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Abstract; [ Objective ] To investigate the relationship between the polymorphism of hypoxia-inducible factor 2«
(HTF-2a) gene and breast cancer. [Methods] A total of 258 breast cancer patients and 270 healthy women(con-
trols) were recruited from Qinghai Cancer Hospital between January 2019 and January 2022. The HIF-2a SNPs
(rs12619696, rs13419896, 1s2881504 and 1s4953354) were detected with qPCR method. The association be-
tween polymorphism of HIF-2ae SNPs(rs12619696, 1s13419896, 152881504 and rs4953354) and susceptibility of
breast cancer was analyzed. The overall survival of 1 376 patients with breast cancer from the Cancer Genome
Atlas (TCGA) database30 was analyzed using Kaplan-Meier analysis. [Results] Immunohistochemical staining
showed that the expression of HIF-2« in breast cancer tumor tissue samples was higher than that in adjacent tis-
sue samples (P<0.05). TCGA dataset analysis showed that the overall survival rate of breast cancer patients with
high HIF-2a expression was significantly lower than that with low HIF-2a expression (P<0.05). Compared to TT
homozygote of HIF-2a 113419896, the risk of developing breast cancer in subjects with CT genotype was signi-
ficantly higher (AOR=2.20, 95%CI: 1.70~2.85, P<0.05). Compared with T allele, the risk of breast cancer in
subjects with the C allele of the HIF-2a rs4953354 polymorphism was higher (AOR=1.29, 95%CI. 1.06~1.57,
P<0.05). Compare with the TT genotype of HIF-2a rs13419896, patients with CT genotype were more likely to
develop stage I ~IV cancer (OR=1.72, 95%CI: 1.11~2.67). [ Conclusion] There is an association between HIF-
2a gene variants and breast cancer susceptibility and HIF-2a 1513419896 polymorphism is associated with breast
cancer progression.
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Notes : A~B: HIF-2a expression in breast tissue specimens by IHC staining (x200)(A :low expression, B :high expression).
C: Quantitative results of HIF-2a expression in paracancerous tissue and breast cancer tissue.
D:Quantitative results of HIF-2a expression in different breast cancer subtypes.
E: Comparison of HIF-2a expression in controls (grey) and breast cancer specimens (red) in the TCGA database.
F: Comparison of overall survival in breast cancer patients with low and high expression of HIF-2a using the Cancer Genome Atlas dataset

Figure 1 HIF-2a expression levels in breast cancer patients
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Table 1 Distribution of HIF-2« genotype in controls and breast cancer

Rtle CO?:S%(;HP BreaSt( Eigggr)group (959750) (921%1)
112619696

GG 106 92 1.00 1.00
AG 126 130 1.18(0.91~1.54)  1.18(0.90~1.54)
AA 38 36 1.07(0.73~1.57)  1.10(0.75~1.60)
G 338 314 1.00 1.00
A 202 202 1.07(0.89~1.27)  1.08(0.90~1.29)
1513419896

TT 195 148 1.00 1.00
CT 58 93 2.11(1.64~2.72) 2.20(1.70~2.85)
cC 17 17 0.40(0.21~0.77)  0.42(0.21~0.81)
T 4438 389 1.00 1.00
C 92 127 1.26(1.03~1.52) 1.29(1.06 ~1.57)
152881504

cC 112 108 1.00 1.00
CG 120 102 0.89(0.68~1.16)  0.89(0.67~1.16)
GG 38 48 1.32(0.92~1.88)  1.36(0.95~1.95)
C 344 318 1.00 1.00
G 196 198 1.11(0.92~1.32)  1.18(0.93~1.33)
154953354

GG 158 113 1.00 1.00
AG 92 138 1.00(0.77~1.29)  1.01(0.75~1.33)
AA 20 7 1.05(0.63~1.74)  1.04(0.62~1.72)
G 408 364 1.00 1.00
A 132 152 1.01(0.83~1.23)  1.01(0.82~1.23)

Note : AOR :adjusted odds ratio

Table 2 Correlation between breast cancer clinical status and

HIF-2a rs13419896 genotype

Feature TT i Cic CT+CC
Clinical stage
[~ (n=201) 121 67 13 80
MM~V (n=57) 27 26 4 30
OR(95%CI) 1.00  1.72(1.11~2.67)  1.40(0.60~3.27)  1.67(1.09~2.54)
AOR(95%CI) 1.00  1.71(1.10~2.65)  1.41(0.60~3.30)  1.66(1.09~2.53)
Lymph node metastasis
Ny(n=138) 82 45 11 56
N,~N;(n=120) 66 48 6 54
OR(95%CI) 1.00  1.31(0.91~1.90)  0.67(0.32~1.41)  1.19(0.83~1.69)
AOR(95%CI) 1.00  1.31(0.90~1.90)  0.67(0.32~1.41)  1.18(0.83~1.68)
Distant metastasis
M,(n=250) 143 90 17 107
M,(n=8) 5 3 0 3
OR(95%CI) 1.00  0.99(0.31~3.07) 3.47(0.87~13.76)  1.35(0.50~3.66)
AOR(95%CI) 1.00  0.98(0.31~3.08) 3.24(0.80~13.02)  1.33(0.48~3.63)
Pathological grade
[~ (n=178) 108 62 8 70
I (n=80) 40 31 9 40
OR(95%CI) 1.00  1.31(0.88~1.95)  2.68(1.30~5.51)  1.47(1.01~2.15)
AOR(95%CI) 1.00  1.32(0.88~1.97)  2.75(1.33~5.68)  1.48(1.01~2.16)

Note : AOR :adjusted odds ratio
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Table 3 Correlation of HIF-2« genotype and clinical feature in breast cancer patient with Luminal A and Luminal B

Luminal A Luminal B
Feature
TT CT Ce CT+CC TT CT e CT+CC
Clinical stage
I~1 42 19 2 21 51 29 67(39.6)
-~V 4 6 0 6 14 11 16(49.1)
OR(95%CI) 1.00 3.08(1.14~8.29) 3.45(0.32~37.24) 3.11(1.17~8.21) 1.00 1.47(0.77~2.78)  1.45(0.42~4.99) 1.46(0.79~2.70)
Lymph node metastasis
No 30 14 1 15 33 17 22
Ni~N; 15 11 0 11 32 22 25
OR(95%CI) 1.00 1.58(0.77~3.24) 0.67(0.06~6.79) 1.49(0.73~3.01) 1.00 1.36(0.78~2.39)  0.59(0.18~1.85) 1.20(0.71~2.05)
Distant metastasis
M, 45 23 2 25 o4 40 46
M, 0 1 0 1 0 1 1
OR(95%CI) 1.00 1.92(0.12~31.31) — 1.76(0.10~28.81) 1.00 0.53(0.05~5.24) 3.256(0.31~33.60) 0.92(0.15~5.60)
Pathological grade
I 16 3 1 4 2 11 11
IT~11 29 21 1 22 53 39 46
OR(95%CI) 1.00 3.98(1.53~10.36) 0.56(0.07~4.22) 3.12(1.31~7.44) 1.00 1.56(0.29~8.23) —  1.84(0.34~9.69)

Table 4 Correlation of HIF-2a genotype and clinical feature in breast cancer patient with HER2+ and TNBC

HER2+ TNBC
Feature
T (cr Cic CT+CC  TT CT CC CT+CC
Clinical stage
[~1 15 12 12 12 3 15
m-~1v 6 5 2 7 3 4 0 4
OR(95%ClI) 1.00  1.52(0.54~4.23) 1.10(0.25~5.00) 1.39(0.54~3.61) 1.00  1.57(0.42~542) — 1.21(0.34~4.28)
Lymph node metastasis
Ny 10 8 7 9 3 12
Ni~N; 11 11 8 7 0 7
OR(95%CI) 1.00  1.26(0.47~3.34) 1.30(0.32~5.28) 1.27(0.52~3.10) 1.00  0.77(0.28~2.09) —  0.57(0.21~1.50)
Distant metastasis
M, 21 13 4 17 14 15 2 17
M, 0 1 1 2 2 1 0 1
OR(95%ClI) 1.00  3.36(0.29~38.97) 10.50(0.84~130.02)  5.09(0.53~47.73) 1.00  0.31(0.03~3.16) —  0.25(0.02~2.62)
Pathological grade
I 0 1 0 1 0 1 0 1
II~1II 21 13 5 18 13 15 3 18
OR(95%CI) 1.00  0.62(0.03~10.33) —  0.85(0.05~14.19)  1.00 = = =
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