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Abstract

Hepatitis B virus is a double-stranded DNA virus. About 257 million people in the world are
infected with hepatitis B virus. Most adults recover from hepatitis B infection, but approximately
5% to 10% of the population will not completely eliminate HBV infection, develop chronic
infections, and are at high risk of cirrhosis or liver cancer. However, there are currently safe and
protective vaccines can prevent hepatitis B, but it has not yet been able to effectively remove the
virus from infected patients with hepatitis B. From previous studies, it has been found that PD-1
(Programmed Death 1) and TIM-3 (T-cell immunoglobulin and mucin-domain containing-3) can be
detected under the HBV chronic infected mouse animal model, and displayed dysfunctional glucose
metabolism. Subsequent studies in PD-1 knockout mice challenged with LCMV have shown that
glucose metabolism of CD8" T cells can be partially restored compared to wildtype LCMV infected
mice, indicating PD -1 affects the function of glucose metabolism and becomes the key to the
development of exhaustion in the later period. In mouse cancer animal models, the degree, number,
and extent of expression of co-inhibitory receptors PD-1 and TIM-3 have also been found that
positively correlated with decreased mitochondrial mass and rate of glucose uptake. However,
whether co-inhibitory receptors affect mitochondrial function is still unclear.

In previous studies in our laboratory, treatment of anti-PD-1 antibodies in mice chronically

infected with HBV enhanced the ability of mice to remove HBV, but it could not be completely
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eliminated, indicating that the ability to eliminate the virus may be affected by other pathways. Our
results show that in chronically HBV infected mice, intrahepatic CD8" T cells expressed PD-1, Tim-
3 surface co-inhibitory receptors and displayed dysfunctional mitochondrial function. In vitro
treating CD8* T cells from HBV chronic infected mice with anti-PD-1, anti-Tim-3 or antioxidant
can increase CD8" T cells mitochondrial membrane potential and IFNy production. In summary, the
expression of co-inhibitory receptors in chronic HBV infected mice is associated with the
dysregulation of mitochondrial function and cytokine production in CD8" T cells and through
blocking PD-1 and Tim-3 or treating mitochondrial antioxidant can partially restore T cell response.
It has been shown that the phenomenon of sputum cell exhaustion caused by hepatitis B virus
infection may involve in cellular energy metabolism, and regulation of immune metabolism may

enhance the function of these sputum cells and serve as a direction of treatment.
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BV510-conjugated anti-mouse CD8(53-6.7)
PE-conjugated anti-mouse PD-1
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14

Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA
GE Healthcare
Corning, Arizona, USA
0.1M NazHPOQO4, 0.018M KH2PO,,
0.8% NacCl, 0.02% KCI, pH7.4
ThermoFisher, Waltham,
Massachusetts, USA
ThermoFisher, Waltham,
Massachusetts, USA
Abcam, Cambridge, England
Abcam, Cambridge, England
Agilent Santa Clara, CA, USA
Biolegend, San Diego, CA, USA
Sino biological, Wayne, PA, USA
Sigma, St.Louis, USA
Biolegend, San Diego, CA, USA
Biolegend, San Diego, CA, USA

Gibco, USA
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Glutamax Gibco, USA

Sodium pyruvate Sigma, St.Louis, USA
ImmunoSpot® Kits Mouse IFN-y Cellular Technology Limited (CTL),
Single-Color ELISPOT Cleveland, USA
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A RAJL AR 2 e bli e B [FNy 04 £ (Fig. 5) - & HBV R % 2/2 ™ » HBV
F 9751422 CD8' T imie 4L s>t 2 drd | L BB e dris w4 T e s iy 11 %
B R T - B ERREOT %

17

d0i:10.6342/NTU201802733



6.

PRET R PR M2 AR TR HBY R %] K2 WFp = e CD8'T i
72 R AT R

#-10ug F 3 % I HBV DNA 2 Fai 42 £ B 4= 2 {4 » B dpsFp
MT e ¥ AR HBV Pos B R Tl s e ik R
MitoTracker Deep Red 2_ 3 5L3 & » &1 S&d anti-PD-1 2 2 anti-Tim-3 $#48 jew
2w ndoid S el A2 CD8' T iw e g S AET 09 04 s B e
PRE A AR AT RO B IR M e ST = (Fig. 6A) 0 1 E i )
B2 0T on g\ dw P2 1k 18R] 2. MitoTracker Deep Red # sm %8 %3 =3 5L2. MFI &
(Mean fluorescence intensity) » & ® 12 & 4 t# % (Student's t-test) fF & #& 5% P &
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