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Analysis of CYP21A2 gene mutation in one case of congenital adrenal hyperplasia
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Abstract: CYP21A2 gene mutations in a child with congenital adrenal hyperplasia (CAH), and the child's
parents, were detected in the study. The clinical features, treatment monitoring and molecular genetic mechanism of
CAH are reviewed. In the study, DNA was extracted from peripheral blood samples using the QTAGEN Blood DNA
Mini Kit; a highly specific PCR primer for CYP21A2 gene was designed according to the sequence difference between
CYP2IA2 gene and its pseudogene; the whole CYP21A2 gene was amplified with PrimeSTAR DNA polymerase (Takara),
and the amplification product was directly sequenced to detect and analyze CYP21A2 gene mutation. The child was
clinically diagnosed with CAH (21-hydroxylase deficiency, 21-OHD) at the age of 36 days, and the case was confirmed
by genetic diagnosis at the age of 1.5 years. The proband had a homozygous mutation at ¢.293-13C in the second intron
of CYP21 gene, while the parents had heterozygous mutations. Early diagnosis and standard treatment of CAH (21-OHD)
should be performed to prevent salt-wasting crisis and reduce mortality; bone aging should be avoided to increase final
adult height (FAH), and reproductive dysfunction due to oligospermia in adulthood should be avoided. These factors
are helpful for improving prognosis and increasing FAH. Investigating the molecular genetic mechanism of CAH can
improve recognition and optimize diagnosis of this disease. In addition, carrier diagnosis and genetic counseling for the
proband family are of great significance. [Chin J Contemp Pediatr, 2013, 15(11): 942-947]
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BH, AN, 20 s R AR 43 s 1 2
B R 2 B % (adrenocorticotropin, ACTH ) 3
i, S ECE LR R BT A, CAH SRR L B S
T TR E RS EE A 21- 2 ALEE (CYP21) 1Y
CYP21A2 4 4w 5 B [ (P450c21) KA G|, 24
5 95%, HorpJgeEh Rl CYP21 sE4 = 295 21- 74
LG = (21-0HD ) AL 75%", ATIE T 1
i) CAH (21-OHD 2k L7 ) Seiik )L S HZHK R AL
B 3 40 1l DNA, K ] PrimeSTAR DNA % 4 fii
(TAKARA ) #E47 PCR 738, JEXF4 5 =it 17
ELHEMFEASI CYP21A2 S8y, MHGEW T,
1 #ERSFHE
1.1 FBINE
BJL, B, HA 30 min, A G S AR W
30 min AP, BILEA33FRE™ A, WEHE
TR IEILAERKZIR . MG LG EAIE A R 7E
TBeH e = A, AR E 1140 g0 Apgar W43
1 min 8 43 (PEIR . BREAF0—5) , 5 min 10 45
BEZE ) 0o B T, 8 T HB IR . AR
B PLDIKIRIAYT o ORI RIS EC, ik,
B, BRI RS, BOILFIME 2 A, . dH¥
B, TINHAR RS, ABeiRR . 8 Rk,
AEMARERAREORIE . Fr7)UH, P
FEAZ, FEmnS, XSUMIE SRk, R TR e
T, DTG BHESNH, BHZEK Y 2.5 em,
FHZE K 2 3.2 em, RUIIS2 JL K fih S DO R LK
Jimr, WeeR S, IR S AT, R
W) i B R I, 29 H R S ) BT [ v A
gl A PERR thBE, 29, 31, 33 H i #f
S5 6.9, 622 . 6.03 mmol/L ( % % i il 3.5~
5.5 mmol/L ) ; IMAN55: 104.115.6.94 mmol/I 2
ZE R 135~145 mmol/L ) , pH 43528 7.364, 7.38,
7.238, BE %% 3l 4 -9, -16. =7 mmol/L, HCO3 %%
W 157, 9.4, 18.4 mmol/L, ZXIEVATT TCEEMH
29 HiE F4 8 Ififil ACTH 21.21 pmol/ L ( 2% 5
1.58~13.93 pmol/L ) ; [f] 57 Ji ¥ 644.46 nmol/L ( £
% 240~618 mmol/L ) ; [ 8.61 nmol/L. ( &%
5 0.32~2.67 mmol/L ), B ik i & Z e DHEA-S )
818.22 umol/L ( £ 2% 75 [l 182~780 pumol/L ) , =2
3.26 nmol/L. ( B[ 2.91~16.57 nmol/L ) , M it
24.77 pmol/L. ( %5 5.87~302.86 pmol/L”) , Ifil
WO ZERSIE M BN 13.7 pg/l. ( B %5 A
/NIF0.05~0.79 ng/L ) , 1 [& i 28.81 pmol/L ( =
Z 5[] 16.34~48.2 pmol/L) . EERUELRINF 17- 52

Z4 0 (17-OHP) 421.70 nmol/L. ( Z%{i[H. KT
120 h Ay L7 JLI(E A 20.4 £ 10.2 nmol/L , .77 L
5597 [ A B R 62.9 nmol/L, 5 99 [ A i B
80.2 nmol/L ) ', I RMA . 46XY, B#E: W
B 2B b A LA I S OBUN B P S AL An
XU S 3 DXAEG o] s S R, 2 SRR S el A
SUE KB EAR CT 275 BUINEF F R o R4, R
UL e pe s, XU B 5 22 & s R 3 B .
J5 36 d I EWI A2 CAH (21-0HD) . 4T 4A
A AT AN T S B H 50~100 me/m®, 43 2 YR i ik
W, B 12h 1R, RN 9 a - AT TS
H 0.1mg, BEAMH 1gI0Y7, AY7 2 d JHliA4k
FEPRITE ABIRYY 2 LA S B 2 VR s I A
iR . BRrhaE. B, ER I EIRIT 1 M HE
15, BCHBS R EALTT A A H 15 mg/m® TR,
AR 9 — AT AN 24 H 0.15 mg, Eihh
H1g. fEBE 110d 5B, HBifs 9d XA “S
BIR” FIRABE. ABEYRAIMA 6.0 mmol/L,
M4 132.2 mmol/L, 4 AKHRES 4 20.4 mmol/L,
1BIT 1 AR B

BIL6 AWy, 11 H R FE AR A A 0 5l
MARZM 91K 6.31, 5.73 mmol/L, IfiL4H K — B fkmnss
BRITH . 6 Ay, 11 AR B 8 i ACTH 43
A 13.99, 21.34 pmol/L; IfiL 2% i 43 51 Ay 38.54
9.19 nmol/L; DHEA-S., S, M . MK 'E %R
ERASTETE LS 5. 11 A )& 2 BRAM & 481l A 17-
OHP 4 4.28 nmol/L. ( 1E % {H <30 nmol/L, Hf[a] 433
B DEGIEALM ), FKIM 17-OHP 25 ng/mL (37
A JLIEHH <25 ng/mL, JAFEHE 0.31~2.17, M
G BR 58 O e R E ) o ERL— B
I, SALTT RN A H 16 mg/m2, 4y 3R
MR, 2R, WiaED5 2~3 4 H K —ik
HLf# . ACTH ( F4F 8 1) . 17- OHP. 2 .
SETR . ME Y. DHEA-S 25U W A KR | A
e, BRI — RIS SR R
M, 1% 9 Aidik#: AE 9.8 kg, & 80 cm,
Bk, Al BB BT ORDE, ANEILE
1 mL, FMEIUA MR . BIZE KL 3.0 em,
FHZSJEK 20 4.1 emo R ERAMIIELCI - 17- OHP B
PE, #KIM 17- OHP 17.91 ng/ml, 4 8 i ACTH
5.08 pmol/ L , Z#Mi 1.27 nmol/L, IfL4M. 44K — %
k& AR, k2% (EEFR 1% 9
MH) o BIRPEE: RHAYZ Greulich-Pyle ( G-P)
B BHRE. HEIA B#R: A2 M IL YT M A%
13mmx 7 mmx5mm, FHEEH, PIHEEE G A
/N, A4 5], CDFL: P R WS M
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55 MBS N AR WL S2 ALl A i B X
0L — K /N2 9 mm x 7 mm x 5 mm Y 5 5 [0 755
WERDE , S4E, g0th, WS EER RS,
CDFL: MWL AE 5o A 7% JE B 2 s
UL, ST RS AR Ry L 2.5 mg, B 1.25 mg
FAR , Bk A EE A H 14 mg/m’,

BILAERKE NN (FR U IEAR R TR
W1, 2HPELS U TILEKE, K/ 55

A3k L A K bR S bR fb AR K i 48 VTR
L AREFRMEZESME (SDS) » SDS= ( B R sk -
R A8 )P ) LB 2 B s sl AR S 2 (H ) / [R)4F
W4 ) 3] L3S B v ol AR E S 2 (H I AR i 25
ASDS= R JabRifE2E M 220, LK IE4FE I 20 4
A WS8R IEAERS 8 S H g, B ASDS 4 0.43,
& ASDS 4 1.36.

F1 BILEKRFITGERL

A SR IE A HE (em) HK SDS AH (g) AR SDS
A At 31 -10.78 1140 -5.32
21MH AT IEZE 40 B JEA E N 1110
6 ™H 41 H 55 -4.17 4200 -3.65
101~ H 8 1~H 66 -2.08 6000 -2.88
1% 114 111H 68 -2.70 7100 -2.37
1% 541H 154H 76 -1.27 8500 -1.74
1% 10104 20 A 30 -1.65 9800 -152

1.2 EEWNHARFE

2B LACHEFE RN (e AR N2 58 11 ]
BH), BIL1Z 6 AR RERILEELACH
XUH AN JE L, 2 7 M 4 3G 56 0 B 4T CAH
CYP21A2 L
121 4MJE f2 DNA #9425
DNA Mini kit #2HZE 1l DNA
122 3l4hb s MR CYP21A2 JEH 5 H AR
A [a] () 5 IR 9) 22 S i i v e S PR PCR 5147,
S| ¥M# FH Primer Premier 5.0 #1735 11
1.2.3 PCR ¥ ¥ | 5 it 42 X% A PrimeSTAR
DNA R4 (TAKARA ) §73 CYP21A2 B 4K,
B KIRE N 68°C, FEXTH 44 =Yy ik AT H M T,
AR CYP21A2 FER AR, BIMIAFK. T3,
s R BULIE 1,

& H] QIAGEN Blood

I j— I  m— — |
- > - < < > - <
1~6F 3~10F 1~6R
CYP21A2:  TCGGTGGGAGGGTACCTGAAG  TCACATCGTGGAGATGCAGCT

CYP21A1P: A—C G-

B2 5|#igitiieA
SIS A PETIY HEk . DI

-944 -

B 1 514F5

Eayiis 2l

CYP21-1~6F TCCGTGGGAGGGTACCTGAAG
CYP21-1~6R AGCTGCATCTCCACGATGTGA
CYP21-3SF GGCTGGTCTTAAATTCCTAGTC
CYP21-3SR CATGCGCTGTGGAGAAACAGTG
CYP21-55F AGGAGTTCTGTGAGGTAAGGCT
CYP21-5SR AACTGCGGCAGGAAGCATGAGA
CYP21-3~10F CCTGTCCTTGGGAGACTACTC
CYP21-3~10R GGGACATCCGGCTTTGA
CYP21-6SF GAGCCACTGGTCCATCCAAAT
CYP21-6SR AAAGAACCCGCCTCATAGCA
CYP21-7SR ACAGTGCTCAGAGCTGAGTGA
CYP21-8SF GGCACTCAGGCTCACTGGGTT
CYP21-8SR TCTCCCAGACCGTCTCATCCAG
CYP21-9SF TTGCTCAATGCCACCATCGCCG

C———-A—A———-A———-

-
3~10R

CCTGTCCTTGGGAGACTACTC  TCAAAGCCGGATGTCCC

kkskskokoksk——

1~6F 5 1~6R ¥ HIAMNE T 1~6 X, 3~10F 5 3~10R # WA T~ 3~10 X, #6055 SMNE T W05k



515 % 55 1140 FE SR & Vol.15 No.11
2013 4F 11 Chin J Contemp Pediatr Nov. 2013
o 4= B ) —A2lA 2R ¢293-13C5G, XHIEIEE A HE

ARG 25 A 2] CAH SEiE#E CYP21A2

c = C [ c A

(4 ¢.293-13C (s gEATARRIN , K BLSGUERE SCREH 4

H e.293-13C>G 225584, WK 3,

Wl

T C [ [~

I\

> A

|

—

3 itig

21-OHD /& CAH 8 WA, K2y 75% 1)
M CAH (21-OHD ) RZREhAd, JRERR CAH K™
TR TR U E AR LA | S, T SR A
I S R IR fE s B LRI, 2 RAAE 1~4
JEWE . Rk, RIS W Tl R LA Kk A R
FER IS 2IIEIAYT, BRI IER ", AR pH L
ARG 29 d BRIP4 B B IR A BH 3 7 JEk A R €
RULE . Bom [ A eh . w5 ss . RstEm
BRI R R A, (I R 25 A 3 4% CAH, Ik
T2 WA FA IR ACTH, Z2Ff . 17-OHP &
DHEA-S K-, M EFREME R ZH &, T36d
IR 12, Kbl 7o, Sk MR BRI G W
1500 0 s . & 1.5 % WA S FIE T T CYP21A2
FERAGI , 251454 CAH (21-OHD 4307 ) 25,

AU 2~5 d SR 2 BR AR 17-OHP ¥
FERT AT 21-OHD, {HHA= 48 h PUiAE L. Fr=L.,
AR M A AR ) L B O i g st 247 ] R o BRI PE
PRZESR, BRI 2 h ZE KM AT B AR ) L) ]
WEUE BAPELE R, SOV R TR A v
17-OHP ¥k i BLA 5 S 2 Wr 21-0HD (145 s
A EILRER . WA AREIL, BEREZ
HEEERE, FEEEREA B (T8 |
B LB R 2 . AN HIm A4S, 29 d 2 BRI 17-
OHP } 421.70 nmol/L, 11 LW A 3,
A IMYE 17-OHP 7Ry s, 245 ki,

AIFUNA R RIRISIRYT, —AE 4~5 2
B R S IR —2E . BRI, 2K
. W2 M HERR AR N 5 Ak S 2R A (B i
BEATHERTA A, A RERA S I B AT IR .
I B ] SO AT i B A B S Re b B A L
ZIREIRIT G B Kt AT 31 em( =10.78 SDS ),

. =
4 ]

| /\/\A/\/X i
B

B3 BIREXBERNFLER LiEHNAGEDE 293-130>G, LFHE. HEENRE

JeibEH

GAE, WSk IR AR .
R 1140 g (-5.328DS) , JBHEEH 1% 10 ~H
(HFIEFR 20~ H ) HK 80em (-1.65SDS)
AT 9.8 kg (-1.52SDS) ; Wk MPIEORITE

&, BAZETCHIR . B S A SRR AT

CAH (21-OHD ) BJLIIRYY B AR 2l i J5 [E
st 38 22 5 A Q) P R0 K D A 5 T 2K B R A
K&d ", SF4KFH CAH (21-0HD ) JL#,
KE BRI AR SR E S 2, ik R
A FEFIR G Rz, JEE RGN
LA KT P EE L PR S A AE R B, W
HHEA KRS I, IGRAERIEY TR,
O HEAT P W L ke AT SR R R R
HEEA ) IE 17-OHP WREEAT{ER CAH (21-
OHD NAI 7 RE I AR S S S RE P i AR B T
W70 B AAREE AR Y, 2 i T A A
7% , HIEH 17-OHP Wk B AR AN RIRYT B,
H R ME R B R IR I, IR A AR I
17-OHP 2R 5 TIEH T ", A2t b
JETER A R T B AR LS 17-OHP R BERREE
F T IEHR (3~30 nmol/L) "o IIff FR 125 A= 0 2513 1
WE 17-OHP 57 A*- A ¥R BE 25 &5 i JF e gk vk
HREELEAIIN 1,

2 1 A A B R I AR TR H TS IA
IR TT A 18 B B4 pr U (AR R IR W
PR 5 30 R IE H AR AR GE— . Einaudi 45
NN AR K BEFE RN E LAY + 1 SD Al B % B

(ABA/ACA < 1) IBZIEW . HECE W Al
PR R AP L AHISDSca/ 4E R £0.3, Hib
H—EREMIERE (ABA/ACA<1.25) .

AL LR IEAE IS 20 A % 5% IE4E WS 8 H
W4 LA A K ASDS 0.43/ 4F, 14 94 Al
B 2% (ABAJACA 43N 1.14) , H Y 2 s
ORI, 45A ARG 1 % 0 F i Z I AR S
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4t 17-OHP FHPE, 122, DHEA-S, ACTH,
M2 B Z PR Tos e, e s A AbREE &
RINHFH, AT AR H 16 mgm’ Ji &N
B H 14 mg/m®, 5 HATE AT B =4 H
10~15 mg/m™" $2357 .

21-OHD J& 1 T g At 25 ] B 21— 3% 4k il 19
CYP21A2 FEH 2285 21 FRAU B 45 FA A2 1 2Rk 251
PE, FPRAIGRIEIR . CYP21A2 FERERLT 6p21 3,
HEIE (CYP21B) FMEFER (CYP2IP) 4%,
PIFER &4 10 NS 7/ 9 A& 120, R
WIS Z AW TN 225, it 1T P& B
FESPEmn1, sy g1 2 6 b +IX, LIk3
210N TIX, SRR 8=t traife . Dy
CYP21A2 B A8 25 i 21- Ak i = 1) &
FLFEA, Gl AR A ) 10 S
AT E AR, ] DAAS I B L BT A 1) S 5878,
AL RIS KRB A RAR 0 it 95%
[ 21-OHD ) CAH f8 35 JEPH 28 A8 i 25 8 5 Il R 5%
RIAESG, bR a5 PR e Al JE MR CAH 45
AL o o2 S DRI ok i, — R, A
F14) & 70 5 H R PR 2 AR 28 10 1 SR AT 1 TG 1 2 DA
X, FREIFAZMBIERE, HZE, 21-0HD B CAH
FB TR RE B 5 PR 2 A8 R A AT BB AS TR A it PR 780
i UL B CAH SR 2SS 2N A~ G
(C—G) MEA, XMNETIHEALS I mRNA
RS 5 PR, nlsgm 3 540 5L R Y X Y
I gz, TR A AR 1 A DR o i SCERHGE
BEZARXF CYP21A2 JE K DI REAFAE /B A2, 48
KEFXFPRAZ LS T BH R A CAH 21-OHD
R 3 B AR g B 43 SRR 21 R Y
ZRAF ¢293-13C>G (i) (E4), 456 HiE
PRICAI R ERFER AN LI W45, Sk CAH (21-
OHD ) WIEIRIZHT .

CAH /& # Je o f& B Pk a8t A% s, AN BEH
CYP21A2 JE[H AR LA 2 1/60, ALK CAH
KT H L] A 1/10000, AEHLAEIE) CAH &R N
Hi Y 10 /% Y Jianjanin 25 YR GE 5 6 i 21—
FAVBEEL R BB (21-0HD ) S1#EH) CAH Bk
WA —ZKpEr) =RGEE, e EE . ACEEER 2
M, BAERZR DR — CYP21 RAREL A,
ALFE R B RN B e A L 2848 ( P3OL/R306W )
CYP21A2 RLH 248 JE 51 e 21— Fefb sk = 1) 2 22
A, RIEENRAREZ G, NizkEEr
AR, DL KGR v HAT A KU B A AR iR A 7 R AR
SR, DURBIEA 2, X8 TRIEE KR
WAL R ELAT T A B RAME B A A

M F] CYP21A2 F: A Y ¢.293-13C>G B — a5 5%
A%y HACEEN R HEAT ¢.293-13C>G 2R & 5878, 34
o A R 4z L.

A BF 9% & FJ PrimeSTAR DNA % & [§
(TAKARA ) X} 21-OHD Jgib 8 LR HFK R ACHE %
AN I DNA B CYP21A2 JE K E 411347 PCR 4738 ,
I R PRS00 7 ARG 2R 1 ] P 47 SRR v v oA LS
RIS . WX CAH ZrFist AL HLHI 0 T i, 4
TX} CAH (21-OHD Z#:78) (R, itz
Jridss RIS SR 3 R 2R B #5712 W M AL
THEAT FE I RN (B

gi b, JELIXTEEPIZEY 1R ER A 21-0HD
CAH UL G RERAE SR 7 W i & >, Al
I PR 5 A= X2 B2 iR K, RG2S ieia
J7, mRAERERES, BIURIER; #ERE R
AL, B RAEA S IR AR S AR E YR

X

S BRBEMSMNPLREWES —ERD
AEMFHILH IR F AR T MBI b S KR £
FOR AL AEMNE RS @EIT,

(& % x W]
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