
Supplementary Table 1. Information on proteins classified in Cluster C in Figure 1 (ISPs suppressed by HBx) 

Protein name Accession Number Gene Symbol Identified Functions Gene Ontology 

Complement component 1 Q 

subcomponent-binding protein, 

mitochondrial 

IPI00014230 C1QBP Identified as the p32 subunit of the pre-mRNA splicing factor SF2 * 

Cyclin-dependent kinase 6 IPI00023529 CDK6 Important for cell cycle G1 phase progression and G1/S transition * 

Cysteine-rich protein 2 IPI00006034 CRIP2 Participates in the differentiation of smooth muscle tissue * 

Guanine nucleotide-binding 

protein-like 1 
IPI00384745 GNL1 GNL1 is telomeric to HLA-B and HLA-C * 

Superoxide dismutase  

[Cu-Zn] 
IPI00218733 SOD1 

Converts harmful superoxide radicals to molecular oxygen and 

hydrogen peroxide 
* 

Transmembrane emp24 domain-

containing protein 7 
IPI00032825 TMED7 Inhibits TLR4 signaling from the endosome upon LPS stimulation * 

Tripartite motif containing 22 IPI00477398 TRIM22 Inhibits HIV-1 transcription  *, § 

Twinfilin-2 IPI00550917 TWF2 Contains an actin-binding site and an ATP-binding site *, § 

* Genes related to “Immune Response”, § Genes related to “Response to Virus” 



Supplementary Table 2. Specific primers for quantitative RT-PCR and ChIP assay 

Gene Forward Reverse 

TRIM22 5'-AGCTCTGGGTTTGCTTTTGA-3'  5'-CTCCGTGGTTTGTGACATTG-3' 

HBx 5'-AAAAAGTTGCATGGTGCTGGTGAAC-3' 5'-GCGCGGGACGTACTTTGT-3' 

mouse IFNα1 5'-ATGGCTAGGCTCTGTGCTTTC-3' 5'-TTGGCTCAGGACTCATTTCTC-3' 

mouse IFNβ 5'-GCCTGGCTTCCATCATGAAC-3' 5'-GAGGCATCAACTGACAGGTC-3' 

mouse IFNγ 5'-GCCATCGGCTGACCTAGAG-3' 5'-CGAATCAGCAGCGACTCCTT-3' 

STAT1 5'-CCGTTTTCATGACCTCCTGT-3' 5'-TGAATATTCCCCGACTGAGC-3' 

STAT2 5'-GAGGCCTCAACTCAGACCAG-3' 5'-GCGTCCATCATTCCAGAGAT-3' 

PKR 5'-AATGATGGAAAGCGAACAAGGAGTA-3' 5'-CTTCCACACAGTCAAGGTCCTTAGT-3' 

Mx1 5'-GCTTGCTTTCACAGATGTTTCG-3' 5'-AAGGGATGTGGCTGGAGATG-3' 

RNaseL 5'-TCATTCATCGTCTCTTCCATCCT-3' 5'-ACATTCCGAAGCGTCCTATAGC-3' 

Myd88 5'-ATGGTGGTGGTTGTCTCTGA-3' 5'-GACAGTGATGAACCTCAGGA-3' 

OAS1 5'-TCCACCTGCTTCACAGAACTACA-3' 5'-TGGGCTGTGTTGAAATGTGTTT-3' 

OAS2 5'-TACCTGAAGCCCTACGAAGAATG-3' 5'-TCAGCTTATCCCCAGTTTTATCG-3' 

OAS3 5'-CCCTGGTCTGAGACTCACGTTT-3' 5'-GACTTGTGGCTTGGGTTTGAC-3' 

OAS L 5'-CGTGAAACATCGGCCAACTAAG-3' 5'-GTACCCATTTCCCAGGCATAGA-3' 

IRF1 5'- CAAATCCCGGGGCTCATCTGG-3' 5'- CTGGCTCCTTTTCCCCTGCTTTGT-3' 

DNMT1 5'-GACTACATCAAAGGCAGCAACC-3' 5'-GAGTGGACTTGTGGGTGTTCTC-3' 

DNMT3A1 5'-CAGCGTCACACAGAAGCATATC-3' 5'-ACCACATTCTCAAAGAGCCAGA-3' 

DNMT3A2 5'-GGATGAAGATCAGAGCCGAGAA-3' 5'-CAGGCACTCCACACAGAAACAC-3' 

GAPDH 5'-CGTCTTCACCACCATGGAGA-3'  5'-CGGCCATCACGCCACAGTTT-3' 

ChIP (IRF1) 5'-TCAGGCAAGCTGTATAACTGT-3' 5'-CCAGATTCACTCACCAAGCC-3' 

ChIP (Negative control) 5'-GAGGCAGCTTGTGAACTGTC-3' 5'-AAGGGGTAGGATTTGCGTCA-3' 



Supplementary Table 3. Baseline characteristics of HBV-positive and HBV-negative patients 

 No. Age 

(yr) 

Sex HBsAg* 

 

Serum  

HBV DNA
§
 

(IU/mL) 

Serum 

AST/ALT 

(IU/L)  

 No. Age 

(yr) 

Sex HBsAg* 

 

Serum  

HBV DNA
§
 

(IU/mL) 

Serum 

AST/ALT 

(IU/L)  

HBV- 

Positive 

P1 53 M + 314 149/114 HBV- 

Negative 

N1 41 M - - 19/14 

P2 44 M + 575 81/71 N2 58 M - - 24/23 

P3 59 M + < 20 129/133 N3 64 M - - 34/139 

P4 66 F + 1,840 51/22 N4 65 M - - 26/32 

P5 54 M + 2,870,000 32/28 N5 42 M - - 18/15 

P6 51 M + 1,370,000 74/42 N6 59 M - - 28/44 

P7 48 M + 230,000 31/43 N7 55 F - - 27/37 

P8 59 M + < 20 28/45 N8 54 M - - 20/28 

P9 67 F + 173 23/14 N9 73 M - - 19/14 

P10 60 M + < 20 27/31 N10 59 M - - 20/12 

P11 57 M + 86 33/25 N11 57 M - - 34/21 

P12 68  F + 25,900 65/45 N12 63  F - - 25/19 

P13 59  M + < 20 31/29 N13 48  F - - 26/39 

P14 50  M + 418 19/16 N14 72  M - - 25/14 

P15 49  M + < 20 25/25 N15 64  F - - 20/17 

* HBsAg was evaluated using a commercial chemiluminescent microparticle immunoassay diagnostic kit (Architect HBsAg, Abbott Laboratories, Chicago, 

IL, USA) and was considered positive if the signal-to-cut-off value exceeded 1.0. 

§
 Serum level of HBV DNA was quantitated using COBAS TaqMan (Roche Molecular Science, Branchburg, NJ, USA).



Experimental Procedures  

Plasmid construction and reagents  

HBx-HA (subtype ayw), HBV Core, Flag-Pol, Wt HBV1.2 replicon, HBV1.2(X-), DNMT1, 

DNMT3A1, and DNMT3A2 clones have been described previously.
1-3

 To overexpress TRIM22, 

the TRIM22-flag plasmid was cloned by PCR into pcDNA3.1 (+) using a cDNA library 

prepared from Jurkat cells. To identify the TRIM22 promoter, putative promoter elements (TP1 

to TP7) were amplified by PCR from genomic DNA of HepG2 cells; each element was 

subcloned into pGL3-Basic (Promega, Madison, WI) containing a luciferase reporter gene to 

obtain pTP1-Luc to pTP7-Luc. Five pTP6 mutants (M1–M5) were cloned using site-directed 

mutagenesis with the pTP6 plasmid as a template. The HBV EnhI–EnhII region (+957 to 

+1798) was generated by PCR using Wt HBV1.2 as a template and cloned into pGL3-Basic to 

verify its enhancer activity. Type I IFNs (IFNα, IFNβ) were purchased from PBL Interferon 

Source (NJ, USA). IFNγ (Intermax Gammax) was obtained from LG Biotechnology (Seoul, 

Korea). 5'-aza-2'-deoxycytidine (5AzaC; Sigma, St. Louis, MO), a DNA methyltransferase 

inhibitor, was used to inhibit DNA methylation. Antibody detecting endogenous TRIM22 was 

obtained from Sigma. IRF1 antibody used in electrophoretic mobility shift assay (EMSA) and 

ChIP assay was purchased from Santa Cruz Biotechnology (Santa Cruz, CA, USA). Antibodies 

used to detect genome-driven HBx, HBV surface (HBsAg), HBV core (HBcAg), HA-tagged 

proteins, flag-tagged proteins, lamin A/C, α-tubulin, and -actin, and secondary antibodies have 

been described previously.
1
 The antibody suppliers for detection of ISG proteins were as 

follows: p-Stat1 (Cell signaling, MA, US), Stat1 (cell signaling, MA, USA), PKR (Abcam, MA, 

USA), ISG15 (Santacruze, CA, USA). As secondary antibodies, peroxidase-conjugated 

secondary antibodies (Santacruze, CA, USA) were used.  

The level of secreted HBsAg was measured by using the Enzygnost HBsAg monoclonal kit 



(Dade Behring, Germany) according to the manufacturer’s protocol. Nuclear and cytoplasmic 

fractions were separated by using Nuclear and Cytoplasmic Extraction Reagents (Pierce, 

Rockford, IL).  

 

Cell culture and transfection 

Human hepatoma cell lines (HepG2 and Huh7) were obtained from the American Type Culture 

Collection (ATCC, Manassas, VA). Differentiated HepaRG cells (Biopredic, Saint-Gregoire, 

France) were maintained according to the supplier’s protocol. The pcDNA and HBx stable cell 

lines were kindly provided by Dr. YI Lee (KRIBB, Korea). All cells were cultured in DMEM 

(Gibco BRL, OR, USA) supplemented with 10% heat-inactivated FBS and 1% 

penicillin/streptomycin (Gibco BRL). Lipofectamine 2000 (Invitrogen, Carlsbad, CA) was used 

for transient transfection according to the manufacturer’s instructions. 

 

RNA interference and quantitative RT-PCR 

To knockdown TRIM22, siRNA was synthesized by ST Pharm (Seoul, Korea). GL3 siRNA and 

Universal C siRNA were used as negative controls. The siRNA sequences were as follows: 

TRIM22 sense, 5'-CAAUAUGGCUACUGGGUUATT-3', antisense, 5'-

UAACCCAGUAGCCAUAUUGTT-3'; GL3 sense, 5'-CUUACGCUGAGUACUUCGATT-3’, 

antisense, 5'-UCGAAGUACUCAGCGUAAGTT-3'; Universal C sense, 5'-

AUGAACGUGAAUUGCUCAATT-3', antisense, 5'-UUGAGCAAUUCACGUUCAUTT-3'. 

Each siRNA (20 nM) was transfected using Lipofectamine 2000 and its effect was verified by 

western blot analysis. 

Total RNA was isolated from hepatoma cells and mouse liver tissues using Trizol solution 

(Invitrogen). First-strand cDNA was synthesized from total RNA (2 μg) using M-MLV reverse 



transcriptase (Intron Biotechnology, Seoul, Korea) and an oligo (dT) primer. Real-time PCR and 

semi-quantitative PCR were performed using cDNA and specific primers listed in 

Supplementary Table 2. 

 

Western blot analysis and immunoprecipitation assay 

Western blotting and immunoprecipitation assay were performed as described previously.
1
 Cells 

and mouse liver tissues were lysed in RIPA lysis buffer (50 mM Tris-HCl, pH 7.4, 150 mM 

NaCl, 1 mM EDTA, 1% Triton X-100, 1% sodium deoxycholate, 0.1% SDS, 1 mM PMSF, 

1 μg/mL aprotinin, 1 μg/mL leupeptin, 0.5% Sigma protease inhibitor cocktail). 

 

Luciferase assays 

Luciferase assays were performed to identify the TRIM22 promoter, to estimate its regulation 

by HBx, and to verify HBV enhancer activity. The day before transfection, approximately 

4×10
4
 (or 1×10

5
) hepatoma cells were seeded into 6- or 12-well plates. A DNA mixture 

containing luciferase reporter plasmids (pEhI-EhII-Luc, pTP1-Luc to pTP7-Luc, or pTP6-M1 to 

pTP6-M5) and/or TRIM22-flag with β-gal reporter clones was used for transient transfection. 

pcDNA3.1 (+) was used for adjusting the total amount of transfected DNA as needed. Cells 

were lysed in lysis buffer (Promega) 48 h post-transfection, and then luciferase activity was 

measured using a Luciferase Assay System (Promega). Liver tissues of hydrodynamically 

injected mice were homogenized in the same lysis buffer, and luciferase assay was carried out 

as above. Raw data were normalized to β-galactosidase activity. Data were collected from at 

least five independent experiments. Statistical significance was confirmed by t-test analysis (P ≤ 

0.001). 

 



Treatment with 5AzaC and bisulfite genome sequencing 

Analysis of DNA methylation inhibition by 5AzaC treatment and bisulfite sequencing have 

been described in our previous report.
3
 Briefly, cells were treated with complete medium 

containing 5AzaC (10 μM) for 3 days; medium was replaced with fresh medium every 24 h. 

Sodium bisulfite modification of genomic DNA (2 μg) was performed at 50°C for 18 h using a 

CpGenome Fast DNA Modification kit (Millipore, Billerica, MA) according to the 

manufacturer’s protocol. The modified DNA was amplified by PCR and the PCR products were 

sub-cloned into the pGEM-T Easy vector (Promega). Finally, DNA was sequenced using ten 

clones per sample. 

 

Hydrodynamic injection and mouse works 

Hydrodynamic injection was carried out as previously described.
3
 Briefly, luciferase reporter 

plasmids (20 μg) containing the putative TRIM22 promoter (pTP5-Luc or pTP6-Luc) were 

hydrodynamically co-injected with 20 μg pcDNA, HBx-HA, Wt HBV1.2, or HBV1.2(X-) 

through the mouse tail vein. After 48 h, the mice were scarified, and liver tissues were harvested 

for western blotting, immunohistochemistry, RT-PCR, and luciferase assay; samples were 

prepared as described above in the respective sections. For immunohistochemistry, liver 

sections were deparaffinized with xylene and treated with citrate buffer (pH 6.0) for antigen 

retrieval. Endogenous peroxidase was inactivated with 3% H2O2 in methanol. Tissue slides were 

blocked with 10% normal goat serum and incubated with antibodies against HBs or β-gal 

overnight Slides were then treated with secondary antibodies, washed with PBS, and developed 

in 3,3'-diaminobenzidine tetrahydrochloride chromogen solution (DAKO). Slides were 

counterstained with hematoxylin. To investigate epigenetic regulation and inhibition of DNA 

methylation in vivo, mice were injected with 5AzaC (5 mg/kg) through the intravascular route 



for 3 days. 

 

Analysis of HBV replication 

Southern blot analysis was performed to verify HBV replication as previously described.
4
 To 

verify viral RNA transcription, northern blot analysis was performed as follows: 20 μg of total 

denatured single-strand RNA was loaded on a 1% agarose gel, electrophoresed, and transferred 

onto a NC membrane. The subsequent steps were similar to those for Southern blotting. HBV 

RNA transcription was examined from binding between viral RNAs and [
32

P]-labeled HBV-

specific probes; the same mixture was also used for Southern blotting. Relative HBV replication 

and viral RNA transcription were quantified by using a BAS phosphorimager and Multi-Gauge 

v3.2 software (Fuji, Tokyo, Japan). All data are representative of at least four independent 

experiments. 

 

Electrophoretic mobility shift assay (EMSA) and chromatin immunoprecipitation (ChIP) 

analysis for the examination of IRF1 interaction 

The details of EMSA are described in a previous report (Lim et al., 2013).
 
Four double-strand 

DNA oligomers (5'-GAGAATTTAACTTTCGTTTCTCACT-3', 5'-

GAGAATTTAACTTTAGTTTCTCACT-3', 5'-GAGAATTTAACTTTTGTTTCTCACT-3', 5'-

GAGAATTTAACTTTC
m
GTTTCTCACT-3') were used as probes to examine IRF1 binding. 

After preincubation of the nuclear extracts (2 μg total protein) of HepG2 cells with poly (dI-dC) 

and salmon sperm DNA (1 μg), each [
32

P]-labeled DNA oligomer was treated. The unlabeled 

oligomer (as a cold competitor) and IRF1 antibody (for supershift) were used to verify IRF1 

binding before adding the [
32

P]-labeled probe. Relative IRF1-binding affinity was quantified 

with the BAS phosphorimager. 



IRF1 ChIP analysis was performed using a ChIP assay kit (Millipore) as previously 

described.
3
 In brief, lysates were sonicated and incubated with IRF1 antibody; 

immunoprecipitated DNA fragments were detected by PCR using specific primers described in 

Supplementary Table 2. 

 

In-solution digestion and off-gel fractionation for LC-MS/MS 

Cells were lysed with RIPA buffer and total protein was quantified by the BCA assay (Pierce). 

The lysates were digested using the modified filter-aided sample preparation (FASP) method.
5
 

Tryptic peptides were eluted by centrifugation (14,000 ×g), and the eluent was vacuum-dried 

using a Speed Vac. After pre-clearing on a C18 column (Thermo), the peptides were fractionated 

using a 3100 OFFGEL Fractionator and an IPG strip, pH 3–10 (both from Agilent) according to 

the manufacturer’s protocol. Twelve fractions (1–12) were collected; fractions 1 and 11 were 

combined with fractions 2 and 12, respectively, because these fractions had lower protein 

concentrations than other fractions (data not shown). Fractions were desalted on a C18 column 

and dried in a Speed Vac. 

 

LC-MS/MS analysis of peptides 

Each peptide sample was analyzed using an LTQ-Orbitrap hybrid mass spectrometer (Thermo 

Finnigan) equipped with a nano-ACQUITY UPLC system (Waters Corporation, Milford, MA). 

Samples were separated by reversed phase chromatography in a 65 min linear gradient from 

90% Solvent I (0.1% formic acid in water) in Solvent II (0.1% formic acid in acetonitrile) to 

50% Solvent I/II at a flow rate of 300 nl/min using a C18 sample trap in line with a C18 

analytical column. The mass spectrometer was operated in the data-dependent mode (top 8 

fragment ions; 30 s exclusion duration). 



The acquired MS/MS data were used to search the IPI.HUMAN.v.3.87 database (91,491 entries) 

with the SEQUEST algorithm (Thermo Finnigan). The following SEQUEST search parameters 

were used: precursor and fragment ion mass tolerances of ±2Da and ±1Da, respectively; up to 2 

missed trypsin cleavage sites; oxidation of Met (+15.995Da) as a variable modification; and 

carbamidomethylation of Cys (+57.034). Among the peptides validated using Scaffold3 

(Proteome Software, Portland, OR), we finally selected a set of peptides with a PeptideProphet 

probability higher than 0.95,
6
 and obtained a list of proteins that had a Protein Prophet 

probability higher than 0.99. 

 

Primary human hepatocytes, HepaRG cells, and HBV infection 

Virus-free human liver tissue specimens were obtained from partial therapeutic hepatectomy. 

Informed consent was obtained from the patients before the procedure. Cells were isolated from 

the specimens with approval from the Institutional Review Board at St. Mary's Hospital (IRB 

No. UC14TIS10131) by using a slight modification of the two-step collagenase perfusion 

technique originally described by Seglen.
7
 Primary human hepatocytes were infected with 

HepAD38-derived HBV as described previously.
8
 The differentiated HepaRG cells were 

obtained from Biopredic International (Saint-Gregoire, France) and infected with HBV as 

described above. 

 

Confocal immunofluorescence microscopy analysis 

The percentage of HBV infection in PHH and HepaRG cells was determined by counting the 

HBsAg-positive cells in fluorescence images obtained by confocal immunofluorescence 

microscopy as described. 
8
 

 



HBV-positive and HBV-negative liver tissues 

A total of 30 fresh frozen normal liver tissue samples were acquired from the Seoul National 

University Tumor Bank: 15 samples from HBV-infected patients and 15 from HBV-uninfected 

ones. All tissues were adjacent non-tumor liver parenchymas obtained during metastatectomy 

for hepatic metastases of colon cancer. All patients provided written informed consent for tissue 

banking before surgery. The study protocol was reviewed and approved by the Institutional 

Review Board of Seoul National University Hospital (IRB No. 1603-103-750). This study was 

conducted in accordance with the recommendations of the Declaration of Helsinki.
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Supplementary Figure Legends 

 

Supplementary Figure 1. HBx attenuates the induction of TRIM22 by IFNγ. 

(A) Downregulation of TRIM22 transcription by HBx. The transcription level of TRIM22 was 

analyzed in two cell lines stably expressing HBx, originated from Huh7 and HepG2, using 

semi-quantitative RT-PCR. (B) Retardation of the IFN-dependent induction of TRIM22 by HBx. 

HepG2-HBx stable cells and control cells were treated with IFNγ (500 units/mL) and harvested 

at indicated time points, and then the level of TRIM22 mRNA was examined by semi-

quantitative RT-PCR. 

 

Supplementary Figure 2. Effects of IFNα and IFNγ on the expression of selected ISGs in 

HepG2 cells.  

Quantitative real-time PCR was performed to analyze the expression levels of each ISG. cDNA 

was synthesized from 2 μg total RNA extracted from untreated HepG2 cells or cells treated with 

IFNα or IFNγ for 24 h. Results are represented as fold induction (mean + SD) relative to the 

expression level of each ISG in untreated cells. Data were obtained from 3 independent 

experiments. For each cDNA, the data were normalized to the expression level of GAPDH. 

 

Supplementary Figure 3. Distribution of TRIM22 between the cytoplasm and nucleus. 

Cells were treated with IFNγ (500 units/mL) for 16 h, and the nuclear and cytoplasmic fractions 

were prepared. Lamin A/C and α-tubulin were used as respective subcellular markers. 

 

Supplementary Figure 4. Neither HBx nor HBV affects the expression of IRF1 regardless 

of IFNα or IFNγ treatment.  

(A) HepG2 cells were treated with IFNα or IFNγ (500 units/mL) for 24 h and then transfected 



with the indicated DNAs (2 μg). Cells were harvested and used for quantitative PCR to examine 

IRF1 expression levels. NS, not significant (P = 0.2). (B, C) HepG2 cells were transfected with 

the indicated DNAs (2 μg) and were then treated with IFNγ (500 units/mL) for 6 h. The 

expression levels of IRF1 were measured by quantitative real-time PCR (B) or western blotting 

(C). In (B), all data were normalized to respective GAPDH values; NS, P = 0.08 (left) or P = 

0.57 (right). The data are from 3 independent experiments. 

 

Supplementary Figure 5. Ectopic expression of DNA methyltransferases (DNMTs) does 

not affect the expression of IFN-inducible TRIM22. 

(A) Effect of over-expression of each DNMT on the expression level of TRIM22. Cells were 

transfected with each indicated plasmid (2 μg); 24 h post-transfection, some cells were treated 

with IFNγ for another 24 h. At 48 h post-transfection, the expression of TRIM22 was examined 

by western blotting. (B) The transcription levels of each DNMT under dose-dependent 

expression of HBx. DNMT expression was not markedly changed by HBx expression. Cells 

were transfected with HBx-HA (0, 0.5, 1, and 2 μg) in the presence of IFNγ for 24 h, and the 

mRNA level of each DNMT was analyzed by semi-quantitative RT-PCR. 

 

Supplementary Figure 6. Effect of TRIM22 siRNA on the expression of IFN-inducible 

TRIM22 and HBx protein. 

HepG2 cells were transfected with pcD-TRIM22-flag (A) or HBx-HA (C), or treated with IFNγ 

(500 units/mL) for 48 h (B). siTRI, TRIM22 siRNA; siU, universal control siRNA; siGL3, 

firefly luciferase 3 siRNA. siU and siGL3 were used as negative controls. 

 

Supplementary Figure 7. Validation of the HBV and HBx mouse models generated by 



hydrodynamic injection. 

(A, B) Analysis of HBV replication and HBsAg expression in the HBV mouse model. After 

hydrodynamic injection of indicated replicons, the liver of each mouse was used for southern 

blot analysis (** P < 0.003) (A) and immunohistochemistry (B) to monitor HBV replication and 

viral protein (HBs) expression, respectively. β-Gal staining was performed as a control for 

hydrodynamic injection efficiency. (C) Validation of the HBx mouse model. After hydrodynamic 

injection of pcD-HBx-HA or control plasmid (pcDNA), immunoprecipitation and western blot 

were performed to detect HBx expression in liver tissues. 

 

Supplementary Figure 8. Infection with HBV in HepaRG cells. Efficiency of HBV infection 

in HepaRG cells. (A) The differentiated HepaRG cells were infected with HBV. The level of 

secreted HBeAg and HBsAg were measured by ELISA at 7 days post-infection. (B) HBsAg-

positive cells were quantitated using the confocal images. Data are mean ± SD of at least five 

regions. (C) Representative immunofluorescence images obtained by co-staining with anti-

HBsAg and DAPI. 

 

Supplementary Figure 9. Transcription level of TRIM22 in human liver tissues.  

HBx and TRIM22 expression levels were measured by semi-quantitative RT-PCR. 
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