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CAJKETAK

IFNYy je K/by4HM LIMTOKMH aHTUTYMOPCKOT MMYHCKOT OfiroBopa. Y henmjama kaH-
nepa, IFNy cTumynuie npousBojby peakTUBHUX BPCTa Kceonuka. Hacrano crame
OKCHUZIATMBHOT cTpeca noBoau jo omrehemwa [JHK u, mocnenmyuHo, fo ceHecueHmyje
i o pepomnTose, hemmjcke cMpTH MocpefoBaHe Mepokcuganyjom mumnuia. Hea-
mexBaraH ofrosop Ha IFNY je uecta ofymka KaHIjepa ca CHOCOOHMX fia ,[TOOETHY"
aHTUTYMOPCKOM MIMYHCKOM OZiITOBOpPY. YjenHo, oBaj fedekt y ogrosopy Ha IFNy ce
CMaTpa 3HA4YajHMM YMHMOLIEM OTPAHMYEHOT yCIlleXa MMYHOTepanuje KoJ IalyujaHTa
ca KaHI|EPOM.

Y 0BOj cTyAuju, UCTPaXKM/IN CMO Kako hemuje Tymopa nsderapajy aHTUTYMOPCKI
UMYHCKI OATOBOp mocpenosaH nuroknHoM IFNy. YenocraBuwmm cmo henmjcke nu-
HUje MeJlaHOMa Koje Cy ,1oderne” aHTUTYMOPCKOM MMYHCKOM OATOBOPY ¥ aHA/IM-
3Mpanu CMO IIpOMeHe y BbuXoBoM peHoTuiry. OTkpunm cMo ja cy henuje menanoma
Koje Cy M3derie MMYHCKM OATOBOP pa3BU/Ie Pe3UCTEHINjy Ha OKCHMATMBHM CTpec
uHaykoBaH IFNy. Kipyunu urpau y oBom mpotuecy je rmyrarnon-C-tpancdepasa
(enr.GSTA4), uman mopopuIie eH3MMa 32 IeTOKCUKAIUjy KOji MMajy Ba>KHY Y/IOTY Y
hemmjckom opgrosopy Ha okcupaTuBHM cTpec. OcuM Tora, henmje memanoMa koje cy
u3deryie MUMYHCKY OITOBOP Cy cTeksie Behu MeTacTaTcku nmoteHuujan in vivo, Takobe
3aBucaHn oy nosehanor HuBoa exkcnpecuje GSTA4. Kop manujeHara ca MelTaHOMOM
yTBpheHo je ma Hykm HuBO excrnpecuje GSTA4 xopenupa ca dopoM cTomoMm Ipe-
JKUBJbaBama de3 MeracTasa. Takobe, marujeHTy ca MeTaHOMOM KOJ| KOjUX je HIDKa
GSTA4 exnpecnja dorpe pearyjy Ha antu-PD1 Tepanujy u umajy cy dospy cromy mpe-
KVB/baBamwa de3 mporpecuje Tymopa.

Hamm pesynratu pacBeT/baBajy HOBU MeXaHM3aM moMohy kojer henuje kaHiepa ns3-
deraBajy MMyHOOIIKY Haf30p 1 MoBehaBajy cBOj MeTacTaTCKM MOTEHIIMjasl, pasBuja-
IEeM pe3CTeHIVje Ha OKCUAATUBHY cTpec yoen nosehane excnpecuje GSTA4. Crora,
TapreTypame MOJIEKY/Ia y OTOBOPY KaHIlepa Ha OKCUIATVBHM CTPeC IIpeficTaB/ba 0de-
hapajyhn TepaneyTckm npuctyn 3a npeBasmnakerme pesucTeHIije Ha aHTUTYMOPCKHI
VIMYHCKM OITOBOP M pery/ycarme MeTacTas/para.
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ABSTRACT

IFNY is a crucial cytokine in antitumor immunity. In cancer cells, IFNy promotes ex-
cessive production of the reactive oxygen species. Oxidative stress leads to DNA damage
and, consequently, triggers cellular senescence or ferroptosis, a type of cell death associat-
ed with increased lipid peroxidation. The IFNYy response defect is commonly observed in
cancers that exhibit immunoevasive properties. This defect is considered a significant fac-
tor contributing to the limited success of cancer immunotherapy in patients with cancer.

In this study, we explored how tumor cells evade the IFNy-dependent immune response.
We established immune-escape variants of melanoma cells and analyzed changes in their
phenotype. We found that the immune-escape melanoma variants gained resistance to
the IFNy-induced oxidative stress response. The critical molecule in this process was glu-
tathione-S-transferase-4 (GSTA4), a member of a family of detoxification enzymes that
play an important role in cellular oxidative stress responses. In addition to the resistance
to IFNy-mediated antitumor immunity, the immune-escape melanoma variants acquired
higher metastatic ability in vivo by a GSTA4-dependent mechanism. Melanoma patients
with lower expression of GSTA4 had better prognosis in terms of metastasis-free survival
rate. Additionally, melanoma patients with low GSTA4 expression were better responders
to anti-PD1 therapy and showed a better progression-free survival rate.

Our results reveal a novel mechanism by which cancer cells escape from immune
surveillance and increase metastatic potential by developing resistance to oxidative
stress responses through GSTA4 upregulation. Therefore, targeting the oxidative stress
response in cancer cells presents a promising therapeutic approach for overcoming im-
mune resistance and regulating metastatic progression.
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