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Abstract: Objective To analyze the effects of fat mass and obesity-associated (FTO) gene, IL-6, and HSP-60
gene polymorphism on the incidence rate and prognosis of breast cancer (BCa) for patients with type 2 diabetes
mellitus (T2DM). Methods A total of 1551 patients with BCa were included in the experimental group and
1605 women of the same age who participated in physical examination were included in the control group.
The clinical data of the 3156 participants were collected through the baseline data questionnaire, and the
genotypes of FTO, IL-6, and HSP-60 single-nucleotide polymorphism (SNP) were determined through blood
sample detection. The predictive value of the three SNPs for the incidence risk of BCa for T2DM patients
was evaluated. The OS of 1168 patients with BCa was obtained through follow-up, and the effects of the three
SNPs and T2DM on OS of BCa patients were evaluated. Results The three loci were FTO rs3751812, IL-6
rs1800796, and HSP-60 rs2605039. The BCa incidence rate for T2DM women with wild homozygous SNP
genotype was significantly higher than that for non-T2DM women (FTO: »*=3.530, P=0.013; IL-6: y’=6.288,
P=0.029; HSP-60: y*=4.926, P=0.005). The three wild homozygous genotypes were independent risk factors
that influenced the incidence rate of BCa (all P<0.05). Patients with HSP-60 rs2605039 (GT+TT) genotype had
better OS (P=0.031). Conclusion FTO, IL-6, and HSP-60 gene polymorphisms have certain value in BCa
prediction for T2DM patients. Patients with BCa and HSP-60 rs2605039 GT+TT genotype have high OS.
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Table 1 Primer sequences of three SNP loci

FREE . WSWIRAS . BB REIEE (BMI) | ¥k
AW . AZRE . 544K . H7LE . BCax
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SNP Primer Sequence (5'-3")
Amplification primer 1 ACGTTGGATGAGACCTGAAAATAGGTGAGC
FTO rs3751812 Amplification primer 2 ACGTTGGATGCTTTTTCGCTGGTAGGATGC

Extension primer
Amplification primer 1
IL-6 rs1800796 Amplification primer 2
Extension primer
Amplification primer 1
HSPD1 rs2605039 Amplification primer 2
Extension primer

GCCTCTCCCTGCCAACA
ACGTTGGATGTCTTCTGTGTTCTGGCTCTC
ACGTTGGATGACGCCTTGAAGTAACTGCAC
GCAGTTCTACAACAGCC
ACGTTGGATGCCACCATCCATCTCCAAAAC
ACGTTGGATGTGGAGGAGAGAATGGGAAGC
GGGAATGGGAAGCTACTGT

Note: SNP: single-nucleotide polymorphism.
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Figure 1 High-throughput sequencing result of 1551 patients with breast cancer in the experiment group
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Table 2 Clinical data of experiment and control groups

.. Experiment  Control

Clinical data grorilp (n(%)) group(n(%))

Age (years) 0.919
30-40 419(27.01) 444(27.66)

41-60 907(58.48) 931(58.01)
61-70 225(14.51) 230(14.33)

Mean age (years) 48.35+5.26  48.39+5.37 0.933"

Education level 0.032
Junior high school and below 736(47.45) 596(37.13)

High school 399(25.73) 581(36.20)
University and above 416(26.82) 428(26.67)

Marital status 0.857
Unmarried 64(4.13) 62(3.86)
Married 1350(87.04) 1386(86.36)
Separation/widowhood 137(8.83)  157(9.78)

BMI (kg/m”®) 0.490
<23 819(52.80) 871(54.27)
23-24.9 302(19.47) 308(19.19)
=25 430(27.72) 426(26.54)

Age of first menstruation (years) 0.117
<12 194(12.51) 233(14.52)
>12 1357(87.49) 1372(85.48)

Menstrual state 0.018
Non menopause 928(59.83) 864(53.83)
Menopause 623(40.17) 741(46.17)

Menopausal age (years) 0.438
<45 112(17.98) 122(16.46)
46-50 235(37.72) 310(41.84)
=51 276(44.30) 309(41.70)

History of lactation 0.179
Yes 1166(75.18) 1236(77.01)

No 385(24.82) 369(22.99)

BCa family history 0.493
Yes 100(6.45) 96(5.98)

No 1451(93.55) 1509(94.02)

Notes: *: P value of independent sample #-test. The results of diabetes

history were shown in table 3; BMI: body mass index; BCa: breast

cancer.
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Table 3 Genotyping and T2DM results of experiment and
control groups (n(%))

Stanyie Experiment  Control HWE Adjusted
group group P OR(95%CI)
FTO
rs3751812 0-899
GG 1195(77.05) 1186(73.89) 0.199 1.000(reference)
GT 289(18.63) 337(21.00) 0.892(0.732,1.081)
TT 67(4.32) 82(5.11) 1.242(0.604,2.574)
GT+TT 356(22.95) 419(26.11) / 0.912(0.756,1.103)
IL-6
rs1800796 0.732
cc 898(57.90) 963(60.00) 0.224 1.000(reference)
CG 552(35.59) 499(31.09) 1.062(0.895,1.266)
GG 101(6.51) 143(8.91) 1.113(0.795,1.576)
CG+GG 653(42.10) 642(40.00) / 1.073(0.916,1.263)
HSP-60
1s2605039 0.598
GG 429(27.66) 429(26.73) 0.872 1.000(reference)
GT 756(48.74) 760(47.35) 0.983(0.822,1.182)
TT 366(23.60) 416(25.92) 0.897(0.716,1.126)
GT+TT 1122(72.34) 1176(73.27) / 0.965(0.801,1.140)
T2DM 0.047
Non T2DM 1388(89.49) 1458(90.84) / 1.000(reference)
T2DM 163(10.51) 147(9.16) 1.673(1.113,2.524)

Notes: OR is adjusted according to age, education level, marital status,
BMI, age of first menstruation, menstrual status, age of menopause,
lactation history, BCa family history, and diabetes history; HWE:
Hardy-Weinberg equilibrium; T2DM: type 2 diabetes mellitus; /: not

included in the statistics.
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Table 4 Univariate logistic stepwise regression analysis of effect of genotyping on BCa incidence in T2DM patients in

experiment and control groups

Genotype T2DM Experiment group (17(%)) Control group (n(%)) Ve P Adjusted OR (95%CI)
FTO rs3751812
GG Non T2DM 1163(74.98) 1200(74.77) 3530 0.013 1.000(reference)
T2DM 78(5.03) 69(4.30) ’ ’ 2.051(1.261,3.342)
GT+TT Non T2DM 296(19.08) 319(19.88) 1394 0334 1.000(reference )
T2DM 14(0.91) 17(1.05) ’ ' 0.901(0.383,2.125)
IL-6 rs1800796
CC Non T2DM 889(57.31) 979(61.00) 6288 0.029 1.000(reference)
T2DM 80(5.16) 81(5.05) ’ ’ 2.532(1.452,4.413)
CCHCT Non T2DM 555(35.78) 521(32.44) 3291 0876 1.000(reference )
T2DM 27(1.75) 24(1.50) ’ ’ 1.105(0.578,2.102)
HSP-60 rs2605039
GG Non T2DM 329(21.21) 363(22.62) 4926 0.005 1.000(reference)
T2DM 74(4.77) 75(4.67) ’ ' 6.403(2.293,17.875)
GT+TT Non T2DM 1072(69.12) 1094(68.16) 2228 0.120 1.000(reference)
T2DM 76(4.90) 73(4.55) 1.163(0.715,1.897)

Notes: OR is adjusted according to age, education level, marital status, BMI, age of first menstruation, menstrual status, age of menopause, lactation

history, BCa family history and diabetes history.
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Table 5 Multivariate logistic stepwise regression analysis of effect of genotyping on BCa incidence in T2DM patients in

experiment and control groups

Variable B SE Wald y° P OR (95%CI)
FTO rs3751812 GG 2.986 0.656 12.885 0.006 4.332(2.803,10.253)
IL-6 1s1800796 CC 2.223 0.627 11.729 0.011 3.764(2.171,8.842)
HSP-60 rs2605039 GG 1.409 0.429 5.901 0.037 2.255(1.355,5.807)
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