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[Abstract] Objective To elucidate the molecular genetic etiology of patients with disorders of sex development (DSD)
using whole exome sequencing (WES), thereby enhancing our understanding of the underlying mechanisms of sexual development
abnormalities. Methods Retrospective analysis was conducted on clinical data of 60 DSD patients diagnosed in the First People's
Hospital of Yunnan Province between March 2008 and August 2021, with an additional family study for one proband. Genomic DNA
was extracted from patients for WES analysis. Single nucleotide polymorphism (SNP) and insertions/deletion (InDel) tests were

identified using SAMtools software in conjunction with established SNP and InDel databases. Copy number variations (CNVs) at the
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exon level were detected using ExomeDepth, while the potential pathogenicity of mutations was predicted with PolyPhen-2, Mutation
taster and PyMol software, with Sanger sequencing employed for confirmation. Results The study included 22 patients with 46,XX
DSD and 38 with 46,XY DSD. Among the 46,XX DSD patients, the SRY gene was detected in 14 patients. In the remaining 8 patients
and a proband's families, single nucleotide site variations (SNVs) of NRSA1, PROKR2 and ANOSI genes were identified in 2 patients,
and CNVs in CYP21A2 gene were found in 4 patients. The pathogenicity of CYP21A2 EX1 Dup has been previously reported, while
the remaining 3 CNVs were of uncertain significance, and no DSD-related mutations were detected in 2 patients. In the WES analysis
of 46,XY DSD patients, 10 pathogenic or likely pathogenic SNVs across S genes (SRY, AR, SRDSA2, CYP17A1, and NRSAI) were
identified in 14 patients. Additionally, S likely pathogenic CNVs involving the CYP21A2, AKR1C2, CBX2, and NRSAI genes were
detected in S patients, comprising 3 deletions and 2 duplications. Novel SNVs in NRSAI (c.722G>T, c.48C>G) and ANOSI c.564A>T
were identified, with no prior reports in relevant databases. The pathogenicity of CYP21A2 EX1 Dup is documented in related
databases, while the remaining CNVs have not been previously reported. Conclusion The utilization of WES technology has

enhanced the diagnostic potential for DSD, broadened the spectrum of known DSD-related gene mutations, and deepened our

comprehension of DSD pathogenesis, offering valuable support for genetic counseling.
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Fig.1 Analysis of genetic test results of proband 71 and proband's parents
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A5 55 REVEL 3XFH0 A A 0.422, #2712 58 748 X
PROKR2 FE K I RERYFE ARG 5 1A S AE e PERR D)
AEVRRAE 1 fBE RA th Y BeAh, A B DI RERT
FER, AN RN G R Az,
ANOSI ¢.564A>T (p.K188N) A% S8 AH F K48 e v % I,
i, ZAWEBFRAEIN AT %A T S EUR
FEA R SR R

46,XY DSD J&— 4 R = B S5 oM i, 0
AR, NRSAI, MAP3KI., WTI. AMH. AMHR2,
SRDSA2 %8 10 N FEHDE . ARAIFFE 46,XY DSD (3 H
¥ i 4 SRY. AR, SRDSA2, CYP21A2, CYPI7AI,
NRSAI, AKRIC2, CBX2%57 3L IYZEAE, k2
Fias, FERRIG & B 00 S e 1 B rh SRY JE R 2
KR T — RN FBEIGHERENESEMG. o
W SRY HE[H & A= 5848, AT fig 3 B 46,XY DSD 1Y &
AT AR 5K 1 1] 46, XY 2L P B E SRY A
c.178G>C(p.VOOL) [ s A4 SL7R | IR Lotk AE B
AN, BHEKARKEL T, LR, A
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IMEIREAE 2004Fs A28 0% sl

BT ; Vilain FFUHRE T —NK R, CIEA TG
AR R 46 XY, IGIRFECH IR L B R, ik
I SRY ¢.178G>C(p.V6OL) AR S, AR st fL 1 AL
Fo AWK IL, SRY c.178G>C(p.V60OL) Jy £ %
AR H U REIT I R, SRR IR TR R ()
SEVOE AT . WAL A . BRI . BRI
£ F1 Wnt/B-catenin {5 515 54529 CBX2. NRSAI
A BE AR T e B B & #5A4E 1F SRY BE K R 3k 1P
M, fEEEILN A B R, cBx2 ol i@ fH 1k O ik
BN ERDR RS AR, HRTRIBSTH,
HA 114 46, XY DSD i 5447 CBX2 BUw AL 521, [
I, S346,XY DSD ) CBX2 Huii 728 5 2 Ak 7 5 W
f). NRSAI Zh 2[5 B A: jl K 1(SF-1), J5# 1l i
Y7 SRY. SOX9HEH IR, 2B b IR A i 2 ] et
BB OG- A R Y O
HEPE TR R, R SR IR R R,
ML AL MR BIR R B 9 B 1k, 46,XY DSD
1 9%~10% 5 ZFE K 1 2845 K2 AT 7R G =
Sy 42 By F T R LT NRSAI ¢.722G>T BTG L 578,
55 258 7 il R 1Y F N 1 R AR B RS T
JER, PIRES | R B TE 51 mRNA P
T 52 1) 56 DR G S 2 11 P 0 B D BE %78 S 67 a5 AE
AH O B s e R WL IE o E 3 FE 32 1K (androgen
receptor, AR)ZH [ 1k 45 G S AU S 52 R 012 34 20
FROXT IR 2 AR S VT, 12 3k PR ) 9 A 2 fof 200 ik o) e
PE AR AR, AT S8 46 XY I HER R A
THURZE A AE (AIS) FR g H P MR IR 1 8 & 5 )
AT 46, XY DSD 8 # H B H UL & AR FER R 7L
o G B0 [ FR Y 47.3% ;A M A AR BEIN 5%
ARHR ) c1846C>T. c2567G>A. c2566C>T . c2343G>A .
c.2318+1G>A A HH S SCHR Bl S 22 80 57 1) B (L sl 20
AR c2318+1G>AE B R, ZER FE T
1o BE DR ST AR BT R 67 05, E T R 2R S B 2 1T S
HARSER G i H (= W DI RE & A 2 . SRDSA2
AKRIC2 Fl CYP17AL J& 2 [8 B 5 i A2 i iy SE 1A
SRDSA2 & fith So 14 A, 12 b A4 A 52 5 16 A AU
SR, R T S8 46, XY AL R E AR I B9
ORI, TFEAH S Hiz JE R i 2848 5 BN IR IR
KRB PERPIPERTIE | A Eom . RS2, JRET
HEVHE R, 5 AISIAERIE SR, ARAF5R
e 1 R PR 2 B T R T % 3E R 19 . 16C> T
c.2822A>G AN AN 05, B ai A RAr, Hip
c.16C>T I LS8 . CYPI7AL &4 I IFI Wi 25 B
DAY, KRN IR RS e HE R AR A R,
TS5 46,XY DSD ., AKRIC2 1] i Ji 3o J KL [ st
WA T, AKRIC2 TERR LS ILh KiE Rk, 5
5B SRR A BB RIS AR, ISR IR B G & F 3
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ZE LTk, DSD i Il R 26 U K ast A% 40 [
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