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Interaction between aromatic hydrocarbon receptor
signaling pathway-related gene polymorphism
and its mRNA in the development of endometriosis

LIU Juan, CHEN Canming, XU Yang, ZHANG Wei, ZHANG Lei

( Department of Gynecology and Obstetrics, Yangzhou Maternal and Child Health
Care Hospital, Yangzhou, Jiangsu, 225000 )

ABSTRACT: Objective To explore the interaction between aromatic hydrocarbon receptor
(AhR) signaling pathway-related genes [ AHR, AhR nuclear heterotopic protein ( ARNT), cyto-
chrome P450 1A1 ( CYPLA1), AhR repressor protein ( AhRR ), glutathione S-transferase 1
(GSTP1), interleukin-1g (IL-1B) ] polymorphism and messenger RNA (mRNA) in endometriosis
pathogenesis (EMT). Methods A total of 25 patients with endometriosis confirmed by surgery and
pathology were selected as case group (n =25), and 25 non-EMT patients were selected as control
group (n =25). Gene polymorphism were detected by Polymerase Chain Reaction-High Resolution
Melt (PCR-HRM) method, and expressions of mRNA were detected by real-time quantitative PCR in
both groups. The gene-gene interactions were analyzed based on the simple-case-study method. Re-
sults The levels of AhR, GSTP1 and IL-13 mRNAs in case group were significantly higher than those
in control group (P <0.01). The level of ARNT mRNA in case group increased significantly when
compared with that in control group (P <0.05). The risk of EMT in patients with CYP1 A1 rs4646903
CC mutation genotype was 7.5 times higher than patients with homozygous wild genotype TT (95% CI
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1.29 t0 43.69), and there were no significant differences in frequencies of other genotypes between
case group and control group (P >0.05). The synergistic role of mutated CYP1A1 6235 T/C and
mutated ARNT 522 G/C gene increased the risk of endometriosis (OR =9.33, 95% CI; 1.47 to
59.48) , and the risk of disease also increased when combined with mutated CYP1A1 6235 T/C and
mutated GSTP1313 A/G gene (OR =13.50, 95%Cl; 1.34 to 135.98). Moreover, combined with
mutated AHR 1661 G/A and AHRR 565 C/G appeared to cause a significant increase in endometri-
osis (OR =13.50, 95%CI: 1.34 to 159.98). No interaction was found at other loci. Conclusion
Patients with CYP1A1 rs4646903 CC gene has a high risk in developing endometriosis. The com-
bined mutated genotypes ( CYPL1A1 6235 T/C and ARNT 522 G/C, CYPL1Al 6235 T/C and
GSTP1313 A/G) might be related with susceptibility to endometriosis.
KEY WORDS: endometriosis; gene polymorphism; gene-gene interaction; signaling path-

way; gene mutation
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1.2.1 2 & PCR ¥EK mRNA Kk RAE
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A =80 C KA, ¥ A 28 5 CILR (IR FEAS )
RNA e Ot ) & i 1T 0F) 58 BB RNA 42
IR, P RNA AT 0058 5%, FH S 3 B PCR 4R
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£1 3|%F5E PCR =Hkh

5149 igdl KBz
GAPDH IF X 5|#: CAATGACCCCTTCATTGACC; 106 bp
JZ X514 : GACAAGCTTCCCGTTCTCAG
AHR  IE5[4: ACATCACCTACGCCAGTCG; 94 bp
X B4 : CGCTTGGAAGGATTTGACTTGA
ARNT  1F 5|%: TGACTCCTGTTTTGAACCAGC; 95 bp
B[4 . CTGCTCACGAAGTTTATCCACAT
CYP1A1 IEB|4): TCGGCCACGGAGTTTCTTC; 141 bp
R X51%): GGTCAGCATGTGCCCAATCA
GSTP1  1F SLB|4): CATCTACACCAACTATGAGGCG; 81 bp

JZ XB1#: AGCAGGGTCTCAAAAGGCTTC
IL-1B IE X5 : ATGATGGCTTATTACAGTGGCAA 132 bp
2 X819 : GTCGGAGATTCGTAGCTGGA
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ZH XS B2 G Hardy-Weinberg 35t % P
B AR & ANHEARYE . I B4 5% B
i AHR 1661 G/A DL GA JEPR AU EH UL ; AA JE[H
R/ UL, ARNT 522 G/C DL CG 35 [H 78 5 8 UL,
GG JLPH AL, AHRR 565 C/G L) CG 3L [N 71 i
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AR AL CC AL, R DL AL 5848, CYPIAL
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K CC g EMT 1y fa s 2ol A BF AR R 7.5
£5(95% C1 25 1.29 ~43.69) o HAb KL ALY 431
TR EER(P>0.05), 1% 3,
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F[A 7Y I 151141 popiikiEl OR(95% CI) P
AHR 1661 G/A (1s2066853) GG 5( 20.00) 5( 20.00) Referent 1.00
GA 12( 48.00) 18( 72.00) 0.67(0.16 ~2.81) 0.58
AA 8( 32.00) 2( 8.00) 4.00(0.55~29.10) 0.17
GA, AA 20( 80.00) 20( 80.00) 1.00(0.25 ~4.00 1.00
ARNT 522 G/C (rs2228099 ) GG 5( 20.00) 8( 32.00) Referent
CG 10( 40.00) 12( 48.00) 2.40(0.61 ~9.38) 0.21
cC 10( 40.00) 5( 20.00) 3.20(0.68 ~15.07) 0.14
CG, CC 20( 80.00) 17( 68.00) 0.53(1.15~1.93) 0.34
AHRR 565 C/G (rs2292596) cc 5( 20.00) 10( 40.00) Referent
CcG 18( 72.00) 15( 60.00) 0.37(1.00 ~1.45) 0.37
GG 2( 8.00) 0 — —
CG, GG 20( 80.00) 15( 60.00) 0.44(0.02 ~9.03) 0.598
CYP1AL 6235 T/C ( rs4646903) TT 8( 32.00) 10( 40.00) Referent
TC 5( 20.00) 13( 52.00) 0.48(0.12 ~1.93) 0.30
cC 12( 48.00) 2( 8.00) 7.50(1.29 ~43.69) 0.03
TC, CC 17( 68.00) 15( 60.00) 1.41(0.44 ~4.52) 0.56
GSTP1 313 A/G (1s1695) AA 15( 60.00) 15( 60.00) Referent
AG 8( 32.00) 10( 40.00) 1.25(0.39 ~4.04) 0.71
GG 2( 8.00) 0 — —
AG, GG 10( 40.00) 10( 40.00) — —
IL-1B 3953 C/T (rs1143634) cC 25(100.00) 25(100.00) — —
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AHR 1661 G/A AHRR 565 C/G CG + GG 5 0 13.5(1.34 ~159.98)
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