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Introduction

Prevalent cases of chronic hepatitis B (CHB)
by WHO region, 2022
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Hepatitis B remains a major threat to human health.

Natural history of chronic HBV (CHB) infection

Active hepatitis, reactivation and hepatitis flares increase the risk for cirrhosis and HCC
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® The natural history of chronic HBV infection is complex.

® |n persistent HBV infection, host immune responses fail to
control the virus, and progressive liver damage, cirrhosis,
and cancer may occur.

® However, the mechanism of hepatic inflammation
formation in CHB is not yet fully understood.
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® Clustering of CHB patients in four clinical phases

® Upregulated intrahepatic genes in chronic hepatitis
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(C) Multi-omics research (bulk transcriptome, single-cell sequencing, clinical parameters)

® Differential expressed
genes analysis: 82 CHB
patients

® Ranked GSEA analysis by

blood transcriptome
modules (BTMs)

Bayesian regression with clinical parameters

o differential expressed genes
connection with clinical parameters

® BTMs connection with clinical
parameters

®  Population
expression analysis (PSEA)
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The findings confirm the association between host immune responses

and liver injury in chronic hepatitis phases.
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Figure 2

]
mMsaa1 B_cells

CD798
Yo_T_
cells2
. . . . MS
® Defining marker genes for each intrahepatic cell types s
afd_
cells
¢z
. TRAC &
(A) —_—————————————— e
X|—‘
_ _ © I
Normal liver Normal liver [ CHB ] Proportion Proportion Proportion CD! @5
| { | o A S S S, & E_ &+ & % ?_Y ¢ ¢ % ALAsz YO
(e} [}
ST [ 3 [ — W2, Plasma
&0 4 % > & *\Hepalic_stellate_CeIIs ‘
10 %1 ®1a : SN Erythmﬁ'_Ceus H vo_T cells_2 E al_T cells [] Inflammtory_Macrophages H Matrue_B_cells VARCO  nMac
2 e 15 . 2
44 y R R Periportalgl. SECs NK_like cells v5_T cells_1 L Non-inflammtory_Macrophages Plasma_cells =
o5 e 4 o 17 ) $100A9  iMac
%:' 5 e 18 Plasma_Cel Portal_en%tha“ |_Cells (D) cbse cD3D NKG7 GZMB FiA-DPB1
e6 19
% ¢ e 7 2 w(;f ral_venous_LSE_% 15 15 15 15
25 ¢ y ks, ~ 10 15 o 10 15 o 10 20 o 10 30
& ®9 e 2 .2 = 7 % o 5 : 0 o 5 0 o 5 4 15 o 5 20
® 10 ® 23 - A g o4 SR . § 0 . B é od ¢ = 10 § 0 i 10
-10 e 11 e 24 4 = S -5 ; S -5{dh HEERIE R
.32 . -10 0 -10 0 -10 & 0 = 0 z
10 5 0 5 10 15 Is 1 Non-inflammatory Macréph -10-5 0 5 10 15 -10-5 0 5 10 15 -10-5 0 5 10 15 -10-5 0 5 10 15 s
. o
UMAP_1 ols N y UMAP_1 UMAP_1 UMAP_1 UMAP_1 8
ﬁ CD68 S100A8 3
(B) Inflamma 15 15 £ 15 15 S °
10 10 10 30 10
CHB HC :l 5 5 l20 :' 5 lzo 2' 5 Izo
< o 0 10 < o . ¥ 0 < o
o 3 - -5 - o 3 -5 {dh -4 0 35 1
104 : -10 -10 : -10 -10 " -10 » 0
B_cells -105 0 5 10 15 -105 0 5 10 15 1050 5 1015 1050 5 1015
al £ o Ehdangiocyies UMAP_1 UMAP_1 UMAP_1 UMAP_1
N Endotheilial_cell:
N Plastia_cells kil o .. loke 1 CYP2E1 -
Erythroid_cells @ a
< 01 & 10 o)
= Non-Inflamm. Hepatic_Stellate_cells i i 2
= . o 3
5 * Hepatocytes g 0 i
% Macrophages = _;(5) '8
101 Inflammatory Teeke -105 0 5 10 15 -105 0 5 10 15 -105 0 5 10 15 -10-5 0 5 10 15 Coia @
_Macrophages 0.00 UMAP_1 UMAP_1 UMAP_1 UMAP_1 CLEC14A
0 5 o0 5 10 10 5 0 5 10 cre. He REPT
o ; o : CoLaat
UMAP_1 UMAP_1 Seay HsC
ACTA2
COL1A1
o}
3
o
‘g . . . . KRT1 o
Cell-type specific marker genes in liver based on single-cell RNA-sequencing data. %_n g
T

©
5T
a2l
33
S

cluster4
cluster23
cluster17
cluster24
cluster1
cluster16
cluster9
cluster5
cluster0
cluster8
cluster3d
clusteré

o~
™
2
E}

Gl




(A)

Results 3
Figure 3

Immune cell signatures in CHB and their correlation with liver injury
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Figure 4

® Immune cell signatures in CHB and their correlation with liver injury
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Figure 5

® Immune cell signatures in CHB and their correlation with liver injury
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Figure 6

® Distinct roles of upregulated interferon-stimulated genes in liver inflammation
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We hypothesized that 1ISGs primarily expressed by hepatocytes and B cells during the infection phase, exhibited no

correlation with ALT levels. Conversely, other ISGs predominantly expressed in T cells and nMacs, and upregulated

during the hepatitis phase, showed a positive correlation with serum ALT levels, indicating their involvement in liver injury.
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Figure 7

® Pathological validation of distinct cell-type specific interferon-stimulated genes in CHB liver
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The results indicated that IFI44 was highly expressed in HBcAg-positive areas, confirming the stimulation of interferon-stimulated

genes by the virus across different clinical states.



Summary

Multi-omics research (bulk transcriptome, single-cell sequencing, clinical parameters)

® Differential expressed Bayesian regression with clinical parameters
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