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Abstract

Chronic HBV infection can develop severe and mortal liver diseases such as cirrhosis and
hepatocellular carcinoma (HCC) causing 600,000 deaths annually. The current anti-HBV treatments have
some limitations. Therefore, the novel drugs overcoming these restrictions are still needed. Interferon-A
(IFN-A) is a cytokine with activities like type | IFN but it has less unfavorable side effects than IFN-QL because
of the restriction of its receptor expression. With these reasons, IFN-A might be a novel drug for treating
patients with CHB. In this study, we demonstrated that IFN-A3, the most potent subtypes, could induce the
expression of ISGs and suppress HBV replication and HBV gene expression in a dose-dependent manner in
HBV-transfected HepG2.2.15 cells. To investigate the molecular mechanism of IFN-A3, proteomics were
performed to study the global proteome responses between HepG2.2.15 and HepG2.2.15 treated with IFN-
A3. The differentially expressed proteins identified by MS were involved in proteolysis pathway, cell
proliferation, heat shock proteins, etc. We selected some important proteins to confirm their expression by
WB. Based on our results, we proposed that IFN-A3 exhibited both antiviral and immunomodulatory effects
to control HBV infection. Therefore, IFN-A3 is an attractive novel candidate for CHB treatment and the
altered proteins might be new therapeutic target in CHB infection. However, further studies on IFN-A3 itself

and the functional studies of altered proteins are needed.
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flUsiuf (HBsAg) fianansngnndseanunlunszuadenlfiduiu Tnsoymamardgnudseenunld
unnieymaftauysaivedla¥ageils 1,000,000 1 8NNt HBeAg fagnudseaningnszuaiden
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TaiuAeaiy w1 HBeAg aglifinudAglunssurunsifivdnuiuveshsa uanandudiunum
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APUADNISAAIDLUULSDSI(5, 7, 12, 13)

ANWUZKAZNISANLYD LISEANDNLEAUT LUYIISA

sUnuufidudnasnisindeladusnautfismannlfasindufomaiindwauresdad
dndn warliflenisluszezusnudsnisinido(14, 15) msfnulumuduasluduuiuiandfifui
n¥rndndorieldsuide hiadusniaudarlifiusauuasinsnssaisedmnd lewinnsa
lainu HBsAg, HBeAg waz HBV-DNA sislusunazluddy uhinduuudasldsudohsadnldludsuna
figs uaRlivililsasindidinduuedimngs sunseieiuly 47 FUnvindsldsuidos) Fuin
MnTunudildsudeladarusnaud (Hepatitis C Virus, HCV) fianansonsianuaisiugnssuves
hfaiind Wn1ely 1 Saivdsldtude uasUimnamedhiassiugeilundsain iduuduiienns
vaslsausnud dvaremsnuludnineassiuanslfiviuin msldnubh3adusniaudlusisdunnd

[y

wsn9 vean1simde WlidunasinsyuugiAuduwadiie 1le391n97 interferon (IFN)-Y, tumor

necrosis factor (TNF)-0L wa interleukin (IL)-2 dadulalaladiiddlunisidndolda intu
waznsuyuiuvegadfiiendosiunmsdniaunaney vdaaniatundminithyadnmafiusuon
W& wonanil wan1sAnwI91n microarray LﬁaQmmamaammﬁuﬁﬁium wuIlugeszeziingn
vodhifasusnaus liffuiignnszduliinsuanseonlutuioduresduuluiffadolhsadusnay
3(16) namsAnwnatBusuldinddutuuiinialildinadoniafiusuiuiaznauninszansves
hafadusnaudlurausn(1s, 17) egralsAnuainafiuiadsuesnisnsalinuaisfugnsmuay
wouftauvedh¥asusnauifliduidiladn uihvarsnmsinvasuandifiuindumesiflsseu
¥iafl 1 (Type | Interferon, IFN) anunsafudsnnsfiudiuuredhsasusniauTldetaiuss ans am
uin157insaaliny type | IFN Adudnnidnvasurenisindohiasusnaudluszezusn g
msAnwmanildfunisBusuainnisinuvesaedideves Wieland fiwandliiiuin lussozuan
vesn1sfaidolidadudniau Tl type | IFN \inTusautis Bufignnssdudiedunesiflesen
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= ¥

(Interferon-stimulating genes, 1SGs) Aldiinsuanseanludisiime(le) WuldlainthSavindaziinig

Y v

Y o a a o a | a & a Y
RAUNANAINTIAU (Sensor) ﬁ\TLLUaﬂUaaN1U§$UUQNQN ‘ULLWﬂ']Lu@iu%?%ﬁﬂﬂ@ﬂﬂqiﬁﬂlfﬂa IWEJ?J“U@



anufgIu fell 1) cccDNA Fuduwduuulunsadiedusie vedhaegneluduasea 2.) leaen
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a =

nsiiindwuveshsanaunielu nucleocapsid ibansiugnssuvadhisansndusiduenazens
< ) v Ay o I aad o g va Y a 5 = a | v o

Wueuludinseiugiauiuegsmniiiiinnisasiduneiiileseusiingi 1 lignasianulagsisy
lusguugifuiuwdndia(ld, 15, 17-19)
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WanndaszaNin1suiiuanwiIures hsasusnaud nuinwadsudinuinazinisinesin
waa uagdlunvedhfavdaiararunsonsianulavslusuwasludsugeds 10°-10" copies/ml(2) Tu
srastuUudNAnaliSasusnaudashandaInNIsiusnEauLUURsUNaY wazbululwaddunane
=~ Y = ' a & S a o & o ¢
guazgnnszduiadunsnevausden1siniie(16) uenanlifuivdngruniluauuazludninaass
wu11 Natural killer (NK) cells Hunuintunisgugenisiiuanuiuvedhsasusnaudlussesnsn 1ag
a9 IFN-Y waz TNF-0 oanundudiuiuuin Wefin1snszsiu NKT cells ¢e Ol-galactoceramide

Y

wio weufauvadlisadusnaud Tuluea HBV-transgenic mouse wugn1sifinsuIwveslafasy
SnuauSanunsagnaudld IIN-y Begnasnaunain NKT cells(15, 17) Bnawideiifnuluauiiiode
hfasuonauiuazaiuisamelaiosnuin ‘U'%mmsuaqh%’aéfué’ﬂLauﬁﬁwmuMﬂ%Lﬁﬂ%uw%am6] v
F1uUvee NK cells ﬁuﬁﬂ%ﬂﬂﬂi%LLﬁLﬁ@ﬂ%@ﬂéﬁaﬂL%@iﬁ%ﬂﬁUﬁﬂLﬁUﬁ uarndrantuaziinisnee
WU IFN-Y L Husuauinn Ussana 2-4 §Unvindeannt CD4* wag CD8' T cells fisimziuladasy
dniaud Srurunnezgnisgeliidnlulusu Tuvasfinsiiudwiuvedh3aldanasuda (14, 18) s
povauownsgiidutuLuUSInesadslfasusnauTasdutudledinminauoweufiuesii¥asie
CDA* uag CD8' T cells Iny antigen-presenting cells (APCs) laiin dendritic cells (DCs) hag
kupffer cells (KCs) Faudu macrophages luwadsu usnainagyiminiiiaueusufiauuds APCs
waniifeadrauazndslelnled IL-12 war TNF-OL 1¢ Tnglalaladie 2 adatisndudmsuniswaun
Lan15a579 IFN-Y 109 CD8* T cells Tunmedl naive CDA™ T cells Fosn1sifiaud IL-12 ity
dmsumsiamnluidu T helper (Th) 1 cells Tngndaa1ndignnsesu naive CDA* T cells 9ziila
Srurunasiauiluiduie Th was Th2 Tnewvsmuaiinveslelnlaifwadimaridadne luvasd
naive CD8" T cells anansundu cytotoxic T cells (CTLs) lalalatifiadeunain Th cells laun
IFN-Y, IL-2 uaz TNF-OL Sndudwiunisiasgiiulauaznisnszau CD8" T cells lunismsaiudnuly
Tnladfindaunann Th2 cells dsldun IL-4 waz IL-10 Fulalnladdisidudmiunsadwouivende

wouflauveslisadudniaud LU HBsAg, HBCAg ay HBeAg lnaupuAvuadmariiunuimaiAglu
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13 neutralization waneun1AhSadasy sgnlsinuuaufvedse HBsAg wihlulugliduiusses
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FauAYLINURINSAn B llaNsansIanula tHeswnIleuRveATlintarsIusAU HBsAg il
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annsnauaNnRiuduiuredhdainlugnisindeuuudess SnnsAnwinilslu woodchucks
Tinansfnwilaenndesiunisinudanandneiu lag CTLs annsamuaumsifivdiuuvedlaa
fhonalnivhanewaduarlivharewad Tnenalousntu anfntundanndl CTLs gnsgdu Tng CTLs
%ﬁ']mEJL%ﬁéﬁﬁ@ﬁd%ﬂﬁzﬁﬂﬁﬁ@ program cell death WU perforin uag Fas/Fas-ligand il
hifagnudeseonun waylhfawaniazgnidndeueufveniignainenain B cells nnalauilside
NM3a5IMaENIINAT IFN-Y uaz TNF-OL Wlordndelda Inensdudinsdansest peRNA, N1sand
D8N INUBY capsid WIUNIIDEY I8 NF-KB pathway waznisvinarslusauasslasaciunig
proteasome-dependent wag kinase dependent pathway Way nitric oxide f9udBsAUIENBUVDY
Th¥arusniauTnane drwasludmuneves CTLs uslusiu core Tnsanizeg198 HBC Iy
wail 18-27 a1y epitope fidniliAnnsnevaussldfign uifawufiveniuegresninanineiy
CTLs funumlunisidadohdasusnaut udogrslsinuanusauiiores helper T cells, CTLs

wae B cells Aawdusgrsdalunisidndslhsadudnaudlviuseansamunniu(la, 15, 17, 18)
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hhsadusnautidubsanliianswadlursiinvesiu nelvangiusingg advayunvliiu
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MEARdehiafusnautaglinanienislag uasdureseunguiaziimssnaudfsadndosusiinag
finsuiindwnvedhfadusunniiwadduiniu@) mnnsfnwluduududuasly transeenic
mice wuilinunstasundadlusuaunseiaiagiduiunuudumg frfuFadotnanouauss
vasloarirolsasusnaudldifosudmdndelda widuilhianeSanmitduseuiu nsdnwm
T4 transgenic mice wansliiiiuin werdanmitduarulngdunauian CTLs egslsfiniy wwadi
Aendeatunissniausuulaisamng wu neutrophils, NK cells wag monocytes swananEen A
FaflunumyiliifnnIsuINI U IRUEITULII(14, 17) Wy 1) uaﬂmmwé”qiszﬂmlﬂﬁﬁﬁqwéiu
nsddladaa IFN-Y udh CTLs Seannsavanewadiuiandoldlaenss ’iume programed cell
death 2.) N15YUUUVBY neutrophils Iuﬁugﬂmﬁmﬁﬂﬂa high-mobility group box 1 (HMGB1) R
Fuansiivdananadinneuds Ine neutrophils aniazasauazmas matrix metalloproteinase
(MMP) fivinane extracellular matrix vossiu denalwadfiieadestunssnauiinsdunluwad
Fuifinanniy 3. parenchymal wag non-parenchymal cells Tufunouausssa IFN-y Aidntulng
&Y CXCLY way CXCLL0 &1 chemokines wiahiitheliieadiiiontesiunssnauidalusiulgunn
Fusnee 4.) indndennddusiuuneina Wy P-selectin vanunsaduiu CD8' T cells uazdeli
e daiurLme sinusoids T8EnEae wavislewadiifsadostunssnautauuus g
wazuuvlis s gy fiduinndu dealfsudinssniavegiaguusadienalndieg audld

nAaNUNY199u(L, 2, 15, 19)
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wnndnAsgyilmAnnssnauvesduagegulsainlugnisiinn1isduedeundu(20) Tunis
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asafutumnuaraidnfiduiulidemenelivansaussiiifnanudumailunsidaielfa

£%
A [

wlugnisfndiowuuisess Jayarawmartidulngazidudiilasuidelfadudniauinususniin
(Uszunad 90%) nislasuidoludausng vesdadn (Ussna 30%) nsandelSadusniauiuuy
X o oA Aa U ' a =~ Ay o '
15959 Aan13eNil HBsAg TudsugIuuNINNg 6 ieu iawinnsnevausweinuiuliauise
MazaunuuarmIndelisald nalnivinbiiAnnsinelsadusnauiuuusessdslidundilatn
Id & o 3 [Y] [y [ | A LY VY A aa v
pnaazlunananyishiauazanlaan(a) Yadeannhisalaunnisnlsasuonauiitiauinislung
a Ay o ¢ Y a P a
naunangiiAuiuvedlaanigu nsnateugvedlusiu core Lilanaunann1snouauadved ClLs
YaduduvedSandulularelusiu HBx uay HBeAg Imalusiu HBx anunsaildeunlainssuiuns
#19 MAnTunluwadlaanta WudinadenisneuaussrassyuuiaAuiu(21) uenaini HBx &4
wmiledliAnn1suanieenaas human leukocyte antigen (HLA) class | UURIL@adv0Rgaasfuds
FrgliAnnisinaueneufiau dlddnisguuuves CTLs agrslshimunisiindiuiues CD8™ T
cells Ulanmsamuauhdalailionnitwadiaitivinuseansnin wi CTLs watagyiliinng
° ) | gy ] a & . o = Y
anedueg1egunse wenannidmuin HeeAg funumidy immune tolerlogen a3 niilaseasi
N = [y = & Ao o ay o [ Y a [
Mmilouriu HBcAg FaludmnefdAgyueasssuugiiduiu inlAnnisannisnevaueestlisadiu
dntaul uenan HBeAg axanid UL HBV-specific T cells ud HBeAg §sann1suansoaney TLR2
U monocytes yiidN15a31e TNF-OL anad Fen1sanadves TNF-OL dvinliAnaauldaunavesnis
MOUAUBITTNIN Thl way Th2 dwaliinnisasielalalaunignsaunissniau 1wy IL-4 wag 1L-10
Tnglalnlativaiiazluannsmevaueswes HBV-specific CDA'T cells wag CTLs agalsinudndu
Th1/Th2 Ag1fiuTuna991ni HBeAb (HBeAg seroconversion) wagi1lugnisnouaussves CTls
pg1flusyans nmdadunaainnisadisuasuds IL-2 wag IFN-Y usnanilinisasns non-infectious
particles #38 HBsAg 31urunIngvinluwiin1smevaussne specific-T cells NAaUT196 Tuvtde?
Jadeanlearitu Iviaiugnssuuazan1izvesniinuiuvadlaan dnmsAnwianuduiussening HLA-
DRB wagAuaunsatunismanhsadusniaudlununandeladusniautluysswmelne, wnudes
a a Y] = i Ao v PN Y o oA
,innd wagdnvareUseinalunaunsiunn lunisAnvunandlinafaonnassiufe HLA-

v 6

DRB1*1301-2 duusiiunismevausimagiauiunliirlviinnsinelifadusnauduuuisesad)
T

lunenssiuduiugnfndouaraunsamelaies HBV-specific T cells Tugfifinnshnidouuuisass
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TUNIINDUAUDINUBYAY AT NITANITUIUVDN core-specn‘lc CTLs LLagﬂﬁquaquW5QIUﬂqiﬁﬁqﬂ IFN-

\' ﬁamm%wuimuﬂdmuﬁlﬂu HBeAg-positive chronic carriers W91 HBV-specific CTLs §3A4
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waziwadariduduaungviliAedusniay nalnduidululiiannsaesuisnnuinunilunis
povauowasgiduiuluauiifimsfindeuuudodsde Thdadusnaudanusadudmihiiues DCs Fod
unumddnlunsiiausueufiauliiu T cells uiauuigudeiinaiudeonifostusgludlagiu
nml,amaaﬂﬁmﬂsﬁwuaq programed cell death (PD)-1 uu HBV-specific T cells mm‘“ﬂu%mmma
vilsiinliAnnisaseguetiaia lneund PD-1 wag ligands vossiu 1y PD-L1 wag PD-L2 iunaln
ﬁﬂﬁaﬂumia@msé’ﬂLaUﬁLﬁﬂsﬁuiuﬁU LLG]Iﬂ’]iLﬁiJﬂ’]iLLamE)@ﬂﬁﬁ’ﬂU&j exhaustion U89 HBV-specific
CTL activity LLazLﬁa{J’mmwimaqa PD-1 %39 ligands vo9tiu WunUsz@nsnmues CD8™ T cells 9y
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nauInAwiY anvsdegainedululafie unuimnves regulatory T cells (Treg) wuinwadyindl
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Jriinmsuanseantes CDA'CD25" vuinwad Inawadivaililu negative regulator TuszuugiAuiuy
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v v

18N15TUTINTABUANBIRDNITONLEU UBNINT Treg cells Feaunsndagen1siiugiuiu, dud
iAves CTL warann13as1e IFN-Y wag TNF-QL 3518991319713u90¢ Treg cells InulugUledy
v a o 1

snavduuuisesaliduiuganiauunivieaunfineudainsamelaies ag13lsAnun1sanduIu
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WwaamaiusadudmtnNvesiuintd CD8™ T cells finnsasnakasnadlalalauunndu(1s, 20, 22)

asaiulsalasanuanaulwuuLsass

Tudlagiiu Tafasudniauduvuiieusoondu 4 seey THun szoe immune tolerance,
Jeggimmune clearance (HBeAg-positive (e+) chronic hepatitis), Sz&e low replicative (inactive
HBV carrier state) and §2 8% re-activation phase (HBeAg-negative (e-) chronic hepatitis) 1a ¢
#@01UsUn9 HBeAg way anti-HBe 183 2 szozusnaziduvinuazaumugiu Tuvesd 2 iwzqmﬁw
A NAAULATHAUINADEN UL VDY HBeAg Wag anti-HBe mugasu ﬁaﬁﬁmwmzmwala%aﬁmaw, n1g
WasuwUamned el uasndngiunianes vesusiazszeglduandlilumsed 1

AN5199 1 anwazvaamazseeslun1zindialisanudnauTLuULIDsa

Phase HBeAg Anti-HBe HBV DNA (IU/mU) ALT* Histological activity
Immune tolerance Positive Negative Very high (>2 x 107) Normal Normal/ minimal change
Immune clearance Positive Negative High (>2 x 10%) Elevated Hepatic necroinflammation with

variable fibrosis level

Low replicative Negative Positive Low (<2 x 10°) Normal Inactive and minimal fibrosis

variable fibrosis level

Re-activation Negative Positive Moderate (> 2 x 10°) Elevated Hepatic necroinflammation with

*ALT referred to alanine aminotransferase, the marker for liver injury



5¥8% immune tolerance phase (Jusvegdldnarnsudiseniuiuninnin 10 Yasianiy

I a A a 1a g LYY = dgljuﬁczvd'yw v v @ NG 1 @
agntlumsniinanuidubidadudnauiuuusess vselugnlasuhidadudnautlugiedy
< 1 =3 dy 1 = gj vala dy v 1 A v = ] 1
wn agelsfinussesiionsaglinuvsonulalusverdus ludnaaveluiosunsofelnydediulng
lsuennnisiiwmeduiusuuulidesiuiugindenielasuidenangifae widnelivsuiala

dl = 1 Ya d’j 1 U U d‘ U o Y a
ngslunszuaiden widfnwevzlivante1nislag veannegdudniay e HBeAg g lnin
nslinauauedves HBV core-specific T cells IneviluagliwugihlvsnwgUislussevilsseisiu
Tfamsginisaniiulsadlisunsiwaznisnavaussion1ssinwiderau 11wl dnnsluusasasd
anti-HBe \inTuifies 5% nalaivhlminnsidsussezain immune tolerance phase lilusses
immune clearance phase Felins1uuudn szoz11a1luy29 immune clearance phase iA114
nanratuRAnatumouIunTzNItanel TuszezliszAuvos HBY DNA 98An11528 immune
tolerance phase Fadunaunannisnevauemgiauiusehsadusnaud usegdlsinulusses
HnuniinsyinatewasffaidelaSaniunis apoptosis MnlilAnn1sonLE@UTRIRU IneWuINTEHU
oulasl ALT fiUSunauniasdu Useunns 90% veiUieasiin HBeAg seroconversion warludiuiuil
80-90% weuEUraziingsvee low replication phase luvaugf 10-20% v duludassey re-
activation phase lngluusiazUaziidnsin1siin HBeAg sz 8-12% lnsdusgiveiyvasgiae
YuEAnLYe, Wunensiase, seauieuladl ALT Tudsy, annevesginuiu wasilulndvesliia &
¢ ! 2 Aa N Aa . ] =
agNIsAN¥IB9UIINITneInsallsanfasenulugUle il HBeAg seroconversion fiauany 40 U

A a . Ql' gj ! v a % 4 Q{' % ¥ Y Ql' I

¥30ilsry immune clearance NdusIuAuliseauteuledl ALT fiae luntanseiuduguieiioglu
sr8zdUIUNI0INISAITU (hepatic flare) Usaass lawliiin1siinduved HBeAg seroconversion 9
winanudssluniswaunlududuud swazuziSeduluounan Tussey low replicative phase U3y
WAATUNEI91NNTSH HBeAg seroconversion kad uananUsunalisauazseaueulasl ALT Nanas

weuRAvadsie HBsAg Nanusanuldluszeril wliingUiediunnazdssezlsnasuieniui guieuns

AUDIAILLAA HBeAg reversion LLﬁzﬂﬁUL%ﬂﬁjizﬂz immune clearance phase NATY NIvATLUE
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5v8¥ re-activation phase Ala LLﬁdﬂ;ﬁﬂwlﬁa&fwé’ﬂLaUﬁLLUUL‘%@%’aﬁﬁamuz HBeAg tJuauuagil
anti-HBe Lwi%ﬁiﬁmmia%’aﬁqamdw;ﬁﬂwﬁagﬂmzw low-replicative phase Wana1nl N5
Waguulasiiliviusuvessziuieulul ALT azviouliifiuinnisnevaueamnsgifuneteuiaz
ueila¥a uwinisneuseuaussiliifisanediazdudininfinsuouvedata HANTSANYINIDEY
FAnmuihiasusniauinniesvesiiaslussesiinmnaeiugluuinuiiBoni basic core
promoter (BCP) vil#n5a319 HBeAg anas (da1ug HBeAg 1uau) yonanimsAnwEauansls
WM snateiugludIues precore gene vliAA stop codon 3aliliAnnTsasns HBeAg (anu
HBeAg \Huau)a, 15, 19, 20, 22)
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masnwlfasudniautluiligiudslddnnstnwlafianunsoddadeldaldognsauysal
Hosmndsasd cccONA agluwadiu Fafuingusvasdszerdulunisinvdomsdudimafiud oy
vash¥auarmsiliAnueufuensana HBeAg was HBsAG Iummzﬁi’mqﬂszmﬁiwwnﬁ‘ami%’ﬂm
iWerrasszoznanlunmsfaunluifusundsuazuzifeiv nounglinisynwunguae Jadosinag 7
Foaridadeldun sedueuled ALT, Usinalada uazseiunensaninvesiuiiosu delladosian
wianillFuandunaed 213)
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IFN NA
Age Less than 60 and healthy Any
Baseline HBV DNA level Low Any
Baseline ALT (X ULN) More than 2-3 Any
HBV genotype AorB Any
Cirrhosis No With or without decompensation

ULN = Upper limits of normal

8nNF19819L%U The American Association for the Study of Liver Diseases (AASLD) Lzt
A v U W = & o Aa I I N A o A
Tehfasudnauiuuuisesmilaniug HBeAg Wuuinuaziduay wasiivsunalifangnimse
Wiy 20,000 1U/ml w38 fisgauieulesd ALT g9nd1 2 wiwesen ULN aaslasunissnesigendiu
e Tudagtulisnsulifadnuiu 7 vlianlasun1ssusesain FOA wisldlunsshwihisadusnaud
& o & ' 1d ' (% (N . = & 1
wuusess tnvenwmantuusoandu 2 naulaun interferon waz nucleoside analogue FauTuN1TUU
MUNalnN13eanNgNsUeden Akandlun199 3(13)

A15199 3 Nl lun1ssnenlisanudnEUTRUULS 59

Interferon-based therapy NA-based therapy

Nucleoside analogue-based therapy | Nucleotide analogue-based therapy

IFN-Ol2a and Ol2b Lamivudine Adefovir

Pegylated IFN-Ol2a and Ol2b Entercavir Tenofovir

Telbivudine
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Anuannalunsnsgdugilauiu Ineniinuwsniiduweiileseuneanranunsadugainisiiudiuiy

voshialalunaie s Tuneulursdinveshisa lnsn1sndednlriinisuansoonves 1SGs A1ee Al
unumlun13eulasa 1w myxovirus resistance-1 (Mx1), 2’-5’-oligoadenylate synthetase (2’-5°-
OAS), protein kinase R (PKR) waz ISG15 n1snseduumatdmalinisiindiuiuhiiaanas sl
men1sdudanszuiunmsaensiatasulasiaveshda wastislinfanisviatsasiugnssuiiluens
L01e8ea5a(23) nunuivnilsvesdunesiilesaumetislinisnevausvessuuiAuiul
Usransamanndu Wesanlelalatvdadvreliiinisuanseanaas HLA class | Lag co-stimulatory
molecules Ul DCs LANUNNTY, LANUSEENTAINANSYINUVBY CTLs kag NK cells wazdaragliiin
MatUaBuLUadn naive T cells LUl Th cells(24) Meowmntl Bumesiflusounesanidagnlddu
g1luN1SAULEIS ia1euia LU AIDS-related Kaposi's sarcoma, malignant melanoma wag hairy
cell leukemia wazdald Jusiarulisadnnatevda W rhinovirus infection, CHC wag CHB 9194l
duwmasiflesouneanilasunissensulildsnwlifadudniavduuuisadedaunt a.a. 1991 49
aq k24 I a Y a CY a 6 G’Jj ) 1 4 A ! Y [
Bnsliepens@adnimidieriindas 3 a3t Wuszesiiategrales 3 weu InenuingUaelidasiy
[y = & o @ oA < oA < 1
DNEUULUULIDTVNNANNEN UL HBeAg luUINLaznguianiIue HBeAg LUUAUITHOUAUDINDAIT
SnwrUssunn 33% laofiseauloulad ALT wazUSunal HBeAg anae SAUNILARA HBeAg
seroconversion(25) MsnauauealazaseyliuuuiiagngansSneudfan datunislinis
Shesdumesiizseunsaniansazesiuniorzasnmsiindundazuziseiuls dodrinvesnis
ShweedslAenisusniseenisdalaninilainalensineduai daewnd iadunesilasou
weanIudunfiunumunudusesileseunean lnsedmlnididunisieluanalndedadulnane
Y a s A o g w 4 a 14 a a 13
afaiuluanavesdumesilesautean eyl sulalaiudauaznisulalaunlinvedunes
\Wesouneafivy Wesnnuualuanailugvesiaazdiofinaa3dinvesdunssiflosoutaani
Tngannisdusannislands luanaveniadrisdnszeznainismininouduuuilusiulasan
. L. a a ¢a ¢ a v - ¢ a
immunogeneticity ¥8s3Aouluuuidunasiesaunaan arewanawanil tiaduwmesileseu
weavhddlduronfindas 1 a3 Tulaguedinduwmesifiesouneaill 2 JUuuufe Windunesifly
souuear1ye (peg IFN-02a) Fsiilutanaveaiailuiawin 40 Alamasiu uasiiindumesilesou
waan1y T (peg IFN-02b) Taflluanavesiaduidunsiwuin 12 Alanasdiu26) awne1iuuziinges
& a ¢ <@ a ¢ a o U Ya & v v v =
gnindunesiiesoukoan e wazswindumaiilewsanyidwivginel$adusnauiuuy
Fosaianguiiaaiuzaes HBeAg Wuuinuaznguiidaiuzaes HBeAg uaude 180 lulasniu uay
1.5 lulanduseiuidngs 1 Alansu mudidv 1Wuszeziaan 48 dUanii ndsanasuaesaiisnweiae
\inBumesiilesaukeane wui 30-60% vewUaslunguianiusues HBeAg uuinazdl HBeAg
seroconversion WA UazuInni 80% YeddUienguilaviinisnevausienuiuuazinisanas
993 HBsAg TuaauzAifUaslunguilfianiuzves HeeAg \uau iensuszezianfsnwasiinis
MOUAUBIRENTSNEIUTENM 36% lnenuinusunalisdanastiosnin 20,000 copies/ml wagilszu
wulal ALT Tuszduund Belundndunisanasues HBsAg Sanulaussunns 3% vesgUienguil(27)
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wimssnusedunedilesounzivsylevidviafiunisiin HBeAg uaz HBsAg seroconversion,
YLADNISAARULTILAZULLSIFY, fszovnalunsnunindusunaylifidefosAntulusyninanis
g wipgslsiinumsinudeewdaiadddesindnnaiousenns wu desdinisuinisenlag
Ms3adnldRomds, annisinsiuvaiuvedhdalalussrsunis wasiinadrafsedildfisUszasdainnn
Sty 9111519 (influenza-like symptoms), thnidnan, Usinaeadinidonanas, Fuwadn, 3an
fa waznmsvhauvesseulssessinund Wudu2s) Tumensetudutudunesifleseuneanid
LillgTnadonisdadansiiusiuiuedhialnense hnalelarerurdentuiinadenisiiusiuiunes
I ¥alnenssdnevhwiinifuddudinisyauvsaeule polymerase A9 ﬁa%ﬂma%fmmausﬁa
ThSasuansdiiulumsisi 4

a £ a = 4 <
197199 4 na1nnﬂiaanqmwaaumaia‘l%mazmam

Structure Drug Polymerase function
Priming Minus strand Plus strand

synthesis synthesis

L-nucleosides Lamivudine (CA) X X
Telbivudine (TA) X

Deoxyguanosine analogue Entercavir (GA) X X X
Acyclic nucleotide phosphate’s | Adefovir (AA) X X
Tenofovir (AA) X X

CA = Cytidine analogue, TA = Thymidine analogue, GA = Guanosine analogue and AA = Adenosine analogue

snunandannsounsnddnluludlunveshaldlusewinsiitnsifinsuueedlada wiesain
Tnssadrseseniimnumilouiulnsiadrswesiinaleledlusssuwd Tnonalnnnsyinudedioondld
wnsndlUludlusvedhiaudavaindlelndidnldayliansamndus oldiiesarnewman il
nylansondalulassaineowiu fewniduiliianmamganisdiusuauvedhas) venainien
TunduiiedlelederurfondvanuszansamveneulefindweisaveshiasusnauTlae sudinis
lwi‘mﬁ'ﬂu%umau reverse transcription, €U Qu’qmsﬁ’]musuaq RNA polymerase N30 reverse
transcriptase lusunoumsseasay warmsdudinisinauveaeulesl DNA polymerase Tudume
nsafrsansuan uiinfiiraleladesundenazdudimafiusiuiureshalaonss dewaliiinnis
anawwesUIunas HBY DNA wlusiuuaslunssuaidon urnsviuinndlelodozundeniliansodiay

149n cccDNA Tudiuls egelsfnuensiinliarunsaannisddhadanduidngiivasvavesaadsuls
danaliiinni1sanadvad cccDNA Tudu wazdeluninduiiealelnmezuidanaiuisadesiulas veas
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nmawmunlUiduduuds, nnaznisvinuvesduauman wazswlufsnisiiaugiSeiulasnme(2s) i
erdmdlelndozunden 5 vila AldTunsiusedildiduildsnuhasusnauduvuuiesedalaun
lamivudine, adefovir, entercavir, telbivudine kag tenofovir(13) NM155A®193887 lamivudine LLﬂ'r:;:
el Sasusniauduuuiteduasilanuzves HBeAg tuuinylmiinn1sanasues HBV DNA, 4
sesfuteulegd ALT lusnausiund wasil HBeAg seroconversion Wity Uszanas 15-20% wazuszanay
25-30% naslasunssnenduszeziian 1 Juaz 2 U mudau egrelsinunissnesie lamivudine
HusrernauasilviiideresnAntulsyana 14-20% uazgadis 76% wisldsunmsinwideiiles
Huszezian 1 Yuay 5 Ynwadu SRadudedrinlunislden lamivudine Tutiagiu 1iesansas
nsAadaRonnge Taliuuginlild lamivudine WWusdusniildEnulafadusniaud feudin
lamivudine Fms3nunsanfudumesiloseuszannsaannisiinidensenld winisnovaussse
nssneAldliuTutues, 29) srdulfasusnautffiaesie adefovir dipivoxil Feillaseada
ARNYAU guanosine nucleotide uiINUsEaNSAMYBIYT adefovir senstiudansiiinsuiuvethh3a
zfioenin lamivudine usaghalsinusnsinisiindenestazdesnin lamivudine Uszanas 2%
way 29% Wleldsunssnusaidondussezing 1 Yuay 5 Ymudrdu arnnisfinsinuimdslasu
nM33nweeen adefovir Wunan 1 ¥ ;:JﬂaaﬁLﬂuh%’aﬁué’ﬂLaUﬁLLUUL‘%@%’ﬂﬁﬁamuwaq HBeAg \Ju
3N HBeAg seroconversion Lﬁﬂ%uilizmm 12-18% waragnsalinuszau HBY DNA lunszus
Foaussunn 13-21% Tuvausfisziu HBY DNA azasalinulunssuaidenusyuna 51-63% qu’j"ﬁ'
HubhasusnauiuuuFesuarilaniuzaes HBeAg uau o1 Adefovir mmzﬁm%’uﬁﬁﬁﬁag@m
#0 lamivudine is1zi1en 2 siadliiRansestunguiu Woswn adefovir fianuannsaluns
fudadelsalalussiuuiunans endfsliuusilidsnm gl fasusnauduuuiedsifanius
HBeAg uvn iesnniiaunguilasdiviinaldafideudrsgelunssumdon Belundnduenidslsl
wusi i duednsnililumssnunhyasusnauduuuiieds eswnfifivsels fufunislden
adefovir ﬁqﬁﬁﬁaaﬁ’ﬁﬂLLa3%1681%3@13%@38&%@%81 lamivudine WNE(25, 29, 30) Bdfiaude
Entercavir fufusinsniiwuzihlfldlunsshvihfasusnauiuvuuiieds Weswinaunsoan
Uinaih¥aldenaiiussavsnmiludinghiasusnaviuuuisefainduiifaniugves HeeAg (u
V1N (67%) way a@n1uzwas HBeAg 1uau (90%) wasanlasunissnenduszezinar 1 U uaskaves
mMs¥nwdanseglesn 5 oullleldfunisinuiedisdeilosiiesn entercavir Uszansamuos
entercavir”Lumaé’uégamiLﬂuﬁi’ﬁmumaﬂﬁa%gaﬂdﬁ lamivudine tay adefovir LN§131 entercavir
asndudamaiauveseulsl polymertase vashasusnaudly 3 funeuluasdinvedhya
¥ilnil aghslsfinusnsinisiia HBeAg seroconversion Hulslunnsnsannnissnusae lamivudine
uaz adefovir Hufie fin1sanaswes HBeAg Uszanms 20% uay 30% vesgtashiasusniauduuy
Fo%uariiaaurues HReAg Miduuin ndanldsumssnuaieen entercavir Wunan 1 Juay 2 3

ANUAIAU NITNALTIDABENNAIANNTNWIAIYET entercavir ABUTINFHIUTEUN 1.2% NARIINTNEIAIY

' [
aa A A

gratiaiilunian 5 Y eglsinudnsnisiiadionssniienagedis 51% Tuiniwesesn lamivudine

IS

[ Yo [ 1% . < = N . a & & P
ﬂaﬂ‘mﬂl@i‘Uﬂﬁiiﬂ‘bﬂﬂ’lﬁJ entercavir lWuszeeian 5 U bR entercavir 4BRINNITLNALYDABYIN
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mnszieniiuseansnmlunssudinisiusiuuveshda wazmsae srwdndsnduszdouin
nsnangugetetes 3 USI25, 31, 32) g1dil 4 fie telbivudine wuhdtighiFadusnauduuy
Fe%iidanuzaes HReAg 1uvan waviluau azivsunaldaiianasussuna 60% way 88%
AudfunaslasunisSnuiniegen telbivudine L9uszezinal 1Y lnelidnsinisiin HBeAg
seroconversion Usganad 22.5% uag 29.6% naslasunssnwndunat 1 U wag 2 U audidu n1s
Andenesnilieldsunisinudisevdniaeudienn Ussuna 5% way 25% wdeldsunisinen
sorilondunan 17 uaz 2 9 auddu Welidasusniauliinesn telbivudine avanunsoiesosn
lamivudine wa entercavir I Fesninndne vesenilfie ermsiradssannsldenldun myalga

(3
|

ey peripheral neuropathy(28) SWﬁQQWﬁWSIUﬂQNﬁﬁa tenofovir disoproxil fumarate Faduend
annsnanseaulsadusniaudlareudneiiisuvindu entercavir wag telbivudine ag19lsinuag
Linuideiinesoe tenofovir ndsansnwiluszezina 4 ¥ LLa%ﬂﬂﬁgﬂii’f’%’ﬂw”}ﬁﬂ’wﬁﬁL%@%E]Gi@&l’1
lamivudine Usunauas HBV DNA aglidanunsansianulaussunn 76% vaeithe uazn1siin HBeAg
uay HBsAg seroconversion fie 21% wag 2% vesgthendaldsumsinudeileadunal 19 uay
27% war 6% vefuaendtlasunissnvnlussesiign 2 muﬁﬂwiﬁaﬁué’mauﬁLLUUL‘%JQ%’Q‘ﬁﬁ
a01ugr0d HBeAg Wuuan ﬁm%’wgﬂwh%’aﬁué’ﬂLauﬁﬁﬁamumaq HBeAg \Huau aziinsanasues
Usmnadhasiusniautiuszana 93% femmeamanil o1 tenofovir 39ldunsuusi WA Tuedh
winlunisdnwiauldlafasudnauiianduiifianiuzves HeeAg iuvinuagnduiiiantuzves
HBeAg Luau(25) widnsnudeeiulalufiashiasusnauiuuuiesiduiagiuasd
Usvansninlunissudinisifivsiuauveslafauayyinliiin HBeAg seroconversion @91y

Taguszasdvenissny whedralsiniudiddedrinegdauandlilunisned 5 dadueidalng 7

anunsaevuzdedidnmanils dwaduiidesniseglutlagiu, 25, 28-31)

A19199 5 Wisuisudafuazdanssvainisinulisanusniauinuutsasauunngs

IFN NA
Advantages No drug resistance Oral administration
Increased HBsAg seroconversion More potent HBV DNA suppression
More durable off-treatment Minimal side effects

Finite therapy duration

Limitations Subcutaneous injection Risk of resistance on prolonged therapy
Less potent HBV DNA suppression No increase in HBsAg seroconversion
Frequent side effects Less durable off-treatment response

Long-term therapy
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duwmasiilesaunandan (Interferon lambda, IFN-A)

Sumediflosougnuusesnidu 3 wila WA vdindl 1, 2 way 3 Fauwdsnulaseatns, nisld
fsudiyaas (receptor) wasntind Tnedumesilesousiinl 3 wie dumefiflesounandmiiule
Tnlavlvailungs class Il cytokine family #dlalalatisndue ﬁasﬂuﬂduﬁﬁa IL-10 family, type |
IFN wae type 11N lelalatsinlmidgnéunulul aa. 2003 Tastndde 2 nqu Tewudn Suines
Fosounaudaiil 3 vl Ao IFN-AL, IFN-A2 wag IFN-A3 v3e13ndneg1aniiedn IL-29, IL-28A uay
IL-28B mud1nu widnlassaivesdumesiesousandanazadieiulelalailungy IL-10 family
wridwmesiflesounandnindfiadefudunediflosousiiail 1 Inesdumesilesourini 3 oy

!
[ CY

aaﬂqwélé’ﬁﬁiaLﬁaé’]’uﬁuﬁawazyaynmmamumiémﬁ IFN- AR1 uag IL-10R2(33, 34)

Tasead1sduvrasdunasiesaunaudan

1al o 1

gudumesiiesounaudaiazegduvis 19913.3 vulasluloudn 19 laeduvesdumesiie
sounandan 1 2zdl 5 exon TuvaeNduvesdumasiiesounanlai 2 wazduneiiiesounandan 3
= aAa 6§ = a A gj a (% v A Y .

2zdl 6 exon TuvuzNduwmesiasousiiaf 1 Uuliil intron Tneanwauzn153AL389FIY09 exon-intron
yasduwasiflesounandatasidnvuzmiloudiveulungy IL-10-like cytokines Tuseninaningg
WUIFNT I Fudiunilduves IL-29 uay IL-28A azgnanasnwazininminauiiiluludluusnass
Tuidni1auuu mirror-inversion fududiuusniily parent fragment vinlAAnn5a519 IL-28B uag
non-functional pseudogene IFN-A4W vuaeau vauzNduves IL-29 uag IL-28A 9z0gUNAIBUIN
g lduved IL-288 sgnaensialuiianiensaiuduiuduves IL-29 uazdu IL-28A Tunaiyq
d7U9938U IL-28BHAMUARIEARINUDY IL-28A LTU downstream ag upstream flanking
sequences Wag3ILaY encoding region MYt dumesiiesounandn 3 uaz duwesilusounand
A1 2 Fedlpnuniloudatunaziuinnnindunesileseunaudni 1 ag19lsAnudIu promoter U4
79 3 Butudnuilounu wagll binding regions waeusINd1SU interferon regulatory factor
(IRF) 3 uag 7 way NF-KB Fsusnawvarianusanulaludumesilesousiiaf 1 wuiheadu aetu
I3 va 1 o Y v Y a a s a A A v o

Jululanidnseaunannsanssiulininnisuanteanvesdumesiflvsausting 1 azauisadnid

A AANSHENI9DNYRIB UM BT HETAUTTAT 3 toLYULReINW(35-37)

ANsteaUn lANAN1SLENIDaNVDIDUNBSINESaUTEAT 3

diotfunsmevauasenisinitelada wadunanevinaunsnainedumesiloseunandanly
Tnelan1zae1984 plasmacytoid denditric cells (pDCs) usiognslsfiniu macrophages dauduisadd
a1unsaasedumesilosouneanlaidudiuiunin wanduldasredumesilesounandan
duidisrfudunesfiesounied 1 umediflesounandmaningazgnnseduilefinisiadelifa
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IﬂEJa'l3ﬁu§ﬂiiu“uaﬂ1’3%’mﬁuwﬁﬂu pathogen-associated molecular patterns (PAMPs) fianunse
FnhlnAansadredumesiloseu lagagiluanafinosnsradvitanUasuiiiionin patten
recognition receptors (PRRs) 11 RIG-1 Wag MDAS5 flazaaens19du PAMPs lulalanatady dqu
sensors 753330 PAMPS nnellu endosome léun TLR-3, -7/8 uag -9 widsann1sduiuzes PAMPs
Wwag PRRs 35%’@@’1@1«!%@?}3%’1&%‘1454"}14 adaptor molecules uag kinases 149 11lUdn1snseeu
transcription factors 41 NF-KB, IRF3 waz IRF7 &9 transcription factors warfazlusuusin
promoter vasBumasiilasouriind 1 wazdunesifleseusdiaii 3 vhlmAanisuanteanuazadng
WsAuduwmesiileseusanun eglsinuduwesilesouwanden 2/3 azgnnsssuniumg IRF-7 1y
dwlng wuiendudumesiflosounean luraedl IRF3 dwlngasndeniiAndumediflaseu

waazdumesilosoutaudan 1 dmsu NF-KB tdusmanfivinliinnisuanseanvasdunesiile

a A ! U 3 ad v dy o Y a LY gj 2/ a s 6]
Sourtafl 3 sgInsdudnndme iy DCs vilmnanisdudenisasrdunesiileseulaudan

A

P

719 3 viln Tuveinsas1dumasilusousiinf 1 dnansenuiesdniias(35, 38)

ad v a ¢ = 6|
9 ﬁuuzuu'lmjmaumaitwﬂiautmuﬂm

aa o v v

dumasiesounandniny 3 vllnazeangnslaenisnseAuindmyaiurudsudyaialiun

o

IFN-AR1 wae IL-10R2 Tnenduduflegiisums 1p36.11 vulastulougi 1 uaziidumis 21g22.11

[

vulaslulauai 21 auaau(33, 34) IFN-ARL Ldisawsfienuddeluidddygavedumesiileseu

wandailosarndudaiilit binding enerey widaflanusunziudunesifleseusaudaiwazinis
wansoenlusieiziisumzity oonziiunain epithelial cell iu fv, ls5080, AdaLieany, duse
wazdnume Tuvaied IL-10R2 aefinisnszaredilunatey e¥ene uay é’a%’ué’mjmjmﬁaﬁé’mﬂ%’iwﬁu
lalalmifadus wWu IL-10 waz IL-22 uena1nd IL-10R2 Saflausndudmiudunesiloseunand
a1 Lﬁaﬁﬂﬁlﬁﬂﬂﬁdaé’mmmﬁasmmmzau(%, 34, 39) #8991NN15IUNUYBIDUWBS e ToULaNY
uaziITUdnaIal Janus kinase 1 (Jak1) uag Tyrosine kinase 2 (Tyk2) dadueulwsilauaszgn
mzéjuLﬁaiﬁLﬁ@ﬂﬁLamwijaaLWWﬁ tyrosines #WMUaT Tyr313 way Tyr517 ludiuves
intracellular domain ¥84 IFN-AR1 %i1l#1An docking site 195U Src homology 2 (SH2) @115y
STAT antuldsiiu STAT %Lﬁﬁﬂﬂé’ﬁuLau"lﬁzjﬁlmuama'wﬁuazgm@w%ﬂamﬂmﬁ tyrosine tloada
\Ju docking site fivane C-terminal wos STAT wiievimiidiiu SH2 domain d1wsu STAT #adue
sielu lunseld TWsiu STAT-1 avsaufulusiu STAT-2 wardinsdniily IRF-9 wnsaudafundy IFN-
stimulated gene factor 3 (ISGF3) Fangyhuhiidu transcription factor 1ay transcription factor i
snpdoufiinluluiuasoauarduusina promoter 7iido31 IFN-stimulated response elements
(ISRE) 904 1SG #1199(35, 37-39) 21nN15AN®II04 Zhang LagAuy wandliliuin IL-28B il
Aansiaundneanvealusiu STAT-1 uarlusiu STAT-2 Wulfgdfuduinesieseuraan
FLKfiudn 11288 dedayaauruindymin Jak-STAT pathway tiletfunisiudunisdneni
Auzf{3¥uldldans Jak inhibitor 1 Fsagifusdudanisvhanues Jakl wae Tyk2 luiwadusSeiuiii
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HCV RNA Tuntaenvinass neuaslien IL-28B ieduddddyaaves Jak-STAT pathway HanIs

g

NAABINUIN MxA Lag 15615 Fadu ISGs finsuansoaniianas uazwuannshanieanyes HCV core
protein lignéudasieg IL-28B(40) wiin3fdnyey 1oy Jak-STAT pathway aeluiddygramanuems

v '
a QWL?JQJ (% 7 ]

Suwasissouteanwazdumasilesoutandnn uwiinduwesiesouns 2 slalldaisudygiun

wananay deludululafindumesifeseunandaaunsadsdyararuitdygradulaguiu

g7

U

nnsfnwlagld microarray wansliiiniizuuuunisuantoenesdungnnszAumedunasiily

q

soukanUareudiamdouiudungnnszdumedumesileseuleamusisaiuiaiinsuanean
v938U lngnuinisuanseanvesdiungnnszgudumesieseuneantaunsanuley 3 Faluadanis
NILAULAZALAANITHAAIDBNTILIAT 24 F3Le Tun1enaUAU MshansoanasduiignnIzAumIe

a [

dumasilssounandaiaziinsuanseaniiinduiay na1nlasunisnseau Balundndunuinui

D

2V %4

a 6 6] 1! 1 a & = [~4 1% A U v
EJUGf]ﬂiW]‘uI@EJE]MG]E]iLWEJiE]ULLaQJ‘U@’]LLWI@JQﬂﬂizG]uIG]EJ@uLG]E)iLWEJiauLLE]a‘W’] FaTudadudulain

Y 9 9
v o

dumesifesounandauiaznsziudumra i fdygiuou@l)

q

dumasinasautandangulnd

Sumesilosouuandniia 3 Fulndimaglu class Il cytokine family anwaugisiuveas family
fRodnuurlasaaauarsUuuuresiusyladalis lassaimdnvosdumesiforeusaudmanuuans
i dumesieseuuaudaniilassadrady o-helical structure 31U 6 secondary elements
feazadreiulelnlaidug lu family 4 lelalatvandfsuuvuresiuseladaludiisinng lne
Sumediflusounaudni 1 T cysteines viias 5 frluruzfidumesiflesounandandulnddug &
cysteines 7 @1 nsanwlassaiimamdnvesdunesileseutanden 3 Suanslmsiudnindumnes
Floseunandnn 2/3 fivusyladalils 3 Wusrlulasiadne agralsfinu fiites 2 wuseladaludivindy
fnulsludunesifeseusandn 1 uenaniussladalududs auuandssenindunesiileseu
wantan 1 wazdumesiloseunandnn 2/3 Ao clycosylation aMnnsdananisadtelusiumaniiu
wadvesdniidesgnisuimudt Sumedileseunaudnt 18 1 N-linked waz 6 O-linked FiiAn
slycosylation Tuvauzfidwmesiflesounandan 2/3 linunsiAn elycosylation agslsinunisiiu
hmalstulusfutgmiiouiagbifinadenisoengrivesdumesileseunantdniia 3 dulnd 8l
Aunuindietddunsnerilundessefunuin sumediileseunandan 2 fanuwmileudu
Sumedifleseunandan 3 51 97% luvafidumedifieseunanidan 2/3 fanuwiloutudumediile
souuauden 1 1fiss 819% WaFeudivuddunrumiiousulelnleitug lunquilfudumesifiusou
wandan 3 WU aneuANUImtiousErINdUes s seuLean 2 wazdumesiiasounanden 3 wse
BumesdiAu 19 uardumesilosounandan 3 fe 31% waz 21% mud ey Wefiansanmuaiiy
wilouvesdfunsnesiluuds duwesifleseunandaiFainnuduiusiudumesiflosouriad 1
wnnilalaladlungudumesdafu 10(35-37) UssAndamvosdumediiloseusaudnidis 3 dulnd
defiensarainaiuaiuisavesudardulndlunisdosiuigadunnainiela ¥a
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encephalomyocarditis virus (EMCV) nan1snaaegnnageulagiia1sanainal EC50 Fawansliiiiiu
1 Bumediflsounandan 3 fiusvavsamgeaianlunisdosiuwadunnlnogsis 16 191 wag 2 i
deFeuflsutudumesiflosounandn 2 uardumedifleseuuandan 1 anudidu agndlsfny
UszanSnmassdumesiiesouwandni 3 daloanindumesifiuseuaanuszuia 10 win(42) 8n
nsAnwisiidenndesiunisanuiilag Leiliang Zhang wazanzasaliiuinmsifius uiuves
hifasusnaudargniusnedumeiifloseunaninife 3 dulnduagnuii IL-288 Tusyansamly
nsannssinsuveshifalamnindulntaug (L28B > IL29 > IL28A) sghslsfianu Sumesileseu
woarhisnsignilunsdiufsmaiudnauredhiasusnaudldanidumnesileseuandnn 3(40)
NAN3ANY191NUITEUe Man-Qing Liu uazanizdaiunsfnuiignisesngrisvesdumesilusen
wandndenaiiuduiuvedhiaevleiflinaaonadesfunsAnuninandradu@s) grdfiseuves

a s

P~ 6 - I3 U o Aa o o A = a o
QULmaiLWEJiE]ULLaNUﬂr]uu’mgL‘Uumall']‘iﬂﬂﬂ’]iLLﬁ@Q@@ﬂsﬂaﬂmji‘Uaﬁy}mqm‘wm"ﬂqﬂ@LN@LU?EJULV]EJUWU

v v o

fudyyruresdunefilssounsanifiinisuanseanluyn wad qrsvesdumeiilesouuauie
2 uaz Sumasmaiauuawm 3 azunnsaiuegratiulide uiilslalaii 2 vindasinsneydlu
fumndnafuiiios 7 ity wasdsdseduanuniioutuiideudnage anvnivilidumesiflesou
wautan 2 fgvsseuasisslinsuuudalutiogtu egvlsfnufiauisuiinluanavuialngjves
Val9s vudumesiiteseunaninn 2 (Gly 95 Tu Bumesifleseunantnian) Fseguu helix D domain
aglusununmsduiuresiauuiiu IL-10R2 dwalvuszansawluniseengrsvesduinesiilesou

waud 2 ana’(37)

NIN19TINNVB DU TaULAaNUAN

o o s 6} ! v W

LLﬁ’jwmﬂ%’ﬁaiuamaJmmaﬁuLmaiﬁ\laiauuamﬂmavLmﬂmamﬂmiu Fy a1 UV0 DU DT

D Ag] o

Wesouwaann Lmamaliﬂm:umsaaammm%aﬂsﬂ,mlﬂum 2wt Finsdaniudndy euad Jak-STAT
pathway aalﬂmmuguLLUUmmaﬂqaaﬂéuaasngﬂﬂﬁzaumaaumauwaﬁaw,l,amﬂmé’mawﬁw
o o a A Y Y oa ¢ o v & a ¢ o 7 o Y ) o
willoufiugunignnizumedumesiieseutearh deluduwesiflosouwaudaddignsiulata, du
w2159 wagdmnuanunsalunisnszaugiquiuguieiudusesifleseusiing 1(33, 34, 39, 44) lay
duwosissoutaudatulignssulisanaeviiamiu HIV, CMV, HCV, EMCV, VSV, IAV wag HBV Tu
nanee) luwa usnannisAnwilunasanaasInuin dumesiieseutandaiaiuisndugnisiig
TIUIUVDY vaccinia virus (W) way herpes simplex virus (HSV) Tudninaassla lnsaanndasiu
unumlun1sanulisa duwmesiieseunandaraiunsatninld OASL way MxA In15uanioani
a X &4 & a g o Ao W Y Y] ~ Ly Y Y a ¢ o
WnYY Fena 2 ButiludnvasidAguenisaiuliiads) uenanaziigndsulisauds dumesie

7 v L o d, a ¢ & e £ o 2 ¢ a &
sounaudandafignslunisduuzss Inesinsfnwiunilandnwgnslunisduuzssweslalalatyiail
Tnguansliiiuinvuavesiounssdunyiigninihlifauzisailasunsdanatadanddumesiile

5 ~ v s & A o Y] A M Yo a & 5 ~
soukanUanasiivunneunzisadnaslovieuiunyililasudumesileseutandan lngvuafiana
Y <z & I a a a A a X ¢ & a
NouNzSaanvaztdunan1annsiuse@nsnineed NK cells MANLINTU LaslwaduztsLannIsane
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Weswnnswmisrvedumesifiesounaudan Belunintuuimdngrusansliiiuindumesiile

'
a

soukandAIEIUITRNNTHAANIDNUDY MHC class | 19 Tlmiiuindumasitesautaudaiveliin
NIRNDUALDIMNNNANAUWUUTUNIZ(35, 37)

q

a ¢ = L o o
dumasiesaunandauazlrSanudniau

fvanemsfinufiuandiifiuiinisivinuredhiadusnavigndudsiedunesifeseu
wautan Tnefiansanainnisanasas HCV RNA wienisuanseeniianaswedisiuvedhiasusniay
(40, 45-47) mslvmsinwuiuszrindumesieseutaundan 1 warduwesilosoulsan wie
senidumesilsousandan 1 wazduwmesifleseunnuiudwadladsuiflasusnaud uandlv
Wiuinnsuandeandianatuas HOV RNA ndsannldfunissnudenissnuwuunalinainiinig
Snwuuuifen Tnenslinissnwsindusenindumesiluseusean/umediflosounanden 1 uay
dumesiflsusounnui/Aunesiloseulandni 1 azann1siansoonvas HCV RNA 1A 92% way
98% mugddu(45) iolduruanil nsfnen genome-wide association studies (GWAS) Tlifiudn
é’m’lmiLﬁmmmauauawwh%’aiwmﬁqqsﬁummi%’ﬂmﬁw peg IFN-QL 321V ribravirin (RBV)
waznsmdadel fadusniavdlaieslunuldfinnd ol Sadusniaudinauduiussu SNP
(rs12979860) %aﬁ]u&?%mmﬁagmﬁa%mm IFN-A3 FlU 3 Alawwa vdannlésunsdnundne peg
IFN-QL waw RBV fAnidelafarusniavdiiddiulnt cC asddnsnmaifnnisneuausansliiaineldi
gendfUaedfidiulndidu CT wie TT(8-50) pg1dlsfintu SNP dliduiusfunisiidn HBsAg,
HBeAg Way HBV DNA(43, 51, 52) wiiin SNP Tu 81 1L28B agluduiusivennisnieradavedhsadu
Sniaud widumedileasuuantanffignslunisdulfavdatidutu Tl a.a 2005 Augdideu
Tne Robek lddnwignslunisiuliyavesdumefiflosenuandnn 2 donsifinsuinveshisasy
sniaud Imeld murine liver cell line harboring HBV (HBV-Met) Wulumalunisinen wanisnaaes
wanslifdiugn murine IFN-A2 Fimnudady 10 ne/ml ansadudsmsiiiusiuiuveslaaldunnnia
90% a7 24 Faluandsldsunisnszdu waskanisnaaesidanuly HBV-Met cells finsedude
FN-B 200 U/ml iszezianieaiu(@r) Snnisdnvinilsiiaonndostunisineilduanslidiugi
sumediloseunandn 1 Sudinsifinsuuveshiasusnaudly human hepatocyte containing
HBV cell line 1nan 48 Falusndsldsunisnsedu(s3) anfildnanuniionun wiiigndlunisdiy
h¥aveduwmeiifleseuriind 3 avdeunigdlunisiulsaveBunesifiousounear usoeislsh
aunIswandoanvedsuiis fnluueleizyhliinadrafesdulifisusyasdannisldenantesas
LaznsnovaLeodwneiiloseutanlnitlinasiuu Suihlilelnladadniuiesdusdlmii
sl¥snwihdasusniauiuuuisess Tutlaqiu peglFN-A1 laigninaun@nenlu clinical trials study
svoedl 3 dmduinwigtashfadusnautitess nannnsdnuilussesd 2 uansliifiuiinis
novaussmtlidaingrvesdtasldafusniauiiiesafilasunisinuidie pegN-A1 $auy
ribravirin Luszezinan 24 &Uai wdleutufiheRldsunisinuwifeifuinsgiu winsanadedis
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snFesseiu HOV RNA aznuliluguaedilisunisinuse pegFN-A1 agndlsfinny guaedlésy
M3snwIAaY peglFN-AlagiionnislidfisUsyashannisldentesnin uagiisyauteuled ALT ﬁqqﬁu
foonigieiildumstnuidieiBunsgusa) dmsunsinuiluduashfasusnauduuuiess
peg IFN-A 1 aglluszag phase 2b lagTeuiisuiu peg IFN-OL NAN1SNIAABIUNEIUIINNTANY
Tuszeriuanddiifiuinnisanaswes HBY DNA, HBsAg way HBeAe dailunaniain peclFN-AL 9
wileuinazganinluauldilisunssnume peg IFN-0L o1mslifisuszasandsarnnsldenaansa
wuldidntionlufiaelésu pegFN-A1 Foyaimaniildfuananaulssan 23 Conference of the
Asian Pacific Association for the Study of the Liver (APASL) Favatulusudt 679" June 2013 @
Uszmnadenlus

a4 A = @
wiasdlanldlunisAnwnalnszauluiana

Fuiinsuiuiindunesileseududimsifiusuuresh3asusnautlnedesiunssiui
4849 viral RNA U immature nucleocapsids dadatululslananadu(ss) winasiinarensinui
aueluianaiiiisadostugrslunisdul¥avesdumosiilosou 1y MxA, APOBEC3G wag MyDSS
LANMNTINTBINITRBVAUBIsE B UM saus Tl Buiidnlan(56-58) nmsAnwlagld microarray
Lﬂumiﬁﬂmﬁiﬁsﬂ'a%duﬁzﬁu MRNA AMgHII8U09 XIONG Wei Ildmedailunmsinvinmsiues
HATDIULADIINETOULEaN LazdulnasiiusouluATsolsas HepG2 hag HepG2.2.15 (HBV-
transfected cells) nan1sAnwkanslifiuinduiinevauesredumediflesounaanvzientosiu
cell cycle, apoptosis, extracellular matrix, signal transduction, interferon inducible and
proteasome components A1ANTSANYTE Anzidglaaulaluana MyD8s %m“JuIMLaqawﬁﬂuﬂﬁ
dednyaaiineuaussionsnszusedunefiilesouusarh wazAnzEId lavinsEuduunuImues
fuildummieadestugrslunsiulianieln lnediteldiinislaauuiidrgnaraiauwasy
suaAng HBV replicative cell line(59) wu3n MyD88 gnunsadudinisiiusiuiuredhdasiu
dniaulilazann1sad1s HBeAg uag HBsAg 1A uenan microarray NMSANMILUUBIATINBNNISANE
wilafe WWsAlefind (proteomics) Fadunsfinwinisuantesnvedlusiu osnanuaseiiinTusiu
JuesAuszneuiidfyrecdadifindasimifiieadestunssuiunmsaneg veddsdldin Snienns
LAnIBeaNv8 MRNA warlusiulidesdinnuduiuslusedu Jadunaunain altemative splicing,
proteolysis Wag post-translational modification (PTM) é’qﬁ?umsﬁﬂwﬂuizﬁumiﬁum%ﬂﬁ%’aa&a
Lﬁ:uLamLLazﬁﬂﬁL%’ﬂﬂﬂalﬂiuszﬁuiuLaqaié’ﬁﬁ‘iq%u(éo, 61) 8nA188194U Jianhua Wang laAnw1
TUsAulusindues HBV-transfected cell finauauasreduwmesiflosounaar de3snlusaledind
Bsloun nnsuenlusiudenszualndinlu 2 53 (2-DF) uas wwaaalnsfines (MS) Auzgidenuin
TUsRufinevauesdedunesiflvsauneaniaziisadoadu ATP binding, cell cycle, apoptosis,
ATPase activity uaz electron transport 91nnn3An Y wanaulalusiiu prohibitin dwtifives
Wsiuiiieatesiu cell cycle, apoptosis wag proliferation TaalusAu prohibitin @1u15a9ULazl
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Ufduitusiulusiu ps3 FaagiliAnauansalunsiulhiawesaivanunsalunsiuuesise
0¢13lsfinu p53 way caspase? FadulsAuiiAsavdsiu apoptosis wazifuluana downstream
w0 p53 Tinuly 2-DF SfunarnanUsinanisuanseendisvedusiui 2 failuay sensitivity 7
Tdurnwevesdiilddouaa agelsfiniy n1suansoonlusedu mRNA 489 prohibitin, p53 wax
caspase? anunsanuldiiieldinaiia RT-PCR tieifunistudunanisnaassil annexin V-FITC/P)
assay wandliiuindumesiflesouneanidninliinn1snevesaduuy apoptosis IngAnzyIde
lpaguinduwesieseuneandnuili prohibitin Jufiulusiu p53 wazionilfwadfinnidela3a
AANITAELUY apoptosis(62)

nsuenlusAuale (2-Dimensional gel electrophoresis, 2-DE)

waila 2-OF (Wumadaidenldlumsuenlustuneudiaziinisszylendnuwallusiuge Ms
nénnsvounadaienisusniusiilu 2 fmuauaniinduad Tnelusfuasgnuonludfusnai
isoelectric points (pl) Tagla isoelectric focusing (IEF) wazazwenlusivluiffiaesingld sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) Fadunsuenlusiumuvuin
wialuiana(60, 63) pgslsAnulusauAtUsInuTesUosadafiagliarunsansianule 2-DE ite
Wil wedeflasdiofinUsinalusiuiidnisuanteontios uaz sensitivity vesadeuiaduas
d1Agy finaned3flaziiin protein coverage(64, 65) luszdu subcellular compartment 1y 1159
subcellular fractionation lyuie susiazifinuSuas low-abundant proteins LLﬁLMﬂﬁﬂﬁﬁﬂﬁ%iﬂa

(%

Nerfueasuniuanednisluwad FoesuniuadiazgnuenmuanaudininignIntazdinm
(Anunwkdunazivinlaiana)(66) nisdeudandudntunsunilsiddyvennailn 2-DE uiian
zfiddemaanaiuviin ui sensitivity wag compatibility fu MS Afsiiaauunnansiudsuansly

M99 6(67, 68)

A1319% 6 Wlsuisudnwauzvesadonlusiuluaa (AaLUasan Francois Chevalier)

CCB SN SR DP
Type of dye staining Visible Visible Fluorescent Fluorescent
Sensitivity + ++ ++ ++
Compatibility with MS +++ + +++ ++
Reproducibility ++ + ++ ++
Cost Cheap Cheap Expensive expensive

*CCB = Colloidal coomassie blue, SN = Silver nitrate, SR = Sypro ruby and DP = Deep purple
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A15An®1 Non-gel based Quantitative Proteomics

uiiiunade 2-DF andumeiefifonvhnounsinseidie MS udmadaifddesitaey
waneUszn1sy TUsiuifinnsuanseentoswazlusiudinan hydrophobic axldanunsansianuls
semaded snvalusauiilaainnsnisldmaiiai Siaualsiudiiian pH 3-10 Wiy luvaed
Tusfufiiien pH gendwiesndrdaglianunsanuld nidludunounisinsgramaaudinagld
Tusunsulunsiesiest wifsuduiideddeiunsudlofadarh iAansfionaiald uenainiyn
Tsiufivluaaonaarlillémurlusiudlaies, 70) snfunsanuilusalonwuuldldieasadudnuis
ymadeniia uazniesnilusiuiinududeudeuinigs Jsnduiivsdosanaududoutiandoly
TusAuiifinisuandensin asnsagnszyendnuaild 9357duuAenisvi fractionation 1Wu SCX wag
HPLC uonatnimsAnwnsdsunlasUsinalusiuseninededidldndony fu ieanniny
Avanafiduifenluiagiu Svaremadaildlolelnivesaslunisinaaniienyimnalusiuneu
#1n1536AT189A8LAT09 MS TéwA metabolic labeling 191 stable isotope labeling by amino
acids in culture (SILAC) kag chemical labeling 1% dimethyl labeling wag isobaric tag labeling
(e.g. TMT and ITRAQ) Useleminazdasiinvesunavwadaliuandunisnad 7 Inawmeda dimethyl
labeling LHumaafifioaldfunnisnis iesniitunaunisviiiie 31PN WATEINITAANRAN
Tudsegndldunds 3 anme Tnsudnnisveunaiindfoufizenmsiiadvyioiu Inewesinilaad
uazlelululslelainagyiujiserfumlnuusieduiivats Bumeiiuusauazyiofiuveansneydl
TuladuAnduedantoduniolawia msldlelelnuiidsturesiedinilaaduasloslululsle

lpsauwihufisen ashlnlsaaniiiuasisiuduanduguin 1(71)

(0]
)k Formaldehyde
CH

H H /
R—NH, ——— > R—N
NaBH,CN “CH,

Cyanoborohydride

3

j)L Deuterated formaldehyde
CHD,

R—NH, ————> R—N

AN
NaBH,CN CHD,
Cyanoborohydride 750.36 75;1 36 758.40
750.86 754.96 750.91
ﬁ Deuterated and '2C labeled formaldehyde >
130 2 4Da— 4Da— | — — Laht
D/ \D 13CD :Z Heavy
7 3
R—NH, —— R—N
2 \ | | |
NaBD,CN 13¢cD 748 750 752 754 756 758 760 762
Cyanoborodeuteride 3 g d

mz

3Ufl 1 Uji3en Dimethyl labeling
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A15199 7 naasnsiUseuifisudefuazdenasnisunazinaiia labeling

Y o
U

v v
UVNdY

SILAC

aunsafinaainlelalnulaveluwad wazly
Fadidin

lidinuSunumeg1anazldinaain

lalwangivdsnegnaanddldin

“ . X . -
wne Lileeandesdsawasauninlalelnasin
aa1Neg AUyl

nsnexdily arginine fignfinaain e1vawiudeuiy
nsmazdlu proline

Dimethyl labeling

< IS
LUUﬁWiLﬂMiWﬂWgﬂ

U3 AnTwiso
mnzdmsunniiege (FIeg19guileanau/
dod)

au1saRnRaInfeg1emanasEaulilasnSUaNia

19

dadnsu

nmsfnaanaunsarilidediedagneeslmdu
wWulneue

lelalnuiinasie LC separation 1éniios

iTRAQ

ausaRneaInfagaleuna 10 daeee
liuanududoulusedu Ms

Wangdmsunndiege (Freg1eduiiieainaw/
dn)

nsfeaanaunsarilddedsiegagneeslmiy
WU lnaudn

heuduansiaidsldresasanin
Y1815

o A a a o A vy
F1599089LAT09 MS arusainnaiiails
Aaut193a Wasandesanusainusuin m/z

gine 1

%Y

n15¥nuTunadUlnddueyiu single tandem

mass spectrum
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A5N15ANUUNISIVY

NavasdumasilesauLandan 3 fa HBV-transfected HepG2.2.15 cells
AS1A89a8, trypsinization wasn1suulgas

HepG2.2.15 cells \Ju HBV-transfected hepatoblastoma cell line wadmaniasiialuuves
delhfasusniauivatluuuarazunsndeglulaslulesmaslear osmniwaduladdellatady
Snaudinsifiuduaiuuaznds HBsAg, HBeAg waz HBV DNA sanuiluemsidsaaadly deiy
HepG2.2.15 ﬁagﬂﬁmﬂ%lﬂﬂmL@aluﬂwsﬁﬂwwla%’aﬁué’ﬂl,auﬁLLUUL%@%’&@ 1n8 HepG2.2.15 cell line
‘f‘IVL ASUAINND YLAINE #1310 Professor Antonio Bertoletti (Singapore Institute for Clinical
Sciences (A*Star) L%ﬁmé’]‘fjﬁlzgmgaﬂu Dulbecco’s Modified Eagle’s Medium (DMEM,; Gibco)
715 10% Fetal Bovine Serum (FBS; Gibco), 1% MEM Non-Essential Amino Acid (MEM-NEAA;
Gibco), 1% Penicillin/Streptomycin (Gibco) e Geneticin (G418; Gibco) ﬁmmlfi’fusﬁuq@ﬁwlﬂu
150 pg/ml mﬂﬁ?umaéﬁwgﬂL?:&Jﬂﬁl,ﬁzytﬁuimiu humidified incubator (Thermo SCIENTIFIC) 7
37°C waedl CO, 5% lutuneunifivigad wadwaniazshlivanaininmelaeld 0.25% trypsin-
EDTA (Gibco) Fumaulunisinie themnsiasuradesnainnvusiasseas uazdnesae Phosphate
Buffered Saline (PBS; pH 7.4, SIGMA) Wiodne1vsiaadinndiseandeufiaziinas
trypsinization wdaanldieulwsinasafigaungi 37°C Wua 3 wifiuds ovnsAseadiia FBS
Hudrdsznevasgrlddiluogemndufievinnimgauiise wagmudenisluafiu-amaneq
ﬂ%gﬂLﬁaammié’umjmLﬁuﬁawaqmaé 2101 cell suspension U31as 10 pl wQNUNULTDINAY
90 pl ves 0.4% trypan blue solution (SIGMA) waznaulidafuiung daeldidnd a1nduiin
solution dunlaly hemocytometer (BOECO) wagvinn1stiussaalagldnaeeqanssey microscope
(OLYMPUS CH20)

nsnsERuaaflsaUdudusinevadunasitesaukaudaneany

Recombinant IFN-A3 (25 pig) Founa1n R&D Systems Iugﬂufuu lyophilized form 1ng
Wsiuilazazanely sterile PBS il 0.19% BSA WussAusznou elildnudududu 100 pe/mt
wanfufigamal -80°C aznsginitoonuild HepG2.2.15 cells $1uau 1 ruwadargnidedlungy
199 6-well plate wagtdssfisemsidsnsad 3 ml luudasnay warvslugidsusadifung 24
las Mndusmnsidsseadazgninosnuasnuiiasomaisagadlva fiferundudusiie ves
Sumesiluseunandni 3 daud 0, 1, 10, 100 uax 1,000 ng/ml uazshnsiasesiolldn 24 §2lus
Tnefiidenszazinan 24 Falusmdsnisnszduinnmiinggdnnnnsdnvmisaaeanifieds

microarray WUIIIUIULALTEAUNTUARIBONTIGIgAvRBuTInoUaLadadumesiiesouaudan 1
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Jenufl 24 Falue uenanil Man 24 Mluwdinsnszguiatuszesnailiifiegravesdumesile
souspnsiiudwIurethsanaies slndnaiey

nsanaLazInUsu1as RNA

TRIzol Reagent (Invitrogen) uthendlldaia RNA Ima%’umauiummﬁ’ﬂlﬁv‘f’]mu@jﬁaﬁiﬁm
futhen ﬂa'nﬁam‘miLgmLszjaéasgﬂﬁwaaﬂmﬂmsuuzt,gmwaét,l,az TRIzol Reagent U395 1 ml
wldiiluluusesvauidsnead mndunadlidrfufiovnisdensaduasdenlifgumnires
a1 5 mﬁLﬁ@lﬁmaa‘gﬂéadmaamyifﬂ antfudsld Bromochloropropane (BCP, MRC) Usu1ms
100 pl wazive ieviliAn phase separation Ing BCP %mmuﬂsﬁlmu chloroform antutaiia
Wigamaiivieadunan 3 uifl amsensthurissi 12,000 x g iunan 15 uiiigumgll 4°C Hu
vaunarfilufidosidudruail RNA azgnéoudevasnnaasadulus uazannznou RNA fae
absolute isopropanol s'mﬁumsﬁmﬁqmmﬁﬁaa Junan 10 unfiwasduwesdi 12,000 x ¢ 1y
nan 10 uiinlgaumadl 4°C wdnuAznoU RNA 92QNE9iIBT75% ethanol SISt
7,500 x g \utaan 5 fifigunail 4°C Lilordaindoenn nxnau RNA iuraudiazgnazaiodie
RNase-free water wagisislifigunai 60°C funan 10 il Aududures RNA axgniauiua
feieded spectrophotometer (Nanodrop, Thermo SCIENTIFIC) LLazmmu'%fcjmésuaﬂ RNA #215041
f\]’]ﬂ5(51i’]ﬂl’JWUENﬂ'Wﬂﬂi@ﬂﬂauuﬁ\iﬁﬂ’ﬂuﬂﬂ’mgu 260 nm #ia 280 nm a1ATL RNA %gmﬁuﬁ

gaunil -80°C Aunseviatieenunly

N15%11 Reverse transcription

NM58ULATIEREY complementary DNA (cDNA) a@snsavinlalagld Reverse transcription
reagents kit (Applied Biosystem) US119uu89 RNA %Qﬂﬂ%‘uvﬂu 200 pg #1178 RNase-free water
uay RNA Hagvinntinfifuuinuuluuisen reverse transcription n13L3ea master mix wia3ey
pugiefliintugmiied ddddoueiuisliluduresamanuin anneiflilunaudeu RNA Hu
cDNA fi 25°C tfuiaan 10 wil mudae 48°C WWuiaan 30 wiilway 95°C 1uan 5 wndt 91nty
cDNA awifiufigamgil -20°C aunsvinheenuly

A1 Relative gPCR

N3N1SHANID8NYBIBY (relative gene expression) au1savinlarieds real-time PCR lng
T%Lﬂéaq ABI Prism 7500 sequence detection system (Applied Biosystem) lUsunsy primer
express 3 (Applied Biosystern) {ulusunsuiildlun1seanwuu primers uaz probe fauanslumisns
i 8 druUsEneuves master mix 1uﬂ§ﬁ%awﬁasﬂ3mau1ﬂﬁw RNase-free water, 20 uM ¥4
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forward primers, 20 uM ¥84 reverse primers Wag Power SYBR Green PCR Master Mix (ABI) @13y
housekeeping gene 18s rRNA ﬁ?u d1uUTENBUVDY master mix ALAABAU master mix Vo4 target
genes wii1awld probe ioRnnunsifins uauvesduunuine SYBR green dye Tnsan1iziild
Wis§1uauTeaTa target uaz housekeeping genes Ao 1 cycle ¥83 95°C 1uraan 5 Wil audae
40 cycles w84 95°C Wuian 15 3wl wag 60°C 1uian 1 Wil A59i Melting curve analysis g
ﬁﬂumﬁﬁﬂﬁﬁ%mﬁ?m T4en SYBR green iWushiamusiteliunladn primer AldTanus et
target gene ‘Sm%m ANNULYBILASYIRBLT AU 7An91n SYBR green %39 probe ﬁquﬁuﬂ’j’wﬁ
threshold 9zgninu3unanduen C value mﬂﬁdngmmmmﬂwﬁ relative gene expression 1ag

ZfddCt

AUIUIINGAT ada student t-test Uag One-way ANOWA azgnldiiveiUseuliieuan relative

expression U84 target genes VawadNgNNIEAUMEBUNaTHEToURANTA1 3 NAUTNTU1e9

o w

InaA1 p-values NdounI1 0.05 azdioindtsd1Agy

o

A15199 8 Sequence ¥a4 primers and probe

Primer Sequence

PreS1 F: 5’-CCTGAGCCTGAGGGCTCCAC-3’

R: 5’-CCTGAGCCTGAGGGCTCCAC-3

pSRNA F: 5’-CTCAATCTCGGGAACCTCAATGT-3’

R: 5-TGGATAAAACCTAGCAGGCATAAT-3’

OAS1 F: 5’-CCTCGCTCCCAAGCATAGAC-3’

R: 5’-CCTCGCTCCCAAGCATAGAC-3’

Mx1 F: 5’-CCTTGCATGAGAGCAGTGATG-3’

R: 5’-AGCCTCATCCGCCTAGTCAA-3’

ISG15 F: 5’-CCGCTCACTTGCTGCTTCA-3’

R: 5’-TGGTGTCGACATACCGGAAGA-3’

18s rRNA F: 5’-GCCCGAAGCGTTTACTTTGA-3’

R: 5’-TCCATTATTCCTAGCTGCGGTATC-3’

Probe: 5’"FAM-AAAGCAGGCCCGAGCCGCC-TAMRA3’
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n15ana DNA

n&99107%1 trypsinization W& Wwadargndne 2 afedae PBS waziwadazgniuiviesdi
Aa§a 1,500 x ¢ lukaan 10 wifl a1ntiu cellular DNA azgnaralagld QlAamp DNA Blood Mini
Kit (Qiagen) ua3snsafnagvinugilofinuum fuynadni nanfe nzneuwadazgnaraiendy
%18 PBS uazLiin QIAGEN proteinase uaz AL buffer n§9a1nit vortex-mixing a9z Uuiialii
gamall 56°C Juian 10 Wil 2144 absolute ethanol %QﬂLamLiﬁiﬂiuﬁaumauﬁdauﬁ&humam’f
gnéelulalu QiAamp Spin columns wazdusiesd 8,000 x rpm Wuran 1 undl aanduidiu Buffer
AW1 il Tumeduinasduwiosd 8,000 x rom Uuan 1 undl Aoufiayyhn5va1s DNA 989037
aodand Thu Buffer AW2 %Qfﬂ,a'Lsﬁﬂﬂiuﬂaﬁuﬁuasﬂumﬁmﬁ 14,000 x rpm Julaan 3 wiineu way
nuclease-free water 9814 dufurdnaiiietor DNA senainaedund aantdu DNA wgnLivTigumgl

-20°C 9uUNS¥NILNDaNU LY

A13%11 Absolute gPCR

n3IaUSHIa HBV viral load a@nunsaiinlalaedd absolute quantitative real-time PCR lng
4A304 ABI Prism 7500 sequence detection system (Applied Biosystem) uauLIn wanaiadi
guvealiFadudniaud (preS1) avgnannesnain £ coli transformants lagld GeneET Plasmid
Miniprep Kit (Fermentas) U%mwuaa‘wmaﬁwﬁaﬁmiﬁwgﬂ%ﬂ%mmﬁ’aEJLﬂ%'EN spectrophotometer
(Nanodrop, Thermo SCIENTIFIC) kazA1uidutuvo391nniag ng/ul %Qmmaamﬂu copies/pl
Tnefuauangnsdnsensil

Copies/pl = 6.02 x 1023 (copy/mol) x DNA amount (g/ul)

DNA length (Plasmid size + inserted gene)(bp) x 660 (¢/mol/bp)

wasnUABUMILE AudutuvInanaiinazgnUukaziieasaslvieglutag 107, 106,
10°, 10%, 10° waz 107 copies/ul Tnsmnuidudumariiazgnldiiioairadunsmannsgiu Tnavion
aafiafinsuUimaimaniuagiegasgnifiuuinalundony fuaeliannudeafunild
osugliudludnedu mnuifuresuamomgeaisawuifiudeseenuiain SYBR Green waaviei
pgauazaadaimsuUSinuazgnasaaduei ¢ value dmsunanafafinsutiinui awthen
C: value wagAmududurematadiafinsvimamaadunsminnsgiu antuazten ¢
value 999108193 uLen USunande i Sasusniaud @i Student t-test uaz One-way
ANOWA azgnihanifiiterUSeuiiisuuaunm viral load Tuiadiignaszdusnenuidudusine ves

o

dumasiNesounandnn 3 A1 p-values NpanI1 0.05 AzdondtvdAgy

o
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A% MTT assay

HepG2.2.15 cells %Qm?:aﬂwqmm 96-well plate finuyuiy 1 x 10° cells ARG
wazdsaduna 24 Halus nntuomsidsasadinaggnivdsuiuomsdeneadlnfifiviaa
anududusiieg vesdumesiflsusousandan 3 (0, 1, 10, 100 uay 1,000 ng/ml) wavyATULLAES
\waasedn 24 2l leAsuiian MTT solution fimnanddiu 5 me/ml Usums 10 pl azgnldidily
Tuudaznquidsagadimfunisegnug esnasidaulsouas futuneuiswiowilud
fin Wevmwadigumndl 37°C feliidunan 4 Halus asdiuhindnddaiotu lnendnmariaggn
aza1ua1y Dimethyl sulfoxide (DMSO, Riedel-deHaén) 521 UNITHANNANE S ademreluiung
Mntuasazaneiazgninluindnisgandunasiieinias ELISA plate reader finueniadu 570
nm AnsgenduuaseaTadnldFunmInsEiumedumesiileseunantdnn 3 luusazanududuay
gnilSeuilsuiuainisganduiassingualua (Wildsunisnszdu) wazAuiuesnundum %

cell viability

v 14 a ¢ = 6 o/ = 1 4 3
msnsz@;umaaumasmaiauttauﬂmamLLazmianﬂLL&JﬂT‘UsmumnLmasaammuaa

HepG2.2.15 cells aggnifiedlunivug T-75 flask $1u7u 5 x 10° cells Ingidssluamsiies
1988 complete DMEM LLazﬂm?:sNViqmmﬁ 37°C e 24 lus néntu ewnsdsagadin
wgnunuiisasemsidseadlnaiiif sumesiflesounaudan 3 Aflnrandudu 100 ng/ml Fady
araduduiivmnzay antueadazgn trypsinization Waidssluiduna 24 Falumdsldsudunes
Feseuwaudan 3 sosuniuadvengadasgnuenuazainilulusiulaeld Subcellular Protein
Fractionation Kit for Cultured Cells (Thermo SCIENTIFIC) 38n15¥ilduftRmugiledlfunfuyn
afia na1afe Lwadazgnansiig ice-cold PBS warilumisennmzneauil 500 x g 1uian 3 undt 7
gl 4°C ntuthduveamariisly uagdslidrungnaueaduiis aandy ice-cold CEB 1
protease inhibitor azgnaauifuRzneuIadLAs uazUnsmAunswEigamall 4°C Wunan
10 w17l dwed supernatants au1udIUVea cytoplasmic extract asgniunldvasavaassdul
wé’qmﬂ{jum%mﬂmﬂauﬁ 500 x ¢ Wuwnan 5 unil mﬂﬁ?u ice-cold MEB fif protease inhibitor
agnifudlulungnoueadandunouiiuds wagaude vortex-mixing ArunantagUnfigungd
a4°C WJunan 10 wfisiufunisiwgung @unes supernatants 808U membrane extract agld
ndnfidumismnagnouficnimda 3,000 x ¢ lunan 5 i 9101y ice-cold NEB 7l protease
inhibitor azgniAsilulungnauwad mméha high-speed vortex-mixing wazuusINAUNITIVY
w1 flgaumgii 4°C Hunan 30 wift daunaudazgniumissmnagnoud 5,000 x ¢ Wuan 5 ur
mﬂuu supernatants Fududiuves soluble nuclear extract ﬂvaﬂmamhmwaammaaqaﬂm
Aeufiazyiinisada chromatin-bound nuclear proteins Fleifarllunisatndiut wisalne
A15LAU 100 MM CaCl, 571U micrococcal nuclease 300 Units wasly NEB ﬁ’qm%gﬁﬁm Jnines
fudoniiilonauiy protease inhibitor azgnisndlulungneuteadaudag vortex-mixing 1Nt
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Unaufuniswgrigampivieaduna 15 uiil Aeuilagduimlsannazneuiinnangs 16,000 x g
Buran 5 undl drunanivardazgnaanlidifudie vortex finnnuiagegaduinan 15 3und
supernatants Fadudruiid chromatin-bound extract %gﬂﬁﬂﬂiwﬁu soluble nuclear extract
wazi3endrunauiilneidn nuclear extract [sfunnessuniuadeine fafalddazgniiuiigumnd -
80°C unszvtairoonunld

° P a v v a o a a
N15ULNAB98N, NSHINANTNTUIUSAU tazn15IaUSuIulUsAY

dosmnidmlesaldlunsadalusfuainessuniuadenge ﬁ#uﬁﬂ%mmﬂﬁaﬁﬁiau%ﬁqqﬂ R
\ndeenvvzinasumusenisinmaasiduy madefiloulifielonndesendonisvinlaeylada
(dialysis) Tngldwdnnnsnsunsnszans FBmsildufoRnugieRuuuansvaud nande gau
LU3U SnakeSkin Dialysis Tubling (3,500 MWCO, Thermo SCIENTIFIC) 3zgnvinlviidunguneu
Mntuaszenandafivarensnunils werldlusfiuiedenswatenadndunis Weldiasaudies
Uongalagldadudnimils quuuusuiiflusiudegnsegnielufiazgninluldlunsusiithingu
U31n3 2 Ansiielfifuansaranslunisiindesen anduassiinisieindeseniigaumai 4°C
fafunismuasesnaaniios deuflngrhnisienndeendwiy thndurrgnilasuedielion 3 ass
n¥sniivindoonuds Vsinnsveslusiusesanafistudosnindnissuiidunluguamiosy
sgriansguiumsi dealiaududuvesiusiuidons duudodumafiunnududuresdusiu
TWsiushegramanidsuhuldly Vivaspin (GE Healthcare) $a.u membrane ultrafiltration tubes
nildlagetimesifieazarsnzneulusiu aniuiumiesd 4,000 x g ﬁqmm:ﬁ 4°C QunTEITe
USnnsvedlusiuiiognatiosnin 100 ul annduiauSuialdsiiugeds Bradford protein assay 1ne
1% Bio-Rad Protein Assay Dye reagent Concentrate (BIO-RAD)

N1371 Western blot analysis

dedumsgilusiufiaaldanoosunuadingg duiiarniavsviold annsevinlddeds
immunoblotting assay 1a8 GAPDH, CEACAM1 Wa¥ histone H1 azgnldiduidulusiund
A unedilalanaiady, wuiusy uaziauadea suddy nevlnsusiuaseduniueuivone
17970 Abcam A15LASELAATA 12.5% separating Way 4% stacking SDS-PAGE vu léin3eunuil
osunglilunmanuan TsfusegieUssanm 50 pg vasusazoosunuadazgnivananaa anduld
arusnsdngasit 120 Taadt iutaan 75 wiiterhmsuenlusiu nduasiedoudhelusiuainiaag
nitrocellulose membranes (BIO-RAD) #3835 wet transfer IﬂiauuumuLUiuﬁleﬂé’Iamﬁ’Jﬂﬁ
Ponceau S dye (AppliChem) tfleginlusfiuaniaaiinsindeudenuusmiusuauysaiviolivay

§1990NAILUINGU LUNLUTUIZYNUNATY 5% skim milk Tu TBST 1luiian 1 4alusiigaumgivies

[

20 UNITET INYUA19978 TBST 91U7U2 AT ATIaY 15 urnasuualelnwuSwaufuann
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Sodrumanzaulu 5% skim milk figunnd 4°C $rufu ndsandne 2 afafas TBST adsay 15
unit wausuazgnualuledun3fiinaainde HRP sednsduiianzan Tu 5% skim milk 7
gumpivienduinan 1 42lus aandudnsdae TBST 15 wift 2 ads dumnsndldiiionlusiudid
anusunglulalanarafunazlumuiusude DAB luvazil ECL aslfiflagnisnisuanseanved
Tusfufidanusungluiueioa udminatadutuneunisds wuiusuiiiade anti-GAPDH way
anti-CEACAM1 93Uu#a8 DAB working solution duun3aulaen1snay DAB substrate U 50X DAB
chromogen (Abcam) 1Hut3a1 3 Uil duSulusiu histone-H1 a¥ld SuperSignal® West Femto
Maximum Sensitivity Substrate (Thermo SCIENTIFIC) lngn@ufivu reagent 1 Lag reagent 2 A1y
§n3ndu 1:1 (volvol) ianusuiiagafy ECL working solution Liutaan 1 w1t 9ndutirlgnns
nanssenvaslusiulngldie3os Gel doc (BIO-RAD) dmsunmsii WB iiledudfunanisdnuiannlusi
Tefndazldueuivennelusiu proteasome activator complex subunit 2 wagsirliiinnwlagld
then ECL

N1371 2-Dimensional gel electrophoresis

drunanu3uins 150 ul Fsusznauludae 200 pe veslusiudieagns, rehydration buffer,
1.5 mg 94 DTT wag IPG pH 4-7 axgniandumisannnzneud 13,000 x g 1Juiian 3 uniif
QUMD Aeuflaziindiu supernatant 11UNAU immobilized pH gradient (IPG) strips (length 7
cm, pH 4-7 linear, Amersham Biosciences, Uppsala, Sweden) ag14tioy 12 Faluaiielmnusiule
ananduidnlulu gel strip Aeutunou focusing mMswenlusaulufifusndsfife isoelectric focusing
(IEF) a¢l4ip309 Ettan IPGphor3 (GE Healthcare) Tneilusunsunsviausall constant current 50
WA per strip at 200C, running program S1; Step 300V 200Vhr, S2; Gradient 1000V 300Vhr, S3
Gradient 5000V 4000Vhr and S4; Step 5000V 2000Vhr niy strips 98N equilibrated A28 SDS-
equilibration buffer il 50 mg ¥09 Dithiothreitol (DTT) tut1a1 15 undl Intuay equilibrated
FetWineFenuiid 125 me lodoacetamide (AA) iuwan 15 unil ndandumeu equilibration
mMsuwenlufind 2 Fadunisuendenszualnil Tnonsii strip Aik1unns equilibrated wémaaUL
12.5% SDS-PAGE uagldnszualasfi 20 mA deiaasunsests bromophenol blue dye front idou
aslUaugnuauLan ntulaaszgnéeudedigoaisamusi (Oriole fluorescent gel stain, BIO-RAD)
waztumfunswgluiifinfionmadteaduna 90 wifl ndmindrafetindu waagnaunudie
A58 Geldoc (BIO-RAD)

A159LA1ZY Image analysis

NA99 N80 NN TAKAEILET AN 2-DE VeIiI08 1IInUAINGUAIUANLAZNENT
lpsuBuwesiflosousaudn 3 aegnins1eisaglusunsy Image Master Version 5 lagqalusiuves
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uiazoasunuaduasia 2 nau awgniuglasdaluifuasinisudluesthafteuslugalsiuiiliidhg
funazgalusiufidugiin Inoeafiazlfiiunadidazidenanaiifiinaugalusiumniian A
\nvesalusfudadusiuansdesziunsuansesnvestsiuazgnvinlmnduinnsguseaiudy
suvesgalUsiuiidngfuimualuaduy lasgalusiuiifininddsunlanisuanseanatig
aoARdBIfiuINNNTY 2 Wiuazilel pvalue tounin 0.05 azgniowindulsiuifanuunnsng

o w a

| Ao a = A o o o w 1
BYNUUYFIAYNINEOR LLagT’USQﬂLa@ﬂNWLW@VI']ﬂ'ﬁ§3QL@ﬂaﬂ'HﬂJKIWEJ MS 1‘1«!@']9]‘U9]@1‘1J

1371 In-gel digestion

'
o =

alUsAundanuuanasegeiidedfgyilulumunaminnmunl ity azgndneenain

o

waneliuasyd Insaafignineanuitiuazgndne 3 afadae 25 mM NHHCO/50% acetonitrile
(ACN) mnﬁ?u%gmmﬁwaaﬂﬁw 100% ACN LLﬁ%ﬁ]%QﬂﬁﬂﬁLLﬁﬂﬁ’JﬁlLﬂ%a\‘i centrifugal evaporator
(Savant) LﬂaﬁLLﬁaLLﬁa%Qﬂ%aaéﬁ %28 10 mM DTT Tu 25 mM NH,HCO; mnugnenisusdt 56°C 1
a1 45 Wil Wwafign3Aadudiazgnueadianiduinan 30 wriidie 55 mM iodoacetamide lu 25
M NHGHCO, figaumgiiviadludiiia ndsaniadadudunoutl taaazgnienthesndnadsde 100%
ACN wagsilfiAnn susagsauysaifeindos centrifugal evaporator Laaflusdazgnifudas
wulasiv3uTufinnnududy 12.5 pe/ml (Promega, Madison, Wi, United States) flazanelu 25 mM
NHgHCO5 wagtufidlilufifuduna 60 unlielioulusigngadudlulues anduouledvs
Uguitligngaduiingiaaszgnieenuazunuiifng 25 mM NHHCO, neuflavuuiigaumgil 37°C
Uszanas 14 $alas ndaainnisasunan dauwes supematant azgnéneluldnasannassdulyidiu
Wulndfissasegluaaazgnaiadn 2 asadae 50% ACN/0.1% formic acid (FA) thassviaddiadald
Hemundadu tryptic peptides 1nauiuneuiiasyiliuieaeinios centrifugal evaporator wasifi

figaumndl -20°C aunsziiviinsizsinalaeg LC-ESI MS/MS analysis Tuddusiely

A1371 In-solution digestion

nEanifiuigad HepG2.2.15 angudietauaznauiilafuduimesifloseunanden 3 ud
L%aéméﬂﬁ/%gﬂé’w 2 afsdne PBS warduwmdsannazneud 1,500 x rom tUuLaan 5 undl Nt
L%é%gﬂ&i%éﬁﬂ 5% sodium deoxycholate (SDC) it proteinase inhibitor Nauagj LLazL%ﬁﬁQﬂ
doviiaggniliunnoganysallaglindudsiniuigs WiRuildazgninusinalagld BCA assay
kit WUsAuUszUId 200 pig %Qﬂﬁﬂﬁlﬁaﬁl’méj’m 25 mM triethylammonium bicarbonate (TEAB)
delviUsinmsaavinedu 100 pl ndulstumeaiaggninnsiiaduasueafiandas DTT uag IA
puddy Mntulusiuazgndesdeioulesiviuduiigumnd 37°C ey 16 dalus iflasnin sDC
AnInsUNIUMIOIUTeNAdos MS driudafesdinemnagneu SDC sonanlusiumegiendsan
doslusiuada sevildlasnsidu TFA i ludunanveslusiusetnafigndessetoulusiviuiu
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<

wan wazvniebingamglivieadunal 30 wid neunvszlumissmnazneud 15,000 x ¢ Wuwan 15

[
) [

= A A & v I ! Y] | cal v
U INUUEAIUNUU supernatant ﬂggﬂfﬂEJN']LﬂUIaﬁa@@Vl@a@ﬂ@iﬂ:W@J L‘Uﬂl%ﬂﬂl@u"ﬂgﬂﬂuqmqﬁﬂ

Y

Usuadlaeleis fluorometric assay

1371 In-solution dimethyl labeling

wWulnadseanas 100 pg GUENLm'azﬁuasmazgﬂv‘iﬂﬁl,l,ﬁﬂ@sf[,%’m?aq centrifugal evaporator
mnduuUindmaniaggnaganedae 100 pl 983 100 mM TEAB wWillnsdegnsanguauauazgn
fnaainmay light labeling laun1stAn 4% CH,O wag 0.6 M NaCNBH; 1ummzﬁ§1’aaéwamaqmduﬁ
lpsuBumasiiasounandni 3 azgninaainsie heavy labeling laen1sifia 4% CD,0 uag 0.6 M
NaCHBD; 9 ntiwhnsumduinan 1 Falusfigungiivies Uﬁﬁ‘%m%?;uqmuﬁa@m 100% FA uag
1% Ammonia solution Uut i LLazdauﬁ'%ﬁﬂé}’aaﬂwﬁgﬂammmﬁw light waz heavy labeling
115U ‘171’;& 2 labeling aggnynday efficiency Tun1s@naainneu mﬂﬁ?u labeling ‘1?13& 2 %Qﬂﬁwm

NALTINAULAZ VI IALITIAIELATEY centrifugal evaporator

N15911 fractionation

Wulndiifnaannuazgneiliuauds azgnazatslu 0.1% TFA mﬂﬁ?uuhﬂmﬁﬁazgmmaﬂ
Fuiutu Laely Pierce High pH Reversed-Phase Peptide Fractionation Kit %ﬁﬁmiﬁﬂﬁﬂﬁﬁamu
afledlsiunfugn kit usifin13Ufu gradient ¥89 Acetonitile wazLfissrwInuanduain 8 1u 10
wiandu

nsszylenanuallusiudaeiaias LC-ESHMS/MS dmiulusiuain 2-DE

Wilwaniignadauagyiliuiaazgnazaiese 0.1% FA wielidusuinsaavinelu 15 ul

[
a ¥

wagasazatetiazgnaadnluluaeduil ultra-performance liquid chromatography (UPLC) wagay
QNYLAIRBNUIIBINTHAEUN 10-55% VB3 80% acentonitrile Tu HPLC water tuvian 30 w1
wdntumuseduneulsanail 90% wos 80% acetonitrile Tu HPLC water Wwaan 15 wiit anu
#28 10% @1 organic solution Wuwaan 20 Wit a1ni Lﬂﬂlw@‘%gﬂ?meﬁﬁ’mtﬂ%q MicrOTOF-
Q IITM ESI-Qg-TOF mass spectrometer (Bruker; Berman, Germany) Fasoidrfuiaies online
nanoES! source Tng Bruker software axgnlfiite3iAs1g9 MS/MS spectra wazvinnnsdudulagld
gufayavasswissProt daulusunsu MASCOT search engine lutunaunisdudulsuiagld
Wﬁ?ﬁl,ma%m'%‘i“] é’fﬂ‘ﬁj database, SwissProt; taxonomy, Homo sapiens; enzyme, trypsin; allowance

of one missed cleavage; fixed modification, carbamidomethyl at cysteine residues; variable
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modification, oxidation at methionine residues; peptide charges, 1+, 2+ and 3+ YanaNULUU
Induag MS/MS tolerance 9egnasAnliN 1.0 Da wag 0.6 Da nua1dU AAzwuulUsAUNINNT 32
wQniinsainditdedAty (o < 0.05)

nssEyenanuallusAunqein3as Orbitrap LC-MS/MS dmsulusAudivin In-solution
digestion WazN159LAIZY quantitative data

ﬁ’sasiﬂﬂﬂiau%g]ﬂ%Lﬂi’lxﬁﬁ’;&ltﬁ%"aﬂ EASY-nLC1000 1100 system coupled to Q Exactive
Orbitrap Plus mass spectrometer (Thermo Scientific, San Jose, CA) Fadeid1fuiade nano-
electrospray ion source ﬁﬂ‘U@QLUUIWﬁﬁQQL‘TJu 10 5‘14(%&%%@13’1%1/‘1’7 MS2 T higher energy
collision-induced dissociation cell Tnguaann MS My spectra azgnudaadudiuveauding
Tagnsld 2 algorithms fumnsinsfude X! Tandem way SEQUEST dwfudieyanin MS2 msfimes
ﬁlﬂuﬂﬁiﬁuﬁuwgﬂﬁgﬂmﬁﬂﬁ fixed modifications: carbamidomethylation of cysteine (+57.02146
Da) v uLA B2 U lisht waz heavy dimethylation 7 N-terminus wa e lysine (+28.031300 wa ¥
+36.075670 Da) #1915y variable modifications n1518wmesfildlunisdudufe oxidation of
methionine (+15.99491 Da) uananiigakaaiidn 1 1ulndaunsadl modification 1¥geqn 4
modifications uagil missed cleavages iU 2 1ag MS raw data files aggnauaulagldgiutoya
7l forward wae reversed peptide sequences U3 Human iugm%ga RefSeq Database lagn1s

duruaniazlaluswnsy Proteome Discoverer

AN LYY FNTAUNA

nsmUsinaulndlagldmuildnsmvedasunlaunsudmsu heavy uas light precursors
a1u15ailélaeld Proteome Discoverer software Tunauzfiganduiseaulall Database for
Annotation, Visualization and Integrated Discovery (DAVID, ver 6.7,
http://david.abce.ncifcrf.gov/) azldiitednngulusiuvensad HepG2.2.15 fineuausssienisnsedu
Fredunedifiaseuuandan 31 0unquniifisneg lnslufidasdanguidu Biological Process
(GOTERM_BP_ALL) dwifumsiinsgiujduiusseninslusiuiinmanevausaileldfudunediile

calad

souauden 3 aunsavinlalagldiaseilessulaiiiiizein STRING 9.0
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NANIINNAaD

Navasdumasiesaunandnn 3 Aowwaa HepG2.2.15

dumasiNesounandan 3 wileahlAnanisuanseanvay ISGs Tulwad HepG2.2.15

'
o [ 1 [y a

win9ginsldaIsudyrunaeiuy dunesiileseunandaiaiusodedyyruniuid

v v a

deyny1ad Jak-STAT pathway batguifsafuduwesiileseuweant wagwilerhliiAnguuuunis

% ;% a

LaAIeBNUDY ISG NadefiuiungnnIzdumedumesiileseutoart ieasaliiunavedunesile
sounandan 3 sionsiuteniliAnn1suaneenvee 1SGs Tulwad HepG2.2.15 B OAST, MxA uag
ISG15 QniaenuLioRNITHANIBaNTEIRINTAWAE HepG2.2.15 lasunisnszhumedunasiiilseu
wandan 3 \elwaa HepG2.2.15 losudumesiflosounandan 3 Nanududunieg 1Wuian 24
19 RNA v839ad HepG2.2.15 vianquatunuaznauilasudumesieseunandan 3 azgnann
90NN KALN1THANIBENVDITUILYNUIEIUMENIYN relative gPCR lnanisuantaanves 1SGs gn
= ° a ¢ = o ’ = T v a s
wilglagdunesilesounandan 3 azuanteglusui 2 Wuiiedtudumesiieseunean 113

3

LAn908NTB9EY OASL, MxA wag 1SG15 finsuantoenuinduluwad HepG2.215 (p < 0.001) iile

v v 6

nsgsumedunasiieseutandal 3 lnen1suanteaniiuinuasduiusiuusunaanududuyes

dumesiiesauwaudn 3 Nigedu

OAS1 MxA I1SG15
e 90 200+ 100+
S 5 5
7 2 k<l
7] 0 i
£ 5 0 8 5 1501 gaao
g9 2o 52 gl
] 85 o5 60
© £ 40 @ £ 1004 25
53 %] S5 404
[<] UIB U‘(_)
£€ 2] 22 g g2
g 3 M
& g g
0 u T T b4 04 x 0
0 1 10 100 1000 0 1 10 100 1000 0 1 10 100 1000
Concentration of IFNA3 (ng/ml) Concentration of IFN3 (ng/ml) Concentration of IFN3 (ng/ml)

UM 2 N15UEA99ANYBN ISGs. N15UARIBBNYBIEU OASL, MxA Uay ISG15 Ty 1wadHepG2.2.15 cells nadlasudumesiflsounand
a3 iennandudusineg lnsuanadu Mean = SEM it 3 Bufinsuanseeniiiintuegnildoddgywdnszduiedunesileseunand

A1 3 (p < 0.001)
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dumasinesautandnan 3 SUgIN1SHEAIDaNYBY HBY RNA was RNA intermediate

diogiBumefiseusauden 3 annsndudinisuansoanues HBV transcript (presl gene)
waz replicative intermediate (peRNA) 13l fedusydunisuanteanveais 2 Suluiwad
HepG2.2.15 Mignsesusnedumefileseunandni 3 finnuidadu 0, 1, 10, 100 wag 1,000 ng/ml
Hunan 24 dalus axgnindieds gPCR fauanslugui 3 Sumesiflesounasdan 3 a1unsaannis
LantoDNUBINa HBY RNA Waw pgRNA ieiieuifisufunguauny Tnsmsanszduvesduita 2 Buil

v v

wiusiuAMITNTULaWUYadumesilosaulanda 3

PreS1 PgRNA
- 1.5+
& 1.5 g
i<} 2
Zi B 10 g g 1.0
3 £ &
2d : 2 & o ek
T o= L

o 8 05 me s 5 & 05 -
$ ;ﬁ %
[
X o ; ! oo T T

] 1 10 100 1000 0 1 10 100 1000

Concentration of IFN A3 (ng/ml) Concentration of IFN 2.3 (ng/ml)

Ui 3 navasBuinadifluseunaudan 3 dannsuandeanyas HBY RNA waz RNA. Load HepG2.2.15 cells gnnsedusedumesiile
souuaxtdan 3 (1, 10, 100 and 1,000 ng/ml) uiaan 24 2Tua f1 relative gene expression vad PreS1 uag pgRNA wandluguves
Mean + SEM

a ¢ Lf a o Y =1
dumasINesauallnn 3 ﬁﬂﬂ'ﬁtWﬁJ%']u'Ju‘UE]ﬂ’Jiﬁﬁ‘U@ﬂLﬁ‘U‘U

dIdglavinmsnaaeugrslumsiulifadudniavdvesdumesiieseunandan 3 laggns

£
[

anasvesUiinufiduouveshfadusniauinegneluwad ieussainguszasdil s1uauhians
USnaiudusuazgnianaadunsminpsigu Tnenswidannsansianulsalafoud 102 - 107
copies/Jl LLazWU’jﬂﬂﬁmwmﬁgmﬁﬁm R? = 0.992237 1ad HepG2.2.15 Lﬁagﬂﬂizﬁuéﬁ’w@uma%
Weseuwaudan 3 ﬁﬂ’smLﬁé’J’m%’usiw] waust 0, 1, 10, 100 wag 1,000 ne/mlsduiaan 24 4alug iile
AsuaadazgniiuLaz cellular DNA %Qﬂaﬁ’mﬁaﬁ’] absolute gPCR ﬁQLLaﬂﬂugﬂﬁ 4 J3unu
vodhanranandonuiduduresdumedifleseusandn 3 Wiulr fudeiFeudisutunduaiua
TneUsinall fafianasedilfdfgyaznulalumadiliiunsnszduiedumesiflosouuandan 3
fiannandudu 100 ng/ml (o = 0.08) wag 1,000 ng/ml (p = 0.0134) AR



35

Intracellular HBV DNA
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Iesudumesiileusounaudan 3 azuantluzuved Mean = SEM lng

anuduiwvesdunasieseunandan 3 dowwasd HepG2.2.15

naUAEYINISANEINISROVAUDBIlUTAUTUYAd HepG2.2.15 siodumasilesoulandan 3
Magatestunsdudinisiiudiuiuveshisadusnaud anuluiiveesersinifealdsunis
ATIRARUNeY MITUNTITINeYUeuwad HepG2.2.15 vasnnlasudumesiilesounandni 3 firy
Ludusing Aggnialagds MTT assay Ingilasiwuiwaanidinlauanslusui 5 annsvluansli
WuhUsnaiigdureBumeiifleseunanda 3 viliAansmeveswadiiuuniu nansvaaedil
v e 1 a ¢ a “ ~ 2 a ¢ A a Y v Ry
Fiundumesiflesounaudan 3 danuluiiviowas WeiasananAnudutuganveeld
Tunsveaeslinud was HepG2.2.15 NilaInazanasann 100% wasiiles 84% TuanisiauLludy
9938191 100 ng/ml 3etasnintavilanuduiviewad e wdnites (Wad7iTin > 94%) faly
Ya o 2 A Y v a ¢ o a Y v A = &
AIdpnfenaududuvesdumesilesounandn 3 1Aududu 100 ng/ml ieAnwinavetendl
Aan1sevauDaLTas Wesanaudnduilanslifiuiniiauanansalunisdudsnisuansesn

a o o = U

w84 HBV RNA waznisiiiuduiuveshsaegrefivedany dnvedslianulufivie wad HepG2.2.15

I~ [ 3
bNENLANUBY



36

1504
ey
= 1004 —
ﬁ Z ——
>
E %
O 54
R

0-

10 100 1000
Concentration of IFNA3 (ng/ml)

U 5 anuluiivdewasvasdumasiflesaunandan 3. nsildinvesead HepG2.2.15 nawnlasudumesifeseunaudan 3 1y
QAVIAFBUMETS MTT assay WeSlwudaaniitinazuandluzuves Mean = SEM

a

wnlglunsanalusiuaineasuniuaannes Tinanusans

9
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I ) & g o A I a = a a
Junan 24 Tl wadwaiaggnadaieuenidulusiuvainlelanatady, wausu waziluasea
Inganuusansvedlusiuluwsareasuniuadazgnasiaaeumeds westermn blotting lngldueusived
polusAuniinnudiniziueasuniuadiug dalaun GAPDH, CEACAMI uag histone H1 &aidu
Tusfundumzlulelnanady, wilusy wardiased MUa1AU KaaInN151n western blotting A
wanslugun 6 Tag GAPDH aunsanulans 3 sasuniuaalaenululsuiunuandeiu laewuly
USuauunn, drunans waztanteslusaswniuadidulelananady, wuwsy wasiasea auaisu
Tuvaue? CEACAM 1 98WULAMILLILUSUNTY kg histone H1 aznululilASoavinty 91nKanIs

& Y & 1 add ) a ¢ ¢ 1 v A Y a £ 1 <
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A3delanudn GAPDH lilalusiundimesielalanaraduiiivsegameuintiuy
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A Anti-GAPDH

Anti-CEACAM 1

Anti-Histone H 1

Nuc Mem Cyt

. 3 g 2 P ey v . .
JUN 6 AaUTgNSvadlusAuaINe 3 dasuniuad. lUsAuINTI 3 sasuniuadlignuumie anti-GAPDH (A), anti-CEACAML(B), way

anti-histone H1 (C). Nuc, Mem wag Cyt @ nuclear, membrane wag cytoplasmic fraction, ANUANU

AsENIEunzaulunisvia 2-DE

WeAnwnsdsuudaswedlusilonluwad HepG2.2.15 finauaussodumesiissounaud
o1 3 Weuluuiazoosunuadisnnnduamuauuasnguildsudumefilosounandan 3 asgniun
wonlushudie3s 2-0F ndudoudedrqesisawuidefiuaullunsasanulsiuiianig
uanseenifos 2ngUTl 7A wudndl horizontal streaks waz alUsAuUUIIaTidnuATliaudn {330
isauufgiuidnvazivardinasdunamanmsvudeuveaniefioglutimesildlunisadn
TsAuanessuniuadine lnaindeainsasuniunisindadslunswenlusiulufifusnls tneayly
dinaufounagnisivieninliilvigedu fedudifeiaoieosuniuadlusiumdriluniu
nsrvrIuNsiundonen nduiilusiumariui 2-DE 3nadsfenandlusud 78 vl
horizontal streaks Tévneluuay 9alushuvuaaiamuaudauindu uenani WewSeudisuiaa 2-
DE vaslusiufldaniueadfulusiuildanoosuniuadineg veasad uiiguuuumsuanieen
voslusfiuaniia 2 ndugwiiouazadetu uidiuwasUTinuvesalusiutuunndsiuegtaiy
169 (3Uf 8 A-D) Tifiuimsinsnalnnisnevaussludveny Tnelilusiuainsesuniuadves
wadeaarlvideyafinnnimsdnwaniusiufiinandasadfduly
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Before dialysis

a a o . w o o { o ' .
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o =~

streaks uazgalysaulidniau (8) dee1alusiuiigniundessn newr1 2-DE wuin horizontal streaks 18l wazgalushureautig
A

UM 8 Wisuiisuguuuunsuanseanvaslusiuseninalusiunseaduaslusivanaasuniuadenge. a1 2-DE voslusAuainiia
wad, Wssiunlelananady, lusiuanususu warlusiunnduaiea lowanseglugy A B, C uaz D auddu 31iulasy3unm
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A15911 2-DE wag N1593tA129 MS vadlushlaunnavduasnadunasilesaunaudan 3
Tuwad HepG2.2.15

n¥sniivinnisatausniusfiuaineesunuadane Tsfuaniis 3 sosunuadinguaiunm
uaznguitldsudumesiflosounandan 3 aggnionndessn ntulusiuazgnuenniudi pl was
thwilnsnalianaveslusiudeds 2-DF uaswaszgndondedigooisawusi uaztenindeuase
msnaassitiunsnaaosiivh 3 suflenisuifisuninudsuutasmesisilosluusiazoosuniuad
Y0LYad HepG2.2.15 ldsuvielillisudumosiflesounandan 3 anifuhmsliasigisunin T

o w 1

uangalusiuidniule waslusiuninnuuandsegaitudAgyseninngualunuLasnguilasy

=

duwasiilesauwandnn 3 TUwAaroaswNUAA LA LAAIL LRSI

M15197 9 FwugalUsauIINNITIATIZENNNengunldsunazlildsudumesiiesounaudan 3

Spot Cytoplasmic protein Membrane protein Nuclear protein
Control Treatment Control Treatment Control Treatment

Total 508 + 56 455 + 33 316 + 16 438 + 23 359 + 11 562 + 58

Differential 24 35 40

asanelUshlanlulslanataduvesigas HepG2.2.15 Aounaznadlasudumasiasaunandan
3

wa 2-DF vedlusfululslanarafuiangumunuuaznguilldsudumesiflosounandan 3
wanslugui 9 ndsanviimsitasigiguioa wuindl 24 gelusAuifinisuanseenuansisegisdl
Sud ey (o-value < 0.05 waz = 2-fold changes) lusuauildl 14 Wsiufifnsuanseeniiuty wax
10 Tusfufinsuanseananas Tusfumaniaggnihungosfoioulesiviudunayssyondnuaidag
MS Tngnuind 14 Tushu (9 Tushudifinisuansooniiudu uas 5 Widuiiinsuanseananas) 7

anansaszyenanuallanauandluzuf 10, mn9199 10 wagas19n 11

nsAnwlushlenlumniusuvaawas HepG2.2.15 naunasnaslasudunasiesounaudan 3

4 2-DE vedlusiulummusuianguaiuauuasnguiildsudunesiflosouaudni 3 uan
Tusud 11 Tnenaan Image Master Program uandlviifiudngl 23 9alusiuuas 12 9elusudiing
LansoenTiiniunaranasegsdituddymnnivisewiiu 2 wmdsldsudunedilesounaudn 3
Tny galusiumdriazgnssyiondnuailas MS wuind 25 gelusfiuain 35 galusiufiannsasey
londnwallsl fauansluguil 12, m31edl 12 uazansnedl 13
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nsenenlusilenlutiasvavaawas HepG2.2.15 naunaznadlasudumasiieseunandan 3

94 2-DE weslusiulufinaieavianguaivauuaznguiildsudumesiflosounaudni 3 uan
lugudl 13 Wewssuidfleufunguenuau wuihil 28 9alusfiuuay 12 lUsiuiifinisuanseanifisdy
wazanasmudiy wandulumunasiicvusluead HepG2.2.15 fildudumesifleseunandnn 3
Tnogalusiumaniaggnasyiandnuallas MS Fana MS wansliifiuindigalusiusianan 29 9ai
anansnsvyondnualld Tagludwauidd 18 Tushuiiinnsuanseoniiiiuiy waz 11 WsRudidnng
uandpeniianas fauandluguil 14, ms1eil 14 uagasieil 15
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A15199 10 TUshuniinnswansasniuanaranululalananady

Relative intensity (Mean + SD)
Spot ID p-value Ratio after treatment
Untreatment Treatment
1 0.099 + 0.007 0.227 + 0.022 0.0010 T 2.29
2 0.064 + 0.005 0.178 + 0.018 0.0101 T 2.80
3 0.143 + 0.030 0.345 + 0.031 0.0187 T 241
a4 0.087 + 0.010 0.181 + 0.042 0.0386 T 2.08
5 0.300 + 0.048 0.648 + 0.055 0.0042 T 2.16
6 N/A 0.267 + 0.165 0.0063 T (Dev/0)
7 N/A 0.189 + 0.048 0.0013 T (Dev/0)
8 N/A 0.146 = 0.070 0.0004 1 (Dev/0)
9 N/A 0.118 + 0.019 0.0016 T (Dev/0)
10 0.199 + 0.051 0.084 + 0.018 0.0351 l, 2.38
11 0.177 + 0.027 0.070 + 0.024 0.0133 l, 2.51
13 0.102 + 0.030 N/A 0.0278 ()
14 0.113 + 0.024 N/A 0.0149 } 9
15 0.250 + 0.026 N/A 0.0035 )

N/A uanstislaifaiieannyalusiulianansonsaanuls Dev/0 vinedia galusiunasianulindmnlasudumesifleseuuaudan 3
wag 0% munefis galdshuinsialinundslasudumesiesounandan 3
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a15199 11 Wshululelanana@unaiunsassyenansalla

Spot Cal.
Protein name
ID Code Score Mw Cal. pl Biological function(s)
Nuclear  autoantigenic  sperm DNA metabolic process, DNA
1 protein P49321 53 85471 4.26 replication
2 Protein NDRG1 Q92597 83 43264 5.49 Leukocyte activation
3 Tubulin beta chain PO7437 227 50095 4.78 Protein polymerization
a4 Tubulin beta chain PO7437 231 50095 4.78 Protein polymerization
Regulation of apoptosis,
5 Lactoylglutathione lyase Q04760 104 20992 5.12 metabolic process
6 Triosephosphate isomerase P60174 a5 31057 5.65 Glucose metabolic process
7 Heat shock cognate 71 kDa protein | P11142 115 71082 5.37 Protein folding
Malate dehydrogenase,
Glucose metabolic process,
8 cytoplasmic P40925 a4 36631 6.91
9 Triosephosphate isomerase P60174 84 31057 5.65 Glucose metabolic process
10 Stress-70 protein, mitochondrial P38646 388 73920 5.87 Protein folding,
11 | Stress-induced-phosphoprotein 1 P31948 178 | 63227 | 6.40 | Heatshock chaperonin-binding
13 Elongation factor 1-delta P29692 90 31217 4.90 Translation
Response to reactive oxygen
14 Peroxiredoxin-2 P32119 113 22049 5.66 species
15 | Prostaglandin E synthase 3 015185 59 18971 | 4.35 | Fatty acid metabolic process

Cal. refers to calculated.


http://www.uniprot.org/uniprot/P49321
http://www.uniprot.org/uniprot/Q92597
http://www.uniprot.org/uniprot/P07437
http://www.uniprot.org/uniprot/P07437
http://www.uniprot.org/uniprot/Q04760
http://www.uniprot.org/uniprot/P60174
http://www.uniprot.org/uniprot/P11142
http://www.uniprot.org/uniprot/P40925
http://www.uniprot.org/uniprot/P60174
http://www.uniprot.org/uniprot/P38646
http://www.uniprot.org/uniprot/P31948
http://www.uniprot.org/uniprot/P29692
http://www.uniprot.org/uniprot/P32119
http://www.uniprot.org/uniprot/Q15185
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A15199 12 TUsAuniinnsuansasniuanaranuluiuuusu

Relative intensty (Mean + SD)

Spot ID p-value Ratio after treatment
Untreatment Treatment
16 0.128 + 0.040 0.321 £ 0.018 0.0451 T 2.51
17 0.097 + 0.026 0.222 + 0.030 0.0267 T 2.29
18 0.341 + 0.008 0.703 + 0.029 0.0027 T 2.06
19 0.185 + 0.036 0.438 + 0.067 0.0383 T 2.37
20 0.101 +0.012 0.291 + 0.057 0.0271 T 2.88
21 0.075 + 0.025 0.173 + 0.031 0.0103 T 2.29
22 0.107 + 0.067 0.402 + 0.064 0.0444 T 3.75
23 0.343 + 0.067 0.843 + 0.123 0.0456 T 2.46
24 0.127 + 0.023 0.256 + 0.022 0.0391 T 2.02
25 0.060 + 0.022 0.158 +0.039 0.0172 T 2.62
26 N/A 0.627 + 0.121 0.0121 1 (Dev/0)
27 N/A 0.110 + 0.033 0.0281 1 (Dev/0)
28 N/A 0.115 + 0.042 0.0421 1 (Dev/0)
29 N/A 0.131 + 0.020 0.0077 T (Dev/0)
31 N/A 0.162 + 0.063 0.0464 T (Dev/0)
32 N/A 0.221 + 0.084 0.0452 1 (Dev/0)
33 2.279 + 0.549 0.906 + 0.161 0.0464 | 252
34 0.421 + 0.101 0.090 + 0.034 0.0254 | a.66
35 0.310 + 0.043 0.123 + 0.008 0.0032 | 253
36 0.833 + 0.238 0.268 + 0.045 0.0433 1311
37 0.256 + 0.021 0.119 £ 0.013 0.0169 l 2.15
39 0.574 £ 0.134 0.258 + 0.075 0.0164 l 2.22
40 0.134 + 0.041 N/A 0.0073 10
41 0.106 + 0.027 N/A 0.0095 1
42 0.117 + 0.029 N/A 0.0092 l, (0%)

47
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N/A uanatislaifiaileanngalusiulianunsansianuld Dev/0 nunedia yalusiunnsianulindmnlasudumesifiosounandan 3

wag 0% munefi galushuinsaslinundelasudumesilesounandan 3

A15197 13 Wehuluwuusunaiunsassyendnealla

Spot
ID Protein name Code Score Cal. Mw Cal. pl Biological function(s)
16 Eukaryotic translation initiation factor 3, subunit F 000303 290 37654 5.24 Translation
17 Protein disulfide-isomerase P07237 67 57480 4.76 Cellular homeostasis
Regulation of DNA replication,
18 | Proliferating cell nuclear antigen P12004 344 29092 457 cellular protein localization,
19 Proteasome subunit alpha type-5 P28066 198 26565 474 Proteolysis
20 Proteasome subunit beta type-4 P28070 84 29242 5.72 Proteolysis
21 Cathepsin B P07858 a4 38766 5.88 Endopeptidase activity
Regulation of apoptosis,
22 Lactoylglutathione lyase Q04760 128 20992 5.12 metabolic process
Response to reactive oxygen
23 Peroxiredoxin-2 P32119 213 22049 5.66 species
24 Proteasome subunit beta type-6 P28072 207 25570 4.80 Proteolysis
Nucleobase, nucleoside  and
25 Adenine phosphoribosyltransferase P07741 262 19766 5.78 nucleotide biosynthetic process
26 | Nucleolin P19338 | 426 76625 4.60 DNA binding, RNA binding
DNA  metabolic process, DNA
27 Nuclear autoantigenic sperm protein P49321 158 85471 4.26 replication
28 Endophilin-A2 Q99961 43 41692 5.31 Endocytosis
29 Proteasome subunit beta type-9 P28065 130 23364 4.93 Proteolysis
31 Actin, cytoplasmic 1 P60709 103 42052 5.29 Cell morphogenesis
32 Fatty acid-binding protein, epidermal 001469 199 15497 6.60 Fatty acid binding
33 60 kDa heat shock protein, mitochondrial P10809 860 61187 5.70 Cell activation
34 60 kDa heat shock protein, mitochondrial P10809 654 61187 5.70 Cell activation

Cal. refers to calculated.



http://www.uniprot.org/uniprot/O00303
http://www.uniprot.org/uniprot/P07237
http://www.uniprot.org/uniprot/P12004
http://www.uniprot.org/uniprot/P28066
http://www.uniprot.org/uniprot/P28070
http://www.uniprot.org/uniprot/P07858
http://www.uniprot.org/uniprot/Q04760
http://www.uniprot.org/uniprot/P32119
http://www.uniprot.org/uniprot/P28072
http://www.uniprot.org/uniprot/P07741
http://www.uniprot.org/uniprot/P19338
http://www.uniprot.org/uniprot/P49321
http://www.uniprot.org/uniprot/Q99961
http://www.uniprot.org/uniprot/P28065
http://www.uniprot.org/uniprot/P60709
http://www.uniprot.org/uniprot/Q01469
http://www.uniprot.org/uniprot/P10809
http://www.uniprot.org/uniprot/P10809

AN5197 13 (A19)
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Spot
ID Protein name Code Score Cal. Mw Cal. pl Biological function(s)
Protein polymerization, calcium

35 Fibrinogen gamma chain P02679 402 52106 5.37 ion binding

36 ATP synthase subunit beta, mitochondrial P06576 1091 56525 5.26 ATP metabolic process
Cytochrome  b-cl  complex  subunit 1, Generation of precursor

37 mitochondrial P31930 118 53297 594 metabolites and energy

39 Ras-related protein Rab-11A P62491 228 24492 6.12 GTP metabolic process

40 Heterogeneous nuclear ribonucleoproteins C1/C2 P07910 167 33707 4.95 mMRNA processing, RNA splicing
Cytochrome ~ b-cl  complex  subunit 1, Generation of precursor

41 mitochondrial P31930 a7 53297 5.94 metabolites and energy

42 Protein disulfide-isomerase A3 P30101 86 57146 5.98 Intracellular protein transport

Cal. refers to calculated.



http://www.uniprot.org/uniprot/P02679
http://www.uniprot.org/uniprot/P06576
http://www.uniprot.org/uniprot/P31930
http://www.uniprot.org/uniprot/P62491
http://www.uniprot.org/uniprot/P07910
http://www.uniprot.org/uniprot/P31930
http://www.uniprot.org/uniprot/P30101

50

€ LUQITLTINELRILILEUING REYNRLUUBIAIEBURIEN (MNLEM) UNLUIEBUNER §T°Z'Z7OdOHLLRINERERLUILNELMPEREN 30 EREUILRM L NPEREL 3-Z €T WNE

juswleal |

1041U0D




51

NYLEIELYEEYERLTIMREMIUCCRYENEL UYL L{PERLITK

" n b b 3 . b ~ n b n
PUTNEEBUBRENLYEL UL \@TEEC%c9incw:ﬂrmnmﬂmw\@r%ah_.mwrm@vrﬁc&jKC@@v@mjwﬁ\cm_.\u:vrMm?HG? 6¢C mr.m\?mé«;v@m,_J?wCr? \_w,—samvcmcmdPawc_uﬁma.wnc,_n\ﬁ;ﬁ;mw?ws? b1 K.?w

L« 7 Hd

— Y

Ig

— 00}
— 05}

plee|

L < ¥ Hd

Is

Ig

Ll



A15199 14 TUshuniinnsuansaaniuanaranuluiaases

Relative intensity (Mean + SD)

Spot ID p-value Ratio after treatment
Untreatment Treatment
43 N/A 0.222 + 0.033 0.0012 1 (Dev/0)
45 N/A 0.127 + 0.027 0.0023 T (Dev/0)
46 N/A 0.144 + 0.021 0.0242 1 (Dev/0)
47 N/A 0.149 + 0.017 0.0032 1 (Dev/0)
49 N/A 0.166 + 0.067 0.0498 T (Dev/0)
50 N/A 0.110 + 0.032 0.0268 1 (Dev/0)
51 N/A 0.101 + 0.023 0.0168 1 (Dev/0)
52 N/A 0.182 + 0.046 0.0204 T (Dev/0)
53 N/A 0.240 + 0.078 0.0338 1 (Dev/0)
55 N/A 0.135 + 0.019 0.0064 T (Dev/0)
57 N/A 0.340 + 0.105 0.0305 T (Dev/0)
58 N/A 0.232 + 0.029 0.0052 1 (Dev/0)
59 N/A 0300 + 0.060 0.0133 T (Dev/0)
60 N/A 0.396 + 0.153 0.0464 1 (Dev/0)
61 0.126 + 0.046 0.502 + 0.074 0.0154 1 3.98
62 0.088 + 0.015 0.219 + 0.028 0.0158 T 2.48
63 0.166 + 0.041 0.427 + 0.040 0.0194 1257
64 0.191 + 0.061 0.424 + 0.125 0.0126 T 2.22
65 0.094 + 0.005 0.040 + 0.007 0.0213 l 2.36
66 0.666 + 0.116 0.316 + 0.022 0.0186 L2
67 0.539 + 0.102 0.225 + 0.045 0.0401 l 2.39
68 0.588 + 0.123 0.207 + 0.059 0.0241 l 2.84

52



A15197 14 (51D)

53

Relative intensity (Mean + SD)
Spot ID p-value Ratio after treatment
Untreatment Treatment
69 0.788 + 0.022 0.253 + 0.034 0.0029 l 3.12
70 0.596 + 0.152 0.101 + 0.063 0.0414 l 5.90
71 1.394 + 0.060 0.474 + 0.144 0.0251 l, 294
72 2.900 + 0.759 0.886 + 0.480 0.0366 l 3.27
73 0.465 + 0.074 N/A 0.0012 } 9
74 0.111 + 0.017 N/A 0.0064 } 9
75 0.138 + 0.050 N/A 0.0199 l (0%

N/A uanatislaifaileanngalusiulianunsansianuld Dev/0 nunedia galusiunnsianuldndmnlasudumesiosounandan 3

wag 0% munefia galushuinsaslinundalasudumesilesounandn 3

n19199 15 Wehuluduaseanaursassyenanvalla

Spot
ID Protein name Code Score Cal. Mw | Cal. pl Biological function(s)
Antigen processing and presentation
of peptide antigen via MHC class |,
43 Calreticulin P27797 168 48283 4.29 calcium ion binding
a5 Alpha-enolase P06733 107 47481 7.01 Glucose metabolic process
Regulation of cell proliferation,
46 14-3-3 protein sigma P31947 49 27871 4.68 regulation of protein kinase activity
Eukaryotic translation
a7 initiation factor 6 P56537 109 27095 4.56 Translation
Nucleus organization, nuclear
49 Prelamin-A/C P02545 202 74380 6.57 envelope organization
Histone-binding protein DNA  metabolic  process,  DNA
50 RBBP4 009028 T 47911 4.74 replication
60 kDa heat shock protein,
51 mitochondrial P10809 81 61187 5.70 Cell activation

Cal. refers to calculated.



http://www.uniprot.org/uniprot/P27797
http://www.uniprot.org/uniprot/P06733
http://www.uniprot.org/uniprot/P31947
http://www.uniprot.org/uniprot/P56537
http://www.uniprot.org/uniprot/P02545
http://www.uniprot.org/uniprot/Q09028
http://www.uniprot.org/uniprot/P10809

A15197 15 (51D)

54

Spot
ID Protein name Code Score Cal. Mw Cal. pl Biological function(s)
Nucleus organization, nuclear
52 Prelamin-A/C P02545 446 74380 6.57 envelope organization
Heat shock 70 kDa protein
53 1A/1B P08107 187 70294 5.48 Response to unfolded protein
Antigen processing and presentation
of peptide antigen via MHC class |,
55 Calreticulin P27797 171 48283 4.29 calcium ion binding
57 Superoxide dismutase [Cu-Zn] P00441 72 16154 5.70 Response to reactive oxygen species
Heterogeneous nuclear
58 ribonucleoprotein K P61978 84 51230 5.39 mRNA processing, RNA splicing
59 Myosin light polypeptide 6 P60660 121 17090 4.56 ATPase activity, calcium ion binding
60 40S ribosomal protein S12 P25398 164 14905 6.81 Translation
61 Alpha-enolase P06733 308 47481 7.01 Glucose metabolic process
62 Tubulin beta chain PO7437 71 50095 4.78 Protein polymerization
EF-hand domain-containing
63 protein D2 Q96C19 172 26794 5.15 Calcium ion binding
64 Protein DJ-1 Q99497 193 20050 6.33 Response to reactive oxygen species
65 Protein disulfide-isomerase A3 P30101 173 57146 5.98 Intracellular protein transport
66 Protein disulfide-isomerase A3 P30101 150 57146 5.98 Intracellular protein transport
Negative regulation of cell
67 Prohibitin P35232 326 29843 5.57 proliferation
NADH dehydrogenase
[ubiguinone] iron-sulfur protein Mitochondrial ATP synthesis coupled
68 8, mitochondrial 000217 56 24203 6.00 electron
ATP synthase subunit d,
69 mitochondrial Q75947 178 18537 5.21 ATP metabolic process

Cal. refers to calculated.



http://www.uniprot.org/uniprot/P02545
http://www.uniprot.org/uniprot/P08107
http://www.uniprot.org/uniprot/P27797
http://www.uniprot.org/uniprot/P00441
http://www.uniprot.org/uniprot/P61978
http://www.uniprot.org/uniprot/P60660
http://www.uniprot.org/uniprot/P25398
http://www.uniprot.org/uniprot/P06733
http://www.uniprot.org/uniprot/P07437
http://www.uniprot.org/uniprot/Q96C19
http://www.uniprot.org/uniprot/Q99497
http://www.uniprot.org/uniprot/P30101
http://www.uniprot.org/uniprot/P30101
http://www.uniprot.org/uniprot/P35232
http://www.uniprot.org/uniprot/O00217
http://www.uniprot.org/uniprot/O75947
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Spot

ID Protein name Code Score Cal. Mw Cal. pl Biological function(s)
Coiled-coil domain-containing

70 protein 110 Q8TBZ0 58 97235 5.88 Alternative splicing
Coiled-coil domain-containing

71 protein 110 Q8TBZ0 57 97235 5.88 Alternative splicing

72 Protein disulfide-isomerase A3 P30101 238 57146 5.98 Intracellular protein transport

73 Peroxiredoxin-2 P32119 111 22049 5.66 Response to reactive oxygen species

Nuclear envelope, nuclear inner
74 Lamin-B2 Q03252 435 67762 5.29 membrane
75 Peroxiredoxin-2 P32119 308 22049 5.66 Response to reactive oxygen species

Cal. refers to calculated.
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Ratio

Acession Protein (Treated/control) p-value
P62258-1 14-3-3 protein epsilon 0.878 + 0.051 0.0309282
Q04917 14-3-3 protein eta 0.863 + 0.058 0.036954
pP31947-1 14-3-3 protein sigma 0.883 + 0.048 0.030545
P63104-1 14-3-3 protein zeta/delta 0.912 + 0.035 0.0264513
P09543-1 2'3'-cyclic-nucleotide 3'-phosphodiesterase 1.471 + 0.088 0.0007926
Q9Y6K5 2'-5'-oligoadenylate synthase 3 5.161 + 1.205 0.0004986
Q15646-1 2'-5'-oligoadenylate synthase-like protein 9.667 + 3.997 0.003619
Q9UNM6 26S proteasome non-ATPase regulatory subunit 13 0.926 + 0.023 0.0123069
000487 265 proteasome non-ATPase regulatory subunit 14 0.807 + 0.076 0.0316599
P51665 26S proteasome non-ATPase regulatory subunit 7 0.900 + 0.024 0.0049337
P82921 28S ribosomal protein S21, mitochondrial 1.180 + 0.057 0.0079
P82673-1 28S ribosomal protein S35, mitochondrial 1.163 + 0.026 0.0006977
QI9Y3BT7-1 39S ribosomal protein L11, mitochondrial 0.703 + 0.008 1.941E-06
Q99714-1 3-hydroxyacyl-CoA dehydrogenase type-2 1.164 + 0.064 0.0171514
P62280 40S ribosomal protein S11 0.879 + 0.019 0.0011493
P25398 40S ribosomal protein S12 0.839 + 0.047 0.0115758
P62263 40s ribosomal protein S14 1.089 + 0.034 0.0187599
P62841 40S ribosomal protein S15 0.864 + 0.062 0.0406715
P62244 40S ribosomal protein S15a 1.246 + 0.099 0.0202126
P62249 40S ribosomal protein S16 1.105 + 0.053 0.0414729
P39019 40S ribosomal protein S19 1.046 + 0.020 0.0311796
P15880 40S ribosomal protein S2 0.862 + 0.054 0.0280661
P23396-1 40S ribosomal protein S3 1.141 + 0.022 0.000612
P62861 40S ribosomal protein S30 1.673 + 0.279 0.0132565
P22090 40S ribosomal protein S4, Y isoform 1 0.570 = 0.115 0.0145384




Ratio

Acession Protein (Treated/control) p-value
P62753 40S RIBOSOMAL PROTEIN S6 1.283 + 0.105 0.0126503
P62241 40S ribosomal protein S8 1.463 + 0.278 0.0477695
P05388 60S acidic ribosomal protein PO 0.909 + 0.035 0.0247299
P05387 60S acidic ribosomal protein P2 0.946 + 0.020 0.0194483
P30050-1 60S ribosomal protein L12 1.071 + 0.003 2.38E-06
P40429 60S ribosomal protein L13a 1.782 + 0.348 0.0198376
P50914 60S ribosomal protein L14 1.682 + 0.296 0.0199288
P84098 60S ribosomal protein L19 1.283 + 0.058 0.0014284
P35268 60S ribosomal protein L22 1.169 + 0.025 0.0005055
pP83731 60S ribosomal protein L24 1.585 £ 0.179 0.0054617
Pa6776 60S ribosomal protein L27a 1.325 + 0.130 0.0146322
P62910 60S ribosomal protein L32 1.183 + 0.086 0.0319
p18124 60S ribosomal protein L7 1.553 +0.190 0.0079876
P62424 60S ribosomal protein L7a 1.253 +0.128 0.0395236
P62917 60S ribosomal protein L8 1.244 + 0.096 0.0182866
P52209 6-phosphogluconate dehydrogenase, decarboxylating 0.919 + 0.014 0.0014958
A1LOTO Acetolactate synthase-like protein 1.195 + 0.039 0.001458
014639-1 Actin-binding LIM protein 1 0.874 + 0.059 0.0439846
096019-1 Actin-like protein 6A 0.791 £ 0.077 0.025335
P61160-1 Actin-related protein 2 1.121 + 0.039 0.0094143
P13798 Acylamino-acid-releasing enzyme 0.893 + 0.023 0.0031898
075608 Acyl-protein thioesterase 1 0.791 + 0.088 0.0424259
PO7741-1 Adenine phosphoribosyltransferase 1.198 + 0.039 0.0014562
P30520 adenylosuccinate synthetase isozyme 2 1.144 + 0.028 0.0015916
Q01518-1 adenylyl cyclase-associated protein 1 0.870 + 0.057 0.0351897
P05141 ADP/ATP translocase 2 1.144 + 0.038 0.0044197

ADP-ribosylation factor-like protein 6-interacting protein

Q66PJ3-1 a4 2.223 + 0.385 0.0030452
P10109 Adrenodoxin, mitochondrial 1.374 + 0.140 0.0119123
Q92667 A-kinase anchor protein 1, mitochondrial 0.681 + 0.053 0.0024718
Q8TD30-1 Alanine aminotransferase 2 1.378 £ 0.125 0.0078613
Q043828 aldo-keto reductase family 1 member C1 0.838 + 0.011 4.897E-05
P52895 Aldo-keto reductase family 1 member C2 0.748 + 0.062 0.0082259
P15121 aldose reductase 0.908 + 0.028 0.0112984
P01009-1 alpha-1-antitrypsin 0.634 + 0.120 0.030876
P02765 Alpha-2-HS-glycoprotein 0.723 + 0.034 0.0006539
P54920 alpha-soluble nsf attachment protein 1.864 + 0.086 4.281E-05
Q10567 AP-1 complex subunit beta-1 0.900 + 0.026 0.0073419
P61966 AP-1 complex subunit sigma-1A 1.144 + 0.068 0.0345123
Q92572 AP-3 complex subunit sigma-1 0.753 + 0.041 0.0016817
QINQ94 APOBEC1 complementation factor 0.882 + 0.022 0.0018853
Q7L4I2-1 Arginine/serine-rich coiled-coil protein 2 0.790 + 0.080 0.0303209
P54136-1 arginine--tRNA ligase, cytoplasmic 0.885 + 0.044 0.0245082
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Ratio
Acession Protein (Treated/control) p-value

P07306 asialoglycoprotein receptor 1 1.287 + 0.074 0.0034489
P14868 Aspartate--tRNA ligase, cytoplasmic 1.113 + 0.023 0.0018244
P25705-1 ATP synthase subunit alpha, mitochondrial 1.121 + 0.048 0.0203927
P06576 ATP synthase subunit beta, mitochondrial 1.100 + 0.034 0.0122224
P56385 ATP synthase subunit e, mitochondrial 0.929 + 0.028 0.0249789
Q8NE71-1 ATP-binding cassette sub-family F member 1 1.273 + 0.048 0.0008694

ATP-dependent Clp protease ATP-binding subunit clpX-
076031 like, mitochondrial 0.765 + 0.098 0.035618
Q92499 ATP-dependent RNA helicase DDX1 0.852 + 0.016 0.0002372
QINVP1 ATP-dependent RNA helicase DDX18 1.427 + 0.132 0.0054705
095816 BAG family molecular chaperone regulator 2 1.164 + 0.059 0.0129064
P07686 Beta-hexosaminidase subunit beta 0.703 + 0.117 0.0341345
PO7814 Bifunctional glutamate/proline--tRNA ligase 0.780 + 0.040 0.0023498
P31939 bifunctional purine biosynthesis protein purH 0.902 + 0.018 0.0018243
Q06520 Bile salt sulfotransferase 1.346 + 0.099 0.0045042
P53004 Biliverdin reductase A 0.831 + 0.080 0.0470315
Q10589 bone marrow stromal antigen 2 3.346 + 0.812 0.002628
P11274-1 Breakpoint cluster region protein 1.098 + 0.049 0.0435018
Q6NUK1 Calcium-binding mitochondrial carrier protein SCaMC-1 0.587 + 0.021 2.79TE-05
P62158 Calmodulin 0.492 + 0.213 0.049005
Q99439 Calponin-2 0.814 + 0.083 0.0411243
p27797 Calreticulin 0.855 + 0.037 0.0067001

cAMP-dependent protein kinase type ll-alpha regulatory
P13861 subunit 0.787 + 0.080 0.0248424
Ql4444-1 Caprin-1 0.681 + 0.116 0.0346491
P19784 casein kinase Il subunit alpha’ 0.735 + 0.091 0.019891
P67870 Casein kinase Il subunit beta 1.219 + 0.080 0.0127431
Q8N5K1 CDGSH iron-sulfur domain-containing protein 2 0.853 + 0.041 0.0094069
P60953 Cell division control protein 42 homolog 0.887 + 0.052 0.0429411
Q9H3R5 Centromere protein H 0.698 + 0.103 0.0209037
043264 Centromere/kinetochore protein zw10 homolog 0.655 + 0.090 0.0097297
QIY696 Chloride intracellular channel protein 4 0.809 + 0.043 0.0045204
Q14019 coactosin-like protein 0.664 + 0.030 0.0002119
QY678 Coatomer subunit gamma-1 1.157 £ 0.075 0.0366124
000748 Cocaine esterase 1.387 + 0.122 0.0060857
pP23528 Cofilin-1 0.859 + 0.052 0.0216058
POCOL4-1 Complement C4-A 1.405 + 0.063 0.0004514

Complement component 1 Q subcomponent-binding
Q07021 protein, mitochondrial 0.865 + 0.047 0.017477
P00751-1 Complement factor B 1.916 + 0.465 0.0294997
QT7L5N1 COP9 signalosome complex subunit 6 0.440 + 0.145 0.0331281
000244 Copper transport protein ATOX1 0.733 + 0.041 0.0013331
Q9POM6E Core histone macro-H2A.2 1.520 + 0.029 6.388E-06
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Ratio
Acession Protein (Treated/control) p-value
015320 CTAGE family member 5 0.726 + 0.106 0.0392858
P01034 Cystatin-C 1.230 + 0.084 0.01476
043169 Cytochrome b5 type B 1.479 + 0.257 0.0361307
Cytochrome c oxidase assembly factor 3 homolog,
Q9Y2R0 mitochondrial 0.612 + 0.119 0.0230537
P20674 Cytochrome c oxidase subunit 5A, mitochondrial 0.837 + 0.067 0.0317824
P09669 Cytochrome ¢ oxidase subunit 6C 0.713 + 0.021 8.362E-05
P14406 Cytochrome c oxidase subunit 7A2, mitochondrial 0.875 + 0.022 0.0016751
Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase,
Q13011 mitochondrial 1.452 + 0.168 0.0097111
P54886 delta-1-pyrroline-5-carboxylate synthase 1.140 + 0.058 0.0233787
deoxynucleoside triphosphate triphosphohydrolase
Q9Y373 SAMHD1 2.285 + 0.434 0.0038985
Q9Y295 developmentally-regulated GTP-binding protein 1 1.221 + 0.105 0.0338333
P00374 dihydrofolate reductase 0.520 + 0.003 5.296E-09
P49736 DNA replication licensing factor mcm2 0.896 + 0.003 2.145E-06
P78527 DNA-dependent protein kinase catalytic subunit 0.952 + 0.017 0.0176877
000411 DNA-directed RNA polymerase, mitochondrial 1.509 + 0.233 0.0184653
Q96EY1-1 DnaJ homolog subfamily A member 3, mitochondrial 1.120 + 0.042 0.0134736
075937 DnaJ homolog subfamily C member 8 0.820 + 0.062 0.0178033
Q8WXX5 dnal homolog subfamily C member 9 0.864 + 0.028 0.0032169
Dolichyl-diphosphooligosaccharide--protein
P04843 glycosyltransferase subunit 1 1.334 + 0.163 0.0347086
Dolichyl-diphosphooligosaccharide--protein
P0484d-1 glycosyltransferase subunit 2 1.233 + 0.124 0.0484151
Dolichyl-diphosphooligosaccharide--protein
P61803 glycosyltransferase subunit DAD1 1.226 + 0.067 0.0060235
Dolichyl-diphosphooligosaccharide--protein
P469TT glycosyltransferase subunit STT3A 1.230 + 0.029 0.0002472
Dolichyl-diphosphooligosaccharide--protein
Q8TCJ2 glycosyltransferase subunit STT3B 1.442 + 0.076 0.0005607
Q14203 Dynactin subunit 1 0.697 = 0.118 0.0361225
Q14258 E3 ubiquitin/ISG15 ligase TRIM25 1.285 + 0.038 0.0002666
Q15075 Early endosome antigen 1 0.782 + 0.038 0.0020255
Q99961 Endophilin-A2 0.768 + 0.027 0.0004637
Q96DZ1 Endoplasmic reticulum lectin 1 1.310 + 0.135 0.0212921
Q96DNO Endoplasmic reticulum resident protein 27 1.100 = 0.013 0.0003669
Q9BS26 Endoplasmic reticulum resident protein 44 1.311 + 0.170 0.0431432
P84090 Enhancer of rudimentary homolog 0.870 = 0.036 0.008385
Q12929 Epidermal growth factor receptor kinase substrate 8 0.383 = 0.110 0.0065671
P07099 epoxide hydrolase 1 1.325 + 0.070 0.0018061
Q8N766-1 ER membrane protein complex subunit 1 1.184 + 0.056 0.0069294
Q8NBQ5 Estradiol 17-beta-dehydrogenase 11 1.848 + 0.390 0.013732
P05198 Eukaryotic translation initiation factor 2 subunit 1 1.109 + 0.047 0.0255191
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Ratio
Acession Protein (Treated/control) p-value
Q14152 Eukaryotic translation initiation factor 3 subunit A 0.863 + 0.057 0.0348914
QI9Y262 eukaryotic translation initiation factor 3 subunit L 0.880 + 0.056 0.0449304
P78344-1 Eukaryotic translation initiation factor 4 gamma 2 0.768 + 0.062 0.0101515
Q15056-1 Eukaryotic translation initiation factor 4H 0.876 + 0.059 0.0454121
Q9Y3B2 Exosome complex component csld 1.254 + 0.082 0.0078802
Q15024 Exosome complex component RRP42 1.185 + 0.029 0.0006025
Q9v2L1-1 exosome complex exonuclease RRP44 0.731 + 0.063 0.0068387
Q9Y5B9 FACT complex subunit SPT16 1.159 + 0.059 0.0149149
Q01469 Fatty acid-binding protein, epidermal 0.756 + 0.105 0.0391996
P02679 Fibrinogen gamma chain 0.910 + 0.035 0.023548
Q14254 Flotillin-2 1.143 + 0.066 0.0339595
Q06787 fragile X mental retardation protein 1 1.363 + 0.127 0.0094694
Q08380 Galectin-3-binding protein 2.374 + 0.523 0.007846
075223-1 gamma-glutamylcyclotransferase 0.783 + 0.024 0.0003556
Q8WUA4-1 General transcription factor 3C polypeptide 2 1.354 + 0.135 0.0129225
P53611 Geranylgeranyl transferase type-2 subunit beta 0.769 + 0.064 0.0107815
094925-1 Glutaminase kidney isoform, mitochondrial 0.732 + 0.104 0.0299879
P47897 glutamine--tRNA ligase 0.566 + 0.023 3.909E-05
P06737-1 Glycogen phosphorylase, liver form 0.647 + 0.121 0.0236092
QI9H4A6 Golgi phosphoprotein 3 0.744 + 0.118 0.0466649
Q969N2 GPI transamidase component PIG-T 1.335 + 0.140 0.017783
p28799 Granulins 1.406 + 0.101 0.002388
P29354-1 Growth factor receptor-bound protein 2 0.833 + 0.068 0.0356341
Q99988 Growth/differentiation factor 15 0.660 = 0.120 0.0296137
QI9HAVT GrpE protein homolog 1, mitochondrial 0.833 + 0.060 0.0229392
QI9BVP2 Guanine nucleotide-binding protein-like 3 1.283 + 0.121 0.0196936
Q9Y450-1 HBS1-like protein 0.665 + 0.132 0.0475227
Hepatocyte growth factor-regulated tyrosine kinase
014964 substrate 1.651 + 0.164 0.0024501
P51858 hepatoma-derived growth factor 0.844 + 0.064 0.0345804
Q13151 Heterogeneous nuclear ribonucleoprotein AO 1.093 + 0.044 0.0364111
Q14103 heterogeneous nuclear ribonucleoprotein DO 0.905 + 0.038 0.0278395
P09429 High mobility group protein B1 0.835 + 0.014 0.0001224
P52926-1 high mobility group protein HMGI-C 3.538 + 2.056 0.0419335
Pa9773 Histidine triad nucleotide-binding protein 1 1.047 + 0.023 0.0409244
P16402 Histone H1.3 1.720 £ 0.373 0.0276084
Q92522 Histone H1x 2.207 + 0.651 0.0206423
Q86X55 Histone-arginine methyltransferase CARM1 1.252 + 0.089 0.0107823
P01892 HLA class | histocompatibility antigen, A-2 alpha chain 2.225 + 0.366 0.0032639
095373 Importin-7 0.918 + 0.035 0.0330265
Inhibitor of nuclear factor kappa-B kinase-interacting
Q70UQ0 protein 1.320 + 0.143 0.0219932
QINZI8 Insulin-like growth factor 2 mRNA-binding protein 1 0.905 + 0.026 0.0075576
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Acession Protein (Treated/control) p-value
P56199 Integrin alpha-1 1.230 + 0.022 8.903E-05
P17301 Integrin alpha-2 1.272 £ 0.122 0.0244794
P20592 interferon-induced GTP-binding protein Mx2 77.61 + 31.66 0.0003372
Interferon-induced protein with tetratricopeptide
014879 repeats 3 24.37 + 6.393 5.357E-05
Q01628 Interferon-induced transmembrane protein 3 3.610 + 0.832 0.0013866
interferon-induced, double-stranded RNA-activated
P19525 protein kinase 2.533 + 0.064 8.037E-07
P48735 Isocitrate dehydrogenase 0.935 + 0.023 0.0188718
P51553-1 isocitrate dehydrogenase 1.717 + 0.383 0.0419053
Q13404-1 Isoform 1 of Ubiquitin-conjugating enzyme E2 variant 1 0.702 + 0.098 0.0256306
Q13510-2 Isoform 2 of Acid ceramidase 0.657 + 0.097 0.0128184
Isoform 2 of Aminoacyl tRNA synthase complex-
Q12904-2 interacting multifunctional protein 1 0.808 = 0.077 0.0354382
Isoform 2 of ATP-binding cassette sub-family F member
QoUG63-2 2 1.198 + 0.080 0.0178122
P51572-2 Isoform 2 of B-cell receptor-associated protein 31 0.817 + 0.031 0.0016471
Q9P287-2 Isoform 2 of BRCA2 and CDKN1A-interacting protein 0.621 + 0.110 0.0210327
P35221-2 Isoform 2 of Catenin alpha-1 0.785 + 0.084 0.0319843
QIBWS9-2 Isoform 2 of Chitinase domain-containing protein 1 67.70 + 45.68 0.0407369
Q5RI15-2 Isoform 2 of Cytochrome ¢ oxidase protein 20 homolog 1.339 + 0.152 0.0210435
Isoform 2 of Dehydrogenase/reductase SDR family
Q13268-2 member 2, mitochondrial 1.112 + 0.044 0.019078
Q63HN8-4 Isoform 2 of E3 ubiquitin-protein ligase RNF213 3.627 + 1.329 0.0068351
Q15717-2 Isoform 2 of ELAV-like protein 1 1.204 + 0.056 0.0052307
P26641-2 Isoform 2 of Elongation factor 1-gamma 0.916 + 0.019 0.0038876
Q9Y371-2 Isoform 2 of Endophilin-B1 1.129 + 0.048 0.0160585
Q14240-2 Isoform 2 of Eukaryotic initiation factor 4A-Il 0.846 + 0.071 0.0436068
Isoform 2 of Eukaryotic translation initiation factor 3
P55884-2 subunit B 0.773 + 0.024 0.0002835
P63241-2 Isoform 2 of Eukaryotic translation initiation factor 5A-1 0.672 + 0.094 0.0129017
Q96AE4-2 Isoform 2 of Far upstream element-binding protein 1 1.116 + 0.054 0.0368534
Q14789-2 Isoform 2 of Golgin subfamily B member 1 0.768 + 0.071 0.0142404
Isoform 2 of Heterogeneous nuclear ribonucleoprotein
Q99729-2 A/B 0.902 + 0.029 0.0106801
Q9H2U2-2 Isoform 2 of Inorganic pyrophosphatase 2, mitochondrial 0.726 + 0.080 0.0134329
P05787-2 Isoform 2 of Keratin, type Il cytoskeletal 8 0.949 + 0.024 0.0416258
QoUIC8-2 Isoform 2 of Leucine carboxyl methyltransferase 1 0.741 + 0.087 0.0206725
Isoform 2 of Mannose-1-phosphate guanyltransferase
Q961J6-2 alpha 1.069 + 0.029 0.0258052
Isoform 2 of Mitochondrial import inner membrane
Q3zCQ8-2 translocase subunit TIM50 0.658 + 0.117 0.0278993
Q9BQGO-2 Isoform 2 of Myb-binding protein 1A 1.555 + 0.298 0.0306839
Q9P0JO-2 Isoform 2 of NADH dehydrogenase 0.832 + 0.076 0.0437057
P19838-2 Isoform 2 of Nuclear factor NF-kappa-B p105 subunit 0.896 + 0.013 0.0004103
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Q14318-2 Isoform 2 of Peptidyl-prolyl cis-trans isomerase FKBP8 1.176 + 0.083 0.0325129

Q15084-2 Isoform 2 of Protein disulfide-isomerase A6 1.027 + 0.012 0.0350777
Isoform 2 of Protein-L-isoaspartate(D-aspartate) O-

P22061-2 methyltransferase 1.239 + 0.088 0.012761

P18754-2 Isoform 2 of Regulator of chromosome condensation 0.930 + 0.004 1.549E-05

Q12765-2 Isoform 2 of Secernin-1 0.903 + 0.030 0.0119215
Isoform 2 of Serine-threonine kinase receptor-associated

Q9Y3F4-2 protein 0.739 + 0.076 0.014676

Q13126-2 Isoform 2 of S-methyl-5-thioadenosine phosphorylase 0.270 + 0.034 0.0001302

P31948-2 Isoform 2 of Stress-induced-phosphoprotein 1 0.858 + 0.060 0.0340842

P82094-2 Isoform 2 of TATA element modulatory factor 0.707 + 0.125 0.0431303

Q9BZE9-2 Isoform 2 of Tether containing UBX domain for GLUT4 0.847 + 0.054 0.0222674

P26639-2 Isoform 2 of Threonine--tRNA ligase, cytoplasmic 1.249 + 0.087 0.0116405
Isoform 2 of Transforming acidic coiled-coil-containing

075410-2 protein 1 0.518 + 0.147 0.0299272

P09493-2 Isoform 2 of Tropomyosin alpha-1 chain 0.820 + 0.079 0.0451467

P46939-2 Isoform 2 of Utrophin 0.786 + 0.061 0.01182

Q8WWMT-3 Isoform 3 of Ataxin-2-like protein 0.887 + 0.049 0.0364268
Isoform 3 of Basic leucine zipper and W2 domain-

Q7L1Q6-3 containing protein 1 0.717 + 0.082 0.014877

Q14677-3 Isoform 3 of Clathrin interactor 1 0.902 + 0.041 0.0322311

Q9H8Y8-3 Isoform 3 of Golgi reassembly-stacking protein 2 0.850 + 0.014 0.000139

000410-3 Isoform 3 of Importin-5 0.878 + 0.021 0.001404

Q13310-3 Isoform 3 of Polyadenylate-binding protein 4 0.798 + 0.069 0.0196316

Q15424-3 Isoform 3 of Scaffold attachment factor B1 0.870 = 0.043 0.0151861

0O75534-4 Isoform 4 of Cold shock domain-containing protein E1 0.855 + 0.052 0.0223449

P11388-4 Isoform 4 of DNA topoisomerase 2-alpha 0.714 + 0.104 0.0253286
Isoform 4 of Double-stranded RNA-specific adenosine

P55265-4 deaminase 1.698 + 0.184 0.0021489
Isoform 4 of NEDD8-activating enzyme E1 regulatory

Q13564-4 subunit 0.853 + 0.051 0.0185079
Isoform 4 of Probable 28S rRNA (cytosine(4447)-C(5))-

P46087-4 methyltransferase 1.474 + 0.213 0.0186497
Isoform 4 of Pyruvate dehydrogenase E1 component

P08559-4 subunit alpha, somatic form, mitochondrial 1.209 + 0.090 0.025259

014617-5 Isoform 5 of AP-3 complex subunit delta-1 1.992 + 0.552 0.0346802

P35658-5 Isoform 5 of Nuclear pore complex protein Nup214 0.314 = 0.120 0.0168885

Q01844-5 Isoform 5 of RNA-binding protein EWS 0.790 + 0.090 0.0444298

P62633-6 Isoform 6 of Cellular nucleic acid-binding protein 0.853 = 0.017 0.0003449

094979-8 Isoform 8 of Protein transport protein Sec31A 0.936 + 0.024 0.0204436
Isoform 9 of Eukaryotic translation initiation factor 4

Q04637-9 gamma 1 0.914 + 0.034 0.02642

Q93062-3 Isoform C of RNA-binding protein with multiple splicing 0.786 + 0.062 0.0111478
Isoform F of Constitutive coactivator of PPAR-gamma-

QINZB2-6 like protein 1 0.646 + 0.121 0.0268154
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Ratio
Acession Protein (Treated/control) p-value
P09496-2 Isoform Non-brain of Clathrin light chain A 1.040 + 0.008 0.0019748
P14923 Junction plakoglobin 0.919 + 0.033 0.0286626
P08727 Keratin, type | cytoskeletal 19 1.122 + 0.025 0.0018776
P33176 Kinesin-1 heavy chain 0.918 + 0.025 0.0102557
Q04760-1 lactoylglutathione lyase 0.778 + 0.053 0.0063897
P42167 Lamina-associated polypeptide 2, isoforms beta/gamma 1.185 + 0.090 0.0376078
P20700 Lamin-B1 0.945 + 0.027 0.048325
QINS86 lanC-like protein 2 0.655 + 0.057 0.0020894
LETM1 and EF-hand domain-containing protein 1,
095202-1 mitochondrial 0.816 + 0.019 0.0002296
P42704 Leucine-rich PPR motif-containing protein, mitochondrial 0.782 + 0.004 3.841E-07
P30740 Leukocyte elastase inhibitor 1.106 + 0.048 0.030688
P09960-1 leukotriene A-4 hydrolase 0.774 + 0.082 0.0273002
060488-1 Long-chain-fatty-acid--CoA ligase 4 1.066 + 0.018 0.0066254
P05455 Lupus La protein 0.783 + 0.007 2.812E-06
QINRZ9 Lymphoid-specific helicase 0.547 + 0.135 0.0189702
P11279 Lysosome-associated membrane glycoprotein 1 1.213 + 0.086 0.0205576
Malonyl-CoA-acyl carrier protein transacylase,
Q8IVs2 mitochondrial 2.037 £ 0.578 0.0460571
Q13724-1 Mannosyl-oligosaccharide glucosidase 1.174 + 0.047 0.0050982
P50579 methionine aminopeptidase 2 1.553 £ 0.172 0.0058325
Q9BUR5-1 MICOS complex subunit MIC26 1.232 + 0.057 0.0031748
QI9UPN3 Microtubule-actin cross-linking factor 1, isoforms 1/2/3/5 0.786 + 0.042 0.0028276
Q8N183 Mimitin, mitochondrial 0.849 + 0.02 0.0005662
Mini-chromosome maintenance complex-binding
Q9BTE3-1 protein 0.446 + 0.143 0.031437
mitochondrial import inner membrane translocase
QoY5L4 subunit TIM13 1.115 + 0.033 0.0071134
Mitochondrial import inner membrane translocase
060220 subunit Tim8 A 0.881+ 0.044 0.0237681
075439 mitochondrial-processing peptidase subunit beta 1.164 + 0.028 0.0009308
p28482 mitogen-activated protein kinase 1 0.962 + 0.011 0.0080233
Q9Y6D9 mitotic spindle assembly checkpoint protein MAD1 0.550 + 0.025 5.306E-05
P58546 Myotrophin 0.765 + 0.079 0.0219012
014745 Na(+)/H(+) exchange regulatory cofactor NHE-RF1 0.953 + 0.014 0.0087898
Q13423 NAD(P) transhydrogenase, mitochondrial 1.213 + 0.075 0.0111309
095182 NADH dehydrogenase 0.777 + 0.031 0.0008492
P19404 NADH dehydrogenase 0.862 + 0.039 0.0099319
043181 NADH dehydrogenase 1.087 + 0.039 0.0310587
Nascent polypeptide-associated complex subunit alpha,
E9PAV3 muscle-specific form 0.914 + 0.033 0.0237994
Q15843 NEDD8 0.828 + 0.063 0.0228551
P48681 Nestin 0.581 £ 0.122 0.0158753
Q09666-1 Neuroblast differentiation-associated protein AHNAK 0.701 + 0.037 0.0006531
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Acession Protein (Treated/control) p-value

Q8NBF2-1 NHL repeat-containing protein 2 0.624 + 0.065 0.0033254
P22307-1 Non-specific lipid-transfer protein 0.849 + 0.017 0.0002986
Q9Y266 nuclear migration protein nudC 0.893 + 0.010 0.0001187
Q92621 Nuclear pore complex protein Nup205 0.874 = 0.017 0.000598
000567 Nucleolar protein 56 2.254 + 0.716 0.0217295
Q9Y2X3 Nucleolar protein 58 1.621 + 0.342 0.0309852
QI9NR30-1 Nucleolar RNA helicase 2 1.629 + 0.176 0.0028993
P17480-1 Nucleolar transcription factor 1 0.974 + 0.007 0.0077054
QINTK5-1 obg-like ATPase 1 0.886 + 0.033 0.0104797
QINZT2-1 opioid growth factor receptor 1.628 + 0.239 0.0088057

Oxygen-dependent coproporphyrinogen-lil oxidase,
P36551 mitochondrial 1.224 + 0.042 0.0011511
QINUG6 p53 and DNA damage-regulated protein 1 0.583 + 0.129 0.0279489
P50897 Palmitoyl-protein thioesterase 1 0.778 = 0.063 0.0103356
Q8TEWO Partitioning defective 3 homolog 1.378 + 0.197 0.0338108
Q9GZU2 Paternally-expressed gene 3 protein 0.666 + 0.045 0.0010614
Q9Y365 PCTP-like protein 1.131 £ 0.039 0.0077991
P30405 Peptidyl-prolyl cis-trans isomerase F, mitochondrial 0.630 + 0.035 0.0002887

Phosphatidylinositol 5-phosphate 4-kinase type-2
Q8TBX8-1 gamma 0.890 + 0.041 0.0222098
Q16822-1 Phosphoenolpyruvate carboxykinase 1.098 + 0.033 0.0113777
000168 Phospholemman 1.275 + 0.096 0.0108727
Q99959 Plakophilin-2 1.183 + 0.067 0.0146437

Platelet-activating factor acetylhydrolase IB subunit
P43034 alpha 1.139 + 0.058 0.0245407
P09874 Poly [ADP-ribose] polymerase 1 0.921 + 0.039 0.0499598
QIBYT77 Polymerase delta-interacting protein 3 0.773 + 0.052 0.005112
Q9UHV9 Prefoldin subunit 2 0.861 + 0.056 0.030939
QI9NQP4 Prefoldin subunit 4 1.167 = 0.074 0.02554
Q99471-1 prefoldin subunit 5 0.829 + 0.071 0.0352011
QINW6E4-1 Pre-mRNA-splicing factor RBM22 1.079 + 0.035 0.0303432
Q8lY81 pre-rRNA processing protein FTSJ3 1.440 + 0.180 0.0138236
QI9Y2R4 Probable ATP-dependent RNA helicase DDX52 1.148 + 0.019 0.0002939
P26196 Probable ATP-dependent RNA helicase DDX6 0.796 + 0.083 0.0351325
Q9UNQ2 Probable dimethyladenosine transferase 1.353 + 0.103 0.0050383
Q9Y4Cs Probable RNA-binding protein 19 0.919 + 0.020 0.005156
Q99848 Probable rRNA-processing protein EBP2 1.608 + 0.336 0.0310216
Q07954 prolow-density lipoprotein receptor-related protein 1 1.297 + 0.160 0.0434718
Q16186 Proteasomal ubiquitin receptor ADRM1 1.321 + 0.127 0.0140777
Q06323-1 Proteasome activator complex subunit 1 1.307 = 0.116 0.0128598
Q9UL46 proteasome activator complex subunit 2 1.464 + 0.097 0.0014087
Q969U7 Proteasome assembly chaperone 2 1.410 + 0.085 0.0014439
P11171-1 protein 4.1 0.537 + 0.141 0.030551
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Ratio

Acession Protein (Treated/control) p-value
Q99497 Protein deglycase DJ-1 0.886 + 0.034 0.0110931
P35659-1 Protein DEK 1.243 + 0.114 0.0279847
060610-1 Protein diaphanous homolog 1 0.761 = 0.020 0.000119
Q01658 Protein Drl 1.181 + 0.057 0.0086343
Q8N8S7 Protein enabled homolog 0.645 + 0.076 0.0066819
Q658Y4 Protein FAM91A1 0.799 + 0.085 0.0401909

protein farnesyltransferase/geranylgeranyltransferase
P49354 type-1 subunit alpha 0.838 + 0.006 4.093E-06
Q13045-1 protein flightless-1 homolog 0.307 + 0.049 0.0004038
094992 Protein HEXIM1 2.156 £ 0.523 0.0105562
Q86UE4 protein LYRIC 1.459 + 0.186 0.0129239
QI9BPWS Protein NipSnap homolog 1 1.033 + 0.009 0.0068283
Q9BVG4 Protein PBDC1 0.735 + 0.068 0.0094817
P29590 Protein PML 2.998 + 0.353 0.0001919
Q96PU8B protein quaking 0.636 = 0.108 0.0184754
P25815 Protein S100-P 0.770 + 0.036 0.0012909
Q9UBV2 Protein sel-1 homolog 1 0.889 + 0.040 0.02146
095486-1 Protein transport protein Sec24A 1.236 + 0.082 0.0118331
P53992 Protein transport protein sec24c 1.230 + 0.034 0.0004797
P60468 protein transport protein Sec61 subunit beta 0.895 + 0.043 0.028805
P06454-1 Prothymosin alpha 0.795 + 0.053 0.0072575
Q9HCE1 Putative helicase MOV-10 1.236 + 0.025 0.0001248
Pyridoxal-dependent decarboxylase domain-containing

Q6P996-1 protein 1 0.856 + 0.046 0.0137584
QINVS9 Pyridoxine-5'-phosphate oxidase 0.822 + 0.056 0.0156633
043504 Ragulator complex protein LAMTORS 0.624 + 0.124 0.0324991
P43487 Ran-specific GTPase-activating protein 0.898 + 0.016 0.0010789
QI9UNB86 Ras GTPase-activating protein-binding protein 2 0.821 + 0.062 0.019168
P61026 ras-related protein rab-10 1.238 + 0.049 0.0016394
P61019-1 Ras-related protein Rab-2A 0.710 + 0.073 0.0098774
pP78509 Reelin 0.889 + 0.044 0.02749
Q96TCT Regulator of microtubule dynamics protein 3 1.289 + 0.107 0.0121438
Q86TGT-1 Retrotransposon-derived protein PEG10 0.817 = 0.041 0.0041719
075116 Rho-associated protein kinase 2 0.868 + 0.054 0.0327244
P13489 Ribonuclease inhibitor 1.126 + 0.032 0.0041339
p23921 Ribonucleoside-diphosphate reductase large subunit 0.874 + 0.038 0.0114096
076021 Ribosomal L1 domain-containing protein 1 6.884 + 3.066 0.0103721
P51812 Ribosomal protein S6 kinase alpha-3 0.905 + 0.012 0.0005117
Q92979 Ribosomal RNA small subunit methyltransferase Nepl 1.565 + 0.291 0.0377536
P38159-1 RNA-binding motif protein, X chromosome 0.952 + 0.005 0.0001459
QINTZ6 RNA-binding protein 12 0.787 £ 0.079 0.028288
QI9P2N5 RNA-binding protein 27 1.652 + 0.268 0.0120911
Q9Y559 RNA-binding protein 8A 1.104 + 0.049 0.037188
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Acession Protein (Treated/control) p-value
P35637-1 RNA-binding protein FUS 0.934 + 0.027 0.0272315
p22087 rRNA 2'-O-methyltransferase fibrillarin 1.233 + 0.056 0.0027855
Q5JTH9-1 RRP12-like protein 1.164 + 0.060 0.0145064
Q00266 S-adenosylmethionine synthase isoform type-1 0.797 £ 0.078 0.0255578
P82979 SAP domain-containing ribonucleoprotein 0.796 + 0.045 0.0050709
Q14151 scaffold attachment factor B2 0.857 + 0.028 0.002762
Q16181 Septin-7 0.814 + 0.083 0.0483306
Q9UHD8-1 Septin-9 0.868 + 0.060 0.0419088
QO07955-1 Serine/arginine-rich splicing factor 1 0.940 + 0.029 0.0459591
Q13247 Serine/arginine-rich splicing factor 6 1.150 + 0.070 0.0317869
095747 Serine/threonine-protein kinase OSR1 0.844 + 0.035 0.0044105
serine/threonine-protein phosphatase 2A 65 kDa
P30153 regulatory subunit A alpha isoform 0.916 + 0.028 0.0145864
Serine/threonine-protein phosphatase Pgam5,
Q96HS1-1 mitochondrial 1.210 + 0.104 0.0347788
P02787 Serotransferrin 0.881 + 0.009 6.665E-05
P50454 Serpin H1 1.093 + 0.033 0.0141157
P10768 S-formylglutathione hydrolase 0.865 + 0.049 0.0209186
Q9H299 SH3 domain-binding glutamic acid-rich-like protein 3 1.148 + 0.060 0.0211896
Q96B97-1 SH3 domain-containing kinase-binding protein 1 0.753 + 0.039 0.0013595
Q9H9B4 Sideroflexin-1 1.294 + 0.049 0.0006822
Q9BWMT7 Sideroflexin-3 1.137 + 0.041 0.0080496
Q15005 Signal peptidase complex subunit 2 1.284 +0.113 0.0175197
P61009 Signal peptidase complex subunit 3 1.346 + 0.183 0.0456823
076094 Signal recognition particle subunit SRP72 1.936 + 0.176 0.0005393
Signal transducer and activator of transcription 1-
P42224-1 alpha/beta 4.888 + 1.405 0.0028153
Small glutamine-rich tetratricopeptide repeat-containing
043765 protein alpha 0.899 + 0.024 0.0048959
P62314 Small nuclear ribonucleoprotein Sm D1 1.400 + 0.156 0.0126126
075691 Small subunit processome component 20 homolog 0.804 + 0.060 0.0153335
Q96QD8 sodium-coupled neutral amino acid transporter 2 3.557 + 1.613 0.0164041
Q9Y6X4-1 Soluble lamin-associated protein of 75 kDa 1.332 + 0.122 0.0109923
060749 Sorting nexin-2 0.967 + 0.012 0.0215679
Q9Y5X3 sorting nexin-5 0.935 + 0.016 0.0055444
pP52788-1 Spermine synthase 0.651 = 0.097 0.0120153
Q15459 splicing factor 3A subunit 1 0.847 + 0.052 0.0169126
Q12874 splicing factor 3a subunit 3 1.043 + 0.022 0.0471523
P37268 squalene synthase 1.423 +0.124 0.0044283
SRA stem-loop-interacting RNA-binding protein,
Q9GZT3-1 mitochondrial 0.681 + 0.052 0.0019139
Q02318 Sterol 26-hydroxylase, mitochondrial 1.240 + 0.026 0.0001259
Q9UQET7 Structural maintenance of chromosomes protein 3 0.769 + 0.060 0.0092938
Q8NBJ7-1 Sulfatase-modifying factor 2 1.621 + 0.265 0.0186694
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SWI/SNF-related matrix-associated actin-dependent
060264 regulator of chromatin subfamily A member 5 1.247 + 0.056 0.0022671
Q96A49 Synapse-associated protein 1 0.758 + 0.009 4.843E-06
Q99536 Synaptic vesicle membrane protein VAT-1 homolog 0.874 + 0.021 0.0014038
Q9Y490 Talin-1 0.902 + 0.044 0.0376179
P17987 T-complex protein 1 subunit alpha 0.950 + 0.022 0.0352075
Q99614 tetratricopeptide repeat protein 1 0.745 + 0.108 0.0479258
Q6P3X3 tetratricopeptide repeat protein 27 1.214 + 0.005 3.311E-07
P10599-1 thioredoxin 0.796 + 0.067 0.0194343
Q16762 thiosulfate sulfurtransferase 1.179 £ 0.031 0.0009733
Q86V81 THO complex subunit 4 1.192 + 0.097 0.0440818
P04183 Thymidine kinase, cytosolic 0.746 + 0.024 0.0002318
P51532-1 Transcription activator BRG1 1.306 + 0.150 0.0301703
QT7KZ85 transcription elongation factor spt6 0.898 + 0.039 0.0235121
P20290-1 transcription factor BTF3 0.846 + 0.037 0.0053957
P52655-1 Transcription initiation factor IIA subunit 1 0.815 + 0.082 0.047808
Q13263 Transcription intermediary factor 1-beta 0.789 + 0.036 0.001767
P25490 Transcriptional repressor protein YY1 0.754 + 0.037 0.001287
Q12788 Transducin beta-like protein 3 1.223 + 0.090 0.019691
P61586 Transforming protein RhoA 0.973 + 0.012 0.0376496
P46199 Translation initiation factor IF-2, mitochondrial 0.472 + 0.062 0.0014763
Q92616 translational activator GCN1 0.881 + 0.051 0.0352187
P13693 Translationally-controlled tumor protein 0.907 + 0.030 0.0127847
Q15631-1 Translin 0.883 + 0.032 0.0082573
Q99805 Transmembrane 9 superfamily member 2 0.866 + 0.035 0.0069102
Q92544 Transmembrane 9 superfamily member 4 1.165 + 0.072 0.0245625
Q7Z7H5 Transmembrane emp24 domain-containing protein 4 0.921 + 0.034 0.0336493
Q9UHN6-1 Transmembrane protein 2 0.730 + 0.045 0.0020488
Q6UW68 Transmembrane protein 205 1.372 £ 0.169 0.0218383
Q3LXA3 Triokinase/FMN cyclase 0.958 + 0.019 0.0391458
Q96G46 tRNA-dihydrouridine(47) synthase 0.767 + 0.090 0.027114
Q9Y3I10 tRNA-splicing ligase RtcB homolog 0.836 + 0.070 0.0353945
P07226-1 Tropomyosin alpha-4 chain 0.913 + 0.020 0.0038398
Q9BVA1 Tubulin beta-2B chain 0.606 + 0.122 0.0199591
Q99426 tubulin-folding cofactor B 1.099 + 0.035 0.0147399
075347 Tubulin-specific chaperone A 0.886 + 0.007 2.218E-05
Q14166 Tubulin--tyrosine ligase-like protein 12 0.902 + 0.018 0.0016931
P09234 U1 small nuclear ribonucleoprotein C 1.331 = 0.091 0.0045947
U3 small nucleolar RNA-associated protein 14 homolog
Q9BVJ6-1 A 1.290 + 0.143 0.0309435
Q9Y5J1 U3 small nucleolar RNA-associated protein 18 homolog 1.407 + 0.237 0.0450364
QINYH9 U3 small nucleolar RNA-associated protein 6 homolog 1.433 + 0.141 0.006209
075643-1 U5 small nuclear ribonucleoprotein 200 kDa helicase 0.904 + 0.006 3.423E-05
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075208-1 Ubiquinone biosynthesis protein COQ9, mitochondrial 1.018 + 0.009 0.0440626
Q9UPU5 Ubiquitin carboxyl-terminal hydrolase 24 0.886 + 0.041 0.0203898
P41226 ubiquitin-like modifier-activating enzyme 7 2524 + 0.333 0.0005717
PO5161 Ubiquitin-like protein 1SG15 9.055 + 3.014 0.0006998
Q8WWC4 Uncharacterized protein C2orfd7, mitochondrial 0.662 + 0.069 0.0041784
Q9UM54-3 Unconventional myosin-VI 0.858 + 0.070 0.049929
Q16851 UTP--glucose-1-phosphate uridylyltransferase 1.106 + 0.024 0.0030019
P26640 Valine--tRNA ligase 1.092 + 0.031 0.0117186
P50552 Vasodilator-stimulated phosphoprotein 0.756 + 0.080 0.0218879
Q9BQB6-1 vitamin K epoxide reductase complex subunit 1 1.739 + 0.165 0.0011146
P36543 V-type proton ATPase subunit E 1 0.888 + 0.040 0.0200169
Q9BV38 WD repeat-containing protein 18 1.337 + 0.144 0.0220181
P61964 WD repeat-containing protein 5 1.211 +0.048 0.0025544
QIY2W2 WW domain-binding protein 11 0.837 + 0.058 0.0231317
P16989-1 Y-box-binding protein 3 0.801 + 0.044 0.0049162
Q7Z2W4 zinc finger CCCH-type antiviral protein 1 2.001 +0.512 0.0258972
Q96MET7 Zinc finger protein 512 1.920 + 0.324 0.0075358
Q92785 Zinc finger protein ubi-d4 1.324 + 0.120 0.0113623
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Protein

Biological Process

14-3-3 protein epsilon

cell organization and biogenesis;cellular component
movement;regulation of biological process;response to

stimulus;transport

14-3-3 protein eta

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

14-3-3 protein sigma

cell differentiation;cell organization and biogenesis;regulation

of biological process;response to stimulus

14-3-3 protein zeta/delta

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

2'3"-cyclic-nucleotide 3'-phosphodiesterase

cell communication;cell differentiation;cell organization and

biogenesis;metabolic process;response to stimulus

2'-5'-oligoadenylate synthase 3

defense response;metabolic process;regulation of biological

process;response to stimulus

2'-5'-oligoadenylate synthase-like protein

defense response;regulation of biological process;response

to stimulus

26S proteasome non-ATPase regulatory subunit 13

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

26S proteasome non-ATPase regulatory subunit 14

metabolic process;regulation of biological process;response

to stimulus

26S proteasome non-ATPase regulatory subunit 7

metabolic process;regulation of biological process;response

to stimulus

28S ribosomal protein S21, mitochondrial

cell organization and biogenesis;metabolic process

28S ribosomal protein S35, mitochondrial

cell organization and biogenesis;metabolic process;response
to stimulus

39S ribosomal protein L11, mitochondrial

cell organization and biogenesis;metabolic process

3-hydroxyacyl-CoA dehydrogenase type-2

cell differentiation;cell organization and

biogenesis;metabolic process

40S ribosomal protein S11

cell differentiation;cell organization and

biogenesis;metabolic process;transport

40S ribosomal protein S12

cell organization and biogenesis;metabolic process;transport

40S ribosomal protein S14

cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;transport

40S ribosomal protein 515

cell differentiation;cell organization and

biogenesis;metabolic process;transport

40S ribosomal protein S15a

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

40S ribosomal protein 516

cell organization and biogenesis;metabolic process;transport

40S ribosomal protein S19

cell differentiation;cell organization and biogenesis;cellular
component movement;metabolic process;regulation of

biological process;response to stimulus;transport

40S ribosomal protein S2

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

40S ribosomal protein S3

cell death;cell division;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus;transport




70

Protein

Biological Process

40S ribosomal protein S30

cell organization and biogenesis;defense response;metabolic

process;response to stimulus;transport

40S ribosomal protein S4, Y isoform 1

cell organization and biogenesis;development;metabolic

process;transport

40S RIBOSOMAL PROTEIN S6

cell death;cell differentiation;cell organization and
biogenesis;cell proliferation;metabolic process;regulation of

biological process;response to stimulus;transport

40S ribosomal protein S8

cell organization and biogenesis;metabolic process;transport

60S acidic ribosomal protein PO

cell organization and biogenesis;metabolic process;response

to stimulus;transport

60S acidic ribosomal protein P2

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L12

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L13a

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

60S ribosomal protein L14

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L19

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L22

cell differentiation;cell organization and

biogenesis;metabolic process;transport

60S ribosomal protein L24

cell organization and biogenesis;cellular component
movement;metabolic process;regulation of biological

process;transport

60S ribosomal protein L27a

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L32

cell organization and biogenesis;metabolic process;response

to stimulus;transport

60S ribosomal protein L7

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L7a

cell organization and biogenesis;metabolic process;transport

60S ribosomal protein L8

cell organization and biogenesis;metabolic process;transport

6-phosphogluconate dehydrogenase,

decarboxylating

metabolic process

Acetolactate synthase-like protein

Actin-binding LIM protein 1

cell organization and biogenesis

Actin-like protein 6A

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Actin-related protein 2

cell division;cell organization and biogenesis;cellular
component movement;regulation of biological

process;response to stimulus;transport

Acylamino-acid-releasing enzyme

cell organization and biogenesis;metabolic process

Acyl-protein thioesterase 1

metabolic process;regulation of biological process

Adenine phosphoribosyltransferase

metabolic process;response to stimulus;transport

adenylosuccinate synthetase isozyme 2

metabolic process;response to stimulus

adenylyl cyclase-associated protein 1

cell organization and biogenesis;cellular component
movement;regulation of biological process;response to

stimulus;transport

ADP/ATP translocase 2

metabolic process;regulation of biological process;transport

ADP-ribosylation factor-like protein 6-interacting

protein 4

metabolic process

Adrenodoxin, mitochondrial

metabolic process;transport
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Protein

Biological Process

A-kinase anchor protein 1, mitochondrial

coagulation;regulation of biological process;response to

stimulus

Alanine aminotransferase 2

metabolic process

aldo-keto reductase family 1 member C1

cell differentiation;cell organization and

biogenesis;metabolic process;response to stimulus;transport

Aldo-keto reductase family 1 member C2

cell differentiation;metabolic process;regulation of biological

process;response to stimulus

aldose reductase

metabolic process;regulation of biological process;response
to stimulus

alpha-1-antitrypsin

cell organization and biogenesis;coagulation;defense
response;regulation of biological process;response to
stimulus;transport

Alpha-2-HS-glycoprotein

defense response;regulation of biological process;response
to stimulus;transport

alpha-soluble nsf attachment protein

cell communication;cell differentiation;cell organization and

biogenesis;regulation of biological process;transport

AP-1 complex subunit beta-1

regulation of biological process;transport

AP-1 complex subunit sigma-1A

regulation of biological process;response to
stimulus;transport

AP-3 complex subunit sigma-1

cellular component movement;regulation of biological
process;response to stimulus;transport

APOBEC1 complementation factor

metabolic process;regulation of biological process

Arginine/serine-rich coiled-coil protein 2

arginine--tRNA ligase, cytoplasmic

metabolic process

asialoglycoprotein receptor 1

cell communication;response to stimulus;transport

Aspartate--tRNA ligase, cytoplasmic

cell organization and biogenesis;metabolic process

ATP synthase subunit alpha, mitochondrial

metabolic process;regulation of biological process;transport

ATP synthase subunit beta, mitochondrial

cell differentiation;cell organization and biogenesis;cellular
homeostasis;metabolic process;regulation of biological
process;transport

ATP synthase subunit e, mitochondrial

metabolic process;transport

ATP-binding cassette sub-family F member 1

defense response;metabolic process;regulation of biological
process;response to stimulus;transport

ATP-dependent Clp protease ATP-binding subunit

clpX-like, mitochondrial

metabolic process;regulation of biological process

ATP-dependent RNA helicase DDX1

cell organization and biogenesis;development;metabolic

process;regulation of biological process;response to stimulus

ATP-dependent RNA helicase DDX18

metabolic process;response to stimulus

BAG family molecular chaperone regulator 2

metabolic process;regulation of biological process

Beta-hexosaminidase subunit beta

cell organization and biogenesis;cellular component
movement;cellular homeostasis;metabolic
process;regulation of biological

process;reproduction;response to stimulus

Bifunctional glutamate/proline--tRNA ligase

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

bifunctional purine biosynthesis protein purH

metabolic process;response to stimulus

Bile salt sulfotransferase

metabolic process
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Protein

Biological Process

Biliverdin reductase A

metabolic process

bone marrow stromal antigen 2

cell communication;cell proliferation;cellular component
movement;defense response;development;regulation of
biological process;response to stimulus;transport

Breakpoint cluster region protein

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Calcium-binding mitochondrial carrier protein
SCaMC-1

metabolic process;regulation of biological process;response
to stimulus;transport

metabolic process;regulation of biological process;response

Calmodulin to stimulus;transport
cell organization and biogenesis;regulation of biological
Calponin-2 process;response to stimulus

Calreticulin

cell differentiation;cell organization and biogenesis;cellular
homeostasis;metabolic process;regulation of biological

process;response to stimulus;transport

cAMP-dependent protein kinase type ll-alpha

regulatory subunit

coagulation;metabolic process;regulation of biological

process;response to stimulus

Caprin-1

cell differentiation;regulation of biological process

casein kinase Il subunit alpha'

cell death;metabolic process;regulation of biological

process;response to stimulus

Casein kinase Il subunit beta

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

CDGSH iron-sulfur domain-containing protein 2

metabolic process;regulation of biological process

Cell division control protein 42 homolog

cell communication;cell differentiation;cell division;cell
organization and biogenesis;cellular component
movement;coagulation;metabolic process;regulation of
biological process;response to stimulus;transport

Centromere protein H

cell organization and biogenesis

Centromere/kinetochore protein zw10 homolog

cell division;cell organization and biogenesis;regulation of

biological process;transport

Chloride intracellular channel protein 4

cell death;cell differentiation;cell organization and
biogenesis;cellular homeostasis;metabolic process;regulation

of biological process;response to stimulus;transport

coactosin-like protein

defense response;response to stimulus

Coatomer subunit gamma-1

cellular component movement;transport

Cocaine esterase

metabolic process

Cofilin-1

cell organization and biogenesis;regulation of biological

process;response to stimulus

Complement C4-A

defense response;metabolic process;regulation of biological

process;response to stimulus

Complement component 1 Q subcomponent-

binding protein, mitochondrial

cell death;cell organization and biogenesis;defense
response;metabolic process;regulation of biological

process;response to stimulus

Complement factor B

defense response;metabolic process;regulation of biological

process;response to stimulus

COP?9 signalosome complex subunit 6

cell organization and biogenesis;metabolic process;response

to stimulus

Copper transport protein ATOX1

cellular homeostasis;response to stimulus;transport
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Protein

Biological Process

Core histone macro-H2A.2

cell organization and biogenesis;regulation of biological

process

CTAGE family member 5

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

Cystatin-C

cell death;cell organization and biogenesis;defense
response;metabolic process;regulation of biological

process;response to stimulus

Cytochrome b5 type B

metabolic process;transport

Cytochrome c oxidase assembly factor 3 homolosg,
mitochondrial

cell organization and biogenesis;regulation of biological

process

Cytochrome c oxidase subunit 5A, mitochondrial

metabolic process;transport

Cytochrome c oxidase subunit 6C

metabolic process;transport

Cytochrome c oxidase subunit 7A2, mitochondrial

transport

Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase,
mitochondrial

metabolic process

delta-1-pyrroline-5-carboxylate synthase

metabolic process

deoxynucleoside triphosphate triphosphohydrolase
SAMHD1

cell organization and biogenesis;defense response;metabolic

process;regulation of biological process;response to stimulus

developmentally-regulated GTP-binding protein 1

development;metabolic process;transport

dihydrofolate reductase

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

DNA replication licensing factor mem2

cell organization and biogenesis;metabolic process;response

to stimulus

DNA-dependent protein kinase catalytic subunit

cell death;cell differentiation;cell organization and
biogenesis;cell proliferation;metabolic process;regulation of

biological process;response to stimulus

DNA-directed RNA polymerase, mitochondrial

cell organization and biogenesis;metabolic process

DnaJ homolog subfamily A member 3,
mitochondrial

cell death;cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

DnaJ homolog subfamily C member 8

metabolic process

dnal homolog subfamily C member 9

regulation of biological process;response to stimulus

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase subunit 1

metabolic process

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase subunit 2

metabolic process;response to stimulus

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase subunit DAD1

cell death;metabolic process;regulation of biological

process;response to stimulus

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase subunit STT3A

metabolic process

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase subunit STT3B

metabolic process;response to stimulus

Dynactin subunit 1

cell organization and biogenesis;cellular component
movement;metabolic process;regulation of biological

process;transport

E3 ubiquitin/ISG15 ligase TRIM25

defense response;metabolic process;regulation of biological

process;response to stimulus

Early endosome antigen 1

cell organization and biogenesis;metabolic process;transport
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Protein

Biological Process

Endophilin-A2

regulation of biological process;response to

stimulus;transport

Endoplasmic reticulum lectin 1

metabolic process

Endoplasmic reticulum resident protein 27

metabolic process;response to stimulus

Endoplasmic reticulum resident protein 44

cellular homeostasis;metabolic process;regulation of
biological process;response to stimulus

Enhancer of rudimentary homolog

cell differentiation;metabolic process;regulation of biological

process

Epidermal growth factor receptor kinase substrate 8

cell organization and biogenesis;cell proliferation;cellular
component movement;regulation of biological

process;response to stimulus

epoxide hydrolase 1

metabolic process;response to stimulus

ER membrane protein complex subunit 1

metabolic process

Estradiol 17-beta-dehydrogenase 11

metabolic process

Eukaryotic translation initiation factor 2 subunit 1

cell communication;metabolic process;regulation of

biological process;response to stimulus;transport

Eukaryotic translation initiation factor 3 subunit A

cell organization and biogenesis;metabolic process;regulation

of biological process

eukaryotic translation initiation factor 3 subunit L

cell organization and biogenesis;metabolic process;regulation

of biological process

Eukaryotic translation initiation factor 4 gamma 2

cell death;metabolic process;regulation of biological process

Eukaryotic translation initiation factor 4H

cell organization and biogenesis;metabolic process;regulation

of biological process;reproduction

Exosome complex component csld

metabolic process;regulation of biological process

Exosome complex component RRP42

metabolic process;regulation of biological process

exosome complex exonuclease RRP44

metabolic process;regulation of biological process

FACT complex subunit SPT16

cell organization and biogenesis;metabolic process;regulation
of biological process;response to stimulus

Fatty acid-binding protein, epidermal

metabolic process;response to stimulus;transport

Fibrinogen gamma chain

cell organization and biogenesis;coagulation;metabolic
process;regulation of biological process;response to

stimulus;transport

Flotillin-2

cell communication;cell organization and

biogenesis;regulation of biological process

fragile X mental retardation protein 1

metabolic process;regulation of biological process;response

to stimulus;transport

Galectin-3-binding protein

defense response;regulation of biological process;response

to stimulus;transport

gamma-glutamylcyclotransferase

cell organization and biogenesis;metabolic process

General transcription factor 3C polypeptide 2

metabolic process

Geranylgeranyl transferase type-2 subunit beta

metabolic process;regulation of biological process

Glutaminase kidney isoform, mitochondrial

cell communication;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus;transport

glutamine--tRNA ligase

metabolic process

Glycogen phosphorylase, liver form

cell death;metabolic process
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Protein

Biological Process

Golgi phosphoprotein 3

cell organization and biogenesis;cell proliferation;cellular
component movement;metabolic process;regulation of

biological process;transport

GPI transamidase component PIG-T

cell death;cell differentiation;metabolic process

Granulins

cell proliferation;regulation of biological process;response to
stimulus;transport

Growth factor receptor-bound protein 2

cell communication;cell differentiation;cell organization and
biogenesis;cellular component movement;metabolic
process;regulation of biological process;response to
stimulus;transport

Growth/differentiation factor 15

cell communication;regulation of biological process;response
to stimulus

GrpE protein homolog 1, mitochondrial

metabolic process;regulation of biological process;transport

Guanine nucleotide-binding protein-like 3

cell proliferation;regulation of biological process;transport

HBS1-like protein

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Hepatocyte growth factor-regulated tyrosine kinase

substrate

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

hepatoma-derived growth factor

cell proliferation;metabolic process;regulation of biological

process;response to stimulus

Heterogeneous nuclear ribonucleoprotein AO

defense response;metabolic process;regulation of biological

process;response to stimulus

heterogeneous nuclear ribonucleoprotein DO

metabolic process;regulation of biological process;response
to stimulus

High mobility sroup protein Bl

cell differentiation;cell organization and biogenesis;cell
proliferation;cellular component movement;cellular
homeostasis;defense response;metabolic process;regulation

of biological process;response to stimulus;transport

high mobility group protein HMGI-C

cell communication;cell differentiation;cell division;cell
organization and biogenesis;cell
proliferation;development;metabolic process;regulation of
biological process;response to stimulus

Histidine triad nucleotide-binding protein 1

cell death;metabolic process;regulation of biological

process;response to stimulus

Histone H1.3

cell organization and biogenesis;metabolic process;regulation

of biological process

Histone H1x

cell organization and biogenesis

Histone-arginine methyltransferase CARM1

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

HLA class | histocompatibility antigen, A-2 alpha

defense response;regulation of biological process;response

chain to stimulus
defense response;regulation of biological process;response
Importin-7 to stimulus;transport

Inhibitor of nuclear factor kappa-B kinase-

interacting protein

response to stimulus

Insulin-like growth factor 2 mRNA-binding protein 1

cell proliferation;metabolic process;regulation of biological
process;transport
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Protein

Biological Process

Integrin alpha-1

cell organization and biogenesis;cellular component
movement;regulation of biological process;response to

stimulus

Integrin alpha-2

cell differentiation;cell organization and biogenesis;cell
proliferation;cellular component
movement;coagulation;regulation of biological

process;response to stimulus

interferon-induced GTP-binding protein Mx2

cell organization and biogenesis;defense response;regulation

of biological process;response to stimulus;transport

Interferon-induced protein with tetratricopeptide

repeats 3

defense response;regulation of biological process;response

to stimulus

Interferon-induced transmembrane protein 3

defense response;regulation of biological process;response

to stimulus

interferon-induced, double-stranded RNA-activated

protein kinase

cell communication;defense response;metabolic

process;regulation of biological process;response to stimulus

Isocitrate dehydrogenase

metabolic process

isocitrate dehydrogenase

metabolic process;regulation of biological process

Isoform 1 of Ubiquitin-conjugating enzyme E2
variant 1

Isoform 2 of Acid ceramidase

metabolic process

Isoform 2 of Aminoacyl tRNA synthase complex-

interacting multifunctional protein 1

cell communication;cell death;cellular component
movement;defense response;metabolic process;regulation of

biological process;response to stimulus

Isoform 2 of ATP-binding cassette sub-family F
member 2

transport

Isoform 2 of B-cell receptor-associated protein 31

cell organization and biogenesis;cellular
homeostasis;regulation of biological process;response to

stimulus;transport

Isoform 2 of BRCA2 and CDKN1A-interacting protein

cell differentiation;metabolic process;regulation of biological

process;response to stimulus

Isoform 2 of Catenin alpha-1

Isoform 2 of Chitinase domain-containing protein 1

defense response;metabolic process;regulation of biological

process;response to stimulus

Isoform 2 of Cytochrome c oxidase protein 20

homolog

cell organization and biogenesis;metabolic process

Isoform 2 of Dehydrogenase/reductase SDR family
member 2, mitochondrial

cell differentiation;metabolic process;regulation of biological

process;response to stimulus

Isoform 2 of E3 ubiquitin-protein ligase RNF213

cell organization and biogenesis;metabolic process;regulation

of biological process

Isoform 2 of ELAV-like protein 1

development;metabolic process;regulation of biological

process

Isoform 2 of Elongation factor 1-gamma

metabolic process;response to stimulus

Isoform 2 of Endophilin-B1

cell communication;cell death;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

Isoform 2 of Eukaryotic initiation factor 4A-Il

metabolic process;regulation of biological process

Isoform 2 of Eukaryotic translation initiation factor 3
subunit B
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Protein

Biological Process

Isoform 2 of Eukaryotic translation initiation factor
5A-1

cell death;metabolic process;regulation of biological

process;transport

Isoform 2 of Far upstream element-binding protein
1

metabolic process;regulation of biological process

Isoform 2 of Golgin subfamily B member 1

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

Isoform 2 of Heterogeneous nuclear

ribonucleoprotein A/B

cell organization and biogenesis;regulation of biological

process

Isoform 2 of Inorganic pyrophosphatase 2,
mitochondrial

metabolic process

Isoform 2 of Keratin, type Il cytoskeletal 8

cell death;cell differentiation;cell organization and
biogenesis;regulation of biological process;response to

stimulus

Isoform 2 of Leucine carboxyl methyltransferase 1

metabolic process;regulation of biological process

Isoform 2 of Mannose-1-phosphate

guanyltransferase alpha

metabolic process

Isoform 2 of Mitochondrial import inner membrane

translocase subunit TIM50

cell organization and biogenesis;metabolic process;transport

Isoform 2 of Myb-binding protein 1A

cell communication;cell differentiation;metabolic
process;regulation of biological process;response to
stimulus;transport

Isoform 2 of NADH dehydrogenase

Isoform 2 of Nuclear factor NF-kappa-B p105
subunit

cell death;defense response;metabolic process;regulation of

biological process;response to stimulus

Isoform 2 of Peptidyl-prolyl cis-trans isomerase
FKBP8

cell death;metabolic process;regulation of biological

process;response to stimulus

Isoform 2 of Protein disulfide-isomerase A6

cellular homeostasis;metabolic process;regulation of

biological process;response to stimulus;transport

Isoform 2 of Protein-L-isoaspartate(D-aspartate) O-

methyltransferase

metabolic process

Isoform 2 of Regulator of chromosome
condensation

cell division;cell organization and biogenesis;regulation of

biological process

Isoform 2 of Secernin-1

metabolic process;transport

Isoform 2 of Serine-threonine kinase receptor-

associated protein

cell organization and biogenesis;regulation of biological

process

Isoform 2 of S-methyl-5'-thioadenosine

phosphorylase

metabolic process;response to stimulus

Isoform 2 of Stress-induced-phosphoprotein 1

response to stimulus

Isoform 2 of TATA element modulatory factor

cell differentiation;cell organization and biogenesis;cellular
component movement;defense response;metabolic
process;regulation of biological process;response to

stimulus;transport

Isoform 2 of Tether containing UBX domain for
GLUT4

regulation of biological process;transport

Isoform 2 of Threonine--tRNA ligase, cytoplasmic

metabolic process

Isoform 2 of Transforming acidic coiled-coil-

containing protein 1

cell division;cell organization and biogenesis;cell
proliferation;cellular component movement;regulation of

biological process;transport
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Protein

Biological Process

Isoform 2 of Tropomyosin alpha-1 chain

Isoform 2 of Utrophin

Isoform 3 of Ataxin-2-like protein

cell organization and biogenesis;regulation of biological

process

Isoform 3 of Basic leucine zipper and W2 domain-

containing protein 1

metabolic process;regulation of biological process

Isoform 3 of Clathrin interactor 1

cell organization and biogenesis;transport

Isoform 3 of Golgi reassembly-stacking protein 2

cell organization and biogenesis

Isoform 3 of Importin-5

cell organization and biogenesis;regulation of biological

process;response to stimulus;transport

Isoform 3 of Polyadenylate-binding protein 4

coagulation;metabolic process

Isoform 3 of Scaffold attachment factor B1

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Isoform 4 of Cold shock domain-containing protein
El

metabolic process;regulation of biological process

Isoform 4 of DNA topoisomerase 2-alpha

metabolic process

Isoform 4 of Double-stranded RNA-specific

adenosine deaminase

metabolic process

Isoform 4 of NEDD8-activating enzyme E1

regulatory subunit

cell death;metabolic process;regulation of biological

process;response to stimulus

Isoform 4 of Probable 28S rRNA (cytosine(4447)-
C(5))-methyltransferase

metabolic process;regulation of biological process

Isoform 4 of Pyruvate dehydrogenase E1
component subunit alpha, somatic form,

mitochondrial

metabolic process;regulation of biological process

Isoform 5 of AP-3 complex subunit delta-1

cell organization and biogenesis;cellular component
movement;metabolic process;regulation of biological

process;transport

Isoform 5 of Nuclear pore complex protein Nup214

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

Isoform 5 of RNA-binding protein EWS

metabolic process;regulation of biological process

Isoform 6 of Cellular nucleic acid-binding protein

metabolic process;regulation of biological process

Isoform 8 of Protein transport protein Sec31A

cell organization and biogenesis;response to

stimulus;transport

Isoform 9 of Eukaryotic translation initiation factor 4

gamma 1

Isoform C of RNA-binding protein with multiple
splicing

metabolic process;regulation of biological process

Isoform F of Constitutive coactivator of PPAR-

gamma-like protein 1

Isoform Non-brain of Clathrin light chain A

cellular component movement;regulation of biological

process;transport

Junction plakoglobin

cell organization and biogenesis;cellular component
movement;regulation of biological process;response to

stimulus

Keratin, type | cytoskeletal 19

cell differentiation;cell organization and biogenesis;regulation

of biological process;response to stimulus
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Protein

Biological Process

Kinesin-1 heavy chain

cell differentiation;cell organization and biogenesis;cellular
component movement;metabolic process;regulation of

biological process;transport

lactoylglutathione lyase

cell differentiation;metabolic process;regulation of biological

process

Lamina-associated polypeptide 2, isoforms

beta/gamma

regulation of biological process

Lamin-B1

regulation of biological process

lanC-like protein 2

regulation of biological process

LETM1 and EF-hand domain-containing protein 1,
mitochondrial

cell organization and biogenesis;cellular homeostasis

Leucine-rich PPR motif-containing protein,

mitochondrial

cellular component movement;metabolic process;regulation

of biological process;transport

Leukocyte elastase inhibitor

regulation of biological process

leukotriene A-4 hydrolase

cell differentiation;defense response;metabolic

process;response to stimulus

Long-chain-fatty-acid--CoA ligase 4

cell differentiation;metabolic process;regulation of biological

process;response to stimulus;transport

Lupus La protein

metabolic process

Lymphoid-specific helicase

cell division;cell organization and biogenesis;cell
proliferation;development;metabolic process;regulation of

biological process

Lysosome-associated membrane glycoprotein 1

cell death;metabolic process;regulation of biological

process;response to stimulus;transport

Malonyl-CoA-acyl carrier protein transacylase,
mitochondrial

metabolic process

Mannosyl-oligosaccharide glucosidase

metabolic process

methionine aminopeptidase 2

metabolic process;regulation of biological process

MICOS complex subunit MIC26

cell organization and biogenesis;transport

Microtubule-actin cross-linking factor 1, isoforms
1/2/3/5

cell organization and biogenesis;regulation of biological

process;response to stimulus;transport

Mimitin, mitochondrial

cell organization and biogenesis;metabolic process;regulation

of biological process

Mini-chromosome maintenance complex-binding

protein

cell division;cell organization and biogenesis;metabolic

process

mitochondrial import inner membrane translocase
subunit TIM13

cell organization and biogenesis;transport

Mitochondrial import inner membrane translocase
subunit Tim8 A

transport

mitochondrial-processing peptidase subunit beta

metabolic process

mitogen-activated protein kinase 1

cell communication;cell death;cell differentiation;cell
proliferation;cellular component movement;metabolic
process;regulation of biological process;response to

stimulus;transport

mitotic spindle assembly checkpoint protein MAD1

cell division;cell organization and biogenesis;regulation of

biological process

Myotrophin

cell differentiation;cell growth;metabolic process;regulation

of biological process;response to stimulus
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Protein

Biological Process

Na(+)/H(+) exchange regulatory cofactor NHE-RF1

cell differentiation;cell organization and biogenesis;cellular
homeostasis;regulation of biological process;response to

stimulus;transport

NAD(P) transhydrogenase, mitochondrial

cellular homeostasis;metabolic process;regulation of

biological process;transport

NADH dehydrogenase

cell organization and biogenesis;metabolic process;transport

NADH dehydrogenase

cell organization and biogenesis;metabolic process;transport

NADH dehydrogenase

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

Nascent polypeptide-associated complex subunit

alpha, muscle-specific form

metabolic process;regulation of biological process;transport

metabolic process;regulation of biological process;response

NEDD8 to stimulus
cell organization and biogenesis;cell
Nestin proliferation;development;regulation of biological process

Neuroblast differentiation-associated protein
AHNAK

cell organization and biogenesis;regulation of biological

process

NHL repeat-containing protein 2

cellular homeostasis;metabolic process;regulation of

biological process

Non-specific lipid-transfer protein

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

nuclear migration protein nudC

cell division;cell organization and biogenesis;cell

proliferation;development;metabolic process

Nuclear pore complex protein Nup205

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

Nucleolar protein 56

metabolic process

Nucleolar protein 58

cell growth;metabolic process;transport

Nucleolar RNA helicase 2

cell differentiation;metabolic process;regulation of biological

process;response to stimulus

Nucleolar transcription factor 1

metabolic process;regulation of biological process

obg-like ATPase 1

metabolic process;transport

opioid growth factor receptor

regulation of biological process;response to stimulus

Oxygen-dependent coproporphyrinogen-lil oxidase,

mitochondrial

metabolic process;response to stimulus

p53 and DNA damage-regulated protein 1

metabolic process

Palmitoyl-protein thioesterase 1

cell communication;cell organization and biogenesis;cellular
homeostasis;metabolic process;regulation of biological

process;response to stimulus;transport

Partitioning defective 3 homolog

cell differentiation;cell division;cell organization and
biogenesis;regulation of biological process;response to

stimulus;transport

Paternally-expressed gene 3 protein

cell death;metabolic process;regulation of biological process

PCTP-like protein

regulation of biological process;transport

Peptidyl-prolyl cis-trans isomerase F, mitochondrial

cell death;cell organization and biogenesis;metabolic

process;regulation of biological process;response to stimulus

Phosphatidylinositol 5-phosphate 4-kinase type-2

gamma

metabolic process;regulation of biological process
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Protein

Biological Process

Phosphoenolpyruvate carboxykinase

cellular homeostasis;metabolic process;regulation of

biological process;response to stimulus

Phospholemman

regulation of biological process;transport

Plakophilin-2

cell communication;cell organization and

biogenesis;regulation of biological process

Platelet-activating factor acetylhydrolase IB subunit
alpha

cell communication;cell differentiation;cell division;cell
organization and biogenesis;cell proliferation;cellular
component movement;development;metabolic
process;regulation of biological process;response to

stimulus;transport

Poly [ADP-ribose] polymerase 1

cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

Polymerase delta-interacting protein 3

metabolic process;regulation of biological process;transport

Prefoldin subunit 2

metabolic process;regulation of biological process

Prefoldin subunit 4

metabolic process

prefoldin subunit 5

metabolic process;regulation of biological process

Pre-mRNA-splicing factor RBM22

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

pre-rRNA processing protein FTSJ3

metabolic process

Probable ATP-dependent RNA helicase DDX52

metabolic process

Probable ATP-dependent RNA helicase DDX6

cell organization and biogenesis;metabolic process;regulation

of biological process

Probable dimethyladenosine transferase

metabolic process

Probable RNA-binding protein 19

development;regulation of biological process

Probable rRNA-processing protein EBP2

metabolic process

prolow-density lipoprotein receptor-related protein
1

cell proliferation;development;metabolic process;regulation

of biological process;response to stimulus;transport

Proteasomal ubiquitin receptor ADRM1

cell organization and biogenesis;metabolic process;regulation

of biological process

Proteasome activator complex subunit 1

metabolic process;regulation of biological process;response
to stimulus

proteasome activator complex subunit 2

metabolic process;regulation of biological process;response

to stimulus

Proteasome assembly chaperone 2

cell organization and biogenesis;regulation of biological

process

protein 4.1

cell organization and biogenesis

Protein deglycase DJ-1

cell communication;cell organization and biogenesis;defense
response;metabolic process;regulation of biological

process;response to stimulus;transport

Protein DEK

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Protein diaphanous homolog 1

cell organization and biogenesis;regulation of biological

process;response to stimulus

Protein Dr1

cell organization and biogenesis;metabolic process;regulation

of biological process

Protein enabled homolog

cellular component movement
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Protein

Biological Process

Protein FAM91A1

protein

farnesyltransferase/geranylgeranyltransferase type-1

subunit alpha

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

protein flightless-1 homolog

cell organization and biogenesis;development;metabolic

process;regulation of biological process

Protein HEXIM1

metabolic process;regulation of biological process

protein LYRIC

cell organization and biogenesis;regulation of biological

process;response to stimulus

Protein NipSnap homolog 1

Protein PBDC1

Protein PML

cell death;cell differentiation;cell organization and
biogenesis;cellular component movement;cellular
homeostasis;defense response;metabolic process;regulation

of biological process;response to stimulus;transport

protein quaking

cell differentiation;development;metabolic

process;regulation of biological process;transport

Protein S100-P

cellular component movement;response to stimulus

Protein sel-1 homolog 1

metabolic process;regulation of biological process;response

to stimulus;transport

Protein transport protein Sec24A

cell organization and biogenesis;regulation of biological

process;transport

Protein transport protein sec24c

cell organization and biogenesis;regulation of biological

process;transport

protein transport protein Sec61 subunit beta

metabolic process;transport

Prothymosin alpha

cell organization and biogenesis;metabolic process

Putative helicase MOV-10

metabolic process;regulation of biological process;response
to stimulus

Pyridoxal-dependent decarboxylase domain-

containing protein 1

metabolic process

Pyridoxine-5'-phosphate oxidase

metabolic process;regulation of biological process

Ragulator complex protein LAMTORS

cell communication;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

Ran-specific GTPase-activating protein

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

Ras GTPase-activating protein-binding protein 2

regulation of biological process;response to

stimulus;transport

ras-related protein rab-10

cell differentiation;cell organization and biogenesis;regulation

of biological process;response to stimulus;transport

Ras-related protein Rab-2A

cell organization and biogenesis;regulation of biological

process;response to stimulus;transport

Reelin

cell differentiation;cell organization and biogenesis;cellular
component movement;development;metabolic

process;regulation of biological process;response to stimulus

Regulator of microtubule dynamics protein 3

cell death;cell differentiation;cellular homeostasis

Retrotransposon-derived protein PEG10

cell death;cell differentiation;cell organization and

biogenesis;regulation of biological process;reproduction
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Protein

Biological Process

Rho-associated protein kinase 2

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Ribonuclease inhibitor

metabolic process;regulation of biological process

Ribonucleoside-diphosphate reductase large

subunit

cell organization and biogenesis;cell proliferation;metabolic

process;response to stimulus

Ribosomal L1 domain-containing protein 1

cell differentiation;metabolic process;regulation of biological

process

Ribosomal protein S6 kinase alpha-3

cell death;metabolic process;regulation of biological

process;response to stimulus

Ribosomal RNA small subunit methyltransferase

Nepl

metabolic process

RNA-binding motif protein, X chromosome

cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

RNA-binding protein 12

RNA-binding protein 27

metabolic process

RNA-binding protein 8A

metabolic process;regulation of biological process;transport

RNA-binding protein FUS

metabolic process;regulation of biological process;response
to stimulus

rRNA 2'-O-methyltransferase fibrillarin

cell differentiation;cell organization and

biogenesis;metabolic process

RRP12-like protein

S-adenosylmethionine synthase isoform type-1

cell organization and biogenesis;metabolic process

SAP domain-containing ribonucleoprotein

metabolic process;regulation of biological process;transport

scaffold attachment factor B2

cell differentiation;metabolic process;regulation of biological

process

cell division;cell organization and biogenesis;regulation of

Septin-7 biological process
cell division;cell organization and biogenesis;regulation of
Septin-9 biological process

Serine/arginine-rich splicing factor 1

cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;transport

Serine/arginine-rich splicing factor 6

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus;transport

Serine/threonine-protein kinase OSR1

metabolic process;regulation of biological process;response

to stimulus

serine/threonine-protein phosphatase 2A 65 kDa

regulatory subunit A alpha isoform

cell death;cell organization and biogenesis;metabolic

process;regulation of biological process;response to stimulus

Serine/threonine-protein phosphatase Pgam5,

mitochondrial

cell death;metabolic process;regulation of biological

process;response to stimulus

Serotransferrin

cellular homeostasis;regulation of biological

process;response to stimulus;transport

Serpin H1

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

S-formylglutathione hydrolase

metabolic process
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Protein

Biological Process

SH3 domain-binding glutamic acid-rich-like protein
3

cell organization and biogenesis;cellular
homeostasis;metabolic process;regulation of biological

process

SH3 domain-containing kinase-binding protein 1

cell communication;cell death;cell organization and
biogenesis;cellular component movement;metabolic

process;regulation of biological process;transport

Sideroflexin-1

cell differentiation;transport

Sideroflexin-3

transport

Signal peptidase complex subunit 2

metabolic process;transport

Signal peptidase complex subunit 3

metabolic process

Signal recognition particle subunit SRP72

cell organization and biogenesis;response to

stimulus;transport

Signal transducer and activator of transcription 1-
alpha/beta

cell death;cell differentiation;cell proliferation;cellular
component movement;defense response;metabolic

process;regulation of biological process;response to stimulus

Small glutamine-rich tetratricopeptide repeat-

containing protein alpha

regulation of biological process

Small nuclear ribonucleoprotein Sm D1

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

Small subunit processome component 20 homolog

metabolic process;regulation of biological process

sodium-coupled neutral amino acid transporter 2

cell communication;response to stimulus;transport

Soluble lamin-associated protein of 75 kDa

Sorting nexin-2

cell organization and biogenesis;transport

sorting nexin-5

cell organization and biogenesis;regulation of biological

process;transport

Spermine synthase

metabolic process

splicing factor 3A subunit 1

cell organization and biogenesis;metabolic process;regulation

of biological process

splicing factor 3a subunit 3

cell organization and biogenesis;metabolic process

squalene synthase

metabolic process

SRA stem-loop-interacting RNA-binding protein,

mitochondrial

cell organization and biogenesis;cellular component
movement;metabolic process;regulation of biological

process

Sterol 26-hydroxylase, mitochondrial

metabolic process

Structural maintenance of chromosomes protein 3

cell division;cell organization and biogenesis;metabolic
process;regulation of biological process;response to

stimulus;transport

Sulfatase-modifying factor 2

metabolic process

SWI/SNF-related matrix-associated actin-dependent
regulator of chromatin subfamily A member 5

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

Synapse-associated protein 1

Synaptic vesicle membrane protein VAT-1 homolog

metabolic process;regulation of biological process

Talin-1

cell organization and biogenesis;cellular component

movement;transport

T-complex protein 1 subunit alpha

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

tetratricopeptide repeat protein 1

metabolic process
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Protein

Biological Process

tetratricopeptide repeat protein 27

thioredoxin

cell communication;cell proliferation;cellular component
movement;cellular homeostasis;metabolic
process;regulation of biological process;response to

stimulus;transport

thiosulfate sulfurtransferase

cell differentiation;metabolic process;transport

THO complex subunit 4

cell differentiation;metabolic process;regulation of biological

process;response to stimulus;transport

Thymidine kinase, cytosolic

cell organization and biogenesis;cell proliferation;metabolic

process;response to stimulus

Transcription activator BRG1

cell organization and biogenesis;metabolic process;regulation

of biological process

transcription elongation factor spt6

cell organization and biogenesis;metabolic process;regulation

of biological process;transport

transcription factor BTF3

metabolic process;regulation of biological process;transport

Transcription initiation factor IIA subunit 1

metabolic process;regulation of biological process

Transcription intermediary factor 1-beta

cell organization and biogenesis;defense response;metabolic

process;regulation of biological process;response to stimulus

Transcriptional repressor protein YY1

cell differentiation;cell organization and
biogenesis;metabolic process;regulation of biological

process;response to stimulus

Transducin beta-like protein 3

metabolic process

Transforming protein RhoA

cell division;cell organization and biogenesis;cellular
component movement;regulation of biological

process;response to stimulus

Translation initiation factor IF-2, mitochondrial

cell organization and biogenesis;metabolic process;regulation

of biological process;response to stimulus

translational activator GCN1

cell communication;metabolic process;regulation of

biological process;response to stimulus

Translationally-controlled tumor protein

cell differentiation;cellular homeostasis;regulation of

biological process;response to stimulus;transport

Translin

metabolic process;regulation of biological process

Transmembrane 9 superfamily member 2

transport

Transmembrane 9 superfamily member 4

cell organization and biogenesis;cellular
homeostasis;regulation of biological process;response to

stimulus;transport

Transmembrane emp24 domain-containing protein
a4

regulation of biological process;response to

stimulus;transport

Transmembrane protein 2

development

Transmembrane protein 205

Triokinase/FMN cyclase

defense response;metabolic process;regulation of biological

process;response to stimulus

tRNA-dihydrouridine(47) synthase

metabolic process

tRNA-splicing ligase RtcB homolog

metabolic process

Tropomyosin alpha-4 chain

cell differentiation;cellular component movement

Tubulin beta-2B chain

cell organization and biogenesis;cellular component

movement
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Protein

Biological Process

tubulin-folding cofactor B

cell differentiation;development

Tubulin-specific chaperone A

cell organization and biogenesis;metabolic process

Tubulin—-tyrosine ligase-like protein 12

metabolic process

U1 small nuclear ribonucleoprotein C

cell organization and biogenesis;metabolic process

U3 small nucleolar RNA-associated protein 14

homolog A

metabolic process

U3 small nucleolar RNA-associated protein 18

homolog

metabolic process

U3 small nucleolar RNA-associated protein 6

homolog

metabolic process

U5 small nuclear ribonucleoprotein 200 kDa

helicase

cell differentiation;cell organization and

biogenesis;metabolic process

Ubiquinone biosynthesis protein COQ9,
mitochondrial

metabolic process

Ubiquitin carboxyl-terminal hydrolase 24

cellular component movement;metabolic process

ubiquitin-like modifier-activating enzyme 7

metabolic process;regulation of biological process;response
to stimulus

Ubiquitin-like protein ISG15

defense response;metabolic process;regulation of biological
process;response to stimulus

Uncharacterized protein C20orfd7, mitochondrial

cell organization and biogenesis;cellular
homeostasis;transport

Unconventional myosin-VI

cellular component movement;regulation of biological

process;response to stimulus;transport

UTP--glucose-1-phosphate uridylyltransferase

metabolic process

Valine--tRNA ligase

metabolic process;regulation of biological process

Vasodilator-stimulated phosphoprotein

cell organization and biogenesis;cellular component

movement;regulation of biological process

vitamin K epoxide reductase complex subunit 1

coagulation;metabolic process

V-type proton ATPase subunit E 1

cellular homeostasis;regulation of biological
process;response to stimulus;transport

WD repeat-containing protein 18

development;metabolic process

WD repeat-containing protein 5

cell organization and biogenesis;metabolic process;regulation

of biological process

WW domain-binding protein 11

metabolic process;regulation of biological process

Y-box-binding protein 3

metabolic process;regulation of biological process;response

to stimulus

zinc finger CCCH-type antiviral protein 1

defense response;regulation of biological process;response

to stimulus

Zinc finger protein 512

metabolic process;regulation of biological process

Zinc finger protein ubi-d4

cell death;metabolic process;regulation of biological

process;response to stimulus
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AMANUIN

Culturing media and reagents involving in cell stimulation and viability assay

1.) Complete DMEM (100 ml) (Store at 4°C)

Incomplete DMEM 90 ml
FBS 10 ml
5000 U/ml Penicillin/Streptomycin 1 ml
100X MEM-NEAA 1 ml

2.) IXPBSpH 7.4
PBS 1 pouch
Distilled water 1 liter

PBS powder was dissolved in distilled water, sterilized this solution by autoclaving at
121°C for 15 minutes and stored at room temperature.
3.) 0.1% BSA (Store at 4°C)

BSA 0.01 g

Sterile PBS 10 ml
4.) 5 mg/ml MTT solution

MTT 50 mg

Sterile PBS 10 ml

MTT was dissolved in sterile PBS and filtrated by 0.2 uM acrodisc syringe filter. This
solution was kept at 4°C with light protection.

Mastermixes for reverse transcription and quantitative real-time PCR
1.) Mastermix for cDNA synthesis (1 reaction)
RNase free water 5.5 ul
10X RT buffer 3 ul

25 mM MgCl, 6.6 ul
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10 mM dNTPs 2 ul
50 M Random hexamer 0.5 ul
20 U/ul RNase inhibitor 0.6 ul
50 U/ul Multiscribe 0.25 ul
RNA 200 ng/pl 11.5 pl

2.) Mastermix for gPCR (1 reaction)

Power SYBR Green PCR Master Mix 10 pul
RNase-free water 7 ul
20 pM forward primer 0.5 pl
20 uM reverse primer 0.5 ul
50 ng/ul of cDNA or DNA 2 ul

Reagents in SDS-PAGE preparation
1.) 1.5 M Tris-HCl pH 8.8
Tris base 181.7 g

This agent was dissolved in 750 ml of Milli Q and then adjusted pH to 8.8 by HCL. The
final volume of this solution was adjusted to 1,000 ml with Milli Q. This solution was kept at

4°C.

2.) 1 M Tris-HCl pH 6.8
Tris base 121.1 g

This chemical was combined with 750 ml of Milli Q followed by pH adjustment to pH
6.8 using HCL. The volume was adjusted to 1,000 ml by Milli Q and this solution was stored at
4°C.

3.) 10% SDS
SDS 10 g
Milli Q 100 ml
4.) 10% APS

Ammonium persulfate 0.1 g

Milli Q 1 ml
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This solution should be fresh preparation.
Buffer for running SDS-PAGE

1.) 10X SDS-PAGE running buffer

Glycine 144 g
Tris base 30.2 g
SDS 10 g

All chemicals were dissolved in Milli Q and adjusted to final volume of 1,000 ml with

MilliQ. This buffer was kept at room temperature.
2.) 1X SDS-PAGE running buffer
10X SDS-PAGE running buffer 100 ml
Milli Q 900 ml
Reagents and buffers in western blotting assay

1.) Lysis solution

Tris base 9.3642 g
Thio urea 15.22 g
Urea a2 g
CHAPS 4 g

All chemicals were dissolved in 100 ml of distilled water. The pH of this solution was
adjusted to 6.8 with HCl and this solution was stored at -20°C. Protease inhibitor cocktails was

added to the solution prior to use.

2.) Laemmli buffer (2X)

10% (w/v) SDS a4 ml
Glycerol 2 ml
1 M Tris-HCl (pH 6.8) 1.2 ml

Milli Q 2.8 ml
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After combination of all agents, bromophenol blue was added to the solution with

final concentration 0.02% (w/v). This buffer was stored at -20°C until use. 30 mg of DTT was

added to 1 ml of this buffer prior to use.
3.) 12.5% SDS-PAGE (1 gel)
Milli Q
40% Acrylamide gel
1.5 M Tris-HCl pH 8.8
10% SDS
10% APS
TEMED
4.) 4% Stacking gel (1 gel)
Milli Q
40% Acrylamide gel
1 M Tris-HCl pH 6.8
10% SDS
10% APS
TEMED
5.) 10X Transfer buffer (Store at 4°C)
Glycine
Tris base
Milli Q
6.) 1X Transfer buffer (Store at 4°C)
10X Transfer buffer
Methanol
Milli Q

7.) 10X TBS

4,175
3,125
25
100

100

3,650
625
625
50

50

1441
30.3

1,000

100
200

700

pl

ul

pul
ul

pul

ul
ul
ul
ul
ul

ul
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Tris base 60.5 g
NaCl 88.7 g

Both Tris base and NaCl were dissolve in 1,000 ml of Milli Q and this buffer was kept

at room temperature.

8.) 1X TBST
10X TBS 100 ml
Tween 20 1 ml

Both solutions were mixed and adjusted volume to 1,000 ml with Milli Q. This buffer

was kept at room temperature.
9.) 5% Skim milk
Skim milk 0.25 g
IX TBST 5 ml
Reagents and buffers in 2-DE

1.) Rehydration stock solution without IPG buffer (Store at -20°C)

Urea 13.6 g
CHAPS 0.5 g
Bromophenol blue 50 pl
Distilled water 25 ml

2.) Bromophenol blue stock solution

Bromophenol blue 100 mg
Tris base 60.57 mg
Distilled water 10 ml

3.) Agarose sealing solution
SDS electrophoresis buffer 10 ml
Agarose 0.05 g

Bromophenol blue 20 pl
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4.)
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All agents were combined and heated until agarose was completely melted. This

SDS equilibrium buffer
Tris base pH 8.8

Urea

Glycerol

SDS

Bromophenol blue

10

72.07

69

a

400

g

pul

Firstly, Tris base and urea were dissolved in 90 ml of distilled water. SDS was

subsequently added to the solution. After complete dissolving of all agents, slycerol was

added and the final volume of the solution was adjusted to 200 ml prior to storage at -20°C.

Reagents involving in in-gel digestion and identification

1.)

2.)

3)

4.

5.)

6.)

1 M NH4HCO;
NH4HCO3
HPLC-grade water
50 mM NH4HCO;

1 M NHgHCO3
HPLC-grade water
25 mM NH4HCO;
50 mM NH4HCOs
HPLC-grade water
25 mM NH4HCO3 in 50% ACN
50 mM NH4HCO3
100% Acetonitrile
50% ACN/ 0.1% FA
100% Acetonitrile
HPLC-grade water
Formic acid

0.1% FA

Formic acid

HPLC-grade water

3.95
50

0.5
9.5

10

10
10
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