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CAJKETAK

Kaprunom mnyha je Hajuerrhe aujarHocTMKOBaHa M HajCMPTOHOCHUja MalurHa 6o-
necT y cBeTy. AfeHokpanuHoM 1nyha (eHr. lung adenocarcinoma, LAC) u kapuyHoM
ckBaMo3HMX hemuja ryha (enr. lung squamous cell carcinoma, LSCC) cy nBa nopruma
HecUTHONeIMjCKOT KapLMHOMa IUTyha ca M3paKeHUM pasjyKaMa y K/bYYHUM K/IMHIY-
KUM U OVOJIOMIKMM KapaKTepUCTUKaMa. YIIPKOC TOMe, OBV IOATUIIOBY ce Hajuemrhe
JIlede Ha BPJIO C/IMYaH Ha4yMH. VI3y3eTHO je BaXKHO Ja ce pa3jacHe MeXaHU3MU Y OCHOBM
OBUX pas/uKa Kako 01 ce ycrocTaBywm Oo/byu duoMapKepy U IPUCTYIN Y Tederby. Y
dpojHum TMnoBuMa tymopa npumeheHa je nosehana excrnpecnja kapOoHCKe aHXUIpa-
3e (Ca) 9 m 12. Ca9 u Cal2 nMajy KpyLujaaHy y/IOTy y Ofp>KaBamy HeyTpaiHe YHyTap-
henmjcke Bpegrocty pH n xucerne Banhenyjcke MUKpOCpeRyHe IITO CTYUMY/IMIIE IIPO-
mdepunjy u Metactasupame henmja rymopa. Hamm unspeBu cy dmnm fja ieTekTyjemMo
moryhe pasnuke y HuBoy excrnpecuje Ca9 n Cal2 y LAC u LSCC, u ga uctpaxxumo aa
nu je excripecuja Ca9 u Cal2 aconupaHa ca KIMHUYKUM TOKOM U VICXO[IOM OOJIeCTH.
Vcnuramu cmo excripecujy Ca9 un Cal2'y 71 y3opky kapunHoma 1ryha, 35 (49%) LAC
u 36 (51%) LSCC. Hakon mnsonanuje PHK u peBepsHe TpaHCKpuUIIIVje, pelaTUBHU
HuBo ekcrpecuje PHK yrBpben je kopunthewem kBanturatusHor PCR-a y peannom
BpeMeHy dasypaHor Ha TagMan TexHonOruju. 3a N3padyHaBame CTaTyca eKCIpecuje
Ca9 n Cal2 xopumrhena je 2-AACT meToma. Ynorpedumm cMO MefyjaHy BPeTHOCTHI
eKcrpecyje 1a feMHNUIIEMO TpyIIe ca BUCOKOM, OHOCHO HUCKOM eKcIIpecujoM. Bucok
HIBO ekcrpecuje Ca9 metextoBaH je y 49% (35/71), a Cal2 y 48% (34/71) y3opaxa.
Husak HUBO excripecuje je nieHTUPUKOBAH y IPeOCTaINM y3opiuMa. Bucoka excrpe-
cuja Cal2 dua je acorupana ca LSCC nmogtunom (p<0.0001). Kaga cy excipecuja Ca9
u Cal2 nocMarpaHe He3aBJCHO, HUje yOueHa HbIX0Ba acolyjaliuja ca KIMHUIKO-XU-
CTOIATOJIOIIKMM ITapaMeTpyuMa. MehyTum, manyjeHTn Koju cy MCTOBPEMEHO VMMau
BUCOKY ekcripecujy u Ca9 u Cal2 cy >xuBenu 3Ha4ajHO Kpahe y ofHOCY Ha marjujeHTe
ca HIcKoM excrpecujom Ca9/Cal2, (p=0.02). Hamm pesynraty cyrepuiny ja excrpe-
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cuja Cal2 ponpunocu pasnukama yodeHuM nsmehy LAC u LSCC Tymopa. Ilojauana
excripecuja Cal2 MoX/ja OACTIYE arpecUBHO MOHAIIalbe HeCUTHONeMMjCKOT KapIiy-
HoMa mryha. Ca9 Bucoka/Cal2 B1cOKa eKCIIpecyja IpeficTaB/ba Mpodul “BICOKOT pu-
3uka” y HecutHohenjckoM KapuyuHomy ryha.

Kbyune peun: ageHokapuyHoM tyha; KapimHoM ckBaMo3HuX hennja wiyha; Ca9;
Cal2; excnpecuja PHK

VcrpaxuBame je GUHAHCUPAHO CpeACcTBMMa: MIHNUCTAPCTBO IPOCBeTe, HayKe U
TEXHOJIOLIKOT pa3Boja Perrydnuke Cpduje, dpoj yrosopa:451-03-68/2022-14/200007.
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ABSTRACT

Lung cancer is the most frequently diagnosed and lethal malignancy in the
world. Lung adenocarcinoma (LAC) and lung squamous cell carcinoma (LSCC)
are two subtypes of non-small cell lung cancer (NSCLC) which differ markedly in
key clinical and biological features. Despite this, they are usually treated similarly.
It is imperative to elucidate the mechanisms behind these differences in order to
implement better therapeutic modalities and biomarkers. Increased expression of
carbonic anhydrases Ca9 and Cal2 was observed in a broad array of tumors. Ca9
and Cal2 have a crucial role in the maintenance of the neutral intracellular pH and
the acidic extracellular microenvironment which stimulates the proliferation and
metastasis of tumor cells. Our aim was to detect possible difference in expression
level of Ca9 and Cal2 in LAC and LSCC, and to investigate whether the expression
of Ca9 and Cal2 was associated with the clinical course and outcome. We evaluat-
ed the Ca9 and Cal2 expressions in 71 lung cancers, 35 (49%) LAC and 36 (51%)
LSCC. After RNA isolation and reverse transcription, relative RNA expression level
was evaluated using Real Time PCR and TagMan technology. Ca9 and Cal2 expres-
sion status was calculated according to the 2-AACT method. We used median value
of expression to designate low and high expression groups. High level of Ca9 and
Cal2 expression were detected in 49% (35/71) and 48% (34/71) of NSCLC samples,
respectively. Low levels of expression were identified in the rest of the specimens.
High expression of Cal2 was associated with LSCC subtype (p<0.0001). No asso-
ciations between Ca9 or Cal2 expression and clinicopathological parameters were
detected when assessed independently. However, patients with high expression of
both Ca9 and Cal2 lived significantly shorter compared to the Ca9/Cal2 low ex-
pression group, (p=0.02). Our results suggest that Cal2 expression contributes to
the differences observed between LAC and LSCC tumors. The upregulation of Cal2
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may promote the aggressive behavior of NSCLC. Ca9-high/Cal2-high expression
constitutes a ‘high risk’ profile in NSCLC.

Key words: lung adenocarcinoma; lung squamous cell carcinoma; Ca9; Cal2; RNA
expression
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