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Background/Aim

»HCC has a poor prognosis and limited treatment options, such as surgery, TACE,
and sorafenib, highlighting the need for new therapies.

»PARP inhibitors show promise in cancers with BRCA mutations, but their efficacy
in HCC is limited, particularly in patients without BRCA mutations.

» Radiation therapy, including SBRT, is effective in local control of advanced HCC,
and combining it with PARP inhibitors may enhance DNA damage and improve

treatment outcomes.

»The cGAS-STING pathwa% plays a crucial role in radiation-induced antitumor
immune response, and the combination of radiation therapy and immune
checkpomt inhibition has increased the occurrence of the abscopal effect, but the
role of PARP inhibitors in this process is not well understood.
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Methods

»HCC cells were treated with irradiation with or without olaparib and DNA damage
and cell proliferation were analyzed.

» lmmune deficient, immune competent, and cGAS knockout mice underwent X-ray
irradiation of 24 Gy in three fractions were used to investigate the roles of

olaparib, irradiation and anti-CTLA4 on tumor growth and tumor
microenvironment.
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Results Olaparib sensitized HCC cells to irradiation
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(A) Representative images of
the colony formation assay in
Huh7 and SNU-449 cells
treated with olaparib, 4 Gy
irradiation and the
combination. Quantitation of
the colony number is indicated
on the right. (B) Representative
vH2AX-positive foci treated
with olaparib, 2 Gy irradiation
and the combination in Huh7
and SNU-449 cells (scale bar, 10
um). Quantitation of the yH2AX
foci is indicated on the right.
(*P <.05; #P <.01; ns, no
significance)



Olaparib augments irradiation-induced DNA damage in vivo
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(A) Growth curves from Huh7 tumors in immune deficient mice treated with olaparib,
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(B) Representative

immunochemistry images and quantitation of yH2AX staining in Huh7 tumor tissues in mice treated with olaparib, IR and the combination. (F)
Representative immunochemistry images and quantitation of Ki67 staining in Huh7 tumor tissues in mice treated with olaparib, IR and the

combination. (magnification x 200). (*P <.01)
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Olaparib combination with RT activates cGAS-STING-mediated Type | IFN
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(A) Western blot of cGAS-STING-IRF3 signaling in primary H22 tumor tissues in mice treated with olaparib, IR and the combination. (B)

Representative immunochemistry images phosphor-STING staining in primary H22 tumor tissues in mice treated with olaparib, IR and the
combination (magnification x 200). (C) IFN levels in mice treated with olaparib, IR and the combination. (*P <.05; #P <.01; ns, no significance)
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cGAS-STING signaling is required for radiotherapy-driven and
olaparib-enhanced primary and abscopal responses

A

1500 +
1200 +
900 +
600 o

300 +

Tumor volume (mm?3)

0

Irradiated sites
(Immune competent)

-o— Control

-~ Olaparib
IR
=% |R+Olaparib

*%

0

3 6 9 12 15 18 21 24
Days post H22 cells implantation

B

1500

Tumor volume (mm?3)

0

1200 +

900

600 -

300 +

Abscopal sites
(Immune competent)

-e—- Control
==~ Olaparib
IR
=% |[R+Olaparib :|
*
]*
0 3 6 9 12 15 18 21 24

Days post H22 cells implantation

Tumor volume (mm?)

1000 +

800 +

600 -

400 A

200 ~

0

Abscopal sites
(cGAS knockout)

- WT+IR

- cGASKO+IR
WT+IR+OLA

= cGASKO+|R+OLA

0 3 6 9 12 15 18 21 24
Days post H22 cells implantation

(A) Growth curves from primary (A) and abscopal (B) H22 tumors in immune competent mice treated with olaparib, IR and the combination.

(C) Growth curves from abscopal H22 tumors in immunocompetent and cGAS KO mice treated with olaparib, IR and the combination. (*P
<.05; #P <.01)
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STING activation reprograms the immune microenvironment
in the abscopal tumor
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FACS analysis of infiltrating CD8+ cytotoxic T cells after treatment with olaparib, IR and the combination. (*P <.05; #P <.01; ns, no significance).
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Olaparib impacts immune exhaustion following radioimmunotherapy
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(A) Growth curves from abscopal H22 tumors in immune competent mice treated with olaparib, IR, anti-CTLA4, and the combination. (B)
FACS analysis of infiltrating NK cells from abscopal H22 tumors after treatment with olaparib, IR, anti-CTLA4, and the combination. (*P <.05;

#P <.01; ns, no significance)
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Conclusions

Combination therapy with PARP inhibitors and radiotherapy contributes to
local (primary) and systemic (abscopal) tumor control and enhance
responsiveness of HCC to immunotherapy through inducing DNA damage
and boosting innate immune response.
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