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Hepatocarcinogenesis is a multistep

disease
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Genetic predisposition:
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Genetic variants €-> Risk factors

Reviewed in Goossens et al, 2015; Nahon, zucman-rossi, J Hepatol
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Exposure and genetic variant
cooperation: the AFB1 example
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« Molecular predisposition »:

186-Gene signhature (Hoshida et al, NEJM 2009)
Activated HSC (HBV, Ji Hepatology 2015)

HIR and 65-Gene signature (HBV, Kim, Plos Med 2014)
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Telomeres are repeated seqguences at
the end of the chromosomes

Telomere synthesis
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Proliferation, survival and escape of

replicative senescence
Calado R, et al. NEJM 2009



Dual role of telomeres
and telomerase In liver carcinogenesis

No telomerase
(TERT) expression
in mature
hepatocytes

Adapted from Farazi and DePinho Nature Reviews Cancer 6, 674-687, 2006
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Dual role of telomeres
and telomerase in liver carcinogenesis
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Role of TERT promoter mutation in malignant progression
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Mutations in 10 other cancer genes (TP53, CTNNB1,
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Telomerase promoter mutation is the earliest
recurrent genomic alteration in HCC
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Chronic HBV infection: direct and

_i?direct factors
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HBV integration plays an important role to
iInduce genome mutagenesis
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HBV integration plays an important role to
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HBV clonal integration is more frequent in
the tumors than in adjacent liver tissues

Study on Chinese individuals: 81 HBV-positive ... = =
HCCs 399 HBYV integration breakpoints B

i e
d ; il
Ty i I | } 2
TERT ey b, e
Chr. & t : t t t
1,285 kb 1,285 K 1,275 k> 1,265 kb 1,255 kb B 2o
¥
KMT2B/ o I 8o
Mind e e e e ey [ |
Chr. 18 t t t . ! I.' |
36,210 kb EME K 36,220 Kb 25 225 W | _" S00
C ?
CONET H o Oy
Chr. 48— ' ; : ' 4
02 kb 30504 kb 3AEkh 3038k 30,30k 30312kb 30,314 kb T = i
d : 4
SENPS ) ) | = g Ve
E 4 ] " ¥
196,600 ko 186 820 Ko 196,640 kb L T—
e
ROCKT  Lrvmm. R I B

40% of the breakpoints located near the
viral enhancer and the gene X and core
ORFs

Sung Wk, et al. Nat Genet. 2012 May 27;44(7):765-9.



Hepatocarcinogenesis is a multistep

disease
Risk Pre-cancerous Malignant
Factors steps Transformation
Male
HCV
i HCC>2cm
HBV Low grade High grade Small Mét :
L i = =>! -~ Me astasis
Alcohol dﬁsopollzlsélc > d):‘sopollzfélc Early HCC HCC < 2 em Portal
Hemochromatosis thrombosis
NASH
Aflatoxin (Tropics) Cirrhosis :
(80-90%) Somath
A\ A AN N AN AN AN AN A oncogenic JAVA
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ alterations to H
= 2 (e promote o
carcinogenesi

Progressive accumulation of genetic a S



The genetic landscape of hepatocellular
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Conclusions

* Genomics identified a high heterogeneity in HCC with

several oncogenes and tumor suppressor genes recurrently
mutated

* TERT promoter mutation is the earliest recurrent event involved in
malignant transformation in cirrhosis and adenoma

* Biomarker and target
* Signatures of HBV and genotoxic exposure
=> Molecular epidemiology including somatic and germline

variants
* Several gene alterations could be targeted by specific
therapies

* First step to develop genome based clinical trials
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