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Study points toward new ways to prevent

liver cancer

October 21 2022

a Lhx2 firfl

Ya

0

flifl

[l 1/19 Egfr F2541

[l 1/19 Hras QB1K/RIL
Il 14/19 Braf V584E
Il 3/19 None of above

Lhx2 9!

Yap AHSC

[ 1/28 Egfr F2541

[l 1/28 Hras QB1K/RIL
[l 24/28 Braf V584E
W 2/28 None of above

DTR Pos

[ 2/14 Egfr F2541

Il 1/14 Hras Q81K/R/L
[l 8/14 Braf V584E

Il 3/14 None of above

Cd3e Cd4 Cds8
25, =082 1.5, 220.95 4, BE0:90
T 20 ) o |-
o =] - o3
£ 48 'i = =10 =)
< < <2
2 T[] Zeslym  2F
£ 05 £ ﬁ [ I E
0.0 00 0
Ccel5 Tnfa ifng
6, 02058 5, B 15, =0.82
=) il I z
g 4 24 Suof g
: : S5l
: A Eae 2
il -

mRNA (fold)

o ‘o

mRNA (fold)
n B

o

3000

= n
=] =1
= =1
=] =]

[l 1/26 Egfr F254|

Il 2/26 Hras QB1K/RIL
Il 20/26 Braf V584E
Il 3/26 None of above

[ 2/30 Egfr F2541

[ 0/30 Hras Q61K/R/L
Il 26/30 Braf V584E
Il 2/30 None of above

. 1/15 Egfr F2541

Il 1/15 Hras Q61K/R/L
Il 9/15 Braf V584E
Il 4/15 None of above

Ccl2
p=1

W L2
D L hx24aHsC

Mutation
frequency (%)

N BO®O
0055569

-
DO
oo

N B
[=N=N =)

Mutation
frequency (%)

Mutation
frequency (%

0

Q

" Egfr

1007
807
601
401
207

Egfr Hras Braf
F254]1 QB1K/R/L V584E

p=0.916

1p=0.595 p=0.296

Hras Braf
F2541 QB1K/R/L V584E

p=0.876

p=0.453 p=0.959

Egfr Hras Braf
F254]1 Q61K/R/L V584E

Cd3e Cd4

8, p=0.93
.|
36
£7.
<4
g
“lEE

0

Tnfa

gy BE077T 4 -
=57 3 =
56 382 2
2. . £ =
£# &! Eers::E

W Lhx2™
O Lhx2de!

o T
cwowow

Average
tumour grade

Average
tumour grade

[=]

WDTRM:
W DTRros

Average
tumour grade

O = N W &

=)
o
z
g5
£
0 0
Afp Gpc3 Ccl5
800y D006 4500,p=0.19 10y BZ089
) . 28
e00 Soooje, . L4l e
. 2 o
400 : %500 : 24 .
-
=i & EI [ Elm
z :

Characterization of genetic mutations, inflammation, immune cell and tumor
markers in mice with genetic HSC depletion, activation of inhibition. Credit:
Nature (2022). DOI: 10.1038/s41586-022-05289-6

Almost all liver cancers develop after decades of chronic liver disease,
but a new discovery by Columbia researchers may lead to treatments that
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could break the link.

The new research shows that during chronic liver disease a shift in the
balance of quiescent and activated stellate liver cells not only promotes
fibrosis but also sets the stage for the most common type of primary
liver cancer, called hepatocellular carcinoma.

The findings, published online in Nature, suggest that it may be possible
to prevent the development of liver cancer—the fourth-leading cause of
cancer death worldwide—by interfering with stellate cell activation.

Hepatocellular carcinoma develops almost exclusively in patients with a
chronic liver disease, including cirrhosis, hepatitis, or non-alcoholic fatty
liver disease. These diseases often cause extensive and progressive scar
tissue (aka fibrosis) in the liver.

" Although fibrosis almost always precedes the cancer, little is known
about causal relationships between the two and how we might be able to
interrupt this process," says study leader Robert F. Schwabe, MD,
professor of medicine and director of the Digestive and Liver Disease
Research Center at Columbia University Vagelos College of Physicians
and Surgeons.

Schwabe and his team focused on the liver's stellate cells, so named for
the multiple protrusions that give them a star-like shape, because they
are heavily involved in liver fibrosis.

After developing new genetic tools that allow researchers to manipulate
and analyze stellate cells in mice, Schwabe discovered that the
population of these cells changes as the cancer develops.

"In a healthy liver, stellate cells are quiescent and express factors,
notably hepatocyte growth factor, that protect the organ," he says. "In the
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presence of chronic liver disease, however, the number of the protective
quiescent stellate cells decreases while more stellate cells become
activated."

Activated cells express factors that promote tumors, particularly
collagen, the building block of scar tissue. This dynamic shift from
protective to tumor-promoting cells sets the stage for liver cancer.

The same imbalance in stellate cells and its association with increased
risk for cancer development was observed in patients with liver cancer,
suggesting the same process occurs in people.

Hepatocellular carcinomas are typically detected too late to be cured,
and most patients die within two years of diagnosis despite new, more
efficient medical therapies such as the combination of atezolizumab and
bevacizumab. The incidence of hepatocellular carcinoma has tripled in
the past 30 years and is expected to increase further due to rising rates of
non-alcoholic fatty liver disease that is driven by rising obesity.

The discovery raises the prospect of preventing liver cancer by restoring
the normal balance of stellate cells.

"I don't think we will be able to treat cancer by restoring stellate cell
balance," says Schwabe. "Activated stellate cells create an environment
that is favorable for cancer development, but they do not seem to play a
role in cancer progression once the tumor has developed.

"But restoring the balance of cells or associated mediators in people with
chronic liver disease may reduce the risk of tumors developing in the

first place. This would be a huge benefit for the many millions of people
with chronic liver disease, who are highly likely to develop liver cancer."
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More information: Aveline Filliol et al, Opposing roles of hepatic
stellate cell subpopulations in hepatocarcinogenesis, Nature (2022). DOL:
10.1038/541586-022-05289-6
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