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Standardization & Guideline
- MIESIEE -

46, XX kR & 5
I [

46, XX A

)

i N

[ XA 46 XX R F R LRI, SEH 2
RESHES: R588  EKRER: A

Yeta (RN 46, XX MR H 5 # (disor-
ders/differences of sex development, DSD) IH 28 &
46, XX DSD, EZ o MR T L2 MR AT AW
MBPAEA G E LT 5 3 KIE, REAEHMARR
SMEFE SRS 2, WA A EENE NS
PEALEE B LB ER KL, 205 A DSD &1
35% "1, ORI SIRE Y 46, XX DSD flii IR 7
IS, HL ) R B SER S W N Al i
ek DA 28 R B PN A A 0 32549 A1 12 Wl TR

BE 70T 5O BB H i ki Bk
W, JEHSE AR 7 £ K (next-generation sequencing
technology , NGS) B¥ > B 22 1) 35t 4% 279 [RUHG 1 12 W7
TH, HE, T DSD KA Fe W S AL R e 4k, K
D722 i PR B AR ] e B8 AT B0 1 e ik
PRI J7 ik, AT B sk il 12 R 12 1Y XU, 1IN i
B SRER G, h, hREE S B R )L E
BRFHALUN LB IRINEE L N 5l G515 5 K
DRI 5 52, 45 B PN I R L B 1 P A5

LA

1 46, XX DSD 5% =& A

O BEIFEE: XIEE, Email; starbless2003@ 126. com

3k

EFaGHFLs&

N2 WL 53R

NS

WrE R LR BG A

%
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YERE M 46, XX DSD IR ZEH AT, XAH 6 L 2
LI AL I E ARG Ty R DR R S5y T A T
R S i E A ISR TR 46, XX DSD s RS
PSR IRIE 46, XX DSD HFEFIZHKIKF-

46, XX DSD £/ MM FE S Z HIRET R

WA SR K T R 3 RIS I 1 B,
FEEUREER IR 1 Fis,
2.1 AEgEE s LMEMEMER R ORI E
i PSRN SN R LA A, FE e O S B I A i A
(OS2 R 173, Hith 2/3 fESM R H UG R
5 T D Y R B SR B B A L 4
AR R 46, XX MR IER R i 28 S 80 E
e AN FRERE 5 PeAk, an B A IR K s Rl G IR A=
PEFEMIE A, FE 46, XX AMARMERM T £ 15
S BRI O e R A B T R B 4 AR ( con-
genital adrenal hyperplasia, CAH) , L& —[FfliA

2
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# 1 OMIM Jk % 46, XX DSD #m A R

M FEH FENL S MIM %5 UYL

HREERNR BMP15 Xpl1.22 300510 XLD

ELEEAR BRCA2 13ql13.1 113705 AR

I DSD FGF9 13q12. 11 600921 AD

PERRET AR FOXI2 3q22.3 608996 AD

A7 DSD NR2F2 15¢26.2 615779 AD

BRI R B AN R /52 4LA) DSD/BPS2#] DSD NR5A1 9¢433.3 612964 AD

PERREERNR NUP107 12415 607617 AR

GRS DSD RSPO1 1p34.3 610644 AR

PREERY DSD/S2ALES DSD 50X3 Xq27. 1 313430 XLR

YRS # DSD/S2ALA DSD S0X9 17q24.3 608160 AR/AD

GRS DSD/ S ALY DSD S0X10 22ql13.1 278850 AD

g S8 DSD/HE AL DSD SRY Ypll.2 48000 XLD

BRERTI DSD/S2 ALK DSD WNT4 1p36. 12 609136 AD

Hand-foot-uterus 234 fiF HOXA13 7pl5.2 140000 AD

3P 2 [ B U 2 A HSD3B2 1pl2 201810 AR

PAS0 SFUAbIA JE B POR 7qll1.23 201750 AR

i B AN UK NR3C1 5¢31.3 615362 AD

WMER AU ESR1 6q25. 1-q25.2 615963 AR

21 FRALRG R CYP21A2 6p21.33 201910 AR

I W CYP19A1 15q21.2 613546 AR

118 FRALEg 55 CYP11B1 8q24.3 202010 AR

PEMERR I STt £ FSHR 2pl6.3 136435 AR

Mayer-Rokitansky-Kiister-Hauser 55 fiF LHX1 17q12 601999 AD

ELFEAR PSMC3IP 17q21.2 608665 AR

A A A A A A B AR B AR 4 WT1 11p13 607102 AD

BURRBEAR WWOX 16¢23.1-q23.2 605131 AD

XLD: X #&REA B HREXLR: X £ EREHGEHEEAD, FRERTHEL AR, ¥ L ERBRES

2.1.1 CAH

2.1.1.1 e JEIE BRI B O A4 A A s 2
1o AL EF (11a-hydroxylase, CYP11A1) .21 ¥4k
fi§ (21- hydroxylase , CYP21) 11B &1L (11B-
hydroxylase , CYP11B) .38 %23 [& fs I & i (38-
hydroxysteroid dehydrogenase, 3B-HSD) 1 17a ¥21k
fiti (17 a-hydroxylase, CYP17) %% 5, CAH 5
F 288 [ R 5 A O B R s, S BB ST
BN E AR Fe e B B BRI R (cor-
ticotropic releasing hormone, CRH) I N (= S 1
J I ( adrenocorticotropic hormone, ACTH) AW
PESTIAIE NN, 5 1R b A My AR B L R B
PRI — 2L Y AR BRPES A

2.1.1.2 BmAR  ERISUFENGAS CYP2142,

CYP11B1  HSD3B2 . P450 Ak if JF fiff ( POR) 4 %
B, Horb CYP21A2 3 PR B o i L, o B 90% ~
95% ;CYP11B1 JEHAE 5% 5 5% ~8% ,HSD3B2 %A
AR 19% 5

21 AL B B = (21-hydroxylase deficiency, 21-
OHD) /& CAH fz & UL A, I R 7T 43 Sk 2 4k 72
(BTETE <1% ) FRafi B VAR (BIEPE 1% ~2% )
FAE 2 0 (FEIEME 20% ~50% ), Hoh AR #i Rl
HRMEACTREE R AR LI Ak DL A 3, A AT I 3
Kz b BRI e 2 B IE R (M
— AT Prader T3]) (AR I 2 1 % 412 i 45 1M
W, TEMESNAE R EZ RN &L LA
i o i A TCRER T

CYPLIB H A A2 S 8 1Y CAH k4 Fh
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1:200 000 ', FLRFAF S e 3 K ot 2 R0 i, 2
CAH 55 K5

3B-HSD Ht= By &5 FR LM 1/ 100 J31°7 ) #iL Ay
BE RN ARG F IR B e 4 m E =k
RIS AN 8%, 250 F 21-0HD , 5 4b,46, XX
B R, 2R KBRS AR
AP JRIE IR

POR J:H 5k Z 78 CAH H 0L, #5550 F & ]
HIF 17 ARSI 2 5E (17-hydroxylase deficiency,17-
OHD) 1 21-OHD,, G RFIMLL DSD NFHE, 524
AR, AT A R TRRR B i B W |, B R BN
G LS T S I EE O R T B A
AR A B B S, AR i S i B A
G5 B E N BILRIBCE S B A LA
SNz
2.1.1.3 #AnzmxLEESL CYP21A2 FH 4ifd
21-4LRE, 10 NN FZHRL, K 3.4 kb, FER A
HAETE— A 5 BE [ R (98% ) (AR L . i A6
F CYP21A2 Y78 S5 R A5 05 22748 (70% ) . K A
BBl IE (20% )1, KRR 975 T 55 2 Ah g 5% B8 1%
PEAELEARDCHE , HHTE A0 K Btk B 5 D) i A8
SR FEREA (BE < 1% ) B EEIF R FE
2l B (BRE 1% ~2% ) R F T 4 B4 T
AR RS R IR (p. IT7T3N) RIEK L %7 S
SO AR A A s, oAt 5 4R Ak A S A ELA
FH, #0981l S 0B 45 40 AH OC 1Y A5 28 48, T p.
V2821, p. P454L, p. P31L, XF i 755 4 52 i AH X6 458 /7
(H% 20% ~50% ) , B Ko AR g e ml A A
B AR B e T R, TR Z A
(>65% )1 CAH BERE GRERAUERKK,
fe A 2 PR B T 52 S i R A A A A S (RO

CYP11B1 5 CYP11B2 W3 R4, H il
CHRIE Y CYPLIBL 3[R €48 2 130 £ Fp, Hop
R448H 28 A8 1 H flh 8 F 28 48 ( Q356X G379V,
T318M .c. 5354Inst , R454C . R448P FI R148X) J& I
HOLEY, 20 b e R R 40% T

HSD3B2 5 HSD3B1 %&[H ¥ 4 iy A Y 38-
HSD |, H: i HSD3B2 75 b MR 5 P MR b 3R 35,
HSD3B2 LN 278 S5 38-HSD kG, H RiHIE 1Y
R RAVA SRR (95% ) R Bedi ke (e HE, R AR
JEH S TG AE AR Sk, Hoh — Be Dy e ke 28 AF
FERERFAY A SURASSIR M RE R RN
R ER =

POR BN T 7 5 e tafk R B S BE AT
PERR AT, 51 P45S0 A LA R B = 5E . POR

LN DL AR AN e 4 M I RIE R 30 Z2FhEL
AR SO Y B R E R R 25

CAH — AR sl R R B AR AL AT A6 I B ]
2, (B 2B B AR I, CYP2142 51
BEDA 2 [a] B AT A e ) [R] LA , #5909 LA Y B0 1k
ARSEOR F BRI AL, 29 20% N BBk ™ HAE
CAH 5 Lo PG, al S dy B DN 22 4 e IR 1
4% ( multiplex ligation-dependent probe amplifica-
tion, MLPA) &GN, FPEFH FHAT 1< A B SR 45 M6 S i
(long polymerase chain reaction, long-PCR) + NGS —.
RO, T E R M HSD3B2 J CYP11B1 TE1E
R RR AR LA | iz 24 B 7400 ¥ (whole ex-
ome sequencing, WES) ;] CYP21A2 ., HSD3B2 %
CYP11B1 FERIS , AT RER 12 B B, a8l
X PG T AR T 2 4R e I PR R ol U PR Ik B
00 R B2 TR e BRESOHG 107 1, P45 6 45 57 PCR
AN R A B P 1 R (blocker displacement
amplification, BDA) 200 fdi Sanger I FFASE
2.1.2 % #F B = JE (aromatase deficiency, Ar-
oD)
2.1.2.1 AmE ST EEEZ T EOME R A
B, R TR AR W e A TS R . AR Al
PRAFAE DRI PRS0 AP 8 RS PR AT 522 PR
FFR N, B AR TR A A B A A [ A
(1 55 A TS LI A LB 8 5 A Y A AL
Z YR ABWA R Lo 12 BLOR SR s 75 A 2
Znl g Z R R R, T B HER e EeR
PEVERR DD REISOR | 2 900 5 MR B = 51 UKk
PR 28 R I B Ir s B AL SR B, AN |
ZRIEMPIFEAC KA, 75 —J7m, MR = & &
ECE R A HE R D R ERARME .
2.1.2.2 FHBAR  AroD &AL T Y AR
CYP19A1 BRI G AE 5 1 | G (A AR R 35125 .
2.1.2.3 #AELS5FE  E45NIE TE
CYP19AT ZEP LB T i 29 R R BN AL 5+,
FLAEEE S TE S N P Bl e R A BT R AL R AR
F—AN KA BEEE D i 2R 518 | 3k B 538 R 2L T 4h
BT 5 FMINEF 9,
2.1.3 BRI E 2R G (glucocorticoid receptor
deficiency,GR)  ZJK /& H 4if GR ) NR3C1 H:A
AL FE GR IREL SR M — Tl o Yo € 1k 1k g5 4%
oo i PR B3R I B o e B S T s, LT B o 2
AETUHEAY IR FRAE IR, ACTH /KT 5 H A Bl Az it
VR AN , TS 055 %A 4y (T [T IR | B Jo et
R ) 2, LI B I AR AR | Lot B
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AL BB R MEZEE,
3 MROLRE

WRIRSE 4 J8] WA R A= B U 43 30l & B M PR L 4b
Adh A B LR E IR RS A, R 5 E R
BRI 0 PR A B U 55 B R A B X — o
% WT1 NR5A1 NROBI ,CBX1/2 .LHX9 EMX2 GA-
TA4 F1 SIX1/4 P, BRIGSE 6 JAHT, I 4h AR
TN Z 5y, S IFYEME ( Sertoli 40T s 4LAH <
IELR SOX9 FGF9 K PTGDS 5 5 5. 5067 40 il 31k
MR FE K WNT4 . RSPO1 . CTNNB1 } FST {E XY
XX L R RAKEAM S, RS 6 ~ 8 JH,
I Sertoli 21 ffd % 15 SRY, SRY [ SOX9 %ik, 5
NR5A1 \WT1 .MAP3K1 .DMRT1 Z5:J: W [RIVE ], 2
5 Sertoli 4l 53 L M4+, 46, XX i JLTC SRY %
A, WNT4 . RSPO1 35 R, JR iR PR AR 86 B 1k,
SR AL RO S, PERR S A BRI A % SR
BAK B IR FNON HL K T I A OCEE K P [R] R 4
A2 AT I A5 IR R

PERRA AR R T M IEH BRI 46, XX R L,
Fa3BY 56 42 3 Ak Sy 52 LA T Dy B S A S o, AR
DSD; & JF IR AR 74k I S ZOIRE W PR R &
AR AR PERR SR AR B4y Ry SR LT R B S
A DSD 5 & MO0 LT RE AR 42 DL B ARAR 1 I o R
PERR I REIGRAE
3.1 46, XX EHA K IFER DSD
3.1.1 Bk 46, XX SLHY DSD 785 HF A L
R R R S 1/20 000 ~ 1/25 000, I BR % Bl oA
46 , XXMARAFAE S2 AL, (B TCHE F 5 S A= 78 2% 1E % 1
HREARR, BB SHMNET ", 85% 1
R BT , 29 15% W B3 AR B DR A A B 2 )
MESW > 2T EEMERERELEE AR
R HHILE kBRI FEMRZ .,

GRS DSD KRR 21°01,/20 000, I R 2 2L K
A P [) B A7 R RS2 AL 7 bk iR AL 4, BE AT 4
2e ATt n] oAy ] — P R ] B A7 A S LA R
41, GNSET DSD 0] kAT 2 R L R R R L
46 , XX e L, 65% ~95% 0 KA T 5
FOMS LS EH A,

31,2 EmHEE AU ER, I Sox9,
SOX10 .SOX3 it FE IR s BF § A £L A, W RSPO1 |
WNT4 950 BIRERS S8 46, XX AMATERR LK
LIS R D 90% 46, XX S DSD
T SRY RGN E X ek F5LE, R0
T S0X9 . SOX3 1, SOX10 Fk [H i 45 #6) A% S ol A7 7 Y2

OREAESE, UPSEA DSD 552 ALR DSD HY A 1R
ZAHTAE 1 BUR R W, 40 SRY ., SOX9 . SOX3 . SOX10 .
NRSA1 #1 WT1 217

SRY #:[H J& T HMG (‘high mobility group ) -box
RN T AT Y Jefafk pl1.2 5 Y Jefalk
A fBE Y e AR X PAR] ( pseudoautosomal region 1)
FAABPST . IR AL AR KRS X Y A
I PART Y[R DX S K 25 301 & AR 4l R, Al e
2 SRY FEHB A AE 46, XX AMA SRY A
Tk MR EIEE, FEEAA DSD M P2
R DSD WIEIL, 5 46, XX SALE DSD AN [A] Y2,
46, XX BRI DSD £ 90% [1) SRY PRGN 45 57
B

SOX9 F:HJE T SOX f s I+ F ik, 1%
5 SRY HHEH) HMGB & 45# , 16 52 JUbE R/ rh &
HEIRE . SOX9 J3 81 F (9 #5 D1 K078 57 (copy
number variation, CNV) 5§ SOX9 J3 3l T X 38 7 & 15
k458046, XX DSD'® | 54k, SOX9 fHRAR 4
F346, XX DSD, Hui& B 1 ] SOX9 % H 1) T
AEARASPEZS 5 (p. ESOK) , 35 46, XX JU 5241 DSD
s IR P AR, SOX9 1l 2 Mb X & 77
TE A SV SR B3 58 1, i X B R mT 3 5
SOX9 1) 58 W , E M AE A SRY FEAETS L T TS
REMCTE T UFMERR 01k, S8 46, XX AR B L
7/%2'%:[35-37] .

SOX3 J& SOX F K1) 75 — WK 5, 78 4549 M ) g
5 SRY Hf B EATELREF TR ERL, RE
XTHEMEPE IR R BN T, (BFE 46, XX RGP
i et B R R A, 2 R B ) S LAY H
AWFFE R SOX3 L% X 5 SOX3 Ay i &2 Al
BE 5/ BERLEAIETE 46, XX AL DSD B b 52 71
DSD i il 45 5% ve 4 kb, ERGE N TAE S
SOX3 HHIEHY 46, XX DSD AYAMAHR U R B, &L
FERRIE R

SOX10 KPR 7E 1 52 AL 4316 v 1Y 21 BE i AN B
(A iR B SOX10 (i FRIE AT g2 F 3 46, XX
AL DSD B ORI DSDP AN, FGF9 DMRT
BN Z 5 AR B H A Im R 2
B R IE oA L

K [E A WA T 1 (steroidogenic factor-1, SF-1,
NRSA1) A% 52 R i) B B3 S A 7, 78 R
MR & B R EEME , Z I H A 5 goE
SURTRIRR BE 1 55 MR AE R I A G, NRSAT 3 P9 3
AR ST 3E 1 T JE L T S LR DR Y 258 T O A
PEE B BRI HIE D, T2 46, XX AR
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HHIRFET Y WREMZEE, N B AT I
A EMACEIEA 2 . 90% NRSA1 FEHRAEH XY
WL D BUR ) 46, XX S DSD B 5 S
DSD, 2 5 LA S AR N EY

FEHN,WT1 RAES 46, XX S£ALK DSD &5 §p 52
A1 DSD (AT B R 240 e 8 5 B4 AR DL S )
AESEH ) A RSPO1 RAS 5 46, XX 15530 s w52
FUEL S BISEAL DSD A, 7E46, XX DSD H WNT4
Z AR SN R A BRI 5 W E AT Y
S AN 4 T e M 3 2R I RE AR 5 (EL A A B A O
WA N TR A & i A R A T E 46, XX
DSD (PRt AL N2 ) |, SO AR R A&
AR,
3.1.3 Bl TS EX 46, XX ALK b 52 A
DSD ¥ Je BRI #R 2, o KRS 43 S2 AL 5 DSD S0
SR KR SRY 5 K] 5y A3 8 5 52 L 43 Ak i o 4 5 RO
B X8 CNV, DH0 1) 8 2o 55 K 2 Fh A H IR
AR 5% (single nucleotide variants, SNV) 2, 2¢¢JR

37 2% 3¢ 3 KR ( fluorescence in situ hybridization,

FISH ) 2 A B K 2 A7 (938 FLR AR . G o foes Jr 43
BT ( chromosomal microarray analysis, CMA ) }& CNV-
seq il H K CNV " NGS 4% AR ER T 0T LA
SNV, i A] RIS CNV ,{H AR5 NGS 385 (45
WES K DSD ZUi £ panel) %F DSD Eig 5 K i3 56
T X% 2 3R 1 A A G DX ) e T A A 2
5o XFF 46, XX GRS R DSD f A, &#iE AT NGS
WP, Wk H SRY BEYE, ATEAT FISH A, B 6 &
Az SRY B Gy A7 BAR G AR DX, 4 NGS )7
A 5 R AUAR ORS¢, W B TR FH NGS 7
PRBCAHE 5 DSD B S 37 X & 2
AR gRAS X, A 8 7 25 5 4 X e, A SUR
JH MLPA E{%¢ 5% & PCR HEATEF XM, 2%
IR FH CNV-seq 8 CMA #E4T CNV K600 5 #b 72
46, XX Kithh SRY FHYEE , K2 MG # &
RAF DB [ 3R AR %, Abbas %% | Kasdan
AL B E T 2 AN 46, XX DSD WE %&,3 4
46, XX H LK 1 4> 46, XX W &L, Bk
SRY £ M, if Higtfe H B A A FRE 11 46, XY 1
SCoF . WA REEOR AL % ), WA L EEXT SRY FH
P 46, XX S2AL DSD 9 55 M9 A0 R A T A% RS 2
SRY 9 CNV Kzl , DAPEAG AC £ 1) X e 8 402 75 45
HRAN SRY #8501, HAR IR B0 LR 25 0, (1 —
BRA, FACERIRAJLE R 50% , SOX9 i) CNV ]
RESK B & AR ol s, 46, XY MM SOX9
(0 Fr B T A T S ) T e 2 s AL 4

46, XX A BULRE I RS B3k 50%
3.2 46, XX RAMMBE A RA
3.2.1 B 46, XX JRAMMREAFTEASERT
O K B 58 s R 1 R 3R R B, S S
Hfg At FFE AR RAEPEIR E B WER & T
PR 28 MBS JE R R 3 T e A R B
RN GE S L P B WL, S & R e
RIEH MLt HE 5 b sk 46, XX JE &M
PR & B AN A, WA 2 I E RN 4 ( premature
ovarian insufficient , POI) AH 56 1 Fe e Il PR R LT
3.2.2 BoRAR  HETHRIE R WEUKEEEE N
F[E IR Bl 2 MR 9 3 (steroid acute regulatiory
protein, STAR) "*' 5 CYP17A1"*°" | STAR :[H B)jfiE
B 5EAR T B R R B L B3 A= iF ( congenital
adrenal hyperplasia of lipid, CLAH) , /& —® 5 LAY
CAH, BRWE Kz ST 38 o0 Wb 5586 A1, A 1 R 2K T e A
PR, BB Rk A W O ERAE ; 2 LR i AR
5, FEOW MR T W R . CYP1TAL BEX Djtig
R IREAEFH 1T o ARG 17,20 B 24 il il ik =
JE DL, P CAH W 5 1% 247, 2 28— D
) CAH,
3.2.3 Bl FEE5EX STAR BRI T 8 S Yfh
A B 948 H R ENHE ) BB 5 4GE T
AHGE . 707_708delinsCTT %725 5 ¢. 772C > T &
AL CAH, B35 1 1 B0 ™ & B IR ) e
3‘7%[48] .

CYP17A1 AT 10 S 3k, HAT#E L 100
P SE R S A Bl R 38, A FE s AE /N B ) 4 A Bl sl
I B YT A 0 O B FE UL K R Bk, O
PE,RO6W R347H/C Fl FA17C 2 V575 B &M% W
AR A p. H373L S8 AR 0 YN A vh 50
UL TR p. Y3291s Fl D487 _F489 2 # W27
M ENSMRES 6 .8 ML TR R AR 1 R
DX, I PR T AR A X 8132 F 38wl A Sy 1 e i >
7 41, FSHR . BMP15 . PSMC3IP . MCM9 . SOHLH]1 .
NUP107 .MRPS22 \ESR2 Fl SPIDR 45, Hoh KR/t
J& POIAHOCEER  HE N 46, XX TR A B A4
G| Je ZZ ol i i D
3.3 ARARPERR IS F PP AR T AR AR
3.3.1 B SEIRPEARAR PR AR MR AR T g s
iR ( congenital low gonadotropin gland hypofunction,
CHH) ZRI N F L MR S50 G IRAR G
%@%ﬁ@%ﬁﬁ%ﬁé,ﬁyﬂ1ﬁﬁﬁ%jﬁ%% Kallmann
L5 I FIR 5 OE H B9 CHH, & 9% %£1/100 000 ~
10/100 000, 734b, ik A 455 -1 g il 2 BB AR 1Y
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ZEAAE N Prader-Willi Z£A-1iF  Laurence-Moon-Biedl
LREIESE,

3.3.2 EmHAERHE WM ANOSI FGFR1 .GnRH %
120 PR B RG24 1/3 BE TR EIBURE
AR o 55 E H CHH M G A9 2 R AL 55
GNRHR, GNRH1, KISSIR, KISS1, TACR3 UL J%
TAC3 P, CHH 3 # Bl A by J& — il o3 [R5 ok 58
R, 2N BEEESSRE™ RN R

ﬂ[54-55] i
4 BAXEEELERE

AR FEAE T AR I N S KBk, IR
UL, I AMH 2% B84 01k D R4 L1
BB HURPE B MR Bk SR R 5E
AiBAk, NG LA A FE a8 7R A TR I
Iy e B 2 PR Y K 2 A s N T =
ARFHBE SR B IR B, v 4 e B 45 A Bk A B 5
J5 PR RE T B 8 R, A R AR ek B
173, MR A5 52 500 WIE T 273, A FE S E
(893 5 AR R VR 3R 22 R 52 Wil A DG B, 1
HEEIL SR 11 (UL UR 8 ~ 14 J&) ' Lol Lan
TEAEIXAN G 02 68 ok 2 MR | 2 S 3 91 i A
KRR & E LT AR Bl s R B R B I K5 T s
10 2 5 U A S AR B A s T R/ AR B AR R R
A I R 2 AL B & B A R (MayerRoki-
tansky-Kiister-Hauser, MRKH ) 2 & 1iF  HAl 52 24 1)
CEAE SR EESNE BE B B R A
4.1 MRKH % 4&/E
4.1.1 #i3t  MRKH LGk, WAV A H A
[SRPREOY A e A NV E Ty NS I R VR TS U
MESE G AR ALE 5 1) oM e R B 8 75
SUFNBIE _E AR 4 U4 | O 55 D BE R AR 7 IR H 1Y
AL AR R E T MRKH 55 1E 9 K&
FIRLy N 1/4 500, 2O ], MRKH 45
BAEFFE5y A4 AL T BRI R 1 RS AR
HEBETE B |ty A Rokitansky ZERIE s TT 20 s A= B
AN A RN HAbS B RO, Qi s B e
U FRFNAST R H e
4.1.2 BOREE  FADRNEHIERR  MRKH 284
MEFHE LIRS 32, G ME K 18 58 B AH X 20
IR MRKH Y8 A2 (25 B DI 14 35t
ALBLHIATI AR B, 25 S e 0 1R S i 5 ik PR A8 S D
FE AR E B MRKH 25 & ik AH ¢ Y i i 2k A A7

GALT .LHX1 . HNF1B .TBX6 WNT %I HOX %
2 L5

4.2 e BEESITT P F (myelin regulatory factor,
MYRF) FERAF AG AR 11q12.2 b, 7E R K
i 7 B AT A 0 3 5 R AT RS A e SR I
MYRF R 728 SR s DSD nl 2 % 5 fn 4o vk | 630
APERR SN E B R E AR, 46, XX W
LRI PSS OE A B e s/
FRFRE S FE BN/ I IE ] R R
WL, O ERIER S 2 R 5t

5 RBE

X} DSD fE HEAT R IR2 7 < A -0 B4
27 R, A B T ITAR BB 0 AR B R T R B
Jea o KU, DA Rt B R 4k 25 ] B AL SE IR T
S L E1I5E VA e 3 [ el e B R S R AR LA I
J1o ANEZERIR) 46, XX DSD £ 3 114 il 1) 2 B A%
REHEWHLISCE EE, AIEREAEZE -
WM, 5 SRIRZIIE . BRI A & e
WAEHERE T DSD 5 X BHG i SE 2 W,

HEAE 1 G o (AR U 23 B m A e fR % 5 A
SM LIRS SR @ DSD g ek T et
ARG A

HEFE 2 .NGS HEARM KIS T 4> T2 Wi sk
UK A A 87 4L ¥ & DSD BU L panel
45 NGS H ARAEHy 46, XX DSD 4 Fi2 Wi it B ik 4%
R

HEFE 3. MLPA 1] &% #5501 24~ 55 58 A8 | il
RO A HEA RGN, N T e e R X B
CNV KU (9 5 Ge faufhk p24. 3 GRS ) FIER XA~
o/ DHOE R A EL AT CNV RGN (40 CYP21A2 B9 K A
Brp s )

HEFE 4 Sanger M 57 FR 46000 30 &2, 36 A HEAT
b 3 PR B4 2 A8 FA S ARSI 057 A5 A R R E

HEFE S FISH R R 5 M S B9 A B 2
2, 20 T DSD HY SRY k[R5 (o7 K i 1 e (o 4k
B H S it A R

UK 46, XX DSD H UL ZE AR 1 A AL DL L
PRI Jy i A5 a6 2 iR, 5 ZEom I A A2
SEPR RN BT e 2 W R YT BERE M RIA R, OF
REAE TIN5 A TS 18 0, e & B T4 L i 12
IR N



RIS SE R

20234ES5 H 5529 % 555 W Nail J Androl, Vol.29, No.5, May 2023

- 473 -

%2 46, XX DSD % AR A RF -4 ¥

Pl AL AR JuAIFA FARRALG e RAp 2k I FERIFA S% 0
i3 ESIF
Fe RV 1A B
JFitsk (CAH) B . i -
205 SHESEME R < SNV (70% ~ 80%) ; CNV (20% ~ I ) W (% 4605
KA <) BARRE R R R VBOA GROLIN
SR | ~2%)$ﬂ1E2§ﬂi\liF£(ﬁ§iﬁ‘I§ : 13C/A > G; G110A8nt; 1173N; Cluster exb; AR
o~ 0 505 . V282L; F307-insT; Q319X; R3STW) ; 752K )
SR UBRREECRB BN (K
Bk RSO 5 B0 < 19% ,p. T3N
FBIRME 1~ 2% ; p. V282L, p. P4S4L, p. PAIL
IR 20% ~50% )
11-B BALHISEZ FEMETE FIRE R GH . ZHERE K SNV, D ONV, SNV LA 5 CYPIIB M 9 R ML S s e e sl AR (5% [17, 61]
A 11 IR R 10-B ORI SRSk DR AR R, Bk R B (R43Q; A386V; R448H; (356X; G379V; HIEm K
CYPIBL i SRR B B A i RO A BB 5 T3I8M; . 53_54 insT; R4SAC; R44SP; MYIRIE)
J& R148X)
3R BT BRI SR, B SRR (95% ) KA BBR (2.5% ), SEWATRERIERS), AL M EEE —RIF (F (6, 62]
FEBL, 2801 21-OHD, AL RR G, EIRIE SR (2. 5% ) s EMABLEAL FBBE F FRAEADeH (— TRk R BN ZRRRX
HSD382 A5 BRE MAERA BRL ARE FR SR MR B R RIE) /ML
i EEZ) PA
PASO SRR AR Z BT AR R (L SRR B B MR AL B POREFAFRGZHENEZEE ZRIF (6, 18]
THE TR R B B BRI (Antley- Bk FBVEE BERA R (A287P JERRYH 8 & A REAE, p. R4STH 7E A
POR Bixler syndrome) ARRE PR R WL, p. ASO3V F UL SAE
TEMENEEEE DA RE KR, Tk
JEM SR B AR )
5 B 2 g
(A1OD)
HEM S MRS G SRR T MR, FBL . NA ZRF [22]
CYPI9AL FEEE WEHA SRT
B R R 2R
B
B THRARAL, B2 EREDT A0 (BT 5, Ok DR, Jr Bk, NA ZRF
il RETCH IR IRAER  ACTH KT8 02 1 B GRE
[T e
HREEAR
ERMGER
DSD
K 0 G 0 55 A AR 2 (80% ~ B X Yl U flk NA FISH [63]
SkY 90% ) SRR
KRG B RS AR R BRI ONV S, 2500 B KIREE BRERE SRR Mb KIRE e ZRIUFE(F (6]
BB (S0% ), DA A RAME BB, & EMRERAL Bk K BER B SNSRI T, eSR-A SR-B, EHIEI M
5019 AR & B 5% (Campomelic Dysplasia) — #A BAFEBS 587 eALDLJE 3 AN FZIRE K ) IX)/MLPA (i
RER)
(B T4k)

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



- 474 - e BBl 2023465 A 5529 % S5 W] Nail J Androl, Vol.29, No.5, May 2023
(LX)
Pl AL A R SRR GURM 5 1 B A RS FEEMR S5 0
AMER sk LR o L P U e IR O s i o St i hgeb e = W R/
S0X3 CHEARM, FBEE R BES B AR MLPA (Bt % [36]
AR A Ei))
SMETEZSEEMA, T PR & PEARREAM MR S B o L AR 3 SNV B0 S A B .
WIl ) NA w52 [30]
T, B R IRA SR
KR WM E RS, L A NAME  SHSNV B SRR 2, BMRAERM, NS (. 274C> T (p. Ag2Tp) 7 46, LR [42]
—_ TP R RN AR R WEIEE BAEEA BRI | XXROb )
XA R
Jfig: CAH
Va-FAUBIE 17,20 2Rz i, BIE  SH. DERERZEON SNV, EME  FEfE S (87 _F489 deletion (22. 2% )5 p.  ZAVIF  [52, 65]
- SRR RZI, B U R R SN AR RRRL R Bk R BER WS Y3296 (43.3%);p. H3T3L (2.2%, P EA
A ENEYin A RS 5 HHZ) 56 8 SNEFRENEBIER)
KO F IR AR MR EEE RS, HILSNVEZ, BNV, MR FEERG (0258 + . 707_708delinsCTT thE R IFE [19]
ik BB LIRMARERGORRAE A A KRB FBEE MERA. AR
' 5, FEUR R R E BABL 5
[i§3i3 3 & 4¢3
R R
- FSHLHEFEH AT, B MEREEM  EREERZ BREWAHEME  NA S i 6]
U WA, Sk BERAS it
GnRH % 20 % o
il
AEERARE
HHEREAR
(MRKH)
B 5 VRDBAGRR AV ERGE Y 1L AU BN ICE . SORMESGRGRRII, K NA NA
LI R i A S AR A R 5T
Hih
SAUNIE WOE B TR AR HEERD B SNV EHRERA,  NA i 152 [67]
\TRE WES HBEG I FmbE, RS FBER RBERE A W

B

SNV S

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



RIS SE R

2023 4E5 A %529 % 55 5 ]

Natl J Androl, Vol.29, No.5, May 2023

. 475 -

46, XX (X BEREER ST HRLINREHR

pl

o i

KRR (oIl R B TR 55— B2 B )
T 2 2 (B U R e B e S B R e/ AR X A e )

B

X B (N ERER 2 s i 2 LB BT L)

K.

Wrpbeb (e JLE R B)

gk e (GRIITTEFLLIX A e F 5 BRI AL LSRR )
W (TR R B ks LB BE B )

SRR (ERE R MR LE BB )

EREMRCRERHEHRF)

iy 2% (b BE R RS B e e R e )
(R B EREEE L BE L)
2RI (AR R R R~ B b s L BR Bt )
X2 (b R R B R e )
PR (T LB B)

T FHIEBESAREAB/ A AR EBE R/ oL 7R
R R BB

IR SCHR (1 v A28 K= B J i £ B B )

A (I L B B )

JEIK B (WL R 7 B~ e i L B 2 e )

P20 (TR 27 I 2 B i i ) L2 = e )

BOLME (IR R M m L E BB )

o BLCP iRl PR B )

R e (TS Ry B R BT AR R B )

FEER SR (P4 L R B )

W% (M)A BE2i Bl e/ 04 N R EE B/ L 5 FHE
R B B)

SR (UL R PR e i e L PR e )

SOERE (L PE A ILEEEB)

R (BRI MR L E BB

ME.

03

B R CRIITLEERE)

Fr RN BERER A B 40 2 L BT L)
JE 158 ()N BERER A2 B8 40 2 L2 BT oLy )
AR ZE () N ER R B8 i 2 L BT L)
FE (LU R R IR B A BR A 7] )

#
A BLOTINBERIC B8 11 2 L BT 0y

S 3k

(1]

Alkhzouz C, Bucerzan S, Miclaus M, et al. 46,XX DSD; Devel-

opmental, clinical and genetic aspects. Diagnostics ( Basel ),

(6]

(7]

[10]

[11]

[12]

[13]

[15]

[16]

2021, 11(8): 1379.

Delot EC, Vilain E. Towards improved genetic diagnosis of human
differences of sex development. Nat Rev Genet, 2021, 22(9):
588-602.

Rey RA, Houk CP, Witchel S, et al. Disorders of sex develop-
ment. In Greenspan’s Basic & Clinical Endocrinology, 10th ed.
Gardner DG, Shoback D, Eds. McGraw-Hill Medical: New York,
2018. 501-547.

Merke DP, Auchus RJ. Congenital adrenal hyperplasia due to 21-
hydroxylase deficiency. The N Eng J Med, 2020, 383 (13):
1248-1261.

I % T A g T i PR 38 v 7 £ )Lt A% Q5 7 A =[] 3
W RS B LSRN B LR S B 2R AR 0 A5 15 12 W S 46
ERMPAL FTIR. PGB, 2019, 42(12):
1014-1019.

Baronio F, Ortolano R, Menabo S, et al. 46, XX DSD due to an-
drogen excess in monogenic disorders of steroidogenesis: Genetic,
biochemical, and clinical features. Int J Mol Sci, 2019, 20(18) .
4605.

WA, W, KBTI, . CcYP21A2 BRHEEFTIXESRY
JEZR AN 21 2 AL G Z E YOG FR. P AR IR 2 g £
2020,37(8) :805-807.

2Ly g
=

Menabd S, Polat S, Baldazzi L, et al. Congenital adrenal hyper-
plasia due to 11-beta-hydroxylase deficiency: Functional conse-
quences of four CYP11B1 mutations. Eur J Hum Genet, 2014. 22
(5):610-616.

Al Alawi AM, Nordenstrom A, Falhammar H. Clinical perspec-
tives in congenital adrenal hyperplasia due to 3B-hydroxysteroid
dehydrogenase type 2 deficiency. Endocrine, 2019, 63(3) : 407-
421.

Bongiovanni AM. The adrenogenital syndrome with deficiency of 3
beta-hydroxysteroid dehydrogenase. J Clin Investig, 1962, 41.
2086-2092.

Krone N, Dhir V, Ivison HE, et al. Congenital adrenal hyperpla-
sia and P450 oxidoreductase deficiency. Clin Endocrin, 2007, 66
(2):162-172.

New MI, Abraham M, Gonzalez B, et al. Genotype-phenotype
correlation in 1, 507 families with congenital adrenal hyperplasia
owing to 21-hydroxylase deficiency. Proc Natl Acad Sci USA,
2013, 110(7) ; 2611-2616.

Tusie-Luna MT, Traktman P, White PC. Determination of func-
tional effects of mutations in the steroid 21-hydroxylase gene
(CYP21) using recombinant vaccinia virus. J Biol Chem, 1990,
265(34) : 20916-20922.

Simonetti L, Bruque C, Fernandez C, et al. CYP21A2 mutation
update ;: Comprehensive analysis of databases and published genetic
variants. Hum Mut, 2018, 39(1) . 5-22.

Krone N. Predicting phenotype in steroid 21-hydroxylase deficien-
cy? Comprehensive genotyping in 155 unrelated, well defined pa-
tients from southern Germany. J Clin Endocrinol Metab, 2000, 85
(3): 1059-1065.

Hannah-Shmouni F, Chen W, Merke DP. Genetics of congenital
adrenal hyperplasia. Endocrinol Metab Clin North Am, 2017, 46



- 476 - R ERLEI R 2023 4ES A 5529 % S5 W Nail J Androl, Vol.29, No.5, May 2023
(2):435458. Am J Med Genet A, 2021, 185(4) : 1067-1075.
[17] Wang D, Wang J, Tong T, et al. Non-classical 11B-hydroxylase ~ [35] Sutton E, Hughes J, White S, et al. Identification of SOX3 as an

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[32]

[33]

[34]

deficiency caused by compound heterozygous mutations: A case
study and literature review. J Ovarian Res, 2018, 11(1) . 82-88.
Krone N, Reisch N, Idkowiak J, et al. Genotype-phenotype anal-
ysis in congenital adrenal hyperplasia due to P450 oxidoreductase
deficiency. J Clin Endocrinol Metab, 2012, 97(2) . E257-E267.
Carvalho B, Marques C J, Santos-Silva R, et al. Congenital adre-
nal hyperplasia due to 21-hydroxylase deficiency: An update on
genetic analysis of cyp2la2 gene. Exp Clin Endocrinol Diabetes,
2021, 129(7) . 477481.

Lucia R, Wu LR, Chen Sherry X, Wu Y, et al. Multiplexed en-
richment of rare DNA variants via sequence-selective and tempera-
ture-robust amplification. Nat Biomed Eng, 2017, 1. 714-723.
Belgorosky A, Guercio G, Pepe C. et al. Genetic and clinical
spectrum of aromatase deficiency in infancy, childhood and adoles-
cence. Horm Res, 2009, 72. 321-330.

Lucas-Herald AK, Bashamboo A. Gonadal development. Endocr
Dev, 2014, 27 1-16.

Stévant I, Nef S. Genetic control of gonadal sex determination and
development. Trends Genet, 2019, 35, 346-358.

Marisol Lopez M, Torres L., Juan Pablo Méndez JP, et al. Clinical
traits and molecular findings in 46, XX males. Clin Genet, 1995.
48(1): 29-34.

Margarit E. SRY gene transferred to the long arm of the X chromo-
some in a Y-positive XX true hermaphrodite. Am J Med Genet,
2000, 90(1) : 25-28.

Delforge X, Cécile Brachet C, Damry N, et al. A novel approach
in the intraoperative management of ovotesticular DSD. ] Pediat
Urol, 2020, 16(6) : 768-770.

Ortenberg, J. SRY gene expression in the ovotestes of XX true
hermaphrodites. J Urol, 2002, 167(4) : 1828-1831.

Sinclair AH. A gene from the human sex-determining region en-
codes a protein with homology to a conserved DNA-binding motif.
Nature, 1990, 346(6281) . 240-244.

Grinspon RP, Rey RA. Molecular characterization of XX male-
ness. Int J Mol Sci, 2019, 20(23) : 6089-6111.

Akar OS, Gunes S, Abur U, et al. Multiscale analysis of SRY-
positive 46, XX testicular disorder of sex development: Presenta-
tion of nine cases. Andrologia, 2020, 52(11) : e13739.

Gao X, Chen G, Huang J, et al. Clinical, cytogenetic, and mo-
lecular analysis with 46, XX male sex reversal syndrome: case re-
ports. J Assist Reprod Genet, 2013, 30(3) : 431435.

Lefebvre V, Dumitriu B, Penzo-Méndez A, et al. Control of cell
fate and differentiation by Sry-related high-mobility-group box
(Sox) transcription factors. Int J Biochem Cell Biol, 2007, 39
(12) . 2195-2214.

Benko S, Gordon CT, Mallet D, et al. Disruption of a long dis-
tance regulatory region upstream of SOX9 in isolated disorders of
sex development. ] Med Genet, 2011, 48(12) : 825-830.
Kikumi U, Yuya O, Terao M, et al. Identification of the first pro-
moter-specific gain-of-function SOX9 missense variant ( p. ESOK)

in a patient with 46, XX ovotesticular disorder of sex development.

[36]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

XX male sex reversal gene in mice and humans. J Clin Invest,
2011, 121(1): 32841.

Croft B, Ohnesorg T, Hewitt J, et al. Human sex reversal is
caused by duplication or deletion of core enhancers upstream of
SOX9. Nat Commun, 2018, 9(1): 5319-5329.

Weiss J, Meeks JJ, Hurley L, et al. Sox3 is required for gonadal
function, but not sex determination, in males and females. Mol
Cell Biol, 2003, 23(22) : 8084-8091.

Moalem S, Babul-Hirji R, Stavropolous DJ, et al. XX male sex
reversal with genital abnormalities associated with a de novo SOX3
gene duplication. Am J Med Genet A, 2012, 158A(7): 1759-
1764.

Falah N, Posey JE, Thorson W, et al. 22ql1.2q13 duplication
including SOX10 causes sex-reversal and peripheral demyelinating
neuropathy, central dysmyelinating leukodystrophy, Waardenburg
syndrome, and Hirschsprung disease. Am J Med Genet A, 2017,
173(4) : 1066-1070.

Baetens D, Stoop H, Peelman F, et al. NR5A1 is a novel disease
gene for 46, XX testicular and ovotesticular disorders of sex devel-
opment. Genet Med, 2017, 19(4) . 367-376.

Fabbri-Scallet H, de Sousa LM, Maciel-Guerra AT, et al. Muta-
tion update for the NR5A1 gene involved in DSD and infertility.
Hum Mutat, 2020, 41(1) . 58-68.

Abbas N, McElreavey K, Leconiat M, et al. Familial case of 46,
XX male and 46, XX true hermaphrodite associated with a pater-
nal-derived SRY-bearing X chromosome. C R Acad Sei III, 1993,
316(4) . 375-383.

Kasdan R, Nankin HR, Troen P, et al. Paternal transmission of
maleness in XX human beings. N Eng J Med, 1973, 288 (11)
539-545.

Vetro A, Ciccone R, Giorda R, et al. XX males SRY negative: A
confirmed cause of infertility. J Med Genet, 2011, 48(10) : 710-
712.

Aittomiiki K. The genetics of XX gonadal dysgenesis. Am J Hum
Genet, 1994, 54(5) : 844-851.

Bramble MS, Goldstein EH, Lipson A, et al. A novel follicle-
stimulating hormone receptor mutation causing primary ovarian fail-
ure: A fertility application of whole exome sequencing. Hum Re-
prod, 2016, 31(4) . 905914.

Cattoni A, Spano A, Tulone A, et al. The potential synergic effect
of a complex pattern of multiple inherited genetic variants as a
pathogenic factor for ovarian dysgenesis: A case report. Front En-
docrinol, 2020, 11 540683.

Huang Z, Ye J, Han L, et al. Identification of five novel STAR
variants in ten Chinese patients with congenital lipoid adrenal hy-
perplasia. Steroids, 2016, 108, 85-91.

Franga MM, Mendonca BB. Genetics of ovarian insufficiency and
defects of folliculogenesis. Best Pract Res Clin Endocrinol Metab,
2022, 36(1): 101594.

Al-Agha AE, Ahmed IA, Nuebel E, et al. Primary ovarian insuf-

ficiency and azoospermia in carriers of a homozygous PSMC3IP stop



RIS SE R

20234ES5 H 5529 % 555 W Nail J Androl, Vol.

29, No.5, May 2023 - 477 -

[52]

[53]

[54]

gain mutation. J Clin Endocrinol Metabol, 2018, 103 (2): 555-
563.

Qin Y, Jiao X, Simpson JL, et al. Genetics of primary ovarian in-
sufficiency: New developments and opportunities. Hum Reprod
Update, 2015, 21(6) : 787-808.

o i, RRERE, AUE . 170 FR AR B A 2R BF 5T
J&. EPR SRR R, 2020,40(5) :323-326.

Bianco SD, Kaiser UB. The genetic and molecular basis of idio-
pathic hypogonadotropic hypogonadism. Nat Rev Endocrinol,
2009, 5(10) : 569-576.

Boehm U, Bouloux PM, Dattani MT, et al. Expert consensus doc-
ument: European Consensus Statement on congenital hypogonado-
tropic hypogonadism—pathogenesis, diagnosis and treatment. Nat
Rev Endocrinol, 2015, 11(9) : 547-564.

Pitteloud N, Quinton R, Pearce S, et al. Digenic mutations ac-
count for variable phenotypes in idiopathic hypogonadotropic hy-
pogonadism. J Clin Invest, 2007, 117(2) . 457463.

Welsh M, Suzuki H, Yamada G. The masculinization program-
ming window. Endocr Dev, 2014, 27, 17-27.

Rall K, Eisenbeis S, Henninger V, et al. Typical and atypical as-
sociated findings in a group of 346 patients with Mayer-Rokitansky-
Kuester-Hauser syndrome. J Pediatr Adolesc Gynecol, 2015, 28
(5):362-368.

Oppelt PG, Lermann J, Strick R, et al. Malformations in a cohort
of 284 women with Mayer-Rokitansky-Kiister-Hauser syndrome
(MRKH). Reprod Biol Endocrinol, 2012, 10. 57.

Backhouse B, Hanna C, Robevska G, et al. Identification of can-

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

didate genes for Mayer-Rokitansky-Kiister-Hauser syndrome using
genomic approaches. Sex Dev, 2019, 13(1) : 26-34.

Bl BEHIEEMTT KT MyRF DNA 2585 45 MR 0 451 5
TIRENFSE. JEat. b EREBE R, 2017.

Schiffer L., Anderko S, Hannemann F, et al. The CYP11B sub-
family. ] Steroid Biochem Mol Biol, 2015, 151 38-51.
Baquedano MS, Guercio G, Costanzo M, et al. Mutation of HSD3B2
gene and fate of dehydroepiandrosterone. Vitam Horm, 2018, 108
75-123.

Fechner PY, Marcantonio SM, Jaswaney V, et al. The role of the
sex-determining region Y gene in the etiology of 46, XX maleness.
J Clin Endocrinol Metabol, 1993, 76(3) . 690-695.

Gonen N, Lovell-Badge R. The regulation of Sox9 expression in
the gonad. Curr Topics Dev Biol, 2019, 134, 223-252.

Kim YM, Kang M, Choi JH, et al. A review of the literature on
common CYP17A1 mutations in adults with 17-hydroxylase/17,
20-lyase deficiency, a case series of such mutations among Koreans
and functional characteristics of a novel mutation.
2014, 63(1): 4249.

Zhou C, Niu Y, Xu H, et al. Mutation profiles and clinical char-

Metabolism,

acteristics of Chinese males with isolated hypogonadotropic hypogo-
nadism. Fertil Steril, 2018, 110(3) : 486-495.

Hamanaka K, Takata A, Uchiyama Y, et al. MYRF haploinsuffi-
ciency causes 46, XY and 46, XX disorders of sex development;
Bioinformatics consideration. Hum Mol Genet, 2019, 28 (14) .
2319-2329.

(W H 3 .202302-205 #:3Z H . 2023-04-10)

(AT PR )



