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WE B FANIEE A BZARIER (EDNRA) 52 RIEXUNFE & 8in (CBAVD) 2 & ()
K. s WEEDUE B, 124 4] 4 CBAVD Ji il NHEFT 100 ] fid FEpUE ST FRNHE . SRR A
A S IS — PR A 7 B 2 SRR (PCR - RFLP) FIELEENF 77124601 EDNRA 3 [ th
P BAZ AT IR 2 A5 A7 AT (rs5335. rs1801708) TEMZH ATEH ISR . iR WA 2SN
R R A RE R 3R DR AR A P 4 A) 22 S To i 12 5 L (rs1801708: P =0.220 2. 0.163 2; rs5335:
P=0.805 8. 0.818 6) , Hi{A%! rs1801708-rs5335 AG 7E £ 7 % 45 4iit2¢ % X (P=0.008 6,
OR=2.178, 95% CI: 1.207~3.929) , H{A% rs1801708-rs5335 GG 7£FidlHh & Rt H Fit 5 X
(P=0.038 5, OR= 0.671, 95% CI: 0.460~0.980) , Bonferroni ¥ IF i 4% % #.4%% A-G P =0.008 558
<0.0125, 59R 3, H{ER G-G N3 . 4518 EDNRA H#.k% rs1801708-rs5335 AG 5 CBAVD

(R R A IE AR
R Rk BT S RIS & B A Bk A SRR S HIR 2 50, R,
DU S 1k

& rKS R697.25
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Relationship between EDNRA gene polymorphisms and congenital bilateral absence
of the vas deferens in the male Han Chinese population
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Abstract Objective To investigate the association between endothelin receptor type A gene (EDNRA)
and congenital bilateral absence of the vas deferens (CBAVD). Methods This case-control study

consisted of 124 subjects with CBAVD and 100 fertile controls. Results Two single nucleotide
polymorphisms (SNPs: rs5335 and rs1801708) in the EDNRA gene were genotyped via PCR,
PCR-RFLP analysis, and direct sequencing. No significant differences existed between EDNRA



polymorphisms and CBAVD phenotype (rs1801708: P=0.220 2, 0.163 2; rs5335: P=0.805 8, 0.818 6).
However, the rs1801708-rs5335 haplotype AG was notably associated with an increased risk of
CBAVD (P=0.0086, OR=2.178, 95% CI. 1.207-3.929). A significantly protective effect of
rs1801708-rs5335 haplotype GG on CBAVD (P=0.0385, OR= 0.671, 95% CI: 0.460-0.980) was
observed. After Bonferroni correction, the result for haplotype A-G remained significant (P =0.008
558 < 0.0125), while haplotype G-G was not significant. Conclusion The rs1801708-rs5335 AG
haplotype of EDNRA is a potential risk factor for CBAVD development in Han Chinese.
Key words vas deferens / abnormality; congenital bilateral absence of the vas deferens; endothelin
receptor type A, single nucleotide polymorphism; haplotype; Han Chinese males
Fund program  Natural Science Research Project of Anhui Educational Committee (No.
2024AH030028)
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S KX S kS & B in- (congenital bilateral absence of the vas deferens, CBAVD) & 38t
BHM:JCKE 7iE Cobstructive azoospermia, OA) M EZJRF 2 —, 1ERNFEMELF4E{k (cystic fibrosis,
CP) MAIHAEE ARG RN N, HRARE SRS AL SR T (cystic fibrosis
transmembrane conductance regulator, CFTR) 3 [X {1 R AR A7 fE % V) e B, HAFAE B Pl 2 5«
N N CFTR AT % iy, 1M PABUIR A AR A LB SRAR G H A1 RS AL k23],
A #55) CBAVD i AR 2 B 1 CFTR RN, $7R3F CFTR B AN R 2 55
RABL H AT C AT HES: ADGRG2M454E CFTR #[K 5 CBAVD #%, W3R A RIS /A%:
(endothelin receptor type A gene, EDNRA) 17y CF A S &AL, HZ B SR, BTN
#f CBAVD KA, HAIHEAIgsE. 20 S a4 Bt AR, B 50U% 55 CBAVD
ISR MR B . % TR CBAVD 3 A 7E R I I8t 4% 15 5t 291, % f Jidid 73 it EDNRA 2
rs5335. rs1801708 iz sl 5k A J L AL 5 0K 55 1 CBAVD USRI, $RIHZEE AR DUR
Nt CBAVD HIRAEVER, NI ARE CBAVD HIBEALHLEIRT 7SRRI R
FEFHEFRIC .
1 B 55
1.1 Wt ses

2009 £ 7 A& 2012 1 H, TREBERKFT —MRER. L53a NRERAEE %+
OIEIN 124 BIDUORSE CBAVD &35 J2 100 {5l R U5 5 Mok Bt o 9 1 2. i 19 42 v 4 5 55
FBHERIIARYE AR B FERUOR LSS IRR SRS KT 2R E AT Rz B (46, XY) , Y %t
AR R IER , HERR PORS & SN . ks g P B S ot AR SEE R 1, )™ TS ThREA
4 BE RSN . GO R A RGUOMIES TR B S 5 E Y E PG
Al AL R AT 3 UORE AT (R <2.0 mL) , PPl 54 1RSI 2 8. K& LA 1500 r/min



B0 7 min, 8 E AT BT T, RAESRBE T A 22 e B S A T ROR
(percutaneous epididymal sperm aspiration, PESA) B¢ 52 ALk5 i A (testicular sperm
aspiration, TESA) , ZEMf el R 7 RENRS 1. XA H 100 HeHEH 1L MEE 2 &
THIEF RS AN Fra iy eE (PRI ES) MR EEN, AT RE
TRIER R A B R o A R (di#ltgw5: ECAMU2008035)
1.2 SERTFVE
i QlAamp FE[FIZH DNA i 7fI & (Qiagen, 7 [E A7 /R4E Hilden) $2ELSM A 3K 4H DNA.
YT DNA FEA MR FEARAEL A 25~30 ng/uL . R KA BHEER N - BREIME Bk B 2 8k
A (polymerase chain reaction-restriction fragment length polymorphism, PCR - RFLP) 43 #7 1 B 4%
4G ) B A% 7 R 22 251k (single nucleotide polymorphisms, SNPs)rs5335(C + 70G) A1 rs1801708
(G -231A) A, {iH] GENETOOL #ff (www.biotools.com) # it rs5335 F1 rs1801708
() PCR ¥ 5|4): 5-CAGCCATAAGGACAGCAT-3' (IE[f]) Al 5-GCTGAATACAACACGCA-3'
(1) ; 5-CGCTGGTCTGACGATTGT- 3' (iE[]) fl 5-CTTGGCTACCCTTGGCAT-3' (Jx[f]) .
rs5335 [¥] PCR #JE¥F 2514 95 °CTiAEME 3 min, 40 AMEHF (95 °CAETE 255, 61 °CIE K 40 s.
72 °CIEAH 30s) , #Ja 72 °CHEAT 7 min A ZEH . PCR F=4 s FH BRI 1% A DI Tspa51 (New
England Biolabs A&, db5t) 7£ 65 °C FiH1L 2 h, SRIGTE 4%HI3R le bbb kAT sk, DL%E
C 2[R, Tspdsl FH 43~ GG. CG fl CC, 7EHER L2l E7n v 1 4% 258 bp I Bt LA K
164 bp 194 bp FIM %6 B (B 1) . rs1801708 f) PCR #E¥F 25140 95 °CTiAEME 3 min, 40
AMEHR (95 °CAE M 355, 59 °CiB K 40's. 72 °CLEMH 40's, HJFfE 72 °CHEAT 7 min [IZEMHID .
rs1801708 fIFE KR53 AA. AG F1 GG 3 Ff, I LK 2.
1.3 Giitr#abE
it o 8 FI#E 28 SHEsis 3 (http://analysis.bio-x.cn/myAnalysis.php) £ SPSS # {4
(SPSS 25.0) #47. KM Tt CBAVD ¥ 5% 841 2~ 7] EDNRA 54 3 [R] il 3
R () 22 5, B AR X B 410 Hardy-Weinberg “F#7, DL F SRR IR ESEEAR B . IR IR
ZHCRH tRI AT 2504 (ANOVAD 47 1HE . P<0.05 A% 7A Gtk L BE8 45
Hr P {H % Bonferroni /&2 1E, ®KIEEHIRZEMERE: o corrected = 0.05 /4 = 0.012 5. K1
AV PE A IEVR 22 IR & CFT A M. R £ Matehlt)
2 &R
2.1 WRPREE & rs5335. rs1801708 A HEAL AR -3 FRAH H SRR 40 A
4 7P XAER] (29.85 £5.25) vs (33.23 +£4.65) %, P < 0.01]4F, CBAVD ¥ 5
o R ZH PR R JORR A0« ROR A B AT A O R ER L L B . A5 2 45 20 (body mass index,
BMUD) A5 0 52 FUARRRRN 76 0 52 AR AR DT T 2 e A B gk L. W 1.



R LA REIGRERTR [X s, n(%)]
Tab. 1 Characteristics of the study population [X £S, n(%)]

Characteristic

controls (n=100)

CBAVD (n=124)

Age (years)
Smoking

Yes

No

Smoking years
Radiation

Yes

No

Alcohol drinking
Yes

No

Chemicals

Yes

No

BMI

Right testicle volume (mL)
Left testicle volume (mL)

33.2344.65

48 (48.00)
52 (52.00)
4.6445.38

4 (4.00)
96 (96.00)

40(40.00)
60 (60.00)

2 (2.00)

98 (98.00)
24.1343.14
14.9342.65

14.842.70

29.8545.25

57 (45.96)
67 (54.04)
3.7544.99

2 (1.61)
122 (98.39)

9 (7.26)
115 (92.74%)

1(0.81)

123(99.19)
23.2443.36
15.4143.09

15.3443.18

AT A SNPs (195 R 2 4341 241 754 Hardy-Weinberg i8t4% -7 5£ 44t (P > 0.05); rs5335
LA H GG. CG. CC 3 PR K G. C SArFERMR, EWLLEIM oA EZ 7B LR
S, rs1801708 £7 5 H e PR Y 5 S5 LRI R i A e i 5 2 — 2, AR Egiit ¥ Z% (P

>0.05) . WFE

2,

K 2151801708 F1 rs5335 ZARMALKTE CBAVD RN A RIKER G HT
Tab.2 Association analysis between rs1801708, rs5335 and CBAVD

CBAVD controls
Parameters ¥ (df) P value OR (95% CI)
(n=124) (n=100)
rs1801708
AA 25 (0.202) 11 (0.110) 3.6247(2) 0.1632 -
AG 47 (0.379) 45 (0.450) -
GG 52 (0.419) 44 (0.440) -
1.2751(0.864
A 97 (0.391) 67 (0.335) 1.503 0 (1) 0.2202
2-1.881 4)
G 151 (0.609) 133 (0.665) -

rs5335



CBAVD

controls

Parameters ¥ (df) P value OR (95% CI)
(n=124) (n=100)
CC 26 (0.210) 18 (0.180) 0.400 3 (2) 0.8186 -
CG 60 (0.484) 52 (0.520) -
GG 38 (0.306) 30 (0.300) -
1.048 0 (0.720
C 112 (0.452) 88 (0.440) 0.0604 (1) 0.8058
4-1.5247)
G 136 (0.548) 112 (0.560) -
2.2 BfEALHT

rs1801708 Al rs5335 A& A (1) M5 Fh & & 5 A 5 CBAVD &AM K (X 3) .
rs1801708-rs5335 H.{% ! AG 5 CBAVD X [ 18 in 2 2 k5% (P =0.0086) , Bonferroni /% 1E
Ja 45 REAE T A-G 0.008 6< 0.0125, {548 3% . rs1801708-rs5335 HLf5 M GG 5 CBAVD X
[ B AT BEAH 55 (P = 0.0385) , {H Bonferroni # IEJ5 M58 G-G AN 2%,

K 3 EDNRA EF BRI 434 K RBRE: (Bonferroni f2IE)E)
Tab.3 Haplotype analysis of EDNRA variants in the case-control study

Haplotype

CBAVD Controls

Odds ratio

Result after Bonferroni

Original
(freq) (freq) (95%ClI) P-value correction

AC* 54.07(0.218) 49.46(0.247) 0.849 0.464 842 not significant (>0.0125)
(0.546-1.318)

AG* 42.93(0.173) 17.54(0.088) 2.178 0.008 558  significant (<0.012 5)
(1.207-3.929)

GC* 57.93(0.234) 38.54(0.193) 1.277 0.295190 not significant (>0.0125)
(0.807-2.019)

G G* 93.07(0.375) 94.46(0.472) 0.671 0.038529  not significant (>0.0125)

(0.460-0.980)

Note: A One block was produced, and the order of the haplotypes was rs1801708 and rs5335; *: The

indicated haplotypes could be compared; Boldface indicates original P<0.05; The significance threshold

after Bonferroni correction: a=0.05/4=0.0125; Comparing the original P-value with 0.012 5, the P-value of



haplotype A-G (0.008 558) was still significant (<0.012 5), while haplotype G-G was not significant; Data

were expressed as n (frequency).

2.3 i l-xf A PSM &L IE
T3 A5 AL T A R A B ORL T AR L IS DL R R RS, ORI A P 2> UG R
(propensity score matching, PSM) &IEVRAHE (BT R A Matchlt) , ILEL/EIE
R 148 B, JRGIAAIX BALS 74 ), T SEAR ORI AR Z R AR, BARLGIRIEK 4
Jion o FEF ULHC A o8 (19 EDNRA FLAE R Hr 45 R 2o, 48 Bonferroni £21EJ5, AG HfE Y
B, HRBMENGARE, HAEGRIES.
R A YA REIGREAR TR (R AETE LRRLZIERAZERE) [X£s, n%)]
Tab.4 Clinical baseline data of included study subjects (after propensity score matching to correct

confounding factors) [X =S, n(%)]

Characteristic Case (n=74)  Control (n=74) P value
Age (years) 30.856.24  32.53 #4.61 0.065
Alcohol drinking 0.265
Yes 9(12.2) 15 (20.3)

No 65 (87.8) 59 (79.7)

Smoking 0.487
Yes 34 (45.9) 28 (38.9)

No 40 (54.1) 44 (61.1)

Smoking years 3.82 45.30 3.72 45.33 0.908
Radiation 0.975
Yes 2(2.7) 3(4.2)

No 72 (97.3) 69 (95.8)

Chemicals 1.000
Yes 1(1.4) 1(1.4)

No 73 (98.6) 71 (98.6)

BMI 23.39 #3.52 23.73 43.29 0.542
Left testicle volume (mL) 15.38 2.93 15.01 +2.84 0.447

Right testicle volume (mL) 15.42 12.86 15.14 22.74 0.547




K5 EDNRARERI 4T (MIFAEPR ILECR IER R E R E)
Tab.5 EDNRA haplotype analysis (after correcting confounding factors by propensity score

matching)

Frequency CBAVD vs Controls
Haplotype

CBAVD (freq) Controls (freq) Odds ratio (95%Cl) P value
GG 55.06(0.372) 67.64(0.457) 0.714 (0.448-1.137) 0.156
GC 30.04(0.203) 39.52(0.267) 0.710 (0.413-1.222) 0.217
AC 33.89(0.229) 27.38(0.185) 1.287 (0.728-2.274) 0.386
AG 29.01(0.196) 13.47(0.091) 2.533 (1.259-5.098) 0.009
2.4 ZEREHT

Bt PubMed & HighWire Z5%(#E 2% EDNRA R [H 5 CBAVD BEAHCCHA,
H - EFH B EDNRA JE[H rs5335 £ A5 A7 s B ML R AL CC, 78 P8 JE F N BE A & B BH 74 56
IR, EIE NBEA rs5335 [ CC &y BRI 5 xR A L 2 % % % (P<0.05) , rs1801708
A AU I8 AR DLBE M S R R . X TSR TN T 224 5] CBAVD 3 A1 201 %t R . Skt
T rs5335 H KA AFH i) CC A 5 CG + GG # KA, A FFHfEH L C(odds ratio, OR) Ay
2.76, 95%E {5 X [a] (confidence interval, CI) 24 1.208 ~ 3.033; P =0.006, 12=16.6% (/&
1) o X7 rs1801708 K= [A M 43 A i) AA BRI 5 AG + GG KA, OR 4 0.12, 95% CI
40274 ~ 3.157; P =0.907, 12=56.7% (] 2) . Z#F iR, CCHERAZE CBAVD
IR R 2 . rs1801708 1 AA LK R /E CBAVD &3 FIXt IR 2 [0 A A7 16 55 25 50 Bk .



A 1 rs5335(cc-cggg)
Fig. 1 rs5335(cc-cggg)

A 2 rs1801708(aa-aggg)
Fig. 2 rs1801708(aa-aggg)

3t

EDNRA [ 1 Z AV W R As . A5 s T/ CF R4, HASHMES
WS TEZ 8T R B LB R AP RIEREEAERH . THRE TR, ET-A SZARTE I j b i ik
T AR R ET-168152 4k ET-BP, 1fj EDN1/EDNRA i i vl @it 2 AL i 4 40 e h g,
WS STAT3 BEER (b 28 fred 40 o 3 EE A0, 3 v il NLRP3 A5 1) 4 8 # 5 mi K 3
Ik O RE AR 1 2 v )

1E CF ARG FEH, BRINANSEE 3 ANBAFIRJUEHE K B, EDNRA %:[X] rs5335 Z251% 5 CF &
HhThReEVIMOE, CC R A RMMELICE:, HAE C 5K 1) EDNRA mRNA ik
TR G SRR R, T P B IR AR I 25T G A, DS P B T
5 CF # PIoRE ), 7E CBAVD BHEWFiH, RN 78 PLEL 7R rs5335 ) CC JE K A mT g f2&
CBAVD JE AR T AERR &4, EAR KB rs1801708 5 TGF-RA FEK A /3 A A AE Bk, Bl EERIT
Felel R B CBAVD & H rs5335 [ CC HE [N AU i & sk, HEMMS I ZE N 25 T ks &
Jil o

Tl 0 A 5 5 IO A O SRR IR 1 22 e AR L R 3R, AT SR DI 53 A A ) A R
BE—SDEE 73X — . SR, ERFEACH FUAH L, AN FOREAR SR, (HAR I rs5335.
rs1801708 #> SNP 5 CBAVD fF1E &35 K1k, HMERA—HATaeldd T 27 mER: — 2
7 S SR FE R RS 0 A AR [R]; —J2 EDNRA 5 CFTR JE I W REAEAE R AIVER], {H CFTR
TE b B NHE R ARSI o0 A 0 T PPAG HEE DA, =2 rs5335 TT REAE Jy miRNA I 2 R0 KR 5



£ CBAVD 4%, 1% 57 CBAVD £ EDNRA 3 [K] 4 ] e 7748 Hofth miRNA 2 5051, [y
72 J2 R - IR A ELAE F RV FE RS I

BB Tp H AT A U AN SNP 73 #T TGk R BT AE SGHR, AHIT ST, rs1801708-rs5335 Hifi
M AG 5 CBAVD KN & M2c, M58 GG Al e LA R R B, % &I A e A
PR AR IE . G55 PR A I AT R B A R R R 2 RFAE, U CFTR JE [ o 5T
P.1556V A5 E AR (1 i e 23], X — 45 BRI CBAVD [1Ist %70 TR H 4k T8 A
W% EDNRA HLAE YRR SO X 73 L9 5 Hofh i CBAVD BAERHMERIbREMEAL S, F8 T
CF R AR B WA T2 ) e e A e PR AL B ) B

RGRZERE S HrH, rs5335 1) CC F K ALE CBAVD [ fER K %, HAh 7 %k — &R
Yo fEE— DR BIBERE 7, 7 fe 75 250 2 (R 0 B R . G SRS 31 5F 2 B i A
FLAEBE— 2 A T NSRS RS B o AR SAAAE — € IR ARXDR B AT CFTR SE 1 A
ADGRG2 %5 AMhAE 2 s HUR LN A, Al RESI IR A RS FEAREAN Y R0, HANE
Z RS BT . IR AR Y KA, BCE CRTR HERIN . HEBR RAZBH A 51 5
H I 1E EDNRA HLAATY 5 CBAVD KL, Bl 7= 70 B i HAE CFTR R4 CBAVD
BRI DTk, RN S RE R - PR BT AR HLAE F 520 .

VER YR e [ 53 BT 2 (Y] EDNRA S [H 5 CBAVD KEEIF 7T, A 034N T DU
NBARSCHE R A, NG EHRE CBAVD BALHLEIER AL T8 710 . 2T I B L AT REiEdE
EDNRA 7t CF #l CBAVD £ R EHEAEH], ARRWTFURIREDR AN EDNRA 2 235
PE5 CBAVD MIoREK, KA EA BT ThRe i Gl kg, H8R HARmNLE &5
CFTR. ADGRG2 % 5:[H (P RIVEF, il PR A= RIS & AR KU Al S A4 5
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