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Around 257 million people are chronically infected by Hepatitis B virus (HBV). Despite the
availability of an effective prophylactic vaccine, new infections still occur.! Chronic Hepatitis B
(CHB) infection can lead to some complications including fibrosis, cirrhosis and hepatocellular
carcinoma (HCC).

Work hypothesis

Mitochondria are the main source of reactive oxygen species (ROS) within hepatocytes. HBV
can interact with complex IV of the respiratory chain and increase mitochondrial oxidative
stress (Fig. 1). Mitochondrial DNA (mtDNA) is particularly sensitive to oxidative stress beacause
it lacks protective histones and due to its proximity to the respiratory chain complexes.?

We postulated that HBV may cause oxidative damage to mtDNA resulting in mitochondrial
dysfunction and altered mitochondrial dynamics, all of which might account for fibrosis
progression in CHB patients (Fig. 1).
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136 naive patients with CHB and 12 control liver specimen (absence of inflammation and
pathological pattern), were included in the present study (Table 1). CHB patients were HBV
mono-infected for more than 6 months, had no excessive alcohol or tobacco consumption.

Total DNAs, RNAs and proteins are isolated from biopsies of these patients. mtDNA damages
were investigated by Southern-Blot and PCR. The expression of the main genes of interest was
studied by RT-qPCR and Western-Blot.

We were particularly interested in the expression of the following genes: subunits 1 (MT-CO1),
2 (MT-CO2) and 4i1 (COX4i1) of the complex IV (cytochrome c oxidase) of the respiratory, LonP1
peptidases, HSP60, HSP70 chaperones (mitochondrial unfolded protein response, UPRmt),
Parkin and PINK1 (mitophagy). Our statistical analysis was performed using the Mann Whitney
T-test.

mtDNA Damage Analysis

mRNA Analysis

Protein Analysis

Metavir Score FO-F1-F2 F3-F4 FO-F1-F2 F3-F4 FO-F1-F2 F3-F4
Number (n) 6 7 65 25 15 9
Gender M/F (n) 2/4 5/2 53/12 20/5 10/5 6/3
Age (years) (mean + SEM) 42+2.8 45+4.1 41+1.4 46+2.7 45+2.7 48 +3.6
BMI (Kg/m?) (mean + SEM) 26.3+2,2 245+19 253+0.7 24.8+09 252+12 23.7+1
Serum levels at liver biopsy
ALT (UI/L) (mean = SEM) 110 + 30 108 + 16 107 £ 17 115 + 32 82+ 20 70+ 25
AST (UI/L) (mean + SEM) 75+13 78 +£10 71+10 70+14 86+28 56+ 17
y-GT (UI/L) (mean = SEM) 98 +22 75+18 95+21 62 +16* 155+ 76 60+ 13
Total cholesterol (g/L; mean + SEM) 0.8+0.3 1.0+0.3 0.8+0.1 1.1+0.2 0.7+0.1 0.7+0.2
Triglycerides (mmole/L; mean £SEM) 0.8+0,4 0.9+0,3 1.0+0,1 1.3+0,2 1,2+0,4 0,7+0,1
Glucose (mmole/L) (mean £ SEM) 5.2+0,5 4.8+0,3 49+0.2 5.0+0,3 54+0,3 49+0.2
Histological analysis
Activity Grade
(METAVIR AD,ALA, A3) 2,3,1,0 0,4,2,1 19,37,9,0 0,12,8,5 9,6,0,0 0,4,4,1
[RIETEEE S 2,2,2,0,0 0,0,0,3,4 19,33,13,0,0 0,0,0,14,11 4,8,3,0,0  0,0,0,5,4

(METAVIR F1,F2,F3,F4)

deletions and mtDNA levels i
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for the intra-mitochondrial translation. CHB Patients with advanced Cytochrome ¢ oxidase catalyzes the reduction of the transcription of HSPD1 and HSPA9 as well as LONP1 peptidase to activate the mitochondrial unfolded protein response (UPRmt).
fibrosis (F3-F4) exhibited either a single or multiple mtDNA deletions. oxygen to water. Compared to CHB patients with FO-F2 The relative mRNA expression of HSPA9 mRNA (FO-F2, n=42; 1,06 + 0,37 vs F3-F4, n=17; 0,70 * 0,28 p<0.001) and protein expression
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mtDNA/nDNA ratio in CHB patients. mtDNA/nDNA significantly decreased expression (3,44 + 0,80 vs 2,55 + 0,88 p<0.01) ( fibrosis/cirrhosis ( ).
by 36% and 76% in CHB patients with moderate to minimal fibrosis (FO- ). Mitophagy is the selective degradation of damaged or altered mitochondria. We evaluated two main markers of this process: PRKN
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Combined together, such mitochondrial alterations
concomitantly contribute to a major mitochondrial
dysfunction that may play an important role in the
pathophysiology of CHB and fibrosis progression.
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