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Pesiome

BBEAEHVIGI Pak I'IOD,H(GJ'I)/,[LOHHOVI Xefesbl — OTHOCUTENTbHO pe,ﬂKV]I;I TN PaKa, XOTA OH YaCTO OYeHb arpeCCMBEH 1 aeT 6onblune
METaCTa3bl B Apyrue 4actu tena. MlccnenoBaHve NOTEHUMANBHOMO FEHHOTO MapKepa nin I'eHHO-TapI'eTHOI;I Tepann MOXeT
ynyywmnTb paHHl/Il?I MPOrHo3 n/vnu neyeHune MauneHTa.

* Unnoctpayun Llenu: B 3Tom nccnenosaHny Mbl uaeHTUdULMPYeM MHTerpuH anbda 2 (ITGA2) kak NoTeHLUManbHyo MULLEHb B MHIMOUPOBaHMM
1-4— . NPOrPeccrpPOBAHNA Paka NOLAXeNYLOYHOM Xefe3bl.
Ha L4BeTHON
BKnelike
B XypHan Matepuanbl u MeToAbI: AHaNN3 KNETOUHOTO LIMKNA, yPOBEHb IKCMPECCHM FeHOB U aHan3 npoandepaumi KNeTok MCrnonb3y-

(cTp. IV). I0TCA B 3TOM MCCNeSOBaHUM B KaueCTBe UCCeA0BATENbCKMX METOAOB. [IBYCTOPOHHUIA t-KpuTepwii CTblofeHTa MCnonb3yeTca
ANA CPABHEHUA V3yUaemblX rpymn.

Pe3ynbratbl: AHann3 KNETOUHOrO LMK/a TPAHCGOPMUPOBAHHBIX KETOUHbBIX IMHUIA BbIABMA yBeAuueHe dasbl GO/GT v HacTy-

nneHue B KNEeTKax OCTaHOBKY KNETOYHOTO LMKNa (NoKos) nocne nogasneHna skcnpeccumn ITGA2. C apyroil CTOPOHbI, NOAaBAAA

3ddekT ITGA2, Me3eHXVIManbHO-3NUTEANANbHbIA NEePEXO 1 BO3MOMKHOCTb MUMPaLMN KNETOUYHBIX TMHUIA 33 CYET UHTMOMPO-
EDN: TCKBGG BaHWA 3KCMPeCCHM MeTaCTaTUUeCKOro MapKepa BUMeHTUHa. Kpome Toro, ITGA2 MOXeT MaH1NynpoBaTb MUKPOOKPY KEHVEM
onyxonu nyTem NoAasneHna 6enkos BHekneTouHoro matpukca (ECM-benkos) LAMB3 n LAMC2.

3akntouenmne: CHuxeHvie perynaumm ITGA2 cHUxaeT nponudepaLmio KNeTokK, Bbi3biIBa€T OCTAHOBKY KNETOYHOrO LIMK/a
W CHVXAeT BEPOATHOCTb METACTa3VPOBaHMA NPY PaKe NOAXKeNYNOYHON Kene3bl.

KntoueBble cnoBa: ITAG2, pak noaxenyAouHow xenesbl, nokon, ECM-6enku, LAMB3, LAMC2
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summary

Background: Pancreatic cancer is a relatively uncommon type of cancer, although it is often very aggressive and highly me-
tastases to other parts of the body. Investigating a potential gene marker or gene targeted therapy can improve the patient’s
early prognosis and/or treatment.

Objectives: In this study, we identify Integrin Subunit Alpha 2 (ITGA2) as a potential target in inhibiting pancreatic cancer
progression.

Materials and Methods: Cell cycle analysis, gene expression level, and cell proliferation assay are implanted in this study as
investigational methods. Two-tailed student's t test is used to compare between the studied groups.

Results: Cell cycle analysis for the transformed cell lines revealed increasing in GO/G1 phase and entering the cells the cell
cycle arrest (quiescence) after knocking down ITGA2 expression. On the other hand, knocking down the ITGA2 effect, the
mesenchymal to epithelial transition and the migration possibility of the cell lines by inhibiting the expression of metastatic
marker vimentin. Furthermore, ITGA2 can manipulate the tumor microenvironment by downregulating extracellular matrix

proteins (ECM-proteins) LAMB3, and LAMC2.

Conclusion: ITGA2 downregulation reduces the cell proliferation, induces the cell cycle arrest, and reduce the possibility

of metastasis in pancreatic cancer.

Keywords: ITAG2, Pancreatic Cancer, Quiescence, ECM-proteins, LAMB3, LAMC2

Introduction

Pancreatic cancer is the fourth leading cause of cancer-
related deaths in the United States due its low survival
rate.!! There are number of treatment options for pan-
creatic cancer, including surgery, chemotherapy, radio-
therapy, immunotherapy, and targeted therapy. Early
diagnosis is important to the treatment processes and
prevent the tumor from spreading to other parts of the
body.!"? Using present and potential pancreatic cancer
markers can improve the chances of early diagnosis and
survival rate.l!

Integrin Subunit Alpha 2 (ITGA2), is a member of
integrins family. Integrins are transmembrane proteins
mediated the cell adhesion to extracellular matrix (ECM)
such as collagen-related proteins.”) ITGA2 encodes
a heterodimer transmembrane receptor for several
collagen-related proteins.**' ECM-proteins such as lami-
nin subunit beta 3 (LAMB3), laminin subunit gamma
2 (LAMC2), thrombospondin 2 (THBS2), and versican
(VCAN) affect cancer cell progression, proliferation, and

metastatic spread.”>® Researchers found that, the expres-
sion of ECM-proteins are higher in pancreatic cancer
tissue than in normal pancreatic tissue samples. The
ECM-proteins triggers pancreatic cancer progression
by directly promoting cellular alteration, and enriching
tumorigenic microenvironment formation by disturbing
stromal-cell behavior.

ITGA2 has been identified as a potential therapeutic
target in several types of cancer. In a study on non-small
lung cancer, the research indicates the significant role of
ITGA2 in cancer cells adhesion, migration, and the pos-
sibility of recurrence. Samples from patients shows high
expression of ITGA2 which associate with lower recur-
rence-free survival. In addition, the ITGA2 overexpres-
sion lung cancer cell lines increase cell size with no effect
on cell proliferation or invasion.” In vitro study, showed
that, ITGA2 is overexpressed in tumor cells and is asso-
ciated with poor prognosis in pancreatic cancer patients.
(8] The reason for high expression of ITGA2 in pancreatic
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Table 1.

siRNA oligo
sequence carried by
psiRNA-h7SK G1 to
knockdown ITGA2

Table 2.

Forward and
reverse primer
sequences used in
gPCR analysis
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cancer is not yet clear.” Furthermore, ITGA2 protein lev-
els are significantly increased in pancreatic cancer tissues
compared to non-tumor pancreatic tissues, suggesting
that ITGA2 may be a potential clinical therapeutic target
for pancreatic cancer. Moreover, ITGA2 interacts with
STAT3, up-regulating the phosphorylation of STAT3 and
activation of the STAT3 pathway. Activation of the STAT3
pathway plays a critical role in cancer cell progression and
the regulation of programmed death-ligand 1(PD-L1).
ITGA2 is also transcriptionally regulating the expression
of PD-L1. Therefore; blocking ITGA?2 expression can de-
crease the phosphorylation level of STAT3 and suppress
PD-L1 expression in vivo.”’ These findings suggest that,
ITGA2 could serve as a novel target for immune check-
point blockade therapy and blocking ITGA2 improves
tumor immune responses.!! In addition, the results of
astudy on gastric cancer supports the ITGA2 implication
in the programmed cell death. Researchers use ITGA2
antibody on ITGA2 high expression cell line which in-
duced apoptosis by up-regulating the RhoA-p38 MAPK

Materials and Methods

PANC-1 and MIA PaCa cells were cultured in DMEM
growth media supplemented with 10% FBS, pen/strep

experimental & clinical gastroenterology | Ne218 (10) 2023

signaling to endorse the expressions of Bim, Apaf-1 and
Caspase-9, but not Ras and Bax/Bcl-2 pathway.!'"!

Interestingly, ITGA2 overexpression is associated
with the most common KRAS mutation in cancer. The
accumulation of KRAS, TP53, CDKN2A, and SMAD4
mutations is involved in the carcinogenic mechanism
of cancer.") Understanding the mechanisms of ITGA2
in pancreatic cancer progression may have therapeu-
tic implications.? In fact, the combination of ITGA2
silencing and TGF-p treatment results in smaller and
lighter tumors in mice compared to individual treatments,
suggesting that ITGA2 may play a role in pancreatic
cancer progression and could be a potential therapeutic
target. 1% In this in vitro study, firstly, we are investigat-
ing the role of ITGA2 on the proliferation, progression
of the cell cycle of pancreatic cancer cell lines. Secondly,
we are investigating the effect of ITGA2 expression on
tumor microenvironment such as the level of master of
the mesenchymal marker expression, and ECM-proteins
expression.

and gentamicin. Cells were maintained in an incubator
at 37 C° and 5% CO, in a humidified incubator.

Establishment of knockdown ITGA2 pancreatic cancer cell lines

Transfection is initiated 12 hours after cells have been
plated into culture dishes with a confluence of 40%.
Lipofectamine is employed to transfect PANC-1 and
MIA PaCa cells with siRNA oligos that are carried by
psiRNA-h7SK G1. Similarly, the siRNA for control

is scrambled (see Table 1). qRT-PCR is employed
to assess the transfection efficiency of ITGA2 using
primers that target the gene over the course of 90 hours
following transfection (Figure. 1).

Molecule

Sequence

siRNA oligo

5-AAGAGAGAACAACAGGTGACT -3’

Quantitative PCR (qPCR)

QPCR analysis used to determine RNA expression for
each gene by using two sets of primers (forward and
reverse). Human ITGA2, Vimentin marker used as
a mesenchymal marker, LAMB3, and LAMC2 used

as ECM-protein markers. Housekeeping protein
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
used as internal control (see Table 2). Total RNA collected,
cDNA synthesized, and amplified using Biorad CFX96.

Molecule Forward primer sequence Reverse primer sequence
ITGA2 5-GGGCATTGAAAACACTCGAT-3 5-TCGGATCCCAAGATTTTCTG-3’

Vimentin 5-GAGAACTTTGCCGTTGAAGC-3 5- TCCGCAGCTTCCTGTAGGT-3’
LAMB3 5-GGGGGAGATCACAAACTTGA -3 5-GTGCTGGCAGACACAGACAT-3
LAMC2 5-GTCACTGGAGAACGCTGTGA-3 5-AGACCCATTTCGTTGGACAG-3’
GAPDH 5-ACCCAGAAGACT GTG GAT GG-3’ 5-TTCTAGACGGCAGGTCAGGT-3’

Cell cycle analysis

Cell cycle analysis was performed using flow cytometry of
propidium iodide-stained cells. 4X10* of ITGA2 knocked
down cell line PANC-1 and MIA PaCa along with control,
seeded in six wall plates. Next day, cells washed with

1XPBS and collected by using trypsin. Warm media was
added and the cells were centrifuged at 1200 rpm at 4C°
for 5 minutes. The supernatant was poured and the cells
were washed with 1ml 1XPBS and centrifuged again. The
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cells were re-suspended in 0.3 ml 1X PBS and fixed by 0.7
ml of absolute ethanol and incubated at 4C° overnight. 5pl
of 10 mg/ml RNAase A solution was added and incubated

Cell proliferation assay
2X10* cells of ITGA2 knocked down cell line PANC-1

and MIA PaCa along with control cell lines, were seeded
in 6 well plate and incubated for 6 hours. The cells were

Statistical analysis

The data were analyzed and significant differences in
gene expression were determined by a two-tailed stu-
dent’s t test. P-value < 0.05.

Results

Knocking down ITGA2 upsurges the GO/G1

in 37 C° for 1 hour. 10yl of 1 mg/ml propidium iodide
stain added and kept in dark and on ice until analyzed
on FACS by reading on 488 nm.

collected using trypsin followed by washing them with
media. Trypan blue dye in Vi-cell XR (cell viability
analyzer) used to assess viable cell number.

phase of cell cycle of pancreatic cancer cell lines

Cell cycle analysis revels increasing in G0/G1 phase in
ITGA2 knockdown PANC-1 and MIA PaCa cell lines

compared to the scramble control. However, S phase
and G2/M have no significant differences (Figure.2).

Knocking down ITGA2 reduces the pancreatic

cancer proliferation rate
Cell proliferation assay show significant reduction in
viable cell number in ITGA2 knockdown PANC-1 and

MIA PaCa cell lines compared to the scramble control
(Figure.3).

Knocking down ITGA2 in pancreatic cancer cell lines
reduces the expression of some ECM- proteins and Vimentin

QPCR results show that ITGA2 knockdown PANC-1
and MIA PaCa cell lines express significantly lower
level of master mesenchymal marker vimentin than
the scramble control. In addition, ITGA2 knockdown

Discussion

Unfortunately, pancreatic cancer is often diagnosed at an
advanced stage when it has already spread to other parts of
the body, making it more difficult to treat."! This is partly
because the pancreas is located deep within the abdomen,
making it hard to detect tumors until they have grown
large or spread to other organs. Therefore; early diagnosis
is critical.® In vitro studies showed that, inhibition of
ITGAZ2 significantly slows down tumor growth, decreases
colony formation, and cell viability in pancreatic cancer
cells. While overexpression of ITGA2 reverses the effects
of ITGA2 inhibition on colony formation and cell viability.
1 In our study, inhibition of ITGA2 significantly reduce
the cancer proliferation rate maybe due to entering the
cell the GO/G1 phase. GO/G1 phase considers the resting
phase where the cells stop growing, dividing and entering
the cell cycle arrest state (quiescence).!* Therefore, high
level of ITGA2 may consider an inducer for the cancer
cells in quiescence state to exit the cell cycle arrest and
start growing and dividing.

ECM-proteins affect pancreatic cancer progression
and patient survival by promoting cancer cell

PANC-1 and MIA PaCa cell lines express significantly
lower level of ECM- proteins LAMB3, and LAMC2
compared to the scramble control (Figure.4).

proliferation and metastatic spread.®! Researchers
showed that, knocking down ITGA2 in pancreatic
cancer cells resulted in attenuated migration and invasive
abilities.” ITGA2, LAMB3, and LAMC2 expression
were inversely correlated with a prolonged patient
survival and may be used as potential therapeutic targets
in pancreatic cancer.” In our study, the ECM-proteins
markers LAMB3, and LAMC2 decrease in the ITGA2
knockdown cell lines. These results suggest the ability of
ITGAZ2 to affect the pancreatic cancer microenvironment
toward metastasis. Researchers find that, the silencing
of ITGA2 in esophageal squamous cell carcinoma
suppresses epithelial to mesenchymal transition.'¥ Qur
results showed that, vimentin which considers the master
mesenchymal marker shows low expression in silencing
group compared to the control. These results support the
notion of ITGA2 silencing cancer has lower migration
and metastatic ability.'*”) Our results suggest a potential
therapeutic implication of ITGA2 in pancreatic cancer
progression and the possibility of using it as prognosis
marker.
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Conclusion

In this study, the results show a correlation between
the loss of ITAG2 expression and the ability of the
pancreatic cancer cells for proliferation, manipulating
tumor microenvironment, and metastasis. In addition,
lowering the level of ITAG2 may be considered as
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Figure.4:  RNA expression of master
mesenchymal marker and
two ECM- proteins in ITAG2
knockdown pancreatic cell lines
compared to scramble control.
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