MoHorpadus noceslLleHa pacwmdposke, Ha OCHOBe
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BNALWKN TaKNX HASKOMOJIEKYNAPHbLIX 6eNKOB, Kak aHHEKCUHbI 1 B6enku
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BBEJIEHUE

AKTYaJIbHOCTh TeMBbI HCCIICIOBaHUS OIPEACIICHA, 80-NEPEbiX, TEM,
YTO B MUpE HaOJIOACTCsl OIPOMHBIN UHTEPEC K MPOTEOMHUKE CO CTOPOHBI
OHOMEIUIIMHBI KaK Ul PaHHEro OOHapY)KEHHS U MOHMTOpUHIA OOje3HeH,
TaK ¥ JUisl pa3paboTku Oosiee d((HEKTUBHBIX METOJIOB JICYEHHS HA OCHOBE
JIyYIIero TIOHMMAaHWs IaTroreHe3a. B mocnenHue rofpl TEXHOJOTHH IS
UAEHTH(UKAINY TTPOTEOMa 3HAYMTEIHFHO YCOBEPIIEHCTBOBAINCH Oarosa-
ps OoJbIIel YYBCTBUTEIBHOCTH M CIEHU(PUIHOCTH aHAIMTHYECKHX METO-
JIOB, UCIIOJIB3YIOMMXCS B HUX. KpoMe TOro, KOMIIBIOTEpHBIE TEXHOJIOTHH,
NIpUMEHSEMbIe JUIsl aHaIM3a IPOTeoMa, CTalH 0oJiee MOLIHBIMH, MTOSBUIIMCH
OuoMH(pOpPMaTHYECKUE HMHCTPYMEHTHI, Onarojgaps KOTOPBHIM CTajl0 BO3-
MOKHBIM H3BJI€YECHHE MAaKCHMAaJbHOTO KOJWYECTBA MH(OPMALUU U3 HC-
crenyeMbIx 0oOpasLoB. JlaHHBIE TEXHOJOTHH IIO3BOJIAIOT BHIOpaTh OeiKo-
Bble OMOMapKepbl, aCCOLIMMPOBAHHBIE C 3a00JICBAHUSIMH.

Bo-6mopwix, mpoTeoMuKa MO3BOJISIET MPOBECTH TIIATEIBHBIA aHANIN3
0eKkoB B 00JIAaCTH aTEPOCKIEPOTHYECKOH COCYIHCTOH TKaHH M OOHapy-
KHTH BUIIBI OSITKOB, KOTOPBIE YYaCTBYIOT B COCYAUCTOM PEMOICITUPOBAHUI
u areporeHese. MIeHTH(UKAIMSA YETOBEYECKOTO aTEPOCKICPOTHIECKOTO
npoTeoMa OyneT CIIyKUTh (HYyHIAMEHTOM JUIS JATbHCHIINX HCCIICIOBaAHHM,
TIOMOT'asl IOCTPOUTH U TIPOBEPUTH HOBBIE TUITOTE3BI.

B-mpembux, HeJaBHUE KIMHUYECKUE UCCIIEOBAHUS TTOKA3BIBAIOT, YTO
HenmbPepeHIUPOBAaHHbIE KIETKH, IUPKYJIUPYIOIIHE B KPOBOTOKE, HMEIOT
OTPOMHBIN TOTEHIMAN JUIl pEeTeHepaluu cocyaucTol Tkanu. OHU marpy-
JHUPYIOT OPTaHU3M U CTEKAITCSA K MECTy, IJe OOHAPYKXHBAIOT ITOBPEIKIIC-
Hue cocyna. [IoSBISIOTCS U HOBBIE IaHHBIE 00 YYaCTHH CTBOJIOBBIX KIIETOK
KaK TeMOIIO3TUYECKOH, TaK U CTpOMabHOHN nmHUI muddepeHnnpoBKy, B

ATCPOTCHE3C. DT JaHHBIC TTO3BOJIMIIM NPEAIIOJIO0KUTH, YTO BaXHbBIM MO-



MEHTOM B Pa3BUTHH aTEPOCKIIEPO3a SIBISETCS] IPOHUKHOBEHNE KOJIOHHE00-
pa3yIonX CTBOJOBBIX KJICTOK B MHTUMY B MECTax KOHIEHTPALUH JIUIH-
noB. IIporeom OONBIIMHCTBA TAaKMX KJIETOK K HACTOSIIEMY BPEMEHH H3Y-
YeH HEeIOCTaTOYHO M MAaJIOM3BECTHOW OCTAeTCs €ro CBA3b C MATOJOTrHYe-
CKHUMH COCTOSHUSMH COCYAOB. BHIIMMO, IEPCHIEKTUBEH U MONUCK MOJXO00B
K CTUMYJISIIIMM pereHepaTHBHO-MHIYKIIMOHHBIX CBOMCTB IéMOIIO3THYECKUX
crBosioBbix Kiertok (I'CK), Bo3pacraer mHTEpec K MOTEHIHMAIbHOMY HC-
MI0JIb30BaHUIO ITYITOBUHHOW KPOBU B Ka4E€CTBE MCTOYHMKA CTBOJIOBBIX KIIE-
TOK JIJIs1 JISYSHUs psizia 3a00IeBaHHH.

B 370l cBA3M HeTBI0 MCCIEA0BAHUS CTAIN KaK pacin(poBKa, Ha OC-
HOBE yCOBEPIICHCTBOBAHHOTO HMPOTEOMHOTO aHANN3a, OCIKOBBIX MpOo(hu-
neit I'CK u3 mynmoBHHHOW KPOBH, TaK U BBIABICHHE ACCOITHALMH MEXIy
aTEPOCKJIEPOTUYECKIMH MOPAKECHUSIMA M IIPOTEOMHBIMU MPO(QUISIMU HH-
TUMBI U MEIUU aOPThI YeJIOBEKa ISl TOHUMAaHUS MOTEHIUAIbHBIX BO3MOXK-
HocTell ucnons3oBanus I'CK B Tepanuu cocyIUCTBIX aTOJIOTHI.

B cooTBercTBHM C aHHOW ILENbI0O B padOTE pemaroTcs Cleayromune
3aJauu:

1. ONTHMU3MPOBATH AITOPUTM MPOTEOMHOTO aHalHW3a, TO €CThb CO3-
JlaTh €IMHYIO CXEMy HCCIIETOBAaHMs OCNKOBBIX Mpoduieli, koTopas ympo-
masna Obl CpaBHEHHE JAHHBIX, MOJYYCHHBIX HA TaKUX Pa3HBIX OOBEKTaxX,
KaK 0cTeo6macTsl, MoHOHyKIeapHbie kietku (MHK), CD34" I'CK u unTH-
MO-MeUaIbHBIN CJI0 a0pThI YETOBEKA.

2. V3y4nTh C MOMOIIBIO NMPOTEOMUKHU IOBEJECHHE OENKOB ocTeobIa-
CTOB, SIBJIIOLINXCS BakHbIM KoMnoHeHToM Humm ['CK n m3mensromuxcs
TI0J] IEWCTBUEM MapaTHPEOUIHOTO TOPMOHA.

3. IIpoBectn mneHTHUKANHIO OenkoB, mpucyTcTByomux B MHK,
CD34" T'CK, a Takke HOPMAJbHBIX M aTEPOCKIEPOTHUECKMX TKAHAX

AOPTBHI.



4. CpaBuuth nporeomusie npoduiau I'CK U3 mynoBUHHON KpOBH, UH-
THUMBI ¥ MEJIUH COCYJIOB B IIpOIiecCe aTeporeHesa. BEIIBUTE O€KH, ypOBHH
KOTOPBIX U3MEHSIOTCS TIPH Pa3BUTHH aTEPOCKIEPOTUIECKOTO MOPAKEHHS B
UHTUMO-MEINAIBHOM CJI0€ a0pThI YEJIOBEKa.

O0BbeKTaMHu HCCIIEIOBAHUS OBUTH M30paHbI TEMOMIOITHIECKUE CTBOJIO-
BbIe KJIETKH, B OCHOBHOM 7T0 Obutn MHK, momynsnus kieTok CD34'TCK,
OYMIIEHHBIX W BBIICNICHHBIX U3 00pasloB IyNOBUHHOW KPOBH, OocTeoOIa-
CTHI, a TaKXKe OCNIKM M3 MHTHMBI A0PTHI YEJIOBEKa U OEJNKM N3 MEJUH ydacT-
KOB aOpThI Y€N0BEKa KaK HE MOPAKCHHBIX aTePOCKJIEPO30M, TaK U COOTBET-
CTBYIOIINX PA3INYHBIM BHIAM aTePOCKICPOTHYECKUX TTOPAKECHHH.

Hayunasi HoBH3HA OOBSACHSETCA TeM, YTO YTOYHEHBI JaHHBIE O Oel-
Kax, BBICICHHBIX U3 aT€POCKICPOTHYECKUX OJIIIEK W MpeTepreBaroNnInX
M3MEHEHHE B apTEPHAIbHBIX HHTUME U MEJUH IIPU Pa3BUTUHU ATEPOCKIEPO-
THUYeCKHUX NopaxeHuid. Vinentnunnposansl mHorue 6enku I'CK u3 mymo-
BUHHOM KPOBU C YYE€TOM HX BHYTPHUKIETOYHOM JIOKaIM3allMU, a TaKxkKe
MIPOTEOM OCTE00JIaCTOB B ANHAMUKe. [103TOMy TOITydeHHBIE HAMU PE3YJlb-
TaThl UMEIOT BBICOKYIO CTETICHb HOBHU3HBI.

HccnenoBanue BKIIOYaeT pa3padOTKy OPHTHHAIBHOTO METOAMYECKO-
ro MOAXOAa K BBIABICHUIO OenmkoBbix nmpodmieit ['CK, aprepuansHOi WH-
TUMBI U MEIUH Ha paHee HEAOCTIKMMOM YpPOBHE, IMO3BOJIAIONIEM JIyYIlle
MOHATH UX CJIOXKHYIO IPUPOAY.

TeopeTnueckasi ¥ NPaKTHYeCKasi 3HAYMMOCTh padoThI BRIpaxka-
€TCs B CO3JJaHUM HAYyYHO-TEXHHYECKOIO 3a/iela, OTKPHIBAIOLIEr0 MOTEH-
LUaJbHble BO3MOXHOCTU Hcnonb3oBanus I'CK B Tepanuu arepockiepo-
3a. benkn, n3MeHeHne conepKaHusI KOTOPBIX OOHAPYKEHO MPH Pa3BUTHH
MATOJIOTHH, MOTYT comocTaBisiThes ¢ Oenkamu I'CK m octeobnacTos, a

TaKXXE pacCMaTpUBAaThCA KaK OMOMAapKepsl Al AMArHOCTHKH Tpeapac-



TIOJIO’KEHHOCTH K aTepOCKIIEPO3y, YTO CIIOCOOCTBYET MEpexoay K mepco-
HaJIM3UPOBAHHOW MEAHMILIMHE.

Y CcoBepIIEHCTBOBAHHBIM METO]] MOATOTOBKU CTBOJIOBBIX KJIETOK K aB-
TOMAaTH3UPOBAHHOMY IPOTEOMHOMY aHAJIM3y MOXKET HCIIOJIb30BaThCS B
KIIMHUKaX COOTBETCTBYIOLIEr0 NPOQUIIA.

OcHoOBHbBIE HAYYHBIE Pe3yJIbTATHI.

1. YcoBeplieHCTBOBAaHHBIN MeTon — kKomOuHarus 2D anektpodo-
pe3a ¢ QppakuMOHUPOBAHMEM KJIETOYHBIX OpPraHeiul, MO3BOJISIOINN He
TOJIBKO TIPOBECTH MPOTEOMHBIN aHAJIN3 KJIETOK, HO M MOJy4YUTh HHPOP-
MaIyio 0 BHYTPHUKJIETOYHOH JIOKANHU3ANH HACHTHDUIHPOBAHHBIX Oe-
KOB. MeToJ OTIMdYaeTcsi BOCIPOM3BOAMMOCTBIO M BO3MOKHOCTBIO KO-
JINYECTBCHHOHN OLIGHKH pe3yJIbTaTOB, OOJBIIMHCTBO €ro CTaJul aBTO-
MaTH3HPOBAHO.

2. B akcmieprMeHTax Ha ocTeobiacTaX MOATBEPIKICHO, YTO aITOPUTM
MIPOTEOMHOT0 aHaJIM3a ONTUMHU3UPOBaH. OH MOXKET MPUMEHSTHCS /sl Ha-
OJroieHHs 3a AMHAMUKOW M3MEHEHHsI OEJIKOB B OTBET Ha BHEIIHUE BO3/EH-
CTBHS, B TOM YHCJIC HA BIMSHHE (PAaKTOPOB KOCTHOTO MO3ra, T.€. TEMOIIO-
strueckor kinetouHod Humm CK. DT0, B CBOIO OYepenb, AACT BO3MOXK-
HOCTB TpoBoANTH 3KcmaHcuio I'CK B ycmoBusx in vitro.

3. Ommcan npoteomnsiii npoduns MHK u CD34'TCK ¢ BbIcOKHM
paspeleHreM, TO eCTh ClieJIaH OYEePEIHOM IIar B OCTPOSHHUH III00AIEHOTO
TIPOTEOMHOTO PO(UIA MOHOHYKIeapHbIX KneTok u CD34" T'CK.

4. IlpoBesieH ABYMEpHBIN anekTpodope3 OeIKOB U3 UHTUMBI U MEANU
A0PTHI, MOJIYYCHBI IPOTEOMHBIE MPOQIIIH PA3INIHBIX BHIOB aTEPOCKIEPO-
THYECKHUX TOpaKeHWH (KHpoBasi MHQWIBTpanus, >KUpOBas Moyoca, JIUIOo-
¢ubpo3Has Onsamika, GpuOpo3Has OIIAIIKA) B CPABHEHUU C HEMOPAKCHHBIMHA
aTepockiiepo3oM ydactkamu. OOHapy>keHBI OETKOBHIE IIATHA, MPOSBIIIO-

e pa3jndusd 1Mpu CpaBHCHUN MPOTCOMHBIX npod)pmeﬁ, DOJIC)KAIIHMX I10/



HEMOPaKCHHBIMH YYaCTKAMU WHTHMBI U MEJIUU U TOJ JTUNOGUOPO3HBEIMH
omsmkamu. [IpeanmpuHaTa MOMBITKA WACHTH(PHUKANNNA 3THX OENKOB C IO-
momsio MALDI-TOF macc-cniekTpoMeTpun.

5. INoarBepkaeHa poib B (OPMHPOBAHHUH ATEPOCKICPOTHUCCKON
OJIAIIKY TAKUX HU3KOMOJEKYIAPHBIX O€NKOB, KaK aHHEKCHHBI U OEJIKHU Te-

IIJIOBOI'O IIOKaA.






1. MIPOTEOMHMKA U ITOTEHIUAJI CTBOJIOBBIX KJIETOK
JJISI TEPAITMU ATEPOCKJIEPO3A

1.1. IlpoTeoMuka KaK HHCTPYMEHT H3Y4YeHHS KJIETOK

B mnocnenHue roxsl TEXHOJIOTHH, NTPUMEHsSEMbIe AT UCCIIEIOBAHMI
NpoTeoMa, 3HAUYMTENHFHO YCOBEPIICHCTBOBAIMCH Onarojapsi OOJbIIeH 4yB-
CTBHUTEJIBLHOCTH U CIIEHU(UIHOCTH METOJIOB, UCTIONB3YIOMNXCS B HUX [27].
Tem He MeHee, 10 CHX TOp CYLIECTBEHHYIO MPOOJEMY MPEICTABISET OT-
CYTCTBHE €IMHOM CXEeMBI aHAJIN3a, KOTopas yrpoluaina Obl cpaBHEHHUE JaH-
HBIX, IOJYYCHHBIX B Pa3HbIX Jadoparopusax. B aToil cBA3m Bpems OT Bpe-
MEHH NPEeNNPHHUMAIOTCS TIONBITKH HEKOSH CTaHJapTU3aLlUH IIPOTEOMHYe-
CKHX IPOLENyp, B TOM YHCJIE 10 HHHIMATHBE MEKIYHAPOAHBIX HAYYHBIX
opranu3zaiii (B yactaoctu, HUPO) .

MokHO yka3zaTh Ha BHEIpPEHHE, HAlpHUMep, CTaHJApPTHBIX HPOLERYP
KOMITBIOTEPHOI 00paboTKu M300pakeHuit reneit (B popmate .tiff daitios),
YTO IMO3BOJISET XPAHUTh WHPOPMAILMIO C OJHOTHUIIHBIMU XapaKTepUCTHKA-
Mu. OJJHAKO MHOTHE TPYIHOCTH Ha 3TOM ITyTH OCTAIOTCSl HETIPEO0JICHHbI-
MH ¥ JaXe BO3PACTAIOT B CBSI3M C MOJCpPHU3aLMed W IHUBepcHpHKaIHeit
UCIIOIB3YEMOT0 Pa3HBIMHU HCCIIEIOBATEISIMI 000PYI0BaHHS.

TunuuHas MOCNEAOBATENLHOCT OINEpalMii TMPH HCCIENOBaHHUIX B

MIPOTEeOMHKE TakoBa [12]:

oTOOop 0bOpasia (KJIeTKH, TKaHb, OMOJIOTHYECKAs )KUIKOCTH);

MIPUTOTOBJIEHHE 00pa3Lla, JTU3UC KIETOK, SKCTPAKIUS OEIIKOB;

— M303J1eKTPo(OKYCHPOBKa, 31eKTpodopes B 1-oM HANIpaBICHNUH;

— anekTpodope3 B 2-OM HampaBieHWH, IOJHAKPHIAMUAHBINA Telb,
JOAEIIICYNIb(AaT HATPHS;

— IIPOSBJICHUE OCJIKOBBIX IIATEH Ha reie,



— aHaIM3 JIBYMEPHOH 31eKTpodoperpaMmsbl (KOJIMYECTBO IATEH, MX
pa3Mep U pacIiooKeHHe);

— BBIJICJICHNE yYacTKOB TeJisl, COJACP)KAINX MHANBUAYAIbHBIE OSITKO-
BbIE IISITHA;

— paclIeIUIeHNEe HHANBUIYaIbHBIX OEJIKOB TPUIICHHOM TIPSIMO B TeJIE;

— Macc-CIIeKTPOMETPHYECKUI aHaiIu3: Macc-(pUHIepnpUHTHHT IIeT-
TUO0B, ONPCACIICHUEC aMHUHOKHCIIOTHBIX HOCHCI[OBaTeHbHOCTeﬁ Q)paFMeH-
TOB MHAMBUAYaJIbHBIX OEIKOB, MICHTU(QHKAIHS KaXA0To Oeska U n3Mepe-
HHE ero KOHILEHTPAINH, JIOKYMEHTHPOBaHNE, 00pab0TKa pe3yIbTaToB.

W, HakoHel, MHTEPIPETAIs OITyYCHHBIX JaHHBIX C MOMOIIBIO OMO-
nHPOPMATHKH, aHANMN3 0a3 NaHHBIX, B UTOTE — IONydeHHe auddepeHiu-
AJILHOTO ITPOQHIIsE OEIIKOB.

3HaYUTENBHOMY IIPOTpeccy B 00JIACTH MPOTEOMUKH CIOCOOCTBOBAIIH
yClleXu Macc-CIIeKTPOMETPHUECKOro aHanu3a nentuaos [53]. Mace-
CIIEKTPOMETPHS BKIIIOYAET B €051 TP OCHOBHBIX KOMITOHEHTa. Bo-1iepBbIX,
B MOHHOM HCTOYHHKE MacC-CIIEKTPOMETpa U3 00pasiia Moyry4aroT HOHU3HU-
pOBaHHBIE MENTHABI WIN O0enKku. Bo-BTOPHIX, pa3neneHne HOHOB MENTHA0B
1 OENKOB MPOMCXOAUT B aHAIN3AaTOPE MacC Ha OCHOBE MX BEIMYUHBI OT-
HOIIIEHHUS Macchl K 3apsay (m/z). B-TpeTbux, AeTeKTOp HOHOB (BpEMsIIIpo-
JIETHBIN MacC-CIEKTPOMETP) PETUCTPUPYET OTACIbHBIE HOHBI, C YKa3aHHEM
3HA4YCHUA m/z HNOHAa, KOJIMYCCTBAa HOHOB U BPEMEHU ITPOJICTAa NOHOB OT UC-
TOYHHUKA JIO JIE€TEKTOpa HOHOB.

YkaxeM Ha 0COOCHHOCTH TPOLERyp NMPOTEOMHOTO aHain3a. Ero ag-
(PEeKTHBHOCTH MOXKHO TOBBICUTH 33 CUET aBTOMATH3alWH psla CTaaAui, 4To
K TOMY ke oOecreunBaeT 0osee BHICOKYIO MPOM3BOANTENBHOCTE TIpoLecca,
JIAfOIIYI0 BO3MOXKHOCTh MACHTH()UIIPOBATH 10 HECKOJIBKHX COTEH OCIIKOB

3a OJUH DKCIICPUMCHT. Huxe MPEACTABJICHO KPATKOE OIMNCAaHHC cTagui
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9KCIEPUMEHTAIBHOTO AJITOPUTMA IIPOTEOMHOTO aHaJIN3a.

[Mar 1 — mpurotosneHwne oOpa3na (MOIydYeHNE KIETOK).

[t OONBIIMHCTBA MPOTEOMHBIX HCCIEAOBAHUI NCTOYHHK UIS TTOJTY-
YeHus] o0paslia MrpaeT Ba)KHEHIIYI0 POJib, YTO B OCOOEHHOCTH Kacaercs
YCJIOBHI, NPEAIECTBYIONINX aHAIN3Y, U KoJIrdecTBa oopasua. [Ipu pabore
¢ I'CK xonmyecTBO Marepuana 4acTo SABJSETCA OTpaHHYEHHBIM (1-2 MIH.
KJIETOK Ha MpoOY IMyIMOBHHHON KPOBH). DTO O3HAYaeT, YTO KaxJas Mocie-
JyIoIasi CTajgusl aHann3a JOJDKHA OBITh BBICOKOA((EKTHBHOW, YTOOBI HE
C/IeNnaTh MPeIIeCTBYIONLYI0 pPaboTy HapacHOH.

[ar 2 — mu3uc KIIETOK (TIoTydeHue OenKa).

Berinenenne Oenka U3 KJIETOK — HE MEHEE Ba)KHBIHM IIar, 4eM Mpeabl-
nynuii. @opMa, B KOTOPO# BBIIEISIOTCSA OCJIKH, ONPEIS/IAeT JalbHCHITHI
XOx aHanu3a. boiee TOro, NCmonp30BaHNE Ha 3TOM 3Tare CyOKIETOYHOTO
(pakIMOHUPOBAHUS MO3BOJISIET YBEJIUYUTh Pa3pelIalollylo CriocoOHOCTh
METOo/1a M ero HH(GOPMAaIMOHHBIE BO3MOKHOCTH.

[lar 3 — pa3zeneHue OEIKOB U MX KOJINYECTBEHHOE OIIpEICIICHHE.

benku, BeIIENCHHBIE U3 KJIETOK, NOJDKHBI OBITh Pa3feieHBl IS MX
JmanpHeHme uaeHTugukanuu. JJis 3TOro CymiecTBYeT IENbIid psia BO3-
MOKHOCTEH [52], mprMeHseMbIX B 3aBUCHMOCTH OT psiia GaKTopoB. YCTO-
SIBLICHCS alIbTEPHATHBOM JUIS TIPOTEOMHKH SIBIISIETCS] MPOLIEAYpa, U3BECT-
Has Kak JIBYMEPHBIH reyb-aiektpodopes (2D).

ar 4 — Bu3yanu3anus 1 BeIpe3aHue OSJIKOBBIX TIATEH.

[To okoHuyaHuu anekTpodopesa refp omyckaroT B Oydep i nepeHo-
ca. [Tocne pazneneHust IByMEpHBIM 3eKTpodope3oM U okpammuBanus Ky-
Maccu R350, kycouku rens auametpom 1-1,5 MM, coOTBeTCTBYIOIUE O€ETI-
KOBBIM ITISITHAaM, BBIPE3AIOT.

OxpammBaane OETKOBOTO TeJlsl — IIar K BEIPE3aHUI0 OCIKOBHIX IISTEH.

OkparmmBanue OejKka MO3BOJSeT OOHAPYKUTh M HU3KOKOHIIEHTPHUPOBAaH-
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Hble OCJIKH, HO NIPU 3TOM He TpeOyeTcs OOJBIION YyBCTBUTEIBHOCTH, TaKk
KaK JJUMUTHPYIOIINM (haKTOPOM SIBIISIETCS] BEIIMYMHA KOHIICHTPAINU, HE00-
XOAnMast AJsI TOCIHIENYIOMIETO MOMy4YeHHsT OENKOB B KOIMYECTBE, Tpedye-
MoM i ux uaeHTH(ukanuu. O00opyIOBaHKE, UCIOJIb3YeMOE I BU3ya-
JU3anuy OCNKOBBIX MATEH, HE JOJDKHO BIUSTH Ha CIIOCOOHOCTH MCCIIEI0BA-
T I/I,E[GHTI/I(bI/IHI/IpOBaTI) U BBIACIIATH IIATHAa HWHAWBUAYAJIbHBIX 6CJ'IKOB,
YTO YacTO BCTpeyaeTcst B oOpaslax ¢ HU3KMM paspelieHueM. B upeane,
MIpOLIeAypa BHIPE3aHHs OCIKOB JI0JDKHA OBITH aBTOMAaTHU3MPOBAaHA B MHTEpE-
cax TOYHOCTH M (p(HEeKTUBHOCTH aHAIH3A.

[lar 5 — mepeBapuBanue U HACHTH(GUKAINS OCIKOB.

IlepeBaprBanne OENKOBBIX IMATEH MOA AEHCTBHEM TPHIICHHA, KaK Ipa-
BUJIO, MHOT'OKpaTHas Mpoucaypa, KOToOpyro NpeAaArnoYTUTCIbHO aBTOMaTHU31-
poBaTh AN CHIKCHUS BapuaOelbHOCTH OT MPOOBI K MPoOe M YCTpaHEHUs
Ipyrux omuOok. Takxke MpeArnoYTUTEIbHA aBTOMATH3AIMS U ISl IPOLETY-
pBl HaHeceHHWs IlepeBapeHHOro obOpasua Ha twartel it MALDI-
naeHTuuKanmu. [IpoayKTel THIPOIHM3a CMEIIMBAIOT NPSIMO HA IIACTHHKE
UL Macc-CIIEKTPOCKONMK ¢ MaTpumed  (anbda-mmaHo-4-THIPOOKCH-
KOpWUYHAs KHCJIOTa, HACBHIIICHHBIA pacTBOp B aretoHe). [IpucBoenme 1D
(MoeHTHUKAINOHHOTO HOMepa) OeNKy TaHHOTO 00pasiia — IOCIeIHUH mar
aHanm3a, C YUYETOM YCTaHOBJICHHOT'O KPUTEPHsI HAJIGKHOCTH JJIsl BCEX IPO-
uenyp. B atom ciydae obecrieurBaeTcsi BOCIIPOM3BOANMOCTD PE3YJIbTaTOB
KaK BHYTpPH-, TaK U MEXKJ1a00paTOPHBIX 3KCIIEPHUMEHTOB.

Hannune B onucaHHOM 3KCHEPUMEHTAILHOM ajJrOpUTME YeTKO ouep-
YEHHBIX CTaAWH (IIaroB) MO3BOJIIET IPH HEOOXOAMMOCTH IPEPBaTh BBIIOI-
HEHHE ITPOTOKOJIA Ha TIEPUO, TIPEBHIIIAIOMINN Jaxke 24 Jaca, 6e3 ymepoa s
LIETIOCTHOCTH TTPOOBI. TaKuMM TOUKaMH MPEPHIBAHUSI M XPAHEHHS MOT'YT OBITH
CIIEYIOIIIHE.

1. Xpanenue IPG-cTpumoB mocie asiekrpodopesa B IepBOM HAIPaB-
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neHnu. IPG-cTpunsl JOKHBI OBITH 3aIUIICHBI OT (PU3UYECKOTO MOBPEXK-
IeHus (Harmpumep, HeoanoM) u XpaHuThes mpu temieparype —20°C.
3amopaxkuBaHue oOpasia mpemsoTBpamaeT AU y3uio W303IEKTPUIECKH
(hOKyCHpPOBaHHBIX O€IKOB W3 CTpUNOB. OTTaWBaHUE CIICAYET MPOH3BO-
JUTb NIPH KOMHATHOW TemnepaType. PakTUYECKH, 3Ta TOUKA PEPHIBAHUS
ABIIETCS TIEPBOM, Korna mpobda MOXKET XpaHUThCS 0e3 HapyIlIeHUs CBOEH
LIEJIOCTHOCTH, TeM 0OoJiee, YTO MPOJIOJDKUTENFHOCTD OIBITA OT cOopa Kire-
TOK J0 3JeKTpodope3a B INEPBOM HANpPaBICHUH COCTABISIET MPUMEPHO
OJIMH padOYMii IEHB.

2. MALDI-nnaTtsl, coaepaliue MaTpully, CMEIIaHHYIO C IepeBapeH-
HBIM OEIIKOM, MOTYT XPaHHUTBCS NIPH KOMHATHOH Temmeparype, Oymydw
TepMETHYHO YKYITOPEHHBIMH. Takoil oOpaser; MoKeT XpaHUThCS 10CTaTOY-
HO noinro nepen MALDI-anamm3oM. DTOT MOMEHT BpeMeHH (TIociie oToopa
OEJIKOBBIX TISITEH M MX TepeBapHBaHKs) WACANEH JJs OCTAHOBKU Iepes
MALDI-unentudukanueii. Takum 00pa3oMm, BeChb SKCIEPUMEHTAIBHBIN
aNIropuT™ yInoOHO pa3fenuTh Ha aBe paboune (asbl O6e3 ymepda s melno-
CTHOCTH M3y4aeMoro obpasua.

MerTopl TPOTEOMHOTO aHajIM3a HaIleJeHbl Ha MpOpaboOTKy ABYX Ba-
PHAHTOB COBEPHICHCTBOBAHUS CKPHHWHTA, JTUArHOCTUKHA M MOHHUTOPWHTA
pa3nuyHbIX 3a0oseBanuii. [IepBblil mpeacTaBaseT cO00M HACATBHYIO CXEMY
pemieHuss npobiaeMbl depe3 OTKphITHE T.H. «OMOMapKepoB» — TaKHX Be-
IIECTB, KOTOPBIE MOSBIISIOTCS B TKAHAX U OMOJOTMYECKHX JKUAKOCTSIX Op-
raHU3Ma TOJIBKO MPHU CTPOTO OMNPEAETICHHBIX MaTOJIOTMYECKUX MPOLECcCax,
JIETKO JI€TEKTUPYIOTCSI COBPEMEHHBIMH OMOXUMHYECKUMH NTPHUIIOKECHUIMU
1 C MaKCHMAaJIbHO BBICOKOH JI0JI€H BEPOSTHOCTH CBHAETEIHCTBYIOT O KOH-
KpPETHOM 3a00JIeBaHWMH TIPH OOHAPY>KCHWH y KOHKPETHOTO mnanueHTa. [le-
TEKIHWs TAKOrO OMOMapKepa BO B3ATHIX ISl aHAIH3a OHOJOTHYECKHX 00-

pasnax MOXKET JICYb B OCHOBY AUAIrHOCTHYCCKOT'O TCCTA, 06]’[3.)13}01_[[61"0 ca-
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MBIM TIPOTPECCHUBHBIM COYETAHUEM OIEPAIIMOHHBIX XapPAKTEPUCTUK — YyB-
CTBHUTEIBHOCTH, CIIEHU(PUIHOCTH, TOYHOCTH, BOCIIPOU3BOANMOCTH PE3yiIb-
TaToB U Jp. [42].

OnHako B pealibHOCTH «OTPadOTaTh» HWACAIbHBI OMOMapKep Ui Kax-
JIOM HO30JIOTMYECKOM €IMHHMILBI IT0Ka HE yraercs. Yale roBopsT O «IIpoTe-
OMHBIX IMpodaiiiax» — LeNbIX CIEeKTpaxX JOBOJBHO CIEHU(PUYHBIX OCIKOB U
TIENITHAOB, KOTOPBIE XapaKTepHBI JUIl TE€X WM WHBIX IaTOJIOTHYECKUX CO-
CTOSIHUI ¢ MUHUMAJIBHON WHIUBHIYaJIbHO-THIIOJIOIN4ecKoi pazHuueil. Cre-
uduaHOCTh Mpodaiina 1yisi KOHKpETHOTo 3a00s1eBaHus (MX TPYIIIbI) OLCHHU-
BAIOT Ha OCHOBAaHWHM IATOJIOTMYECKMX M3MEHEHMI conepkaHWsi B o0pasiie
MIPOTENHOB B ONPEACICHHBIX IHANa30Hax Macc, peodnananus 1mdo Hemoc-
TATOYHOCTH TOJIUIENTHIOB ONPENETCHHBIX TPYIII, MHOXKECTBEHHOCTH aHO-
MaJTbHBIX n30(opM/ TparchopMaImii CXOTHOTO 00pa3a st pa3HBIX OEIIKOB.

VYike co3maHbl 6a3bl JaHHBIX N0 COTHSM OEJKOB MpOTEeOMa MHOKap/a,
YPOBHHU KOTODPBIX M3MEHSIOTCSI MPU XPOHUYECKHUX M OCTPBHIX CEpICYHO-
cocyaucThIX marosiorusix [17]. OOHapykeHO, YTO MpPH TaKUX MaTOJIOTHIX
BO3pAcTalOT KOHIICHTpau# T.H. 6emkoB Terutooro moka (heat-shock pro-
teins — HSP), GenkoB MUTOXOHIpUHA, a TaKKe OCIKOB, BOBICUCHHEIX B Te-

HEpUPOBAHHE SHEPTHU.

1.2. CTB0JIOBBIE KJIETKH, ATEPOCKJIEPO3 H IPOTEOMHKA
Cepaeuno-cocyauctas cucrtema coctout (CCC) u3 60nbIIoro Koju-
YecTBa CHENUAIM3UPYIOMINXCS KJIETOYHBIX THUIIOB, BKJIIOYAs MHOLMTHI,
¢ubpobIacTel, OcTe00NACThl, HEHPOHBI, SHAOTEIHANBHBIE M TJAJAKOMbI-
IIeYHBIE KIETKH, a TAaKXKe CTBOJIOBHIE W MPOTEHUTOpPHBIE KieTku. K coxka-
JICHUFO, TIPOTEOM OONBIIMHCTBA ITUX KJIETOK K HACTOSIIEMY BPEMECHU H3Y-
YeH HEeIOCTATOYHO M MAJIOM3BECTHOW OCTAeTCS €ro CBSA3b C MATOJOTHYe-

CKUMH COCTOSSHUSIMH CaMOM CHCTEMBI.
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TeM He MeHee, HellaBHHE KIMHHYECKHE MCCIIEJOBAHMS MOKA3bIBAIOT,
4yro Heau(pPepeHUUPOBAHHBIE KICTKH, LUPKYJIHPYIOIIHE B KPOBOTOKE,
MMEIOT OTPOMHBII MOTEHIHMAT JJISl pereHepalnyd COCYAHCTOW TKaHU [76].
OHH NMaTpyIUPYIOT OPTaHU3M U MHUTPUPYIOT K MECTY, TJie OOHapYKHBAIOT
noBpexxaeHue cocyna. OmHaKo, HEMOCPENCTBEHHO (YHKIHOHAIBHOE HMX
JIWCTBHE 3aBHCUT OT MHOTHX (haKTOpPOB, TAKHX, KaK CIOCOOHOCTh TPHKpe-
IUTATBCS K 3HAOTENNIO, MUTPUPOBATh, PA3MHOXATHCS, TTOAEPKUBATE COO-
CTBEHHYIO KH3HECIIOCOOHOCTD.

W3zBectHO, uTo npu nabere yxyamaercs GyHKIHOHUPOBAHUE TaK Ha-
3bIBaeMBIX KIICTOK-TIPEALICCTBEHHUKOB SHIOTEIHS M MMOJABIACTCS MUTPa-
LI MOHOLIUTOB, MMEIOIasi BaKHOE 3HAUCHHUS UL BOCCTAHOBJIICHHUS COCY-
JIOB U 00pa3oBaHMsl MapajuIeNbHBIX MEpUPEPHUUECKUX COCYJIOB B Cilydyae
noBpexaeHus [97].

ATepocKIIepo3 SIBIICTCS OTHONH M3 HauboJjiee BaKHBIX MEIHKO-
COLMAJIBHBIX MPOOJIEM, U €ro KIMHUYECKHE MPOSIBICHUS 3aHUMAIOT BEy-
mee MECTO B CTPYKType 3a00JIeBa€MOCTH M CMEPTHOCTH. TIIaTeNbHBIA
aHaNM3 OCJNIKOB M3 MOPAXSHHOH aTepOCKIepO30M TKaHH apTepHH MOT OBl
OOHApYKUTH BUJBI OEJKOB, KOTOPBIE YYaCTBYIOT B COCYIHCTOM PEMOACIH-
POBaHHUHM M aTeporeHese. VaeHTHUKAIUS YeTOBEUECKOTO aTEPOCKIEPOTH-
YECKOro nporeoMa — QyHIAMEHT I JATbHEHINNX MCCACI0BAHNI, OCHOBA
JUISl TIOCTPOCHUSI M TIPOBEPKH HOBBIX runore3. OYeBUAHO, YTO BBISBICHUE
(YHKIMOHAJIBHOW CBS3U MEXKIY aTepOCKICPOTHYECKUMH TMOPKEHUSIMH H
MIPOTEOMHBIM ITPO(QHIEM MHTHMBI aOpPThl YEJIOBEKA MMEET MCKIIOYHTEIIb-
HOE 3HA4YEHHUE JJIsI MOHMMAaHWS MHUIMUPYIOUIMX MPUYMH BO3HUKHOBEHHS
arepockieposa. OIHAKO IO HACTOAIIETO BPEMEHH JIMIIb B OY€Hb HEOOJIb-
[IOM KOJMYeCTBe paboT OBUIM HCCIEOBaHBI OCIIKH, BHIJICICHHBIC U3 aTe-
PpOCKIIepOTHYECKHX OJsmIek aopThl demoBeka [29, 31, 56]. Ocobrbrit mHTe-

pec TpH MPOBEACHUU AATbHEHWIINX HCCIIEeIOBAaHUN MPEACTaBIAIOT MPOTe-
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OMHBIE PO UHTUMBI U MEAWU apTepuil MPH Pa3HBIX CTaIUsIX aTepo-
CKJIEPOTHYECKOTO TTOPasKCHUSI.

[osiBnsitoTCA ¥ HOBBIE JaHHBIE 00 ydacTUh cTBOJOBHIX KieTok (CK)
KaK reMOITO3ITHYECKOM, TaK U CTPOMaJbHOI JIMHUI 1udepeHIUpOBKY, B
ateporenese [7, 51, 58, 62]. Takue maHHBIE TTO3BOJIMIIN MPEITIONOKUTH, YTO
BaXXHBIM MOMCHTOM B pPa3BUTUH ATCPOCKIICPO3a ABJIACTCA IMPOHUKHOBCHHE
KOJIOHHEOOpa3yIONIMX CTBOJOBBIX KJIETOK I'€MOIO3THYECKOW M CTpPOMallb-
HOHW JmHMH 1 depeHINPOBKY B MHTUMY B MeCTaX KOHIEHTpalWH JIUIHU-
noB. OOHapy>KeHHEe TeMONO3THYECKUX U CTPOMAIIBHBIX CTBOJIOBBIX KJIETOK-
TIPEAIIECTBEHHUKOB B MHTHME aTepOMaTO3HON aOpThl YEJIOBEKa CBHICTEIb-
CTBYET O MUPKYJISAINH ATHX KIIETOK B KPOBOTOKE [5, 6].

MeTO]laMI/I KIIOHAJIBHOI'O KYJIbTUBHUPOBAHUA WHTUMAJIBHBIX KJIIECTOK M3
aTEpPOCKJIEPOTUYECKH M3MEHEHHBIX YYaCTKOB apTepHil ObLTH OOHApyKEHBI
CTBOJIOBBIE KOJIOHHEOOpasyrolue KIEeTKH, KOTopble (hOPMHUPOBAIM B TECT-
crcTeMax Kak reMOIIO3THYECKHE, TaK U CTpOMajbHbIe KOoHUH. KiteTku B
c(OPMHUPOBAHHBIX CTPOMAIBHBIX KOJIOHUSIX CHHTE3UPOBAIIN KOJIJIar€HOBBIH
(GUOPMILIIPHBIN U OCTEONIHBIN MaTpUKCH [72]. KynsTHBHpOBaHNE KIETOK
MOHOHYKJIEapHOH (ppakuny nepudepnieckoil KpOBH IAIEHTOB C IEPBUY-
HOW THHEPIIUIHACMHUEH U KOPOHAPHBIM aTEPOCKIIEPO30M TAKKE MO3BOJIMIIO
OOHAPYXUTh KOJIOHUHM CTPOMaJIbHBIX (hHOPOOIACTONOAOOHBIX KIETOK, KO-
TOpBIE CHHTE3UPOBaIM (GUOPWUIAPHBIA M OCTEOWIHBIH BHEKIETOYHBIH
MaTpuKc [72]. OTH naHHBIE AalOT OCHOBaHHUE MOjaraTh, YTO CYIIECTBYET
TECHas B3aUMOCBSI3b MEXJy Ppa3BUTHEM aTepoCKIepo3a M IOBEJCHUEM
CTBOJIOBBIX KJICTOK-TIPE/IIECTBCHHUKOB.

W3-3a orpanmueHHOI CITIOCOOHOCTH CEpASYHON MBITIIE K BOCCTAHOB-
JIeHN10, MH(APKT MHOKapAa MPUBOJUT K HEOOpAaTHMOMY HApyLIEHHUIO pa-
00TBI cepalla U XPOHMUYECKOH CepledHON HETOCTAaTOYHOCTH, HE IOJAl0-

Hieicst XUpyprudeckoMy U (papMakoJIOrH4ecKOMY JICUSHHUIO. AJIbTEpHATH-
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BOM TpaJMIIMOHHON Tepanuu cerojHs cuuraercs tpanciuiantanus CK kak
SMOPHOHAIIBHOTO, TaK W IOCTHATANBHOIO IPOMCXOXKICHUs. B KadecTBe
HanboJee MEepCreKTUBHBIX McTOYHMKOB CK paccMaTpHBarOTCs KOCTHBIH
MO3T, MOOWIN30BaHHas mnepudepruyueckas KpOBb, a TaKXKe ITyIIOBHHHAS
KpOBb HOBOPOXKJIEHHBIX [35].

ABTOpBI yKa3aHHOW pabOTHI CYMTAIOT, YTO HEOOXOIUMO BBISICHUTH,
Kakol MMEHHO THII KJIETOK Y4acTBYET B pereHepalun, a Takxke paspado-
TaTh METOJbl CTUMYJISIIMM JaHHBIX KJIETOK B YCJIOBHSX in Vitro 10 BBe-
JICHHUS B OPTaHu3M, C LEJbI0 YCUIICHHS MX peMojenupyomero sgdexra.
OTH 3KCIEPUMEHTHI SBISIOTCS OTHWMH M3 NEPBBIX CBUAETENHCTB MeEp-
CIIEKTUBHOCTH HOBBIX IOJXOJOB II0 CTHMYJSIIIMH pPEreHepaTHBHO-
HHAYKOUOHHBIX CBOMCTB I'€éMOIMOATHYECKUX CTBOJIOBBIX KJICTOK.

Kak Ham mpexcraBisiercs, OYCHb Ba)KHO, 4TOOBI OBLIO IPOJOIDKEHO
usyuenue nporeoma CK, Bkiodasi BIUsIHUE Ha HEro (akTopoB MHUKPOOKPY-
YKEHMs1, OLIPEIEISIIONINX AabHelee pa3surtre u Gynkunonuposanue CK.

Ho He MeHee BaXXHO M MapauleNbHOE HCCIIEIOBaHNE MPOTEOMA Ipy-
rux snemeHToB CCC, maTonornieckne n3MEeHeHHs B KOTOPOil HE MOTYT HE
3aTPOHYTH MHOTHE €€ KOMIIOHEHTHI, BKIIIOYAs IJIAJKOMBIIICYHBIE U SHIIO-
TeNHaJIbHbIEe KIeTKH. [IpeacTaBisercs, 4To BBIABICHUE MOIU(DUIUPYEMbIX
MaToJIOruel OEIKOB MOXKET JaTh KJIKY, KaK K IMOHMMAaHUIK MCXaHU3MOB
3a00JIeBaHMH, TaK M K UX JICYEHHUIO. B TaHHBI MOMEHT TaKUX 3KCIIEpUMEH-
TOB, XapaKTePH3YeMbIX KaK «(YHKIHMOHAIbHAs MPOTEOMHUKA), BBIIIOJHEHO
SIBHO HEZIOCTaTOYHO. TeM He MeHee, COOTBETCTBYIOIEE IOBEJICHUE OENKOB,
BKJIIOYasi M3MEHEHHE HX KOJMYECTBA, M3Y4aloch IPHU KapIHOMHOINATHAX
YeJoBeKa M JKMBOTHBIX M B psle Apyrux ciydaeB. COrjacHO mpernBapH-
TENBHBIM JAHHBIM, HanOoJee OOCHIAIOMMMHI MapKepaMH Ul KapAUOIpo-
TEOMHUKH MOTYT OBITH TPOIIOHWHBI, HW30(OpMBI anbda-1-hubpuHoreHa,

u30(opmsbl anosunonporenta A-1, C-peakTuBHBIN 6ok u ap. [8,105].
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C noMoI1bI0 TPOTEOMUKH YK€ ToKazaHo, uto okucienusie JITHIT mo-
JABIIIOT MPOIH(EPaHIio KIETOK B SHIOTENNH, YTO OOBSACHSETCS, BHIMMO,
Moudukammeil 6erxoB ((pochopruInpoBaHUEM, aBTOIETPAIAINEH W/IITH U3~
MEHEHHOH dKcnpeccuel HykJieopocMHHa, CTaTMHHA U HYKJICOJMHA TIPH yC-
JIOBUSIX OKUCIHTENBHOro crpecca) [3]. Ciemyer OTMETHTH Takxke paboTy
Gundry et. al. [36], mocsienHyro 6enkam mosepxuoct CK 1 MX moTeHIu-
apHOM pou B perenepaTuBHoi MenunuHe CCC.

MO’KHO TPEIONI0KNTh, YTO B PA3BUTHU aTepPOCKIEp03a, a UMEHHO
B TIOMNBITKE JIOKAIM3AIMK M JIMKBUJIAIMK BOCIAJIMTEIBHOIO IMpoliecca B
CTEHKE COCyJZla, WCIIOJIb3YeTCs YHUBEPCAIbHBIN MEXaHNU3M TKaHEBOH pe-
regepanuu ¢ ydactueM B HeM nonumnoTeHTHeIX CK. IlpoHmkHOBeHHE
OTUX YHHBEPCAJIBHBIX KJIETOK B HHTUMY W MOCJICAYIOUIas pcaaru3anusd
MIPHUCYIIEH UM HOJIUIOTEHTHOCTH MOTYT OBITh MPUYUHON (HOPMHUPOBAHUS
OJisilIeK pa3Horo reHesa. JIokallbHOE MHUKPOOKPYXKEHHE MOXKET OTpeie-
11T TG (HEepeHIMPOBKY CTBOJIOBBIX KOJIOHHMEOOPa3ymoIUX KIETOK B
pa3IMYHOM HANpaBJICHWH W OBITH NMPUYMHON HE TOJBKO (MOpo3a B MH-
THME COCYANCTOH CTEHKH, HO M XOHAPO- MIIHM OCTEOTeHEe3a C MOCIexyIo-
el KaabIupuKanuei.

OTMeTHM B 3TOH CBSA3H, YTO B MEPH(EPUIECKON KPOBH MALMEHTOB C
JIOKyMEHTUPOBAHHBIM aTEpPOCKJIEPO30M (B OTIMYKE OT 3M0POBBIX A00PO-
BOJIbIIEB) TIOKA3aHO BBICOKOE CO/IEPIKAHUE IIMPKYIUPYIOLIUX MPEOCTEOKIIa-
CTOB. DTOT (heHOMEH, MO-BUIUMOMY, CBSI3aH C MPOLIECCOM KaTbLU(pHUKAIIIH
B CTEHKE COCYJla, HEIOCPEICTBEHHBIMU YYaCTHUKAMU KOTOPOTO SIBJISIOTCS
ocreobmnacTsl. [Ipeamonaraercs, 4To 0CTE00IACTEI MOTYT IIPOUCXOINTH JIU-
60 m3 CK, mpoHUKAIOMKX B aTEPOCKICPOTHIECKHE OJAIMIKA M3 KPOBSHOTO
pycna i u3 miopunoTeHTHRIX MCK, KoTopble OCTaloTCst B apTepHaib-
HOW CTEHKE Ha SMOpPHOHANBHON cTamnu pa3BuTHsA. OCTeoOIacThl, SIBISACH

BaXXHBIMH KOMIOHeHTaMu «HUIM» ['CK, merko pearupyroT Ha BHEIIHHE
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CTUMYJIBI, 4YTO NpuBOIUT K Bo3xeiicteuto Ha I'CK mocpencrtsom perenro-
POB, INTOKMHOB M (haKTOPOB POCTa.

Komb6unmnpys moctmwxenus Oomomormn CK M 3HaHHSA UX MpOTeOMa,
MOYKHO TIOHSTh MEXaHH3MbI UX MposiMdepanui 1 CaMOOOHOBIICHHUS, & TaK-
JKe HaNpaBUTh JUPQPEPSHINAIIIO B )KEJTaeMO€e Pycio. ITO MO3BOJIUT yTOU-
HUTH criocoObl Manumyssinuu ¢ CK u peann3oBaTh MOLIHBINA TeparneBTHYE-

CKUH IMOTEHIAI STUX YHUKQJIBHBIX KJICTOK.

1.3. I'eMono3THYECKHE CTBOJIOBbIE KJIETKH KaK 00LEKT HCCIeI0BAHUS

H UCIIOJIB30BAHUSA B HaTO(l)PISHOJ]OFI/II/I

I'emomnoatnueckue crBosnoBble kietku (I'CK) mpunamnexar x CK,
MIOJJBEPTAEMbIM B IIOCIIETHIE TO/BI BCe OoJee MacmTabHOMY U3yUIEHHIO. 3a
CIIOCOOHOCTh TEHEpHUpOBaTh OoJiee IIONYJIOKUHBI THUIOB KIIETOK KPOBH
(puc. 1.1) I'CK npussito Ha3pBath MyabTurioTeHTHRIME CK [88,68,103].

MexaHn3MBbl, TOCPEACTBOM KOTOPBIX OCYIIECTBIIAETCS B3aHMOJCHCT-
Bue I'CK co cBOMM MUKPOOKpY>KE€HHEM, WX ¢ T.H. HUIIEH, 10 CUX TOp I0-
HATHBI JAJIEKO HE TOJIHOCTBIO. B 3TOIl CBSI3M BO3MOXKHOCTh KY/IbTUBHPOBA-
Hus 'CK mn1g nx mocienyromero u3y4eHus: U HCIOJIb30BaHUs JTUMUTHPY-
eTcsl CIIOCOOHOCTHIO MAaHMITYJIMPOBATh C 3TUMHM KJIeTKaMu in vitro. Jlo cux
IIOp CYIIECTBYET BeCbMa OTPAaHMYEHHOE YHCIO CIIOCOO0O0B KYJIHTHBHPOBA-
HUSI, KOTOPBIE TI03BOJISIIOT NOiepkuBaTh n pazmuoxath ['CK in vitro, mpu
9TOM COXpaHSETCS HETOJIHOE 3HAaHWE O BIMSHHUM Pa3iIHYHBIX YCIIOBHUH
KyJIbTHBUPOBAHUS Ha OCIKOBBIH COCTaB KJIETOK.

Hudopmanus o coctae 'CK B uX €CTECTBEHHOM COCTOSHHU MOTJIa
ObI CrI0cOOCTBOBATH ONTHMHU3AIMU ITUX YCIOBUH M MOJYYEHHIO MCTHHHO

romorenHoit nmomyssiunu ['CK. HeyauButenbHO, 4To MHOTME pabOTHI 110

19



I'CK ObUIM MOCBSIIEHBI UX IMOBEICHHUIO KaK IMOMYJSAIUN B HATYPaTBHON

HUIIEe KOCTHOTO MO3Ta, MPEIONPEICSIIONICH UX OCITKOBBIN COCTaB.

Cmsonosan
2eMorTosmuyecKas

Knemka
o
@ @ @
MpedwecmasHHuua Hononus ofpaaywouan TMpedwecmastHiuyg
MUNMGOLUGNoTa RABTNE MUY LMONEsE

@ ®@ @ @ @ @

FMpedewacm- Mpaduwsom- Spumponosmud-  TPoMEoUEImonnSmLH-
BOHHLLE BT Mowafimaem  Muaniofiacm  Gyeemeumenshan  YyBcIRaUmEnbHEN
B-mumgponumos  T-numgonumos KT L
—~ 3\ ~— o DQ
@ = @ @ - 08°
B - numgronum T - musighiouiim Manowum CpaMeHmO- Spurmpoyum Tooaafioymmal
Adophibir
MTGMIFL

Puc. 1.1. Cxema remomnossa

Hampumep, moxxHo oxunats, uro Jaggedl (Jagl), BemenseMsrii oc-
TeobsmactaMu B 0TBeT Ha ob6padoTky IITI" (hparments 1-34), Bauser Ha
I'CK no curnanpHomy nytu 4epes peuenrtop Notch-1 [24, 107]. Takum
o0Opa3som, Jaggedl sBisieTcs OJHUM U3 HaubOosiee BaXXHBIX (AaKTOPOB, OII-
penensromux myTh pasputus I'CK. Mnentudukanus 6enkoB (Takux, Kak
Jagl n npyrux, cBszaHHbIX ¢ Notch-1), Hapsaay ¢ yTOYHEHHEM POJIH Jpy-
T'UX BHEUIHHX (PaKTOPOB, TIO3BOJISIET ONPEEIUTH BCE BOZMOKHOCTH KOH-

tposss ['CK.
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Bremnue dakropsl, yuactBytomue B perymsinun I'CK, sBisrores ya-
creto HUmm CK. HccnenoBanns no xoymuury I'CK, MeueHBIX 3ele€HBIM
¢ayopecuupytomum 6enkom (GFP), mocie TpaHCIUTaHTaIWM yKa3bIBAalOT
Ha MOBEPXHOCTh 3HIOCTHIIA Kak Bo3MoxkHyro Humy CK [66]. Ho cambrii
CEpPBE3HBIN BBIBOJ M3 ITUX IKCIIEPUMEHTOB MO XOYMHHIY — Ba)KHOCTB OC-

TeobnactoB B pynkunonuposanuu Hunm ['CK B koctHOM Mo3re [24, 107].

1.3.1. Pecynamopur I'CK

B nacrosmiee Bpemst BaXHOCTh Notch B CHTHANH3aIIUM IPH reMaToro-
93¢ TMPEACTaBIACTCS HECOMHEHHOW. OKCIpecchs aKTUBHPOBAHHOTO
Notchl, omocpenoBanHas peTpOBUPYCOM, YBEIMYHBAIa CKOPOCTh CaMO00-
HOBJICHUSI KJIETOK-ITPEIIECTBEHHUKOB T€MOII033a B IPUCYTCTBHH COOTBET-
CTBYIOIIUX HUTOKMHOB, YTO YKa3bIBACT Ha NMOTCHIHAJIbHYIO CHOCO6HOCTB
Notch ycunusats camooonoBnenue CK [93].

B gpyrmx pabotrax TOKa3aHO, YTO KOJHYECTBO  KIICTOK-
MIPEIIISCTBEHHUKOB T€MOII033a BO3PACTAJIO MOCIE KYJIFTHBHPOBAHUS C JIH-
rarmoM perentopa Notch, IpHUCYTCTBYIOIMM Ha MTOBEPXHOCTH KIETOK, WA
¢ muragaamu Notch, Takumu, kak Delta-1, Jagged-1, wim Jagged-2, B pac-
TtBOpe [37, 43, 46,45, 47, 89,94, 100].

IMpu  wWHKYOAalMM  MBINUHBIX ~ TEMATOMOSTHYCCKUX  KJICTOK-
Npe/IIECTBEHHIKOB, CTUMYJIMPOBAaHHbBIX IIMTOKMHamH, ¢ Delta-1, nmmoOmn-
30BaHHBIM Ha TIOBEPXHOCTH ILJIACTUKOBBIX YaIlleK, Ha0JIF0Jalach UX OBICT-
past IKCIIaHCHs, a TPAHCIUIAHTALINS TAKUX KYJIETHUBHPOBAHHBIX KICTOK MPH-
BOAMJIA K JIOTapH(PMHUYIECKOMY POCTy YHCIa KOPOTKOXXHBYIIUX KIIETOK,
BOCCTaHABJIMBAIOMINX KOCTHEIA MO3T [95]. Omnako umenHo Jagged-1, a He
Delta-1, mpencraBnsercs raaBHBIM JTUTaHAOM perentopa Notch, skcmpec-

CHUPYEMBIM CTPOMAJIBHBIMH KJIETKaMH KOCTHOTO Mo3ra [70,94].
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Vas ¢ corpynaukamu [96] mokasan, yto ummooOmnu3amnms Jagged-1
1100 Ha CTPOMAIBHOM clloe, b0 Ha MUKpocdepax Sepharose-4B HeoO-
xonuMa i uHAyKuu camoobHoBieHus ['CK. 3amernm, uto cBobOA-
HBIH, pacTBopuMbId Jagged-1 o0iagaer IOMHHAHTHO-OTPHULIATENILHBIM
JIeHCTBHEM Ha caMOOOHOBJICHHE B KOMIIAPTMEHTE PaHHUX IIPOTCHHUTOD-
HBIX KJIETOK, MPEAINOJIOKUTEIBHO 33 CYET CEKBECTHPOBAHMUS pelenTopa
Notch n npenorspamenus B3aumoxercTBusi Notch ¢ nMMOOUIN30BaH-
HBIM JMrasaom [96].

XOoTsi MHOTOYHCIICHHBIE JIaHHBIE CBHJIETEIBCTBYIOT O BOBICUCHHUH
Notch-curnanuzamu B mogaepxkanue u/mwim camooOHoBNeHne I'CK, Her
OTHO3HAYHBIX JOKA3aTEeNbCTB JIUTaHI-WHIYIIUPOBAHHON CaMOOOHOBIISIO-
nreticst nposngeparuu I'CK, Bemyiiei K uX T0JrOCPOYHON CIIOCOOHOCTH K
penomymsiyn [96].

Kertesz ¢ corpynnukamu [48] mokasan, 4To MHAYLIUPOBAHHAS UMMO-
6unmzoBanHbIM Jagged-1 aktuBanmsi Notch B KynbType KJIETOK KOCTHOTO
MO3ra JIMHEHHBIX MBIIIEH CYIIECTBEHHO YBEIMYHMBACT CIIOCOOHOCTH K pe-
momryisiru ['CK B mprcyTCTBHM COOTBETCTBYIOMINX IIUTOKHHOB, 2 IMEHHO
¢axTopa crBonoBeix KieTok (SCF), muranga Flk-2/Flt-3 (FL) u tpombo-
mpotenna (TPO) [48].

Haxorienne I'CK Moxer ObITh Takke IOCTUTHYTO B KyJbType in
vitro (14 mHel) MBINIMHBIX KJIETOK KOCTHOT'O MO3ra B cpelie ¢ 100aBIICHH-
eM Tpex paHee ynmoMsHyTeIX TUTOKUHOB (SCF, muranma Flk-2/F1t-3, TPO)
u umMmooOmu3oBanHoro suranga Notch (Jagged-1) B dpopme mukpochep
Sepharose-4B, mokpreiTeix Jagged-1 («Jagl muxpocdep») [96].

AOGCOIIIOTHOE YHCIIO TEMOTIOATHIECKIX KIIETOK CO CIIOCOOHOCTBIO K
JIOJITOCPOUYHOM penonyiasiuuu yBeanuuBaiock B 10-20 pa3 B mpucyrcr-
BHH MYJIbTHBaJeHTHOTO JuraHaa Notch. DT pe3ynpTaTsl yKa3bIBalOT Ha

KOM6HHI/IpOBaHHOC Bimsaue Notch u IOIUTOKWHOB Ha IyTHU CUI'HAJIU3a-
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uuy, perynupytomue passurue I'CK, a Takke Ha NOTEHIMAIBHYIO POJIb
muranga Notch B Bo3zpactannu I'CK npu Tpancmnanranuu CK B kuHHKE
[48]. DddexTrr ocTeobmacToB Ha ['CK SBISIOTCS TOM CTapTOBOM TOYKOM,
UCXON M3 KOTOPOl IpOTEOMHKa IaeT BO3MOXKHOCTh HCCIIENOBAaTh POJIb
ocreobmacToB B ponudeparmu I'CK.

ITouck ¢akTopoB, KoTopble ciocoOcTBYIOT pazmuoxeHuto I'CK B kyiib-
Type, MPOBOAMICSA C MCHOJIE30BaHHEM HMMOOmM30oBaHHOTO Jagl [96]. Ilpu
atom Jagl-cdepsl mmutupoBanm neiicteue ocreodmactos B mHumre ['CK. Ha-
6mronaeMble S QEKTHl YCHITMIIN MO3UIUH TeX, KTO CYMTAET, YTO ITOHHNMaHHUE
posmu Mukpookpyxkenus I'CK coBepireHHO HEOOXOANMO U TTOTyUYEHHS BO3-
MOXHOCTH ynpasienus: pasmHokeHreM ['CK in vitro. Onpeaenus HUIIy Kak
nerepmunanty B peryisiiuu ['CK, posib BHYTPEeHHHX CHTHAJIOB NpECTaBIIs-
€TCsI C HOBOI TOUKH 3pEHHS, HE TONBKO KaK PErylUpYIOIINX CaMH Mo cebe, HO
U BO B3aUMOJICHCTBHHU C JPYTMMH MHCTPYMEHTAMH JUIsl COBMECTHOTO BIIMS-

HHWs KOMIIOHCHTOB HUIIIW Ha (byHKHI/IOHI/IpOBaHI/Ie CK.

1.3.2. Anemepnamuensie ucmounuku I'CK

HUcnonr3osarne I'CK He u3 KOcTHOTO MO3ra, a U3 APYTUX UCTOYHUKOB
MPUBECJIO K CABUTY TCPMUHOJIOTUH OT TPAaHCIUIAHTAIlMKM KOCTHOI'O MO3ra K
tpanctantauu ['CK (T-I'CK) [87]. O6napyxenue I'CK B mynoBuHHOM
KPOBH J]AJI0 TONYOK K MCIOJb30BaHuI0 3TuX Kietok B T-I'CK, 006 ycnem-
HOCTH KoTopoi coobmmmm Gluckman ¢ corpynaukamu B 1989 r. [87, 32].
Bankyn 3amopokeHHBIX KieTOK U3 mynoBuHHOW KpoBu (IIK) ceiiwac —
obrruHOe siBeHue [32,33, 75,87]. Coobmaercsa, uro I'CK u3 IIK moryr
OBITH MMMYHOJIOTHYECKH HE3peJbl M HE BBI3BIBATH 3a00JIEBAHHS «TPAHC-
1aHTaT npoTuB Xo3suHay (GVHD), nMeTs BBICOKYIO MpoimdepaTnBHYO

U KOJIOHHEOOPa3yIOIIyI0 CIIOCOOHOCTh M pearupoBaTh Ha (PaKTOPHI pocTa
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[87]. B ominume OT KIETOK M3 KOCTHOro Mo3ra, Tpanciuiantauus ['CK
MIPEICTABIISICTCA MEHEE TIOBEPKEHHON OCIOKHEHUAM [34, 87].

I'CK u3 IIK o0pryHO momydaroT mpu pokaeHun pebenka. 3atem I'CK
XpaHAT B OaHKE CTBOJIOBBIX KJIETOK JUIS TIOCJIENYIOLIEr0 MCIIOIb30BaHUS B
TEPaneBTHYECKUX HENAX. DT KIETKH MOTYT MPUMEHSTHCA U BO3ICHUCT-
BUS KaK Ha CaMUX JIOHOPOB, TaK U Ha APYTHX MallMEHTOB, a TAKXKe B UCCIIe-
JIOBAaTEJIbCKUX LEJIAX.

OcnoBubiM MapkepoM ['CK sBusercss CD34 — 6enok, MpHCYTCTBYIO-
LM Ha UX MOBEPXHOCTH BMECTE C HEKOTOPBIMHU APYTMMHU MOJIEKYJIaMU
(HammpuMep, penenTopoM st T.H. (PaKTopa CTBOJNIOBBIX KIETOK). [Togo0HEH
¢enotun xapakrepmsyeT I'CK BHe 3aBUCHMOCTH OT MX MCTOYHHKA: KOCT-
HOTO MO3ra, nepuepruuecKoil Wik MyIMOBUHHONW KPOBU. A BOT IO CIIOCO0-
HocTH K mponudepanyn 1 GopMHUPOBAHUIO KOJIOHHUII MPH KYJIbTHBHPOBA-
HHH In VItro CTBOJIOBBIE KJIETKH ITYTIOBUHHOW KPOBH 3HAYUTEIHHO MPEBOC-
XOJAT KIETKH U3 APYTUX UCTOUHUKOB.

Jlnmutrpyrommii ¢axkTop Ul MOIyYeHHUsI JOCTATOYHOTO KOJIMYECTBA
I'CK — ux xommuecTtBO B 00pasiax, cOOpaHHBIX NHPH POXKICHHM pPEOCHKA.
[Ipu3HaHHBIM METUIUTHCKAM (DAKTOM SBISIETCS WX HMPUTOIHOCTH TOIBKO IS
Tepanuy ManyueHToB ¢ BecoM 50 KT WM MeHee, T.e. I JIeTeill B Bo3pacTte
npumepHo 14 ner [20]. B 310l CBS3M I€BI0 CHEHAINCTOB 10 CTBOJIOBBIM
KJIETKaM SIBIISIETCS BBISIBJIICHUE (DaKTOPOB, PETyUPYIOINX (HyHKIIMOHHPOBA-
Hue CK B HX €CTeCTBEHHOM OKPYKEHHHU. DTO — IIyTh K MaHUITYyTUPOBAHUIO
¢ CK, u mporeoMuka criocoOHa MpOTOPUTH €TO0.

Paszmuosxxenue ['CK He TOJIBKO 1acT BO3MOXHOCTb IPUMEHUTh TpaHC-
miaaTanuio ['CK amst B3pocCibixX, HO M MMO3BOJIAT AOCTHYb APYTUX KIIMHU-
YECKUX MPEUMYIIECTB I peUieHToB. Kietounas no3a TpaHciiaHTaTa
[IK coxpanser xiIrodueBoe 3HaUYEHHE I CKOPOCTH TPHKHUBIICHUS W BBI-

’)KUBaHUsS. MHUHUMaIbHOW J030H SIIEPHBIX KJIETOK SIBJISIETCS BEJIMYMHA
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2,0x10” Ha ofMH Kr Beca Teja PELMIMEHTA [JIsl YCIICNIHON TPAHCIUIAHTA-
UM, C YYETOM TOTO, YTO B CPEAHEM OJHO B3ATHE IOPLUH KPOBH U3 ITyTIO-
BUHBI A€T 1x10° Ha onuH kr. Takum 00pa3om, OTHOKpaTHOE, B3ATHE ay-
TOJIOTUYHON KPOBHM HEIOCTATOYHO MJIS JIIOOBIX MAllMEHTOB, BEC KOTOPHBIX
mpeBsimaer 50 kr. Heo6xogmmo mpoBeneHHE HaNbHEHIINX HCCIIEOBa-
HUit 110 pazMHoxeHuio ['CK ex vivo, BKJIIo4as TpaHCIJIAHTAI[UI0 MHOTO-
KpaTHBIX B3ATUH KpoBU U3 nynosuHsl [20]. Mcnons3oBaHue IBYX B3s-
THUI KPOBHM TIPEACTABISIETCS MPHEMIIEMBIM PEIICHHEM, OJHAKO 4acTo Obl-
BaeT TPYAHO HAWTH 3TH JBa 0Opasla KpOBM JJIS HMAalMEeHTa U OCYIIECT-
BHTH YCIICIIHOE MIPH)KUBIICHHE.

Heobxomnmocte B pazmHoxennu ['CK B yclnoBHAX KyIbTYpHl Ode-
BHUJIHA, OCOOCHHO €CJIM CYIIECTBYET MOTpeOHOCTh ucnoib3oBath CK HOBO-
POXIIEHHOTO IS TIOCNIEYIOUIETO UX IIPUMEHEHHs B O0ojIee 3pesioM Bo3pac-
te. IlpuMeHeHre Takux KJIeTOK — 0OHaIeKHBaroIIas epCIeKTHBRA, OJHAKO
HEOOXOAMMO IMOMHUTD, YTO, HApSy C MOHUTOPUPOBAHHEM KYJIBTYDHI Kile-
TOK, CIIelyeT UMETh pedepeHCHBIE TOUKHU Ul KOHTPOJIS BCEX MapaMeTpoB
CHCTEMBI, U OJHOM M3 TaKMX TOYEK SBISIETCS MpoTeoM. HeBo3MoxHO m30e-
XKaTh M3MEHEHNs OeNKa IpH KyIbTHBHPOBAaHMH KiIeTOK. OIUH U3 c1ioco0oB
KOHTPOJISL 33 XOJIOM 3THX M3MEHEHMI — HCIIOJIb30BaHHE MPOTEOMHUKH. Pe-
(epeHcHON TOUKOI B 3TOM citydae Oyzer siBisitbesi ipoteoM I'CK, Bbize-

JICHHBIH U3 00pa3la MyNOBUHHOMW KPOBH.
1.3.3. Knunuueckasn 3¢pgpekmusnocmep nynoguHHoli Kpoeu
HoctynHocTs TIK Kak anbTepHATHBBI KOCTHOMY MO3Ty B KadeCTBE

ucroyHuka ['CK nms anyioreHHo# TpaHCIUIAHTALMKN UMEET PsJ MOTEHLIH-

AJIBHBIX MPEUMYIIECTB KaK IJIsd HeTCﬁ, TaK U IJIA B3POCJIBIX B KIIMHUYEC-
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CKOM NpakTHUKE MO0 CPABHEHHWIO C JAPYTMMH HCTOYHUKAMH aJlJIOT€HHBIX
I'CK [13,87].

OTH IpenMyIIecTBa BKIIOYAIOT B cebs Oosree OBICTPYIO TOCTYIMHOCTD
Marepuala, Korja MaiieHThbl 0JIBEpraloTcs TPAHCIUIAHTALMH paHee, YyeM
T€, KOTOpbIe MOIYyYaloT TPAHCIUIAHTAT M3 KIETOK KOCTHOro mo3ra [13].
Kpome Toro, jerue pemiaercsi mpoOiieMa TKaHEBOH HECOBMECTHMOCTH Y
JIOHOPA M PELUITMEeHTa, YeM IIPU MCIOJIb30BAaHUH KOCTHOTO MO3ra WIIH Iie-
pudepuyeckoii kposu [13].

CyliecTBYIOT M HEIOCTaTKU NPH TPaHCIUIAHTAIMH MYHOBUHHOW KpoO-
BH, BKJIIOYAst HEAOCTYITHOCTh MaTepHaia ISl MOCIEAYIONINX BBEACHUH Ma-
LUEHTY CTBOJIOBBIX KJIETOK /WM TUM(OIUTOB OT JOHOpA NPH HEYAAYHOH
TpaHCIUTaHTaMKu U Hu3koe konuuectBo ['CK B eamHOM 0oOpasue, 4To Mo-
JKET BBI3BaTh OTCpOUEHHOE IprkuBieHue [13]. DTOT HeZOCTaTOK OTHOCHUT-
Csl TJIaBHBIM 00pa3oM K IOIBITKAM PAaCUIMPUTh ITyJl IPOTEHUTOPHBIX Kile-
TOK M, B YaCTHOCTH, K T.H. «HauBHbIM» ['CK.

Baxueiimas xapaktepuctuka I'CK — crocoOHOCTh K caMOOOHOBITE-
HUIO 1 0Opa3oBaHmio Oonee nudepeHIMpoBaHHBIX KIeTOK. HecMoTpst Ha
TO, YTO OCTYIHBI MeToabl oOHapyxkenusa ['CK in vitro, Takue, Kak KoJo-
HUEOOpa3yone KIETKH C BBICOKMM MPOIH(EPaTHBHBIM MOTCHINAIOM
(HPP-CFC), kneTky, HHUIMHUPYIOLIUE JOITOBpeMeHHY0 KynbTypy (LTC-
IC) wu xnerku, GopMuUpyIOUIHE KOJOHMH ¢ MOPQOJIOTHEH THMA
«cobblestone» (CAFC), 10 cux mop HEICHO, OOHAPYKUBAIOT JH BCE ITU
METOJbl UMEHHO J0JroxKuBymue penonynupytomue 'CK koctHOro mMo3-
ra. CyIecTBYIOT ¥ METOJBI IO/CUETa SAPOCOIEPKAIMX KIETOK, I'paHy-
nmorutoB-Makpodaroseix (CFU-GM), sputpounusix (BFU-E) u mynsTu-
moteHTHBIX (CFU-GEMM) nporenuTopHBIX KieTok [18, 19,38,39, 54, 59,
67,90, 99, 101].
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Yenoseueckne I'CK oOHapykuBalOTCS B IOMYJSIIMU KIIETOK, IKC-
MPECCUPYIOIIMX BbICOKHE YpoBHM aHTureHa CD34 mpu oTcyTCTBUM aHTH-
rena CD38 (CD34" and CD38") [18]. Konnentparus 'CK B mynosuHHO
KPOBH, Kak ObLJIO MOKa3aHO, BbIIIE, YeM B KOCTHOM MO3re B3pOCIbIX MJIM B
LIUTOKMH-MOOMIIN30BaHHO# nepudeprueckoit kpoBu B3pocibix [18]. Drta
MOBBIIIEHHAs BCTPEYAaeMOCTh M, BUIUMO, MOBBIIIeHHOe KonuuecTBo ['CK
n3 I1K, no cpaBHEHHIO ¢ KJIETKaMK KOCTHOTO MO3ra, KOppelaupyeT ¢ MOBbI-
IIEHHOH BCTPEYaeMOCThIO U MPOM(epaTBHON CHOCOOHOCTHIO TeMaToIIo-
9THYECKUX IPOTCHUTOPHBIX KiIeToK (kak obnapyxwusator CFU-GM, BFU-
E, CFU-GEMM) B IIK. Bugnmo, B 3TOM B COCTOUT NPUYHHA, TOYEMY Ma-
neie xKonmuectBa coopanHoit 1K (50-200 mir) MOTYT MIMETh KIMHUYECKYTO
3HAYUMOCTb, TOTJIa KaK ropas/io OOJbIINe KOJMYECTBA KOCTHOTO MO3ra He-
00XoauMBI JUIs ycnemHon TpaHcmanTtay [18, 19,2234, 38, 39, 54, 59,
67,90, 99, 101].

Bricokas miacrnunocts I'CK n3 TIK Obi1a nposeMoHCTpHpOBaHa pu
nx auddepeHnnaniy B KISTKH Pa3HbIX TKaHeH, Bkiroyas TkaHu CCC, 4ro

SABJIAETCA YKa3aHUEM Ha IEPCHEKTUBBI UX TEPANIBTUICCKOI'O NCTIOJIB30BAHMA.

1.3.4. IIpomeomuxa I'CK

B TeueHue mpeaniecTBYONUX JET HAOMI0AaI0Ch BO3PACTAHUE YHCIIA
uccienoBannii CK ¢ momoIpio MeTonoB mpoTeoMukH. B atux paborax
ObLTa MOATBEPIKACHA TOJE3HOCTh 2D JIst pa3iesieHusl CIIOKHBIX OCITKOBBIX
cMecell U3 CTBOJIOBBIX KJIETOK Pa3HOTO THMAa. B 4acTHOCTH, COBMECTHOE
ncnons3oBanue 2D 1 MALDI macc-cieKTpoMeTpuH ISl HACHTH(DUKAIIH
7 XapaKTepuCTUKHU OenmkoB pa3Hbeix CK mpemocTaBmiio 3HaYMTEIBHBIC Mac-
CHBBI HHOpPMAIIUK O MOJIEKYSIpHbIX Mexanusmax peryisiuu CK. U, uro

elle 0ojiee BaXKHO, AT pabOThI O3BOJIMIIM YTOYHHUTH TPUPOLY BHYTPEHHUX
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B3aMMOZEHCTBUI MEXIY Pa3sHbIMU CyOKJIETOYHBIMHU CTPYKTYypaMu M Ompe-
JETUTH POJIb OETKOB B MOJIEKYJISIPHBIX MPEBPAILICHUAX, IMEIOIUX OHOJIO0-
THYECKYIO 3HAaYUMOCTb.

C MOMOIIIBIO MTPOTEOMHUKH BO3MOXKHO KaK M3ydeHHE OJTHON KIETOUHOU
MONYJISILUY 110 CPABHEHUIO € IPYrOM, TaK U OJHOW U TOM K€ MOMYJIALMU B
Pa3HbBIX YCIOBUSX KyJIbTUBUPOBaHUs. TakuM 00pa3oM, IOCTUraeTcsi TIOHH-
MaHHe NoBeneHHs KoHKkpeTHoW momynsaiuu CK, uTo mposimBaeT cBeT Ha
(baKTOpHI, BOBJIEUECHHBIE B KOHTPOJIb 3THX YHUKAIBHBIX KJIETOK M OIpese-
JIEHHE UX OMOJIOTHYECKON POJIH.

B 2006 r. Sun ¢ coTpyqHHKaMH MPEANPHHS HOMBITKY C ITOMOIIBIO
MIPOTEOMHUKH OXapaKTEPU30BaTh MPONN(EPAINIO U OCTCOT€HHBIH MTOTEHIIN-
aJI ME3eHXUMAaJIBHBIX CTBOJIOBBIX KJIeTok (MCK) Bo Bpems maccupoBaHUs U
uneHTHGUIIpPOBaTh OENKH, KOTOphIe MO-pasHOMy peryiupytorcs B MCK
BO BpEMs MMAaCCHPOBaHHUA U ocTeoreHHO nuddepenimanuu [82]. Um yaa-
JIOCH TIOKa3aTh, YTO MHpoymdepanust U ocTeoreHHas crmocoonocts MCK
CHIDKAaeTcs BO Bpems maccupoBaHust [82]. Heckonbko OenkoB, kak OBLIO
00HAPYKEHO, MO-Pa3HOMY PETYIHPYIOTCS BO BpeMs MACCUPOBAHUS, U Cpe-
IV HUX ObUTM OENKH, CBSI3aHHBIC C KJICTOYHOH Iponudeparel, KIeTod-
HBIM IUKJIOM, MOP(OIOTHYECKNMH HM3MEHEHUSIMH, aloNTO30M, IpPHUYEM
KOJIMYECTBO ITHX OEJIKOB CHMKAJIOCh BO Bpemsi maccupoBanusi [82]. Pe-
3yJIBTaThl 3THX paboT yKa3bIBAalOT Ha TO, YTO II0-Pa3HOMY pETyJIHPYEMbIe
naccax-crenupuuHble OCJIKH MOTYT UrpaTh OINpPEICTCHHYIO pOJb B CHU-
JKCHUM TOTEHIIMajla OCTEOreHHON IU(QepeHManyu Npu 1acCUPOBaHUH.
Bonee Toro, mponudepannoHublii 1 ocreorenHsi noreHnuan MCK cyme-
CTBEHHO CHIDKQJIUCH C YBEIMUCHNUEM YHCIIa MTACCaAKEH.

Jlns oTBeTa Ha BONPOC, OTBETCTBEHHA JIM 3a CHIDKEHHE Iposmdepa-
LIMOHHOTO M OCTEOTCHHOTO ITOTEHIHala HPH MacCHPOBAHUU IKCIIPECCHS

Cl'Ie[II/I(bI/IquKI/IX 6eJ'lKOB, 9TH UCCIIEIOBATEIN UCTIOJIH30BATM KIIACCUUSCKUN
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MIPOTEOMHBII aHanu3 sl NPOUINPOBaHUS U3MEHEHHH IN100aIbHON Oel-
KoBo# 3kcripeccnu B MCK mpn maccupoBaHMH B OCTEOTeHHOU MuddepeH-
nuarmn [82]. 3meneHus 6enkoBoro mpoduist ObUTH HACHTH(UIIMPOBAHBI
IPY UCTIONB30BaHUM KIETOK B Pa3sHBIX ITacCa)kaxX MIIM B pa3HbIe MOMEHTHI
ocreoreHHo nmu¢pdepenimanuu. Beero oxomo 100 HOpMamM30BaHHBIX
OEJIKOBBIX ISTCH, KOTOPHIE HE M3MEHIINCh B Pa3Hble MOMEHTHI BPEMEHH,
obputn oToOpankl it MALDI-ananm3a s o0ecriedeHus] KOHTPOJIs (CTaH-
JlapTa CpaBHEHMS).

Hcnonp3oBaHue KJIaCCHYECKOTO MHCTPYMEHTapusi NpoTeoMuku (2D u
uneHTUGUKams ¢ noMomslo MALDI-criekTpocKkomum) yka3aio Ha He-
CKOJIBKO O€JIKOB, KOTOPBIE, BO3MOXKHO, MPUYACTHBI MIPSIMO MJIM KOCBEHHO K
KJIETOYHOMY pOCTy M Myjbrunotenimu. Coznanue 2D-pedepeHcHoll kap-
TBI OyJeT crocoOCTBOBaTh OOHAPYKEHHIO KOJHMYECTBEHHBIX M KA4eCTBECH-
HBIX U3MCHEHHUI B OCIKOBOM DKCIPECCHU B OTBET Ha CEPUATbHOE CYOKYIIb-
TUBUpPOBaHKE U ocTeoreHHyI0 nuddepenuanmo MCK.

B 2007 . Roubelakis ¢ corpynaukamu ucnonp3oBan 2D 1 MALDI-
Macc-CIIeKTPOMETPHIO ISl TTOMYIEeHUs] OEITKOBOW KapThl KyJIbTHBHPOBAH-
Heix MCK #3 aMHHOTHYECKOH >KHIKOCcTH BTOporo Tpumectpa (AXK) u
cpaBHUI ee ¢ KympTuBHUpoBaHHEIMEH MCK u3 koctHoro mosra [74]. [ns
261 uneHTUGUIPOBaHHOTO Oenka QyHKIMOHAIBHBIE TPOGUIN OEIKOB M3
JBYX 3TUX MCTOYHUKOB ObLIM aHANOTH4YHBI. OIHAKO, KyJbTHBUPOBAHHbIE
AX-MCK o6HapyXHuIud HECKOJIbKO YHHMKAJIBHBIX OEJIKOB, CBSI3aHHBIX C
nposdepanuell 1 IPUMHUTUBHBIM (PEHOTHIIOM, KOTOPBIE MOT'YT MPOSIBIISITH
YEeTKHE CBOWCTBA JBYX THIIOB KJEeTOK. [IprHMMas BO BHMMaHHE JIETKYIO
JOCTYITHOCTB 3TOT'0 HOBOTO MCTOYHHKA KJIETOK ¥ BO3MOXXHOCThH pPa3MHOKe-
aug MCK g nceaenoBannsa CK, AXK saBisgeTcss OTIIHYHBIM MOCTABIIHKOM
MCK xak amst 5KCIIepUMEHTOB, Tak U i Tepanuu [74]. [Ipumepom Genka,

obHapyxeHHoro B KyabruBupoBaHHbIX AXX-MCK n MCK u3 kocTHOTO
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MO3ra, SIBJISIETCS BUMEHTHH, KOTOPBIH NpeICTaBisieT co00il TIaBHBIN (hu-
nmaMeHTHBIH Oenok-untepmenmarop B MCK u 9acTo mcnomb3yercsi Kak
MapKep pa3BHUTHS KJIETOK M TkaHei [41,69]. Bruto Takke mokaszaHo, 9TO
BUMEHTHH y4YacTBYET B psAJe KPUTHUECKUX NEHCTBUH, CBA3aHHBIX C Opra-
HU3aIKeil GeNIKOB, KOTOPBIE BOBIECYEHBI B are3HI0 U PETYIUPYIOT (yHK-
IIUM UHTETPHUHA, MUTPALUIO U KJIETOYHYIO CUTHAIU3AIHIO.

B 97001 CBSI3M BUMEHTHH CUMTAETCS KIFOUEBOH MOJIEKYIOi B (uzno-
JIOTUYECKUX MpPOoILeccax, TAKUX, KaK KJIETOYHBIA FOMEOCTa3, aloNnTo3, Leao-
CTHOCTb PHJOTENUS U MOBpexkaAeHue Hepsa [41,69]. pyrum npumepom sB-
nsieTcsl TanecTuH-1, BaxkHas mMostekyna peryminun CK, oOHapyxeHHas Ha
kimetognoil mosepxHoctd MCK [44], ydacTByromas B BHEKJIETOYHBIX
B3aUMOJICHCTBUAX MaTPHUKC-KJICTKA M PETYIHPYONIas KICTOUHY audde-
PCHIMALNIO CTBOJIOBBIX KJIETOK, MPOiH(epalyio 1 alonTo3 3a CUYeT B3au-
MOJICIICTBUS ¢ BHEKJICTOYHBIM MaTPUKCOM M UMMYHHOH cuctemoit [13,25].
TpaHcayMH-110100HbIH OeJIoK-ycuinTenb 3, 00HapY)KEHHBIH B KyJIbTHBH-
poBanHbix MCK 13 000MX MCTOYHHKOB, SIBJISAETCS y4acTHHKOM Wnt-ITyTH
Tepeiaun CUTHANA, BIMSIOMIETO Ha POCT M Pa3BUTHE M, TaKUM 00pasoM,
OTIPENeIIAIOMIETO CyNb0Y KiteTok [21].

B 2009 r. Mareddy ¢ corpymaukamu [61] uCTONIBp30Bai MPOTEOMHUKY
JUT U3yYeHHUS MOJIEKYJISIPHBIX MEXaHHU3MOB, YIPABISAIOMINX CaMOOOHOBIIE-
nueM u nuddepenmarpeii MCK. Llenbio aToro uccienoBanus ObUIO cO3-
JaHue TIOJNHOM mpoTeoMHO# pedepenc-kapTei MCK u3 kocTHOro mosra
(MCK-KM), koTopast ToMorJia Obl JIydIlle TIOHATh BHYTPEHHUE MEXaHU3MBI
camooOHoBNeHusT n auppepernnmannn MCK-KM. benkoBblid mpoduib
KkIoHAMBHBIX Tomyssinuit MCK ObUT M3ydeH ¢ MOMOIIBIO TBYMEPHOW KHI-
KocTHOM  xpomarorpadpun/MALDI-Macc-cIEKTpOMETpHH ¥ CHCTEMBI
MASCOT (Matrix Science) ansi AEKOHBONIOTHOH 00paboTKm Macc-

CIICKTPOB U MOJYUYCHUSA BEPOATHOCTHBIX XAPAKTCPUCTUK I KaXKXKIAOro M3
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o0pasuos [61]. Beero 6but0 npentuduimposano 83 Oeika, BKIIOYask CTPYK-
TYPHBIC U IIUTOCKEJICTHBIE, KAIbIMH-CBA3BIBAIONINE, [INTOKUHETUIECKHE, a
TaKOKe MIPEACTaBUTENEH ceMelcTBa (prtaMeHTOB-HHTEPMEINATOPOB.

B 2007 r. Seshi ¢ corpyanukamu npeacTaBuil HOBbI 2D npoTokod, B
COOTBETCTBHHM C KOTOPBIM 00pa3Iibl OEJIKOB U3 HOPMAJIBHBIX M PAKOBBIX ME-
36HXMMAJIBHBIX MPOTCHUTOPHBIX KIETOK KOCTHOT'O MO3ra 4elioBeKa ObLIH
WCIIOJIb30BAaHBl KaK MOJENb Ul HOBOW KOMOMHAIMHU >KUAKO(A3HOTO M30-
anekTpudeckoro QokycupoBanus (UD®D) ¢ 2D [78]. [IpenBaputensHOE
(pakIMOHMPOBAHNWE TAaKUM CIIOCOOOM MO3BOJMIIO TOIYYUTH IISATH Cle-
nyromux moadpakmuit: ¢ppakmus 1 (pl 3,0-4,6), dpakmus 2 (pl 4,6-5,4),
¢paxmus 3 (pl 5,4-6,2), dpakmus 4 (pl 6,2-7,0), pakuus 5 (pl 7,0-10,0)
[67]. IIpu atux ycnoBusx 2D BeisiBun 5000 6emok-comepikaimux MsATEH B
muarazone pH 4,6—7,0. V36uparenpHOe HaHECEHNE METKH B KOMOMHAIINH C
nocienytomumM MALDI mo3Bosinio uaeHTH(GUIMPOBATh OCIKH, DKCIpEC-
CHpPYyEMBbIE€ PAKOBBIMHU KJIETKaMHU.

72 u3 X OenkoB (56%) skcnpeccupoBanuch B 1,25 pasa akTuBHee
WM B TaKOH XK€ CTETICHH TOJABIISUINCH B PAKOBBIX KJIETKAX 110 CPAaBHEHHIO
¢ HopManbHBIMH. [loydeHHBIE JaHHBIE 00CYKAAINCH B CBSI3U C M3MEHe-
HHEM OHOJOTMYECKHX MPOIECCOB B ME3EHXMMAJBHBIX MPOTCHUTOPHBIX
KJIETKaX, MOPaKCHHBIX JIeiKkeMueld. B 4acTHOCTH, BBICHUIIOCH, YTO Psif
LUTOCTPYKTYPHBIX OEJIKOB U30MpPATENbHO PETYIUPYETCs B PAKOBBIX KIIET-
Kax [78].

Hcnonp3oBaHue BBINICONHCAHHOTO NpueMa (hpakIMOHUPOBAHMS BCE
yamie HaOMIoJaeTcss B MPOTEOMHKE, OJTHAKO, HECMOTPSI Ha €ro BBICOKYIO
pa3pemaIyio CIocoOHOCTh, HE CTAN0 MHIMPOKO PACIPOCTPAHEHHBIM.
@paknroHUpOBaHUE O0pa3IOB, K TOMY K€, MOXET NPHBOIUTH K IOTEpE
OCITKOB WJIM pa3JelieHHI0 KaKoTro-TH00 Oelka MexXITy ABYMS (ppakiusMH,

YTO 3aTPYAHSET UX KOJIMUECTBEHHYIO OIIEHKY. DTO OTpaHUYEHHE OCOOCHHO
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YMECTHO TIPHHATH BO BHUMaHUE IIPH CPABHUTEJIBHBIX HCCIIEAOBAHUIX OeI-
koB. TeM He MeHee, IPOTEOMHBIE IKCIIEPUMEHTHI B IEISIX CO3IAHUS I1OJI-
HOM 0eIKOBOIT KapThl TPEOYIOT MOBHIIIEHHON pa3perIaonieil ClIocOOHOCTH
METOOB JIaXe C YIETOM yKa3aHHBIX HEIOCTATKOB.

IompbrTkn onennts nporeoMuky I'CK ¥ reMonmosTHYeCKHX MPOTEeHHU-
topHbIX KkieTok (I'TIK) momkHBI JOMONHATH PE3yNbTaThl UCCIENOBAHUI
9THX OOBEKTOB METOJaMH T'€HOMHKH. Tao ¢ COTpyIHHKaMU HCIIOJIB30Bal
IPOTEOMHUKY ISl cpaBHeHus yenoBedeckux CD34" KIeTok U3 MynoBMHHOK
kpoBHu co 3pebivu CD15" muenounubivu kiaetkamu [86]. Buuio o6Hapy-
keHo, uto CD34" KIeTKH UMEIOT OTHOCHTENBHO 60JIee BHICOKYIO KOHIICH-
TpALUIO AEPHBIX OCIKOB, UEM 3peible KICTKH. BemKu TemIoBoro mokxa u
HIANIEPOHBI, a TaKKe OEJKH, BaXKHbIC JUIS MEXKKIETOYHOTO MepeHoca, I0-
MUHHUPOBAJH B CD34" knerkax, a He B CD15" kierkax. 8 HOBBIX GEIKOB,
00J1a/1a10IIMX HOBBIMH (DYHKIMSIMH, TAKKe ObUIO HACHTU(UIIMPOBAHO.

OTMeTHM, YTO TpH aHain3e MH(OPMAIHH, TIOJYYEHHON C ITOMOILBIO
TCHOMUKH M MPOTEOMHUKH Ha KJIETKaX 4YellOBEKa, CIEAyeT yUUTHIBATh, YTO
TIOIYJISIINY TaKUX KJIETOK HE OOHAPYKMBAIOT Pa3luUil B KapTHHAX JKC-
npeccun Mexay I'CK u I'TIK [86].

Tonsko MeHbmHHCTBO CD34" KIeTOK ymoBIeTBOpPSET (YHKIMOHAIb-
ueM kputepuam ['CK. Jlaxe nomynsuus CD34'CD38™ kieTok BKIIOYaeT
B ce0s TOJIbKO HE3HAYHUTENFHYIO YaCTh JIOJITOBPEMEHHO PEIOITyIHPYIONINX
I'CK u3 xoctHOTO MO3ra [86]. Eciu Mbl XOTHM JiydIlle pacro3HaBaTh GeHO-
THUIIBI KJIETOK yenoBeka Juisi pasrpannueHus ['CK u T'TIK, napopmanus,
TIOJTy4€HHas C TIOMOIIbI0O TEeHOMUKH ¥ ITPOTEOMUKH, OyIeT KpaiiHe HeoOXo-
IUMa. A JUIS UCTIONB30BAaHMA yXKe MMEIoIIeHcss nHpopManuu 3THX Hayk
WAEHTH(UIMPOBAaHHBIE TE€HBI M OCNKH JOJDKHBI OBITH MPOTECTHPOBAHHI B
¢yaxmnonansHBIX HecnenoBanusx I'CK (manpumep, komoHmeoOpasyromme

€IMHMILIBI BhICOKOTO nponudeparuBHoro norennuana — HPP-CFC) u T'TIK
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(conmepxanue B KpoBH HauOoJiee MPUMHUTUBHBIX MTPEALICCTBEHHUKOB IeMO-
nmo33a LTC-IC — long-term culture-initiating cells u knetok, o6pa3yromux
obmactu OynsnkanKa — CAFC) [86].

W3ydyeHue NOBBILECHHOW WIM CHM)XEHHOM 3KCIPECCUU INPONYKLUHU
WOCHTU(UIIMPOBAHHBIX TEHOB MPOJOIDKACTCS B psAAe TabopaTtopuil u
JIOJDKHO TPUBECTH K JIy4IIeMy MOHUMAHUIO KaK (QYHKIUH 3TUX T€HOB, TaK
1 UX COOTBETCTBYIOLIHUX MPOIYKTOB.

[ocne yrounenus GyHKIHMHA 3TUX 3KCIPECCHPYIOIINX T€HOB, MPOQH-
JIMpOBaHKE T€HOB CTaHeT OoJiee 3HaYMMBbIM. [lonHOE KapTUpOBaHUE COOT-
BETCTBYIOIINX TEHHBIX W OEIKOBBIX KapT JAOJDKHO, B CBOKO OYepelb, IO-
MOYb B OIICHKE MOJICKYJISIPHBIX IIyTeH CUTHAIN3AINH, ACCOLNUPOBAHHBIX
¢ pasapiMu Habopamu momnyisuuu ['CK. J[omoJHAT 3TH uccaeqoBaHUS
HaONIOEHNUS 32 IPOTEOMHBIMH KOMIIOHEHTAMH KIJIETOK, C HCIIOJIBb30Ba-
HHUEM TPEUI0KEHHBIX ITAJOHHBIX TOYEK cpaBHeHH. J[s yckopeHHs Ta-
KuX paboT BaXKHO MMETh HEKYIO CTAPTOBYIO IIATHOPMY, C €IUHOOOpa3-
HBIMH OSKCIIEPUMEHTAIBHBIMH TPOLEAYPaMH, OOIIEHPUHATHIME HAayYHBIM

COOOIIIECTBOM.
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2. MATEPHAJIbBI 1 METO/1bI

2.1. KiieToyHbIe JIMHUH

OcTteocapkoMa denoBeka kietouHor TuHru MG63 Obl1a UCTIONIb30BaHa
B Ka4eCTBE MOJIEIIFHOM CHCTEMBI I POTEOMHBIX HCCIIeIOBaHU ocTeo0ma-
cToB. AKTUBHpOBaHHasl (uryopecueHimel coprupoBka kietok (FACS) Obuia
Ucnojb30BaHa Juisi KoHtpousi coaepxkanust JJHK ¢ nensio onpenenenus cre-
e Gy/G| CHHXpOHH3AIMY B KJICTOYHON TMOMYIISIIAN. DTO HEOOXOAUMO ISt
TTOJITBEPKIICHUS TOTO, YTO HAOIIOJaeMbIC MOJICKYIISIPHbIC W3MCHCHUS BhI3Ba-
HBI YCIIOBUSIMU SKCIICPUMCHTA, 8 HE PA3IIMUYMAMHI MEXITy KICTKaMH, HaXOJIs-

IMMHUCA HA PAa3sHBIX CTaAAWAX KJIECTOYHOI'O IUKJIA.

2.2. MoHoOHYKJIeapHble KJIeTKH

MoHoOHyKIIeapHble KJIETKU BBIISISUIA METOAAMH TI'PaJUCHTHOrO IICH-
TpudyrupoBanusi ¢ ucnonszoBanueM Ficoll-Paque mmorHocteio d=1,077
r/cM’, 0GpaGOTKH 06PAas3OB JM3HPYIOMMM PAacTBOPOM, COCTOSIIErO W3
XJIOpHJa aMMOHWUSI, THAPOKapOOHaTa Kajvsl U HAaTPUEBOW COJM STHIICHAMA-
MHHYKCYCHOM KHCIIOTHI B COOTHOMICHUH 1:9 1 ceauMeHTannu KieTok B 3%
pacTBOpe KelaTHHA IyTeM HacJIauBaHHS I'eIapUHHU3UPOBAHHBIX 00pasoB
B COOTHOIIEHHH 1:3.

2.3. I'emonoaTnueckue crBooBbIe KieTku (I'CK)

Ucnone3zoBannbie B onbiTax ['CK Obutn J1100€3HO IpenoCTaBIICHB
6ankoM cTBOJOBEIX KieTok (London Cord Blood Bank, Deansbrook Road,
Edgeware HA8 9BD). Pasmuoxenne I'CK ocymectsnsim in vitro.

Jnsa Beigenenust n ounctku I'CK (puc. 2.1) mpumensun npoueaypy
paszeneHus CyclieH3WH KieTok B Tpamuentax ¢ukomna (Ficoll-Paque,

Pharmacia). ITepBbimM miarom Beigenenust I'CK siBnsiercst BHecenune 20 mi
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KJIETOYHOH cycneH3uu B pocToByto cpeny IMDM u 2% ®BC B 50 mu nen-
Tpudyxnyo npodbupky. 3arem 10 ma Ficoll-Paque (FP) macmanBamuch
mox obpasenl KiIeTok. Pazgenenmne obpasma MOCTUTAIOCh IEHTPHPYTHPO-

BaHueM (400g) B Teuenue 35 mun npu 20°C.

OrtrauBaHue

!

IToacuer Ki1eTOK

L~

Pasnenenne KynbTrBHpoBaHHe
B Ficoll-Paaue

l

IToacuer Ki1eTOK

/K

Beoizenenne CD34™ ¢ mo- Ky/BTHBHpOBAHHE
MOLILKO MATHUTHBIX cep

A J

IIporeoMHBIit aHaN3
(~2x 10° KIIETOK)

IToacuer kireToK

— T~

A 4

Iporounas Hurocnun Kynstusuposanme
LUTOMETPHS
Okpamnsanue VIMMYyHOTHUCTOIOTHYECKOE
no Wright OKpaIlMBaHHE

Puc. 2.1. Tunmynas 6710K-cXeMa OYUCTKH, KyJTbTHBHPOBAHUS U BBIICICHUS

I'CK
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[Tpu Mcnosip30BaHNN CTEPUIBHON IUIACTHKOBOW IMHIIETKH CEPEeIMHHBINA
CIof (JTMMQOIMTHI) MIEPESHOCWIICS B YHCTYIO MEHTpU(YX HYIO Mpodupky. Ha
CIIeyIomIeM dTamne K JuMdormraM B mpobupke mobasmsuiocs 10 mum PBS.
Knerku cycneHanpoBaiy akKypaTHBIM BCAaChIBAHHEM M BBITYCKaHHEM U3
MUIeTKHY, 3aTteM HeHTpudyruposanu (200g) B teuenue 10 mun mpu 20°C.
CynepHaTtaHT ClIMBaly U cycnenauposainu tumdorute B 10 ma PBS Bca-
CHIBAHMEM W BBIITyCKaHWUEM M3 IHIETKH. 3aTeM oOpaser HeHTpudyrupo-

Baym (200g) B Teuenue 10 mun npu 20°C 1 moBepraau OYUCTKE.
2.4. Boiaenenne CD34" ¢ moMoub10 MArHUTHBIX cep

IIponenypa BriIIOUaeT B cebs pecyCHeHINPOBAHUE KIETOYHOTO CTyCT-
ka B 300 MK Gydepa (Ha 10° knerok). Cremyromas crafus — T00aBICHHE
100 mxn FcR Gnokupyromiero peareHra Ha 10® kietok, MepeMeIINBaHue U
no6asnenue 100 Mk ranteH-anTHTen Ha 10° KIETOK, CMEIIMBAHME H MHKY-
OupoBanue B TeucHue 15 muH mpu 4°C i TOCTHIKCHHS ONTHMAIBHOTO
cimnanns. Koneunslit 00beM s MeTKH cocTasiigeT 500 MK Ha 10® knerok.
3aTeM KIETKH TIIATeIbHO MPOMBIBAlOT Oydepom, modasmsis 10-20 pa3 ox-
pammBatouii oovem (5—10 vt Ha 108 KJIETOK), IEHTPUGYTUPYIOT U MTOJIHO-
CTBIO CIIMBAIOT CYIEPHATAHT, 3aT€M PECYCHEHAUPYIOT CI'YCTOK OCTOPOXKHO,
noGaBsis Gydep 10 KoHeuHoro oobema 400 Mk Ha 10° Ketok. 3atem mo-
6assror 100 MK aHTHTanTeHOBBIX MuKpochep Ha 10° kieTok (koHeuHsit
MeTsamui 00beM coctasisier 500 MK Ha 108 KJICTOK), TIIATEIFHO TIepeMe-
LIMBAIOT M MHKYOHUpYIoT 15 MuH mpu temmneparype 4°C. Knerku 3atem oT-
MBIBAIOT M PECYCIICHAUPYIOT, C KJIETOYHBIM CT'YCTKOM, HHKYOHPYEMBIM B
500 Mk Gydepa Ha 10° krerok. KomoHKa 1t MArHHTHO# CeMapariii orpe-
JIeNSeTCsl YCIOBUSAMH JKCIIepUMeEHTa. [l Macc-CIeKTpOMETPHUH KOJIOHKA
3amoJHsieTcst 1 npombiBaetcs 500 Mk Oydepa, KIETKH MPOITYCKAITCs Yepes

¢unbTp (¢ Mem 30 MKJI, HEHJIOH), C yJaJeHUeM CTYCTKOB, (QDHJIBTP CMayuKBa-
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ercst 6ydepom nepes UCIONb30BaHUEM. 3aTeM KJIIETKH HAHOCSATCS Ha KOJIOH-
Ky, HPOIYCKAIOTCSI Yepe3 Hee I Pa3fesiCHUs] W MPOMBIBAIOTCS Oydepom
3x500 MKI1, KOJIOHKA CHUMAETCSI C CerapaTopa, IOMEMIAeTcs B TIOAXOISIIYI0
poOHPKY, Ha KOJIOHKY HaHOCUTCs 1 Mil Oydepa U 2MMoupyIoTCs 3a1epiKaH-
HBIE KJICTKU MPH HCHOJIb30BAaHUH TUTYHXKEPa, YTO MUHUMU3UPYET KOJINYECT-
BO KJICTOK, IIOTEPSIHHBIX Ha (uiabTpe. DTa cTagus NOBTOPAETCS HAHECEHHEM
IIONPOBAHHEIX KJIETOK Ha HOBYIO KOJNOHKY JUIst MeHee deM 107 CD34" kire-
TOK, 3aTE€M CMBIBAIOTCSI U AITIOMPYIOTCs Oy(hepoM 3aep>KaHHbIe KICTKH.

Jnsa xynpruBupoBanus BeiaeneHHbIX ['CK ncnonb3oBaiu nurateibHbIe
cpenst RPMI 1640 (Sigma), L-15 (Sigma), DMEM/F12 (Sigma) u IICII, co-
neprkamie 10% ¢eranpHON CHIBOPOTKH TLT0a KOpPoBHI. KileTkn BBICEBAIM B
KyIbTypaiibHble 24 JTyHOUHBIE IUIamku. KyasTHBHpOBaHKE MPOBOIWIN HPH
37°C B yBnaxHeHHoi atMocdepe comepxareii 5%CO,. [IByxHenenbHas

nporeaypa KyaptuBupoBanus CK u3 myrnmoBUHHOM KpoBH JaHa B Ta0II. 2.1.

Tabauna 2.1. Cxema sxcriepumenTa 1t uccnenoBaans I'CK npu nByxHe-
JICITEHOM KYJIETHBHPOBAHUT

Juu | Paznenenue B |Boinenenne CD34'| Kynbrusu- | TIporounas| [oacuer | [uro- | Ipoteom-
Ficoll-Paque | ¢ momomiplo Mar- | poBaHHE [IUTOMETPHs] KICTOK | CHMH |HBIH aHAmu3
HMTHBIX cep
Ba3zoBbIii
DOBEHb
2
3
7
5
6
7 3amena
cpeabl
8
9
10 3amena
cpeabl
I'T
12
13 3amena
cpebl
14
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2.5. KneTku u3 HHTUMBI (MeUH) a0PTHI

Marepuan sl HCCIENOBAHUS MOJIyYald M3 ayTOICHIHBIX 00pa3moB
TPYIHOTO OTAENa a0pT MY)KUHH U >KEHIIMH B Bo3pacte 40—65 net B Teue-
Hue 1,5-3 uvacoB mocne BHe3amHON cMmepTH. IlpuumHONM cMepTH B mojaB-
JISIFOILIEM OOJIBIIMHCTBE ClIydaeB Obliia OCTpasi CeplIeuHOCOCYANCTAst HEJIOC-
TaTo4yHOCTh. OOpadOTKy ayTONCUIHHOIO MaTepHaia MPOBOAMIN B CTEPUIIb-
HBIX ycloBUsX. [locie MeXaHN4ecKoro yAaleHHs afBEeHTHIMH aopTy pac-
CEKaJId BAOJb U IIPOMBIBATIN B X0JIOAHOM (hocdaTtHOM Oydepe mns ymaie-
HUS JTIOOBIX ClIe0B KpoBH. M3 JOCKyTa aOpThI BRIPE3aIH YYacTKH, HE TO-
pa)KeHHBIE aTEPOCKIEPO30M, a TAKKE YIACTKH, COOTBETCTBYIOIINE Pa3iIHy-
HBIM BUJIaM aTE€POCKIECPOTHUYECKUX MOpaKeHHH (KupoBas HHQWIBTpays,
JKUpOBas 1oJioca, nunoduodposHas Ousiika, puOpo3Has OJsiKa), B COOT-
BETCTBHH C Kiaccupukanueit Stary [80].

[lpn wpeHTHUKALUK THUNA TOPAKEHUS PYKOBOJCTBOBAJMCH Clie-
JOYIOIIMMH TIpEJCTaBICHUSIMH. BHeIIHe HemopakeHHbIE YYacTKH aopT |
YYaCTKH C aTePOCKIEPOTHYSCKUMHU MOPAKCHUSIMH HICHTHOULUPOBAIH
MaKpPOCKOIIMYECKH, a 3aT€M MHKPOCKOIIMYECKH B COOTBETCTBHH C KIIACCH-
¢ukarmeit CoBera mo aTepockiiepo3y Amepukanckoro OdmiecTBa 1o U3y-
YEHHIO CepALa.

Y9acTku MHTHMBI C Ha4aJbHBIMM MOopaxeHuaMHu (I Tum mopaxeHus)
MaKpOCKOIIMYECKH IPEACTABISUIM COOOM YJYacTKHM C TJIAJKOH JKEITOBATOM
MIOBEPXHOCTBIO, MHOT/Ia C MEJKHMH XEITHIMU TOYKaMu. MHKpocKomuye-
CKHe M3MeHeHUs! ObliI MUHNMalbHEL. Halmonanice HeGombIne HaKorie-
HUS BHEKJICTOYHBIX JIMITUIHBIX Karellb B COCOMHUTEILHO-TKAHHOM Mart-
pukce. [IoMHMO oOceUIBIX KJIETOK B y4acTKaxX HayajbHBIX MOPaKEHUH

MOJKHO OBUIO OOHApyXWTh yBEIWYEHHOE IO CPAaBHEHHUIO C BHEIIHE HEH3-
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MEHEHHOI MHTMMOW KOJMYECTBO MOHOHYKJIEAPHBIX KiIeToK. Hukakux Ha-
PYIICHHUH B CTPYKType TKAaHH HE BBISBIIAIOCH.

JKupossie momocel (mopaxenus Il Tuma) MakpoOCKONWYECKH TIpen-
CTaBJISIM COOOM TOJIOCKM M TOYKHU JKEJITOrO 1[BETa, HEMHOTO BBICTYIAIO-
M€ HaJ MOBEPXHOCTBIO cocyna. YacTo MOXKHO ObUIO OOHAPYKUTH KHUPO-
BbIC TOJIOCKH, CIIMBIIMECS MEXIy coOOW B 0Ooyiee KPYIHBIE CTPYKTYPBI
(xmactepsl). Ha cpe3ax TKaHM JHMIUIBI BHISBISUTICH B OCHOBHOM BHYTpH-
KJIETOYHO. B coeanHUTENFHO-TKAHHOM MaTpHKCE OOHAPYKUBAIHCH TAKXKe
BHEKJICTOUHBIE JMMUABL. MHOrAa B JKMPOBBIX I0JIoCaX HAOIIIOAATIOChH
00MIIbHOE Pa3pacTaHhe BHEKJICTOYHOTO MaTpHKCa.

Jlnmmopubposnsie Osamky (mopaxenus Va tuma). Ilpn Makpockomm-
YECKOM H3Yy4YCHUU HHHO(bH6pO3HBIe 6J'I$H_HKI/I BBITJIAACTIN KAaK CHJIIBHO BbI-
CTYMaIOIIME HaJ JIOMHHAIBHON TOBEPXHOCTHIO KEITOBATHIE MM IIepiia-
MYTPOBBI€, KPYTJIbIE WM 3IUTUIICOUIHBIE 00pa30oBaHust. MHUKPOCKOITUYECKH
B 9THX NOPaXEHUSIX OOHAPYKUBAIKNCH BCE M3MEHEHHMS, XapaKTepHbIE IS
KUPOBBIX I0JIOC: HAKOIUIEHHE BHYTPUKIETOUHBIX JIMITHIOB, Pa3pacTaHue
BHEKJICTOYHOTO Matpukca. Kpome 3Toro, B 1umopuOpo3HEIX OJIAMIKaX BHI-
SIBISUIOCH MAaCCHBHOE HEKPOTHYECKOE SAPO U PACHOIOKEHHAs! HaJl HUM CO-
eIMHUTEIFHO-TKaHHAS TOKPHIIIKa. B mumoguOpo3HbIX OMsImIKaX MMEIHCh
Y4YacTKH, M0 MOP(OIOTUH TOXOKHE HA YYaCTKH >KUPOBBIX MOPAKEHUH —
TUICYH JIUITO(HOPO3HBIX OJISIIEK.

®ubposubie Onsmky (mopaxkenus Ve Ttuma). OuUOpo3HbIE OJAIIKH
MaKpOCKOIIMYECKH TPEJCTABIISUIN COOOW CHIBHO NMPUIIOAHSTHIC KEMUYXK-
HOTO I[BETa OKPYTJIbIC WJIM OBaIbHBIC 00pa30BaHMs, MUKPOCKOIINYECKH CO-
CTOSIIIIE B OCHOBHOM M3 IPyOOT0 COCIMHHUTEIbHO-TKAHHOTO MaTpHKCa, C
«3aMypOBaHHBIMI» B HEM KJIETKaMH. JIMMMAHBIA KOMIIOHEHT OBII MHHH-

MaJIbHBIM WJIX OTCYTCTBOBAJI.
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3aTeM C NOMOIIBIO MMUHIETOB UHTHMY OT/AEJISUTM OT MEIHH, ITPU 3TOM
pazleNneHne CI0eB MPOUCXOIO 10 BHYTPEHHEH HMOTpaHUYHOU dacTHye-
cKoii MmeMOpane. Beimenennsie 06pasmbl pazMepoM 1x1 ¢cM BHOBB TIIATEIh-
HO MPOMBIBAIK B XoyogHoM (ochaTHoM Oydhepe, HEMEIICHHO 3aMOPaXKH-
BaJIM B J)KMJIKOM a30Te U pactupanu $pappopoBbiM necTukoM B (aphopoBoii
CTyIIKE JIO0 IOPOIIKOOOpa3sHoro cocrtosiHus. llocie ymapuBaHUs HKUAKOTO
a30Ta TpH KOMHATHOW Temmeparype o0pasubl JIMOGHIM3UPOBAIN B JIHO-
(UIBHOMN CyIIKE B TeueHHe 6 JacoB. XpaHEeHHE 0OpasIoB BIUIOTh A0 BbIE-
nenust 6enkoB npoBoawM npu —80°C B HU3KOTEMIEPATYPHOM MOPO3HIIb-
HHKE. 3aMOpOXKEHHBIE 00pasLbl MOABEPrajd HU3MENBUCHHIO B aTMochepe
KHAKOTO a30Ta, u3beras orramBaHus. [1oJydeHHBIH MOPOLIOK PacTBOPSIN
(cycrienmupoBanu) B OyhepHOM pacTBOpPE MOYEBHHBI B COOTHONICHHH | T
noporka Ha 7 mi Oydepa IpH MOCTOSHHOM BCTPSIXMBAaHUH IIPH KOMHATHOMN
temneparype. Cycnensuto nentpudyruposanu npu 15000 g B Teuenue 30
MUH IIpY KOMHATHOH Temneparype. Pa3neneHHple Gppakuuy XpaHWwiv mpu —
80°C. [epexn mpoBeneHMEeM dMeKTpodopesa J0OABIITH HHTHOUTOP TpoTeas.

Jusa BeimeneHus OENKOB M3 MOPOIIKOOOPa3HBIX 0Opa3IOB HCIIOIB30-
BaJIM JIBa MeTOfa. B mepBoM MeToze MOPOIIOK PAacTBOPSUT B MOYEBHHHOM
oydepe pH=8,0 (MmoueBnHa 8 M, tnomouesnna 2 M, CHAPS 4%, nutnort-
peutoin 1%, Tpuc 20 MM) u3 pacuera 7 M Oydepa Ha 1 r moporika. Bydep
TOTOBWJIM 3apaHee, (UIBTpOBAIM uepe3 (WIBTP € JUAMETPOM IIOp
0,22 MKM U XpaHWIN A0 UCHOJIb30BaHUS B amukBorax npu —80°C. Hemo-
CPEICTBEHHO mepen nobamieHueM Oydepa Kk o0pasiy K HeMy H00aBIIsIH
KOKTEWJIb M3 MHIMOMTOPOB MpoTeas (n3 pacyera | MKJI/MI pacTBopa OpTo-
BaHamarta Hatpusi | M, 1 wxi/mn pactBopa amporumHHHA 10 Mr/mi,
2 MKJI/MI pacTBopa ¢ermnmMeTniIcyabormiadmoopuna 0,5 M, 2 mxin/mi
pacTBopa IneymenTWHa | Mr/mui, 2 MKJI/MJI  pacTBopa OeH3aMuaWHA

100 MM). DKcTpakifio OeJIKOB MPOBOAMIMA B T€YeHHE | yaca mpu Hempe-
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PBIBHOM II€pEMEIIMBAHUY Ha IIIEiiKepe NMpH KOMHATHOW Temmiepatype. Ilo
OKOHYAHHHU SKCTPaKIuN 00pa3ubl meHTpudyrupoanu npu 15000 g mpu
KOMHATHOH TemmepaType B TedeHne 30 MUHYT, OTOMpald CylepHAaTaHT H
xpannu npu —80°C no mpoBenenus 2D anextpodopesa.

Bo BTOpOM MeTone mMOpOIIOK pacTBOpsuiM B JensHoM Ripa-Oydepe
pH=8,0 (Tpuc 50 MM, natpus xnopuzn 150 MM, Tputon X-100 1%, nezok-
cuxonat Hatpus 1%, nogenmncynsdar Hatpus 0,1%). HemocpenctBenHO
mepen mobarieHueM Oydepa k 00pasiy K Hemy T0OaBISUTH BBIIICOIHCAH-
HBIH KOKTEWJIb N3 MHrMONTOPOB npoTeas. ['oMoreHusamnuio oopasios B Oy-
(depe BBITOMHAUIM Ha TOMOreHm3aTope TkaHei Tissue Tearor (Biospec
Products, CIHA) mpu 5-10000 06./muH. 3 pa3a mo 10 cexyHn c moce-
nytoliei Markoi conudukanueit npu 30% MakcHMMaibHOW MOIIHOCTH 3
pasza o 10 c; onepaiuy BBINOIHIN HA IbAy. [0 OKOHUaHHM TOMOTEHH3a-
nuu o0pasipl neHtpudyruposanu npu 15000 g npu KOMHATHO# TemItepa-
type 4°C B Teuenue 30 MUH., OTOMpaM CyNEpPHATaHT W XPaHWIH TPH —
80°C no mposenenus 2D amexTpodopesa.

KonnenTtpanuio 6eika B SKCTpakTax onpenersuim mo Lowry.
2.6. IlpuroroBiieHHe ¥ ONITHMH3ALNS 00PA3LOB 1JIs1 HCCIICTOBAHMSA

Jnist BeIAEIIEHNSI OSITKOB U3 KIIETOK MCIIOJIb30BAJIOCH pa3pylIeHHe Kie-
TOYHBIX MeMOpaH ¢ IMOMOIIBI0 00padOTKH yIbTPa3ByKoM. [IJist yCIIemIHBIX
HCCIIEIOBAaHUH TPOTEOMa HCKIIIOYUTENILHO BAXHBIM sIBIsieTCs 3(deKTHB-
HOE pa3/ielieHHe CIIOXKHBIX OEJIKOBBIX CMECEH, MO3BOJISIONIee B JalbHEH-
IIeM TPOBOJIUTH aHANN3 OEJKOB, MPUCYTCTBYIONINX B HU3KUX KOHIIEHTpA-
IusiX. B CBSI3M CO CIIOXKHOCTBIO LIENBIX IPOTEOMOB M pa3HooOpazuem Oen-
KOBBIX CBOWCTB, MPEJCTABIISETCS [TOJIE3HBIM MPUTOTOBICHHE CTaHAAPTU3H-
POBaHHBIX YaCTHYHBIX NMPOTEOMOB UII MAKCHMHU3aIMK 0030pa U MOBBIIIE-

HUS BEPOATHOCTH BU3YyaJIU3allul MUHOPHBIX OEJIKOB.
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Juddepenumansaoe sKcTparnpoBaHie OElKoB B COOTBETCTBHH C UX CyO-
KJIETOYHOH JIOKaJIM3aliel OCyIIECTBILIIN ¢ IOMOIIBI0 KOMMEPUYECKH JOCTYII-
Horo HaGopa pearentos ProteoExtract” Subcellular Proteome Extraction Kit
(S-PEK, Calbiochem, Germany). 3T0T HabOp COAEPKHUT IKCTPAKIHOHHBIC OY-
(bepHBIE PACTBOPBI, IIPUTOTOBJICHHBIE C MCTIONB30BAHUEM COECMHEHHI BBICO-
KOM YKMCTOTHI, CMECh MHT'MOMTOPOB TPOTEa3, MPeOTBPAILAIOIINX pa3pyLIeHHe
6enkoB, 1 Hykeasy (Benzonase"), yCTpaHSIOIIYIO 3arps3HSAIONIIE HYKICHHO-
Bble KHCOTHL. OnHnM 13 ipenmyiects S-PEK siBnsercss Bo3MoXkHOCT M30H-
paTeNbHOrO M MSTKOTO, COXPAHSIONIET0 CTPYKTYPHYIO IIEJIOCTHOCTB, SKCTpa-
THPOBaHMs KOMITOHEHTOB CYOKJIETOUHBIX CTPYKTYpP CHEIUAIbHBIMH CMECSIMH
pearenToB. [l KieTok, BeIpamieHHBIX B cycrieHsud, S-PEK Haumnaercs c
MSITKOTO OC)XKICHHUSI M TPOMBIBAHUS KJIETOK. J{yisi 3aMOPOXKEHHBIX KJIETOK M
CErMEHTHPOBAHHBIX TKaHEW SKCTParnpOBaHUE HAUMHACTCSA C PECYCICHAMPO-
BaHUS B IIEPBOM dKCTparupyromieM oydepe. Takum o0pa3oM, ekl MPOTEOM
TMIPEBpAIAETCsT B CYONPOTEOMBbI MEHBIIEH CJIOXXHOCTH B OTHOILIEHHH CBOETO
cocraBa. [losranHoe npuMeHeHue Tpex OydepHBIX cMecel MO3BOMISET Moce-
JIOBaTENIbHO BBIEIUTH TPU (DpaKIy OEIKOB C PAaCTBOPUMOCTBHIO, M3MEHSIO-
LIEHCs 0T MAaKCUMAaJIbHOW K MUHUMAITBHOM.

IlepBoii cramuel mepes 3KCTparMpoOBaHUEM SIBJISETCSA IMEPEMEIMBAHUE
OydepoB mytem BeTpsixuBanus. [Ipolienypa HAUMHACTCS ¢ OCTOPOXKHOTO Yiia-
JICHWs! TIMTATENFHOM cpefibl, Oe3 HapyLIeHHs! KJIETOYHOrO MOHOCJOS. 3areM
KJIETKH OTMBIBAJIH, OCTOPOXKHO HaHOCSI HA MOHOCJION 2 MII X0JI0HOTO Oydep-
HOT'O pacTBOpa M aKKypaTHO BCTPSIXWBAsi KOJOY C KIIETOYHOH KYJIBTYpOH NpH
+4°C B TeyeHne 5 MUH. 3aTeM NPOMBIBOYHBIH Oy(ep NOTHOCTIO yAaIseTcs, a
OTMBIBaHHE TIOBTOPSIETCS JUIS YAAJICHHS 3arpsi3HSIOMNX KOMIIOHEHTOB THTa-
TenmbHON cpenbl. Janmee cMemmBamm 1 M oxnmakaeHHOTo JbIoM Extraction
Buffer I m 5 mxn Protease Inhibitor Cocktail ¢ HememIeHHBEIM H0OaBIIEHHEM

9TOM CMeCH B KOJIOY, HE HapyIas KIIETOYHOIO MOHOCIIOS, IBUTast KOJIOY 10 TeX
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TIOp, MOKa BCE KJIETKU HE OYILyT MOKPHITHI Oy(hepoM C HOCIIeyIOIHM HHKYOH-
POBaHHEM COZICP’KMMOTO B TedeHHe 10 MUH ITpy OCTOPOXKHOM BCTPSIXMBAHHH.

CymepHarasT (ppaxuus 1) 3aTeM nepeHOCHIN B IPOOHPKY € TOMOIIBIO
NHIIETKH, HE Hapyllas KIETOYHOro cios. Best KuIKoCcTh A0JDKHA OBbITh ya-
neHa, a ¢pakius 1 TOIDKHA OXJIaXIAThCA JIBIOM Ui MUHUMU3ALMH TI0TEPh
o0Opa3ua. 3aTteM cMelmBay 1 MiT OXJIXKICHHOTO SKCTpaKIMOHHOTO Oydepa 2
n 5 mxa Protease Inhibitor Cocktail 1 HeMeUIEHHO TTIEPEHOCHIIN CMECh B KOJI-
Oy, He Hapy1Ias MOHOCIOH. Bee kieTkn HakpbiBanm OydepHbIM pacTBOpOM H
nHKyOHnpoBamy B Tedenue 30 MuH nipu +4°C, cierka BCTpsIXUBasi.

Cynepnarant ((ppakuus 2) nepeHOCHIM B MPOOHPKY Al oOpasma c
WCIIOJIb30BAHUEM IHUIIETKH 0€3 HapyIIEHHs [ENOCTHOCTH KJIETOYHOTO CIIOSI.
Opakius 2 ¢ yJaIeHHOW M3 Hee HUAKOCTHIO XPaHHWTCS 3aTeM Ha JIbIY.
CwmemmBanu 500 MKIT OXJIaXIEHHOTO dKCTpakiroHuoro oydepa II1 ¢ 5 mxn
KOKTEe#JIs1 HHrHOuTOpa mpoteas u 1,5 M (> 375 U) 6ensonassl. Cpasy mo-
CIIE 3TOTO CMECh IIEPEHOCUIIH B KOJIOY, HE Hapyllas MOHOCJIOS U OCTOPOXK-
HO JBHTast KOJIOY, YTOOBI KJIETKN OBIIIM MOKPHITHI Oy(hepoM, 3aTeM HHKYOu-
pOBayM MX IPH OCTOPOKHOM BCTPSIXMBAHWU B TeueHHe 10 MUH npu TemIe-
patype 4°C, nocturast ONTUMAIbHON MPELUIUTALUH.

CynepHaranT (¢ppakuus 3) mepeHOCHIH B MPOOHPKY Ui oOpasma ¢
UCIIOJIb30BAHMEM ITUIMETKN 0€3 HapyIICHHS IIEIOCTHOCTH KIETOHHOT'O CJIOS 1
C TIOJIHBIM yJaJIeHHeM Bcel jKUIKOCTH. KOHEeUHbIH 3Taln — CMEeIMBaHUEe TIPH
KOMHAaTHO# Temmepatype 500 MKk skcTpakionHoro oydepa IV and 5 mkin
KOKTEIJISl MTHTMOUTOpa NpoTeas, IepeHOC CMECH B KOJIOY UIsl 3aBEpIICHHS
COIOOMITM3AIIMK OCTaTOYHOTO MaTepuala, epeHoC IKCTPaKTa B IPOOHUPKY
(ppakuus 4) u xpaHeHHE €€ Ha JbIY.

Ecnu sKcIiepuMeHT NpOBOIUTCS HE cpasy, a INPEeAroJiaracTcst AJH-
TeJIbHOE XpaHEeHUE, ATMKBOTHI (Hampumep, 100 MKIT) XpaHITCS TIPH TeMITe-

patype —20°C wiu 6oJee HU3KOM.
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Ha crexyromeii mocie sKkcTparnpoBaHusi CTaAuy padOTHl IPUMEHSET-
csi Habop peareHToB 2D Clean-Up Kit (Amersham Biosciences), 3aBep-
MIAIOMINN ¥ ONTUMHU3UPYIOMINH MTOTOTOBKY 00pa3IoB K JBYMEPHOMY I'€llb-
anexkTpodopesy. PearenTsl 310r0 Habopa KOIMYECTBEHHO OCaXIAroT Oel-
KM, OCTaBJIsIsl TOMEX000Pa3yoINe COSANHEHNS (AETEPTeHThI, COJIH, JIHITH-
Ibl, (DeHOJIBI, HYKJIIEMHOBBIE KUCIIOTBHI) B pacTBOpeHHOM coctosiuuu. Oca-
JIOK OT/ENseTCS IeHTPU(PYTrupoBaHNEM, OTMBIBAETCSI H PECYCIIEHANPYETCS
B JICHaTypHPYIOIIEM pacTBOPE JJISI OZTHOMEPHOTO M303JIEKTPUIECKOTo (o-
kycupoBanus (UDD).

[epBBIii 3Tam OYMCTKM BKITIOYAET IEPEHOC 00pasma B MPOOHPKY AJIsS
neHTpudyruposanus npu 8000 g. 3aTem ymansercs cymepHATaHT, HE Ha-
pylIasi 1eJOCTHOCTH OCajiKa, MOBTOPHO MPOBOJHUTCS LCHTPUPYTUPOBAHUE
B TEUEHHE | MUH U CHOBA yJAJIIOTCSA OCTATKHU CyllepHATaHTA.

Koneunast cragus — pecycreHInpOBaHUE KaXI0T0 0cajika (CrycTKa) B
BOAHOM pactBope miisi UO® nepBoro HampapieHus. O0beM peruapupyro-
IIETO pacTBOpa MOXET cocTaBiATh 1/20 4acTh 0T 00bEMa OPUTHHAIBHOTO
obpasma. [Ipobupka BcTpsixuBaercs B TeueHune 30 cekyHA, HHKyOupyercs
IIpM KOMHATHOM TEMIIepaType IO IMOJHOTO PACTBOPEHMS CTYCTKa W II€H-
Tpudyrupyetcs npu 8 000g B Teuerne 10 MUH A yoaneHUs HEpaCTBOPHU-
Moro Marepuana. CymnepHaTaHT MOXET IOJBEPraThCcs HENOCPEACTBEHHO
ND® unm nepeHOCUTHCS B APYTYI0 TPOOHPKY [uisi xpaHeHus npu —80°C

JUIS IOCTIENYIOIIUX aHAIN30B.
2.7. llocaenoBaTeJbHOCTD (AJITOPUTM) MPOTEOMHOI0 AHATH3A

Anroput™ 3¢ (eKTHBHOTO IPOTEOMHOTO aHANIHW3a TPeOyeT He TOIBKO
CTaHJAapTU3aLUM, HO U aBTOMATH3alMy OOJNBIIMHCTBA CBOMX cTaauil. XKe-
JIaTeNBHO TAKOKEe paspelleHue, MO3BOJIAIomee HACHTU(PHIIMPOBATh MAaKCH-

MaJIbHO BO3MOXKHOE KOJMYECTBO OejKoB. PasHbIe ATarbl aJropuTMa I0JnK-
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HBI OBITH COBMECTHMBI JIPYT C JPYTOM JJIsl UCKIIIOUYEHHS OIIHOOK oreparo-
POB 1 MPUAAHMS MPOIECCY XapaKTEPUCTUK BOCIPOU3BOIMMOCTH IPH BBI-
COKOM IPOM3BOAUTEINBHOCTH. TpeOyeTcst TakkKe ONpEeNeNHTh CTapTOBbIC
0a30Bble MapaMeTpbl OSJIKOB 10 Hadasa KyJIbTUBHPOBaHHS KIETOK, YTO TO-
3BOJIUT B JJAJIHEHIIEM PErMCTPUPOBATh MX IUHAMHKY (IETpajalyio WiH
moaudukanuio). Hamu npeanokeHa mnpouenypa onpeaeneHus T.H. pede-
peHCHOI1 (3TamoHHoM) Touku juis uccienosanus ['CK B Buae nonxyaBToma-
THU3UPOBAHHOTO AJITOPUTMA ITPOTEOMHOTO aHAIIN3A.

KimoueBoit MomenT nomydenns CD34" kineTok u3 o6pasia myHOBUH-
HOW KPOBH — BBIJIEJICHNE JOCTATOYHOTO KOJIMYECTBA KJIETOK, HEOOXOANMBIX
JUISL aHaNu3a, a 3T0O — MUHUMYM JBa MIJIIMOHA KieToK. Eciu obpaser co-
JIEPKUT OOJIbIlIEe KOJIMYECTBO KIIETOK, ero pa30aBisioT JO MUHUMAIILHOTO
3HAYEHMS COJEPKAHUSI KIETOK. MBI MOJUYEPKUBAEM BAXXHOCTh COXPaHEHHS
CTaH/IapTU3MPOBAHHOTO KOJIMYECTBa 00pasiia, 3arpy»aeMoro Ha IJIacTHHBI
qa 2@ B nepBoM Hampasnenuu 2D. KonndyectBo uMeHHO B /Ba MMII-
JIMOHA KJIETOK OBIJIO OMpEeNeNICHO METOIOM Npo0 M OmHMOOK M MPU3HAHO
ynosaerBopurensHbM Ut I'CK mo xputepuio pazaencHus 0€nKoB Ha refe
1 TOCTOBEPHOH MACHTH(UKAINU OSITKOBBIX MSATEH.

OnHUM W3 37IEMEHTOB HOBHU3HBI B M3Y4YE€HHH CTBOJIOBBIX KJIETOK SIBJISI-
eTcsl TpeJuiaraeMoe Hamu (pakiMOHMPOBaHUE 00pasia J0 MPOTEOMHOIO
aHanmuza. HaGop mist (pakuMOHMpOBaHMS TO3BOJISIET JIOCTHTHYTH Cpasy
HECKOJIBKO HeJIeH: JM3UPOBaTh KIETKH, NPOBECTH OYHCTKY U (ppaKkinOHU-
poBanue oOpasma. O0paser AeTUTCs Ha TpHU Qpakiuu (MM YEThIPE) C BO3-
pacraromeil TUIAPOPOOHOCTHIO (CHIDKAIOMIEHCST PacTBOPUMOCTHIO). JTO
o0ecrieunBaeT HaC TPEMA-UETHIPHMSI TIOPIHSIMU KJIETOYHOTO COAEPKHIMOTO
W TIO3BOJSIET Pa3feinTbh OCNKH C YIy4YIIEHHOW CTENEHBIO HAIEKHOCTH.
BwMmecTo renst ¢ COTHAMH OEITKOBBIX MATEH PE3yIbTATOM SBISIETCS pacipe-

JIeTICHNEe COTeH OENKOBBIX IISITEH Ha TpPeX-ueThIpex reisix. PaspemieHue
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OEJIKOBBIX ISTEH OOBIYHO JOCTHUTAETCS MCIOJIb30BaHWEM Trejel Oosbuiei
BEJIMYHMHBI, OHAKO C HUMH TpyAHee paboTaTh M OHU OOJee MOABEPIKEHBI
paspeiBy. Mcmonp3oBanue reneii mensinero ¢opmara (4-12% rpaguent-
ueiid [TAAT Criterion XT, Bio-Rad) oka3anoch onTHMaabHBIM IS yIy4-

IICHHOTO pa3/IelIeHus OEIKOB.

2.8. Pa3nesienue 0e1KO0B ¢ MOMOIIBIO TBYMEPHOTI0 relib-3jieKTpodopesa

[IpoBomnnu aHanmuTHYECKoe (PpaKIMOHUPOBAHKE MO IBYM HE3aBHCH-
MBIM JIpYT OT Apyra (GU3NKO-XUMHUYECKHM CBOIICTBAM MOJHIIENITHIHBIX IIe-
eH, OTpakaroNX 0COOEHHOCTH WX MEePBUYHON CTPYKTYphl: UOD obecre-
yuBaeT (pakuuoHupoBanue mo pl; snekTpodopes B mpucyrctBuu SDS
obecrieunBaeT pasJiesieHne Mo MOJICKYJISIpHBIM BecaM. Jliist mydreit paspe-
mIaronei CriocOOHOCTH HCIOJIB30BATMCH TPAJANEHTHBIC Tel, T.€. pasMep
IIOp MAaTpPUKCa CHIDKAJICS 110 HAINPaBJICHHUIO K HU3Y Tellsl IS 3a/epKaHus
0€eJIKOB MEHBILIETO pa3Mepa.

[TepBoe Hampasienue 2D mpuMeHsieTcs U pa3felieHus OSIKOB B CO-
OTBETCTBHH C X 3apsaoM. C 3TOH LeNbl0 HCIIONB3YIOTCA T.H. H303JEKTPH-
yeckue ctpurbl ¢ pH 3—11. [IpoTokos u3oanekTpudeckoro Gpoxkycupoa-
HUSI OCNTKOB OBIJ ONTUMH3UPOBAH A0 MATH MOCIEA0BATEIbHBIX CTaIUil:
1) 3arpy3ka Ha 3 yac npu 200 B, 2) nocreneHHoe yBeIHueHUE HATPSHKEHHS
1o 1000 B B Teuenue 6 wac, 3) yBenuuenue Hanpspkenus 10 8000 B Ha
3 vaca (pokycupoBanue), BeraepxkuBanue mpu 5090 B B Teuenue 6 gac, 5)
BblJIepkuBaHne B Tedyenne 5 muH npu 8000 B (dpunanshHoe doxycuposa-
Hue). 12—-15 KB/gac — onTUManbHO A DOCTIDKEHHS XOPOIIETO pasielie-
Hus B mepBoM HampasieHun aius ['CK. MakcumanbHOe HanpspDKEHHE IS
cranuit 3 u 5-8000 B, nns 06pa3rioB ¢ BEICOKOW MPOBOJUMOCTBIO M HU3-

KM conpoTuBiieHneM nocratouro 4000 B.
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Bropoe nampasnenue 2D mo3BoJsieT pa3fenuTh OCNKH, NUMEIOIINe
pasubrit Mmonexkynsapabiit Bec. [IAAT (Criterion XT, Bio-Rad) ¢ rpaguen-
ToM 4—-12% mo3BONSIET pa3neNnuTh ONKH ¢ MOJIEKYJISIPHBIM BecoM oT 10

1o 200 kDa.

2.9. OxpamuBaHue (IeTeKus) U BU3yajau3auus 0eJKOBbIX NATEH

Jnst okpammBaHus OEIIKOB HCIIONB30BAJICS KyMAacCH-IIOIOOHBIN Kpacu-
tems (Imperial™, ThermoFisher Scientific). OH gaBanm mydimme pe3yibTaThI
(4yBCTBHUTENBHOCT 6 HI OeNka, H30MPaTENbHOCTh), YeM Mpoure Hediryopec-
LIEHTHbIe KOMMEPYECK! IOCTYIHbIe KpacuTesnu. Kpacurens B3anMoaeicTBoBal
C resieM B TEUCHHE OJHOTO yaca. J{yisi MOBBIIICHUS KOHTPACTHOCTH Telb 3aTeM
obpabareBaym Bonoit MilliQ B Teuenne Houn. benkoBble msiTHa mpuoOpeTau
CBETJIO-IYPITypHBIH LIBET ¥ YETKOCTbh, CIIOCOOCTBYIOIIYIO ITOCIEIYIOMEMY BbI-
pe3anuio. Busyanuzanus OKpaleHHbIX rejieil MpoBoIiIach ¢ IOMOLIBIO TIPH-
6opa Dyversity (Syngene). Ota nporienypa 3anumana 1—2 mun. CkaHUpOBaH-
HBIE CHUMKH (M300pa’keHNs1) TIOABEPTaINCh aHATH3Y Il OOHapyKeHHs Oer-
KOBBIX IIATE€H, YTO IIO3BOJISUIO NMPOBOAUTH MX BBIPE3aHHE W MACHTH(HKALIIIO
6enkoB. [locne pasnesneHust AByMEpHBIM 3JIeKTpo(ope3oM M OKpallvBaHUs
Kymaccu R350 xycouku rens quamerpom 1-1,5 MM, cooTBeTcTBYtoMHE Oen-

KOBBIM IIsITHAM, BbIpE3aJIn.

2.10. AHaau3 n3o0pakenuii n naeHTU(PUKALUA OeTKOB

,21.]'[5[ JACTCKTUPOBAHUA 6eHKOBBIX IIATEH W KOMIIBIOTCPHOI'O0 aHaJin3a
n3o0paxkeHuil rcnosb3oBanack nporpamma 2D Evolution/SameSpots (Non-
linear Dynamics). KoMmnbroTepHbIii aHaIM3 NMPUMEHSJICS TaKKe JJIsl CpaB-
HEHHUS pa3HbIX rejied, MPEeACTaBIIOINX pa3Hble 00pa3ibl KJIETOYHOTO CO-
Jep>)KUMOTO B COYETaHWH CO CKaHepoM BbICOKOro paspemenust (UMAX

scanner) u/nin pubopa amst Buzyanusanuu Dyversity (Syngene).
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Jis uaeHTHUKAIMK MATEH UX BBIpE3ay (BPYYHYIO WM aBTOMATH-
yeckn ¢ momomipio Gelpix, Genetix) ¢ mociemyromen TPUIICHHU3ALINCH.
[omyuyennsie menTuasl aHam3upoBanuch Ha MALDI macc-criekTpomerpe
(MicroMass). nenTudukaimo 0CIKOB M0 «ICNTUAHOMY (DUHICPIPUHTY
OCYIIECTBIISUTA TIPH MTOMOIIX IporpamMMbl Mascot B 6a3ze manubsix NCBI ¢
Y4ETOM BO3MOYKHOTO OKHCIICHHSI METHOHWHOB KHCJIOPOJIOM BO3JyXa H MO-

Z[I/I(i)I/IKaIII/II/I IUCTCUHOB aKpHUJIaMUIOM.

2.11. AHaIu3 AByMEpHBIX reJieit

AHanm3 TeneBpIX n300paxeHnit Oenka (puc. 2.2) Mpou3BOAMIICS TIPU UC-
TOJIL30BaHUK ITporpaMMHOro obecreuenust SameSpots (Nonlinear Dynamics).
OTa mporpaMma TO3BOJIET OOHAPYKUTh KKIOC WHIWBUIYAIBHOC IISITHO,
MIPUCBOUTH €My HOMEP W KOIIMYESCTBEHHO OICHHUTHh B TEPMUHAX IIBETOBOW HH-
TeHcuBHOCTU. s uenedt kaptupoBaHus npoteoma ['CK konmmuecTBeHHas
OLICHKA WHTCHCHBHOCTH OKPAITMBAHUS (JAPYTHIMHU CIIOBAMH — OIICHKA KOJIHYe-
cTBa OenKa) He sBIsieTCs 00s3aTeIbHON. KomaecTBEeHHBIN aHAN3 OEITKOB T10-
Jie3eH [UIS pa3faeieHus TATEH U I OTpeNieNieHUs NPeeioB YyBCTBUTEIBHO-

CTH JUTSl Pa3HBIX OEJIKOBBIX KPACHTEIICH.

2.12. Boipe3anue 0eJKOBBIX NAATEH

Ota npouenypa Oblla aBTOMAaTH3UPOBAaHA M OCYIISCTBISIIACH C ITOMO-
mpio pobota Gelpix (Genetix). CuCOK MATEH [T BEIPE3aHUS CO3IACTCS Ha
CTaJMM aHalIM3a M300pakeHUH OenkoBbIX resell. Kaxxmoe BeIpe3aHHOE MAT-
HO MMeeT IaMeTp 2 MM U BBICOTY, COOTBETCTBYIOLIYIO ITyOHHE I'eIs.

Ilocne BbIpe3aHUs MATHO NEPEHOCUTCS Ha 96-S4eedHyl0 IJIACTUHY
(MnamKy) W MOKPBIBAaETCS HEOONBIIMM KOJIMYECTBOM BOJBI JUISL MPEIOT-
BpAIllCHUs BBICBIXaHMS IIepel TpUIICHHHU3almei. PoOOT BeimaeT pacreyar-

Ky, CBA3BIBAONIIYHO HOMEP IIATHA C HOMEPOM STYCHKH.
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Junst moBbimeHns 3¢ ¢GeKTUBHOCTH paboThl poOOTa COCTABISETCS CIIe-
[UATbHAs KOOpIUHATHAS KapTa, 00pa3yrolas B BUJC TPEYroJIbHUKA 00pas,
aHATM3UPYEMBI ¢ TIOMOIIBI0 KOMITBIOTEPHOM mporpaMmbl (puc. 2.2) ¢ 00-
pa3oM, MPOU3BOJAMMBIM BBIPE3AIOIIUM POOOTOM. DTO Jenaercs IS HC-
[OJIB30BAaHUS POOOTOM BBIOPAHHBIX KOOPIMHAT, COOTBETCTBYIOLIMX KaXK-

JIOMY UHJIMBHIYaJIbHOMY IISITHY.

Puc. 2.2. TpeyronbHble KOOPAWHATH! OENKOBBIX ISTEH — IITHA BBIPE3AOTCS
BHYTPH IUIOIIAIH TPEYroJIbHUKA. 3HAKOM X ITOMEUYEHbI BEIPE3aHHbIE TIATHA
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2.13. IlepeBapuBaHue 6ej1Ka TPUNICHHOM

be3 mepeBapuBaHUS TPUIICHHOM HEBO3MOXXHO IPUCBOCHUE OCJIKY
uaeHTrukanronHoro Homepa (id). B aToii CBsI3M HMCMONIB3yeTCS BBICOKO-
Ka4yecTBeHHBIN (epmeHT — TpuricuH (Promega), KOTOpBI pacTBOPSIOT B
Oydepe B COOTBETCTBHM C PEKOMEHAAIMeH mpou3BomuTes. [losramnas
Ipoleaypa MepeBapuBaHusl TPUIICHHOM I03BOJISIET AKCTPAarMpoBaTh Mak-
CHMaJIbHOE KOJIMYECTBO OeJika U3 BBIPE3aHHOTO CTOJIONKA Tellsl.

IIpormecc nmepeBapuBanus Oemka OBII aBTOMATH3HPOBAH C HCIIONB30-

BanueM poOora (GE healthcare). [Tanens ynpasnennst poboToM nokasaHa

Ha puc. 2.3.
Remove Liquid Digest
Skip: [ alePas.: |B - Skip:
wolume (i): [250 Enzyme |20
Tima | 380
n S
| Huold Walhe Pos [7_v
Wach 1 Wach 2 Wach 3
Skips [ Skipe [ skipe [ Add Buffer: |
Cyclas |1 Cycles: |1 Cycles: |1 Hald Hold
Voluma Qi [0 ™ Volunaquy [30 ™ Volume uy [p1 (™ S o
Time iy [10 —
Time (rminy; [20 Time (min): |2 Time (miny: [120
Yalve Poz. ] = Vale Pos: [z » Velve Fos: [7
Transfer: [
Batch Mode valve Position Assignment

‘ Mo Mame
1 [50% MeH, 50 ik Arkic (1]

Samples: Columns: Clear 2 |25 Py
[ 1 [0% ACM DT TRA)
Samplas: 4 [DTT Reduring

e Colurng: Clear
5 [Indoacetamide Alkylsting
‘ 3 |WUDmMAmblc(2)

Samplas: Columns: Claar 7 [Acetnitie (3)

‘ B [imer

Samples: ’_ Columns:’_ Clear

‘ -hH “H MH i

Puc. 2.3. [Tanens ynpasieHust poO0TOM HiepeBapuBaHus Oeka
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ABTOMaTH3MPOBAHHOE IIEpPEBapHUBaHUE OEIKOB BKIIIOYACT CIIETYIONIHNE
CTaINH:

1) Y nanenue ocTaTOYHOM BOABI U3 HCXOAHOTO 00pasia.

2) WNukyOanuio reneBoro cronduka B teuenne 20 MUH aMUHOOUKap-
0OHATOM-METaHOJIOM.

3) IIpombIBKa refieBOro CTONOMKa aMUHOOUKapOOHATOM.

4) O6Ge3BoxxuBanue croyonka B TeueHne 120 mua 60% pactBopom
alleTOHUTPHIIA.

5) Y nanenue ocTaTKOB *UJIKOCTU U BBICYIIMBaHUE B TeueHHe 10 MUH.

6) IlepeBapuBanne — mobasnenue 20 MK pepMeHTa U MHKYOAUs B

Teyenne 360 MuH.

2.14. Oco0eHHOCTH aHAIN3Aa KApAUONPENapaToB

Junst nmpoBenenust 2D anexTpodopesa npenaparoB u3 aoptsl 250 MKr
9KCTParupoBaHHOTO Oeika 00eccoNnBalIy IMyTeM (GHUIBTPOBAHMUS HA KOJIOH-
kax Spin-X (Costar). [lamee ncciexyemsiii 00pa3en OYHIIaId 1 0CaXIaIH
¢ ucnonpzoBanueM Habopa 2D-Clean-up (GE Healthcare) B coorBeTcTBIM
¢ MHCTpyKuMel npousBomutens. [locie obGecconmuBanus o0pasibl pecyc-
NCHIUPOBAIIK B peruapaTupyroiiem oydepe. s anekrpodopesa B meprom
HU3MEPEHUH K o0pasnam no0aBisuid TpuOyTHIhOoChrH B KadyecTBE BOCCTa-
HoButens 1 am¢poautsl (Bio-Rad), anextpodopes npoBoauiy B oimaxkpu-
JAMHUIHBIX CTpUNaX ¢ (UKCHPOBAaHHBIMU TpamgweHTamu pH 4-7 m 3-10
(Bio-Rad). M303mexTpohoKyCHpOBKY MpPOBOAWIN B TOPHU3OHTAJIHHOM Ha-
mpasnernn npu 20°C, kak ommcano Lazaro u coast. [55]. Bo Bpems u3zo-
3MEeKTPO(YOKYCHPOBKU 2 TIONOCKH (DMIBTPOBAIBHOW OyMard W HOJIHAKpH-
JIAMHUJIHBIC CTPHUIBI ObUTM TOMeEIIeHsl Mexnay snekrpomamu (Electrode

Wicks, Bio-Rad) s yaanenust cosieit, n30bITKa BOIBI K OCJIKOB C H303JICK-
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TPUUECKOM TOYKOM, HAXOMSIIEHCS BHE MOTpaHUYHBIX 3HaueHud pH mns
WCTIOJNIB3YIOMINXCS TIOJIMAKPHIIAMUHBIX CTPHUIIOB.

Ilo oxoHYaHMM WN303JIEKTPO(OKYCHPOBKH CTPHIIBI BBIACPKUBAIH B
SKBUIHOpUpYIOIIeM Oydhepe u MPOBOIMIH IEKTPOGOpPEe3 BO BTOPOM H3MeE-
peHnn. 3aTeM TelMH OKpalIMBalil cepeOpoM C HCIOIB30BaHHEM HaOOpOB
Ampholine PAGplate (Pharmacia Biotech, GE Healthcare) B cooTBeTcTBUH
C MHCTpYKIMEH npousBoautens. OKpalleHHbIe Teld CKaHupoBain Ha GS-
800 ckanepe-nencuromerpe (Bio-Rad) n anannsuposanm ¢ momMomisio mpo-
rpammHoro nakera PDQUEST 8.0 (Bio-Rad). [Inst unentudukanun Gen-
KOB COOTBETCTBYIOIIME IISITHA BBIPE3AIN U3 TeJIs, IIEpeBapuBaId Ha aBTO-
mate Ettan Digester (GE Healthcare) n mpoBoaumm orpeneneHne MeTo10M
MALDI-TOF/TOF u mouckoM COOTBETCTBHH B 0a3e maHHBIX. Bkpartie,
¢parmentsl rens BoccTanaBnmBamu 10 MM mutHOTpenTonoMm (Sigma Al-
drich) B 50 MM Oukap6onare ammonwst (Scharlau) u ankunuposanu 55 MM
nonoaneramugoM (Sigma Aldrich) in B 50 MM OukapOoHaTe aMMOHWUS.
@parmenTs! rens oTMbiBaId B B 50 MM OukapOonare ammonus, 50% me-
tanone (Scharlau) u aneronntpuine (Scharlau), u BeicymmuBane B Speedvac
(Thermo Fisher). MomuduuupoBanssii Modified ceunoit Tpumncun (Pro-
mega, CIIIA) nobapnsum k ¢parMeHTaMm refis B KOHSUHOW KOHIICHTPAINH
20 ar/mMkin B 20 MM OukapOOHAaTe aMMOHHS M IEPEBapHUBAIA B TCUCHUEC
Houu nipu 37°C. Hakonen, no6asnsiinu 60% BOJIHBIN pacTBOp alleTOHUTPH-
na ¢ 0,1% wmypaBbuHOW kucnorod (Sigma Aldrich) anst momHOM sKCTpak-
LIUM TIETITUJIOB.

[To oxoH4YaHWU TIepeBapUBaHMS AJMKBOTHI 0OPA3II0B CMEIIMBAIH C
AMMKBOTAMH MAaTPHKCA O-ITHAHO-4-THIPOKCHKOPUIHONW KUCIOTH (Sigma
Aldrich) B 50% amneronutpune ¢ 0,1% TpudTOpyKCycHOH KHCIOTOM.
CwMmech momemanu ToHKMM cinoeM Ha 123°81 mm Opti-TOF 384 Well

MALDI plate (Applied Biosystems) u BbICylIMBanu Nmpu KOMHATHOM

53



temreparype. Janasie MALDI-MS/MS noxy4anu aBTOMaTHYECKH MPH
Macc-crekTpomeTpun Ha aHammzatope 4800 Plus MALDITOF/TOF
Analyzer (Applied Biosystems). Macc-cuextpomerp MALDI
(MICROMASS) mo3BoJIsIeT OJHOBPEMEHHOE CUMTHIBAHHE IIAIIKH B aB-

TOMAaTU4YE€CKOM PEKUME.

2.15. Unentuduxanus 6eaxoB — MALDI Mass Spec

CriexTpsl noydany B pexkume otpakenus (reflection mode), ucmomns-
3yst mpuMepHO 150 Ja3epHBIX BBICTPENIOB IO BCEW IUIOMAANW MHUIIEHH (00-
pasua), ¥ aHAIM3UPOBAJIH, MCHONb3ys IPOrpaMmbl 1 0a3y maHHBIX Mascot.
[epeBapeHHsIii OeIOK HAHOCUTCS Ha IIACTHHY Macc-criekTpomeTpa MALDI
(MICROMASS). Ota miacTHHA UMEET TaKyo K¢ KOH(QUTypaIuio, Kak u 96-
srgeeeyHast IUIaIiKa JUIs IPSMOI MHTEPIOIISIIMY U onpeseseHus id.

TpuricuH nepeBapuBaeT O€JNKU 10 MecTy HosoxkeHust apruauHa (R) u
m3uHa (K), mosToMy BeposTHOCTH NpaBHIIbHOTO ompenenenus id Oenka 3a-
BHCHT OT HAIWYMS 3THX aMHHOKHCIIOT U CIIOCOOHOCTH (DEpMEHTa PacIio3Ha-
BaTh YKa3aHHbBIC MECTa.

Macc-cnekTpoMeTp paszessieT NMenTHaAbl Ha OCHOBE COOTHOLICHUS
Macca/3apsa (m/z), 3amuchiBaeT CIIEKTP A/ KaKI0ro odpasiia M UIIET ero
cooTBeTcTBHE 0aze maHHbIX (Human, SwissProt). BepositTHocTs 3TOTO CO-
OTBETCTBHSI 3aBUCHT OT ITPUCYTCTBUS/OTCYTCTBUS MENTH/IA B CHEKTPE U T.H.
TIePeKPHITUS (MIPUCYTCTBUSA ero B Oenke). MnenTndukanus 0enKkoB, TaKuM
00pa3oM, paccMaTpHBaeTCs KaK pe3ysbTaT KOMIIBIOTEPHOTO TOKCKa 1o Oa-
3aM JaHHBIX O CEKBCHHPOBAHHBIX IIOCIECIOBATEIBHOCTIX (HAmpHUMep,
NCBI) u pacyere mpoIreHTa COBIAACHHUS BBIABICHHBIX MAacC TPHIITHIECKUX
HENTHI0B C aMHHOKHCIIOTHOW IOCIIEA0BATEILHOCTBIO COOTBETCTBYIOIIETO

6enka (% mepeKphITHS).
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2.16. O0benuHeHne TAHHBIX, OTYYeHHBIX HA PAa3HbIX ITANAaX aHAIN3a

JJ1s KOHTPOIIS 32 XOIOM IIPOIEAYPHI aHAIIN3a UCTIONH30BANIACH CIICIH-
anpHas paboyas TeTpajib. B Hee BHOCHINCH Pe3yNbTHPYIOIINE JaHHbBIC Ka-
JKJIOW CTaJMU aHAIN3a, KOTOpPbIC 3aTeM 00bEINHSIIUCH JIJIsl TOJy4eHHs 3Ha-
YUMOTO MTOTa, B HaileM ciydae — id Oenka, COOTBETCTBYIOIIETO OEIKOBO-
My HsITHY Ha OenkoBoM rene (puc. 2.4). Homep nsiTHa MoXeT OBITh HUC-
MOJTL30BaH IS CBsI3M id ¢ IPYTMMU STalaMu MPOTEOMHOTO aHanmm3a. Ha
puc. 2.5 mpencTaBieH MpUMEp 3alUCH O BRIPE3aHUH OSIIKOBOTO IISATHA.

IIpencTaBneHHOE BHIIE COOOMCHUE TEHEPUPYETCS I KAXKOTO Tes
W TpeNCTaBIseT cOOOW Ba)XHYIO CBSI3b MEXIY TEJICBBIM CTOJOMKOM, Ha-
[paBJIsieMbIM B pOOOT TepeBapruBaHusi Oenka, 1 OEJIKOBBIM MSATHOM Ha Telie.
Kaxnpiit renb monydan coOCTBEHHOE HAaWMEHOBAaHHE, a IPHBEACHHBIN

MIpUMeEp COOTBETCTBYET 664 N3BJICUCHHBIM OEIKaM.

B oo
R, i

H oo oE  Ee e
B BTG CrETEEE

Puc. 2.4. benkoBelii refib — Kaa0e 0ENKOBOE MATHO Ha H300PaKCHUH Telis
HMeeT 3HayeHue id
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Source:
Destination:
Head:

1A2
1B2
1cC2
1D2
1E2
1F2
1G2
1H2

Plate: Pin:

Purge the Proteomics Head
Wash the head

664 Proteins selected for Exision

Well:
A01
BO1
co1
Do1
EO1
FO1
GOo1
HO1

GENETIX GEL HOLDER
DEST PLATE HOLDER (1X5),96 WELL V-BOTTOM PLATE (COSTAR 3363)
EXCISION HEAD

Spot:
73
79
97
110
116
118
126
132

X:
508
548
548
474
569
465
508
549

Vol:
444 26158975
443 3002437
448 7762663
461 94857
461 90722
463 157441
481 6080546
483 269293

Peak:
14539
10905

3870
352
410
466

3230

1361

Area:
9073
978
5575
471
450
581
4820
414

Puc. 2.5. Coobuienue (3amuch) O BhIPE3aHUH OCIIKOB — KaxJ10€ OCIIKOBOE

MATHO COOTBETCTBYET HOMEPY SUEHKU

2.17. Unentudukamnus 6e1KoB

Ha puc. 2.6 npexncrasieH npumep 3anucu (pacredyarku) uaeHTuu-

IUPOBAHHBIX OeJKOoB. ypOBeHB BEPOATHOCTHU IO3BOJISIET OLEHUTH OTHO-

CUTENbHYI0 HAalle)KHOCTh MOJy4YeHHOH uaeHTuuKanuu Oenka. Jlanee

0eJI0K MOXET aHAJHM3HPOBATHCSA C MOMOINBI 0a3bl JaHHBIX SwissProt,

KOTOpas IMO3BOJACT YTOYHUTH HC TOJIBKO €ro q)yHKHI/II/I, HO W KOMIIap-

TMCHTAJIU3AaIIUIO. B kxoHneunom CUCTC, KapTUPOBAHNUEC I'CHOMA obecrneun-

BacT HGO6XOI[I/IMyIO I/IH(l)OpMaLII/IIO JUIA ,I[aﬂbHeﬁHlHX CPaBHHUTCJIIbHBIX UC-

CIeJOBaHUH.
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View Position  Accession Entry Description Coverage (%) Score Probability (%)

ib-maldi- A,1 Cryptochre Q16526|CRY1_HUMAN  Homo sapiens Human 9.3857 9.381 77.18
ib-maldi- 4,2 Uncharactt Q8NB25| CFOB0_HUMAN protein Coorfé0 Home 86275  7.9431 1833
ib-maldi- A3 Calciumetr: POE194|AT2C1_HUMAN ATPase type 2C memby 52231 55734 172
ib-maldi- A4 Kinesineliki Q9Y496|KIF3A_HUMAN protein KIF3A Microtu 5.5556  8.3426 2733
ib-maldi- 4,5 Kinesineliki Q9Y496|KIF3A_HUMAN protein KIF3A Microtu 5.5556  8.5089 2.7
ib-maldi- 4,6 Alpha-(1,3/Q9Y231|FUT9_HUMAN EC241 Galactoside 2.507 5.353 137
ib-maldi- A,7 Cryptochre Q16526 |CRY1_HUMAN  Homo sapiens Human 93857 93841 7743
Ib-maldi- A28 Replicatior P35250|RFCZ_HUMAN  factor C subunit 2 Rep 76271 7.2823 9.56
ib-maldi- 4,9 Zinc P15622|ZN250_HUMAN finger protein 250 Zinc 48214  6.0517 276
ib-maldi- 4,10 DNA 092878 |RADS0_HUMAN repair protein RADSO | 95274  B.6315 36.48
ib-maldi- 4,11 Serine/thri O9H2KE| TAOK3_HUMAN kinase TAO3 EC2711 28953 7.4B46 1159
Ib-maldi- 4,12 D-2-hydroy Q8N465| D2HDH_HUMAN dehydrogenase mitocl 49204  7.1701 8.54

Puc. 2.6. Ilpumep npeHTHUKAIMU OEJIKOB — KXKIAOMY HOMEPY SUCHKH

COOTBETCTBYET OEJIOK M BEPOSITHOCTh €0 NPaBHIIbHOM UIEHTU(HKALIUH

Jns npenTuduKanuy OeIKOB B KapIUONpernaparax CHEKTPHI MOTJIO-
IICHUS 3aXBATBIBAIM B PEKHME IIOJIOKHTEIBHO 3apsHKEHHBIX HOHOB, HC-
nonb3ys 355-um Nd:YAG naszep ¢ gacroroit 200 'y, u nonyuanu ot 100
no 2000 uHAMBHIYATBHBIX CHEKTPOB. [ aHanmm3a (parMeHTOB HOHOB B
taugeme TOF/TOF, voHBI-penIecTBEHHUKNA YCKOPSUIUCH 10 8 KB u or-
Oupajuch B IOPTY BXOAa HOHOB. dparMeHThl, BO3HUKAIOLINE B PE3yJIbTaTe
CTOJIKHOBEHHSI MEX]y NpEIICCTBEHHUKaMH M BO3yXOM B KOJUIM3HOHHOU
Kamepe, ObUIH ycKopeHbI 1o 15 kB B cTouHMKe 2, M MX Macchl OBUTH IPO-
AHAJIM3MPOBAHBI TIOCIIE MTPOXOXKIAEHHS OTpakaTelsl HOHOB. JlaHHBIE O Mac-
cax OBUIH NMPOAHAIN3UPOBAHBI ABTOMATHYECKH C TIOMOIIBIO IPOTPAMMHOTO
makera 4000 Series Explorer Bepcun 3.5.3 (Applied Biosystems). BayT-
penssist kambpoBka MALDI-TOF mpoBoaniack ¢ HCIOIB30BaHAEM 2 HO-
HOB aBTONM3a TpHIcuHa (m/z=842,510 u m/z=2211.105, COOTBETCTBEHHO).
Kanuoposka MALDI-MS/MS npoBoauiack ¢ HCIOJB30BAHHEM HOHHBIX
cnektpoB ¢parmentoB Glul-pubpunonentuaa B (4800 MALDI/TOF-
TOF, Applied Biosystems). lannsie MALDI-MS u MS/MS 6butn 00be-
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JUHEHBI ¢ ToMoIneio mporpaMmMbel GPS Explorer Bepcuu 3.6, koTopas 1mo-
3BOJISIET MPOBOAWTH HEPE3CPBUPYIOMIMIA TOWCK B 0a3e JaHHBIX OEIKOB
NCBI (Bepcus 20080225) ¢ ucmonp3oBaHHeM IporpaMMbel Mascot Bepcuu
2.1 (Matrix science), IpH JONYCKe OIIMOKH OIpeNesIeHHs] MaCCOBOW JIOJH

70 50 ppm U 0ZHOTO NPOIYCKA pacIIeIIeHHs.
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3. [IOJIYYEHHBIE PE3YJIbTATHI

3.1 Bausinue NapaTHpeonIHOT0 FTOPMOHA HA 0CTE00J1aCThI

N3BecTHO, 9YTO KOMITOHEHTHI Tak Ha3biBaeMbIX «HUID» CK [108] ompe-
JEISAI0T MX (YHKIMOHAIBHOE COCTOSIHUE M, B YaCTHOCTH, MPEISITCTBYIOT
MOTEepPE BBICOKOTO MPOIH(EepaTHBHOrO MOTCHIMANA. YCTAHOBICHO, YTO
B2XXHBIM CTPYKTYPHBIM 3JI€MEHTOM HUII SBISIFOTCS OCTEOOIACTHI, KOJIYe-
CTBO M aKTHUBALIUIO KOTOPBIX MOXKHO PETYJIHMPOBATh C MOMOUIbIO MapaTH-
peongnaoro ropmoHa (IITT). Ocreobmactel crumynupyrores [ITT wm o-
KalTbHO OOpa3yromumMcs cBs3aHHBIM ¢ HuM Oenkom (PTHrP) wepes penen-
top (PPR) x HumMm [23, 24].

B psme skCcepuMEHTOB IMOKa3aHO, YTO MOCIC MHBEKIHUNA HEOOJIb-
mux konudectB IITI, comocTaBUMBIX C MCMOJAB3YEMBIMU JJISI JICYCHUS
OCTEOTOpO03a, UUCIIO caMblX paHHuX nonunoreHTHeIx ['CK yBennuuBaet-
csi B 2 pasa, a MBIIIM, BOCCTAHABIMBAIOIIMECS TOCIE JIETALHOTO 00Ty-
YeHUS TOJ| NEeHCTBHEM KOCTHOTO Mo3ra, obpadorannoro IITT, mydmre
BBDKUBAIOT [26].

OT1OT 3 deKT, BUAUMO, CBsI3aH C MOBHIIICHHEM 3Kcnpeccun Jagged
1 — nuranga, JOKAIN30BaHHOTO Ha TIOBEPXHOCTH OCTE00IaCTOB, KOTOPBIH
B3auMozeiicTByeT ¢ peuentopom Notch 1, KCHpeccHpOBaHHBIM Ha I10-
BepxHoctu ['CK [49, 102]. Takoe B3auMOJIEHCTBUE CTUMYIUPYET MPOTIHU-
¢eparuro I'CK.

B T0 e Bpemst MoJeKyJisipHble MexaHu3Mbl B3aumojenctBus [T u
0CTE00IACTOB OCTAIOTCS MAIIOM3YYCHHBIMHU, YTO HE TIO3BOJISIET B OJDKHOM
Mepe HHTEPIPETHPOBaTh BiusHIE mocienanx Ha ['CK.

B 51011 CBsI3M L1ENBIO NEPBOM YAaCTU HAILIETO MCCIIEAOBAHUS SBUIIOCH BbI-

sIBJIEHUE OEITKOB 0CTE00JIACTOB, U3MEHSIOIIUXCS TI0]] ICHCTBUEM TOPMOHA, SIB-
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JISTIOIETOCs], TI0 CYTH Jella, 3alTyCKalOIIM 3BEHOM B3aMMOJICHCTBUS MEXKIY
ocTeo0racTaMy Kak KOMITIOHEHTaMH HUIIH, ¥ Haxoasmimecs B Heil I'CK.

B skcmepuMeHTax HCIONB30BaHA KIETOYHAS JIMHHUSA OCTE00JIACcTIIO-
no0OHOI ocTeocapkoMbl M(G63 denoBeka B Ka4ecTBE MOJIEIH AJIsT HCCIEN0-
Bauus 3pdexron I1TT" (pparment uenoeueckoro I1TT ¢ amuHOKHCTIOTAMH
1-34). Knetku kynpruBupoBanmu B cpere Dulbecco"s Modified Eagle
(DMEM), conepxamieir 10% sMOprOHaNBEHYI0 OBIYBIO CBHIBOPOTKY, 1%
L-rmyramun, 1% aHTHOMOTHK-aHTUMHKOTHK U 1% 3aMCHUMBIX aMHHOKHC-
70T B 5% CO, uuky6atope npu temmeparype 37°C. Tpu 70%-oii KoHpI1y-
SHTHOCTH KJICTKH OBUIM MepeHeceHHl B «obemHeHHyo» cpexy 0,1% DBC
(dperanpHOI OBIUBEH CHIBOPOTKH) Ha 48 9acoB Il CHHXPOHU3AINH B (haze
G, nepexn no6asnernem 10 M ITTI uiH KOHTPOIBHOTO CONEBOTO PACTBO-
pa. FACS ucnons3oBancs ans noarsepxkaenns Gl cuaxpoHn3anuu oden-
HEHHBIX CBIBOPOTKOI1 kitleTok MG63.

Krnerku, 3aduxcupoBannsie 70% 3TaHONOM, ABaXKIbl MPOMBIBAIN
¢dochar-murpaTHEIM Oy(epHBIM pacTBOpPOM M pecycrneHaupoBaiud B 50
Mk 100 mxr/mi PHKa3er-A u 300 mxa 50 MKr/MIT IpONTUARYM-HOTUAA U
WHKYOHMpPOBAJIM TP KOMHATHOH TemriepaType B Tedenne 30 MuH.

Ob6mee kommaectBo kieTok (10 000 Ha mMOMymNANIO) aHATH3UPOBA-
nock ¢ nomoinbto FACSvCalibur nporounoro nuutomerpa (Becton Dick-
€nson) ¥ MapKephl KJIETOYHOTO KA MUCIIOIb30BAJIKNCh JJISl TIOCTPOCHUS
ructorpaMMm conepxkanugd JIHK ¢ momomipio KOMOBIOTEPHOTO MakKeTa
CellQuest Pro Software, 1mo3Bosisitoniero oneHUBaTh MPOIOPUUN KIIETOK
B G¢/G1, S 1 Go/M (azax KJIETOYHOTO ITUKIIA.

FACS-anamm3 ncnonp30Baics Takxke Uil ONpeAeTIeHAs, HHIYIUPYET
71 OoIee INIMTEIEHOE «TOJIOAAHNE» alloNTo3 B KOHTPOJBHBIX KIIETKaxX (depe3
32 yaca), u ctumyimpyet Ju obpadotka [ITT romomarormmx MG63 kireTkn

(Taroke yepes 32 gaca) K HOBOMY BCTYIUICHHUIO B KJIIETOYHBII UK.
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B cooTBeTcTBUM C MOMY4YEeHHBIMH pe3ynbTaTaMu, 48-4acoBoe roiaoaa-
HHUE OBUIO OCTATOYHBIM JUI cCHHXpOoHI3anuu MG63 kietok B ctanun Go/G
KJIETOYHOTO NUKJIA (prOmm3nTensHo 90% KIeTOK HaXOAHMIINCh B COCTOSHUH
¢da3bl Gy/G,). Kak nokazano ¢ nomonipto FACS, nononuutensHbie 32 yaca
CBIBOPOTOYHOTO T'OJIOJIAHUSI B KOHTPOJIBHOM MOMyIISIiuK, 00paboTaHHO#H co-
JIEBBIM PAaCTBOPOM, HE MHIYIIMPOBaIK anonTo3 B MG63 kieTkax, a KIeTKH,
obpaborannsle [ITI" B Teuenne 32 yacoB, He ObUTM CTHMYJIMPOBAHEI K T10-
BTOPHOMY BCTYIUICHHIO B KJIETOYHBIH IIUKJI U3 CTAIUU TTOKOSI.

Hpumepro 3x10° k1eTok GbUTH B3ATH uepes 4, 8, u 32 waca mocie
B3aumozencTBus ¢ IITT u u3 kouTpoas u xpanunucs npu —80°C.

Ha6op Clean-Up ucmons3oBaiics A yOaJeHHUs MIpUMEced mepen 3a-
rpy3koif Ha 2D B mepBom HampasieHud. KoHileHTpanus O6enka KOJIHYecT-
BEHHO ompezensuiack ¢ nomoinpio Habopa BCA. Jluzater (50 mkr Oemnka)
HAaHOCUJIUCH Ha oOe3BoxkeHHBbIe IPG-cTpumnbl ¢ momombio npudopa IPG-
phor II (GE- Healthcare).

PesynbraThl, XapakTepu3ylomue UICHTHPHUKALUIO OEIKOB U UX TOBE-
neHue Kak caeactsue B3anmonaeiictsus ¢ IITIT B Teuenne 4, 8 u 32 4acos,
TIpeacTaBiaeHsl B Tabm. 3.1. B COBOKyIMHOCTH ¢ JaHHBIMH MO OKPAIIMBAHHUIO
KIIETOK, OHU CBU/IETETIBCTBYIOT O CIIEYIOIEM.

ITTT" cTuMynupyeT BEDKUBAHHE HAXOAAIIUXCS B CTAAWH TTOKOS (JIMIIEH-
HBIX MUTaHUs) ocTeoOsacToB. VX oTMHpaHue, acCOIMMPOBaHHOE C (akTo-
poM TpaHckpunuuu 1, cHibkaercst B 4 pasa mocie oopadorku I1TT" o cpas-
HEHHUIO C KOHTPOJIEM.

Bcero unentudunnposaHo 15 GenkoB, KOJIMYECTBO KOTOPBIX Ipe-
TeprneBaeT u3MeHeHne npu aeiictuu [ITI Ha ocTeodmacTsl, mpuyeM Ka-
xnmoe ymHeHne BpeMeHu BiusHus [ITIT Ha ocTeoOnacTel MPUBOIUT K
00Hapy>XEHUIO HOBBIX OEIKOB, COJACPXKAHHE KOTOPBIX YBEINIMBACTCS

NI YMEHBIIACTCA 110 CPaBHEHHIO C KOHTPOJIEM.
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Ot JAaHHBIC AOIOJHAIOT PAaHCC OHy6J'II/IKOBaHHI)I€ CBCJCHHUA 110 HUC-

CJIEZIOBaHUIO MPOTEOMA OCTEOOIACTOB M3 KOCTHOTO MO3Ta MbImiei [4, 49].

Taéauna 3.1. VneHTudumpoBaHHele ¢ TOMOIIBI0 MPOTEOMHKH OENKH

0CT€06HaCTOB, KOJIMYCCTBO KOTOPBIX U3MCHACTCSA ITOCJIC B3aHMOHeﬁCTBHH

kierok ¢ [ITT B TeueHne pa3HbIX IEPUOAOB BPEMEHHU

IIponomxu-
TEIBHOCTD B3au-
MoIelicTBUs (Jac)

WnentudunupoBaHHbie
OenKu

N3menenne
KoJIMJecTBa Oellka

Ribosomal protein S6 kinase

3-KpaTHOE CHUKCHHE

Microtubule-associated pro-
tein tau

2-KpaTHOE YBEIHMUCHUE

4 Putative NFkB activating
. 4-KpaTHOE CHUKEHUE
protein
Endoplasmic-reticulum-
. 20-KpaTHOE CHIDKCHHE
lumenal protein 28
Ran-specific GTPase-
. . 9-KpaTHOE YBEIIMICHUE
activating protein
Fibroblast growth factor-20 | 5-kpaTtHO€ yBEmHUEHIE
8 Death receptor 5 4-KkpaTHOE CHU)KEHUE
Putative espin 3-KpaTHOE yBEJIHUCHHE
Novel protein (MGC26989) | 2- kpaTHOE yBeIYCHUE
Fibrinogen-like protein ex-
pressed in T lymphocytes 2- KpaTHOE CHIDKCHHE
(pT49)
Ras guanine nucleotide ex-
10-xpaTHOE CHIKECHUE
change factor 2
Death associated transcrip-
. 4- KpaTHOE CHIKEHHE
32 tion factor 1|

Microtubule-associated pro-
tein tau

34-xpaTHOE CHH)KEHUE

Hypothetical protein
FLJ43213

3- KpaTHOE CHI)KEHUE

Hypothetical protein
FLJ31897

5- KpaTHOE CHI)KEHHUE
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TakuMm 00pa3om, MPOIEMOHCTPUPOBAHO, YTO UCIIONB3yeMas METOINKA
MIPOTEOMHOTO aHajn3a ABIIEeTCs 3()(HEKTUBHBIM HHCTPYMEHTOM JUISI MOHU-
TOPWHTA U3MEHEHHH OeNKoB BakHeHIMX KieTok «Humm» ['CK B oTBeT Ha

TOPMOHAJIBHYI0 CTUMYJISILIMIO.

3.2 AHaJIM3 IPOTEOMA reMONOITHYECKUX CTBOJIOBBIX KJIETOK

3.2.1 Mononykneapnbvie Kiemku

Homymsauus MmoroHyKIeapHbIX Kietok (MHK) Opita BRImenena us ox-
HOro oOpasmna mynoBuHHOU KpoBu (IIK). Pasmenenme ero Ha aBe udacTh
mpuBelio K oOpasoBanmio 06pasnos (A u b) mo ogaomy mmmmmony MHK,
KOTOpBIE 3aTeM OBLIH ITOABEPTHYTHI IPOTEOMHOMY aHAJHM3Y KaK OIMCAHO B
paznene «Metonb». JIBe anukBoTHl A M b ObUIH HcClienoBaHbl Napajuielib-
HO, YTO MPUBEJIO K MMOJYYEHHIO B3aMMOCBSI3aHHBIX POTEOMHBIX MPOQHIIeH
nonynsauuu MHK.

Pa3nenenue B rene Bcex YeThIpex (paKIiid, MOTyYEHHBIX MTOCIIE JIM3UCa
BHemrHel MemOpanst MHK (cum. pazgen «Metoms») — A u b B BoitHOIT To-

BTOPHOCTH — TI0OKa3aHO Ha H300pakeHMsIX Tenei Himke (puc. 3.1-3.4).

Puc. 3.1. [Ipoteomubie mpoduin MpH pasiaeieHUH B refiie mepBoi Gpaxiuu

MHK u3 01HO#1 anuKBOTH B ABOIHOM MOBTOpHOCTH (A 1 B).
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Puc. 3.2. [Iporeomuble TpodIIN IIPH pa3/ieIeHUN B Tefe BTOPOH (pakiuu

MHK u3 07HOI1 anMKBOTHI B ABOMHOM MOBTOpHOCTH (A 1 B).

Puc. 3.3. [IpoTeomHbIe npoduiIH pU pa3jieieH!y B rejie TpeThei hpakiu

MHK u3 07HO#1 anMKBOTHI B ABOHHOM MOBTOpHOCTH (A 1 B).

Puc. 3.4. [Iporeomuble mpoduian Npu pa3AeieHHH B Telie YeTBEPTOH

¢pakm MHK 13 oHO# anuKBOTE B IBOWHOHN MMOBTOPHOCTH (A 1 B).
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[IpencraBneHHbIe BhIIIE M300paKEHUSI XapaKTEPU3YIOT MPOTEOMHBIH
mpoGWIb TMOMYIAUN MOHOHYKIICAPHBIX TEMOITOITHICCKHAX CTBOJIOBBIX
kietok (MHK). Tot ¢akr, 9yTo KiIeTKH OBUTH BBIAETICHBI U3 OZHOTO 00pas3-
12, 03HAYAET, YTO TOIYJISIHS KIETOK COOTBETCTBYET OJJHOMY WHIWBHIYY-
My (noHopy). Paznenenne oOpasma Ha JBE 9aCTH IMO3BOJIMIO OTYYHUTH JBE
nopiun 1o 10° KIeToK IS MPOTEOMHBIX HCCTIE[OBAHHIA.

[Ipu 3TOM mpecienoBanuchy IBe IEIH: 1) ONpeneNuTh MPOTEOMHBIH
npoduns MHK; 2) ycTaHOBHTE BO3MOXKHYIO BapHaOeIbHOCTh JaHHBIX IO
JIBYM TIpo0am.

N3o06pakeHus renell OTpa)karoT CXOJICTBO MOMYYCHHBIX IPOTEOMHBIX
npo¢uieii ¥ yKa3pIBaloT Ha TO, YTO AJMKBOTHI, HCCIEAyEMbIE MTapalIeTbHO
W OJIHOBPEMEHHO, MPUBOJAT K MOJYUYEHHIO NMPAKTUYECKH OJMHAKOBBIX pe-
3yJIBTATOB.

Junst yriryOneHHO# OLleHKH paziuduii MEeXIy OJWHAKOBBIMH 0Opasia-
MU, HCCIIEAYEMBIMHU TapajulelIbHO, N300pakeHNsl ObUIN IOJBEPTHYTHI J0-
MIOJIHUTENIbHOMY aHAIN3y C TOMOIIBIO CIEIMAIBFHOTO IaKeTa HporpamM
Phoretix Evolution (Nonlinear Dynamics) u co3ganuns 0600meHHOTro (MOH-
TaXXHOTO) N300paKeHUST — OCITIKOBOW KapThI.

Oto OBUIO cAeTaHO A WACHTU(PHUKANNN W3MEHEHHH, BO3HUKAFOIINX
TOJIBKO BCJIEJICTBUE DKCIIEPUMEHTAJBHBIX YCIOBHH, M JJIs ONpPEACICHHS
O)KMJ]aeMOW BapWaluy JaHHBIX, HE 3aBUCAIICH OT PEryjIHpyIOIIEro BiuUs-
HUS OKpyxeHus Ha Oenkun MHK. ®pakiuonupys o0pasibl B YeThIpe pas-
HbIE (PpaKIMK, MOKHO OBLIO U3YyYHTh KXKAYIO (ppakuuio Oosee TIATEIBHO
1 OIpeneNuTh C OOoNblIel YBEpEHHOCTHIO BEPOSTHOCTh OLIMOKH JJISI HC-
XOJHOTO 00pasiia B LIEJIOM.

ITocTpoeHne MOHTaXKHOTO M300paXCHUS OCYIIECTBISLIOCH B BHJE He-
CKOJIBKMX TIOCJIEAOBaTeNbHBIX 3TanoB. CHayasa BBHIONHSIICS MIPOTPaMM-

HBIA aHaM3 M300paKEeHUH C IeNbI0 aBTOMATHYECKOTO BBISIBJICHUS OKpa-
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LIEHHBIX MSATEH M YCTaHOBJEHHs WX odepraHui. OKpalleHHas IUIONanb
Ka)KIOro IsTHA yCTaHABJIMBAJIACH IIPOrPaMMOH 110 pe3ylibTaTaM OIpenese-
HUS Pa3INuiid MEXIY «TEMHBIMI H «CBETIBIMI ITHKCEISMH.

ITockonbKy ISiTHA UMEIOT Pa3HYIO CTENEHb OKPAaCKUM M MOTYT CIIH-
BaTbcs ¢ (POHOM, B MpOrpaMMe 3aJaroTCsl TP CIICLHMANBHBIX IapaMeTpa
JUTSL BBISIBIICHHS OCJIKOBBIX (ppakimii (nsiTeH, «spots»). OQuH U3 HUX — Ma-
pamerp «CrnaxuBanue» («Smooth») ¢ momormpo anroputma anpdysHo-
rO CIIIAXHMBAHUS oOecreunBacT HICHTU(HUKAINIO HanOojee CHIBHO BbI-
PaKEHHBIX ISITEH, a TAK)KE YETKOCTh OIpeJiesieH st Kpas nsTHa. s Toro,
4TOOBI OTIEUTH CIa00 OKpPalICHHBIE IATHA OT (h)OHA U IIyMa, U3MEHSIETCS
mapametp «Brigenenue» («Saliency»). Tpetuii mapamerp « MUHUMATbHAS
wiomaae» («Min Area») 3amacT MHUHUMAJIbHYIO ILIOMIAAb MATHA W BCE
ITHA, 00afaloIye IUIOMAbI0 HIDKE STOTO 3HA4eHHs, He OyIyT BBIAB-
JICHBI.

Hanee Ha BTOpoM 3Tane oOpabOTKU M300paKeHUH OCYIIECTBIAETCS
cOOp CBENCHMH O MATHAX W IMOCTPOSHHE TPEXMEPHBIX MOAEIeH Ha MX OC-
HOBE. AHaJM3 MATEH UAET IO TPEM OCHOBHBIM MapameTpaM: «HHTCHCHB-
HOCTBY», «IUTOLIab» H «00beM IMATHaY. «IHTEHCHBHOCTB» — ITOKa3bIBAET
CTENEHb OKPALIMBAHMUS IIATHA 110 CPABHEHHIO ¢ (POHOM; TIPH ITOM Oepercs
3Ha4YeHHWEe HauOoJiee CUIIBHO OKpPAILICHHBIX IHMKCEJIed caMoro IsTHA U
Haubosiee CcBETJION oOsacTu Onmkaiiiiero ()oHa, OKPYKAaIOIIEro MATHO.
«Hnomam) IIATHA» — }IaHHBIﬁ napaMeTp BBICUUTBIBACT MO CPCAHEMY 3HaA-
YEHNI0 UHTEHCUBHOCTHU OKpammBaHus. «O0beM MATHA» — BBIYUCIISIETCS U3
ToKa3aTesst IUIOMaab MATHA, PACCYUTHIBAEMOTO CTPOTO IO JIMHUHM 00BOJI-
KH IIATHA.

HToroBeie TpeXMEpHBIE MOJIENN MPEACTABISIIOT COO0H HAOOPHI MTUKOB;
IIPH 3TOM, 4eM OOoJbllle MHTEHCUBHOCTb, TEM BBIIIE IHK, U TeM OOJbIle

KOHIICHTPAIUs Oelika B TaHHOW (paKIinu.
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BaxubeimM nocronncTBoM nporpammel Phoretix Evolution siBisiercst To,
YTO OHA MO3BOJIIET MPOBOAUTH CPABHUTEIBHBIN aHAIN3 HECKOJNBKUX H30-
Opakenuii nBymMepHBIX 3nekrpodoperpamm (3). [lpu pemennn mono6-
HBIX 33[a4 OOIlue TIsITHA, XapaKkTepHbie s 2-X 1 Oonee /1D, BbaENsAOTCS
ogHMM IBeTOM. Jlamee Ansl HMX MOKHO 3a7aTh CpenHeapu(hMETHUECKHE
XapaKTCPUCTHUKH, a TaAKKE pacCUUTaATh BapI/Ia6eJ'II)HOCTb O9THUX IIATCH U I10-
JIYYUTh WHBIE JaHHbIe. EciM mpu aHanm3e cpaBHMBaeMbIX H300pakKeHWit
BBISIBIISIFOTCS TIATHA, IPUCYTCTBYIOIINE HA OJJHOM H300paKEHHH U OTCYTCT-
BYIOIIME Ha JPYroM, MO0 OTJIMYAIOIINECs] KOJMYECTBEHHO M KaueCTBEHHO
B 3HAYMTEIHHOW CTENEHH, TO OHM BBIICISIIOTCSA APYTUM HBETOM. Takum
00pa3oM, TMOSIBIISAETCS OYE€Hb YAOOHBIN HHCTPYMEHT JIaKe IS BU3yaIbHOTO
aHanmu3a /[, 0coOeHHO MpH OOJIBIIOM KOJMYECTBE TeNIeH.

B mporecce Takoro aHanu3a BceM OOHApY)KEHHBIM IIATHAM aBTOMa-
TUYCCKU NPHUCBAUBACTCA yHPIKaHbHBIﬁ HOMEP, a TaKKC paCCUYUTBIBAIOTCSA
BEJIMYMHBI HHTEHCHBHOCTH IUIOIIAAH, 00beMa M UX IPOLEHTHBIX COOTHO-
meHuii. Bece aTH XapakrepucTHKH 0TOOpa)karoTcsi B BHAE OTYETa, KOTO-
PBIi 3aTEM MOKHO SKCIIOPTHUPOBATH B Pa3IUdHbIE IpHtokeHus. [Tockob-
Ky HccienoBaresieil 00bI9HO MHTEpecyeT 00beM IISITHA, KOTOPHIH BBIYHMC-
JII€TCA CTPOTO 110 JIMHUHM OOBOJIKH IISITHA, COOTBETCTBYIOIIUE TaHHBIE IS
CPaBHEHHUS MATECH MOTYT OBITh MOJYYCHBI U3 KOJOHKH «Volumey. Jlis To-
ro, YTOObI TOYHO OIPENENUTh COOTBETCTBHE XapaKTEPUCTHK B KOMIIBbIO-
TEPHOM OTYETEe OIpECICHHOMY MATHY Ha KapTe, B MPOrpamMMe 3amycka-
eTcs (QyHKIUsI OTOOpakKeHUs] HOMEpa IIsITHA Ha CaMOM KapTe, a 3aTeM OH
cpaBHHUBaeTcsi ¢ HoMepoM («SpotlD») B oTyere.

Jnist ynmydqnieHusl TOYHOCTH CPaBHEHHS TeNIeH B MPOrpaMMe MMeeTCs
(YHKIMST BBICTABICHHS OIOPHBIX TOYEK, Onaromaps KOTOPOW B KaXKIOM
refie MOKHO BBICTaBHUTH OMOPHBIE (pedepeHCHBIE) TOYKH Ha MATHAX, KOTO-

pble TPUCYTCTBYIOT Ha o0eux anekrpodoperpammax. OMOpHbIE TOYKH
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BKJIIOYAIOTCSl B aHAJIM3 M TOYHOCTh Bo3pactaeT. KOHEYHBIM pe3yibraTom
SIBIISIETCS] TPEXMEPHAsI MOJIETIb TIATHA, TIPECTaBICHHAS B BUAE ITUKa, KOTO-
peiit oToOpaxaet popMy B 0OBEM IIATHA.

Paboras ¢ xosiekiueil AByMEpHBIX 3JeKTpooperpaMm, MOXKHO OITH-
CaHHBIM CIOCOOOM TOCTPOUTH 00OOIIEHHOE, CTaHAAPTU3UPOBAHHOE MOH-
Ta)kKHOE M300paKEeHHE — COOTBETCTBYIOIIYIO OCIKOBYIO KapTy.

Kak crnemyer n3 nomy4deHHBIX pe3ynbTaToB (puc. 3.1-3.4), Bocnpons-
BOJMMOCTb PE3yJbTaTOB HAaXOMUTCS Ha BBHICOKOM YPOBHE M Pa3IHuus
TpyJIHO OOHapyXuTh 0€3 MCIOJIB30BaHHUS KOMITBIOTEPHOTo aHanmuza. [Ipo-
rpammHoe obecriedenne Phoretix (Nonlinear Dynamics) yBennauBaeT crio-
COOHOCTh W3y4YeHHs H300paxkeHWi reneil. Kaknplii remp momBepraercs
CKaHHPOBAHUIO C MOJy4YeHHEM 16-OMT M300pakeHuil, yTO OOECIeUHBacT
HaJIMYUE JCTAIN3UPOBAHHOW HMH(OpMamUKM O KaXJOM OEIKOBOM IISTHE.
AHanu3upys ee, KOMIIBIOTEp BBIAEISIET OENKOBBIE ISITHA KaXKAOTO Tellsl U
(dhopMupyet o0IIyI0 KApTHHY MPOTEOMA.

Habop GenkoBbIx msiteH GopMupyeT T.H. OenKoBbId mpoduits. Kaxprii
WMHIVBUyaJbHBIN 00pasell B HallleM CITydae JaeT HECKOJIBKO OTIMYHBIA Ha-
60p, onpenensieMblii KIICTOYHBIMA OCOOCHHOCTSIMU H3y9aeMoro oopasia.

Crenyromas COBOKYITHOCTB pe3ynbTaToB (puc. 3.5-3.10) mpeacrasisieT
€000l He 4TO MHOE, KaK MJUTFOCTPAIMIO METOANYECKOTO TTOIX0/1a, TPUTOHO-
TO B NEPCIEKTUBE JUISl CPaBHEHHsS JIBYX HAOOpOB OHOJIOTMYECKH OTIIMYAIO-
HIAXCs1 00pasIoB.

Ha puc. 3.5-3.6 npexacraBieHsl pe3yabTaThl aHAU3a JBYX MEPBBIX
¢pakuuii 1Byx anmkBoT. HecMoTpst Ha TO, 4TO ABa 00pas3la MPOMCXOMIST
W3 OJHON W TOW e MPOOBI ITyIIOBUHHOW KPOBH, BA PE3YIBTUPYIOIINX
n300pakeHns OOHAPYKUBAIOT oIpenesieHHble oTmansd. OHU ObuUTH TOJI-
BEPTHYTHl KOMIIBIOTEPHOMY aHAJHN3y, a OEIKOBBIC MPOIIIN KaXI0TO 00-

pasua (A u b) cpaBHUBaIMCh METOJOM HAJIOKEHUS JIPYT Ha ApyTa.
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Hanosxenue n3obpaxkennii A u b
JUTSL TIepBoit (ppakiun

]_IBCTOBBIC OTIINYHA IPA CPABHEHUU OJUHAKOBBIX IISITCH

4-kpaTHoOe yBelu-
YyeHue o0beMa
ISATCH
Puc. 3.5. TlepBas dpaxiust MHK — yriy0OneHHOe H3ydeHHEe MPOTEOMHOTO
mpo¢wsa momyrsinud MHK. JIBa oOpasma mo 10° kreTox HCCIIEAYIOTCS T1a-
paUIeIbHO M aHAIM3UPYIOTCS ¢ momoipio Phoretix software (Nonliner
Dynamics).

69



PesysnbrHpytomiee n300pakeHue JTaeT NPECTaBlIeHUE O 30HAaX pasiiu-
YW ¥ OJHOBPEMEHHO 30HAX MTOJTHOTO COBIIAJCHUS (3CICHBIH IBET HAJ PO30-
BbIM, oOpasery A Hax b). PasHele msTHa OOBEOEHBI W COIOCTABICHBI IS
JIBYX aMKBOT. B 3TOM cityuae oOpaserr A MCIosbp30BaH Kak pedepeHCHbIH
(3TanmoHHBIN). DTaJOH OmpeneNeH MpPOorpaMMON Kak Tellb, MMEIOMNN Hau-
Ooulblliee KOJIMYECTBO OENKOBBIX IsiTeH. HecoBmanaromye msiTHa 0OBeICHBI
Cepoli JIMHKEH, a TaM, TJIe MATHA 00BE/ICHBI IIBETA MOPCKOM BOJIHBI JIMHUEH —
HAOJFOIAaeTCs COBMAICHUE TSt 000X 00Pa3IoB.

[IaTHa, OOBEICHHBIC CHHUM, SIBISIOTCS ISITHAME 00pasna A, KOTOPEIS
B JBa pa3a Ooiblne B 00beMe, YeM COOTBETCTBYIOIINE IATHA B oOpasme b.
[IsTHA, 0OBEICHHBIC KPAaCHBIM, B /IBa pa3a MEHBIIE TI0 00heMy B oOpasiie A
10 CPaBHEHHUIO C COOTBETCTBYIOLIMMH NsTHaMH obOpaszua b. AGcomoTHOE
YHCIIO TATEH (MIPEBBIICHHUS WM HEJOCTada) HE MMeeT OONBIIOro 3Have-
HUSI, OJJHAKO UHTEpeceH (akTop, crocodcTByromuii sTomy. Kak 6bu10 on-
pelesieHo B aHAINTHYECKOM dKcnepuMeHTe (puc. 3.5), 1ro0oe JBYyKpaTHOE
MIPCBEIIICHUC BEIUYMHBI IATHA SBIACTCS 3HAYAMBIM. (DaKTHUYECKH, 3TO
KpUTEPHIA, UCTIONB3yEeMbI TSI OOHAPYKEHUS TIPEEIOB 3HAYNMOCTH (00-
Jiee MOAPOOHO OOCYXKIEHO HibKe). BenwmumHa msATHA, IO CYTH, OTpakaeT
o0111ee KOJIMYECTBO MPUCYTCTBYIOMIETO OemKa.

[Mpu ananuze MHK u3 onHoro obpasiia myrnoBHHHON KPOBU MbI TO-
MBITAJINCH YCTAHOBHUTH TOPOT 3HAYMMOCTH (JJOCTOBEPHOCTH PasziH4Hil) U
ONPCACIIUTE PACXOXKACHUA, BBI3BAHHBIC HCKIIOYUTCIBHO XOJ0M JOKCIICPpU-
MeHTa. Paznenenue, a 3aTeM HccienoBaHUe STHX 00pasloB 110 OTIENIBHO-
CTH JaeT BO3MOXXHOCTh YCTAaHOBHUTH TOYKY OTCUETa IJIA OYIYIIMX dKCIIe-
PUMEHTOB ¢ OMOIOTHYECKH Pa3InIHBIMA 00pa3mamMu. [loporoBoe 3HaueHHE
WIA T.H. IpeAeNl 3HAYNMOCTH OTIPENIETIeH KaK BEPXHUHA W HIDKHUNA JTUMHT

3HAYMMOCTH M3MEHEHHMS BEJIUYMHBI OCJIKOBOTIO IATHA.
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HBGTOBLIC OTJINYHUA IIPHU CPABHECHUU OJUHAKOBBIX IISITCH
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7-KpaTHOE yBeJuye-
HHe 00beMa IATCH

Puc. 3.6. Bropas ¢pakmus MOHOHYKIICApPOB — YIIYOIIEHHOE U3ydYeHHE TIPO-
TEOMHBIX MPOQHIIEH.
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3HaYMMBble U3MEHEHUS — T€, KOTOPHIE MOSBISIIOTCS B pe3ysbTare Kak
pe3ynbTaT OMOIOTHYECKHX SIBICHHUH, 8 HE HKCIIEPUMEHTAIBHBIX MPOLEAYP.
B cBoro ouepens, MOporoBoe 3HaUCHUE ONpenersieTcs Kak KpaTHOCTh yBe-
JMYEHHUS WA YMEHBIIEHHUS BEJUYMHBI IISTHA, OTPAKAIOLIEro 00beM HaH-
HOTrO Oernka.

Ji1s onpeneneHus mpeaenoB 3HAYMMOCTH, BEPXHUN U HIKHUH Ipe-
nenbl s o0pa3noB A u b u3 onHOW MpoOBI MyNOBUHHON KPOBU OBLIH
yctanoBiensl (puc. 3.7-3.10). Ananu3 1-x ¢paxiuii BEISIBIII, YTO BEpX-
HUU TpeJieN YBeNWYeHHs OCNKOBOro MsATHa OT oOpasma A k obpasny b
sBaisiercst 1 1-kpaTabM (puc. 3.7). Huwkuuii npenen yMeHbIIEHUs! OEIKOBO-
TO MATHA sBisieTcs: 4-KpaTHBIM (puc. 3.8).

Jliss MmeMOpaHHOHM (pakivy BEepXHHUH Tpejel yBeluueHus odpasua b
0 CpaBHEHHIO C A sBisietrcs 7-KpatHbIM (puc. 3.9). Huwxunit npenen (s

MeMOpaHHBIX (paKiuii) CHIKEHHS] BEJINYHHBI [ATHA SBISETCS 4-KPaTHBIM
(puc. 3.10).

Puc. 3.7. IlepBast ppakuusi MOHOHYKJIEAPOB — BEPXHHI Npeies 3HAaYuMO-

cTH 1IpH 11-KpaTHOM yBenMYEeHHHU pa3Mepa ISTHA.
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Puc. 3.8. IlepBas ¢pakuust MHK — HuwxHMIA npeaen 3HAYMMOCTH 1pH 4-

KpaTHOM YMCHBIICHUU pa3Mepa IsiTHa

"

Puc. 3.9. Bropas ¢paxuns MHK — Bepxuuit npenen 3Haunmoctu npu 11-

KpaTHOM YBEJIMYEHNU pa3Mepa MATHA
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Puc. 3.10. Bropas ¢paxuus MHK — HmkHUIA npenen 3HAYUMOCTH TpH 4-

KpaTHOM YMCEHBIICHUU pa3Mepa IsiTHa

Takum 06p3.30M, MBI 110J1araeM, 4To Ijist ,Z[aJ'ILHCﬁIHPIX AHaJIM30B ITOPO-
TOBbBI€ BEJIMYUHBI IIPEACTIOB 3HAYUMOCTH IJIsA OEIIKOBBIX H3MeHeHHﬁ, (bl/IK-
CHUPYEMBIX IO BCJIWYUHEC II5ITHA, CJICAYCT YCTAHABJINBATH aHAJIOT'MYHBIM 00-

pasom.
+
3.2.2 onynayus CD34" zemonodmuueckux cmeono6vix KiemokK

TepBbie mombITKE oxapakTepu3osath CD34'TCK ¢ ncmosnb3oBanneM
METOJOB MPOTEOMHUKH OBUTM OTPaHHYEHBl HU3KUM COJCp)KaHHEeM Oellka
(10° xsetok). IonmydyeHHble PE3y/IbTAThl MILTIOCTPUPYIOTCS HIKE (pHC.
3.11).

Brienerne CD34 TCK u3 o6pasna IymoBHHHOM KPOBH — CIOXKHAS
nponeaypa. Beixox 9acTo sBIsieTCS HU3KUM M JJa€T HEIOCTaTOYHOE KOJIH-

YECTBO KJIETOK. DTO MaJIOe KOJIMYECTBO KIETOK TIPUBOAUT K HHU3KOH YyBCT-
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BUTEIILHOCTH NPOTEOMHOTO aHanu3a. [IpoBezeHHbIE Ha KIIETKax ocreocap-
KOMBI 3KCIIEPIMEHTHI ITOKa3aJIH, YTO BEPXHHUE MPECIBl YyBCTBUTEILHOCTH
JOCTHTAIOTCS TIPH aHamm3e oOpasua, comepxkamero 3x10° kmerox. Jais-
Hewmme ucciegoBanus Ha MHK ycraHoBuIM, 4T0 KOJIMYECTBO 1x10° kre-
TOK SBJISIFOTCSL MICAIbHBIM HAaOOpOM [ AMHAMUYECKOTO IPOMEXKYTKa.
DT 06CTOATENHCTBA OBUTH yUTeHBI TIpH HccaenoBanun CD34 " kieTok.

Tem He MeHee, onydeHHble 2 Tens a1 CD34 " k1eTok yKka3bBaloT Ha
T0, uTO KonmuecTo 1x10° kiieTok sBIsercs HenocTarounbM. JlBa 06pasia
(A u b), BeIENCHHBIE U3 IBYX Pa3HBIX NPOO MYNOBUHHOM KPOBH, OBLIH
npoanammsupoBassl (puc. 3.11). O6pazen A comepxan 1x10° CD34" kie-
TOK, a obpazerr B — 1,4X106 CD34" kieTox. [Ipencrapnsercs, gto 1-s1
¢bpakuus obpasiia b vMena HECKOIBKO OOJIbIlIee KOJIUYECTBO OETKOBBIX
IIATEH, YeM y oOpasia A, HO 3TO He HE COBCEM yOemMTeNnbHO, TaK Kak 00-
1Iee KOJIMYECTBO ISITEH CIUIIKOM Mallo.

3TO HAIUIO CBOE MOJTBEPIKACHHE U IIPU CPAaBHEHHH MOHTAXXHBIX M30-
OpaskeHuit mepsbix (ppakuuii o6pasua ¢ CD34" knetkamu (puc. 3.13) u 06-
pasua ¢ MHK (puc. 3.12). OgeBunHO, 9TO NSATHA, BBISIBIECHHBIC IPO-
rpammoii Phoretix s oOpasma c CD34" KJIIETKaMH, HaxOJIsATCS Ha
YPOBHE HIKHETO INpejaesa YyBCTBHUTEIBHOCTH. Takum oOpa3om, KOJH-
4ecTBO Gelika, MPHCYTCTBYyomero B o6pasue ¢ 1x10° CD34" kmerok,
HIDKe, ueM B oOpasue ¢ 1x10° MHK. OnHa U3 BO3MOXHBIX MPHYHH 3TO-
ro — morepst 0ejaKa Ha CTaausAX MOATOTOBKH 0OPA3IOB K aHAIHU3Y.

Jlaxxe ¢ y4eToM TOro, 4TO KOMIIbIOTEPHBIH aHaJIU3 MO3BOJISIET 00-
Hapy>XHUBaTh HU3KNE KOHIEHTPAIMHM HCCIETyeMBbIX COCIWHEHUH W BHI-
SIBJISITH OETIKOBBIE IISITHA, OTHOCHTEIBHOE COACpKaHNE OeIKa 0Ka3anoch
OJIN3KUM K TIOPOTY YYyBCTBHUTENBHOCTH, YTO CIEAYET M3 MOHTA)XHOTO

aHaJuM3a rejei, mpencTaBIeHHOro Ha puc. 3.12-3.13.
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A_ 1% Fraction i B. 1°b. action

n

A 2™ Fraction

Fraction B. 3" B.raction

A 4" Fraction B 4"B.action

Puc. 3.11. 2D-u306paxenns CD34" T'CK ueThIpex KIeTOUHBIX (paKimit
(1-s dpakuust A. 1-1 dpakums b. 2-1 dpakuus A. 2-1 dpakuus b. 3-s
¢bpakuyst A. 3-s1 ppaxuus b. 4-51 ppakumns A. 4-a dpakuus b).
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Puc. 3.12. Iepras dpaxmus CD34" TCK (10° kieTok) — MOHTa)Has BH3ya-

JIA3ALHS

Puc. 3.13. ITepsas ¢paxums MHK (10° ki1eToK) — MOHTaKHAs BH3yaTH3aLys
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Puc. 3.14. Tlepas ¢paxums CD34'TCK (2x10° k1eToK) — refs 1 ero MoH-

TaXXHAsI BU3yaJIU3alusa

[oBTopHBIii aHanmu3 obOpasia CD34'TCK 6611 MPOBEJICH VISl IBOMHO-
ro xommaectBa (2x10°) kirerok. M300paenus refs it mepBoi (GpaKium
KJIETOK TIpe/cTaBieHsl Ha puc. 3.14. O4eBUAHO, YTO paboTa ¢ IBOWHBIM
KOJIMYECTBOM KJIETOK OOecrevnBaia MPOTEOMHBIN aHa U3 JOCTATOYHBIM

KOJIMYCCTBOM MaTepuraa.
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Ha puc. 3.15-3.16 npencrasieHsl 0000IICHHBIE PE3YJIbTaThl aHAIN3a

MIPOTEOMHBIX MpoduiIed 1 UACHTU(PUKAIMK OETKOB 10 BA)KHEHIIMM Oel-

kaM Tpex ¢pakumii CD34" T'CK.

1-as
BepositHocTb  [MokpbiTe  MsiTHO MneHTdmumpoBaHHble Genku
1 9353%  8.1566 521  Immunoglobulin superfanm
2 92.45%  42.9577 943  Hemoglohin subunit alpha
3 85.65% 42,9577 963  Hemoglohin subunit alpha
10 MaKcH- 4 83.52% 4.894 498  Immunoglobulin superfam Cogmnaje-
MAaJIbHBIX 5 76.42%  31.2925 971 Hemoglobin subunit gamn HHS C BEpO-
COBIIAC- 6 68.30% 1.9074 773 Cystinosin Homo sapiens | SITHOCTBIO
HUI 7 68.18% 30.6122 786 Hemoglobin subunit gamm 6omee 50%
& 58.09% 7.1429 583  Zincfinger protein 250 Zin
9 56.07% 31.2925 806  Hemoglobin subunit gamn
10 53.12%  14.2045 672  Vacuolar protein sorting as
2-asn
BepositHocTb  [MokpbiTe  MsTHO VineHtvcbuLmpoBartble benku CoBmaze-
1 100.00% 2.1429 509 Zinc finger protein 234 Zin) | gus ¢ Bepo-
2 57.65% 3.943 562  Tyrosine-protein phosphat f STHOCTBIO
3 41.10%  6.8143 567  Folylpolyglutamate syntha 6omee 50%
4 4065%  11.811 622  Actin-binding Rho activatin
5 39.41%  5.6452 501  Uncharacterized protein C:
6 36.18%  4.0526 544  Tyrosine-protein phosphat
7 36.11%  3.3696 448  Bcl-2-associated transcriptl
8 3471% 731711 536  Ribosomal protein L7 like 1
9 21.77% 8.4337 623 Keratin-associated protein
10 21.58%  3.5685 542  Bromodomain and PHD fin
3-a
BeposiTHocTb  [MokpbiTe  MsATHO WneHTudmumpoBaHHble Genku
1 88.76%  8.7819 504  Zincfinger protein 225 HOy
2 87.06% 11.811 711  Actin-binding Rho activatir
3 7743% 93857 209 Cryptochrome-1 Homo saf CoBrnaje-
4 77.19%  9.3857 73 Cryptochrome-1 Homo saf HHS C BEpO-
5 76.17% 23729 588  Nuclear pore complex prot ATHOCTBIO
6 63.35% 10.0334 210  Band 4 1like protein 4A Pi 6omee 50%
7 52.53% 12.3367 231  Beta-adrenergic receptor k
8 5169% 43478 604  Band 4 1 like protein 4A Pi /
9 4745%  8.8737 97 Cryptochrome-1 Homo sap
10 46.38%  5.0891 353  E3 ubiquitin protein ligase

Puc. 3.15. Baxueiinme 6emkoBble CTpyKTypbl s Tpex dpakimit CD34 TCK

(A TIOBTOPHOCTB)
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1-as

BeoositHocTe Mokobitve  MatHo  MneWtuduumoosanHbie Genku Cosnaje-
1 100.00% 0.9357 973 HEAT repeat containing pn HUs C BEPO-
2 76.56% 0.8801 1497  Zinc finger and BTB domai} STHOCTBIO
3 47.89% 4.8214 1185  Zinc finger protein 250 Zin oouee 50%
4  38.11% 5.4755 994  Toll-like receptor 8 precurs
5 34.16% 21.7687 895 Hemoglobin subunit beta
6 32.98% 8.4337 691 Keratin-associated protein
7 31.08% 4.8214 467 Zinc finger protein 250 Zin
8 27.09% 8.4337 1487  Keratin-associated protein
9 17.54% 8.4337 1102  Keratin-associated protein
10 15.46% 8.4337 376 Keratin-associated protein
2-as
BenosiTHocTe MMokobiTe  MsitHO VneHmucduumpoBaHHble Genku
1 82.94% 11.811 12289 Actin-binding Rho activatin
2 82.01% 11.811 12354  Actin-binding Rho activatin
3 77.06% 11.811 12354 Actin-binding Rho activatin
4 69.62% 6.3622 12354 Immunoglobulin superfam
5 64.63%  9.1864 12354 Actin-binding Rho activatin CoBmnaje-
6 64.28% 3.0508 12354 MNuclear pore complex prot HU C BEPO-
7 60.10% 14.6982 12334  Actin-binding Rho activatin ATHOCTBIO
8 53.38%  2.3729 12344 MNuclear pore complex prot oounee 50%
9 53.27% 12.8609 12548 Actin-binding Rho activatin
10 53.24% 10.1983 12576 Zinc finger protein 225 Hc
11 52.80% 2.2989 12611 Arginine-glutamic acid dip¢
12 50.05% 2.3729 12419 Nuclear pore complex prot /
3-1
BenositHocTe  [MokobiTue  MMsTHo  MneHtuduuvbogaHHble Genku Cosrnaze-
1 90.17% 9.6248 12902 Immunoglobulin superfam HUs C BEPO-
2 87.80% 8.0537 12805 Selenocysteine-specific elc} SITHOCTBIO
3 45.58%  9.1864 13205 Actin-binding Rho activatir oonee 50%
4  44.70% 2.9831 12815 Nuclear pore complex prot
5 43.18% 11.811 13101  Actin-binding Rhe activatir
6 42.89% 9.1864 13197  Actin-binding Rho activatir
7 4231% 8.4337 12990 Keratin-associated protein
8 41.41% 9.1864 12914  Actin-binding Rho activatir
9 39.39% 11.811 12811  Actin-binding Rho activatir
10 38.24% 10.1667 12901 Lamin-B2 Homo sapiens H

Puc. 3.16. Baxxneiinme GenkoBble CTPYKTYphI 1715 Tpex dpaximii CD34"

I'CK (b moBTOpHOCTB)

[Tprunna ucrions3oBanus Hamu 50%-kpuTepus (BEpOSITHOCTHOTO KO-

s¢duLmeHTa JOCTOBEPHOCTH — IPOLIEHTHOTO MOKPBITHS aMUHOKUCIIOTHOM

IOCICA0OBATCIbHOCTH Oenka I/II[GHTI/I(I)I/ILII/II)OBE[HHLIMI/I HGHTI/IZ[aMI/I) nim

Jaxe 0oJlee 3HAUNMOI0 OOBSICHSICTCS TEM, UTO YEM BBIIIC JaHHas BCIWYH-

Ha, TeM JIOCTOBepHee MACHTH(UKAIMS OeNKoB. DTO SBIAETCS Mepoil yBe-

peHHOCTH B TOM, uTO id OeJKa sBisieTCs BEJIMYMHOW MCTHHHOM (C BEpOSIT-

HOCTBIO >50%), a He OLIHOOYHOM.
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Baxneiime OelKOBBIE CTPYKTYpHI (BEPOSITHOCTHBIH KO3 dHIieHT
nocroBepHocTr 50% W BBIIIE), BRIP2)KEHHBIE KaK KOJIMYECTBO MACHTH(UIN-
POBaHHBIX B Pa3HBIX CTPYKTYpax KJIETKH OEJKOB, UCIIOJIB30BAHBI I HMILITIO-
CTpalluM B Ka4ecTBE MPHMeEpa aHaJIM3a, KOTOPBI MOXKET OBITh BBIMOJHEH 32

cueT 00beAMHEHHUS PE3yIIbTaTOB Macc-criekTpoMeTpui (puc. 3.17-3.18).
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Puc. 3.17. Baxneiiiiue GelkoBble CTPYKTYpbl B TEPMHUHAX KJIETOYHOH KOM-
HapTMEeHTaIM3auuy. ['paduueckoe MpeACTaBIeHHE OTHOCHTENIBHOM JIOKAIM3a-

mu 6enkos B 'CK

Puc. 3.18. Baxneiinmie 6eIKOBBIE CTPYKTYPHI B TEPMHHAX KIETOYHOU KOM-
napTMeHTaIu3anuy. CxeMaTH4ecKoe NpecTaBlIeHIe OTHOCHTEIBHON JIOKa-

m3anuu 6enxos B 'CK.
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Kak nonaraer Tao [86], y 'CK Genku 10Kanu30BaHbI B OCHOBHOM BO-
KpYT Apa U B MUTOIUIA3MATHIECKOM JOMEHE. DTO COOTBETCTBYET THIIOTE-
3€, YTO He3pelble CTBOJIOBBIE KIETKH aKTHBHO BOBIIEKAIOTCS B CHHTE3 Oel-
Ka U, KaK pe3yJbTaT, aKKyMYJIUPYIOT OOJIbIINE KOJIMUECTBA OeJIKa PSAIOM C
TPAaHCISIIMOHHBIMUA 30HaMH KJIeTKH. KOHEYHO, I MOATBEP)KIACHHUS 3TOH
THIIOTE3bI TPEOYIOTCS TOMOJHUTEIBHBIC MCCIICAOBAHIS, HO MEPBBIH IIar B

OTOM HAIIpaBJICHUH YKE CACIaH C MTOMOIIbIO MMCHHO MMPOTCOMUKH.

33. H3y‘lel-l“e accoualli MPpOTeOMHUYECCKOT 0O l'lpO(l)l/l.]'lfl C aTE€POCKIICPO3OM

OueBU/IHO, YTO BBISBICHUE (YHKIMOHAJIBHON CBSI3M MEXKy arepo-
CKJIEPOTUYECKUMH TOPAKCHUSIMH M MPOTEOMHYECKHM IPO(UIEM HHTHMBI
AOpTHI YEJIOBEKa MMEET WCKIIOYHMTEIbHOE 3HAYCHHE IUISI TTOHMMAaHUS WHH-
LUMPYIOIINX TPUYMH BO3HHKHOBEHUS aTEPOCKIIEPO3a. YIKE CO3MaHbI Oa3bl
JIAHHBIX TI0 COTHSAM OEJKOB IPOTEOMa MHUOKAap/a, YPOBHH KOTOPBIX M3MEHS-
FOTCS [IPH CEPAEYHO-COCYAUCTOM NATONOTMH, KaK OCTPOil, TAK U XPOHUUYECKOH
[17]. Onnako M0 HACTOSAIIETO BPEMEHHM JIMIIL B OYCHb HEOOJNBIIIOM KOJIHYEC-
cTBe paboT ObUIM HCCIIEA0BaHbI OENKH, BBIIECICHHBIE U3 aTepPOCKICPOTHYC-
CKHX OJIIIeK aopThl yenmoBeka [29, 31, 56]. OcoOblif nHTEpeC MpH MpoBe/Ie-
HHH HAIIero UCCIIEIOBAHUS MIPEICTaBILUIA POTEOMHbIE TPOGHIN HHTUMBI 1
MEJIMN apTepUil TIPH PasHBIX CTAANSIX aTEPOCKICPOTHIECKOTO MOPAKEHUS.

Ha puc. 3.19 npeacraBnensr 2D-3nexTpodoperpaMMbl SKCTPAKTOB
Oenka n3 00pasLoB TKAHM HENOPaKeHHOH MHTHUMBI aOpThI YEJIOBEKa M JIU-
mopuOPO3HON OIIAIIKH, TOTYICHHBIX U3 OAHOTO ayTOIICHHHOTO MaTepHaa.
O‘-ICBI/I}IHO, YTO MOJYUYCHHBIC MMPOTCOMHBIC HpO(bI/IJ'II/I HUMCIOT CYIIECTBCH-
HbIE KaueCTBEHHbIC M KOJMYECTBEHHbIC pa3yinuus. B wacTHOCTH, B JIMNO-
¢ubpo3HOil Omske (Haubojiee aKTMBHOW M yrpoXKaromied »XHU3HH (opme

aTepOCKIICPOTHYECKOr0 MOPAXKEHHUS) MO CPABHEHUIO C HOPMOW OTMEYaeTcs
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npeobnamanre OemkoB ¢ Maccoit 75-90 k/la ¥ M303NIEKTPHYECKONW TOYKOH B
uaTepBarie pH ot 5 mo 7; OenkoB ¢ Maccoii okomno 65 x/la u m303IeKTpHYe-
cKo#f Toukoil B mHTepBaie pH ot 4,5 mo 5,5. Ilpu 3ToM B mumouOpo3HOH
OJIsIIIKE YMEHBIICHO CoJiepkaHue 0enkoB ¢ Maccoit okono 70 k/la u okoio
40 x/la n m303MeKTHIECKOM TouKoi B mHTEpBane pH ot 4,5 mo 5,0. Takxe
CYyHECTBYIOT MHOT'OUMCJICHHBIC MEHCC BBIPAXKCHHBIC pa3JINnYus.

Ha puc. 3.20 npencrasieHs! 5eKTpodoperpaMMbl 3KCTPAKTOB OelKa U3
00pa3loB TKaHN MHTUMBI, TTOJyYEHHOH U3 ayTOIICHHHOTO MaTepuaia, B KOTO-
POM TIPHCYTCTBOBAIM, Hapsily C HENOPaXEHHBIMH YYacTKaMH, BCE H3ydac-
MBI€ BUJIBI aTEPOCKIEPOTHIECKUX MOPaKeHUH (HadaIbHbIE TOPaXKEHUS, K-
poBasi mosnoca, JumoguoposHas Osmka, ¢udpo3Has Oiamka). OgeBuaHO,
YTO CYILECTBEHHBIC N3MECHEHHS B TIPOTEOMHOM HPOQHIIE IIPOUCXOASAT YIKE Ha
CaMbIX PaHHHUX CTaAUiX (OPMHPOBAHMS aTEPOCKIEPOTHIECKOrO TIOPAKEHHUS,
TO €CTh TIPH XUPOBOH MHQUIBTpay. MakpoCKOITMYEeCKH HayabHbIEe Mopa-
YKEHMS [IPEJICTaBIISIOT COOON YHaCTKH C IIIaJIKOH KEJNTOBATOH MOBEPXHOCTEHIO,
MHOT/Ia C MENKUMH KEJITHIMU TOUYKaMH; MUKPOCKOITMYECKHE N3MEHEHHUS TIPH
9TOM MHMHHMAJIbHBI: HAOMIOAAIOTCS] HEOOJbIINE HAKOIUICHHS! BHEKJICTOUHBIX
JIMIIUIHBIX Kalellb B COeJUHHUTEIbHO-TKAaHHOM Matpukce. CUuTaroT, 4ro B
y4JacTKax HAYaJbHBIX MOPAXKEHUH, MOMHMO OCEIBIX KJIETOK, OTMEYACTCS
HECKOJIBKO YBEIIMYEHHOE 0 CPABHEHHUIO C HETIOPKEHHOH MHTUMOW KOJHYe-
CTBO MOHOHYKJIEAPHBIX KJIETOK; TIPH 3TOM OTCYTCTBYIOT SIBHBIE HApYIICHUS B
CTpyKType TKaHu. [Ipy 3ToM poTeoMHBIN MPOQHIIb TKAHN YIKE CYIIECTBEHHO
n3meHeH. HecMoTpst Ha cyriecTBeHHbIe MOp(doIOrHyecKie n3MeHeH s, po-
HCXOJISIIIME TP MIPOTPECCUPOBAHUM aTepocKiiepo3a ((OpMHUPOBAHHUE SKHUPO-
BBIX ITI0JIOC, TUTIO(PHUOPO3HBIX M (PHOPO3HBIX OJIAIIEK — HAKOIUICHHE BHYTpPH-
KJIETOYHBIX ¥ BHEKJICTOUHBIX JIUIN/IOB, Pa3pacTaHue COCANHUTEINFHOTKAHHO-

ro MaTpUKca, U3MEHEHHE KJIETOYHOTO COCTaBa TKaHH, (OPMHPOBAHUE BO3-
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BBIIIAIONINXCS TTOPKEHUH), NPUHIMIHAIBHBIX W3MEHEHHH IPOTEOMHOIO
PO IO CPAaBHEHHIO C HAYAJIbHBIMU IIOPAXKEHUAMH YK€ HE ITPOUCXO/IHT.

Cunraercs, 94TO MPU aTEPOCKIIEPO3E OCHOBHBIE MATONOTHUECKUE H3Me-
HEHHsI IIPOMCXOMAT B MHTUME apTepHuil Kak MOPQOJIOrHuecKoM cyocTpaTe s
(opMUpOBaHKS aTEPOCKICPOTHUECKUX MOPAXKEHUH, a B MEIHAIBHOM CIIOE
HaOJFOal0TCsl BTOPUYHbIC 3MEHEHHMs. J[Jsl OLIEHKH Takux U3MEHEHHU ObLIo
MIPOBENICHO U3YUeHHE IPOTEOMHOTO MPOQUIIS YHaCTKOB MEUH, TOISKAIIX
101 HEN3MEHEHHOW MHTUMOM M 1oJ] mMnoguOpo3Hoi Omsimkoi (puc. 3.22).
OueBuTHO, YTO B MENH TaK)KE MPOUCXOJIAT CYIIECTBEHHbIE H3MEHEHHS TIPO-
TEOMHOTO TPOGMIIS, ACCOLMUPOBAHHBIE C HAJIMYNEM aTepPOCKIEPOTHIECKOTO
nopakeHust. KimroueBble pa3nnyimsi GENKOBBIX IITEH, BBISBIICHHBIC HA JAHHBIX
anekTpodoperpammax, npuBeneHsl B tadi. 3.2 (pparmentst ¢orto). Ha
puc. 3.21 mpeacrasieHo GpoTo AeKTpoGoperpaMmbl IKCTPAKTa OEIKOB U3
MeIInH, MOJUIeXkAaIIel MoJ| HEOPaKEHHBIM YYaCTKOM HHTHUMBI a0pThI Ye-
noBeka. CTpenkaMu ykaszaHbl O€JIKOBBIE IIITHA B 00JIacTH OENKOB Maccoi
MmeHee 33 x/la, 11 KOTOpBIX HAOMIOAAI0TCS Hanboee BBIPAKEHHBIE KOJIU-
YECTBEHHbIE M3MEHEHUS TPH aHAIW3€ YYaCTKOB MEIHH, MOMICKAIINX MOA
aTePOCKICPOTHICCKAMHE TOPKSHUAME (JIMTOGUOPO3HBIMI U (PHOPO3HBIMH
Omsmkamu). beuta mpennpuHsTa MOMBITKA WACHTH(UKAINN JaHHBIX OSITKOB
¢ ucnons3oBanueM TexHonorun MALDI-TOF macc-cnekrpomerpun. Pesyib-
TaThl aHAJIM3a IPEICTaBIeHb! B TalJl. 3.3. DOTH HU3KOMOIEKYIIIpHbIE OEIKU
OKazaJMch GparmMeHTaMu n3oQopmel 1 aHHeKcHHA-2, anbda-B-kpucrammHa,
r-ras OHKOIeHa, OellKka TeIUIOBOro 1oka Oera-1, 6erarno0uHa, TpaHCTeINHA U
ero n30(opM, a TaKkKe MepoKCUpeIoKCHHa- 1.

Crienyer OTMETHTb, YTO J@HHBIA aHAJIN3 HOCWJI BeCbMa OTPaHHYCH-
HBIN Xapakrep. V3-3a CIOXKHOCTH Npoueaypsl HACHTH(HUKANINN Ha TaHHOM
9Tarle UCCIEe0BaHNUS HE OBUIM BKIFOUCHBI OEIKHM C MOJEKYJISIPHOH Maccou

6osee 40 x/la, xotsa u3 pe3yiapratoB 2D snekTpodopesa, npeacTaBICHHBIX
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Ha puc. 3.19-3.22, oueBUAHO, YTO B 3TOM JAMANA30HE MOJECKYJISIPHBIX MAcC
IIPH Pa3BUTHHU aTEPOCKICPOTHUYCCKHUX MOPAKECHUH TarkKe IPOUCXOMAAT CY-
LIECTBEHHBIE U3MEHEHHSI TPOTEOMHOTO MPOQUIS KaK B HHTUMAILHOM, TaK

1 MCINAJIBHOM CJIO€ a0PTHI.

Tabmuma 3.2. OparMeHTH IBYMEPHEIX 3yeKTpodoperpaMM OeNKoB

MEINU aOPThI YEJIOBEKA

YyacTok o Henopa- Y4acToK 1o JIUIo-
N - N N Paznuuus
YKCHHOM HHTUMOM ($ubpo3HO#t OIIsIIKOM
Hcue3noBenue
0EeIKOBOTO IIATHA
29 x[la

TlosiBienue marHa

26 x/la,
HMCYC3HOBCHHS
matHa 27 x[a

KonanuecrBennsie
W3MEHEHHS
OEIKOBOIO IIATHA

17 x/1a

HcuesnoBenne
0OEJIKOBOTO IISITHA
19 x/1a,
KOJIMYECTBEHHBIE
WU3MEHEHHUSI APYTHUX
OEJIKOBBIX ISITEH

KonnuectBenusie
A3MEHEHHUS
OEJIKOBBIX IISITEH

24 xJla
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Tadanua 3.3. Pesynbprarsl naeHTnduKanmy miaren 6enkos u3 2D anexrpo-
(operpamMm OEJIKOB MEIMU aOPTHI YeJIOBEKa

BeposrHocTHbII o
Homep | koa¢pdunment moc- %
Ne Benok B NCBI | Toeproctn / komm- | " PS Mwipl | Mw/pl
. Kpbl- | OKCIL | Teop.
protein YECTBO BBISIBIICH-
HBIX MAacCC IeNTUaI0B i
| |AnmexcnH-2, m3090p- | 55309 74/11 35 |350/7,25|40,4/8,53
Ma 1 (bparmenr)
2 | Anbda-B-kpucrammmn | 4503057 62/5 23 119,5/7,30|20,1/6,76
3 |r-ras OHKOTeH 5454028 117/8 45 122,5/6,50|23,5/6,44
4 |benox Teriosoro 4504517 97/10 52 |23,0/5.60|22,8/5.98
mioka oera-1
5 |benox Tenosoro 4504517 97/10 25 [23,0/5,80|22,8/5,98
mioka Oera-1
6 |Llems A remornobuna | 61679690 68/8 64 |15,5/8,30|15,1/8,72
7 |Bbera riaobux 71727231 117/7 60 |16,0/7,80|16,0/7,86
8 |Tpancrenun 48255905 89/10 50 22,6/8,87
9 |Tpancrennn 48255905 206/22 83 22,6/8,87
10 | Tpaucrenun 48255905 145/10 53 22,6/8,87
Cwmech TpaHcrenuHa u 48255905,
11 Hepokcupeokcuta-1 | 55959887 122/10, 53/5 52,27 22,6/8,87
12 | Tpancrenus 48255905 147/12 47 22,6/8,87
13 | Tpancrenun 48255905 106/8 37 22,6/8,87
14 | Tpaucrenun 48255905 142/10 45 22,6/8,87
15 | Tpaucrenun 48255905 172/21 73 22,6/8,87
16 | Tpaucrenun 48255905 143/17 64 22,6/8,87
7 | TpaHCremn, u30Gop- |} 1567704 55/6 33 23,7/8,54
ma CRA_c
18 | Anba-B-kpucrammun | 4503057 62/5 26 20,1/6,76
19 | Tpancrenus Bapuat | 62897565 67/6 23 20,9/8,69
20 | TpancrenuH Bapuant | 62897565 54/5 28 20,9/8,69

Tpumeuanue: TPUBENCHBI PE3YJBTATHl KOMITBIOTEPHOTO TOHMCKAa MO 0Oa3am
JaHHBIX 0 CEKBEHMPOBAHHBIX OCJIEIOBATETLHOCTSIX (NCBI,
www.ncbi.nlm.nih.gov) - mporeHT coBMaCHNUs BBLIBJICHHBIX MAaCcC TPHIITAYC-
CKHUX TICNITHIOB C aMHHOKHCIIOTHOW TIOCIIEI0BATENIBHOCTBIO COOTBETCTBYIOIIIEC-
ro Oenka
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Puc. 3.19. 2D snexrpoope3 3KCTPaKTOB OCSIIKOB M3 MHTHUMBI A0PTHI YeJIOBEKA.
CrnieBa — HeTlOpa)KeHHAsI MHTHMA aOpTHI, CIpaBa — JMNOGHOpPO3HAsT OJIsIIKa.
Oxpacka cepedpom

Puc. 3.20. 2D snektpodope3 SKCTPaKTOB OCITKOB U3 MHTHMBI a0PThI YelIOBE-
ka. Beepxy cneBa — HemopaxkeHHas MHTHMa aopThbl, BBEPXY IOCEPEAUHE —
KHUpOBasi MHPUIBTpaIMs (HAYaIbHbIC TIOPAXKEHHs), BBEPXY CIpaBa — JKUPO-
Basl 10JI0Ca, BHU3Y ClieBa - MUIOGUOpOo3Has Onsika, BHU3Y cripaBa — Guo-
posHas ossiiika. Okpacka cepedpom
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Puc. 3.21. 2D snektpodope3 IKCTPaKTOB OSIKOB U3 YIACTKA MEIUH a0PTHI
Ye0BeKa, MOJISIKAIIETO O/l HEMOPAKCHHBIM YYaCTKOM UHTUMBI (CIIeBa) U
o1 iunoudpo3Ho# Osiikoi (cpara). Okpacka cepedpom

Mm,
170

Puc. 3.22. 2D snekrpodope3 s3kcTpakTa OEIKOB M3 y4acTKa MEIUHU a0pThI
4eJIoBeKa, MOAJTEKAIEro 0] HeOPaXXeHHbIM y4acTKOM MHTHUMBL. CTpen-
KaMH yKa3aHbl M5THA, WAeHTH(UIMpoBaHHble ¢ nomonibio MALDI-TOF
Macc-crekTpomerpun. Okpacka cepedpoM
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4. OBCYXXJEHUE PE3YJIbTATOB

4.1. Peakuus ocreodaacros Ha IITID

OnHa M3 3a7a4 HAIIEro MCCIENOBAaHMS — CO3JaHre 0a30BO, ITaJOH-
HOW MOJIeNH AJIsl OIeHKH pa3nudHbix Manumyssnui ¢ ['CK ¢ mpumenernem
METO/0JIOTHY IIpoTeoMHUKH. Ha HadanbHOM 3Tare paboTs! ObLIH HCHONB30-
BaHBI 0CTEO0JIACTHI AJIS Pa3BUTHUS METOJIAa M IPOBEPKH HEKOTOPHIX TMIIOTE3,
a TaKk)Ke KOHTPOJISI CTUMYJIMPOBAHUSI KJIETOK 3a CYET BHEHIHMX (DaKTOPOB.
3TO SABJSIETCS MEPEXOAHBIM ITANIOM K HCCIENOBAaHHIO (PAaKTOPOB, PEryiiu-
pyrouux I'CK, B ToM uucie x NOHMMaHUIO NMPHPOJBI UX ECTECTBEHHOIO
COCTOSTHHSI.

OkcnepuMmenT ¢ ucnons3zoBanueM [1TT mpomemoncTpuposai, uro 2D —
3¢ PeKTUBHBIN MHCTPYMEHT AJIsI HEPa3pyIIAroMeT0 MOHUTOPHHTA U3MEHE-
HUH OEJIKOB B OTBET HAa TOPMOHAIBHYIO CTUMYJISIIIHIO.

W3 npenBapuTenbHbIX pe3yinbTatoB BuaHo, uto ITTT (1-34) crumymmpy-
€T BBDKMBAHWE HAXOJILIMXCS B CTaANUK TOKOS (JIMIIEHHBIX HMHUTAHHS) OCTEO-
6nacroB. Mx ormupanue, accOonMMpOBaHHOE ¢ (PaKTOpOM TpaHCKpUMNLUH 1,
cHmKaeTcs B 4 paza nociie 06padotku [T o cpaBHEHHIO ¢ KOHTPOJIEM.

B smuTeparype uMeroTcst cooOIIeHHs O MPSIMOM BIIMSIHUHM OCTE€00JI1acT-
moT00OHBIX KJIETOYHBIX JIMHUHM Ha TeMaromno’3 in vitro. Psg aBropoB moma-
raeT, 9YTo KJIETOYHBIC JMHUU OCTEOCAPKOMBI HE MOJICPKUBAIOT KaK Ipore-
HUTOPHYIO aKTHBHOCTPH in Vitro, TaK W MEpBHYHBIE (primary) CTBOJIOBBIC
kietku [14,15].

IIpennonaraercs, 4TO KIETOYHBIE TUHUU OCTEOCAPKOMBI UEJIOBEKa HE
CrIocOGHBI TIO/IepKUBaTh BhikuBaHie CD34" KIeTOK KOCTHOrO MO3ra us-
3a BBICOKOTO coziepaHusi TpaHcdopmupytomero ¢akropa pocra (TGF),
MPOU3BOIMMOTO KJIeTKaMHu 3TuX JuHui [85]. [Ipu ncnonb30BaHUN KIIETOU-

Hot mHME CAL72 ocTeocapkoMbl TOKa3aHO, YTO OTPAHUICHHOE Pa3MHO-
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YKEHUE I'eMOITOITHYECKNX MPOTCHUTOPHBIX KJIETOK, aHAJIOTHYHBIX HEpPBHY-
HBIM OCTeo01acTaM 4eJIoBeKa, BITOJIHE BO3MOXKHO [71].

OIHAKO B DTUX OMBITAX ObUIM HCoNb30Banbl CD34" kieTku u3 ITyTIo-
BUHHOW KPOBH, YTO 3aTPYAHSET MHTEPIIPETAILIMIO OBEICHHUS 0CTE00IacTOB
110 OTHOIICHHIO K KJIETKaM KOCTHOTO Mo3ra [71]. OTMeTuM Takke, 94To Oc-
TeocapkoMa kierouHoi nuHuM U2-OS mnojzepxuBaer mnposudeparuio
paHHUX KJIETOK KOCTHOrO Mo3sra [73]. BasTeie BMecTe, 3TU HUCCIeI0BaAHUS
yKa3bIBalOT HA TO, YTO, XOTSI OCTEOCapKoMa M TpaHC(HOPMHUPOBAHHBIE Kile-
TOYHBIE JIMHUM OCTEO0JaCTOB MOTYT MOJJIEPXKHUBATh MPOJU(EpALUIo, UX
croco6HOCTh TonuepxkuBath panHue ['CK XOTh M BO3MOXHa, HO BEChbMa
OTpaHUYCHHA.

CrBooBocTh — KiFOueBoe cBOMCTBO Becex CK. Tak mpHHATO Ha3bIBaTh
HX CHOCOOHOCTh K CAMOOOHOBJICHHIO U BO3MOYKHOCTh CO3/1aBaTh aAuddepeH-
upyronieecs: ToToMcTBoO. Kakue (pakTopsl yIpaBIsFOT 3TOH CIIOCOOHOCTHIO?
OnHa U3 TUIIOTe3, OTBEYAIOLIMX Ha ATOT BONPOC, YKA3bIBAET HA POJb MUKPO-
okpyxenust CK [9, 84,107], nonyuuBiiero HazBanue Humu CK. B stoit
CBS3M B Hamlell paboTe HMCIIONB30BAaHBI OCTEOONIACTHI, SBITIONINECS BaXK-
HBIMHA KOMIIOHeHTaMu HUmA. OcTeo01acThl OTHOCHTENBFHO MPOCTO TOTO-
BATCS JUIA HMCCIIEOBATENECKUX IIEJeH M MOTYT HMOCTY)KHTh MaTepHaIOM
JUIA CO3JaHUA MPOTOKOJIA MPOTEOMHOro aHanu3a. OcTteobaacTsl IAal0T BO3-
MOYKHOCTb M3y4€HHS] CTUMYJIMPOBAHUS KJIIETOK 33 CYET BHEUIHUX (DAKTOPOB, a
OIBITHI C HUMH SIBJISIIOTCS TIEPEXOHBIM 3TAllOM K HCCIIEA0BaHUIO (HaKTOPOB,
perynupyrouux I'CK.

Hampumep, MmoxuO oxxunath, uto Jaggedl (Jagl), BeImenseMsiii ocTeo-
6mactamu B otBeT Ha 00padoTky I1TT, Bmsier Ha I'CK 1o curHansHOMY IIyTH
yepe3 perentop Notch-1 [28, 73]. ITonck ¢akTopoB, KOTOpBIE CIIOCOOCTBYIOT
pasmuoxeruro I'CK B KynbType, IPOBOIIICS U C MCIONE30BaHIEM HIMMOOH-

nmzoBanHoro Jagl [96]. Ipu stom Jagl-cdepsl uMuTHpOBaNM IelcTBHE OC-
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teobactoB B Huwe ['CK. OnpenennB HUIly Kak IETEPMUHAHTY B PETYIISIIUH
I'CK, ponb BHYTpEeHHHX CHTHAJIOB HPEICTABISIETCS ¢ HOBOW TOYKHU 3pPEHUS —
HE TOJBKO KaK PEryJHPYIOLUIMX CaMH 10 cede, HO U BO B3aMMOJCHCTBHU C
JPYTHMH HHCTPYMEHTaMH (HampuMep, LUTOKHMHAMHU) AT KOJUICKTUBHOIO
BIMSHMSA HUAIIK HA (yHKIHoHUpoBaHue CK.

Ipennonaraemeie 3¢ dextsr Mukpochep ¢ Jagl u ux aHaJIOroB in Vivo B
(dopme octeobnactoB Ha ['CK SIBISIFOTCS TOW CTApTOBOM TOYKO#, HCXOS U3
KOTOPOH NMPOTEOMHKA J1aeT BO3MOKHOCTh HCCIIEIOBATH POJIb OCcTEe00Ia-
ctoB B nposmepannu 'CK.

Kpome Toro, HamMH ITOCTHTHYyTa ONTHMH3ALHS HCIOIB30BAHUS JOC-
TYIHBIX TEXHOJOTHH, KOMOMHHPOBAHNE KOTOPBIX MO3BOJIIIO MOIYYHUThH
YIIyYIIEHHBIC PE3yJbTaThl MPOTCOMHOIO aHanu3a. [ 1aBHOH 0COOEHHO-
CTBIO MIPEJIaraéMoOro METOJUYECKOTO MOAX0a SBISETCA TPEXCTyIIeHYa-
Tas mpolenypa GpakIHOHUPOBaHHUS OHMOJOIHMYECKOTO MarepHuaia, Beay-
mast K MOBBIIIEHHIO 3(()EKTUBHOCTH pa3JieieHusi OEJIKOB METOJIOM JIBY-
MEPHOTO TeNb-uIeKTpodopesa Ha MoNHaKpHIIaMHIE.

TakuMm 00pazom, MBI aKIIEHTHPYEM BHIMaHHE HAa Ba)KHOCTH ITOATO-
TOBKH 00pa3ia (KIETOYHOTO COJEP>KUMOr0), BKIIOUasl yIbTPa3ByKOBOE
paspymeHne MeMOpaH W pas3jelieHHe CYyOKJIETOYHBIX YacTHI[, MO3BO-
Jsiollee B JalbHEWIIEM NMPOBOJUTH aHAIN3 OENKOB, MPUCYTCTBYIOIIUX
B HM3KHMX KOHLEHTpauusax. B wacTHOCTH, muddepeHnnambHoe dKCTpa-
TUpOBaHUe OEJIKOB OCYIIECTBISETCS C MOMOLIbI0 KOMMEPYECKH J10C-
TynHoro HaGopa peareHToB ProteoExtract” Subcellular Proteome Ex-
traction Kit (S-PEK, Calbiochem, Germany). DToT Habop comepXuT
9KCTpaKIMOHHBIE Oy(epHbIe pacTBOPHI, MPUTOTOBICHHBIE C HCIIONB30-
BaHHEM COCAMHEHUH BBICOKOW UYHCTOTHI, CMECh NpOTea3 M HyKjeasy,
YCTPaHSIONIYI0 HYKICHMHOBBIE KHUCJIOTH. OZHMM W3 NPEUMYLIECTB S-

PEK sBiseTcst BO3SMOKHOCTh M30UPATEIBHOIO U MATKOTO 3KCTParupo-
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BaHUS KOMIIOHEHTOB CYOKJIETOUHBIX CTPYKTYpP CHEIMATIbHBIMH CMECSIMHU
peareHToB. bnaromaps sToMy, IeJbI MPOTEOM IpeBpaliaercs B cyoO-
MIPOTEOMBI MEHBUIEH CII0)KHOCTH B OTHOIIEHHUU CBOero cocrasa. Ilo-
STanmHOe NpHUMEHEHUe TpeX OydepHBIX cMeceil MO3BOJISIET MOCJieoBa-
TEJIHO BBIJCIUTH TPHU (PaKLUU OSIKOB C PaCTBOPUMOCTHIO, H3MEHSIO-
uieics OT MakCMMajabHOM K MUHUMalbHOU. Ha cnenyromeit ctanuu pa-
60Tel ipuMensieTcst Habop pearentoB 2D Clean-Up Kit (Amersham Bi-
osciences), 3aBepUIAlOIINNA U ONTHUMHU3HPYIONINI TOATOTOBKY 00pa3oB
K JABYMEpPHOMY TIellb-2JIeKTpodope3y. DTH peareHThl KOJIMYECTBEHHO
OCAKIAIOT OENKH, OCTaBJAS ITOMEX000pa3yIome COeNNHEHHUS B pac-
TBOPEHHOM COCTOSTHUH.

Croco6nocts [ITT ctumynupoBats nposudepanno paHHIX KpoBe-
TBOPHBIX MPEIIECTBEHHUKOB, BEPOSITHO, MOXKHO HUCIOIB30BATH IS HKC-
nancuu ['CK [2]. Takum oOpa3oM, HaMH HE TOJBKO IMOJIYYCHBI JaHHBIC
10 IPOTEOMHOMY IPOQHIII0 OCTEO0IACTOB, HO U CJellaH OYepeHON mar
K M3Y4YEHUIO BO3MOXKHOCTH BO3JEHCTBHSI HA KDOBETBOPHBIE «HHIIM» WU Ha
MOJIEKYJIbl CUTHANBHBIX IyTelt B3anmmopeiicTBust ['CK ¢ MUKpookpykeHHeM

U1 CTUMYJIAOUA UX POCTA.

4.2 XapaKkTepuCTHKAa reMON03THYECKMX CTBOJIOBBIX KJIETOK

4.2.1 Benxoevlii npoghuto MOHOHYKIEAPHBIX K1EMOK

HecmoTtpst Ha mpoucxoxaeHue oopasnoB MHK u3 oHOH amuKBOTEHI
[IK, 6enxoBeie mpodmmm o6pa3noB A u b oOHapyxumn HeOOIBIINE OT-
nuausi. OOpasnpl XpaHWIUCh B CXOAHBIX YCJIOBHSX, a PACXOXKICHHUS B
JAHHBIX, KaK IPEACTABIACTCA, OOYCIOBIEHB PA3TUYHBIMH BHEITHUMH

¢daxTopamu skcnepuMeHTa. Hampumep, HCTOUHMKAMU TaKMX Pacxoxie-
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HUI MOTyT OBITH MOJIMAKPHJIAMHJIHBIE T'eJIM, UCHOJb3yEeMbIe /IS KCIe-
PUMEHTOB.

O06a HampaBIeHHUs pa3felieHus C MOMOIIBI0 JIeKTpodopesa Mpearo-
JlararoT HMCHOJb30BaHUE PA3HBIX Teled Ui KaxJaoro obOpasla, MO3TOMY
pa3nuyus B TefisiX MOTYT HMPUBECTH K PACXOKACHHUSIM B pe3yibraTax. s
MUHUMU3ALMKU DOTOI0 BJIHUAHUA MOXKHO MCIIOJIB30BAaTh IMPEABAPUTEILHO
OTOOpaHHBIE TelM MOBBIIMIEHHOH CTAOMIBHOCTH, C BOCIIPOM3BOIMMOCTBIO,
3aBUCSIIEH OT 000pYJOBaHMS, IPUMEHIEMOTO NTPOU3BOANTENEM. B epBoe
HalnpaBJieHHue paszeneHus BoBieueHbl [PG-cTpunbl, KOTOpble UMEIOT oca-
nounerii rpagueHT pH (3-11 B Hamewm cirydae). Bapnanun B uMMoOmIi30-
BaHHBIX IEKTPOJNTAaX, UCTIOIB3YEMbIX VIS CO3/aHMs TPaJNCHTa, MPHBO-
JIIT K CMEIEHUIO0 OENKOBBIX MATEH BIOJAL ocW X (TIepBOE HaIpaBiieHUE
paszieneHus) B pe3ysbTHPYIOIEM Tene. Bo BTopoM HampasieHUH pa3zene-
HUS IUIOTHOCTH I'PaJiMeHTHO-yHakoBaHHOTO (4—12%) ITAAT Taioke MOXeT
MIPUBECTH K BapuabenbHOCTH.

Bemmunna msiTHa MOKeT HaOJIONAThCS M KaK «MOHTXKHBIM 00pasy,
MIPEACTABISIIONNI  CO0OH TpexMepHOe M300pakeHHe OETKOBOTO IIATHA.
TpexMepHbIH HHCTPYMEHT BU3YalH3aluH («MOHT)XHBIM 00pa3») IO3BOJSIET
TIPOBOJMTH OoJiee TIIATENBPHOE HCCIeOBaHIE OEKOBBIX MsITeH. Takoil moj-
X0 MOXKET HCIIOJIB30BATHCA YTOUHCHHA KaKI/IX-J'II/I6O CBG}ICHI/II\/’I u oOHa-
pyKeHHsT U3MEHEHHH B OCJIKOBBIX YpOBHSIX. KOHKpETHBIE TOYKH MOTYT
OBITh OTOOpaHBl U M3Y4YeHBI OoJiee MOAPOOHO Uik HAOIIOACHUST U3MEHe-
HUH MJIM KOHCTaTallMM MX OTCYTCTBHUS. DTO BaXKHO JJISl MOATBEPIKICHUS
YBEPEHHOCTH B pe3ylbTaTax aBTOMAaTH3MPOBAHHOTO M KOMIIBIOTEPHOTO
aHaJIN3a.

OxHUM 13 OCHOBHBEIX TPeOOBAaHUH K MPOTEOMUKE KaK K HHCTPYMEH-
Ty 17 MOHUTOPWHTA U3MEHEHHUH OeiKa SIBIsIeTCsl CTocOOHOCTh 00HApY-

JKUBaTh 3TH U3MEHEHUS U MX BenuuuHy. TakuM oOpazom, TpedyeTcs uc-
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KIJIIOYEHHE U3 PAcCCMOTPEHMS OIIMOOYHBIX pe3ynbTaToB (B (opme 3a-
IpA3HEHNH, (OHOBBIX INYMOB, IUIOXHX 3KCHEPHUMEHTAIBHBIX MPOLEAYD
WM TIPOCTO HEJOCTATOYHO 3HAYMMBIX U3MEHEHMH ), BIHMSIOMNX HA HAIIy
CHOCO6HOCTB BBIABJIATH Han6onee 3HAYMMBbIE. A UMM SIBJISIOTCS U3MEHE-
HUS GesikoB, MOOU(HIMpYomKe OHOJOTHYECKYI0 aKTUBHOCTB. B 3Toi
CBA3W HaMH MPEAJIOKCHBI IMOPOroBbIC 3HAUCHUA B BUAC KO3(1)(I)I/II_[I/ICHT8.,
OTIpEe/IEIISIONIEr0 KPaTHOCTh YBEJNMYEHUs (MM yMEHBIIEHUs) pa3Mepa
0EIKOBOTO MsTHA.

UyBCTBUTENBHOCTh 110 OTHOUICHHIO K OOHapy>KEHHIO OEIKOBOTO
IIATHA 3aBUCHT OT TpeX mapaMeTpoB: 1) 3pPpeKTUBHOCTH KpACUTENS I
OKpacku Oenka; 2) TeXHOJOTHH CKaHWPOBAHWS IS IMOIXYYEHHUS W300pa-
JKEHHUS Tend; 3) CIOCOOHOCTH MPOTPAMMHOTO OOECHEedYeHHs! OTINYaTh
naTHa oT ona. Ho sicHO, 9TO Bee 3TH (haKTOPHl BHYTPEHHE ONOCpEIoBa-
HBI KOJIMYECTBOM MPHUCYTCTBYIOLIETo Oeika. Vicxons u3 mpeanoaoxKeHus,
YTO NepBble JBa (pakTOpa SIBISAIOTCS MOCTOSHHBIMH B paMKax OJHOIO
9KCIIEPUMEHTa, TaK KaK OHM HE CBS3aHBI C OOpasnamu, IpOTrpamMMHOE
obecrieueHre — €IMHCTBEHHBIH MCTOYHUK OTpaHHYEHHUH MpHU OOHapyxe-
HUM OeNKOBBIX IsITeH. OHAKO OHO YYBCTBHTEIHHO K BapHaOEIbHOCTH
MexXIy o0pasnaMu. B yacTHOCTH, mporpaMMa OCYIIECTBIISIET BBIYUTAHHE
(bOHa JJIs1 BBIACIICHUA 6GHKOBBIX IIATEH U OLCHKH HUX BCIWYUHBI. Ora
CHOCOOHOCTh WACHTU(UIUPOBATH IISITHA ONpeAeeHa KaKk HWKHUHU Ipe-
Jle] 9yBCTBUTENbHOCTHU (puc. 4.10).

Bepxuuil npenen 4yBCTBUTENBHOCTH (puc. 4.1a) onmpenenseTcs Kak
CHOCOOHOCTh MPOTPaMMBl YCTAHOBHTH MaKCHUMAaJbHYIO KOHIIEHTPALUIO
KOHKPETHOTO OenkoBoro miaTHA. [lo cyTH, 3TOT mpenen ABIsSETCS MaKCH-
MaJIbHOI MHTEHCHUBHOCTHIO OEJIIKOBOTO MATHA, BBIIIE KOTOPOH MHTEHCHB-
HOCTH HE PEerucTpupyercs. B Oosee mpocToil TEPMHUHOJIOTHH, 3TO camast

TEMHasd TOYKa MATHA Ha TCJIC, KOTOpasA HE MOXKET OBITH U3MEPEHA KakK
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MPOILEHT CEPhIX MATEH MEX]Y CaMOW BBICOKOM M CaMOW HHU3KOW MHTEH-
cuBHOCTBIO. Camasi TeMHasl TOYKa He MOXKET OBITh ONMMCaHa BEIMYHHOM,
CBS3aHHOU C IPYTUMHU MHTCHCHBHOCTSAMHU IHKOB. DTO UMEHHO Ta TOYKa,
KOTJla JOCTUIaeTCsl BEPXHUU IpeJie] 4yBCTBUTEIbHOCTU. BepxHuii npe-
JIeNT ONpeAeseTcs KOMITBIOTEPHBIM pEIIeHNEeM M TeXHOJOTHH OKpallnBa-
Hust. JIMHAMITYeCKHUi TToKa3aTenb-HHTepBan («range ofy) 2,5x10° o3nauaer,
YTO YBEJINYEHWE WHTEHCHUBHOCTH MHKA COCTABJISET 2,5><103 pas, 4To U Ha-

6monaercs uis 1-i ¢ppakum obpasna MHK (puc. 4.1).

Puc. 4.1. Bepxuuii (a) u HrxHuUi (0) Mpeessl 4yBCTBUTEIBHOCTH MTPpH 00-

HapyXXCHUU OEIKOBBIX MSTEH

[Ipenensl 4yBCTBUTENBHOCTH CHIIBHO 3aBUCST OT KOJHMYECTBA HaHE-
ceHHoro Oenka. UeMm Oombime Oellka HAHECEHO Ha Tellb, TeM OoJiee BeposT-
HO, YTO TIOJTydCHHBIE OENKOBBIC TISITHA IOCTUTHYT CBOETO BEPXHETO Iperie-
Jla 4yBCTBHUTEIBHOCTH. HaHeceHHne Ha renb HEZOCTATOYHOTO KOJIMYECTBA
Oenka MPHUBOJMUT K IOJMYYCHUIO OENKOBBIX ISITEH, JAOCTHTAIOIIUX CBOETO
HWDKHETO TpeJieNia YyBCTBUTENBHOCTH. TakuM 00pa3oM, OueHb Ba)KHO Ha-
HOCHTb Ha Iejlb TaKue KOJIM4ecTBa Oesika, YTOOBI ISTa OKa3bIBAICh BHYT-
P AMHAMUYECKOTO MHTEpBajia. B cBOIO ouepeap, KOIMYECTBO HAaHECEHHO-

ro Oesnka siBisieTcst PyHKIMeH Jucia KIeToK.
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4.2.2 Benkoguwiit npogpuns CD34" I'CK

I'CK uenoBeka OOHapy>KeHbI B IMOIYJISLIUHN KIETOK, SKCHPECCUPYIO-
o +

X BBICOKHH ypoBeHb aHTureHa CD34 (CD347), xoTa oIHUM U3 OPYTUX
KpuTepHeB sBisieTcss oTcyTcrBrue antureHa CD38 (CD38) u, Takum obpa-
+ - o
3oM, uctuHHble ['CK ompenemsttorcs kak CD34'CD38 (55). O6brunOM
TpaKTHKO# sBnserca paccmatpuBath I'CK kak CD34" B cBsisu ¢ TeM, uTo
obHapyxenne antureHa CD34 mpeamecTByeT TpaHCIUIAHTAlUHU B KIMHHUKE

1 CO3/1aHMIO OaHKa ITyTTOBUHHOM KPOBH.

Jis nenell mMpOTEOMHOroO aHauM3a MPUHATO Ha3BaHHE («IIOIMYJISILIUSL

CD34" T'CKy, Brmouaromas xierkd CD38" u CD38™. OxHO# 3 IJaBHBIX
+
MPUYHH JJIS 9TOTO siBisieTcst TOoT (akt, uto yaaiteHne CD38" kierok npuso-
6
JIMT K TIAJICHHIO OOIIEero 4rciia KIeTOK Hibke MuUHHMYyMa (2x10°), HeoOoxoau-
MOT0 /I TIPOTEOMHOT'O aHAJIN3a.

C yderoM Toro (axTa, YTO KIMHHUIKCTHI TPAHCILIAHTHPYIOT BECh 00-
pasel] MynoBUHHOM KPOBHU, KOTOPBIA BKIIOUAET B CBOM COCTaB MHOTOAJEp-
uele knetkn, MHK (HekoTopbie M3 KoTopblx spisiorcs CD34 u CD38"),

o o +
MIPOTEOMHBII aHaNn3, CO3MaHHbIN Ay u3ydeHus kinetok CD347, naer ¢ax-
THYECKHE XapaKTEPUCTHKH 3THUX CTBOJIOBBIX KJETOK W ITO3BOJISIET JIydIIe
noHTh cBoicTtea I'CK.

C npyroii CTOPOHBI, MO’KHO HAWTH W OHMOJOTHYECKOE OOBICHEHUE U

+
MIPEATIOJNIOKUTH, UTO TAKOE TpeOOoBaHUE K KoJIu4yecTBY KieTok CD34

no cpaBHeHuto ¢ ocreodsnacramu 1 MHK oObsicHsieTcs: capkoMHOIA
npuponoi kietok MG63 u Gonpuieid 3penocteio MHK mo cpaBHeHHIo
CD34" kneTkamu, KOTOpble UMEIOT 1 GoJiee HU3KUI YPOBEHb OelKa.

[IprunHa 1 MCTIONIB30BAHMS TOKA3ATEINS «IHCIO KIETOK», a HE «ab-
COJTFOTHOE KOJIMYECTBO Oemnka» — Goiee aleKBaTHOE MpEICTaBICHUE HCCIIe-

JyeMOH KJIETOUYHOHN MOMyJIALNH, IPUYEM NPUHUMAETCA BO BHUIMAHUE U KO-
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nrdecTBo Oenka. K ToMy ke MOAX0A «YMCIIO KIIETOK» IO3BOJISIET YUHTHI-
BaTh HE TOJBKO TAaKHE JIOMHHUPYIOIINE OCIKH, KaK albOyMUH, HO M MEHEe
3aMETHBIE, KOTOPBIE MOTITIH ObI OBITH YTEPSIHBI IIPH CHUKEHHH KOHIICHTpa-
K OeskoB 10 TpeOyemoii BennunHbl. ONTHMaNbHOE BHECEHHE 00pa3iia B
refib, TAKAM 00pa3oM, OyeT 3aBUCETh OT YPOBHS IKCTPAarupoBaHHOTO Oel-
Ka Kak (PyHKIMHM HCIIOJIb30BAaHHOTO YMCIJIA KJIETOK. bosee Toro, moncuer
KJIETOK 0OOJiee COBMECTUM C aJTOPUTMOM aHAJIN3a, JIeTYe KOHTPOIUPYETCs
1 TpUCTIOCOOIEH JUIS M3YUYEeHUS KYJIbTYphl KJIETOK, TAE WX MOJCYET — py-
THUHHAs npouenypa. [lokasarens «4uciIo KIeTok» o0ecrieunBaeT OOIBIIYIO
YHHUBEPCAITFHOCTh M CTAaHIApTH3ALHUIO KJIETOYHOTO IMPOTEOMHOTO aHAJIH3A.
Uwmcno KIeTok, TpeOyeMBIX A aHalu3a CD34" I'CK, cocrasmsier 2X106,
YTO COOTBETCTBYET JABYM OOpasiiaM IyMOBHHHOHN KpoBu. OOpasibl poxo-
JSIT poLeypy OOBbEAUHEHNUS TIOCIIE CTa{M MarHUTHOH cenapanuy U IpH-
TOJHBI 1Sl OJTYYEHHs XapakTepucTHK nonysimuu CD34" T'CK.

Kaxxnpiit oOpasers myrnoBUHHOM KpOBH OEpETCsl OT OJHOI'0 HOBOPOXK-
JICHHOTO JIOHOpa, M03TOMY OOBEeIMHEHHE 00pa3oB O3HAYACT, YTO AHAJIN3
OTpakaeT Pe3yibTaThl IBYX MHAWBUAYYMOB. Takoi 3pQeKT oObennHeHNs
HCKITIOYAaeT BO3MOXKHOCTh PETHCTPAlMU Pa3iuuui MEXAy WHIUBHIYyMa-
MH, HO TIO3BOJISIET MPOBOAUTH JCTAIN3UPOBAHHOE OMHCAHHUE MOIMYIIALIUH
CD34' I'CK 4enosexa.

Ecnu Heo6xoaumo mposecTu pasmuoxkenne CD34" I'CK in vitro, ce-
JyeT UCIOJIb30BaTh MPOTCOMHBINA MPOQMIs 00€3THUCHHOTr0 00pasia Kak
9TaNoH cpaBHeHUs. TakoW MOJIX0J] HAIOMHHAET METOJIOJIOTHIO H3yde-
HHUS TEHOMa, NpU KOTOpoH ompenensercs nocaeposarensHocts JHK B
obe3nmmueHHBIX oOpasnax. Takum 00pa3om, MmoidydaeMmble PE3yIbTAaThI
COOTBETCTBYIOT omucanuio nomyisuun CD34'TCK miomeit B 1enom.
Bbonee Ttoro, mcmomb3oBaHHE (PAKIUOHUPOBAHUS ITO3BOJIAET JydIle

0XapaKTepHU30BaTh pa3Hble OENKH U AaTh OoJiee MOJHYIO KapTUHY IPO-
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Teomuoro npoduis nonynsarnuu CD34" T'CK, To ecTh uaeHTHUIHPO-
BaTh GesikM, U3 KOTOphIX coctouT CD34" cTBONOBAs KieTKa M MOHATH
X (YHKIIMOHAIBHBIE OCOOCHHOCTH, a TAaK)XE IONBITATHCS BBISICHUTH
3HaueHUE HEKOTOPHIX (PaKTOPOB, BIUSIONIMX HA BOSHHMKHOBEHHE U pa3-
BHUTHE ITUX YHUKAJIbHBIX KIIETOK.

I'maBHass TpyaHOCTh, mNpemsTCcTByomas wucciegoBanuto ['CK —
HU3Kasl JOCTYIMHOCTh TaKWX KJIETOK M, 0COOEHHO, Majible KOJHYeCTBa
CD34" I'CK. Tounee, npo6eMa He B KOJUYECTBE JOCTYIHBIX KJIETOK, a
B CJIOXXHOCTH CPaBHEHHs OENKOBBIX Mpoduieil, Moixy4eHHbIX C HOMO-
mpio 2D/MALDI-ipoTeoOMuKH, I KICTOYHBIX MOMYJISAIUN MPU Orpa-
HUYEHHOM 9YHCIIe KJIETOK. IIOmBITKM OCYIIECTBUTH MPUBOAST K COMHH-
TEIbHON JOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJIbTAaTOB U HEpalHOHAIHHO-
MY HCIIOIb30BaHHUIO JOPOTOCTOSIIINX 00Pa3II0B CTBOJIOBBIX KIJICTOK.

OnyH M3 METOJMYECKUX IMOAXOJ0B I pelieHUs MPOOIeMbI JIOCTYHO-
crti 'CK — ucriosnp3oBanue it nx pasmMHoxeHus Jagl, ”MMOOHIIM30BaHHOTO
Ha Mukpocgepax. Kertesz ¢ corpynaukamu [48] mokasai, 9To 3TH MHUKpPO-
cdeprl crmocoOCTBYIOT 2-KpaTHOMY yBenmueHuro guciia MemuHBIX ['CK B
KynbType B TeueHue 14 mneit. HescHo, omHako, Oymer mm 3TOT 3¢ddekt
BOCIIPOM3BECH Ha KJIETKaX YEIOBEKa M KAaKOBBI OyIy CBOICTBA MOIy4EH-
HOM NONYJIALIMK, COXPAHAT JIM TAKUE KIETKU CBOU cBOMCTBa. VIMeHHO mpo-
TEOMHKa OyJIET CIIOCOOCTBOBATH TIOJIyYEHUIO OTBETA Ha STH BOIIPOCHI.

[To HamieMy MHEHHIO, MPOTEOMHKA OCTaeTcs OJHHM M3 Hauboiee
MOIIHBIX MHCTPYMEHTOB H3y4eHHs OenkoBod skcrpeccud. O4eHb Ba)KHO
JUISL asTbHENIIe paboThl MPaBMIILHO BBHIOPAThH MOMYISIIMIO KIIETOK, TaK Kak
MIPOTEOMHKA HCCIEAYEeT IMEHHO IOIYIIAINHN, & He eIUHNYHbIe KiIeTku. [To-
9TOMY TOMOTEHHOCTb IOMYJIALNHA KPUTHYHA IS TIOJy9EeHHs pe3yJIbTaToB,

OTPaXKAIOIIHX €€ OETKOBYIO CYIIHOCTb.
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OnHO U3 HamNpaBlIeHUH NMEPCHEKTUBHBIX AATbHEHIINX UCCIIEA0BaHUN —
msydenne KynbTyphl CD34" KjIeTok B NPUCYTCTBUM M OTCYTCTBHH Jagl-
MHuKpocdep, uTo obemaer momydeHne napopmannu o Oenkax, CBI3aHHBIX C
Pa3MHOKEHHEM TaKUX KIIETOK.

IIporeomuka, ocHoBaHHas Ha ucmons3oBannu 2D/MALDI, Tpebyet
UCTIOJIB30BaHUS JOCTATOYHO OOJIBINNX 00BEMOB O€jIKa B UCCIICAYEMBIX 00-
pasuax. Kak yxe yka3pIBaJoCh, MPOTEOMUKA JTa€T CBEIECHUS O KJICTOYHOM
TIOITYJISIINH, @ He 00 OTIENIBHBIX KIIETKAX.

Kontponupys n3MeHenust B 6e1kax, ¢ MOMOIIbI0O METOI0B IIPOTEOMH-
KM MOKHO M3y4aTh (PyHKIMOHHPOBAHHME KIETKH. DTH U3MEHEHHE MOXHO
WHIyLIUPOBATh, U3MEHSSI YCIOBUS B KyJbType KJIETOK in vitro, B 4acTHO-
CTH, CIIOCOOCTBYSI YBEJIMUYEHHIO CTBOJIOBOCTH KJIETOK. TecTupys CTBOJIO-
BOCTPH KJIETOK, MBI IIOJIy4aeM CIIOCOOHOCTh OOHApY)KUBaTh KIIOYEBEIE OeEII-
KH{, BOBJICUCHHBIC B PETYIISALUIO U MOJIEP)KAHUE TON BakHeWIeil (yHK-
LUH.

I'CK 00bIYHO KyJBTHBHPYIOT in Vitro B KOMOMHAIMM C Pa3iIMIHBIMU
(akTopamu pocta, a MMEHHO: (akTopoM cTBOJOBBIX KieTok (SCF, 100
ng/ml); murargom Flt-3 (100 ng/ml); tpombomnostiaom (TPO, 50 ng/ml); Un-
tepreiikuaoM-6 (IL-6, 100 ng/ml). D11 daxropsl, Kak OBLTIO TOKA3aHO, IO~
nepxuBaroT nonysamuio CD34°/CD38 kieTok, onpeenseMyro no MeMopa-
HOACCOLIMUPOBAHHBIM MapKepaM CTBOJIOBOCTH. JTa TIOIMYJISLHS CTBOJIOBBIX
KJIETOK MOXXET OBbITh JOMOJHHUTEIBHO CTHMYJIMPOBAHA IIPU WCIIOJIb30BAHUH
CHHTETHUYECKOTI0 areHTa, MBIIIMHOI0 peKoMOMHaHTHOro nentuna (Jagged-1),
MMMOOMIIM30BaHHOrO Ha moBepxHOCTH BrCN-akTHBHpOBaHHBIX MHKpocdep.
OTOT CHHTETHYECKHI areHT B3aMMOJCUCTBYeT ¢ pementopoM Notch-1, dro
BEI3BIBaeT aktuBanuio Notch-1-omocpenoBanHo# TpaHCAYKIMK curHana. [1o-
JIararoT, YTO TCHEPHPOBAHHBIA MOJEKYJISIPHBIA CHUTHAT CHELM(UYEeH IS

CTBOJIOBBIX KJICTOK M BKJIFOHYACT MHOI'OYHMCJIICHHBIC 6CJ'IKI/I, HeO6XO}II/IMBIe JUIA
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TIOZIEPXKaHHUST CTBOJIOBOCTH. 33 3TUMH COOBITHSIMH M MX COCTaBIISIOLIMMH
MOKHO HaOJI0/1aTh € TOMOIIBIO ONMCAHHBIX B Pab0TE METOAOB IIPOTEOMHKH.

[ToTeHnman MpOTEOMHUKH CBSI3BIBAIOT C THIATEIBHBIM ONHCAaHUEM Oell-
KOBOTO Hpodumiisi KIeTouHbIX momyssinuid. [Iporeomuka Bpsia JiM npejaHa-
3Ha4eHa A HaOJIIOAEHHS 3a TOHKMMH M3MEHEHUSIMH JKcIpeccuu. bomee
1eJIeco00pa3Ho MCIOJBb30BaTh ee ISl onpeaencHus U auddepeHuuanim
KJIETOYHBIX cyOnomyssinmii. VIcTHHHBIE BO3MOXKHOCTH ITPOTEOMHKH, Majlo-
JIOCTYITHBIE /I IPYTHX METOJ0B HaOMIOAEHMS 3a dKCIpeccuel OesKoB, 3a-
KJIFOYaloTCs B OOHAPY>KEHUH MOCTTPAHCIISIIMOHHBIX MOANGUKAMN (Harpu-
Mep, pochopunmmposanus). Jpyroe 10CTOMHCTBO MPOTEOMHKN B COYECTAHUH
¢ 6ronH(pOPMATHKON — CIIOCOOHOCTh M3ydaTh KJIETKY M Kak Ieioe, M Kak
OTACJIBHBIC €€ KOMIIAPTMECHTHI, (bHKCHpOBaTB HU3MCHCHUS B HUX KOHIICH-
Tpanuu OeNKOB.

IIpoTokon mpoTeoMubIX uccnenoanuii CD34" I'CK 6bin aBTOMATH-
3MPOBaH HaMH C LEJIBI0 MaKCMMAJILHO BO3MOXKHOTO TOBBIIIEHHS BOCIIPO-
M3BOJMMOCTH M MCKITIOUEHHUS! OIIMOOYHOTO BIMSHHS 4eJIOBEUECKOTo (hak-
Topa. Kimou k kaprupoBanuro Bcero mporeoma ['CK nexxat B aBTOMaTH3a-
UM MIPOTOKOJIA TAKKM 00pa3oM, YTO MUMETh CIIOCOOHOCTh HE TOJBKO aHa-
TU3UPOBaTh OOJNBIIME O0BEMBI OOpa3IOB, HO W IOANCPKHUBATH BBICOKHUI
YPOBEHb UCIIOJHEHUS ONEpalii Ha TPOTSHKEHUH BCEX CTAAMN aHan3a.

[TepBast ctamust aBTOMAaTHU3aIMK — U3BJIEYEHUE OCIIKOBBIX IIATEH U3 Te-
ns. DTy TMPOUENypy OCYIIECTBISIET pOOOT, BBIPE3AONIMI IMSATHO JIE3BHEM
JaMeTpoM 2 MM, B OTJIMYHME OT PYYHOTO CIOCO0a C HCHOJIB30BaHUEM
ckanbnens. [ 1TaBHOE PerMyIIecTBO aBTOMATH3alMM B JaHHOM Cilydae —
BO3MO)KHOCTh H3BJICYEHHUSI OOJBIIOr0 KOJNWYECTBA MSATEH, YTO 3aTPYIHHU-
TENFHO CIIeNIaTh BPYYHYIO. J[pyroe npenMyIiecTBO COCTOUT B TOM, YTO BBI-
pe3aHne MPOMCXOAUT B 30HE HaMOOJBINCH KOHLEHTPAIMK O€NKa, KOTOpoe

ONpECACIACTCA C MNOMOLIBIO KOMIIBIOTCPHOI'O aHajIr3a. DTO TO3BOJISET
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o0ecreunTh OCTOSHCTBO 00beMa o0pasiia M KoindecTBa Oesika mpu yc-
JIOBUM JOCTATOYHOTO pa3Mmepa IATHa. [IpuMeHeHne JIe3BHs Tarke CIIO-
COOCTBYET HEPa3pYIICHUIO COCEAHUX MATEH. TeM He MeHee, HEAOCTaTKOM
pobota manHo# koHcTpykimu (Gelpix, Genetix) sBIsCTCS MMOMagaHUe re-
71 Ha JIE3BHE, YTO 3aTPyAHSCT W3BICUCHHUE TOCIECIYIOMNX OCIKOBBIX IIfi-
TeH. DTO MPEISATCTBHE YCTPAHSETCS 3a CUET MOCTOSHHOTO NPOMBIBAaHHS
JIe3BUS BOJOH.

Bropast asromatnznpoBanHas craaus — podorusanus (GE healthcare)
MIpoLleAyphl TlepeBapuBaHus Oenka. 37ech TakkKe BO3MOXKHAa paboTa c
OOJBIINM KOJMYECTBOM OENKOBBIX IATeH. OqHa U3 Ipo0IeM IPH UCIOTh-
30BaHMH 3TOT0 POOOTAa — COCKANIB3bIBAHKE TN C JIC3BUS, MPENOTBpAIIae-
MOE yCTpaHeHHEM M30BITOYHOM JKHAKOCTH 3a cueT ee ucnapenus. OQHaKo
mocJiefHee TOJDKHO OBITH 3aBEPIICHO K MOMEHTY J00aBIeHHUs (pepMeHTa BO
n30ekKaHNe MOTeph IMOJHUIEHTHAOB, aACOPOUPYIONIMXCS Ha IUIACTHKOBBIX
CTEHKax cocy/ia.

Iocnenusas m ¢uHanmbHAS cTagusl aBTOMAaTHU3AlMHd — HCIIOJIL30BAHHE
pobora Cartesian SynQuad, Genomic Solutions AJisi MOATOTOBKH «COHIBU-
4ay Marpuma-oopaser (pactop nenruaa)-mMatpuna it MADLI-anamm3a.

Wrak, HamMmu pOIEMOHCTPUPOBAHO, uT0 KoMOnHanmsa 2D snextpodo-
pe3a ¢ (ppakIMOHUPOBAHUEM KJIETOYHBIX OPraHei MOXeT JaTh WHpopMa-
LIUIO O BHYTPUKJIETOYHOW JIOKaNu3auu crenuduieckux oenxos. Pazpado-
TaHHBIA METOJ] OTJIMYAETCS] BOCIIPOM3BOAMMOCTHIO ¥ BO3MOXKHOCTBIO KOJIHU-
YECTBEHHON OLIEHKH PEe3yJbTaToB. BapnabenbHOCTh MOIy4aeMbIX JaHHBIX
CHIDKEHA, B TOM YHCJIE 32 CYeT MUHUMHU3AINHU IIOMEX000pa30BaHUs CO CTO-
POHBI JOMHUHHPYIOIINX B 00pasie OenkoB. B maeambHOM citydae, HOJDKHA
OBITH BO3MOXKHOCTH aBTOMATH3aAIMN BCEro Habopa mpoueayp.

Hccnenosanme ['CK ¢ moMOIIBI0 MPOTEOMUKH TO3BOJISIET MTONYYHUTH

CBCACHUA O MOJICKYJIAPHBIX MEXaHU3MaX CHUTHAJIU3AllNU. HaanMep, nepe-
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nava curnana Notchl, koTopslit akTuBupyetcst Jagl u Bkimodaer B ceds 1ie-
pememrerre 6enka MAMLI w3 mUTOIDIA3MBI B SIIPO, MOXKET M3Yy4aThesl Ha
YpPOBHE pa3HBIX KJIETOYHBIX (PpaKiuii Mpu M3MEpEeHHH YPOBHEW Oeka W/wim
9KCIIPECCHH HOBBIX OenkoB. TakuM 00pa3oM, MOITBEP)KAAIOTCS W3BECTHBIC
IIyTH NIEpeJady CUTHAIOB WM OOHAPYXUBAIOTCA HOBBIC ITyTH.

Bonee Toro, /Ui M3BECTHBIX MyTeH Mepelayd CUrHaja MOTYT OBITh
paccunTansl Teopetndeckue 3HadeHus pl ¥ MW OenkoB-y4acTHHKOB 3a
CUET WCIIOJB30BAHMUS TAKOro HWHCTpyMeHTa, kak «Compute pI/MWy
(http://www.expasy.org/tools/). Paccunrannsie Takum obpazom pl 1 MW
mit MAMLI cocraBunu 8,45 u 10® kDa cootBercTBeHHO. I10 3TUM BeH-
YIHAM MO>KHO OTIPENEIUTh KOOPIMHATHI Oenka B 2D-rese 1 UCroab30BaTh
3TO JUIsL TOTIOJIHUTENIFHOTO aHaIM3a. XO0Ts TaKOi MOAXO0 U UMEeT OIpese-
JICHHBIE HEJJOCTATKH, KOTOPBIE OTPEOYIOT YCHIINH IO YCTPAHEHHUIO, OH Ha-
CTOJIBKO TPEBOCXOJUT TPAAULMOHHBIE METOAWKH, YTO paccMaTpUBaeTCs
KaK OYEHb IEePCIEKTUBHBII ISl OYAYIINX HCCIIETOBaHUM.

Tem He MeHee, W TpaJUIMOHHBIC METOABI HCCIEIOBAaHHS MPOTEOMa
KJIETOYHOH MOMyJISIIMN HE NCUEPIaIl CBOMX BO3MOXHOCTEH IS M3YIEHUS
CTBOJIOBBIX KJIETOK. B 4YacTHOCTH, OHM MOTYT OBITH HCIOJB30BAaHBI I
JYYIIEer0 MOHWMAaHMS MOJIEKYJSIPHOM CHUTHAJIM3alMd W B3aUMOMACHCTBUS
OCIIKOB IPYT C IPYTOM.

B nenom, B I'CK Ham ynanock uaeHTuduuposath 6oee 500 Oenkon
(npencraBiieHbl B MPUIOKEHHUH), (BKIIOYass U30(QOPMBI U ITOCTTPAHCIISILIHU-
OHHBIE MOJU(HKAINH), CIOCOOHBIX BBHIIOJNHATH pa3Hble (QYHKIMH B KJIET-
ke. [lomydeHnas mporeoMHast KapTa SIBJISCTCS IMTOJIE3HBIM HHCTPYMEHTOM,
CIIOCOOCTBYIOIIM OLIEHHBATH COCTOSHHE B KIIETOK B HOPME M MaTOJIOTHH B
Pa3HbBIX HKCIIEPUMEHTAIBHBIX YCIOBHAX M JIOTOIHIET aHAJIOTHYHBIE, paHee

moryyeHHsle qanneie [12, 40, 57, 65, 77, 91, 92, 106,109].

102



4.3. IIpoTeoMuKa aTepocK/Iepo3a 1 NepcneKTUBBI HCMOIb30BAHMS

I'CK nJ1s1 Tepanuu aTepockJjiepo3a

B nensax mydiiell MHTEpHpeTanyy pe3yibTaToB, MOJIYYEHHBIX B Ha-
LIeM HCCIICI0BAHMH, MPEACTABISETCS 1IEIeCO00pa3HbIM B3SITh 32 OCHOBY
OJIHYy M3 KOHLENUMHM Pa3BUTUSI aTEPOCKIEPO3a OT HAYAIBHBIX CTaAUH 10
COCTOSIHUS BBIPQ)KEHHOW TaTOJIOTHH.

B cooTBeTcTBHM C HEl, KOMIUIEKCHAsI CHCTEMa PErapanud apTepuid
BKITIOYACT KaK JIOKAIBHBIC, TAK W MPOUCXOISAIINE U3 KOCTHOTO MO3Ta KIIET-
KM, 00€CIeYnBaIOIINEe TOMEOCTa3 U IEJIOCTHOCTh COCY/OB. 3aBHCAIINI OT
BO3pacTa 0TKa3 KOCTHOI'O MO3Ta MPOYILHMPOBATh COCYUCThIE MPOr€HUTOP-
HblE KJIETKH, OTBETCTBEHHBIC 32 BOCCTAHOBJICHHE apTepuil — HecrnocoO-
HOCTb, KOTOpasi BbI3BaHA JUISAIIMMUCS B TEUCHHE BCEH KMU3HU (pakTopamu,
TaKUMH, KaK TUIIEPIUIUAEMHS, CIOCOOCTBYET Pa3BUTHIO aTePOCKIIepO3a
€ro TPOMO0IMOOTUYECKUX OCTIOKHECHUH.

Kak mocnencrBue Takoro otkasa, HOpMaJIbHBIM IPOIECC BOCCTAHOB-
JICHUsI apTepPUANbHON CTEHKH Hapyliaercs. HapyiieHue paBHOBECHS MEX-
Jly TIOBPEXCHUEM apTepHANbHON CTEHKH U €€ BOCCTAHOBJIICHHEM BEIET K
aTePOCKIIEPOTUUECKOMY BOCIHAJICHHUIO U MOCIEAYIONMM OciIokHeHus M. Ko-
CTHBIM MO3T U mpoucxozsamue u3 Hero CK mpencraBnsior coboil Kitoye-
BBIE PETyJSITOPHI aTepOCKIepo3a, U MPOrpecc B MPEAOTBPAIICHUH U Jieyue-
HHM aTepoCKIepo3a U €ro TPOMOOIMOOIMYECKUX OCIOKHEHUH JOJDKEH
OCYIIECTBIIATHCS C YIETOM 3TOr0 H3MEPEHHUsI mporiecca one3nu [19].

Benkxn CK, mApKyIHPYIOIINX B KPOBH, MOTYT CIYXKHATh M TUATHOCTHU-
YECKUMU MapKepaMmu sl TPeJCcKa3aHusi OTHOCHTEIBHOIO PHUCKA Pa3BHUTHS
aTepoCKIIepo3a, U UCTOYHUKOM HH(OPMAIIUK O PereHepaTHBHOM MOTEHI[HA-

JIe OpraHu3Ma.

103



TakuMm 00pa3om, H3ydeHHE NMPOTEOMHBIX NMPOQHIeH KaKk BHYTPEHHHUX
CTEHOK cocynoB, Tak 1 I'CK criocoOHO mpuBecTH, B MIEPCIEKTUBE, K LEIIe-
HampaBlICHHON NPOQUIAKTUKE M TEpanuu aTepoCKJIepo3a C IOMOIIBIO
CTBOJIOBBIX KJIETOK.

IIpu 3TOM HEnecoobpa3Ho, BUAUMO, IIPUHITE BO BHUMAHUE CEKPETOP-
Hble (pakTOpbI, cHOCOOHBIE MOBISATH Ha pa3BuTue U BbhkuBaHne CK. Cek-
perupyemsbie OeNIKH, KaKk U3BECTHO, ONPEAENIIOT B 3HAUNTEIBHON CTEIIEHH
FOME0CTa3 U KOMMYHHMKAllU BHYTPH KapAHOBACKYJISIPHOH CHCTEMBI B OT-
BET Ha ee nopakeHne. BaxxHyio poib urpatot u noBepxHoctasle 6enku CK.

Uccnenosanue nporeoma snemeHToB CCC, arepocKIepoTHUECKUE
W3MECHEHHsS B KOTOPOW 3aTparnBalOT MHOTHE €€ KOMIIOHEHTHI, BKIIOUAs
TJIaAKOMBIIIIEUHBIE U SHJOTEINANbHBIC KIETKH, YK€ IIPUBJICKACT BHUMAaHHE
psAaa y9eHbIX. ABTOPHI 3THX paldoT IONararT, YTO BBIIBICHHE MOIU(HIIN-
pPYeMBIX NaToJiorueil OeKOB MOXKET AaTh KIIIOY KaK K MOHUMaHUIO MeXa-
HU3MOB aTepocKiiep3a, TaKk U K €ro JieueHHto. B maHHBIH MOMEHT Takux
9KCIIEPUMEHTOB, XapaKTEPU3yeMbIX KaK «(pYHKIMOHAIbHAS MPOTEOMHUKA,
BBINOJIHEHO SIBHO HEZOCTAaTOYHO. TeM He MeHee, COOTBETCTBYIOIIEE TTIOBEe-
HHE OEeNKOB, BKJIIOYAsh M3MEHEHHE MX KOJHMYECTBA, W3Y4asloCh NMPH Kapauo-
MHOTIATHSIX YENIOBEKAa M JKMBOTHBIX W B psife Apyrux ciaydaeB. CormacHo
NpeIBAPUTEIBHBIM JIAHHBIM, HanOoJee 00CIAIOIIMMU MapKepamMu JJis Kap-
JUONMPOTEOMUKH MOTYT OBITh TPONOHHHBI, H30(popMBbl  anbda-1-
¢ubprHorena, nzodopmel anonunonporenHa A-1, C-peakTHBHBIA OEJIOK H
ap. [1,10,16,30].

I'maBHOE mpensTCTBHE A aHANIM3a IPOTEOMA COCYIOB IPH aTepore-
He3¢ — IeTePOTrCHHOCTh KIETOYHOTO COCTaBa aTePOCKIEPOTHUYECKHX OJsi-
mek. [Ipyroit MeToamdeckod mpoOIIeMON SBISETCS BBHIOOP aJIEKBATHOTO
KOHTPOJISI, C aKIIEHTOM Ha JIOKAJIN3aLNI0 00pa3IoB B COCYIUCTON CTEHKE U

OTCYTCTBHE MPOTECOJIMTHUECKUX M3MEHEHHH 10 Havaja aHaimm3a. C yueToMm
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BOCHAIMTEIILHON MPUPOABI aTepocKiepo3a, CIeAyeT NPHHHUMAaTh BO BHUMA-
HHE TaKk)Ke B3aNMOJICHCTBHIE MEXIY HHPWIFTPOBAHHBIME T-MMdonuTamMu 1
Makpodaramu, oOpa30BaHHBIMH M3 MOHOLHUTOB. Makpodara IOBOIBEHO
MHOT'OYUCJICHHBI 1 MOT'YT MaCKUPOBAaThb 6GHKI/I, MIPOUCXOAAIINE U3 KOMIIO-
HEHTOB HOPMAJIBHOW CTEHKHU COCYHOB. boiee Toro, oOHapy)eHHOE yBesu-
YeHHEe KOJIMYECTBA KaKOro-mubo Oerka MOXET ABJAThCA Pe3yIbTaTOM HH-
(UIBTpail MOHOLIUTOB B OPKEHHYIO apTepHIo.

HecmoTpst Ha 3TH orpaHHYeHus, NEPBHIE TONBITKA aHAIN3a aTepo-
CKJIEPOTHYECKOTO MOPAXKEHHsI C MOMOIIBI0 2-D ObUIN NpeANpUHSTH TOYTH
20 ner nazazn. Tak, Stastny et al. [81] cpaBHMBan OenkoBbIil cocTaB JUMO-
(ubpO3HOIT GIAMIKK ¢ COCTAaBOM HOPMAaJbHON MHTHMBI U OOHAPYXKHII, YTO
0eJIKH TIIa3MEHHOTO TPOUCXOXKIeHHs (aMbOyMKH, (PHOPUHOreH, IMMYHOT-
nobynuH G, a-1 aHTUTpUIICHH, TpaHCeppHH, rantorioduH, Ano A-I, and
Ano A-II) akkyMyIHpyIOTCS B NOPaKEHHBIX cocynax. AHaJOTHYHO, Song
et al. [79] oOHapyxwi1, yTO OCJNKM M3 IUIa3MBI CTAHOBATCS 0OJIee MHOTO-
YHCJIEHHBI B MHTUME apTepuil IPpU CTapeHUH OJHOBPEMEHHO C YTOJIICHHU-
€M UHTHMBI.

Y CTaHOBJIEHO, YTO OCTEOHEKTHH YCHJIEHHO JKCIIPECCHPYETCS KIET-
KaMH, IPUCYTCTBYIOIINMH B CTEHKE COCYy/Ja IPU MPOTPECCUPOBAHNN aTe-
pocKiiepo3a, a HMMEHHO NpH KaldblM(UKALUU aTepOCKICPOTHYECKON
Ostuku [28].

B Gonee mo3gHuX paboTax ¢ MOMOIIBIO Ja3epHOW JIEHCUTOMETPHUU
OBUIO TIOATBEP)KJCHO 3HAYUTENHHOE YBEIMUYCHHWE OTHOUICHHs allbOy-
MUH/aKTHH B >KUPOBBIX HOJIOCAX 10 cpaBHEHHIO ¢ HopMoii [83]. Ilpu cpas-
HEHHHU aTEPOCKIEPOTUYECKUX OJAIIEK KOPOHAPHBIX apTepuil ¢ HOpMallb-
HBIMH KOPOHAapHBIMH apTepusiMH YOU TNPOAEMOHCTPHPOBAN yBEIHUICHHUE
sKcIpeccuu GpepputrHa (0enka, yIacTBYIOMIETO B KJICTOYHOM HAKOIUICHUH

KeJie3a) B KOPOHAPHBIX apTepHsX WHIUBHIOB C 3a00JICBAHUSIMUA KOPOHAp-
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HbIX aprepuii [104]. B romorenarax arepockiIepoTHYecKUX OJAIIeK deso-
BEKa OOHAPY)KEHO 2-KpaTHOE YBEIMYEHHE JIETKOIETIOYEYHOTo (peppUTHHA
10 CpaBHEHMIO ¢ KoHTpoieM. IIpeanonaraercs ydactue 3Toro 6enka B 00-
Pa30BaHUU aKTHBHBIX (POPM KHCIIOPOA, BHI3BIBAIOIIMX OKHCICHHE JIHITH-
JIOB B CTCHKE KOPOHAPHBIX apTepHil.

B HecTaOunpHBIX OJsmikax (MOCIEIHUE CTAIUU PA3BUTHA) OOHAPYHKE-
HBI Takke n3odopmel al-anturpuncuHa [55] u Habopa u3 27 Genkos, yda-
CTBYIOIIMX B OHOJIOTMUECKHMX Ipoleccax (MHUTPAlM{ TIaIKOMBIIICYHBIX
KJIETOK, aKTHBaIllMd METAJUIONPOTENHA3 MaTpHKCa, PETYISIUH MPOBOCIIA-
JIUTENBHBIX IIATOKWHOB).

B ornmume oT BBISICHEHHS POJM OTIACIBHBIX OEKOB B Pa3BUTHH aTe-
pOCKIIepo3a, MPOTEOMHKA MO3BOJISET OLCHUTh MUKPOOKPYKEHUE OJISILIKH B
nenoM. Tak, obHapykeHO CHIDKeHHe Oenka TeruioBoro moka (hsp27) B cy-
NepHaTaHTe KyJIbTYPHl MOPaKEHHBIX aTEPOCKIEPO30M KIIETOK, a TaKxke
hsp27, hsp20, cynepokcuucmyTasbl 3 B CTaOMIIBHBIX OJISIIIKAaX 10 CpaB-
HEHUIO ¢ HeCcTaOMIbHBIMU [63].

Hakonen, cienyer yka3aTh Ha paOOTy, B KOTOPOH H3YYalCh OEIKH
13 UIMMYHOTHCTOXHMHYECKH KJIacCH(UINPOBAHHBIX CTAOMIBHBIX M HECTa-
OWMITBHBIX OJsAIIeK COHHBIX apTepuii [60]. ABTOpBI OOHAPYXKIITH, YTO OKOJIO
70% MIeHTUPUIMPOBAHHBIX OEJIKOB MPOUCXOIAT M3 TUIa3Mbl, YTO CBUJIE-
TENLCTBYET O HapyNIEHHH OapbepHBIX (PYHKIMWI SHAOTENNST HE3aBUCHMO OT
TUNa OJSIKK. B HeCTaOMIBHBIX OJISIIKAaX, 10 CPABHEHUIO CO CTAOWIIBbHBI-
MU, CHIDKAJIOCh cojepikanue cynepokcuanucmytassl 3 (CO/ 3) u rimora-
THoH s-tpanctepassl (I'CT), OenkoB TemioBoro moka 20 u 27, aHHEKCHHA
A10, a Bo3pacTano conepxanue jgerkoro ¢peppurura, COJl 2 u ¢pparmenta
D ¢ubpunorena. Kak u3BectHo, Bce 3TH OSKH Tak WM HHAYE BOBIICYCHBI
B OKHCJINTEIbHBIC MM BOCHAJIMTEIIBHbBIE TPOLECCHI, a TAKKe 00pa3oBaHHUE

OJIALIEK.
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AJTbTEpHATHBHBIN ITOJXO0/ K UCCIIEIOBAHUIO IIPOTEOMa OJISIIIKH NpHMe-
U Duran and Mas et al. [29]. B aTux ombITax 0Opasisl 13 COHHBIX apTepHid
KyJIbTHBHUPOBAIN B 6€30€JIKOBOI Cpelie M aHAJIM3HUPOBAJIM CYIIEPHATAHT C MO-
Mok 2-DE. YcranoBneHo, 4To O€IKH, BLICBOOOXKIaeMEIE U3 OJIsIIEK, BO-
BJICYCHBI B OOpaTHBIN TpaHCIIOPT XoJjecTeprHa (anmomumonpoTtend B-100,
anoJaunonporerH A-1), amonTo3 (JIEKTHH, PaCTBOPSIEMBIH b-rajiakTo3nia3oii),
Jerpamanyo OenkoB (rumpoiniaza 23) U aHTHOKUCIUTEIBLHOS NEHUCTBUE (CY-
TIEPOKCUITINCMYTa3a, TIEPOKCUPeIOKCHH 2). C MOBBIIIEHHEM CI0KHOCTH TO-
paKeHUs BO3pacTajo M KOJM4YecTBO OenkoB. OHAKO HESICHO, BBLICISIOTCS
71 3TH Oenku 13 OJIIIeK aKTHBHO WITH MaccuBHas Audy3us B cpedy Kire-
TOYHOH KyJIbTYpHI IPOUCXOJNT JIerde U3 ONAIIEK, YeM U3 HOPMaJIbHBIX ap-
Tepuii. benok TeruoBoro moka 27, ceKpeTUpyeMblii U3 OJSIIKH B KYJIbTY-
palbHYIO Cpedy, paccMaTpUBAETCsl KaK MOTEHIMAJIbHBIA MapKep aTepo-
CKJIEpO3a, IIOCKOJIBKY €ro COJEpiKaHHe CHIDKAeTCs KaK MO CPaBHEHHIO C
KOHTpPOJIEM in Vitro, TaKk ¥ B IIa3Me KPOBH in vivo. JIpyrum mapkepom B
paboTax 3TOH ke IpYIIBI HCClleIoBaTeNe Tpu3HaeTcs KaTencuH D.

[IprHIMIINATBHO HOBYIO METOAMKY HCCIEIOBAHHUS IPOTEOMHOTO
mpodwra Oonsmkn npeanoxkmia rpynna David Han [11], paspaboraBmmias
T.H. TIpoLeAypy npsMod TkaHeBod mpoteomuku (DTP), mosposromryro
UIeHTU(UIMPOBATH OEJKH B MUHUMAJIBHBIX KOJIMYECTBaxX TKaHu cocyna. C
9TOH LeNIbI0 OeNKU IKCTParupyroTest 13 GUKCUPOBaHHBIX (OPMAITBACTUAOM
U TIOTPY’KEHHBIX B napaduH o0pa3loB TKaHHU, 4TO oOecreunBaeT ux ooiee
s¢pdexTuBHOe pazneneHue. [lomydeHHbIH npoduib OISIMIKK U3 KOpOHap-
HOHU apTepuu BKIIIoUail B cebst 806 OenkoB, psl U3 KOTOPBIX M paHee CBS-
3BIBAJIM C Pa3BUTHEM aTE€POCKIIEPO3a.

OnHaxko, HapsiLy ¢ HUMH, ObUTH OOHAPY)KEHBI BHITOJIHAIOIINE PEryJis-
topusie ¢yukinun PEDF (pigment-epithelium derived factor), mepuoctun

(periostin), MFG-E8 (milk fat globule-EGF-factor 8) u anuekcus I, a Tak-
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K€ HEKOTOpbIe (haKTOPBI pOCTa U IUTOKUHBL. ABTOPBI ITOJIATAIOT, YTO MIMH B
OCHOBHOM HJCHTH(UIIMPOBAHBI OCIKM BHEKJIETOYHOTO MaTpHUKCa, BOBIIE-
YEHHBIC B PA3BUTHE aTEPOCKIIEPO3a U CIIOCOOHBIE MUTPUPOBATH U3 MEANH B
UHTUMY.

Kak B Hameli paboTe (aKIEHT Ha MCCIIEA0BAHUY TaKUX CTPYKTYp, Kak
WHTUMa W MeIus), BHUMAHHE MCCIEeN0BaTEeNeH MPHUBICKAIOT TIaJIKOMBbI-
meynsle kietku cocynoB (I'MK), ubst nponudepanuss 1 MUTpanusi BaXKHBI
Uil pasBuTusl maronoruu. JuddepeHumanbHas NPOTEOMUKA BbISIBHIA
Ba)KHYIO POJIb XaIllepOHOB, a TaKkKe OEJIKOB UTOCKeNeTa (BUMEHTHHA U aK-
THHA) B (OPMUPOBAHUM OJIALIKH, MPOIODKACTCS M3YYEHHE BIHMSHUS Ha
I'MK oxucnennsix JIITHII, okucnurensHOro crpecca, MEXaHUYECKOTO Te-
HOZMHAMUYECKOT0 HaNpsbKeHus. B 4acTHOCTH, B MOCHeIHEM ciiyyae oOHa-
pyXeHO u3MeHeHne ypoBHeil renconuna, hsp27 u CapZ [64]. 3necs ymecT-
HO OTMETHUTb, YTO U JIPyTHE aBTOPHI OOHAPYKUIIU YBEJINUYECHHE IKCIIPECCHU
hsp60 u hsp70 npu aTepockiepoTnieckoM rnopaskeHuu [98].

C yd4eToM IpeACTaBICHHBIX 3/1€Ch PE3yJIbTaTOB HCCIIEIOBAHUN, CXO/I-
HBIX C BBIIIOJIHCHHBIMH HaMH, CIeIyeT yKa3aTh, KAK MHHHMYM, Ha IOJ-
TBEPKJCHUE POIH B (POPMHUPOBAHIH ATEPOCKIEPOTHIECKON OJISIIIKN TaKNUX
HU3KOMOJIEKYJISIPHBIX OCIIKOB, KaK aHHEKCHHBI ¥ OCIIKM TETIOBOTO IIIOKA.

[Tpu 3TOM yMecTHO CHOBa yka3zaTh Ha paboTy Tao ¢ coTpyaHUKaMu
[86], xoTOpBIN OOHAPYKUII, UTO OEITKU TEIUIOBOTO IIOKA (M XalepoHBbI) J0-
munHEpyIoT B CD34" kneTkax.

TeMm He MeHee, COBEPILIEHHO SICHO, YTO ISl YTOUHEHHUs pOJii OEITKOB B
aTeporeHe3e C MOMOIINBIO MTPOTEOMHUKH HEOOXOANMBI JajbHEHIIe uccie-
JOBAaHMS Ha BBIPE3AaEMBIX JIA3€POM MHKpPOYYACTKaX COCYIOB, a TaKXKe
OLIEHKa TOCTTPAHCISIMOHHBIX MOAN(HUKAINI OEIKOB, B YACTHOCTH, OKHC-
JIUTEBHOTO XapakTepa, 9YTO MOXKET OBITh MOJIC3HBIM KaK IJIsl OOHApyKEHUS

HOBBIX MapKEPOB MATOJIOI'MH, TaK U JIJIA ueneﬁ TECpamunu.
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B T0 e Bpems 1oka BecbMa COMHMTENIBHO, YTO NMPOGHIAKTHKA U Jie-
YyeHue arepockiepos3a c¢ nomompio I'CK — nocrarouno Gim3kasi mepcrek-
tBa. C omgHO# croponsl, eme B 2001 T. ObUIO MPOAEMOHCTPHPOBAHO, UTO
BHyTpHuBeHHOE BBeaeHne CD34+ KIeTOK BEACT K YIYYIICHHIO (YHKIIHO-
aupoBauus CCC [50]. C apyroii cTOpOHBI, MEXaHU3MBI, IOCPEACTBOM KO-
TOpBIX TpaHcmIaHTupoBaHHble CK BIMAIOT Ha COCYJIBI, OCTAIOCS MAaJOIO-
HATHBIMU. Bosmoxno, CK nuddepeHnupyrorcst B KIETKH, CIIOCOOHBIE K
3aMEIICHNIO CTPYKTYP, MOPaKCHHBIX B MpOIIECCe aTeporenesa (HEOaHTHo-
reHe3). BmecTo nmpsMBIX /10Ka3aTeNbCTB TAKOW BO3ZMOXHOCTH CYIIECTBYIOT
TIPEATIONOKEHHS 0 MEXaHU3Max M (PaKTOpax, MOIYIMPYIOIINX KIETOYHOE
JIeTIeHNE, aronTo3, roMeoctas u T.I1. IIpu 3TomM Gonee M3ydeHHBIMHU SIBIIS-
totcst ambpuonansHbie CK, Torna kak Bosmoxuoctu I'CK u3BecTHbI ropas-
HO MEHBIIIE.

B nameii padote Hapsay ¢ ['CK npoTeoOMHBIM HCCIICIOBAHUSIM ObLIN
moBepruyThl octeobnactel 1 ['MK aprepuii. [loguepkHem eme pas, 4To
JIOKQIbHOE MHKPOOKPY)KEHHE, B KOTOpoe BXOAAT octeobmactel u MK,
ompenenser kak Hampasieane auddepennnannn ['CK, tak u ¢ubpos
WHTHMBI CTEHKH COCYIOB, XOHIPO- M OCTEOTCHE3 C MOCIEIYIONMeH Kalb-
nudukanuei. Takum oOpa3oM, BCe 3TH TPU CTPYKTYPHBIX 3JIEMEHTA —
B3aMMO3aBUCHMBI. ATEPOCKIEPOTHUECKUE MOPAKEHUSI COJIEPIKAT OCTEO-
6J1acT-110100HBIE KIIETKH, YIABTPACTPYKTYpa KOTOphIX HanmomuHaer [ MK.
B 10 ke Bpems mpemmnojnaraercs, yTo octeobmacTsl mpoucxomat uz CK,
MIPOHUKAIOMIMX B aTEPOCKIEPOTHUECKUE OJISIIKM M3 KPOBSHOTO pycia.
Bugumo, cienyromuii mar i MOHMMaHUS IIPOLIECCOB aTeporeHesa H
BosMokHOcTert ['CK mist ero tepanmuu — OJHOBpEMEHHOE HAOIOCHHE C
TOMOIIBI0 TipoTeomukn 3a auHamukon m3menenuss CK, I'MK u ocreobmna-

CTOB IIPH Pa3BUTHH 3TOH MATOJIOTHH.
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BbIBO/JbI

1.  OnTuMu3HpOBaH ajJrOpUTM MPOTEOMHOTO aHAIM3a — CO3JaHa
e/IMHasl CXeMa HMCCIeIOBaHus OeNKOBBIX Mpoduiei, yrpomatoias cpaBHe-
HHE JAaHHBIX, MOJTYYCHHBIX HA TaKHX Pa3HBIX 00BEKTax, KaKk OCTEOOJACTHI,
MoHoHyKIeapHble Kietki, CD34 TCK n MHTHMO-MeIHaNbHbIi CIOH a0pThI
YeJIOBeKa. Y COBEPIIICHCTBOBAHHBINA MeTo]] — KoMOuHaIms 2D-31ekrpodopesa
¢ (ppakumOHMpPOBaHWEM KJIICTOYHBIX OPTaHEIUI ITO3BOJIICT HE TOJBKO MpO-
BECTH MPOTCOMHEIN aHAN3 KJIETOK, HO W MOJYYUTh HH()OPMAIIUIO O BHYT-

pHKJ’IeTO‘IHOfI JIOKaJIn3alnuu CHeHI/I(i)I/I‘ICCKI/IX OCIKOB.

2. H3ydeHO ¢ MOMOLIbIO TMPOTEOMHKH IOBEJCHUE OENKOB OCTEO-
651acTOB, U3MEHSIONIUXCA TIO/ AeHCTBUEM ITapaTHPEONTHOTO FOPMOHA, SB-
nsronierocs BakHeIM KoMitoHeHToM Hunm I'CK. Iloka3aHo, 4To mpoTeoMm-
HBI aHaIN3 MOXKET MPUMEHSTHCS ISl HaOJIOEHHs 32 JMHAMUKOW H3Me-
HEHHsl OEJTKOB B OTBET HA BHEIIHHE BO3ICHCTBHS, YTO, B CBOIO OuYepelb,

JAaCT BO3MOXKHOCTD IMPOBOJAUTH IKCIIAHCHUIO I'CKB YCI0BUAX in vitro.

o +
3. Omnwucan nporeomusiit mpopuns MHK u CD34'T'CK ¢ BeIcOKHM
pa3pelieHrneM, TO €CTh ClieJlaH BaXKHBIH 1Iar B MOCTPOCHHH TIIOOAIBHOTO
MPOTEOMHOTO MpOodHIs MOHOHYKJIeapHbIX KineTok u CD34" T'CK. Ilpose-

JleHa uIeHTH(HUKAIKs 6enkoB, IpucyTeTBytomux B CD34 TCK.

4. CormocraBieHsl IPOTCOMHBIC MTPOQUIN UHTHUMBI U MEIHU COCY-
JIOB B IIpOIiecce aTeporeHesa. BhIsBiIeHbI OEJKH, YPOBHU KOTOPBIX H3Me-
HAIOTCSL TPU Pa3BUTHH aTEPOCKIEPOTHYECKOTO IOPAKEHHS B HHTHMO-
MeInalbHOM CJIoe aopThl 4yenoBeka. IloaTeepxaeHa pons B (opmupoBa-
HUM aTePOCKIIEPOTUYECKOM OJSANIKM TaKMX HU3KOMOJEKYISPHBIX OEIKOB,

KaK aHHEKCHHBI U OCJIKM TEILIOBOIO IIOKA.
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5. HonyquHHe JaHHBIC TOATBCPKAAOT TAKKE MOTCHIUAIbHYIO
BO3MOXHOCTh Hcronb3oBanus I'CK B TCpary aTcpoCKICpO3a U YKA3bIBAIOT
Ha IEPCIEKTUBHBIC HAIIPABJICHUS ITPOTEOMHBIX HCCIICAOBAHUIN TaKUX 00BeK-
TOB, KaK CTBOJIOBBIC KJICTKH, 0ocTe00IaCcThl U TJIaIKOMBIIIEYHBIE KIICTKU KPO-

BEHOCHBIX COCYIOB.
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CIIUCOK COKPAIIIEHUI

I'CK — remomnosTu4eckre CTBOJIOBBIE KIETKU

D — nBymepHBIE AIeKTpodoperpaMmebl

DB — uzoronnyeckuii dhochatusrii 6ydep, pH 7,4

N2 — u3o3nekrpuueckoe HOKYCUPOBAHHE

JIITHIT — munonpoTen sl HU3KOW INIOTHOCTH

MHK — MOHOHYKJI€apHBIE KIETKU

MCK — Me3eHXUMalIbHbIE CTBOJIOBBIE KIIETKU

IIK — nynoBuHHas: KpOBb

IITI" — mapaTupeonIHbII TOPMOH

CK — cTBOJIOBBIE KIIETKH

CCC — cepaeunococynucTasi cicremMa

TXY — TpuxsiopykcycHast KUCIOTa

OBC — deranbHas ObIYbS CHIBOPOTKA

OTA — >TUNCHINAMUHTETPAYKCYCHAS KUCIIOTa

CD34" I'CK — reMONOSTHYECKHE CTBOJIOBbIE KJIETKH, HECYIIIHE aHTHIEH
CD34

2D — MeToJ IBYMEPHOTO Tejib-3eKTpodopesa Ha MOoIHaKpUIIaMU/Ie

FACS — aktuBupoBanHas (yopecleHIiel COpTUPOBKa KIIETOK

GFP — 3eneHslii Gryopecuupyrouii 0einok

HSP — 6enxu TeroBoro moka (heat-shock proteins )

IMDM - pocroBas cpena 1J1s KyJIbTHBHpOBaHUs kieTok Dulbecco M

IPG cTpurrsr — refieBbie MOJIOCKH IMMOOMIIN30BAHHBIX TpafueHToB pH

IL — unTEpneikuH

Jaggedl (Jagl) — cuHTEeTHYECKHMH (MBIIIUHBIA) PEeKOMOWHAHTHBINA

NnenTua, JUraHa
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MALDI-TOF (matrix assisted laser deionization time of flight) —
MaTpuyHas Ja3epHas JCCOPOIMOHHAS MOHHM3ALMOHAs BPEMSIPOJICTHAS
Macc-CIeKTPOMETPHS

Notch-1 — peuentop, IPUCYTCTBYIOIIUIT HA TOBEPXHOCTH KIIETOK

SCF — (hakTop CTBOIOBBIX KIETOK

TGF — tpanchopmupyronuii pakrop pocra

TPO — TpombonpoTenH.
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MNPUJTOKEHUE

Be.mm, ﬂIleHTH(l)l/l].[HPOBaHHLIe METOJaMH

NPOTEOMHUKH B Tpex (ppakuusx, Bbieaennsix n3 CD34 TCK

Tabauma 1
BepositHocTh Howmep
Ne n/n| coBnanenus ID 6enxoB m1s CD34'T'CK (1-1 dpakius, 1-1 IOBTOPHOCTE) nsTHA
(%)

1 2 3 4

1 93.53 Immunoglobulin superfamily member 8 precursor CD81 partner 3 521
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

2 92.45 Hemoglobin subunit alpha Hemoglobin alpha chain Alpha globin 943
Homo sapiens Human

3 85.65 Hemoglobin subunit alpha Hemoglobin alpha chain Alpha globin 963
Homo sapiens Human

4 83.52 Immunoglobulin superfamily member 8 precursor CD81 partner 3 498
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

5 76.42 Hemoglobin subunit gamma 2 Hemoglobin gamma 2 chain Gamma | 971
2 globin Hemoglobin gamma G chain Hb F Ggamma Homo sapiens
Human

6 68.30 Cystinosin Homo sapiens Human 773

7 68.18 Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain Gamma | 786
1 globin Hemoglobin gamma A chain Hb F Agamma Homo sapiens
Human

8 58.09 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 583
man

9 56.07 Hemoglobin subunit gamma 2 Hemoglobin gamma 2 chain Gamma | 806
2 globin Hemoglobin gamma G chain Hb F Ggamma Homo sapiens
Human

10 53.12 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 672
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human

11 4843 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Human 740

12 47.13 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 385
man

13 47.13 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 385
man

14 46.11 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 453
man

15 46.05 Immunoglobulin superfamily member 8 precursor CD81 partner 3 550

Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human
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3

45.42

Immunoglobulin superfamily member 8 precursor CD81 partner 3
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

528

17

44.29

Chloride channel protein 3 CIC 3 Homo sapiens Human

597

39.44

Bcl-2-modifying factor Homo sapiens Human

1017

19

37.86

Immunoglobulin superfamily member 8 precursor CD81 partner 3
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

630

20

37.73

Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo
sapiens Human

970

21

36.82

Low-density lipoprotein receptor related protein 8 precursor Apoli-
poprotein E receptor 2 Homo sapiens Human

901

22

36.20

Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain Gamma
1 globin Hemoglobin gamma A chain Hb F Agamma Homo sapiens
Human

814

23

35.21

Uncharacterized protein KIAA0196 Homo sapiens Human

588

24

34.70

Keratin-associated protein 21 2 Homo sapiens Human

883

25

33.75

Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo
sapiens Human

788

26

33.08

Vacuolar protein sorting associated protein 25 hVps25 ELL asso-
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human

491

27

28.49

Selenocysteine-specific elongation factor Elongation factor sec Eu-
karyotic elongation factor selenocysteine tRNA specific Homo sa-
piens Human

593

28

28.19

Immunoglobulin superfamily member 8 precursor CD81 partner 3
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

629

29

27.88

Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu-
man

598

30

27.76

Immunoglobulin superfamily member 8 precursor CD81 partner 3
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

640

31

26.56

DNA-directed RNA polymerase mitochondrial precursor EC2 77 6
MtRPOL Homo sapiens Human

591

32

25.73

Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu-
man

33

24.53

Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu-
man

736

34

24.18

Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu-
man

522

35

23.66

Hemoglobin subunit gamma 2 Hemoglobin gamma 2 chain Gamma
2 globin Hemoglobin gamma G chain Hb F Ggamma Homo sapiens
Human

851

36

23.54

Transcription factor MafK Erythroid transcription factor NF E2 p18
subunit Homo sapiens Human

611
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1 2 3 4

37 22.94 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 599
man

38 22.57 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 555
man

39 22.53 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 713
man

40 22.37 Immunoglobulin superfamily member 8 precursor CD81 partner 3 480
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

41 22.34 Keratin-associated protein 21 2 Homo sapiens Human 283

42 22.34 Keratin-associated protein 21 2 Homo sapiens Human 283

43 22.34 Keratin-associated protein 21 2 Homo sapiens Human 283

44 21.74 Beta-defensin 118 precursor Defensin beta 118 Beta defensin 18 849
DEFB 18 Epididymal secretory protein 13 6 ESP13 6 Homo sapiens
Human

45 21.28 Actin-binding Rho activating protein Striated muscle activator of 621
Rho dependent signaling STARS Homo sapiens Human

46 20.71 Beta-defensin 118 precursor Defensin beta 118 Beta defensin 18 807
DEFB 18 Epididymal secretory protein 13 6 ESP13 6 Homo sapiens
Human

47 20.70 Uncharacterized protein C9orf79 Homo sapiens Human 728

48 20.48 Uncharacterized protein C9orf79 Homo sapiens Human 715

49 20.45 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens Human | 684

50 20.10 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 446
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

51 19.29 Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo | 896
sapiens Human

52 19.04 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 548
man

53 19.03 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 1023
protein Atrophin 1 related protein Homo sapiens Human

54 18.76 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 1035
man

55 18.75 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 392
protein Atrophin 1 related protein Homo sapiens Human

56 18.75 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 392
protein Atrophin [ related protein Homo sapiens Human

57 17.59 Keratin-associated protein 21 2 Homo sapiens Human 263

58 17.59 Keratin-associated protein 21 2 Homo sapiens Human 263

59 17.37 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 571
kDa nucleoporin Homo sapiens Human

60 17.27 Keratin-associated protein 21 2 Homo sapiens Human 254

61 17.27 Keratin-associated protein 21 2 Homo sapiens Human 254

62 16.13 Olfactory receptor 51G1 Homo sapiens Human 699

63 1591 Bcl-2-modifying factor Homo sapiens Human 648

64 15.87 Mitochondrial intermediate peptidase mitochondrial precursor EC 3 761

4 24 59 MIP Homo sapiens Human
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1 2 3 4
65 15.73 Actin-binding Rho activating protein Striated muscle activator of 600
Rho dependent signaling STARS Homo sapiens Human
66 15.58 Keratin-associated protein 21 2 Homo sapiens Human 650
67 15.48 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 763
mo sapiens Human
68 15.14 Bcl-2-modifying factor Homo sapiens Human 559
69 14.77 Complex I intermediate associated protein 30 mitochondrial precur- | 355
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
70 14.77 Complex I intermediate associated protein 30 mitochondrial precur- | 355
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
71 14.71 Bcl-2-modifying factor Homo sapiens Human 665
72 14.01 Actin-binding Rho activating protein Striated muscle activator of 513
Rho dependent signaling STARS Homo sapiens Human
73 13.95 Immunoglobulin superfamily member 8 precursor CD81 partner 3 512
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human
74 13.67 Prolargin precursor Proline arginine rich end leucine rich repeat 717
protein Homo sapiens Human
75 13.60 Keratin-associated protein 21 2 Homo sapiens Human 257
76 13.60 Keratin-associated protein 21 2 Homo sapiens Human 257
77 12.98 Uncharacterized protein C9orf79 Homo sapiens Human 558
78 12.87 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 377
protein Atrophin 1 related protein Homo sapiens Human
79 12.87 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 377
protein Atrophin 1 related protein Homo sapiens Human
80 12.51 Hpall tiny fragments locus 9¢ protein Homo sapiens Human 782
81 12.12 Immunoglobulin superfamily member 8 precursor CD81 partner 3 582
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human
82 12.06 Immunoglobulin superfamily member 8 precursor CD81 partner 3 743
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human
83 11.90 Uncharacterized protein KIAA0196 Homo sapiens Human 508
84 11.85 FYN-binding protein FYN T binding protein FYB 120 130 p120 606
p130 SLP 76 associated phosphoprotein SLAP 130 Adhesion and
degranulation promoting adaptor protein ADAP Homo sapiens Hu-
man
85 11.59 Keratin-associated protein 21 2 Homo sapiens Human 302
86 11.59 Keratin-associated protein 21 2 Homo sapiens Human 302
87 11.56 Complex I intermediate associated protein 30 mitochondrial precur- | 247
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
88 11.56 Complex I intermediate associated protein 30 mitochondrial precur- | 247

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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89 11.40 Uncharacterized protein C9orf79 Homo sapiens Human 494
90 11.22 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger protein 19 | 601
Dorfin Double ring finger protein p38 protein Homo sapiens Human

91 11.19 Keratin-associated protein 21 2 Homo sapiens Human 252

92 11.19 Keratin-associated protein 21 2 Homo sapiens Human 252

93 11.02 Bcl-2-modifying factor Homo sapiens Human 646

94 11.00 Zinc finger BED domain containing protein 4 Homo sapiens Human | 484

95 10.99 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 359
protein Atrophin 1 related protein Homo sapiens Human

96 10.99 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 359
protein Atrophin 1 related protein Homo sapiens Human

97 10.87 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 376
mo sapiens Human

98 10.87 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 376
mo sapiens Human

99 10.77 Zinc finger protein 295 Zinc finger and BTB domain containing 752
protein 21 Homo sapiens Human

100 10.74 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 608
man

101 10.67 E3 997

102 10.64 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 467

103 10.55 Keratin-associated protein 21 2 Homo sapiens Human 958

104 10.54 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 553
kDa nucleoporin Homo sapiens Human

105 10.26 Anaphase-promoting complex subunit 2 APC2 Cyclosome subunit2 | 836
Homo sapiens Human

106 10.06 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 514
kDa nucleoporin Homo sapiens Human

107 9.90 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 542
man

108 9.90 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Human 542

109 9.79 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 636
kDa nucleoporin Homo sapiens Human

110 9.64 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens Human | 562

111 9.59 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 466
protein Atrophin 1 related protein Homo sapiens Human

112 9.57 Keratin-associated protein 21 2 Homo sapiens Human 285

113 9.57 Keratin-associated protein 21 2 Homo sapiens Human 285

114 9.45 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 711

115 9.43 Keratin-associated protein 21 2 Homo sapiens Human 934

116 9.37 Cathepsin S precursor EC 3 4 22 27 Homo sapiens Human 239

117 9.37 Cathepsin S precursor EC 3 4 22 27 Homo sapiens Human 239

118 9.36 Keratin-associated protein 21 2 Homo sapiens Human 289

119 9.36 Keratin-associated protein 21 2 Homo sapiens Human 289

120 9.28 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 637
Telomeric DNA binding protein Homo sapiens Human

121 9.21 Uncharacterized protein C9orf79 Homo sapiens Human 724

122 9.10 Beta-defensin 118 precursor Defensin beta 118 Beta defensin 18 841

DEFB 18 Epididymal secretory protein 13 6 ESP13 6 Homo sapiens
Human
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123 9.01 Keratin-associated protein 21 2 Homo sapiens Human 246
124 9.01 Keratin-associated protein 21 2 Homo sapiens Human 246
125 8.82 Uncharacterized protein C18orf54 precursor Homo sapiens Human 472
126 8.69 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 400
kDa nucleoporin Homo sapiens Human

127 8.69 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 400
kDa nucleoporin Homo sapiens Human

128 8.68 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 1033
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human

129 8.60 Complex I intermediate associated protein 30 mitochondrial precur- | 232
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

130 8.60 Complex I intermediate associated protein 30 mitochondrial precur- | 232
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

131 8.55 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 371
mo sapiens Human

132 8.55 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 371
mo sapiens Human

133 8.46 Bcl-2-modifying factor Homo sapiens Human 428

134 8.18 Keratin-associated protein 21 2 Homo sapiens Human 277

135 8.18 Keratin-associated protein 21 2 Homo sapiens Human 277

136 8.10 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 1024
Human

137 8.00 Keratin-associated protein 21 2 Homo sapiens Human 275

138 8.00 Keratin-associated protein 21 2 Homo sapiens Human 275

139 7.99 Zinc finger protein 225 Homo sapiens Human 420

140 7.95 Keratin-associated protein 21 2 Homo sapiens Human 975

141 7.90 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 344

142 7.90 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 344

143 7.88 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 381
protein Atrophin 1 related protein Homo sapiens Human

144 7.88 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 381
protein Atrophin 1 related protein Homo sapiens Human

145 7.86 Complex I intermediate associated protein 30 mitochondrial precur- | 320
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

146 7.86 Complex I intermediate associated protein 30 mitochondrial precur- | 320
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

147 7.84 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 408
kDa nucleoporin Homo sapiens Human

148 7.84 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 408
kDa nucleoporin Homo sapiens Human

149 7.84 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 408
kDa nucleoporin Homo sapiens Human

150 777 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 518

protein Atrophin 1 related protein Homo sapiens Human
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151 7.74 Vacuolar ATP synthase subunit G2 EC3 6 3 14 V ATPase G sub- 776
unit 2 Vacuolar proton pump G subunit 2 V ATPase 13 kDa subunit
2 Homo sapiens Human

152 7.69 Bcl-2-modifying factor Homo sapiens Human 457

153 7.66 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 410
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human

154 7.58 Keratin-associated protein 21 2 Homo sapiens Human 290

155 7.58 Keratin-associated protein 21 2 Homo sapiens Human 290

156 7.57 MANSC domain containing protein 1 precursor Homo sapiens Hu- 892
man

157 7.47 Keratin-associated protein 21 2 Homo sapiens Human 305

158 747 Keratin-associated protein 21 2 Homo sapiens Human 305

159 747 Keratin-associated protein 21 2 Homo sapiens Human 305

160 7.29 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 405
Telomeric DNA binding protein Homo sapiens Human

161 7.29 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 405
Telomeric DNA binding protein Homo sapiens Human

162 7.23 Keratin-associated protein 21 2 Homo sapiens Human 944

163 7.13 Zinc finger and BTB domain containing protein 41 Homo sapiens 923
Human

164 7.10 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 516
protein Atrophin 1 related protein Homo sapiens Human

165 7.09 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 917
Human

166 7.08 Bcl-2-modifying factor Homo sapiens Human 953

167 7.05 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 Transmem- | 388
brane phosphatase with tensin homology Protein BJ HCC 5 Homo
sapiens Human

168 7.05 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 Transmem- | 388
brane phosphatase with tensin homology Protein Bl HCC 5 Homo
sapiens Human

169 7.02 Transcription factor MafK Erythroid transcription factor NF E2 p18 | 766
subunit Homo sapiens Human

170 6.98 Brevican core protein precursor Brain enriched hyaluronan binding 409
protein Protein BEHAB Homo sapiens Human

171 6.98 Brevican core protein precursor Brain enriched hyaluronan binding 409
protein Protein BEHAB Homo sapiens Human

172 6.95 Complex I intermediate associated protein 30 mitochondrial precur- | 351
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

173 6.95 Complex I intermediate associated protein 30 mitochondrial precur- | 351
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

174 6.88 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 488
protein Atrophin 1 related protein Homo sapiens Human

175 6.72 Complex I intermediate associated protein 30 mitochondrial precur- | 368

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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176 6.72 Complex I intermediate associated protein 30 mitochondrial precur- | 368
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

177 6.71 Zinc finger BED domain containing protein 4 Homo sapiens Human | 380

178 6.71 Zinc finger BED domain containing protein 4 Homo sapiens Human | 380

179 6.71 Zinc finger BED domain containing protein 4 Homo sapiens Human | 380

180 6.66 Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo | 797
sapiens Human

181 6.64 Beta-defensin 118 precursor Defensin beta 118 Beta defensin 18 771
DEFB 18 Epididymal secretory protein 13 6 ESP13 6 Homo sapiens
Human

182 6.57 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 328

183 6.57 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 328

184 6.50 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 725
man

185 6.50 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 725
man

186 6.46 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 425
protein Atrophin 1 related protein Homo sapiens Human

187 6.43 Complex I intermediate associated protein 30 mitochondrial precur- | 379
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

188 6.43 Complex I intermediate associated protein 30 mitochondrial precur- | 379
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

189 6.33 Uncharacterized protein C18orf54 precursor Homo sapiens Human 492

190 6.31 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 406
Telomeric DNA binding protein Homo sapiens Human

191 6.31 Telomeric repeat binding factor 2 TTAGGG repeat binding factor 2 406
Telomeric DNA binding protein Homo sapiens Human

192 6.31 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 406
Telomeric DNA binding protein Homo sapiens Human

193 6.25 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 397
protein Atrophin 1 related protein Homo sapiens Human

194 6.25 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 397
protein Atrophin 1 related protein Homo sapiens Human

195 6.20 Zinc finger protein ZFPM2 Zinc finger protein multitype 2 Friend of | 231
GATA protein 2 FOG 2 hFOG 2 Homo sapiens Human

196 6.20 Zinc finger protein ZFPM2 Zinc finger protein multitype 2 Friend of | 231
GATA protein 2 FOG 2 hFOG 2 Homo sapiens Human

197 6.17 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 634
kDa nucleoporin Homo sapiens Human

198 6.09 PHD finger protein 21 A BRAF35 HDAC complex protein BHC80 1039
BHC80a Homo sapiens Human

199 6.08 Biotinidase precursor EC 3 5 1 12 Homo sapiens Human 915

200 5.95 Secretagogin Homo sapiens Human 946

201 593 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 573
man

202 593 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 573

man
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203 5.86 Complex I intermediate associated protein 30 mitochondrial precur- | 677
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

204 5.84 Keratin-associated protein 21 2 Homo sapiens Human 688

205 5.79 Keratin-associated protein 21 2 Homo sapiens Human 644

206 5.79 Keratin-associated protein 21 2 Homo sapiens Human 644

207 5.78 Complex I intermediate associated protein 30 mitochondrial precur- | 297
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

208 5.78 Complex I intermediate associated protein 30 mitochondrial precur- | 297
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

209 5.76 Hepatocyte nuclear factor 3 alpha HNF 3A Forkhead box protein Al | 867
Homo sapiens Human

210 572 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 363
kDa nucleoporin Homo sapiens Human

211 572 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 363
kDa nucleoporin Homo sapiens Human

212 5.70 Complex I intermediate associated protein 30 mitochondrial precur- | 308
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

213 5.70 Complex I intermediate associated protein 30 mitochondrial precur- | 308
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

214 5.67 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 703
man

215 5.66 Keratin-associated protein 21 2 Homo sapiens Human 855

216 5.59 Cytochrome P450 2W1 EC 1 14 14 CYPIIW1 Homo sapiens Hu- 770
man

217 5.58 Immunoglobulin J chain Homo sapiens Human 887

218 5.51 Sulfhydryl oxidase 1 precursor EC 1 8 3 2 Quiescin Q6 hQSOX 504
Homo sapiens Human

219 5.51 Sulfhydryl oxidase 1 precursor EC 1 8 3 2 Quiescin Q6 hQSOX 504
Homo sapiens Human

220 5.50 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 757
kDa nucleoporin Homo sapiens Human

221 542 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 614
Telomeric DNA binding protein Homo sapiens Human

222 5.39 Serine/threonine-protein kinase 17B EC 2 7 11 1 DAP kinase related | 858
apoptosis inducing protein kinase 2 Homo sapiens Human

223 538 Group IIF secretory phospholipase A2 precursor EC 3 1 14 Phos- 881
phatidylcholine 2 acylhydrolase GIIF GIIF sPLA2 sPLA 2 IIF Homo
sapiens Human

224 5.36 Bcl-2-modifying factor Homo sapiens Human 546

225 5.36 Bcl-2-modifying factor Homo sapiens Human 546

226 5.35 Keratin-associated protein 21 2 Homo sapiens Human 286

227 5.35 Keratin-associated protein 21 2 Homo sapiens Human 286

228 534 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Human 1042

229 532 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 435

Human
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230 532 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 435
Human

231 5.31 Actin-binding Rho activating protein Striated muscle activator of 499
Rho dependent signaling STARS Homo sapiens Human

232 531 Actin-binding Rho activating protein Striated muscle activator of 499
Rho dependent signaling STARS Homo sapiens Human

233 5.30 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 401
kDa nucleoporin Homo sapiens Human

234 5.30 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 401
kDa nucleoporin Homo sapiens Human

235 5.30 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 401
kDa nucleoporin Homo sapiens Human

236 529 Complex I intermediate associated protein 30 mitochondrial precur- | 523
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

237 524 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 768
kDa nucleoporin Homo sapiens Human

238 5.12 Complex I intermediate associated protein 30 mitochondrial precur- | 343
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

239 5.12 Complex I intermediate associated protein 30 mitochondrial precur- | 343
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

240 5.11 Actin-binding Rho activating protein Striated muscle activator of 638
Rho dependent signaling STARS Homo sapiens Human

241 5.10 PHD finger protein 21 A BRAF35 HDAC complex protein BHC80 723
BHC80a Homo sapiens Human

242 5.07 Complex I intermediate associated protein 30 mitochondrial precur- | 864
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

243 5.07 Complex I intermediate associated protein 30 mitochondrial precur- | 864
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

244 5.04 Syntaxin-binding protein 1 Unc 18 homolog Unc 18A Unc 18 1 N 412
Secl p67 Homo sapiens Human

245 5.02 Bifunctional 260

246 5.02 Bifunctional 260

247 4.99 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 720
mo sapiens Human

248 4.97 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 575
protein Atrophin 1 related protein Homo sapiens Human

249 4.96 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 6 398
tetrakisphosphate 5 kinase Homo sapiens Human

250 4.96 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 6 398
tetrakisphosphate 5 kinase Homo sapiens Human

251 4.95 Zinc finger protein 225 Homo sapiens Human 541

252 4.95 Zinc finger protein 225 Homo sapiens Human 541

253 4.86 Mitogen-activated protein kinase kinase kinase 15 EC2 7 11 25 809

MAPK ERK kinase kinase 15 MEK kinase 15 MEKK 15 Homo
sapiens Human
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254 4.77 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 707
mo sapiens Human

255 4.76 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 900
Human

256 4.71 Bcl-2-modifying factor Homo sapiens Human 655

257 4.70 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 1025
Human

258 4.68 Bcl-2-modifying factor Homo sapiens Human 628

259 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

260 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

261 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

262 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

263 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

264 4.62 Keratin-associated protein 21 2 Homo sapiens Human 251

265 4.61 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 565
man

266 4.60 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 386
protein Atrophin [ related protein Homo sapiens Human

267 4.60 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 386
protein Atrophin 1 related protein Homo sapiens Human

268 4.59 Zinc finger protein 96 Zinc finger protein 305 Zinc finger and SCAN | 779
domain containing protein 12 Homo sapiens Human

269 4.57 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 423
protein Atrophin 1 related protein Homo sapiens Human

270 4.56 Zinc finger protein 677 Homo sapiens Human 517

271 4.56 Zinc finger protein 677 Homo sapiens Human 517

272 4.56 Zinc finger protein 677 Homo sapiens Human 517

273 4.50 Regenerating islet derived protein 4 precursor Reg IV REG like 327
protein Gastrointestinal secretory protein Homo sapiens Human

274 4.50 Regenerating islet derived protein 4 precursor Reg IV REG like 327
protein Gastrointestinal secretory protein Homo sapiens Human

275 4.47 Serine/threonine-protein kinase VRK1 EC 2 7 11 1 Vaccinia related | 778
kinase 1 Homo sapiens Human

276 443 Complex I intermediate associated protein 30 mitochondrial precur- | 248
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

271 443 Complex I intermediate associated protein 30 mitochondrial precur- | 248
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

278 443 Complex I intermediate associated protein 30 mitochondrial precur- | 248
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

279 4.42 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 586
protein Atrophin 1 related protein Homo sapiens Human

280 4.39 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 Ho- 1032
mo sapiens Human

281 4.37 Ig lambda chain V I region TRO Homo sapiens Human 603

282 437 Ig lambda chain V II region TRO Homo sapiens Human 603

283 429 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 552

man
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284 4.28 Oligodendrocyte transcription factor 1 Oligol Homo sapiens Human | 427
285 427 Keratin-associated protein 21 2 Homo sapiens Human 300
286 427 Keratin-associated protein 21 2 Homo sapiens Human 300
287 4.26 Regenerating islet derived protein 4 precursor Reg IV REG like 259

protein Gastrointestinal secretory protein Homo sapiens Human
288 426 Regenerating islet derived protein 4 precursor Reg IV REG like 259
protein Gastrointestinal secretory protein Homo sapiens Human
289 4.23 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 647
protein Atrophin 1 related protein Homo sapiens Human
290 422 Complex I intermediate associated protein 30 mitochondrial precur- | 676
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
291 4.22 Complex I intermediate associated protein 30 mitochondrial precur- | 676
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
292 4.19 Complex I intermediate associated protein 30 mitochondrial precur- | 374
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
293 4.19 Complex I intermediate associated protein 30 mitochondrial precur- | 374
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
294 4.18 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 589
mo sapiens Human
295 4.17 Keratin-associated protein 21 2 Homo sapiens Human 679
296 4.13 Bcl-2-modifying factor Homo sapiens Human 765
297 4.12 Complex I intermediate associated protein 30 mitochondrial precur- | 326
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
298 4.12 Complex I intermediate associated protein 30 mitochondrial precur- | 326
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
299 4.11 Uncharacterized protein C210rf62 B37 Homo sapiens Human 416
300 4.09 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 476
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human
301 4.08 Profilin-3 Profilin II Homo sapiens Human 244
302 4.08 Profilin-3 Profilin IIl Homo sapiens Human 244
303 4.08 Profilin-3 Profilin IIl Homo sapiens Human 244
304 4.08 Profilin-3 Profilin IIl Homo sapiens Human 244
305 4.03 Vacuolar ATP synthase subunit G2 EC 3 6 3 14 V ATPase G sub- 824
unit 2 Vacuolar proton pump G subunit 2 V ATPase 13 kDa subunit
2 Homo sapiens Human
306 4.02 Trans-Golgi network integral membrane protein 2 precursor Trans 829
Golgi network protein TGN51 TGN46 TGN48 TGN38 homolog
Homo sapiens Human
307 3.98 Keratin-associated protein 21 2 Homo sapiens Human 976
308 3.98 Keratin-associated protein 21 2 Homo sapiens Human 976
309 3.97 Complex I intermediate associated protein 30 mitochondrial precur- | 390

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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310 397 Complex I intermediate associated protein 30 mitochondrial precur- | 390
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

311 397 Complex I intermediate associated protein 30 mitochondrial precur- | 390
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

312 3.96 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 954
Human

313 3.96 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 954
Human

314 3.94 Presequence protease mitochondrial precursor EC 3 4 24 hPreP 407
Pitrilysin metalloproteinase 1 Metalloprotease 1 hMP1 Homo sa-
piens Human

315 3.94 Presequence protease mitochondrial precursor EC 3 4 24 hPreP 407
Pitrilysin metalloproteinase 1 Metalloprotease 1 hMP1 Homo sa-
piens Human

316 392 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 572
mo sapiens Human

317 3.92 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 572
mo sapiens Human

318 3.92 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 572
mo sapiens Human

319 3.90 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 631
man

320 3.90 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 631
man

321 3.87 Complex I intermediate associated protein 30 mitochondrial precur- | 340
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

322 3.87 Complex I intermediate associated protein 30 mitochondrial precur- | 340
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

323 3.85 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens Human | 460

324 3.80 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 566
protein Atrophin 1 related protein Homo sapiens Human

325 3.75 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 712
protein Atrophin 1 related protein Homo sapiens Human

326 3.73 Complex I intermediate associated protein 30 mitochondrial precur- | 463
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

327 3.71 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 337
man

328 371 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 337
man

329 371 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 337
man

330 3.67 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 Ho- 1016
mo sapiens Human

331 3.65 Microtubule-associated protein 9 Aster associated protein Homo 240

sapiens Human
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332 3.65 Microtubule-associated protein 9 Aster associated protein Homo 240
sapiens Human

333 3.62 Keratin-associated protein 21 2 Homo sapiens Human 651

334 3.61 Ubiquitin carboxyl terminal hydrolase 42 EC 3 1 2 15 Ubiquitin 438
thioesterase 42 Ubiquitin specific processing protease 42 Deubiquiti-
nating enzyme 42 Homo sapiens Human

335 3.61 Ubiquitin carboxyl terminal hydrolase 42 EC 3 1 2 15 Ubiquitin 438
thioesterase 42 Ubiquitin specific processing protease 42 Deubiquiti-
nating enzyme 42 Homo sapiens Human

336 3.60 PR domain zinc finger protein 6 PR domain containing protein 6 578
Fragment Homo sapiens Human

337 3.60 PR domain zinc finger protein 6 PR domain containing protein 6 578
Fragment Homo sapiens Human

338 3.60 PR domain zinc finger protein 6 PR domain containing protein 6 578
Fragment Homo sapiens Human

339 3.59 Regenerating islet derived protein 4 precursor Reg IV REG like 324
protein Gastrointestinal secretory protein Homo sapiens Human

340 3.59 Regenerating islet derived protein 4 precursor Reg IV REG like 324
protein Gastrointestinal secretory protein Homo sapiens Human

341 3.59 Regenerating islet derived protein 4 precursor Reg IV REG like 324
protein Gastrointestinal secretory protein Homo sapiens Human

342 3.58 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 464
man

343 3.55 Zinc finger protein 225 Homo sapiens Human 418

344 3.54 Transmembrane protein 106B Homo sapiens Human 375

345 3.54 Transmembrane protein 106B Homo sapiens Human 375

346 3.53 Chloride channel protein 6 CIC 6 Homo sapiens Human 842

347 3.51 Regenerating islet derived protein 4 precursor Reg IV REG like 888
protein Gastrointestinal secretory protein Homo sapiens Human

348 3.50 Complex I intermediate associated protein 30 mitochondrial precur- | 318
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

349 3.50 Complex I intermediate associated protein 30 mitochondrial precur- | 318
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

350 3.49 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 316
Human

351 3.49 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 316
Human

352 3.49 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 316
Human

353 3.47 Regenerating islet derived protein 4 precursor Reg IV REG like 323
protein Gastrointestinal secretory protein Homo sapiens Human

354 3.47 Regenerating islet derived protein 4 precursor Reg IV REG like 323
protein Gastrointestinal secretory protein Homo sapiens Human

355 3.46 Bcl-2-modifying factor Homo sapiens Human 747

356 3.44 Regenerating islet derived protein 4 precursor Reg IV REG like 315
protein Gastrointestinal secretory protein Homo sapiens Human

357 3.44 Regenerating islet derived protein 4 precursor Reg IV REG like 315

protein Gastrointestinal secretory protein Homo sapiens Human
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358 3.44 Regenerating islet derived protein 4 precursor Reg IV REG like 315
protein Gastrointestinal secretory protein Homo sapiens Human

359 3.43 Actin-binding Rho activating protein Striated muscle activator of 758
Rho dependent signaling STARS Homo sapiens Human

360 3.43 Actin-binding Rho activating protein Striated muscle activator of 758
Rho dependent signaling STARS Homo sapiens Human

361 342 Regenerating islet derived protein 4 precursor Reg IV REG like 296
protein Gastrointestinal secretory protein Homo sapiens Human

362 3.42 Regenerating islet derived protein 4 precursor Reg IV REG like 296
protein Gastrointestinal secretory protein Homo sapiens Human

363 342 Regenerating islet derived protein 4 precursor Reg IV REG like 296
protein Gastrointestinal secretory protein Homo sapiens Human

364 3.42 Regenerating islet derived protein 4 precursor Reg IV REG like 296
protein Gastrointestinal secretory protein Homo sapiens Human

365 3.40 Inositol polyphosphate multikinase EC 27 1 151 Inositol 134 6 602
tetrakisphosphate 5 kinase Homo sapiens Human

366 3.40 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 6 602
tetrakisphosphate 5 kinase Homo sapiens Human

367 3.39 Ligand-dependent corepressor LCoR Mblk! related protein 2 Homo | 952
sapiensHuman

368 3.38 B-lymphocyte antigen CD19 precursor Differentiation antigen CD19 | 962
B lymphocyte surface antigen B4 Leu 12 Homo sapiens Human

369 3.37 Keratin-associated protein 21 2 Homo sapiens Human 701

370 337 Keratin-associated protein 21 2 Homo sapiens Human 701

371 3.35 Kinesin-like protein KIF3A Microtubule plus end directed kinesin 882
motor 3A Homo sapiens Human

372 3.33 Protein yippee like 4 Homo sapiens Human 880

373 332 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 570
man

374 332 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 570
man

375 331 Keratin-associated protein 21 2 Homo sapiens Human 933

376 3.30 Regenerating islet derived protein 4 precursor Reg IV REG like 279
protein Gastrointestinal secretory protein Homo sapiens Human

377 3.30 Regenerating islet derived protein 4 precursor Reg IV REG like 279
protein Gastrointestinal secretory protein Homo sapiens Human

378 3.30 Regenerating islet derived protein 4 precursor Reg IV REG like 279
protein Gastrointestinal secretory protein Homo sapiens Human

379 3.29 Regenerating islet derived protein 4 precursor Reg IV REG like 661
protein Gastrointestinal secretory protein Homo sapiens Human

380 329 Regenerating islet derived protein 4 precursor Reg IV REG like 661
protein Gastrointestinal secretory protein Homo sapiens Human

381 327 Regenerating islet derived protein 4 precursor Reg IV REG like 908
protein Gastrointestinal secretory protein Homo sapiens Human

382 3.26 Complex I intermediate associated protein 30 mitochondrial precur- | 335
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

383 3.26 Complex I intermediate associated protein 30 mitochondrial precur- | 335

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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384 3.25 Keratin-associated protein 21 2 Homo sapiens Human 226
385 3.25 Keratin-associated protein 21 2 Homo sapiens Human 226
386 3.25 Keratin-associated protein 21 2 Homo sapiens Human 226
387 3.25 Keratin-associated protein 21 2 Homo sapiens Human 226
388 323 Zinc finger protein 295 Zinc finger and BTB domain containing 426
protein 21 Homo sapiens Human

389 323 Zinc finger protein 295 Zinc finger and BTB domain containing 426
protein 21 Homo sapiens Human

390 322 Rho guanine nucleotide exchange factor 5 Guanine nucleotide regu- | 592
latory protein TIM Oncogene TIM p60 TIM Transforming immorta-
lized mammary oncogene Homo sapiens Human

391 3.20 Complex I intermediate associated protein 30 mitochondrial precur- | 309
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

392 3.20 Complex I intermediate associated protein 30 mitochondrial precur- | 309
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

393 3.20 Complex I intermediate associated protein 30 mitochondrial precur- | 309
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

394 3.20 Complex I intermediate associated protein 30 mitochondrial precur- | 309
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

395 3.20 Complex I intermediate associated protein 30 mitochondrial precur- 309
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

396 3.19 MARVEL domain containing protein 1 Homo sapiens Human 948

397 3.18 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 396
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

398 3.18 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 396
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

399 3.18 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 396
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

400 3.18 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 396
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

401 3.17 Regenerating islet derived protein 4 precursor Reg IV REG like 356
protein Gastrointestinal secretory protein Homo sapiens Human

402 3.17 Regenerating islet derived protein 4 precursor Reg IV REG like 356
protein Gastrointestinal secretory protein Homo sapiens Human

403 3.17 Regenerating islet derived protein 4 precursor Reg IV REG like 356
protein Gastrointestinal secretory protein Homo sapiens Human

404 3.16 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 429
protein Atrophin 1 related protein Homo sapiens Human

405 3.16 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 429

protein Atrophin 1 related protein Homo sapiens Human

144




1 2 3 4

406 3.13 Teratocarcinoma-derived growth factor 1 precursor Epidermal 982
growth factor like cripto protein CR1 Cripto 1 growth factor CRGF
Homo sapiens Human

407 3.12 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 755
kDa nucleoporin Homo sapiens Human

408 3.08 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen 97 531
kDa linear IgA bullous dermatosis antigen Linear IgA disease anti-
gen homolog LadA Homo sapiens Human

409 3.07 Keratin-associated protein 21 2 Homo sapiens Human 270

410 3.07 Keratin-associated protein 21 2 Homo sapiens Human 270

411 3.07 Keratin-associated protein 21 2 Homo sapiens Human 270

412 3.03 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 440
mo sapiens Human

413 3.01 Protein yippee like 4 Homo sapiens Human 434

414 3.00 Complex I intermediate associated protein 30 mitochondrial precur- | 346
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

415 3.00 Complex I intermediate associated protein 30 mitochondrial precur- | 346
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

416 2.98 Zona pellucida sperm binding protein 2 precursor Zona pellucida 301
glycoprotein ZP2 Zona pellucida protein A Homo sapiens Human

417 2.98 Zona pellucida sperm binding protein 2 precursor Zona pellucida 301
glycoprotein ZP2 Zona pellucida protein A Homo sapiens Human

418 297 Regenerating islet derived protein 4 precursor Reg IV REG like 671
protein Gastrointestinal secretory protein Homo sapiens Human

419 293 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 421
mo sapiens Human

420 292 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 635
Telomeric DNA binding protein Homo sapiens Human

421 2.92 Telomeric repeat binding factor 2 TTAGGG repeat binding factor2 | 635
Telomeric DNA binding protein Homo sapiens Human

422 2.89 Complex I intermediate associated protein 30 mitochondrial precur- | 310
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

423 2.89 Complex I intermediate associated protein 30 mitochondrial precur- | 310
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

424 2.89 Complex I intermediate associated protein 30 mitochondrial precur- | 310
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

425 2.89 Complex I intermediate associated protein 30 mitochondrial precur- | 310
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

426 2.89 Complex I intermediate associated protein 30 mitochondrial precur- 310
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

427 2.88 Protein mago nashi homolog Homo sapiens Human 1046

428 2.87 Lipoma HMGIC fusion partner like 2 protein Homo sapiens Human | 470
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429 2.87 Lipoma HMGIC fusion partner like 2 protein Homo sapiens Human | 470
430 2.86 Regenerating islet derived protein 4 precursor Reg IV REG like 278
protein Gastrointestinal secretory protein Homo sapiens Human

431 2.86 Regenerating islet derived protein 4 precursor Reg IV REG like 278
protein Gastrointestinal secretory protein Homo sapiens Human

432 2.86 Regenerating islet derived protein 4 precursor Reg IV REG like 278
protein Gastrointestinal secretory protein Homo sapiens Human

433 2.85 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 574
protein Atrophin 1 related protein Homo sapiens Human

434 2.84 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 505
kDa nucleoporin Homo sapiens Human

435 2.84 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 505
kDa nucleoporin Homo sapiens Human

436 2.81 Regenerating islet derived protein 4 precursor Reg IV REG like 652
protein Gastrointestinal secretory protein Homo sapiens Human

437 2.81 Regenerating islet derived protein 4 precursor Reg IV REG like 652
protein Gastrointestinal secretory protein Homo sapiens Human

438 2.80 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 482
man

439 2.79 Transmembrane protein 106B Homo sapiens Human 436

440 2.79 Transmembrane protein 106B Homo sapiens Human 436

441 2.79 Transmembrane protein 106B Homo sapiens Human 436

442 2.77 Protein mago nashi homolog Homo sapiens Human 991

443 2.75 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 6 404
tetrakisphosphate 5 kinase Homo sapiens Human

444 2.75 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 6 404
tetrakisphosphate 5 kinase Homo sapiens Human

445 2.73 Complex I intermediate associated protein 30 mitochondrial precur- | 525
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

446 2.72 PHD finger protein 21 A BRAF35 HDAC complex protein BHC80 619
BHC80a Homo sapiens Human

447 2.71 Zinc finger protein 295 Zinc finger and BTB domain containing 678
protein 21 Homo sapiens Human

448 2.70 F-box/WD repeat protein 5 F box and WD 40 domain protein 5 642
Homo sapiens Human

449 2.69 Regenerating islet derived protein 4 precursor Reg IV REG like 272
protein Gastrointestinal secretory protein Homo sapiens Human

450 2.69 Regenerating islet derived protein 4 precursor Reg IV REG like 272
protein Gastrointestinal secretory protein Homo sapiens Human

451 2.67 Complex I intermediate associated protein 30 mitochondrial precur- | 530
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

452 2.67 Complex I intermediate associated protein 30 mitochondrial precur- | 530
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

453 2.66 Rho guanine nucleotide exchange factor 5 Guanine nucleotide regu- | 1022

latory protein TIM Oncogene TIM p60 TIM Transforming immorta-
lized mammary oncogene Homo sapiens Human

146




1 2 3 4
454 2.65 Protein mago nashi homolog Homo sapiens Human 907
455 2.64 Nucleolar complex protein 4 homolog NOC4 protein homolog 893

NOCH4 like protein Nucleolar complex associated protein 4 like
protein Homo sapiens Human
456 2.63 Keratin-associated protein 21 2 Homo sapiens Human 311
457 2.63 Keratin-associated protein 21 2 Homo sapiens Human 311
458 2.62 Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo | 828
sapiens Human
459 2.61 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 330
mo sapiens Human
460 2.61 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 330
mo sapiens Human
461 2.60 Acetylcholine receptor subunit epsilon precursor Homo sapiens 750
Human
462 2.59 Bcl-2-modifying factor Homo sapiens Human 329
463 2.59 Bcl-2-modifying factor Homo sapiens Human 329
464 2.59 Bcl-2-modifying factor Homo sapiens Human 329
465 2.59 Bcl-2-modifying factor Homo sapiens Human 329
466 2.57 Rho guanine nucleotide exchange factor 5 Guanine nucleotide regu- | 479
latory protein TIM Oncogene TIM p60 TIM Transforming immorta-
lized mammary oncogene Homo sapiens Human
467 2.56 Transmembrane protein 106B Homo sapiens Human 990
468 2.53 Sclerostin domain containing protein 1 precursor Ectodermal BMP 902
inhibitor Ectodin Uterine sensitization associated gene 1 protein
USAG 1 Homo sapiens Human
469 2.50 Hemoglobin subunit gamma 2 Hemoglobin gamma 2 chain Gamma | 940
2 globin Hemoglobin gamma G chain Hb F Ggamma Homo sapiens
Human
470 2.49 Beta-arrestin-2 Arrestin beta 2 Homo sapiens Human 687
471 248 Regenerating islet derived protein 4 precursor Reg IV REG like 545
protein Gastrointestinal secretory protein Homo sapiens Human
472 2.48 Regenerating islet derived protein 4 precursor Reg IV REG like 545
protein Gastrointestinal secretory protein Homo sapiens Human
473 2.47 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 1003
Human
474 2.45 Multiple epidermal growth factor like domains 6 precursor EGF like | 373
domain containing protein 3 Multiple EGF like domain protein 3
Homo sapiens Human
475 2.45 Multiple epidermal growth factor like domains 6 precursor EGF like | 373
domain containing protein 3 Multiple EGF like domain protein 3
Homo sapiens Human
476 245 Multiple epidermal growth factor like domains 6 precursor EGF like | 373
domain containing protein 3 Multiple EGF like domain protein 3
Homo sapiens Human
471 2.40 Keratin-associated protein 21 2 Homo sapiens Human 670
478 2.40 Keratin-associated protein 21 2 Homo sapiens Human 670
479 2.39 Zinc finger BED domain containing protein 4 Homo sapiens Human | 411
480 2.36 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 459
481 2.36 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 459

147




1 2 3 4
482 2.35 Zinc finger BED domain containing protein 4 Homo sapiens Human | 764
483 2.35 Zinc finger BED domain containing protein 4 Homo sapiens Human | 764
484 2.34 Acyl-CoA-binding domain containing protein 7 Homo sapiens Hu- 364
man

485 234 Acyl-CoA-binding domain containing protein 7 Homo sapiens Hu- 364
man

486 2.30 Complex I intermediate associated protein 30 mitochondrial precur- | 455
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

487 2.30 Complex I intermediate associated protein 30 mitochondrial precur- | 455
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

488 2.29 Beta-defensin 118 precursor Defensin beta 118 Beta defensin 18 826
DEFB 18 Epididymal secretory protein 13 6 ESP13 6 Homo sapiens
Human

489 227 POU domain class 5 transcription factor 1 like protein 1 Octamer 874
binding protein 3 like Homo sapiens Human

490 227 POU domain class 5 transcription factor 1 like protein 1 Octamer 874
binding protein 3 like Homo sapiens Human

491 2.26 Late comified envelope protein 3C Late envelope protein 15 Small 298
proline rich like epidermal differentiation complex protein 3A Homo
sapiens Human

492 2.26 Late cornified envelope protein 3C Late envelope protein 15 Small 298
proline rich like epidermal differentiation complex protein 3A Homo
sapiens Human

493 2.26 Late cornified envelope protein 3C Late envelope protein 15 Small 298
proline rich like epidermal differentiation complex protein 3A Homo
sapiens Human

494 224 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 474
protein Atrophin 1 related protein Homo sapiens Human

495 221 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 520
mo sapiens Human

496 221 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 520
mo sapiens Human

497 2.19 Regenerating islet derived protein 4 precursor Reg IV REG like 444
protein Gastrointestinal secretory protein Homo sapiens Human

498 2.16 Zinc finger protein 691 Homo sapiens Human 624

499 2.15 Protein yippee like 4 Homo sapiens Human 413

500 2.14 Regenerating islet derived protein 4 precursor Reg IV REG like 689
protein Gastrointestinal secretory protein Homo sapiens Human

501 2.14 Regenerating islet derived protein 4 precursor Reg IV REG like 689
protein Gastrointestinal secretory protein Homo sapiens Human

502 2.12 Regenerating islet derived protein 4 precursor Reg IV REG like 312
protein Gastrointestinal secretory protein Homo sapiens Human

503 2.12 Regenerating islet derived protein 4 precursor Reg IV REG like 312
protein Gastrointestinal secretory protein Homo sapiens Human

504 2.10 Major prion protein precursor PrP PrP27 30 PrP33 35C ASCR 515
CD230 antigen Homo sapiens Human

505 2.10 Major prion protein precursor PrP PrP27 30 PrP33 35C ASCR 515

CD230 antigen Homo sapiens Human
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506 2.10 Major prion protein precursor PrP PrP27 30 PrP33 35C ASCR 515
CD230 antigen Homo sapiens Human

507 2.09 Transmembrane protein 106B Homo sapiens Human 955

508 2.08 PHD finger protein 21A BRAF35 HDAC complex protein BHC80 729
BHC80a Homo sapiens Human

509 2.07 Actin-binding Rho activating protein Striated muscle activator of 506
Rho dependent signaling STARS Homo sapiens Human

510 2.05 Regenerating islet derived protein 4 precursor Reg IV REG like 341
protein Gastrointestinal secretory protein Homo sapiens Human

511 2.05 Regenerating islet derived protein 4 precursor Reg IV REG like 341
protein Gastrointestinal secretory protein Homo sapiens Human

512 2.05 Regenerating islet derived protein 4 precursor Reg IV REG like 341
protein Gastrointestinal secretory protein Homo sapiens Human

513 2.04 Keratin-associated protein 21 2 Homo sapiens Human 978

514 2.04 Keratin-associated protein 21 2 Homo sapiens Human 978

515 2.03 Ly6/PLAUR domain containing protein 3 precursor GPI anchored 903
metastasis associated protein C4 4A homolog Matrigel induced gene
C4 protein MIG C4 Homo sapiens Human

516 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 242
Human

517 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 242
Human

518 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 242
Human

519 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 242
Human

520 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 242
Human

521 2.00 Uncharacterized protein C100rf38 precursor Astroprincin Homo 667
sapiens Human

522 1.99 Protein transport protein Sec24D SEC24 related protein D Homo 443
sapiens Human

523 1.99 Protein transport protein Sec24D SEC24 related protein D Homo 443
sapiens Human

524 1.99 Protein transport protein Sec24D SEC24 related protein D Homo 443
sapiens Human

525 1.96 Complex I intermediate associated protein 30 mitochondrial precur- | 456
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

526 1.95 Protein yippee like 4 Homo sapiens Human 448

527 1.95 Protein yippee like 4 Homo sapiens Human 448

528 1.92 Cathepsin S precursor EC 3 4 22 27 Homo sapiens Human 445

529 191 Zinc finger protein 225 Homo sapiens Human 430

530 191 Zinc finger protein 225 Homo sapiens Human 430

531 1.90 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens Hu- 584
man

532 1.88 Complex I intermediate associated protein 30 mitochondrial precur- | 422

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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533 1.88 Complex I intermediate associated protein 30 mitochondrial precur- | 422
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

534 1.87 Protein ARMCX6 Homo sapiens Human 560

535 1.85 Glia-activating factor precursor GAF Fibroblast growth factor 9 FGF | 941
9 HBGF 9 Homo sapiens Human

536 1.83 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 680
Human

537 1.83 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 680
Human

538 1.81 Complex I intermediate associated protein 30 mitochondrial precur- | 249
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

539 1.81 Complex I intermediate associated protein 30 mitochondrial precur- | 249
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

540 1.80 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 461
protein Atrophin 1 related protein Homo sapiens Human

541 1.80 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 461
protein Atrophin 1 related protein Homo sapiens Human

542 1.79 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 996
Human

543 1.78 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 719
protein Atrophin 1 related protein Homo sapiens Human

544 1.77 Glycine cleavage system H protein mitochondrial precursor Homo 850
sapiens Human

545 1.71 Regenerating islet derived protein 4 precursor Reg IV REG like 663
protein Gastrointestinal secretory protein Homo sapiens Human

546 1.71 Regenerating islet derived protein 4 precursor Reg IV REG like 663
protein Gastrointestinal secretory protein Homo sapiens Human

547 1.70 Replication protein A 14 kDa subunit RP A RF A Replication factor | 255
A protein 3 p14 Homo sapiens Human

548 1.70 Replication protein A 14 kDa subunit RP A RF A Replication factor | 255
A protein 3 p14 Homo sapiens Human

549 1.69 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 716
protein Atrophin 1 related protein Homo sapiens Human

550 1.67 Epididymal-specific lipocalin 9 precursor MUP like lipocalin Homo | 804
sapiens Human

551 1.63 Homeobox protein OTX2 Orthodenticle homolog 2 Homo sapiens 798
Human

552 1.61 Regenerating islet derived protein 4 precursor Reg IV REG like 1009
protein Gastrointestinal secretory protein Homo sapiens Human

553 1.60 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 577
protein Atrophin 1 related protein Homo sapiens Human

554 1.60 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 577
protein Atrophin [ related protein Homo sapiens Human

555 1.58 Regenerating islet derived protein 4 precursor Reg IV REG like 262
protein Gastrointestinal secretory protein Homo sapiens Human

556 1.58 Regenerating islet derived protein 4 precursor Reg IV REG like 262

protein Gastrointestinal secretory protein Homo sapiens Human
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557 1.56 Arylsulfatase J precursor EC 3 1 6 ASJ Homo sapiens Human 161
558 1.56 Arylsulfatase J precursor EC 3 1 6 ASJ Homo sapiens Human 161
559 1.56 Arylsulfatase J precursor EC 3 1 6 ASJ Homo sapiens Human 161
560 1.55 Protein yippee like 4 Homo sapiens Human 369
561 1.55 Protein yippee like 4 Homo sapiens Human 369
562 1.55 Protein yippee like 4 Homo sapiens Human 369
563 1.53 L-lactate dehydrogenase B chain EC 1 1 127 LDH B LDH heart 643
subunit LDH H Renal carcinoma antigen NY REN 46 Homo sapiens
Human

564 1.52 Complex I intermediate associated protein 30 mitochondrial precur- | 477
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

565 1.52 Complex I intermediate associated protein 30 mitochondrial precur- | 477
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

566 1.51 HLA class II histocompatibility antigen DM beta chain precursor 510
MHC class II antigen DMB Homo sapiens Human

567 1.51 HLA class IT histocompatibility antigen DM beta chain precursor 510
MHC class II antigen DMB Homo sapiens Human

568 1.50 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 503
kDa nucleoporin Homo sapiens Human

569 1.50 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 503
kDa nucleoporin Homo sapiens Human

570 1.48 Putative uncharacterized protein C100rf130 Homo sapiens Human 358

571 1.48 Putative uncharacterized protein C100rf130 Homo sapiens Human 358

572 1.47 Kv channel interacting protein 1 KChIP1 A type potassium channel 856
modulatory protein 1 Potassium channel interacting protein 1 Vesicle
APC binding protein Homo sapiens Human

573 1.47 Kv channel interacting protein 1 KChIP1 A type potassium channel 856
modulatory protein 1 Potassium channel interacting protein 1 Vesicle
APC binding protein Homo sapiens Human

574 1.46 Olfactory receptor 2H1 Olfactory receptor OR6 32 Hs6M1 16 Olfactory | 854
receptor 6 2 OR6 2 OLFR42A 9004 14 9026 2 Homo sapiens Human

575 1.46 Olfactory receptor 2H1 Olfactory receptor OR6 32 Hs6M1 16 Olfac- | 854
tory receptor 6 2 OR6 2 OLFR42A 9004 14 9026 2 Homo sapiens
Human

576 1.45 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 576
protein Atrophin 1 related protein Homo sapiens Human

577 1.45 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 576
protein Atrophin 1 related protein Homo sapiens Human

578 1.44 Protein yippee like 4 Homo sapiens Human 554

579 1.44 Protein yippee like 4 Homo sapiens Human 554

580 143 Protein yippee like 4 Homo sapiens Human 702

581 1.43 Protein yippee like 4 Homo sapiens Human 702

582 1.41 Phosducin PHD 33 kDa phototransducing protein MEKA protein 845
Homo sapiens Human

583 1.40 Zinc finger HIT domain containing protein 1 Cyclin G1 binding 879
protein 1 Homo sapiens Human

584 1.39 Zinc finger CCHC type and RNA binding motif containing protein 1 921

U11 U12 snRNP 31 kDa protein U11 U12 31K Homo sapiens Human
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585 1.37 Bcl-2-modifying factor Homo sapiens Human 383
586 1.37 Bcl-2-modifying factor Homo sapiens Human 383
587 1.37 Bcl-2-modifying factor Homo sapiens Human 383
588 1.36 Chondroitin sulfate glucuronyltransferase EC 2 4 1 226 N acetylga- 605
lactosaminyl proteoglycan 3 beta glucuronosyltransferase Chondroi-
tin glucuronyltransferase II CSGIcA T Homo sapiens Human

589 1.35 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 349
mo sapiens Human

590 1.35 Cadherin-like protein 26 precursor Cadherin like protein VR20 Ho- 349
mo sapiens Human

591 1.34 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 496
kDa nucleoporin Homo sapiens Human

592 1.34 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 496
kDa nucleoporin Homo sapiens Human

593 1.33 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 493
kDa nucleoporin Homo sapiens Human

594 1.33 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 493
kDa nucleoporin Homo sapiens Human

595 1.33 Nuclear pore complex protein Nup153 Nucleoporin Nup153 153 493
kDa nucleoporin Homo sapiens Human

596 1.30 Uncharacterized protein C2orf21 Homo sapiens Human 471

597 1.29 Zinc finger protein 295 Zinc finger and BTB domain containing 454
protein 21 Homo sapiens Human

598 1.29 Zinc finger protein 295 Zinc finger and BTB domain containing 454
protein 21 Homo sapiens Human

599 1.29 Zinc finger protein 295 Zinc finger and BTB domain containing 454
protein 21 Homo sapiens Human

600 1.26 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 Ho- 524
mo sapiens Human

601 1.26 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 Ho- 524
mo sapiens Human

602 1.24 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 551
Human

603 1.22 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens 674
Human

604 1.22 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo sapiens Human | 674

605 1.21 Glycine cleavage system H protein mitochondrial precursor Homo 819
sapiens Human

606 1.20 Putative uncharacterized protein C100rf130 Homo sapiens Human 357

607 1.20 Putative uncharacterized protein C100rf130 Homo sapiens Human 357

608 1.20 Putative uncharacterized protein C100rf130 Homo sapiens Human 357

609 1.19 Inositol-pentakisphosphate 2 kinase EC 2 7 1 158 Inositol 13456 928
pentakisphosphate 2 kinase Ins 1 3 4 5 6 P5 2 kinase InsP5 2 kinase
IPK1 homolog Homo sapiens Human

610 1.17 Complex I intermediate associated protein 30 mitochondrial precur- | 333
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

611 1.17 Complex I intermediate associated protein 30 mitochondrial precur- | 333

sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human
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612 1.17 Complex I intermediate associated protein 30 mitochondrial precur- | 333
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

613 1.17 Complex I intermediate associated protein 30 mitochondrial precur- | 333
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

614 1.17 Complex I intermediate associated protein 30 mitochondrial precur- | 333
sor NADH dehydrogenase ubiquinone 1 alpha subcomplex assembly
factor 1 Homo sapiens Human

615 1.15 Keratin-associated protein 21 2 Homo sapiens Human 314

616 1.15 Keratin-associated protein 21 2 Homo sapiens Human 314

617 1.14 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 478
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human

618 1.13 Chromaffin granule amine transporter Vesicular amine transporter 1 | 810
VAT]1 Solute carrier family 18 member 1 Homo sapiens Human

619 1.12 Cytochrome c oxidase polypeptide 8 isoform 3 mitochondrial precursor | 863
EC 19 3 1 Cytochrome ¢ oxidase polypeptide VIII isoform 3 Cytoch-
rome c oxidase subunit 8 3 COX VIII 3 Homo sapiens Human

620 1.12 Cytochrome ¢ oxidase polypeptide 8 isoform 3 mitochondrial precursor | 863
EC 19 3 1 Cytochrome c oxidase polypeptide VIII isoform 3 Cytoch-
rome ¢ oxidase subunit 8§ 3 COX VIII 3 Homo sapiens Human

621 1.11 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 1 3 99 7 734
GCD Homo sapiens Human

622 1.11 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 99 7 734
GCD Homo sapiens Human

623 1.11 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 99 7 734
GCD Homo sapiens Human

624 1.11 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 99 7 734
GCD Homo sapiens Human

625 1.09 Brix domain containing protein 2 Ribosome biogenesis protein Brix | 985
Homo sapiens Human

626 1.08 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 527

627 1.07 Acyl-CoA-binding domain containing protein 7 Homo sapiens Human | 686

628 1.07 Acyl-CoA-binding domain containing protein 7 Homo sapiens Human | 686

629 1.07 Acyl-CoA-binding domain containing protein 7 Homo sapiens Human | 686

630 1.06 Probable U3 small nucleolar RNA associated protein 11 U3 snoRNA| 704
associated protein 11 UTP11 like protein Homo sapiens Human

631 1.05 Rab GDP dissociation inhibitor alpha Rab GDI alpha Guanosine 568
diphosphate dissociation inhibitor 1 GDI 1 XAP 4 Oligophrenin 2
Homo sapiens Human

632 1.05 Rab GDP dissociation inhibitor alpha Rab GDI alpha Guanosine 568
diphosphate dissociation inhibitor 1 GDI 1 XAP 4 Oligophrenin 2
Homo sapiens Human

633 1.04 Regenerating islet derived protein 4 precursor Reg IV REG like 458
protein Gastrointestinal secretory protein Homo sapiens Human

634 1.03 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 556
protein Atrophin 1 related protein Homo sapiens Human

635 1.03 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 556

protein Atrophin [ related protein Homo sapiens Human
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636 1.01 Vacuolar protein sorting associated protein 25 hVps25 ELL asso- 475
ciated protein of 20 kDa Dermal papilla derived protein 9 Homo
sapiens Human
637 1.00 Uncharacterized protein C14orf112 precursor Homo sapiens Human | 822
638 0.99 Nucleolar protein 66 hsNO66 Homo sapiens Human 481
639 0.99 Nucleolar protein 66 hsNO66 Homo sapiens Human 481
640 0.98 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like 721
protein Atrophin 1 related protein Homo sapiens Human
641 0.97 Actin-binding Rho activating protein Striated muscle activator of 501
Rho dependent signaling STARS Homo sapiens Human
642 0.97 Actin-binding Rho activating protein Striated muscle activator of 501
Rho dependent signaling STARS Homo sapiens Human
643 0.96 268 proteasome associated UCH37 interacting protein 1 X linked 837
protein STS1769 Homo sapiens Human
644 0.96 268 proteasome associated UCH37 interacting protein 1 X linked 837
protein STS1769 Homo sapiens Human
645 0.94 268S proteasome non ATPase regulatory subunit 14 26S proteasome 774
regulatory subunit rpnl1 26S proteasome associated PAD1 homolog
1 Homo sapiens Human
646 0.90 Transmembrane protein 78 Homo sapiens Human 861
647 0.89 REST corepressor 3 Homo sapiens Human 441
648 0.89 REST corepressor 3 Homo sapiens Human 441
649 0.89 REST corepressor 3 Homo sapiens Human 441
650 0.88 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 539
651 0.82 Rho guanine nucleotide exchange factor 5 Guanine nucleotide regu- | 596
latory protein TIM Oncogene TIM p60 TIM Transforming immorta-
lized mammary oncogene Homo sapiens Human
652 0.79 Keratin-associated protein 21 2 Homo sapiens Human 972
653 0.78 Coiled-coil domain containing protein 25 Homo sapiens Human 876
654 0.75 Lysozyme-like protein 4 precursor Homo sapiens Human 462
655 0.73 UNC93 homolog A UNC 93A protein HnUNC 93A Homo sapiens | 792
Human
656 0.73 UNC93 homolog A UNC 93A protein HnUNC 93A Homo sapiens | 792
Human
657 0.70 Protein mago nashi homolog Homo sapiens Human 668
658 0.70 Protein mago nashi homolog Homo sapiens Human 668
659 0.69 HLA class II histocompatibility antigen DM beta chain precursor 511
MHC class II antigen DMB Homo sapiens Human
660 0.68 CD302 antigen precursor C type lectin domain family 13 member A | 799
C type lectin BIMLEC Type I transmembrane C type lectin receptor
DCL 1 Homo sapiens Human
661 0.68 CD302 antigen precursor C type lectin domain family 13 member A | 799
C type lectin BIMLEC Type I transmembrane C type lectin receptor
DCL 1 Homo sapiens Human
662 0.64 Probable RNA binding protein 18 RNA binding motif protein 18 785
Homo sapiens Human
663 0.64 Probable RNA binding protein 18 RNA binding motif protein 18 785
Homo sapiens Human
664 0.62 Matrix metalloproteinase 19 precursor EC 3 4 24 MMP 19 Matrix 981

metalloproteinase RASI MMP 18 Homo sapiens Human

154




1 2 3 4
665 0.60 Protein yippee like 4 Homo sapiens Human 694
666 0.58 Leucine-rich repeat containing protein 51 Homo sapiens Human 775
667 0.58 Leucine-rich repeat containing protein 51 Homo sapiens Human 775
668 0.55 HLA class II histocompatibility antigen DM beta chain precursor 500
MHC class I antigen DMB Homo sapiens Human

669 0.54 GTP-binding protein Di Ras! Distinct subgroup of the Ras family 772
member 1 Ras related inhibitor of cell growth Rig protein Small
GTP binding tumor suppressor 1 Homo sapiens Human

670 0.53 Taste receptor type 2 member 42 T2R42 T2RS55 Homo sapiens 803
Human

671 0.53 Taste receptor type 2 member 42 T2R42 T2RS55 Homo sapiens 803
Human

672 0.53 Taste receptor type 2 member 42 T2R42 T2R55 Homo sapiens 803
Human

673 0.52 Uncharacterized protein C21orf59Homo sapiens Human 894

674 0.51 Uncharacterized protein C160rf53 Homo sapiens Human 549

675 0.50 Immunoglobulin superfamily member 8 precursor CD81 partner 3 502
Glu Trp Ile EWI motif containing protein 2 EWI 2 Keratinocytes
associated transmembrane protein 4 KCT 4 LIR D1 CD316 antigen
Homo sapiens Human

676 0.49 B-lymphocyte antigen CD19 precursor Differentiation antigen CD19 | 852
B lymphocyte surface antigen B4 Leu 12 Homo sapiens Human

677 0.46 Uncharacterized protein C200rf197 Homo sapiens Human 860

678 0.41 Cysteine-rich protein 3 CRP3 Chromosome 6 LIM domain only 793
protein h6LIMo Homo sapiens Human

679 0.41 Cysteine-rich protein 3 CRP3 Chromosome 6 LIM domain only 793
protein h6LIMo Homo sapiens Human

680 0.37 Putative RNA methylase C6orf75 EC 2 1 1 Homo sapiens Human 823

681 0.36 Apolipoprotein F precursor Apo F Lipid transfer inhibitor protein 802

LTIP Homo sapiens Human
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BeposiTHOCTB Homep
Ne n/n| coBnagenus ID 6enxos a1 CD34'TCK (1-51 pakius, 2-51 TOBTOPHOCTD) MSITHA
(%)
1 2 3 4
1 100.00 |HEAT repeat containing protein 2 Homo sapiens Human 973
2 76.56 Zinc finger and BTB domain containing protein 41 Homo sa- 1497
piens Human
3 47.89  |Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 1185
Human
4 38.11  [Toll-like receptor 8 precursor CD288 antigen Homo sapiens Human| 994
5 34.16 Hemoglobin subunit beta Hemoglobin beta chain Beta globin 895
Homo sapiens Human
6 32.98 Keratin-associated protein 21 2 Homo sapiens Human 691
7 31.08  |Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 467
Human
8 27.09 Keratin-associated protein 21 2 Homo sapiens Human 1487
9 17.54 Keratin-associated protein 21 2 Homo sapiens Human 1102
15.46 Keratin-associated protein 21 2 Homo sapiens Human 376
15.37 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 1212
Human
12 15.07  |Complex I intermediate associated protein 30 mitochondrial 1389
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
13 14.41 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 373
protein Atrophin 1 related protein Homo sapiens Human
14 14.15 Keratin-associated protein 21 2 Homo sapiens Human 1402
15 14.03 Keratin-associated protein 21 2 Homo sapiens Human 1158
16 13.59 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 1457
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human
17 13.44 Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain 1276
Gamma 1 globin Hemoglobin gamma A chain Hb F Agamma
Homo sapiens Human
18 13.38  |Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 828
of metalloproteinases 2 CSC 21K Homo sapiens Human
19 12.58 Keratin-associated protein 21 2 Homo sapiens Human 655
20 1249  |Cathepsin L2 precursor EC 3 4 22 43 Cathepsin V Cathepsin U | 1016
Homo sapiens Human
21 12.03 Complex I intermediate associated protein 30 mitochondrial 252
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
22 11.65 Keratin-associated protein 21 2 Homo sapiens Human 1083
23 11.59  |Keratin-associated protein 21 2 Homo sapiens Human 1132
24 11.54 Keratin-associated protein 21 2 Homo sapiens Human 426
25 11.50 Transmembrane protein 106B Homo sapiens Human 1249
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26 10.87 Keratin-associated protein 21 2 Homo sapiens Human 351
27 10.80  |Keratin-associated protein 21 2 Homo sapiens Human 1046
28 10.75 Keratin-associated protein 21 2 Homo sapiens Human 1476
29 10.10  |Keratin-associated protein 21 2 Homo sapiens Human 1070
30 10.07 Keratin-associated protein 21 2 Homo sapiens Human 1015
31 10.03 Keratin-associated protein 21 2 Homo sapiens Human 334
32 9.94 Keratin-associated protein 21 2 Homo sapiens Human 1183
33 9.92 Bcl-2-modifying factor Homo sapiens Human 548
34 9.71 Keratin-associated protein 21 2 Homo sapiens Human 1078
35 9.44 Keratin-associated protein 21 2 Homo sapiens Human 419
36 9.21 Keratin-associated protein 21 2 Homo sapiens Human 1520
37 9.15 Complement component C8 alpha chain precursor Complement | 1482

component 8 subunit alpha Homo sapiens Human
38 9.03 Keratin-associated protein 21 2 Homo sapiens Human 479
39 8.92 Keratin-associated protein 21 2 Homo sapiens Human 1310
40 8.84 Keratin-associated protein 21 2 Homo sapiens Human 377
41 8.84 Keratin-associated protein 21 2 Homo sapiens Human 377
42 8.72 Keratin-associated protein 21 2 Homo sapiens Human 1035
43 8.58 Keratin-associated protein 21 2 Homo sapiens Human 1145
44 8.54 Calcium/calmodulin-dependent protein kinase kinase 1 EC27 | 1395

11 17 Calcium calmodulin dependent protein kinase kinase

alpha CaM kinase kinase alpha CaM KK alpha CaMKK alpha

CaMKK 1 CaM kinase IV kinase Homo sapiens Human
45 7.97 Transmembrane protein 106B Homo sapiens Human 1062
46 7.87 Keratin-associated protein 21 2 Homo sapiens Human 647
47 7.84 Transmembrane protein 106B Homo sapiens Human 1163
48 7.84 Transmembrane protein 106B Homo sapiens Human 1163
49 7.82 Keratin-associated protein 21 2 Homo sapiens Human 1379
50 7.80 Keratin-associated protein 21 2 Homo sapiens Human 1114
51 7.71 Keratin-associated protein 21 2 Homo sapiens Human 763
52 7.66 Keratin-associated protein 21 2 Homo sapiens Human 428
53 7.66 Keratin-associated protein 21 2 Homo sapiens Human 428
54 7.57 Keratin-associated protein 21 2 Homo sapiens Human 1157
55 7.55 Keratin-associated protein 21 2 Homo sapiens Human 1019
56 7.50 Keratin-associated protein 21 2 Homo sapiens Human 352
57 7.44 Zinc finger protein 225 Homo sapiens Human 805
58 7.37 Keratin-associated protein 21 2 Homo sapiens Human 1147
59 7.25 Keratin-associated protein 21 2 Homo sapiens Human 627
60 7.17 Keratin-associated protein 21 2 Homo sapiens Human 267
61 7.07 Keratin-associated protein 21 2 Homo sapiens Human 718
62 7.07 Keratin-associated protein 21 2 Homo sapiens Human 718
63 6.99 Keratin-associated protein 21 2 Homo sapiens Human 372
64 6.97 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1136

sapiens Human
65 6.97 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1136

sapiens Human
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66 6.83 Keratin-associated protein 21 2 Homo sapiens Human 1079
67 6.79 Keratin-associated protein 21 2 Homo sapiens Human 1044
68 6.64 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1366

sapiens Human
69 6.53 Transmembrane protein 106B Homo sapiens Human 1173
70 6.44 Complex I intermediate associated protein 30 mitochondrial 578
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
71 6.40 Keratin-associated protein 21 2 Homo sapiens Human 466
72 6.30 Keratin-associated protein 21 2 Homo sapiens Human 1116
73 6.21 Transmembrane protein 106B Homo sapiens Human 531
74 6.20 Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain 1272
Gamma 1 globin Hemoglobin gamma A chain Hb F Agamma
Homo sapiens Human
75 6.18 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 1196
Human
76 6.16 Keratin-associated protein 21 2 Homo sapiens Human 1126
77 6.12 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1278
sapiens Human
78 6.04 Complex I intermediate associated protein 30 mitochondrial 187
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
79 6.03 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen | 504
97 kDa linear IgA bullous dermatosis antigen Linear IgA dis-
ease antigen homolog LadA Homo sapiens Human
80 5.92 Keratin-associated protein 21 2 Homo sapiens Human 523
81 591 Transmembrane protein 106B Homo sapiens Human 1392
82 5.86 Short palate lung and nasal epithelium carcinoma associated 702
protein 2 precursor Parotid secretory protein PSP Homo sapiens
Human
83 5.85 T-cell leukemia translocation associated gene protein Homo 1112
sapiens Human
84 5.81 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 378
protein Atrophin 1 related protein Homo sapiens Human
85 5.71 WAP four disulfide core domain protein 1 precursor Prostate 1398
stromal protein ps20 ps20 growth inhibitor Homo sapiens Hu-
man
86 5.64 Complex I intermediate associated protein 30 mitochondrial 614
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
87 5.58 Keratin-associated protein 21 2 Homo sapiens Human 1060
88 5.55 Keratin-associated protein 21 2 Homo sapiens Human 1106
89 5.55 Keratin-associated protein 21 2 Homo sapiens Human 1106
90 5.52 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 481
sapiens Human
91 5.50 Keratin-associated protein 21 2 Homo sapiens Human 1337
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92 5.45 Keratin-associated protein 21 2 Homo sapiens Human 618
93 543 Keratin-associated protein 21 2 Homo sapiens Human 1156
94 5.41 Keratin-associated protein 21 2 Homo sapiens Human 1608
95 5.37 Keratin-associated protein 21 2 Homo sapiens Human 329
96 533 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1087

sapiens Human
97 5.30 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 1400
Human
98 5.24 Complex I intermediate associated protein 30 mitochondrial 1007
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
99 524 Complex I intermediate associated protein 30 mitochondrial 1007
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
100 523 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1160
sapiens Human
101 5.21 Keratin-associated protein 21 2 Homo sapiens Human 1168
102 5.20 Keratin-associated protein 21 2 Homo sapiens Human 669
103 5.18 Keratin-associated protein 21 2 Homo sapiens Human 1036
104 5.18 Keratin-associated protein 21 2 Homo sapiens Human 1036
105 5.16 Keratin-associated protein 21 2 Homo sapiens Human 1013
106 5.16 Keratin-associated protein 21 2 Homo sapiens Human 1013
107 5.12 REST corepressor 3 Homo sapiens Human 1201
108 5.09 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1352
sapiens Human
109 5.08 Zinc finger and BTB domain containing protein 41 Homo sa- 1089
piens Human
110 5.08 Zinc finger and BTB domain containing protein 41 Homo sa- 1089
piens Human
111 5.05 E3 1071
112 494 WAP four disulfide core domain protein 1 precursor Prostate 1282
stromal protein ps20 ps20 growth inhibitor Homo sapiens Hu-
man
113 4.87 Keratin-associated protein 21 2 Homo sapiens Human 1138
114 4.86 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 602
protein Atrophin 1 related protein Homo sapiens Human
115 4.83 Keratin-associated protein 21 2 Homo sapiens Human 721
116 4.77 Keratin-associated protein 21 2 Homo sapiens Human 766
117 4.73 Keratin-associated protein 21 2 Homo sapiens Human 315
118 4.70 Transmembrane protein 106B Homo sapiens Human 1148
119 4.67 Keratin-associated protein 21 2 Homo sapiens Human 1003
120 4.67 Keratin-associated protein 21 2 Homo sapiens Human 1003
121 4.63 Keratin-associated protein 21 2 Homo sapiens Human 1376
122 4.61 Keratin-associated protein 21 2 Homo sapiens Human 1105
123 4.59 Keratin-associated protein 21 2 Homo sapiens Human 429
124 4.51 Keratin-associated protein 21 2 Homo sapiens Human 1135

159




1 2 3 4
125 4.50 Complex I intermediate associated protein 30 mitochondrial 1023
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
126 4.44 Keratin-associated protein 21 2 Homo sapiens Human 521
127 4.43 Keratin-associated protein 21 2 Homo sapiens Human 760
128 4.41 G-protein-signaling modulator 1 Activator of G protein signal- | 582
ing 3 Homo sapiens Human
129 441 G-protein-signaling modulator 1 Activator of G protein signal- | 582
ing 3 Homo sapiens Human
130 4.36 Complex I intermediate associated protein 30 mitochondrial 810
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
131 433 Late cornified envelope protein 3C Late envelope protein 15 754
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
132 431 SOX-12 protein SOX 22 protein Homo sapiens Human 664
133 431 SOX-12 protein SOX 22 protein Homo sapiens Human 664
134 4.30 Keratin-associated protein 21 2 Homo sapiens Human 635
135 4.29 Keratin-associated protein 21 2 Homo sapiens Human 1109
136 427 Keratin-associated protein 21 2 Homo sapiens Human 775
137 4.23 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 1184
protein Atrophin 1 related protein Homo sapiens Human
138 4.22 Taste receptor type 2 member 4 T2R4 Homo sapiens Human 826
139 4.22 Taste receptor type 2 member 4 T2R4 Homo sapiens Human 826
140 4.22 Taste receptor type 2 member 4 T2R4 Homo sapiens Human 826
141 4.19 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 725
sapiens Human
142 4.17 Cullin-4B CUL 4B Homo sapiens Human 738
143 4.16 Cathepsin E precursor EC 3 4 23 34 Homo sapiens Human 815
144 4.15 Keratin-associated protein 21 2 Homo sapiens Human 743
145 4.14 Ly6/PLAUR domain containing protein 3 precursor GPI anc- 546
hored metastasis associated protein C4 4A homolog Matrigel
induced gene C4 protein MIG C4 Homo sapiens Human
146 4.07 Cullin-4B CUL 4B Homo sapiens Human 704
147 4.03 Growth/differentiation factor 7 precursor GDF 7 Homo sapiens | 822
Human
148 3.99 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 225
sapiens Human
149 3.98 Actin, cytoplasmic 2 Gamma actin Homo sapiens Human 938
150 3.98 Actin, cytoplasmic 2 Gamma actin Homo sapiens Human 938
151 3.93 Keratin-associated protein 21 2 Homo sapiens Human 505
152 3.89 Complex I intermediate associated protein 30 mitochondrial 1014
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
153 3.88 Zinc finger protein 225 Homo sapiens Human 1188
154 3.87 Keratin-associated protein 21 2 Homo sapiens Human 497

160




1 2 3 4
155 3.86 Complex I intermediate associated protein 30 mitochondrial 791
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
156 3.86 Complex I intermediate associated protein 30 mitochondrial 791
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
157 3.86 Complex I intermediate associated protein 30 mitochondrial 791
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
158 3.84 Keratin-associated protein 21 2 Homo sapiens Human 321
159 3.84 Keratin-associated protein 21 2 Homo sapiens Human 321
160 3.84 Keratin-associated protein 21 2 Homo sapiens Human 321
161 3.84 Keratin-associated protein 21 2 Homo sapiens Human 321
162 3.83 Regenerating islet derived protein 4 precursor Reg IV REG like | 543
protein Gastrointestinal secretory protein Homo sapiens Human
163 3.83 Regenerating islet derived protein 4 precursor Reg IV REG like | 543
protein Gastrointestinal secretory protein Homo sapiens Human
164 3.82 Complex I intermediate associated protein 30 mitochondrial 507
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
165 3.81 Complex I intermediate associated protein 30 mitochondrial 807
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
166 3.81 Complex I intermediate associated protein 30 mitochondrial 807
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
167 3.80 Complex I intermediate associated protein 30 mitochondrial 1194
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
168 3.79 Taste receptor type 2 member 4 T2R4 Homo sapiens Human 992
169 3.78 Keratin-associated protein 21 2 Homo sapiens Human 1081
170 3.77 Keratin-associated protein 21 2 Homo sapiens Human 355
171 3.77 Keratin-associated protein 21 2 Homo sapiens Human 355
172 373 Regenerating islet derived protein 4 precursor Reg IV REG like | 486
protein Gastrointestinal secretory protein Homo sapiens Human
173 3.66 Regenerating islet derived protein 4 precursor Reg IV REG like | 755
protein Gastrointestinal secretory protein Homo sapiens Human
174 3.66 Regenerating islet derived protein 4 precursor Reg IV REG like | 755
protein Gastrointestinal secretory protein Homo sapiens Human
175 3.65 Keratin-associated protein 21 2 Homo sapiens Human 1498
176 3.60 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 1429
Homo sapiens Human
177 3.59 Kinesin-like protein KIF3A Microtubule plus end directed kine- | 1367
sin motor 3A Homo sapiens Human
178 3.58 Complex I intermediate associated protein 30 mitochondrial 514

precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

161




1 2 3 4
179 3.57 Complex I intermediate associated protein 30 mitochondrial 601
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
180 3.56 Keratin-associated protein 21 2 Homo sapiens Human 650
181 3.56 Keratin-associated protein 21 2 Homo sapiens Human 650
182 3.55 Transmembrane protein 106B Homo sapiens Human 1299
183 3.54 Keratin-associated protein 21 2 Homo sapiens Human 415
184 3.54 Keratin-associated protein 21 2 Homo sapiens Human 415
185 3.54 Keratin-associated protein 21 2 Homo sapiens Human 415
186 3.52 Complex I intermediate associated protein 30 mitochondrial 1432
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
187 3.49 Complex I intermediate associated protein 30 mitochondrial 1217
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
188 345 Complex I intermediate associated protein 30 mitochondrial 552
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
189 344 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59kDa | 797
serine threonine protein kinase pS9ILK Homo sapiens Human
190 344 Integrin-linked protein kinase EC27 11 1 ILK 1 ILK 2 59 kDa | 797
serine threonine protein kinase pS9ILK Homo sapiens Human
191 3.39 Regenerating islet derived protein 4 precursor Reg IV REG like | 519
protein Gastrointestinal secretory protein Homo sapiens Human
192 3.39 Regenerating islet derived protein 4 precursor Reg IV REG like | 519
protein Gastrointestinal secretory protein Homo sapiens Human
193 3.38 Keratin-associated protein 21 2 Homo sapiens Human 488
194 3.36 Keratin-associated protein 21 2 Homo sapiens Human 787
195 3.36 Keratin-associated protein 21 2 Homo sapiens Human 787
196 333 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 804
sapiens Human
197 3.32 Keratin-associated protein 21 2 Homo sapiens Human 1027
198 3.29 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1012
sapiens Human
199 3.29 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1012
sapiens Human
200 3.28 Zinc finger protein 225 Homo sapiens Human 462
201 3.28 Zinc finger protein 225 Homo sapiens Human 462
202 3.27 Complex I intermediate associated protein 30 mitochondrial 1403
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
203 3.26 Late cornified envelope protein 3C Late envelope protein 15 1248
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
204 324 Complex I intermediate associated protein 30 mitochondrial 513

precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
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205 322 Protein S100 A13 S100 calcium binding protein A13 Homo 1100
sapiens Human
206 3.20 Regenerating islet derived protein 4 precursor Reg IV REG like | 452
protein Gastrointestinal secretory protein Homo sapiens Human
207 3.18 Sororin Cell division cycle associated protein 5 p35 Homo sa- 1077
piens Human
208 3.18 Sororin Cell division cycle associated protein 5 p35 Homo sa- 1077
piens Human
209 3.16 Late cornified envelope protein 3C Late envelope protein 15 1242
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
210 3.10 Keratin-associated protein 21 2 Homo sapiens Human 389
211 3.09 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 527
Homo sapiens Human
212 3.08 B-lymphocyte antigen CD19 precursor Differentiation antigen 856
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human
213 3.08 B-lymphocyte antigen CD19 precursor Differentiation antigen 856
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human
214 3.07 Keratin-associated protein 21 2 Homo sapiens Human 757
215 3.07 Keratin-associated protein 21 2 Homo sapiens Human 757
216 3.06 Complex I intermediate associated protein 30 mitochondrial 802
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
217 3.03 Complex I intermediate associated protein 30 mitochondrial 499
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
218 3.01 Uncharacterized protein Clorf210 Homo sapiens Human 698
219 2.99 Transmembrane protein 9B precursor Homo sapiens Human 1370
220 2.96 Zinc finger and BTB domain containing protein 41 Homo sa- 625
piens Human
221 2.94 Component of gems 4 Gemin 4 p97 Homo sapiens Human 1252
222 2.92 Complex I intermediate associated protein 30 mitochondrial 789
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
223 2.90 Serpin A12 precursor Visceral adipose specific serpin Visceral 941
adipose tissue derived serine protease inhibitor Vaspin OL 64
Homo sapiens Human
224 2.90 Serpin A12 precursor Visceral adipose specific serpin Visceral 941
adipose tissue derived serine protease inhibitor Vaspin OL 64
Homo sapiens Human
225 2.89 Cathepsin E precursor EC 3 4 23 34 Homo sapiens Human 873
226 2.88 Keratin-associated protein 21 2 Homo sapiens Human 1486
227 2.85 Keratin-associated protein 21 2 Homo sapiens Human 541
228 2.84 Keratin-associated protein 21 2 Homo sapiens Human 1161
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229 2.84 Keratin-associated protein 21 2 Homo sapiens Human 1161
230 2.83 Melanocortin receptor 4 MC4 R Homo sapiens Human 817
231 2.77 Keratin-associated protein 21 2 Homo sapiens Human 657
232 2.75 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1263
sapiens Human

233 2.74 Keratin-associated protein 21 2 Homo sapiens Human 501

234 2.74 Keratin-associated protein 21 2 Homo sapiens Human 501

235 2.74 Keratin-associated protein 21 2 Homo sapiens Human 501

236 2.70 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 597
protein Atrophin 1 related protein Homo sapiens Human

237 2.70 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 597
protein Atrophin 1 related protein Homo sapiens Human

238 2.70 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 597
protein Atrophin 1 related protein Homo sapiens Human

239 2.66 Keratin-associated protein 21 2 Homo sapiens Human 1049

240 2.65 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 645
sapiens Human

241 2.64 Complex I intermediate associated protein 30 mitochondrial 534
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

242 2.64 Complex I intermediate associated protein 30 mitochondrial 534
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

243 2.64 Complex I intermediate associated protein 30 mitochondrial 534
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

244 2.59 Keratin-associated protein 21 2 Homo sapiens Human 1410

245 2.58 Calcium/calmodulin-dependent protein kinase kinase 1 EC27 | 1259
11 17 Calcium calmodulin dependent protein kinase kinase
alpha CaM kinase kinase alpha CaM KK alpha CaMKK alpha
CaMKK 1 CaM kinase IV kinase Homo sapiens Human

246 2.57 Regenerating islet derived protein 4 precursor Reg IV REG like | 800
protein Gastrointestinal secretory protein Homo sapiens Human

247 2.57 Regenerating islet derived protein 4 precursor Reg IV REG like | 800
protein Gastrointestinal secretory protein Homo sapiens Human

248 2.55 Complex I intermediate associated protein 30 mitochondrial 232
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

249 2.52 Prolargin precursor Proline arginine rich end leucine rich repeat | 604
protein Homo sapiens Human

250 2.51 Late cornified envelope protein 3C Late envelope protein 15 692
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

251 249 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 772
sapiens Human

252 2.49 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 772

sapiens Human
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253 247 Asc-type amino acid transporter 1 Asc 1 Homo sapiens Human | 948
254 247 Asc-type amino acid transporter 1 Asc 1 Homo sapiens Human | 948
255 247 Asc-type amino acid transporter 1 Asc 1 Homo sapiens Human | 948
256 2.44 UPF0193 protein EVG1 Homo sapiens Human 1339
257 243 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 453

sapiens Human
258 243 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 453
sapiens Human
259 242 Complex I intermediate associated protein 30 mitochondrial 549
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
260 241 Regenerating islet derived protein 4 precursor Reg IV REG like | 330
protein Gastrointestinal secretory protein Homo sapiens Human
261 241 Regenerating islet derived protein 4 precursor Reg IV REG like | 330
protein Gastrointestinal secretory protein Homo sapiens Human
262 2.38 Keratin-associated protein 21 2 Homo sapiens Human 1068
263 2.35 Keratin-associated protein 21 2 Homo sapiens Human 745
264 2.34 Complex I intermediate associated protein 30 mitochondrial 323
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
265 234 Complex I intermediate associated protein 30 mitochondrial 323
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
266 2.33 Calcium/calmodulin-dependent protein kinase kinase ] EC2 7 | 1031
11 17 Calcium calmodulin dependent protein kinase kinase
alpha CaM kinase kinase alpha CaM KK alpha CaMKK alpha
CaMKK 1 CaM kinase IV kinase Homo sapiens Human
267 232 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 605
protein Atrophin 1 related protein Homo sapiens Human
268 228 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 806
269 227 Tenascin-N precursor TN N Homo sapiens Human 1092
270 227 Tenascin-N precursor TN N Homo sapiens Human 1092
271 2.26 Protein FAM23B Homo sapiens Human 653
272 2.26 Protein FAM23B Homo sapiens Human 653
273 225 Complex I intermediate associated protein 30 mitochondrial 574
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human
274 2.20 Complex I intermediate associated protein 30 mitochondrial 540
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
275 2.20 Complex I intermediate associated protein 30 mitochondrial 540
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
276 2.18 Regenerating islet derived protein 4 precursor Reg IV REG like | 811

protein Gastrointestinal secretory protein Homo sapiens Human
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277 2.18 Regenerating islet derived protein 4 precursor Reg IV REG like | 811
protein Gastrointestinal secretory protein Homo sapiens Human

278 2.17 Keratin-associated protein 21 2 Homo sapiens Human 458

279 2.17 Keratin-associated protein 21 2 Homo sapiens Human 458

280 2.15 Keratin-associated protein 21 2 Homo sapiens Human 649

281 2.14 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 1154
sapiens Human

282 2.11 Regenerating islet derived protein 4 precursor Reg IV REG like | 559
protein Gastrointestinal secretory protein Homo sapiens Human

283 2.11 Regenerating islet derived protein 4 precursor Reg IV REG like | 559
protein Gastrointestinal secretory protein Homo sapiens Human

284 2.11 Regenerating islet derived protein 4 precursor Reg IV REG like | 559
protein Gastrointestinal secretory protein Homo sapiens Human

285 2.10 Late cornified envelope protein 3C Late envelope protein 15 544
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

286 2.10 Late cornified envelope protein 3C Late envelope protein 15 544
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

287 2.10 Late cornified envelope protein 3C Late envelope protein 15 544
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

288 2.09 Complex I intermediate associated protein 30 mitochondrial 599
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

289 2.09 Complex I intermediate associated protein 30 mitochondrial 599
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

290 2.07 Keratin-associated protein 21 2 Homo sapiens Human 468

291 2.07 Keratin-associated protein 21 2 Homo sapiens Human 468

292 2.06 Keratin-associated protein 21 2 Homo sapiens Human 622

293 2.05 Complex I intermediate associated protein 30 mitochondrial 1190
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

294 2.05 Complex I intermediate associated protein 30 mitochondrial 1190
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

295 2.04 Keratin-associated protein 21 2 Homo sapiens Human 444

296 2.03 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31 | 734
DEFB 31 Homo sapiens Human

297 2.03 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31| 734
DEFB 31 Homo sapiens Human

298 2.02 Bcl-2-modifying factor Homo sapiens Human 978

299 2.01 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 694

sapiens Human
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300 2.01 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 694
sapiens Human

301 2.00 Transmembrane protein 106B Homo sapiens Human 736

302 1.98 Segment polarity protein dishevelled homolog DVL 3 Dishe- 603
velled 3 DSH homolog 3 Homo sapiens Human

303 1.96 Hepatocyte nuclear factor 6 HNF 6 One cut domain family 819
member 1 Homo sapiens Human

304 1.96 Hepatocyte nuclear factor 6 HNF 6 One cut domain family 819
member 1 Homo sapiens Human

305 1.95 UPF0184 protein C9orf16 EST00098 Homo sapiens Human 863

306 1.93 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 611
sapiens Human

307 1.93 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 611
sapiens Human

308 1.92 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 545
protein Atrophin 1 related protein Homo sapiens Human

309 1.91 Sorting nexin 18 Sorting nexin associated Golgi protein 1 SH3 705
and PX domain containing protein 3B Homo sapiens Human

310 1.91 Sorting nexin 18 Sorting nexin associated Golgi protein 1 SH3 705
and PX domain containing protein 3B Homo sapiens Human

311 1.91 Sorting nexin 18 Sorting nexin associated Golgi protein 1 SH3 | 705
and PX domain containing protein 3B Homo sapiens Human

312 1.90 Cementoblastoma-derived protein 1 Cementum protein 23 CP | 1073
23 Homo sapiens Human

313 1.90 Cementoblastoma-derived protein 1 Cementum protein 23 CP 1073
23 Homo sapiens Human

314 1.90 Cementoblastoma-derived protein 1 Cementum protein 23 CP | 1073
23 Homo sapiens Human

315 1.83 B-lymphocyte antigen CD19 precursor Differentiation antigen 685
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

316 1.83 B-lymphocyte antigen CD19 precursor Differentiation antigen 685
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

317 1.83 B-lymphocyte antigen CD19 precursor Differentiation antigen 685
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

318 1.82 Prostate, ovary testis expressed protein on chromosome 14 Ho- | 821
mo sapiens Human

319 1.82 Prostate, ovary testis expressed protein on chromosome 14 Ho- | 821
mo sapiens Human

320 1.81 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 608
protein Atrophin 1 related protein Homo sapiens Human

321 1.80 Keratin-associated protein 21 2 Homo sapiens Human 638

323 1.76 Complex I intermediate associated protein 30 mitochondrial 584

precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
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324 1.75 Late cornified envelope protein 3C Late envelope protein 15 756
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

325 1.73 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 619
sapiens Human

326 1.72 Keratin-associated protein 21 2 Homo sapiens Human 1320

327 1.72 Keratin-associated protein 21 2 Homo sapiens Human 1320

328 1.67 B-lymphocyte antigen CD19 precursor Differentiation antigen 965
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

329 1.65 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 425
sapiens Human

330 1.65 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 425
sapiens Human

331 1.64 L-myc-1 proto oncogene protein Homo sapiens Human 690

332 1.64 L-myc-1 proto oncogene protein Homo sapiens Human 690

333 1.63 Sex comb on midleg like protein 1 Homo sapiens Human 931

334 1.63 Sex comb on midleg like protein 1 Homo sapiens Human 931

335 1.62 Keratin-associated protein 21 2 Homo sapiens Human 796

336 1.62 Keratin-associated protein 21 2 Homo sapiens Human 796

337 1.60 Uncharacterized protein KIAA0280 Homo sapiens Human 937

338 1.60 Uncharacterized protein KIAA0280 Homo sapiens Human 937

339 1.59 Regenerating islet derived protein 4 precursor Reg IV REG like | 500
protein Gastrointestinal secretory protein Homo sapiens Human

340 1.59 Regenerating islet derived protein 4 precursor Reg IV REG like | 500
protein Gastrointestinal secretory protein Homo sapiens Human

341 1.59 Regenerating islet derived protein 4 precursor Reg IV REG like | 500
protein Gastrointestinal secretory protein Homo sapiens Human

342 1.59 Regenerating islet derived protein 4 precursor Reg IV REG like | 500
protein Gastrointestinal secretory protein Homo sapiens Human

344 1.57 Transmembrane protein 106B Homo sapiens Human 1243

345 1.57 Transmembrane protein 106B Homo sapiens Human 1243

346 1.55 Regenerating islet derived protein 4 precursor Reg IV REG like | 454
protein Gastrointestinal secretory protein Homo sapiens Human

347 1.54 Regenerating islet derived protein 4 precursor Reg IV REG like | 792
protein Gastrointestinal secretory protein Homo sapiens Human

348 1.54 Regenerating islet derived protein 4 precursor Reg IV REG like | 792
protein Gastrointestinal secretory protein Homo sapiens Human

349 1.54 Regenerating islet derived protein 4 precursor Reg IV REG like | 792
protein Gastrointestinal secretory protein Homo sapiens Human

350 1.52 Regenerating islet derived protein 4 precursor Reg IV REG like | 1435
protein Gastrointestinal secretory protein Homo sapiens Human

351 1.50 Regenerating islet derived protein 4 precursor Reg IV REG like | 547
protein Gastrointestinal secretory protein Homo sapiens Human

352 1.50 Regenerating islet derived protein 4 precursor Reg IV REG like | 547

protein Gastrointestinal secretory protein Homo sapiens Human
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353 1.48 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 829
of metalloproteinases 2 CSC 21K Homo sapiens Human

354 1.48 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 829
of metalloproteinases 2 CSC 21K Homo sapiens Human

355 1.48 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 829
of metalloproteinases 2 CSC 21K Homo sapiens Human

356 1.47 Bactericidal/permeability-increasing protein like 2 precursor 1294
Homo sapiens Human

357 1.46 Transmembrane protein 39A Homo sapiens Human 427

358 1.46 Transmembrane protein 39A Homo sapiens Human 427

359 1.45 Chromaffin granule amine transporter Vesicular amine transpor- | 1076
ter 1 VAT1 Solute carrier family 18 member 1 Homo sapiens
Human

360 1.45 Chromaffin granule amine transporter Vesicular amine transpor- | 1076
ter 1 VATI Solute carrier family 18 member 1 Homo sapiens
Human

361 1.42 Regenerating islet derived protein 4 precursor Reg IV REG like | 509
protein Gastrointestinal secretory protein Homo sapiens Human

362 1.42 Regenerating islet derived protein 4 precursor Reg IV REG like | 509
protein Gastrointestinal secretory protein Homo sapiens Human

363 1.41 Keratin-associated protein 21 2 Homo sapiens Human 722

364 1.41 Keratin-associated protein 21 2 Homo sapiens Human 722

365 1.40 NADH-ubiquinone oxidoreductase chain 1 EC 1 6 53 NADH 855
dehydrogenase subunit 1 Homo sapiens Human

366 1.39 Late cornified envelope protein 3C Late envelope protein 15 777
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

367 1.39 Late cornified envelope protein 3C Late envelope protein 15 777
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

368 1.38 Keratin-associated protein 21 2 Homo sapiens Human 1098

369 1.36 Complex I intermediate associated protein 30 mitochondrial 482
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

370 1.35 Late cornified envelope protein 3C Late envelope protein 15 394
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

371 1.32 Keratin-associated protein 21 2 Homo sapiens Human 726

372 1.32 Keratin-associated protein 21 2 Homo sapiens Human 726

373 1.31 Regenerating islet derived protein 4 precursor Reg IV REG like | 577
protein Gastrointestinal secretory protein Homo sapiens Human

374 1.31 Regenerating islet derived protein 4 precursor Reg IV REG like | 577
protein Gastrointestinal secretory protein Homo sapiens Human

375 1.30 Zinc finger protein 350 Zinc finger protein ZBRK1 Zinc finger | 830

and BRCAL interacting protein with a KRAB domain 1 KRAB
zinc finger protein ZFQR Homo sapiens Human
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376 1.30 Zinc finger protein 350 Zinc finger protein ZBRK1 Zinc finger | 830
and BRCA1 interacting protein with a KRAB domain 1 KRAB
zinc finger protein ZFQR Homo sapiens Human

377 1.30 Zinc finger protein 350 Zinc finger protein ZBRK1 Zinc finger | 830
and BRCAL interacting protein with a KRAB domain 1 KRAB
zinc finger protein ZFQR Homo sapiens Human

378 1.29 Complex I intermediate associated protein 30 mitochondrial 406
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

379 1.28 Replication protein A 14 kDa subunit RP A RF A Replication 678
factor A protein 3 p14 Homo sapiens Human

380 1.27 Collagen alpha 1 VIII chain precursor Endothelial collagen 1095
Homo sapiens Human

381 1.26 40S ribosomal protein S29 Homo sapiens Human 1055

382 1.26 40S ribosomal protein S29 Homo sapiens Human 1055

383 1.25 Optic atrophy 3 protein Homo sapiens Human 1304

384 1.22 Transmembrane protein 78 Homo sapiens Human 961

385 1.20 C4b-binding protein beta chain precursor Homo sapiens Human | 857

386 1.19 Uncharacterized protein C200rf54 precursor Homo sapiens 980
Human

387 1.16 Complex I intermediate associated protein 30 mitochondrial 489
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

388 1.16 Complex I intermediate associated protein 30 mitochondrial 489
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

389 1.14 Complex I intermediate associated protein 30 mitochondrial 626
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

390 1.14 Complex I intermediate associated protein 30 mitochondrial 626
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

391 1.12 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 684
protein 1 Homo sapiens Human

392 1.12 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 684
protein 1 Homo sapiens Human

393 1.12 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 684
protein 1 Homo sapiens Human

394 1.10 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 853
of metalloproteinases 2 CSC 21K Homo sapiens Human

395 1.10 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 853
of metalloproteinases 2 CSC 21K Homo sapiens Human

396 1.09 UPF0184 protein C9orf16 EST00098 Homo sapiens Human 974

397 1.08 Melanocortin receptor 4 MC4 R Homo sapiens Human 982

398 1.05 Epididymal-specific lipocalin 9 precursor MUP like lipocalin 957

Homo sapiens Human
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399 1.04 Hemoglobin subunit epsilon Hemoglobin epsilon chain Epsilon | 823
globin Homo sapiens Human

400 1.04 Hemoglobin subunit epsilon Hemoglobin epsilon chain Epsilon | 823
globin Homo sapiens Human

401 1.04 Hemoglobin subunit epsilon Hemoglobin epsilon chain Epsilon | 823
globin Homo sapiens Human

402 1.04 Hemoglobin subunit epsilon Hemoglobin epsilon chain Epsilon | 823
globin Homo sapiens Human

403 1.03 Cardiotrophin-like cytokine factor 1 precursor B cell stimulating | 989
factor 3 BSF 3 Novel neurotrophin 1 NNT 1 Homo sapiens
Human

404 1.03 Cardiotrophin-like cytokine factor 1 precursor B cell stimulating | 989
factor 3 BSF 3 Novel neurotrophin 1 NNT 1 Homo sapiens
Human

405 1.00 NACHT, LRR and PYD containing protein 11 PYRIN contain- | 814
ing APAF1 like protein 6 Nucleotide binding oligomerization
domain protein 17 Homo sapiens Human

406 1.00 NACHT, LRR and PYD containing protein 11 PYRIN contain- | 814
ing APAF1 like protein 6 Nucleotide binding oligomerization
domain protein 17 Homo sapiens Human

407 0.97 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31| 955
DEFB 31 Homo sapiens Human

408 0.97 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31 | 955
DEFB 31 Homo sapiens Human

409 0.96 Beta-tectorin precursor Homo sapiens Human 920

410 0.96 Beta-tectorin precursor Homo sapiens Human 920

411 0.96 Beta-tectorin precursor Homo sapiens Human 920

412 0.95 Chromaffin granule amine transporter Vesicular amine transpor-| 716
ter 1 VATI Solute carrier family 18 member 1 Homo sapiens
Human

413 0.95 Chromaffin granule amine transporter Vesicular amine transpor-| 716
ter 1 VATI Solute carrier family 18 member 1 Homo sapiens
Human

414 0.94 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 587
protein Atrophin 1 related protein Homo sapiens Human

415 0.94 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 587
protein Atrophin 1 related protein Homo sapiens Human

416 0.94 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 like | 587
protein Atrophin 1 related protein Homo sapiens Human

417 0.93 Complex I intermediate associated protein 30 mitochondrial 562
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

418 0.93 Complex I intermediate associated protein 30 mitochondrial 562

precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human
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419 0.93 Complex I intermediate associated protein 30 mitochondrial 562
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

420 091 Serine/threonine-protein 911

421 0.89 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31| 963
DEFB 31 Homo sapiens Human

422 0.89 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31 | 963
DEFB 31 Homo sapiens Human

423 0.89 Beta-defensin 131 precursor Defensin beta 131 Beta defensin 31| 963
DEFB 31 Homo sapiens Human

424 0.88 Collagen alpha 1 VIII chain precursor Endothelial collagen 720
Homo sapiens Human

425 0.86 Apolipoprotein C III precursor Apo CIII ApoC III Homo sa- 862
piens Human

426 0.85 Growth hormone releasing hormone receptor precursor GHRH | 947
receptor GRF receptor GRFR Homo sapiens Human

427 0.84 Glycine cleavage system H protein mitochondrial precursor 729
Homo sapiens Human

428 0.84 Glycine cleavage system H protein mitochondrial precursor 729
Homo sapiens Human

429 0.83 NEDD4 1492

430 0.82 B-lymphocyte antigen CD19 precursor Differentiation antigen 834
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

431 0.82 B-lymphocyte antigen CD19 precursor Differentiation antigen 834
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

432 0.81 Protein S100 A14 S100 calcium binding protein A14 S114 979
Homo sapiens Human

433 0.79 Protein S100 A14 S100 calcium binding protein A14 S114 977
Homo sapiens Human

434 0.78 L-myc-1 proto oncogene protein Homo sapiens Human 700

435 0.78 L-myc-1 proto oncogene protein Homo sapiens Human 700

436 0.78 L-myc-1 proto oncogene protein Homo sapiens Human 700

437 0.77 Relaxin-3 precursor Prorelaxin H3 Insulin like peptide INSL7 986
Insulin like peptide 7 Contains Relaxin 3 B chain Relaxin 3 A
chain Homo sapiens Human

438 0.75 Regenerating islet derived protein 4 precursor Reg IV REG like | 510
protein Gastrointestinal secretory protein Homo sapiens Human

439 0.75 Regenerating islet derived protein 4 precursor Reg IV REG like | 510
protein Gastrointestinal secretory protein Homo sapiens Human

440 0.74 Dopamine- and cAMP regulated neuronal phosphoprotein 703
DARPP 32 Homo sapiens Human

441 0.74 Dopamine- and cAMP regulated neuronal phosphoprotein 703
DARPP 32 Homo sapiens Human

442 0.73 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 946

of metalloproteinases 2 CSC 21K Homo sapiens Human
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443 0.73 Metalloproteinase inhibitor 2 precursor TIMP 2 Tissue inhibitor | 946
of metalloproteinases 2 CSC 21K Homo sapiens Human

444 0.72 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59kDa | 490
serine threonine protein kinase pS9ILK Homo sapiens Human

445 0.72 Integrin-linked protein kinase EC27 11 1 ILK 1 ILK 2 59kDa | 490
serine threonine protein kinase pS9ILK Homo sapiens Human

446 0.72 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59 kDa | 490
serine threonine protein kinase pS9ILK Homo sapiens Human

447 0.72 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59kDa | 490
serine threonine protein kinase pS9ILK Homo sapiens Human

448 0.71 Replication protein A 14 kDa subunit RP A RF A Replication 677
factor A protein 3 p14 Homo sapiens Human

449 0.71 Replication protein A 14 kDa subunit RP A RF A Replication 677
factor A protein 3 p14 Homo sapiens Human

450 0.70 B-lymphocyte antigen CD19 precursor Differentiation antigen 831
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

451 0.70 B-lymphocyte antigen CD19 precursor Differentiation antigen 831
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

452 0.68 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 732
protein 1 Homo sapiens Human

453 0.68 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 732
protein 1 Homo sapiens Human

454 0.66 Ig heavy chain V III region WEA Homo sapiens Human 661

455 0.66 Ig heavy chain V III region WEA Homo sapiens Human 661

456 0.65 P2Y purinoceptor 1 ATP receptor P2Y1 Purinergic receptor 697
Homo sapiens Human

457 0.65 P2Y purinoceptor 1 ATP receptor P2Y1 Purinergic receptor 697
Homo sapiens Human

458 0.65 P2Y purinoceptor 1 ATP receptor P2Y1 Purinergic receptor 697
Homo sapiens Human

459 0.64 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen | 390
97 kDa linear IgA bullous dermatosis antigen Linear IgA dis-
ease antigen homolog LadA Homo sapiens Human

460 0.64 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen | 390
97 kDa linear IgA bullous dermatosis antigen Linear IgA dis-
ease antigen homolog LadA Homo sapiens Human

461 0.63 Olfactory receptor 4D10 Olfactory receptor OR11 251 Homo 1295
sapiens Human

462 0.62 Transcription factor jun D Homo sapiens Human 1000

463 0.62 Transcription factor jun D Homo sapiens Human 1000

464 0.61 Gamma-secretase subunit APH 1B APH 1b Aph lbeta Preseni- | 1059
lin stabilization factor like Homo sapiens Human

465 0.61 Gamma-secretase subunit APH 1B APH 1b Aph lbeta Preseni- | 1059

lin stabilization factor like Homo sapiens Human
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466 0.61 Gamma-secretase subunit APH 1B APH 1b Aph lbeta Preseni- | 1059
lin stabilization factor like Homo sapiens Human

467 0.60 RMDS5 homolog B Homo sapiens Human 585

468 0.60 RMDS homolog B Homo sapiens Human 585

469 0.60 RMD5 homolog B Homo sapiens Human 585

470 0.60 RMDS homolog B Homo sapiens Human 585

471 0.60 RMD5 homolog B Homo sapiens Human 585

472 0.60 RMDS homolog B Homo sapiens Human 585

473 0.59 Protein FAM19A1 precursor Chemokine like protein TAFA 1 936
Homo sapiens Human

474 0.58 Complex I intermediate associated protein 30 mitochondrial 1181
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

475 0.58 Complex I intermediate associated protein 30 mitochondrial 1181
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

476 0.58 Complex I intermediate associated protein 30 mitochondrial 1181
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

477 0.57 Cathepsin L2 precursor EC 3 4 22 43 Cathepsin V Cathepsin U | 369
Homo sapiens Human

478 0.57 Cathepsin L2 precursor EC 3 4 22 43 Cathepsin V Cathepsin U | 369
Homo sapiens Human

479 0.57 Cathepsin L2 precursor EC 3 4 22 43 Cathepsin V Cathepsin U | 369
Homo sapiens Human

480 0.56 Glycine cleavage system H protein mitochondrial precursor 748
Homo sapiens Human

481 0.56 Glycine cleavage system H protein mitochondrial precursor 748
Homo sapiens Human

482 0.56 Glycine cleavage system H protein mitochondrial precursor 748
Homo sapiens Human

483 0.54 UPF0184 protein C9orf16 EST00098 Homo sapiens Human 864

484 0.54 UPF0184 protein C9orf16 EST00098 Homo sapiens Human 864

485 0.53 Chromaffin granule amine transporter Vesicular amine transpor- | 687
ter 1 VAT1 Solute carrier family 18 member 1 Homo sapiens
Human

486 0.52 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 820
sapiens Human

487 0.52 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 820
sapiens Human

488 0.52 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 820
sapiens Human

489 0.52 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 820
sapiens Human

490 0.52 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 820

sapiens Human
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491

0.50

Glycine cleavage system H protein mitochondrial precursor
Homo sapiens Human

689

492

0.49

Claudin-5 Transmembrane protein deleted in VCFS TMDVCF
Homo sapiens Human

699

493

0.49

Claudin-5 Transmembrane protein deleted in VCFS TMDVCF
Homo sapiens Human

699

494

0.48

Inositol-trisphosphate 3 kinase C EC 2 7 1 127 Inositol 1 4 5
trisphosphate 3 kinase C InsP 3 kinase C IP3K C Homo sapiens
Human

671

495

0.48

Inositol-trisphosphate 3 kinase C EC 2 7 1 127 Inositol 1 4 5
trisphosphate 3 kinase C InsP 3 kinase C IP3K C Homo sapiens
Human

671

496

0.47

Tumor necrosis factor receptor superfamily member 13C B cell
activating factor receptor BAFF receptor BAFF R BLyS recep-
tor 3 CD268 antigen Homo sapiens Human

836

497

0.47

Tumor necrosis factor receptor superfamily member 13C B cell
activating factor receptor BAFF receptor BAFF R BLyS recep-
tor 3 CD268 antigen Homo sapiens Human

886

498

0.47

Tumor necrosis factor receptor superfamily member 13C B cell
activating factor receptor BAFF receptor BAFF R BLyS recep-
tor 3 CD268 antigen Homo sapiens Human

886

499

0.44

Coiled-coil domain containing protein 25 Homo sapiens Human

901

500

0.42

Glycine cleavage system H protein mitochondrial precursor
Homo sapiens Human

747

501

0.42

Glycine cleavage system H protein mitochondrial precursor
Homo sapiens Human

747

502

0.34

Leukocyte immunoglobulin like receptor subfamily A member
3 precursor Leukocyte immunoglobulin like receptor 4 LIR 4
Immunoglobulin like transcript 6 ILT 6 Monocyte inhibitory
receptor HM43 HM31 CD85e antigen Homo sapiens Human

812

503

0.31

NADH dehydrogenase ubiquinone 1 subunit C1 mitochondrial
precursor EC 1653 EC 1 6 99 3 NADH ubiquinone oxidore-
ductase KFYT subunit Complex I KFYT CI KFYI Homo sapiens
Human

969

504

0.27

Olfactory receptor 11H6 Olfactory receptor OR14 35 Homo
sapiens Human

711

505

0.23

RING finger protein 185 Homo sapiens Human

688

175




Taoauna 3

BeposiTHOCTB Homep
Ne n/n| coBnagenus ID 6enxos a1 CD34'TCK (2-51 dpakius, 1-s TOBTOPHOCTD) MSITHA
(%)
1 2 3 4
1 100.00 | Zinc finger protein 234 Zinc finger protein HZF4 Homo sapiens | 509
Human
2 57.65 Tyrosine-protein phosphatase non receptor type 3 EC 3 1 3 48 562
Protein tyrosine phosphatase H1 PTP H1 Homo sapiens Human
3 41.10  |Folylpolyglutamate synthase mitochondrial precursor EC632 | 567
17 Folylpoly gamma glutamate synthetase FPGS Tetrahydrofo-
late synthase Tetrahydrofolylpolyglutamate synthase Homo
sapiens Human
4 40.65 Actin-binding Rho activating protein Striated muscle activator 622
of Rho dependent signaling STARS Homo sapiens Human
5 3941 Uncharacterized protein C18orf54 precursor Homo sapiens Human| 501
6 36.18 Tyrosine-protein phosphatase non receptor type 3 EC 3 1 3 48 544
Protein tyrosine phosphatase H1 PTP H1 Homo sapiens Human
7 36.11 Bcl-2-associated transcription factor 1 Btf Homo sapiens Human | 448
8 34.71 Ribosomal protein L7 like 1 Homo sapiens Human 536
9 21.77 Keratin-associated protein 21 2 Homo sapiens Human 623
10 21.58 Bromodomain and PHD finger containing protein 3 Homo 542
sapiens Human
11 21.45 PR domain zinc finger protein 6 PR domain containing protein 6| 610
Fragment Homo sapiens Human
12 20.45 Ribonuclease H2 subunit C RNase H2 subunit C Ribonuclease | 572
HI subunit C Aicardi Goutieres syndrome 3 protein AGS3
RNase H1 small subunit Homo sapiens Human
13 17.66 Muscleblind-like protein 2 Muscleblind like protein like Mus- 518
cleblind like protein like 39 Muscleblind like protein 1 Homo
sapiens Human
14 16.80 Ribonuclease H2 subunit C RNase H2 subunit C Ribonuclease | 521
HI subunit C Aicardi Goutieres syndrome 3 protein AGS3
RNase H1 small subunit Homo sapiens Human
15 16.43 Tyrosine-protein phosphatase non receptor type 3 EC 3 1 3 48 540
Protein tyrosine phosphatase H1 PTP H1 Homo sapiens Human
16 1631 Ribosomal protein L7 like 1 Homo sapiens Human 524
17 15.66 Nuclear pore complex protein Nup153 Nucleoporin Nup153 490
153 kDa nucleoporin Homo sapiens Human
18 14.91 Keratin-associated protein 21 2 Homo sapiens Human 775
19 14.64 Tyrosine-protein phosphatase non receptor type 3 EC 3 1 3 48 539
Protein tyrosine phosphatase H1 PTP H1 Homo sapiens Human
20 13.76 Leucine-rich repeat containing protein C220rf36 Homo sapiens | 372
Human
21 13.34 Midline-1 EC 6 3 2 Tripartite motif containing protein 18 Puta- | 406

tive transcription factor XPRF Midin RING finger protein 59
Midline 1 RING finger protein Homo sapiens Human
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22 13.20 Keratin-associated protein 21 2 Homo sapiens Human 768
23 12.83 Keratin-associated protein 21 2 Homo sapiens Human 881
24 12.72 Mitofusin-1 EC 3 6 5 Transmembrane GTPase MFN1 Fzo 410
homolog Homo sapiens Human

25 12.43 Tyrosine-protein phosphatase non receptor type 3 EC 3 1 3 48 522
Protein tyrosine phosphatase H1 PTP H1 Homo sapiens Human

26 12.26 Putative pre mRNA splicing factor ATP dependent RNA heli- 534
case DHX16 EC 3 6 1DEAH box protein 16 ATP dependent
RNA helicase 3 Homo sapiens Human

27 11.96 Keratin-associated protein 21 2 Homo sapiens Human 701

28 11.54  |ER degradation enhancing alpha mannosidase like 1 Homo 603
sapiens Human

29 11.52 Probable phospholipid transporting ATPase [FEC363 1 AT- | 365
Pase class I type 11B ATPase IR Homo sapiens Human

30 1091 Killer cell immunoglobulin like receptor 2DL2 precursor MHC | 624
class I NK cell receptor Natural killer associated transcript 6
NKAT 6 p58 natural killer cell receptor clone CL 43 p58 NK
receptor Homo sapiens Human

31 10.81 Actin-binding Rho activating protein Striated muscle activator 504
of Rho dependent signaling STARS Homo sapiens Human

32 10.78 Uroplakin-1b Uroplakin Ib UPIb Tetraspanin 20 Tspan 20 Ho- | 578
mo sapiens Human

33 10.44 Keratin-associated protein 21 2 Homo sapiens Human 731

34 10.43 Alpha-internexin Alpha Inx 66 kDa neurofilament protein Neu- | 528
rofilament 66 NF 66 Homo sapiens Human

35 10.09 Keratin-associated protein 21 2 Homo sapiens Human 772

36 9.82 B-lymphocyte antigen precursor B lymphocyte surface antigen | 569
721P Protein XE7 Homo sapiens Human

37 9.56 Keratin-associated protein 21 2 Homo sapiens Human 804

38 9.50 Sulfite oxidase mitochondrial precursor EC 1 8 3 1 Homo sa- 550
piens Human

39 9.15 Protein-glutamine gamma glutamyltransferase ZEC 23 2 13 399
TGase Z TGZ TG Z Transglutaminase 7 Homo sapiens Human

40 9.10 Keratin-associated protein 21 2 Homo sapiens Human 720

41 8.90 Keratin-associated protein 21 2 Homo sapiens Human 926

42 8.79 Keratin-associated protein 21 2 Homo sapiens Human 865

43 8.71 Keratin-associated protein 21 2 Homo sapiens Human 851

44 8.32 ER degradation enhancing alpha mannosidase like 1 Homo 584
sapiens Human

45 8.24 Apolipoprotein-L6 Apolipoprotein L VI ApoL VI Homo sa- 459
piens Human

46 8.23 Midline-1 EC 6 3 2 Tripartite motif containing protein 18 Puta- | 565
tive transcription factor XPRF Midin RING finger protein 59
Midline 1 RING finger protein Homo sapiens Human

47 8.17 Inositol polyphosphate multikinase EC2 7 1 151 Inositol 1 34 6| 353

tetrakisphosphate 5 kinase Homo sapiens Human
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48 8.15 Probable phospholipid transporting ATPase IFEC363 1 AT- | 482
Pase class I type 11B ATPase IR Homo sapiens Human

49 8.02 Zinc finger protein 295 Zinc finger and BTB domain containing | 608
protein 21 Homo sapiens Human

50 8.01 Keratin-associated protein 21 2 Homo sapiens Human 945

51 7.64 OTU domain containing protein 4 HIV 1 induced protein HIN 1 | 532
Homo sapiens Human

52 7.36 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- 615
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

53 7.30 Keratin-associated protein 21 2 Homo sapiens Human 935

54 7.21 Ribonuclease H2 subunit C RNase H2 subunit C Ribonuclease | 558
HI subunit C Aicardi Goutieres syndrome 3 protein AGS3
RNase H1 small subunit Homo sapiens Human

55 7.00 Keratin-associated protein 21 2 Homo sapiens Human 736

56 6.80 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 742
sapiens Human

57 6.44 Transferrin receptor protein 2 TfR2 Homo sapiens Human 535

58 6.42 Keratin-associated protein 21 2 Homo sapiens Human 829

59 6.24 Visual pigment like receptor peropsin Homo sapiens Human 402

60 6.19 Calcium-binding protein 2 CaBP2 Homo sapiens Human 427

61 6.10 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59kDa | 480
serine threonine protein kinase pS9ILK Homo sapiens Human

62 6.04 cAMP-specific 3 5 cyclic phosphodiesterase 4D EC3 14 17 581
DPDE3 PDE43 Homo sapiens Human

63 5.89 Complex I intermediate associated protein 30 mitochondrial 494
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

64 5.80 Nucleoside diphosphate kinase mitochondrial precursor EC27 | 601
4 6 NDP kinase mitochondrial NDK nm23 H4 Nucleoside di-
phosphate kinase D NDPKD Homo sapiens Human

65 5.70 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 319

66 5.60 Keratin-associated protein 21 2 Homo sapiens Human 719

67 5.25 Zinc finger BED domain containing protein 4 Homo sapiens Human 607

68 522 EMILIN-2 precursor Elastin microfibril interface located protein| 434
2 Elastin microfibril interfacer 2 Protein FOAP 10 Homo sa-
piens Human

69 5.20 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 771
sapiens Human

70 5.19 Embryonic growth differentiation factor 1 precursor GDF 1 500
Homo sapiens Human

71 5.17 Keratin-associated protein 21 2 Homo sapiens Human 832

72 5.08 Zinc finger protein ZIC 4 Zinc finger protein of the cerebellum 4| 587
Homo sapiens Human

73 5.08 Zinc finger protein ZIC 4 Zinc finger protein of the cerebellum 4| 587

Homo sapiens Human
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74 5.05 Keratin-associated protein 21 2 Homo sapiens Human 790
75 5.05 Keratin-associated protein 21 2 Homo sapiens Human 790
76 4.99 Probable phospholipid transporting ATPase IFEC3 63 1 AT- | 368
Pase class [ type 11B ATPase IR Homo sapiens Human

77 498 Dysbindin domain containing protein 2 HSMNP1 Homo sa- 495
piens Human

78 497 Keratin-associated protein 21 2 Homo sapiens Human 872

79 4.96 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 863
sapiens Human

80 4.93 Keratin-associated protein 21 2 Homo sapiens Human 747

81 4.92 Solute carrier family 2 facilitated glucose transporter member 8§ | 508
Glucose transporter type 8 Glucose transporter type X1 Homo
sapiens Human

82 4.90 Keratin-associated protein 21 2 Homo sapiens Human 834

83 4.89 Keratin-associated protein 21 2 Homo sapiens Human 853

84 4.82 Keratin-associated protein 21 2 Homo sapiens Human 954

85 4.71 Transmembrane protein 106B Homo sapiens Human 724

86 4.64 Cathepsin E precursor EC 3 4 23 34 Homo sapiens Human 684

87 4.63 Dysbindin domain containing protein 2 HSMNP1 Homo sa- 503
piens Human

88 4.61 Uncharacterized protein C200rf62 Homo sapiens Human 571

89 4.60 Inositol polyphosphate multikinase EC2 7 1 151 Inositol 1 34 6| 498
tetrakisphosphate 5 kinase Homo sapiens Human

90 4.60 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 134 6| 498
tetrakisphosphate 5 kinase Homo sapiens Human

91 4.53 Regenerating islet derived protein 4 precursor Reg IV REG like | 781
protein Gastrointestinal secretory protein Homo sapiens Human

92 4.52 Keratin-associated protein 21 2 Homo sapiens Human 491

93 4.52 Keratin-associated protein 21 2 Homo sapiens Human 491

94 445 Keratin-associated protein 21 2 Homo sapiens Human 786

95 4.40 Keratin-associated protein 21 2 Homo sapiens Human 493

96 4.39 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 756
sapiens Human

97 427 Tumor 450

98 4.25 Muscleblind-like protein 2 Muscleblind like protein like Mus- 473
cleblind like protein like 39 Muscleblind like protein 1 Homo
sapiens Human

99 422 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens 485
Human

100 4.19 B-lymphocyte antigen precursor B lymphocyte surface antigen | 426
721P Protein XE7 Homo sapiens Human

101 4.19 B-lymphocyte antigen precursor B lymphocyte surface antigen | 426
721P Protein XE7 Homo sapiens Human

102 4.17 Zinc finger CCHC domain containing protein 3 Homo sapiens 379
Human

103 4.16 Keratin-associated protein 21 2 Homo sapiens Human 732
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104 4.04 Protein S100 A13 S100 calcium binding protein A13 Homo 585
sapiens Human
105 4.00 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo 721
sapiens Human
106 3.97 Nuclear pore complex protein Nup153 Nucleoporin Nup153 364
153 kDa nucleoporin Homo sapiens Human
107 3.96 Keratin-associated protein 21 2 Homo sapiens Human 844
108 3.95 Killer cell immunoglobulin like receptor 2DL2 precursor MHC | 356
class INK cell receptor Natural killer associated transcript 6
NKAT 6 p58 natural killer cell receptor clone CL 43 p58 NK
receptor Homo sapiens Human
109 3.94 Keratin-associated protein 21 2 Homo sapiens Human 727
110 3.94 Keratin-associated protein 21 2 Homo sapiens Human 727
111 3.92 Keratin-associated protein 21 2 Homo sapiens Human 728
112 3.90 Keratin-associated protein 21 2 Homo sapiens Human 952
113 3.89 Zinc finger protein 295 Zinc finger and BTB domain containing | 355
protein 21 Homo sapiens Human
114 3.85 Treacle protein Treacher Collins syndrome protein Homo sa- 484
piens Human
115 3.84 Keratin-associated protein 21 2 Homo sapiens Human 754
116 3.83 Keratin-associated protein 21 2 Homo sapiens Human 746
117 3.80 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis antigen | 858
97 kDa linear IgA bullous dermatosis antigen Linear IgA dis-
ease antigen homolog LadA Homo sapiens Human
118 3.72 Probable phospholipid transporting ATPase IFEC363 1 AT- | 630
Pase class [ type 11B ATPase IR Homo sapiens Human
119 3.66 Keratin-associated protein 21 2 Homo sapiens Human 924
120 3.65 Keratin-associated protein 21 2 Homo sapiens Human 861
121 3.63 Retroviral-like aspartic protease 1 precursor EC 3 4 23 Skin 546
specific retroviral like aspartic protease Skin aspartic protease
SASPase TPA inducible aspartic proteinase like protein TAPS
Homo sapiens Human
122 3.62 Keratin-associated protein 21 2 Homo sapiens Human 927
123 3.58 UPF0193 protein EVG1 Homo sapiens Human 631
124 3.53 ER degradation enhancing alpha mannosidase like 1 Homo 510
sapiens Human
125 3.47 Keratin-associated protein 21 2 Homo sapiens Human 761
126 3.46 Keratin-associated protein 21 2 Homo sapiens Human 738
127 343 Kynureninase EC 3 7 1 3 L kynurenine hydrolase Homo sapiens | 588
Human
128 342 Transmembrane protein 106B Homo sapiens Human 716
129 341 Complex I intermediate associated protein 30 mitochondrial 778
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
130 3.33 Secretagogin Homo sapiens Human 620
131 3.30 UPF0027 protein C220rf28 Homo sapiens Human 387
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132 327 Probable RNA binding protein 18 RNA binding motif protein 570
18 Homo sapiens Human

133 3.26 Beta-1-syntrophin 59 kDa dystrophin associated protein A1l 400
basic component 1 DAPA1B Tax interaction protein 43 TIP 43
Syntrophin 2 BSYN2 Homo sapiens Human

134 3.26 Beta-1-syntrophin 59 kDa dystrophin associated protein A1l 400
basic component 1 DAPA1B Tax interaction protein 43 TIP 43
Syntrophin 2 BSYN2 Homo sapiens Human

135 323 Tumor necrosis factor receptor superfamily member EDAR 370
precursor Anhidrotic ectodysplasin receptor 1 Ectodysplasin A
receptor EDA Al receptor Ectodermal dysplasia receptor
Downless homolog Homo sapiens Human

136 323 Tumor necrosis factor receptor superfamily member EDAR 370
precursor Anhidrotic ectodysplasin receptor 1 Ectodysplasin A
receptor EDA A1 receptor Ectodermal dysplasia receptor
Downless homolog Homo sapiens Human

137 3.20 Melanoma-associated antigen 1 MAGE 1 antigen Antigen MZ2 | 696
E Homo sapiens Human

138 3.19 Growth/differentiation factor 3 precursor GDF 3 Homo sapiens | 594
Human

139 3.18 Keratin-associated protein 21 2 Homo sapiens Human 937

140 3.18 Keratin-associated protein 21 2 Homo sapiens Human 937

141 3.12 Ubiquitin-associated domain containing protein 1 E3 ubiquitin 398
protein ligase subunit KPC2 Kip1 ubiquitination promoting
complex protein 2 Glialblastoma cell differentiation related
protein 1 Homo sapiens Human

142 3.08 SAM pointed domain containing Ets transcription factor Pros- 576
tate derived Ets factor Prostate epithelium specific Ets transcrip-
tion factor Prostate specific Ets Homo sapiens Human

143 3.04 Transmembrane protein 106B Homo sapiens Human 737

144 3.00 Keratin-associated protein 21 2 Homo sapiens Human 744

145 2.99 Complex I intermediate associated protein 30 mitochondrial 486
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

146 2.92 Claudin-17 Homo sapiens Human 436

147 2.79 Complex I intermediate associated protein 30 mitochondrial 507
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

148 2.75 Olfactory receptor 4D1 Olfactory receptor TPCR16 Homo sa- 394
piens Human

150 2.72 Late cornified envelope protein 3C Late envelope protein 15 877
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human

151 2.70 Transmembrane protein 106B Homo sapiens Human 616

152 2.69 Uncharacterized protein C20orfl111 Homo sapiens Human 470

153 2.69 Uncharacterized protein C20orf111 Homo sapiens Human 470
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154 2.66 Embryonic growth differentiation factor 1 precursor GDF 1 640
Homo sapiens Human

155 2.60 cAMP-specific 3 5 cyclic phosphodiesterase 4D EC 314 17 421
DPDE3 PDE43 Homo sapiens Human

156 2.60 cAMP-specific 3 5 cyclic phosphodiesterase 4D EC3 14 17 421
DPDE3 PDE43 Homo sapiens Human

157 2.58 Transmembrane protein 106B Homo sapiens Human 760

158 257 Embryonic growth differentiation factor 1 precursor GDF 1 469
Homo sapiens Human

159 2.52 Kallikrein-10 precursor EC 3 4 21 Protease serine like 1 Normal | 349
epithelial cell specific 1 Homo sapiens Human

160 2.52 Kallikrein-10 precursor EC 3 4 21 Protease serine like 1 Normal | 349
epithelial cell specific 1 Homo sapiens Human

161 2.49 Dysbindin domain containing protein 2 HSMNP1 Homo sa- 600
piens Human

162 247 Beta-1,4-galactosyltransferase 391

163 243 Protein S100 A13 S100 calcium binding protein A13 Homo 579
sapiens Human

164 243 Protein S100 A13 S100 calcium binding protein A13 Homo 579
sapiens Human

165 242 Protein S100 A13 S100 calcium binding protein A13 Homo 393
sapiens Human

166 241 Kynureninase EC 3 7 1 3 L kynurenine hydrolase Homo sapiens| 499
Human

167 2.37 Regenerating islet derived protein 4 precursor Reg IV REG like | 483
protein Gastrointestinal secretory protein Homo sapiens Human

168 2.36 Uroplakin-1b Uroplakin Ib UPIb Tetraspanin 20 Tspan 20 Ho- | 407
mo sapiens Human

169 2.35 Matrilin-4 precursor Homo sapiens Human 953

170 2.34 Inner nuclear membrane protein Manl LEM domain containing | 548
protein 3 Homo sapiens Human

171 2.33 RNA 3 terminal phosphate cyclase EC 6 5 1 4 RNA 3 phos- 621
phate cyclase RNA cyclase Homo sapiens Human

172 2.31 Histidine-rich glycoprotein precursor Histidine proline rich 530
glycoprotein HPRG Homo sapiens Human

173 2.30 ER degradation enhancing alpha mannosidase like 1 Homo 388
sapiens Human

174 2.29 Kynureninase EC 3 7 1 3 L kynurenine hydrolase Homo sapiens | 396
Human

175 221 Coiled-coil domain containing protein 8 Homo sapiens Human | 502

176 221 Coiled-coil domain containing protein 8 Homo sapiens Human | 502

177 2.16 Keratin-associated protein 21 2 Homo sapiensHuman 665

178 2.15 Spindle and kinetochore associated protein 2 Protein FAM33A | 589
Homo sapiens Human

179 2.15 Spindle and kinetochore associated protein 2 Protein FAM33A | 589

Homo sapiens Human
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180 2.11 268 protease regulatory subunit S10B Proteasome 26S subunit | 685
ATPase 6 Proteasome subunit p42 Homo sapiens Human
181 2.08 Keratin-associated protein 21 2 Homo sapiens Human 857
182 2.07 Protein pellino homolog 1 Pellino 1 Pellino related intracellular | 512
signaling molecule Homo sapiens Human
183 2.06 Ubiquitin-like protein 7 Ubiquitin like protein SB132 Bone 586
marrow stromal cell ubiquitin like protein BMSC UbP Homo
sapiens Human
184 2.04 Achaete-scute homolog 2 Mash2 HASH2 Homo sapiens Hu- 557
man
185 2.04 Achaete-scute homolog 2 Mash2 HASH2 Homo sapiens Hu- 557
man
186 2.03 Embryonic growth differentiation factor 1 precursor GDF 1 598
Homo sapiens Human
187 2.01 Protein FAM22G precursor Homo sapiens Human 453
188 1.99 Protein S100 A13 S100 calcium binding protein A13 Homo 457
sapiens Human
189 1.98 Protein S100 A13 S100 calcium binding protein A13 Homo 574
sapiens Human
190 1.97 Late cornified envelope protein 3C Late envelope protein 15 334
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
191 1.97 Late cornified envelope protein 3C Late envelope protein 15 334
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
192 1.96 Ras-related protein Rab 25 CATX 8 Homo sapiens Human 429
193 1.96 Ras-related protein Rab 25 CATX 8 Homo sapiens Human 429
194 1.95 Serum 411
195 1.95 Serum 411
196 1.94 Protein yippee like 4 Homo sapiens Human 618
197 1.92 Late cornified envelope protein 3C Late envelope protein 15 808
Small proline rich like epidermal differentiation complex protein
3A Homo sapiens Human
198 191 Keratin-associated protein 21 2 Homo sapiens Human 706
199 1.89 Muscleblind-like protein 2 Muscleblind like protein like Mus- 433
cleblind like protein like 39 Muscleblind like protein 1 Homo
sapiens Human
200 1.81 B-lymphocyte antigen CD19 precursor Differentiation antigen 363
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human
201 1.80 Keratin-associated protein 21 2 Homo sapiens Human 639
202 1.80 Keratin-associated protein 21 2 Homo sapiens Human 639
203 1.78 Synaptotagmin-15 Synaptotagmin XV SytXV Chr10Syt Homo | 416
sapiens Human
204 1.76 Probable RNA binding protein 18 RNA binding motif protein 413

18 Homo sapiens Human
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205 1.76 Probable RNA binding protein 18 RNA binding motif protein 413
18 Homo sapiens Human

206 1.76 Probable RNA binding protein 18 RNA binding motif protein 413
18 Homo sapiens Human

207 1.75 Keratin-associated protein 21 2 Homo sapiens Human 948

208 1.70 cAMP-dependent protein kinase inhibitor alpha PKI alpha 717
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

209 1.70 cAMP-dependent protein kinase inhibitor alpha PKI alpha 717
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

210 1.66 Frizzled-1 precursor Fz 1 hFz1 FzZE1 Homo sapiens Human 734

211 1.64 Probable RNA binding protein 18 RNA binding motif protein 529
18 Homo sapiens Human

212 1.61 Calcium-binding protein 2 CaBP2 Homo sapiens Human 568

213 1.60 Protein S100 A13 S100 calcium binding protein A13 Homo 384
sapiens Human

214 1.60 Protein S100 A13 S100 calcium binding protein A13 Homo 384
sapiens Human

215 1.58 Transcription factor jun D Homo sapiens Human 595

216 1.57 Protein S100 A13 S100 calcium binding protein A13 Homo 525
sapiens Human

217 1.56 Uncharacterized protein KIAA0280 Homo sapiens Human 690

218 1.55 Zinc finger protein 295 Zinc finger and BTB domain containing | 321
protein 21 Homo sapiens Human

219 1.55 Zinc finger protein 295 Zinc finger and BTB domain containing | 321
protein 21 Homo sapiens Human

220 1.52 DNA polymerase subunit delta 2 EC 2 7 7 7 DNA polymerase | 553
subunit delta p5SO Homo sapiens Human

221 1.51 Nasal embryonic luteinizing hormone releasing hormone factor | 446
Nasal embryonic LHRH factor Homo sapiens Human

222 1.51 Nasal embryonic luteinizing hormone releasing hormone factor | 446
Nasal embryonic LHRH factor Homo sapiens Human

223 1.50 Chromaffin granule amine transporter Vesicular amine transpor- | 641
ter 1 VATI Solute carrier family 18 member 1 Homo sapiens
Human

224 1.44 Epididymal-specific lipocalin 6 precursor Lipocalin 5 Homo 697
sapiens Human

225 1.43 Ly6/PLAUR domain containing protein 3 precursor GPI anc- 481
hored metastasis associated protein C4 4A homolog Matrigel
induced gene C4 protein MIG C4 Homo sapiens Human

226 1.43 Ly6/PLAUR domain containing protein 3 precursor GPI anc- 481
hored metastasis associated protein C4 4A homolog Matrigel
induced gene C4 protein MIG C4 Homo sapiens Human

227 1.40 Tumor necrosis factor receptor superfamily member 19 precur- | 566

sor Toxicity and JNK inducer TRADE Homo sapiens Human
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228

1.40

Tumor necrosis factor receptor superfamily member 19 precur-
sor Toxicity and JNK inducer TRADE Homo sapiens Human

566

229

1.39

UDP-N-acetylglucosamine transporter Golgi UDP GIlcNAc
transporter Solute carrier family 35 member A3 Homo sapiens
Human

460

230

1.39

UDP-N-acetylglucosamine transporter Golgi UDP GIcNAc
transporter Solute carrier family 35 member A3 Homo sapiens
Human

460

231

1.38

Serine/threonine-protein kinase PLK3 EC 2 7 11 21 Polo like
kinase 3 PLK 3 Cytokine inducible serine threonine protein
kinase FGF inducible kinase Proliferation related kinase Homo
sapiens Human

575

232

1.38

Serine/threonine-protein kinase PLK3 EC 2 7 11 21 Polo like
kinase 3 PLK 3 Cytokine inducible serine threonine protein
kinase FGF inducible kinase Proliferation related kinase Homo
sapiens Human

575

233

1.37

Kynureninase EC 3 7 1 3 L kynurenine hydrolase Homo sapiens
Human

517

234

1.37

Kynureninase EC 3 7 1 3 L kynurenine hydrolase Homo sapiens
Human

517

235

1.36

B-lymphocyte antigen CD19 precursor Differentiation antigen
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

520

236

1.36

B-lymphocyte antigen CD19 precursor Differentiation antigen
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

520

237

1.35

R-spondin-1 precursor Roof plate specific spondin 1 hRspol
Homo sapiens Human

463

238

1.33

Regenerating islet derived protein 4 precursor Reg IV REG like
protein Gastrointestinal secretory protein Homo sapiens Human

496

239

1.30

B-lymphocyte antigen CD19 precursor Differentiation antigen
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

489

240

1.30

B-lymphocyte antigen CD19 precursor Differentiation antigen
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

489

241

1.29

L-lactate dehydrogenase A chain EC 11127 LDH A LDH
muscle subunit LDH M Proliferation inducing gene 19 protein
Renal carcinoma antigen NY REN 59 Homo sapiens Human

946

242

1.28

Keratin-associated protein 21 2 Homo sapiens Human

933

243

1.27

Translocator protein Peripheral type benzodiazepine receptor
PBR PKBS Mitochondrial benzodiazepine receptor Homo sa-
piens Human

591

244

1.26

WAP four disulfide core domain protein 10A precursor Putative
protease inhibitor WAP10A Homo sapiens Human

691

245

1.24

UPF0308 protein C9orf21 Homo sapiens Human

511
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246 1.21 DNA polymerase beta EC2 77 7 EC 4 2 99 Homo sapiens Human| 408
247 1.20 Keratin-associated protein 21 2 Homo sapiens Human 932
248 1.19 Zinc finger protein 295 Zinc finger and BTB domain containing | 506
protein 21 Homo sapiens Human

249 1.19 Zinc finger protein 295 Zinc finger and BTB domain containing | 506
protein 21 Homo sapiens Human

250 1.19 Zinc finger protein 295 Zinc finger and BTB domain containing | 506
protein 21 Homo sapiens Human

251 1.18 Tumor necrosis factor receptor superfamily member 13C B cell | 642
activating factor receptor BAFF receptor BAFF R BLyS recep-
tor 3 CD268 antigen Homo sapiens Human

252 1.17 cAMP-dependent protein kinase inhibitor alpha PKI alpha 703
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

253 1.17 cAMP-dependent protein kinase inhibitor alpha PKI alpha 703
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

254 1.14 Guanine deaminase EC 3 5 4 3 Guanase Guanine aminase Gua- | 478
nine aminohydrolase GAH p51 nedasin Homo sapiens Human

255 1.13 Uncharacterized protein C200rf62 Homo sapiens Human 423

256 1.13 Uncharacterized protein C200rf62 Homo sapiens Human 423

257 1.10 Neuronal acetylcholine receptor subunit alpha 6 precursor Ho- 358
mo sapiens Human

258 1.10 Neuronal acetylcholine receptor subunit alpha 6 precursor Ho- 358
mo sapiens Human

259 1.10 Neuronal acetylcholine receptor subunit alpha 6 precursor Ho- 358
mo sapiens Human

260 1.09 Protein S100 A13 S100 calcium binding protein A13 Homo 454
sapiens Human

261 1.05 Chitinase 3 like protein 2 precursor YKL 39 Chondrocyte pro- | 420
tein 39 Homo sapiens Human

262 1.02 Beta-1,4-galactosyltransferase 523

263 1.02 Beta-1,4-galactosyltransferase 523

264 1.01 B-lymphocyte antigen precursor B lymphocyte surface antigen | 435
721P Protein XE7 Homo sapiens Human

265 1.01 B-lymphocyte antigen precursor B lymphocyte surface antigen | 435
721P Protein XE7 Homo sapiens Human

266 1.01 B-lymphocyte antigen precursor B lymphocyte surface antigen | 435
721P Protein XE7 Homo sapiens Human

267 1.00 B-lymphocyte antigen CD19 precursor Differentiation antigen | 702
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human

268 0.99 UPF0384 protein CGI 117 HBV pre S2 trans regulated protein 3| 464
Homo sapiens Human

269 0.99 UPF0384 protein CGI 117 HBV pre S2 trans regulated protein 3| 464

Homo sapiens Human
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270 0.98 Visual pigment like receptor peropsin Homo sapiens Human 417
271 0.98 Visual pigment like receptor peropsin Homo sapiens Human 417
272 0.98 Visual pigment like receptor peropsin Homo sapiens Human 417
273 0.96 Sorting nexin 18 Sorting nexin associated Golgi protein 1 SH3 683

and PX domain containing protein 3B Homo sapiens Human
274 0.96 Sorting nexin 18 Sorting nexin associated Golgi protein 1 SH3 683
and PX domain containing protein 3B Homo sapiens Human
275 0.95 Ubiquitin-like protein 7 Ubiquitin like protein SB132 Bone 774
marrow stromal cell ubiquitin like protein BMSC UbP Homo
sapiens Human
276 0.94 UPF0327 protein Clorfl51 Homo sapiens Human 432
277 0.94 UPF0327 protein Clorf151 Homo sapiens Human 432
278 0.92 Beta-tectorin precursor Homo sapiens Human 333
279 0.91 Spindle and kinetochore associated protein 2 Protein FAM33A | 419
Homo sapiens Human
280 091 Spindle and kinetochore associated protein 2 Protein FAM33A | 419
Homo sapiens Human
281 0.91 Spindle and kinetochore associated protein 2 Protein FAM33A | 419
Homo sapiens Human
282 0.88 Tumor necrosis factor receptor superfamily member EDAR 474
precursor Anhidrotic ectodysplasin receptor 1 Ectodysplasin A
receptor EDA Al receptor Ectodermal dysplasia receptor
Downless homolog Homo sapiens Human
283 0.88 Tumor necrosis factor receptor superfamily member EDAR 474
precursor Anhidrotic ectodysplasin receptor 1 Ectodysplasin A
receptor EDA A1 receptor Ectodermal dysplasia receptor
Downless homolog Homo sapiens Human
284 0.88 Tumor necrosis factor receptor superfamily member EDAR 474
precursor Anhidrotic ectodysplasin receptor 1 Ectodysplasin A
receptor EDA A1 receptor Ectodermal dysplasia receptor
Downless homolog Homo sapiens Human
285 0.86 UPF0399 protein C6orf153 Homo sapiens Human 629
286 0.85 AP-2 477
287 0.85 AP-2 477
288 0.85 AP-2 477
289 0.84 Keratin-associated protein 21 2 Homo sapiens Human 345
290 0.84 Keratin-associated protein 21 2 Homo sapiens Human 345
291 0.83 GTP-binding protein SAR1a COPII associated small GTPase 458
Homo sapiens Human
292 0.82 NIPA-like protein 3 Homo sapiens Human 390
293 0.82 NIPA-like protein 3 Homo sapiens Human 390
294 0.78 AP-2 385
295 0.78 AP-2 385
296 0.78 AP-2 385
297 0.78 AP-2 385
298 0.78 AP-2 385
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299 0.75 OTU domain containing protein 6A Homo sapiens Human 389
300 0.75 OTU domain containing protein 6A Homo sapiens Human 389
301 0.74 Neuropeptide B precursor Preproprotein L7 hPPL7 Contains 590

Neuropeptide B 23 NPB23 hL7 Neuropeptide B 29 NPB29
hL7C Homo sapiens Human
302 0.74 Neuropeptide B precursor Preproprotein L7 hPPL7 Contains 590
Neuropeptide B 23 NPB23 hL7 Neuropeptide B 29 NPB29
hL7C Homo sapiens Human
303 0.74 Neuropeptide B precursor Preproprotein L7 hPPL7 Contains 590
Neuropeptide B 23 NPB23 hL7 Neuropeptide B 29 NPB29
hL7C Homo sapiens Human
304 0.71 Claudin-5 Transmembrane protein deleted in VCFS TMDVCF | 779
Homo sapiens Human
305 0.70 HIG1 domain family member 1B Protein CLST 11240 Homo 637
sapiens Human
306 0.68 Phosphoglycerate kinase 1 EC 2 7 2 3 Primer recognition pro- 627
tein 2 PRP 2 Cell migration inducing gene 10 protein Homo
sapiens Human
307 0.67 B-lymphocyte antigen CD19 precursor Differentiation antigen 354
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human
308 0.67 B-lymphocyte antigen CD19 precursor Differentiation antigen 354
CD19 B lymphocyte surface antigen B4 Leu 12 Homo sapiens
Human
309 0.66 Chromaffin granule amine transporter Vesicular amine transpor- | 625
ter 1 VAT1 Solute carrier family 18 member 1 Homo sapiens
Human
310 0.66 Chromaffin granule amine transporter Vesicular amine transpor- | 625
ter 1 VATI Solute carrier family 18 member 1 Homo sapiens
Human
311 0.63 Zinc finger HIT domain containing protein 1 Cyclin G1 binding | 689
protein 1 Homo sapiens Human
312 0.62 Uncharacterized protein C200rf108 Homo sapiens Human 664
313 0.60 Calcium-binding protein 3 CaBP3 Homo sapiens Human 612
314 0.60 Calcium-binding protein 3 CaBP3 Homo sapiens Human 612
315 0.59 Uncharacterized protein C14orf128 Homo sapiens Human 634
316 0.53 Ig heavy chain V III region TRO Homo sapiens Human 465
317 0.49 Putative uncharacterized protein C8orf39 Homo sapiens Human | 452
318 0.46 Retroviral-like aspartic protease 1 precursor EC 3 4 23 Skin 643
specific retroviral like aspartic protease Skin aspartic protease
SASPase TPA inducible aspartic proteinase like protein TAPS
Homo sapiens Human
319 0.45 Tumor protein p73 like p73L p63 Tumor protein 63 TP63 p51 688

p40 Keratinocyte transcription factor KET Chronic ulcerative
stomatitis protein CUSP Homo sapiens Human
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320 0.43 Autophagy-related protein 7 APG7 like Ubiquitin activating 787
enzyme E1 like protein hAGP7 Homo sapiens Human
321 0.42 Uncharacterized protein KIAA0280 Homo sapiens Human 635
322 0.39 40S ribosomal protein S29 Homo sapiens Human 467
323 0.35 Beta-1,4-galactosyltransferase 709
324 0.31 Glucocorticoid modulatory element binding protein 2 GMEB2 | 650
Parvovirus initiation factor p79 PIF p79 DNA binding protein
p79PIF Homo sapiens Human
325 0.30 Zinc finger protein 148 Zinc finger DNA binding protein 89 456
Transcription factor ZBP 89 Homo sapiens Human
326 0.26 Uncharacterized protein C20rf32 Homo sapiens Human 687
327 0.25 Placenta growth factor precursor PIGF Homo sapiens Human 461
328 0.15 Mitochondrial ribosomal protein S23 S23mt MRP S23 Homo 471

sapiens Human
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Ne n/n| coBnagenus ID 6enxos a1 CD34'TCK (2-51 pakius, 2-51 TOBTOPHOCTD) Howep
(%) IsATHaA
1 2 3 4
1 82.94 Actin-binding Rho activating protein Striated muscle activator | 12289
of Rho dependent signaling STARS Homo sapiens Human
2 82.01 Actin-binding Rho activating protein Striated muscle activator | 12354
of Rho dependent signaling STARS Homo sapiens Human
3 77.06 | Actin-binding Rho activating protein Striated muscle activator | 12354
of Rho dependent signaling STARS Homo sapiens Human
4 69.62 Immunoglobulin superfamily member 8 precursor CD81 part- | 12354
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human
5 64.63 Actin-binding Rho activating protein Striated muscle activator | 12354
of Rho dependent signaling STARS Homo sapiens Human
6 64.28  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12354
153 kDa nucleoporin Homo sapiens Human
7 60.10 Actin-binding Rho activating protein Striated muscle activator | 12334
of Rho dependent signaling STARS Homo sapiens Human
8 53.38  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12344
153 kDa nucleoporin Homo sapiens Human
9 53.27  |Actin-binding Rho activating protein Striated muscle activator | 12548
of Rho dependent signaling STARS Homo sapiens Human
10 53.24 Zinc finger protein 225 Homo sapiens Human 12576
11 52.80  |Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12611
like protein Atrophin 1 related protein Homo sapiens Human
12 50.05 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12419
153 kDa nucleoporin Homo sapiens Human
13 48.92 Vacuolar protein sorting associated protein 25 hVps25 ELL 12419
associated protein of 20 kDa Dermal papilla derived protein 9
Homo sapiens Human
14 4746  |Cullin-3 CUL 3 Homo sapiens Human 12419
15 44.57 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12539
like protein Atrophin 1 related protein Homo sapiens Human
16 42.07 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12539
153 kDa nucleoporin Homo sapiens Human
17 41.31 Uncharacterized protein C18orf54 precursor Homo sapiens 12504
Human
18 3841 Bcl-2-modifying factor Homo sapiens Human 12324
19 38.20 | Uncharacterized protein C180orf54 precursor Homo sapiens Human| 12515
20 37.79 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12602
153 kDa nucleoporin Homo sapiens Human
21 37.60 |Zinc finger BED domain containing protein 4 Homo sapiens | 12605

Human
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22 36.31 Actin-binding Rho activating protein Striated muscle activator | 12490
of Rho dependent signaling STARS Homo sapiens Human

23 35.18  |Nuclear pore complex protein Nup153 Nucleoporin 12490
Nup153153 kDa nucleoporin Homo sapiens Human

24 34.54 | Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12276
like protein Atrophin 1 related protein Homo sapiens Human

25 33.64 Actin-binding Rho activating protein Striated muscle activator | 12276
of Rho dependent signaling STARS Homo sapiens Human

26 31.87  |Uncharacterized protein C18orf54 precursor Homo sapiens 12276
Human

27 28.92 Actin-binding Rho activating protein Striated muscle activator | 12276
of Rho dependent signaling STARS Homo sapiens Human

28 2746  |Zinc finger protein 250 Zinc finger protein 647 Homo sapiens |12276
Human

29 25.19 Vacuolar protein sorting associated protein 25 hVps25 ELL 12276
associated protein of 20 kDa Dermal papilla derived protein 9
Homo sapiens Human

30 24.98 Transcription factor MafK Erythroid transcription factor NF 12276
E2 p18 subunit Homo sapiens Human

31 24.76 Actin-binding Rho activating protein Striated muscle activator | 12276
of Rho dependent signaling STARS Homo sapiens Human

32 24.00  [Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12276
153 kDa nucleoporin Homo sapiens Human

33 23.75 Protein phosphatase Slingshot homolog2 EC3 1348 EC3 1 |12276
316 SSH 2L hSSH 2L Homo sapiens Human

34 22.57  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12276
153 kDa nucleoporin Homo sapiens Human

35 21.79 Dihydropyridine-sensitive L type calcium channel subunits 12276
alpha 2 delta precursor Contains L type calcium channel sub-
unit alpha 2 L type calcium channel subunit delta Homo sa-
piens Human

36 21.75 Actin-binding Rho activating protein Striated muscle activator | 12276
of Rho dependent signaling STARS Homo sapiens Human

37 21.59  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12517
153 kDa nucleoporin Homo sapiens Human

38 21.48  |Actin-binding Rho activating protein Striated muscle activator | 12517
of Rho dependent signaling STARS Homo sapiens Human

39 20.86 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12484
like protein Atrophin 1 related protein Homo sapiens Human

40 20.12 Keratin-associated protein 21 2 Homo sapiens Human 12321

41 20.04 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens 12285
Human

42 19.72 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12285
like protein Atrophin 1 related protein Homo sapiens Human

43 19.48 Uncharacterized protein C210rf93 Homo sapiens Human 12285

44 19.44 Keratin-associated protein 21 2 Homo sapiens Human 12285
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45 18.82 Px19-like protein 25 kDa protein of relevant evolutionary and | 12285
lymphoid interest PRELI Homo sapiens Human

46 18.59  |Uncharacterized protein C180orf54 precursor Homo sapiens 12285
Human

47 18.52 Actin-binding Rho activating protein Striated muscle activator | 12285
of Rho dependent signaling STARS Homo sapiens Human

48 17.87 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 12285
Homo sapiens Human

49 1747  |Zinc finger BED domain containing protein 4 Homo sapiens | 12427
Human

50 17.18 Uncharacterized protein C18orf54 precursor Homo sapiens 12612
Human

51 17.07 Actin-binding Rho activating protein Striated muscle activator | 12555
of Rho dependent signaling STARS Homo sapiens Human

52 16.15  |Actin-binding Rho activating protein Striated muscle activator | 12494
of Rho dependent signaling STARS Homo sapiens Human

53 16.08 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12359
153 kDa nucleoporin Homo sapiens Human

54 16.05  |Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12359
6 tetrakisphosphate 5 kinase Homo sapiens Human

55 15.93 F-box/LRR-repeat protein 2 F box and leucine rich repeat 12433
protein 2 F box protein FBL2 FBL3 Homo sapiens Human

56 15.50 Immunoglobulin superfamily member 8 precursor CD81 part- | 12208
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR DI
CD316 antigen Homo sapiens Human

57 1538  |Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12208
like protein Atrophin 1 related protein Homo sapiens Human

58 15.34 Tyrosine-protein phosphatase non receptor type 23 EC3 13 12208
48 His domain containing protein tyrosine phosphatase HD
PTP Protein tyrosine phosphatase TD14 PTP TD14 Homo
sapiens Human

59 15.13 Px19-like protein 25 kDa protein of relevant evolutionary and | 12208
lymphoid interest PRELI Homo sapiens Human

60 14.84 Bcl-2-modifying factor Homo sapiens Human 12208

61 14.80  |Actin-binding Rho activating protein Striated muscle activator | 12208
of Rho dependent signaling STARS Homo sapiens Human

62 14.71 Actin-binding Rho activating protein Striated muscle activator | 12208
of Rho dependent signaling STARS Homo sapiens Human

63 14.52  |Selenocysteine-specific elongation factor Elongation factor sec | 12208
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

64 1443 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 12208
Homo sapiens Human

65 14.35 Actin-binding Rho activating protein Striated muscle activator | 12208

of Rho dependent signaling STARS Homo sapiens Human
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66 14.12 Mitochondrial intermediate peptidase mitochondrial precursor | 12208
EC 3 4 24 59 MIP Homo sapiens Human

67 13.68 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12208
like protein Atrophin 1 related protein Homo sapiens Human

68 13.61 Actin-binding Rho activating protein Striated muscle activator | 12208
of Rho dependent signaling STARS Homo sapiens Human

69 13.59 Ubiquitin carboxyl terminal hydrolase 42 EC 3 1 2 15 Ubiqui- | 12208
tin thioesterase 42 Ubiquitin specific processing protease 42
Deubiquitinating enzyme 42 Homo sapiens Human

70 13.22  |Immunoglobulin superfamily member 8 precursor CD81 part- | 12375
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human

71 13.19  |Bcl-2-modifying factor Homo sapiens Human 12521

72 13.15 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12341
153 kDa nucleoporin Homo sapiens Human

73 13.12  |Low-density lipoprotein receptor related protein 8 precursor 12514
Apolipoprotein E receptor 2 Homo sapiens Human

74 13.11 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12622
like protein Atrophin 1 related protein Homo sapiens Human

75 13.00  |Zinc finger BED domain containing protein 4 Homo sapiens | 12381
Human

76 12.83  |Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12381
protein 1 NSPLI Homo sapiens Human

77 12.71 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12381
153 kDa nucleoporin Homo sapiens Human

78 1270 |Vacuolar protein sorting associated protein 25 hVps25 ELL 12381
associated protein of 20 kDa Dermal papilla derived protein 9
Homo sapiens Human

79 12.46 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12381
153 kDa nucleoporin Homo sapiens Human

80 12.33 Zinc finger BED domain containing protein 4 Homo sapiens | 12381
Human

81 1230 [Killer cell immunoglobulin like receptor 2DL2 precursor 12381
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human

82 12.05  |Keratin-associated protein 21 2 Homo sapiens Human 12381

83 11.98 Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

84 11.87 Complement factor H precursor H factor 1 Homo sapiens Human | 12381

85 11.77 Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

86 11.69  |Keratin-associated protein 21 2 Homo sapiens Human 12381

87 11.62 Probable phospholipid transporting ATPase IFEC3 6 3 1 12381

ATPase class I type 11B ATPase IR Homo sapiens Human
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88 11.48 Bcl-2-modifying factor Homo sapiens Human 12381
89 11.34  |Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

90 11.28  |Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

91 11.28 Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

92 10.93 Transcription factor MafK Erythroid transcription factor NF 12381
E2 p18 subunit Homo sapiens Human

93 10.85 Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

94 10.79  |Olfactory receptor 4D1 Olfactory receptor TPCR16 Homo 12381
sapiens Human

95 10.74 Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

96 10.53 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 12381
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human

97 10.49 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12381
153 kDa nucleoporin Homo sapiens Human

98 10.44  |Actin-binding Rho activating protein Striated muscle activator | 12381
of Rho dependent signaling STARS Homo sapiens Human

99 10.32 Interphotoreceptor matrix proteoglycan 1 precursor Interphoto- | 12381
receptor matrix proteoglycan of 150 kDa IPM 150 Sialoprotein
associated with cones and rods Homo sapiens Human

100 10.14  |Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12381
protein 1 NSPLI Homo sapiens Human

101 10.14 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12381
protein 1 NSPLI Homo sapiens Human

102 10.03 Transcription factor MafK Erythroid transcription factor NF 12482
E2 p18 subunit Homo sapiens Human

103 9.80 Ubiquitin carboxyl terminal hydrolase 42 EC 3 1 2 15 Ubiqui- | 12313
tin thioesterase 42 Ubiquitin specific processing protease 42
Deubiquitinating enzyme 42 Homo sapiens Human

104 9.66 Zinc finger MYM type protein 3 Zinc finger protein 261 Homo | 12394
sapiens Human

105 9.57 Keratin-associated protein 21 2 Homo sapiens Human 12459

106 9.45 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 12558
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

107 9.43 Mannose-binding protein C precursor MBP C MBP1 Mannan | 12325
binding protein Mannose binding lectin Homo sapiens Human

108 9.33 Zinc finger BED domain containing protein 4 Homo sapiens | 12325
Human

109 9.32 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12325

protein 1 NSPLI Homo sapiens Human
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110 9.20 Zinc finger protein 225 Homo sapiens Human 12325
111 9.18 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12325
Human

112 9.16 Potassium voltage gated channel subfamily KQT member 5 Vol- | 12634
tage gated potassium channel subunit Kv7 5 Potassium channel
subunit alpha KvLQTS5 KQT like 5 Homo sapiens Human

113 8.94 Uncharacterized protein C2orf21 Homo sapiens Human 12634

114 8.93 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12634
153 kDa nucleoporin Homo sapiens Human

115 8.93 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12275
153 kDa nucleoporin Homo sapiens Human

116 8.78 Complex I intermediate associated protein 30 mitochondrial 12275
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

117 8.69 Keratin-associated protein 21 2 Homo sapiens Human 12254

118 8.62 Keratin-associated protein 21 2 Homo sapiens Human 12254

119 8.56 Killer 12254

120 8.44 RMDS5 homolog B Homo sapiens Human 12577

121 8.40 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12607
6 tetrakisphosphate 5 kinase Homo sapiens Human

122 8.29 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12546
153 kDa nucleoporin Homo sapiens Human

123 8.28 Keratin-associated protein 21 2 Homo sapiens Human 12225

124 8.27 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens 12492
Human

125 8.22 Actin-binding Rho activating protein Striated muscle activator | 12357
of Rho dependent signaling STARS Homo sapiens Human

126 8.07 Calmegin precursor Homo sapiens Human 12357

127 7.96 Actin-binding Rho activating protein Striated muscle activator | 12520
of Rho dependent signaling STARS Homo sapiens Human

128 7.87 Bcl-2-modifying factor Homo sapiens Human 12299

129 7.75 Keratin-associated protein 21 2 Homo sapiens Human 12470

130 7.75 Keratin-associated protein 21 2 Homo sapiens Human 12610

131 7.69 Transcription factor MafK Erythroid transcription factor NF 12596
E2 p18 subunit Homo sapiens Human

132 7.68 Suppressor of cytokine signaling 6 SOCS 6 Suppressor of 12272
cytokine signaling 4 SOCS 4 Cytokine inducible SH2 protein
4 CIS 4 Homo sapiens Human

133 7.55 Aldehyde dehydrogenase dimeric NADP preferring EC 12 15 | 12272
ALDH class 3 ALDHIII Homo sapiens Human

134 7.51 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12272
protein 1 NSPLI Homo sapiens Human

135 7.46 Transcription factor MafK Erythroid transcription factor NF 12440
E2 p18 subunit Homo sapiens Human

136 7.41 Fibroblast growth factor 22 precursor FGF 22 Homo sapiens | 12234

Human
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137 7.35 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12234
protein 1 NSPLI Homo sapiens Human

138 7.21 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12345
like protein Atrophin 1 related protein Homo sapiens Human

139 7.17 Uncharacterized protein C18orf54 precursor Homo sapiens 12426
Human

140 7.00 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12301
153 kDa nucleoporin Homo sapiens Human

141 6.96 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12336
like protein Atrophin 1 related protein Homo sapiens Human

142 6.80 Fibroblast growth factor 22 precursor FGF 22 Homo sapiens | 12336
Human

143 6.69 Bcl-2-modifying factor Homo sapiens Human 12336

144 6.55 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 | 12336
Homo sapiens Human

145 6.48 Bcl-2-modifying factor Homo sapiens Human 12336

146 6.40 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12336
Human

147 6.38 Gamma crystallin C Gamma crystallin 2 1 Gamma crystallin 3 | 12432
Homo sapiens Human

148 6.25 Regenerating islet derived protein 4 precursor Reg IV REG 12401
like protein Gastrointestinal secretory protein Homo sapiens
Human

149 6.07 Actin-binding Rho activating protein Striated muscle activator | 12323
of Rho dependent signaling STARS Homo sapiens Human

150 6.06 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12442
153 kDa nucleoporin Homo sapiens Human

151 6.06 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12481
153 kDa nucleoporin Homo sapiens Human

152 6.04 Uncharacterized protein C18orf54 precursor Homo sapiens 12476
Human

153 5.98 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 12595
Human

154 5.98 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 12538
Human

155 593 Aldehyde dehydrogenase dimeric NADP preferring EC 1215 |12613
ALDH class 3 ALDHIII Homo sapiens Human

156 5.90 Complex I intermediate associated protein 30 mitochondrial 12270
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

157 5.89 Nucleolar protein 66 hsNO66 Homo sapiens Human 12270

158 5.84 Keratin-associated protein 21 2 Homo sapiens Human 12410

159 5.83 Keratin-associated protein 21 2 Homo sapiens Human 12410

160 5.78 Retinol dehydrogenase 13 EC 1 1 1 Homo sapiens Human 12574

161 5.76 Actin-binding Rho activating protein Striated muscle activator | 12404

of Rho dependent signaling STARS Homo sapiens Human
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162 5.66 Presequence protease mitochondrial precursor EC 3 4 24 12404
hPreP Pitrilysin metalloproteinase 1 Metalloprotease 1 hMP1
Homo sapiens Human

163 5.62 Actin-binding Rho activating protein Striated muscle activator | 12404
of Rho dependent signaling STARS Homo sapiens Human

164 5.52 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12404
153 kDa nucleoporin Homo sapiens Human

165 5.52 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12404
153 kDa nucleoporin Homo sapiens Human

166 5.49 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12404
6 tetrakisphosphate 5 kinase Homo sapiens Human

167 5.41 Keratin-associated protein 21 2 Homo sapiens Human 12404

168 5.40 Nucleolar protein 66 hsNO66 Homo sapiens Human 12404

169 5.39 Zinc finger protein 225 Homo sapiens Human 12397

170 5.37 Complex I intermediate associated protein 30 mitochondrial 12229
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

171 5.37 Complex I intermediate associated protein 30 mitochondrial 12378
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

172 5.35 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 12429
Human

173 532 Putative ATP dependent RNA helicase DHX33 EC 3 6 1 12429
DEAH box protein 33 Homo sapiens Human

174 5.25 Immunoglobulin superfamily member 8 precursor CD81 part- | 12396
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human

175 5.20 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12524
153 kDa nucleoporin Homo sapiens Human

176 5.05 Bcl-2-modifying factor Homo sapiens Human 12322

177 5.01 ATP-binding cassette sub family E member 1 RNase L inhibi- | 12322
tor Ribonuclease 4 inhibitor RNS41 2 5 oligoadenylate binding
protein HuHP68 Homo sapiens Human

178 4.99 Keratin-associated protein 21 2 Homo sapiens Human 12322

179 4.96 ORM 1-like protein 3 Homo sapiens Human 12322

180 4.95 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12322
6 tetrakisphosphate 5 kinase Homo sapiens Human

181 4.93 Nucleolar protein 66 hsNO66 Homo sapiens Human 12322

182 4.88 Actin-binding Rho activating protein Striated muscle activator | 12322
of Rho dependent signaling STARS Homo sapiens Human

183 4.80 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12322
153 kDa nucleoporin Homo sapiens Human

184 4.79 Zinc finger BED domain containing protein 4 Homo sapiens | 12376
Human

185 4.78 Keratin-associated protein 21 2 Homo sapiens Human 12376
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186 4.75 Mucin-3B Intestinal mucin 3B Fragment Homo sapiens Hu- 12388
man

187 4.72 G-protein-signaling modulator 1 Activator of G protein signal- | 12438
ing 3 Homo sapiens Human

188 4.064 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 12267
sapiens Human

189 4.58 Keratin-associated protein 21 2 Homo sapiens Human 12267

190 4.50 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12267
like protein Atrophin 1 related protein Homo sapiens Human

191 4.46 Uncharacterized protein C21orf62 B37 Homo sapiens Human | 12267

192 4.42 Transcription factor MafG V maf musculoaponeurotic fibro- | 12561
sarcoma oncogene homolog G hMAF Homo sapiens Human

193 438 Ubiquitin carboxyl terminal hydrolase 16 EC 3 1 2 15 Ubiqui- |12713
tin thioesterase 16 Ubiquitin specific processing protease 16
Deubiquitinating enzyme 16 Ubiquitin processing protease
UBP M Homo sapiens Human

194 4.30 Px19-like protein 25 kDa protein of relevant evolutionary and | 12590
lymphoid interest PRELI Homo sapiens Human

195 428 Telomeric repeat binding factor 2 TTAGGG repeat binding factor | 12496
2 Telomeric DNA binding protein Homo sapiens Human

196 421 ATP-binding cassette sub family E member 1 RNase L inhibi- | 12346
tor Ribonuclease 4 inhibitor RNS4I 2 5 oligoadenylate binding
protein HuHP68 Homo sapiens Human

197 421 ATP-binding cassette sub family E member 1 RNase L inhibi- | 12327
tor Ribonuclease 4 inhibitor RNS41 2 5 oligoadenylate binding
protein HuHP68 Homo sapiens Human

198 420 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12588
6 tetrakisphosphate 5 kinase Homo sapiens Human

199 4.12 Killer cell immunoglobulin like receptor 2DL2 precursor 12436
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptorHomo sapiens Human

200 4.10 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12626
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

201 4.09 Transmembrane protein 106B Homo sapiens Human 12593

202 4.07 PR domain zinc finger protein 15 PR domain containing pro- | 12402
tein 15 Zinc finger protein 298 Homo sapiens Human

203 4.05 Chondroitin sulfate glucuronyltransferase EC 2 4 1 226 N 12415
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase I CSGlcA T Homo
sapiens Human

204 4.01 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12415
like protein Atrophin 1 related protein Homo sapiens Human

205 4.01 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12500

like protein Atrophin 1 related protein Homo sapiens Human
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206 4.01 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12352
like protein Atrophin 1 related protein Homo sapiens Human

207 3.99 Actin-binding Rho activating protein Striated muscle activator | 12583
of Rho dependent signaling STARS Homo sapiens Human

208 3.98 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12307
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

209 393 Ankyrin repeat domain containing protein 46 Ankyrin repeat | 12705
small protein ANK S Homo sapiens Human

210 3.93 Ankyrin repeat domain containing protein 46 Ankyrin repeat | 12274
small protein ANK S Homo sapiens Human

211 3.92 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12609
like protein Atrophin 1 related protein Homo sapiens Human

212 391 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12383
Human

213 3.88 Long-chain-fatty-acid--CoA ligase 6 EC 6 2 1 3 Long chain 12383
acyl CoA synthetase 6 LACS 6 Homo sapiens Human

214 3.81 Protein yippee like 4 Homo sapiens Human 12377

215 3.78 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- |12377
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

216 3.73 Keratin-associated protein 21 2 Homo sapiens Human 12377

217 3.70 Reticulon-2 Neuroendocrine specific protein like 1 NSP like 12377
protein 1 NSPLI Homo sapiens Human

218 3.70 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12377
protein 1 NSPLI Homo sapiens Human

219 3.68 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 12395

220 3.67 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12585
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

221 3.64 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12317
153 kDa nucleoporin Homo sapiens Human

222 3.064 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12372
153 kDa nucleoporin Homo sapiens Human

223 3.64 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12371
153 kDa nucleoporin Homo sapiens Human

224 3.63 Lysosomal-associated transmembrane protein 4A Golgi 4 12277
transmembrane spanning transporter MTP Homo sapiens Hu-
man

225 3.62 Complex I intermediate associated protein 30 mitochondrial 12277
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

226 3.59 Zinc finger BED domain containing protein 4 Homo sapiens | 12277
Human

227 3.55 Protein yippee like 4 Homo sapiens Human 12277
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228 3.53 Probable phospholipid transporting ATPase ICEC 363 1 12277
Familial intrahepatic cholestasis type 1 ATPase class I type 8B
member 1 Homo sapiens Human

229 3.53 Probable phospholipid transporting ATPase ICEC 3 63 1 12277
Familial intrahepatic cholestasis type 1 ATPase class I type 8B
member 1 Homo sapiens Human

230 353 Probable phospholipid transporting ATPase ICEC 3 63 1 12277
Familial intrahepatic cholestasis type 1 ATPase class I type 8B
member 1 Homo sapiens Human

231 3.52 MARVEL domain containing protein 1 Homo sapiens Human | 12277

232 3.50 ATP-binding cassette sub family E member 1 RNase L inhibi- | 12277
tor Ribonuclease 4 inhibitor RNS4I 2 5 oligoadenylate binding
protein HuHP68 Homo sapiens Human

233 3.50 ATP-binding cassette sub family E member 1 RNase L inhibi- | 12353
tor Ribonuclease 4 inhibitor RNS41 2 5 oligoadenylate binding
protein HuHP68 Homo sapiens Human

234 3.48 BAX protein cytoplasmic isoform gamma Homo sapiens Hu- | 12614
man

235 3.47 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12349
153 kDa nucleoporin Homo sapiens Human

236 3.38 Regenerating islet derived protein 4 precursor Reg IV REG 12452
like protein Gastrointestinal secretory protein Homo sapiens
Human

237 3.37 Telomeric repeat binding factor 2 TTAGGG repeat binding factor| 12712
2 Telomeric DNA binding protein Homo sapiens Human

238 3.31 Transmembrane protein 106B Homo sapiens Human 12591

239 3.25 Keratin-associated protein 21 2 Homo sapiens Human 12471

240 3.24 Uncharacterized protein C14orf128 Homo sapiens Human 12399

241 3.24 Uncharacterized protein C14o0rf128 Homo sapiens Human 12430

242 3.23 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12314
153 kDa nucleoporin Homo sapiens Human

243 323 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12569
153 kDa nucleoporin Homo sapiens Human

244 321 Proteasome activator complex subunit 2 Proteasome activator | 12407
28 subunit beta PA28beta PA28b Activator of multicatalytic
protease subunit 2 118 regulator complex subunit beta REG
beta Homo sapiens Human

245 3.20 Sorting nexin 12 Homo sapiens Human 12407

246 3.16 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12467
Human

247 3.15 Keratin-associated protein 21 2 Homo sapiens Human 12497

248 3.09 Zinc finger protein 225 Homo sapiens Human 12497

249 3.08 Regenerating islet derived protein 4 precursor Reg IV REG 12309

like protein Gastrointestinal secretory protein Homo sapiens
Human
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250 3.02 Uncharacterized protein C150rf41 Protein HH114 Homo sa- | 12403
piens Human

251 3.00 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12403
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

252 2.95 Selenocysteine-specific elongation factor Elongation factor sec | 12416
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

253 2.90 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12416
protein 1 NSPLI Homo sapiens Human

254 2.89 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12416
153 kDa nucleoporin Homo sapiens Human

255 2.89 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12505
153 kDa nucleoporin Homo sapiens Human

256 2.88 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12420
like protein Atrophin 1 related protein Homo sapiens Human

257 2.85 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12408
153 kDa nucleoporin Homo sapiens Human

258 2.80 B lymphocyte activation related protein BC 1514 Homo sa- 12443
piens Human

259 2.79 Regenerating islet derived protein 4 precursor Reg IV REG 12443
like protein Gastrointestinal secretory protein Homo sapiens
Human

260 2.78 Myosin-la Brush border myosin I BBM I BBMI Myosin | 12653
heavy chain MIHC Homo sapiens Human

261 2.73 Keratin-associated protein 21 2 Homo sapiens Human 12310

262 271 Regulator of G protein signaling 18 RGS18 Homo sapiens 12589
Human

263 2.69 Regenerating islet derived protein 4 precursor Reg IV REG 12392
like protein Gastrointestinal secretory protein Homo sapiens
Human

264 2.67 POU domain class 2 associating factor 1 B cell specific coacti- | 12392
vator OBF 1 OCT binding factor 1 BOB 1 OCA B Homo
sapiens Human

265 2.59 D(2 dopamine receptor Dopamine D2 receptor Homo sapiens | 12398
Human

266 2.54 Killer cell immunoglobulin like receptor 2DL2 precursor 12579
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human

267 2.50 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12498
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

268 2.49 Secretagogin Homo sapiens Human 12487

269 245 Olfactomedin-like protein 1 precursor Homo sapiens Human | 12522

270 245 Olfactomedin-like protein 1 precursor Homo sapiens Human | 12533
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271 2.45 Olfactomedin-like protein 1 precursor Homo sapiens Human | 12320
272 2.44 Regenerating islet derived protein 4 precursor Reg IV REG 12384

like protein Gastrointestinal secretory protein Homo sapiens
Human
273 2.34 ER degradation enhancing alpha mannosidase like 1 Homo 12582
sapiens Human
274 234 ER degradation enhancing alpha mannosidase like 1 Homo 12615
sapiens Human
275 2.31 Protein FAM126B Homo sapiens Human 12615
276 227 Keratin-associated protein 21 2 Homo sapiens Human 12362
271 224 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12367
153 kDa nucleoporin Homo sapiens Human
278 223 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 12367
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human
279 223 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 12367
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human
280 223 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 12367
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human
281 223 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 12367
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human
282 2.15 Olfactory receptor 51T1 Homo sapiens Human 12367
283 2.07 Killer cell immunoglobulin like receptor 2DL2 precursor 12288
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human
284 2.06 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12518
protein 1 NSPLI Homo sapiens Human
285 2.03 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12620
6 tetrakisphosphate 5 kinase Homo sapiens Human
286 2.02 Complex I intermediate associated protein 30 mitochondrial 12198
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
287 2.01 Keratin-associated protein 21 2 Homo sapiens Human 12256
288 2.00 Putative serum amyloid A 3 protein Homo sapiens Human 12256
289 1.90 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12256
protein 1 NSPLI Homo sapiens Human
290 1.83 Neudesin precursor Neuron derived neurotrophic factor Se- 12256
creted protein of unknown function SPUF protein Homo sa-
piens Human
291 1.83 Neudesin precursor Neuron derived neurotrophic factor Se- 12256

creted protein of unknown function SPUF protein Homo sa-
piens Human
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292 1.78 Protein phosphatase Slingshot homolog2 EC3 1348 EC31 |12256
3 16 SSH 2L hSSH 2L Homo sapiens Human

293 1.76 Carboxypeptidase E precursor EC 3 4 17 10 CPE Carboxypep- | 12256
tidase H CPH Enkephalin convertase Prohormone processing
carboxypeptidase Homo sapiens Human

294 1.71 Aldose reductase EC 1 1 121 AR Aldehyde reductase Homo | 12256
sapiens Human

295 1.61 Px19-like protein 25 kDa protein of relevant evolutionary and | 12699
lymphoid interest PRELI Homo sapiens Human

296 1.57 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12566
153 kDa nucleoporin Homo sapiens Human

297 1.56 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 | 12271
6 tetrakisphosphate 5 kinase Homo sapiens Human

298 1.56 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12271
6 tetrakisphosphate 5 kinase Homo sapiens Human

299 1.55 UDP-N-acetylglucosamine transporter Golgi UDP GlcNAc 12271
transporter Solute carrier family 35 member A3 Homo sapiens
Human

300 1.54 Developmental pluripotency associated protein 2 Pluripotent | 12413
embryonic stem cell related protein 1 Homo sapiens Human

301 1.52 Mucin-3B Intestinal mucin 3B Fragment Homo sapiens Hu- | 12413
man

302 1.51 Claudin-10 OSP like protein Homo sapiens Human 12413

303 1.50 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12413
protein 1 NSPLI Homo sapiens Human

304 1.48 Regulator of G protein signaling 20 RGS20 Regulator of Gz = | 12413
selective protein signaling 1 Gz selective GTPase activating
protein G z GAP Homo sapiens Human

305 1.42 Sorting nexin 12 Homo sapiens Human 12413

306 1.38 Killer cell immunoglobulin like receptor 2DL2 precursor 12413
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human

307 1.29 MARVEL domain containing protein 1 Homo sapiens Human | 12413

308 1.19 Zinc/RING finger protein 4 precursor RING finger protein 204 | 12413
Homo sapiens Human

309 1.19 Zinc/RING finger protein 4 precursor RING finger protein 204 | 12413
Homo sapiens Human

310 1.15 ANI1-type zinc finger protein 5 Zinc finger A20 domain con- | 12308
taining protein 2 Zinc finger protein 216 Homo sapiens Human

311 1.11 Putative RNA binding protein 16 RNA binding motif protein | 12578
16 Homo sapiens Human

312 1.11 Putative RNA binding protein 16 RNA binding motif protein | 12358
16 Homo sapiens Human

313 1.08 Actin-binding Rho activating protein Striated muscle activator | 12706

of Rho dependent signaling STARS Homo sapiens Human
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314 1.05 Tubulin polymerization promoting protein TPPP 25 kDa brain | 12696
specific protein p25 alpha p24 p25 Homo sapiens Human

315 1.02 Translocator protein Peripheral type benzodiazepine receptor | 12284
PBR PKBS Mitochondrial benzodiazepine receptor Homo
sapiens Human

316 1.00 Dynamin-1-like 12240

317 0.95 Protein mago nashi homolog Homo sapiens Human 12573

318 0.93 Secretagogin Homo sapiens Human 12217

319 0.79 Protein yippee like 4 Homo sapiens Human 12217

320 0.77 Killer cell immunoglobulin like receptor 2DL2 precursor 12217
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human

321 0.75 Cathepsin L2 precursor EC 3 4 22 43 Cathepsin V Cathepsin | 12217
U Homo sapiens Human

322 0.74 Homeobox protein Nkx 2 8 Homeobox protein NK 2 homolog | 12217
H Homo sapiens Human

323 0.73 DNA topoisomerase 2 binding protein 1 DNA topoisomerase | 12217
11 binding protein 1 DNA topoisomerase IIbeta binding protein
1 TopBP1 Homo sapiens Human

324 0.72 Zinc finger HIT domain containing protein 1 Cyclin G1 bind- | 12217
ing protein 1 Homo sapiens Human

325 0.68 Aldehyde dehydrogenase dimeric NADP preferring EC 12 1512217
ALDH class 3 ALDHIII Homo sapiens Human

326 0.67 Microtubule-associated 12217

327 0.64 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12217
like protein Atrophin 1 related protein Homo sapiens Human

328 0.60 ER degradation enhancing alpha mannosidase like 1 Homo 12217
sapiens Human

329 0.60 ER degradation enhancing alpha mannosidase like 1 Homo 12217
sapiens Human

330 0.52 Oncostatin-M precursor OSM Homo sapiens Human 12428

331 0.50 Aldose reductase EC 1 1 121 AR Aldehyde reductase Homo | 12428
sapiens Human

332 0.47 Josephin-1 Josephin domain containing 1 Homo sapiens Hu- | 12366
man

333 0.39 Transcription factor Sp4 SPR 1 Homo sapiens Human 12366

334 0.37 Syntaphilin Homo sapiens Human 12531

335 0.37 Syntaphilin Homo sapiens Human 12604
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1 2 3 4

1 88.76 Zinc finger protein 225 Homo sapiens Human 504

2 87.06 Actin-binding Rho activating protein Striated muscle activator | 711
of Rho dependent signaling STARS Homo sapiens Human

3 77.43 Cryptochrome-1 Homo sapiens Human 209

4 77.19 Cryptochrome-1 Homo sapiens Human 73

5 76.17  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 588
153 kDa nucleoporin Homo sapiens Human

6 63.35 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 210

7 52.53 Beta-adrenergic receptor kinase ] EC2 7 11 15 Beta ARK 1 G| 231
protein coupled receptor kinase 2 Homo sapiens Human

8 51.69 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 604

9 4745 Cryptochrome-1 Homo sapiens Human 97

10 46.38  |E3 ubiquitin protein ligase HECW2 EC 6 3 2 HECT C2 and 353
WW domain containing protein 2 NEDD4 like ubiquitin pro-
tein ligase 2 Homo sapiens Human

11 46.32 Kinesin-like motor protein C200rf23 Sorting nexin 23 Homo 226
sapiens Human

12 4422 Actin-binding Rho activating protein Striated muscle activator | 695
of Rho dependent signaling STARS Homo sapiens Human

13 42.47  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 519
153 kDa nucleoporin Homo sapiens Human

14 4190  |Acyl-coenzyme A thioesterase 4 EC 3 1 2 2 Acyl CoA thioes- | 201
terase 4 Peroxisomal acyl coenzyme A thioester hydrolase Ib
Peroxisomal long chain acyl coA thioesterase Ib PTE Ib PTE
2b Homo sapiens Human

15 41.76  |Cryptochrome-1 Homo sapiens Human 267

16 41.52  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 561
153 kDa nucleoporin Homo sapiens Human

17 39.08 Nuclear pore complex protein Nup153 Nucleoporin Nup153 616
153 kDa nucleoporin Homo sapiens Human

18 36.61 Nuclear pore complex protein Nup153 Nucleoporin Nup153 554
153 kDa nucleoporin Homo sapiens Human

19 36.48 DNA repair protein RADS50 EC 3 6 hRADS0 Homo sapiens 240
Human

20 3391 Nuclear pore complex protein Nup153 Nucleoporin Nup153 292
153 kDa nucleoporin Homo sapiens Human

21 33.54  |Regulator of G protein signaling 13 RGS13 Homo sapiens Human | 233

22 33.16 Bcl-2-modifying factor Homo sapiens Human 574

23 32.85 Regulator of G protein signaling 13 RGS13 Homo sapiens Human| 221

24 32.66 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 603

like protein Atrophin 1 related protein Homo sapiens Human
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25 32.62 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 898
like protein Atrophin 1 related protein Homo sapiens Human

26 32.27 Kinesin-like protein KIF3A Microtubule plus end directed 185
kinesin motor 3A Homo sapiens Human

27 30.86 | Actin-binding Rho activating protein Striated muscle activator | 552
of Rho dependent signaling STARS Homo sapiens Human

28 30.70 Bcl-2-modifying factor Homo sapiens Human 683

29 29.52 Suppressor of cytokine signaling 6 SOCS 6 Suppressor of 590
cytokine signaling 4 SOCS 4 Cytokine inducible SH2 protein
4 CIS 4 Homo sapiens Human

30 28.05 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 512

31 27.92  |Glial fibrillary acidic protein astrocyte GFAP Homo sapiens 593
Human

32 27.33 Kinesin-like protein KIF3A Microtubule plus end directed 175
kinesin motor 3A Homo sapiens Human

33 27.15 | Arginine-glutamic acid dipeptide repeats protein Atrophin 1 639
like protein Atrophin 1 related protein Homo sapiens Human

34 25.83 Cryptochrome-1 Homo sapiens Human 136

35 25.02 Nuclear pore complex protein Nup153 Nucleoporin Nup153 553
153 kDa nucleoporin Homo sapiens Human

36 24.23 Nuclear pore complex protein Nup153 Nucleoporin Nup153 946
153 kDa nucleoporin Homo sapiens Human

37 23.51 Histone deacetylase 10 HD10Homo sapiens Human 243

38 23.50 Actin-binding Rho activating protein Striated muscle activator | 558
of Rho dependent signaling STARS Homo sapiens Human

39 2322 Sterol regulatory element binding protein 1 SREBP1 Sterol 909
regulatory element binding transcription factor 1 Homo sa-
piens Human

40 23.16  |Glial fibrillary acidic protein astrocyte GFAP Homo sapiens 491
Human

41 22.90 Caspase recruitment domain containing protein 14 CARD 520
containing MAGUK protein 2 Carma 2 Homo sapiens Human

42 2225  |Actin-binding Rho activating protein Striated muscle activator | 366
of Rho dependent signaling STARS Homo sapiens Human

43 21.72 Nuclear pore complex protein Nup153 Nucleoporin Nup153 377
153 kDa nucleoporin Homo sapiens Human

44 21.08  |Keratin-associated protein 21 2 Homo sapiens Human 309

45 21.04 Zinc finger BED domain containing protein 4 Homo sapiens 576
Human

46 20.83 Protein phosphatase Slingshot homolog2 EC3 1348 EC31 | 393
3 16 SSH 2L hSSH 2L Homo sapiens Human

47 20.45 Nuclear pore complex protein Nup153 Nucleoporin Nup153 669
153 kDa nucleoporin Homo sapiens Human

48 19.69  |Actin-binding Rho activating protein Striated muscle activator | 535

of Rho dependent signaling STARS Homo sapiens Human
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49 19.47 DNA polymerase sigma EC 2 7 7 7 Topoisomerase related 698
function protein 4 1 TRF4 1 LAK 1 DNA polymerase kappa
Homo sapiens Human

50 18.67 Keratin-associated protein 21 2 Homo sapiens Human 403

51 18.41 Nuclear pore complex protein Nup153 Nucleoporin Nup153 469
153 kDa nucleoporin Homo sapiens Human

52 18.33 Uncharacterized protein C6orf60 Homo sapiens Human 134

53 18.15 Nuclear pore complex protein Nup153 Nucleoporin Nup153 375
153 kDa nucleoporin Homo sapiens Human

54 17.45 Actin-binding Rho activating protein Striated muscle activator | 829
of Rho dependent signaling STARS Homo sapiens Human

55 16.76  |Complex I intermediate associated protein 30 mitochondrial 888
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

56 16.60 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 508
Homo sapiens Human

57 16.52 Keratin-associated protein 21 2 Homo sapiens Human 923

58 16.13 Actin-binding Rho activating protein Striated muscle activator | 594
of Rho dependent signaling STARS Homo sapiens Human

59 16.06  |Calcium-transporting ATPase type 2C member 1 EC3 6 3 8 186
ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human

60 16.05 Bcl-2-modifying factor Homo sapiens Human 710

61 15.67  |Actin-binding Rho activating protein Striated muscle activator | 589
of Rho dependent signaling STARS Homo sapiens Human

62 15.48 Bcl-2-modifying factor Homo sapiens Human 567

63 1543  |Actin-binding Rho activating protein Striated muscle activator | 700
of Rho dependent signaling STARS Homo sapiens Human

64 15.38  |Keratin-associated protein 21 2 Homo sapiens Human 860

65 15.23 Uncharacterized protein C18orf54 precursor Homo sapiens Human| 707

66 15.13 Zinc finger protein 225 Homo sapiens Human 544

67 14.75 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 600
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

68 14.62  |Uncharacterized protein C6orf10 Homo sapiens Human 184

69 14.57 Keratin, type I cytoskeletal 23 Cytokeratin 23 CK 23 Keratin 170
23 K23 Homo sapiens Human

70 1432 |Neuronal PAS domain containing protein 1 Neuronal PAS1 261
Member of PAS protein 5 Basic helix loop helix PAS protein
MOPS5 Homo sapiens Human

71 1423 |Complex I intermediate associated protein 30 mitochondrial 235
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

72 14.18  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 675

153 kDa nucleoporin Homo sapiens Human
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73 14.09 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 704
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

74 14.08 Sterol regulatory element binding protein 1 SREBP 1 Sterol 503
regulatory element binding transcription factor 1 Homo sa-
piens Human

75 13.99 Keratin-associated protein 21 2 Homo sapiens Human 836

76 13.96 Keratin-associated protein 21 2 Homo sapiens Human 892

77 13.66  |Actin-binding Rho activating protein Striated muscle activator | 703
of Rho dependent signaling STARS Homo sapiens Human

78 13.24 SAPS domain family member 2 Homo sapiens Human 264

79 13.16 CAP-GLY domain containing linker protein 2 Cytoplasmic 271
linker protein 2 Cytoplasmic linker protein 115 CLIP 115
Williams Beuren syndrome chromosome region 4 protein
Homo sapiens Human

80 13.16 CAP-GLY domain containing linker protein 2 Cytoplasmic 271
linker protein 2 Cytoplasmic linker protein 115 CLIP 115
Williams Beuren syndrome chromosome region 4 protein
Homo sapiens Human

81 13.13 Fizzy-related protein homolog Fzr Cdh1 Hctl homolog 220
hCDH1 CDC20 like protein 1 Homo sapiens Human

82 13.06 Bcl-2-modifying factor Homo sapiens Human 478

83 12.89  |DNA repair protein RAD50 EC 3 6 hRADS50 Homo sapiens 487
Human

84 12.80 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 622
like protein Atrophin 1 related protein Homo sapiens Human

85 12.73 Probable phospholipid transporting ATPase I[FEC3 63 1 395
ATPase class I type 11B ATPase IR Homo sapiens Human

86 12.71 Nuclear pore complex protein Nup153 Nucleoporin Nup153 679
153 kDa nucleoporin Homo sapiens Human

87 12.60 Nuclear pore complex protein Nup153 Nucleoporin Nup153 943
153 kDa nucleoporin Homo sapiens Human

88 12.47 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 904
Homo sapiens Human

89 12.44  |Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 279
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

90 12.39 Nuclear pore complex protein Nup153 Nucleoporin Nup153 514
153 kDa nucleoporin Homo sapiens Human

91 1191 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 213

92 11.85 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 823
like protein Atrophin 1 related protein Homo sapiens Human

93 11.80  |Keratin-associated protein 21 2 Homo sapiens Human 852

94 11.74 Uncharacterized protein C18orf54 precursor Homo sapiens Human| 575

95 11.73 Ephrin type B receptor 6 precursor Tyrosine protein kinase 161

defective receptor EPH 6 HEP Homo sapiens Human
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96 11.67 Keratin-associated protein 21 2 Homo sapiens Human 427
97 11.67 Keratin-associated protein 21 2 Homo sapiens Human 427
98 11.65 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 668
like protein Atrophin 1 related protein Homo sapiens Human

99 11.59 Serine/threonine-protein 251

100 11.54 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 509
like protein Atrophin 1 related protein Homo sapiens Human

101 11.51 Nuclear pore complex protein Nup153 Nucleoporin Nup153 699
153 kDa nucleoporin Homo sapiens Human

102 11.34  |Uncharacterized protein C18orf54 precursor Homo sapiens 490
Human

103 11.33 Protocadherin gamma A10 precursor PCDH gamma A10 Ho- | 159
mo sapiens Human

104 11.28 Nuclear pore complex protein Nup153 Nucleoporin Nup153 498
153 kDa nucleoporin Homo sapiens Human

105 11.25 Zinc finger protein 143 SPH binding factor Homo sapiens 270
Human

106 11.21 Nucleolar protein 66 hsNO66 Homo sapiens Human 691

107 11.19  |Advillin p92 Homo sapiens Human 222

108 11.05 Chondroitin sulfate glucuronyltransferase EC2 4 1226 N 706
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase I CSGlcA T Homo
sapiens Human

109 11.03 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 531
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

110 10.76 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 349
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

111 10.72 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 502
Human

112 10.71 Zinc finger BED domain containing protein 4 Homo sapiens 563
Human

113 10.66  |Low-density lipoprotein receptor related protein 8 precursor 656
Apolipoprotein E receptor 2 Homo sapiens Human

114 10.63 Putative ATP dependent RNA helicase DHX33 EC 36 1 596
DEAH box protein 33 Homo sapiens Human

115 10.44  |Actin-binding Rho activating protein Striated muscle activator | 406
of Rho dependent signaling STARS Homo sapiens Human

116 10.44  |Actin-binding Rho activating protein Striated muscle activator | 406
of Rho dependent signaling STARS Homo sapiens Human

117 10.35 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 693
Human

118 10.23 Zinc finger BED domain containing protein 4 Homo sapiens 628

Human
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119 10.23 Zinc finger BED domain containing protein 4 Homo sapiens 628
Human

120 10.13 Probable G protein coupled receptor 158 precursor Homo 191
sapiens Human

121 10.02 G-protein-signaling modulator 1 Activator of G protein signal- | 585
ing 3 Homo sapiens Human

122 9.97 Nuclear pore complex protein Nup153 Nucleoporin Nup153 621
153 kDa nucleoporin Homo sapiens Human

123 9.95 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 591
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

124 9.83 Cryptochrome-1 Homo sapiens Human 110

125 9.78 Keratin-associated protein 21 2 Homo sapiens Human 853

126 9.77 Keratin-associated protein 21 2 Homo sapiens Human 861

127 9.75 Solute 361

128 9.70 Secretagogin Homo sapiens Human 320

129 9.57 Mitochondrial intermediate peptidase mitochondrial precursor | 564
EC 3 4 24 59 MIP Homo sapiens Human

130 9.56 Replication factor C subunit 2 Replication factor C 40 kDa 219
subunit RF C 40 kDa subunit RFC40 Activator 1 40 kDa sub-
unit A1 40 kDa subunit Homo sapiens Human

131 9.55 Nuclear pore complex protein Nup153 Nucleoporin Nup153 486
153 kDa nucleoporin Homo sapiens Human

132 9.50 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 290
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

133 9.46 Uncharacterized protein C21orf62 B37 Homo sapiens Human | 472

134 9.39 G-protein-signaling modulator 1 Activator of G protein signal- | 614
ing 3 Homo sapiens Human

135 9.39 G-protein-signaling modulator 1 Activator of G protein signal- | 614
ing 3 Homo sapiens Human

136 9.36 G-protein-signaling modulator 1 Activator of G protein signal- | 259
ing 3 Homo sapiens Human

137 9.32 Bcl-2-modifying factor Homo sapiens Human 556

138 9.30 Complex I intermediate associated protein 30 mitochondrial 437
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

139 9.25 Nuclear pore complex protein Nup153 Nucleoporin Nup153 369
153 kDa nucleoporin Homo sapiens Human

140 9.16 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 664
Human

141 9.01 Complex I intermediate associated protein 30 mitochondrial 118
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

142 8.98 Nuclear pore complex protein Nup153 Nucleoporin Nup153 385

153 kDa nucleoporin Homo sapiens Human
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143 8.76 Kinesin-like protein KIF3A Microtubule plus end directed 139
kinesin motor 3A Homo sapiens Human

144 8.73 Keratin-associated protein 21 2 Homo sapiens Human 855

145 8.67 Keratin-associated protein 21 2 Homo sapiens Human 844

146 8.62 Krueppel-like factor 15 Kidney enriched krueppel like factor 79
Homo sapiens Human

147 8.59 Keratin-associated protein 21 2 Homo sapiens Human 827

148 8.54 D-2-hydroxyglutarate dehydrogenase mitochondrial precursor | 262
EC 1 199 Homo sapiens Human

149 8.53 Uncharacterized protein C200rf29 Homo sapiens Human 583

150 8.50 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 351

151 8.50 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 351

152 8.45 Nuclear pore complex protein Nup153 Nucleoporin Nup153 673
153 kDa nucleoporin Homo sapiens Human

153 8.44 Protein HFSE 1 Homo sapiens Human 181

154 8.44 Protein HFSE 1 Homo sapiens Human 181

155 8.41 Chondroitin sulfate glucuronyltransferase EC2 4 1 226 N 464
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase I CSGlcA T Homo
sapiens Human

156 8.31 Bifunctional 418

157 8.22 Nuclear pore complex protein Nup153 Nucleoporin Nup153 697
153 kDa nucleoporin Homo sapiens Human

158 8.21 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 245
Human

159 8.21 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 245
Human

160 8.20 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 470
like protein Atrophin 1 related protein Homo sapiens Human

161 8.15 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 595
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

162 8.14 Nuclear pore complex protein Nup153 Nucleoporin Nup153 605
153 kDa nucleoporin Homo sapiens Human

163 8.14 Nuclear pore complex protein Nup153 Nucleoporin Nup153 605
153 kDa nucleoporin Homo sapiens Human

164 8.09 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 953
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

165 8.05 Uncharacterized protein C21orf62 B37 Homo sapiens Human | 410

166 8.04 Actin-binding Rho activating protein Striated muscle activator | 598
of Rho dependent signaling STARS Homo sapiens Human

167 8.02 Zinc finger and BTB domain containing protein 41 Homo 886
sapiens Human

168 7.97 Collagen alpha 2 VI chain precursor Homo sapiens Human 241

169 7.92 Uncharacterized protein C18orf54 precursor Homo sapiens Human| 592
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170 7.78 Keratin-associated protein 21 2 Homo sapiens Human 837
171 7.76 Keratin-associated protein 21 2 Homo sapiens Human 477
172 7.75 Nuclear pore complex protein Nup153 Nucleoporin Nup153 613
153 kDa nucleoporin Homo sapiens Human

173 7.70 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 507
like protein Atrophin 1 related protein Homo sapiens Human

174 7.65 Uncharacterized protein C21orf62 B37 Homo sapiens Human | 447

175 7.62 Uncharacterized protein C2orf21 Homo sapiens Human 570

176 7.61 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 546
like protein Atrophin 1 related protein Homo sapiens Human

177 7.58 Bcl-2-modifying factor Homo sapiens Human 518

178 7.56 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 381
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

179 7.45 PHD finger protein 8§ Homo sapiens Human 188

180 7.44 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 582
like protein Atrophin 1 related protein Homo sapiens Human

181 7.38 G-protein-signaling modulator 1 Activator of G protein signal- | 511
ing 3 Homo sapiens Human

182 7.35 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 247
Homo sapiens Human

183 7.34 Nuclear pore complex protein Nup153 Nucleoporin Nup153 364
153 kDa nucleoporin Homo sapiens Human

184 7.34 Nuclear pore complex protein Nup153 Nucleoporin Nup153 364
153 kDa nucleoporin Homo sapiens Human

185 7.27 Secretagogin Homo sapiens Human 453

186 7.21 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 547

187 7.15 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 645
Homo sapiens Human

188 7.15 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 645
Homo sapiens Human

189 7.00 Zinc finger and SCAN domain containing protein 4 Zinc fin- 390
ger protein 494 Homo sapiens Human

190 6.99 Actin-binding Rho activating protein Striated muscle activator | 479
of Rho dependent signaling STARS Homo sapiens Human

191 6.97 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 539
Human

192 6.91 Dynamin-1-like 562

193 6.90 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 317

194 6.90 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 317

195 6.86 Phosducin-like protein 2 Homo sapiens Human 199

196 6.82 Actin-binding Rho activating protein Striated muscle activator | 696
of Rho dependent signaling STARS Homo sapiens Human

197 6.81 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 134 | 370

6 tetrakisphosphate 5 kinase Homo sapiens Human
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198 6.81 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 | 370
6 tetrakisphosphate 5 kinase Homo sapiens Human

199 6.81 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 134 | 370
6 tetrakisphosphate 5 kinase Homo sapiens Human

200 6.72 Uncharacterized protein C18orf54 precursor Homo sapiens 497
Human

201 6.65 Steroidogenic acute regulatory protein mitochondrial precursor | 445
StAR StARD1 Homo sapiens Human

202 6.65 Steroidogenic acute regulatory protein mitochondrial precursor | 445
StAR StARD1 Homo sapiens Human

203 6.59 Putative uncharacterized protein C100rf130 Homo sapiens 543
Human

204 6.56 Transcription factor AP 2 alpha AP2 alpha Activating enhanc- | 640
er binding protein 2 alpha AP 2 transcription factor Activator
protein 2 AP 2 Homo sapiens Human

205 6.54 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 612
Human

206 6.48 Elongation factor G 1 mitochondrial precursor mEF G 1 Elon- | 560
gation factor G1 Homo sapiens Human

207 6.42 Nuclear pore complex protein Nup153 Nucleoporin Nup153 391
153 kDa nucleoporin Homo sapiens Human

208 6.42 Nuclear pore complex protein Nup153 Nucleoporin Nup153 391
153 kDa nucleoporin Homo sapiens Human

210 6.34 Ubiquitin carboxyl terminal hydrolase 42 EC 3 1 2 15 Ubiqui- | 501
tin thioesterase 42 Ubiquitin specific processing protease 42
Deubiquitinating enzyme 42 Homo sapiens Human

211 6.31 Hepatocyte nuclear factor 3 beta HNF 3B Forkhead box pro- 870
tein A2 Homo sapiens Human

212 6.30 Mitochondrial intermediate peptidase mitochondrial precursor | 348
EC 3 4 24 59 MIP Homo sapiens Human

213 6.30 Mitochondrial intermediate peptidase mitochondrial precursor | 348
EC 3 4 24 59 MIP Homo sapiens Human

214 6.28 Keratin-associated protein 21 2 Homo sapiens Human 454

215 6.24 Low-density lipoprotein receptor related protein 8 precursor 662
Apolipoprotein E receptor 2 Homo sapiens Human

216 6.21 Keratin-associated protein 21 2 Homo sapiens Human 905

217 6.18 Transmembrane protein 106B Homo sapiens Human 357

218 6.12 Keratin-associated protein 21 2 Homo sapiens Human 430

219 6.08 Regulator of nonsense transcripts 3A Nonsense mRNA reduc- | 610
ing factor 3A Up frameshift suppressor 3 homolog A hUpf3
Homo sapiens Human

220 6.05 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 165
sapiens Human

221 6.04 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 638

gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

213




1 2 3 4
222 5.96 Keratin-associated protein 21 2 Homo sapiens Human 215
223 5.86 Spartin Trans activated by hepatitis C virus core protein 1 263
Homo sapiens Human

224 5.81 Keratin-associated protein 21 2 Homo sapiens Human 316

225 5.80 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 945
Human

226 5.78 Secretagogin Homo sapiens Human 300

227 5.77 Nucleolar protein 66 hsNO66 Homo sapiens Human 601

228 5.73 G-protein-signaling modulator 1 Activator of G protein signal- | 967
ing 3 Homo sapiens Human

229 5.72 Transmembrane protein 106B Homo sapiens Human 919

230 5.68 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 319
Human

231 5.60 Keratin-associated protein 21 2 Homo sapiens Human 890

232 5.53 Keratin-associated protein 21 2 Homo sapiens Human 297

233 5.53 Keratin-associated protein 21 2 Homo sapiens Human 297

234 5.52 Nuclear pore complex protein Nup153 Nucleoporin Nup153 580
153 kDa nucleoporin Homo sapiens Human

235 5.51 Keratin-associated protein 21 2 Homo sapiens Human 426

236 5.49 Protein Wnt 8a precursor Wnt 8d Homo sapiens Human 677

237 5.46 Cryptochrome-1 Homo sapiens Human 254

238 5.46 Cryptochrome-1 Homo sapiens Human 254

239 5.44 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 537
like protein Atrophin 1 related protein Homo sapiens Human

240 5.37 Keratin-associated protein 21 2 Homo sapiens Human 534

241 5.30 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 876
like protein Atrophin 1 related protein Homo sapiens Human

242 5.29 Keratin-associated protein 21 2 Homo sapiens Human 840

243 5.29 Keratin-associated protein 21 2 Homo sapiens Human 840

244 5.27 Uncharacterized protein C21orf62 B37 Homo sapiens Human | 468

245 5.26 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 432
sapiens Human

246 5.20 Keratin-associated protein 21 2 Homo sapiens Human 433

247 5.20 Keratin-associated protein 21 2 Homo sapiens Human 433

248 5.15 Histone deacetylase 10 HD10 Homo sapiens Human 355

249 5.12 Sterol regulatory element binding protein 1 SREBP 1 Sterol 678
regulatory element binding transcription factor 1 Homo sa-
piens Human

250 5.11 Brain-specific angiogenesis inhibitor 1 precursor Homo sa- 413
piens Human

251 5.10 Keratin-associated protein 21 2 Homo sapiens Human 428

252 5.09 Keratin-associated protein 21 2 Homo sapiens Human 329

253 5.09 Keratin-associated protein 21 2 Homo sapiens Human 329

254 5.06 Calcium-transporting ATPase type 2C member 1 EC3 63 8 147

ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human
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255 5.02 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 500
Human

256 5.00 Nuclear pore complex protein Nup153 Nucleoporin Nup153 688
153 kDa nucleoporin Homo sapiens Human

257 4.99 ORM 1-like protein 3 Homo sapiens Human 373

258 4.98 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 525
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

259 4.96 Complex I intermediate associated protein 30 mitochondrial 280
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

260 4.96 Complex I intermediate associated protein 30 mitochondrial 280
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

261 491 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 834
sapiens Human

262 4.90 MARVEL domain containing protein 1 Homo sapiens Human | 380

263 4.86 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 274
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

264 4.80 Nuclear pore complex protein Nup153 Nucleoporin Nup153 597
153 kDa nucleoporin Homo sapiens Human

265 4.80 Nuclear pore complex protein Nup153 Nucleoporin Nup153 597
153 kDa nucleoporin Homo sapiens Human

266 4.76 Nuclear pore complex protein Nup153 Nucleoporin Nup153 538
153 kDa nucleoporin Homo sapiens Human

267 4.75 Hematopoietic progenitor cell antigen CD34 precursor Homo | 914
sapiens Human

268 4.74 Ubiquitin carboxyl terminal hydrolase 16 EC 3 1 2 15 Ubiqui- | 629
tin thioesterase 16 Ubiquitin specific processing protease 16
Deubiquitinating enzyme 16 Ubiquitin processing protease
UBP M Homo sapiens Human

269 4.72 Transmembrane protein 106B Homo sapiens Human 289

270 4.72 Transmembrane protein 106B Homo sapiens Human 289

271 4.72 Transmembrane protein 106B Homo sapiens Human 289

272 4.70 Zinc finger BED domain containing protein 4 Homo sapiens 636
Human

273 4.68 Antigen peptide transporter 2 APT2 ATP binding cassette sub | 572
family B member 3 Peptide transporter TAP2 Peptide trans-
porter PSF2 Peptide supply factor 2 PSF 2 Peptide transporter
involved in antigen processing 2 Homo sapiens Human

274 4.67 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 928
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

275 4.65 cAMP-dependent protein kinase inhibitor alpha PKI alpha 153

cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human
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276 4.65 cAMP-dependent protein kinase inhibitor alpha PKI alpha 153
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

277 4.63 Probable palmitoyltransferase ZDHHC4 EC 2 3 1 Zinc finger | 542
DHHC domain containing protein 4 DHHC 4 Zinc finger pro-
tein 374 Homo sapiens Human

278 4.61 Telomeric repeat binding factor 2 TTAGGG repeat binding 388
factor 2 Telomeric DNA binding protein Homo sapiens Hu-
man

279 4.60 Reticulon-2 Neuroendocrine specific protein like 1 NSP like 295
protein 1 NSPLI Homo sapiens Human

280 4.60 Reticulon-2 Neuroendocrine specific protein like 1 NSP like 295
protein 1 NSPLI Homo sapiens Human

281 4.58 Complex I intermediate associated protein 30 mitochondrial 626
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

282 4.54 Probable phospholipid transporting ATPase ICEC 363 1 882
Familial intrahepatic cholestasis type 1 ATPase class I type 8B
member 1 Homo sapiens Human

283 4.52 Transmembrane protein 106B Homo sapiens Human 223

284 4.50 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 272
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

285 4.49 UPF0407 protein C20rf39 Homo sapiens Human 452

286 4.48 Uncharacterized protein C6orf10 Homo sapiens Human 269

287 448 Uncharacterized protein C6orf10 Homo sapiens Human 269

288 4.46 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 365
like protein Atrophin 1 related protein Homo sapiens Human

289 4.44 Zinc finger and BTB domain containing protein 26 Zinc finger | 485
protein 481 Zinc finger protein Bioref Homo sapiens Human

290 443 L-myc-1 proto oncogene protein Homo sapiens Human 527

291 4.41 Nuclear pore complex protein Nup153 Nucleoporin Nup153 298
153 kDa nucleoporin Homo sapiens Human

292 441 Nuclear pore complex protein Nup153 Nucleoporin Nup153 298
153 kDa nucleoporin Homo sapiens Human

293 441 Nuclear pore complex protein Nup153 Nucleoporin Nup153 298
153 kDa nucleoporin Homo sapiens Human

294 4.35 Keratin-associated protein 21 2 Homo sapiens Human 420

295 434 G-protein-signaling modulator 1 Activator of G protein signal- | 960
ing 3 Homo sapiens Human

296 433 Keratin-associated protein 21 2 Homo sapiens Human 307

297 433 Keratin-associated protein 21 2 Homo sapiens Human 307

298 432 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 360
like protein Atrophin 1 related protein Homo sapiens Human

299 432 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 360

like protein Atrophin 1 related protein Homo sapiens Human
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300 431 Complex I intermediate associated protein 30 mitochondrial 359
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

301 425 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 338
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

302 4.24 Keratin-associated protein 21 2 Homo sapiens Human 523

303 423 Kinesin-like protein KIF3A Microtubule plus end directed 244
kinesin motor 3A Homo sapiens Human

304 4.17 Keratin-associated protein 21 2 Homo sapiens Human 897

305 4.13 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 278
Homo sapiens Human

306 413 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 278
Homo sapiens Human

307 4.12 Uncharacterized protein C12orf5 Homo sapiens Human 180

308 4.12 Uncharacterized protein C12orf5 Homo sapiens Human 180

309 4.12 Uncharacterized protein C12orf5 Homo sapiens Human 180

310 4.08 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 386
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

311 4.07 Complex I intermediate associated protein 30 mitochondrial 441
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

312 4.07 Complex I intermediate associated protein 30 mitochondrial 441
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

313 4.07 Complex I intermediate associated protein 30 mitochondrial 441
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

314 4.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 644
sapiens Human

315 4.00 DNA-directed RNA polymerase I 135 kDa polypeptide EC2 7| 505
7 6 RNA polymerase I subunit 2 RPA135 Homo sapiens Hu-
man

316 3.97 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo | 833
sapiens Human

317 3.95 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 657
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

318 3.94 Regenerating islet derived protein 4 precursor Reg IV REG 847
like protein Gastrointestinal secretory protein Homo sapiens
Human

319 3.92 Complex I intermediate associated protein 30 mitochondrial 924
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

320 391 Keratin-associated protein 21 2 Homo sapiens Human 459
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321 3.90 Chondroitin sulfate glucuronyltransferase EC2 4 1 226 N 313
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase Il CSGlcA T Homo
sapiens Human
322 3.88 Reticulon-2 Neuroendocrine specific protein like 1 NSP like 545
protein 1 NSPLI Homo sapiens Human
323 3.82 Kinesin-like protein KIF3A Microtubule plus end directed 917
kinesin motor 3A Homo sapiens Human
324 3.81 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 451
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
325 3.80 Calcium-transporting ATPase type 2C member 1 EC3 63 8 200
ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human
326 3.79 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 631
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
327 3.77 NEDD4-binding protein 3 N4BP3 Homo sapiens Human 276
328 3.76 Zinc finger protein 691 Homo sapiens Human 462
329 3.76 Zinc finger protein 691 Homo sapiens Human 462
330 3.73 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 510
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
331 3.71 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 483
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
332 3.66 Regulator of G protein signaling 22 RGS22 Homo sapiens 207
Human
333 3.65 Probable phospholipid transporting ATPase IFEC363 1 494
ATPase class I type 11B ATPase IR Homo sapiens Human
334 3.63 Transmembrane protein 106B Homo sapiens Human 889
335 3.61 Complex I intermediate associated protein 30 mitochondrial 824
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
336 3.61 Complex I intermediate associated protein 30 mitochondrial 824
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
337 3.60 Frizzled-2 precursor Fz 2 hFz2 FzZE2 Homo sapiens Human 399
338 3.59 Nuclear pore complex protein Nup153 Nucleoporin Nup153 488
153 kDa nucleoporin Homo sapiens Human
339 3.55 Keratin-associated protein 21 2 Homo sapiens Human 457
340 3.54 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 398
341 3.53 Suppressor of cytokine signaling 6 SOCS 6 Suppressor of 378

cytokine signaling 4 SOCS 4 Cytokine inducible SH2 protein
4 CIS 4 Homo sapiens Human
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342 353 Suppressor of cytokine signaling 6 SOCS 6 Suppressor of 378
cytokine signaling 4 SOCS 4 Cytokine inducible SH2 protein
4 CIS 4 Homo sapiens Human

343 3.52 Regenerating islet derived protein 4 precursor Reg IV REG 828
like protein Gastrointestinal secretory protein Homo sapiens
Human

344 3.51 Hexokinase-3 EC 2 7 1 1 Hexokinase type 111 HK III Homo 651
sapiens Human

345 3.46 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 825
like protein Atrophin 1 related protein Homo sapiens Human

346 345 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 526
Human

347 3.45 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 526
Human

348 3.44 Keratin-associated protein 21 2 Homo sapiens Human 440

349 3.40 ER degradation enhancing alpha mannosidase like 1 Homo 599
sapiens Human

350 3.39 Complex I intermediate associated protein 30 mitochondrial 619
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

351 3.38 Zinc finger protein 143 SPH binding factor Homo sapiens 256
Human

352 3.36 Nuclear pore complex protein Nup98 Nup96 precursor Con- 333
tains Nuclear pore complex protein Nup98 Nucleoporin Nup98
98 kDa nucleoporin Nuclear pore complex protein Nup96
Nucleoporin Nup96 96 kDa nucleoporin Homo sapiens Hu-
man

353 3.35 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 205
sapiens Human

354 333 Regenerating islet derived protein 4 precursor Reg IV REG 637
like protein Gastrointestinal secretory protein Homo sapiens
Human

355 3.30 Probable phospholipid transporting ATPase ID EC363 1 202
ATPase class I type 8B member 2 Homo sapiens Human

356 3.30 Probable phospholipid transporting ATPase ID EC3 63 1 202
ATPase class I type 8B member 2 Homo sapiens Human

357 3.28 DNA topoisomerase 2 binding protein 1 DNA topoisomerase | 513
I binding protein 1 DNA topoisomerase IIbeta binding protein
1 TopBP1 Homo sapiens Human

358 3.26 PH domain leucine rich repeat protein phosphatase like EC 3 1 | 284
3 16 Homo sapiens Human

359 3.26 PH domain leucine rich repeat protein phosphatase like EC 31 | 284
3 16 Homo sapiens Human

360 3.25 Complex I intermediate associated protein 30 mitochondrial 666

precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human
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361 3.25 Complex I intermediate associated protein 30 mitochondrial 666
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

362 3.23 Zinc finger protein 225 Homo sapiens Human 236

363 3.19 Nuclear pore complex protein Nup153 Nucleoporin Nup153 489
153 kDa nucleoporin Homo sapiens Human

364 3.16 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 356
Human

365 3.16 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 356
Human

366 3.15 COUP transcription factor 2 COUP TF2 COUP TF II Apoli- 182
poprotein Al regulatory protein 1 ARP 1 Homo sapiens Hu-
man

367 3.15 COUP transcription factor 2 COUP TF2 COUP TF II Apoli- 182
poprotein Al regulatory protein 1 ARP 1 Homo sapiens Hu-
man

368 3.14 Beta-mannosidase precursor EC 3 2 1 25 Lysosomal beta A 940
mannosidase Mannanase Mannase Homo sapiens Human

369 3.10 Complex I intermediate associated protein 30 mitochondrial 649
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

370 3.10 Complex I intermediate associated protein 30 mitochondrial 649
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

371 3.08 Regenerating islet derived protein 4 precursor Reg IV REG 414
like protein Gastrointestinal secretory protein Homo sapiens
Human

372 3.08 Regenerating islet derived protein 4 precursor Reg IV REG 414
like protein Gastrointestinal secretory protein Homo sapiens
Human

373 3.06 Nuclear pore complex protein Nup153 Nucleoporin Nup153 392
153 kDa nucleoporin Homo sapiens Human

374 3.06 Nuclear pore complex protein Nup153 Nucleoporin Nup153 392
153 kDa nucleoporin Homo sapiens Human

375 3.03 SH3 protein expressed in lymphocytes homolog Homo sapiens | 408
Human

376 3.02 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 285

377 3.02 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 285

378 3.01 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 415
like protein Atrophin 1 related protein Homo sapiens Human

379 2.99 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 475
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

380 2.98 Keratin-associated protein 21 2 Homo sapiens Human 436

381 2.98 Keratin-associated protein 21 2 Homo sapiens Human 436

382 2.98 Keratin-associated protein 21 2 Homo sapiens Human 436
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383 2.98 Keratin-associated protein 21 2 Homo sapiens Human 436
384 2.94 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 694
Human

385 2.88 Zinc finger protein 295 Zinc finger and BTB domain contain- | 273
ing protein 21 Homo sapiens Human

386 2.88 Zinc finger protein 295 Zinc finger and BTB domain contain- | 273
ing protein 21 Homo sapiens Human

387 2.87 Zinc finger protein 295 Zinc finger and BTB domain contain- | 571
ing protein 21 Homo sapiens Human

388 2.86 LIM domain transcription factor LMO4 LIM domain only 132
protein 4 LMO 4 Breast tumor autoantigen Homo sapiens
Human

389 2.86 LIM domain transcription factor LMO4 LIM domain only 132
protein 4 LMO 4 Breast tumor autoantigen Homo sapiens
Human

390 2.86 LIM domain transcription factor LMO4 LIM domain only 132
protein 4 LMO 4 Breast tumor autoantigen Homo sapiens
Human

391 2.85 Profilin-3 Profilin III Homo sapiens Human 315

392 2.84 Late cornified envelope protein 3C Late envelope protein 15 891
Small proline rich like epidermal differentiation complex pro-
tein 3A Homo sapiens Human

393 2.83 Zinc finger protein 560 Homo sapiens Human 466

394 2.83 Zinc finger protein 560 Homo sapiens Human 466

395 2.82 Treacle protein Treacher Collins syndrome protein Homo 402
sapiens Human

396 2.82 Treacle protein Treacher Collins syndrome protein Homo 402
sapiens Human

397 2.81 Cullin-associated NEDD8 dissociated protein 2 Cullin asso- 586
ciated and neddylation dissociated protein 2 p120 CAND2
Homo sapiens Human

398 2.77 Zinc finger protein 295 Zinc finger and BTB domain contain- | 559
ing protein 21 Homo sapiens Human

399 2.76 Complex I intermediate associated protein 30 mitochondrial 211
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

400 2.76 Complex I intermediate associated protein 30 mitochondrial 211
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

401 2.75 Methionyl-tRNA synthetase cytoplasmic EC 6 1 1 10 Methio- | 660
nine tRNA ligase MetRS Homo sapiens Human

402 2.75 Methionyl-tRNA synthetase cytoplasmic EC 6 1 1 10 Methio- | 660
nine tRNA ligase MetRS Homo sapiens Human

403 2.74 Protein yippee like 4 Homo sapiens Human 294
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404

2.73

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

826

405

271

Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain
Gamma 1 globin Hemoglobin gamma A chain Hb F Agamma
Homo sapiens Human

208

406

2.70

G-protein-signaling modulator 1 Activator of G protein signal-
ing 3 Homo sapiens Human

961

407

2.69

Chondroitin sulfate glucuronyltransferase EC2 4 1226 N
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase Il CSGlcA T Homo
sapiens Human

383

408

2.69

Chondroitin sulfate glucuronyltransferase EC 2 4 1 226 N
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase I CSGlcA T Homo
sapiens Human

383

409

2.68

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

609

410

2.68

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

609

411

2.67

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

653

412

2.66

Complex I intermediate associated protein 30 mitochondrial
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

281

413

2.63

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

634

414

2.63

Regenerating islet derived protein 4 precursor Reg IV REG
like protein Gastrointestinal secretory protein Homo sapiens
Human

634

415

2.62

Interleukin-18 receptor 1 precursor IL1 receptor related protein
IL 1Rrp CD218a antigen CDw218a Homo sapiens Human

178

416

2.62

Interleukin-18 receptor 1 precursor IL1 receptor related protein
IL 1Rrp CD218a antigen CDw218a Homo sapiens Human

178

417

2.62

Interleukin-18 receptor 1 precursor IL1 receptor related protein
IL 1Rrp CD218a antigen CDw218a Homo sapiens Human

178

418

2.61

Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti-
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

529

419

2.60

Actin-binding Rho activating protein Striated muscle activator
of Rho dependent signaling STARS Homo sapiens Human

654
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420 2.60 Actin-binding Rho activating protein Striated muscle activator | 654
of Rho dependent signaling STARS Homo sapiens Human

421 2.59 Complex | intermediate associated protein 30 mitochondrial 555
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

422 2.59 Complex I intermediate associated protein 30 mitochondrial 555
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

423 2.58 Regenerating islet derived protein 4 precursor Reg IV REG like 407
protein Gastrointestinal secretory protein Homo sapiens Human

424 2.55 Tubulin-specific chaperone cofactor E like protein EL Leucine | 193
rich repeat containing protein 35 Homo sapiens Human

425 2.54 Heat-shock protein beta 3 HspB3 Heat shock 17 kDa protein 968
Homo sapiens Human

426 2.53 Zinc finger MYM type protein 3 Zinc finger protein 261 Homo| 857
sapiens Human

427 2.52 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 471
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

428 2.52 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 471
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

429 2.52 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 471
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

430 2.51 Late cornified envelope protein 3C Late envelope protein 15 620
Small proline rich like epidermal differentiation complex pro-
tein 3A Homo sapiens Human

431 2.51 Late cornified envelope protein 3C Late envelope protein 15 620
Small proline rich like epidermal differentiation complex pro-
tein 3A Homo sapiens Human

432 2.50 Protein yippee like 4 Homo sapiens Human 277

433 2.49 Collagen alpha 1 XVI chain precursor Homo sapiens Human 431

434 248 Keratin-associated protein 21 2 Homo sapiens Human 894

435 247 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 423

436 247 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 423

437 2.46 Complex I intermediate associated protein 30 mitochondrial 305
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

438 2.46 Complex I intermediate associated protein 30 mitochondrial 305
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

439 245 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 350
sapiens Human

440 243 Zinc finger protein 250 Zinc finger protein 647 Homo sapiens | 382

Human
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441 242 Transmembrane protein 106B Homo sapiens Human 618
442 2.40 Complex I intermediate associated protein 30 mitochondrial 367
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

443 2.40 Complex I intermediate associated protein 30 mitochondrial 367
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

444 2.37 Syntaphilin Homo sapiens Human 670

445 2.34 Calpain-5 EC 3 4 22 nCL 3 htra 3 Homo sapiens Human 242

446 231 Keratin-associated protein 21 2 Homo sapiens Human 463

447 2.30 Neuropeptide B precursor Preproprotein L7 hPPL7 Contains 384
Neuropeptide B 23 NPB23 hL7 Neuropeptide B 29 NPB29
hL7C Homo sapiens Human

448 2.30 Neuropeptide B precursor Preproprotein L7 hPPL7 Contains 384
Neuropeptide B 23 NPB23 hL7 Neuropeptide B 29 NPB29
hL7C Homo sapiens Human

449 2.29 Protein yippee like 4 Homo sapiens Human 311

450 227 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 633
like protein Atrophin 1 related protein Homo sapiens Human

451 223 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 926

452 222 Keratin-associated protein 21 2 Homo sapiens Human 435

453 2.19 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 303
sapiens Human

454 2.19 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 303
sapiens Human

455 2.16 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 275
Human

456 2.15 ER degradation enhancing alpha mannosidase like 1 Homo 372
sapiens Human

457 2.12 Complex I intermediate associated protein 30 mitochondrial 296
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

458 2.11 PHD finger protein 21A BRAF35 HDAC complex protein 325
BHC80 BHC80a Homo sapiens Human

459 2.11 PHD finger protein 21A BRAF35 HDAC complex protein 325
BHC80 BHC80a Homo sapiens Human

460 2.11 PHD finger protein 21A BRAF35 HDAC complex protein 325
BHC80 BHC80a Homo sapiens Human

461 2.10 Zinc finger protein 295 Zinc finger and BTB domain contain- | 409
ing protein 21 Homo sapiens Human

462 2.10 Zinc finger protein 295 Zinc finger and BTB domain contain- | 409
ing protein 21 Homo sapiens Human

463 2.08 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 299

gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
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464 2.08 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 299
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
465 2.08 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 299
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
466 2.06 Keratin-associated protein 21 2 Homo sapiens Human 446
467 2.05 BAX protein cytoplasmic isoform gamma Homo sapiens Hu- | 324
man
468 2.02 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 | 550
99 7 GCD Homo sapiens Human
469 2.01 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 971
sapiens Human
470 2.00 Keratin-associated protein 21 2 Homo sapiens Human 421
471 1.98 Serine/threonine-protein kinase Pim 3 EC 2 7 11 1 Homo sa- 659
piens Human
472 1.96 Oligodendrocyte transcription factor 1 Oligol Homo sapiens 460
Human
473 1.95 Uncharacterized protein C180rf54 precursor Homo sapiens 687
Human
474 1.94 Keratin-associated protein 21 2 Homo sapiens Human 190
475 1.94 Keratin-associated protein 21 2 Homo sapiens Human 190
476 1.93 Adenylate cyclase type 9 EC 4 6 1 1 Adenylate cyclase type 839
IX ATP pyrophosphate lyase 9 Adenylyl cyclase 9 Homo
sapiens Human
471 1.92 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 | 354
99 7 GCD Homo sapiens Human
478 1.92 Glutaryl-CoA dehydrogenase mitochondrial precursor EC 13 | 354
99 7 GCD Homo sapiens Human
479 1.91 Melanocortin receptor 5 MC5 R MC 2 Homo sapiens Human | 214
480 1.91 Melanocortin receptor 5 MC5 R MC 2 Homo sapiens Human | 214
481 1.89 Transmembrane protein 106B Homo sapiens Human 533
482 1.88 Integrin-linked protein kinase EC2 7 11 1 ILK 1 ILK 2 59 540
kDa serine threonine protein kinase pS9ILK Homo sapiens
Human
483 1.87 Protein yippee like 4 Homo sapiens Human 293
484 1.87 Protein yippee like 4 Homo sapiens Human 293
485 1.84 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- 663
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human
486 1.82 Keratin-associated protein 21 2 Homo sapiens Human 419
487 1.82 Keratin-associated protein 21 2 Homo sapiens Human 419
488 1.82 Keratin-associated protein 21 2 Homo sapiens Human 419
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489 1.81 Regulator of differentiation 1 Rod1 Homo sapiens Human 258
490 1.80 PHD finger protein 8 Homo sapiens Human 400
491 1.79 Transmembrane protein 106B Homo sapiens Human 346
492 1.76 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 260
Homo sapiens Human

493 1.75 Reticulon-2 Neuroendocrine specific protein like 1 NSP like 671
protein 1 NSPLI Homo sapiens Human

494 1.74 MAM domain containing protein 2 precursor Homo sapiens 854
Human

495 1.73 Complex I intermediate associated protein 30 mitochondrial 900
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

496 1.72 Calcium-transporting ATPase type 2C member 1 EC3 63 8 158
ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human

497 1.72 Calcium-transporting ATPase type 2C member 1 EC3 63 8 158
ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human

498 1.72 Calcium-transporting ATPase type 2C member 1 EC3 63 8 158
ATPase 2C1 ATP dependent Ca 2 pump PMR1 Homo sapiens
Human

499 1.68 Peroxisome 376

500 1.67 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 283
sapiens Human

501 1.67 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 283
sapiens Human

502 1.64 Regenerating islet derived protein 4 precursor Reg IV REG 541
like protein Gastrointestinal secretory protein Homo sapiens
Human

503 1.62 Regulator of G protein signaling 22 RGS22 Homo sapiens 248
Human

504 1.62 Regulator of G protein signaling 22 RGS22 Homo sapiens 248
Human

505 1.60 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 | 310
6 tetrakisphosphate 5 kinase Homo sapiens Human

506 1.58 Transmembrane protein 106B Homo sapiens Human 143

507 1.58 Transmembrane protein 106B Homo sapiens Human 143

508 1.58 Transmembrane protein 106B Homo sapiens Human 143

509 1.56 Cullin-4B CUL 4B Homo sapiens Human 458

510 1.56 Cullin-4B CUL 4B Homo sapiens Human 458

511 1.54 Ankyrin repeat family A protein 2 RFXANK like 2 Homo 166

sapiens Human
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512

1.52

E3 ubiquitin protein ligase MIB2 EC 6 3 2 Mind bomb homo-
log 2 Zinc finger ZZ type with ankyrin repeat domain protein 1
Skeletrophin Novelzin Novel zinc finger protein Putative NF
kappa B activating protein 002N Homo sapiens Human

116

513

1.52

E3 ubiquitin protein ligase MIB2 EC 6 3 2 Mind bomb homo-
log 2 Zinc finger ZZ type with ankyrin repeat domain protein 1
Skeletrophin Novelzin Novel zinc finger protein Putative NF
kappa B activating protein 002N Homo sapiens Human

116

514

1.49

Coiled-coil domain containing protein 85A Homo sapiens
Human

617

515

1.44

Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo
sapiens Human

843

516

1.41

Ubiquitin carboxyl terminal hydrolase 13 EC 3 1 2 15 Ubiqui-
tin thioesterase 13 Ubiquitin specific processing protease 13
Deubiquitinating enzyme 13 Isopeptidase T 3 ISOT 3 Homo
sapiens Human

443

517

1.40

Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo
sapiens Human

239

518

1.40

Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo
sapiens Human

239

519

1.40

Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo
sapiens Human

239

520

1.39

Zinc finger protein 295 Zinc finger and BTB domain contain-
ing protein 21 Homo sapiens Human

492

521

1.38

Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo
sapiens Human

140

522

1.38

Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo
sapiens Human

140

523

1.37

Alpha-(1,3)-fucosyltransferase EC 2 4 1 Galactoside 3 L fuco-
syltransferase Fucosyltransferase 9 FucT IX Homo sapiens
Human

198

524

1.35

Complex I intermediate associated protein 30 mitochondrial
precursorNADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

321

525

1.31

Sorting nexin 22 Homo sapiens Human

169

526

1.30

Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo
sapiens Human

162

527

1.29

Hemoglobin subunit gamma 1 Hemoglobin gamma 1 chain
Gamma 1 globin Hemoglobin gamma A chain Hb F Agamma
Homo sapiens Human

196

528

1.28

Toll-interleukin 1 receptor domain containing adapter protein
TIR domain containing adapter protein MyD88 adapter like
protein Adaptor protein Wyatt Homo sapiens Human

515

529

1.28

Toll-interleukin 1 receptor domain containing adapter protein
TIR domain containing adapter protein MyD88 adapter like
protein Adaptor protein Wyatt Homo sapiens Human

515
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530 1.24 Ubiquitin Homo sapiens Human 872
531 1.23 Steroidogenic acute regulatory protein mitochondrial precursor | 314
StAR StARD1 Homo sapiens Human

532 1.21 Zinc finger protein ZIC 1 Zinc finger protein of the cerebellum | 234
1 Homo sapiens Human

533 1.20 Regenerating islet derived protein 4 precursor Reg IV REG 416
like protein Gastrointestinal secretory protein Homo sapiens
Human

534 1.18 Uncharacterized protein C8orf46 Homo sapiens Human 257

535 1.17 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 334
like protein Atrophin 1 related protein Homo sapiens Human

536 1.15 Keratin, type I cytoskeletal 9 Cytokeratin 9 CK 9 Keratin 9 K9 | 412
Homo sapiens Human

537 1.12 Protein mago nashi homolog Homo sapiens Human 405

538 0.97 Late cornified envelope protein 3C Late envelope protein 15 227
Small proline rich like epidermal differentiation complex pro-
tein 3A Homo sapiens Human

539 0.95 UPF0193 protein EVG1 Homo sapiens Human 216

540 0.94 ER degradation enhancing alpha mannosidase like 1 Homo 578
sapiens Human

541 0.93 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 607

542 0.89 Putative potassium channel regulatory protein Potassium 183
channel regulator Protein CLLD4 Homo sapiens Human

543 0.89 Putative potassium channel regulatory protein Potassium 183
channel regulator Protein CLLD4 Homo sapiens Human

544 0.87 Thrombospondin-3 precursor Homo sapiens Human 126

545 0.85 Melanotransferrin precursor Melanoma associated antigen p97 | 232
CD228 antigen Homo sapiens Human

546 0.85 Melanotransferrin precursor Melanoma associated antigen p97 | 232
CD228 antigen Homo sapiens Human

547 0.84 Cathepsin E precursor EC 3 4 23 34 Homo sapiens Human 194

548 0.77 Uncharacterized protein C210rf59 Homo sapiens Human 429

549 0.73 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 34 | 389
6 tetrakisphosphate 5 kinase Homo sapiens Human

550 0.70 Protein FAM101B Homo sapiens Human 291

551 0.66 Williams-Beuren syndrome chromosome region 23 protein 302
Homo sapiens Human

552 0.65 Orphan nuclear receptor EAR 2 V erbA related protein EAR 2 | 149
Homo sapiens Human

553 0.65 Orphan nuclear receptor EAR 2 V erbA related protein EAR 2 | 149
Homo sapiens Human

554 0.63 Sodium-dependent 179

555 0.57 E3 ubiquitin protein ligase RING1 EC 6 3 2 Polycomb com- 450

plex protein RING1 RING finger protein 1 Homo sapiens
Human
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556 0.55 cAMP-dependent protein kinase inhibitor alpha PKI alpha 217
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

557 0.55 cAMP-dependent protein kinase inhibitor alpha PKI alpha 217
cAMP dependent protein kinase inhibitor muscle brain isoform
Homo sapiens Human

558 0.51 G-protein-signaling modulator 1 Activator of G protein signal- | 625
ing 3 Homo sapiens Human

559 0.48 Homeobox protein GSH 1 Homo sapiens Human 871

560 0.45 Acyl-coenzyme A thioesterase 12 EC 312 1 Acyl CoA 225
thioesterase 12 Acyl CoA thioester hydrolase 12 Cytoplasmic
acetyl CoA hydrolase 1 CACH 1 hCACH 1 START domain
containing protein 12 StARD12 Homo sapiens Human

561 0.42 Small nuclear ribonucleoprotein Sm D2 snRNP core protein 506
D2 Sm D2 Homo sapiens Human

562 0.36 Embryonic growth differentiation factor 1 precursor GDF 1 681

Homo sapiens Human
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BeposiTHOCTB Homep
Ne n/n| coBnagenus ID 6enxos 1 CD34'TCK (3-51 pakius, 2-51 TOBTOPHOCTD) MSITHA
(%)
1 2 3 4
1 90.17 Immunoglobulin superfamily member § precursor CD81 part- | 12902
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human
2 87.80 Selenocysteine-specific elongation factor Elongation factor sec | 12805
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human
3 45.58 Actin-binding Rho activating protein Striated muscle activator | 13205
of Rho dependent signaling STARS Homo sapiens Human
4 4470  [Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12815
153 kDa nucleoporin Homo sapiens Human
5 43.18 Actin-binding Rho activating protein Striated muscle activator | 13101
of Rho dependent signaling STARS Homo sapiens Human
6 42.89  |Actin-binding Rho activating protein Striated muscle activator | 13197
of Rho dependent signaling STARS Homo sapiens Human
7 4231 Keratin-associated protein 21 2 Homo sapiens Human 12990
8 41.41 Actin-binding Rho activating protein Striated muscle activator | 12914
of Rho dependent signaling STARS Homo sapiens Human
9 39.39  |Actin-binding Rho activating protein Striated muscle activator | 12811
of Rho dependent signaling STARS Homo sapiens Human
10 38.24 Lamin-B2 Homo sapiens Human 12901
11 35.17 Actin-binding Rho activating protein Striated muscle activator | 12933
of Rho dependent signaling STARS Homo sapiens Human
12 3491 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12889
153 kDa nucleoporin Homo sapiens Human
13 31.55 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12946
153 kDa nucleoporin Homo sapiens Human
14 3040  |Killer cell immunoglobulin like receptor 2DL2 precursor 12924
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human
15 29.82 Actin-binding Rho activating protein Striated muscle activator | 12923
of Rho dependent signaling STARS Homo sapiens Human
16 29.21 Keratin-associated protein 21 2 Homo sapiens Human 13014
17 26.86  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12844
153 kDa nucleoporin Homo sapiens Human
18 26.73 Actin-binding Rho activating protein Striated muscle activator | 13066
of Rho dependent signaling STARS Homo sapiens Human
19 26.53 Bcl-2-modifying factor Homo sapiens Human 12831
20 25.88 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12836

153 kDa nucleoporin Homo sapiens Human
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21 25.65 Nuclear pore complex protein Nup153 Nucleoporin Nup153 13060
153 kDa nucleoporin Homo sapiens Human

22 2322 Glycerol-3-phosphate acyltransferase mitochondrial precursor | 12860
EC2 31 15 GPAT Homo sapiens Human

23 23.03 Actin-binding Rho activating protein Striated muscle activator | 12912
of Rho dependent signaling STARS Homo sapiens Human

24 22.71 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 13057

25 22.61 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12911
153 kDa nucleoporin Homo sapiens Human

26 22.38 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 12814
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

27 2221 Actin-binding Rho activating protein Striated muscle activator | 13166
of Rho dependent signaling STARS Homo sapiens Human

28 21.73 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 12798
Homo sapiens Human

29 21.60 Actin-binding Rho activating protein Striated muscle activator | 13167
of Rho dependent signaling STARS Homo sapiens Human

30 2136  |Zinc finger BED domain containing protein 4 Homo sapiens | 12855
Human

31 20.81 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 13056
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

32 20.60 Actin-binding Rho activating protein Striated muscle activator | 12791
of Rho dependent signaling STARS Homo sapiens Human

33 20.56  [Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12870
153 kDa nucleoporin Homo sapiens Human

34 20.53 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12909
153 kDa nucleoporin Homo sapiens Human

35 20.31 Zinc finger BED domain containing protein 4 Homo sapiens | 12837
Human

36 20.16  [Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12858
153 kDa nucleoporin Homo sapiens Human

37 20.07 Actin-binding Rho activating protein Striated muscle activator | 13200
of Rho dependent signaling STARS Homo sapiens Human

38 19.55 Actin-binding Rho activating protein Striated muscle activator | 13078
of Rho dependent signaling STARS Homo sapiens Human

39 19.40  |Neuromedin-U receptor 1 NMU R1 G protein coupled recep- | 12884
tor 66 G protein coupled receptor FM 3 Homo sapiens Human

40 19.36 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12908
153 kDa nucleoporin Homo sapiens Human

41 18.21 Actin-binding Rho activating protein Striated muscle activator | 12929
of Rho dependent signaling STARS Homo sapiens Human

42 18.18 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12925
153 kDa nucleoporin Homo sapiens Human

43 18.00 Bcl-2-modifying factor Homo sapiens Human 12896
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44 16.83 Uncharacterized protein C18orf54 precursor Homo sapiens 13196
Human

45 16.29  |PH domain leucine rich repeat protein phosphatase like EC 3 1 | 12872
3 16 Homo sapiens Human

46 15.87 Keratin-associated protein 21 2 Homo sapiens Human 12957

47 15.81 Actin-binding Rho activating protein Striated muscle activator | 12907
of Rho dependent signaling STARS Homo sapiens Human

48 15.79  |Bcl-2-modifying factor Homo sapiens Human 13106

49 14.93 Keratin-associated protein 21 2 Homo sapiens Human 12978

50 14.83 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12838
153 kDa nucleoporin Homo sapiens Human

51 14.60 Myosin-la Brush border myosin I BBM I BBMI Myosin | 12894
heavy chain MIHC Homo sapiens Human

52 14.55 Keratin-associated protein 21 2 Homo sapiens Human 12988

53 14.17  |Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13117
153 kDa nucleoporin Homo sapiens Human

54 13.86 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12968
153 kDa nucleoporin Homo sapiens Human

55 13.72  |Actin-binding Rho activating protein Striated muscle activator | 12900
of Rho dependent signaling STARS Homo sapiens Human

56 13.65 Actin-binding Rho activating protein Striated muscle activator | 13173
of Rho dependent signaling STARS Homo sapiens Human

57 13.18 Nuclear pore complex protein Nup153 Nucleoporin Nup153 13054
153 kDa nucleoporin Homo sapiens Human

58 12.78  |Nuclear pore glycoprotein p62 62 kDa nucleoporin Homo 12921
sapiens Human

59 12.51 Inositol polyphosphate multikinase EC 27 1 151 Inositol 1 34 | 13131
6 tetrakisphosphate 5 kinase Homo sapiens Human

60 1241 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12890
153 kDa nucleoporin Homo sapiens Human

61 12.35 Actin-binding Rho activating protein Striated muscle activator | 13116
of Rho dependent signaling STARS Homo sapiens Human

62 12.21 Actin-binding Rho activating protein Striated muscle activator | 12932
of Rho dependent signaling STARS Homo sapiens Human

63 12.04  |Bcl-2-modifying factor Homo sapiens Human 13041

64 11.60 Actin-binding Rho activating protein Striated muscle activator | 13063
of Rho dependent signaling STARS Homo sapiens Human

65 11.19  |G-protein-signaling modulator 1 Activator of G protein signal- | 12879
ing 3 Homo sapiens Human

66 10.95  |Keratin-associated protein 21 2 Homo sapiens Human 12951

67 10.85 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 12934
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

68 10.59 Protein transport protein Sec24D SEC24 related protein D 13027
Homo sapiens Human

69 10.58 Bcl-2-modifying factor Homo sapiens Human 12945
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70 10.52 Nuclear pore complex protein Nup153 Nucleoporin Nup153 13065
153 kDa nucleoporin Homo sapiens Human

71 10.48 Keratin-associated protein 21 2 Homo sapiens Human 12998

72 10.39  |Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12835
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

73 10.38 Solute carrier family 2 facilitated glucose transporter member | 13127
10 Glucose transporter type 10 Homo sapiens Human

74 10.07  |Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 12972
sapiens Human

75 9.97 Uncharacterized protein C18orf54 precursor Homo sapiens 13030
Human

76 9.83 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12887
153 kDa nucleoporin Homo sapiens Human

77 9.55 Actin-binding Rho activating protein Striated muscle activator | 13204
of Rho dependent signaling STARS Homo sapiens Human

78 9.43 Bcl-2-modifying factor Homo sapiens Human 13073

79 9.38 Bcl-2-modifying factor Homo sapiens Human 13070

80 9.15 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12859
153 kDa nucleoporin Homo sapiens Human

81 9.07 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 13047
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

82 9.03 Regenerating islet derived protein 4 precursor Reg IV REG 13023
like protein Gastrointestinal secretory protein Homo sapiens
Human

83 8.69 Keratin-associated protein 21 2 Homo sapiens Human 12970

84 8.60 Zinc finger and BTB domain containing protein 41 Homo 12996
sapiens Human

85 8.46 Keratin-associated protein 21 2 Homo sapiens Human 12981

86 8.37 Anaphase-promoting complex subunit 4 APC4 Cyclosome 13034
subunit 4 Homo sapiens Human

87 8.34 Keratin-associated protein 21 2 Homo sapiens Human 12984

88 8.31 Probable phospholipid transporting ATPase IFEC3 63 1 13142
ATPase class I type 11B ATPase IR Homo sapiens Human

89 8.30 Regenerating islet derived protein 4 precursor Reg IV REG 12953
like protein Gastrointestinal secretory protein Homo sapiens
Human

90 8.15 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12874
153 kDa nucleoporin Homo sapiens Human

91 8.01 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 12808
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

92 8.01 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 12808

Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human
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93 7.92 Selenocysteine-specific elongation factor Elongation factor sec | 13141
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

94 7.87 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13090
153 kDa nucleoporin Homo sapiens Human

95 7.78 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 12862
like protein Atrophin 1 related protein Homo sapiens Human

96 7.58 Chondroitin sulfate glucuronyltransferase EC2 4 1226 N 13084
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase I CSGlcA T Homo
sapiens Human

97 7.53 Keratin-associated protein 21 2 Homo sapiens Human 12987

98 7.46 Protein BEX1 Brain expressed X linked protein 1 Homo sa- 13076
piens Human

99 7.31 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 13111
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

100 7.29 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13048
153 kDa nucleoporin Homo sapiens Human

101 7.27 Keratin-associated protein 21 2 Homo sapiens Human 12969

102 7.17 Actin-binding Rho activating protein Striated muscle activator | 13119
of Rho dependent signaling STARS Homo sapiens Human

103 7.02 G-protein-signaling modulator 1 Activator of G protein signal- | 12821
ing 3 Homo sapiens Human

104 7.00 Rho guanine nucleotide exchange factor 5 Guanine nucleotide | 13124
regulatory protein TIM Oncogene TIM p60 TIM Transforming
immortalized mammary oncogene Homo sapiens Human

105 6.95 Keratin-associated protein 21 2 Homo sapiens Human 12982

106 6.89 Keratin-associated protein 21 2 Homo sapiens Human 12960

107 6.88 HMG box containing protein 1 HMG box transcription factor | 13121
1 High mobility group box transcription factor 1 Homo sapiens
Human

108 6.86 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12904
153 kDa nucleoporin Homo sapiens Human

109 6.85 Actin-binding Rho activating protein Striated muscle activator | 13104
of Rho dependent signaling STARS Homo sapiens Human

110 6.67 Selenocysteine-specific elongation factor Elongation factor sec | 12916
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

111 6.67 Selenocysteine-specific elongation factor Elongation factor sec | 12916
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

112 6.66 Sterol regulatory element binding protein 1 SREBP 1 Sterol 13197

regulatory element binding transcription factor 1 Homo sa-
piens Human
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113 6.65 Nuclear pore complex protein Nup153 Nucleoporin Nup153 12952
153 kDa nucleoporin Homo sapiens Human

114 6.65 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12952
153 kDa nucleoporin Homo sapiens Human

115 6.54 Bcl-2-modifying factor Homo sapiens Human 13087

116 6.51 L-myc-1 proto oncogene protein Homo sapiens Human 13151

117 6.49 Uncharacterized protein C2orf21 Homo sapiens Human 12839

118 6.48 Keratin-associated protein 21 2 Homo sapiens Human 12989

119 6.48 Keratin-associated protein 21 2 Homo sapiens Human 12989

120 6.46 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 13039

121 6.37 Actin-binding Rho activating protein Striated muscle activator | 13082
of Rho dependent signaling STARS Homo sapiens Human

122 6.33 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 12883
Homo sapiens Human

123 6.32 Protein BEX1 Brain expressed X linked protein 1 Homo sa- 13162
piens Human

124 6.21 Pantothenate kinase 3 EC 2 7 1 33 Pantothenic acid kinase 3 | 12986
hPanK3 Homo sapiens Human

125 6.21 Pantothenate kinase 3 EC 2 7 1 33 Pantothenic acid kinase 3 12986
hPanK3 Homo sapiens Human

126 6.16 Actin-binding Rho activating protein Striated muscle activator | 13170
of Rho dependent signaling STARS Homo sapiens Human

127 6.13 Glial fibrillary acidic protein astrocyte GFAP Homo sapiens 12829
Human

128 6.11 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12863
Human

129 6.10 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12944
6 tetrakisphosphate 5 kinase Homo sapiens Human

130 6.05 G-protein-signaling modulator 1 Activator of G protein signal- | 12849
ing 3 Homo sapiens Human

131 6.04 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12828
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

132 6.01 Keratin-associated protein 21 2 Homo sapiens Human 12955

133 5.92 Transmembrane protein 106B Homo sapiens Human 12962

134 591 Immunoglobulin superfamily member 8 precursor CD81 part- | 13172
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human

135 5.84 Putative tyrosine protein phosphatase TPTE EC 3 1 3 48 13208
Transmembrane phosphatase with tensin homology Protein BJ
HCC 5 Homo sapiens Human

136 5.83 Prostaglandin D2 receptor Prostanoid DP receptor PGD recep- | 12977
tor Homo sapiens Human

137 5.76 Uncharacterized protein C2orf21 Homo sapiens Human 12927
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138 5.74 Nuclear pore complex protein Nup153 Nucleoporin Nup153 13126
153 kDa nucleoporin Homo sapiens Human

139 5.66 408 ribosomal protein S12 Homo sapiens Human 13175

140 5.58 Regenerating islet derived protein 4 precursor Reg IV REG 12958
like protein Gastrointestinal secretory protein Homo sapiens
Human

141 5.52 Keratin-associated protein 21 2 Homo sapiens Human 12975

142 5.46 Actin-binding Rho activating protein Striated muscle activator | 12868
of Rho dependent signaling STARS Homo sapiens Human

143 5.43 Uncharacterized protein C2orf21 Homo sapiens Human 12818

144 5.40 Band 4 1 like protein 4A Protein NBL4 Homo sapiens Human | 12880

145 5.38 Immunoglobulin superfamily member 8 precursor CD81 part- | 13046
ner 3 Glu Trp Ile EWI motif containing protein 2 EWI 2 Kera-
tinocytes associated transmembrane protein 4 KCT 4 LIR D1
CD316 antigen Homo sapiens Human

146 5.32 Arginine-glutamic acid dipeptide repeats protein Atrophin 1 13043
like protein Atrophin 1 related protein Homo sapiens Human

147 5.31 Keratin-associated protein 21 2 Homo sapiens Human 13013

148 5.31 Keratin-associated protein 21 2 Homo sapiens Human 13013

149 5.28 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13136
153 kDa nucleoporin Homo sapiens Human

150 5.26 Keratin-associated protein 21 2 Homo sapiens Human 12995

151 5.24 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 12922
153 kDa nucleoporin Homo sapiens Human

152 523 Transcription factor AP 2 alpha AP2 alpha Activating enhanc- | 13209
er binding protein 2 alpha AP 2 transcription factor Activator
protein 2 AP 2 Homo sapiens Human

153 493 Collagen alpha 1 XVI chain precursor Homo sapiens Human | 13025

154 493 Collagen alpha 1 XVI chain precursor Homo sapiens Human | 13025

155 4.89 Phosphofurin acidic cluster sorting protein 2 PACS 2 PACS1 |12920
like protein Homo sapiens Human

156 4.88 Transmembrane protein 106BHomo sapiens Human 12959

157 4.83 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12938
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

158 4.81 Methionyl-tRNA synthetase cytoplasmic EC 6 1 1 10 Methio- | 13091
nine tRNA ligase MetRS Homo sapiens Human

159 4.70 Gamma crystallin C Gamma crystallin 2 1 Gamma crystallin 3 | 12878
Homo sapiens Human

160 4.65 Frizzled-7 precursor Fz 7 hFz7 FzE3 Homo sapiens Human 12948

161 4.59 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 12903
6 tetrakisphosphate 5 kinase Homo sapiens Human

162 4.58 Low-density lipoprotein receptor related protein 8 precursor | 13105
Apolipoprotein E receptor 2 Homo sapiens Human

163 4.46 Bcl-2-modifying factor Homo sapiens Human 13040
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164 4.44 PCI domain containing protein 2 CSN12 like protein Homo 13138
sapiens Human

165 441 Transcription factor AP 2 alpha AP2 alpha Activating enhanc- | 12926
er binding protein 2 alpha AP 2 transcription factor Activator
protein 2 AP 2 Homo sapiens Human

166 441 Transcription factor AP 2 alpha AP2 alpha Activating enhanc- | 12926
er binding protein 2 alpha AP 2 transcription factor Activator
protein 2 AP 2 Homo sapiens Human

167 4.40 Complex I intermediate associated protein 30 mitochondrial 13067
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

168 433 Retinol dehydrogenase 12 EC 1 1 1 All trans and 9 cis retinol | 13109
dehydrogenase Homo sapiens Human

169 4.30 Keratin-associated protein 21 2 Homo sapiens Human 13004

170 422 Uncharacterized protein C2o0rf14 Homo sapiens Human 13154

171 420 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 13016
sapiens Human

172 4.18 Probable G protein coupled receptor 61 Biogenic amine recep- | 13168
tor like G protein coupled receptor Homo sapiens Human

173 4.17 Putative ATP dependent RNA helicase DHX33 EC 36 1 12891
DEAH box protein 33 Homo sapiens Human

174 4.16 Complex I intermediate associated protein 30 mitochondrial 12832
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

175 4.16 Complex I intermediate associated protein 30 mitochondrial 12832
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

176 4.11 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 12939
sapiens Human

177 4.07 Thromboxane A2 receptor TXA2 R Prostanoid TP receptor 13201
Homo sapiens Human

178 4.04 Uncharacterized protein C2orf21 Homo sapiens Human 13031

179 4.04 Uncharacterized protein C2orf21 Homo sapiens Human 13031

180 4.02 Keratin-associated protein 21 2 Homo sapiens Human 12999

181 3.98 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12966
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

182 3.98 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12966
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

183 3.92 Transmembrane protein 106B Homo sapiens Human 13026

184 3.88 Keratin-associated protein 21 2 Homo sapiens Human 13005

185 3.78 Uncharacterized protein C18orf54 precursor Homo sapiens 12803
Human

186 3.78 Uncharacterized protein C18orf54 precursor Homo sapiens 12803

Human
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187 3.76 Regenerating islet derived protein 4 precursor Reg IV REG 12840
like protein Gastrointestinal secretory protein Homo sapiens
Human

188 3.71 B lymphocyte activation related protein BC 1514 Homo sa- 13129
piens Human

189 3.65 Cytochrome P450 4F8 EC 1 14 14 1 CYPIVFS Homo sapiens | 13149
Human

190 3.63 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 12871
protein 1 NSPLI Homo sapiens Human

191 3.56 Chondroitin sulfate glucuronyltransferase EC2 4 1226 N 12898
acetylgalactosaminyl proteoglycan 3 beta glucuronosyltransfe-
rase Chondroitin glucuronyltransferase II CSGlcA T Homo
sapiens Human

192 3.53 Regenerating islet derived protein 4 precursor Reg IV REG 12842
like protein Gastrointestinal secretory protein Homo sapiens
Human

193 3.51 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13038
153 kDa nucleoporin Homo sapiens Human

194 3.47 408 ribosomal protein S12 Homo sapiens Human 12906

195 3.42 Keratin-associated protein 21 2 Homo sapiens Human 12983

196 333 Keratin-associated protein 21 2 Homo sapiens Human 12976

197 3.31 Protein yippee like 4 Homo sapiens Human 13033

198 3.28 ER degradation enhancing alpha mannosidase like 1 Homo 13050
sapiens Human

199 3.28 ER degradation enhancing alpha mannosidase like 1 Homo 13050
sapiens Human

200 325 Zinc finger BED domain containing protein 4 Homo sapiens | 12848
Human

201 3.23 Killer cell immunoglobulin like receptor 2DL2 precursor 13088
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human

202 3.22 Regenerating islet derived protein 4 precursor Reg IV REG 12865
like protein Gastrointestinal secretory protein Homo sapiens
Human

203 3.18 Prolactin regulatory element binding protein Mammalian gua- | 13140
nine nucleotide exchange factor mSec12 Homo sapiens Hu-
man

204 3.17 Reticulon-2 Neuroendocrine specific protein like 1 NSP like | 13095
protein 1 NSPLI Homo sapiens Human

205 3.16 Ras-related protein Ral B Homo sapiens Human 13152

206 3.15 Putative ATP dependent RNA helicase DHX33 EC 3 6 1 12905
DEAH box protein 33 Homo sapiens Human

207 3.12 Frizzled-2 precursor Fz 2 hFz2 FzE2 Homo sapiens Human 13035

208 3.08 L-myc-1 proto oncogene protein Homo sapiens Human 13122
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209 3.07 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 13032
sapiens Human

210 3.07 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 13032
sapiens Human

211 3.06 Vacuolar protein sorting associated protein 25 hVps25 ELL 12943
associated protein of 20 kDa Dermal papilla derived protein 9
Homo sapiens Human

212 3.06 Vacuolar protein sorting associated protein 25 hVps25 ELL 12943
associated protein of 20 kDa Dermal papilla derived protein 9
Homo sapiens Human

213 3.05 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 13069
Human

214 292 Actin-binding Rho activating protein Striated muscle activator | 13055
of Rho dependent signaling STARS Homo sapiens Human

215 291 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 13044
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

216 2.85 Keratin-associated protein 21 2 Homo sapiens Human 12973

217 2.83 Cystatin-S precursor Cystatin 4 Salivary acidic protein 1 Cys- | 12899
tatin SA 11l Homo sapiens Human

218 2.81 Nuclear pore complex protein Nup153 Nucleoporin Nup153 13206
153 kDa nucleoporin Homo sapiens Human

219 2.79 Complex I intermediate associated protein 30 mitochondrial 12866
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

220 2.79 Complex I intermediate associated protein 30 mitochondrial 12866
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor | Homo sapiens Human

221 2.76 Protein mago nashi homolog Homo sapiens Human 13042

222 2.72 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12893
Human

223 2.71 Regenerating islet derived protein 4 precursor Reg IV REG 13098
like protein Gastrointestinal secretory protein Homo sapiens
Human

224 2.59 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo | 12974
sapiens Human

225 2.58 Arachidonate 15 lipoxygenase type IEC 1 13 11 33 15 LOX |13156
2 15 lipoxygenase 2 Homo sapiens Human

226 2.57 Testis-expressed sequence 10 protein Homo sapiens Human 13159

227 2.56 Nuclear pore complex protein Nup153 Nucleoporin Nup153 | 13058
153 kDa nucleoporin Homo sapiens Human

228 2.50 Keratin-associated protein 21 2 Homo sapiens Human 12965

229 2.49 Presequence protease mitochondrial precursor EC 3 4 24 12875
hPreP Pitrilysin metalloproteinase 1 Metalloprotease 1 hMP1
Homo sapiens Human

230 2.44 Keratin-associated protein 21 2 Homo sapiens Human 12950
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231 241 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 13022
sapiens Human
232 241 Olfactory receptor 10A7 Olfactory receptor OR12 6 Homo 13022
sapiens Human
233 2.40 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 12850
234 2.40 Angiopoietin-1 precursor ANG 1 Homo sapiens Human 12850
235 2.38 Olfactory receptor 52E2 Homo sapiens Human 12994
236 2.37 Transcription factor AP 2 alpha AP2 alpha Activating enhanc- | 13207
er binding protein 2 alpha AP 2 transcription factor Activator
protein 2 AP 2 Homo sapiens Human
237 2.35 Killer cell immunoglobulin like receptor 2DL2 precursor 13161
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human
238 233 Nucleolar protein 66 hsNO66 Homo sapiens Human 13045
239 2.33 Nucleolar protein 66 hsNO66 Homo sapiens Human 13045
240 226 Nucleolar protein NOP5 Nucleolar protein 5 NOP58 Homo 13144
sapiens Human
241 222 Regenerating islet derived protein 4 precursor Reg IV REG 13021
like protein Gastrointestinal secretory protein Homo sapiens
Human
242 222 Regenerating islet derived protein 4 precursor Reg IV REG 13021
like protein Gastrointestinal secretory protein Homo sapiens
Human
243 221 Regenerating islet derived protein 4 precursor Reg IV REG 13075
like protein Gastrointestinal secretory protein Homo sapiens
Human
244 2.18 Protein yippee like 4 Homo sapiens Human 12806
245 2.18 Protein yippee like 4 Homo sapiens Human 12806
246 2.14 Trefoil factor 3 precursor Intestinal trefoil factor hP1 B Homo | 13008
sapiens Human
247 2.08 Germinal center B cell expressed transcript 2 protein Germinal | 13143
center associated lymphoma protein hGAL Homo sapiens
Human
248 2.05 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 12886
Homo sapiens Human
249 2.03 Zinc finger BED domain containing protein 4 Homo sapiens | 12882
Human
250 2.03 Zinc finger BED domain containing protein 4 Homo sapiens | 12882
Human
251 2.01 Secretagogin Homo sapiens Human 12873
252 1.90 Killer cell immunoglobulin like receptor 2DL2 precursor 13139
MHC class I NK cell receptor Natural killer associated tran-
script 6 NKAT 6 p58 natural killer cell receptor clone CL 43
p58 NK receptor Homo sapiens Human
253 1.87 Uncharacterized protein Clorf50 Homo sapiens Human 13062
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254 1.86 YTH domain containing protein 1 Putative splicing factor 12843
YT521 Homo sapiens Human

255 1.83 HLA class II histocompatibility antigen DM beta chain precur- | 13163
sor MHC class II antigen DMB Homo sapiens Human

256 1.79 Selenocysteine-specific elongation factor Elongation factor sec | 12861
Eukaryotic elongation factor selenocysteine tRNA specific
Homo sapiens Human

257 1.76 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 13097
6 tetrakisphosphate 5 kinase Homo sapiens Human

258 1.76 Inositol polyphosphate multikinase EC 2 7 1 151 Inositol 1 3 4 | 13097
6 tetrakisphosphate 5 kinase Homo sapiens Human

259 1.74 Complex I intermediate associated protein 30 mitochondrial 13012
precursor NADH dehydrogenase ubiquinone 1 alpha subcomp-
lex assembly factor 1 Homo sapiens Human

260 1.73 Oligodendrocyte transcription factor 1 Oligol Homo sapiens | 12841
Human

261 1.65 Arachidonate 15 lipoxygenase type [l EC 1 13 11 33 15 LOX | 12928
2 15 lipoxygenase 2 Homo sapiens Human

262 1.63 Methionyl-tRNA synthetase cytoplasmic EC 6 1 1 10 Methio- | 13079
nine tRNA ligase MetRS Homo sapiens Human

263 1.62 Cadherin-like protein 26 precursor Cadherin like protein VR20 | 13009
Homo sapiens Human

264 1.58 HLA class II histocompatibility antigen DM beta chain precur- | 13089
sor MHC class II antigen DMB Homo sapiens Human

265 1.52 Ladinin 1 Lad 1 120 kDa linear IgA bullous dermatosis anti- | 12854
gen 97 kDa linear IgA bullous dermatosis antigen Linear IgA
disease antigen homolog LadA Homo sapiens Human

266 1.51 Serine/threonine-protein kinase Pim 3 EC2 7 11 1 Homo sa- | 13100
piens Human

267 1.50 Keratin-associated protein 21 2 Homo sapiens Human 12992

268 1.50 Keratin-associated protein 21 2 Homo sapiens Human 12992

269 1.48 E3 ubiquitin protein ligase RNF19 EC 6 3 2 RING finger pro- | 12851
tein 19 Dorfin Double ring finger protein p38 protein Homo
sapiens Human

270 1.47 Transmembrane gamma carboxyglutamic acid protein 1 pre- | 13052
cursor Proline rich Gla protein 1 Proline rich gamma carbox-
yglutamic acid protein 1 Homo sapiens Human

271 1.44 Arachidonate 15 lipoxygenase type I EC 1 13 11 33 15 LOX |12917
2 15 lipoxygenase 2 Homo sapiens Human

272 1.41 Acyl-CoA-binding domain containing protein 7 Homo sapiens | 13001
Human

273 1.38 Elongation factor Tu mitochondrial precursor EF Tu P43 Ho- | 13133
mo sapiens Human

274 1.32 Oncostatin-M precursor OSM Homo sapiens Human 13171

275 1.27 Protein yippee like 4 Homo sapiens Human 13006

276 1.26 UPF0318 protein FAM120A Homo sapiens Human 12919

241




1 2 3 4

277 1.23 Steroidogenic acute regulatory protein mitochondrial precursor | 12856
StAR StARD1 Homo sapiens Human

278 1.18 Breast carcinoma amplified sequence 1 Novel amplified in 13199
breast cancer 1 Amplified and overexpressed in breast cancer
Homo sapiens Human

279 1.07 Syntaxin-binding protein 1 Unc 18 homolog Unc 18A Unc 18 |13099
1 N Secl p67 Homo sapiens Human

280 1.05 Guanylyl cyclase activating protein 3 GCAP 3 Guanylate cyc- | 12985
lase activator 1C Homo sapiens Human

281 0.99 Glypican-3 precursor Intestinal protein OCI 5 GTR2 2 MXR7 | 13150
Homo sapiens Human

282 0.94 Zinc finger protein 148 Zinc finger DNA binding protein 89 13072
Transcription factor ZBP 89 Homo sapiens Human

283 0.86 Protein Dom3Z Dom 3 homolog Z Homo sapiens Human 12915

284 0.84 Desmoglein-3 precursor 130 kDa pemphigus vulgaris antigen | 12930
PVA Homo sapiens Human

285 0.63 Protein transport protein Sec24D SEC24 related protein D 13103
Homo sapiens Human

286 0.62 Aldehyde dehydrogenase dimeric NADP preferring EC 121 5| 13068
ALDH class 3 ALDHIII Homo sapiens Human

287 0.62 Aldehyde dehydrogenase dimeric NADP preferring EC 12 1 5| 13068
ALDH class 3 ALDHIII Homo sapiens Human

288 0.59 Protein arginine N methyltransferase 6 EC 2 1 1 Heterogene- | 12980
ous nuclear ribonucleoprotein methyltransferase like protein 6
Homo sapiens Human

289 0.54 Cyclin-dependent kinases regulatory subunit 1 CKS 1 Homo | 13157
sapiens Human

290 0.48 Dickkopf-like protein 1 precursor Soggy 1 protein SGY 1 12993

Homo sapiens Human
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