Eﬁ
.
K]
&.

i

ww
)

—

I}(

' —

BB

3



-3 —1
v B3R

=\ FFlERES=
=\ B, amEEERT?
v IIRERE



— =31
v BXR

=\ FFlERES=
=\ B, amEEERT?
v IIRERE



Three chronic viral diseases: CURE?

HCV HBV HIV
\\/iral RNA Host cell
cccDNA
Proviral DNA
/
Host DNA
Nufcleus
TREATMENT TREATMENT TREATMENT
No viral reservoir CCCDNA (viral reservoir) J
J
Combination therapy N/ HIV DNA
N Massive HBSA ' '
viral reservoir
DAAs: CURE!!! J ( )

Few chronic cases are with self-functional cure!
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Incubation Phase

HBV43 R4 CD8 T4

Clinical Phases

HBV Apc Naive
T cells

Early (Acute) Median (Convalescent) Late (Resolved)

PD-1 high expression PD-1 median expression PD-1 low expression

*}

T# T‘

Apoptotlc cells

~~—pD-1

Priming

Effector CD8 T cells Memory CD8 T cells

Zhang Z, et al. J Hepatol, 2009
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e tor the immune response in the human hiver o HBY and

/L. - HCWV infections.S-” The articles by Zhang et al and INaka-

C GO é é i ,1 é - moto et al further our understanding of the role of PD-1
00, in HBV and HCWV infecrions, respectively, by emphasizing

clinical outcomes in patents in reladton to the level of
PD-1 expression and importancly by focusing on intra-
hepartic immune responses.®” Studies of antigen-specific
CD8* T cells from the peripheral blood of patients with
HBEV and HCWV infections hawve previously indicared cthar
cthe PD-1,/PI>-L1 system plays an important rele in cthe
PD-L1 in the Iiver during the acute and chronic phases of

infection, Zhang et al report that more CD4" and CD8&*
T cells in the liver expressed PD-1 during the acute phase
in comparison with the chronic phase, and more in the
chronic phase than in healthy liver biopsies. Further-
more, PD-L1 expression was found on Kupffer cells, si-
nusoidal epithelial cells, and CID11c* dendriric cells, sim-
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The immuno-pathological characteristics of CHB

Adaptive Nen:-specific
immunity, Glostlimmuine inflammatien)
Dysfunetions! Disondel increasel
Q Inflammaory liver

micreenvirenment

7

Th17
NK cell

Impaired
spegcific
T,B cells)

HBV persistence
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Immune responses in the liver are biased toward

tolerance
S

MATURE, VOL. 223, AUGUST 2, 1969

472

Induction of Immunological Tolerance by Porcine
Liver Allografts

by

R. Y. CALNE

R. A. SELLS

J. R. PENA

D. R. DAVIS

Sﬁf’:&'ﬁ“‘;'ﬂém’ﬁ;& Liver allografting experiments with pigs show that animals given

no immunosuppression will survive for prolonged periods with

P. R. MILLARD orthotopic liver transplants. Similar animals can reject skin, kidneys

B. M. HERBERTSON and hearts rapidly. Orthotopic and accessory heterotopic liver

Department of Pathology, allografts protect preferentially from rejection grafts of donor

University of Cambridge specific skin, kidney and possibly heart. Injected soluble liver
antigen may also protect donor specific tissue from rejection. It is

R. M. BINNS suggested that allogeneic liver can induce immunological tolerance
The Department of Experimental Pathology, in immunologically mature pigs.

A, R. C. Institute of Animal Physiology,

Babraham

D. A. L. DAVIES

Searle Research Laboratories,
High Wycombe
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What is the mechanism of the liver tolerance?

Is this kind of tolerance relevant to liver disease?



First: the liver act as secondary lymphoid organ

4 B10.BR
Naive Des-TCR transgenic /
\ H-2KPin the liver

Met-KP B10.BR
Liver Blood LN Spleen Blood
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Naive CD8 T cells specific for liver antigens are activated locally in the liver
Bertolino P, et al.J Immunol. 2001;166(9):5430-8.



Apoptosis within spontaneously accepted mouse

liver allografts

Liver transplantation

4T

B10 (H2b) C3H (H2K)
coat Cos"
.0 80
80 - 80
; .m_,l ) E ln_:
u-!_iﬂ i:'l d T L 150 2

o 2 4 T 14 154
Deys afier Transplantation

Donor T cells within the liver were rapidly replaced within 2 to 4 days of transplantation
with those of the recipient

Qian S, Lu L,et al. J Immunol. 1997;158(10):4654-61.



Fundamental theory

B6 mice
B6 DC

B6 mice
Il o DC

Il oo mice
B6 DC
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Spleen cells / well x 103

CD4+ T cell help can be essential for
primary CD8+ T cell responses in vivo.

primary secondary
100 - 100
Wild-type
80 80 ypP
2 60 - 2 60
= S
38 40 4 ae 40 4
MHC II-/-
20 20
0- - 1 0 -
1.0 100 1000 1.0 10,0 100.0
ET E:T

Defective CD8 T cell memory following
acute infection without CD4 T cell help.

Wang JC, et al. J Immunol. 2003;171(12):6339-43.
Sun JC, et al. Science. 2003;300(5617):339-42.



Relevant to liver disease : evidence from CHB
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Expert Rev Gastroenterol Hepatol 2009;3(5):499-512.
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1963 1970 1980 1990 2000 2010 year

_D,lscomer_/J “Au*” Ag
P\ ssible ass.o.matl.o‘m between “Au” AV
Au Ag screening in blood denors by W

71: !:J.H!@'Mﬂb HBsAg vaccine
81: Approval of HBV vaccine (FDA)
35 AI%I@IVU@\_' of HBV vaccine in Chlna
991: HBV vaccination by WHO
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Efficacy of currently used drugs for two years.

Undetectable HBV Anti-HBeAg HBYV DNA < 300/400
Treatment DNA in serconversion in copies/ml in
HBeAg(+) patients HBeAg(+) patients HBeAg (-) patients

Peg-interferon 25 30 63
Lamivudine 39 22 72
Adefovir 21 12 51
Entecavir 67 22 90
Telbivudine 60 26 88

Tenofovir disoproxil

74 21 91
fumarate

TAF will be available in near future!

Manzoor S, et al. World J Gastroenterol. 2015;21(44):12558-75.



Efficacy of first-line drugs is limited against HBV

fER{EHBY
1% & R g #1EHBY
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reservoir synthesis



RiERIERFNENRS (SRR

S HBY

@ﬁ%iﬁﬁ

HB —
ent :
ER ST X !
DNA . |
© o
“&\\ aREE
BRERmE
E2HmRNA
\ "% HBsAg
e S\ A(D) HBcAg
cccDNA mRNA E? ® ol
(O HBeAg
ﬂ:l:gmﬂgﬁ HERA — HBx
Frefpad

CCCDN(AX
reserv

Antig
synt

e 1EHBY
e Uik

Virio
rele

HBsAg
HBeAg

7};}




Previous immune therapy is not successful!

Antiviral drugs Critical concerns for immune
NUCs therapy

Pegylated — |FN-a Ag_Ab immune

complex
Therapeutic
vaccine

HBYV DNA

Vaccine
Immunomodulating
cytokines (IL-2,IL-12)

O No full success for a single immune therapy in clinical trial so far !

HBeAg HBsSAg

HBYV virions o

00
00
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Immune-active
liver
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How to treat it
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Zhu S, et al. J Hepatol. 2019, online publication
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Hutter G et al, N Engl J Med. 2009
Nature 2019
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Allogenic Adoptive Immune Therapy (AAIT)
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Zhang Z, Wang FS. J Hepatol , 2013
Li J, et al. Hepatology 2014
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HBV-specific TCR-T cell therapy for HBV
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HBV-specific TCR library
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