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Abstract: Objective To explore the relationship between nuclear factor—kappa B subunit 1 (NFKB1) and LIM-homeo-
box gene 2 (LHX2) polymorphisms and esophageal cancer susceptibility, so as to provide the reference for the preven-
tion and treatment of esophageal cancer. Methods A total of 100 patients with primary esophageal cancer diagnosed at
the Affiliated Tumor Hospital of Xinjiang Medical University from 2019 to 2023 were selected as the case group, and
100 healthy individuals undergoing physical examination during the same period of time were selected as the control
group. Demographic information, disease history and lifestyle data were collected through questionnaire surveys. The sin-

gle nucleotide polymorphisms at the rs28362491 and rs4648068 loci of NFKBI gene as well as rs10760310 and

DOI: 10.19485/j.cnki.issn2096-5087.2025.04.006

BESWH: PuidA/R A ARRREERESTH (2022D01C299);
AT AU S PR SR S 2 T O
(SKL-HIDCA-2021-13)

&R SRk, WEFIT R, AL AL

BISIEE: 450, E-mail: 42912844@qq.com



T BE 2025484 H 45 37 #4541

rs10121751 loci of LHX2 gene were detected using multiplex high—temperature ligase detection reaction technology. The
relationship between these loci and esophageal cancer susceptibility were analyzed using a multivariable conditional logis-
tic regression, linkage disequilibrium and haplotype analysis. The impact of the interaction between the above—mentioned
loci and environmental factors on esophageal cancer susceptibility using the generalized multifactor dimensionality reduc-
tion (GMDR) method. Results The case group comprised 73 males and 27 females, with a mean age of (64.02+8.90)
years. The control group included 73 males and 27 females, with a mean age of (64.54+9.43) years. The genotype distri-
butions of rs28362491, rs4648068, rs10760310 and rs10121751, loci in both groups conformed to Hardy—Weinberg equi-
librium (all P>0.05). Multivariable conditional logistic regression analysis showed that rs10760310 and rs10121751 loci
of LHX2 gene were associated with the esophageal cancer susceptibility (both P<0.05). The overdominant model of
rs10760310 loci of LHX2 gene had the lowest Akaike information criterion value (OR=0.22, 95%CI: 0.10-0.47). GAA
haplotypes at rs4648068, rs10760310 and rs10121751 loci were associated with a lower risk of esophageal cancer suscep-
tibility (OR=0.26, 95%CI: 0.13-0.50). GMDR analysis revealed a statistically significant interaction between rs10760310
loci and smoking on esophageal cancer susceptibility (P<0.05, cross—validation consistency coefficient: 10/10). Conclu-
sion The rs10760310 and rs10121751 loci polymorphisms of LHX2 gene may be associated with esophageal cancer sus-
ceptibility, and there is an interaction between rs10760310 loci and smoking on the esophageal cancer susceptibility.
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Table 1 Primer sequences for amplification of SNPs

SNP EL2l
1528362491 F: GGGCTATGGACCGCATGACTCTA
R: CCGAATCCCAAGGGCTGGA
14648068 F: CGTGAGTGGCTCATTGAACGTC
R: AAGCAGAATTGGACACTGGGTCA
1510760310 F: TACGTGGCTCGTGGCTGTGATA
R: GCACCTGGCCAATATTTTGCTCT
110121751 F: AGGGAGGACTGGGTGACGTAGC
R: GGGTCCTTGACCTAACCCCAAGA
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Table 2 Comparision of general characteristics between the case

group and control group
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Table 3 Multivariable conditional logistic regression analysis of the relationship between the genetic models of polymorphic loci and the

esophageal cancer susceptibility

BRI FEAGRTY HEpH WAL [n (%) ] *HR4L [0 (%) ] OR{E (95%CI) PE AICTH
1510760310 J b AR A/A 39 (39.00) 11 (11.00) 1.00 <0.001 198.1
G/A 39 (39.00) 66 (66.00) 0.17 (0.06~0.43)
GIG 22 (22.00) 23 (23.00) 0.58 (0.20~1.74)
A cR ] A/A 39 (39.00) 11 (11.00) 1.00 <0.001 203.3
G/IA~G/G 61 (61.00) 89 (89.00) 0.25 (0.10~0.61)
oA A/A~G/A 78 (78.00) 77 (77.00) 1.00 <0.001 211.4
GIG 22 (22.00) 23 (23.00) 1.93 (0.81~4.58)
B i PEARR A/A~GIG 61 (61.00) 34 (34.00) 1.00 <0.001 197.0
G/A 39 (39.00) 66 (66.00) 0.22 (0.10~0.47)
X ECI A 0.76 (0.45~1.26) <0.001 212.4
A LA G 83 (42.50) 112 (56.00) 1.00 0.003
A 117 (58.50) 88 (44.00) 1.79 (1.21~2.67)
1510121751 J b AR A/A 25 (25.00) 30 (30.00) 1.00 0.128 211.5
G/A 41 (41.00) 54 (54.00) 0.87 (0.38~1.96)
GIG 34 (34.00) 16 (16.00) 2.13 (0.81~6.64)
AR A/A 25 (25.00) 30 (30.00) 1.00 0.679 213.5
G/IA~G/G 75 (75.00) 70 (70.00) 1.17 (0.55~2.50)
B AR A A/A~G/A 66 (66.00) 84 (84.00) 1.00 0.046 209.6
GIG 34 (34.00) 16 (16.00) 2.33 (1.00~5.39)
I AR A/A~GIG 59 (59.00) 46 (46.00) 1.00 0.187 211.9
G/A 41 (41.00) 54 (54.00) 0.62 (0.31~1.26)
XPECAEAR AR 1.41 (0.87~2.28) 0.156 211.6
S LR A 91 (45.50) 114 (57.00) 1.00 0.021
G 109 (54.50) 86 (43.00) 1.59 (1.07~2.36)
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233 JEPR-SLIH L RS 0 22 AR N B
Sy BN E R
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Mras R s, WRMER FENIMER R, S8HEFEN
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227 S (P=0.001), 28 UERE—E0ME &5k 10710,
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R 4 NFKBI, LHX2 LR 5 BAR RS F
Table 4 Haplotype distributions of NFKB1 and LHX2 gene loci
CERT/ 7 I ST EAE YHEH  ME PIE ORMH (95%CI)
AAA 31 (15.50) 24 (12.00) 1.032 0309 1.35 (0.76~2.39)
AGG 45 (22.50) 39 (19.50) 0.542 0461 1.20 (0.74~1.94)
GGA 27 (13.50) 22 (11.00) 0.581 0.445 1.26 (0.69~2.30)
GGG 15 (7.50) 10 (5.00) 1.066 0.301 1.54 (0.67~3.52)
GAA 12 (6.00) 40 (20.00) 17.329 <0.001 0.26 (0.13~0.50)
AAG 19 (9.50) 10 (5.00) 3.011 0.082 1.99 (0.90~4.40)
AGA 22 (11.00) 15 (7.50) 1459 0.227 1.52 (0.77~3.03)
GAG 29 (14.50) 40 (20.00) 2.119  0.145 0.68 (0.40~1.15)
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