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[FEZE ]zl 2 BRI INE Bk B IR P AR AE (LCAH) BULMIRIRRIL . FEEREMER
T BOAR AR AT SR, R DNA B2 7 S BR i i B B 280 (RFLP ) HAR IS B E s bR 1 B
(SAR) FEHRAIT AT, 2 BIEILN 46, XX otk, #2254 DA 2% 44 H o BULR W
KREOZRDE . ARKRE . AEIIAESF B AR RN R 2B, I ACTH W& &y, R # ok bqIt, 2%
TEVEBL R IR WL o B RS R O L R KR E ST RS B 9a- S T IR IG IR A K
KBEIEH . SAR FEHRAS M R UL 14 p.Q258X 44 BV MTE X 58748 L 2 4 p.E123K/VS442T>A &A%
BORAE, HHRAE, AR HIHI 7 IVS4+2T>A K p.E123K FEHE# . ARSFHESHT . PolyPhen-2 # 1T
MR/R pE123K EURTESAS . RFLP 2001 R 5801 2 S AR PCR 434 =Wy 2 U Rl At BE 670, 423,
247 bp 3 25550, T HAESE [ 50 ITE H X RIS H B 423 1 247 bp iS55, HE7R IVSA+2T>A SR8 U 28 FL IR il
I s o X TRLEI A A S LR SR AR Aot R LN 45 LCAH, JEERERE TS . o0 K
R 2, BRISHON StAR BRI 2R 51T . [ PESHRILRIZE, 2015, 17 (5) : 472-476]
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Clinical features and StAR gene mutations in children with congenital lipoid adrenal
hyperplasia
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Li. Department of Genetics and Endocrinology, Guangzhou Women and Children's Medical Center, Guangzhou Medical
College, Guangzhou 510623, China (Huang Y-L, Email: xxhuang321@163.com)

Abstract: This article reported the clinical manifestations, steroid profiles and adrenal ultrasound findings in two
unrelated Chinese girls with lipoid congenital adrenal hyperplasia (LCAH). Direct DNA sequencing and restriction
fragment length polymorphism (RFLP) analysis were used to identify the mutations of steroidogenic acute regulatory
protein (StAR) gene. The two patients with 46,XX karyotype, presented hyperpigmentation, growth retardation, and
hyponatremia. Steroid profiles analysis revealed elevated plasma adrenocorticotrophic hormone levels, decreased or
normal serum cortisol levels and low levels of androgens. Ultrasound examinations revealed that enlarged adrenals
in patient 1 and normal adrenals in patient 2. Direct DNA sequencing of StAR gene showed a reported homozygous
for ¢.772C>T(p.Q258X) in patient 1. Compound heterozygous for ¢.367G>A(p.E123K) and IVS4+2T>A (both novel
mutations) were found in patient 2, inherited from her mother and father respectively. The amino acid of mutant position
of the novel p.E123K was highly conserved in ten different species and was predicted to have impacts on the structure
and function of StAR protein by the PolyPhen-2 prediction software. RFLP analysis revealed three bands (670, 423
and 247 bp) in patient 2 and her father and two bands (423 and 247 bp) in her mother and 50 controls. It is concluded
that LCAH should be considered in girls with early onset of adrenal insufficiency and that steroid profiles, karyotype
analysis, adrenal ultrasound and StAR gene analysis may be helpful for the definite diagnosis of LCAH.

[Chin J Contemp Pediatr, 2015, 17(5): 472-476]

Key words: Congenital lipoid adrenal hyperplasia; StAR gene; Mutation

[ sk HIWH ] 2014-10-27; [ #Z HIW | 2014-12-23

[Je4miE | MR T (2010J-E231-1) 5 T RAFHETHE (2011B061300086 ) -
[VEHE A ] e, Lo, S,

LM | &R, &, FATEM,

472



FITEESM
20154F 5 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.17 No.5
May 2015

Se RS NG Bk B R B S A E (lipoid
congenital adrenal hyperplasia, LCAH ) J&55 KPS I
U B T A i e o DL AT ™ EE 2RI, T[]
B 2 PETR T EE H (steroidogenic acute regulatory
protein, StAR ) FER RAS SRS [ R S PR RS [
R AR, IR LR B R R IIREC T
LR A RS, B B R B AAY T TR R A
WG . AR g O RBR s AL, B R B B
RHGE 161", AR SOR 2 B2 SLAR SR AT 2
N LCAH 2 VAR BB LAY I AR RR 55 5 SAR k]
RABGERHAT T, BTEERE R LRHE A XA A
W, LU RIS S R
1 AKSTE
1.1 HRWK
e 2013 4F 4 T M IA L  LE BT L
WAL 5 N RS I 2 Bl Lot R R & 1
IR B BRI RERAICAE " L BRI AR, £ StAR
FEHRAS M2 LCAH, 1% 2 Bl 58)LAr Bk
TS KEE, B 1 BILCEE N 3 RN I R 4515
I3 B AL X 50 1) gt e )L 25 AP J& il DNA S % i
AR B LE KM &

1.2 DNA #2EX

KA B L K HACBE AR F K O 2 mL, R ]
% [ Innovogen 72y ®] 4= 7= Y Blood gDNA Magentic
Beads Purification Kit $#£HUHE[RZH DNA
1.3 StAR EERETSHT

2 I8 NCBI $508i 122 7 StAR 3£ - 381 KA 56 3¢
B B S KB (F 1), PR SAR FH
TGN RIS F 51, PCR W AR & N
25 ul: 7% 10 x Taq ZZ 9K 2.5 pL., dNTPs (2.5 mM )
2.0 uL, BTA (5M) 2.5ulL, Taq & W (5U/L)
0.15 uL, DNA itz (20~30ng) 2.0 uL, . FiEsl
¥ (5mmol/L) 4% 0.5 uL, W8 1/K % 25uL,
PCR S 25 F 2. 94 C FiUZZPE 5 min; 94 C 72 1
30s, 57~65°C iR k 30s, 72 °C % ff 405, I35
ANEFR; 72 °CFLE A 7 min, PCR 7= 4 4li 1k J5 ]
ABI3730 MFAL RS (ABLAH]D) S0y, Wy
L5 DNAMAN R PF-SHRMEF S #EA T X 04T o
TR I 5AE , T NSEEE A 980408 5 ( HGMD )
KT N HEHEE (1000 Genomes ) 3 & 75

R E ARG AR 2 S
1.4 FEXREHRES

X 5H A SCRAS VAT 10 FlAS ] 4 b fa 4 <7 4
Brs R H PolyPhen-2 {4 X B X 2828 it 172K
FIZHRETIM , PRoMBEEIT 1, AR S0 M n] R
N
1.5 REMEFEKESSES T

X T BT 2875 IVSA+2T>A HEAT Rl A BE K
JEZAM (RFLP) 40#r, BUMEF 4~5 1Y PCR 7™
Y110 uL, IABR I P VIREG Hphl 10 U KA Y) 2%
MR Z BARL 20 uL, 37°COKIBERR, BEYIEYIZ
2% BENEWEEEE YK 30 min, FEATXTHBAMHT, i —
AHERR AT IR 2 S R AT BEE

*1 StAREE PCRI|¥EY G EKE

P B K
JE (bp) B (C)

S 514 (5 — 3"

1 F: TAACACAGGTTTCTGAGCCTCAAT 619
R: ATCAGAATTGGGTGGCCTGAGCCTC

F: CTAGTTCAGGTCCCTGCTAGAATCC

64

2-3 R ACTCTCCAGGGTGTCITTTATGGGG 08 62

4.5 F:TCCTGGGATTATAGGCGTGAAC 60 65

™ R: GGGTTGGTTTCTTGGAGCTG

¢ F:GTACCGTAGAAACGTGTTATC 205 57
R: GCCTGTGATTCTATCAGAATAG

,  F:CCTGGCAGCCTGTTTGTGATAG sy 6

R: ATGAGCGTGTGTACCAGTGCAG

e RFT I

2 BB ILERZ R B A 4 A 2 %
441, KIS TS 0T 1 Hs K 9a- F0A T 1 B
AT, BRI 14E6 A, 208 L
W2 B T IEREEAE: (1) 2L B
AR B IR R T e R R, AR
g8, IR ERDE . BRIEELL, (2R BRI
Wz (ACTH) &M, BB I 5 5P AL
(2) NEf &R MENS; (3) LMH
%, AR 46, XX (4) B ERRHE S EOR
MU b BR B R EOE s (R2) o 2 #1881 BE
Wi R R R PE S R R, 24 B
W B T ER SR e B = B AR YT, BV 1
A, EREFIER, B LR/ EZL,

2.1
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* 2 T LCAH £IL¥S AT IR R
gE| Jafhl 1 Sl 2 EHAE
HRAE 16 d 31MH
WISAES 21d 1% 41H
FEERIRAE Bz R MRt R R
I (kg) 2.26(~4.47 SDS) 9.2(=0.87 SDS)
B (em) 45(-5.05 SDS) 77.5(=0.62 SDS)
1144 (mmol/L) 109 121 134~144
148 (mmol/L) 6.9 4.1 3.5~5.7
ACTH(pmol/L) >275 >275 0~10.12
B i (nmol/L) 226 91.6 138~772.8
Z27i] (nmol/L) <0.69 <0.69 <0.7
TR it A M (mol/LL) <0.41 <0.41 0.95~11.67
TN — 1 (nmol/L) <1.05 <1.05 1.0~115
17- ¥22f2 (ng/mL) 0.26 0.26 Q5
PSRN 7% 46, XX 46, XX
B AR £ 15 mm x 7 mm; 25 14 mm x 8 mm KANIEH EHFAIL: K2 <20 mm, #5182 <4 mm

e ACTH MRS IR RINE,; 65
brifE2% (SD) .

2.2 StAR ERANHT

i Bl 1 R A ST 7 Y p.Q258X 4l A T L R
HACH Y iz R AW & (K

2 (EIA)

IB~C) , %A R BRI Mt 2 2 p.E123K/
EE ISP

IVS442T>A B &G R72E (K 2A~B)
80 90 BU
T C &4 A C LG G T C T B

|

B )

& 1
B~C: Jifil 14

G TG G AG G T C

BT 4 19 pE123K #4575 (K 20) ,
4 1 IVSA+2T>A #5475 (K1 2D ) , 5848
IVS4+2T>A 1£ HGMD }%2 1000 Genomes 3% 4 [ v 1
KW, JHhsers

D: IEH X #ikTHe AR A5

110
[ A 46 G T G 4G C 4 G

/\/\/\/\W\/\/\ i /M/W\

220
oA A G G T G oA G CoA

l

D

M

B2 StAR EE p.E123K/IVS4+2T>A EREE TR
C: 0 2 BESEANE 7 4 1Y p.E123K 24 G4l L5718
E~F: IEHIE . 83k Ardg 2848 0l

o

%ﬁﬁﬂ{.

110 1za
G G C T G5 G oA G GTC

'
) EN\/\
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StAR EESNEF 7 19 p.Q258X S E T LRI F E A:
SCRERIRZAL S A B 5L

PR 5 [ AE R I I e LB A% i A e (I LU 28 55 SDS (Z 70 ) = (P { - F39%80) /

SEANE T
* p.E123K K

a0
CCad G G TCC

FG1) 1 ANET 7 1Y p.Q258X Ll o LIRS

1zc

G- T G 6 &2 G G T C

l

C

C A A G G T G A G C A

MA/\M\/\M

A~B: 95l 2 p.E123K/IVS4+2TSA S ATt
D: vaJ 2 AL EN BT 4 1 IVSA42T>A 4 8 BT 2 98 78
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2.3 FENRTHEIHRES

X}t XA p.E123K #E4T 10 FhOR[E 2 FhAH
P SRS AT, BN %A S AR A R R
JELRSE (E13) ;5 [FEEH PolyPhen-2 F{FiE4T8 H
THRETHM, PE43 4 0.99, HE/R %0 5 R IR R AL
MR I IYI6E, BURRA T REM R,

A

B fh

e £

KR

g

24

Lligia

RS
N R
—HE IR

oy QLT T O o O 7
bl bl bl bl bl b bl b b bl

B 3 StAREME 123 SEEME E RFHEDH
M2 B NAYANR, LLETTHER TR .

2.4 RFLP 4#7

X B B 42 67 A% TVS4+2T>A #E4T RFLP 43
Brivss, BEUIRTRe] 2, HACEE KOEH NG5SR
IR 670 bp 55747, 2 Hphl FEV)JS, 5l 2 K HAC
SEEE SRR B 670, 423 247 bp 3 4545045, i
HoRE S R A B NG b 44 H B 423 bp 1 247 bp
N

2 SR,

4 5 6 7 8 M bp

1000
700

500
400
200

El4 RFLP S 4TEBIkKE  M: Marker; 1~4: Jifil 2,
TR 2 A B BOE W AR AR AR PCR §7 88721, (U H L
670 bp 25755 5~6: Wit 2 MHACEIRAR LRI Y PCR §7 174,
I L 670, 423, 247 bp 3 4555415 7~8: il 2 BESR RLIE R A

PRAZEEGEYIIE I PCR 1474 , W) Ak HH B 423 bp 2 247 bp 2 555501 o
3 itie

StAR 1 Z RE A4 JIEL ] 15 DA P9 e i 28 2ok
PRINEE, E P450sce BRI 4 I [ el t o 2
TR BERR, S5 B [ B R 1 B R BRGEE 2 BR
StAR 2 [N %78 5 2 SIAR 25 H BV T R, 2
B R SR RS T R N, RN AN R AR
LR BB REAR T M B R & . MR

B 1R E BRI BEAS A R AT SRR R B IR, I
PR LA M2 LR LCAH S AEZ R LCAH, £ 8 A
BILE TEIL R R ER AV [R5 BRI Re
T, FEMRILHERER G R R AN R R
O R W N e o/ A 7 el oD | K e A A1
o AP AR LW T 2~4 2 kR, B AR
SMETEASIE R SUR IR SE | IRIE T RE, HEY
P SERIIBEIE T, AR % 57, StAR 2K
EALT 8pll2, 4K 838kb, U 7 MM T
% 2014 4F 2 J1 HGMD %4 1 C iR 38 StAR JE R %8
A5 63 Fl, Z ML TSR 5AE , B AT
RAZE 10%, A7 1] SIAR 3 [H 58 42 Bl 2k iy 4
S WD ECLCAH JE BT CYPLIAL R R 248 &
F P450sce BTG PERRARAEL ),

AT 2 BB RS LI I By . kG
RULESE LR ae it MR, THMHASE
MR RN = R, B R S HERR i R K
I S AR R R, IRRERE FIREEAR
PO RAZ RIS W UE S P, I IR =5 B B8 Bl StAR
BN AR BTSN LCAH, JEHS2H 1 BJLE Eag
P BN AU L BRI . e 1 StAR FE K 43 A
S50 p.Q258X 4l A B HIBUR AL, T K
W20 LCAH. p.Q258X N H A, #hiE LCAH B3
StAR & [F 5 H UL Y 28 A8 28 0 ¥ Q258X 3 [K Al
(1) s PR AU A S 2 A H PRI HE B 7™ o A
R R B REAR AR

W 2 I R R IARXT 8%, e 2 A IRK
B R LR RN A, R DEEMW, A kT H
ARTEH o 1 47 B PRI 2 v IR Bk (L 2R D0
Wk A LR BT RRAR R R, #hizfe g Ak
AT AIAYT, KRB R IER . H StAR JEH 4
Br & B p.E123K/IVS4+2T>A B A5G R, BN
BERAE, 3k HFEILBESE, %, B U
A5 p.E123K fE T RAE ¢.367G>A SR 123 56,
P ZRRAE TR TR, LR R SE 3T I
“PolyPhen-2" X{FEE FADIRETIM , 45530 = B 4
INIZGEAL R BORTE SR o B HESRAE IVS442T>A 48
RFLP M HEBR A AT IR 2 A v BE . 45 & SCik e
B, HENZ AR T RER SR BT A (1) b
BT 4 Bk (2K S3AEAEMR) 5 (2) BRFHH
S F ISR NS TS (3) WETF
4580, T3 mRNA Fosfk ARG A 141 MR, #
AR WIR T AMIEEMEYR; (4) LidArg
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B SRR SRR A AR EL 0 2014 4 Camats 25 1
AT T 13 BIBTEA SR AR AT, 254K IVS3 &
1VS6 By $50v i 8 A S S8 T TP E NI IR R, &
FEAEIE A TG 1 d ZA R 4R, Hid 46% T4 )5
7~10 d HBUIG AR . I, FRA TR By 2 58 A0
HEURMERAS,

LCAH I R R IE Z R 524, 5 R1E2 R
R LR R T REIARAE 5 Addison [CHE, F2%
M StAR FEPH AT BRI KT . T2 LRI s B
S LR R TR Re IR T A / SRR R B R, N
HES FHBRAHLERN: (1) KRR
B MR B AR, ORI 3B- RIS E
AWML= AE, (2) BRMEE LIAFEAR, Bk
ILE e 18N DAX-1 LR AR FR U X- 415
FIEBAR, Wt BN SR
SF-1 FEHR AR TSR EHR R T A RE, Gk
A B L R P R A A B Y AR AL ] 4
a6, XX Lotk B IR RS BN S R K
IEHR, ALFRERME FIREEARR, JRnlHE
B, e R SRR R AR

LCAH 835 38 PR JE 31 s S JIH 31 e i e B b
PREASUNMAEIE R, FEEA T AR,
AR5 LCAH B 5 LR A w2, Al
B 1 BILAESG 24 d @A EORXUNE FRE R, &
FVE R BRTT, 2GS & A 5L 0 E
AR B TR 4 /), LR R AT R 2 W,
FIRHBARIARYY, R T8 LARTE ACTH £ 305134
T [E R R B B R A A G, ] 2 2K
KA B AR R R B SR, TRE S %R IL
ST TEEE, 12 RARTT R G

ZE LTl LCAH & —Fh 5% 0L iy 2k £5 50 5 K%
PR bR R B AR, [ AR S B RR R E R R
[ B 2R A IR . X PR R Y B b R R I )
AEMC T, W25 SIAR N RS TS LCAH, #
FRHEAT Y A% A S B B B I B 7 A6 0 A B S
51|, StAR 3 R 28248 43 Hr il BH 2 8 . BT 5828 p.E123K
Je IVSA+2T>A B PEZR AR . X L H2 Br B ff
(LK E, T AT AL & S = Rz Wy, Fill
P P2 KRS o
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