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Abstract

Based on the TCGA database, this study systematically analyzed the clinicopathological associations,
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prognostic value, and biological functions of ITGA2 in colon cancer (459 tumor cases, 41 normal
cases) and rectal cancer (177 tumor cases, 10 normal cases). Clinicopathological association analy-
sis revealed that ITGA2 expression showed no significant correlation with most clinicopathological
characteristics, with the exception of age grouping in rectal cancer (P = 0.017). Prognostic analysis
demonstrated that ITGA2 had no significant prognostic value in the overall colon cancer population
(Log-rank P = 0.498); however, it served as an independent protective prognostic factor in rectal
cancer (HR =0.400,95% CI: 0.163~0.982, P < 0.05). Subgroup analysis further revealed the context-
dependent nature of its prognostic value: ITGA2 high expression was significantly associated with
longer survival in the colon cancer M1 stage subgroup (HR = 0.43, P = 0.023), as well as in the female
(HR = 0.16, P = 0.0089) and T3 stage (HR = 0.14, P = 0.0029) subgroups of rectal cancer. Functional
enrichment analysis showed that ITGA2-related differential genes were consistently enriched in ox-
idative phosphorylation, ribosome biogenesis, ATP metabolism, and other pathways in both colon
and rectal cancers, and GSEA analysis also confirmed significant activation of metabolic pathways
in the high-expression group. This study reveals that the prognostic value of ITGA2 in colorectal
cancer exhibits significant cancer-type heterogeneity and subgroup specificity—ITGA2 is an inde-
pendent protective prognostic factor for rectal cancer but lacks universal prognostic value in colon
cancer. Its core functional mechanisms primarily involve the regulation of metabolic reprogram-
ming processes such as oxidative phosphorylation and ribosome biogenesis in tumor cells, provid-
ing novel theoretical evidence for ITGA2-based metabolic-targeted therapy and precise prognostic
stratification in colorectal cancer.
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1.2. /IEERST
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1.5. Gt

FITAE S HTH7E R 1B 5 (4.3. )T T FrE S AR K:, LLP<0.05 NERH SR L.
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Table 1. Correlation between /7GA2 expression and clinicopathological characteristics of patients with CRC

= 1. ITGA2 FT/iA5 CRC B En K HRIBFFIE R < BX

S I PR B AE 3 LN () GiE PiE
<60 126
FR () 60~70 120 72 =2.640 0.267
>70 211
p-gcd 214
P51 71 =0.374 0.541
S 245
T3 312
e T 58 2 =1.180 0.758
T4 54
NO 272
N 73 # N1 105
N2 82
MO 338
M 733 22=0.552 0.457
M1 63
60~70 51
FIR(CY) =8.176 0.017"
>70 56
BEiaE
M 68
P51 ¥2=0.171 0.679
Eitis 89
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N 43 # N1 42 - _
N2 31
MO 118
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BAREAE TR, il ITGA2 M3k H 5IRRIA 2 B35 1) S A A7 1 JE 535 %2 57 (Log-rank P =
0.498, HR =0.871, [ 1(a)). MIEBEMIES, ITGA2 =Rk B FUS A B K TR RIEH (Log-rank
P=0.024, & 1(b)). ZHE Cox [EIHSHTER IEFRE Hnl. Mg G UESE, ITGA2 MRS H I
BB BT AR PE TS IR 35 (HR = 0.400, 95% CI: 0.163~0.982, P < 0.05) (5 2).
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o p=05 E HR = 0.87 (0.58-1.3) o p=0.023 HR = 0.4 (0.17-0.91)
0 50 Tims Gronit) 100 150 0 25 50 I 75 100 125
Number at risk Number at risk
% Low{ 230 25 7 'g ! 79 36 8 2 2
% High4 229 32 5 0 %J High4 78 36 /3 3 7 1
- 0 50 e (momhs) 100 150 N 0 25 50 e (monms) 75 100 125
Figure 1. Prognostic analysis of /TGA2 in CRC patients (a) Colon cancer; (b) Rectal cancer
1. ITGA2 #£ CRC BEHRMTE N () &EME; (b)EMkE
Table 2. Results of Cox regression analysis of /TGA2 expression and prognosis in CRC patients
= 2. ITGA2 F=ik5 CRC BETEM Cox EIVANLER
FERESRY PagiE i HR 95% CI P
BRER 0.397 0.174 ~ 0.909 0.024
BB (n =157)
ZHEER 0.400 0.163 ~0.982 0.044
BRER 0.871 0.584 ~1.299 0.498
ZEIGE (n = 459)
ZHEER 0.862 0.576 ~1.291 0.476
W HR AR, CINEFXIE: ZFEREMIRIEFER . WAl KRS T/NM 701,
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Figure 2. Subgroup analysis forest plot; the impact of ITGA2 expression on the survival prognosis of colorectal cancer (a)
Colon cancer; (b) Rectal cancer
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BESNTER, PAMEMT DEGs & ERHEEE 8. AV ERBP)EH, FEEE T E MR
b HEPER. ATP A ERE R AR AR (CO)ET, EE M T bk, Wl E 5.
RRLAR NS TE5FDIRe(MF) 2T, Z05 R WE A 45 M A AN A% A 1 (] 4). KEGG il & 7
HrE e R, AR (ad).P = 4.47 x 107 O)FELFEAR (ad).P = 1.91 x 107°)/2& & JE T2 B A e 1 1 2% 08 1%
HEDES Bt 5w —38(# 5). GSEA 7t —Esk, £ ITGA2 fmRiEdt, A%

B A 0 3 BT DR DR SR S 25 0 () 6).

a Differential Expression: ITGA2 High vs Low
TCGA-COAD | l0gFC] > 0.5, adj.P < 0.05

b Differential Expression: ITGA2 High vs Low

TCGA-READ | logFC| > 0.5, adj.P < 0.05
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Figure 3. Volcano plot of ITGA2-related differentially expressed genes. (a) Colon cancer; (b) Rectal cancer
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Figure 4. Dot plot of GO functional enrichment analysis of /7GA2-related differentially expressed genes in colo-
rectal cancer (a) Colon cancer; (b) Rectal cancer
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Figure 5. Bar chart of KEGG pathway enrichment analysis of /7GA2-related differentially expressed genes in colo-
rectal cancer (a) Colon cancer; (b) Rectal cancer
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Figure 6. GSEA analysis plots of ITGA2-related differentially expressed genes (a) (b) Colon cancer; (c) (d) Rectal cancer
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AL R I ITGA2 WTUG IMEBA 3 A R . 1TGA2 (XA B R L AT )
R HEBUSIME, MES e R NBE P E TG 2 . X — BB R TS BB ENS RS E
J9aE PN B SE SR AT B T L BV [16] [17]0 L5 5 I B IR v] REVE T P & (E IR G 2R . R foi b . oK
BN EE R AR J A5 B BRI AR AV R, P EITGA2 Bl 2 1 e RN AT LE 22 5[ 18]-[20]

FEAEARREN A, RUETE B NS, ITGA2 TG M AR EA “I St ” o WM s, H
DRAP R FIAE 2otk S A0 T3 B o v . [EIRE, fESS e, BN HEIE, BAEC K R
AR M1 DI S T, ITGA2 MRB I TR EAF A A7 . HOX PR R AR %,
JEAFAE IR R 2 A B o VI 22 S A1 BE AR . 2R SRS T ITGA2 BRI IOV T 2.3, 0
MEB R AS 5 A8 S AR R ——ITGA2 F:R 5 3l X A A FEMEV R S Moo i, MEBGER ndid % 2 /& ERa/B
B BV ITGA2 st [RIINE LoPE A Y EI 5 AP R e )% ROR B (SE = 1) CD8Y T 4 iRl . SE 550
KAL) AT G ITGA2 ThEeth A, HE—DRORAAFIRAS s Ak, P RIR IR A E AL B RR L R AR 3,
WG IR ITGA2 RHACHNE B RN, SRR TG . £1x T3 MTE I W2 T3 B2 Mgz
T Z N 2 SR B, R BB AN 5 (ECM) I JE R BT, N ITGA2 W4 LI R 52 A T R4 41t
TREECER, ITGA2 5RRJFSE G ATk e i3 IR 40 iR e 5 AR AR, @ id 1R 28 51 K IR SR
FRT, DR VAR 2 R B RS S e s . X T 45 e ML AR R R A b RS S, R
B IR R S T R SN S R R ke R E AR TR oK, ITGA2 e ik T id i A1 55 g F % R 4 M S A1t
7oA ATP H5E G RERE, R 1G 5m 20 M Zh B DAHCPT R S T, e R B R A . XM E R IR
ISR IEIRN, ITGA2 WA RN IR — AR, 12 5 MR R e B AR 5. K IRIEIR L
BRSO R RS EIERS R21] [22]. Bk, #HEH ITGA2 {EAIRIKTGREY, LA E
S B BRI RO BRSO AT RS ME AR S, T e —ME I 8 23] [24].

NT IR TFHUG], AT TR E £ . SN ERE, TRIEL it 5k,
55 ITGA2 A1) 2 S 3 IR 380 s P — 550 & 4 TS L BR AL A BB AR AR ) 5 RS A% O RITE % . GSEA 43
Mo J)Se X — R . X3 IR, ITGA2 745 B b i = ZEoh e st AR A s, maArEgin
FiHIhEE . ITGA2 fENEEA TR o2 W, HAMAZOINRERIEN 1 AU B R MR A IR T 32 4k, A
S4M - ECM Fiff . TR EHIE 5155, A0 UK —2 303 B D) Re 5 s A U 5 gm 2 2 7 B %
AR CHEK . 45 ECM 3 MOIRES T 8 4 R A5 BN S s, KM/ 1S 5 A e i g AR
WiES, SrmEEREMRAH: 2 ITGA2 5IRIEE GG, 2BiE FAK-PI3K-Akt HLEE S5, %@ %
UG A2 fieh 98 40 B K47 2R SR T2 (Anoikis) A% Ol B8, )R] ELEZ PR R KA WP RE S A A e . SR FHA AL %
BRI, TR A2 S R R S SR, AR T 2 o 0 B o B Y B B 5 A B R SR o eRg AR
BRI R A, T2 5 ARG  WUMIOA SRR BERR G s ITGA2 183 3 P Ty R 4 4 i 58 o 4 o
T I WL 5 IK BN A B RR AL S A B AR LR OB s BRORAIE MR 4 A7 0%, OB A 258 51 R 1
RIS . X — RIFTHE T ITGA2 (U ERE o T L SN, #s 1H “Fhb - MUl S - AR
HIFE” AR ThEER, IR MARREE A0 R OO E AR SR8 T R LA . PR 0 P 75 0 s e e AR
CEALBERR AL ) FH 2R 50 A (2 B ) DA 2 PR S B (Y 75 3K [25]-[27] AW FLH IR RGHUKG ITGA2 5
CRC MR LR ALK, PR ITGA2 FTREE H A AR A5 S les, KL A Th e Al & iR e
WL S, AR SR R o X — RIUNTFREN N ITGA2 m#ik CRC WAL AR SHHE [m)JA T SR ms 4
U7 AE BRI SR

g LATR, AR © ITGA2 WS ME A s e ke J A e e 1, 22
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L AR ORGP R T DR 3R ERT 46 Mo BE AR TR JE o5 JLAE R S WL AL (U W S0 46 e« Ak % T3 34
B B E) P E I N R . @ ITGA2 i LIRefE TR R At &M S Eamam, H
ZIIRES HAF IR R SR (2 SRR BN D Re 5 DIAR ¢, I “ Fiby - MU T - AR g A ™ A AE
S O A B RR A AL R OB R R S I . AT SU R R PR AE T IR T N SR R I AR S B
W, BTSSR Tl i KRE A S (I R A AT I, Il A P 41 DO RE SERR N AR TE ITGA2 ARG
A EAR > AL DL SRR S . HURCA S5 SORZ 25 .

4. g

ITGA2 ZE M MM R VERUS IR, MRS e b AR B GBS e, HAR RS E IR
WA (I M1 s itk & T3 IE ) h oIttt . ThRENLH L, ITGA2 2l R AL B 1L
AR AR E Y & G AR I 2 2 5 45 Bl R Ak e, RS Rl T MR HE R 70 R 4R it T
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