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TRIM29 0 HBV E#HIFMBZ _ETF M FE-a2b IHHN
ORI
b AR %S 2021110020300 FFFTAE: BL

Sl RIE K
HE

=[:0F

CAN K gmF (hepatitis B virus, HBV) R —# £ymsF, CHmFAE
TRENEHIF K, I, AL ZAEZ. =3 K5 (the tripartite motif,
TRIM) 29% A ZTRIME % & G R Z—, TIiEETRIM29AE% A 5 % X L& R
K, RAEmELF. A, TRIM29% @ 5HBVA XM LH A% L. Bk, A
A7 £ 2R F TRIM29AHBV & 4] % RAZ4E R, #F A TRIM293 & & —B%
F #.% -02b (pegylated interferon-a2b, PEG-IFN-02b) 4% 2 % 49 % "0, HHBV
DNA & & HLhl 4R & AR C =B T & -a2bdim F1F A de B R AEA 1R 35

Bk

1. HBV £ #] 5TRIM29% % : K304 48 & &R A 234 5 R8T 091%
P CA R A M £ (Chronic Hepatitis B, CHB) & 9B fetn Ak, 2% hH A
¥ A4 #mfe (peripheral blood mononuclear cells, PBMCs) , &% & & Bist X R
)2 (quantitative real time polymerase chain reaction, qRT-PCR) #& M| 484 A &
TRIM29 mRNA#y A8 3 K A K F; & & L& FFE (Western Blot, WB) 4
HepG2.2.1542HepG2 4@ i, ¥ TRIM29%& & &9 % 35 15 0o

2. TRIM29/E #tHBV & #1: ¥ pHBV1.3 #2454 £HepG2, #EHBVERIT 4%
Fetmfo A, 38 id 4% R TRIM294E & 38 i A An 4§ S+ PEsi-RNA R _EifA=TF 8 T 4w
Ja AR AV GG TRIM29 K B, 3k m )G, Bedk %% A MM 2 X3 (enzyme linked
immunosorbent assay, ELISA) # M 4m it 3% #x &K T & @ #L /2 (Hepatitis B
surface antigen, HBsAg) A= Afedi /% (Hepatitis B e antigen, HBeAg) #)& K17
M, qRT-PCR%#7 4@ it HBV pgRNA &9 48 3+ % ik K-F, VA HbEm & 2 4] K-F
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0 AL o

3. TRIM29{2 #tHBV & %48 X AL#] 69 4F 70 FFTRIM29:E & 35 i A2 & 2 B R
R E O MR b, WBAN 728 28 i b 30L& 2 B R K -F (stimulator of
interferon genes, STING) . TANK%:&# 81 (TANK-binding kinase 1, TBK1) .
TBK1# B L& & (p-TBK1) . FH#HF M5 EHF3 (interferon regulatory factor 3,
IRF3) . IRF3#B®AK G (p-IRF3) &&XMH I, qRT-PCRARM A 28 4 AL IFN-of=
IFN-B mRNA & 483} %& ik K -F . £HEK 293T 48 At ¥ 4 7| & 4 & 4 J TRIM29 i £,
It B B 4% 4 % 2 pHBV 1.3 i #2 #2STING /it #2, WBA M TRIM29% & #2STING & &
B, HHTRIM29M STINGE Aty ®isatk Ao G, A& A LRERE

(Co-Immunoprecipitation, Co-IP) & AA&MTRIM295STINGZ /A4 EAE X 7 o

4. PEG-IFN-02b*f TRIM29 % A 69 %570 : A~ ] ik & #9PEG-IFN-a2b (0, 10,
100, 10004210000 U/mL) 4t 32HepG2A4=Huh749 /.24 h, #| FqQRT-PCRA=WB#& |
TRIM29 mRNAA=& & & & 1 5L

5. TRIM29 % i 5PEG-IFN-02b4t i 2 52 69 % °f : FrTRIM294F 57 M si-RNA
B3t BBsi-RNA%E 4 £ HepG2.2.15%mfe., 4% 4 m 7 )6 m APEG-IFN-a2b4t 32 4 fia.,
WBA N 2a It 1 i gm & B Fb ik m A A B 1 (myxoma resistance 1, MX1) #=
F#HEHF%& A1 (tetratricopeptide repeats 1, IFIT1) F X HF I

6. PEG-IFN-a2b & J7 - #1CHB % % 4} &l 2 PBMCs F TRIM29 % ik #9355 &
s M E4215) 3 % PEG-IFN-02b7% 77 49 CHB % 4 1 B o, AR4E & 40477 24 B B
HBV DNA#=HBsAg#y T HF I, FCHBEH A FME LA (n=18) F=FH7
g Am (n=24) , pHAEEHETTATBTRIM29 R X £ FAed) & THFIE,

ZER:

1. A&7 CHB %% PBMCs ¥ TRIM29 mRNA A8t & i K P 3 F 14 a8
41, HepG2.2.15 #mfit. 1] TRIM29 & & 9 % ik K-F & T HepG2 %@/,

2. EUNmEEA T, HBsAg. HBeAg A= HBV pgRNA &9 % i K-F 21T %
£ TRIM29 & & T = & AT BB 48, /2 34K TRIM29 /& K T A B8 48, E ALK A 52 77 &,
TRIM29 5 STING & & 48 B 254, # 449 TRIM29 it & & R4k A% K, STING
& 80 & KX ARIK. I, &K TRIM29 A5, STING. p-TBKI #= p-IRF3 & &

II
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F LM, TBKI #= IRF3 & & G (X LW E T, H H IFN-af [FN-f mRNA
A8 3T & A K AR

3. PEG-IFN-02b % #1432 HepG2 #= Huh7 %86, 4% 9 PEG-IFN-02b K &
A% % TRIM29 #9 % X A% 1& . F % ¥ PEG-IFN-02b 4 32 HepG2.2.15 /@ i, &4k
TRIM29 /&, MXI1 #= IFIT1 & & & k3 e, & PEG-IFN-02b 7477 7 #149 CHB %
%4, A RAEEF PBMCs ¥ TRIM29 mRNA #9483t & ik K-FAKF £ 5 854,
BE&FEEFHE TR,

i

TRIM29 $2.1%) STING [&f%, fi 845 STING-TBKI1-IRF3 /~F 8 F#HE15 5
B 7423 HBV £ #). TRIM29 F# PEG-IFN-o2b # i & 17 A, CHB &%
PBMCs ¥ TRIM29 &9 % ik K -F ¥T A& AE A FU) % 2 %+ PEG-IFN-02b 7877 & &30 R
:OE RO

XHin -
TRIM29: T ARAF ¥ %% : STING-TBKI-IRF3: B —&Fi#%-a2b

11l
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Effect of TRIM29 on HBV replication and antiviral effect of

pegylated interferon-a2b

ABSTRACT

Major: Internal Medicine  Student ID: 2021110020300 Candidate: Xin Liao

Supervisor: Wu Yayun; Zhang Baofang

Objective:

Hepatitis B virus (HBV) is a hepatotropic virus that can lead to chronic hepatitis,
liver fibrosis, cirrhosis and even liver cancer. The tripartite motif (TRIM) 29 protein
is a member of the TRIM family, and it has been proved that TRIM29 can participate
in innate immune response and regulate viral replication. However, there are few
studies on the relationship between TRIM29 protein and HBV. Therefore, this study
mainly explores the role of TRIM29 in HBV replication, and preliminatively
discusses the influence of TRIM29 on the antiviral effect of pegylated interferon-a2b
(PEG-IFN-a2b). It provides scientific basis for exploring the replication mechanism

of HBV DNA and the target of pegylated interferon-a2b antiviral action.

Methods:

1. HBYV replication is associated with TRIM29: peripheral blood mononuclear
cells (PBMCs) were isolated from 30 healthy volunteers and 34 untreated Chronic
Hepatitis B (CHB) patients. Quantitative real time polymerase chain reaction
(qQRT-PCR) was used to detect the relative expression of TRIM29 mRNA in the two
groups. The difference of TRIM29 protein expression in HepG2.2.15 and HepG2 cells
was detected.

2. TRIM29 promoted HBV replication: HepG2 was transfected with pHBV1.3
plasmid to construct HBV transient transfection cell model. TRIM29 gene was

up-regulated and down-regulated in hepatitis B cell models by transfection of

v
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TRIM?29 overexpression plasmid and specific si-RNA. After successful transfection,
enzyme linked immunosorbent assay (ELISA) was used to detect the expression of
Hepatitis B surface antigen (HBsAg) and Hepatitis Be antigen (HBeAg) in cell
medium. The relative expression level of HBV pgRNA in cells was analyzed by
qRT-PCR.

3. Study on the mechanism of HBV replication promoted by TRIM: The
overexpressed or empty plasmid of TRIM29 was transfected into the hepatitis B cell
model, and the expressions of stimulator of interferon genes (STING), TANK-binding
kinase 1 (TBK1),TBK1 phosphorylated protein (p-TBK1), interferon regulatory factor
3 (IRF3) and IRF3 phosphorylated protein (p-IRF3) in the two groups were detected
by WB, and the relative expression levels of IFN-a and IFN-§ mRNA in the two
groups were detected by qRT-PCR. In HEK 293T cells, TRIM29 plasmid was
transfected according to dose gradient, and equal amounts of pHBV1.3 and STING
plasmid were transfected simultaneously. WB detected the expression of TRIM29
protein and STING protein, and analyzed the effect of TRIM29 on STING protein.
Finally, the interaction between TRIM29 and STING was investigated using the
Co-Immunoprecipitation (Co-IP) technique.

4. Effects of PEG-IFN-02b on TRIM29 expression: HepG2 and Huh7 cells
were treated with different concentrations of PEG-IFN-a2b (0,10,100,1000 and 10000
U/mL) for 24 hours, and TRIM29 mRNA and protein changes were detected by
qRT-PCR and WB.

5. Influence of TRIM29 expression and antiviral effect of PEG-IFN-a2b:
TRIM29-specific si-RNA and control si-RNA were transfected into HepG2.2.15 cells.
PEG-IFN-a2b cells were added after transfection, and the expression of antiviral
proteins Myxoma resistance 1 (MX1) and tetratricopeptide repeats 1 (IFIT1) in cells
was detected by WB.

6. Dynamic changes of TRIM29 expression in PBMCs of early CHB patients
treated with PEG-IFN-a2b: PBMCs of 42 CHB patients receiving PEG-IFN-a2b
treatment was collected. According to the changes of HBV DNA and HBsAg at 24
weeks of treatment, CHB patients were divided into early response group (n = 18) and

A%
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early non-response group (n = 24). The differences and dynamic changes of TRIM29

expression before and after treatment were analyzed.

Results:

1. The relative expression level of TRIM29mRNA in PBMCs in untreated CHB
patients was higher than that in healthy controls, and the expression level of TRIM29
protein in HepG2.2.15 cells was higher than that in HepG2 cells.

2. In the hepatitis B cell model, the expression levels of HBsAg, HBeAg and
HBYV pgRNA were higher than those of no-load control group after overexpression of
TRIM29 and lower than those of control group after knockdown of TRIM29. In terms
of mechanism studies, TRIM29 and STING protein bind to each other, and the higher
the concentration of transfected TRIM29 overexpressed plasmid, the lower the
expression of STING protein. In addition, after overexpression of TRIM29, the
protein expressions of STING, p-TBK1 and p-IRF3 were increased, while the total
protein expressions of TBK1 and IRF3 were not significantly changed, and the
relative mRNA expression levels of IFN-a and IFN- were decreased.

3. PEG-IFN-a2b treated HepG2 and Huh7 cells, the higher the concentration of
PEG-IFN-a2b used, the lower the expression of TRIM29. HepG2.2.15 cells were
treated with an equal amount of PEG-IFN-a2b, and the expression of MX1 and IFIT1
proteins increased after TRIM29 was knocked down. In the CHB patients at the early
stage of PEG-IFN-02b treatment, the relative expression level of TRIM29 mRNA in
PBMC:s in the responding patients was lower than that in the non-responding patients,

and was significantly decreased during treatment.

Conclusions:

TRIM29 targets STING degradation and negatively regulates interferon
signaling mediated by STING-TBKI-IRF3 to promote HBV replication. TRIM29
interferes with the antiviral effect of PEG-IFN-a2b, and the expression level of
TRIM29 in PBMCs of CHB patients may serve as a predictor of the response of
patients to PEG-IFN-a2b therapy.

VI
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S

Y W 1] JELAETR H S AR
HBV hepatitis B virus ORI 2B
TRIM the tripartite motif —EE T
PEG-IFN-a2b pegylated interferon-o2b RO T E-a2b
CHB Chronic Hepatitis B & Y5
PBMCs peripheral blood mononuclear cells A0 I BN 2 40
PREFEEX . 12 W B N . 1k
ELISA enzyme linked immunosorbent assay %
HBsAg Hepatitis B surface antigen LR PR
HBeAg Hepatitis B e antigen LI e B
Quantitative real time polymerase chain  SZI i€ & 58 A BidE =
qRT-PCR
reaction RN
WB Western Blot o 5 9% B S B
STING stimulator of interferon genes TP LR B A
TBK1 TANK-binding kinase 1 TANK 56 T4 1
IRF3 interferon regulatory factor 3 TR T 3
Co-IP Co-Immunoprecipitation Gy FLUTTE
MX1 myxoma resistance 1 KB 2 T PE R 1
IFIT1 tetratricopeptide repeats 1 THRFTFEA I
ISGs interferon-stimulating genes TR AN
NAs nucleos(t)ide analogs M (B 2R
rcDNA relaxed-circular DNA ARtk DNA
ORF open reading frames FF TR S AE
HBcAg Hepatitis B core antigen LR
sodium taurocholate cotransporting Na'-4-fifiJH g 4% s
NTCP
polypeptide EAN
covalently closed circular DNA FAh H A I PRIR DNA

cccDNA

VIII
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cGAS

cGAMP

ATDC

EBV

BBX
CCD

cyclic GMP-AMP Synthase

Cyclic guanosine
monophosphate-adenosine
monophosphate
ataxia-telangiectasia group D
complementing
Epstein-Barr virus
RING-finger domain
B-box domain

coiled-coil domain

SLPF R B M
SKIE D 41 H AN
EB i &
YR 45135,
BER 25 M3,

WA TE 2 P 22 gk
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TRIM29 ¥ HBV E#IF1x R 2 BT F-02b IHEXN
o= pf

it

Al

HBV /& J & — N E KR AL P A A, 41 5206 2.96 {0 NG HBV,
—4EAT T 80 71 ASET HBV iKY, HBV RMEATIIRTE, 73576 AT M P AS
WAL AT e R OIS T 2 . BT AF4Eqe. FPREAL E AT ATER 3, HBV f£3%
JTRFEA 3, OFER B MBI RE, Hoh B MR R R IR E I
TRTE LI EERAR S R QP R TR QI E T B, R SR %
PEHO TR AR HBV AR 2, (EX T KB B, R 2 M T
Bk gz il pi 2 Z . HATIRIR b5 H I SOR R4 2 2R, R

(nucleos(t)ide analogs, NAs) #1 PEG-IFN-a. PEG-IFN-025245 77 0 E 4%, EITEH
BOR, Ak SR HBsAg, 1 NAs 16738 H Mk LUA BIThREME A &, R
TEFHRBTIVEL AL BRI 2542 AT HBV W7 1 7 [0 81,

HBV & —F il DNA Ji 5, JEF4 DNA & — KL 3.2 kb FIFAGHER
K DNA(relaxed-circular DNA, rcDNA), #afidh DU FE 8 S P EEHE Copen
reading frames, ORF) , 73Al NS &G (polymerase, P) FE[A. pre-S1/pre-S2/S
FE[H . precore/core (preC/C) FEAFN X FEAL- 10, P R [X & HBV J: K i K
(¥ ORF, &ty 2 2 & Wiy A1 S 2 S, 7 £ PP 7 1) B2 AR v R 3 G s F ).
S FE[K X Zwf HBsAg. Pre S1 F1 Pre S2 $iiJ5il'l, preC/C FE K X gwfth 2 FF 4% 0Pt
Jii (Hepatitis B core antigen , HBcAg) e HiJR12l, X F[HX & HBV ZEFZH
/N ORF, 4t Z AR X A (HBx) , Hl X &AM YIThEE A
VER, ZEATRSET ZRME S FRAE 0, ST KRR REAEAE
FK AR 1,

TR EENARAE TS, 40 M SR T Na'- 4 i JIH 2 3L % 32 2 K (sodium
taurocholate cotransporting polypeptide, NTCP)ft W5 55 75 (0I5 8 (4 &k A5 v 45
&, kiR AR, i Y R AR reDNA 8 N\ T 3 20 1
MIAZ 5, reDNA G4 8 5 R G Oy 34 & B HVIR DNA (covalently
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closed circular DNA ,cccDNA)!'5171, cccDNA & Ff 45 55 75 5% [ 56 e A (AR, 78
TATERF AL R AN R P oG EEMER, 2 IAE CHB ¥ 32 ZERAGUs. 19,
J 5T ) dSDNA A 4 R & B4 4% 4 1R - R MR W 4% IR 5 B (cyclic GMP-AMP
Synthase, cGAS) WA, WAL FF M= E M ZIER LT (Cyclic guanosine
monophosphate-adenosine monophosphate, ¢cGAMP) , JHE{LH cGAMP 5 STING
454, WOl TBK1. IRF3 5 5%, M2 IFN-I 177 A2 20221, 22 TR 58 A 30,
IFN 1E A EEDURFEH AN T, 2 5% R RN g R, BATERR cccDNA
RAEHUIR B AR 23240,

PRI IFN ZARME SR, IFN 2 =21 (@, By A ko), 1Y)
AR Q). R EFRANE EN, R %% RGE XN H Z A (Pattern
recognition receptors, PRRs) Krllfi#E, fH3)—RIVE SHIRRML, LU B
7 IFNPS, TR S MM RS & )5, Wom Janus WIG(E 57 S A1 R B0E
[X-¥- (Janus kinase signal transducer and activator of transcription , JAK-STAT) {5
SR, R TR ASIER (IFN-stimulated genes, ISGs) #ik, X E6%E K %
AL FR) 2 1 P e A R PR s BRI AN S R Ao B O Y B, R DU P A
FEe27, 324 81k, BRI 7B EMTIRERRIBEER, it APOBEC. IFITI.
MX1 F1 TRIM 14 5528301,

TRIM HEAX AR E3 2 RIELM XK, S50, BT, RIE. 40
I JE S22 B 25 2 P AR A A AR R U S B R AR AR R
TRIM HEEEZ MR RE R, QIR KE MR O %R
Wi~ et R . B DL R 34, TRIM29 & TRIM & H F RH 1 —
A, ATk 11923, fd 588 DMEEMRKIEAN, X AT R BN E
P akiE D 4 A [A (ataxia-telangiectasia group D complementing, ATDC)
HA— ZHIRF IS, TRIM29 H AT 2 RIS T Z A, Lhansh
FE ML SEAZ AR B b R AN <l b R AR A6 37, I AR 08 R I TRIM29
REMS 7 AR 1 X% RNA JREEA1 DNA R EF 1956 R ATE RN, B ] 4 % 3
AR S0, TRIM29 A 7E k11 95 F, 5 RNA Ji 2R AME S b ok
G AR LR A TR T E S RO EES S, 5'S MAVS 2 R, 5 i
5 IFN H4E RS, EB %% # (Epstein-Barr virus , EBV) &4n] %S TRIM29 15
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ik, TRIM29 AJ LA IEN-LH) ™ A K2 #E EBV G0, £E HSV-1 JR YLy
H, TRIM29 2 [l R /0N B 98 73 R4 R ARV L BT AR TR /N BRCBE iR, AR A7 R B4,
FENRFRER D, M3 H IFN-DKP A SR,

LHTHEFUR I, TRIM B F R Z AR HBV Z . %40, TRIM21
5 HBx S AAHEAEH, #Ei HBx 12 RUFE AR AR, SR OREHYER
B 6 B2, Ml HBV & H#); TRIMSyil it (23t k48 A7z =AM K95
2 20 HBx £ I Bk AT H] HBV & 42, TRIM25 7] BAXE 3% HBx [ k90
Mz RN, JFETE AR AL HBx MR, TRIM2S & n] RE/E NGRS,
1898 RIG-I X pgRNA B, Mt — Bt TR 42, #H HBV &
ﬁa[][43]o

H A< T TRIM29 5 HBV Z[H] K FLiE A2 I, 46T TRIM29 £ EBV .HSV
%5 DNA Ji 58 TR 3E(E M, HBV /E8—# DNA Ji5E, ATSE, TRIM29
RETE HBV E i RIEMEH . ABFFL% TRIM29 78 HBV & il f1 PEG-IFN-a2b jfi
I7I7 P T FEAE F HEAT WA 4R

1 #ARL 5 5
1.1 #8
1.1.1 W R

ARSI BT IMRAR AS R AE H 2021 4 7 A & 2023 4 9 A iz T oM ERK
FHBERUR IR 121 CHB B 72 AR PO R EIERE 30 4. HAdk
1597 CHB 213 34 44, #2 PEG-IFN-a2b 1597 (1) CHB 3% 42 4. AWML H
MERR R B e B R ottt (IR Bt 5. 2020208) , FTAWiEZ 5%
B Bt . Al DB 5T, M RAEA 5 B H PBMCs.

MNARHE: (D BEFR>18 &, MAIAKR:  (2) CHB B&F 25 2019
EFHI (P EEE LR RBTRTEE (2019 RO ) —8*;  (3) Fra S
5 EHEER AT E TR RE .

FEERARUE: (1) PREREME . REMER . OIUE R Gtk s bl
SR e s () AR RS R . W RE. B 5
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G I I S AT — P, CHB 5 HAth JFFIE 0 JE A2 1 38 dn A AL . T SR
Nk A TR AR SR/ BOAF AR R AE (R (3D HEZ BRI T N A .
1.1.2 I bk

A% S5 BT A ) HepG2 A1 Huh7 2 i I - o8 o 28 AL e BHEA IR A A
HepG2.2.15 i)+ bilg & @ AVIRH A IR AR, HEK293T IR YA KL =
B
1.1.3 SISk

A sz 58 ot Bl HBV 1.3-mer WT replico Jii ki ) T #& R £ 4 A &,
pCMV-TRIM29-Flag . pCMV-STING-Myc W T F # &5 9l & N A A,
si-TRIM29 W - b i DUIE AE V) B A 7
1.1.4 SEER 240

PEG-IFN-a2b 4T [H B [ 4 R A TR A RAR, ffEscs: EZik
¥ S20160001, #%5: 202208JS15.
1.1.5 SE5e G ATAE AL

L FR & YR/ il
DMEM X575 %t Hyclone EE
MEM 5% 37 % GIBCO % H
PBS RHRFEREHRAH b5t
DMSO RHRERHARAH b5
JiflE-EDTA GIBCO *£H
RN BI PLEF
G418 RHRFEREHRAH b5t
N HBsAg F§ Bt 4 & 4> o7

\ rm e AW L5
(ELISA)R 7 &
N HBeAg W X % %% 4

rm e 4B L5

(ELISA)
THE L 7K DEPC AbFE/K RHRERHARAH b5
A JE I B 0 B 5 W RHRFEREHRAH b5t

HEREERIBW NPt GIBCO ek
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B bR

To M5 AR

BRI REATIR 24 7]

PrimeScript RT reagent Kit with

gDNA EraserRR047A

Takara

TB Green Premix Ex Taq II

RR820A

HE®R

Tris

SDS
PEG-IFN-a2b
JreRL S B
Hh
CRSEE 5
B

LB A#)
RNA S H 7 &
Opti-MEM £ 7% %
Lipofectmine 3000
RIPA 2
PR A

i B Wk
ProteinA/G fi¥k

Takara

AR ERE R
FRERHARA A
R ERHE R

R/ MW

Omega

FRERHARA A
FRERHE R

Biofroxx

YA IR ]

Omega
GIBCO

Invitrogen

ZHRERHE AR A A
= RHRFERFHRAH
UK PO B hR (10X)  FHEEE

Gt

Santa Cruze

DYKDDDDK tag Recombinant

antibody

MYC tag Polyclonal antibody

MG-132
FMT marker11-180KD
ECL K&l

=

=&
APEXBIO

Invitrogen

SN

HA

HA

Jext
Bl ¥y
Jbxt
JZI]
RH
Bl
Jbxt
(e

GE

ESEd|
Bl
Bl ¥y
ity
iy
RH

L

L
RH
ESEd|
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B bR

BCA 5 F 5l 5 w7 &
WB —HiiiB il
WB ZHii R
1R 57 At )
TRIM29 Fifk
STING pifk

IFIT1 Hifk

MX1 Hifk

Tbk1 ik

IRF-3 $ifk
p-Tbk1 Hifk
p-IRF-3 Fiifk
GAPDH #iA
B-actin LA

PVDF Ji#

5X HE BRI
T25 F ki 7o
NFLIR

96 LR

SmL B0

50mL B0V
0.2mL 2500
WSk

75% .

EZ AL

0.2mL JUEH
1.5ml EP %&
B-i ik LI

FREPHLHR A A
Gl

HENG

=&

=8

=&

=8

=&

e A=)
fH B )
e A=)

[ B )
Abcam ‘A ]
Abcam A ]
Merck Millipore
ELVRUN

i A=)

i A=)

i A=)

i A=)

i A=)

i A=)

i A=)

JZ I THERHEY)
Z TR A
i A4

i A=)
FORFERHAH R A

b
i
i
Y
WY
Y
WY
Y
igAl
ivAl
igAl
ivAl
5% [H
% [
5% [H
i
i
i
i
i
i
i
i
JZ1]
JHI]
i
i

Bl
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1.1.6 SEIGAN 2S5

B AR GV

TELI 5 ¥ P IR % [ Thermo Fisher Scientific /2 ]
TP IR % [ Thermo Fisher Scientific 2 ]

TR e A R B A DA % [ Thermo Fisher Scientific /2 ]

Z e fahrix % [E Thermo Fisher Scientific 2\ ]
Gety/R et El FrindZ e (ESCO) BHAHRA A
CO2 4 RE 7748 2% [E Thermo Fisher Scientific 2\ ]

£ R R B 0L
s G AL

B O

(B CIRGEEAUE
T ] RS A
-20°CARIR VKA
4°CUKFE

-80°CUKAH

Western Blot T FL HLyk X
Western Blot 4% 54X
S 96 E B PCR X
W EEAX

ProFlex PCR 1X
(E=RTATE
R=RATE

HLF KT

e e K R
ROt R A
e B AX

TR P AR AAEA

il UKL

15 [E Eppendorf AW EHE A 7]
2 [E Thermo Fisher Scientific /3 ]
2£[H Thermo Fisher Scientific A 7]
5% Eppendorf AR A A
R DRI IR 7]
T SR
T iR
IR BEIT AR 7
5 [ Bio-Rad A #
% [H Bio-Rad A ]
% [H Bio-Rad A ]
3% E MPbio A
2% [E Thermo Fisher Scientific /2 ]
1 [ 2% ] 2 7
fEE kR (Leica) A
% [# Bio-Rad A ]
2B E (ESCO) RBHEA R A H
FigEh
% [H Bio-Rad A
TR Z
HAR = A
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1.1.7 51¥YF %

E1E/ RS %1 (5’t03”)

HBV pgRNA-F TCTTGCCTTACTTTTGGAAG
HBV pgRNA-R AGTTCTTCTTCTAGGGGACC
Hu-TRIM29-F TGCGAGCTGCATCTCAAGC
Hu-TRIM29-R GGTGCTATGATTCTTGTGCTCC
Hu-IFN-a-F TGACCTCAAAGCCTGTGTGATG
Hu-IFN-a-R AAGTATTTCCTCACAGCCAGCAG
Hu-IFN-B-F ACTGCCTCAAGGACAGGATG
Hu-IFN-B-R AGCCAGGAGGTTCTCAACAA
Hu-STING-F GATATCTGCGGCTGATCCTG
Hu-STING-R GCTGTAAACCCGATCCTTGA
Hu-GAPDH-F CGGATTTGGTCGTATTGGG
Hu-GAPDH-R TCTCGCTCCTGGAAGATGG

1.2 Jiik

1.2.1 &b I A% 40 B B
(1) BUgretprkt4as i 4 mL, FZ4AF PBS M4 (i,

(2)FE R L TR SRR 0 B (3 (1 S AR AR

YRR i () ISP 1 20 BT b7, 3 T DR e 7R Y T 7 T 5 T o
(3) =i, KPHEF 1000g, EL> 20~30 min.,

(4) BLERHIHENYE: &k EZEEMBENIIKZ, FiaEE K &
JZ, M35 7 B TR FUBZ RO SR AR 80 R T A £ 41 I 5 4

iR

(5) /N E I Z S 15 mL v R0, 10 mL PBS Bk AEZ

)i

(6) 250 g, E54» 10 min.

(7) 3 FiE, SmL ¥ PBS HE4HM, 250 g, 50 10 min,

SREE I BE I =0 2 T,
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(8) HEWIE (7
(9) FF bk, diER&H.

1.2.2 i sse
1.2.2.1 85354

Huh7. HepG2. HEK 293T ZHMI7E 10% a4 MLiEA 1% 1) DMEM % 5%
R FE, HepG2.2.15 AHAE 10% fa4-1fiE « 1% Ht Al 480 pg/mL G418 1)
MEM ¥Rkl 5 . B3R ME: 37°C; A, 95%: EAMEK, 5%, RiFRAHE
&R 70%-80% .
1.2.2.2 4K 75

IR AT TS 37°C, N4 2 A 4 ML AR AR AT B TON K4 RO A 1R
FHAEIAL JE DOR B 25 5 mL B R R B O R, S8 RTIR S, 1000
rpm 250 5 min $57R4E, F L BIEWUE A S mL e AR i Em B . AR50
SRR 2 B3 4, IO S 2 mL S A s IR AL T25 Ul IR0,
BT AR 5 .
1.2.2.3 kAR

LA LIS 80%-90% )5 31 £ 35 9% Hig, H i B K # K] PBS JEVEAHM 2 X,
7 PBS. M¥EFRMAPAIN | mL & OB, NG 746 AL 4~5 min, £F 70%
YR AS R BLVE S N 5 mL SE4 R R L2y AL . R IRET A, 4R fh 58 i
JEHERE 15 mL 0%, 1000 rpm B0 5 min, 505 ERFREE, [AEOE T
I 2 mL 58435 77 L B At . A BB 1. 3 B 23 Bk T25 4 Mk
FMH, W04 mL EARFRERS], B TR RA .
1.2.2.4 AT

YT 25 Ik 75%~85% e, FH v IR K B ) PBSS TEIWE 3 4K [ B F8f H INN 1 mL
R ARG, THILAIM 4~5 2%, £5 70%40 M AR B BV G N 5 mL 58 AR 9k 44
1BV . BEWAT R 2 15 mL B0%, 1000rpm &0 5 min, &0 5755
R4, H 1 mL ISR ERLIM . RS EARBRERANGAE, H
B OB RS, bricdi A RR. HIRSEE S, R 2R A7 4 i B T-80°C
UKAE -
1.2.2.5 PEG-IFN-a2b 440
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b FRHT—R¥F Huh7 A1 HepG2 444 2| 75 LA N, ¢ H 73 IR EE DN 0.

10, 100 1000 1 10000 U/mL ] PEG-IFN-a2b 35 5%, ¥:9% 24 /N a3 B, Uk
S, SEECAN RNA FIEE.
123 404U RNA IR
1.2.3.1 i 4 s RNA $2H

(1) f#FRT4E 1 mL TRK Lysis Buffer I 20 pL B-3i 3 £ BEC B 20 TR
@© B350 pL ZEBIMNGEML 78 73 AT, KRR 2N RMEEAN 2 mL &
O, HIE 14000 g &0 2 min, WA
@ FREL 15 mg A28, WEMEE S M 350 uL R0 IRE], BB E
SIBRMESEEN 2 mL EO08, = 14000 g 550 2 min, WEEIER

(2) IMNZEARFR 70% LEERGER T, IRIERET

(3) ¥ RNA ZiatEEANWEEE T, HBE DA IANESH, =ik 10000 g
20 Imin, FIER .

(4) ¥ RNA Z&5HENIEEF, 1A 500 uL RNA Wash Buffer I ££5 51,
10000 g &0 30's, FFUEW

(5) ¥ RNA 455 B RIS F, i 500 uL RNA Wash Buffer I ££5 51,
10000 g B5.0» 1 min, FFYEM. MLERIEESE 2 IR,

(6) # RNA ZiGHERWEEF, 10000 g 55075 H 2 min.

(7 ¥ RNA ZEHENET L5 mL E0E %, A 50 uL W LK 2L G
K, 10000 g 250 2 min PEfE RNA, %€ RNA I EE A OD 1.
1.2.3.2 RNA ii%#%3% 5 cDNA

(D) BB R, ZERERZ DNA

5%l fil
gDNA Eraser 1.0 uL
5xgDNA Eraser Buffer 2.0 uL

Total RNA *1

RNase Free dH20 AN EZ 10 uL

(2) 42°CE )@y 2min, HIK L.
(3) BLERMNAKZR, REFRMN

10
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5%l fil

IR 1 RN 10.0 L
5xPrimeScript Buffer 2 (for Real Time) 4.0 pL

RT Primer Mix 1.0 uL
PrimeScript RT Enzyme Mix I 1.0 uL
RNase Free dH20 4.0 uL
IS8 =+ 20 uL

(4) 37°C, 15 min, 85°C, 5s, 4°C&Jg15.

1.2.3.3 it @B A MmN (Quantitative real time polymerase chain reaction,

qRT-PCR)

(1) P& PCR K
el fi &
cDNA 2 uL
PCR Forward Primer (10 pM) 0.8 uL
PCR Reverse Primer (10 pM) 0.8 uL
TB Green Premix Ex Taq II (Tli RNaseH Plus) (2XD) 10 puL
ROX Reference Dye (50X) 0.4 uL
To i oK 6 uL
ME 20 uL

(2) R Z%AT

@ 95°C, 30s, HE 1K

@ 95°C, 55, 60°C, 30s, FEHE 40X

(3) s

1.2.4 2HRRERAH R E BRI

1.2.4.1 SREHM AL EA

(1) FESAALFE: $24F 1 mL RIPA fiA 10 uL PMSF B i 2, F e S
IMNEE A By A B RRBEH0H77),  ZMBRI ) 77 L1 511

11
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@© XFFREEEANA: 40 2 BR1E IR U5 F PBS &bt 3 3, 3742 PBS J5 6
FUBREEFL AN 200 pL 243, HfR&USCEEA M, HR 2 1.5 mL S0 d, H
FEWCTECT, 20 705 A%, VK 240 30 708
@ X TGN SEACHL BT A/ NRRE #2820 mg ZHZUNA 250 pL
ZURI, PP O A, AR AR, K R TBCE 30 4B

(2) K2 5 FIRE S 4°C 10000 g 550 Smin, YE HISEHEOE, HBEM
S
1242 BCAEEHER

(1) BCA RFUA Cu ik 7#% 50:1 ELBIECH] BCA TAEM, 7R .

(2) BX 10 uL BSA Frifi it PBS FilEZE 100 uL. B kRt i 0,2, 4,6, 8, 12, 16,
20 uL fnE| 96 FLAR B8 FARHE S FLH, B0 PBS #ME A 20 pL.

(3) FESE SFREIL 20 uL 1) 96 FLIH, SEAFEME 3 MEAL.

(4) &FLINA 200 pL BCA TAFW, 37°CHE 15~30 min. FHZ IhREREFR I 2

562 nm AWOGME, TEARdERIZ, T AERE.

1.2.43 HELMH
R4 BCA IR E R, Al n A& & PBS & EFEM T 1.5 mL &0
B, S E—8, FFIN 5xLoading Buffer, 5xLoading Buffer: #EAH:
Ll 1:5, BEJSTE 100°C4: @i o iEAT 248 ME 10 min, )5 (R AFT-80°CUKAE % H
1.2.4.4 5 H 59% BN IR VERTIN A 1 3Rk K

(1) Bl Western blot SZ46 A 55 «
@© HIKZEMW: BT R BIFREC SDS 1.0 go Tris 3.03 g« HZ&MR 144 ¢, 1N
N UL 2857k, f8 I HBh L 40 P 2% 78 70 T RIS o
@ WM BT K 0.8 Ly HEHAWR 0.1 L Akt PRIE IE S phil (10X
0.1 L (RS BCHIFE I, TIONUKAR T 4°CIRAE
c. B (S%BLIEAEYY) « BT RFARIUBLIRY) 2 g, T S0 mL 2585 7K+,
OB THIR LG, 9 78 Vi i .

(2) SDS-PAGE Hijk
O WRAEE A FERIKD, FHEERE R B o RS RS R L
I3 R 5 R U B RS AT

12
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@ W FERTECHLF 7 BERBN LUK Al Y, e B E AT

@ A KA N SERTBC A 1 H UK, 3R R A B IR IR T, HIK ORI T
A5 B

@ [\ E R PIEKGE I 3 uL &5 FH marker 1 15 uL S8 FEEUA & A AL M

® HIKASETETE 80 V LYK 30 min, FfEE 120 V HLJk, HIKZEHE AR K
Marker Fi i i J5 % P HLIKAL, 45 1B FRLYK

(3) HfR

@© By A IE K/ PVDF B, 23T S 15 s.

@ DAZF4EES, JEJEAR. PVDF JE. 408K, JEURAR. ZR4E e 3R %
BIRAR, PRGN A

@ EFHEIE, LUER 280 mA HILHFERE 90 min.

(4)

FERRSE RS, BUHY PVDF B, F TBST ¥ 5 min, ¥E2E0% B M08 IS TN
5% AR WK I dt ATV PVDF JE,  ZR /K PREIR FZ18 32804 2 he

(5) HE—ht

B AR EFE R, B TBST /& ¥k PVDF I, XFRE ERE AW, —ILiE
e 3k, BHR S mine IZIBPUAVLIH BRG], A — iR RRA R LT LR,
PVDF JE B B 4719 —¥i, {f PVDF e 4R AN —HiH, 4°CORFH IR -
(6) Pl

— PR E 5, B4, BUE PVDF i, B TBST i#¥E 3 ¥k, 4% 5 min.
(7 WH 9

HREEHUA T BRG], A MR R L Pk, 4 PVDF JETONAC B 4F
f1 =41, f PVDF g @A _durd, PEREE T KPR L, ZREE 1.5
he W& G EMR —H1, B PVDF B, H TBSTE¥E 3 Ik, K 5 min.

(8) ¥R

1% ECL UL 2 R GG 15 1 7 = I B, R BT U PVDF i, H45
SPREGH T 2 RO, INRCAF R A RO, B S R UR, TRAF IR
gk

(9) 2kt orbr: A Image J BAF M 2t 65 REOKFEEAE, BEJS Geit o pr iR
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1.2.5 P I G2 IR B 0

(1) ALEEWEMMEFE FIE, 2000 rpm 550 20 min J5 4006 i .
(2) WEMERIL, brrERTE 8. 4. 2. 1. 0.5, 0 ng/mL 3K E — I AFRUE
fLo

(3) WEFALL, 2 EOIRALA IR 5 & BRI, RS e

(4) W EFEMAL, BEAR AR 5L A e InRE SRR 40 pL, RJ5
FFIIRE D 10 uL,  DIAEES B SOOI T BEAR AR ALIRS, REA i A fLEE, R RNR
Mo BMFEARE 3 ANEAL.

(5) BFLIA 100 pL FbRikin (= FFLERSN o

(6) HEREE R, 37°CHRMIEE 60 min.

(7) FZESF/RFRREIRAG YRR, Pk 20 f5f5 & H .

(8) /NOIBHEBRE, FEEMA, BT, SFUINHERR, E 30s Gk,
EE YRGS WEIAT.

(9) ALY 50 uL T a7 A, IO 50 uL B B5F) B, BEEG RS, 37°C
B LD 15 min.

(10) BALIIN 50 pL £ 1030, 7ao0iR 5], 2R, IR B i .
(1D g ibis 15 min BLYY, PR ESLIAZ, 450 nm AR I & &L
R

(12) TR, SHKREE.

1.2.6 Jikifg L

(1) B I 205 A R R H i B, P IR BRI S v, #TARRIZRIVEAE LB
[ A TR AR M BEAT 70 X R 2k, B59RAE 37°CHHIRIE I 12 ho

(2) BHUR: 7 B3R 5 50 P B & 4l T LB WU R 56, 37°C, 220 rpm, #2
R EREFR 12 he

(3) [A] 650 pL BEAHAIAN 150 uL Hil, Hb RS, A& 0B T HREEUTRL .
(4) U5 mL @i, =i, 10000 g &> 1 min,

(5) 3£ L3, HL250 pL Solution /RNase A, JAHENR 2% 78701850

(6) W ZEHM 1.5 mL B0, A 250 uL Solution I, FEAEMFTIRS]
(AN 5 min)

14
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(7> JI 350 L Solution IIT, & AIEURER, HIAGCZRY).

(8) =i F 10000 g B-L» 10 min.

(9) /NOIRE &, HF A 2 mL HIBind DNA Mini 8%

(10> =& F 13000 g 0> 1 min.

(11> FFLPEW, A 500 uL HBC Buffer.

(12) =#E N 13000 g &0 1 min.

(13) FLPEM, MA 700 uL DNA Wash Buffer.

(14) =E K 13000 g &0 1 min.

(15) BEE (13) - (14) HHE K

(16) FERLPEW, =i T 13000 g 5.0 2 min, T-45 DNA &

(17> SR 50uL JCRE TCEE/K, =R FACE 1 min J5 13000 g &0 1 min, BEH
DNA.

(18) LA, -20°CIRAT o
1.2.7 ki e

(1) HepG2. HepG2.2.15. HEK293T X H] Lipofectamine 3000 % 4.

(2) YRl — RN 5 M AR TS FUIR EAR, A IRIRFEIR 65%~T5%KT,
MG FREE, PBS S8 b6 2 R4/, A 2 mL MEM 5 DMEM 5572,
THG &R R R

(3) i 125 pL Opti-MEM K5 #2548 5 uL Lipofectamine 3000 a7

(4) #%M8 125 uL Opti-MEM £53%3E. 5 ug Jfiki DNA 1 5 uL P3000 {75 1) il 43
il DNA TR -

(5) ¥ DNA TR AFGBLF) Lipofectamine 3000, =iREHE 15 704,

(6) K7 E 56 ) DNA- R E SN IRE 7R, BREIRA, ff DNA-
JIG B AV REELE 7S FLAR N 351 50 e e

(7) 37°C. 5%CO2 WIEREFRAE H Y 6 h, SRIGFRE#%E, PBS EVL 2 /5
B e e 1) 58 A R IR Ak

(8) %5 TN ) ) IS AR RS TR BN AT, -80°CUKAR TRAT -

1.2.8 si-RNA #% 4L
(1) HepG2. HepG2.2.15 KA Lipofectamine 3000 % 4%,

15
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(2) BEYLRT— RN T3 M 4R T /S FLAR BRI, AR FEIE 65%~75%0
FE MGG 7R 2L, PBS S48 bt 2 (X4, A 2mL MEM B DMEM }:973%,
THIR & Gk R

(3) f¥FH 125 pL Opti-MEM 5577 ZEMi ke 5 uL Lipofectamine 3000 27«

(4) si-RNA JIAF] 125 pL Opti-MEM ;5536

(5) ¥t si-RNA BRI 2R P Lipofectamine 3000 &+, EHEHHE 15
min.

(6) F5iF & 5E I si-RNA JIN S 723004

(7) 40T 37°C. 5% CO2 WfE R F= M8 7%

(9) 7 BE0T A) iU BE IRV A, -80°CUK A TRAT: -

1.2.9 A Litid s
1.2.9.1 ZHffas 4

(1) FEGenl— R 293T At T fUb b, 4EMIR EEIL 65%~T5% 0, F#&
MiHEEEFREE, PBS ZZ187H B 2 (X400, MM 2mL DMEM ¥ 730k, #E&HEgy.

(2) i 125 pL Opti-MEM 555548 5 uL Lipofectamine 3000 a7

(4) %8 125 L Opti-MEM  $53%3&. 3 pg TRIM29 Jiifi. 3 pug STING JiikiAl 5
uL P3000 75 B Bl fil DNA - TRV -

(5) ¥ DNA TRIBW N AFSBELEH) Lipofectamine 3000, iR H 15 704,

(6) F40% B 52 ) DNA-Jig i S M43 7830 F , B3R A], {£ DNA- ig
JRE YR AE /S FLIR N 35 56 %

(7) 37°C. 5% CO; WIIEIRBEFRAA RS 8 h, SN HGFR4E, PBS ¥ 2 )5
B 4R e 1) e A R R A

(8) AARWCEERT 12 h, R —AHAifi A MG132 k7, 4L 48 h JFUk
GO, HER S .

1292 Co-IP ik

(1) ASCER A 20 f Hh i N 2 8 1 g/ T A 71 791 1 79074 RIPA 24, LR
g, vk EZ# 30 min.

(2) VK FEAERERE 90 s, MRS H A E#. 4°C, 10000 g &0 10 min, HL
L&, HBEWINEP & .

16



Bt R R 22 2 A S

(3) BCAVEMEAWKRE, H 50 pL FHAEZBYEMEA Input, H0&E A FRIE.

(4) HL1mg EEMAN S ug ifk, 4°CEERFCHER: T .

(5) ¥ Protein A/G BEERFE /iR &, HL 30 uL REAERER T 1.5mL EP &, i
A 500 puL RIPA 2@, FomiRes, BTHIZE L, WtksE, 5B 580
EBEEPER 2 IR

(6) 1] 4°C % & 1 5 BB R -PU IR A7) HH NN TSR AT IR RERR, 4°CHBE K¢ JiE
¥ E 4 he

(7) SN 500 uL PBST, &AUVES], JEVEMIER, #itED&E, 37 EE. ERIY
Ko

(8) [ABAERH I 10 pL 5X & A EFEEMWR, ATIHEE 1x, REH,
100°CFE K 10 min. 77 B2k, Yk B, #1T SDS-PAGE.

1.3 Giit-air

KH SPSS 27.0 (SPSS Inc., Chicago, IL, USA) #7450 Mr. 1IER AR ELEAR
U £ brifEE (xts) Ron, ALAIELECR ABOIAEAR t 056, THE07eR] E s
K2 KB Hr . p<0.05 AZEFHA G55 L,

2 4 R
2.1 TRIM29 5 HBV & #ilH %

N THER TRIM29 5 HBV EHilA %, FATE I T 30 £ F & 5 A
34 4 CHB #& HIAHMA L, CHB S —MmR BRI IR 1. A AP i 5% 40
L3 B2y S Y PBMCs, $REXZHA RNA, gqRT-PCR 23 #7541 k5 4< ' TRIM29
mRNA AR RIEAKFZE 7. iR EIR, CHB B%# (n=34) PBMCs ' TRIM29
mRNA F ik & m TR R4 (n=30) , K& 1a, P=0.0008; X5, AL
7 HepG2 FFaE K IA HBV 2K 141tk HepG2.2.15 # TRIM29 £ [ 5R1A
E5, SRER, 5 HepG2 MukHtl, HepG2.2.15 #Hfiud TRIM29 & FH#KiAK
PR EE, AL ES, W 1b. XL KN TRIM29 5 HBV Z#14
Ko

17
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#1 CHB B¥H— IR REHE
Tab.1  Clinical characteristics of CHB patients.

SR (n=30) CHB ##& (n=34) P1a
S 38.2+10.4 33.845.0 0.328
5t 15/15 16/18 0.814
R 0.583
e 23 24
HAth 7 10
ALT (U/L) 18.81+10.62 22.18+11.95 0.545
AST (U/L) 17.67+10.6 16.42+10.84 0.844
TBIL (umol/L) 6.21£3.73 8.61+2.72 0.195
DBIL (pmol/L) 3.42+0.8 4.06£1.63 0.138
C)
d 2.5 * Kk b. @/ (;:\:‘
! & R
2.0 . F
< : ke TRIM29 pr Y ‘- 65kDa
X X 1.5 . o
13 ] a
Qi £ GAPDH i Sl 36kDa
= 2 1.0 ofs 2
FE =
0.5 %
0.0 T

healthy CHB
n=30 n=34

&l 1 TRIM29 5 HBV Hi|HX a. qRT-PCR KRR (n=30) &5 CHB £#& (n=34)
A I PBMCs H TRIM29 mRNA A% RiA/KF; b. WB K3l HepG2.2.15 1 HepG2 4
Jaeh TRIM29 B ARIXKTF. *+*P<0.001.
Fig. 1 TRIM29 is associated with HBV replication a.the relative expression of TRIM29
mRNA in PBMC:s of healthy controls (n=30) and CHB patients (n=34) was detected by
qRT-PCR; b. detection of TRIM29 protein expression in HepG2.2.15 and

HepG2.***P<0.001.

18
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2.2 K& TRIM29 A2 HBV & 1

N T BAEY] TRIM29 7£ HBV E it A RIE R, % HBV 2 2EK 4 1.3
5RO pHBV 1.3 # 44 & HepG2 Aliffi, A4t HBV B ) % G4 o s Al
K AR AL TRIM29 5 2 0k 5t R 804 305 KL Vector 1 pHBV1.3 i FiL 3t e 4t 22
HepG2 i, 48 /N JSWCEEA M ARSIk . SR EX4HIL & FI AT RNA, FIH WB A
qRT-PCR HEAAG M TRIM29 BRI L Ge 2, 25 El 2a, FBORLEE G ). F]
F ELISA 20 o % 9% 3 o HBsAg A1 HBeAg I1)3RiA &, qRT-PCR ¥l HBV
peRNA HIFEXRIE KN R BN, i KL+ HBsAg. HBeAg A1 HBV pgRNA
sy m T, SRBAGUERE N, B4t HBV &0 21
58, 1 2b. 2c.

ok ok ok

)
N
g

L]
[=]
1

Vector TRIM29-OE

-
(5]
|

TRIM29 [WSssss 65kDa

carp (D G | 5

-h
[=]
1

TRIM29 mRNA
HErSRIAKE

(%]
1

[=]
L

|
vector TRIM29-OE

b. o]
5 %% % 2.0 * *
1 —1 Il Vector B e
G T [ TRIM29-OE ﬁ ol T
~ ;
E 3 25
o -~
£, < 1.0
8 T
: ] 2 05
a
0- T I B
HBsAg HBeAg 0.0

I
Vector TRIM29-OE

B2 ¥ TRIM29 it RikFRERZH TR Vector H pHBV1.3 FRIFLE YL S HepG2 4l a.

WB Al qRT-PCR #ll TRIM29 RIS f5 TRIM29 & H 1 mRNA FIHEXRIEKE;

b. ELISA All TRIM29 & Rk HFxT R4+ HBsAg 1 HBeAg FI¥KE; c. qRT-PCR il
TRIM29 T RiAZH A5 A HBV pgRNA BN RIEKFE. **P<0.01, ***P< 0.001,

***% P<0.0001 .
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Fig. 2 HepG2 cells were transfected with TRIM29 overexpression plasmid or vector and
pHBV1.3 a. the relative expression levels of TRIM29 protein and mRNA after transfection
with TRIM29 plasmid were detected by WB and qRT-PCR; b. HBsAg and HBeAg
concentrations in TRIM29 overexpression group and control group were detected by
ELISA;c. The relative expression level of HBV pgRNA in TRIM29 overexpression group

and control group was detected by qRT-PCR.**P<0.01, ***P< 0.001, ****P<(0.0001.

BEAb, ARSI IR T RENE AR E RIA HBV 2 K 41tk HepG2.2.15 FRIR
LG R o TRIM29 i RIA TR Y2 2 HepG2.2.15 4H, 15 4% 48 /NG 5 WS HE 4 iy
A FREE, B WB A1 qRT-PCR 63l TRIM29 J Fif i) 56 G808, 45 5 7 TRIM29
R Gy, SR A SR, Wl 3a. FIA ELISA £ 40 i 5% 77 5k v
HBsAg fl HBeAg ] &, gqRT-PCR fili4H g+ HBV pgRNA HIAHNS FKIE K
SEREOR, SXTIRAME, T#IA TRIM29 5 HBsAg A1 HBeAg [V & B & 1
5 (& 3b) . qRT-PCR 45 —%(, TRIM29 it F&ikJ5, HepG2.2.15 4figft) HBV
RNA FIEK-FAH B W35 50 (B 3c) . LR g5 RK M, 7 HepG2.2.15 4 g+, TRIM29
s LA HBV &l

ok ok ok

Vector TRIM29-OE

TRIM2O [t S [ G5KDa

TRIM29 mRNA
Y REKE
i

0 —m——
vector TRIM29-OE

=4
o

¥ %

5 2.0 I
o o x *E ok ok B -1
— ] TRIM29-OE 1.5
E T 2
= 34 E
g g 1.0+
- g
" =3 05—
- 2
j I
0- T T 0.0 T
HBsAg HBeAg Vector TRIM29-OE
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B3 % TRIM29 T FREFR R FRL Vector 34 E HepG2.2.15 U a. WB M
qRT-PCR £l TRIM29 FHLH 44 /5 IIZRIE7KF; b, ELISA Al TRIM29 i ik A% R
M SR HBsAg 1 HBeAg FIHRE ; c. qRT-PCR 1] TRIM29 i 33k 41 A1} 8 45 40

Jfisf HBV RNA KA FRIEKF . **P <0.01, ***P < 0.001, ****P <0.0001.

Fig. 3 TRIM29 overexpression plasmid or vector was transfected into HepG2.2.15 cells. a.
the expression levels of TRIM29 protein and mRNA after transfection with TRIM29
plasmid were detected by WB and qRT-PCR; b. the concentrations of HBsAg and HBeAg in
cell medium of TRIM29 overexpression group and control group were detected by ELISA;c.
the relative expression level of HBV pgRNA in TRIM29 overexpression group and control

group was detected by qRT-PCR.**P<0.01, ***P< (0.001, ****P<(.0001.

2.3 T TRIM29 "] HBV &

fdi ] TRIM29 45574 siRNA (si-TRIM29) FlI 1% FE siRNA (siNC)
SR EA1S pHBV1.3 JLHE YL % HepG2 4, T i TRIM29 LR £k, #
Ye 48 h S USCEE AN, BREXZN AR (A1 A RNA. WB 1 qRT-PCR £l TRIM29
PATEOL, AN 45 R B oR siRNA-3 RS 5 PR PR AIC TRIM29 [383%, &l 4a. 5
TRIM29 4§57 7% siRNA-3 5 siNC F1 pHBV 1.3 i ki3t L & HepG2 41, %
48 h JESCEEAN M AN 7R 5L . R ELISA Kl 40 fu s 772 55 HBsAg f1 HBeAg 1)
WIE, qQRT-PCR FEMIZHHI HBV pgRNA FIAHXRIZ K. g5 ER, 5 siNC 4
FHEE, N TRIM29 &iA5 )5, HBsAg. HBeAg fl HBV pgRNA Fik /K1) 2
FEE#EH, HepG2 Wi B Y4t HBV & #1022 230H], WK 4b. 4c, 4
HA G
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4 _ 1.5+ Iﬁ”
* % ok K * % Il siNC ﬂ
~ 3 [ siRNA-3 %
£ B 1.04
= >
o ., | L4
c 2
ﬁ g 1T
4 _
ﬁ . g 0.5
>
] :
0- T T 0.0- T
HBsAg HBeAg siNC siRNA-3

&l 4 TRIM29 (#1455 5 4% siRNA B siNC Al pHBV 1.3 3£ L Z HepG2 4l a. WB Fl qRT-PCR
IRUE TRIM29 Fr Rt siRNA B3, HH AR &K TRIM29 2 H R IA R ke R
siRNA-3; b. ELISA /] siRNA-3 #4420 fl siNC ZH 4 s 523+ HBsAg Al HBeAg HIRIA
WEE; c. qRT-PCR il siRNA-3 3 YL4H A0 siNC 2401 HBV pgRNA HIAHN FIEKF.
*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

Fig.4 The specific siRNA of TRIM29 or siNC and pHBV1.3 were co-transfected into HepG?2
cells a. WB and qRT-PCR verified the transfection efficiency of TRIM29 specific siRNA,
and selected the specific SIRNA-3 with the ability to knock down TRIM29 gene expression;
b. the expression levels of HBsAg and HBeAg in cell medium of siRNA-3 transfection group
and siNC group were detected by ELISA; c. the relative expression level of HBV pgRNA in
siRNA-3 transfected group and siNC group was detected by qRT-PCR.*p <0.05, **P<0.01,

***P<0.001, ****P<(0.0001.

P RS E R IE HBV 2R 940 R HepG2.2.15 B AE T 1 TRIM29 22 (A %}
HBV & il (5207 . £ ] TRIM29 %7 7 £ siRNA M siNC, 70 5l e A5 5L 2
HepG2.2.15 4, 4« 48h o 4E4mffl, $RHEVZMMLER A i flc RNA, WB Fl
qRT-PCR #Jll siRNA #4430 %, i1 5a. ¥ siRNA-3 8 siNC ¥4« %E HepG2.2.15
M, #Ge 48 h SRR SR AL A0 . FFH ELISA R4 55 77 5 1 HBsAg
1 HBeAg MIFRILIKSE, qQRT-PCR Kl HBV pgRNA KI/KF. 45 R B, 5 siNC
#AHLL, HBsAg. HBeAg il HBV RNA [¥)ZRIETE TRIM29 Ki& N i j5 1 k%,
HepG2.2.15 40l -h HBV & il BH 2 52 240, Wil 5b. 5S¢, R BEA G = X
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fERITRIZKE
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0.0-
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O & ¥ ¥ W
(&) N
b. c
3- * * kK 1.5
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= [ siRNA-3 -]Iq%
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>
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HBsAg HBeAg 0.0-

|
siNC siRNA-3

B 5 TRIM29 KIRFF44: siRNA B siNC 33 F HepG2.2.15 4/l a. WB 1 qRT-PCR Ky JU%F
FE TRIM29 siRNA B 5:30%, %FEH T TRIM29 2 F 88 77§45 7 siRNA-3; b.
ELISA ¥ 4035772+ HBsAg A1 HBeAg I E ;c. qRT-PCR 402+ HBV pgRNA

FIFERTRIEKF. *P<0.05, ***P<0.001.

Fig.5 The specific siRNA or siNC of TRIM29 was transfected into HepG2.2.15 cells a.
transfection efficiency of specific TRIM29 siRNA was measured by WB and qRT-PCR, and
specific SIRNA-3 with the ability to down-regulate TRIM29 gene was selected; b. the
concentrations of HBsAg and HBeAg in cell medium were detected by ELISA; c. the relative

expression level of HBV RNA was detected by qRT-PCR.*P <0.05, ***P<0.001.

2.4 TRIM29 %] STING-TBK1-IRF3 {2 E i@
W E KD, TRIM29 @il fm 4% STING-TBK1-IRF3 {5 5@ %, 30
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HF PR AR R DNA W EEP). O T HFFL TRIM29 A& 75 3@ i £ ) 1
STING-TBK1-IRF3 {5 5 i@ ¥ ke HBV &, FATHIH L& TRIM29 ZEH
W HBV & H 402 . 7 9 pHBV 1.3 ki 1 HepG2 41 A1 HepG2.2.15 4,
75 20 e 4 TRIM29 J5 ki 48h J5 U AR 4B i R4 I 2 e 1, Jdd WB A il
STING. TBKI. p-TBK1. IRF3 #il p-IRF3 & 25 . WB 455 5oR,
W TRIM29 Z:[K %} TBK1 AT IRF3 £5 [ M RIAEE A R, M STING. p-TBKI1
M p-IRF3 AR EHLAMENEM, WK 6a. 6b. XLLLELRH, 78 HBV &
HAA A, TRIM29 338 P41 STING-TBK1-IRF3 {5 5 il #%
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TRIM29 - - C— 65kDa TRIM29 - - — 65 kDa
GAPDH | QD G | 00 caepn RO S
15 ns ns
. % s . ; wi' Vesis g e ke B e B
s s s Y o A 1 TRIM29-0F A s A e H s S e S i = Vector
% o ] TRIM29-0E
X 1.0 1 I
B 2 i
o os o
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& 6 a. ¥ TRIM29 it RIA AL pHBV1.3 L5 4% HepG2 4iffl, ¥4+ 48h f5, WHEH
FUIREUEEH, WB A STING. TBK1. p-TBK1. IRF3 #l p-IRF3 BHRZEKE; b. ¥
TRIM29 GR35 YL HepG2.2.15 4, ¥ 4% 48h /5 , AR 40 HUSR B, WB A ill STING.

TBK1. p-TBKI1. IRF3 fl p-IRF3 FHREKFE. *P<0.05, ****P<0.0001,
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Fig.6 a. TRIM29 overexpression plasmid and pHBV1.3 were co-transfected into HepG2 cells.
After transfection for 48 h, cells were collected to extract proteins, and the expression levels
of STING, TBK1, p-TBK1, IRF3 and p-IRF3 proteins were detected by WB; b. TRIM29
plasmid was transfected into HepG2.2.15 cells, after transfection for 48 h, cells were
collected to extract proteins, and the expression levels of STING, TBK1, p-TBK1, IRF3 and

p-IRF3 were detected by WB. *P<0.05, ****P<(.0001.
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Bl 7 4% TRIM29 it 3k BB 8RR pHBV 1.3 Rk LS4 F HepG2 41/, 3% 48h

JEW LS, 3RENZHHL RNA: a. qRT-PCR #8¥ll IFN-a mRNA FIAHX FIEKF; b. qRT-PCR

Kyl IFN-p mRNA [IAEN RIAKF . # TRIM29 FRER T H TR E Y E HepG2.2.15 4Hf,

YL 48h SR, REZIME RNA: c. qRT-PCR ##ll IFN-o mRNA KIFHXTRIEKF;
d. qRT-PCR ] IFN-p mRNA HIFHXFRIXKF. **P<0.01, ***P< 0.001.

Fig.7 HepG2 cells were transfected with overexpressed TRIM29 or empty plasmid and
pHBV1.3 plasmid. After transfection for 48h, cells were collected and cell RNA was
extracted: a. qRT-PCR was used to detect the relative expression level of IFN-o mRNA; b.
qRT-PCR was used to detect the relative expression level of IFN- mRNA.TRIM29 plasmid
or empty plasmid was transfected into HepG2.2.15 cells. After transfection for 48h, cells
were collected and cell RNA was extracted: c. the relative expression level of IFN-o mRNA
was detected by qRT-PCR; d. the relative expression level of IFN-f mRNA was detected by

qRT-PCR.**P<0.01, ***P<(.001.

2.5 TRIM29 &&355F STING &

JeRTHE R R B, E AR R IR GE R, TRIM29 #E[7) H M7 STINGH, N T4
ilE TIM29 7£ HBV S il th 2 A FAEVE , FRA1564% TRIM29 i ik Bk s 4t 22
HepG2.2.15 4iiffirt, qRT-PCR K #F TRIM29 %} STING mRNA (K540, S2id 4 5
E7R, TRIM29 %} STING mRNA HFEETLHI BN (P=0.7791) 4114 8a. 44X
Ji ., FA X pHBVL.3 i Ki . pCMV-STING-Myc Jii #i 1 A [ ¥ J& 1)
pCMV-TRIM29-Flag Jii ¥ 3t #% Yt & HEK 293T 40fih, 45378 TRIM29 (1)
Foak DA AR ) 77 UK T STING /K°F, B TRIM29 FIE 131, STING
WRIEKF 2T RS, i 8b. B Rk, 724 BsA & HEHIHI7 MG132 1
FE0LR, I S S UTIE SR 0 M TRIM29 X} STING 2 759 M B fibLdl . 4o &
8c N, fEERA MG132 #ifiFIAL R, A% A pCMV-STING-Myc [
pCMV-TRIM29-Flag # %t HEK 293T, 45% —%. 1EH MG132 & F 15
LR, STING FKIE R E - X2k JHE, TRIM29 5 STING M E. 454, H TRIM29
753 STING £ B P A o

26



STING mRNA

Bt R R 22 2 A S

a b. C.
ns 293T
HBV + T
s [ + + + = 7
MG132
T STING + + + +
- 4+ - + Myc-Sting
i 1.0 TRIM29  — _._.-"_/ﬂ + + + o+ Flag-Trim29
[
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0.0- ; B-actin — 43kDa == e
Vector TRIM29-OE

&l 8 a. ¥ TRIM29 i3 FiA R HE Y & HepG2.2.15 4, #5348 h 5 IELM, $REURNA,
qRT-PCR £l STING mRNA FHXZRi&/KF; b. # pHBV1.3, pCMV-STING-Myc FIA[FH
W ] pCMV-TRIM29-Flag FiRi 3L 554 % HEK 293T Z0Mf, #3448 h JGUEHM, R
HEH, WB Ml STING fl TRIM29 HJRIEER; ¢ AEHAE pCMV-STING-Myc K
pCMV-TRIM29-Flag i #i 5 pHBV1.3 R t# 4 HEK 293T 40f1, # 4 36 h /5 M4
FrEE SN\ DMSO B MG132, T 12 h UL, Co-IP Kl STING 1 TRIM29
Z B EAER . "P>0.05
Fig.8 a. TRIM29 overexpression plasmid was transfected into HepG2.2.15 cells. After
transfection for 48 h, cells were collected, RNA was extracted, and the relative expression
level of STING mRNA was detected by qRT-PCR; b. different concentrations of TRIM29
plasmid, pHBV1.3 and STING plasmid were co-transfected into HEK 293T cells, 48 h after
transfection, the cells were collected and total proteins were extracted. The expression levels
of STING and TRIM29 were detected by WB; ¢. pPCMV-TRIM29-Flag plasmid with or
without pCMV-STING-Myc and pHBV1.3 were co-transfected into HEK 293T cells. DMSO
or MG132 was added into the cell medium after transfection for 36 h, and cells were
collected after 12 h of treatment. Co-1P detects the interaction between STING and

TRIM29."P>0.0S.

2.6 PEG-IFN-a2b {&4Mii TRIM29 fIRE

PEG-IFN-o22 H B la K Ll IR =4 —, RT#E—BHRAT
IFN-05 TRIM29 [F)K 5, 73 A HASERKE ) PEG-IFN-02b (0. 10, 100, 1000
F110000 U/mL) H HepG2 #Hifg A1 Huh7 401, WB Al qRT-PCR £l TRIM29
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B9 AAEWER PEG-IFN-02b (0. 10. 100, 1000 F1 10000 U/ml)At# HepG2, 24 h J5

EA, RINREAMNS RNA: a. WB K] TRIM29 EEHFRIEBH; b. qRT-PCR

Jl TRIM29 mRNA HIAAX RIEKF . AAFKERK PEG-IFN-a2b (0, 10, 100, 1000 F!

10000 U/ml) 47 Huh-7, 24 h RN, RIAREDAE RNA: c. WB &3] TRIM29

EHRIEHN; d. qRT-PCR Il TRIM29 mRNA X RIEKF . *#*P<0.01, ***P< 0.001,
*Ex%P < 0.0001,

Fig.9 HepG2 was treated with PEG-IFN-a2b at different concentrations (0, 10, 100, 1000
and 10000 U/ml). After 24 h, cells were collected and cell protein and total RNA were
extracted.: a. TRIM29 protein expression was detected by WB; b. the relative expression
level of TRIM29 mRNA was detected by qRT-PCR. After HuH-7 was treated with different
concentrations of PEG-IFN-a2b (0, 10, 100, 1000 and 10000 U/ml) for 24 h, cells were
collected and cell protein and total RNA were extracted: c. TRIM29 protein expression was
detected by WB; d. the relative expression level of TRIM29 mRNA was detected by

qRT-PCR.**P<0.01, ***P<(.001, ****P<(.0001
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2.7 TRIM29 KJ&RiETFI PEG-IFN-a2b KPR RN

TR —MBom i gl MX1 1 IFITI %% ISGs FIRIE, BREIPUREEH. N T
2B FL TRIM29 5 B2 SRR BUR S E - P~ 4520, A TEL HepG2.2.15
YA AR, — LY siINC, — 25T si-TRIM29, — 2% %L siNC J5f# H 1000
U/ml [f] PEG-IFN-02b AbBEAH i 24 h, — 455 4L si-TRIM29 J51# ] 1000 U/ml (]
PEG-IFN-02b ZbFRZH A 24 ho WARYHMEHEHUE R E, WB o8 & 2H P00 5
T E MX1 M IFITI () RERK 0. WB g BB R, S5HAAHEAMLL,
PEG-IFN-a2b Al si-TRIM29 & A PRI HepG2.2.15 i Mx1 Al IFIT1 {31k
B, siNC Bk & PEG-IFN-02b 417k 2, siNC 4H#/>, 41 10a. 10b. X4k
FE7~ TRIM29 25 5411 PEG-IFN-02b PR EEEH -
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ERENRER
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B 10 % E siNC #34. si-TRIM29 ¥ 44, PEG-IFN-a2b BXA siNC 3 3L
PEG-IFN-a2b Bt A si-TRIM29 $54e4H DULH , 72 DY F AN [FE UL T AL HepG2.2.15 Zffl. a. b.
REUHMAME S, WB R TYAHZ M MX1 f1 IFIT1 EARBAER, SREF =K. “P

<0.05,**P<0.01, ***P<0.001, ****P<(.0001.
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Fig.10 HepG2.2.15 cells were treated with siNC transfection group, si-TRIM29 transfection
group, PEG-IFN-a2b combined with siNC transfection group and PEG-IFN-a2b combined
with si-TRIM29 transfection group under four different conditions. a. b. extracted four
groups of cell proteins, WB detected the changes of MX1 and IFIT1 proteins in four groups

of cells, and the experiment was repeated three times.* P <0.05,**P<0.01, ***P< (0.001,

**%%P<0.0001.

2.8 PEG-IFN-02b 557 53 CHB &% PBMCs H TRIM29 RIAH3hEZL

YN 42 43252 PEG-IFN-02b 1597 () CHB Hi3, 18 2 AT B E I RAFAE IR 2.
Y697 24 JH J5 , K HBV DNA R &> 2 logio [U/ml 5k HBsAg il [4(24 A I} HBsAg
<200 1U/ml 5¢ F F#> 1 logio IU/ml) ) & OV R MINZEE (n=18) , HRIE
HESCHREMTENEE (n=24) , W4l CHB #3511 HBV DNA Fll HBsAg 34
A 11a, 11be 43 AUARIXEE B 6T 04 12 A1 24 JAB )40 kR4S, 53
2 PBMCs, $REU4HIE RNA, qRT-PCR #ll TRIM29 mRNA Fik/KF-. 455 5
7, TRIM29 7E 5L JH 8 2% 4 A0 BL I 06 B B 2135 A BT BRI, ANt AAE 5L
L& AR YT 24 BT, TRIM29 RiILKFERITHIEMNERAEAFRIM¥E
X, WKl 1lc,

=
2]

- 5+ 1.2+
3 -~ PmmEE - BHEES ~ PHEMNEE
+ BMIXMEE E 4 o DEEGEE L 10 ~+ BMImESR
& 22 3 g %
o £ 49 081
§ 2
| e T\‘\I 5.
< g@o
"oq
m
= 0.4+
g T 1 1 b T 1 T - r. £ X
0 12 24 0 12 24 0 12 24
PEG-IFN-a2b PEG-IFN-u2b PEG-IFN-a2b
iafrRdE (A) iafrRdE (A) iBITHE (7)

B 11 a.b. CHB 87 PEG-IFN-02b JA77 B4} il HBV DNA Fl HBsAg /K- FHIZhAE
f4; c. PEG-IFN-a2b J8J7 B CHB HE 4MFE I PBMCs HF TRIM29 mRNA A%t R iEKF
KIh&ZA . ***P<0.001.

Fig.11 a.b. Dynamic changes of HBY DNA and HBsAg levels in peripheral blood of CHB
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patients during early treatment with PEG-IFN-a2b; c. Dynamic changes of TRIM29 mRNA
relative expression level in PBMCs in peripheral blood of early CHB patients treated with

PEG-IFN-a2b.***P< 0.001.

2 B LA BE IMREHE

Tab. 2 Characteristics of CHB patients.

FH R FIHHTE R

PfA
(n=18) (n=24)

B () 12/6 15/9 0.520
W () 26.50+2.72 27.3343.63 0.420
ALT (U/L) 24.25+5.31 26.22+4.94 0.227
AST (U/L) 28.02+3.08 30.24+3.61 0.043
TBIL (pmol/L) 11.81+4.52 12.2245.98 0.884
DBIL (pmol/L) 4.33+2.24 6.36+1.88 0.083
HBsAg (logio IU/ml) 3.71+1.31 2.41+0.84 0.036
HBV DNA (logio IU/ml) 2.57+0.23 2.05+0.21 <0.001

390 8
M 60 FEFTE K CIFIRTELIR, At FUE B AN R IR i sE. B
ZIAE, EHEIZAE 7000 £ 75 NES HBV, 120k 858 B BT B0 A
A i i RREA H ETIm R A8 I PUR R 25 AN BEAR, e DL S R VA
HBYV 73§ B0 G2 S0 80 S5 AH SR 5238 A7 R HERE -

JERTRIRE AR, AN M S KRG R . &5, BAE. O, AT
HUMG PR AN L 80% e 20, PRI A/ ] if 4 P 2 BR1 T - T 2 B8
TR )R 2R 145401 FEAHIE 7, AT LU AN R A4 A 1 PBMCs H TRIM29
mRNA () FEZE 7B 7. qRT-PCR #ll4s R E/R, SEEXEMEL, K&
Z9M)A T i) CHB 3% PBMCs ) TRIM29 mRNA I3 IA B H & . X445 141
7~ TRIM29 %185 HBV EHilH K. R )5, Gl A HepG2.2.15 4 /luFl HepG2
ZHffl TRIM29 S H I RIEZE R, FRRIERE A .
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HBV AT H T R AR B 2, fln, (6 F £ JF s 2 L DR Bt
RO 40 5 HepG2 A1 Huh7 4, #85E 3Rik L 5 555 () HepAD38 Al
HepG2.2.15 401, N'BIEAG4EM 2 HEK293 AIXS 40 22 LMHW-50, fE A s
oy, AR Z M HBYV S HIA MG TIF R She, MRz, fem gt
SUERATE .

UT4EK, TRIM. hnRNP. APOBEC3 fll SAMHDI %54y 1 CL 4 e A2 0% 75 2E
AR LA S BT B HBV #5154, 7EX SR -F, TRIM29 /& TRIM & [
FIRR I 2 —, B4H 25 CiGE TRIM29 225 RNA. DNA Ji & 2 filid f2,
P R A EE/ER, H%T HBV 5 TRIM29 KIRFRIEA L WL, A#FFR
r, FAITiE s B ECT I TRIM29 HE BSRAG I TRIM29 %f HBV & il 52 1 .
% £ pCMV-TRIM29-Flag i %34 Jif ki fl TRIM29 #5574 siRNA , 43 51 % 5k ki 5§,
siRNA # Y & B £ % 3 5 %1 68 70 00 40 B 3L o, £ 0l HBsAg. HBeAg
F HBV pgRNA KL I, 5250 45 R /s TRIM29 B A 2 HBV & il
(1168 77 o DAL Wt , FATTIE K I, B TRIM29 & K 1) i, IFN-a Al IFN-B
(1) 295 PR AR, X 78 AL $2 7% TRIM29 A] GE 3 i #% ] IFN-ofil IFN-B1) 7= 4=
K HBV & #i .

AL A T IRATR L, R QA R AY H, TRIM29 B % #1 l
STING-TBK1-IRF3 {5 S il g i Rt H K15, HIT IFN-I2
STING-TBKI-IRF3 {5 5 i@ #% #) N il Bl 7, AT HEN TRIM29 AT g il 1 7
) 8 35 1% 15 5 38 5 oK BRI IFN-o il IEN-B KA, M £ HBV 4% T
WREM, Rt HmETEEH . AN, FAlie kKB TRIM29 X STING
B[R] 1 B 5% 9T Jo R OR B2 R, T £ 1 5 A 9% L DT E SE 56 % E TRIM29 e 5
STING & A HAHL A, fff STING K A4 8 A By 1k B /7 .

FIMERFEL IR EFR T NAs 38259 LA e TP B 254 . TFN-a
HA G R A PUR R, AT NAs 22254, IFN-aiG I 7 (17 FE 940, HBsA g
HEHERER, BT RE NG HBV cccDNA &M, % 3 & 3 1 A] BE 1t &
ANE3T, AR IRATT R B, PEG-IFN-a2b REW541H| HepG2 A1 Huh7 4 b
TRIM29 335, BEARBYIOHLE] M AE 1, EIRATEN TRIM29 76t 5
PEG-IFN-02b HUJi s E A . Wil pTel, FIAH TRIM29 #f7E siRNA BXG
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PEG-IFN-a2b $[F4b# HepG2.2.15 4, 7E%5 & PEG-IFN-a2b FIALEE T, FHEE
TRAPEXTIEZH, R A TRIM29 BRI RIE (2 1 P8 85 MX1 1 IFIT1 B3
i5, SR FILE HepG2.2.15 4iffirf, TRIM29 )3 iA %} PEG-IFN-a2b HIP1 5%
YERIF=HE 52

Luo Z50F 7 K IFN-a 7] 5 5 TRIM26 Ki&, Jfilid F#E HBx KIEHURER1E
Fi, T TRIM26 15116806878 117 £ 5 PEG-IFN-aff1i5 97 [ M AR5, SR 1T,
PEG-IFN-02b 7 CHB 3 1 H)J7 202 15 5 TRIM29 Rk A Ik v A 1 B . AR
% PEG-IFN-a2b 7597 J5f] CHB 2% HBsAg 1 HBV DNA (124K 0 N
LN ARG AR A . IR EIX L CHB 8 #3252 PEG-IFN-a2b J597 i F2
PLAIRTT B AN AR A, $2E PBMCs, A5l TRIM29 mRNA AHXT Rk K ¥
R4t B R 7R CHB 3152 PEG-TFN-02b J677 5 (58 12 A5 24 J4, TRIM29
mRNA AN FIE K IE BT K. BRIt 24, TRIM29 Rk KBNS AEA [F] N2
H I RIAE . AT FIATRE L, AR 4ME I PBMCs TRIM29 (]
RIBRBEZ, JFHEBRITIFERANAIT 24 G, TRIM29 Rk 25 A
il 2E R X — R B /R TRIM29 A 3£ 1K /K 7 7T /8 55 5 0 14 5 4 oK
K1t , PEG-IFN-a2b 697 18 & 5 3] % PBMCs TRIM29 ik 7K ~F 1]
fE N T & 35 % PEG-IFN-a2b JAJ7 N 8 Fr . Aid TRIM29 i) T e fE
FIS ® #E — B RN 9T, % 2 5 R R AR &R B IE

Bz, FATHIHE TR B TRIM29 {E 3@ i 67 /) i 4% STING-TBK1-IRF3

i B R P AL IFN-o M1 IFN-BI 2 IE, DL & 35 0 HBV 5 il A5 R 3 3k 1
e BE1E A . TRIM29 FIA L5 PEG-TFN-02b 697 R A0 55 . AT & 8L
A Reff R 1 AE — 48 CHB &35 1 W %2 31 ) PEG-1FN-a2b 8 97 R A i 1) 30
., XA BEA BT I RIGITIEYE HBV & G 18 HE

4 4 ®

4.1 TRIM29 ¥ [7] STING B#f#, i id#= STING-TBK1-IRF3 {5 5@ % N &
(FF 48 = 15 5 @KL g HBV S,

4.2 TRIM29 k&L [ 5% PEG-IFN-a2b fiUJ% 7%, CHB ## PBMCs H
TRIM29 [ IE KT 1] REAE N Tl 28 2 % PEG-IFN-a2b 7877 Bi& IR FF .
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TRIM ZEBAEFREXERAELZRTHIIER

Bl ZRiE 5KETT HRL

B

TRIM & AR E3 Z REHEM R, ZF MR 2 7040 T & 41
YR EH, RIEZFZEMIIRAER, SaRmZ. EK. M SAE
HRREEHEV R R EERZ R COARE, TRIM & E -5 HFIEZRE 1) K A
KIEEVIM K. Blan, TRIMI6 g% & 4 0 il T 96 40 f i #% A2 22 AR A
TRIMS59 7] DL 1 58 GPX4 2 3 AR AL#E NAFLD FIJIE 22 PE gL T, TRIMS
SR Z AT IE IS TAKT M A5 5 10 i 2 A A SR I PR RE V%5 . TRIML 22 0 AN [
(R F B A R AN TR], A AR b A AR AU R, ThiA (1) TRIM. &K 1 )2 = A 41
W BUAETZ 3 A IR —FhG RBMIRIT RE A SCERR Tk
TRIM &5 A1 LR H W IR AT T, RGPS m TR (i 1%
[ L

XH#ia):
TRIM, AFfE&m, mAFMEAT K. RitAAXE N R, g, Hmin
iy AR Sk o B R VE AR AR

JFE R A P U B f K P28 B, AR S I A s B I E R, B
RS & ORI A . B REAEITRE, BB AR 2R,

S MAR. HHAENER. AR5 IR 25— RV K AELE
R0 o P94 22 PRS0 IR 36 mT - S5OE FIEo 3R A 5B IFFG , a2, # 3k
TRTE A EFRA RS, R — NP EN AL AR, fEait, 2ERE
RERIF ER, B R AL L NBAITE 200 T 4a 4, ABRAE T N H
4%, FH =2 — R EB. B, B2 +—RIER, FHE R AR T
JURFEEIBL, BRI 32 B FER a8 RS P FF9% (alcoholic liver disease,
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ALD). A% g 07 PEFFF (metabolic associated fatty liver disease, MAFLD) A H:
AR RFIELL . AT 3235 (liver failure, LF). HT4H 0% (hepatocellular carcinoma,
HCC). fEFRE, Z T %% 7 (hepatitis B virus, HBV) FIP H T % %5 7% (hepatitis
C virus, HCV) REFHHEIER, Hrbh—H0 AR BENEIEFZ. R
JHEE . T, VRIT R R R B S, HIRT I R, SR EA AN KER
KA RAVNOZ TR ST — TR, 7E 2016 4F, 38 A FT AR A
TR 2N 325 1435 71(95% CL N 270 - 404 1236 70), HA{ER S22 B TR
TG RRHM =2 1,

1 TRIM 5 A &5 #4) S A= 4 5 e AiE
BRSBTS R AR W) 5 R0 43 1 AR 2 AU b R BT T TS 2, Heiz /4K
PP E SRR S, TEVF 2 QI R R A AR, AR
JRFREAR . AHRRE IR HEARENL . RN LS S R0, R =
2RI, IR RIEILEF (ubiquitin-activating enzyme, E1) . 32 & 45 &
(ubiquitin-conjugating enzyme , E2) FliZ ZZEHEE (ubiquitin ligase, E3) [0,
X =Rz WA, El BRRUEZ R, B REBE E2 468 L,
E2 256N E 5 B3 2 RIEHML &, M2 RERIEEA LD, =nkF
(Tripartite motif, TRIM)& XK ERZ B3 Z RIEEMAE, ZEAXGEE & 70 £
AN, ARAE TRIM 8 A LE I C R Ui 45 I 28 8, X 28 TRIM & A & 5%
BN 11 AW (C-1-C-XD)B®. Fr A TRIM & HHEZE—4 N &y RBCC %
XA AN ESE 1 (RING-finger domain, RFD) #Hi%, JGiR—4
BN EE AR 25 6180 (B-box domain ) AR i@ £k [l 45 ¥4 32k ( coiled-coil domain, CCD),
X=MEERE S TRIM A4 A K, 252 R50m i Aomblslel. HHd RING
CERIB LS — NS T IR TN Cys3HisCys4 LRI, fiths st A7k
R E2 ZRAGH, Rz RMEEANERE, AMR T TRIM &5 K% E3
Z R EEMER, 2 TRIM 8 B3R IHZ R FEIE I OGE X dh e —00,
B-box Z5 I H H B1 A B2 G532 R, 7£—%% TRIM & EH A B2 45435
1, B-box 54382 5 TRIM & H 5 R A Y& A IR 3 A 42 DL &
H & fE MR, & TRIM KRR EH IR £ 2 ke W R 2 —02,
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TRIM HH ) CCD #5755 H M & A LA & &K #EFEH, & TRIM & H
APTIRENY. 2 DAHFE R TRIM E B E T CCD K4 A4i4, ERMEH
SEW, XA E AT 40 B s i Az 03T SR Y, TRIM & H 2%
VBN B3 2 R IEEME SR — 807y, A2 7 1 A W) 2 b B B
I ST AR o X6 T AR AN ) AR B AN BEUIRZS T AU T LA FRIER AR 7E, A B
NERE NS 5 A IR AR TN L], FFOWARSSBOR BIVE T B2 (R R HE A S

AR, KESCHRR W] TRIM & 5 2 M IEZO% (1 5 4 K e 3 YAl
Ko HIR TRIM 8 ZGAEFPIEGIR A A A fie i) B AR 32 AT,
EREEHT TRIM 8 1 SRAE AR VR 97 A/ B0 5 L R i e 40 s 223t — 25
g BRI, Al TRIM H 50K AE 2 BT B H (0 98 3248 F B AL )
BEAT ZR3R o AEBEEEA B, ARERIR TR 7 UM E W IESOR 5 TRIM & H %
TR Z A ) 2R &

2 TRIM & B/ 3 I
2.1 TRIM {E95 & PEAT 2 AR H

TRIM & B 5§ 2 7E H A B 0F 70 5 IO R T 2004 48, XTSRRI,
TRIMS5off Jy & PR R 5, A0 N 25 4 e o B 9 25 0V o8 IO B o), A7 2%
M BH AE HIV AR AARU. Bz K BLBAK, X TRIM & E M H{ AT 1)
Z W, A4 HBV #l HCV.,

HBV B ml  J 8 v BT ¢ o FFREAL A0 BT 40 fa s, R At S aB T &
FFE K, HE 2 HBV A ¢ i i i R E R 2 — . HBV 22 —Fliig T2
DNA Wi, % #F DNA 7] % & 2 15 32 B 5 4 o s O fe s kit , H A1 09 1 IR
BT T B AR e DL IR @ US)e BIE 7T A, TRIMSy & — i 40 3% 0 3 2
K1, F B-box Zi#y Al 5 HBx MH I AEH], @i {2 #t k48 &2 AL k95 2
F AR [ % HBx & A HBV & |, TRIMSyit 7] 4 £ TRIM31 J+ 5 HBx
RS E, T3 E HBx 1 & BB A FE 1Y, HBV %L H3)T (CP)
£ HBV & il il B % 0 fE M, £ — B0 58 4 K B TRIM22 R8T RING
S5 AN f) HBYV CP (3% 14, M1 s B i) HBV 2 PR ) 2 348 A & il 1171
f£ HBV &G [H], TRIMS6 52 — Fh 5 2 ) H00 35 R BN ) . TRIMS6
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g RING &5 iz A IkBa, X iz RAE T p6S BERR AL, 3t T /£ HBV
cccDNA s b #2 Hr fH 1k HBV CP #y3E P, ##) HBV & i 181, TRIM21 {i¢
i HBV DNA Pol 1] K260 1 K283 fir s (1iz 2 A&, Jdid k48 BRIz R EH
B4R R 17 N3% HBV DNA Pol ) F%f#, MM #H] HBV DNA &, TRIM21 %} HBV
DNA {411 3= B4K & SPRY 5 H3R09). ik z 4h, TRIM S5 oAt 52 6 455
TRIM11. 14, 25 F1 26 HA[ e 33 HBV KR IEFF(K.

P B 98 993 B (hepatitis virus C, HCV)&—F RNA W, 2ERZH 7100 A
YL HCV, BEZRDH 40 AT HCV AHRER, HE 250 4 5w 1
ZK 200, TRIM14 # K ILREHE R NSSA JFHH SPRY 45 #4384 177 & (g it 77 =X
FECLFEME, NS5A P ] feifiid K48 2 RA@Ae, K i Hyum 75 Dy Ael?Y. TRIM22
HREFEME NSSA, TH HCV H i,

2.2 ARG G B

AU AR 105 2 P 2 A Bk i 3 3 () PR PR T 22— 5 S A BRVE T A A o DL ) 12
PR 2, SREHE S X0 AR RIS AN e H I = B e S A QR o I 5 57 30 3 DA

KB, HHTR T MAFLD R ALEI M ATE . 1980 4F, Ludwig % A\ O AE
B A KBRS BN G DL R AR B g 07 1 R R D Sl RS A IR D T R
(Non-Alcoholic Fatty Liver Disease, NAFLD) . #Rifi, %7 2023 4£, —IjioE+
Hiam 2IE N 2 S (/R FEIL TR RS B R FH R U5 AR ) B B 0 AH G e s A2 1 JH
i "R B AR PRE PG W 24 AR R A I, 423k NAFLD ik s 5
flitt oy 32.4%. TLPHHLIX NAFLD W E0R 3R AE 28%-32.4% 18], 1 H [ i) £ %2
M 23.8% ETFE] 29%. 251, NAFLD & A RS KRB, R4 e 3
TRF RO, fEid % =4, NAFLD & FrA ST JE B FIE 25 Eo A 0.10%38 i 2]
0.17%01,
WEAEWT AL, TRIM ZKRMVFZ A 5 MAFLD BRIRAHSG . 78 1EH
1, TRIMS HJRIEKFJLF- 7] DL ZBEA T, (HAE RSB~ 2 530 TRIMS 7EFIE
hORERIL. UKL, TRIMS Refg {2t TAKL IBEER1L, 1M #ERR 1LY TAK1
AIYOE INK/P38 15 Sl %, M MAFLD & 24E27, th4h, GPX4 1E N
41 o G52 B T S A I OB, Hi) GPX4 T 338k N, TRIMS9 5 GPX4 #
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AR IRz A, (3 NAFLD FIfg A PE ARt 228, 1] TRIM16 /) C
gt 55 TAK1 [ N I i 46 Sk E A BAR A, (R HEREIR LIV TAK] & E g 1A [
i, W A0 ) VRS R U R RO, ek, I HoAth TRIM S 2 1
TRIM11. 15. 24. 31 Al 67 %85 MAFLD K JEHI %, XL 78 5% 51 A SRk
F MAFLD ##fit | 8 #1200,

2.3 44tk

JIF S LT YA RS VE RO IE SO HE R AR, IR RIFET ) 45%0B1,
JF AR AN R RFAE A2 FFF 2 PR 200 B3 A 2 23 A DR AR TR DR PRI LR A 0 ., X UL
LR UEN MR SR ISR AN I SR, AR A S B EAT AR 3R, DT AR I 1 A2
S5 R0, AR 8] URER A AT AN PTG, A A 3067 771533, ik
R, — LG RANIERL R 0 T AR i 1 X AR AR B B BEAR, AT A
Bt 7 — L) 7T L 45 BB

BT () — e 56 F FFEF 44k 4> THLEI B SR 0, TRIM 8% (43 2 N 27 41k
BITHIFAL . HAASK UG, TRIM26 Aefig 5 SLCTALL AHE.45 &, {eidt SLCTALl
Wiz F Ak, TR A IR B M R RSB T, ATk T 4E 46135, 534k, TRIM15S
AR A A A ) JHE AR G M OE (R BE 70, T DRk 4R 4R 1K), TRIMS2 5
PPMIA MHEEE G, 9k PPMIA K2 =4, 1@id Smad2/3 1@ B e LX-2 40/ 1)
LPAEALBT, WEFTIE I, TRIM37 3@ EE A SMADT W B MR A B3E 2T 4E 4L 38
TR B N hE R B A HCV B, PURERIAIT 5 FFEF4E L R R
EEEINYE TRIMS M1 TRIM22 (J3RIEH KB, b, fEmlaikass 2 K iE
iR R, TRIMS %% = PR /N BRI H R 2 24 Ak ik DR 3 0k A A 43 5 4R Ak g (i gk
fEFHRT, Ti7E TRIM24 DR S /N BRI AE TRIM24 5 Ve R /N, IS
AR, /N W IER TR AL AN T 40 A0l SR1T, X 48 TRIM 2§ (A 7/ERF4F
YAk ¥ BARAE TS e ik — 2P AR 9T

2.4 4 e
JEUR M BT g R A BR A 7N RO I RE AN 2 = KO e AE T R IR, A4 e o5 s

P T8 T 85-90%, A& — N4 BRI R AEERR ] @141, Mt HBV 8¢ HCV J8é 4L /& A4
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Jde R AR FESER R, 75% MR K AR TN, 325 HBV. HCV HHX.
Ho 5 ER G AR R AR DT I, I6A K . 30 M & 3 A% RG I
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