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EuxapioTieg

Apxikd Ba BeAa va euxaploTHOW TO TTAVETTIOTAMIO KPATNG KAl CUYKEKPIPEVA TO
TUAMA XNUEIag yia TNV UAIKOTEXVIKA UTTOOTHPIEN TTOU POU TTaPEiXE KaBwg kal atmd 10
TAVETIOTAMIO Twv lwavvivwy Tov Kadnynt) KwvoTtavrivo ZKouTrpidn yia Tn
ouvepyaoia. Tov kaBnyntr Kris Gevaert amd 10 TTaAveTTIOTAMIO TNG 'AvdNng TTou pE
OEXTNKE OTO EPYACTHPIO TOU OTA TTAQicIa Tou TTpoypdpuarog Erasmus. H trapouoca
olaTpIfry dev Ba PTTOPOUCE va €KTTOVNOEI XWPIC TNV ETMIOTAPOVIKA ETTIUEAEIQ TOU
emPBAéTTOVTO KABNYNTA Mou, Kupiou [lewpyiou Towwtn TTOU PE OEXTNKE OTO
EPYAOTHPIO TOU OTA TTAQICIO TOU PETATITUXIOKOU YOU, TV KaBodriynon Kai T oTipngn
TTOU Jou TTapeixe OA0 autd 10 didoTnPa. Oa RBeAa akoun va euxapiIoTACW Ta ATOUA
TOU €pydaoTnpiou OTO OTIoi0 €pyaoTnka, Avaotacia [lammadiwTtn kal AvTiyovn
NIKOAGKN KaBWGS Kal Ta ATOPO TOU £pyacTnpiou Tou Kupiou AnuATtpen MavwTtdakn yia
TNV TTOAU KaAr} ouvepyaoia Toug Kai Tn BonBecia Toug. ETiong, Toug Pieter-Jan de

Bock kal Bart Ghesquiere yia Tnv TTOAUTIMN Bori@gia TOUG OTNV TTPWTEOMIKI avAAuorn.

Kai TéAog, €va TTOAU PeEYAAO EUXaPIOTW OTOUG YOVEIG HOU YIOTI XWpPig auTtoug dgv Ba

gixa karagépel TiToTa atro 6Aa auTtd.
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ABSTRACT
Chronic myelogenous leukemia (CML) is a malignancy of a pluripotent hematopoietic

stem cell. This disorder arises from a reciprocal translocation between the long arms
of chromosomes 9 and 22 known as the Philadelphia (Ph) chromosome. The
molecular consequence of this translocation is the generation of a fusion protein
BCR-ABL, a constitutively activated tyrosine kinase. Since tyrosine kinase activity is
essential to the transforming function of BCR-ABL, an inhibitor of the kinase could be

an effective treatment for CML.

Imatinib (Gleevec, Glivec, STI571 or CGP 57148) targets the tyrosine kinase
domain of the oncogenic fusion gene BCR-ABL that causes CML and has
revolutionized the treatment of the disease. However, a significant number of
patients eventually develop resistance to it because their cancer cells are able to
mutate and adapt. To overcome this resistance, new substances have been

synthesized which are based on the structure of Gleevec.

In order to study the effect of the newly synthesized compounds we tested them in
K-562 suspension cell line. We applied mass spectrometry together with stable
isotope labelling by amino acids in cell culture (SILAC) for the comparative study of
protein expression in these cells that were treated with a different derivative of
gleevec every time. Heavy and light lysine and arginine were used for the SILAC
labelling. Another approach was the use of an anti-phoshotyrosine antibody in order
to check if it could bind phosphorylated proteins.



MEPIAHWH
H xpoévia pueloyevig Aeuxaipia (CML) gival pia Kakonela Twv TToAudUVauwWY

algoTToINTIKWY BAACTOKUTTAPWY. H aoBéveia auTrh dnuioupyeital atro Tnv apoiaia
METAPOPA AVAUECT OTA XPWHOCWHATA 9 Kal 22, yVWOTH WG XPWHOCWHA
Philadelphia . Auto £xel oav atroTéEAeoua TNV PeTa@pacn piag BCR-ABL tTpwreivng
TTOU €ival OUVEXEIQ EVEPYOTTOINKEVN WG KIVAoN TNG Tupoaoivng. H dpaoTtnpidtnta TNG
WG KIvaon, gival amrapaitntn yia tnv Asiroupyia tnG. Me atroTéAeoua va TTpETTEl va

BpeBouv avaoToAgic KIvaowv wg Bepartreia TnNG acBEvelag.

To @dappako Imatinib otoxelel oToV TOPEQ TNG TUPOCOKIVAONG TNG TTPpwTEivNG BCR-
ABL 110U TTpOKQOAEi TN Xpovia pueloyevr Asuxaipia. MNap’oAa autd pepikoi aobeveig
aveéTTTnéav avtioTaon oTo GAPUOKO GioTI Ta KAPKIVIKA KUTTapA £€XOUV Tn duvatoTnta
va TTpocappodovTal dnuIoupywvTag METAANGEEIC. Tia va TTpooTTEPAOTEI N SUCKOAIQ

auTh, cuvBEéBnkav Kaivoupleg ouaieg Baociopéveg otn dour Tou Gleevec.

MNa va PeAETNOEI TO ATTOTEAEOUO TWV VEWV OUCIWV EAEYXBNKAV OTN KUTTAPIKN OEIpd
K-562. Me 1n xpAion QAaouaTOUETPIAG PACAg Kal 100TOTTIKAG €Tmoupavong (SILAC
labelling) €yive n CUYKPITIKY JEAETN TWV TTPWTEOUATWY TTOU TOUG €iXE TTAPOCXEDEI Eva
O1a@opPeTIKO avaloyo Tou gleevec KGBe @opd. Mia GAAN TTPoCEyyion yia Tn MEAETN
TOU TIPWTEOUATOG EYIVE ME T XPNON MOVOKAWVIKOU  QVTIOWPATOG  AVvTI-
PWOPOTUPOCIVNG TTPOKEIJEVOU va eAeyXOei av TO avTiowpa €xel TNV IKAVOTATA VA

TTPOOOETEI PLOPOTUNWHEVEG TUPOTIVEG.



2. UVTOUOYPAYIES

CML: xpovia pueAoyevAg Asuxalpia

PBS: puBuIoTIKO QO@QOPIKOU AAATOG

HBSS: puBuioTikd didAupa Hanks

SILAC: stable isotopic labeling with amino acids in cell culture
TCEP: Tris (2-carboxymethyl) phosphine

FBS: opdg amo £uBpuo Bodiou

APS: utrepBellkd apuwvio

TEMED: N,N,N’,N’-teTpapebuAevodiapivn

Tris: Tp1G- UBPOEUEPEBUA- apivopeBavio

Tricine: N- 1pig (Udpo&uueBUAO-) peBUAO-YAUKiIvVN

SDS: dwdekuA-Becikd vaTpio

TCA: TpIXAwpo&IKO 0&U

SH2, SH3: Src homology 2, 3

Src: ouvtopoypa@ia TnG Aé¢ng sarcoma

TK: KIvAoeg TG TUPOOivVNG

Bcr: breakpoint cluster region

Abl: Abelson tyrosine kinase

AEBSF: 4-(2-Aminoethyl) benzenesulfonyl fluoride

EDTA: ethylenediaminotetraacetic acid

Bestatin: N-(2S,3R)-3-Amino -2-hydroxyl-4-phenylbutyryl]-L-leucine
Leupeptin: N-acetyl-L-leucyl-L-leucyl- L-argininal

E-64: N-[N-(L-3-trans-carboxyirane-2-carbonyl)-L-leucyl]-agmatine

NHS: N-Hydrosuccinimide



1.Elcaywyn

1.1 Kapkivoc

O Kapkivog €ival pia opada acBevelwv TTOU  XAPOKTNEICETAI ATTO AVECEAEYKTO
TTOAMOTTAQCIQOPO KAl €CATTAWGCN HN QUOIOAOYIKWY KUTTAPWY OTOV OPYQVIOPO. Av
auth n e€aTTAwon dev eAeyxOei, utropei va odnynoel o Bavaro. O Kapkivog UTTOPEI
va TTPOKANBei  atrd eEwTEPIKOUG TTAPAYOVTEG OTTWG KATTVIOUA, XNMIKA, OKTIVOBOAIa
Kal poAUvoelg. Tautdxpova TTapAYovTeEG OTTWG N KANPOVOMIKOTNTA, OPHOVEG, TO
QVOOOTIOINTIKO OUCTNUA Kal JETAAAGEEIG TOU avBpwTTIVOU YoVISIWPATOG Bonbouv 0Tn
onuioupyia TG acBéveiag. Autoi ol TTapdayovteg utropei va dpdoouv pali f o€
aAAnAouxia Kal va eKIVAOOUV 1) va TTpowBrRoouv Kapkivoyévveon. H avarmtuén twv
TTEPICCOTEPWV HOPPWV KAPKIVOU aTTaITEl TTOAAG OTAdIA TA OTTOIa EUPaviCovTal PE TA
xpovia. Aidgopol TUTTOI KAPKiVWV PTTOPOUV va TTPOAN®BoUV PE TO va HEIWBEN n
€KBeon oTouG €EWTEPIKOUG TTapAyovTeG. "AANAEC TTIOAVEG KaKONBEIEG PTTOPOUV Vva
aviXveuBouv TTpIv Ta KUTTAPAO KAPKIVOTTOINBOoUV 1) o€ TTpwnUOo oTAdIo éTav n acBéveia
gival Bepatreloiun. ZAPEPO €VOG OTOUG OKTW BAVATOUG TTAYKOOMIWG OPEIAETAI OTOV
Kapkivo. H vooog auTh TTpoKaAei TTepIocodTEPOUG BavaToug o€ oxéon Pe 1o AIDS, Tn
Quuatiwon A TNV eAwvoaoia. AuTO €xel WG ATTOTEAECPO TNV AvAykn yia dIAQOPES

BEPATTEUTIKEG AYWYEG WWOTE VA KATATTOAEUNOEI [1].

1.2 Xpovia puegAoyevil Asuyaigia

ZUuewva Pe 1O American cancer society [1] 1o 2008, 195.900 a0Begveig
TTPOOBAABNKAV TTayKOOMiwg atmmd Asuxaipia. AtTd auToug Toug aocBeveic o1 48.600
BdvaTtol agopouv Toug avdpes Kai o1 38.700 TIC yUVAIKES TWV AVETTTUYMEVWV XWPWV
EVW YIA TIG AVATITUOOOUEVEG XWPES O aPIOPOG auTdg augdaveTal kal ayyicel TIg 95.100

ka1 Tig 75.100 avTioToIxa.

H xpévia puehoyeviig Acuxaipia (CML) eival pia yop@r) Kapkivou Katé Tnv oTroia Ta
KUTTAPO TOU PUEAOU TWV OOTWV TTAPAYOUV AEUKA QIJOO@aipIa T OTToia dIaIpOUVTAal
Kal TToANatTAacidlovtal TTOAU ypnyopodTtepa ammd Ta kavovikd. H aoBéveia TTpooBdAcl
1 o1oug 50.000 evAAikeg o€ nAIKieg 40 €wg 60 xpdvwv aAAd Kal veapdTepPeS NAIKieg. H

aoBEvela TTPOXWPA PE TPEIG DIAPOPETIKES KAIVIKEG PAOEIG:



- Tpwiun _¥Xpovia KOTAoTaon, N OToia  XapakTnpietal amoé Tnv  €KQpaon

oUBETEPOPIAWY Ta oTToia Ogv UTTOPOUV va dlagopoTroinBolv TrepeTaipw. ETTiong
XOPAKTNPIZETAI ATTO TNV TTAPOUCia HEYAAOU apIBUOU QUOIOAOYIKWY, WPINWY AEUKWV

AIJOCPAIPIWV.

-ETMTAXUVOUEVN KATAOTOON OTNV OTTOiA TA KUTTOPA QVATITUOOUV YEVETIKEG AVWHOAIEG

0dNYywWVTaG 0€ auénPéVo apIBPo KUTTAPWY OTNV KUKAOQOPIQ TOU QiaTOG 1] OTO JUEAS
TWV OCTWV TTOU OEV PTTOPOUV va dlapopoTroinBouv. AuTd £XEl 0avV QTTOTEAECUA TNV
EMOAVION AEUKOKUTTWONG, avaipiag, BpoupoTreviag, TTPOXWPNMEVNG
OTTANVOuEYOAIag, TTUPETOU 1] TTOVOU OTA KOKOAQ. 2TIG TTEPICTOTEPESG TTEPITITWOEIG N
ETTITAXUVONEVN KATAOTAON 0dnyei TTOAU ypriyopa oTtn Bavdoiuyn BAACTIKA Kpion Tov

aoBevn.

-BAACTIK KATAOTAON, N OTToia XapaKTNPIiZeTal atrd avaoToAR TNG wpipavong Pe Tov

UTTEPPOAIKA pEYAAO apIBUd TTPOYOVIKWY MUEAOEIdWY 1 AUMQOEIdWY KUTTAPWV.
Augavopevol apiBuoi atro  avwpiya  AEUKA  AIJOOQAipIo  CUYKEVTPWVOVTAl  Kal
TTapdyovtal Aiyotepa €pubpd  aioo@aipia Kal QIOTTETAAID [2]. ZTnv eIkOva 1

@aivovTal N d1aPOoPOTToiNON TWV AIMOTTOINTIKWY KUTTAPWV.

// Hemcwblask‘\‘

Megakaryoblast

Proerythroblast Myeloblast Lymphloblast Monoblast

e &
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_

1 - \
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Eosinophil MNeutropnil -
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“9e e ¢
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Eikéva 1. AlagopoTtroinan aIuoTroINTIKWY KUTTAPWV.



Ta PBacikd oupmTwuata TG aoBéveiag eivar TTpoxwpnuévn  oTTAnvoueyaia,
BpoupoaoiTotrevia, ypnyopoTepo XPOvo OdITTAACIAoPOU TwV KUTTApwy, au&nuévo
ap1Bud BAAOTIKWY KUTTAPWY, 10CIVOQIAWY Kal Baced@IAwy Kal GAAa [3]. ZuviBwg o€
MEPIKOUG MNAVEG N aoBéveia TTPOXWPA atTd TNV ETMITAXUVOMEVN KATAOTAON OTn

BAaoTikn Kpion.

1.3 To xpwuoéowua Philadelphia

H XOpakTnpEIoTIK YEVETIKI] avwpaAdia Twv aoBevwv pe CML  utrékeitar OTO
xpwpoowua TnG Philadelphia. To xpwudowpa Philadelphia, Tou mipe 10 dvoua Tou
ammo TNV TTOAN OTNV OTIoid AvOKOAU®ONKE, PPiOKETAl OTO PUEAO TWV OOTWV OE€
000076 95% TWwV atouwyv TToU TTdoXouv amd CML.YTdpxel o€ pueAoyev KUTTapQ
(KOKKIOKUTTapQ), EpUBPA aiyoo@aipida, JOVOKUTTAPA, HEYOKAPUOKUTTAPA (TTPOdPOOI
TWV AIJOTTETAAIWY) Kal AlydTeEpo ouxva oTa B-Agp@okuTttapa, omavioTepa ota T-

Aep@OKUTTOPA aAAG OXI O0TOUG IVOBAGOTEG TOU PUEAOU TWV OOTWV [4].

To Xpwudowpa autd dnuIoupyEiTal Ao TV auolfaia YETaPopPd TUAUATOS ATTO TO
MOKpU Bpaxiova Tou XPWHOOWHATOG 22 OTO JAKPEU Bpaxiwva Tou Xpwuoowuatog 9
[5] (eik6va 2).

Chromosome 22 Chromosome 9
A 'mm 1b
el \ /
=
el mm
e?' HE
m-ber e . 1a
— -
M-ber p l - - 32
- -
b5 mm -

/ ~ T
- B y
el9 mm | \
p-ber - gy \ L ' L

l I Bl | c'22—> p190ECR-ALL
i nm m, oo
\‘ ]L) p2108CR-ABL
I I s
[ W] in i Bl 1922 = p230BCR-ABL

Eikéva 2.H petardmon Twv xpwuoowudtwy 9 and 22 otn CML.
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To atrotéAeopa auTthG TNG auoIBaiag HETAPOPAC €ival N AVTIKATAOTAON £VOG £¢wviou
TNG Kivaong Tou AptreAoov (ABL) amo pia akoAouBia Tou yovidiou BCR. ETol
onuioupyeital To ouvteTnypévo yovidio BCR-ABL. AvdAoya pe 1o onueio mmou Ba
aT1TOKOTTEI TO yovidlo BCR tTrapdyovtal Tpia SIAQOPETIKA XEIMEPIKA yovidla Ta OTToid

EKQPACOUV DIOQPOPETIKES TTPWTEIVEG.

P2108 AP n190B AP ko p2308S AP Autd Ta yovidia TTEPIEXOUV TO D10 THAHG TNS
ABL Kkd&Be @opd aAAG SIa@opeTIKd TUAKA TS BCR. To P210% Y kwdikotrolei pia
KUTTapOTTAQoMOTIK TTpwTeivn 210kDa (uia Kivaon Tng Tupoaivng), ME ONPAVTIKO
pOAO OTn puUBUIoN TNG AVATITUENG TWV KUTTAPWYV. AUTO TO €VCUMO EVEPYOTIOIEI
ONUATOOOTIKA HOVOTTATIA PECA OTO KUTTOPO ME ATTOTEAEOUA TNV UTTEPTTOPAYWYN
AEUKWV alpooaipiwy. H P210%° givar utreUBuvn yia TNV EHQAVION TNC XPOVIOC
HUEAOYEVOUC Aguxalpioc evwy ol p190% AP ko p230BAP oyetiCovral pe GAAa €idn
Aeuxaiyiog OTTwG JOVOKUTTWOT Kal XPOVIa OUdETEPOPIAN Asuxaipia 1 BpouBokUTTWON

avrioToixa [6, 7].

NNNNNNN1B o
Myristate . .
Abl family SH3ISH2 | Kinase domain D Abl, Arg
a
E Last exon region

w Ber srsalieeaenen | [T - Ber-Ab

B PXXP motif B DNA-binding domain Bl SH3-SH2 connector
B F-actin-binding domain O Nuclear localization signal [ SH2-kinase linker
O Nuclear export signal O Autoinhibitory Cap B Coiled-coil domain

Eikéva 3.01 Topegig Tng oikoyévelag Abl (non-receptor tyrosine kinase).

O1 Abl Trpwreiveg gival Kivaoeg Tng Tupoaoivng (TKG) ol otroieg Aaupdavouv Pépog oTn
METAYWYN OAMOTOC Kal OTn PUBpIon Tou TTOAAQTTAGCIaouOU Twv KUTTapwyv. Eivai
€vCUha TTOU KOTOAUOUV TN METAQOPA TNG QWOQPWPIKAG ouddag atmro 10 ATP o¢
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KATAAoITTa  Tupooivng o€ OIOQOPETIKA TTpwTEIVIKA uttooTpwuata [8]. O TKg

Xwpilovtal O€:

utrodoxeic TKs T1Tou gival SlapeuBpaviké TTPWTEIVES PE Eva CWKUTTAPIO TOUEQ
yld TOV UTTOKOTOOTATN KAl £va €VOOKUTTAPIO TOUEA TIOU €XElI EVEPYOTNTA
Kivdong. ATToudia UTTOKOTAOTAOoN, Ol UTTOO0XEIG TKS gival JOVOUEPEIS Kal un
PWOPWPUANIWPEVOI KAl N TIEPIOXN TNG KIvAONG TOUG E€ival avevepyog.
EvepyoTtrolouvral étav TTpoodéveTal £vag UTToKaTaoTATNG. O UTTOKATAOTATNG
UTTOPEl va gival pia GAAN TTPWTEiVN, opuévn, avtiowpa A 16v 6Twg 1o Ca** O
UTTOKOTAOTATNG TTPOCOEVETAI OTNV  €EWKUTTAPIA  TTEPIOXH TOU UTTOBOXEQ
TIPOKAAWVTAG TO OIPJEPIOPO TOU KAl OTn OUVEXEID AUTOPOC@WPUAIwWON TNG

TUPOGIiVNG OTOV BPOYXO EVEPYOTTOINONG TNG KIVAONG.

Mn uttodoxeic TKs €ival KUTTOPOTTAAOMOTIKEG TTPWTEIVEG TTOU [piokovTal
OYKUPOPBOAIJEVEG  OTN KUTTOPOTTAAOUATIKY)  MEUPPAvVN MEOw  NITTISIWV.
XapaktnpioTikO TTapadeiypa non-receptor TKs gival n c-Abl. Or yn utrodoxeic
TKs Tapapévouv  avevepyeég MPEOW  NITIOIWV  TNG  KUTTAPOTTAQCUATIKAG
MepBpPavng. Evepyotrolouvral pe d1AQOPA EVOOKUTTAPIKA ONUATA Kol PEOW
METAQOPAG TNG QWOQPOPIKAG ouddag amd AAeg  kivdoeg  (trans-

PWOoPWPUAiwon).

2TNV TTAPAKATW €IKOVA 4 @aiveTal auTr} n dlagopoTroinon.

—

Extracellular region

Cell membrane

Cytoplasm

=

N

Eikéva 4a utrodoxeig kal un utrodoxeic TKs avevepyoi
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Eikéva 48 UTTOOOXEIG KAl pun uTTod0oXEiG TKS evEPYOTTOINUEVOL.

To N-TepuaTiké TuAua NG ABL TTepIAapBavel dUo oudAoyoug Topeic SH2 kar SH3 ol
oTroiol puBuiouv Tn Acitoupyia NG ABL wg Kivdon Tng Ttupocivng. Av utrdpéouv
METAAAGEEIC 0TV SH2 Ba peiwBei n duvatotnTa TTPOCdECNS TG PUOPOPUNIWHEVNG
TUPOGIVNG Kal €TTIONG N IKAvOTNTA PeTaoxnuaTtiopou Tng ABL o BCR- ABL. AvTiBeta
av 0ev uTTapxel N SH3 Treploxr) TOTE OIEUKOAUVETAI O METAOXNMATIONOS TNG ABL.
Emiong, meplAauBdvel éva KaTtaAuTikKO Topéa Kal €va AImapd ofu 14 avBpdkwv
TTPOOCOEDEPEVO OUOIOTTOAIKA O€ pia YAuKivn oTn Béon 2 [9] TTou aykupoRoAEi Tnv

KUTTOPOTTAQOUOTIKN MEPBPAVN.

BCR (chromosome 22) ABL (chromosome 9)

N co— dCN_;—-;;; 3
tt 1 1 I

Coiled- Ser-thr GEF RAC GAP Myristoylation SH sites Binding sites
coil motif kinase (DBL-like) site (nucleus, DNA, actin)

Eikéva 5.AeToupyikoi Topeig Tou P210°%

21n BCR- ABL 10 N-Tepuatiké g BCR mpooBétel oto SH3 tunua g ABL pia
akoAouBia apivo&Ewyv. AuTto £xel wg atrotéAeopa n BCR va aAAnAemdpd pe Tnv ABL
o010 SH3 pubuIoTIKO TOpéa TNG KIvAong Kal Je Tov TPOTTo autd n ABL va pével

OUVEXWG evepYN oav Kivaon TG ewo@oTtupocivng [7, 10]. To C-tepuatikd TUAPA
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TTEPIEXEI Mia akoAouBia yia avayvwpion DNA, oAuaTa yia eVvIOTTIONOo TNG OTO TTUPHva

Kal Béon Tpdodeong TNG OKTIVNG.

KpuotaAloypa@ikiiy avaAuon Tng Tpiodidotatng OouAg Tng c-Abl €deige  OTI
aTToTeAEiTal atmmo 2 AoPBoug: Tov auIvo-TEANIKO AoBO (katdAoimma 244-369) kai Tov
KApPogu-TeAIKO AoBO (katdAoitra 373-517). H Asitoupyia Tou duivo TeANIKoU Aofou
(avTirapdAAnAn  B-Trruxwt dopn)  €ival n delOPEUOn KAl O OwOTOG
TTpooavaTtoANiopuog Tou ATP. O kdpPogu-TeAIkog AoBog (a-€Aika)  TTpoodEével TO

TTETTTIOIKO UTTOOTPWHA KAl TTEPIEXEI TO BPOYXO EVEPYOTTOINONG.

c-Abl
SHZ kinase

Kinase
domain

2AY PD166326
N A J& P-loop
( Y412
shz-si2 O, s K
connector . ] Activation

SH2

domain Myristoyl group

ol'-helix
COOH

Eikéva 6.Aopn NG c-Abl Kivdong Tng Tupoaivng

O kaTaAuTiKOG TOPEQG TNG KIVAONG PBPIOKETaI O MIO OXIOWA avAuECa OToug OUOo
AoBoug ol oTroiol €xouv TNV IKAVOTNTA va avoiyouv A va KAgivouv Tn oxioun. ZTnv
avoixTtr yopen, 1o ATP TTpoodEéveTal 0TNV KATAAUTIKN TTEPIOXN Kal €ival 0 dOTNG TNG

PO, opddac Katd TN QWOPOPUAIWGT CUPPWVA HE TV AVTIdPAON:
MgATP™ + protein-OH — protein-OPO3* + MgADP + H*
O1 Tpwreiveg utTopEi va ival Kivaoeg ogpivng/Bpeovivng i Tupooivng avaioya ue 10

QMIVOEU TTOU QO @OPUAIWVETAL.
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H kivdon Bcr-Abl evepyoTtroigital pe trans @uwo@opuAiwon oTto KaTtéAoimmo Tyrd12 tng
c-Abl. Auté €xel oav atrotéAeoua 4 popia Abl va cuvdéovtal padi. O oNyouepIoPOG
TNG Ber-Abl o o1T0iog €ival atroTEAEOPa TNG OUYXWVEUONG €VOG eEwviou TnNG Ber TToU
€ival aTTOPaiTNTO YIa TNV EVEPYOTTOINON TNG KIvdong Abl @aivetal o1l Tailel poAo otnv
avaTtuén Asuxaipiag ota {wa [6]. Mepduata €d€i1Eav oTI av €1I0axOei Evag PETPOIOG

TToU @épel TO yovidio P21085CAP!

o€ KUTTapa TTOVTIKIOU Ba odnynoel otnv eu@avion
Miag  diatapaxAg TTou  poiadel  APKETA  OTn XPOvia  Pueloyevr]  Asuxaipia
uttooTnpidovTag Tnv uttdBeon o1 1o yovidlo BCR-ABL ptropei va TTpoKaA£0El auTh
TNV aoBéveia [4]. Autd @aivetal atmd atrd TO AUENUEVO apIBPO AEUKWYV aIoo@alpiwv
OTO Qi AUTWY TO TTOVTIKILV 15.000 -500.000 kUTTapa/mm?® avti 5.000 kuttapa/mm?

TTOU €ival 0 uoloAoyikdg aplBuog [11].

1.4 Ogparreioa Tng CML

NAOyw TNG gu@avng ooBapdtnTag TnG acBEvelag, ATAV ETTITAKTIKA N avAykn yia Tnv
eupeon Bepartreiag. Ao Ta TTpwTa BAMaTa TTOU €yivav, ATav n Bepartreia e
METAPOOXEUON MUEAOU TWV 00TWV. AUCTUXWGS OUWG UTTAPXAV OOBAPES TTAPEVEPYEIEG
TTOU ouxva odnyoucav oTto Bdvaro. Mia &AAn Bepartreia civar n xopriynon o-
IVTEPQPEPOVNG. O1  IvTEPPEPOVEG  €ival  YAUKOTTPWTEIVEG TTOU  TTAPAyovVTal  ATTO
EUKAPUWTIKA KUTTAPA EIG ATTAVTNON IOYEVWYV AOINWEEWY Kal aoBevelwy. Agitoupyouv
WG AVTIKEG, OVOOOTPOTTIOTIOINTIKEG, AVTI-TTOANATTAACIACTIKEG KOl QVTIOYYEIOYEVETIKEG
oucieg [7]. O akpIBAG pNXaviouog dpAang TNG IVTEPPEPOVNG-O EVAVTIO OTN XPOvIia
MueAoyevr) Aeuxaipia givar ayvwoTog. ATTO €pyacTnpPIakEG PEAETEG O aoBeveiG pe
uyIf Kal pn, TTpodpoua PUEAOYEVE] KUTTOPA TTAPATNPABONKE TTWG N IVTIEPPEPOVN-O
MEIWVEI Ta KakoriBn aAAd Oxi Ta uyif kKUTTapa [2, 5]. H xopriynon Tng IvTeppepovng
TIPETTEl VA YivETAI KOBNUEPIVA Kal Ol AoBEVEIC TTEPIYPAPOUV TIG TTAPEVEPYEIEG TNG TAV
MIa OUOKOAN TrepiTrTwon ypitng. MNapdAa autd dev eival akpifuwg Bepatreia alAd
TEPIOOOTEPO divel TTapdtacn (wng oTtov acBevr). Mia GAAN aywyn gival o ouvolaouog
XNUEIOBEPATTEIONG KAl QAPUAKWY  OTTWG  avOpPOaKUKAIvN-CITOPATTiVR  yIa TNV

KaTtatroAéuion TNG oeiag pueAoyevoucg Asuxaipiag [12].

15



1.5 Gleevec A Imatinib

Eival éva pikpd JOPIOo TTOU AVRKEI OTNV OIKOYEVEIQ TWV QAIVUAQUIVOTTUPIMIDIVWIV.

H
N N~

CY
-i” :\\:'I/ \“ e N WI”; S T N "‘CHE
‘\“‘T N - “‘m_;’:-d’.) 0
T ':‘:::]
S~ N

Eikéva 7. To yoépio Tou Gleevec. 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllamino]phenyl] benzamide methanesulfonate

O1 oucgieg TNG opadag autng €xel deixTel OTI AAANAETIOPOUV Kal eUTTOdICOUV TIG
KIvaoeg TnG Tupoaoivng. To gleevec (Glivec, Novartis, Basel,Switzerland) €xel ueyaAn
eKAEKTIKOTNTA yia Tnv Bcer-Abl kivdon eptrodifoviag €10l OTTOIOONTIOTE GO
QVATITUENG TTOU TTAPAYEl N TTPWTEIVN Kal ToV TTOAAATTAQCIOONO Twv KUTTépwyv [13,
14]. H oucia ouvtédnke 10 1990 [15] atmd 1Tn Novartis. ATTo 400 diIa@OpPETIKG PopIa
MOVO TO éva To gleevec (ouvTéOnke 10 1992) €ixe To emMOBUPNTS atToTéAeopa. MeTd TNV
avakaAuyn TnG ouaiag Kail TIG TIPOKAIVIKEG KAl KAIVIKEG OOKIUEG OI OTTOIEG £DEICaV OTI
TO TTOOOOTO TWV €mMEOVTIWY ato 10 30% TTou ATav TIPIv auéndnke oto 89% [16], TO
@apuako eyypibnke amd Tov Opyavioud Pappdkwv 10 Mdio Tou 2001 Kai
KUKAo@Opnoe atrd Tn Novartis.

H 10TopIKrl avadpopr] Tou QapudKou Kal TNG aoBEvelag BPioKETAI OTOV TTAPAKATW

TTiVaKa.
Mivakag 1.
1940 Mepiypdepnke n CML yia TTpwTn @opd
1960 AvakaAuyn Tou Xpwuoowpuartog Philadelphia otn CML
1973 AvagépeTtal n apoifaia HETATOTTION TWV YovIdiwv
1980 H Bcr-Abl gival kivaon Tng Tupoaivng TTou PTTopei va
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TTPOKAAECEI DIOTAPAXEG OE TTOVTIKIA TTapOpoIEG e CML

1990 2uvTiBevTal TTIBAVOI AVOOTOAEIG KIVOOWV
1992 O Zimmermann Kal ouvepyaTeg ouvBéTouv 1o STI-571
1996 O Brian Druker kai ouvepydaTeg ava@EépouV TIG 1I810TATEG TOU

PAPHAKOU WG avVACTOAEA

1998 =€EKIVOUV KAIVIKEG BOKINEG Tou STI-571

2001 To @dpuako eykpiBnke atrd Tov FDA

1.6 AvaotoAl T Abl atrd 1o Imatinib.
A B

N-lobe

Met 318
Phe 317

Thr 315
C-lobe

Val 256

Ala lio 313
~ Glu 286

Eikéva 8. A) Mn evepyotroinuévn dopr TnG Kivaong kai B) Mpdadeon Tou @apudkou.

KpuoTaAAOYypa@IKEG UEAETEC pE akTiveg X €0€1Eav OTI TO QAPPAKO TTPOCOEVETAI OTN
oxloyl avdueoa oTtoug dUo AoBoug (N kar C) TG KIvAong OTTOU  KAVOVIKA
mpoodéveTal To ATP (eikéva 7A). O1 dakTuAiol TTupIdivng Kail TTupipidivng €ival ekeivol

TTou aAAnAemdouv pe TN Béon Tpdéodeong Tou ATP. To uTTOAOITTO KOUMATI TOU
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Mopiou dieioduel aTov UdPOPORO TTUPAVA TNG KIVAONG avAaueoa oTn a-EAIKQ KAl OTO
Bpdyxo evepyotroinong KaBIoTWVTAG £T01 TNV KIvdon avevepyr). Eival eugavég 611 To
QApPaKo Oev AAANAETTIOPG dueca pe To PPOyxo evepyotroinong oAAG pévo oTtnv

TepIOXN TTpoodeong Tou ATP.

ATIO TNV KPUOoTAAAIKA dopr TNG TTpwTEivnG QaiveTal 611 JONIG TTpoodeBEi To imatinib
avaykadlel To PpOyxo evepyotroinong (TTPACIVO XPWHA) va ATTEVEPYOTTOINOEi agou
aAAAGCel n dlapopewor) Tou. Me Tn atrevepyoTroinon auTr) onuaivel oTi gV PTTOPEi TO
ATP va 1mpoodebei oe autiy TN B€on Kal va WOPOPUANIWCEl Th TTPWTEIVN YIa va

393

EVEPYOTTOINOCEI TNV KIVAON. 2T0 KaTdAoimto Tyr TTou PBpioketal oTto Bpoyxo

gvepyoTroinong yivetal n @wo@opuliwon Tng Abl. O Bpdyxog evepyotroinong

avadITTAWVETAI PECT OTO EvEPYd KEVTPO TN KIvaong kai n Tyr%

oxnuari¢el deouod
udSpoydvou pe Asp>®®, 1o éva ato Ta Tpia SlaTnENUEVa apIvoEéa TTou BpioKovTal OTo
N-TeppaTIKO TOU Bpoyxou evepyotroinong (Asp-Phe-Gly) [17]. O avaoToAéag
aAANAETMIOPA Pe TNV TTPWTEIVN NEOW BETPWYV udpoydvou. To aTopo Tou alwTou OTO
SakTUAIO TNE TTUPIBIVNG KAVEl BETHS USpPOoydvou pe To Katdhoitro TN Met®®. Emrionc,

315

n TAeupikn aAucida Tng Thr oxnuaricel deopd udpoydvou pe TN OeUTEPN

AMIVOUAdA TOU PAPUAKOU UE OTTOTEAECHA TNV IoXUPN TTPOCOECN TOU.

1.7 MetaAAd&eig Tng Ber-Abl
MapbAn TNV €mmITUXiO TTOU €ixe TO QAPUAKO OTN Bepatreia yia Tn XpoOvia PUeAoyEVR

Aeuxaiyia k&trolol acBeveic ouvexiCouv va Pnv KAAUTEPEUOUV TOOCO OTNn XPOvIia
Karaotaon 600 Kal 0T €mTaxuvouevn r atn BAaoTIKN Kpion. ETriong, maparnpribnke
OTI JETA ATTO XPOVIa Xprion Tou @apudkou o aoBevAg dev avTtattokpivoTav. ‘Epeguveg
€deicav OTl otnv Tpwrteivn gixav dnuioupynBei peTaAAdEelg. O peTaAAdgeic otnv

Kivaon Ber-Abl gival ouvhBwg utrelBuveg yI'auTr TNV UTTOTPOTTH.

O1 TTopakATW TTEVTE AVTIKATAOTACEIG AVTITIPOOWTTEUOUV TO 60% TWV PETOAAALEWV
oTtn d1IdpKela piag uttoTPoTTAG: T3341, Y272F, E272K, E274V ki M370T

T334l: H 6peovivn 334 kavel deoud udpoyovou pe 1o gleevec aAAG auTd dev PTTOPEI

va oupBei 6Tav avTiKaTaoTadei atmd TNV IC0AEUKivN.
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Y272F. H Ttupocivn 272 kavel van der Waals interactions pe 10 @QAPPOKO.

AvTIKaTdoTaon TnG Tupoaoivng atmo @aivuAaAavivn kaBioTd 1o gleevec un dpacTikod

[4]

M370T: H peBelovivn 370 dev BpiokeTal oute 01O Bpoyxo Tou ATP, oute oTo Bpdyxo
evepyoTtroinong aAAd otn BAon Tou PPOyxXou €vepyoTToinOng Kal £T01 PTTOPEI va

eTIPeAOEl TNV TTPOCOECN TOU PAPUAKOU

T315l: Mia aAAayn oTig Bdoeic Tou DNA ammd kutooivn o€ Bupivn odnyei oTn
HETAAAaEN T315l. H Thr 3 oyxnuartidel dsoud udpoydvou pe To gleevec. Me
avTikatdotaon o€ lle ptropei va gutrodioel Tnv Tpdodeon yiaTi n lle €xel éva emITTAEOV
-CH3 oTn 1TAgupIKil aAucida Kal ONPIOUPYEI OTEPIKEG TTAPEUTTODICEIC OTO PAPHUOKO.
EmtAéov, n lle dev €xel TO 0EUyOVO TTOU Eival ATTAPAITNTO YIA TO OXNUATIONS dETUOU

udpoyodvou [18].

MetaAAdgeic otn Béon Tpocdeong Tou ATP OTTWG QUTEG TTOU METATPETTOUV TO
yAouTapiviké o€ Aucivn i BaAivn peiwvouy Tnv euaioBnaoia Tou ev{Uvou OTO gleevec.
2¢ KATTolouG a0Beveic BpEOnkav peTaAAGEeIc péoa oto Bpdyxo Ttou ATP. EidikdTepa
oto N-teppatikd NG KIvdong, ota KatdaAoimma 250, 252, 253 4 255. O1 petaAA&elg
auTég gival: Gly250Glu, GIn252His , Tyr253Phe, Glu255Lys kai Glu255Val [19]. To
92% TWV acBevwyv aTTeRiwoe 4.5 Prveg PETA TNV €UPECT QUTWV TWV METAANGEEWY
[20].

ANNEG PETAAANGEEIC TTOU €TTNPEEACOUV TNV IKAVOTATA TNG KIVAONG va AdGBel Tnv
atrairoupevn diapdppwaon yia TV TTPOcdecn Tou @apudkou civar M244, G250,
Q252, Y253, E255 kal AAAeg TIG BEoeig KovTd oTO BPOyXO €vepyoTToinonNg OTTWG
M351, E355, V379, L387, H396 [21] .

Mivakag 2.

MeTaAAdageig Oféocig Tou eTnpedlouv

T334l, Y272F, E272K, E274V, M370T, 210 Bpdyxo Tou ATP

T315I, F317, F359

Y253F, E255K, E255V, G250E, Q252H, 2TOV TOPEQ TNG KIvAOoNG

M244

M351,E355,Vv379,L387,H396 Kovtd oTo Bpdyxo evepyoTToinong
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E€aitiag autwv Twv PETAAGEEWY Kal TTOAAWY akoun, N avaykn yia e0peon

KQIVOUPIwV QapuAKwVY EYIVE avayKaia.

1.8 2xeS100UOC VEWV QAPUAKWYV.

H avakdAuwn tou imatinib dvoige o dpouo yia Tn dnuioupyia Kavoupiwy TTeavov
AVOOTOAEWV TTOU OTOXEUOUV 0Tn Béon TTpdodeong Tou ATP €xovrag wg HOVTEAO TO
gleevec.

Me Baon T0 imatinib Kol KAvovTag PIKPEG AAAAYEG OTTWG YIa TTAPAdEIYUA TTPOCOAKN
MIag peBuAopddag oTto dakTUAIO TnG TTUpIdivng (dakTUAlog A) 1 aAAdlovTag Tov N-
pMeBuAoTTITTEPAlIVIKO €TEPODAKTUAIO ouvTéBnke TO nilotinib [22]. H oucia auth eival
QATTOTEAEOUATIKI) EVAVTIO OTIG HETAANAEEIG TTOU u@ioTaTal n Abl.

MNa TN ouvBeon véwv TTapaywywyv Tou gleevec n oudda Tou KaBNynTr) XKOUTTEION
atrd TO THAMA XNUEIOG TOU TTAVETTIOTAMIOU TWV lwavvivwv €Kave TPOTTOTTOINCEIG O€
TPEIG TTEPIOXEG TOU MoOpiou. AvTIKATaoTAONKE O TTTEPAlIVIKOG OaKTUANIOG E e
OIAQPOPES PIKPEG «OPADdEG» PE OTOXO va aAAGEouv Tn SIOAUTOTNTA KAl TTOAIKOTNTA TOU
Mopiou. Tautoxpova Eyivav aAAAyeg oTo dAKTUAIO TNG TTUPIBivNG (BAKTUAIOG A) ME
oTOXO TNV OIA@POPOTTOINGN TOU QAPPAKOU OTNV TTEPIOX TTPOCdeong oTn B€on Tou
ATP (gik6va 9).

Me TrpoTUTTO AoITTOV TO gleevec OnuioupyrnBnkav 29 Kalvoupleg Ouaieg TTou
eAéyxOnkav yia TN dpacTIKOTNTA TOUG O€ Ox€on Me Tnv Kivdon Abl aAAd kai Tnv

TOoEIKOTNTA TOUG OTA KUTTAPQ TTOU Xpnaoluotroiénkav [23].
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Eikéva 9. Zxediaon Twv TTapaywywv Tou Imatinib.
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1.9 MNpwTeouIKR avaAuon

Me 1OV OpO TTPWTEOPA KAAOUUE TO OUVOAO OAWV TWV TTPWTEIVWV TTOU EKQPAlovTal
ammdé 10 yovidiwpa evog opyaviopou ot dedouéveg ouvlnkes. OAa Ta KUTTOPQA,
olaBétouv 1) yovidia Twv OTTOiWV Ta TIPOIOVTA €KPPAONG €ival UTTEUBUvVA YIa
ONMAVTIKEG KUTTAPIKEG AEITOUPYIEG, KABWG Kal 2) yovidla TToU  KWwOIKOTTOIoUV
TTPWTEIVEG 01 OTTOIEG TTAPEXOUV JOVADIKEG AEITOUPYIEG, EIDIKES yIa KABE KUTTApO. Katd
TIG OUO TeAEUTAiEC DEKAETIEG, N AUENON TOU APIBUOU TWV OPYAVIOHWY TTOU avaAudnke
TO YyovIOIOKO TOUG UAIKO, TTAPEXEI TO £VOUOUA yId TNV TTPWTEOMIKN avaAuon. Ta
TEAEUTAIO XPOVIA N TTPWTEOMIKI avaAuon avamTuooeTal paydaia Adyw Tou OIapKWG

QUEAVOUEVOU aPIOPOU OPYAVICHWY TWV OTTOIWV £XOUV avaAuBei Ta yovIdIwuaTd TOuG.

MapdAAnAa, n diatmioTwon OTI TO yovidiwua &€ divel Kayia TTANPOYopia yia To av pid
56y10 TNV TTPWTEOMIKN avaAluon. H pubuion TnNg éKepaong Twv TTPWTEIVWV KATA TN
METAYPO®PNA KAl TN METAPPAON, GAAG KAl Ol PETA-PETAPPACTIKEG TPOTTOTTOINCOEIG TWV
TpwTEiVWY (dnuioupyia TeETaPTOTAYOUS OOMNG, PWOPOPUAIWCEIG, YAUKOCUAIWOEIG,
aQaipecn onNUATOdOTIKWY AAANAOUXIWYV K.a.) AaTTOTEAOUV TOUG Bacikoug Adyoug yia Tn
XPNON TNG TTPWTEOMIKAG YIa TN MEAETN KUTTAPIKWY AEITOUPYIWV ATTO TN OTIYUR TTOU
O¢ev gival eQIKTO o€ yovidIakO eTTiTTedo. H peyaAuTepn AOITTOV TTPOKANCN OTOV TOUEQ
TNG TTPWTEOMIKAG avAAuong €ival n €Upeon TPOTTWV PE TOUG OTTOIOUG Ba KATAOTEI
duvatn n avixveuon evog PeyAAou aplBUoU JIOPOPETIKWY TTPWTEIVIKWY HOpPiwyV, TA
TTEPICOOTEPA €K TWV OTTOIWV ATTAVTWVTAI O€ XANNAQ €TTITTEDA, €V TTOAAG atmd auTd

uTTdpXouv o€ TTOAAQTTAEC TPOTTOTTOINUEVES HOPYEG [24].

ZnUavTIKO BAMO oTnV avdatrTuén TG TTPWTEOMIKNG avAAUoNG aTTOTEAETE TO YEYOVOG
OTI, héow TNG peBodoAoyiag TNG acpaTooKoTTiag Palag, atrAoTroidnke n avaAuon
Kal O XOpOKTNPIOMOG TIPWTEIVWYV HE TNV  €loaywyh  dIaQopwy  ONPAVTIKWYV
Kalvotopiwy  [25, 26] MéOw TwWv OToiwv €TTEKTABNKAV O duvatoTNTEG TNG

PACPATOOKOTTIOG NAlag.

1.10 YUYKPITIKA TTPWTEOUIKNA avAAUoNn.

H TautoTtroinon Twv TTPWTEIVWV Pag divel TOV TTPWTEIVIKO XAPTn OAAG de pag divel
TTANPOPOPIEG yia TNV OlaPOPOTIOINGN TOU KUTTAPOU KATW atrd  OIAPOPETIKEG
ouvOnkeg. Z'autd pag Bonbd& n CUYKPITIKA TTPWTEOMIKN avAAuon yiaTi €KTOC TIG

TAUTOTTOINCEIG, MaG Ocixvel OIOPOPEG TOU TTPWTEOUATOS. H  OUYKPITIK HEAETN
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TTPWTEONATWY PE TTOCOTIKOTTOINGN TwV dIaQOPWYV TTOU TTAPATNEOUVTAI OTNV £KPPACH
TWV TTPWTEIVWV Eival éva Baoikd €pyalEio yia TNV KAatavonon Tng AEITOUPYEIag Tou
KUTTApouU. YTTapxouv TTOAAEG HEBODOI TTOCOTIKOTTOINONG TTOU XWpilovTal o€ JEBOdOUG

ME ETTICAMAVON KOl XWPIG ETTIOTUAvOn.

H uéBodog ICAT (isotope-coded affinity tags) BaciCetal oe xnuik emoruavon. Ol
XNUIKEG QUTEC evwoelg atroTeAouvTal amd 1) uia opdda Ikavry va emonudvelr pia
KaBopIiopévn auIVOEIKN TTAEUPIKN aAucida OTTwG yia TTOPAdEIYUA IWDOAKETAMIBIO Yia
TPOTTOTTOINCN KUCTEIVIKWY KATAAOITTWY, 2) £€va oUvOeoo Kal 3) éva AKPO TToU QEPEI
™ Piotivn. H pia kardotaon TTou OEAOUUE va PEAETACOUME ETTICNUEVETAI PE TO
eAa@pu (udpoydvo) kal n GAAN pe 10 Bapu ICAT popIo (BEUTEPIO). 2T CUVEXEID, TA
Ouo OciypaTta avaulyvuovtal, KoBovTtal evCuuaTtikd oTrote dnuioupyouvTal TTETTIOIN
TTOU KATTOI0 OTTO auTd QEpouv Tnv oupd. ‘ETTeima, uttokevtal o€ XpwuaToypagia
OUYYEVEIAG YIa va TTpoodeBei n BloTivn Kal TEAOG TAUTOTTOIOUVTAl PE QOCHATOPETPIO
padag [27, 28].

H péBodog iTRAQ (isobaric tags for relative absolute quantitation) €ival pia TeEXVIKN
yla TTOCOTIKOTIOINON TTPWTEIVWV HUE TN XPrOon OMOIOTTOAIKA TTPOCOEdEPEVWY tags.
XpnoiyoTroigital éva Trapaywyo NHS eoTtépa ouvOedepEévo PE Eva OPIO Yia 1I00LUYI0
padag, ouvnBwg kapPovuloudda kai €va uoplo (reporter group) PBaciopévo oe N-
MeBuAoTTITTEPACivn  YIO TNV TPOTTOTTOINON TWV TTETTTIOIWYV TTOU €XOUV TTPWTEOAUBEI
oxnuaTtidoviag apidikdé deoud pe 10 tag. To TAeovéKTnUa TNG HEBSGdOU eival oOTi
MTTOpOUV va yivouv 4 1 8 avaAuoelig tautoxpova. Me tn Oladikaoia autr, Ta
EMONPACUEVA TTETTTIOIO EJ@avICouV Pia aTTAf Kopuery oTo MS. 21 avaAuon MS/MS,
n kappovuloudda eAeuBepwveTal oav Bpauopa eAeuBepwvovTag e TN OEIpd TNG TO
I0GTOTTO reporter ion Kal autd Pag divel TIC TTANPOYOPIES yia TNV TTOCOTIKOTTOINON TW

TpwTteivwy [29, 30].

H péBodog SILAC (stable isotopic labeling with amino acids in cell culture) kdvel
XPNon Bacikwv auivogEwy Ta oTroia gival emonuacpéva ouvnlws oto aropo Tou C
n Tou alWwtou pe To Bapu 10dToTro Tou atdpou (F°C kar °N). Ta apivoééa autd
Bpiokovral oT0 OPeTTIKO UAIKO TNG KAAAIEPYEIOG OTTOTE OAEC Ol TTPWTEIVEG TTOU
OuVTIBevTal £X0UV EVOWUATWOEI Ta Bapia apivo&éa. H TToooTikoTToinon 61w Kai OTIG
TTapatmdvw peBddoug yivetal o€ TTETITIOKG A TTPWTEIVIKG €TTiTTEd0 UTTOAOYICOVTAG TNV

avaAoyia eAa@pwv TTPog Bapéwv apivogéwy [31].
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1.11 YKOomog TG EPYATiag
2KOTTOG TNG TTapoucag dIaTpIBAG €ival va yivel oUyKpIon TOU TTIPWTEOUATOS OTN

AEUXEMIKA KUTTOPIKA o€ipd K562 tTapouadia tou gleevec kal Twv avaAdéywv Tou. Ta
TTapdywya Tou gleevec emAExBnKav pe Baon Tn dpACTIKOTNTA, TNV TOEIKOTNTA KAl TN
odouny Toug. O1 oucieg ouvtéBnkav OTO TURUa XnUEIOG TOU TTAVETTIOTNMIOU Twv

lwavvivwy Kal o1 SOUES TWV OUCIWV QAiVOVTAI TTAPAKATW.
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Gleevec
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NO,
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j T Y22
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2.YNIKG ka1 uébodoil

To BpeTTIKO UNIKO yai TIG KUTTapokaAAiEpyeleg ival RPMI -1640 tng Invitrogen evw
10 RPMI -1640 yia 1n diadikacia Tou SILAC labelling gival ammé 1n Silantes. Ta Bapia
apivo&éa apyivivn kai Auaivn ([2Cs, **N,]-L-lysine and [**Ce, **N4]-L-arginine) yia Thv
TTOOOTIKI] avAAuon e€ivar ammo 1n Silantes. Ta fetal bovine serum, penicillin,
streptomycin, PBS, glutamax kai 6Aa T1a UAIKG TTOU Xpnolgotroiénkav yia Tnv
KutTapokaAAiépyela RATav TG Gibco. OAa T1a XNMIKA TTOU  XpPNOIUOTIOINBNKAvV
TTpounBeuTnKav ato Tig eTaipieg Sigma kal Fluka ek16¢ 10 TCEP 110U TTpONNBEUTNKE
atmoé Tn Thermo Scientific, n Tpuyivn TTou XpNnoIyoTroINOnKe cival atro Tnv Promega,
10 diIGAupa Bradford cival Tng BIO-RAD kai 1o trypan blue atré Tnv Invitrogen kabwg

KAl TO QVTIOWHA AvTI-QWOo@OTUPOTiVNG TTOVTIKOU.

2.1 OpemrTik6 RPMI-1640.
2¢ falcons Twv 50ml TTapaockeudaletal To BpeTTIKO Péoo pe TTPooBrkn fetal calf serum

| fetal bovine serum (FBS ) FCS) teAikn¢ ouykévipwong 10%.

2.2 OpemrTik6 RPMI-1640 yia SILAC Labeling.
MNa 500ml BpeTTTIKOU XpEidlovTal:

500ml RPMI-1640 SILAC BpettTikd Xwpic apyivivn kal Auaivn

50ml fetal bovine serum 10 oToi0 QuUYyoKevTpeiTal oTa 15009 yia 3 AeTTTd TTPWTOU
TTPOOTEDEI OTO BPETITIKO NECO

2.5ml Penicillin/Streptomycin (5000 units)

L-arginine TeAIK) cuykévipwaon 12 pg/ml

L-lysine TeAIkr) ouykévipwon 36,5 ug/ml

5ml glutamax.

To glutamax cival éva ditretrTidio L-alanyl-L-glutamine. To TToo0016 TnG yAouTapivng
MEIWVETAI OTIG KUTTOPOKOAAIEPYEIEG. AUTA N aTToIKOOOUNON TTAPAYEl AUPwWVIa TTOU
gival TOEIKN yia Ta KUTTOPA KAl UTTOPEI va ETTIPEACE! TN YAUKOCUAIWON TWV TTPWTEIVWV.

OmdTe pe TNV TTPpooBdrikn Tou glutamax eutrodifeTal N avénon TNG apPwviag.
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210 TEAOG TO OIGAUPO  @QIATpdpeTal e  @iATpa peyéBoug 0,2um o€ €10IKA

ATTOOTNPWHEVEG QIANEG PE XPron avTAiag.

2.3 AiIgAupa via Tn AUon TwV KUTTApWYV [32].

To lysis buffer Tou xpnoiuoTTOIRONKE YIA TO OTTACIKNO TWV KUTTAPWYV atToTeAEITAl ATTO:

Tris-HCI 50mM (pH=7.5)
Triton X-100 0,5%
Nonidet-P40 0,5%

NaCl 150mM
EDTA 1ImM
NaF 50mM
NazVO, 1mM

Kal avaoToAeig Tpwteacwv ( AEBSF 10mM, EDTA 5mM, Bestatin 650mM, E-64

70mM, Leupeptin 5mM kai Aprotinin 1,5mM) 100pl oto 1ml puBuioTIKOU.

2.4 Hanks’ buffered saline solution (HBSS)

KCI 5,4mM
KH2PO4 0,44mM
NaCl 0,137mM

Na,HPO,4 0,25mM
XpnoIdoTrolgiTal 1X OTTOTE KAl APAIWVETAI PUE ATTIOVIOUEVO VEPO.

270 TEAOG QIATPAPETAI KAl ATTOOTEIPWVETAL.

2.5 Phosphate buffered saline (PBS)

NaCl 137mM
KCI 2,7/mM
Na,HPO4* 2H,0 10mM
KH2PO4 2mM
pH=7,4
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2.6 AIOAUNATO TTAPOOKEUAC OTTOOIATOKTIKWY TTNKTWV Tricine-SDS PAGE
AB-mix solution (49,5%T, 3%C)
AkpuAapidio 48¢r

AicakpuAapidio 1,50r

2€ VEPO PEXPI TOV ETTIBUPNTO OYKO

Gel buffer 3x 500ml
3M Tris 181,71gr
0,3% w/v SDS 1,5gr

Sample buffer

12%w/v  SDS

10%w/v  'AukepOAn

6% MepkatrToaiBavoAn

0,05% Coomassie Brilliant Blue G250
150mM  Tris-HCI pH=7

Anode buffer 10x
1M Tris
pH=8,9 (puBuion pe HCI)

Cathode buffer 10x
1M Tris

1M Tricine

1%w/v SDS
pH=8,25

AidAupa 1TnNKTAS diaxwpiopou 30 ml

6ml AB-mix solution

10ml Gel buffer 3x

5,5gr oupia

o€ TeNIKO oyko 30 ml dd H20

300 ul APS 10% w/v (TrapaokeudleTal Kaivoupio KABe gopd)



40ul TEMED

AiGAupa TNKTAG emmoToifaong 12ml
1ml AB-mix solution

3ml Gel buffer 3x

100 pl APS 10% wiv

30ul TEMED

2.7 XpwoeIg
Xpwon Coomasie Blue

AidAupa xpwong ye Coomasie blue G-250 1L
0,3gr Coomasie Brilliant blue G-250

250ml peBavoAn

100ml o&Ik6 ogu

650ml dd H20

AidAupa atroxpwpuaTiogyou 1L
50ml peBavdAn
70 ml o&Ik6 o&u
880ml dd H20

Xpworn Blue Silver [33]

MNa 200 ml

20 ml H3PO4 (10%)

20 gr (NH4)2S0O4 (10%)

Kai 40 ml atmmoviouévo vepo

0,24 gr Coomasie blue G-250 (0,12%)
40 ml yeBavoAn

Evwvw Ta U0 diaAUpaTta Kal CUPTTANPWVW PE vepo péEXp! Ta 200 ml.



2.8 AiIdAupa BRADFORD
Stock 30 ml

9,5ml atréAuTa kabapr ailBavoAn
20,7ml H3PO4 (85%)

35mg Coomasie blue

Working

425ml dd H20

14,25ml amméAuTa kKaBapr aiBavoAn
31,06ml H3PO4 (85%)

30ml stock solution

270 TEAOG TO dIGAUPA QIATPAPETAI.

MpdTutreg TTpwrEiveg yia SDS-PAGE

a-lactalbumin from bovine serum 67kDa
a-lactalbumin from chicken egg white 45kDa
Glyceraldehydes-3-phosphate-dehydrogenase

from rabbit muscle 36kDa
Carbonic anydrase from bovine erythrocytes 29kDa
Trypsinogen from bovine pancreas 24kDa
Trypsin inhibitor from soybean 20kDa
a-lactalbumin from bovine milk 14,2kDa

2.9 KuttapokaAAIEpYEIEC.
H kuTTapikf ogipd TTou xpnoiyotroindnke Atav n K562 (xpovia puehoyevr) Aeuxaipia)

TTOU ATTOMOVWONKE a1Td PUEAO TWV OCTWV HIOG yuvaikag 53 eTwv Kal gival pia

TTpoo@opd atmod 1o IvoTiTouTo Texvoloyiag kal "Epguvag Tou TTavetmioTnuiou Kprnng.

28



1 ml Twv EUKAPUWTIKWY KUTTAPWYV PTTaivouv o€ AAoKa o€ TEAIKO 6yko 7ml. MeTd 1O
TEPAG 2-3 nUEPWVY CUAAEyovTal Kal avaokKaAAIEpyoUvTal O€ MPEYAAUTEPN @AGOKQ
TeEANIKOU Gykou 20 ml.

Ta kOTTApa TTapapévouv o€ atpoogaipa 5% CO, otoug 37 °C.

2.10 Métpnon KUTTAPWV.

H pé€tpnon Twv KUTTApwv Yivetal he Tn xpwon trypan blue ((32,3'2)-3,3'-[(3,3'-
dimethylbiphenyl-4,4'-diyl)di(1Z)hydrazin-2-yl-1-ylidene]bis(5-amino-4-oxo-3,4-
dihydronaphthalene-2,7-disulfonic acid)).

H ouotaon tou dioAupaTtog civar 1:1 dnAadn 20ul kuttdpwyv kai 20pl xpwong 0.4%
trypan blue oe HBSS. To kuttapikd didAupa TotroBeteital otnv TTAdka Neubauer kai

0 apIBu6CS Twv CWVTAVWY KUTTApWYV Byaivel atrd Tov TUTTO:

cellsin the 5 large squares
5

ApIBu6S Cwvtavwy KutTapwv/mi= x dlaAuTtoTroinon x 10*

Ta vekpd KUTTApa Bagovtal PTTAE evwy Ta (wvTtava Oxl Ki €101 dlayxwpifovTtal Kal

METPWVTAI ATTO TA VEKPA.

2.11 Mé6odog BRADFORD
H péBodog Bradford xpnoigotroigital yia Tov TTPOCSIOPICKNO TNG  OUVOAIKAG

TIPWTEIVIKAG OUYKEVTPWONG O€ dIA@opa deiyuaTa. ZUPQWVA PE TO TTPWTOKOAAO [34],
OPXIKA KOTAOKEUAZeTal TTPOTUTIN  KOUTIUAN  PE  YVWOTEG  OUYKEVIPWOEIS TNG
aABoupivng Ta deiypata PeTd atrd 1Ioxup avadeuaon a@rivovTal va NPEPROOUV yia 5
AeTttd. 'EmeiTa, karaypd@etal n amoppdé@non ota 595nm  TTou  atroppo@d  To
OUPTTAOKO XPWOTIKAG-TTPWTEIVNG KAl JECW TNG £€iICWONG TNG KAPTTUANG uttoAoyileTal
N CUYKEVTPWON TNG TTPWTEIVNG. H KAPTTUAN TTOU KaTtaokeudleTal gival n ammoppoenaon

o€ ouvapTnon Twv ug BSA.

2.12 KataBudion mpwTEivv

ue TRIXAWPOLIKO o&U (TCA)
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To dciypa katakpupiCetal pe 10% TCA 100%. To didAupa avadeuetal Eviova Kal
TOTTOBETEITAI OTO YuYEio yia OAn TN vOXTa AKOAOUBE QuyokévTpion yia 15 AeTTTd oTa
115009 kaI aTTOPOKPUVETAI TO UTTEPKEIMEVO. TO i(nUa TTAEVETAI PJE KPUA OKETOVN Kal
@uyokevtpeital oTig 13500 oTpo@ég yia 15 AemTd yia va @uUyel n aketovn. To

TeAeuTaio iCnua agrvetal va oTteyvwoel. O1 TTAUCEIC e KpUua aKeTOvN yivovtal 3

POPEG.

UE AKETOVN

210 O¢iypa TTpooTeiBevral 3 Oykol Kpuag akeTovng. To didAupa avadeuetal 1IoXUpd
Kal TotroBeTeiTal overnight oto Wuyeio. ‘Ereira, akoAouBei puyokévipion ota 10000g

yia 10 AeTrTd. To inua GUAAEYETAI KAl AQAVETAI VO OTEYVWOEL.

2.13 ETwaon Yg avriowua

20ul ommd TO QvTiowWHPa  AVTI-QWOEOTUPOCIiVNG TTPOCOEdEUEVO O O0epapodln
(Invitrogen) emmwadovTal he OA0 TO KUTTAPIKO EKXUAIOUA YIa KABOe TTpwTEIvIKG Oeiyua.
2T0 avTiowpa kavouue duo TTAUoEIg pe 500ul 1M NaCl kai pia pe 500ul atrd To lysis
buffer TTou ava@£pbnke TTapaATTAVW.

H diadikaoia Eekiva pe 1,5x10°-6x10° kUTTapa oto ml. Ta KUTTAPA PUYOKEVTPOUVTAI
Kal TO i¢nua ocuAAéyeTal og TTaywpévo PBS kal avacuoTdtal oe 1ml lysis buffer. Me n
MEBodO Bradford utroAoyiletal n TTPWTEIVIK CUYKEVTPWOTN KAl PE TN Xpwon trypan
blue o apIBu6¢ Twv KUTTApwWV. To avTiowua PE TO KUTTAPIKO EKXUAIOHA €TTWALETOI
oToug 4°C yia 16 wpes. MeTd TNV €TTWaon yiveTal yia QUYoOKEVTPION YIa 5 AETTTA OTIG
13.500 oTpo@EG Kal KPATAPE TO UTTEPKEIMEVO. AKOAOUBEI piIa eKTTAUON OTO i{nua PE
lysis buffer, ek véou QuyokévTpion Kal CUANEYETaAI TO iCnuQ:

a) oto oTroio TrpooTeiBeTal sample buffer yia SDS-PAGE (diadikacia a)

B)1ml &diaAupartog phenylphosphate (Sigma) 100mM oe PBS kai emmwdletal yia 5
Aetrtd o mmayo [35] (Siadikacia B). H diadikaoia Tng eTTwacng emavalaupaveral
AAAN pia @opd Kal UAAEYETAI TO UTTEPKEIPNEVO. META Kal TNV TEAEUTAIA QUYOKEVTPION
oTo ifnua TTpooBEéToupe 20ul sample buffer yia va 10 yeAETROOUPE PE ATTOBIOTAKTIKA
NAEKTPOPOPNON O€ TTNKTA aKPIAANIioU.
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2.14 AtTod1aTakTIKR DAekTpo@opnon: Tricine- SDS PAGE

MNposTolyagia Twyv gels.

Ta UNKG yia TIG TTNKTEG €xouv ava@epBei TTapatmmdavw. AQou TTPOCBECOUNE TOV
kataAuTtn (APS) kai Tov ekkivnT) (TEMED) avakivoUue WoTe 0 TTOAUPEPIONOG VA YiVeEl
opolduop@a. 2ta Ociypata yia Tnv atmodIaTaKTIKA NAEKTPOPOPNON TTPOCTIOETAI
PUBUIOTIKO peTOuoiwong o€ avaloyia 2:1. ‘Emreira autd etwalovral atoug 40°C yia
20 Aetrtd. H nAekTpo@opnon trpayuartoTrolsital uttd xaunAr taon (50-60V) péxpr Ta
Ociypara va TTEPACOUV  ATTO TNV TINKTA €MOToIBAONG OTNV TTNKTH dlaXwpPIoPoU Kal
META augdavetal ota 120V. Metd Tnv OAOKANpwaon TNG NAEKTPOPOPNONG, yia Tnv

EMPAVION TWV TTPWTEIVWV TTAVw oTo gel yivetal Xpworn e Coomassie G-250.

2.15 Stable isotopic labeling with amino acids in cell culture (SILAC Labeling)

Eival pia texvikn [36] TTou a@opd oTnV TTOCOTIKOTTIOINGN TOU TTPWTEIVIKOU dEiyuaTod.
XpnolyoTrol€ITal BPETITIKO YECO TTOU AVTi TO KAVOVIKA apIvOogEa apyivivn-Auaivn €xel
Ta Bapid 106T0TTa TOUG, [“*Ce, *Na]-L-lysine and [**Cs, *N4]-L-arginine.

Me tn xpwaon trypan blue petpdue TOV APIBUO TWV KUTTAPWY TTOU UTTAPYXOUV OTnV
kaAAiépyela. Otav €xouv @Ttaoel oTig 200.000/ml cival 00 KuTTaPIKOI dITTAQCIACUOI.
211G 400.000/ml givarl TpeIG. ZUVOAIKA BEAOUPE TTEVTE E €1 KAl IOWG ETTTA KUTTAPIKOUG
OITTAACIOOOUG yIa VA €ipacTe oiyoupol OTI Ta Bapid auIvogéa EXOUV EVOWUATWOEI
Méoa oTa kuTTapa [37].

=ekivape atéd 25.000 cells/ml -50.000->100.000->200.000->400.000

KI €101 €XOUpE TEOOEPIG DITTAACIOOPOUG. MeTpdue va dOUUE av OVIWG T KUTTOPA YAG
éxouv @tdaocel oTig 400.000 kai £TTEITa Ba ETTAVAIWPICOUPE TA KUTTAPO EEKIVWOVTAG ME
50.000 cells/ml ->100.000>200.000>400.000 kI £€T01 £XOUME TOUG ETTOUEVOUG TPEIG

KUTTAPIKOUG JITTAQCIACHOUG YIA TO GUVOAO TwV £TTTA dITTAaciacpwy. ‘EoTtw:

Heavy: 180.000cells/ml
Light: 90.000cells/ml
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180.000_
25.000

90.000_
25.000

7,2 Kal 3,6

MNa pia kuttapikr kaAAigépyeia Twv 30 mi

—=4,16 K =2=8,3.

Emopévwg, ammd 1n Bapid kaAAiEpyeia TTaipvoupe 4,16ml, Ta QUYOKEVTPOUNE Kal TA
emavaiwpoupe o€ 30 ml heavy SILAC medium. To avTtioToixo KAVOUUE Kal yid T
eAA@PA eTTICUPACHEVA KUTTAPA. META TO TTEPAG TEOCTAPWY NUEPWV PETPAME Eava TwvV
apIBud TWV KUTTAPWY TTOU QUOIOAOYIKA TTPETTEI va €xouv @Tdoel oTig 400.000 agpou
KABe KUTTOPIKOG OITTAQCIAONOG XpelddeTal Trepittou 24 wpes. Kdavoupe tnv idia

dladikaoia pe TTapaTTdvw POVOo TToU auTr) TN opd apXikd BéAouue 50.000 cells/ml.

2.16 ETidpaon UeE avOOTOAEIC KIVAOWV.

O1mwg avagépbnke Tapatrdvw emmAéXOnkav 4 oucieg TTapdywya Tou Gleevec kail To
id1o To0 Gleevec. Mg 10 TTEPAG TWV ETTTA KUTTAPIKWY OITTAACIOCUWY, TO TTEPIEXOUEVO
Twv QAaokwv (100 ml) xwpiletal o 5 pIKpOTEPEG PAdoKeg ammd 20 ml kal oTnv
KaBepia TTpooTiBevTal avTioToiXxa ol 5 oucieg oe TeAIKN cuykévipwon 1uM [15, 23,
38]. Z1iI¢ PAAOoKeG Pe Ta Bapia I06TOTTA TTPOCTIBETAI VEPO  DMSO evw OTIGC QAAOKES
ME Ta eAa@pIa TTpooTiBevTal o1 avaoToAeic. O1 ouaieg agrivovtal va dpdoouv yia 24
WPEG.

To DMSO TtrpooTifetal w¢g control yia va €ipaoTte oiyoupol ot dev eTTIPEdlel Ta
KUTTApa Kal OTI N €TTidpaon oPeiAeTal JOVO OTIG ouaieg. ETTITTA 0oV, Ta TTapAywya TOU

Gleevec cival dioAupéva oe DMSO evw 1o Gleevec og vepd.

2.17 MpwTeouiki avaAuon.

Me 1o TTépag TWV 24 WPWV TTPOXWPAKE oTn dIadIKaoia TNG TTPWTEOUIKAG avaAuong.
ApxIK& Ta KUTTapa CUAAEyovTal pe dia atrAfl euyokévipion ota 12509 yia 5 Aetrrd.
lMNa tn AVon Twv KUTTdpwy o’autd 1o oTadio XpnoipoTtroieital NH4HCO3. AvdAloya ue
TO MPéyeBog TOU ICAPOTOG TWV KUTTApwv TrpooTtABevrar 400 pl kol dGua  eival
atrapaitnto emmAéov. MNaywvetal (-80°C) kai Eemaywveral (Bepuokpacia dwuaTtiou)

TO KUTTOPIKO EVAIWPNUA TPEIG POPEG YIA TN dIACTACN TWV KUTTTAPWV.
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Mivetar o @uyokévrpion yia 15 Aemrtd ota 13.000 oTpo@ég Kal CUAAEyETAl TO
uttepkeiyevo. Me Tn péBodo Bradford petpdTal n  TTPWTEIVIK  OUYKEVTPWOT.
Avapiyvioupe 250ug atmd 1O KABE KUTTAPIKO €KXUAIOUA (ETTIONUACHEVA Bapia Ki
eAa@pid apyivivn, Auaivn). MpooTeiBetal CHsN3HCI (Gu.HCI) o€ TeAIKr) cuykéEvTpwon
0,5M yia tnv atmodidtagn Twv TpwTeivwv Kal ACN o€ TeAIKy ouykévipwon 2%.
ATtreuBeiag akoAouBei Téwn pe Tpuwivn 1/50 6An voxTa otoug 37 °C. Tnv e€mouevn
Mépa TTpoOTiOETal OEIKO 0&U 4pl/100pl (to pH Ttpémer va eivar 3). AkoAouBei
@uyokévtpion yia 10 Aetrtd ota 13.000 oTpo@ég.Ta TTETITIOIA AVAKTWVTAI WG (U
ME QuyokévTpion UuTtO Kevo (speedvac) kai emmavadiaAutotrololvrtal o€ 20ul 2mM
Tris(2-carboxymethyl) phosphine HCI (TCEP.HCI ) oe 2% ACN étav mpdkeital va

yivel éyxuon Toug oTo LC.

2.18 AvadAuon e QOCUOATOUETPIO NAdag

Mia avéAuon LC-MS akoAouBei apkeTd Bripata atrd TNV TTPOETOINACIA TOU OEIYHNATOS
MEXP!I TN Bpaucpartotroinon Twv TETMOIwY. Ta TremTidla diaxwpifovtal Pe uypn
xpwpatoypagia (Dionex Ultimate 3000) oc otiAn C18 30cm Trou gival ouleuypévn
ME TO @aopaTtoueTpo Halag LTQ-Orbitrap XL (Thermo Electron) pe T1TNyN
nAekTpowekaopou. H diaBd&Buion diapkei 3 wpeg. H pon civar 300nl/ min. 2pl
dciyparog goptwvoval otn oTAAN Kal n diadikacia emavalauBaveTal Tpeig opég. O
MNXaviopog  Bpaucparotroinong  €ivar CID  (collision induced dissociation).
XpnaoiuyoTtroigital To Aoyiopiké XCalibur yia Tn avédktnon Twv @acudtwy ammo 1o LTQ-
Orbitrap XL, To Mascot Distiller yia tn yetarpoTrr) Twv raw apxeiwv o€ apxeia Mascot
Kal To Mascot Daemon interface (version 2.2.0; Matrix Science) yia Tnv avalntnon
QUTWYV TWV apxeiwv oTn Bdaon dedouEvwy.

H Bdaon &edopévwyv TToUu xpnolpotroindnke civar n Swiss-Prot database yia homo
sapiens. Q¢ KaBOPIOPEVES TPOTTOTTOINCEIG £XOUE 0geidwan TnG peBelovivng (gival pia
ouvnBIoEVN TPOTTOTTOINCN TWV TTPWTEIVWYV), AKETUAIWON oTo N- TEPUATIKO AKPO TWV
TeETTIdiWY (autd cupPaivel oto 80% TwWV KUTTAPWY Twv BnAacTIKwy) pyro-glu (yiaTi
Kapia @opd o1o N- TepuaTIKO AKPO YiveTal KUKAOTTOINON a1rd TO YAOUTAMIKG 0&U) Kal
SILAC n emoupavon. Tpuwivn 10 €vfupo TToU XpnoigoTroindnke (ue éva missed
cleavage) 10 €Upog palag yia TO PNTPIKG 16V €ival ota 10ppm kAl yia 1A

Bpaucpuartotroinuéva 16vTa ota 0.5 Da.
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2.19 Neipapartikn d1adikaoia

"evika n TTeipapaTikn dladikaoia TTou akoAouBrnenke @aiveTal 0TNV TTAPAKATW EIKOVA:

Heavy Kand R Light Kand R
—————m
Imatinib treated
Cell lysis
1:1 mixed

&R

Trypsin digestion

BT

LC-MS/MS

Eikéva 10. MNeipapatikh akoAoubia.
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3. AttoteAéopaTta

O1mrwg avagépbnke TTapatmdvw, €TeIdA Ta TTapdywya Tou gleevec eival dioAupéva o€
DMSO ¢£tpette va eAéygoupe oTI N ouykévTpwon Tou DMSO T1Tou XPnOIKOTIOINCAUE
O¢ev emdOPA oTa KUTTApPA. H eikdva 11 deixvel Tnv katavopr Tou L/H oTo Treipaua autd

OTTOU BAETTOUPE TNV KOTAVOUN O€ ETTITTEDO TTETTTIOIWV VA £XEI TTOAU OTEVO €UPOG. AUTO

Ocixvel OTI Ta TTPWTEOPATA BE dlAPEPOUV PETAEU TOUG.

number of average of the
different peptide peptide ratios
ratios
number of
different peptides 0,75 ]
4 . 0,75 average ratio L/H
peptide 0,76

" 075
e o 8 0,78
1 peptlde 0.81 08 —— _
O 79 /
0.77 077

0,76 =
077

1 protein

1 peptide —

Eikéva 10. YtroAoyiouég L/H ratio.
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ll:lg AL SN\

umber of unique
eptides

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
Distribution for L/H (log2)

Eikéva 11. Katdvoun katé Gauss.
35



H eikéva 10 deixvel Twg uttoAoyieTal n avaAoyia eAa@pid Tpog Bapia icoéToTra (L/H
ratio) kar TTwg autdg o apIiBuOG pag deixvel TN dIAPOPOTIOINCN OTIC CUYKPITIKEG

MEAETEG TWV TTPWTEOUATWV.

2€ KABe PeAETN avaAuBnkav duo dlapopeTikG BioAoyikd deiyuata yia Tnv KABe pia
QTTO TIG TTEVTE OUTIEG KA YIA TIG OUO OUYKPITIKEG JEAETEG.

2TN TTPWTN TTPOCEYYION EiXOUE WG control TN KUTTAPIKN o€Ipd hE vePO yia To gleevec
kal DMSO yia Ta TTapdywya Ta oTToia monuavenkav ye ta Bapid I0OTOTTa VW JE TA
EAQPIA Ol avaoOTOAEiG. 2Tn OeUTEPN TIPOOEYYION EiXAUE TNV KUTTAPIKA O€IpA ME
gleevec wg control emionuUacuévn Pe Ta Bapid auIvocEa Kal TIG EVOTTOUEIVTEG TPEIG
OUCIEG ETTIONUACHEVEG ME TA eAA@PId apivogéa. O1 dUO auUTEG OUYKPITIKEG MEAETEG

@aivovTal TTapaKAaTW:

2UYKPITIKA PUEAETN 1: heavy K562+H,0 - light K562+ gleevec
heavy K562+ DMSO - light K562+SK23
heavy K562+ DMSO - light K562+Y22
heavy K562+ DMSO - light K562+SK20
heavy K562+ DMSO - light K562+Y18

2UYKPITIKA YUEAETN 2: heavy K562+ gleevec - light K562+SK23
heavy K562+ gleevec - light K562+Y22
heavy K562+ gleevec - light K562+SK20
heavy K562+ gleevec - light K562+Y18

3.1 YuykpITIKA HEAETN 1

3.1.1 TorroAoyia Kal AEITOUPYIO TAUTOTTOINUEVWYV TTPWTEIVWV.

ATIO Ta dUO B1aPOPETIKA auTd deiyuaTa yia TNV KABE ouoia BpEBnKav ol KoIVEG HETAEU
Twv OUO0 OelyudTwy TIPWTEIVEG YIa va EeKIVAOEI N AvaAUCH TOUG. 2ZUVOAIKA ol
TTPWTEIVEG TTOU TauToTroIBnkav gival 798 yia 10 gleevec, 697 yia Tnv SK23, 676 yia
TNV Y22, 671 yia Tnv SK20 kai 645 yia v Y18.
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Gleevec

Aciyua 1 Agiyua 2
ddaopata 51261 62478
TauTtoTroINoEIg 11138 13740
Movadikd TreTTTidIa 3199 3636
Movadikég TTPWTEIVEG 834 874
Koivég Trpwreiveg 798
SK23

Acgiyua 1 Agiyua 2
ddoparta 56763 63385
TauTtoTToINCEIg 13524 13733
Movadika TreTTidia 3625 3456
Movadikég TTpwTEivVES 878 844
Koivég Trpwreiveg 697
Y22

Acgiyua 1 Acgiypa 2
ddoparta 53993 64528
TauToTToINCEIg 13433 14095
Movadikd TreTTTidia 3277 3528
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MovadIkég TTPWTEIVEG 841 858
Koivég Trpwreiveg 676
SK20

Aciyua 1 Acgiyua 2
ddaopara 50833 65130
TauToTtroINoEIg 12882 14682
Movadika TreTTidia 3286 3703
Movadikég TTPwWTEIVES 831 854
Koivég Trpwreiveg 671
Y18

Acgiyua 1 Acgiypa 2
daopara 50399 64564
TauToTroINCEIg 12593 14759
Movadika TreTTidia 3084 3656
MovadIKEG TTPWTEIVES 796 855
Kovég TTpwreiveg 645

Mapatnpouue OTI evw EeKIVAPE aTTO éva PEYAAO apIOUO QOOPATWY yia Tnv KABe
oucia 600 TTPOXWPAME OTIG TAUTOTTOINCEIG, OTA JOVADIKA TTETTTIOIN KAl OTIG TIPWTEIVES
0 apIBuOG autdg peiwveral. O1 TautoTroioelg eival 10 25% Twv QACPATWY, TA

povadika TTeTTidla atmoTeAoUV 170 25% TwV TAUTOTTOINCEWY Kal Ol TTPWTEIVEG TO 25%
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Twv TEMTIdiwv. Tnv idia €kdéva TrapatnPEOUME Vyia OAEG TIC OuCieg  TTOU

XPNOoIJoTToINOnKav.

To TABo¢ Twv TPWTEIVWYV TTou TautoTroenkav otnv 1" peAétn sivar yeydho. Ol
TTEPICOOTEPEG TTPWTEIVEG TTOU BPEBNKAV €ival KEPATIVES, 1I0TOVEG KAl TOUPTTOUAIVEG.
MapatnpouvTtal OUWG KAl OPKETEG PIBOCWHIKEG KABWG Kal KATTOIEG AVTIYOVIKEG
TTPWTEIVEG. APKETEG TTPWTEIVESG TTOU OxeTiCovTal ue To DNA, dnAadr Tnv avtiypagn,
TNV ETTIOKEUN KAl TOV AQvVACUVOIOOWO TOU KOI QPKETEG TTOU OXETICOVTAI PE TO UATIOMA
Tou MRNA. ToAAéG TTOU ava@épovTal 0Tn YETAPPAON Kal oTn PeTaypaen. ETriong,
OPKETEG YIO T OUVOEon TIPWTEIVWYV Kal TNV avadiTTAwor Toug OTTwG Eival ol
oatrepoviveg. H AioTa ue OAeg TIG TTpwTEiveg BpiokeTal oTo TEAOG TNG TTAPOUCOG

Epyaoiag oTov TTivaka 6.

2TIG €IKOVEG TTAPAKATW PAiVOVTal TO TTOOOOTA TWV TAUTOTTOINUEVWY TTPWTEIVWV (798)
amd 10 17 peAéTn oUPPWVA PE TO PEPOG TOU KUTTAPOU TIoU BpioKovTal Kal TN

AgIToupyia TTou mMTEAOUV O€ QUTO.

cell membrane

cytoplasm
50%

mitochondrion
proteasome ER subunit 2%
1% 2% 8%

Eikéva 12. TomroAoyia TTpwTEivOV TNG GUYKPITIKAG MEAETNG 1 (GUVOAIKG 798 TTPWTEIVEG).

Omrwg @aivetal otnv €ikova 12, 10 peyaAutepo 100001 (50%) OTnVv TOTTOAOYIO TWV
TTPWTEIVWV TOU KUTTAPOU KATOAAUBAVOUV KUTTOPOTTAAOUOTIKEG TTPWTEIVEG EVW) €va

TTOAU MIKPO, pOVO TO 3% kKataAapBdvouv ol PEUPBPAVIKEG TTPWTEIVES. ZuvavTAUE
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TTOAAEG TTPWTEIVES TTOU BpioKovTal OTN PMEYAAN UTTOPOVADA TOU PIBOCWHATOS Kal £Va
TTANB0G TTpwTEiVWY TTou Bpiokovtal atov TTUpAva (18%). AKkoAouBouv pe PIKPOTEPO
TToo00Td (1 Kol 2%) TTpwrTeiveg TTou Bpiokovtal oto evdotmrAacuatiké diktuo (ER),
OTO MPITOXOVOPIO, OTO TTPWTEOCWHA KAl OTOV KUTTOPOOKEAETO TOU KUTTTAPOU. TEAOG

éva 3% atToTeAOUV TTPWTEIVEG TTOU BpioKovTal OTA VANATIA TNG KEPATIVNG.

host-virus

interaction unknown
4% 6%

Function

cell cycle
3%

translation
14%

GTP
binding
2%
glycolysis __\
2% chapero

1%

signal
ransduction
3%
transposrt
6%
cytoskeleton

DNA' organization
metat:ollsm stress response proteolysis transcriptionlapoptosis 2%
7% 3% 2% 11% 3%

Eikéva 13. Aciroupyia Tpwreiviov 1% ueAétng (OUVOAIKG 798 TIPWTEIVEG).

21NV €IKOva 13 TTaparnpouvTal ol TTOAAEG DIOQPOPETIKEG AEITOUPYIEG TWV TTPWTEIVIV.
Ta peyoAUTEPA TTOOOOTA CUVAVTWVTAI OTN JETAYPAQN Kal TN METAQPaon PE 11% kal
14% avtioToixa. AkoAouBouv pe MIKPOTEPA TTOOO0O0TA 2-3% TTPWTEIVEG TTOU
EUTTAEKOVTAlI OTO KUTTAPIKO KUKAO, OTn METAYWYH ONPATOG, OTAV Opydvwon Tou
KUTTOPOOKEAETOU, OTNV ATTOTITWON, OTNV TTPWTEOAUCN, O€ KATAOTOON OTPEG, OTN
yAukOAuon kal otn Tpocdeon Tou GTP. [pwreiveg TOU avagépovial OTO
peTaBoAioud Tou DNA atmoteAouv 10 7%, TTPWTEIVEG UTTEUBUVEG yia TR PETAPOPdA
GAAWV TTPWTEIVWV A 16VTWY TO 6% Kal TTpwTEiveg TTou BonBouv oTnv avaditTTAwaon

TTPWTEIVWYV TO 4% TOU GUVOAOU.

3.1.2 NMpwrTtEivec Y d1A@OPOTTOINUEVN EKPPACN.

2TOV TTIVOKA TTAPOKATW @QAiVOVTAl CUYKEVTPWTIKA TTOOEC aTTO TIG TTPWTEIVEG TTOU
€xouv TauToTroINBei éxouv augnBei ) PeIwBei oTnv KABe ouaia. ZUVOAIKA Ol KOIVEG

TTPWTEIVEC TTOU AuEAvETal i HEILVETAI N EKPPACN TOUG gival 29 aTov apiBuo.
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Proteins | Protein name MW (Da) | pl Localization Function SK2 | Y22 | SK2 | Y18 | Gleevec
3 0
000571 | ATP-dependent RNA helicase 73,243 6.73 cytoplasm host-virus interaction 1 1 1 1 1
DDX3X
P09622 | Dihydrolipoyl dehydrogenase, 54,177 | 7.95 mitochondrion dehydrogenase \ \ 1 1 N
mitochondrial
P49006 | MARCKS-related protein 19,529 | 4.65 plasma membrane | signal transduction 1 N N N 1
043175 | D-3-phosphoglycerate 56,651 | 6.29 cytosol aa biosynthesis N N N 1 N
dehydrogenase
060739 | Eukaryotic translation initiation 12,824 | 6.82 unknown protein biosynthesis 1 N 1 N N
factor 1b
P41567 Eukaryotic translation initiation 12,732 6.9 cytoplasm protein biosynthesis 0 N 1 1 N
factor 1
Q14011 | Cold-inducible RNA-binding 18,648 | 9.51 cytoplasm stress response N 1 N 1 N
protein
Q9Y4L1 | Hypoxia up-regulated protein 1 | 111,335 | 5.16 en reticulum stress response N N 1 1 N
QINR30 | Nucleolar RNA helicase 2 87,344 |9.32 nucleus Can unwind double- 1 N N l N
stranded RNA
P07237 | Protein disulfide-isomerase 57,116 | 4.76 cell membrane formation, breakage and | 1 N 1 1 N
rearrangement of
disulfide bonds
P22087 | rRNA 2'-O-methyltransferase 33,784 | 10.18 nucleus rRNA processing N N N ! N
fibrillarin
Q9BQ39 | ATP-dependent RNA helicase 82,565 | 9.26 nucleus unknown 1 N N ! N

DDX50
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P49915 | GMP synthase [glutamine- 76,715 | 6.42 cytoplasm GMP biosynthesis N N N 1 N
hydrolyzing]
P43243 | Matrin-3 94,623 | 5.87 nucleus transcription N N N 1 N
Q15084 | Protein disulfide-isomerase A6 | 48,121 | 4.95 cell membrane chaperone N N 1 N N
P30101 | Protein disulfide-isomerase A3 | 56,782 | 5.98 en reticulum signal transduction N N 1 N N
Q13435 | Splicing factor 3B subunit 2 100,228 | 5.52 nucleus host-virus interaction 1 N N N N
Q96EP5 | DAZ-associated protein 1 43,383 | 8.73 cytoplasm differentiation N N N ! N
Q08211 | ATP-dependent RNA helicase A | 140,958 | 6.41 cytoplasm Unwinds double- N N N l N
stranded DNA and RNA
in a 3'to 5' direction.
Q96AE4 | Far upstream element-binding 67,560 | 7.18 nucleus transcription N N N l N
protein 1
Q16630 | Cleavage and polyadenylation 59,210 | 6.66 nucleus mRNA processing N N N 1 N
specificity factor subunit 6
P62714 | Serine/threonine-protein 35575 |5.21 centromere modulate the activity of | | N N N N
phosphatase 2A catalytic some kinases
subunit beta isoform
P49327 | Fatty acid synthase 273,427 | 6.01 cytoplasm fatty acid, lipid N N 1 l N
biosynthesis
Q13067 | G antigen 3 12,937 | 4.19 unknown unknown N N N ! !
Q13069 | G antigen 5 12,924 | 4.19 unknown unknown N N N ! !
Q13070 | G antigen 6 12,892 | 4.19 unknown unknown N N N ! !
Q92688 | Acidic leucine-rich nuclear 28,788 3.93 cytoplasm cell cycle ! N N N N

phosphoprotein 32 family

member B
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Q5T1J5 | Putative coiled-coil-helix-coiled- | 15,490 9.95 mitochondrion unknown 1
coil-helix domain-containing
protein CHCHD2P9,
mitochondrial
Q9Y6H1 | Coiled-coil-helix-coiled-coil-helix | 15,513 9.43 mitochondrion unknown 1
domain-containing protein 2,
mitochondrial
up regulated 8 2
down regulated 14 5

43




3.1.3 MeAéTn dAANAETTIOPACEWYV TTPWTEIVWV.

O1 TpwrTeiveg, TTOANEG POPEG, YIa va Yivouv AEITOUPYIKES TTPETTEI va aAANAeTTIOpdoouV
ME GAAEC TTPWTEIVEG OXNUATICOVTAG OUUTTAOKA PETAEU TOUG. O aAANAETTIOPACEIS TWV
TIPWTEIVWV TTOU £XEI augnOEi 1 PEIWBEI N EKPPACT) TOUG JEAETABNKAV PE TO
TPoypapua STRING

(http://stringdb.org/newstring_cai/show_input _page.pl?Userld=fHIcVi_ RVUmP&sessi
onld=YVHEVUCCcVLRS).

2TIG TTAPAKATW EIKOVEG QAiVOVTAI Ol UTTAPXOUOCEG AAANAETTIOPACEIG TWV TTPWTEIVWIV.

Eikéva 14. ANnAemdpdoeig ouaiag SK20 up -regulated.

2tnv eikéva 14 BAEmouue TpeIG OIOOUAQIBIKES 1oopepaoeg (P07237, P30101,
Q15084), ue Tnv Hypoxia up-regulated mpwrteivn 1(Q9Y4L1) va aAAnAemdpolv

METALU TOUG
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Eikova 15. ANnAemdpdoeig ouoiag Y18 up kair down-regulated.

2Tnv ekéva 15, Bpiokoupe aAAnAemidpaon peTagu TG Hypoxia up-regulated
mpwTteivn 1(Q9Y4L1) kai TG dIoOUAQIBIKAG Ioouepdong (P07237). Ta mi¢ down-
regulated aAAnAemdpd pia RNA gAikaong A e€aptwuevng atmmd 1o ATP(Q08211) kai
MIag TTupnVvIKNG eAikdong 2 (Q9NR30).

3.2 TUYKPITIKA UEAETN 2.

3.2.1 TotroAoyia Kal AEITOUPYIO TOUTOTTOINUEVWYV TTPWTEIVWV.

ATIO Ta dUO dlaPopEeTIKA auTd deiypaTa yia TNV KABE oucia BpEBnKav oI KOIVEG JETALU
Twv OUO OelyuATWV TIPWTEIVEG yia va EeKIVAOEI n avaAuor] TOuG. ZUVOAIKA ol
TTpwTeEiveg TTou TauTtotroinenkav eivar 1029. MNa 1o {euyog gleevec-SK23 Bpébnkav
846, 852 yia 1o {euyog gleevec-Y22, 834 yia 10 {eUyog gleevec- SK20 kai 853 yia 10
Ceuyog gleevec -Y18.
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Gleevec- SK23

Aciyua 1 Agiyua 2
ddaopata 56398 50906
TauTtoTToINoEIg 14958 11105
Movadikda TTeTTTidIa 4345 3168
Movadikég TTPWTEIVES 980 846
Koivég Trpwreiveg 846
Gleevec-Y22

Acgiyua 1 Agiyua 2
ddoparta 58970 52531
TauTtoTToINCEIg 15278 12172
Movadika TreTrTidia 4162 3530
Movadikég TTpwTEiVES 934 868
Koivég Trpwreiveg 852
Gleevec- SK20

Acgiyua 1 Acgiypa 2
ddoparta 53377 52531
TauTtoTToINoEIg 14376 12456
Movadika TreTTTidia 4167 3497
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MovadIkEéG TTPWTEIVES 912 848

Koivég Trpwreiveg 834
Gleevec-Y18

Acgiyua 1 Acgiyua 2
ddaopara 53522 58311
TauToTroINoEIg 11584 15410
Movadika TreTTidia 3442 4186
Movadikég TTPwWTEIVES 865 922
Kolvég TTpwreiveg 853

Ta ammoteAéopaTa Kal g€ auTh TN PEAETN TTolKiAouv. Ki €dw TautoTroIRBnkav TTOAAEC
IOTOVEG, KEPATIVEG KAl TOUPTTOUAIVEG. [lapaTtnpouvtal QApPKETEG PIBOCWHIKEG Kal
avTIyoVIKEG TTPWTEIVES. MpwTeiveg TTou AauBdvouv PEPOG OTIC BACIKEG AEITOUPYIES

TOU KUTTAPOU KOTAAQUPBAVOUV TO HEYAAUTEPO HEPOG TWV TAUTOTTOINCEWV.

2TA TTAPOKATW YPAPUATA QAIVETAI CUVOAIKA N TOTTOAOYIQ Kal N AEITOUpyia OAWY TwWV

TPWTEIVWYV (1029) Tng 2™ peAéTng.
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unknown
6%

|Oca|izati0n cell membrane
5%

proteasome _ other
1% 5%

nucleus

18%

mitochondrion
3%

cytoskeleton

2% filament

3% ER  subunit

2% 6%

Eikéva 16. TotmroAoyia Twv Tpwreiviav TNG 2™ ueAétng (1029 Tpwreiveg).

AT6 TNV €ikéva 16 TTapaTtnpeitTal To HEYOAUTEPO TTOOOOTO TTPWTEIVWV va BpiokeTal
oT0 KUTTOPOTTAaopa (49%). AkoAouBei éva 15% Trou BpiokeTal otov TTUpAva. Me
TT0000TO 5% OUVaVTAUE PEUPPAVIKEG TTPWTEIVEG KABWG Kal TTPWTEIVEG TTOU Oev
yvwpiloupe akpiBwg 1mou PBpiokovtal. Eva 6% Bpiokovralr otn peyadAn utropovada
TOU PIBOCWHOTOG Kal OKOAOUBOUV HPE HPIKPOTEPA TTOOOOTA TNG TAENG Tou 2 Kal 3%
TPWTEIVEG TIOU  PBpiokovial  OTa  MITOXOVOPIA, OTOV  KUTTAPOOKEAETO  OTO

evootTAacpaTiko dikTuo (ER) kai oTa vidia TnG KepaTtivng.

. host-virus

Function interaction

glycolysis_ GTP-binding ~ proteolysis 3%
2% 2% 4%

|

unknown
5%

other
14%

chaperone+pr
folding

3%
DNA

metabolism
11%

stress respons
3%

C r transduction

organization transport 4%
5% 7%

Eikéva 17. Acitoupyia Twv TpwTeiviov TNG 2ng peAéTNG (1029 TTpwTEiveg).
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Ooov agopd T Asitoupyia Twv TPWTEIVWYV (eIkdva 17) TTapartnpeital Ta yeyaAuTepa
TTOO00TA VO OUVAVTWVTAI OTn PETAPPOON Kal ouvBeon Twv TTpwTeivwv (16%), 0Tn
peTaypaen Kal peTaBoAioud Tou RNA (12%) kai 70 peTaBoAopd Tou DNA (11%).
AkoAouBoUvV pIKPOTEPA TTOOOOTA O€ TIPWTEIVEG TTOU £XOUV va KAVOUV ME TNV
opydavwaon Tou KUTTOPOOKEAETOU (5%), TN peTaywyn oApaTog (4%), TNV avaditrAwon
TWV TTPWTEIVWV (3%). Mg TTPWTEIVEG TTOU CUPPETEXOUV OTNV EPQAvion oTpeS (3%),
oTn YAUKOAuon (2%), otn Tpoodeon Tou GTP (2%), 0Tn METOPOPA TTPWTEIVWV Kal

1IOVTWV.

3.2.2 MNpwrTEiveg pe dia@opoTroinuévn EKPpacn.

210 0eUTEPO TrEipapa €xouv TauToTToINBEl 256 Kalvoupleg TTPWTEIVEG. ZUVOAIKA Ol
KOIVEG TTPWTEIVEG TTOU QUEAVETAI ] PEIWVETAI N EKQPOCN Toug gival 88 oTov apiBud,
OPKETA TTEPIOOOTEPEC O OXéon e Tou 1% TeipduaTtog. ZTov TTOPAKATW TrivaKa

@aivovTal Kal Ol TIPWTEIVEG TTOU QUEAVETAI I JEIWVETAI N EKPPATT] TOUG.
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MNivakag 4. MpwTeiveg TTou dIAQOPOTIOIEITAI N EKPPACT] TOUS aTn 2" HeAETN.

Proteins | Protein name MW (Da) | pl Localization Function GI-SK23 | GI-Y22 GI-SK20 | GI-Y18
Q9UKK9 | ADP-sugar 24,328 | 4.87 intracellular hydrolase activity N N 1 1
pyrophosphatase
P33316 | Deoxyuridine 5'- 26,563 | 9.46 mitochondrion | nucleotide metabolism N N 1 N
triphosphate
nucleotidohydrolase,
mitochondrial
000571 | ATP-dependent RNA 73,243 6.73 cytoplasm host-virus interaction 1 - - 1
helicase DDX3X
Q09666 | Neuroblast differentiation- 629,101 | 5.8 nucleus nervous system 0 0 1 1
associated protein AHNAK development
P62805 Histone H4 11,367 11.36 chromosome nucleosome assembly N 0 1 1
P08758 | Annexin A5 35,937 | 4.93 cytoplasm blood coagulation N N 1 1
060814 | Histone H2B type 1-K 13,890 10.31 chromosome | nucleosome assembly N N N 1
P06899 | Histone H2B type 1-J 13,904 10.31 chromosome | nucleosome assembly N N N 1
P23527 | Histone H2B type 1-O 13,906 10.31 chromosome | nucleosome assembly N N N 1
P57053 | Histone H2B type F-S 13,944 | 10.37 chromosome | nucleosome assembly N N N 1
P58876 | Histone H2B type 1-D 13,936 | 10.31 chromosome | nucleosome assembly N N N 1
P62807 | Histone H2B type 1- 13,906 | 10.31 chromosome | nucleosome assembly N N N 1
C/E/FIGI
Q16778 | Histone H2B type 2-E 13,920 |10.31 chromosome | nucleosome assembly N N N 1
Q5QNW | Histone H2B type 2-F 13,920 |10.31 chromosome | nucleosome assembly N N N 1
6
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Q8N257 | Histone H2B type 3-B 13,908 10.31 chromosome | nucleosome assembly N N N 1
Q93079 | Histone H2B type 1-H 13,892 10.31 chromosome | nucleosome assembly N N N 1
Q96A08 | Histone H2B type 1-A 14,167 10.31 chromosome | nucleosome assembly N N N 1
Q99877 | Histone H2B type 1-N 13,922 10.31 chromosome | nucleosome assembly N N N 1
Q99879 | Histone H2B type 1-M 13,989 10.31 chromosome | nucleosome assembly N N N 1
Q99880 | Histone H2B type 1-L 13,952 10.31 chromosome | nucleosome assembly N N N 1
P17516 | Aldo-keto reductase family | 37,067 6.46 cytoplasm transformation of 1 1 N 1

1 member C4 dihydrotestosterone into its

less active form

P04908 | Histone H2A type 1-B/E 14,135 | 11.05 nucleus nucleosome assembly N N N 1
POC0S8 | Histone H2A type 1 14,091 | 10.9 nucleus nucleosome assembly N N N 1
P20671 | Histone H2A type 1-D 14,107 | 10.9 nucleus nucleosome assembly N N N 1
Q16777 | Histone H2A type 2-C 13,988 | 109 nucleus nucleosome assembly N N N 1
Q6FI13 | Histone H2A type 2-A 14,095 | 10.9 nucleus nucleosome assembly N N N 1
Q7L7LO | Histone H2A type 3 14,121 11.05 nucleus nucleosome assembly N N N 1
Q93077 | Histone H2A type 1-C 14,105 11.05 nucleus nucleosome assembly N N N 1
Q96KK5 | Histone H2A type 1-H 13,906 10.88 nucleus nucleosome assembly N N N 1
Q99878 | Histone H2A type 1-J 13,936 10.88 nucleus nucleosome assembly N N N 1
Q9BTM1 | Histone H2A.J 14,019 10.9 nucleus nucleosome assembly N N N 1
P52895 | Aldo-keto reductase family | 36,735 | 7.13 cytoplasm lipid,steroid metabolism N 1 N N

1 member C2
P22087 | rRNA 2'-O- 33,784 | 10.18 nucleus rRNA processing N N N !

methyltransferase fibrillarin
P07339 | Cathepsin D 44552 6.1 lysosome protein breakdown N N N 1
Q92688 | Acidic leucine-rich nuclear 28,788 3.93 cytoplasm cell cycle ! N N N
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phosphoprotein 32 family

member B
Q14011 | Cold-inducible RNA-binding | 18,648 9.51 cytoplasm stress response
protein
P28070 | Proteasome subunit beta 29,204 5.7 cytoplasm host-virus interaction
type-4
Q9Y5S9 | RNA-binding protein 8A 19,889 5.5 cytoplasm translation regulation
Q96AE4 | Far upstream element- 67,560 7.18 nucleus transcription
binding protein 1
Q04637 | Eukaryotic translation 175,491 | 5.25 cytosol translation
initiation factor 4 gamma 1
060739 | Eukaryotic translation 12,824 6.82 unknown protein biosynthesis
initiation factor 1b
P41567 Eukaryotic translation 12,732 6.9 cytoplasm protein biosynthesis
initiation factor 1
Q9UMS | Pre-mRNA-processing 55,181 6.14 cytoplasm DNA damage,repair
4 factor 19
Q01844 | RNA-binding protein EWS 68,478 9.37 cell membrane | transcription
015523 | ATP-dependent RNA 73,154 7.24 cytoplasm unknown
helicase DDX3Y
P05386 | 60S acidic ribosomal 11,514 4.21 cytosolic large | translation
protein P1 ribosomal
subunit
Q13067 | G antigen 3 12,937 4.19 unknown unknown
Q13069 | G antigen 5 12,924 4.19 unknown unknown
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Q96EP5 | DAZ-associated protein 1 43,383 | 8.73 cytoplasm differentiation N N N !
Q13070 | G antigen 6 12,892 | 4.19 unknown unknown N N N !
P25815 | Protein S100-P 10,400 | 4.75 cytoplasm endothelian cell migration | ! ! N
Q16222 | UDP-N-acetylhexosamine 58,769 5.92 cytoplasm post-translational l l - l
pyrophosphorylase modification
Q9BQ39 | ATP-dependent RNA 82,565 9.26 nucleus unknown N N N 1
helicase DDX50
QINR30 | Nucleolar RNA helicase 2 87,344 [9.32 nucleus Can unwind double- N N N 1
stranded RNA
Q5T1J5 | Putative coiled-coil-helix- 15,490 9.95 mitochondrion | unknown ! ! ! !
coiled-coil-helix domain-
containing protein
CHCHD2P9, mitochondrial
Q9Y6H1 | Coiled-coil-helix-coiled-coil- | 15,513 9.43 mitochondrion | unknown l l l l
helix domain-containing
protein 2, mitochondrial
060884 | DnaJ homolog subfamily A | 45,746 6.06 membrane chaperone N - l -
member 2
Q8N7X1 | RNA-binding motif protein, 114,938 | 9.19 unknown unknown - - l -
X-linked-like-3
Q15046 | Lysine--tRNA ligase 68,048 5.94 cell membrane | protein biosynthesis ! ! l N
P18621 | 60S ribosomal protein L17 | 21,397 | 10.18 cytosolic large | translation ! N N N
ribosomal
subunit
Q13501 | Sequestosome-1 47,687 5.1 cytoplasm apoptosis l l l l




P14678 | Small nuclear 24,610 11.2 nucleus mRNA processing/mRNA | v N
ribonucleoprotein- splicing
associated proteins B and
B
P63162 | Small nuclear 24,614 | 11.2 nucleus RNA splicing N N
ribonucleoprotein-
associated protein N
P02765 | Alpha-2-HS-glycoprotein 39,325 5.43 secreted mineral balance ! !
P04264 | Keratin, type Il cytoskeletal | 66,039 8.15 cell membrane | regulate kinases activity - !
1
P60323 Nanos homolog 3 18,844 9.17 cytoplasm cell cycle 0 -
P11171 Protein 4.1 97,017 5.41 cytoskeleton stabilize erythrocyte 0 -
membrane skeleton
P68431 Histone H3.1 15,404 11.13 chromosome nucleosome component N 1
P84243 | Histone H3.3 15,328 11.27 chromosome nucleosome assembly N 1
Q16695 | Histone H3.1t 15,508 11.13 chromosome nucleosome assembly N 1
Q6NXT2 | Histone H3.3C 15,214 11.11 chromosome nucleosome assembly N 1
Q71DI3 | Histone H3.2 15,388 11.27 chromosome nucleosome assembly N 1
P25705 | ATP synthase subunit 59,751 9.16 cell membrane | ATP synthesis - 1
alpha, mitochondrial
P05937 | Calbindin 30,025 4.7 cytosol Buffers cytosolic calcium - N
Q8WWO0 | tRNA-splicing 18,641 4.46 | nucleus mRNA processing - N
1 endonuclease subunit
Senl5
Q9UG63 | ATP-binding cassette sub- 71,290 6.95 mitochondrial | ATP catabolic process - l
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family F member 2 envelope
000567 | Nucleolar protein 56 66,050 9.24 cytoplasm ribosome biogenesis
Q14137 | Ribosome biogenesis 83,630 5.8 nucleus ribosome biogenesis
protein BOP1
P35908 | Keratin, type Il cytoskeletal | 65,433 8.07 intermediate terminal cornification
2 epidermal filament/kerati
n
P02533 | Keratin, type | cytoskeletal 51,561 5.09 intermediate epidermis development
14 filament/kerati
n
P08779 Keratin, type | cytoskeletal 51,268 4.98 intermediate cytoskeleton organization
16 filament/kerati
n
P13645 Keratin, type | cytoskeletal 58,827 5.13 intermediate cellular response to Ca
10 filament/kerati | ions
n
Q7Z3Y7 | Keratin, type | cytoskeletal 50,567 5.33 intermediate unknown
28 filament/kerati
n
Q723Y8 | Keratin, type | cytoskeletal 49,822 4.98 intermediate hair follicle morphogenesis
27 filament/kerati
n
Q7Z3Y9 | Keratin, type | cytoskeletal 51,911 4.86 intermediate unknown

26

filament/kerati

n
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Q7Z3Z0 | Keratin, type | cytoskeletal 49,318 5 intermediate hair follicle morphogenesis
25 filament/kerati
n

P23497 | Nuclear autoantigen Sp-100 | 100,417 | 8.49 nucleus host-virus interaction

P02768 | Serum albumin 67,367 5.92 | secreted regulation of osmotic blood
pressure
up-regulated 8 5 38
down-regulated 12 11 28
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3.2.3 MeAéTn dAANAETTIOPACEWYV TTPWTEIVWV.

CHCHDY
A
S100P e
SQSTML
ALB
A e EIF4G1
<7 EIF1 T

UAPl EIF1B

v
. TSEN154 KARS

Eikova 18. AMnAemidpdoceig elyoug gleevec-Y22 down-regulated.

j,‘..

2TNV €IKova 18, ouvaviAue TOUG EUKAPUWTIKOUG €EKKIVNTEG TNG MeETAgpaons 1B
(060739) ka1 4y (Q04637) va aAAnAemdpolv peTaly TouG. Mia aKoOun
aAAnAemidpaon peTall wiag a-2HS  yAukomrpwreivng (P02765) pe TOV 0p0d
aABoupivng (P02768).

ANXAS5
DUT

N

HIST4H4

N/

AHNAK

i NUDTS @

Eikéva 19. ANMnAemmidpdoeig elyoug gleevec-SK20 up-regulated.
2tnv eikoéva 19, maparnpouue pia aAAnAemmidopaon PeTatu piag udpoAdong 5
TPIPWOPOopPIKAG deoguoupidivng (P33316) kai piag 5 avegivng (PO8758).
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Eikéva 20. AAMAnAemidpdoeig (elyoug gleevec-Y18 up kal down-regulated.

21NV eikéva 20 TTapaTtneouvTal yia TIG TTPWTEIVEG TTOU N EKPPACT) TOUG audveral ol

OAANAETTIOPACEIG PE 1I0TOVEG. 1A TIG TTPWTEIVEG PE PEIWPEVN EKPpaan BAETTOUE TIG a-
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2HS yAukotrpwrteivn (P02765) kai 60S piBocwpikn TTpwTeivng 1 (Q96EPS5), Tic BOP1
mpwrteivn  Ployévveong  Tou  pifoocwuarog  (Q14137), wma  rRNA  2-O
pueBuAoTpavopepdaon (P22087), uia Tupnvik TTpwTteivn 56 (O00567), uia TTpwTEivn
Pre-mRNA-processing factor 19 (Q9UMb54) kai pia DAZ trpwteivn 1(Q96EPS) kai

KEPATIVEG.

3.3 MeAéTn @WOPOPUAIWHEVWYV TTPWTEIVWV.

Mia GAAn Tpdoeyyion yia TN PEAETN TNG €TTidpaong Twv dlIaPOPWVY OUCIWV Eival N
avaAuon Tou TTPWTEOPATOG O OXEON ME TTPWTEIVEG TTOU QWO@OPUAILVOVTAl OThV
Tupoaivn.lNa Tnv eTTiTeEUEN autoU TOu OTOXOU N €TTOMEVN EVEPYEIQ ATAV VO DOUNE PE TN
XPron MOVOKAWVIKOU QVTICWHATOS AVTI-QWO@QOTUPOCiVvNG av TTPocdEvovTal O auTd
PWOPOPUNIWUEVEG TUPOOIVEG.H KUTTAPIKY OEIpa EAEYXONKE VETA ATTO £TTWACN PE TO
gleevec kai n avdAuon Tou TTPWTEOUATOC EYIVE PE XPHOoN NAEKTPOPOPNONG O€ TTNKTA

TTOAU-aKpIAauIdiou. Ta aTTOTEAECUATA ATTO TIG TTNKTEG PAIVOVTAI TTAPAKATW.

1 2 3 4
BRS el il
';.: — "::!v el

.

97,4 kDa

66,2 kDa

45 kDa

31 kDa

21,5 kDa
14,4 kDa

Eikéva 21. 7% 1nkTA emaoToifaong. Aladikacia a.
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1: KUTTAPIKO eKXUAIOUA. 2: UTTEPKEIJEVO PETA aTrd TTAUON ue lysis buffer, 3: TAUGon ue lysis buffer, 4:
ilnua TToU TTEPIEXEI TIG TIPOCOEDEUEVEG TTPWTEIVEG OTO AVTICWHA.

1 2 3 4 5 6 7 8 9 10

97,4 kDa

66,2 kDa

45 kDa

31 kDa

21,5 kDa

14,4 kDa

Eikéva 22. 10% 1nkTA €moToifaong. Aladikacia .

1: KUTTAPIKO eKXUAIOPO Xwpig ouaia (control), 2: kKuTTapik® ekxUAIoua pe gleevec, 3: UTTEPKEINEVO
control petd amd TAUon pe lysis buffer, 4: utrepkéipevo gleevec petd armmé mAUon pe lysis buffer, 5:
TAUon control pe lysis buffer, 6: TTAUon gleevec pe lysis buffer, 7: ékhouon control pe phenyl-
phosphate, 8: ékAouon gleevec pe phenyl-phosphate, 9: ilnua TTOU TTEPIEXEI TIG TTPOCOEDEUEVEG
TpwrTeiveg amd control oto avricwpa kar 10: i¢nua TTou TTEPIEXE! TIG TTPOCOEDEUEVEG TTPWTEIVEG ATTO
gleevec oT0 avricwya.
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4. 2ulATNON-2UPTTEPACUATa

H xpovia puehoyevig Asuxaipia gival pia aigatoAoyikry diatapaxr Twv KUTTAPWY Tou
aigatog. 21 Xpoévia @Aaon TG EXOUPE Tov UTTEPPOAIKG auinuévo aplBud Aeukwv
QIJOCQAIPIWY OTO aiya Kal 0TO PHUEAO Twv ooTwyv. Katd tn didpkela NG Xpoviag
KATAoTAOoNG, Ta AEUKOKUTTOPA WPIMACOUV KAVOVIKA, dnuIoupywvTag BAAOTOKUTTAPO
Kal oudeTEPOPUAAA. MeTd atTo Téooepa Xpovia Katd HEco O0po N aoBévela eEeAicoeTal
oTNV €MTAXUVOUEVN KaTtdoTaon A/kal otn BAACTIKR Kpion OTTou Ta KUTTAPA XAVOuv
TNV IKAVOTNTA TOUG VIO TTEPAITEPW BIAPOPOTTOINCN Kal 0 a0BeVAG KATAOAAYEI UE O&Eia
Aeuxaiyia [6].

To Gleevec 1mou Kukho@opnoe TeAIka 1o 2001, avéBace To TTOCOOTO ETIRIWONG TWV
acBevwv pe xpovia pueloyevn Asuxaiyia. MNapoAa autd, n XpAoN TOU ETTEQPEPE
METOAAGEEIC OoTnv Kivdon Abl oto Bpdyxo evepyotroinong kKai otn B€on TTou
TTPOCodEvETAl N oudia. Me atmmoTéEAEOuUa N €pEuva yia VEOUG AVAOTOAEIG KIVAOWV va

ouveyicetal.

H 1To00TIKA TTpWTEOMIKN avdAuon €ival Bacikf TTpoUTTO0e0n yia va UTTOPECOUNE va
KaTavonooupe Tn dpdcon dla@opwyv QAPHAKwWY. MNa TNV TTOOOTIKA avaAucor, n TEXVIKNA
ME 100TOTTIKA €mOUPavon dnuIoupyei dUO €kOOXEC TOu KABe TTeETITI®IOU TTOU Eival
SIAKPITEC PUOVO OTIO TV €MOAUAVON TwV 100TOTTWY (yia TTapddeiypa *2C pe °C).
AUTO £xel oav aTTOTEAEC A VO BewpeiTal TTEPICCOTEPO AKPIPRNG.

21NV TTapouca d1atpifn emMAEXONKE N HEB0SOG SILAC OTTWG ava@EPONnKE TTAPATTAVW.
H pébodoc autry utrepéxel o€ oxéon Me Tn uEBodo ICAT yia TTapddelyua yiati n
TeAeuTaia ouvdéel pe cross-linking Ta TremTidla ota beads a1mo TA KUOTEIVIKA
KATAAOITTO TOUG TO OTToia aTTEAEUBEPWIVOVTal apydTEPA PE TN BorBeia Tou WTOG e
QTTOTECUA VO MEIWVEI TNV OTTOTEAECUATIKOTNTA Twv avaAucewyv. H péBodog SILAC
mepIAauBavel  emonuavon o€ HPETABOAIKO emriredo dnAadr evowudtwon Twv
1I00TOTTWV OTO OPeTTIKO UAIKSO TNG PBIoAoYIKAG KAAANIEPYEIQG TwV KUTTApWV. Ta
QUIVOEEQ TTOU ETTIONMEVOVTAI E€ival OUYKEKPIYEVO OUPQWVA HE TIGC AVAYKEG TOU
Teipauartog. evikd xpnoigotroigital Aucivn, apyivivn, Tupoaivn, pedeiovivn Kal

AEUKivn.
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AuTO KaBIOTA TN PEBODO TTEPICOOTEPO ONUOYIA} Adyw E€UKOAIOG, aKpiBelag Twv
QTTOTEAEOUATWY KOl CUPPBATOTNTAG ME TIG UTTAPXOUOES TTEIPAUATIKEG HEBODOAOYIEG.
Etriong, dev £€xoupe KaBOAou d1aPOpPESG OTN POPPOAOYIa TWV KUTTAPWY UE TN XPHOoN
TWV EMONUACHEVWY I00TOTTWYV [36, 39].

EmimrAov, Ta emonuacpéva 100ToTTa OV ETTIPEACOUV TO XPOVO KATAKPATAONG TWV

TETITIOIWY OTN XPWHATOYPAPIa avTioTPOPNG YAcnG.

21N OIKN Jag YEAETN XPNOIYOTTOINBNKAV ETTICNUACPEVN apyIvivn Kal Augivn TTou KaTa
uéco 0po uttdpyouv ot kaBe 10" Béon o pia TTPwTEIVIKA akoAhouBia. Tnv apyivivn T
XPNolyoTToloupe o€ TTooooTO 5% yIa va OaTTOQEUYETAI N PMETATPOTIA TNG O€ TTPOAIVN
KAl va PNV €Xoupe pia emmTTAéov Kopu®r ota +5Da oTo Acua hog Kal QUOKOAEUEI
TNV EPUNVEIA TWV ATTOTEAECUATWY Pag. INa TN Aucivn 6uwg 10 TTooooTo gival 100%.
Ta Bapid emonuacuéva auivogéa Auaivn Kal apyivivn TTapEXOUV ETTAPKN ATTO0TACN
QVAUECQ OTOUG I00TOTTIKOUG (PAKEAOUG TwV PBapéwv Kal eAa@piwyv TTETITIOIWY OTa
pdopata MS/ MS (yia Trapddeiyua, 10 Da xpnoigomoiwvtag 2Cs °Ny-Arg kai 8 Da
xpnoipotolwvtag 2Ce°Ny-Lys)

lNa TV TTOCOTIKOTIOINON TWV QTTOTEAECUATWY HMOG AVAAUOUME TIG avaAoyieg
TEMTIOiWV Kal TTpwTteivwy (L/H protein ratio). H tToooTikoTrOinON Yivetal ammd 10
Opyavo e Tn dladikacia TTou TreplypageTal otnv eikéva 10.

Ta TeTTIOIO TTOCOTIKOTTIOIOUVTAI OTTO TN 0dpwon Twv QappdaTtwy MS kar MS/MS kaTtd

MAKOG TOU XPOVOU KATOKPATNONG.
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Eikéva 23.MS/MS ¢@dopa Ttou Tremmidiou LIAPVAEEEATVPNNK 1ng mpwrteivng P0O7195,uia
a@udpoywvacon Tou L-yaAakTIKoU 0&£og.

Mapatnpolue TTWG QaiveTal O I00TOTTIKOG PAKEAOG Tou TTapatravw TreTmidiou. Ol
KOpU@EG €xouv dlagopd 3Da. Autd ocupPaivel yiati ge Tn péBodo SILAC 1O KABE
TETITIOIO €ival MPETATOTTIOMEVO KATA 6Da TTavw o100 QAcpa Adyw Twv Bapéwv
100TOTIWV Tou 3C. To TremTidio eival JITTAG POPTIOPEVO yI'auTd n Siagopd gival oTa
3Da (6Da /2"=3Da).

4.1 JuykpITiIKA peAETN 1

ZEKIVWOVTAG ATTO TNV TTPWTN CUYKPITIKY MEAETN dnAadr) ekeivn TTou €xel wg control Tn
AeUXeUIKA OcIpd Kal oTO eAA@PU BPETITIKO UAIKO TTPOCOETOUNE TIG OIAPOPETIKES
OUGIEG, Ol AVTIYOVIKEG TTPWTEIVEG TTOU TAUTOTTOINONKAV avayvwpeifovTal 0TO JEAGVWHO
amd Ta auTdAoya KUTTapOAUTIKG T-Aep@okuttapa. Ekgpdlovrar o pia TTAnBwpa
KAPKIVIKWY KUTTAPWY OTTWG OTNV TTEPITITWON Hag. ETTiong, utrdpxouv o€ OAEC TIG

ouaoieg dpa gival KaBapd TTPWTEIVESG TWV KUTTAPWY AOYW TNG aoBéveiag.
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O1 avTiyoVvIkEG Oev EEpoupe OUTE TTOU BPIoKOVTAlI OTO KUTTAPO OUTE TN AEITOUPYia TOUG.
Oa yTropoucav va gival TTPWTEIVES TTou divouv orjua o€ AAAa KUTTaPQ.

O1wg, ava@épape TTapaTTAVW UTTAPYXOUV TTOANEG KEPATIVEG AANG OI TTEPICOOTEPES
QTTO QUTEG UTTEPEKPPACovVTal 0To imatinb. Eva mBavd ammoTéAeopa PTTopE va gival n
ETTIOPOAON OTOV KUTTOPOOKEAETO TOU KUTTAPOU KAl TNV OPYAvwWan Tou.

H dlagopd Twv 10TOVWYV QVTIKOTOTITPI(El TNV aUgNOn TOU VYEVETIKOU UAIKOU
TTOKETAPIOTEL. AUTO TTPOKAAELITAI a1TO TO imatinib aAAG kal Ta TTapdywya Tou agou
TTapatnEEiTal 0TI o1 I0TOVEG  eK@pAlovTal avetdpTnTa atmmd Tnv oucia TTou

XPNOIMOTTOINONKE.

O1 TOUuuTTOUAIVEG aTTavVTWVTAl O€ OAeg TIC oucieg. OI  TOUUTTOUAIVEG TTOU
TauToTToINONKav €ival a- Kal B- TOUPTTOUAIVEG. Ta dIEPH TWV a- KAl B- TOUPTTOUAIVWV
oXNMaTICOUV PIKPOOWAIVIOKOUG, OUCTOTIKO TOU KUTTOPOOKEAETOU. Ol TOUUTTOUAIVEG
ylid VO OXNUATIOOUV TOUG PIKPOOWAIVIOKOUG TTPO0dEévouy 2 pépia S’ TpIQWOPOPIKNG

youavoaivn (GTP).

Ta amoreAéopata o€ algoyAoBiveg TTou PPRAKAPE CUP@WVOUV PE TN PBIBAIoypaia
[38]. O1 aipoyAoBiveg TToUu BpEOnkav Eival  XAPAKTNEIOTIKO YVWPEICUA g
dla@opoTToinoNnNG  €PUBPOKUTTAPWY KATG Tnv oTroia  Alyotepo  €CEIBIKEUPEVQ
QIJOKUTTAPA dIaPOPOTTOIOUVTAI O€ EPUBPOKUTTAPA.

O1 rpwreiveg Tou agopoUlv To DNA dnAadr) oTnv avtiypa®n, ToV avacuvoiaoud Kal
TNV ETMIOKEUN TOU O&v OIOPOPOTIOIOUVTAlI OTN TTAPATTAVW HEAETN OTTWG Kal Ol

TTPWTEIVES TTOU puBpifouv TN YAUKOAUON.

KaBwg kai o1 TTpwTeiveg TTou eKPPACOUV MIa KATAOTAOTN OTPEG (Stress response
heat response) ki autd €ival AoyikO €pOCOV Xopnyouvtal oTa KUTTAPO OUCIEC TTOU
EVOEXETAI VO DUOKOAEUOUV KATTOIEG AEITOUPYIEG TOU.

evik@d BAETTOUPE OTI OI BACIKEG AEITOUPYIEG TOU KUTTAPOU OTTWG TTPWTEIVOOUVOEDN,
METAypa®r Kal YETAPpPacn dev dla@opoTTolouvVTal €KTOG eAaxioTwyv egaipéocwyv (F-
box kai T-box proteins 1mou ek@pdadovTal pévo oTo imatinib )

O1 F-box-like proteins cuppeTéXouv 0Tn OTPATOAOYNON TOU CUPTTAGKOU OUBIKITIVNG-
19S TTPWTEQCWHOTOG O MOVADEG TTUPNVIKWY UTTOOOXEWV TTou pubpifouv Tn
peTaypa@r. EmmTeAei onuavtikd poAo oTnv evepyotroinon NG METAYPAPAG TTOU

ETTAYETAI ATTO UTTODOXEIG OTOV TTUPAVA TOU KUTTAPOU.
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4.1.1 TorroAoyia Kal AEITOUPYIO TOUTOTTOINUEVWYV TTPWTEIVWV

A6 Tn eKkova 12 Tapatnpouue OTI Ol  TTEPICOOTEPEG TTPWTEIVEG  €ival
KUTTOPOTTAQOMOTIKEG KAl KUPIWG Ol TTPWTEIVEG TTOU a@opouv OTnv oUvBeon Twv
QUIVOEEWV Kal KAT ETTEKTACN OTN TTPWTEIVOOUVOEDN, OTN PHETAPOPA TWV TTPWTEIVWY,
OTn OUVOEON TOU KUTTAPOOKEAETOU, OTTWG Ol KEPATIVEG KAl Ol TOUMUTTOUAIVEG TTOU
TAUTOTTOINONKAV KAl YEVIKA OTIG AEITOUPYIEG TTOU ETMITEAOUVTAI OTO KUTTAPOTTAQCHO
€vOG KuTTApou. ETriong, yeydAo 1mooooTd KATAAQUPAVOUV Kal TTPWTEIVEG TTOU £XOUV
oX£0n ME TOV TTUPAVA TOU KUTTAPOU. 2’ QUTH TNV TTEPITITWON €XOUUE TIG IOTOVEG A@OU
BonBolv OTO TTAKETAPIOUA TNG XPWHATIVNG KAl TTPWTEIVEG TTOU OXETICOVTAI PE TNV

avTiypao®n, tn petaypa@r) Tou DNA, 1o pdriopa tou mRNA kai GAAa.

21NV €Ikéva 13 TTou aPopd TIG AEITOUPYIEC TWV TTPWTEIVWV BAETTOUUE va UTTAPXOUV
TTOAAEG DIOQPOPETIKEG KAl AUTO €ival AoyIKO va AdBOoUPE UTTOWIV Jag TO JEYAAO aplBuo
TWV TTIPWTEIVWV TTOU TauTotroinenkav atrdé Ta dciypata poag. Otmmwg @aivetal Ta
MEYOAUTEPA TTOOOOTA €XOUV VO KAVOUV UE TN PETAYPOQPN KAl TN METAPPAON KAl O€
MIKPOTEPA TTOOOOTA ME TN METAPOPA Kal avadiTTAwon Twv TTPWTEIVWY, Tn ouvBeon
TOU KUTTOPIKOU OKEAETOU 1 T METAYWYH ONMATWY KAl TO TIAKETAPIOMA TwV
Xpwuoowpudatwy. ETiong, BAéTToupe éva TooooTd 3% TToU agopd o€ TTPWTEIVES TTOU
eK@padovTal O€ KATAOTAON OTPEG TTOU iOWG €ival AoyikO atrd Tn OTIYMr TToU
EMOPOUUE OTN KUTTOPIKA O€IPA JE OUCIEG TTOU €ival TTIBavoi avaoTOAEIC KIVOOWV
OTTOTE avaykAalouv TO KUTTAPO VO TTPOCAPUOCTEI O Kalvoupla dedopéva. AKOUn,
eM@aviCeTal Kal éva TTo000TO 6% TTOU N AEIToupyia Twv TTPWTEIVWV gival dyvwoTn.
Ekei péoa ammavrwvTtal O AvTIYOVIKEG TTPWTEIVEG TTOU ava@épBnkav Kal oTnv

TTAPAYPAPO TWV ATTOTECUATWY KAl TTOU N AEITOUPYIa TOUG PAG ival AyvwaoTn.

4.2 JUuykpITIKA] MEAETN 2

21N OeuTeEPN MEAETN €xoupe w¢ control To gleevec kal eAa@pPd ETTICNUACUEVO TO
OPeTITIKO UNIKO ME TIG ouoieg. MNaparnpouue oTl KI €dW ekPpAlovTal TTAAI TTOAAEG
1I0TévEG OAAG Kal auTh) TN Qopd Ot OAEC TIG oucieg Kal PAMIoTa otnv Y18 ol
TTEPIOOOTEPEG ATTO AUTEG €ival up-regulated.

O1 mAsioyneia Twv TPWTEIVWV gival idleg pe TN TTPwWTN HEAETN. OTmoTE Ba

ETTIKEVTPWOOUNE OTIG DIAPOPETIKEG TTPWTEIVEG.
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O1 TpwrTeiveg TTou TauToTTOINONKAV Eival KIvaoeg 0TTwg n Kivéon C a kai B TUTTog TTou
EMPEACOUV TNV ATTOTITWON TWV KUTTAPWYV Kal KIvadon 24 oepivng/Bpeovivng , Kivaon
TNG adevooivng TTOU OXETICeTal HPE T OUVOEOon Twv VOUKAEOTIDIWY, KIVACEG
ECOPTWHEVEG ATTO KUKAIVN 2 Kal 3 TTOU aQOPOUV OTO KUTTAPIKO KUKAO, ATP ocuvBdoeg
TToU QUOIKG ouvBéTouv ATP. dwogatdon oepivng/ Bpeovivng 0 KATaAuTIKOG Kal O
PUBUIOTIKOG TOPEDG, O KOTOAUTIKOG OXETICETAI HPE TOV KUTTAPIKO KUKAO Kal O
PUBUIOTIKOG PE TNV ATTOTITWON TWV KUTTApwV. ETTITTAéov 10TéVEG TTOU BonBouv oTo
TTOKETAPIOPA TOU YEVVETIKOU UAIKOU Kal QINOYAOBIVEG yia T METAQOPA OLuyOvou
OTOUG 10TOUG. APKETEG TTPWTEIVEG TTOU aA@opouv TO MATIOMa Tou MRNA, ol
uttopovadeg A,J, H kai L Tou eukaryotic translation factor 3, o mapayovrag 4H kai o
mapdyoviag 1A X kal Y XPWHUOOWHPATOG Kol GAAOI TTOU OXeTiCovial PE TNV
TpwTeivoouvleon. KepaTiveg, AKTIVEG KAl TPOTTOMUOCIVEG TTOU OXETICOVTAI WE TN

oUVOEDN TOU KUTTAPOOKEAETOU.

4.2.1 TomroAoyia Kal AEITOUPYiO TAUTOTTOINUEVWYV TTPWTEIVWYV

2Tnv  ekéva 16, Tapartnpouhe OTI TO  MEYOAUTEPO MEPOG  KaTaAauBdavouv
KUTTapoTTAaouaTIKEG  TTpwTeiveg.  O1  peuPpavikég  eival 1o OUOKOAO  va
TautoTroINBoUV  OTToTE  Bpiokoupe éva TTO000TO 5% vyia TIGC MPEMBPAVIKEG.
XapaKTnNPIoTIKEG €ival €va KavaAl 10viwv xAwpiou, pia ATP ouvBdon kai pia
adeVUAIKy KUKAGon. ‘Eva peydAo 1TOo00O0TO gival TTPWTEIVEG TTOU BpiokovTtal oTov
TTUPrVa TOU KUTTAPOU OTTWG OI IOTOVEG TTOU €ival UTTEUBUVEG yIa TO TTAKETAPIOUA, Ol
TTPWTEIVEG TTOU aPOPOUV TO PATIoPa Tou MRNA, TTPWTEIVES yIa TNV avTIypa@r) Kal Tn
peTaypa®ry Tou DNA kal AAAeG Kal éva PIKPOTEPO TTOCOOTO (4%) TTOU BpioKovTal OTA
Xpwpoowuata dnAadn otov Truprva. ETtiong, mpwreiveg TTou BpiokovTal oTn YeyaAn
PIBOCWHIKA  utTopovAda TOU  KUTTOPOTIAAOMOTOG  Kal  oxeTiCovral  PE TNV
TTpwrteivoouvleon. 'Eva 2-3% T1Tou oxeTiCovTal YE TOV KUTTAPOOKEAETO Kal éva 3%

TTOU a@opd TTPWTEIVES TTOU BpicKovTal aTa YITOXOVOPIA.

To peyaAUTeEPO TTOOOOTO OTO YPAPNUA (€IKOva 17) pag BAETToupe va kataAauBavouv
TTPWTEIVEG TTOU OXETICOVTal ME TN METAPPOOCN KAl Tn OUVOEon TTPWTEIVWDV.
AKoOAOUBOUV TTPWTEIVEG TTOU OXETICOVTAI PE TN METAYPAQI KAl TO WETABOAIONO TOU
RNA. Ev) 10 TT0000TO yia T0 YETABOAIOUNO Tou DNA Kal €vwooUlE TTPWTEIVEG TTOU
TraiCouv pOAO OTNV avTiypa®r, TOV avacuvdiacuo, Tn BAGRBN Kal EMOKEUN Tou Egival
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10%. 'Eva 110000TO TNG TAENG TOoU 7% Qava@EPETal OTN PETAPOPAE TOOO TTPWTEIVWV
0600 Kal 16vTwv aAAG Kal 0&uyOvo OTOUG 10TOUG (KUPIWG aTTo TIG aIJOYAORIVEG).
MpwTEiveg TTOU £X0UV OXEON PE TOV KUKAO TOU KUTTAPOU KAl EKEI ECA TUVAVTANE Kal
TIG ATTOTITWTIKEG, atmroteAolv 10 8% Tng Acitoupyiag. ‘Eva 5% avagépetar otnv
opyAavwaon Tou KUTTOPOOKEAETOU. EKEl p€oa OTTWG ava@EPAPE TTAPATTAVW CUVAVTAUE
TIG TTIEPIOCOTEPEG KEPATIVEG, AKTIVEG, HUOCIVEG KAl TPOTTOUUOUTIVEG.

2€ MIKPOTEPO TTOO0C0TA PpiokovTal TTPWTEIVEG TIOU OTPEG, TNV  avadiTTAwaon
TIPWTEIVWV TTOU YIiVETAI OUVABWG ATTO TIG OATTEPOVEG, €va 4% a@opd TN PETAYWYN
ONuUaTOog avageca oTa  KUTTApa, Tn  TTPoTedAUCN KAl TO  TTAKETAPIONA
VOUKAEOOWWPATWY. Z& TTOO0OTO 2% OUVAVTAUE TTPWTEIVEG TTOU OXETICOVTAI PE TNV
evépyela OTa KUTTOPA KAl TTPWTEIVEG TTOU TTPOCdEVOUV TNV 5 TPIQWOPOPIKN

youavoaivn.

ZUMTTEPACUATIKA, O OUO MEAETEG Oeixvouv TTWG Ol TTPWTEIVEG TTOU agpopouv TN
aTTOTITWON TWV KUTTApwV €ival AiyoTtepeg otnv oucia Y18 (15 TrpwrTeiveg TTou
agopouv Tnv atémTwon  kal 13 avriotoixa yia TG peAéTeg 1 kal 2). lowg Ba
mepigévape n SK20 va gugavifel Ta XaunAOTEPA TTOCOOTA APOU CUPPWVA HE TN
BiBAIoypagia [23] cival n oucia TTou akOua Kal o€ OUuykEVTpwon 4uM dev gu@avilel
avacoToAr TnG Kivaong Abl. MepioodTEPES ATTOTITWTIKES TTPWTEIVES eP@aviovTal OTO
2" peAétn OTTOU CUYKpivovTal Ol oucie¢ atreuBgiag ye To imatinib. Autd icwg va
OQEIAETAI OTO YEYOVWGS OTI N EKPPACTH TOUG EVIOYXUETAI ATTO TO imatinib.

O1 peAéteg pag €deigav ot uTTAPEE aAAAyn Kal o€ pia Tagn TTPwTEiVWY TTou TTaiouv
oTToudaio podAo oTn WO POPUAIWCN/ ATTOPWOPOPUAIWGCN TWV TTPWTEIVWV.

H katnyoplotroinon éyive CUP@WVA PE TN AEITOUPYIa TTOU ETTITEAOUV OTO KUTTAPO.

ueTaoAloudc udpoyovavepdkwy

Serine/threonine-protein phosphatase gamma catalytic subunit (P36873)
Serine/threonine-protein phosphatase beta catalytic subunit (P62140)
Serine/threonine-protein phosphatase alpha catalytic subunit (P62136)

Kal o1 Tp€IG UTTOPOVABES TNG TTPWTEIVNG eKPpAalovTal o€ OAEC TIC OUTIEG EKTOG Y22.

ATTOTITWON
Serine/threonine protein kinase MST4 (Q9P289)

Serine/threonine protein kinase PAK2 (Q13177)
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Serine/threonine protein kinase PAK1 (Q13153)
AUTEG o1 KIvaoeg ekppdlovTtal oTo imatinib kal oto Y22 kal n MST4 oto SK23 kai 010

imatinib.

AladiKagia TNC YEiwan, Xpwuoowua

Serine/threonine protein phosphatase 2A regulatory subunit alpha (P30153)
Serine/threonine protein phosphatase 2A catalytic subunit alpha (P67775)
EkgpdlovTal o OAeG TIG ouaieg EKTOG aTTO TN PUBUICTIKY UTTOMOVAdA TTOU OEV EXEI
TautoTroin®¢ei otnv Y18.

Serine/threonine protein phosphatase 2A regulatory subunit beta (P30154)
Serine/threonine protein phosphatase 2A catalytic subunit beta (P62714)
EkgpdlovTal o€ OAEG TIG OUTiEG EKTOG OTTO TNV PUBMICTIKA UTTOPOVADA TTOU OV €XEI

TautoTroinBei otig SK20 kai Y18.

a1rdvinon o€ OTPEC KAl oNUATOOOTIKA PYOVOTTATIO
Serine/threonine protein kinase PAK3 (O075914)

Ek@pdaletan 0TI Y22 kal imatinib.

Serine/threonine protein kinase 25 (O00506)

Exkgppadletal omig SK23 kar imatinib.

Serine/threonine protein kinase OSR1(095747)

Exk@paletal o OAeg €KTOG TNV Y 18.

Kal katnyopia E: avadittAwon TTpwTeivwv

Serine/threonine protein phosphatase 2A activator (Q15257)

Ek@pdletal povo oTo imatinib.

evikd TTapartnpouue OTI oTnv oucia Y18 dev TauTtotroiNOnkav TTOAAEC TTPWTEIVEG

ogpivng/Bpeovivng.

4.3 MpwTeivec UE S1A@OPOTTOINUEVN EKPPAON

MapatnpoUue OTI OTIG TTEPICOOTEPES QVTIYOVIKEG TTPWTEIVEG EXEI MEIWOEI N éKPpaon

otnv oucia Y18. Etiong, yia TG 1I0TOVEG TTOU eKPpAovTal OTO imatinb Kal oTnv ouaia
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SK20 110U BOMIKA 01 ouaieg PETAEU TOUG €XOUV BIAYOPES, TTAPATNPEITAl MIa auénon

NG £KPPAONG TOUG.

ZXETIKA PE TIG TTPWTEIVEG TTOU QUEAVETAI 1] PEIWVETAI N EKYPACT TOUG QVAPEPANE KAl
OTA ATTOTEAEOUATA OTI YIA TO TTPWTO TIEipaua gival 29 oTtov apiBud atro TIG OTTOIES Ol
13 eival up-regulated kai oxetiCovrar Pe TNV TTPWTEIVOOUVOEDN, TN MHETAYWYN
ONUATWY Kal KATAoTAoN OTPEG TOU KUTTAPOU Kal BpiokovTal oTnv SK23. Eival Aoyikd
aTroé TN OTIYURl TTOU OTO KUTTOPO TTPOCTIOEVTAl OUCIEG TTOU UTTOPEI va ETTIPEPOUV
O1d@opeg alAayég Kal gival TOavoe va 1o odnyrnoouv o€ KATAOTOON OTPEG Kal VA
xpeldletal va oTeilel onua og dAAa KUTTapa ry 10Tous. 15 eivalr down-regulated. Autég
gival yia ATP elNikdon, o1 3 avtiyovikéG 3, 5 kal 6 kal GAAeg. O1 TTEPICOOTEPES ATTO
QUTEG BpioKovTal hE PEIWPEVN EKQpacT oTnv ouaia Y18.

2710 OeUTEPO TTEIPAUA OI TTPWTEIVES TTOU ATTAVTOUVTAI PE auénuévn Ekppacn gival 46
otov aplBuo. Otav mpooBéooupe TNV oudia Y18 ekppdlovtal 30 I0TOVEG VW ME TIG
GAAEG oudieg o1 10TOVEG aUTEG aTTAG TauToTTolouvTal oTo dOciypa. Or down-regulated
TTPWTEIVEG TTOU €XOUV TAUTOTTOINBEI €OW €ival 41 pE TIG TTEPICTOTEPES ATTO AUTEG (28)
va atravrouvrtal otav €modpdacoupe pe TRV Y18, Evdiagépov TTapouaiadel 6T 8 arrd
QUTEG gP@avifovTal JOVO O€ QUTH TNV oUaia.

Ooov agopd Twpa TIG KOIVEG TTPWTEIVEG PETAEU Twv OUO TTEIPAPATWY TTAPATNPEOUNE
ot n ATP-dependent RNA helicase DDX3X otn 1" peAétn Bpioketal pe augnuévn
éKppaon og KGBe ouaia TTou xpnaoipoTrondnke. Z1n 27 yeAETN avixveUBUKE HOvo OTNV
SK23 kai Y18 kal o’autd pe augnuévn ékppacn. Apa @aivetal TTweg To gleevec
evioxUel TNV €KPOON TNG OUYKEKPIYEVNG TTpwTEIiVNG. To idlo cupPaivel kal yia TIg
avtiyovikég 3, 5 kai 6 kai Tnv coiled-coil helix domain protein kai putative coiled-coll
helix Trou cuvavtwvtal down-regulated otnv Y18 kai gleevec otn 17 yeAétn kai oTn
2" 13IKA ol avTIyoVIKEG BpiokovTtal e peiwyévn ékpaan povo ato {euyog gleevec-
Y18. Apa ¢avd TTapoucia Tou avaoToAéa dIOTNEEITAI N UEIWUEVN EKQPACT TwV
QaVTIYOVIKWYV Kal coiled-coil TTpwTeivv.

Na onueiwBei 611 n coiled-coil helix domain protein kai n putative coiled-coil helix oto
TIEipapa TTou wg control €xoupe Tn AeUXEUIKA O€IpA PE TO gleevec atraviwvTal o€ OAa

Ta euyn down-regulated.

H idia katdoTaon akpIfuws cuvavtaTal Kal JE TIG TTAPAKATwW TTPWTEIVEG:

Far upstream element-binding protein 1 AapBdavel yépog atn YeTaypa@n,
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DAZ-associated protein 1 otn dipopoTroincn Twv KUTTAPWY KOTA TOV KUTTAPIKO
KUKAO,

ATP-dependent RNA helicase DDX50 1Tou n AgiToupyia TNG Yag gival Ayvwaorn,
rRNA 2'-O-methyltransferase fibrillarin otnv TTpwTEIVOOUVBECN KOl

Nucleolar RNA helicase 2 atn petaypaon, ekgpdlovrtal 0Aeg kai otn 1" kai 27 peAén

ME TN xopriynon tng Y18 kai eivar down-regulated.

2TOV TTOPAKATW TTiVAKaA (TTIVOKAG 5) @aivovTal 01 KOIVEG JETALU TwV 2 JEAETWV Up Kal
down-regulated TTpwreiveg. Me V éxoupe onuEIWOEl TIC TIPWTEIVES TTOU OTTAG £xOUV
TauToTTOINOEI XWPIG va aAAAZEl N EKPPACT] TOUG, WE T AUTEG TTOU N EKPPACTH) TOUG

pelwveTal (down-regulated ) kal ye | autég TTou augavetal (up-regulated).
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Mivakag 5. Koivég up kail down-regulated TpwTeiveg Kai yia Ta duo Treipduara.

Protein
Acces.no | Protein name MW (Da) | pl Localization Function SK23 | Y22 | SK20 | Y18 | Gleevec
Unknown
N A A
Q13067 | G antigen 3 12,937 | 4.19 | unknown unknown V v V | |
N A A T
Q13069 | G antigen 5 12,924 | 4.19 | unknown unknown V V V l l
N A A T
Q13070 | G antigen 6 12,892 | 4.19 | unknown unknown \ \ \ ! !
Putative coiled-coil-helix-coiled-coil-helix
domain-containing protein CHCHD2P9, \ \ l !
Q5T1J5 mitochondrial 15,490 9.95 | mitochondrion | unknown l l l l l
Coiled-coil-helix-coiled-coil-helix domain- N N 1 !
Q9Y6H1 | containing protein 2, mitochondrial 15,513 9.43 | mitochondrion | unknown 1 l 1 l l
1 Vo
Q9BQ39 | ATP-dependent RNA helicase DDX50 82,565 | 9.26 | nucleus unknown \ \ \ ! \
Cell cycle
N A A T
Q96EP5 | DAZ-associated protein 1 43,383 | 8.73 | cytoplasm differentiation | v \ \ ! \
Acidic leucine-rich nuclear phosphoprotein ! N N N
Q92688 | 32 family member B 28,788 | 3.93 | cytoplasm cell cycle ! \ \ \ \
Other
host-virus 1 1 1 1
000571 ATP-dependent RNA helicase DDX3X 73,243 6.73 | cytoplasm interaction 1 - - 1 1
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stress N 1 N 1
Q14011 | Cold-inducible RNA-binding protein 18,648 | 9.51 | cytoplasm response \ \ \ 0
Transcription and protein synthesis
protein 1 N 1 N
060739 | Eukaryotic translation initiation factor 1b 12,824 | 6.82 | unknown biosynthesis | ! \ \
protein 1 N 1 1
P41567 | Eukaryotic translation initiation factor 1 12,732 | 6.9 cytoplasm biosynthesis | V ! \ \
rRNA N N N !
P22087 | rRNA 2'-O-methyltransferase fibrillarin 33,784 | 10.18 | nucleus processing \ \ \ !
N N N !
Q96AE4 | Far upstream element-binding protein 1 67,560 | 7.18 | nucleus transcription | v \ \ !
Can unwind
double-
stranded 1 \ \ !
QINR30 | Nucleolar RNA helicase 2 87,344 | 9.32 | nucleus RNA \ \ \ !
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4.4 MeAéTn aAANAETTIOPACEWYV TTPWTEIVWV.

Mapatnpwvtag TIG €IKOvVEG Oev PAETTOUPE TTOAAEG QAANAETTIOPAOCEIC METAEU Twv
TTPWTEIVWYV TTOU dIAPOPOTTOIOUVTAI UE TN XPRON TWV AVAOTOAEWV.

O1 Ttepioocdtepeg aAAnAemdpdoelg Bpiokovial oTo (euyog gleevec-Y18 OTTwG
Qaivetal oTnv €IkOva 25. BAfmoupe TIG 10TOVEG va oxnuatiCouv €va OiKTuO
OAANAETIOPACEWY. ZTNV €IKOVA ME TIC TTPWTEIVEG TTOU MEIWVOVTAI CUVAVTAUE TIG
kepativeg 1,2, 10, 14 ka1 16 va oxnuati¢ouv £éva poTifo oa XapTaerd. AKOun otnv
idla eikdva BAETTOUPE KI AAAEG aAAnAeTTidpacelg peTagl TG a-2HS yAUKOTTPWTEIVNG
kai Tng 60S piBoowpikng TpwTteivng 1. O1 TeAeuTaiec aAAAnAemIOPACEIS TTOU
ouvavtaue eival getagu piag mpwreivng BOP1 Bloyévveong Tou pIfOCWHATOS, WIAG
rRNA 2'-O peBuloTpavo@epdong, oG TTUTNVIKAG TTPWTEIVNG 56, piag TTpwTeivng Pre-
MRNA-processing factor 19 ka1 piag DAZ Trpwreivng 1.

4.5 MeAéTn @WO@OPUAIOUEVWV TTPWTEIVWV

2Tn €IkOva 21 €xoupe €va KUTTOPIKO eKXUAIOPa ME €TTidpacn Tou gleevec Kai
Kavovtag TNV OAn diadikacia (dladikacia a) PE TO AVTICWHA AVTI-QWOPOTUPOTIiVNG
TopatnpoUue oto  4°  deiyya  KATIOIEG  UTTAvTEG.  [Mepiyévoupe  va  eival
PWOPOPUANIWHEVEC TUPOCIVES TTOU PaiveTal va TTpoadévovTal oTo avTiowpa. Kabwg
€TTIONG QaivovTal ITTAVTEG PE TTPWTEIVEG 0€ UWPNAOTEPA HOPIaKA Bdpn avaykalovTag
Mag va aA\dEoupe Tn ouoTaon TnG TTNKTAG atmo 10% o€ 7% (gIkOva 22). 2Tnv eIkova
22 xpnoiyotroloupe 1o phenyl-phosphate 1o otroio éxel éva @aivoAiké dakTUuAlo. O
@aIVOAIKOG BAKTUAIOG avTaywviCeTal TO OAKTUAIO TNG TUPOCivNG Kal £TOI YiVETAl PIA
TTPOOTIABEIO va EKAOUCTOUV Ol TUPOGIVEG TTOU £XOUV TTPOCdEBEI OTO avTiowua. ZTa
ociypata 7 kal 8 TnG €IkOvag 22 @aivovtal ol TTPWTEIivEG PETA Tnv €KAouon Kai
TIPAYHATI @AivovTal KATTOIEG OIAPOPESG O OXEOT ME QUTEG Twv diyudtwy 9 kai 10 TTou

gival ol TTPWTEIVES TTOU £XOUV JEivEl TTPOODEDENEVES OTO avTiowa.
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4.6 MegAAovTiKOi OTOXOI

Emépevo Bripa gival va xpnonuUOTIOIOOUPE TO AVTICWHA QVTI-QWOPOTUPOCIiVNG Kal
ME Ta KUTTAPIKG eKXUAIOCHOTA TWV GAAWY avaoToAéwv (SK23, Y22, SK20 kai Y18) yia
va Ooupe av  TTpoodévouv  gd@aviCovral  dlIAQOPOTIOINCEIC  OTn  TINKTN
TTOAUOKPIAQuISiou. ‘ETTEITA PTTOPOUNE VA TTPOXWPEICOUPE OTNV TAUTOTTOINON TWwv
mTpwTeivwv pe LTQ Orbitrap XL yia va douhe av Oviwg ol TIPWTEIVEG TTOU
TIPOOCOEVOVTAl KAl OTN OUVEXEID €KAOUWVTAI Eival QUOQOPUNIWHEVEG TUPOTIVEG.
MapdAAnAa va 1Tpocdebouv oI oucieg O€ vavOOWMPATIOIO Kal va ETTWACTOUV ME
EKXUAiouaTa Sl1o0QOpwV KUTTAPIKWY COEIpWV Yia va BpeBolv K GANEG TTPWTEIVEG

oTOXOl.
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NMAPAPTHMA
Mivakag 6. Mpwrteiveg TTou TauTtotroi@nkav otnv 1" peAém.

Protein

Acces. no | Protein name MW (Da) pl Localization Function SK23 | Y22 SK20 | Y18 Gleevec

Q9Y224 UPF0568 protein C140rf166 28,068 6.19 cytoplasm host-virus interaction + + + + +
ATP-dependent RNA helicase

015523 DDX3Y 73,154 7.24 cytoplasm unknown + - + - +
ATP-dependent RNA helicase

000571 DDX3X 73,243 6.73 cytoplasm host-virus interaction + + + + +
Serine/threonine-protein
phosphatase 2A 65 kDa regulatory

P30153 subunit A alpha isoform 65,309 5 centromere chromosome partition + + + - +

P28070 Proteasome subunit beta type-4 29,204 5.7 cytoplasm host-virus interaction + + + + +

043684 Mitotic checkpoint protein BUB3 37,155 6.36 centromere cell cycle + - + - +

P25815 Protein S100-P 10,400 4.75 cytoplasm endothelian cell migration - - - - +
Dihydrolipoyl dehydrogenase,

P09622 mitochondrial 54,177 7.95 mitochondrion dehydrogenase + + + + +

P05937 Calbindin 30,025 4.7 cytosol Buffers cytosolic calcium - - - - +
Asparagine synthetase [glutamine-

P08243 hydrolyzing] 64,370 6.39 cytosol aa biosynthesis + + + + +

P18206 Vinculin 123,799 5.5 cell membrane cell adhesion + + + + +
Putative high mobility group

B2RPKO | protein B1l-like 1 24,238 5.91 chromosome binds and unwinds DNA + + + + +

P09429 High mobility group protein B1 24,894 5.6 chromosome bends DNA + + + + +




cytosolic large

ribosomal
Q02543 60S ribosomal protein L18a 20,762 10.72 subunit translation
plasma

P49006 MARCKS-related protein 19,529 4.65 membrane signal transduction

P19338 Nucleolin 76,614 4.6 cytoplasm angiogenesis
26S protease regulatory subunit

P17980 6A 49,204 5.13 cytoplasm host-virus interaction

P24534 Elongation factor 1-beta 24,764 4.5 cytosol protein biosynthesis
ATP-dependent RNA helicase MRNA processing/mRNA

000148 DDX39A 49,130 5.46 nucleus splicing

P29692 Elongation factor 1-delta 31,122 4.9 cytosol protein biosynthesis
Spliceosome RNA helicase

Q13838 DDX39B 48,991 5.44 nucleus protein transport
Neuroblast differentiation-

Q09666 associated protein AHNAK 629,101 5.8 nucleus nervous system development

P49591 Serine--tRNA ligase, cytoplasmic 58,777 6.05 cytoplasm protein biosynthesis
Protein arginine N-

014744 methyltransferase 5 72,684 5.88 cytoplasm transcription
D-3-phosphoglycerate

043175 dehydrogenase 56,651 6.29 cytosol aa biosynthesis
Eukaryotic translation initiation

060739 factor 1b 12,824 6.82 unknown protein biosynthesis
Eukaryotic translation initiation

P41567 factor 1 12,732 6.9 cytoplasm protein biosynthesis

79




intermediate

043790 Keratin, type Il cuticular Hb6 53,501 5.56 filament/keratin cytoskeleton organization
intermediate

P02538 Keratin, type Il cytoskeletal 6A 60,045 8.09 filament/keratin cell differentiation
intermediate

P04259 Keratin, type Il cytoskeletal 6B 60,067 8.09 filament/keratin ectoderm development
intermediate

P12035 Keratin, type Il cytoskeletal 3 64,417 6.12 filament/keratin epithelian cell differentiation
intermediate

P13647 Keratin, type Il cytoskeletal 5 62,378 7.58 filament/keratin epidermis development
intermediate

P14136 Glial fibrillary acidic protein 49,880 5.42 filament/keratin cell-specific marker
intermediate

P48668 Keratin, type Il cytoskeletal 6C 60,025 8.09 filament/keratin cytoskeleton organization
intermediate

P78385 Keratin, type Il cuticular Hb3 54,195 5.54 filament/keratin epidermis development
intermediate

P78386 Keratin, type Il cuticular Hb5 55,802 6.27 filament/keratin epidermis development
intermediate

Q01546 Keratin, type Il cytoskeletal 2 oral 65,841 8.38 filament/keratin cytoskeleton organization
intermediate

Q14533 Keratin, type Il cuticular Hb1 54,928 5.4 filament/keratin unknown
intermediate

Q5XKES5 | Keratin, type Il cytoskeletal 79 57,836 6.75 filament/keratin unknown

Q8N1N4 | Keratin, type Il cytoskeletal 78 56,866 5.79 intermediate unknown
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filament/keratin

Q9UGI8 Testin 47,996 7.96 cell junction cytoskeleton organization
intermediate

095678 Keratin, type Il cytoskeletal 75 59,560 7.6 filament/keratin hair and nail formation
extracellular

P09382 Galectin-1 14,716 5.3 matrix apoptosis
intermediate

P08670 Vimentin 53,652 5.05 filament host-virus interaction
intermediate

P08729 Keratin, type Il cytoskeletal 7 51,386 5.39 filament/keratin host-virus interaction

P63313 Thymosin beta-10 5,026 531 cytoplasm cytoskeleton organization

Ubiquitin-like modifier-activating

P22314 enzyme 1 117,849 5.49 unknown Ubl conjugation pathway
intermediate

Q9NSB2 | Keratin, type Il cuticular Hb4 64,842 7.74 filament/keratin hair and nail development
intermediate

P05787 Keratin, type Il cytoskeletal 8 53,704 5.52 filament/keratin host-virus interaction

P17661 Desmin 53,536 5.21 cytoplasm cytoskeleton organization
intermediate intermediate filament

P41219 Peripherin 53,651 5.37 filament cytoskeleton organization

Cold-inducible RNA-binding

Q14011 protein 18,648 9.51 cytoplasm stress response

P84085 ADP-ribosylation factor 5 20,530 6.3 cytoplasm protein transport

P32929 Cystathionine gamma-lyase 44,508 6.21 cytoplasm aa biosynthesis

P23434 Glycine cleavage system H 18,885 4.87 mitochondrion degradation of glycine
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protein, mitochondrial

P14618 Pyruvate kinase isozymes M1/M2 | 57,937 7.96 cytoplasm glycolysis
P35609 Alpha-actinin-2 103,854 5.31 cytoplasm anchors actin
P06733 Alpha-enolase 47,169 7.01 cell membrane glycolysis
3-hydroxyacyl-CoA
Q99714 dehydrogenase type-2 26,923 7.65 mitochondrion tRNA processing
P18085 ADP-ribosylation factor 4 20,511 6.6 Golgi apparatus | protein transport
P34932 Heat shock 70 kDa protein 4 94,331 5.1 cytoplasm stress response
60 kDa heat shock protein,
P10809 mitochondrial 61,055 5.7 mitochondrion host-virus interaction
cell proliferation and cellular
P38646 Stress-70 protein, mitochondrial 73,680 5.87 mitochondrion aging
P61204 ADP-ribosylation factor 3 20,601 6.84 cytoplasm protein transport
P84077 ADP-ribosylation factor 1 20,697 6.31 cytoplasm protein transport
P10599 Thioredoxin 11,737 4.82 cytoplasm e transport
Putative RNA-binding protein
Q9NQ29 | Luc7-like 1 43,728 9.95 nucleus RNA binding
Threonine--tRNA ligase,
P26639 cytoplasmic 83,435 6.23 cytoplasm protein biosynthesis
Q15942 Zyxin 61,277 6.22 cytoplasm cell adhesion
Signal recognition particle 19 kDa
P09132 protein 16,156 9.87 cytoplasm binds 7S RNA
Rab GDP dissociation inhibitor regulates GDP-GTP
P31150 alpha 50,583 5 cytoplasm exchange reaction
043399 Tumor protein D54 22,238 5.26 perinuclear regulation of cell proliferation
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region of

cytoplasm

Q13501 Sequestosome-1 47,687 5.1 cytoplasm apoptosis

Q9Y617 Phosphoserine aminotransferase 40,423 7.56 cytosol aa biosynthesis

Q9Y4L1 Hypoxia up-regulated protein 1 111,335 5.16 en reticulum stress response

000410 Importin-5 123,630 4.83 cytoplasm protein transport

P35579 Myosin-9 226,532 55 cytoplasm cell shape
Tryptophan--tRNA ligase,

pP23381 cytoplasmic 53,165 5.83 cytoplasm angiogenesis

lipopolysaccharide

Q9NR45 | Sialic acid synthase 40,308 6.29 cytoplasm biosynthetic process
Eukaryotic translation initiation

Q04637 factor 4 gamma 1 175,491 5.25 cytosol translation
Ubiquitin-conjugating enzyme E2

Q13404 variant 1 16,495 7.71 nucleus Ubl conjugation pathway
Ubiquitin-conjugating enzyme E2

Q15819 variant 2 16,363 7.79 nucleus Ubl conjugation pathway
Peptidyl-prolyl cis-trans isomerase

P23284 B 23,743 9.42 en reticulum protein folding

intermediate

P05783 Keratin, type | cytoskeletal 18 48,058 5.34 filament/keratin cell cycle
Electron transfer flavoprotein

P13804 subunit alpha, mitochondrial 35,080 8.62 mitochondrion e transport

Q13162 Peroxiredoxin-4 30,540 5.86 cytoplasm I-kappaB phosphorylation

P26640 Valine--tRNA ligase 140,476 7.53 cytosol protein biosynthesis
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glutathionine biosynthetic

075223 Gamma-glutamylcyclotransferase | 21,008 5.07 cytosol process

P07954 Fumarate hydratase, mitochondrial | 54,637 8.85 cytoplasm tricarboxylic acid cycle
Ubiquitin-conjugating enzyme E2

P61088 N 17,138 6.13 cytoplasm Ubl conjugation pathway

Can unwind double-stranded

Q9NR30 | Nucleolar RNA helicase 2 87,344 9.32 nucleus RNA
DNA replication licensing factor

P49736 MCM2 101,986 5.34 nucleus DNA replication

Q562R1 | Beta-actin-like protein 2 42,003 5.39 cytoplasm unknown

P31949 Protein S100-A11 11,740 6.56 cytoplasm signal transduction
Ubiquitin carboxyl-terminal

P15374 hydrolase isozyme L3 26,183 4.84 cytoplasm Ubl conjugation pathway
Endothelial differentiation-related

060869 factor 1 16,369 9.95 cytoplasm differentiation

Q9uUBB4 | Ataxin-10 53,489 5.12 cytoplasm cell death
Tyrosine--tRNA ligase,

P54577 cytoplasmic 59,143 6.61 cytoplasm protein biosynthesis

MRNA processing/mRNA

Q12874 Splicing factor 3A subunit 3 58,849 5.27 nucleus splicing
ATP-dependent RNA helicase

Q9NUU7 | DDX19A 53,975 6.2 cytoplasm protein,mRNA transport
ATP-dependent RNA helicase

Q9UMR2 | DDX19B 53,927 5.96 cytoplasm protein,mRNA transport

Q08043 Alpha-actinin-3 103,241 5.37 cytosol anchors actin
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Nucleolar and coiled-body

Q14978 phosphoprotein 1 73,603 9.46 cytoplasm nucleogenesis
QI9NTK5 | Obg-like ATPase 1 44,744 7.64 cytoplasm ATP catabolic process
formation, breakage and
rearrangement of disulfide
P07237 Protein disulfide-isomerase 57,116 4.76 cell membrane bonds
Probable ATP-dependent RNA
P26196 helicase DDX6 54,417 8.85 cytoplasm MRNA decapping
skeletal muscle tissue
P14649 Myosin light chain 6B 22,764 5.56 cytosol development
skeletal muscle tissue
P60660 Myosin light polypeptide 6 16,930 4.56 cytosol development
Acetyl-CoA acetyltransferase,
P24752 mitochondrial 45,200 8.98 mitochondrion ketone body metabolism
Eukaryotic translation initiation
P20042 factor 2 subunit 2 38,388 5.6 cytosol protein biosynthesis
rRNA 2'-O-methyltransferase
P22087 fibrillarin 33,784 10.18 nucleus rRNA processing
000506 Serine/threonine-protein kinase 25 | 48,112 6.27 cytoplasm environmental stress
Serine/threonine-protein kinase
Q9P289 MST4 46,529 5.16 cytoplasm apoptosis
X-ray repair cross-complementing DNA
P12956 protein 6 69,843 6.23 chromosome damage,repair,recombination
P69892 Hemoglobin subunit gamma-2 16,126 6.64 cytosol oxygen transport
P45974 Ubiquitin carboxyl-terminal 95,786 491 lysosome Ubl conjugation pathway
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hydrolase 5

075312 Zinc finger protein ZPR1 50,925 4.66 cytoplasm signal transduction

P68104 Elongation factor 1-alpha 1 50,141 9.1 cytoplasm protein biosynthesis
Putative elongation factor 1-alpha-

Q5VTEO | like 3 50,185 9.15 cytoplasm protein biosynthesis
Malate dehydrogenase,

P40926 mitochondrial 35,503 8.92 mitochondrion tricarboxylic acid cycle
Putative ubiquitin-conjugating

Q5JXB2 enzyme E2 N-like 17,377 5.66 unknown unknown

Q14240 Eukaryotic initiation factor 4A-ll 46,402 5.33 cytosol protein biosynthesis

P60842 Eukaryotic initiation factor 4A-I 46,154 5.32 cytosol protein biosynthesis
Acidic leucine-rich nuclear
phosphoprotein 32 family member

P39687 A 28,585 3.98 cytoplasm transcription
Ras GTPase-activating protein-

Q13283 binding protein 1 52,164 5.36 cell membrane transport

P60709 Actin, cytoplasmic 1 41,737 5.29 cytoplasm unknown

P63261 Actin, cytoplasmic 2 41,793 5.31 cytoplasm unknown
Chloride intracellular channel

000299 protein 1 26,923 5.09 cell membrane unknown
Proteasome activator complex

Q9UL46 | subunit 2 27,402 5.54 proteasome unknown
3'(2"),5'-bisphosphate nucleotidase

095861 1 33,392 5.46 cytosol ion transport

P69905 Hemoglobin subunit alpha 15,258 8.72 cytsolic small oxygen transport
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ribosomal

subunit
Histidine triad nucleotide-binding
P49773 protein 1 13,802 6.43 cytoplasm signal transduction
Developmentally-regulated GTP-
Q9Y295 binding protein 1 40,542 9 cytoplasm regulator of cell growth
10 kDa heat shock protein,
P61604 mitochondrial 10,932 8.89 mitochondrion stress response
P35749 Myosin-11 227,339 5.42 thick filament Muscle contraction
Q72406 Myosin-14 227,871 5.52 cytoplasm cell shape
P09104 Gamma-enolase 47,269 491 cell membrane glycolysis
P13929 Beta-enolase 46,932 7.58 cytoplasm glycolysis
DNA replication licensing factor
P33992 MCM5 82,286 8.64 nucleus DNA replication
Q9UKK9 | ADP-sugar pyrophosphatase 24,328 4.87 intracellular hydrolase activity
P17066 Heat shock 70 kDa protein 6 71,028 5.81 unknown stress response
Eukaryotic translation elongation
043324 factor 1 epsilon-1 19,811 8.55 cytoplasm protein biosynthesis
075608 Acyl-protein thioesterase 1 26,640 6.28 cytoplasm fatty acid, lipid metabolism
Calcium-regulated heat stable binds mRNA and single-
Q9Y2vV2 | protein 1 15,892 8.41 cytoplasm stranded DNA
MRNA processing/mRNA
Q15427 Splicing factor 3B subunit 4 44,386 8.55 nucleus splicing
Q01105 Protein SET 33,489 4.22 cytoplasm apoptosis
pP27708 CAD protein 242,984 6.02 cytoplasm pyrimidine biosynthesis
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ATP-dependent RNA helicase

Q9BQ39 | DDX50 82,565 9.26 nucleus unknown
075390 Citrate synthase, mitochondrial 51,712 8.45 mitochondrion tricarboxylic acid cycle
P55854 Small ubiquitin-related modifier 3 11,637 5.32 cytoplasm Ubl conjugation pathway
Q6EEV6 | Small ubiquitin-related modifier 4 10,685 6.57 unknown Ubl conjugation pathway
P39748 Flap endonuclease 1 42,593 8.8 mitochondrion DNA damage,repair,repliation
P34931 Heat shock 70 kDa protein 1-like 70,375 5.75 cytosol chaperone
P08107 Heat shock 70 kDa protein 1A/1B 70,052 5.47 cytoplasm stress response
Q14444 Caprin-1 78,366 5.14 cytoplasm differentiation
P12004 Proliferating cell nuclear antigen 28,769 4.57 nucleus DNA replication
Q9H3K6 | BolA-like protein 2 10,117 6.07 unknown unknown
actin cytoskeleton
Q9Y281 Cofilin-2 18,737 7.66 cytoskeleton organization
Q8N163 DBIRD complex subunit KIAA1967 | 102,902 5.14 nucleus apoptosis
Eukaryotic translation initiation
Q61S14 factor 5A-1-like 16,773 4.85 cytoplasm protein biosynthesis
Q06830 Peroxiredoxin-1 22,110 8.27 cytoplasm redox regulation of cell
nuclear
P37802 Transgelin-2 22,391 8.41 membrane muscle organ development
Transcription factor BTF3 homolog
Q96K17 4 17,271 5.95 unknown unknown
hemoglobin
P02100 Hemoglobin subunit epsilon 16,203 8.67 complex oxygen transport/ transport
P49721 Proteasome subunit beta type-2 22,836 6.52 cytoplasm host-virus interaction
Q9Y383 Putative RNA-binding protein 46,514 10.02 nucleus binds RNA(via its Arg/Ser-rich
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Luc7-like 2

domain)

Eukaryotic translation initiation

Q9GzV4 | factor 5A-2 16,793 5.38 cytoplasm protein biosynthesis
Aminoacyl tRNA synthase
complex-interacting multifunctional
Q12904 protein 1 34,353 8.61 unknown unknown
DNA replication licensing factor
P33991 MCM4 95,558 6.28 nucleus DNA replication
Heat shock cognate 71 kDa
P11142 protein 70,898 5.37 cytoplasm stress response
Protein arginine N-
Q99873 methyltransferase 41,516 5.24 cytoplasm Arginine methyltransferase
Tubulin beta-8 chain-like protein
A6NNZ2 | LOC260334 49,573 4.75 cytoskeleton binds GTP (2 molecules)
MRNA processing/mRNA
095232 Luc7-like protein 3 51,466 9.81 nucleus splicing
P41250 Glycine--tRNA ligase 83,166 6.61 cytoplasm protein biosynthesis
Programmed cell death 6-
Q8WUM4 | interacting protein 96,023 6.13 cytoplasm apoptosis
Q3ZCM7 | Tubulin beta-8 chain 49,776 4.79 cytoskeleton binds GTP (2 molecules)
Abhydrolase domain-containing
Q961U4 protein 14B 22,346 5.94 cytoplasm hydrolase activity
P22392 Nucleoside diphosphate kinase B 17,298 8.52 cytoplasm nucleotide metabolism
P68371 Tubulin beta-4B chain 49,831 4.79 cytoskeleton binds GTP (2 molecules)
Q9BQE3 | Tubulin alpha-1C chain 49,895 4.96 cytoskeleton binds GTP (2 molecules)
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P27797 Calreticulin 48,142 4.29 cytoplasm chaperone
P07437 Tubulin beta chain 49,671 4,78 cytoskeleton binds GTP (2 molecules)
CatSper

Heat shock-related 70 kDa protein complex/cell

P54652 2 70,021 5.55 surface stress response
Ran-specific GTPase-activating

P43487 protein 23,310 5.19 cytoplasm signal transduction

Q15046 Lysine--tRNA ligase 68,048 5.94 cell membrane protein biosynthesis

organization of the

P62328 Thymosin beta-4 5,053 5.02 cytoplasm cytoskeleton
UTP--glucose-1-phosphate

Q16851 uridylyltransferase 56,940 8.15 cytoplasm glucosyl donor

Q13885 Tubulin beta-2A chain 49,907 4.78 cytoskeleton binds GTP (2 molecules)

Q9BVA1l | Tubulin beta-2B chain 49,953 4.78 cytoskeleton binds GTP (2 molecules)
serine/threonine-protein
phosphatase PP1-gamma catalytic

P36873 subunit 36,984 6.12 cytoplasm Carbohydrate metabolism
Serine/threonine-protein
phosphatase PP1-beta catalytic

P62140 subunit 37,187 5.84 cytoplasm Carbohydrate metabolism
Eukaryotic translation initiation

P63241 factor 5A-1 16,832 5.07 cytoplasm protein biosynthesis

Promotes dimerization of NF-
P58546 Myotrophin 12,895 5.27 cytoplasm kappa-B subunits
014950 Myosin regulatory light chain 12B 19,779 4.69 cytosol regulation of contractile
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activity

regulation of contractile

P19105 Myosin regulatory light chain 12A 19,794 4.65 myosin complex | activity
Adenylyl cyclase-associated actin cytoskeleton
Q01518 protein 1 51,901 8.24 cell membrane organization
Eukaryotic translation initiation
060841 factor 5B 138,827 5.39 cytoplasm protein biosynthesis
Q9BUL8 | Programmed cell death protein 10 | 24,702 7.8 cytoplasm apoptosis
actin cytoskeleton
PO7737 Profilin-1 15,054 8.44 cytoplasm organization
P04350 Tubulin beta-4A chain 49,586 4.78 cytoskeleton binds GTP (2 molecules)
pP37837 Transaldolase 37,540 6.36 cytoplasm pentose shunt
DNA
Q9Y230 RuvB-like 2 51,157 5.49 cytoplasm damage,recomdination,repair
P30041 Peroxiredoxin-6 23,035 6 cytoplasm lipid degradation
P61981 14-3-3 protein gamma 28,303 4.8 cytoplasm signal transduction
Q16576 Histone-binding protein RBBP7 47,820 4.89 nucleus DNA replication
P11021 78 kDa glucose-regulated protein 72,333 5.07 en reticulum protein assembly
Q09028 Histone-binding protein RBBP4 47,656 4.74 nucleus cell cycle
Chloride intracellular channel
Q9Y696 protein 4 28,772 5.45 cell membrane ion transport
actin cytoskeleton
075369 Filamin-B 278,164 5.47 cytoplasm organization
actin cytoskeleton
P21333 Filamin-A 280,739 5.7 cytoplasm organization
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26S proteasome non-ATPase

Q16401 regulatory subunit 5 56,196 5.34 cytosol chaperone
P63167 Dynein light chain 1, cytoplasmic 10,366 6.89 cytoplasm apoptosis
Q9P2J5 Leucine--tRNA ligase, cytoplasmic | 134,466 6.95 cytoplasm protein biosynthesis
Q04917 14-3-3 protein eta 28,219 4,76 cytoplasm signal transduction
Nicotinamide pyridine nucleotide
P43490 phosphoribosyltransferase 55,521 6.69 cytoplasm biosynthesis
Phosphatidylinositol-binding
Q13492 clathrin assembly protein 70,755 7.7 Golgi apparatus | endocytosis
P35580 Myosin-10 228,999 5.43 myosin complex | cell shape
X-ray repair cross-complementing DNA
P13010 protein 5 82,705 5.55 chromosome damage,repair,recombination
Malignant T-cell-amplified
Q9ULC4 | sequence 1 20,555 8.98 cytoplasm cell cycle
Q99471 Prefoldin subunit 5 17,328 5.94 cytoplasm transfers proteins
Q9BYX7 | Putative beta-actin-like protein 3 42,016 5.91 cytoplasm platelet activation
POTE ankyrin domain family
POCG39 | memberJ 117,390 5.66 unknown unknown
pP27361 Mitogen-activated protein kinase 3 | 43,136 6.28 cytoplasm apoptosis
6-phosphogluconate
P52209 dehydrogenase, decarboxylating 53,140 6.8 cytoplasm pentose shunt
DNA replication licensing factor
Q14566 MCM6 92,889 5.28 nucleus cell cycle/DNA replication
P60174 Triosephosphate isomerase 30,791 5.65 cytosol gluconeogenesis/glycolysis
Q9UBT2 | SUMO-activating enzyme subunit | 71,224 5.14 nucleus Ubl conjugation pathway
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2

Eukaryotic translation initiation

P05198 factor 2 subunit 1 36,112 5.01 cytosol translation
L-aminoadipate-semialdehyde
dehydrogenase- Catalyzes post-translational
QI9NRN7 | phosphopantetheinyl transferase 35,776 6.35 cytoplasm modifications
P31946 14-3-3 protein beta/alpha 28,082 4.76 cytoplasm signal transduction
Q71U36 | Tubulin alpha-1A chain 50,136 4.94 cytoskeleton binds GTP (2 molecules)
pP27348 14-3-3 protein theta 27,764 4.68 cytoplasm signal transduction
Glucose-6-phosphate 1- carbohydrate,glucose
P11413 dehydrogenase 59,257 6.39 cytosol metabolism
P61158 Actin-related protein 3 47,371 5.61 cytoplasm cilium biogenesis/degradation
Q05639 Elongation factor 1-alpha 2 50,470 9.11 nucleus protein biosynthesis
Calcineurin-like phosphoesterase
Q9BRF8 | domain-containing protein 1 35,548 5.79 unknown unknown
P68363 Tubulin alpha-1B chain 50,152 4.94 cytoskeleton binds GTP (2 molecules)
Q6PEY2 | Tubulin alpha-3E chain 49,859 5.01 cytoskeleton binds GTP (2 molecules)
Q15365 Poly(rC)-binding protein 1 37,498 6.66 cytoplasm binds proteins
Small glutamine-rich
tetratricopeptide repeat-containing
043765 protein alpha 34,063 4.79 cytoplasm host-virus interaction
Q13748 Tubulin alpha-3C/D chain 49,960 4,98 cytoskeleton binds GTP (2 molecules)
P63104 14-3-3 protein zeta/delta 27,745 4.73 cytoplasm signal transduction
Nucleosome assembly protein 1-
Q99733 like 4 42,823 4.6 nucleus nucleosome assembly
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P62258 14-3-3 protein epsilon 29,174 4.63 cytoplasm signal transduction
Glyceraldehyde-3-phosphate
P04406 dehydrogenase 36,053 8.57 cytoplasm glycolysis
GMP synthase [glutamine-
P49915 hydrolyzing] 76,715 6.42 cytoplasm GMP biosynthesis
P23528 Cofilin-1 18,502 8.22 cytoskeleton cytoskeleton organization
reduction of aromatic and
P14550 Alcohol dehydrogenase [NADP(+)] | 36,573 6.32 cytosol aliphatic aldehydes
BAG family molecular chaperone
095816 regulator 2 23,772 6.25 unknown protein folding
043707 Alpha-actinin-4 104,854 5.27 cytoplasm protein transport
Q9Y265 RuvB-like 1 50,228 6.02 nucleus cell cycle
POTE ankyrin domain family
A5A3EQ member F 121,445 5.82 cytoplasm unknown
POTE ankyrin domain family
Q6S8J3 member E 121,363 5.83 unknown unknown
P49411 Elongation factor Tu, mitochondrial | 49,542 7.26 mitochondrion protein biosynthesis
Q15631 Translin 26,183 6.01 cytoplasm DNA recombination
Methionine--tRNA ligase,
P56192 cytoplasmic 101,116 5.82 cytoplasm protein biosynthesis
P23526 Adenosylhomocysteinase 47,716 5.92 cytoplasm one carbon metabolism
Puromycin-sensitive
P55786 aminopeptidase 103,276 5.49 cytoplasm aminopeptidase
DNA replication licensing factor
P25205 MCM3 90,981 5.53 nucleus cell cycle/DNA replication
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Bifunctional glutamate/proline--

P07814 tRNA ligase 170,591 7.02 cytosol protein biosynthesis
cytosolic large
ribosomal
P30050 60S ribosomal protein L12 17,819 9.48 subunit binds to 26S ribosomal RNA
Rab GDP dissociation inhibitor Regulates the GDP/GTP
P50395 beta 50,663 6.1 cytoplasm exchange reaction
P31947 14-3-3 protein sigma 27,774 4.68 cytoplasm signal transduction
014980 Exportin-1 123,386 5.71 cytoplasm protein transport
P35637 RNA-binding protein FUS 53,426 9.4 nucleus binds DNA
Q9Y490 | Talin-1 269,767 5.77 cytoplasm cytoskeleton organization
P04908 Histone H2A type 1-B/E 14,135 11.05 nucleus nucleosome assembly
POCO0S8 Histone H2A type 1 14,091 10.9 nucleus nucleosome assembly
P20671 Histone H2A type 1-D 14,107 10.9 nucleus nucleosome assembly
QL6777 Histone H2A type 2-C 13,988 10.9 nucleus nucleosome assembly
Q6FI13 Histone H2A type 2-A 14,095 10.9 nucleus nucleosome assembly
Q7L7LO Histone H2A type 3 14,121 11.05 nucleus nucleosome assembly
Q93077 Histone H2A type 1-C 14,105 11.05 nucleus nucleosome assembly
Q96KK5 Histone H2A type 1-H 13,906 10.88 nucleus nucleosome assembly
Q99878 Histone H2A type 1-J 13,936 10.88 nucleus nucleosome assembly
Q9BTM1 | Histone H2A.J 14,019 10.9 nucleus nucleosome assembly
U2 small nuclear ribonucleoprotein MRNA processing/mRNA
P09661 A 28,416 8.71 nucleus splicing
Q13547 Histone deacetylase 1 55,103 5.31 nucleus host-virus interaction
P62826 GTP-binding nuclear protein Ran 24,423 7.01 cytoplasm cell cycle
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Heterogeneous nuclear

014979 ribonucleoprotein D-like 46,438 9.59 cytoplasm transcription
Cytochrome ¢ oxidase copper
Q14061 chaperone 6,915 6.8 mitochondrion chaperone
Nuclear pore complex protein
075694 Nup155 155,199 5.78 membrane protein transport
Kelch repeat and BTB domain-
Q8NAB2 | containing protein 3 69,395 5.22 unknown unknown
POTE ankyrin domain family
POCG38 | member | 121,282 5.83 unknown unknown
P12814 Alpha-actinin-1 103,058 5.25 cell membrane anchors actin
P61956 Small ubiquitin-related modifier 2 10,871 5.32 nucleus Ubl conjugation pathway
P53675 Clathrin heavy chain 2 187,030 5.57 membrane protein transport
Nascent polypeptide-associated
Q13765 complex subunit alpha 23,384 4.52 cytoplasm protein transport
hemoglobin
P02008 Hemoglobin subunit zeta 15,637 7.94 complex oxygen transport
Q13509 Tubulin beta-3 chain 50,433 4.83 cytoplasm binds GTP (2 molecules)
cytosolic large
ribosomal
P42766 60S ribosomal protein L35 14,551 11.04 | subunit translation
P49588 Alanine--tRNA ligase, cytoplasmic | 106,810 5.34 cytoplasm protein biosynthesis
Signal transducer and activator of
P40763 transcription 3 88,068 5.94 cytoplasm transcription
Q9BZK3 | Putative nascent polypeptide- 23,306 453 unknown unknown
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associated complex subunit alpha-

like protein

Probable ATP-dependent RNA

Q92841 helicase DDX17 80,272 8.53 nucleus transcription
Q9BUF5 | Tubulin beta-6 chain 49,857 4.77 cytoplasm binds GTP (2 molecules)
060814 Histone H2B type 1-K 13,890 10.31 chromosome nucleosome assembly
P06899 Histone H2B type 1-J 13,904 10.31 chromosome nucleosome assembly
P23527 Histone H2B type 1-O 13,906 10.31 chromosome nucleosome assembly
pP33778 Histone H2B type 1-B 13,950 10.31 chromosome nucleosome assembly
P57053 Histone H2B type F-S 13,944 10.37 chromosome nucleosome assembly
P58876 Histone H2B type 1-D 13,936 10.31 chromosome nucleosome assembly
P62807 Histone H2B type 1-C/E/F/G/I 13,906 10.31 chromosome nucleosome assembly
Q16778 Histone H2B type 2-E 13,920 10.31 chromosome nucleosome assembly
Q50QNWE6 | Histone H2B type 2-F 13,920 10.31 chromosome nucleosome assembly
Q8N257 Histone H2B type 3-B 13,908 10.31 chromosome nucleosome assembly
Q93079 Histone H2B type 1-H 13,892 10.31 chromosome nucleosome assembly
Q96A08 Histone H2B type 1-A 14,167 10.31 chromosome nucleosome assembly
Q99877 Histone H2B type 1-N 13,922 10.31 chromosome nucleosome assembly
Q99879 Histone H2B type 1-M 13,989 10.31 chromosome nucleosome assembly
Q99880 Histone H2B type 1-L 13,952 10.31 chromosome nucleosome assembly
Q9H169 Stathmin-4 22,071 5.76 Golgi apparatus | signal transduction
Q16543 Hsp90 co-chaperone Cdc37 44,468 5.17 cytoplasm chaperone
075083 WD repeat-containing protein 1 66,194 6.17 cytoplasm disassembly of actin filaments
Single-stranded nucleic acid
Q15366 Poly(rC)-binding protein 2 38,580 6.33 cytoplasm binding protein

97




Single-stranded nucleic acid

P57721 Poly(rC)-binding protein 3 39,465 8.22 cytoplasm binding protein
Putative 60S ribosomal protein large ribosomal
Q6NVV1 | L13a-like MGC87657 12,135 10.76 subunit translation
Q14315 Filamin-C 291,022 5.65 cytoplasm cell junction assembly
N-alpha-acetyltransferase 15,
Q9BXJ9 NatA auxiliary subunit 101,272 7.23 cytoplasm angiogenesis
Peptidyl-prolyl cis-trans isomerase MRNA processing/mRNA
043447 H 19,208 8.28 cytoplasm splicing
peptidyl-threonine
015355 Protein phosphatase 1G 59,272 4.27 cytoplasm dephosphorylation
Single-stranded DNA-binding
Q04837 protein, mitochondrial 17,260 9.59 mitochondrion DNA replictaion
ATP-binding cassette sub-family F
Q8NE71 | member 1 95,926 6.4 cytoplasm MRNA translation initiation
P78371 T-complex protein 1 subunit beta 57,488 6.01 cytoplasm chaperone
Eukaryotic peptide chain release
P62495 factor subunit 1 49,031 5.51 cytoplasm protein biosynthesis
Q93045 Stathmin-2 20,828 8.4 cytoplasm microtubule stability
actin
Q9ULV4 | Coronin-1C 53,249 6.65 cytoskeleton cytokinesis
26S proteasome non-ATPase regulatory subunit of the 26S
P48556 regulatory subunit 8 39,612 9.73 proteasome proteasome
Inosine-5'-monophosphate
P12268 dehydrogenase 2 55,805 6.44 cytoplasm GMP,purine biosynthesis
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Q8IzP2 Putative protein FAM10A4 27,407 4,99 cytoplasm protein refolding
protect RNA polymesase from
P05455 Lupus La protein 46,837 6.68 nucleus exonuclease digestion
P09211 Glutathione S-transferase P 23,356 5.43 cytoplasm cellular response
turnover of intracellular
P28838 Cytosol aminopeptidase 56,166 8.03 cytoplasm proteins
P68366 Tubulin alpha-4A chain 49,924 4.93 cytoplasm binds GTP (2 molecules)
Aldo-keto reductase family 1
P52895 member C2 36,735 7.13 cytoplasm lipid,steroid metabolism
Pseudouridylate synthase 7
Q96PZ0 | homolog 75,035 5.98 unknown tRNA processing
Q5T4S7 E3 ubiquitin-protein ligase UBR4 573,841 5.7 cytoplasm Ubl conjugation pathway
Signal transducer and activator of
P42229 transcription 5A 90,647 5.98 cytoplasm transcription
blocks the barbed ends of
P40121 Macrophage-capping protein 38,499 5.82 cytoplasm actin filaments
Heterogeneous nuclear
Q14103 ribonucleoprotein DO 38,434 7.61 cytoplasm transcription
Nucleosome assembly protein 1-
P55209 like 1 45,374 4.36 nucleus nucleosome assembly
P30044 Peroxiredoxin-5, mitochondrial 22,086 8.93 cytoplasm reduces hydrogen peroxide
Eukaryotic translation initiation
075821 factor 3 subunit G 35,611 5.87 cytoplasm protein biosynthesis
Putative nucleoside diphosphate
060361 kinase 15,529 8.76 unknown nucleotide metabolism
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Aldo-keto reductase family 1

Converts progesterone to its

Q04828 member C1 36,788 8.02 cytoplasm inactive form
P07339 Cathepsin D 44,552 6.1 lysosome protein breakdown
P37198 Nuclear pore glycoprotein p62 53,255 5.19 cytoplasm protein transport
P28066 Proteasome subunit alpha type-5 26,411 4.74 cytoplasm cleave peptides
Ubiquitin-conjugating enzyme E2
P68036 L3 17,862 8.68 cytoplasm Ubl conjugation pathway
P15531 Nucleoside diphosphate kinase A | 17,149 5.81 cytoplasm nucleotide metabolism
U6 snRNA-associated Sm-like MRNA processing/mRNA
Q9Y4Y9 | protein LSm5 9,937 4.42 nucleus splicing
075347 Tubulin-specific chaperone A 12,885 5.25 cytoplasm folding protein
P05388 60S acidic ribosomal protein PO 34,274 5.7 cytoplasm host-virus interaction
P25786 Proteasome subunit alpha type-1 29,556 6.15 cytoplasm immunity
Chloride intracellular channel
015247 protein 2 28,356 5.44 cytoplasm ion transport
Q15436 Protein transport protein Sec23A 86,161 6.64 en reticulum protein transport
Q15437 Protein transport protein Sec23B 86,479 6.43 en reticulum protein transport
P22492 Histone H1t 22,019 11.71 chromosome spermatogenesis
Q02539 Histone H1.1 21,842 10.99 chromosome binds DNA
Splicing factor U2AF 65 kDa MRNA processing/mRNA
P26368 subunit 53,501 9.19 nucleus splicing
P06454 Prothymosin alpha 12,203 3.66 nucleus transcription
p27816 Microtubule-associated protein 4 121,005 5.32 cytoskeleton microtubule assemby
Isoleucine--tRNA ligase,
P41252 cytoplasmic 144,498 5.82 cytoplasm protein biosynthesis
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intermediate

P08727 Keratin, type | cytoskeletal 19 44,106 5.05 filament host-virus interaction
P15259 Phosphoglycerate mutase 2 28,766 8.99 cytosol glycolysis
U5 small nuclear ribonucleoprotein MRNA processing/mRNA
075643 200 kDa helicase 244,508 5.73 nucleus splicing
cytosolic large
ribosomal
P62888 60S ribosomal protein L30 12,784 9.65 subunit translation
cytosolic large
ribosomal
P62424 60S ribosomal protein L7a 29,996 10.61 subunit translation
Probable phosphoglycerate
Q8NOY7 | mutase 4 28,777 6.19 unknown glycolysis
SH3 domain-binding glutamic acid-
Q9H299 | rich-like protein 3 10,438 4.82 cytoplasm cell redox homeostasis
transfers two-carbon ketol
P29401 Transketolase 67,878 7.58 cytosol group
P55060 Exportin-2 110,417 5.51 cytoplasm protein transport
Vacuolar protein sorting-
Q96QK1 | associated protein 35 91,707 5.32 cytoplasm protein transport
26S proteasome non-ATPase regulatory subunit of the 26S
Q15008 regulatory subunit 6 45,531 5.45 proteasome proteasome
diphosphate metabolic
Q15181 Inorganic pyrophosphatase 32,600 5.54 cytoplasm process
014929 Histone acetyltransferase type B 49,513 5.51 cytoplasm acetylates histone H4
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catalytic subunit

DNA replication licensing factor

P33993 MCM7 81,308 6.08 nucleus DNA replication
Ubiquitin carboxyl-terminal

P54578 hydrolase 14 56,069 5.2 cytoplasm Ubl conjugation pathway
DNA-dependent protein kinase DNA

pP78527 catalytic subunit 469,089 6.75 nucleus damage/recombination/repair

043396 Thioredoxin-like protein 1 32,251 4.84 cytoplasm e transport
Heterogeneous nuclear

P61978 ribonucleoprotein K 50,976 5.39 cytoplasm host-virus interaction
Microtubule-associated protein

Q15691 RP/EB family member 1 29,999 5.02 cytoplasm cell cycle
Putative tubulin beta chain-like

A6NKZ8 protein ENSP00000290377 41,775 4.77 cytoplasm binds GTP (2 molecules)

Q9H4B7 | Tubulin beta-1 chain 50,327 5.05 cytoplasm binds GTP (2 molecules)
Serine/threonine-protein kinase

075914 PAK 3 62,310 5.33 cytoplasm different signaling pathways
Serine/threonine-protein kinase

Q13153 PAK 1 60,647 5.55 cytoplasm apoptosis
Serine/threonine-protein kinase

Q13177 PAK 2 58,043 5.69 cytoplasm apoptosis

P84090 Enhancer of rudimentary homolog | 12,259 5.62 midbody cell cycle

Q9Y266 Nuclear migration protein nudC 38,243 5.27 cytoplasm cell cycle

cytosolic large
P26373 60S ribosomal protein L13 24,261 11.65 ribosomal translation
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subunit

P14625 Endoplasmin 92,469 4,76 en reticulum chaperone
pP28482 Mitogen-activated protein kinase 1 | 41,390 6.5 cytoplasm apoptosis
P04080 Cystatin-B 11,140 6.96 cytoplasm proteinase inhibitor
Eukaryotic translation initiation
Q99613 factor 3 subunit C 105,344 5.48 cytoplasm protein biosynthesis
Transcription intermediary factor 1-
Q13263 beta 88,550 5.52 nucleus transcription
Heterogeneous nuclear MRNA processing/mRNA
Q00839 ribonucleoprotein U 90,584 5.76 cytoplasm splicing
Q9uUl15 Transgelin-3 22,473 6.84 unknown central nervous development
P63279 SUMO-conjugating enzyme UBC9 | 18,007 8.87 cytoplasm cell cycle
P43243 Matrin-3 94,623 5.87 nucleus transcription
P00338 L-lactate dehydrogenase A chain 36,689 8.44 cytoplasm glycolysis
60S acidic ribosomal protein PO-
Q8NHWS5 | like 34,364 5.39 cytoplasm translation
Aldo-keto reductase family 1 conversion of aldehydes and
P42330 member C3 36,853 8.06 cytoplasm ketones to alcohols
Acidic leucine-rich nuclear
phosphoprotein 32 family member
Q9BTTO | E 30,692 3.76 ctoplasm Inhibits activity of PP2A
Q14974 Importin subunit beta-1 97,170 4.68 ctoplasm host-virus interaction
P46109 Crk-like protein 33,777 6.26 cytosol signal transduction
Q15084 Protein disulfide-isomerase A6 48,121 4.95 cell membrane chaperone
Q08J23 tRNA (cytosine(34)-C(5))- 86,471 6.33 cytoplasm cell cycle
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methyltransferase

Eukaryotic translation initiation

P55884 factor 3 subunit B 92,482 4.89 cytoplasm protein biosynthesis
cytosolic large
ribosomal
P62829 60S ribosomal protein L23 14,865 10.51 subunit translation
Macrophage migration inhibitory
P14174 factor 12,476 7.73 cytoplasm immunity
P35520 Cystathionine beta-synthase 60,587 6.2 cytoplasm aa biosynthesis
Heterogeneous nuclear
P09651 ribonucleoprotein Al 38,747 9.17 cytoplasm host-virus interaction
Heterogeneous nuclear
Q32P51 ribonucleoprotein Al-like 2 34,225 9.08 cytoplasm transport
Proteasome subunit alpha type-7-
Q8TAA3 | like 28,530 9.07 cytoplasm cleave peptides
Heterogeneous nuclear MRNA processing/mRNA
P52597 ribonucleoprotein F 45,672 5.37 nucleus splicing
Phosphatidylethanolamine-binding
P30086 protein 1 21,057 7.01 cytoplasm response to stress conditions
Aspartate--tRNA ligase,
P14868 cytoplasmic 57,136 6.11 cytoplasm protein biosynthesis
pP27216 Annexin A13 35,415 5.47 cell membrane cell differentiation
P10412 Histone H1.4 21,865 11.03 chromosome nucleosome assembly
P16402 Histone H1.3 22,350 11.02 chromosome nucleosome assembly
043390 Heterogeneous nuclear 70,943 8.23 cytoplasm MRNA processing/mRNA
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ribonucleoprotein R splicing
cytosolic large
ribosomal
P05387 60S acidic ribosomal protein P2 11,665 4.38 subunit translation
014818 Proteasome subunit alpha type-7 27,887 8.6 cytoplasm host-virus interaction
P30101 Protein disulfide-isomerase A3 56,782 5.98 en reticulum signal transduction
cytosolic large
ribosomal
P35268 60S ribosomal protein L22 14,787 9.21 subunit translation
Puromycin-sensitive
A6NEC2 | aminopeptidase-like protein 53,747 5.17 unknown proteolysis
Binds the poly(A) tail of
Q13310 Polyadenylate-binding protein 4 70,783 9.31 cytoplasm MRNA
Peptidyl-prolyl cis-trans isomerase
Q9Y536 A-like 4A/B/C 18,182 9.32 cytoplasm protein folding
26S proteasome non-ATPase involved in the ATP-
000231 regulatory subunit 11 47,464 6.08 proteasome dependent degradation
Serine hydrolase involved in
the detoxification of
P10768 S-formylglutathione hydrolase 31,463 6.54 cytoplasm formaldehyde
Putative heat shock protein HSP
Q14568 90-alpha A2 39,365 4.57 cytoplasm stress response
P06744 Glucose-6-phosphate isomerase 63,147 8.42 cytoplasm glycolysis/gluconeogenesis
cytosolic large
P61353 60S ribosomal protein L27 15,798 10.56 ribosomal translation
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subunit

Insulin-like growth factor 2 mRNA-

Q9NZI8 binding protein 1 63,481 9.26 cytoplasm translation regulation

000193 Small acidic protein 20,333 457 unknown unknown

P40227 T-complex protein 1 subunit zeta 58,024 6.24 cyoplasm chaperone
Golgi-specific brefeldin A-
resistance guanine nucleotide

Q92538 exchange factor 1 206,446 5.48 Golgi membrane | guanine-nucleotide exchange

P62913 60S ribosomal protein L11 20,252 9.64 nucleus Binds to 5S ribosomal RNA

P16403 Histone H1.2 21,365 10.94 chromosome nucleosome assembly
Synaptic vesicle membrane

Q99536 protein VAT-1 homolog 41,920 5.88 cytoplasm ATPase activity

P31948 Stress-induced-phosphoprotein 1 62,639 6.4 cytoplasm stress response

P52565 Rho GDP-dissociation inhibitor 1 23,207 5.01 cytoplasm GDP/GTP exchange reaction

P00558 Phosphoglycerate kinase 1 44,615 8.3 cytoplasm glycolysis

Q99497 Protein DJ-1 19,891 6.32 cytoplasm autophagy
SUMO-activating enzyme subunit

Q9UBEO |1 38,450 5.17 nucleus Ubl conjugation pathway
Ubiquitin-conjugating enzyme E2

P61086 K 22,407 5.33 cytoplasm Ubl conjugation pathway

P07195 L-lactate dehydrogenase B chain 36,638 5.71 cytoplasm glycolysis

Q14697 Neutral alpha-glucosidase AB 106,874 5.74 en reticulum cleaves glucose residues

Q9UKY7 | Protein CDV3 homolog 27,335 6.06 cytoplasm cell proliferation
Serine/threonine-protein kinase

095747 OSR1 58,022 6.03 cytoplasm stress response

106




Q96FW1 | Ubiquitin thioesterase OTUB1 31,284 4.85 cytoplasm adaptive immunity
Serine/arginine-rich splicing factor MRNA processing/mRNA
Q01130 2 25,476 11.86 nucleus splicing
P62158 Calmodulin 16,838 4.09 cytoplasm response to Ca ions
oxidoreductase that catalyzes
the NADPH-dependent
P30043 Flavin reductase (NADPH) 22,119 7.13 cytoplasm reduction
Serine/arginine repetitive matrix MRNA processing/mRNA
Q8IYB3 protein 1 102,335 11.84 nucleus splicing
Q96GU1 | G antigen family E member 1 14,046 4.27 unknown unknown
26S proteasome non-ATPase regulatory subunit of the 26S
000232 regulatory subunit 12 52,904 7.53 proteasome proteasome
tRNA methyltransferase 112
Q9UI30 homolog 14,199 5.21 protein complex | methylation
P18669 Phosphoglycerate mutase 1 28,804 6.67 cytosol glycolysis
Peptidyl-prolyl cis-trans isomerase
P62937 A 18,012 7.68 cytoplasm host-virus interaction
P20290 Transcription factor BTF3 22,168 9.41 nucleus transcription
26S protease regulatory subunit
P43686 6B 47,366 5.09 cytoplasm ATP-dependent degradation
Putative heat shock protein HSP
Q58FF8 90-beta 2 44,349 4.79 cytoplasm stress response
Eukaryotic translation initiation
P41091 factor 2 subunit 3 51,109 8.66 cytosol protein biosynthesis
Q99832 T-complex protein 1 subunit eta 59,367 7.55 cytoplasm chaperone
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T-complex protein 1 subunit

P49368 gamma 60,534 6.1 cytoplasm chaperone
BRCAZ2 and CDKN1A-interacting
Q9P287 protein 35,979 451 nucleus cell cycle
Q8WTX7 | GATS-like protein 3 36,275 5.05 unknown unknown
U6 snRNA-associated Sm-like MRNA processing/mRNA
Q9Y4z0 | protein LSm4 15,350 10.02 nucleus splicing
Q9Y2X3 | Nucleolar protein 58 59,578 9.03 nucleus ribosome biogenesis
Heterogeneous nuclear
060812 ribonucleoprotein C-like 1 32,142 4.93 nucleus nucleosome assembly
Heterogeneous nuclear MRNA processing/mRNA
P07910 ribonucleoproteins C1/C2 33,670 4.95 nucleus splicing
Serine/threonine-protein
phosphatase PP1-alpha catalytic
P62136 subunit 37,512 5.94 cytoplasm carbohydrate metabolism
Q04760 Lactoylglutathione lyase 20,778 5.12 cytoplasm carbohydrate metabolism
P0O7900 Heat shock protein HSP 90-alpha | 84,660 4.94 cytoplasm stress response
TATA-binding protein-associated
Q92804 factor 2N 61,830 8.04 cytoplasm transcription
P04083 Annexin Al 38,714 6.57 cell membrane exocytosis
Polyadenylate-binding protein 1-
Q4VvXU2 | like 68,392 9.06 unknown unknown
P46060 Ran GTPase-activating protein 1 63,542 4.63 centromere signal transduction
MRNA processing/mRNA
P11940 Polyadenylate-binding protein 1 70,671 9.52 cytoplasm splicing
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P30613 Pyruvate kinase isozymes R/L 61,830 7.65 cytosol glycolysis
Q58FF3 Putative endoplasmin-like protein 45,859 5.14 unknown stress response
P08238 Heat shock protein HSP 90-beta 83,264 4,96 cytoplasm stress response
P06748 Nucleophosmin 32,575 4.64 cytoplasm host-virus interaction
Heterogeneous nuclear
060506 ribonucleoprotein Q 69,603 8.68 cytoplasm host-virus interaction
P50990 T-complex protein 1 subunit theta | 59,621 5.41 cytoplasm chaperone
cytosolic large
ribosomal
P47914 60S ribosomal protein L29 17,752 11.66 | subunit translation
Putative tubulin-like protein alpha-
Q9H853 4B 27,551 7.71 cytoplasm protein polymerization
MRNA processing/mRNA
Q15459 Splicing factor 3A subunit 1 88,886 5.51 nucleus splicing
Heterochromatin protein 1-binding
Q5SSJ5 protein 3 61,207 9.69 chromosome chromatine structure
Serine-threonine kinase receptor- MRNA processing/mRNA
Q9Y3F4 | associated protein 38,438 4.98 cytoplasm splicing
Trifunctional purine biosynthetic
pP22102 protein adenosine-3 107,767 6.26 cytosol purine biosynthesis
Bifunctional purine biosynthesis
P31939 protein PURH 64,616 6.27 cytosol purine biosynthesis
060664 Perilipin-3 47,075 5.3 cytoplasm transport
Q13435 Splicing factor 3B subunit 2 100,228 5.52 nucleus host-virus interaction
Q9NR28 | Diablo homolog, mitochondrial 27,131 5.67 mitochondrion apoptosis
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Insulin-like growth factor 2 mRNA-

000425 binding protein 3 63,705 8.99 cytoplasm translation regulation
Putative heat shock protein HSP
Q58FF7 90-beta-3 68,325 4,71 cytoplasm stress response
Putative heat shock protein HSP
Q58FF6 90-beta 4 58,264 4.65 cytoplasm stress response
T-complex protein 1 subunit
P48643 epsilon 59,671 5.44 cytoplasm chaperone
Signal recognition particle 9 kDa
P49458 protein 10,112 7.76 cytoplasm signal recognition
P48637 Glutathione synthetase 52,385 5.67 cytosol glutathionine biosynthesis
P28074 Proteasome subunit beta type-5 28,480 6.44 cytoplasm host-virus interaction
cytosolic large
ribosomal
P83731 60S ribosomal protein L24 17,779 11.26 subunit translation
P28072 Proteasome subunit beta type-6 25,358 4.8 cytoplasm host-virus interaction
Signal transducer and activator of signal transduction/
P51692 transcription 5B 89,866 571 cytoplasm transcription
Interleukin enhancer-binding factor
Q12905 2 43,062 5.18 cytoplasm transcription
Binds the poly(A) tail of
Q9H361 Polyadenylate-binding protein 3 70,031 9.68 cytoplasm MRNA
P07864 L-lactate dehydrogenase C chain 36,311 7.08 cytoplasm glycolysis
Q6ZMR3 | L-lactate dehydrogenase A-like 6A | 36,507 6.51 cytoplasm glycolysis
QI9NY65 | Tubulin alpha-8 chain 50,094 4.94 cytoplasm binds GTP (2 molecules)
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cytosolic large

ribosomal
P61513 60S ribosomal protein L37a 10,275 10.44 subunit translation
P16989 DNA-binding protein A 40,090 9.77 cytoplasm transcription
cytosolic large
ribosomal
P62851 40S ribosomal protein S25 13,742 10.12 subunit translation
F-actin-capping protein subunit
P52907 alpha-1 32,923 5.45 cytoplasm binds Ca ions
P50502 Hsc70-interacting protein 41,332 5.18 cytoplasm chaperone
26S proteasome non-ATPase Acts as a regulatory subunit of
Q99460 regulatory subunit 1 105,836 5.24 proteasome the 26 proteasome
P62917 60S ribosomal protein L8 28,025 11.04 cytoplasm translation
Synaptosomal-associated protein
095721 29 28,970 5.56 cytoplasm protein transport
P51858 Hepatoma-derived growth factor 26,788 4.7 cytoplasm transcription
MRNA processing/mRNA
Q9BWJ5 | Splicing factor 3B subunit 5 10,135 5.89 nucleus splicing
Malate dehydrogenase,
P40925 cytoplasmic 36,426 6.91 cytoplasm tricarboxylic acid cycle
Eukaryotic translation initiation
P56537 factor 6 26,599 4.56 cytoplasm protein biosynthesis
F-actin-capping protein subunit
P47756 beta 31,350 5.36 cytoplasm cytoskeleton organization
075340 Programmed cell death protein 6 21,868 5.16 en reticulum apoptosis
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P30085 UMP-CMP kinase 22,222 5.44 cytoplasm pyrimidine biosynthesis
cytosolic large
ribosomal
P62899 60S ribosomal protein L31 14,463 10.54 subunit translation
014737 Programmed cell death protein 5 14,285 5.77 cytoplasm apoptosis
pP25787 Proteasome subunit alpha type-2 25,899 6.91 cytoplasm cleaves peptides
Wnt receptor signaling
P67870 Casein kinase Il subunit beta 24,942 5.33 cytosol pathway
cytosolic large
ribosomal
P46779 60S ribosomal protein L28 15,748 12.02 subunit translation
Transitional endoplasmic reticulum
P55072 ATPase 89,322 5.14 cytoplasm transport
P07205 Phosphoglycerate kinase 2 44,796 8.74 cytoplasm glycolysis
Q16650 T-box brain protein 1 74,053 6.89 nucleus transcription
MRNA processing/mRNA
Q15393 Splicing factor 3B subunit 3 135,577 5.13 nucleus splicing
Q9BR76 | Coronin-1B 54,235 5.6 cytoplasm signal transduction
cytosolic large
ribosomal
P40429 60S ribosomal protein L13a 23,577 10.94 subunit translation
Serine/arginine-rich splicing factor MRNA processing/mRNA
Q13243 5 31,264 11.59 nucleus splicing
Proliferation-associated protein
QouUQ80 | 2G4 43,787 6.13 cytoplasm transcription
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Heterogeneous nuclear

ribonucleoprotei

Q8WVV9 | ribonucleoprotein L-like 60,083 7.83 n complex mMRNA splicing
MRNA processing/mRNA
P62306 Small nuclear ribonucleoprotein F | 9,725 4.63 nucleus splicing
Polypyrimidine tract-binding MRNA processing/mRNA
P26599 protein 1 57,221 9.22 nucleus splicing
Signal recognition particle 14 kDa targets secretory proteins to
P37108 protein 14,570 10.05 | cytoplasm en reticulum
cytosolic large
ribosomal
P62753 40S ribosomal protein S6 28,681 10.85 subunit translation
cytosolic large
ribosomal
P62906 60S ribosomal protein L10a 24,831 9.94 subunit translation
Serine/arginine-rich splicing factor MRNA processing/mRNA
Q13247 6 39,587 11.42 nucleus splicing
pP12277 Creatine kinase B-type 46,644 5.34 cytoplasm transfer of phosphate
Serrate RNA effector molecule
Q9BXP5 | homolog 100,666 5.7 cytoplasm RNA-mediated gene silencing
U6 snRNA-associated Sm-like MRNA processing/mRNA
Q9Y333 protein LSm2 10,835 6.05 nucleus splicing
Q9Y376 Calcium-binding protein 39 39,869 6.43 cytoplasm cell cycle arrest
Asparagine--tRNA ligase,
043776 cytoplasmic 62,943 5.9 cytoplasm protein biosynthesis
095456 Proteasome assembly chaperone | 32,854 6.88 cytoplasm proteasome assembly
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1

F-actin-capping protein subunit

actin cytoskeleton

P47755 alpha-2 32,949 5.57 cytosol organization
cytosolic large
ribosomal
P18621 60S ribosomal protein L17 21,397 10.18 subunit translation
P20073 Annexin A7 52,739 5.52 cytosol membrane fusion
cytosolic large
ribosomal
P49207 60S ribosomal protein L34 13,293 11.48 subunit translation
P62269 40S ribosomal protein S18 17,719 10.99 cytoplasm translation
Low molecular weight
phosphotyrosine protein
P24666 phosphatase 18,042 6.29 cytoplasm phosphatase
Q92526 T-complex protein 1 subunit zeta-2 | 57,821 6.85 cytoplasm chaperone
Binds the poly(A) tail of
Q96DU9 | Polyadenylate-binding protein 5 43,331 9.55 cytoplasm MRNA.
Q15185 Prostaglandin E synthase 3 18,697 4.32 cytoplasm prostaglandin biosynthesis
Putative eukaryotic translation
initiation factor 2 subunit 3-like
Q2VIR3 protein 51,299 8.67 unknown protein biosynthesis
Heterogeneous nuclear MRNA processing/mRNA
P52272 ribonucleoprotein M 77,516 8.84 nucleus splicing
P17987 T-complex protein 1 subunit alpha | 60,344 5.8 cytoplasm chaperone
Q12906 Interleukin enhancer-binding factor | 95,338 8.86 cytoplasm transcription
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cytosolic large

ribosomal
P46776 60S ribosomal protein L27a 16,561 11 subunit translation
actin filament bundle
Q16658 Fascin 54,530 6.84 cytoskeleton assembly
P25789 Proteasome subunit alpha type-4 29,484 7.58 cytoplasm host-virus interaction
cytosolic large
ribosomal
P32969 60S ribosomal protein L9 21,863 9.96 subunit translation
P52788 Spermine synthase 41,268 4.87 cytosol methionine metabolic process
cytosolic large
ribosomal
P46782 40S ribosomal protein S5 22,876 9.73 subunit translation
U5 small nuclear ribonucleoprotein MRNA processing/mRNA
Q96DI7 40 kDa protein 39,311 8.34 nucleus splicing
cytosolic large
ribosomal
P62841 40S ribosomal protein S15 17,040 10.39 | subunit translation
Splicing factor U2AF 35 kDa MRNA processing/mRNA
Q01081 subunit 27,872 9.09 nucleus splicing
cytosolic large
ribosomal
P61313 60S ribosomal protein L15 24,146 11.62 subunit translation
P22626 Heterogeneous nuclear 37,430 8.97 nucleus MRNA processing/mRNA
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ribonucleoproteins A2/B1 splicing
cytosolic large
ribosomal
P46777 60S ribosomal protein L5 34,363 9.73 subunit translation
26S proteasome non-ATPase Acts as a regulatory subunit of
Q13200 regulatory subunit 2 100,200 5.08 proteasome the 26 proteasome
maturation of 40S ribosomal
P39019 40S ribosomal protein S19 16,060 10.31 nucleus subunits
P53004 Biliverdin reductase A 33,428 6.06 cytoplasm heme catabolic process
cytosolic large
ribosomal
P62847 40S ribosomal protein S24 15,423 10.79 subunit translation
Protein-L-isoaspartate(D-
P22061 aspartate) O-methyltransferase 24,636 6.7 cytoplasm methyl esterification
Q96CW1 | AP-2 complex subunit mu 49,655 9.57 cell membrane protein transport
Eukaryotic translation initiation
P55010 factor 5 49,223 5.41 cytosol protein biosynthesis
Nuclease-sensitive element-
P67809 binding protein 1 35,924 9.87 cytoplasm transcription
cytosolic large
ribosomal
Q02878 60S ribosomal protein L6 32,728 10.59 subunit translation
P50991 T-complex protein 1 subunit delta 57,924 7.96 cytoplasm chaperone
P26038 Moesin 67,820 6.08 cell membrane cytoskeleton organization
P62191 26S protease regulatory subunit 4 | 49,185 5.87 cytoplasm degradation of ubiquinated
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proteins

cellular membrane

Q00610 Clathrin heavy chain 1 191,615 5.48 membrane organization
Phenylalanine--tRNA ligase beta
QI9NSD9 | subunit 66,116 6.39 cytoplasm protein biosynthesis
Q9UMS4 | Pre-mRNA-processing factor 19 55,181 6.14 cytoplasm DNA damage,repair
Eukaryotic translation initiation
015371 factor 3 subunit D 63,973 5.79 cytoplasm protein biosynthesis
55 kDa erythrocyte membrane
Q00013 protein 52,296 6.91 cell membrane signal transduction
BH3-interacting domain death
P55957 agonist 21,995 5.25 cytoplasm apoptosis
cytosolic large
ribosomal
P61254 60S ribosomal protein L26 17,258 10.55 subunit translation
Q14847 LIM and SH3 domain protein 1 29,717 6.61 cytoplasm ion transport
smooth muscle contraction
Q99439 Calponin-2 33,697 6.51 cell-cell junction | regulation
N-alpha-acetyltransferase 38, MRNA processing/mRNA
095777 NatC auxiliary subunit 10,403 4.34 nucleus splicing
cytosolic large
ribosomal
P25398 40S ribosomal protein S12 14,515 6.81 subunit translation
Q86Vv81 THO complex subunit 4 26,888 11.15 cytoplasm host-virus interaction
Q08170 Serine/arginine-rich splicing factor | 56,678 11.52 nucleus MRNA processing/mRNA
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4 splicing
Serine/arginine-rich splicing factor MRNA processing/mRNA
Q9BRL6 | 8 32,288 11.72 nucleus splicing
Q8NFI4 Putative protein FAM10A5 41,378 4,96 cytoplasm unknown
cytosolic large
ribosomal
P62857 40S ribosomal protein S28 7,841 10.7 subunit translation
cytosolic large
ribosomal
P62241 40S ribosomal protein S8 24,205 10.32 subunit translation
P16949 Stathmin 17,303 5.75 cytoplasm differentiation
cytosolic large
ribosomal
P63220 40S ribosomal protein S21 9,111 8.68 subunit translation
Cytosolic acyl coenzyme A
000154 thioester hydrolase 41,796 8.85 cytoplasm translation
Heterogeneous nuclear
Q99729 ribonucleoprotein A/B 36,225 8.21 cytoplasm binds single-stranded RNA
platelet
043852 Calumenin 37,107 4.47 en reticulum activation,derganulation
P11766 Alcohol dehydrogenase class-3 39,724 7.45 cytoplasm oxidation of primary alcohols
V-type proton ATPase subunit B,
pP21281 brain isoform 56,501 5.57 membrane hydrogen ion transport
cytosolic large
P62081 40S ribosomal protein S7 22,127 10.09 ribosomal translation
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subunit

Peptidyl-prolyl cis-trans isomerase

Q00688 FKBP3 25,177 9.29 nucleus protein folding
cytosolic large
ribosomal
P15880 40S ribosomal protein S2 31,324 10.25 subunit translation
P53621 Coatomer subunit alpha 138,346 7.7 cytoplasm protein transport
cytosolic large
ribosomal
P27635 60S ribosomal protein L10 24,604 10.11 subunit translation
Q9GZP4 | PITH domain-containing protein 1 | 24,178 5.47 unknown unknown
UDP-N-acetylhexosamine
Q16222 pyrophosphorylase 58,769 5.92 cytoplasm post-translational modification
26S proteasome non-ATPase Acts as a regulatory subunit of
Q9UNM6 | regulatory subunit 13 42,945 5.53 proteasome the 26 proteasome
cytosolic large
ribosomal
P61247 40S ribosomal protein S3a 29,945 9.75 subunit translation
Far upstream element-binding
Q92945 protein 2 73,115 6.85 cytoplasm transcription
cytosolic large
ribosomal
P83881 60S ribosomal protein L36a 12,441 10.59 subunit translation
Small nuclear ribonucleoprotein MRNA processing/mRNA
P62316 Sm D2 13,527 9.92 nucleus splicing

119




P16930 Fumarylacetoacetase 46,374 6.46 cytosol phe,tyr catabolism
cytosolic large
40S ribosomal protein S4, X ribosomal
P62701 isoform 29,598 10.16 subunit translation
P06493 Cyclin-dependent kinase 1 34,095 8.38 cytoplasm apoptosis
P49720 Proteasome subunit beta type-3 22,949 6.13 cytoplasm host-virus interaction
cytosolic large
ribosomal
P46778 60S ribosomal protein L21 18,565 10.49 subunit translation
P04792 Heat shock protein beta-1 22,783 5.98 cytoplasm stress response
Cullin-associated NEDD8-
Q86VP6 | dissociated protein 1 136,376 5.52 nucleus transcription
P22234 Multifunctional protein ADE2 47,079 6.94 cytosol purine biosynthesis
cytosolic large
ribosomal
Q9UNX3 | 60S ribosomal protein L26-like 1 17,256 10.55 subunit translation
P53396 ATP-citrate synthase 120,839 6.95 cytoplasm lipid synthesis
Peptidyl-prolyl cis-trans isomerase
P62942 FKBP1A 11,951 7.89 cytoplasm protein folding
cytosolic large
ribosomal
P39023 60S ribosomal protein L3 46,109 10.19 subunit translation
P35606 Coatomer subunit beta' 102,487 5.14 cytoplasm protein transport
P15311 Ezrin 69,413 5.94 cell membrane cell shape
Q96EP5 | DAZ-associated protein 1 43,383 8.73 cytoplasm differentiation
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Q13617 Cullin-2 86,983 6.46 unknown host-virus interaction
Serine/threonine-protein
phosphatase 2A 65 kDa regulatory
P30154 subunit A beta isoform 66,214 4.84 unknown unknown
Staphylococcal nuclease domain-
Q7KZF4 | containing protein 1 101,997 6.74 cytoplasm host-virus interaction
Serine/threonine-protein
Q15257 phosphatase 2A activator 40,668 5.63 cytoplasm accelerate protein folding
P13639 Elongation factor 2 95,338 6.41 cytoplasm protein biosynthesis
DnaJ homolog subfamily A
060884 member 2 45,746 6.06 membrane chaperone
P13796 Plastin-2 70,288 5.29 cell membrane activation of T-cells
P12270 Nucleoprotein TPR 267,293 4.97 centromere protein transport
purine base metabolic
P00491 Purine nucleoside phosphorylase 32,118 6.45 cytoplasm process
P35998 26S protease regulatory subunit 7 | 48,634 5.71 cytoplasm host-virus interaction
Small nuclear ribonucleoprotein MRNA processing/mRNA
P62314 Sm D1 13,282 11.56 nucleus splicing
cytosolic large
40S ribosomal protein S4, Y ribosomal
P22090 isoform 1 29,456 10.25 | subunit translation
P19623 Spermidine synthase 33,825 5.3 cytosol spermidine biosynthesis
Transcription elongation factor B
Q15369 polypeptide 1 12,473 4.74 nucleus transcription
P84098 60S ribosomal protein L19 23,466 11.48 cytosolic large translation
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ribosomal

subunit
cytoplasmic
P55735 Protein SEC13 homolog 35,541 5.22 vesicle protein transport
094788 Retinal dehydrogenase 2 56,724 5.79 cytoplasm carbohydrate metabolism
Q04323 UBX domain-containing protein 1 33,325 5.23 cytoplasm ubiquitin catabolic process
cytosolic large
ribosomal
P62750 60S ribosomal protein L23a 17,695 10.44 | subunit translation
S-phase kinase-associated protein
P63208 1 18,658 4.4 cytosol ubiquitin catabolic process
cytosolic large
ribosomal
P08865 40S ribosomal protein SA 32,854 4.79 subunit translation
Isocitrate dehydrogenase [NADP]
075874 cytoplasmic 46,659 6.53 cytoplasm tricarboxylic acid cycle
26S proteasome non-ATPase
P55036 regulatory subunit 4 40,737 4.68 proteasome cell cycle
cytosolic large
ribosomal
P46781 40S ribosomal protein S9 22,591 10.66 subunit translation
binds actin filaments to the
P35241 Radixin 68,564 6.03 cell membrane plasma membrane
P60900 Proteasome subunit alpha type-6 27,399 6.34 cytoplasm cleaves peptides
P00441 Superoxide dismutase [Cu-Zn] 15,936 5.7 cytoplasm destroys radicals
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Probable ATP-dependent RNA

P17844 helicase DDX5 69,148 9.06 nucleus transcription
Heterogeneous nuclear
P55795 ribonucleoprotein H2 49,264 5.89 nucleus nuclear mMRNA splicing
degradation of ubiquitinated
P62195 26S protease regulatory subunit 8 | 45,626 7.11 cytoplasm proteins
ATP-binding cassette sub-family E
P61221 member 1 67,314 8.63 cytoplasm host-virus interaction
Hypoxanthine-guanine
P00492 phosphoribosyltransferase 24,579 6.21 cytoplasm purine salvage
Heterogeneous nuclear MRNA processing/mRNA
P31943 ribonucleoprotein H 49,229 5.89 nucleus splicing
Q9HB71 | Calcyclin-binding protein 26,210 8.28 cytoplasm ubiquitin catabolic process
cytosolic large
ribosomal
P62249 40S ribosomal protein S16 16,445 10.21 | subunit translation
P07384 Calpain-1 catalytic subunit 81,890 5.49 cytoplasm proteolysis
cytosolic large
ribosomal
P23396 40S ribosomal protein S3 26,688 9.68 subunit translation
Serine/arginine-rich splicing factor MRNA processing/mRNA
P84103 3 19,330 11.64 nucleus splicing
cytosolic large
ribosomal
P36578 60S ribosomal protein L4 47,697 11.07 subunit translation
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Q7Z4H3 | HD domain-containing protein 2 23,390 5.33 mitochondrion metabolic process
Acetyl-CoA acetyltransferase,

Q9BWD1 | cytosolic 41,351 6.46 cytoplasm lipid metabolic process
Small nuclear ribonucleoprotein MRNA processing/mRNA

P62318 Sm D3 13,916 10.33 nucleus splicing
26S proteasome non-ATPase

075832 regulatory subunit 10 24,428 5.71 cytoplasm apoptosis

000764 Pyridoxal kinase 35,102 5.75 cytoplasm cell proliferation
Thioredoxin domain-containing

Q9BRA2 | protein 17 13,941 5.38 cytoplasm disulfide reductase

Q01844 RNA-binding protein EWS 68,478 9.37 cell membrane transcription

P13489 Ribonuclease inhibitor 49,973 4.71 cytoplasm MRNA catabolic process
U1 small nuclear ribonucleoprotein

P09234 C 17,394 9.72 nucleus spliceosome assembly

adapter for proteins in the

000151 PDZ and LIM domain protein 1 36,072 6.56 cytoskeleton cytoskeleton
Heterogeneous nuclear

P14866 ribonucleoprotein L 64,133 8.46 cytoplasm nuclear mMRNA splicing

intermediate
P02533 Keratin, type | cytoskeletal 14 51,561 5.09 filament/keratin epidermis development
intermediate

P08779 Keratin, type | cytoskeletal 16 51,268 4,98 filament/keratin cytoskeleton organization
Rho-related GTP-binding protein

P08134 RhoC 22,006 6.2 cell membrane signal transduction

P61586 Transforming protein RhoA 21,768 5.83 cell membrane cell cycle
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26S protease regulatory subunit

P62333 10B 44,173 7.09 cytoplasm cell cycle
P08397 Porphobilinogen deaminase 39,330 6.68 cytoplasm heme,porphyrin biosynthesis
Proteasomal ubiquitin receptor
Q16186 ADRM1 42,153 4.95 proteasome proteasome assembly
40S ribosomal protein S4, Y
Q8TD47 isoform 2 29,295 10.1 ribosome translation
P63165 Small ubiquitin-related modifier 1 11,557 5.34 cytoplasm ubiquitin catabolic process
P49593 Protein phosphatase 1F 49,831 4.99 cytosol apoptosis
distribution of mitochondria
P33176 Kinesin-1 heavy chain 109,685 6.12 cytoplasm and lysosomes
Serine/arginine-rich splicing factor MRNA processing/mRNA
Q16629 7 27,367 11.83 nucleus splicing
Q13148 TAR DNA-binding protein 43 44,740 5.85 nucleus transcription
P32119 Peroxiredoxin-2 21,892 5.66 cytoplasm redox regulation of the cell
cytosolic large
ribosomal
Q07020 60S ribosomal protein L18 21,634 11.73 subunit translation
RNA-binding motif protein, X
P38159 chromosome 42,332 10.06 nucleus transcription
Q92973 Transportin-1 102,355 4.83 cytoplasm protein transport
UV excision repair protein RAD23
P54725 homolog A 36,609 4.54 nucleus DNA damage,repair
Q13066 G antigen 2B/2C 12,786 4.34 unknown unknown
Q4Vv326 G antigen 2E 12,763 4.32 unknown unknown
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Q6NT46 | G antigen 2A 12,785 4.37 unknown unknown
Q9UEUS5 | G antigen 2D 12,764 4.23 unknown cellular defense response
removes arginine and/or
lysine residues from the N-
terminus of several peptide
Q9H4A4 | Aminopeptidase B 72,596 5.51 secreted substrates
Ribose-phosphate
P11908 pyrophosphokinase 2 34,769 6.15 cytosol nucleotide biosynthesis
Ribose-phosphate
P60891 pyrophosphokinase 1 34,834 6.51 cytosol nucleotide biosynthesis
26S proteasome non-ATPase
043242 regulatory subunit 3 60,978 8.47 proteasome cell cycle
cytosolic large
ribosomal
P08708 40S ribosomal protein S17 15,550 9.85 subunit translation
POCW22 | 40S ribosomal protein S17-like 15,550 9.85 ribosome translation
Q9Y3I0 tRNA-splicing ligase RtcB homolog | 55,210 6.77 cytoplasm tRNA processing
Unwinds double-stranded
DNA and RNAina 3'to 5'
Q08211 ATP-dependent RNA helicase A 140,958 6.41 cytoplasm direction.
Far upstream element-binding
Q96AE4 | protein 1 67,560 7.18 nucleus transcription
Cysteine and histidine-rich
Q9UHD1 | domain-containing protein 1 37,490 8.1 unknown stress response
P38606 V-type proton ATPase catalytic 68,304 5.34 cytosol hydrogen ion transport
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subunit A

Eukaryotic translation initiation

Q13347 factor 3 subunit | 36,502 5.38 cytoplasm protein biosynthesis
cytosolic large
ribosomal

P62263 40S ribosomal protein S14 16,273 10.07 subunit translation
F-box-like/WD repeat-containing

060907 protein TBL1X 62,496 6.08 nucleus transcription
F-box-like/WD repeat-containing

Q9BQ87 | protein TBL1Y 56,688 5.33 nucleus transcription
F-box-like/WD repeat-containing

Q9BZK7 | protein TBL1XR1 55,595 5.28 nucleus transcription

Q9NQC3 | Reticulon-4 129,931 4.42 en reticulum neurogenesis

MRNA processing/mRNA

075533 Splicing factor 3B subunit 1 145,830 6.65 nucleus splicing
Transcription elongation factor B

Q15370 polypeptide 2 13,133 4.73 nucleus transcription

P08758 Annexin A5 35,937 4.93 cytoplasm blood coagulation

protects from hydrogen

P04040 Catalase 59,756 6.9 peroxisome peroxide

Q9Y5S9 | RNA-binding protein 8A 19,889 55 cytoplasm translation regulation
Cell growth-regulating nucleolar

Q9NX58 | protein 43,615 9.57 nucleus unknown
Nuclear autoantigenic sperm

P49321 protein 85,238 4.26 cytoplasm cell cycle
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P16104 Histone H2A.x 15,145 10.74 chromosome cell cycle
Q8IUE6 Histone H2A type 2-B 13,995 10.88 nucleus nucleosome assembly
Q96QV6 | Histone H2A type 1-A 14,234 10.86 nucleus nucleosome assembly
P04075 Fructose-bisphosphate aldolase A | 39,420 8.3 cytosol glycolysis
cytosolic large
ribosomal
P62266 40S ribosomal protein S23 15,808 10.5 subunit translation
Q14151 Scaffold attachment factor B2 107,473 5.84 cytoplasm transcription
Q15424 Scaffold attachment factor B1 102,642 5.32 nucleus transcription
have different functions
depending on the Lys residue
POCG47 | Polyubiquitin-B 25,762 6.86 cytoplasm of the ubiquitin that is linked
have different functions
depending on the Lys residue
POCG48 | Polyubiquitin-C 77,039 7.16 cytoplasm of the ubiquitin that is linked
have different functions
Ubiquitin-40S ribosomal protein depending on the Lys residue
P62979 S27a 17,965 9.68 cytoplasm of the ubiquitin that is linked
have different functions
Ubiquitin-60S ribosomal protein depending on the Lys residue
P62987 L40 14,728 9.87 cytoplasm of the ubiquitin that is linked
Carboxymethylenebutenolidase
Q96DG6 | homolog 28,048 6.71 cytoplasm Cysteine hydrolase
Peptidyl-prolyl cis-trans isomerase PPlase and co-chaperone
Q02790 FKBP4 51,805 5.35 cytoplasm activities
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Phenylalanine--tRNA ligase alpha

Q9Y285 subunit 57,564 7.31 cytoplasm protein biosynthesis
Ras GTPase-activating-like protein
P46940 IQGAP1 189,252 6.08 cell membrane signal transduction
cytosolic large
ribosomal
P60866 40S ribosomal protein S20 13,373 9.95 subunit translation
P50995 Annexin A1l 54,390 7.53 cytoplasm cell cycle
cytosolic large
ribosomal
Q96L21 60S ribosomal protein L10-like 24,519 10.03 subunit translation
cytosolic large
ribosomal
P50914 60S ribosomal protein L14 23,432 10.94 subunit translation
Branched-chain-amino-acid
P54687 aminotransferase, cytosolic 42,966 5.17 cytoplasm aa biosynthesis
Plasminogen activator inhibitor 1
Q8NC51 | RNA-binding protein 44,965 8.66 cytoplasm regulation of mMRNA stability
Serine/arginine-rich splicing factor MRNA processing/mRNA
075494 10 31,301 11.26 cytoplasm splicing
Thyroid hormone receptor-
Q9Y2W1 | associated protein 3 108,666 10.16 nucleus transcription
Q00796 Sorbitol dehydrogenase 38,325 8.23 cell projection Converts sorbitol to fructose
Guanine nucleotide-binding protein
P63244 subunit beta-2-like 1 35,077 7.6 cell membrane apoptosis
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Serine/threonine-protein

phosphatase 2A catalytic subunit

P67775 alpha isoform 35,594 5.3 centromere meiosis
Q15717 ELAV-like protein 1 36,092 9.23 cytoplasm MRNA metabolic process
P16401 Histone H1.5 22,580 10.91 chromosome nucleosome assembly
glutathione-dependent thiol
transferase and
Glutathione S-transferase omega- dehydroascorbate reductase
pP78417 1 27,566 6.24 cytoplasm activities
Growth factor receptor-bound
P62993 protein 2 25,206 5.89 cytoplasm host-virus interaction
076087 G antigen 7 12,978 4.3 unknown unknown
POCL80 G antigen 12F 12,978 4.3 unknown unknown
POCL81 G antigen 12G 12,978 4.3 unknown unknown
POCL82 G antigen 12I 12,978 4.3 unknown unknown
Q13065 G antigen 1 15,610 4.39 unknown unknown
Q13068 G antigen 4 12,885 4.12 unknown unknown
Deoxyuridine 5'-triphosphate
P33316 nucleotidohydrolase, mitochondrial | 26,563 9.46 mitochondrion nucleotide metabolism
cytosolic large
ribosomal
P18124 60S ribosomal protein L7 29,226 10.66 subunit translation
Q96PK6 | RNA-binding protein 14 69,492 9.68 nucleus transcription
P62805 Histone H4 11,367 11.36 chromosome nucleosome assembly
Q16630 Cleavage and polyadenylation 59,210 6.66 nucleus MRNA processing
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specificity factor subunit 6

Ubiquitin carboxyl-terminal

DNA damage,repair,

Q9Y5K5 | hydrolase isozyme L5 37,607 5.23 cytoplasm recombination
095373 Importin-7 119,517 4.7 cytoplasm host-virus interaction
015479 Melanoma-associated antigen B2 | 35,277 8.87 unknown Ubl conjugation pathway
Serine/threonine-protein
phosphatase 2A catalytic subunit modulate the activity of some
P62714 beta isoform 35,575 5.21 centromere kinases
Catalyzes the rearrangement
P13667 Protein disulfide-isomerase A4 72,932 4.96 en reticulum of -S-S- bonds in proteins
P49327 Fatty acid synthase 273,427 6.01 cytoplasm fatty acid, lipid biosynthesis
Q13067 G antigen 3 12,937 4.19 unknown unknown
Q13069 G antigen 5 12,924 4.19 unknown unknown
Q13070 G antigen 6 12,892 4.19 unknown unknown
A6NMY6 | Putative annexin A2-like protein 38,659 6.49 secreted heat-stress response
P07355 Annexin A2 38,604 7.57 secreted heat-stress response
Acidic leucine-rich nuclear
phosphoprotein 32 family member
Q92688 B 28,788 3.93 cytoplasm cell cycle
U1 small nuclear ribonucleoprotein
P08621 70 kDa 51,557 9.94 nucleus MRNA processing
Putative coiled-coil-helix-coiled-
coil-helix domain-containing
Q5T1J5 protein CHCHD2P9, mitochondrial | 15,490 9.95 mitochondrion unknown
Q9Y6H1 | Coiled-coil-helix-coiled-coil-helix 15,513 9.43 mitochondrion unknown
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domain-containing protein 2,

mitochondrial

Probable threonine--tRNA ligase 2,

A2RTX5 | cytoplasmic 92,646 5.74 cytoplasm protein biosynthesis
cytosolic large
ribosomal
P62277 40S ribosomal protein S13 17,222 10.53 subunit translation
Small nuclear ribonucleoprotein- MRNA processing/mRNA
P14678 associated proteins B and B' 24,610 11.2 nucleus splicing
Small nuclear ribonucleoprotein-
P63162 associated protein N 24,614 11.2 nucleus RNA splicing
Ubiquitin carboxyl-terminal
Q9BXU7 | hydrolase 26 104,047 8.91 nucleus Ubl conjugation pathway
P02765 Alpha-2-HS-glycoprotein 39,325 5.43 secreted mineral balance
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Mivakag 7. MpwTeiveg TTou TauToTroindnkav atn 2" yeAém.

Zrcocteeslzr.]no Protein name MW (Da) pl Localization Function GI-SK23 Gl-Y22 | GI-SK20 Gl-Y18

P24666 Low molecular weight phosphotyrosine 18,042 6.29 cytoplasm phosphatase + + + +
protein phosphatase

P61158 Actin-related protein 3 47,371 5.61 cytoplasm cilium biogenesis/degradation + + + -

Q9UKK9 | ADP-sugar pyrophosphatase 24,328 4.87 intracellular hydrolase activity + + + +

P33316 Deoxyuridine 5'-triphosphate 26,563 9.46 mitochondrion | nucleotide metabolism + + + +
nucleotidohydrolase, mitochondrial

P49773 Histidine triad nucleotide-binding protein | 13,802 6.43 cytoplasm signal transduction + + + +
1

P24941 Cyclin-dependent kinase 2 33,930 8.8 cytoplasm cell cycle - - + +

Q00526 Cyclin-dependent kinase 3 35,046 8.86 cytoplasm cell cycle - - + +

Q16576 Histone-binding protein RBBP7 47,820 4.89 nucleus DNA replication + + + +

000571 ATP-dependent RNA helicase DDX3X 73,243 6.73 cytoplasm host-virus interaction + - - +

Q09666 Neuroblast differentiation-associated 629,101 5.8 nucleus nervous system development + + + +
protein AHNAK

P62805 Histone H4 11,367 11.36 chromosome nucleosome assembly + + + +

P58546 Myotrophin 12,895 5.27 cytoplasm Promotes dimerization of NF- + + + +

kappa-B subunits

P61758 Prefoldin subunit 3 22,658 6.64 cytoplasm protein folding + - + +

B2RPKO Putative high mobility group protein B1- | 24,238 5.91 chromosome binds and unwinds DNA + + + +
like 1

P09429 High mobility group protein B1 24,894 5.6 chromosome bends DNA + + + +

P08758 Annexin A5 35,937 4.93 cytoplasm blood coagulation + + + +

133




P26583 High mobility group protein B2 24,034 7.62 chromosome bend DNA
Q09028 Histone-binding protein RBBP4 47,656 4.74 nucleus cell cycle
060814 Histone H2B type 1-K 13,890 10.31 chromosome nucleosome assembly
P06899 Histone H2B type 1-J 13,904 10.31 chromosome nucleosome assembly
P23527 Histone H2B type 1-O 13,906 10.31 chromosome nucleosome assembly
P33778 Histone H2B type 1-B 13,950 10.31 chromosome nucleosome assembly
P57053 Histone H2B type F-S 13,944 10.37 chromosome nucleosome assembly
P58876 Histone H2B type 1-D 13,936 10.31 chromosome nucleosome assembly
P62807 Histone H2B type 1-C/E/F/G/I 13,906 10.31 chromosome nucleosome assembly
Q16778 Histone H2B type 2-E 13,920 10.31 chromosome nucleosome assembly
Q50QNWE6 | Histone H2B type 2-F 13,920 10.31 chromosome nucleosome assembly
Q8N257 Histone H2B type 3-B 13,908 10.31 chromosome nucleosome assembly
Q93079 Histone H2B type 1-H 13,892 10.31 chromosome nucleosome assembly
Q96A08 Histone H2B type 1-A 14,167 10.31 chromosome nucleosome assembly
Q99877 Histone H2B type 1-N 13,922 10.31 chromosome nucleosome assembly
Q99879 Histone H2B type 1-M 13,989 10.31 chromosome nucleosome assembly
Q99880 Histone H2B type 1-L 13,952 10.31 chromosome nucleosome assembly
P17516 Aldo-keto reductase family 1 member 37,067 6.46 cytoplasm transformation of
Cc4 dihydrotestosterone into its less
active form
Q9UNZ2 | NSFL1 cofactor p47 40,573 4.99 chromosome fragmentation of Golgi stacks
during mitosis
P29692 Elongation factor 1-delta 31,122 4.9 cytosol protein biosynthesis
P09622 Dihydrolipoyl dehydrogenase, 54,177 7.95 mitochondrion | dehydrogenase

mitochondrial
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P04908 Histone H2A type 1-B/E 14,135 11.05 nucleus nucleosome assembly
POC0OS8 Histone H2A type 1 14,091 10.9 nucleus nucleosome assembly
P20671 Histone H2A type 1-D 14,107 10.9 nucleus nucleosome assembly
Q16777 Histone H2A type 2-C 13,988 10.9 nucleus nucleosome assembly
Q6FI13 Histone H2A type 2-A 14,095 10.9 nucleus nucleosome assembly
Q7L7L0 Histone H2A type 3 14,121 11.05 nucleus nucleosome assembly
Q93077 Histone H2A type 3 14,121 11.05 nucleus nucleosome assembly
Q96KK5 Histone H2A type 1-H 13,906 10.88 nucleus nucleosome assembly
Q99878 Histone H2A type 1-J 13,936 10.88 nucleus nucleosome assembly
Q9BTM1 | Histone H2A.J 14,019 10.9 nucleus nucleosome assembly
POCOS5 Histone H2A.Z 13,553 10.58 nucleus nucleosome assembly
P16104 Histone H2A.x 15,145 10.74 chromosome cell cycle
Q71UI19 Histone H2A.V 13,509 10.58 nucleus nucleosome assembly
Q96QV6 | Histone H2A type 1-A 14,234 10.86 nucleus nucleosome assembly
Q8IUE6 Histone H2A type 2-B 13,995 10.88 nucleus nucleosome assembly
Qaull2 ATPase inhibitor, mitochondrial 12,249 9.34 mitochondrion | regulates ATP
P52895 Aldo-keto reductase family 1 member 36,735 7.13 cytoplasm lipid,steroid metabolism

Cc2
Q04828 Aldo-keto reductase family 1 member 36,788 8.02 cytoplasm Converts progesterone to its

C1 inactive form
043852 Calumenin 37,107 4.47 en reticulum platelet activation,derganulation
Q9y4L1 Hypoxia up-regulated protein 1 111,335 5.16 en reticulum stress response
P42229 Signal transducer and activator of 90,647 5.98 cytoplasm transcription

transcription 5A
P51692 Signal transducer and activator of 89,866 5.71 cytoplasm signal transduction/ transcription
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transcription 5B

P42330 Aldo-keto reductase family 1 member 36,853 8.06 cytoplasm conversion of aldehydes and
C3 ketones to alcohols
P55060 Exportin-2 110,417 5.51 cytoplasm protein transport
Q13162 Peroxiredoxin-4 30,540 5.86 cytoplasm I-kappaB phosphorylation
Q15008 26S proteasome non-ATPase regulatory | 45,531 5.45 proteasome regulatory subunit of the 26S
subunit 6 proteasome
Q99536 Synaptic vesicle membrane protein 41,920 5.88 cytoplasm ATPase activity
VAT-1 homolog
095670 V-type proton ATPase subunit G 2 13,604 10.26 cytosol transport (ion, hydrogen)
Q06323 Proteasome activator complex subunit 1 | 28,723 5.78 proteasome cell cycle
P30040 Endoplasmic reticulum resident protein 28,993 6.77 en reticulum protein folding
29
Q14697 Neutral alpha-glucosidase AB 106,874 5.74 en reticulum cleaves glucose residues
P06733 Alpha-enolase 47,169 7.01 cell membrane | glycolysis
Q15084 Protein disulfide-isomerase A6 48,121 4.95 cell membrane | chaperone
P07237 Protein disulfide-isomerase 57,116 4.76 cell membrane | formation, breakage and
rearrangement of disulfide bonds
Q06830 Peroxiredoxin-1 22,110 8.27 cytoplasm redox regulation of cell
Q8NDCO | MAPK-interacting and spindle-stabilizing | 24,269 5.3 unknown unknown
protein-like
Q9H169 Stathmin-4 22,071 5.76 Golgi signal transduction
apparatus
P14314 Glucosidase 2 subunit beta 59,425 4.33 en reticulum glycan metabolism
Q9ULV4 | Coronin-1C 53,249 6.65 actin cytokinesis
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cytoskeleton

Q92945 Far upstream element-binding protein 2 | 73,115 6.85 cytoplasm transcription
pP22314 Ubiquitin-like modifier-activating enzyme | 117,849 5.49 unknown Ubl conjugation pathway
1
P53999 Activated RNA polymerase lI 14,395 9.6 nucleus transcription
transcriptional coactivator p15

Q8IZP2 Putative protein FAM10A4 27,407 4.99 cytoplasm protein refolding

Q93045 Stathmin-2 20,828 8.4 cytoplasm microtubule stability

Q8NFI4 Putative protein FAM10A5 41,378 4.96 cytoplasm unknown

P62191 26S protease regulatory subunit 4 49,185 5.87 cytoplasm degradation of ubiquinated

proteins

Q96CW1 | AP-2 complex subunit mu 49,655 9.57 cell membrane | protein transport

P50502 Hsc70-interacting protein 41,332 5.18 cytoplasm chaperone

P54819 Adenylate kinase 2, mitochondrial 26,478 7.67 mitochondrion | transfer of phosphate between

ATP-AMP

P69891 Hemoglobin subunit gamma-1 16,140 6.64 unknown oxygen transport

A6NMY6 | Putative annexin A2-like protein 38,659 6.49 secreted heat-stress response

043790 Keratin, type Il cuticular Hb6 53,501 5.56 intermediate cytoskeleton organization
filament/kerati
n

P12035 Keratin, type Il cytoskeletal 3 64,417 6.12 intermediate epithelian cell differentiation
filament/kerati
n

P13647 Keratin, type Il cytoskeletal 5 62,378 7.58 intermediate epidermis development

filament/kerati
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n

P14136 Glial fibrillary acidic protein 49,880 5.42 intermediate cell-specific marker
filament/kerati
n

P78385 Keratin, type Il cuticular Hb3 54,195 5.54 intermediate epidermis development
filament/kerati
n

P78386 Keratin, type Il cuticular Hb5 55,802 6.27 intermediate epidermis development
filament/kerati
n

Q01546 Keratin, type Il cytoskeletal 2 oral 65,841 8.38 intermediate cytoskeleton organization
filament/kerati
n

Q14533 Keratin, type Il cuticular Hb1 54,928 54 intermediate unknown
filament/kerati
n

Q5XKES | Keratin, type Il cytoskeletal 79 57,836 6.75 intermediate unknown
filament/kerati
n

Q8N1N4 | Keratin, type Il cytoskeletal 78 56,866 5.79 intermediate unknown
filament/kerati
n

Q12874 Splicing factor 3A subunit 3 58,849 5.27 nucleus MRNA processing/mRNA

splicing
P69892 Hemoglobin subunit gamma-2 16,126 6.64 cytosol oxygen transport

138




000506 Serine/threonine-protein kinase 25 48,112 6.27 cytoplasm stress response
Q9P289 Serine/threonine-protein kinase MST4 46,529 5.16 cytoplasm apoptosis
Q9Y6EO Serine/threonine-protein kinase 24 49,308 5.49 cytoplasm apoptosis
P11413 Glucose-6-phosphate 1-dehydrogenase | 59,257 6.39 cytosol carbohydrate,glucose
metabolism
043175 D-3-phosphoglycerate dehydrogenase 56,651 6.29 cytosol aa biosynthesis
P16949 Stathmin 17,303 5.75 cytoplasm differentiation
060841 Eukaryotic translation initiation factor 5B | 138,827 5.39 cytoplasm protein biosynthesis
Q08257 Quinone oxidoreductase 35,207 8.56 cytoplasm one electron transfer
pP23381 Tryptophan--tRNA ligase, cytoplasmic 53,165 5.83 cytoplasm angiogenesis
P62820 Ras-related protein Rab-1A 22,678 5.93 en reticulum protein transport
060888 Protein CutA 19,116 5.42 membrane signal transduction
P08670 Vimentin 53,652 5.05 intermediate host-virus interaction
filament
P32119 Peroxiredoxin-2 21,892 5.66 cytoplasm redox regulation of the cell
P02538 Keratin, type Il cytoskeletal 6A 60,045 8.09 intermediate cell differentiation
filament/kerati
n
P48668 Keratin, type Il cytoskeletal 6C 60,025 8.09 intermediate cytoskeleton organization
filament/kerati
n
P31947 14-3-3 protein sigma 27,774 4.68 cytoplasm signal transduction
P62258 14-3-3 protein epsilon 29,174 4.63 cytoplasm signal transduction
Q9BWD1 | Acetyl-CoA acetyltransferase, cytosolic | 41,351 6.46 cytoplasm lipid metabolic process
P30101 Protein disulfide-isomerase A3 56,782 5.98 en reticulum signal transduction
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Q16181 Septin-7 50,680 8.76 cytoskeleton cell cycle
P13667 Protein disulfide-isomerase A4 72,932 4.96 en reticulum Catalyzes the rearrangement of -
S-S- bonds in proteins
Q9NXG2 | THUMP domain-containing protein 1 39,315 8.01 unknown unknown
000193 Small acidic protein 20,333 4.57 unknown unknown
P33176 Kinesin-1 heavy chain 109,685 6.12 cytoplasm distribution of mitochondria and
lysosomes
Q9Y696 Chloride intracellular channel protein 4 28,772 5.45 cell membrane | ion transport
094788 Retinal dehydrogenase 2 56,724 5.79 cytoplasm carbohydrate metabolism
P61981 14-3-3 protein gamma 28,303 4.8 cytoplasm signal transduction
P02100 Hemoglobin subunit epsilon 16,203 8.67 hemoglobin oxygen transport/ transport
complex
P63104 14-3-3 protein zeta/delta 27,745 4.73 cytoplasm signal transduction
Q04917 14-3-3 protein eta 28,219 4.76 cytoplasm signal transduction
P25788 Proteasome subunit alpha type-3 28,433 5.19 cytoplasm host-virus interaction
P14618 Pyruvate kinase isozymes M1/M2 57,937 7.96 cytoplasm glycolysis
Q9BZK3 Putative nascent polypeptide-associated | 23,306 4.53 unknown unknown
complex subunit alpha-like protein
P31946 14-3-3 protein beta/alpha 28,082 4.76 cytoplasm signal transduction
P27348 14-3-3 protein theta 27,764 4.68 cytoplasm signal transduction
P46109 Crk-like protein 33,777 6.26 cytosol signal transduction
pP23434 Glycine cleavage system H protein, 18,885 4.87 mitochondrion | degradation of glycine
mitochondrial
Q8WUM4 | Programmed cell death 6-interacting 96,023 6.13 cytoplasm apoptosis

protein
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Q9NPH2 | Inositol-3-phosphate synthase 1 61,068 5.52 cytoplasm lipid biosynthesis/metabolism
014980 Exportin-1 123,386 5.71 cytoplasm protein transport
P53621 Coatomer subunit alpha 138,346 7.7 cytoplasm protein transport
P43686 26S protease regulatory subunit 6B 47,366 5.09 cytoplasm ATP-dependent degradation
P20290 Transcription factor BTF3 22,168 9.41 nucleus transcription
P11766 Alcohol dehydrogenase class-3 39,724 7.45 cytoplasm oxidation of primary alcohols
P06753 Tropomyosin alpha-3 chain 32,819 4.68 cytoplasm binds to actin filaments
P0O7951 Tropomyosin beta chain 32,851 4.66 cytoplasm binds to actin filaments
P67936 Tropomyosin alpha-4 chain 28,522 4.67 cytoplasm binds to actin filaments
P23284 Peptidyl-prolyl cis-trans isomerase B 23,743 9.42 en reticulum protein folding
P08729 Keratin, type Il cytoskeletal 7 51,386 5.39 intermediate host-virus interaction
filament/kerati
n
P17661 Desmin 53,536 5.21 cytoplasm cytoskeleton organization
P55786 Puromycin-sensitive aminopeptidase 103,276 5.49 cytoplasm aminopeptidase
P30613 Pyruvate kinase isozymes R/L 61,830 7.65 cytosol glycolysis
P07355 Annexin A2 38,604 7.57 secreted heat-stress response
P20073 Annexin A7 52,739 5.52 cytosol membrane fusion
P09972 Fructose-bisphosphate aldolase C 39,456 6.41 cytosol glycolysis
Q9NPJ3 Acyl-coenzyme A thioesterase 13 14,960 9.23 cytoplasm hydrolysis of acyl-CoAs to fatty
acids and coA
P27797 Calreticulin 48,142 4.29 cytoplasm chaperone
Q9GzV4 | Eukaryotic translation initiation factor 16,793 5.38 cytoplasm protein biosynthesis
5A-2
QI9NSB2 | Keratin, type Il cuticular Hb4 64,842 7.74 intermediate hair and nail development
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filament/kerati

n
P30044 Peroxiredoxin-5, mitochondrial 22,086 8.93 cytoplasm reduces hydrogen peroxide
043399 Tumor protein D54 22,238 5.26 perinuclear regulation of cell proliferation
region of
cytoplasm

P04792 Heat shock protein beta-1 22,783 5.98 cytoplasm stress response

043768 Alpha-endosulfine 13,389 6.61 cytoplasm cell cycle

Q12931 Heat shock protein 75 kDa, 80,110 8.3 mitochondrion | chaperone with ATPase activity
mitochondrial

P24752 Acetyl-CoA acetyltransferase, 45,200 8.98 mitochondrion | ketone body metabolism
mitochondrial

075822 Eukaryotic translation initiation factor 3 29,062 4.72 cytoplasm protein biosynthesis
subunit J

Q61S14 Eukaryotic translation initiation factor 16,773 4.85 cytoplasm protein biosynthesis
5A-1-like

P21281 V-type proton ATPase subunit B, brain 56,501 5.57 membrane hydrogen ion transport
isoform

P30405 Peptidyl-prolyl cis-trans isomerase F, 22,040 9.49 mitochondrion | accelerate protein folding
mitochondrial

P06493 Cyclin-dependent kinase 1 34,095 8.38 cytoplasm apoptosis

014602 Eukaryotic translation initiation factor 16,442 5.07 cytoplasm protein biosynthesis
1A, Y-chromosomal

P47813 Eukaryotic translation initiation factor 16,460 5.07 cytosol protein biosynthesis

1A, X-chromosomal
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P55263 Adenosine kinase 40,545 6.24 nucleus purine salvage
P52209 6-phosphogluconate dehydrogenase, 53,140 6.8 cytoplasm pentose shunt
decarboxylating
Q13765 Nascent polypeptide-associated 23,384 4.52 cytoplasm protein transport
complex subunit alpha
P41250 Glycine--tRNA ligase 83,166 6.61 cytoplasm protein biosynthesis
P37837 Transaldolase 37,540 6.36 cytoplasm pentose shunt
043765 Small glutamine-rich tetratricopeptide 34,063 4.79 cytoplasm host-virus interaction
repeat-containing protein alpha
P38646 Stress-70 protein, mitochondrial 73,680 5.87 mitochondrion | cell proliferation and cellular
aging
P49321 Nuclear autoantigenic sperm protein 85,238 4.26 cytoplasm cell cycle
P50454 Serpin H1 46,441 8.75 en reticulum stress response
Q13185 Chromobox protein homolog 3 20,811 5.23 nucleus transcripton
P63151 Serine/threonine-protein phosphatase 51,692 5.82 cytosol signal transduction
2A 55 kDa regulatory subunit B alpha
isoform
Q00005 Serine/threonine-protein phosphatase 51,710 6.01 cytoplasm apoptosis
2A 55 kDa regulatory subunit B beta
isoform
Q66LE6 Serine/threonine-protein phosphatase 52,042 5.96 cytoplasm cell cycle
2A 55 kDa regulatory subunit B delta
isoform
P02008 Hemoglobin subunit zeta 15,637 7.94 hemoglobin oxygen transport
complex
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075608 Acyl-protein thioesterase 1 26,640 6.28 cytoplasm fatty acid, lipid metabolism
P10599 Thioredoxin 11,737 4.82 cytoplasm e transport
P41219 Peripherin 53,651 5.37 intermediate intermediate filament
filament cytoskeleton organization
Q96GU1 | G antigen family E member 1 14,046 4.27 unknown unknown
095678 Keratin, type Il cytoskeletal 75 59,560 7.6 intermediate hair and nail formation
filament/kerati
n
P23396 40S ribosomal protein S3 26,688 9.68 cytosolic large | translation
ribosomal
subunit
P24534 Elongation factor 1-beta 24,764 4.5 cytosol protein biosynthesis
Q72406 Myosin-14 227,871 5.52 cytoplasm cell shape
P22087 rRNA 2'-O-methyltransferase fibrillarin 33,784 10.18 nucleus rRNA processing
Q99460 26S proteasome non-ATPase regulatory | 105,836 5.24 proteasome Acts as a regulatory subunit of
subunit 1 the 26 proteasome
P09493 Tropomyosin alpha-1 chain 32,709 4.69 cytoplasm binds to actin filaments
P07339 Cathepsin D 44,552 6.1 lysosome protein breakdown
Q96QK1 | Vacuolar protein sorting-associated 91,707 5.32 cytoplasm protein transport
protein 35
043684 Mitotic checkpoint protein BUB3 37,155 6.36 centromere cell cycle
Q14847 LIM and SH3 domain protein 1 29,717 6.61 cytoplasm ion transport
Q9Y281 Cofilin-2 18,737 7.66 cytoskeleton actin cytoskeleton organization
P62495 Eukaryotic peptide chain release factor 49,031 5.51 cytoplasm protein biosynthesis

subunit 1
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Q9BZZ5 | Apoptosis inhibitor 5 59,005 6.99 cytoplasm apoptosis

P60174 Triosephosphate isomerase 30,791 5.65 cytosol gluconeogenesis/glycolysis

P40763 Signal transducer and activator of 88,068 5.94 cytoplasm transcription
transcription 3

P29401 Transketolase 67,878 7.58 cytosol transfers two-carbon ketol group

Q13263 Transcription intermediary factor 1-beta | 88,550 5.52 nucleus transcription

P63241 Eukaryotic translation initiation factor 16,832 5.07 cytoplasm protein biosynthesis
5A-1

P43490 Nicotinamide phosphoribosyltransferase | 55,521 6.69 cytoplasm pyridine nucleotide biosynthesis

Q99497 Protein DJ-1 19,891 6.32 cytoplasm autophagy

014773 Tripeptidyl-peptidase 1 61,248 6.01 lysosome peptidase

P00491 Purine nucleoside phosphorylase 32,118 6.45 cytoplasm purine base metabolic process

P10809 60 kDa heat shock protein, 61,055 5.7 mitochondrion | host-virus interaction
mitochondrial

Q9NQ29 | Putative RNA-binding protein Luc7-like 43,728 9.95 nucleus RNA binding
1

P26639 Threonine--tRNA ligase, cytoplasmic 83,435 6.23 cytoplasm protein biosynthesis

Q13200 26S proteasome non-ATPase regulatory | 100,200 5.08 proteasome Acts as a regulatory subunit of
subunit 2 the 26 proteasome

P53675 Clathrin heavy chain 2 187,030 5.57 membrane protein transport

075874 Isocitrate dehydrogenase [NADP] 46,659 6.53 cytoplasm tricarboxylic acid cycle
cytoplasmic

Q9Y383 Putative RNA-binding protein Luc7-like 46,514 10.02 nucleus binds RNA(via its Arg/Ser-rich
2 domain)

P11021 78 kDa glucose-regulated protein 72,333 5.07 en reticulum protein assembly
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P40925 Malate dehydrogenase, cytoplasmic 36,426 6.91 cytoplasm tricarboxylic acid cycle
P10768 S-formylglutathione hydrolase 31,463 6.54 cytoplasm Serine hydrolase involved in the
detoxification of formaldehyde
P31942 Heterogeneous nuclear 36,926 6.37 nucleus MRNA processing
ribonucleoprotein H3
095721 Synaptosomal-associated protein 29 28,970 5.56 cytoplasm protein transport
P62937 Peptidyl-prolyl cis-trans isomerase A 18,012 7.68 cytoplasm host-virus interaction
Q15435 Protein phosphatase 1 regulatory 41,564 4.84 nucleus regulatory subunit
subunit 7
Q7KZF4 Staphylococcal nuclease domain- 101,997 6.74 cytoplasm host-virus interaction
containing protein 1
Q15185 Prostaglandin E synthase 3 18,697 4.32 cytoplasm prostaglandin biosynthesis
P13489 Ribonuclease inhibitor 49,973 4.71 cytoplasm MRNA catabolic process
P23528 Cofilin-1 18,502 8.22 cytoskeleton cytoskeleton organization
P45974 Ubiquitin carboxyl-terminal hydrolase 5 95,786 491 lysosome Ubl conjugation pathway
P62158 Calmodulin 16,838 4.09 cytoplasm response to Ca ions
P55854 Small ubiquitin-related modifier 3 11,637 5.32 cytoplasm Ubl conjugation pathway
Q6EEV6 | Small ubiquitin-related modifier 4 10,685 6.57 unknown Ubl conjugation pathway
Q99436 Proteasome subunit beta type-7 29,965 7.58 cytoplasm host-virus interaction
P28482 Mitogen-activated protein kinase 1 41,390 6.5 cytoplasm apoptosis
P55010 Eukaryotic translation initiation factor 5 49,223 5.41 cytosol protein biosynthesis
Q9Y6GY9 | Cytoplasmic dynein 1 light intermediate | 56,579 6.01 cytoplasm cell cycle
chain 1
043396 Thioredoxin-like protein 1 32,251 4.84 cytoplasm e transport
P63167 Dynein light chain 1, cytoplasmic 10,366 6.89 cytoplasm apoptosis
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Q5SSJ5 Heterochromatin protein 1-binding 61,207 9.69 chromosome chromatine structure
protein 3
P28072 Proteasome subunit beta type-6 25,358 4.8 cytoplasm host-virus interaction
P13804 Electron transfer flavoprotein subunit 35,080 8.62 mitochondrion | e transport
alpha, mitochondrial
P63010 AP-2 complex subunit beta 104,553 5.22 cell membrane | protein transport
Q10567 AP-1 complex subunit beta-1 104,637 4.94 membrane protein transport
P07384 Calpain-1 catalytic subunit 81,890 5.49 cytoplasm proteolysis
P13639 Elongation factor 2 95,338 6.41 cytoplasm protein biosynthesis
Q13158 Protein FADD 23,279 5.48 cytosol apoptosis
P61086 Ubiquitin-conjugating enzyme E2 K 22,407 5.33 cytoplasm Ubl conjugation pathway
P10412 Histone H1.4 21,865 11.03 chromosome nucleosome assembly
P16402 Histone H1.3 22,350 11.02 chromosome nucleosome assembly
PO7737 Profilin-1 15,054 8.44 cytoplasm actin cytoskeleton organization
Q01105 Protein SET 33,489 4.22 cytoplasm apoptosis
P52907 F-actin-capping protein subunit alpha-1 | 32,923 5.45 cytoplasm binds Ca ions
Q8I1YD1 Eukaryotic peptide chain release factor 68,813 5.3 cytoplasm cell cycle
GTP-binding subunit ERF3B
000231 26S proteasome non-ATPase regulatory | 47,464 6.08 proteasome ATP-dependent degradation
subunit 11
Q9Y536 Peptidyl-prolyl cis-trans isomerase A- 18,182 9.32 cytoplasm protein folding
like 4A/B/C
P12277 Creatine kinase B-type 46,644 5.34 cytoplasm transfer of phosphate
Q92499 ATP-dependent RNA helicase DDX1 82,432 6.8 cytoplasm transcription
p28838 Cytosol aminopeptidase 56,166 8.03 cytoplasm turnover of intracellular proteins
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P05787 Keratin, type Il cytoskeletal 8 53,704 5.52 intermediate host-virus interaction
filament/kerati
n
Q9Y2Vv2 Calcium-regulated heat stable protein 1 | 15,892 8.41 cytoplasm binds mRNA and single-stranded
DNA
P14649 Myosin light chain 6B 22,764 5.56 cytosol skeletal muscle tissue
development
P47755 F-actin-capping protein subunit alpha-2 | 32,949 5.57 cytosol actin cytoskeleton organization
P61956 Small ubiquitin-related modifier 2 10,871 5.32 nucleus Ubl conjugation pathway
P30086 Phosphatidylethanolamine-binding 21,057 7.01 cytoplasm response to stress conditions
protein 1
Q56UQ5 | TPT1-like protein 15,757 5.81 unknown unknown
Q15257 Serine/threonine-protein phosphatase 40,668 5.63 cytoplasm accelerate protein folding
2A activator
P69905 Hemoglobin subunit alpha 15,258 8.72 cytsolic small oxygen transport
ribosomal
subunit
P25789 Proteasome subunit alpha type-4 29,484 7.58 cytoplasm host-virus interaction
P30085 UMP-CMP kinase 22,222 5.44 cytoplasm pyrimidine biosynthesis
PO5771 Protein kinase C beta type 76,869 6.57 cytoplasm apoptosis
P17252 Protein kinase C alpha type 76,750 6.61 cytoplasm apoptosis
P15311 Ezrin 69,413 5.94 cell membrane | cell shape
P47756 F-actin-capping protein subunit beta 31,350 5.36 cytoplasm cytoskeleton organization
060664 Perilipin-3 47,075 53 cytoplasm transport
P13693 Translationally-controlled tumor protein | 19,595 4.84 cytoplasm Ca bindind/microtubule
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stabilization

P16403 Histone H1.2 21,365 10.94 chromosome nucleosome assembly
Q9BYZ2 L-lactate dehydrogenase A-like 6B 41,943 8.88 cytoplasm glycolysis
P49792 E3 SUMO-protein ligase RanBP2 358,199 5.86 nucleus protein transport
P35580 Myosin-10 228,999 5.43 myosin cell shape
complex
P17980 26S protease regulatory subunit 6A 49,204 5.13 cytoplasm host-virus interaction
P08107 Heat shock 70 kDa protein 1A/1B 70,052 5.47 cytoplasm stress response
P51858 Hepatoma-derived growth factor 26,788 4.7 cytoplasm transcription
Q961U4 Abhydrolase domain-containing protein | 22,346 5.94 cytoplasm hydrolase activity
14B
P00558 Phosphoglycerate kinase 1 44,615 8.3 cytoplasm glycolysis
P62714 Serine/threonine-protein phosphatase 35,575 5.21 centromere modulate the activity of some
2A catalytic subunit beta isoform kinases
Q9Y265 RuvB-like 1 50,228 6.02 nucleus cell cycle
P61088 Ubiquitin-conjugating enzyme E2 N 17,138 6.13 cytoplasm Ubl conjugation pathway
P60660 Myosin light polypeptide 6 16,930 4.56 cytosol skeletal muscle tissue
development
P30041 Peroxiredoxin-6 23,035 6 cytoplasm lipid degradation
Q9UL46 Proteasome activator complex subunit 2 | 27,402 5.54 proteasome unknown
P62736 Actin, aortic smooth muscle 42,009 5.24 cytoskeleton cell motility
P63267 Actin, gamma-enteric smooth muscle 41,877 5.31 cytoplasm Muscle contraction
P35749 Myosin-11 227,339 5.42 thick filament Muscle contraction
P35241 Radixin 68,564 6.03 cell membrane | binds actin filaments to the

plasma membrane
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P22492 Histone H1t 22,019 11.71 chromosome spermatogenesis
Q02539 Histone H1.1 21,842 10.99 chromosome binds DNA
P34931 Heat shock 70 kDa protein 1-like 70,375 5.75 cytosol chaperone
P68036 Ubiquitin-conjugating enzyme E2 L3 17,862 8.68 cytoplasm Ubl conjugation pathway
Q96HC4 | PDZ and LIM domain protein 5 63,945 8.55 cytoplasm regulation of synapse assembly
P40926 Malate dehydrogenase, mitochondrial 35,503 8.92 mitochondrion | tricarboxylic acid cycle
Q562R1 Beta-actin-like protein 2 42,003 5.39 cytoplasm unknown
P60891 Ribose-phosphate pyrophosphokinase 1 | 34,834 6.51 cytosol nucleotide biosynthesis
P43487 Ran-specific GTPase-activating protein | 23,310 5.19 cytoplasm signal transduction
Q08170 Serine/arginine-rich splicing factor 4 56,678 11.52 nucleus MRNA processing/mRNA
splicing
Q13247 Serine/arginine-rich splicing factor 6 39,587 11.42 nucleus MRNA processing/mRNA
splicing
P12004 Proliferating cell nuclear antigen 28,769 4.57 nucleus DNA replication
Q9BTTO Acidic leucine-rich nuclear 30,692 3.76 ctoplasm Inhibits activity of PP2A
phosphoprotein 32 family member E
P49721 Proteasome subunit beta type-2 22,836 6.52 cytoplasm host-virus interaction
P68371 Tubulin beta-4B chain 49,831 4.79 cytoskeleton binds GTP (2 molecules)
Q13404 Ubiquitin-conjugating enzyme E2 variant | 16,495 7.71 nucleus Ubl conjugation pathway
1
P42704 Leucine-rich PPR motif-containing 157,905 5.81 mitochondrion | transcription
protein, mitochondrial
P22392 Nucleoside diphosphate kinase B 17,298 8.52 cytoplasm nucleotide metabolism
000410 Importin-5 123,630 4.83 cytoplasm protein transport
Q8NC51 | Plasminogen activator inhibitor 1 RNA- 44,965 8.66 cytoplasm regulation of mMRNA stability
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binding protein

P04350 Tubulin beta-4A chain 49,586 4.78 cytoskeleton binds GTP (2 molecules)

P62328 Thymosin beta-4 5,053 5.02 cytoplasm cytoskeleton organization

Q15819 Ubiquitin-conjugating enzyme E2 variant | 16,363 7.79 nucleus Ubl conjugation pathway
2

P35606 Coatomer subunit beta' 102,487 5.14 cytoplasm protein transport

P62826 GTP-binding nuclear protein Ran 24,423 7.01 cytoplasm cell cycle

Q00013 55 kDa erythrocyte membrane protein 52,296 6.91 cell membrane | signal transduction

Q13509 Tubulin beta-3 chain 50,433 4.83 cytoplasm binds GTP (2 molecules)

043143 Putative pre-mRNA-splicing factor ATP- | 90,933 7.12 nucleus MRNA processing/mRNA
dependent RNA helicase DHX15 splicing

P34932 Heat shock 70 kDa protein 4 94,331 5.1 cytoplasm stress response

P15170 Eukaryotic peptide chain release factor | 55,756 5.44 intracellular protein biosynthesis
GTP-binding subunit ERF3A

P50995 Annexin A1l 54,390 7.53 cytoplasm cell cycle

Q9Y617 Phosphoserine aminotransferase 40,423 7.56 cytosol aa biosynthesis

Q96K17 Transcription factor BTF3 homolog 4 17,271 5.95 unknown unknown

P49593 Protein phosphatase 1F 49,831 4.99 cytosol apoptosis

P05455 Lupus La protein 46,837 6.68 nucleus protect RNA polymesase from

exonuclease digestion

P60900 Proteasome subunit alpha type-6 27,399 6.34 cytoplasm cleaves peptides

P68032 Actin, alpha cardiac muscle 1 42,019 5.23 cytoplasm cell motility

P68133 Actin, alpha skeletal muscle 42,051 5.23 cytoplasm cell motility

P09382 Galectin-1 14,716 5.3 extracellular apoptosis

matrix
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P35579 Myosin-9 226,532 5.5 cytoplasm cell shape

043707 Alpha-actinin-4 104,854 5.27 cytoplasm protein transport

Q9Y3A5 Ribosome maturation protein SBDS 28,764 8.91 cytoplasm ribosome biogenesis

P60842 Eukaryotic initiation factor 4A-I 46,154 5.32 cytosol protein biosynthesis

P54920 Alpha-soluble NSF attachment protein 33,233 5.23 membrane protein transport

Q92688 Acidic leucine-rich nuclear 28,788 3.93 cytoplasm cell cycle
phosphoprotein 32 family member B

Q9BQE3 | Tubulin alpha-1C chain 49,895 4.96 cytoskeleton binds GTP (2 molecules)

Q15365 Poly(rC)-binding protein 1 37,498 6.66 cytoplasm binds proteins

pP25787 Proteasome subunit alpha type-2 25,899 6.91 cytoplasm cleaves peptides

P15531 Nucleoside diphosphate kinase A 17,149 5.81 cytoplasm nucleotide metabolism

P07205 Phosphoglycerate kinase 2 44,796 8.74 cytoplasm glycolysis

Q9BXP5 | Serrate RNA effector molecule homolog | 100,666 5.7 cytoplasm RNA-mediated gene silencing

P30566 Adenylosuccinate lyase 54,889 6.68 mitochondrion | purine biosynthesis

P60709 Actin, cytoplasmic 1 41,737 5.29 cytoplasm unknown

ABNKZ8 Putative tubulin beta chain-like protein 41,775 4.77 cytoplasm binds GTP (2 molecules)
ENSP00000290377

Q9H4B7 Tubulin beta-1 chain 50,327 5.05 cytoplasm binds GTP (2 molecules)

P63261 Actin, cytoplasmic 2 41,793 5.31 cytoplasm unknown

Q71U36 Tubulin alpha-1A chain 50,136 494 cytoskeleton binds GTP (2 molecules)

P68363 Tubulin alpha-1B chain 50,152 494 cytoskeleton binds GTP (2 molecules)

P07437 Tubulin beta chain 49,671 4.78 cytoskeleton binds GTP (2 molecules)

P39687 Acidic leucine-rich nuclear 28,585 3.98 cytoplasm transcription
phosphoprotein 32 family member A

P07954 Fumarate hydratase, mitochondrial 54,637 8.85 cytoplasm tricarboxylic acid cycle
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Q15631 Translin 26,183 6.01 cytoplasm DNA recombination
Q15427 Splicing factor 3B subunit 4 44,386 8.55 nucleus MRNA processing/mRNA
splicing
Q13885 Tubulin beta-2A chain 49,907 4.78 cytoskeleton binds GTP (2 molecules)
Q9BVALl | Tubulin beta-2B chain 49,953 4.78 cytoskeleton binds GTP (2 molecules)
Q13748 Tubulin alpha-3C/D chain 49,960 4.98 cytoskeleton binds GTP (2 molecules)
Q6PEY2 | Tubulin alpha-3E chain 49,859 5.01 cytoskeleton binds GTP (2 molecules)
Q9Y5K5 Ubiquitin carboxyl-terminal hydrolase 37,607 5.23 cytoplasm DNA damage,repair,
isozyme L5 recombination
P09104 Gamma-enolase 47,269 491 cell membrane | glycolysis
P13929 Beta-enolase 46,932 7.58 cytoplasm glycolysis
P00441 Superoxide dismutase [Cu-Zn] 15,936 5.7 cytoplasm destroys radicals
Q96PZ0 Pseudouridylate synthase 7 homolog 75,035 5.98 unknown tRNA processing
P54652 Heat shock-related 70 kDa protein 2 70,021 5.55 CatSper stress response
complex/cell
surface
Q14568 Putative heat shock protein HSP 90- 39,365 4.57 cytoplasm stress response
alpha A2
A6NNZ2 Tubulin beta-8 chain-like protein 49,573 4.75 cytoskeleton binds GTP (2 molecules)
LOC260334
Q3ZCM7 | Tubulin beta-8 chain 49,776 4.79 cytoskeleton binds GTP (2 molecules)
P68366 Tubulin alpha-4A chain 49,924 4.93 cytoplasm binds GTP (2 molecules)
Q00796 Sorbitol dehydrogenase 38,325 8.23 cell projection | Converts sorbitol to fructose
P09211 Glutathione S-transferase P 23,356 5.43 cytoplasm cellular response
075348 V-type proton ATPase subunit G 1 13,758 8.93 cytosol ion,hydrogen transport
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P12814 Alpha-actinin-1 103,058 5.25 cell membrane | anchors actin

P31948 Stress-induced-phosphoprotein 1 62,639 6.4 cytoplasm stress response

P04406 Glyceraldehyde-3-phosphate 36,053 8.57 cytoplasm glycolysis
dehydrogenase

P00338 L-lactate dehydrogenase A chain 36,689 8.44 cytoplasm glycolysis

Q9H299 SH3 domain-binding glutamic acid-rich- | 10,438 4.82 cytoplasm cell redox homeostasis
like protein 3

P14868 Aspartate--tRNA ligase, cytoplasmic 57,136 6.11 cytoplasm protein biosynthesis

Q9BUF5 | Tubulin beta-6 chain 49,857 4.77 cytoplasm binds GTP (2 molecules)

P16401 Histone H1.5 22,580 10.91 chromosome nucleosome assembly

075832 26S proteasome non-ATPase regulatory | 24,428 5.71 cytoplasm apoptosis
subunit 10

P31939 Bifunctional purine biosynthesis protein | 64,616 6.27 cytosol purine biosynthesis
PURH

Q9P2J5 Leucine--tRNA ligase, cytoplasmic 134,466 6.95 cytoplasm protein biosynthesis

Q2VIR3 Putative eukaryotic translation initiation 51,299 8.67 unknown protein biosynthesis
factor 2 subunit 3-like protein

P61604 10 kDa heat shock protein, 10,932 8.89 mitochondrion | stress response
mitochondrial

Q9BR76 | Coronin-1B 54,235 5.6 cytoplasm signal transduction

P28066 Proteasome subunit alpha type-5 26,411 4.74 cytoplasm cleave peptides

P50395 Rab GDP dissociation inhibitor beta 50,663 6.1 cytoplasm Regulates the GDP/GTP

exchange reaction
P26038 Moesin 67,820 6.08 cell membrane | cytoskeleton organization
P37802 Transgelin-2 22,391 8.41 nuclear muscle organ development
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membrane

P48444 Coatomer subunit delta 57,210 5.89 cytoplasm protein transport

014950 Myosin regulatory light chain 12B 19,779 4.69 cytosol regulation of contractile activity

P19105 Myosin regulatory light chain 12A 19,794 4.65 myosin regulation of contractile activity

complex

014737 Programmed cell death protein 5 14,285 5.77 cytoplasm apoptosis

Q15428 Splicing factor 3A subunit 2 49,256 9.65 nucleus MRNA processing/mRNA
splicing

Q8WU6B8 | Splicing factor U2AF 26 kDa subunit 25,744 6.7 nucleus MRNA processing/mRNA
splicing

075340 Programmed cell death protein 6 21,868 5.16 en reticulum apoptosis

POCG47 | Polyubiquitin-B 25,762 6.86 cytoplasm have different functions
depending on the Lys residue of
the ubiquitin that is linked

POCG48 Polyubiquitin-C 77,039 7.16 cytoplasm have different functions
depending on the Lys residue of
the ubiquitin that is linked

P62979 Ubiquitin-40S ribosomal protein S27a 17,965 9.68 cytoplasm have different functions
depending on the Lys residue of
the ubiquitin that is linked

P62987 Ubiquitin-60S ribosomal protein L40 14,728 9.87 cytoplasm have different functions
depending on the Lys residue of
the ubiquitin that is linked

Q9BULS8 Programmed cell death protein 10 24,702 7.8 cytoplasm apoptosis

P50991 T-complex protein 1 subunit delta 57,924 7.96 cytoplasm chaperone
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043324 Eukaryotic translation elongation factor 19,811 8.55 cytoplasm protein biosynthesis
1 epsilon-1
P25786 Proteasome subunit alpha type-1 29,556 6.15 cytoplasm immunity
P49915 GMP synthase [glutamine-hydrolyzing] 76,715 6.42 cytoplasm GMP biosynthesis
P36776 Lon protease homolog, mitochondrial 106,489 6.01 mitochondrion | stress response
060832 H/ACA ribonucleoprotein complex 57,674 9.46 cytoplasm ribosome biogenesis
subunit 4
P28074 Proteasome subunit beta type-5 28,480 6.44 cytoplasm host-virus interaction
P17066 Heat shock 70 kDa protein 6 71,028 5.81 unknown stress response
Q9Y230 RuvB-like 2 51,157 5.49 cytoplasm DNA
damage,recomdination,repair
A2RTX5 Probable threonine--tRNA ligase 2, 92,646 5.74 cytoplasm protein biosynthesis
cytoplasmic
P07195 L-lactate dehydrogenase B chain 36,638 5.71 cytoplasm glycolysis
P38117 Electron transfer flavoprotein subunit 27,844 8.25 mitochondrion | e transport
beta
P49006 MARCKS-related protein 19,529 4.65 plasma signal transduction
membrane
P19338 Nucleolin 76,614 4.6 cytoplasm angiogenesis
P00492 Hypoxanthine-guanine 24,579 6.21 cytoplasm purine salvage
phosphoribosyltransferase
Q05639 Elongation factor 1-alpha 2 50,470 9.11 nucleus protein biosynthesis
P54578 Ubiquitin carboxyl-terminal hydrolase 14 | 56,069 5.2 cytoplasm Ubl conjugation pathway
P11142 Heat shock cognate 71 kDa protein 70,898 5.37 cytoplasm stress response
P21108 Ribose-phosphate pyrophosphokinase 3 | 34,839 5.92 unknown nucleotide biosynthesis
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Q9Y2X3 Nucleolar protein 58 59,578 9.03 nucleus ribosome biogenesis
Q9UBT2 | SUMO-activating enzyme subunit 2 71,224 5.14 nucleus Ubl conjugation pathway
075223 Gamma-glutamylcyclotransferase 21,008 5.07 cytosol glutathione biosynthetic process
Q14240 Eukaryotic initiation factor 4A-ll 46,402 5.33 cytosol protein biosynthesis
P41252 Isoleucine--tRNA ligase, cytoplasmic 144,498 5.82 cytoplasm protein biosynthesis
P40227 T-complex protein 1 subunit zeta 58,024 6.24 cyoplasm chaperone
P67775 Serine/threonine-protein phosphatase 35,594 5.3 centromere meiosis
2A catalytic subunit alpha isoform
P67870 Casein kinase Il subunit beta 24,942 5.33 cytosol Wnt receptor signaling pathway
060361 Putative nucleoside diphosphate kinase | 15,529 8.76 unknown nucleotide metabolism
Q9H853 Putative tubulin-like protein alpha-4B 27,551 7.71 cytoplasm protein polymerization
014818 Proteasome subunit alpha type-7 27,887 8.6 cytoplasm host-virus interaction
Q9NR45 | Sialic acid synthase 40,308 6.29 cytoplasm lipopolysaccharide biosynthetic
process
P49411 Elongation factor Tu, mitochondrial 49,542 7.26 mitochondrion | protein biosynthesis
Q9UBQ7 | Glyoxylate reductase/hydroxypyruvate 35,668 7.01 peroxisomal excretion
reductase matrix
Q16186 Proteasomal ubiquitin receptor ADRM1 | 42,153 4.95 proteasome proteasome assembly
Q16630 Cleavage and polyadenylation 59,210 6.66 nucleus MRNA processing
specificity factor subunit 6
Q58FF6 Putative heat shock protein HSP 90- 58,264 4.65 cytoplasm stress response
beta 4
P48556 26S proteasome non-ATPase regulatory | 39,612 9.73 proteasome regulatory subunit of the 26S
subunit 8 proteasome
p22234 Multifunctional protein ADE2 47,079 6.94 cytosol purine biosynthesis
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000299 Chloride intracellular channel protein 1 26,923 5.09 cell membrane | unknown
P68104 Elongation factor 1-alpha 1 50,141 9.1 cytoplasm protein biosynthesis
Q5VTEO Putative elongation factor 1-alpha-like 3 | 50,185 9.15 cytoplasm protein biosynthesis
P07864 L-lactate dehydrogenase C chain 36,311 7.08 cytoplasm glycolysis
Q6ZMR3 | L-lactate dehydrogenase A-like 6A 36,507 6.51 cytoplasm glycolysis
P50990 T-complex protein 1 subunit theta 59,621 5.41 cytoplasm chaperone
Q9NY65 | Tubulin alpha-8 chain 50,094 4.94 cytoplasm binds GTP (2 molecules)
Q15366 Poly(rC)-binding protein 2 38,580 6.33 cytoplasm Single-stranded nucleic acid
binding protein
QI9NTK5 | Obg-like ATPase 1 44,744 7.64 cytoplasm ATP catabolic process
P04080 Cystatin-B 11,140 6.96 cytoplasm proteinase inhibitor
Q9CO005 Protein dpy-30 homolog 11,250 4.84 Golgi transcription
apparatus
Q99714 3-hydroxyacyl-CoA dehydrogenase 26,923 7.65 mitochondrion | tRNA processing
type-2
P20618 Proteasome subunit beta type-1 26,489 8.27 cytoplasm host-virus interaction
P46940 Ras GTPase-activating-like protein 189,252 6.08 cell membrane | signal transduction
IQGAP1
P15259 Phosphoglycerate mutase 2 28,766 8.99 cytosol glycolysis
Q9BWJ5 | Splicing factor 3B subunit 5 10,135 5.89 nucleus MRNA processing/mRNA
splicing
000232 26S proteasome non-ATPase regulatory | 52,904 7.53 proteasome regulatory subunit of the 26S
subunit 12 proteasome
P41091 Eukaryotic translation initiation factor 2 51,109 8.66 cytosol protein biosynthesis

subunit 3
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Q58FF7 Putative heat shock protein HSP 90- 68,325 4.71 cytoplasm stress response
beta-3
Q06210 Glucosamine--fructose-6-phosphate 78,806 6.66 cytosol protein glycosylation
aminotransferase [isomerizing] 1
Q9Y4Y9 U6 snRNA-associated Sm-like protein 9,937 4.42 nucleus MRNA processing/mRNA
LSm5 splicing
Q92526 T-complex protein 1 subunit zeta-2 57,821 6.85 cytoplasm chaperone
Q14011 Cold-inducible RNA-binding protein 18,648 9.51 cytoplasm stress response
Q9UKY7 | Protein CDV3 homolog 27,335 6.06 cytoplasm cell proliferation
P22061 Protein-L-isoaspartate(D-aspartate) O- 24,636 6.7 cytoplasm methyl esterification
methyltransferase
P07900 Heat shock protein HSP 90-alpha 84,660 494 cytoplasm stress response
P14625 Endoplasmin 92,469 4.76 en reticulum chaperone
P35998 26S protease regulatory subunit 7 48,634 5.71 cytoplasm host-virus interaction
Q9BRL6 Serine/arginine-rich splicing factor 8 32,288 11.72 nucleus MRNA processing/mRNA
splicing
Q9Y224 UPF0568 protein C140rf166 28,068 6.19 cytoplasm host-virus interaction
P15927 Replication protein A 32 kDa subunit 29,247 non nucleus DNA
esiste damage,repair,recombination
P31150 Rab GDP dissociation inhibitor alpha 50,583 5 cytoplasm regulates GDP-GTP exchange
reaction
P17174 Aspartate aminotransferase, 46,248 6.53 cytoplasm aa metabolism
cytoplasmic
Q96FW1 | Ubiquitin thioesterase OTUB1 31,284 4.85 cytoplasm adaptive immunity
Q9UNMG6 | 26S proteasome non-ATPase regulatory | 42,945 5.53 proteasome Acts as a regulatory subunit of
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subunit 13

the 26 proteasome

015371 Eukaryotic translation initiation factor 3 63,973 5.79 cytoplasm protein biosynthesis
subunit D

POCG38 POTE ankyrin domain family member | 121,282 5.83 unknown unknown

Q92538 Golgi-specific brefeldin A-resistance 206,446 5.48 Golgi guanine-nucleotide exchange
guanine nucleotide exchange factor 1 membrane

P56192 Methionine--tRNA ligase, cytoplasmic 101,116 5.82 cytoplasm protein biosynthesis

Q8TAA3 Proteasome subunit alpha type-7-like 28,530 9.07 cytoplasm cleave peptides

Q99471 Prefoldin subunit 5 17,328 5.94 cytoplasm transfers proteins

Q8NOY7 | Probable phosphoglycerate mutase 4 28,777 6.19 unknown glycolysis

P30048 Thioredoxin-dependent peroxide 27,693 7.68 mitochondrion | redox regulation of the cell
reductase, mitochondrial

P06454 Prothymosin alpha 12,203 3.66 nucleus transcription

P49458 Signal recognition particle 9 kDa protein | 10,112 7.76 cytoplasm signal recognition

P22102 Trifunctional purine biosynthetic protein | 107,767 6.26 cytosol purine biosynthesis
adenosine-3

075369 Filamin-B 278,164 5.47 cytoplasm actin cytoskeleton organization

P49368 T-complex protein 1 subunit gamma 60,534 6.1 cytoplasm chaperone

P06744 Glucose-6-phosphate isomerase 63,147 8.42 cytoplasm glycolysis/gluconeogenesis

P49720 Proteasome subunit beta type-3 22,949 6.13 cytoplasm host-virus interaction

A5A3EQ POTE ankyrin domain family member F | 121,445 5.82 cytoplasm unknown

Q6S8J3 POTE ankyrin domain family member E | 121,363 5.83 unknown unknown

Q16658 Fascin 54,530 6.84 cytoskeleton actin filament bundle assembly

Q99798 Aconitate hydratase, mitochondrial 85,425 7.36 mitochondrion | tricarboxylic acid cycle

P48643 T-complex protein 1 subunit epsilon 59,671 5.44 cytoplasm chaperone
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Q9uUl15 Transgelin-3 22,473 6.84 unknown central nervous development
P49588 Alanine--tRNA ligase, cytoplasmic 106,810 5.34 cytoplasm protein biosynthesis
P12956 X-ray repair cross-complementing 69,843 6.23 chromosome DNA
protein 6 damage,repair,recombination
015212 Prefoldin subunit 6 14,583 8.83 prefoldin protein folding
compex
P53004 Biliverdin reductase A 33,428 6.06 cytoplasm heme catabolic process
Q01518 Adenylyl cyclase-associated protein 1 51,901 8.24 cell membrane | actin cytoskeleton organization
P61289 Proteasome activator complex subunit 3 | 29,506 5.69 cytoplasm apoptosis
Q01081 Splicing factor U2AF 35 kDa subunit 27,872 9.09 nucleus MRNA processing/mRNA
splicing
Q14315 Filamin-C 291,022 5.65 cytoplasm cell junction assembly
P05198 Eukaryotic translation initiation factor 2 36,112 5.01 cytosol translation
subunit 1
Q9NRN7 | L-aminoadipate-semialdehyde 35,776 6.35 cytoplasm Catalyzes post-translational
dehydrogenase-phosphopantetheinyl modifications
transferase
P34897 Serine hydroxymethyltransferase, 55,993 8.76 mitochondrion | one-carbon metabolism
mitochondrial
P14174 Macrophage migration inhibitory factor 12,476 7.73 cytoplasm immunity
Q14974 Importin subunit beta-1 97,170 4.68 ctoplasm host-virus interaction
P55795 Heterogeneous nuclear 49,264 5.89 nucleus nuclear mRNA splicing
ribonucleoprotein H2
Q01130 Serine/arginine-rich splicing factor 2 25,476 11.86 nucleus MRNA processing/mRNA

splicing
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P16930 Fumarylacetoacetase 46,374 6.46 cytosol phe,tyr catabolism
Q13243 Serine/arginine-rich splicing factor 5 31,264 11.59 nucleus MRNA processing/mRNA
splicing

P62333 26S protease regulatory subunit 10B 44,173 7.09 cytoplasm cell cycle

P55036 26S proteasome non-ATPase regulatory | 40,737 4.68 proteasome cell cycle
subunit 4

P08238 Heat shock protein HSP 90-beta 83,264 4.96 cytoplasm stress response

POCG39 POTE ankyrin domain family member J | 117,390 5.66 unknown unknown

Q9Y4z0 U6 snRNA-associated Sm-like protein 15,350 10.02 nucleus MRNA processing/mRNA
LSm4 splicing

Q58FF8 Putative heat shock protein HSP 90- 44,349 4.79 cytoplasm stress response
beta 2

P04083 Annexin Al 38,714 6.57 cell membrane | exocytosis

P61204 ADP-ribosylation factor 3 20,601 6.84 cytoplasm protein transport

P84077 ADP-ribosylation factor 1 20,697 6.31 cytoplasm protein transport

P09012 U1 small nuclear ribonucleoprotein A 31,280 9.83 nucleus MRNA processing/mRNA

splicing

P38919 Eukaryotic initiation factor 4A-IlI 46,871 6.3 cytoplasm translation

P62993 Growth factor receptor-bound protein 2 25,206 5.89 cytoplasm host-virus interaction

P20839 Inosine-5'-monophosphate 55,406 6.43 cytoplasm purine biosynthesis
dehydrogenase 1

Q9BYX7 | Putative beta-actin-like protein 3 42,016 5.91 cytoplasm platelet activation

Q04837 Single-stranded DNA-binding protein, 17,260 9.59 mitochondrion | DNA replictaion
mitochondrial

P33993 DNA replication licensing factor MCM7 81,308 6.08 nucleus DNA replication
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Q15181 Inorganic pyrophosphatase 32,600 5.54 cytoplasm diphosphate metabolic process
P17812 CTP synthase 1 66,690 6.02 cytosol pyrimidine biosynthesis
P37198 Nuclear pore glycoprotein p62 53,255 5.19 cytoplasm protein transport
P28070 Proteasome subunit beta type-4 29,204 5.7 cytoplasm host-virus interaction
P52565 Rho GDP-dissociation inhibitor 1 23,207 5.01 cytoplasm GDP/GTP exchange reaction
Q13347 Eukaryotic translation initiation factor 3 36,502 5.38 cytoplasm protein biosynthesis
subunit |
Q9BRA2 | Thioredoxin domain-containing protein 13,941 5.38 cytoplasm disulfide reductase
17
Q99729 Heterogeneous nuclear 36,225 8.21 cytoplasm binds single-stranded RNA
ribonucleoprotein A/B
P61978 Heterogeneous nuclear 50,976 5.39 cytoplasm host-virus interaction
ribonucleoprotein K
P39748 Flap endonuclease 1 42,593 8.8 mitochondrion | DNA damage,repair,repliation
P63313 Thymosin beta-10 5,026 5.31 cytoplasm cytoskeleton organization
060610 Protein diaphanous homolog 1 141,347 5.31 cell membrane | hearing
P30153 Serine/threonine-protein phosphatase 65,309 5 centromere chromosome partition
2A 65 kDa regulatory subunit A alpha
isoform
Q9ULC4 | Malignant T-cell-amplified sequence 1 20,555 8.98 cytoplasm cell cycle
Q04323 UBX domain-containing protein 1 33,325 5.23 cytoplasm ubiquitin catabolic process
Q9H910 Hematological and neurological 20,063 9.3 cytoplasm unknown
expressed 1-like protein
Q15436 Protein transport protein Sec23A 86,161 6.64 en reticulum protein transport
Q15437 Protein transport protein Sec23B 86,479 6.43 en reticulum protein transport
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P61081 NEDD8-conjugating enzyme Ubc12 20,900 7.57 unknown Ubl conjugation pathway
P04075 Fructose-bisphosphate aldolase A 39,420 8.3 cytosol glycolysis
P57721 Poly(rC)-binding protein 3 39,465 8.22 cytoplasm Single-stranded nucleic acid
binding protein
Q14103 Heterogeneous nuclear 38,434 7.61 cytoplasm transcription
ribonucleoprotein DO
P37108 Signal recognition particle 14 kDa 14,570 10.05 cytoplasm targets secretory proteins to en
protein reticulum
P62942 Peptidyl-prolyl cis-trans isomerase 11,951 7.89 cytoplasm protein folding
FKBP1A
P62081 40S ribosomal protein S7 22,127 10.09 cytosolic large | translation
ribosomal
subunit
P13010 X-ray repair cross-complementing 82,705 5.55 chromosome DNA
protein 5 damage,repair,recombination
P62316 Small nuclear ribonucleoprotein Sm D2 | 13,527 9.92 nucleus MRNA processing/mRNA
splicing
P62136 Serine/threonine-protein phosphatase 37,512 5.94 cytoplasm carbohydrate metabolism
PP1-alpha catalytic subunit
Q04760 Lactoylglutathione lyase 20,778 5.12 cytoplasm carbohydrate metabolism
014979 Heterogeneous nuclear 46,438 9.59 cytoplasm transcription
ribonucleoprotein D-like
P18669 Phosphoglycerate mutase 1 28,804 6.67 cytosol glycolysis
Q92598 Heat shock protein 105 kDa 96,865 5.27 cytoplasm stress response
P54577 Tyrosine--tRNA ligase, cytoplasmic 59,143 6.61 cytoplasm protein biosynthesis
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P61221 ATP-binding cassette sub-family E 67,314 8.63 cytoplasm host-virus interaction
member 1

P15313 V-type proton ATPase subunit B, kidney | 56,833 5.44 membrane ion, hydrogen transport
isoform

Q99832 T-complex protein 1 subunit eta 59,367 7.55 cytoplasm chaperone

P49736 DNA replication licensing factor MCM2 101,986 5.34 nucleus DNA replication

Q14444 Caprin-1 78,366 5.14 cytoplasm differentiation

P12270 Nucleoprotein TPR 267,293 4.97 centromere protein transport

P36873 serine/threonine-protein phosphatase 36,984 6.12 cytoplasm Carbohydrate metabolism
PP1-gamma catalytic subunit

P62140 Serine/threonine-protein phosphatase 37,187 5.84 cytoplasm Carbohydrate metabolism
PP1-beta catalytic subunit

P62195 26S protease regulatory subunit 8 45,626 7.11 cytoplasm degradation of ubiquitinated

proteins

P43243 Matrin-3 94,623 5.87 nucleus transcription

Q13283 Ras GTPase-activating protein-binding 52,164 5.36 cell membrane | transport
protein 1

Q13492 Phosphatidylinositol-binding clathrin 70,755 7.7 Golgi endocytosis
assembly protein apparatus

P84085 ADP-ribosylation factor 5 20,530 6.3 cytoplasm protein transport

P25205 DNA replication licensing factor MCM3 90,981 5.53 nucleus DNA replication

Q99613 Eukaryotic translation initiation factor 3 105,344 5.48 cytoplasm protein biosynthesis
subunit C

ABMWD9 | Small nuclear ribonucleoprotein G-like 8,544 8.93 nucleus MRNA processing/mRNA

protein

splicing
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P62308 Small nuclear ribonucleoprotein G 8,496 8.98 nucleus MRNA processing/mRNA
splicing
Q00839 Heterogeneous nuclear 90,584 5.76 cytoplasm MRNA processing/mRNA
ribonucleoprotein U splicing
pP78527 DNA-dependent protein kinase catalytic | 469,089 6.75 nucleus DNA
subunit damage/recombination/repair
015355 Protein phosphatase 1G 59,272 4.27 cytoplasm peptidyl-threonine
dephosphorylation
P06132 Uroporphyrinogen decarboxylase 40,787 5.77 cytoplasm heme, porphyrin biosynthesis
pP78371 T-complex protein 1 subunit beta 57,488 6.01 cytoplasm chaperone
075347 Tubulin-specific chaperone A 12,885 5.25 cytoplasm folding protein
075083 WD repeat-containing protein 1 66,194 6.17 cytoplasm disassembly of actin filaments
Q15056 Eukaryotic translation initiation factor 4H | 27,385 6.66 cytoplasm protein biosynthesis
Q15370 Transcription elongation factor B 13,133 4.73 nucleus transcription
polypeptide 2
P55072 Transitional endoplasmic reticulum 89,322 5.14 cytoplasm transport
ATPase
P30043 Flavin reductase (NADPH) 22,119 7.13 cytoplasm oxidoreductase that catalyzes
the NADPH-dependent reduction
P30154 Serine/threonine-protein phosphatase 66,214 4.84 unknown unknown
2A 65 kDa regulatory subunit A beta
isoform
Q9Y333 U6 snRNA-associated Sm-like protein 10,835 6.05 nucleus MRNA processing/mRNA
LSm2 splicing
Q9Y266 Nuclear migration protein nudC 38,243 5.27 cytoplasm cell cycle
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Q9Y5S9 RNA-binding protein 8A 19,889 5.5 cytoplasm translation regulation
P12268 Inosine-5'-monophosphate 55,805 6.44 cytoplasm GMP,purine biosynthesis
dehydrogenase 2
P06576 ATP synthase subunit beta, 56,560 5.26 membrane ATP synthesis
mitochondrial
Q13451 Peptidyl-prolyl cis-trans isomerase 51,212 5.71 cytoplasm protein folding
FKBP5
P56537 Eukaryotic translation initiation factor 6 26,599 4.56 cytoplasm protein biosynthesis
Q9UBEO | SUMO-activating enzyme subunit 1 38,450 5.17 nucleus Ubl conjugation pathway
Q14566 DNA replication licensing factor MCM6 92,889 5.28 nucleus DNA replication
P84090 Enhancer of rudimentary homolog 12,259 5.62 midbody cell cycle
P17987 T-complex protein 1 subunit alpha 60,344 5.8 cytoplasm chaperone
P24844 Myosin regulatory light polypeptide 9 19,827 4.78 cytosol smooth muscle contractile
activity
000148 ATP-dependent RNA helicase DDX39A | 49,130 5.46 nucleus MRNA processing/mRNA
splicing
P54105 Methylosome subunit pICIn 26,215 3.97 cytoplasm cell volume homeostasis
P18206 Vinculin 123,799 5.5 cell membrane | cell adhesion
Q9UI30 tRNA methyltransferase 112 homolog 14,199 5.21 protein methylation
complex
Q9NSD9 | Phenylalanine--tRNA ligase beta subunit | 66,116 6.39 cytoplasm protein biosynthesis
Q7Z4H3 HD domain-containing protein 2 23,390 5.33 mitochondrion | metabolic process
P62318 Small nuclear ribonucleoprotein Sm D3 | 13,916 10.33 nucleus MRNA processing/mRNA
splicing
P46783 40S ribosomal protein S10 18,898 10.15 cytoplasm translation
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Q96AE4 Far upstream element-binding protein 1 | 67,560 7.18 nucleus transcription
Q9UHD1 | Cysteine and histidine-rich domain- 37,490 8.1 unknown stress response
containing protein 1
000151 PDZ and LIM domain protein 1 36,072 6.56 cytoskeleton adapter for proteins in the
cytoskeleton
P62314 Small nuclear ribonucleoprotein Sm D1 | 13,282 11.56 nucleus MRNA processing/mRNA
splicing
P31943 Heterogeneous nuclear 49,229 5.89 nucleus MRNA processing/mRNA
ribonucleoprotein H splicing
P11908 Ribose-phosphate pyrophosphokinase 2 | 34,769 6.15 cytosol nucleotide biosynthesis
Q14247 Src substrate cortactin 61,586 5.24 cytoskeleton actin cytoskeleton organization
Q04637 Eukaryotic translation initiation factor 4 175,491 5.25 cytosol translation
gamma 1l
Q07666 KH domain-containing, RNA-binding, 48,227 8.73 membrane cell cycle
signal transduction-associated protein 1
P52597 Heterogeneous nuclear 45,672 5.37 nucleus MRNA processing/mRNA
ribonucleoprotein F splicing
P13796 Plastin-2 70,288 5.29 cell membrane | activation of T-cells
Q13838 Spliceosome RNA helicase DDX39B 48,991 5.44 nucleus protein transport
P53396 ATP-citrate synthase 120,839 6.95 cytoplasm lipid synthesis
P21964 Catechol O-methyltransferase 30,037 5.26 cell membrane | catecholamine metabolism
Q9UQ80 | Proliferation-associated protein 2G4 43,787 6.13 cytoplasm transcription
P23193 Transcription elongation factor A protein | 33,970 8.65 nucleus transcription
1
P39019 40S ribosomal protein S19 16,060 10.31 nucleus maturation of 40S ribosomal

168




subunits

Q86VP6 Cullin-associated NEDD8-dissociated 136,376 5.52 nucleus transcription
protein 1
Q9P287 BRCAZ2 and CDKN1A-interacting protein | 35,979 4.51 nucleus cell cycle
Q6P2Q9 | Pre-mRNA-processing-splicing factor 8 | 273,600 8.95 nucleus MRNA processing/mRNA
splicing
P35520 Cystathionine beta-synthase 60,587 6.2 cytoplasm aa biosynthesis
076003 Glutaredoxin-3 37,432 5.31 cytoplasm cell redox homeostasis
P08708 40S ribosomal protein S17 15,550 9.85 cytosolic large | translation
ribosomal
subunit
POCW22 | 40S ribosomal protein S17-like 15,550 9.85 ribosome translation
Q13066 G antigen 2B/2C 12,786 4.34 unknown unknown
Q6NT46 G antigen 2A 12,785 4.37 unknown unknown
P08865 40S ribosomal protein SA 32,854 4.79 cytosolic large | translation
ribosomal
subunit
P18085 ADP-ribosylation factor 4 20,511 6.6 Golgi protein transport
apparatus
P26368 Splicing factor U2AF 65 kDa subunit 53,501 9.19 nucleus MRNA processing/mRNA
splicing
Q15637 Splicing factor 1 68,330 9.07 nucleus transcription
Q13177 Serine/threonine-protein kinase PAK 2 58,043 5.69 cytoplasm apoptosis
Q07955 Serine/arginine-rich splicing factor 1 27,745 10.37 cytoplasm MRNA processing/mRNA

splicing
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Q08J23 tRNA (cytosine(34)-C(5))- 86,471 6.33 cytoplasm cell cycle
methyltransferase
075643 U5 small nuclear ribonucleoprotein 200 | 244,508 5.73 nucleus MRNA processing/mRNA
kDa helicase splicing
Q4V326 G antigen 2E 12,763 4.32 unknown unknown
Q9UEUS | G antigen 2D 12,764 4.23 unknown cellular defense response
P62249 40S ribosomal protein S16 16,445 10.21 cytosolic large | translation
ribosomal
subunit
P63220 40S ribosomal protein S21 9,111 8.68 cytosolic large | translation
ribosomal
subunit
P63208 S-phase kinase-associated protein 1 18,658 4.4 cytosol ubiquitin catabolic process
Q86U42 Polyadenylate-binding protein 2 32,749 5.04 cytoplasm MRNA processing
043776 Asparagine--tRNA ligase, cytoplasmic 62,943 5.9 cytoplasm protein biosynthesis
P62306 Small nuclear ribonucleoprotein F 9,725 4.63 nucleus MRNA processing/mRNA
splicing
Q16543 Hsp90 co-chaperone Cdc37 44,468 5.17 cytoplasm chaperone
P20042 Eukaryotic translation initiation factor 2 38,388 5.6 cytosol protein biosynthesis
subunit 2
Q13155 Aminoacyl tRNA synthase complex- 35,349 8.45 cytoplasm apoptosis
interacting multifunctional protein 2
060739 Eukaryotic translation initiation factor 1b | 12,824 6.82 unknown protein biosynthesis
P41567 Eukaryotic translation initiation factor 1 12,732 6.9 cytoplasm protein biosynthesis
Q92973 Transportin-1 102,355 4.83 cytoplasm protein transport
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Q9NZI8 Insulin-like growth factor 2 mRNA- 63,481 9.26 cytoplasm translation regulation
binding protein 1
Q9HB71 | Calcyclin-binding protein 26,210 8.28 cytoplasm ubiquitin catabolic process
P55735 Protein SEC13 homolog 35,541 5.22 cytoplasmic protein transport
vesicle
Q99439 Calponin-2 33,697 6.94 stress fiber smooth muscle contraction
P21333 Filamin-A 280,739 5.7 cytoplasm cilium biogenesis
Q9Y3B4 Pre-mRNA branch site protein p14 14,585 9.41 nucleus MRNA processing/mRNA
splicing
P63279 SUMO-conjugating enzyme UBC9 18,007 8.87 cytoplasm cell cycle
P05783 Keratin, type | cytoskeletal 18 48,058 5.34 intermediate cell cycle
filament/kerati
n
Q8NAB2 | Kelch repeat and BTB domain- 69,395 5.22 unknown unknown
containing protein 3
Q9UMS4 | Pre-mRNA-processing factor 19 55,181 6.14 cytoplasm DNA damage,repair
Q00610 Clathrin heavy chain 1 191,615 5.48 membrane cellular membrane organization
075821 Eukaryotic translation initiation factor 3 35,611 5.87 cytoplasm protein biosynthesis
subunit G
P26196 Probable ATP-dependent RNA helicase | 54,417 8.85 cytoplasm MRNA decapping
DDX6
P09234 U1 small nuclear ribonucleoprotein C 17,394 9.72 nucleus spliceosome assembly
Q08043 Alpha-actinin-3 103,241 5.37 cytosol anchors actin
Q15233 Non-POU domain-containing octamer- 54,232 9.01 nucleus DNA

binding protein

damage/recombination/repair
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P46781 40S ribosomal protein S9 22,591 10.66 cytosolic large | translation

ribosomal

subunit
P84103 Serine/arginine-rich splicing factor 3 19,330 11.64 nucleus MRNA processing/mRNA

splicing

Q9H773 dCTP pyrophosphatase 1 18,681 4.93 cytoplasm hydrolysis dNTPs
P33991 DNA replication licensing factor MCM4 95,558 6.28 nucleus DNA replication
P07108 Acyl-CoA-binding protein 10,044 6.12 en reticulum transport
Q99417 C-Myc-binding protein 11,967 5.69 cytoplasm transcription
P49591 Serine--tRNA ligase, cytoplasmic 58,777 6.05 cytoplasm protein biosynthesis
P61923 Coatomer subunit zeta-1 20,198 4.69 cytoplasm protein transport
P55957 BH3-interacting domain death agonist 21,995 5.25 cytoplasm apoptosis
P62266 40S ribosomal protein S23 15,808 10.5 cytosolic large | translation

ribosomal

subunit
P61247 40S ribosomal protein S3a 29,945 9.75 cytosolic large | translation

ribosomal

subunit
P55209 Nucleosome assembly protein 1-like 1 45,374 4.36 nucleus nucleosome assembly
pP27708 CAD protein 242,984 6.02 cytoplasm pyrimidine biosynthesis
PO7741 Adenine phosphoribosyltransferase 19,608 5.75 cytoplasm purine salvage
p27816 Microtubule-associated protein 4 121,005 5.32 cytoskeleton microtubule assemby
Q01844 RNA-binding protein EWS 68,478 9.37 cell membrane | transcription
P62269 40S ribosomal protein S18 17,719 10.99 cytoplasm translation
043242 26S proteasome non-ATPase regulatory | 60,978 8.47 proteasome cell cycle
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subunit 3

P08134 Rho-related GTP-binding protein RhoC | 22,006 6.2 cell membrane | signal transduction
P61586 Transforming protein RhoA 21,768 5.83 cell membrane | cell cycle
Q13065 G antigen 1 15,610 4.39 unknown unknown
Q13068 G antigen 4 12,885 4.12 unknown unknown
P63244 Guanine nucleotide-binding protein 35,077 7.6 cell membrane | apoptosis
subunit beta-2-like 1
P62857 40S ribosomal protein S28 7,841 10.7 cytosolic large | translation
ribosomal
subunit
P62841 40S ribosomal protein S15 17,040 10.39 cytosolic large | translation
ribosomal
subunit
P83731 60S ribosomal protein L24 17,779 11.26 cytosolic large | translation
ribosomal
subunit
075533 Splicing factor 3B subunit 1 145,830 6.65 nucleus MRNA processing/mRNA
splicing
P62304 Small nuclear ribonucleoprotein E 10,804 9.46 nucleus MRNA processing/mRNA
splicing
P14866 Heterogeneous nuclear 64,133 8.46 cytoplasm nuclear mMRNA splicing
ribonucleoprotein L
P07814 Bifunctional glutamate/proline--tRNA 170,591 7.02 cytosol protein biosynthesis
ligase
P32322 Pyrroline-5-carboxylate reductase 1, 33,361 7.18 mitochondrion | aa biosynthesis
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mitochondrial

076087 G antigen 7 12,978 4.3 unknown unknown
POCL80 G antigen 12F 12,978 4.3 unknown unknown
POCL81 G antigen 12G 12,978 4.3 unknown unknown
POCL82 G antigen 121 12,978 4.3 unknown unknown
Q15393 Splicing factor 3B subunit 3 135,577 5.13 nucleus MRNA processing/mRNA
splicing
Q96DU9 | Polyadenylate-binding protein 5 43,331 9.55 cytoplasm Binds the poly(A) tail of mMRNA.
060506 Heterogeneous nuclear 69,603 8.68 cytoplasm host-virus interaction
ribonucleoprotein Q
Q15691 Microtubule-associated protein RP/EB 29,999 5.02 cytoplasm cell cycle
family member 1
095394 Phosphoacetylglucosamine mutase 59,852 5.84 cytosol carbonhydrate metabolism
P15880 40S ribosomal protein S2 31,324 10.25 cytosolic large | translation
ribosomal
subunit
Q12906 Interleukin enhancer-binding factor 3 95,338 8.86 cytoplasm transcription
P62851 40S ribosomal protein S25 13,742 10.12 cytosolic large | translation
ribosomal
subunit
P42766 60S ribosomal protein L35 14,551 11.04 cytosolic large | translation
ribosomal
subunit
043390 Heterogeneous nuclear 70,943 8.23 cytoplasm MRNA processing/mRNA
ribonucleoprotein R splicing
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P51665 26S proteasome non-ATPase regulatory | 37,025 6.29 proteasome cell cycle
subunit 7
P25398 40S ribosomal protein S12 14,515 6.81 cytosolic large | translation
ribosomal
subunit
P62753 40S ribosomal protein S6 28,681 10.85 cytosolic large | translation
ribosomal
subunit
P46060 Ran GTPase-activating protein 1 63,542 4.63 centromere signal transduction
P35268 60S ribosomal protein L22 14,787 9.21 cytosolic large | translation
ribosomal
subunit
Q14978 Nucleolar and coiled-body 73,603 9.46 cytoplasm nucleogenesis
phosphoprotein 1
P62701 40S ribosomal protein S4, X isoform 29,598 10.16 cytosolic large | translation
ribosomal
subunit
Q5JNZ5 Putative 40S ribosomal protein S26-like | 13,002 10.55 ribosome translation
1
P33992 DNA replication licensing factor MCM5 82,286 8.64 nucleus DNA replication
P62847 40S ribosomal protein S24 15,423 10.79 cytosolic large | translation
ribosomal
subunit
Q13435 Splicing factor 3B subunit 2 100,228 5.52 nucleus host-virus interaction
P54687 Branched-chain-amino-acid 42,966 5.17 cytoplasm aa biosynthesis
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aminotransferase, cytosolic

P62854 40S ribosomal protein S26 13,015 11.01 cytosolic small | translation
ribosomal
subunit
P62750 60S ribosomal protein L23a 17,695 10.44 cytosolic large | translation
ribosomal
subunit
P19623 Spermidine synthase 33,825 5.3 cytosol spermidine biosynthesis
P55884 Eukaryotic translation initiation factor 3 92,482 4.89 cytoplasm protein biosynthesis
subunit B
P62263 40S ribosomal protein S14 16,273 10.07 cytosolic large | translation
ribosomal
subunit
P17844 Probable ATP-dependent RNA helicase | 69,148 9.06 nucleus transcription
DDX5
Q92841 Probable ATP-dependent RNA helicase | 80,272 8.53 nucleus transcription
DDX17
P05387 60S acidic ribosomal protein P2 11,665 4.38 cytosolic large | translation
ribosomal
subunit
Q13148 TAR DNA-binding protein 43 44,740 5.85 nucleus transcription
Q13310 Polyadenylate-binding protein 4 70,783 9.31 cytoplasm Binds the poly(A) tail of mMRNA
P23246 Splicing factor, proline- and glutamine- 76,149 9.45 cytopalsm DNA
rich damage,recomdination,repair
P46782 40S ribosomal protein S5 22,876 9.73 cytosolic large | translation
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ribosomal

subunit
P09661 U2 small nuclear ribonucleoprotein A' 28,416 8.71 nucleus MRNA processing/mRNA
splicing
Q8NHWS5 | 60S acidic ribosomal protein PO-like 34,364 5.39 cytoplasm translation
P83881 60S ribosomal protein L36a 12,441 10.59 cytosolic large | translation
ribosomal
subunit
095433 Activator of 90 kDa heat shock protein 38,274 5.41 cytoplasm stress response
ATPase homolog 1
Q9BXJ9 N-alpha-acetyltransferase 15, NatA 101,272 7.23 cytoplasm angiogenesis
auxiliary subunit
Q8N1G4 | Leucine-rich repeat-containing protein 63,473 8.55 unknown unknown
47
P49327 Fatty acid synthase 273,427 6.01 cytoplasm fatty acid, lipid biosynthesis
P09651 Heterogeneous nuclear 38,747 9.17 cytoplasm host-virus interaction
ribonucleoprotein A1
Q32P51 Heterogeneous nuclear 34,225 9.08 cytoplasm transport
ribonucleoprotein Al-like 2
P62244 40S ribosomal protein S15a 14,840 10.14 cytosolic small | translation
ribosomal
subunit
Q9Y285 Phenylalanine--tRNA ligase alpha 57,564 7.31 cytoplasm protein biosynthesis
subunit
P04632 Calpain small subunit 1 28,316 5.05 cell membrane | signal transduction

177




Q9Y2W1 | Thyroid hormone receptor-associated 108,666 10.16 nucleus transcription
protein 3
Q08211 ATP-dependent RNA helicase A 140,958 6.41 cytoplasm Unwinds double-stranded DNA
and RNA in a 3' to 5' direction.
015523 ATP-dependent RNA helicase DDX3Y 73,154 7.24 cytoplasm unknown
P62241 40S ribosomal protein S8 24,205 10.32 cytosolic large | translation
ribosomal
subunit
P22090 40S ribosomal protein S4, Y isoform 1 29,456 10.25 cytosolic large | translation
ribosomal
subunit
P46777 60S ribosomal protein L5 34,363 9.73 cytosolic large | translation
ribosomal
subunit
P62899 60S ribosomal protein L31 14,463 10.54 cytosolic large | translation
ribosomal
subunit
Q969Q0 | 60S ribosomal protein L36a-like 12,469 10.67 cytoplasm translation
Q96KB5 Lymphokine-activated killer T-cell- 36,085 4.98 unknown mitosis
originated protein kinase
P11940 Polyadenylate-binding protein 1 70,671 9.52 cytoplasm MRNA processing/mRNA
splicing
P62913 60S ribosomal protein L11 20,252 9.64 nucleus Binds to 5S ribosomal RNA
P38606 V-type proton ATPase catalytic subunit 68,304 5.34 cytosol hydrogen ion transport

A
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P62888 60S ribosomal protein L30 12,784 9.65 cytosolic large | translation
ribosomal
subunit
P47914 60S ribosomal protein L29 17,752 11.66 cytosolic large | translation
ribosomal
subunit
P62829 60S ribosomal protein L23 14,865 10.51 cytosolic large | translation
ribosomal
subunit
P62424 60S ribosomal protein L7a 29,996 10.61 cytosolic large | translation
ribosomal
subunit
Q8TD47 40S ribosomal protein S4, Y isoform 2 29,295 10.1 ribosome translation
P32929 Cystathionine gamma-lyase 44,508 6.21 cytoplasm aa biosynthesis
P54725 UV excision repair protein RAD23 36,609 4.54 nucleus DNA damage,repair
homolog A
P61254 60S ribosomal protein L26 17,258 10.55 cytosolic large | translation
ribosomal
subunit
P08621 U1 small nuclear ribonucleoprotein 70 51,557 9.94 nucleus MRNA processing
kDa
P52272 Heterogeneous nuclear 77,516 8.84 nucleus MRNA processing/mRNA
ribonucleoprotein M splicing
Q13643 Four and a half LIM domains protein 3 31,192 5.79 nucleus actin cytoskeleton organization
Q86UX7 Fermitin family homolog 3 75,953 6.53 cell junction cell adhesion

179




P05388 60S acidic ribosomal protein PO 34,274 5.7 cytoplasm host-virus interaction
Q4VXU2 | Polyadenylate-binding protein 1-like 68,392 9.06 unknown unknown
P05386 60S acidic ribosomal protein P1 11,514 4.21 cytosolic large | translation
ribosomal
subunit
P48147 Prolyl endopeptidase 80,700 5.53 cytoplasm proteolysis
Q15942 Zyxin 61,277 6.22 cytoplasm cell adhesion
P62906 60S ribosomal protein L10a 24,831 9.94 cytosolic large | translation
ribosomal
subunit
Q13541 Eukaryotic translation initiation factor 12,580 5.32 cytosol translation
4E-binding protein 1
Q13067 G antigen 3 12,937 4.19 unknown unknown
Q13069 G antigen 5 12,924 4.19 unknown unknown
P46778 60S ribosomal protein L21 18,565 10.49 cytosolic large | translation
ribosomal
subunit
Q9Y490 Talin-1 269,767 5.77 cytoplasm cytoskeleton organization
Q9UNX3 | 60S ribosomal protein L26-like 1 17,256 10.55 cytosolic large | translation
ribosomal
subunit
P84098 60S ribosomal protein L19 23,466 11.48 cytosolic large | translation
ribosomal
subunit
Q96PK6 RNA-binding protein 14 69,492 9.68 nucleus transcription
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Q9H361 Polyadenylate-binding protein 3 70,031 9.68 cytoplasm Binds the poly(A) tail of MRNA
P62917 60S ribosomal protein L8 28,025 11.04 cytoplasm translation
Q96EP5 DAZ-associated protein 1 43,383 8.73 cytoplasm differentiation
P32969 60S ribosomal protein L9 21,863 9.96 cytosolic large | translation
ribosomal
subunit
P18124 60S ribosomal protein L7 29,226 10.66 cytosolic large | translation
ribosomal
subunit
P39023 60S ribosomal protein L3 46,109 10.19 cytosolic large | translation
ribosomal
subunit
Q99733 Nucleosome assembly protein 1-like 4 42,823 4.6 nucleus nucleosome assembly
P06748 Nucleophosmin 32,575 4.64 cytoplasm host-virus interaction
P26599 Polypyrimidine tract-binding protein 1 57,221 9.22 nucleus MRNA processing/mRNA
splicing
P61313 60S ribosomal protein L15 24,146 11.62 cytosolic large | translation
ribosomal
subunit
Q9Y3Y2 Chromatin target of PRMT1 protein 26,397 12,24 nucleus transcription
P62277 40S ribosomal protein S13 17,222 10.53 cytosolic large | translation
ribosomal
subunit
Q02790 Peptidyl-prolyl cis-trans isomerase 51,805 5.35 cytoplasm PPlase and co-chaperone

FKBP4

activities
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Q92522 Histone H1x 22,487 10.76 chromosome nucleosome assembly
P46776 60S ribosomal protein L27a 16,561 11 cytosolic large | translation
ribosomal
subunit
P62910 60S ribosomal protein L32 15,860 11.32 cytosolic large | translation
ribosomal
subunit
P50914 60S ribosomal protein L14 23,432 10.94 cytosolic large | translation
ribosomal
subunit
P30050 60S ribosomal protein L12 17,819 9.48 cytosolic large | binds to 26S ribosomal RNA
ribosomal
subunit
Q13070 G antigen 6 12,892 4.19 unknown unknown
Q07020 60S ribosomal protein L18 21,634 11.73 cytosolic large | translation
ribosomal
subunit
P25815 Protein S100-P 10,400 4.75 cytoplasm endothelian cell migration
Q12905 Interleukin enhancer-binding factor 2 43,062 5.18 cytoplasm transcription
P26373 60S ribosomal protein L13 24,261 11.65 cytosolic large | translation
ribosomal
subunit
Q16222 UDP-N-acetylhexosamine 58,769 5.92 cytoplasm post-translational modification
pyrophosphorylase
P49207 60S ribosomal protein L34 13,293 11.48 cytosolic large | translation
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ribosomal

subunit
075390 Citrate synthase, mitochondrial 51,712 8.45 mitochondrion | tricarboxylic acid cycle
Q9BQ39 | ATP-dependent RNA helicase DDX50 82,565 9.26 nucleus unknown
P78417 Glutathione S-transferase omega-1 27,566 6.24 cytoplasm glutathione-dependent thiol
transferase and
dehydroascorbate reductase
activities
P22626 Heterogeneous nuclear 37,430 8.97 nucleus MRNA processing/mRNA
ribonucleoproteins A2/B1 splicing
P61513 60S ribosomal protein L37a 10,275 10.44 cytosolic large | translation
ribosomal
subunit
P27635 60S ribosomal protein L10 24,604 10.11 cytosolic large | translation
ribosomal
subunit
P67809 Nuclease-sensitive element-binding 35,924 9.87 cytoplasm transcription
protein 1
Q9NR30 | Nucleolar RNA helicase 2 87,344 9.32 nucleus Can unwind double-stranded
RNA
Q96L21 60S ribosomal protein L10-like 24,519 10.03 cytosolic large | translation
ribosomal
subunit
P35637 RNA-binding protein FUS 53,426 9.4 nucleus binds DNA
014744 Protein arginine N-methyltransferase 5 72,684 5.88 cytoplasm transcription
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075494 Serine/arginine-rich splicing factor 10 31,301 11.26 cytoplasm MRNA processing/mRNA
splicing
Q92804 TATA-binding protein-associated factor | 61,830 8.04 cytoplasm transcription
2N
Q86Vv81 THO complex subunit 4 26,888 11.15 cytoplasm host-virus interaction
Q16629 Serine/arginine-rich splicing factor 7 27,367 11.83 nucleus MRNA processing/mRNA
splicing
Q5T1J5 Putative coiled-coil-helix-coiled-coil-helix | 15,490 9.95 mitochondrion | unknown
domain-containing protein CHCHD2P9,
mitochondrial
Q9Y6H1 Coiled-coil-helix-coiled-coil-helix 15,513 9.43 mitochondrion | unknown
domain-containing protein 2,
mitochondrial
Q02543 60S ribosomal protein L18a 20,762 10.72 cytosolic large | translation
ribosomal
subunit
Q9UGI8 Testin 47,996 7.96 cell junction cytoskeleton organization
P61353 60S ribosomal protein L27 15,798 10.56 cytosolic large | translation
ribosomal
subunit
Q9Y3U8 60S ribosomal protein L36 12,254 11.59 cytosolic large | translation
ribosomal
subunit
075526 RNA-binding motif protein, X-linked-like- | 42,814 10.33 nucleus unknown

2
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P08243 Asparagine synthetase [glutamine- 64,370 6.39 cytosol aa biosynthesis
hydrolyzing]
Q15717 ELAV-like protein 1 36,092 9.23 cytoplasm MRNA metabolic process
060812 Heterogeneous nuclear 32,142 4.93 nucleus nucleosome assembly
ribonucleoprotein C-like 1
P0O7910 Heterogeneous nuclear 33,670 4.95 nucleus MRNA processing/mRNA
ribonucleoproteins C1/C2 splicing
060884 DnaJ homolog subfamily A member 2 45,746 6.06 membrane chaperone
Q8N7X1 RNA-binding motif protein, X-linked-like- | 114,938 9.19 unknown unknown
3
P36578 60S ribosomal protein L4 47,697 11.07 cytosolic large | translation
ribosomal
subunit
P38159 RNA-binding motif protein, X 42,332 10.06 nucleus transcription
chromosome
Q96E39 RNA binding motif protein, X-linked-like- | 42,142 9.9 nucleus MRNA processing/mRNA
1 splicing
Q02878 60S ribosomal protein L6 32,728 10.59 cytosolic large | translation
ribosomal
subunit
Q15046 Lysine--tRNA ligase 68,048 5.94 cell membrane | protein biosynthesis
P18621 60S ribosomal protein L17 21,397 10.18 cytosolic large | translation
ribosomal
subunit
P26640 Valine--tRNA ligase 140,476 7.53 cytosol protein biosynthesis
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Q13501 Sequestosome-1 47,687 5.1 cytoplasm apoptosis
P14678 Small nuclear ribonucleoprotein- 24,610 11.2 nucleus MRNA processing/mRNA
associated proteins B and B' splicing
P63162 Small nuclear ribonucleoprotein- 24,614 11.2 nucleus RNA splicing
associated protein N
P02765 Alpha-2-HS-glycoprotein 39,325 5.43 secreted mineral balance
P04264 Keratin, type Il cytoskeletal 1 66,039 8.15 cell membrane | regulate kinases activity
P60323 Nanos homolog 3 18,844 9.17 cytoplasm cell cycle
Q14152 Eukaryotic translation initiation factor 3 166,559 6.38 cytoplasm protein biosynthesis
subunit A
P11171 Protein 4.1 97,017 5.41 cytoskeleton stabilize erythrocyte membrane
skeleton
060907 F-box-like/WD repeat-containing protein | 62,496 6.08 nucleus transcription
TBL1X
Q9BQ87 F-box-like/WD repeat-containing protein | 56,688 5.33 nucleus transcription
TBL1Y
Q9BZK7 F-box-like/WD repeat-containing protein | 55,595 5.28 nucleus transcription
TBL1XR1
P04259 Keratin, type Il cytoskeletal 6B 60,067 8.09 intermediate ectoderm development
filament/kerati
n
014929 Histone acetyltransferase type B 49,513 5.51 cytoplasm acetylates histone H4
catalytic subunit
P68431 Histone H3.1 15,404 11.13 chromosome nucleosome component
P84243 Histone H3.3 15,328 11.27 chromosome nucleosome assembly
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Q16695 Histone H3.1t 15,508 11.13 chromosome nucleosome assembly
Q6NXT2 | Histone H3.3C 15,214 11.11 chromosome nucleosome assembly
Q71DI3 Histone H3.2 15,388 11.27 chromosome nucleosome assembly
P26641 Elongation factor 1-gamma 50,119 6.25 cytosol protein biosynthesis
043423 Acidic leucine-rich nuclear 26,76 4.14 unknown unknown
phosphoprotein 32 family member C
P04040 Catalase 59,756 6.9 peroxisome protects from hydrogen peroxide
P48637 Glutathione synthetase 52,385 5.67 cytosol glutathione biosynthesis
P14550 Alcohol dehydrogenase [NADP(+)] 36,573 6.32 cytosol reduction of aromatic and
aliphatic aldehydes
Q8NE71 | ATP-binding cassette sub-family F 95,926 6.4 cytoplasm MRNA translation initiation
member 1

Q96C23 Aldose 1-epimerase 37,766 6.18 cytoplasm carbohydrate metabolism
P68400 Casein kinase Il subunit alpha 45,144 7.29 plasma apoptosis

membrane
P78330 Phosphoserine phosphatase 25,008 5.51 cytosol aa biosynthesis
P60866 40S ribosomal protein S20 13,373 9.95 cytosolic large | translation

ribosomal

subunit
Q9HAV4 | Exportin-5 136,311 5.56 cytoplasm protein transport
Q14157 Ubiquitin-associated protein 2-like 114,535 6.61 unknown unknown
P35609 Alpha-actinin-2 103,854 5.31 cytoplasm anchors actin
P40123 Adenylyl cyclase-associated protein 2 52,824 5.95 cell membrane | signal transduction
Q5JXB2 Putative ubiquitin-conjugating enzyme 17,377 5.66 unknown unknown

E2 N-like
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Q13442 28 kDa heat- and acid-stable 20,630 8.84 unknown signal transduction
phosphoprotein

Q9Y3l0 tRNA-splicing ligase RtcB homolog 55,210 6.77 cytoplasm tRNA processing

060271 C-Jun-amino-terminal kinase-interacting | 146,205 5.04 cytoplasm signal transduction
protein 4

043583 Density-regulated protein 22,092 5.21 unknown translation

P09132 Signal recognition particle 19 kDa 16,156 9.87 cytoplasm binds 7S RNA
protein

Q96KP4 | Cytosolic non-specific dipeptidase 52,878 5.65 cytoplasm dipeptide hydrolysis

Q8I1YB3 Serine/arginine repetitive matrix protein | 102,335 11.84 nucleus MRNA processing/mRNA
1 splicing

015247 Chloride intracellular channel protein 2 28,356 5.44 cytoplasm ion transport

P43034 Platelet-activating factor acetylhydrolase | 46,638 6.97 membrane cell cycle
IB subunit alpha

P51991 Heterogeneous nuclear 39,595 9.1 nucleus MRNA processing/mRNA
ribonucleoprotein A3 splicing

P21980 Protein-glutamine gamma- 77,329 5.11 plasma cross linking of proteins
glutamyltransferase 2 membrane

AOAVT1 Ubiquitin-like modifier-activating enzyme | 117,970 5.76 cytoplasm Ubl conjugation pathway
6

Q15029 116 kDa U5 small nuclear 109,436 4.84 nucleus MRNA processing/mRNA
ribonucleoprotein component splicing

Q9Y3F4 Serine-threonine kinase receptor- 38,438 4.98 cytoplasm MRNA processing/mRNA
associated protein splicing

Q8WVJ2 | NudC domain-containing protein 2 17,676 4.99 cytoplasm unknown
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Q9UHX1 | Poly(U)-binding-splicing factor PUF60 59,875 5.19 nucleus apoptosis
Q15459 Splicing factor 3A subunit 1 88,886 5.51 nucleus MRNA processing/mRNA
splicing
Q13630 GDP-L-fucose synthase 35,893 6.12 cytoplasm GDP-mannose to GDP-fucose
P62995 Transformer-2 protein homolog beta 33,666 11.25 nucleus MRNA processing/mRNA
splicing

Q9Y4ES8 Ubiquitin carboxyl-terminal hydrolase 15 | 112,419 5.06 unknown Ubl conjugation pathway

075937 DnaJ homolog subfamily C member 8 29,842 9.04 nucleoplasm nuclear mRNA splicing

QI9NX58 | Cell growth-regulating nucleolar protein | 43,615 9.57 nucleus unknown

P54136 Arginine--tRNA ligase, cytoplasmic 73,379 6.26 cytoplasm protein biosynthesis

015372 Eukaryotic translation initiation factor 3 39,930 6.09 cytoplasm protein biosynthesis
subunit H

Q12904 Aminoacyl tRNA synthase complex- 34,353 8.61 unknown unknown
interacting multifunctional protein 1

095197 Reticulon-3 112,611 4.84 membrane apoptosis

000425 Insulin-like growth factor 2 mRNA- 63,705 8.99 cytoplasm translation regulation
binding protein 3

Q9Y262 Eukaryotic translation initiation factor 3 66,727 5.93 cytoplasm protein biosynthesis
subunit L

Q9NUU7 | ATP-dependent RNA helicase DDX19A | 53,975 6.2 cytoplasm protein,mRNA transport

Q9UMR2 | ATP-dependent RNA helicase DDX19B | 53,927 5.96 cytoplasm protein,mRNA transport

P16989 DNA-binding protein A 40,090 9.77 cytoplasm transcription

095747 Serine/threonine-protein kinase OSR1 58,022 6.03 cytoplasm stress response

P54727 UV excision repair protein RAD23 43,171 4.77 nucleus DNA damage,repair

homolog B
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P30740 Leukocyte elastase inhibitor 42,742 5.9 cytoplasm proteolysis
Q5T4S7 E3 ubiquitin-protein ligase UBR4 573,841 5.7 cytoplasm Ubl conjugation pathway
Q16401 26S proteasome non-ATPase regulatory | 56,196 5.34 cytosol chaperone
subunit 5
Q96DG6 | Carboxymethylenebutenolidase 28,048 6.71 cytoplasm Cysteine hydrolase
homolog
Q15369 Transcription elongation factor B 12,473 4.74 nucleus transcription
polypeptide 1
P08397 Porphobilinogen deaminase 39,330 6.68 cytoplasm heme,porphyrin biosynthesis
Q92901 60S ribosomal protein L3-like 46,296 10.45 cytosolic large | translation
ribosomal
subunit
060763 General vesicular transport factor p115 107,895 4.85 membrane protein transport
P46779 60S ribosomal protein L28 15,748 12.02 cytosolic large | translation
ribosomal
subunit
P18077 60S ribosomal protein L35a 12,538 11.07 cytosolic large | translation
ribosomal
subunit
Q9NQC3 | Reticulon-4 129,931 4.42 en reticulum neurogenesis
075914 Serine/threonine-protein kinase PAK 3 62,310 5.33 cytoplasm different signaling pathways
Q13153 Serine/threonine-protein kinase PAK 1 60,647 5.55 cytoplasm apoptosis
ABNEC2 | Puromycin-sensitive aminopeptidase- 53,747 5.17 unknown proteolysis
like protein
Q9UK76 Hematological and neurological 16,015 5.47 nucleus unknown
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expressed 1 protein

095777 N-alpha-acetyltransferase 38, NatC 10,403 4.34 nucleus MRNA processing/mRNA
auxiliary subunit splicing
P46926 Glucosamine-6-phosphate isomerase 1 | 32,669 6.42 cytoplasm carbohydrate metabolism
Q00577 Transcriptional activator protein Pur- 34,911 6.06 nucleus transcription
alpha
Q9UHV9 | Prefoldin subunit 2 16,648 6.2 cytoplasm transfers target proteins
Q58FF3 Putative endoplasmin-like protein 45,859 5.14 unknown stress response
Q14061 Cytochrome c¢ oxidase copper 6,915 6.8 mitochondrion | chaperone
chaperone
Q9UMXO0 | Ubiquilin-1 62,519 5.02 cytoplasm apoptosis
095336 6-phosphogluconolactonase 27,547 5.7 cytoplasm pentose-phosphate shunt
P08727 Keratin, type | cytoskeletal 19 44,106 5.05 intermediate host-virus interaction
filament
Q06203 Amidophosphoribosyltransferase 57,399 6.3 cytosol purine biosynthesis
P47897 Glutamine--tRNA ligase 87,799 6.71 cytoplasm protein biosynthesis
P25705 ATP synthase subunit alpha, 59,751 9.16 cell membrane | ATP synthesis
mitochondrial
Q9H4A4 | Aminopeptidase B 72,596 5.51 secreted removes arginine and/or lysine
residues from the N-terminus of
several peptide substrates
P27216 Annexin A13 35,415 5.47 cell membrane | cell differentiation
P05937 Calbindin 30,025 4.7 cytosol Buffers cytosolic calcium
Q9Y295 Developmentally-regulated GTP-binding | 40,542 9 cytoplasm regulator of cell growth

protein 1
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043447 Peptidyl-prolyl cis-trans isomerase H 19,208 8.28 cytoplasm MRNA processing/mRNA
splicing
P15559 NAD(P)H dehydrogenase [quinone] 1 30,868 8.91 cytoplasm quinone reductase
Q9BRF8 | Calcineurin-like phosphoesterase 35,548 5.79 unknown unknown
domain-containing protein 1
P35658 Nuclear pore complex protein Nup214 213,620 7.15 nucleus transport
075400 Pre-mRNA-processing factor 40 108,805 7.18 nucleus cell cycle
homolog A
P62633 Cellular nucleic acid-binding protein 19,463 8 en reticulum transcription
095232 Luc7-like protein 3 51,466 9.81 nucleus MRNA processing/mRNA
splicing
015144 Actin-related protein 2/3 complex 34,333 6.84 cytoplasm actin polymerization
subunit 2
060925 Prefoldin subunit 1 14,210 6.32 prefoldin transfers target proteins
compex
P40121 Macrophage-capping protein 38,499 5.82 cytoplasm blocks the barbed ends of actin
filaments
P53618 Coatomer subunit beta 107,142 5.72 cell membrane | ER-Golgi transport
075607 Nucleoplasmin-3 19,344 4.55 nucleus chaperone
P31949 Protein S100-A11 11,740 6.56 cytoplasm signal transduction
095816 BAG family molecular chaperone 23,772 6.25 unknown protein folding
regulator 2
000487 26S proteasome non-ATPase regulatory | 34,577 6.06 proteasome Ubl conjugation pathway
subunit 14
P02042 Hemoglobin subunit delta 16,055 7.84 hemoglobin oxygen transport
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complex

P68871 Hemoglobin subunit beta 15,998 6.74 hemoglobin oxygen transport
complex
P42126 Enoyl-CoA delta isomerase 1, 32,816 8.8 mitochondrion | fatty acid, lipid metabolism
mitochondrial
000154 Cytosolic acyl coenzyme A thioester 41,796 8.85 cytoplasm translation
hydrolase
014579 Coatomer subunit epsilon 34,482 4.98 membrane protein transport
Q15102 Platelet-activating factor acetylhydrolase | 25,734 6.33 cytoplasm lipid metabolism
IB subunit gamma
P62280 40S ribosomal protein S11 18,431 10.31 cytosolic small | translation
ribosomal
subunit
Q58FGO0 Putative heat shock protein HSP 90- 38,738 6.15 cytoplasm stress response
alpha A5
P14324 Farnesyl pyrophosphate synthase 48,275 5.83 cytoplasm steroid iosynthesis, metabolism
P27695 DNA-(apurinic or apyrimidinic site) lyase | 35,555 8.33 mitochondrion | DNA
damage,repair,recombination
095373 Importin-7 119,517 4.7 cytoplasm host-virus interaction
Q00688 Peptidyl-prolyl cis-trans isomerase 25,177 9.29 nucleus protein folding
FKBP3
P42677 40S ribosomal protein S27 9,461 9.57 cytosolic small | translation
ribosomal
subunit
Q71UM5 | 40S ribosomal protein S27-like 9,477 9.57 ribosome translation
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P55769 NHP2-like protein 1 14,174 8.72 nucleus MRNA processing/mRNA
splicing
Q92900 Regulator of nonsense transcripts 1 124,345 6.18 cytoplasm mMRNA decay
Q14204 Cytoplasmic dynein 1 heavy chain 1 532,408 6.01 cytoplasm transport
P23526 Adenosylhomocysteinase 47,716 5.92 cytoplasm one carbon metabolism
P78344 Eukaryotic translation initiation factor 4 102,362 6.69 cytosol protein biosynthesis
gamma 2
075312 Zinc finger protein ZPR1 50,925 4.66 cytoplasm signal transduction
Q8WWO01 | tRNA-splicing endonuclease subunit 18,641 4.46 nucleus MRNA processing
Senl5
Q3MJ13 WD repeat-containing protein 72 123,425 6.22 unknown unknown
Q14151 Scaffold attachment factor B2 107,473 5.84 cytoplasm transcription
Q15424 Scaffold attachment factor B1 102,642 5.32 nucleus transcription
Q9UG63 | ATP-binding cassette sub-family F 71,290 6.95 mitochondrial ATP catabolic process
member 2 envelope
000567 Nucleolar protein 56 66,050 9.24 cytoplasm ribosome biogenesis
Q14137 Ribosome biogenesis protein BOP1 83,630 5.8 nucleus ribosome biogenesis
P35908 Keratin, type Il cytoskeletal 2 epidermal | 65,433 8.07 intermediate terminal cornification
filament/kerati
n
P02533 Keratin, type | cytoskeletal 14 51,561 5.09 intermediate epidermis development
filament/kerati
n
P08779 Keratin, type | cytoskeletal 16 51,268 4.98 intermediate cytoskeleton organization

filament/kerati
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n

P13645 Keratin, type | cytoskeletal 10 58,827 5.13 intermediate cellular response to Ca ions
filament/kerati
n
Q7Z3Y7 Keratin, type | cytoskeletal 28 50,567 5.33 intermediate unknown
filament/kerati
n
Q77Z3Y8 Keratin, type | cytoskeletal 27 49,822 4.98 intermediate hair follicle morphogenesis
filament/kerati
n
Q723Y9 Keratin, type | cytoskeletal 26 51,911 4.86 intermediate unknown
filament/kerati
n
Q72320 Keratin, type | cytoskeletal 25 49,318 5 intermediate hair follicle morphogenesis
filament/kerati
n
P23497 Nuclear autoantigen Sp-100 100,417 8.49 nucleus host-virus interaction
Q53EL6 Programmed cell death protein 4 51,735 5.07 cytoplasm apoptosis
P63165 Small ubiquitin-related modifier 1 11,557 5.34 cytoplasm ubiquitin catabolic process
A2A3N6 Putative PIP5K1A and PSMD4-like 95,048 5.46 cytoplasm Ppinositol phosphorylation
protein
Q13547 Histone deacetylase 1 55,103 5.31 nucleus host-virus interaction
Q9HC38 | Glyoxalase domain-containing protein 4 | 34,793 5.4 mitochondrion | unknown
Q5VWZ2 | Lysophospholipase-like protein 1 26,316 7.71 cytoplasm hydrolysis of peptide substrates
Q9Y316 Protein MEMO1 33,733 6.66 nucleus regulation microtubule process
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P09874 Poly [ADP-ribose] polymerase 1 113,084 8.99 nucleus DNA
damage,repair,recombination

Q9Co010 cAMP-dependent protein kinase 8,468 4.76 unknown inhibitor of cAMP-dependent
inhibitor beta protein kinase activity

Q8N163 DBIRD complex subunit KIAA1967 102,902 5.14 nucleus apoptosis

043488 Aflatoxin B1 aldehyde reductase 39,589 6.7 cytoplasm carbohydrate metabolism
member 2

Q58FG1 Putative heat shock protein HSP 90- 47,712 5.07 cytoplasm stress response
alpha A4

P13798 Acylamino-acid-releasing enzyme 81,225 5.29 cytoplasm proteolysis

P50897 Palmitoyl-protein thioesterase 1 34,193 6.07 lysosome vision

Q9Y5Y2 Cytosolic Fe-S cluster assembly factor 28,825 5.55 cytoplasm maturation of extramitochondrial
NUBP2 Fe/S proteins

Q93009 Ubiquitin carboxyl-terminal hydrolase 7 128,302 5.33 nucleus DNA damage,repair

Q14166 Tubulin--tyrosine ligase-like protein 12 74,404 5.33 unknown cellular protein modification

process

076021 Ribosomal L1 domain-containing protein | 54,973 10.13 nucleus translation
1

P61163 Alpha-centractin 42,614 6.19 cytoplasm microtubule vesicle motility

000629 Importin subunit alpha-4 57,887 4.8 cytoplasm protein transport

095372 Acyl-protein thioesterase 2 24,737 6.74 cytoplasm fatty acid, lipid metabolism

P02768 Serum albumin 67,367 5.92 secreted regulation of osmatic blood

pressure
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