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[ Abstract] Objective To investigate the methylation characteristics of the integrin al. (ITGAL)
promoter region in peripheral blood mononuclear cells (PBMCs) and its diagnostic value in patients with
colon cancer complicated with sepsis. Methods Total of 209 patients initially diagnosed with colon
cancer in the Second People’s Hospital of Nantong from March 1st, 2022 to March 31st, 2023 were
selected and divided into simple colon cancer group (117 cases) and colon cancer with sepsis group (92
cases) based on the presence of sepsis complications, while 50 healthy subjects were selected as control
group. The methylation levels at seven sites of the ITGAL promoter region in peripheral blood were
analyzed by methylation-specific polymerase chain reaction (MSP). The levels of procalcitonin (PCT),
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a) of patients in both groups were detected by

Chemiluminescence method and compared by one-way ANOVA among multiple groups. The diagnostic
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value of various indicators for sepsis of patients with colon cancer were evaluated by receiver operating
characteristic (ROC) curves. The associations of gender, age, pathological grade, TNM stage, treatment
method, PCT, IL-6, neutrophil-to-lymphocyte ratio (NLR) and ITGAL levels with the risk of sepsis in
patients with colon cancer were analyzed by multivariate Logistic regression models. Results The
methylation levels at ITGAL sites 40, 128 and 342 were significantly higher of patients in colon cancer with
sepsis group compared with simple colon cancer group (¢ =3.69, 2.51, 4.76, P=0.017, 0.032, 0.010), but the
methylation level at ITGAL-310 was significantly lower (£ =5.19, P < 0.001), all with significant differences.
The combined diagnosis of PCT, NLR, IL-6 and TNF-a showed the highest area under ROC curve (0.902),
followed by PCT (0.857), ITGAL (0.842) and IL-6 (0.783). Multivariate Logistic regression analysis showed
that age (OR =1.075, 95%CI: 1.022-1.060, P =0.041), TNM stage (OR =1.056, 95%CI: 1.009-9.894,
P =0.047), treatment method (OR =3.933, 95%CI: 1.482-10.442, P =0.006), PCT (OR =1.353, 95%CI:
0.002-6.818, P=0.031) and ITGAL (OR =2.014, 95%CI: 0.000-5.726, P =0.014) were all influencing
factors of the occurrence of sepsis in patients with colon cancer. Conclusions ITGAL and inflammatory
factors are involved in the progression of sepsis in colon cancer and serve as sensitive biomarkers for the

diagnosis of colon cancer-associated sepsis. PBMC-ITGAL methylation has discriminative diagnostic

significance for colon cancer complicated with sepsis.
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T: DNA I pg, WHRREAZRIAWSS ul DNALRY 2%
MR35 pl, RARFR140 pl, E T HGIEFR AT W AR
RS DNAR A . 54 2195 *C 5 min;
¥ E60 'C 10 min; ZF95 ‘C 5 min; #FH60 C
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=1 ITGAL A5 985ETT

CIE/E2 S S1FE) (50 =3 S (bp)

S1-MF GTTATTGGAGAAATGTTTATTTAAATC 141

S1-MR TCTCACCATTACATTCCAACCT

S1-UF GTTATTGGAGAAATGTTTATTTAAATT 141

S1-UR TCTCACCATTACATTCCAACCT

S2-MF GGTTATTTATATGTTATTGGAGAAATG 148

S2-MR CCATTACATTCCAACCTAAACG

S2-UF GGTTATTTATATGTTATTGGAGAAATG 149

S2-UR ACCATTACATTCCAACCTAAACA

S3-MF TAAGTAGTTGGGATTATAGGTATGC 160

S3-MR CACACCTCTAATCCTAACCCTATA

S3-UF TTAAGTAGTTGGGATTATAGGTATGT 161

S3-UR CACACCTCTAATCCTAACCCTATA

S4-MF TTAGGTTGGAATGTAATGGTGAGA 140

S4-MR CAAAAATACAAAAATTAACCAAACG

S4-UF TTAGGTTGGAATGTAATGGTGAGA 141

S4-UR CCAAAAATACAAAAATTAACCAAACA

S5-MF GTTAATTTTTGTATTTTTGGTAGAGAC 122

S5-MR CACACCTCTAATCCTAACCCTATA

S5-UF GTTAATTTTTGTATTTTTGGTAGAGAT 122

S5-UR CACACCTCTAATCCTAACCCTATA

S6-MR AAATCACCTAAAATCAAAAATTCG

S6-UF TTTTTAAGTAGTTGGGATTATAGGTAT 125

S6-UR TAAATCACCTAAAATCAAAAATTCA

S7-MF TTTTTAAGTAGTTGGGATTATAGGTAT 155

S7-MR AATCCTAACCCTATAAAAAACCG

S7-UF TTTTTAAGTAGTTGGGATTATAGGTAT 156

S7-UR TAATCCTAACCCTATAAAAAACCA
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# (t=5.19. P=0.001) ; PHAHEHCpG278H
23807 UL K ZE R B G L (1= 1.64,

P=0.057) . il a I EA B FPCTHM
TNF-a/KF 5 T B a4 [l 20 5, 341 % TNF-a
KPEREG BN (1=2.16. P=0.004) ,

gl gt e 2 BB E TL-6/K VT 45 Wi & R IR S E
HEE (1=0.84. P=0.031) . WFE3.

= ITGAL & [K] ¥ JE A6 AN 98 05 K] -7 %of &5 i
A R A REERE 2 Wi i B

ROCHIZ 7 HTITGAL H 34k /K. PCT.
NLR. IL-6F1TNF-a7K ¥ X} & W fs & I k25 0 11
WM E L SRR, STEIRIA 2 W AUCTHHE i
i (0.939) , R R L 3 2 89.60% il
78.23%, ULEI1FIR4,

=3 HAigE R RS e S I EREE B ITGAL I RALFI 2 5E K T /K (X +5)

Fbr XHHIEAL (50 1) P (17 BD SRS IFKEREAL (92 D F1{H P1{H

HEEAL KT (%)
ITGAL-40 12.14 £ 1.02 23.37+1.52 36.60 % 1.46 3.69 0.017
ITGAL-128 18.25 + 0.69 20.07+ 1.15 3315+ 1.19 251 0.030
ITGAL-238 11.20 % 1.03 13.18 + 1.34 15.04 +0.84 0.53 0.070
ITGAL-246 10.47 + 1.21 15.28 + 1.05 13.62+ 1.42 0.16 0.091
ITGAL-278 18.32+0.48 30.19+1.26 29.48 +0.52 1.64 0.057
ITGAL-310 11.93+0.55 40.16 + 1.26 23.52+1.24 5.19 0.001
ITGAL-342 20.05+0.75 34.29+0.61 44.19+0.94 4.76 0.010

RFEH T
PCT (pg/ml) 0.04+0.01 2.85+0.53 7.19+0.12 1.82 0.042
TNF-a (pg/ml) 1.53+0.24 4.72+0.39 13.49 +0.54 2.16 0.040
IL-6 (ng/ml) 3.10+0.21 16.04 +0.83 5324021 0.84 0.051
NLR 1.15+0.01 3.74+0.51 1.42+0.47 3.57 0.682

e 3 AU LR Guil S SUIR PR AL N T LU 4L - ITGAL-40 « X HRAL vs. BALZE w4l - t=1.160. P = 0.042, XTHRAL vs. 45 & 00k
BREM : 1=3.026. P < 0.001, HAigsimd vs. 45l oI IREERELL : 1= 1.173. P=0.034 ; ITGAL-128 : X HEZH vs. FRELL5 IR 4 « 1= 0.724.
P=0.316, R vs. 450 G R IERIEZL : 1= 1.171. P=0.038, Aigi7Reda vs. 450 & FERIEZL : 1=1.175. P=0.033 ; ITGAL-310 : X}
WAL vs. SRAESE e 2« 1=6.103. P < 0.001, XTHRZL vs. 45l & IR IRFDEAL : 1=1.143, P=0.047, HRALZSGIRAL vs. 25000 & JF TR RE 4L
t=1.062. P=0.040 ; ITGAL-342 : Xt f&41 vs. BALLE 4L : 1= 1.165. P=0.040, XL vs. 450 & FF A RE4L « 1= 1.270. P=0.030, #4f
GEWRE AL v, GO FIRTERELL ¢ 1= 1.180. P=0.034 ; PCT : X R4 vs. BoafiZ5 7@ : 1=0.815. P=0.067, XTHA4L vs. S50 o M an Al -
1=2274. P=0.048, Haligipadl vs. 4500 O I GIEAL « 1= 1.001. P=0.062 ; TNF-a : XfH2H vs. BAAiZ5AME4 « (= 0.057. P=0.093, *fH
Hovs. GIEEIEIRFIEL « 1= 1592, P=0.044, WA H vs. GG IIREELL « 1=1.015. P=0.057
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4 ITGAL Fl TNF-o 5 455 K 0] 45 e J 8 R 2B e s (2 W 8
Eizpan Cut-off {f RYSE (%) B (%) HERfIZE (%) AUC
ITGAL 2.40 73.52 76.07 78.90 0.783
TNF-a 2.03 81.97 72.74 62.03 0.909
IL-6 0.57 89.33 39.21 72.67 0.657
PCT 431 52.17 61.17 63.81 0.590
NLR 0.97 46.16 76.47 39.11 0.662
Az — 89.60 78.23 82.09 0.939
VE =7 THREE. AUC I ELES : ITGAL vs. A2 : Z=0.829. P=0.074, TNF-a vs. JE&2W7 : Z=0.410. P=0.087, IL-6 vs. A&
2+ Z=1.150. P=0.058, PCT vs. BE&LW : Z=3.141. P=0.047, NLR vs. & 2H1 : Z=0.962. P=0.063
5 Gl IR RSN R F Y £ R 3 Logistic [81A504T
FAISES pE S.E 4 Wald 18 OR 18 95%CI P1H
P 0.424 0.517 3.144 0.533 0.372~1.339 0.621
Ge 0.040 0.442 11.375 1.075 1.022~1.060 0.041
R R 0.598 0.483 2.482 0.818 0.687 ~4.809 0.228
TNM 433 2.403 0.374 10.264 1.056 1.009~9.894 0.047
WBIT TR 1370 0.522 9.574 3.933 1.482~10.442 0.006
PCT 3.027 0.506 5.024 1353 0.002~6.818 0.031
IL-6 0.404 0.371 3.953 0.041 0.103~9.514 0.314
NLR 0.108 0.491 1.182 0.897 0.587~1.373 0.687
ITGAL —4.245 0.513 7.361 2.014 0.000 ~5.726 0.014
TNF-o. 0.042 0.406 1.453 0.048 0.000~11.294 0.428

VU & e BB 5 I R IR EERE R e A 3R 1) 22 DR 3R
Logistic [9 45347
g g BB RAEMRERIE AR B M (0=

Lt 1=0t)  Fl (0=<60%. 1=
>60%)  WENHL (0=, 1=
L)« TNMA (0=1~1%%. 1=1~

V&) « ryr i (0=4by7. 1 =F R
2=WITBAFATF) , PCT. IL-6. NLR
AITGALFAH 4 % °411.0 ng/ml. 7.10 pg/ml.
9.0f112.50, 49N L KK Logistic Al T X [ #5
RIEREIR: Y (OR=1.075. 95%CI: 1.022~
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