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B R, Ak #EE 2013 4F 10 A % 2014 4F 10 7 50219 20 BI4E S /K% 21-0HD BILRWFFEA S, WA
FH A B30 1 R0 22 J S AR ST B ARG 21- B AL BE R CYP21A2 RYZSARZEH , Hfle R [ 5
ARAHLYG 21-OHD & 0 AN IRIZL5,  HRA U I PR RSE PRIl IR — Bk, S8R 20 Bl LI L
Lo AhaeAr, Horp 8 RO E RS MEUKRZRAE, 43R Del, conv, 12g. 1172N. Cluster E6., 8-bp del, V281L,
R356W, 5 1 FpRas a5 FAIHI R SEAE (c.648+437A>G ) , H BT M AA M SCHIRIE, AW 275 E
P B R S S A3 R A i PR 2 A S AU TR ) I PR 26 28 5 S PR A I R R AT A R g (67% LA L), ¥
P30L. V281L ZEAETHIN I R 5 SE PRI KR AT 55 4E (33% ) o 451 21-OHD MY SEEAY 5 RAVG 54T
HOARDGHE , 8 A A8 A B DR R ) AT A I R R AL 5 B R 7% (c.648+437A>G ) I HES 21-OHD [ &0
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Genotypes and phenotypes in Uygur children with 21-hydroxylase deficiency in
Xinjiang, China
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Abstract: Objective  To investigate gene mutations and the relationship between genotypes and clinical
phenotypes in Uygur children with 21-hydroxylase deficiency (21-OHD) in Xinjiang, China. Methods A total of 20
Uygur children with 21-OHD who visited the hospital between October 2013 and October 2014 were enrolled. Full-
length direct sequencing and multiplex ligation-dependent probe amplification (MLPA) were used to detect the mutations
of CYP21A2 gene, which encoded 21-hydroxylase. According to the type of mutation, the patients with 21-OHD
were divided into different groups to analyze the consistency between predicted clinical phenotypes and actual clinical
phenotypes. Results A total of 9 mutation types were found in the 20 patients, and 8 of them were identified as
pathogenic mutations, i.e., Del, conv, 12g, [172N, Cluster E6, 8-bp del, V281L, and R356W. The other mutation is the
new mutation occurring in intron 5 (¢.648+37A>G), which had not been reported, and its pathological significance
remains unknown. Most clinical phenotypes predicted by mutation types had a higher coincidence rate with actual
clinical phenotypes (above 67%), and the clinical phenotypes predicted by P30L and V281L had a lower coincidence
rate with actual clinical phenotypes (below 33%). Conclusions  The genotype of 21-OHD has a good correlation
with phenotype, and the clinical phenotype can be predicted by detecting the patient’s genotype. The new mutation
(c.648+37A>G) may be related to the pathogenesis of 21-OHD. [Chin J Contemp Pediatr, 2016, 18(2): 141-146]
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SERVEYE LR B B 4 E ( congenital adrenal
hyperplasia, CAH) &2 —H KNS LR KRB E S
BGEAR R A T R AP, JE R G R R 5
s, FHorh DL 21- 2 ALREGE = AE (21-hydroxylase
deficiency, 21-OHD ) H UL, 5 AT 90%~95% .
21-OHD KA [A] 4 B R e, T BT 14 5 e AN [
SRR KA 22 57 . ARMERGE = R, T4
R (salt wasting, SW ) | P&l B ALY (simple
virilizing, SV ) FIHEZL ML (non-classic, NC ) 3 Ffi,
% R 21 B b 16 ML CYP21A2 Zifs,
WAL T 6 S YRR I, SARIEER
AL (CYP21ALIP) HRIRHESNZH . 4 K245
PR T TIRERY CYP21A2 I PR FI A P =22 ] iy i
PG, BN T 2828 RSk P ELIZR7E 120
2R, 25 90% MRAS 2 9 Fh i =AD& CYP21
SRR B . s i B, ERGE, CAH K%
A IR R AN X 220, {8 H R R SRR
b X AEE R E CAH A W5, I AR SR A
FIT T fife b B 4B SR 21-OHD F PR 587248 Lk ik
RS FNIG R R . HATARRZEA 21-OHD
A3 A I PR R AR AL A Sk a2 Wy, (AR B &
ARZEINE, XA AT R RS Hr, T L
RS2 W RS R 1) TN AR SR AL R RN R
LW, 21-0HD YFERIZWHEME— T SR 53 s
1 #BRE5RE
1.1 —RER
2013 4F 10 A & 2014 4F 10 H 8 5 BE Bl K 2#
o — e BE Be /N LN —FHISAR Y 18 491 21-0HD i
LA IR e s s 2R R B2, P24k
28d £ 12 % RIGE¥NAEE IR, SRR %
5% ARasrERI 8 B, 210 i, Ho 1 fFilttss
PRI Ry 53 M G e R o Lot AR A S S
BIE Qe Rk 2 12 6124 SV Y, 561k SW R,
16 NC &L, 55 2 Bl F A LA ik 2 30, o
B, L1, Bk RO 2
HIRWG; JEaFLHMITFHL, B0 SW AL, SR
FEALIN BTN Z 20 1], RS SV AL 12 3],
SW AL 7 ], NCHI 1), Ge@iRrEn s 8 fil, %«
12 i,

12 FHi%

20 B B LBRIEA TN I ARAS R A A, ¥ T
I 17 o - F2Z20 (17-OHP) | AR5 b I & o
(ACTH) . P8 (T) . M#F. mah. ¥ LB
7 R e o AAAZ R A3 AT o 43 BB LA I il A< 43 AT
O E ERR CT Sty Fo T, MR (E2) |
PR A R (FSH) | BiRA R E (LH) R
HXGRE ke ; ACTH, 2 JiilE (COR) RHIHLIE
EROGEME ;s 17-0HP SRR EIE
1.3 FRZAKEFD DNA REX

FEHVE R W BN, SR A A2 K A AN E I
2mL, & T EDTA u#E4 . HUEDTA $TEESM A
MFRAR 0.2 mL, #2107 / 400 / 41203 K 41 DNA
PEBGAR & (AU RARA D ) BB A5 H2HL DNA,
1.4 CYP21A2 EFE£KMF

BEXT CYP21A2 BEPA &5 5848 R FH LI 1k
W, 2 BSR4 CYP21A2 Al CYP21A1P
A 2, &t A R T CYP21A2,
CYP21A1P FEMH Rt A SE R G L T ieRe s 5 14,
XTH7HE R 3.4 kb DNA #4758 207, 5 CYP21A2
FrifES: BT 31 GenBank M12792.1 LX), #i4K
CYP21A2 FEH 1) 5 -7
1.5 SEEZRFTTEHEARSHT CYP21A2 EH
MASEERT

AR A 98 2 B T 22 MRC-Holland 23 ] 1
SALSA MLPA KIT P050-B2 CAH ( Lot 0510 ) $iH]
HEAT, HEEF AL P51 DNA 258 f5 o i3 . PCR
Porg, YA TEME BRIk B AR R BE
2N Genemapper 4.0 ( Applied Biosystems ) AW
JE A AR | WA R B S — RSB
MR 15 06 (1% oA 725 1 Wi P 1) 2 75 A 4 DL ) S
WS RARELE, NI TR / 5 R AE N
1.6 SARIGKRRZETN

21-OHD FRIBER 548 A7 i AN [m], AT BEX AT
AR, FEORKRERM 225 7, )
Fie FR G AR RN 21-OHD £ 543 1A ) 1 25 51,
Null 4: {3 $& Del. conv, Q318X Cluster E6,
R356W. 8-bp del 2274235 ; A 4H: f4& g 4l ¥
ZAFTY 12¢ 5 Null ARG REH; B4 1
F5 T172N 45578 85 T172N 5 12 o/Null 20241 A1)
IR CH: A4 P30L, V28IL 4l & 548
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s A A R A A A E s DAl AR
PIE 10 FhgeAs . Hodr Null ZHA01 A 40 F >l SW
I BTN A SV B F, C 4 K NC
R D ARREI TR AL A ) 1,

2 #R

2.1 I REERFNEAE

20 BB JLA, 1 BRI SR B,
ZHI—E Y B IR, SEH B BiERA T,
e e A% B BT R 46XX 7 AR 1 9 BBk
B S & WHEET B VA (BRI, B2
Fhie . RIS ) . 6 BRI IR, AR Kk,
B LR (125 em) 5 il otk ILh,
BIPEA DTSN, I AS R R B 0 0 1 Bz ik (L 3R
Ui . B, IR . Z BB R, L
o 2 il PR R CATBIAE VIR BUE A .
22 HWERFEFRE

12 f41] SV BU LM E ACTH Kz 17-OHP /K -1
BB TR G, i E2 KPR TIEH e, #55
BILIMLE T, COR MK IMAN/KFAEIE R LB, Frf
LK LH FSH A AR /K 7E IE B BRI 1),

12 5] SV B L, 8 Bl L BU A e Al 7 1
BRI AR R LRI R

F1 124]SV & 21-OHD & JLERMMEKTFE

WMER N (ED S
T [M(P,s, Pys), nmol/L] 26.9(7.5,51.3) 6.1~27.1
E2 (x +5, pmol/L) 44+ 26 73.4~172.5
LH (x5, TU/L) 17+13 1.24~8.62
FSH (x + s, IU/L) 35+19 1.27~19.26
ACTH [M(Pys, Pss), pg/mL]  189.3(102.3,289.3)  7.2~63.3
COR [M(Pys, P;5), nmol/L] 189.9(57.7,429.2)  185~624
17-OHP (x + 5, ng/mL) 384=11.6 0.31~2.17
Na' [M(Pys, Pss), mmol/L] 136(132, 140) 135~145
K [M(P,s, Py5), mmol/L] 3.9(3.7,4.3) 3.5~5.5

T [T S20 [E2] 8 5 [LH] B4 2 [FSH] IniA: sl
[ACTH] {25 IR R [COR] B2 JFlsE; [17-OHP]17a- F2Z2

76 SW BB LA AR | R E R
LR HEARAE, M3 ACTH K 17-OHP & F 1%
5, HAFEW RALE . m# . 1 NC B LJontis
ek, UUZE. PR g2, Mg ACTH, 17-
OHP J T /K V¥ FIER(E, WEEh 21-0HD, £
[Fi) 2 S PRSI 5 PR IS . L3 2.

%2 SW X NC ! 21-OHD £ JLIGKER B &L I5HR

Il PRAE R FAAE QIR R
it PR WERRAL s WIRGE o 17-OHP ACTH T K'/Na*
Ui ™ (ng/mL) (pg/mL) (nmol/L) (mmol/L)
1 L SW 2+ 2+ 2+ 50.50 554 19.9 9.51/90.8
2 2 SW 2+ + 36.56 505 12.1 6.08/127.8
3 5 SW 2+ + 14.53 466 119 8.19/121.7
4 B SW 2+ + 25.63 450 9.8 7.50/124.7
5 kS SW 2+ + 36.41 162 10.9 5.81/109.5
6 7 SW + + 34.52 101 25.1 5.76/119.2
7 7 SW + 24 2+ 51.04 110 19.7 5.93/116.1
8 s NC + + + 17.71 136 282 4.26/139.4

FE: VS 2+ WA BKIEIR, + A SR R IER . EIRERDUE : 2+ HORTIEW R, 2L RER, + s
B B L S B SR (3R s R HEMAAE : 2+ S BRI 2 KB RIS AE B2, + MBS AR MEE AL AT B [17-OHP] 17a— S350 ,
ZH i 0.31~2.17 ng/mL; [ACTH] {2 FIRILFRIME, S50 7.2~63.3 pg/mL; [T] 2281, Z% {5 6.1~27.1 nmol/L; K' Z%{iH 3.5~

5.5 mmol/L; Na® %3l 135~145 mmol/L.

23 EREMFLER

20 LI R B 9 R s, Hirh 8 B E
EM R, 435128 Del, conv, 12g, 172N,
Cluster E6., 8-bp del, V281L, R356W, % 1 Fl %

BRHNETF 5 EHRA (c.648+37A>G) , HHIM
A SCHRIRAE , B AR A H AR
S, HFhREAEAT 3 ) F LI H

R i 35 DR AR 1 o 2EL A T T Il DR 2 28 A 0
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5 SRR RFR I T T X (%3) , It
—EEEAT T (R 4) , 4R ER: AL BAT
THCI 4 11 PR 2 5 552 s 9 i PR R B AT 5 R A

059 100% F191%, CHBMGERRME, HA
33%, D 4 H AR REHEAT B BT i A AT — 2o
*ﬁo

#3206 LBRE FOEEERILEFISHER

L IR
L REB p— : —
5] AR il | T e BRI AR T i) Tl R

(n) Fem FER B4 A
i 1" i© 2 It 1172N/12g" SV B SV
i1 2 i© 2 R_E 1172N/12g SV B SV
i 3" E’S 2 Z&4  T172N/Cluster E6° SV B SV
5] 4 @ 2 it 1172N/Cluster E6 SV B SV
%1 5 i© 2 G 1172N/conv SV B SV
1 6 s 2 Ze4 1172N/R356W SV B SV
7 s 1 ai4y  172N/1172N SV B SV
i 8 s 2 Ze4 T172N/R356W SV B SV
%19 5 2 "=E 1172N/8-bp del SV B SV
] 10 L2 2 Juts V281L/Cluster E6 SV C NC
11 E 2 Ze4 1172N/8-bp del SV B SV
i 12 L 1 44y R356W/R356W SV Null SW
il 13 L 2 24 R356W/conv SW Null SW
1 14 L 1 44y Del/Del SW Null SW
il 15 L 2 Zed V28IL/I72N SW C NG
#i 16" 5 2 74 [1172N+V281LY[Cluster E6+Q318X] SW D =
17 s 2 2t 172N/2g SW B Y
%18 s 2 ZR4E 12g/8-bp del SW A SW
119 i 2 R~E 12g/conv SW A SW
i 20 s 2 ZR4 V2811/8-bp del NC C NG

T Null 41: 445 Del. conv, Q318X Cluster E6, R356W | 8-bp del 2875 #; A 4: {4 12g 4li & F 248 12¢ 15 Null AN Z4 & 94834

B 4. Au4f 172N 45 =488 172N 5 12¢/Null 24 AL HY

ARICAHIESCHRARE , AR A5 BAT PR S "Rl 1, 3.

&4 20 HIBFEFEBMIGKRECEK—BIEH ST

IGRFERSM A BB A S —EkE
Null 3 1 67%
A 2 0 100%
B 11 1 91%
C 3 2 33%
D 1 - -
2.4 BT REE)

LE MBI WG 7 BI 25 B R S Ak T s
(10~20 mg/m*>) , T 172, . Wi % 1416975
SW B E T i9AaiaYT (B H 0.05~0.1 mg, ™
FRBMFATMEGH 02mg) ;3 HIEIRERGSH

IAIE

AH; DA AIFELLE 10 FhRAEE . [SV] PAali IR, [SW] 4ERhHY; [NC] kgl

s

C4l: fu4f P30L, V281L 4lif o8 F i & ) HAL A A i 2 6 28
TRFIERILT ¢.648+37ASG SEASSKIIT L,

16 2 A ZAIZE, Skt A s ',

SeEr kN FH S AL T AL (50~100 mg/m®, & H 2~3
W), [RIETENFEANER, e iR e 5 A T AL
BT 2R (B H 10~20 mg/m®) o RITIE
BI3IMHEAMABME. 17-O0HP, ACTH J T K
s A 6~12 P HE A TR IR AR, HH
JLI IR B BTSSRI E BLRT, &4k T A )
IO 2~3 £5 1, ERFRIAYE, fH 17-OHP & T
IR IEH e BR e R i TR H (Y BRIAIT IS,
i 1615 b SW AL LR YLt R K i B4
W, FECE ERERBEREE, MIEAEE
JiR S 5 I AT AR 2R T U i 28 A R R Ak SR T
I WIBEDT . HAy SV B RLI @ & B vk R B
WArEE, SW AL LRR P R4 IE, e AR IEF
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AR EFIREARIER, 14 NC B HLE BIERL
=, IFTIRITAEE A A 20, 1 BB P SV Al
BIL(HE 1Blem, BRRANLZE1NLZF),
M N 4 B R 155 em, B RS2 (B E
<160 cm, #ZF% <150 em) , [ B IJLE IR EVIFE
KRG W B G AT RERANAKIEZE(hGH )iFT,
A SCHR R ] s A K AR AL, H S 25
B2k d, ARVERH RS ™, B LR thGH
BT VAEN, AERKEFTEHR 05 em/ A, KA
WA, BT 12 % (B 137 em, T
AL BB 155 em) , 45 % @R E ARk
17 thGH BT o X T 255 DS IE KR Be R &2 1E
WY 2 B4tk SV AL IL, EATRHAEVIBRAIEA
3 g
CAH &% R A8 W i A ol i A b X 22 53] 1)
52 SCER A B, de st AR BE (9 il SW, 26 1]
SV, 8l NC, #Rilik) WIMFah, & I
ZEAF FETIT2N (36.0% ) ™5 E G X (8 4
SW, 116 SV A6 NC) FffFsE, fei WAY%E
AR 172N ( 27.5% ) P SHMRIEE B2 ORIFSE LA
1172N ., 12g Fll Del [ 451 %670 i 2% 25 5%, R356W 4l
R TV BEIBFSE, B AR H P30L
FTV2BIL 28 48 . S I 3 Ml X ) 42 A 21-OHD
Hh (SW 124, SV 8 i) , w5 AR 2
1172N fl 2g, 4% 27.5%, 7 #5 £ Exon6 Cluster
FV28ILP, 5 0 1 & Be A F 53 b 4, T172N I
e BT B E 220, Del 5% WK T W AEE B
FIBFSE, 1 8-bp del Hl R356W ##i 4 i & & T Wil
= BE RS

XFF NC 74 21-OHD i AT, BrFnEE e 2
5 HAR Tajima %5 2 (OB 5T 85 R—2, &H LR
AR IR P3OL, 17 AP AR UL S V28IL,
— % TE 45%~60%", Ht K A V218L Al B ik
809%™, A WL, VG )5 NC 24 21-OHD 272845 5 A

AHIGE Y 20 R LYR B BT X, R
BIRAEE R, HEER A8 A LA 1172N (32%,
13/40 ) feH WL, WAL T & F 5 L —Fh
RAL, c.648+3TA>G (8%, 3/40) , i b Flr HE [
GEAR ST T A A AH O SCIR S, BN B 2
TEARENER Lo ARAH P3OL X il 32 [H 2 A5 Y

(ARG H 1 6] Q318X, NERIERE) . 5
DRI BE P, A E AT B R P AR R M X
(1) B PR G AR AR 0AT LU FT AT, B X 5 5 7
iy DX AR [ 8 2 25 AR AGI Y P3OL 28728, (H 3T it X
R356W ZEA80i% (12%, 5/40 ) YA bIX &5,
8-bp del BIMZ (10%, 4/40) WAHIMERE. &
X, HA AR T R & 225

TR NC B 3 B LA | BRI SV &,
1 BIRIN SW RL, Al RES R [RI4L A (14 2848 T 84l
T PR AR BE AP AR 22 A OG5 T RBAEZE LA
HMIEPE R B R R, i, AR LIRS AT
RErEAlE SW AIE K . HAEREL, Hik, R
RISl R FAE A —F P, A, FRER
X SW L2 W i 0 4R T 3k 81.8%, X SV L[ H
PEFRIE g 94.1%, %o NC T A T I S5 1270
AT r 5 DR AR 6T s PR 3% 28 174 B 2 0 41 s T
fhdiE B, TR AN A R FEE S SW
RISV EUEG, ez NCBpEE, d TR
TRV AL A S, FRATTAT LU i PRl 8 2 Y
PR IOIEFE PRI A, Fz 22 Al AT DL o 6 0 £ 2 A
B DR R R I s 1 P SRR B . AR P L B A
WY 20 BE LY, LSRRI RIS PR AL DCHK 1Y —
g s .

CAH S5 UL B Lo PR A A B 2 P 3 X 1
R, R R T R A L A G i vh [ 5 R
JUFRBERY DL B B i R Z2 A 5% 4 /R B 0 12
Wr . MAENAYT B H R 47 CAH LT I
WHEREMEE P, ARBFRGER CYP21A2 FEH
GRARRAIh GGG AR PTG I ERCR, HE
AR B 2, SR TFeWmR 2 B amtt,

Zi b, fidFENZENIREE, 21-0HD
T CAH Y SE PR BRI 7 T O 4RA% T B Kb, It
PRI TR fg At R LA S0 1 PR 2 U () e AR B, [R] B
SiBUN R i 1D 21 BN Y S QU A s
VIIRSS  SR1M, H R 122 E B ) U e
AR TREA RN, BV B A R Ui 3
%, [RIBTATREA & 5878 R AR N I AR A
HSE X CYP21A2 3 PR 58 AR 135 i AiFF 5% B Jk PR 7R A
FAM SRR 43 M, o] Rast A %) L2
FEHT R EENE R BEVROIEA, K
X ELN 21-0HD 3 K 98 28 47—~ 3 4 TR Y TA

o
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