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BAS BRI EHEEGE (A 7 VSR - FERYETR )
LR 25 SR RERRFENT SRR

FERHIBURRYL R DFEST KTV R VWERR D EZBREAF D
BA% & PR W B A 5L

MEES BN CORYREER AT S TWRWZDIZ T A VA EHFFRICHIFIRH 0 |
Z DREGIEX R4 TR T A VR DOWT, BWEI - ZEBRET VOB, T - 1hEER
DT DEMIRE 2 AFEITH, BHE. THECRR THHE h /a2 v A /L ZNoV),
PRTANVA(SaV), B Z TANVA FEREINZHHE PRI F—< 7 A )LZAMCV, KIV,
WUV 72 8), FESEEORRVANVATHSE M R—<T A )LAHPV), TA /VAHEFRD
FRTANATHD ERIFRTANVAMHEV)ZREHE Lz,

NoV : U A NoV IZUN—RAT 2 RT 4 v VAT A TRILERIFARELEFRETH D Z & D3

SNCEY  BEREEMABRETAIOIITIANAOT N —bBiE CORAT v FIZhHD T
DRI ENT-, NoV FEEERLHETH RNA L7 a L BEHEGEFEER LI, T A
NoV DFEIZMNE 723 7T MRIER DN 1TV, RAW264.7 FIfA~DEEU B 545 & Bbh
BT RTA R T —EORECHRI Lic, R —2 2P —% HOT, BREEGRRICHFEY
% NoV EiF| % EGFEaNIHENT Lo R, IRA BRI IRSRRIKTE T, HRICBEIh2E4
THHZ LN L, BEOFEMNBS THEISN T = Va2 AVR A IDBENED P L, E
R~ AHE NoV &3S L7125 NoV 23R Ui, B ME _ERAIRRIE., BEasiiiark
ER DI A NV RAEZHERBD TEWZD, 7 4 VAR EOLBE IR APt 2R
N, EGFP B L VT T A NART F—HNDZ L&Y, b MEE LRI T2 710
A RIS D Bt LA B LTz

QX TANVAR  TERETANA C EEROES ) LS EO TG, iRl Z A, 7
ZaFIANACIL MEMWHESED # A VA C LEFIRKE S BAY (BASKELENIEE).
ERIZEATWAZERHALNERY 74X UA VA ClIIEWFEEKe X VA VA C &
EARTELSDOLFEEL TWA Z EDVRE X L7z,

R A=A NAR A NVA—FEEEAEEZFIA L S S TVEBREREHEESMLT 5 Z LI
Lo T e MR A=~ U A NAEHELSEETBEIEAZENFRTHAZ EEHTRL
Tro AW IVHIREDSADRKRRET &5 2 bivd MCPyV T HURZEIC L D HAEA long non-coding
(Inc)RNA OFEBREBOMAT 21TV, T HFURIZ L - CTHREICRITTHET S IncRNA, FEIIE T
% IncRNA Z&—FEEA LT LT,

HPV : B U RXZE HPV ® 5L 8 FEFAD VLP #/ER L7-, 7=, BRICHESL STV 5 ELISA &
ZAWT, BARADOREER 200 ADOIMIFIZIT 5 HPVI16 FUfliZHIE L, Fiiz /22 OMESLIZE
WTHE L RHBRT —F #187-, HPV16 0 E6 EREOM= E X F AL &1+ 5 iz o
F L AVEESE USP15 38 L OVRIE(LH USP15 C269S ZFHTHNNF 2 m U A L AR {ERL U7z, #H#f
Z B H'E FLAG-USP15, FLAG-USP15 C269S #EHMRTREREIYE, 774 =T BRI L.,
DUB-Glo protease assay % FIWCRBRENT B A REBL LT,

HEV : HEV O L7 U a 2 BEICKII L, HEVEEEHZ L) a RG22 &
ThIZUAR =D IPTADH T MR L. 1 EIRGE OEEUL TR D) L 72, Ferret
HEV OEEEBRZHBEANF 20 VA VA THRIL, FiMsMHREEE L, ERAT7 =Ly
BT ferret HEV IgG B8 LW [gM HiiED i 41, EBRA T = Ly b Tl ferret HEV BRELS
B CIEAN 2 LAV L,
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A. WFZEER

AHFFEHETIL, BRI C DGR R DS
FESL SN TN DIZ 7 A )L R RIS
WZHIFIR B 0 | F OBRYYER R B2 TR
T A VR OWT, BEEN - EBRET LD
BRFE. b5 - IGREIEBRFE D 7= 5 O HARWF 74
EESERNCATO Z LR B E 45, ABFET
BA%, ML SN D VANV A (BFL) %
ERATAZEICED,. ZNHEDTAIVAD
RRULHETE , SREERBL DT 2 D 5 Z L A3 F]
BRIZRD EEBEZ BN, ZD X D 72 B
BEBBIEAHIZEIZLY ., UA N AETH
E, TERE. BEFRBEOHIEICERL.
B, BAkom LIZED ) EEE ORI E
5452 LREFEND,

B. WFCHIE
1. Jav AL A (NoV)
1-1 =2/ A2 (MuNoV) Rk
RLF DGR S DPER

FRYL MR T OB ) & TR T~ B 72,
MuNoV®DVPg = — REEIEIZ A F 4= (Met)
EEANTLHOOEREFTA L, £,
VP2DMERE R A A 2% % L DT (T Tetra
cysteine tagZ= B A L7z, keI U LAFLE

FEARRELEIZ L > T, DAV ABERL,
SEBUT7 T 7Y a s EaVPIEifE Lo
FlgG~ IR T 4 v 7 BE—X %W THREL
L. SDS-PAGEIZ & Y fi##r L7z,

1-2 NoV UV o DS

S EFRF BRI N TS NoV F/334%

(GL4) RNA L7V a2 EEEAFERD
7=, CHEIFFR 7 A /LA (HCV) JFH-1 #kH
S ® IRES XE FICEMM TR A~ A 3 Uit
MEET (Neo) Wik, GFP @ié Neo Bif .
45357 NanoLuc (secNLuc) & FWrh 2 E
ALT=,

1-3 BRI LR S 7 ARTER DIRAT

MuNoV S7 # % RAW264.7 {lfalZ Yy S 4,
MuNoV JE&GLREAs B - —PRLEH] 120 FELE
BNz, FEFNC L HHRAEFEEZDO L O
IZxPd A28, cytopathetic effect ~DZNR %
A, ETm. WL OO Y T ILTIE 48
BEfEIL DEEE FTE L D A LA RNA BEXE
& RT-PCR (= L v M L7,

MuNoV S7 #kD2E cDNA & fHAA AT
pT7 MuNoVS7 izt LT, kT AR > Tn5
EHOWTI VAL ALREF XL
72477V —%ERK LIz, 2NBTFTAT T
U— X 0 E&FTIC TnS AL ES L D
MuNoVRNA # 1Bk L, 293T ffEIZ b F > &
Ty var L CHIBEZ A NVAEERL
Teo EDEFE EEAEEL T RAW264.7 #i
Rl e S AR T AR U A L AD D
., TnS EF%Z 27 A )L A% RT-PCR CJAl
EL., ZOMANEZEFIRE LT,

1-4 NoV BEEENICKIT HIREBLDE
RE

2006 42 05 A 15 25 2013403 H 10 H
DOz, 20 OEFETREL, FEFED
BAEBIZERTIZ T 2006 48 05 A ~2011 42 03 A
DRI A 20 B FFOFEAEFITHT CUINE S 4L,
7 ) MMERPHBA L 395 BIEDH B b
h—bt MEERGEDNDER : 4 6], £FE
REEE S H. BREREEA 15 6. B
24 Bl EAESICHH L, 7Y BBV
= /VREIEC S % 7=, ¢cDNA % template |Z
LT, 7Y FEETFV =/VEE% PCR T
H1iE L 7=, Roche GS 454 FLX Titanium % >



T. B TIEEEY OESIE®R % TS LT,
BLAIE ] O REEER OREAT IZ & LIEIC LD
fEMT L 7~, in-house DEF|fENT 7' 7 /T AT
Wk, BEFHEOBELZFRSE LT,

1-5 B X I HEENoV OMH & s T
D5y EE DR F

B THE SN T IRXINFRAI,

<X AR, RTRRI 72 8GRt 222
OB R X I HEEFEE ZIIBENRD D
5 total RNA ZfhH L. ORF3 N OARTFEE
PHERCTHA LTSI~ =T & [
v RT-PCR & OBARTFH#MT 51T > 72, NoV &7
J LR ERERBIRIC OV T, ILEFI o=
0 biE% RAW264.7 FIIRICEERE L 7 A LA
RNA OMHEZITHI ZLIcky, T4/
FEOFEERRT LTz,

1-6 KPR E L AOMIREG R OMESL

v MNERB L OKREBHEL Y BE EEE
BEAEIRL, ~ UV VCAEL, B N
BrLE®MRERICKEEALL 2T
(Advanced DMEM/F12, EGF, Noggin,
R-spondin, A83-01, Wnt-3A)IZ L ¥ E5& %17
ol b MNEE LERBHRD U AV ARG
AT LDFESLDT= GFP KB v N &HF
THEHOAREREE =RV F T 1 AN
7 —X0E M ANV EEEER LT,

2. B X4 T AV A

2002 £ 5 2010 LEITHT T, BN OEE
BENSEDONET XU AL LA C 22
BRICOWT MBICREI L2 74~ —%H
T RT-PCR (T H - T 11 AT _TOLHH
RNAZHEEL TA 7 n—=7%ETH - T
WEESIZRE L, SEfFGR LT a s
A WVAC 22 ROZ B FOEERSNZD
WL 2D T A VADBGFHNER & AR
THED BEHROE by uaX ANV AC
BT B E N SRS & LR - T 21T O
&R, R 2 E R LT,

3. RUA—<TA LA
3-1 ZfifbhEsE s S A X —%FA L= A
IV ZEEEREN DA%
E hRYF—<T7 A /LA ; BK TALA
(BKPyV). JC A /L2 (JCPyV). MCPyV

D% VPl BETEZHETHMEEBZ T a2
A NAE BRI R REE
BAE, Ak > v A A RLE LRI T
BRYF—<TAIVADT A )L ARERF
(VLP) #REH L7, SFELMLIEH S 7 X
B—ZTNEIVBRIZT 7 h—RA (Lac) &
721X LacNAc #EA LAV ~w—1{ L
PGA-Lac, PGA-LacNAc, & 512, Lac/LacNAc
(237 VR % alpha2,3 §55 % 7213 alpha2,6 f&
& & ¥ 7= PGA-23SALac, PGA-2,6SALac,
PGA-2,3SALacNAc, PGA-2,6SALacNAc %#
W, HIT. T EIZPGA Z A 7D 1000
GO 1 RRECTHE+FRMEH S 7 A5 —%
R & I A B L 7= ( Tet-LacNAc,
Tet-2,3SALacNAc, Tet-2,6SALacNAc)

3-2 MCPyV |Z & % IncRNA DIEIREE)

MCPyV @ T HiJfi %z CMV Yo &—4& —3
i T CTHEHRHE T BH S T X I K
pcDNA4HisMax-LT % Hek293 ffifa~ k Z >
A7z varl, 2BRICHEN~ZL
RNA #[EX L, EE RT-PCR 2L > THHE
IncRNA % E&HIE L7z,

4. Xr¥'u—=<=7 A4 /LA (HPV)
4-1 BARATOE I A7 B HPV HFUEOREE
Wi DA

EYURZEIHPV 15 EED S B, 16/18/31
/33/35/51/52/58 Bl > 8 FEFHD VLP Z{ERL L7~
DB, 168 VLP ZHFEICAWT, f#E
72 BARNE 4 200 ADIMEH > HPV16 O
{&ffi% ELISA RIZTHIE L7, BARDO&ZME
IZBWT, R &5 HPV DNA & o Hifs o
L ABEWVIERD SN TWRNWT &b K
T Z & e 4 Huge (B, FE0, dTas. JuMl -
BH 50 BRIR) &R L, 10-19 7%, 20-29 7%,
30-39 5% . 40-49 5. 50-59 5% D 5 X 4T,
B XD 40 fril (FBHER 20 #il, £tk
¥ 20 MAR)  (BEF 200 k) FRIE LT,

42 Weel 12 L% HPV DNA #EERLOF
HiHAE

PV16 Bl ) A EBEEICHERT 5 T B H
S W12 fifalci VT Weel 2/ v 7 X7
L. 2 B#IZ HPV # ) A0 ¥ —Z2HIE
L7, =t —. DNA ZHiH L, HPV16 #
JAhBVTINVEALPCREICTEEL,



F7 . b MEIRE 293 M BV T, Weel
/vy, BH, HPV O DNA
~UH—FThs El (HPVI6 ) % FLAG
& 7 &ML T (LLF FLAG-16E1 & I&)
FREIFEEL S .2 H#1Z FLAG-16E1 ® mRNA
B4 RIPCRIEICTHIEL, #o32E
REBY T AZ L TayT 72k D
HIE Lz,

F7-. 293 A= HPV DNA fatk o+ =
FEE SR C33A iz T, HA % JEéE
Weel BLIEDREEEAKE FLAG-16E1
RIS H, 16El & DOREAICHLERE
W% GST ZAE 0T vEA L VREEL
77o FE723EIZ, 16E1 @ Weel & OFEEITHE
7 fEIER S [FARICFEE LT,

293 HERIZ BT, Weel & Cdc27 % RNAI
Bzl v &L, FLAG-16E1 O ¥
VR BRBEEENE L, £, FERIZ
Weel / v 27 X7 293 {ifA T D APC EAE

DOIERECFNC R 28 A L7- FLAG-16E1 <°,

El 2% F AbE N LESMRICEETH
HEEZLNTWS 483 ZLEHOT7T I /Y
DUET ToVICEBRLUEERRE (K483A)
DHF R EHBLE RN LTz,

4-3  in vitro USP15 assay &2 D{EHL

Hi5 #H 2 iz FLAG-USP15, FLAG-USP15
C269S #HBTHMMZ N\ Faa v A LA
% %Y S, FLAG beads CHMix EHE %
T 74 =T 4 B8 L7, DUB-Glo protease
assay (Promega)% i\, in vitro USP15 assay
FE/ER L7z, Z-RLRGG-NH 2EIlr&h 3
YT =7 —BERPHERT S0, VI
J A= —THIWEMEZREIE L,

4-4  KREBEIZIT 5 Avi-Hiss-USP15 UCH D
FEHL LR

7 LR YA xRV EEER S e
FIVTIEE RN RARTF R4 7
TV —%ERT DA & £ OMBRRE R
#ff RaPID (the random non-standard peptides
integrated discovery) system C USP15 D&M
HALICRER T DA T F FER N-A F v
RTF ) AERIS B 72912, Avi-Hise-USP15
UCH(ubiquitin carboxyl-terminal hydrolase) %
KAFE DHS5a THELXH ., HisTrap HP(GE
Healthcare) & VN, 77 4 =7 4 BRI L 7=,

4-5 HPV 16E6 DR Y % F AL

X TFURKOBRERELZEDL DT,
Hiss-E1,MEF-E6AP. Hise-UbcH7, GST-11ES6,
GST-16E6 Z##x BBH & L CRE, BHL
oo THHOMMBMZERE XMV, HPV E6
EHE® invitro = B F AL AT L7,

5.ERIFL T A VA (HEV)
5-1 HEV V7V 2 OREEE

EYLE D HEV 7 b — 2 OREEE DfaEk %
ViR—Z —BzTEBRLEZVTY a2
RNA % b M B Sefifa PLC/PRE/S Ml
BAL, VAR—F —BETIEETLINED
DI, Fo, A CTHEEH ZRELS
H., ALY RNAZEBATAHZ L
T, BEEAFICVTY a2 RNA BREE X
NI TR REENRERINDNE 9 0%
T,

52 7= L v NHEVESKRIFO/ERIE L OVF
DIt

E2ERBION H BT C R, &HICH
Ui A R4 LT ferret HEV ORF2 Z 3B W
A v AKERL T (ferret HEV-LPs) % {EfL L7~
ferret HEV-LPs % Fi\\ CHiAR H ELISA %
BIST L7z, $t ferret HEV-LPs Hifk & 05
FRID R/ 5 HEV & O s % ELISA T
HI7E L ferret HEV OHURME A BEE1O G, G3,
G4 BXUrat HEV OHUEME S L7z, &
512, i ferret HEV-LPs Hif&A® G3HEV IZ%
3B RFEMEEHE L, ferret HEV & BEAD
HEV O MFR OB W2 RET Uiz, £ 72, ferret
HEV IZBET 2 EFRELIT o I,

C. TFoehs R
1. /A Lx (NoV)
1-1  MuNoV YL 7 OMEREK 5
Wik vy AR EEEAER LS, BE
1.36 glem® & HULMZ VPL DN RSB EH
770 VP1 % 1 BRUWPERI 74720 180 0+ &7
e VP2, 124, VPgid24 5 FNE
ENTVWBZ ENRBENT,
NESHhTWS VPg O EDT I/ BRFRE
IZRNA & OFEEIZEE LTV A 0EFANS
7=, RNA L OFEAERTFHIESN TS T
v ) BEEAT7z=oATTI=r (F) I



BEBZT- 70— BERLL | Btk 1P
HIC 5 2 282 F~T-, Y26, Y45 [2kd
PRI FEEARENHE Lz, DE D, Y26,Y45
{Z RNA & DOFESENN S D Z ERIBEN
Too Y40, Y117 1E, BEMERI 7RO &
L3R LTH Y AN—F 2 NIRD L
N7,

VP2 DIBHE R A A VRREZEITo72, VP2
OT X BBREFINS 2 RiEEE FHI L., Tetra
cycteine tag(TCtag)ZfAL/7zI 2 —& b
Ja— % T FEEER U, Bk O
ENBDOENTZOE., C K PRI
— =Pl tag ALY 0 —2 OBRT
HH, VP2 ® C K FHEINZN—Z
— FLAMZ, VP2 O#ERRIZBA G- L TV B AR
RS 5,

1-2 NoV L7V 2 DREEE

BRI T NoV KL 1B AENE 2 Az 4
A=, RNA L7V o OERZ AT,
F 3Bk (GL4) @ ORF1 BixF Fimic C AR
KA NVAHERKD IRES & 324~ A > Uit
BETF AL cDNA 2B LTz, %
72, MuNoV XM CHEFENFEETH D
DT, ZOEBFEFHL THEBATEEA
RNA L7V a U 2EY 32 ENARETH
HEHIFEIND, -, B N B YA NLAD
RNA L7V 3 UAERRICBW TR WS & 72
LB, R LR—% —&EFE2H
FIANTEV T a v B ERLL T,

1-3  BEFEIC ST S 7 T IVIREER DRRMT
Far A X —EBHERD S MuNoV H#
FEPLEZNRDOH D b DE AT J—= 7 L
7= Z A, PBK, mTOR,%# LT ATM O£
T =BT 2B OEER T A LR
Lz XD MREEEICHT AENR LN
Tre FDIEMTH, EGF Z &K, polo-like
kinase, p38MAPK 72 ¥ OFHEX|T b flfafE=E
MHOIHINBLE N, —JF ., FLT3 kinase,
c-MET, VEGF ZZ&EDOEXITIX, VAV
ARG X AR RET AR R BB E
Ent-, ERERRERIZ, Aurora ¥ —F,
Burton tyrosine ¥ —EHEFHTH RO
Tro THUHD U A VARG L B MRS
WZxt U CRLE/MS, (BEDRPR O
O _EFEF 7 4 /LA RNA 1%, #iElsh

TV BBRIZIERED B S T B BRI i3
ML TW=, Lo LIREENMEE STV D
HA Tk, [HEAKR & CEEREOBED Lk
YAV ABEIZIERIE Do T,

MuNoV S7 ¥REE Z A A TS pT7
MuNoVS7 IZ%f LT, Tn5 FT ARV T
L0~V UVMEBRBETE T VX LI
AL, W T~A Uitz @R+ 5 2 &
THrIUVRARY VAT v— B8R LTz,
1B 5 U7 F R 2 MuNoV 7> B ek Yu s | - B2 288
DFEVN TnS5 BB O ALLE , MuNoV nt# 2513
2T LTz, ZOALEIL, ORF1 @ NS3 =1—
REEIEEN T, NS3 @ 131 BB 7 I /BB
Lys & 132 E O Thr OREIZHEA S TV,
IOy a— 0%, BAT L FRRE OBEIEINEE
DT, LML D Z OELIZ Venus &
e & B (T14bp) B BWET T A
YA O U E A TES] (393bp) EFEA
LB/t . i n— 0 2552 L1 T
o lzlzd, EVESIOFEAITE LW EE
Z b,

1-4 NoV RYHENIZBIT DB E
HE
BAREIX, 24 iEd ok (e h—
b MR ER T 2HRE, EHARTEEH
TSR, BEREFFEEF CT2HE) T
mHEnk, kERy—7 = o —0
Frickvn, —EERNICRBWNT, 2 5&
FARIB L OO UERE (1.7-47.7%) .
BLOBW/NERE (0.2-04%) B EH
oo BEOY VT —EILLEY—0 2
AT, ThOOEEOKRHIZTTE ek
ST, BERPEOMBAEDLEIX, GIL3,
GIL.6, GIL9, GIL.13 ., # # T % .
GIL.4_2004/05, 2006b, 2008a, 2009a 72 &
DREERENFEE SN, BERKLEIT,
BRI FEE T, HBICEHEIND
BELETHDHZ N bhol,

1-5 ER X I NoV Okt b il
TO5REDRAA

HEOEMBE CTHEINZF Va2t X
VR X I DIFENEY 4 BIED B NoV D5
JLAHEEEEZ LD 392bp OHEIEEY N
B &z, TOEEEFZRE L, R
PER LTz A, ERA~ U XHE Nov



VIS LB R X 3D NoV OF % =
— v RRXIMEFE NoV & & HITIBAK
L. M NoV THDHZ &R rRENT,
EERH~ 7 ZHRD NoV NEFEFEETH 5
MAbAI (RAW264.7) % VT, RT-PCR B
MTHoTm 4 IENLD T AN RSEEER
H 723, CPE OFBIW N T A /LA RNA &
@ﬁa}ju%mu b)) Eﬂfzb)/) f:o
1-6 BEEBE LRI R DS

B NG - KB EE ORI Sh, ElisE
BNFRRICR>To ke NEBANT /A4 FE&
FAUNT GFP FEEL 7 A /L R YL DOFEST A3
Fatr, BEBIZHAWA < R P T A LA
KFOEBREAETAZD,. ~ ) V=%

BERLEIC LV RETDLENHoT, £z,

Y ABIZ XY, ERRAAR A Bk
THZEICEY, TA N RBEESROWEN
MRSz, B e NIBE ERMIRIZZ O X
D IRALVEBIT L CHIIRERFE SN D20,
TR OB E L & 1TV O, RYSHR O F BB
BICHEPI LTz,

2. B Z A )R

THEURETANAC REORELETDE
EEFNZHOWT, B hevvrZ A VAC
WZBIT 2 Z 0 B RS & Ll - f7iT L7-5S
B eErBLIOU uZuA LR C HRET
IXZ I ENERFNIAR 8 T i W R 2358
LDITER, THEaLZ T AR C ERETITE
BN K X 70 hBE D TR &bf‘ozh TEaETA )
A C [3BEEBEHIZHEEICEA TS Z LA
bk rolz,

f/2, AEEFE LT A Z L LA C
DOFBEFESIFRIC, BEHROE FBLIOY
AL C DYEEETFERYINZ
LT, RN A ER L2 A, B b
BIOorvex oA RA CIiFnEHE~—
DBETHICSEINDDIIR LT, 741
Z2UANA CIXEEOBEFRICHESN
HZEBHALNERY . BN 11 Aok
BETICOVWTERIBLETAEZAETHE
BoOTEaZIALNVA CBBPEEL, KL
THLTNWDZ EBHLNE 2o T,

3. R A—<TA LA
3-1 ZMi{bbEH Y SR X —%2RBE LU A
T ABEEEEANT D BR %

BKPyV . N JCPyV (3¥EEH 7 T A X —D 5
LE T T T VB %EE T PGA-2,3SALac,
PGA-2,6SALac, PGA-2 3LacNAc,
PGA-2,6LacNAc D4, ZheR L < b L
Teo MOFESHOGE IR EIC VLP (X &
A EBH I N2 > T2, —F., MCPyV 0%
1%, BKPyV, JCPyV & [AEEIZ PGA-2,3SALac,
PGA-2,6SALac, PGA-2,3LacNAc,
PGA-2,6LacNAc DILEZNR N B,
PGA-Lac, PGA-LacNAc, Tet-2,3SALacNAc,
Tet-SA2,6LacNAc T & ZhZRITE b D DOILE
iR,

3-2 MCPyV |2 & % IncRNA D IEIHZ5H)

large T HFUR(ITD)EZEDRT T A 0 I
) 7Y ROIKDRERTHZ L2V T XHF

7 u sy b CHER LTz, Z OMAEE Ry
2 —E AN RNA 238 L, 25 FED
IncRNA O L~V ERIE Lz, =EMST
L7 EREIT > 7o fE S, LT/57kT FEUZHED
NEURL3 D BEZE 70 38 BLTLHE & ILOC643650 O
FEETRAFRELSE OO, B%EL
NEURL3 OFH L~ L% LT/57KT RELIZ
S>THI6fEE TILE LT,

4. Xr’u—< 7 A LA (HPV)
4-1 HARATOR Y R 7 A HPV HFUKDORA
RLOFE

R/ B AN 200 A IfiE (Zoi 103 B,
B 97 fafk) @ HPV16 Hififli% ELISA %
WCTHIE LTz & 2 A, JuEBERIZ LM ik
6.8%. BEMETIZ 62% Th o7, DK
ITEETIZ 40 R G, B30 RN AL
iz,

42 Weel |2 X % HPV DNA #FEFESRIDH
HitEAE

WI2HIIZ T Weel &/ w7 B Lz
Z A, HPV 7 ) L8N 30%~& A L,
Weel / v 27 X428 b, FLAG-16E1 @
mRNA L~ULZITIE & A EEERR - T
MW, Z U RXTBL~LRE LB Lz, 18
FIEL & NI B L~V [RRRICE L < B
uto B AIE 3k U-2 OS #ifila=>, Hela #R

WZBWTh, FIROBEEIE LI, 293
M 33T Weel-HA & FLAG-16E1 % #:38 5,
EH % &, FLAG-16E1 OX /7B L~L



DEMLE, 202D, Weel 1IFIER#%

@ 16E1 OLZEIZE D Z EBNREB Iz,

FLAG-16E1 & Weel-HA #ILFEH IE7-
293 HIRESC C33A HIfRIZ B\ T, WEDORA
DIRFETERRIRIZ K 0 R S 4172, GST 7 v
T vyEALICXL D, 16E1 &£ Weel X
440-649 aa & 215-646 aa DFEEE TFNFE
BRATDH I ENTRENT,

W Weel 12 & 5 16E1 22 E{LEREIZ D
WTRRET L7z, 293 MIfRICR VLT, Weel %
J w7 Z v L, FLAG-16E1(K483)% fti %%
REgtzA avba—n ) v xyy
WCHRTH U IRT B LT 76%DFEN
Hbiviz, BAER O FLAG-16E1 (X 17%0D %
WL BELNRNT E0v5, Weel X 16E1
D K483 DX F U AbLEIN LRz flE
T A5 ENRBENT, 16E1 § APC REIZ
SR EIND DD, Fi-, Weel (X% DHE
BOSRERETLONERE L& 2 A,
Weel % 16E1 @ APC RREKIZ L B0 fR%I1E &
AEHZELRNT LR E N,

4-3  invitro USP15 assay & (D {ERL
DUB-Glo protease assay % V), in vitro
USP15 assay R &Z{ER L7z, 10, 20, 50,
100 nM @ FLAG-USP15 ¥ 7213 FLAG-USP15
C269S % T Z-RLRGG-NH DYl % fEMT
L7z & = A, FLAG-USP15 Tl EERIZEIHT
TEMED R & 7243, FLAG-USP15 C269S Tl
< YIWEMEZ R E T, in vitro THEE)D
TE BT USP15S Dfii—= v % F U ALEERTEME
ZRETDHRVPELETE I,

4-4 KRIBEIZE T D Avi-Hise-USP15 UCH @
FB LR

Avi-His¢-USP15 UCH BB * KB &
DHSa CREIRT 74 =T B L, 1
#_7- MEF-E6AP | % GST-11E6, GST-16E6 %
RYavrXF oAbz, EEar ha—v
@ GST ZRY 2 EXF A nZeh o7z,
Z ik Y E6AP 3 11E6, 16E6 DR U = &' % F
NEERET D X F Y T—E L LT
MEEET 5 2 LOVRIR S T,

5.E BIfF& 7 A VA (HEV)
5-1 HEV LY a2 O
Btk m— 832 DEEEATH D

ORF2 fHIfi % L R— X —BIEFLBEEHZ D
ZEIWZEVWHEV LYY arEERE L,
HEEHE (ORF2) ZH B3 5 HMMEIC,
IRES-GFPNeo ##H>L 7Y a2 EA LT
AR Z VERR L, B ETEZ 1B L > = iz O
BEAR O LI ABEEANER—E
DEEIZINER L, R FHEEE & > TV D AR
MR I, ERROT7T v a vk
RNase A ZLEE#%I1Z RNA i U, HEE. JE
BEFNFNOEEKDORT-PCR Z1To7- & =
A. K75 273 30 RNA X RNase A ##1
HTH Y, HEERO A PCR THEIE S
7o éEmb, VY aryrpnNgB Ik C
H A AREME N TR ST,

52 7=l NHEVESRIFOERE L%
DI

Ferret HEV ORF2 £ ® N K> 5 112aa,
C R¥ah> 5 47aa & K5 LTz ferret HEV ORF2
EROMBZNAF 20U A VARG LT
TnS fifaIEE F1E0 O EERK 24nm O ferret
HEV-LPs % K&E\2157~, Hi ferret HEV-LPs $1
K1% G1, G3, G4, rat HEV ¢ O X K& %R
L 773, G3 HEV @ PLC/PRE/5 flifia~ kL
BRI Lo lz, £, T AU D bEgA
SINZERHAT =Ly b5 ferret HEV-LPs
EHUR & LfiikfH ELISA RIZ X - Tht
ferret HEV IgG B L O IgM HFUA 2 i &
77

D. B
JawAiLR

TE TR A NV RRFIZNE SN
TWDUANVAEREIR, VA VAR 22k
FOWFFEFER S, VPL 28 180 4y F. VP2
2512 43 F, VPg 25 1 S0 FINE S B D TiX
M E RIS TV, L, ABFg
X, VP2, VPg & HLITBEE S FANE S
TR KT OBEEEEL TV A RREMEDR
RENTE, VP2 O C Rl PRI Z~—
& — M LIS, VP2 OBREIZBE LT D
AR S D,

rusA v —EHER xRV E AN
TUANVABEFEREDROSH D b D% R 7
J—=r 7 L7fER, PIBK, mTOR,% LT
ATM DX F—BIZxt§ 2 BEOHEART
7 A VARG X B E M 3T AR



ERR LN, 2 OMER|IOIER REFE
IR T2 Z LI L0,  Fiiliomt a v A
JVABKIBFRE DRSNS, £l2, YA LA
Y L HHRRIEE BT ERE LT L9
WCRZ 5 X —ERRERSWTIL, EE
% HuNoV HFEICFHFETE 5 L 5 REHR 7

) —= U RO EREFICANDOD, £D
VER IO\ T & X fEIT 51T 2 TET
H5D,

Tn5 FT VAR v ERWEZT X L
ANCEVERRLEZTATZ ) —L D EBEL
7~ H85E 7 1 — /1L . MuNoV %/ A 2513 FH
Y53 (ORF1,NS3 =— R{EIK) ~ TnS BLFIH3
WASHL TV, TnS BFFEAICL DAV
ZHEFE~ DI R O NI o122, 2D
ERITEETFREICHBHNER THD L5
bbb, KRELBEFHRATE LV,
NS3 & VP2 @ =— REEN H HRERT
WEICTER DD Z ERAL TR TT
. TS DOEBROKE % NI, MuNoV
@ HuNoV LD 7 Fua—F 2R L TV 5,

2 222 BRIEOH R X IBHROEBEIX
JENEW % VT RT-PCR IZ L Y NoV %
BR LA EEOHEMNE CHEIN
FrPatAVRXXI 4 BENLH LY
NoV M ahiz, EBRH~ U ZXH¥EK Nov
DHIFET D RMbN TS, v AT
o7 7 —YHEOKRLHIIRTH 5 RAW264.7
MR TODBEHITE oD, 5%, &7
J DEERFIOREICMZ T, F=2V a2t X
DRRAIFEFITEBOFXR X I HEDOB/E R
Mk AW REEEE L, Ly
NoV E:# R ONZEMWE T VD BRZE DN BFF
b,

TR — 7 2 —FHNWAHZ E TR
AR AR TE o, BRa YRR T, R
AR SR AE U TV D ITREME A RIB &
Wiz, AWFFERRIT, iz A NV ADFRAE
HeHE . JRRE. BB EERMEIT L TIT< R
THEBRELRIMAEEZOND, BIZ, B b
HE£HTIZBITS /0 v A VAEREHFEOHE
ROEMIER L 2D Z LB/ EIND,

b NBEE ERANVT A Nidfifatk & 2
20— R T A L R YT LT B
WORBEDMBETH -1, SEIEEL I
T HEIXERBA VA NAZHTEHHOTH
DM, BB IFEDO YA NVAITRBW TR

D L VEYRNER CTE D, /ey A
IV ASDRRY ARSI PERFCTE 5,

aH A NA
ASEDTTEZaF T, VA C EEHED
25 ) ARH B fEHT D 2 LTI LT,
THEuBRIA)VA C L, MEMWRXe Z Y
ANVAE C LEFINKRELS ERVERIZE
TWAZEDRHONE o7z, AEGEL N
TETE AR C BEKEOEBETIFR
PIERALTCHRELLMARY X — FOE
EERVEREEE (0 y A 7E) X 5%%R
HENBAHERIANZAORERES LT
HERTHD Ltz BREESCEETHES
Lo THELBZER YA NV RADEREER
Bz B b0 & Bbivs,

R A —<TA LA

SPR f#HTH 5, GM3 Tdh 5 2,3SA-Lac 1Z
WTFHORY A=A VAL BFEEL D
HZEWRENTT-O, A, 7l Lac
EFORERELYSDIEHES T AF —IZ DN
TR 24T o770 WU A —= 7 A L ADFEH
JTAE =LV ERERET A LD
TRL7, £72. MCPyV Tik, U{fpEH T
HILESh R 2R L2, GM3 & OFEAMEN
BKPyV, JCPyV X D B\ Z & ABEE LT\ 5
MY LIV, A IVAZEN L, ET2REN
AETEIZF 1T D IncRNA OB ENIARAZF TH
V. AlElRH L7240 R % 2 MCPyV BaEs
AN BT IncRNA B3F D K 5 IZfEh Ty
A LN LTI E T2V,

Rea—<rA LA

Bx I ETIZ, HHVDNA D Z A B
k0, BARTIZHPV52/58 7 EDIET &
FURIHPV IZ LD TERENSZ N &2 H
LLTWAE, UVF BN, 5%,
U7 F BRI HPV REIET A FREHELH Y |
HPV16/18 b, i E U X 7 B HPV Oht
HERET D EIZEETH D, DD
Wb A AN—Ty MBITERDOHESLISEN
nNo, V7FLEABLOT 7 F UM KOG
U 7 F L HPV OEFERE O MG FHIE
fbix. HPV U 7 F L OFhEFER L OB
FErOREDEMEERE 725 Z L BHRFT
x5,



KEFENS ., RKoo{bD W12 fMicB8W\WT
Weel &/ v 7 X735 &, El DS Weel &
A TERVDIZKA DX F L%
I L7z E1 RN 2 0 | HPV HERFERG R
PMMEFT 2L T, HPV 7/ oD B —H
BT B EEZ LN, ZOEFLEEET D
7D EHITHREEED D, Weel & El OFEE
ZET 2 X5 2ERBFRE CEIL, Rk
BIZIX HPV 7 2% YR D HEBR 35
ZEMHERRIZAR D LIl

HPV16E6 % H-om 2 HEBR 9 2 Bl HPV 38R
RO, Pl v F L LEESE USP1S I2%
THEAER A Bis L= EHOROEE
WCRKED UTz, AR U77 in vitro = B %5
Ak &SI USPLS # W5 Z & C,USP1S
DOIEMERE . BAEARRIISHFEETH S &
EZz2 505, 5%, USP15 UCH IZ#EET 5
BT F REMERIL, USPIS #AEL T
16B6 Dfii= % F L AbEIHET 5% % MR
9%, HPVI6ET OBz & X F L LEEHE
USP11 {ZxF LT [EER TG MHHE R, §T
USP11 BT F FEERT L TFETH D,

EBIFR D A LA

HEV replicon 7% & # & 7z %I F
(trans-packaging particles) D REYL4DNFERR T
ST BRI N T ARy —URID 1
[E] D AEGE DRI 7 & LC, HEV DEGIE
BROITICERTHD EEZbND, T,
%12 NanoLuc % L'iRh—4& — & L CTH-> HEV
VU arERAneET v A R E»D
RN K < | B OMT-OMTEL S E
DRBICHEREEZ BN,

Ferret HEV-LPs D{ERLICEREI L7z, ferret
HEV 1XG1,G3,G4 BELPrat HEV & DA X
KendH 512663, G3HEV IZXT 5
CHREEE RIS N END, Gl4
HEV & MiERDN R B FIEEMEDRIE I T,
. T AV INLOBMAERHA 7= v b
Tk ferret HEV BEDFE TIE72 W2 &b,
EREFMOREET-EREYMOEERIZY -
> TiX ferret HEV D% +0EE T 5404
ERH D,

JavyA)A
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K95 A )V AEEAZH VPL, VPg, VP2 TH
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ELIXERY 1 VANV RRFICE Sy
— VT ERTND I EWRIE I, VPg,
VP2 DFEREFRAT DFER, VPg IZIZTF 1 & 5%
HEIZRNA DAL TWAARERH D Z &,
VP2 O ¢ RIRAID_R—F 2 — kR fho
BB IR E T A NV AR FEAICHKNATDH
HEFALNMI LT,

NoV F 3k D RNA L7 U 2 MEMIEET
EERR LTz, TORBE L TR/ 02U
JVAD RNA V7Y a AEHELE T HIER L
776

MuNoV D REYLHEFEIZ B B > 7 AR E
REMHTT D BT, ¥ —EHER RV
VY, RAW264.7 fifEZ~0 MuNoV kI
T LEbNNE T A% —E%
RIEL7. £72. TnS b T U ARV U EHN
72T o F LEAZFAWT, MuNoV %/ LN
THEWAKES #BATX AN ERE L
776

FHEY NoV #F = V2B AR In
LR L7z,

W — 7 =P —% AT, EERNIC
BT 5B FRISCHEKOREE, 0Fh, Bies
B Sz LTz,

b MNBEELEERANT A KDDL R
YR D FIEFI BRI T,

uZ AR

TraATA A C DEEHRIZHOWT,
EBERTOEERIIZHLNI Lz, Zhb
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EL, 74X UANVA CIIEEOELS
BEFEICDEIND I EEPLMNI LT,

RY F—< T A LA

WEgH 7 7 A X —REFIHL T, B FRY
A=A NAENRIBETBRIED
N5 EEFOHTRLE,

MCPyV T HURDIEHIT L 5 IncRNA FEH,
BEEFL N LT,

NEa—< 7 AR
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HIE LTz,

Weel 738 E1 @ APC RIS D& 37 'E
SRR AELET S Z &C, BMiEco
HPV %7/ L O#EFHREICE S35 2 LR
hie,

FEEBOBAENIGEREORBEBEEL,
HPV16E6 DL EALRTCTH 5 USP15 DIHE
FIER 23 AT, AEX in vitro USP15
assay R DMEEIZRTY LTz, F7z, USPI5 O
TEMEEAL 2 K EICRESRL L USP15 T4 % fHE
TARBBNTF NMEROT=d DT a—T7%
VEBIL 7=, £/, B3 22X F L Y H—F
E6AP |Z & % HPV 11E6, 16E6 @ in vitro -t
XFoMT v A RERBINL LT,

HEV

HEV O L 7Y o OBEICEI L=, F
7z. PLC/PRF/5 Ml EBIEFHRILT T X
IRELFU I RNAZEATAHZ LT
V. L) arEal Lk ERIGTE S
AIREMEDSRIE S H 7z,

Ferret HEV-LPs OfERLUZ R Zh L7-, ferret
HEV 1ZGl1,G3,G4 B LW rat HEV & DAZX
ISR H DB 5T, G3HEV IZRT 5
HFEME R ERD-T22 &b, Gl4
HEV & MiERN 272 2 FIREES R E iz,
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