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[(WE] BB B M XE R HARAR DI RERATEE (CH) L DUOXA2 JEP 28248 K5 f S HL L N 7
SRR, FiE R PCR M EEMFEE, X 2011 4E % 2012 4E 1A . T M AT B A LG & b g W HES:
DUOX2 FE K 845 () 20 {5 5E AL FFUIR BRI 2 A p A1) CH ER 5 E1T DUOXA2 FERI AR/, 258 20 i CH &
FH 2 BR p.Y246X/p.Y246X LA 5878 4 B R AR LN A4 AR AR . AR B HIEURRAE ¢.413-414insA HEAY
FH 2, p.Y246X A E 10, BrRAS p.GTOR i E 1 4], 2~3 B HPEMERE AR, 2 6 p.Y246X/p.Y246X 44
RARH Gy R RE CH BB FE K ANE CH; 4 B FRAR LR 2783, B 1 ] p.Y246X #5175 3 Iy AU 7k
ANk CH AL, HiAy 3 Wl 2 4 2E CH, £538  DUOXA2 JEPR Z87858 5 7 P b [X 5% (0L AP R s 2% 4 i b gk
CH HBJLEH WA T g damt, 28RN ERYE CH, K& DUOXA2 FEFM 5RMAFER, HRAE p.GTIR
SO 2 AR I T RETE K . [hHEYRILBIZE, 2017, 19 (1) : 59-63]
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Abstract: Objective To investigate the characteristics of DUOXA2 gene mutation and the genotype-phenotype
relationship in children with congenital hypothyroidism (CH) in Guangzhou, China. Methods A total of 20 CH
patients with suspected thyroid dyshormonogenesis who had no DUOX2 gene mutation were enrolled. These patients
who were born between 2011 and 2012 were screened and diagnosed with CH in the Guangzhou Newborn Screening
Center. PCR and direct sequencing were used to analyze DUOXA2 gene mutation. Results Among the 20 patients, 2
had p.Y246X/p.Y246X homozygous mutation; 4 had monoallelic heterozygous mutation, among whom 2 carried the
known pathogenic mutation c.413-414insA, 1 carried p.Y246X, and 1 carried a novel mutation, p.G79R. Reevaluation
was performed at the age of 2-3 years, and the results showed that the two patients with p.Y246X/p.Y246X homozygous
mutation were manifested as transient and mild permanent CH, respectively. Among the four patients with monoallelic
heterozygous mutation, the one who carried p.Y246X mutation was manifested as typical permanent CH, and the other
three were manifested as transient CH. Conclusions DUOXA?2 gene mutation is a common molecular pathogenic
basis for CH children with suspected thyroid dyshormonogenesis in Guangzhou, and most of them are manifested as
transient CH. There is no association between DUOXA2 genotypes and phenotypes. The novel mutation p.G79R is
probably a pathogenic mutation. [Chin J Contemp Pediatr, 2017, 19(1): 59-63]

Key words: Congenital hypothyroidism; DUOXA2 gene; Mutation; Child

o K ME B O BR D) B8 AR AE (congenital A FHBRRE, WEEATSEHHRIREE A
hypothyroidism, CH ) /2 T-HUARBREY /-6 . 2L SRR R, ERH R E A A R
[ Wik AT | 2016-08-25; [ #52 A1) | 2016-10-13

[AEHFA ] T, 2o, Bl fEBEEE.
CifEfEd ] Bk, 2o, M, TR,




W19 %91
2017 % 1 H

P E SRR E

Chin J Contemp Pediatr

Vol.19 No.1
Jan. 2017

—Fh WA SR E N I . FRIE CH B &9
LN 1:2 050", 7MIT 2011~2012 4E CH B9 & 9%
RN 1:2 7797, AERM R R, HURIRME S
BRI BT B CH Y Eb 1) S 3 b 34 B e IR
A ALTE 2 (dual oxidase 2, DUOX2 ) JE P 48 78 f o
UL H 2008 A R KA 2R Zamproni 45 K
I 8 WA AL A A T 2 (dual oxidase maturation
factor 2, DUOXA2 ) FEFIZ25VE CH LK, DUOXA2
5 CH By C Rk 57 2 0CHE . AP 7ERTIN CH
S RATIR A AL B, X DUOX2 A
DA e B0 55 1) 20 (51 8 AL HH R B B 28 R B st
CH HJL#EAT T DUOXA2 FEH AR, R M
HiIX DUOXA2 FEH 9828 4 . FER AL 5 3R AU Y

1 RS

1.1 HRITH

JN T B A L0 A RO B S R R AR
HREW AR AE 127 3L WxF N 2011 4E 1 A 1
H % 2012 412 7 31 H A 19 433 578 il 4= L
HEAT T CH ffi#y, 2 CH 156 1], HrpBe R
JR I A R A CH 118 5] (524 it FROIR i b
PR HUR PR IE B S K3 ), ARSI
(196 151 B fL AR i 9 3= 5 BB AS-PE CH 2L 60
BIAFAE DUOX2 JEH 248 | 2 B2 A TPO [ %€
ASFTEUK AME CH ) PV IERE |, X H4x 34 49 CH &
JLH Y 20 1) (59%, 20/34) HEAT DUOXA2 %
KA, KB 134, 76, TIMZELR,
GARRAE: (1) HrA L I 4% A A4 HEOBR AR
#ZE (bsTSH) =9 mIU/L; (2) 1 MHNEAI
THIEHARAIRIL E (STSH)>15.00 mIU/L (4~30 K2
FZAl . 0.47~10.00 mIU/L) . B HUREZE (FT4)
<15.00 pmol/L ( Z%({H: 12.00~29.34 pmol/L) , #4
7 A7 FEIR R LE s R (R TE AR [0 32 HER R A4

B JLHARIATR S % {H: 06202 mL) ;
(3) HUARIREREF (TG) IEH SIS (SH5H:
3.50~77.00 ng/mL) ; (4) HARME A & bk
TGAb. TPOAb ¥4 B4 Rl AILIE B 50 1] JG 1l 2%
KZA . M 2011~2012 4EH A= . CH fifi A B AY
T JE ACAEAAE X R, TR AR B E, AHT
FEIRAST M T 10 & L B 7 H O e B B At
J LI N R

1.2 EFZH DNA $2EX

SRAESNEFR KL 2 mL s il g 4lhr A, RH

JE T 1BCEEA YR A BR 2 A Lab-Aid #8250 2515
SRR DNA.

1.3 DUOXA2 ERERTHHT

R 4l NCBI £t 45 & DUOXA2 % [ & 4

(NM_207581.3) , W H51#3 it A4 Primer 5.0
Wit 6 X519 (F 1), ¥ 1 DUOXA2 B fr f7
AR B F 5], 5P H AL S AR
DR A3 A7 B w14 . PCR LR ZR ;10 x Buffer
(Mg™ plus ) 2.5 wL, ANTP Mixture ( £ 10 mmol/L )
20 wL, ExTaq 2 & M (2.5 1U/pL) 0.125 pL,
FREES I (10 pmol/ L) 45 0.5 wL, AR DNA

(80~100 ng) 2.0 pL, SN £ F/KE25 pL.
PCR S 451F: 95 CHIAEME 5 min, 95 CAHE 30 s,
64 CiE-k 30s, 72 CHEMH 50, L35 MEH; 72 C
FRIER 10 min, § 34 7= 9138 BN B RILH I
A BR AR AT 2lAR S ABI3Z730 74 ).
W45 S 38 F DNAMAN £ Chromas 345 1E % 5
P AT X . e B AR ) 5 N 2R PR %8
AR (HGMD ) . T AL B . BT
iR 22 S PEBEE (dbSNP) D R b Sc ik i A 75848
S AR, IS S o DR R A s 2 A
B IEARTE 50 % REFEAS R gEA TR, XoF Bt S 58
AT 10 DA T GEAS L 1Y) 24 BEFR R ~F P 43
Mr, FF3EFT SIFT Hl PolyPhen-2 #4125 H R T RE T
.

%1 DUOXA2 £ PCR 3| ¥ B ¥t K BB E

Jr B EiEsi (50 >3 ) TSI (50 >3 ) FrBARE (bp)
1 GGAAAGTAACGGCTACAGACAGTG CACTCCACCTGAGCCTCAATTC 537
2 TGTTAGGGTAGATGGGAAATGGG AGAGTGGGAAGAGGGAGCAGA 391
3 GCACCTGGGACAATAGGGAACT CGCAACTAAGCGGATTCAGACA 554
4 CTGAATCCGCTTAGTTGCGAGGT GGATCTTCTAACCCGCGAGGCT 432
5 TTGACGCTGGGGTAGGGATAAAG CTCCCGCCACACACCTCTAATC 545
6 AAGGGTTTGGTGTCTTGCCGTGT ACTTTCCCTGGTGCCTGCGG 575




F19E 51 P E SR ILA L E Vol.19 No.1
201741 H Chin J Contemp Pediatr Jan. 2017
1.4 Bt W (P3) RIUCNVIAI K ANE CH KBS, HAR

FiA5 CH (8L 2~3 % WK 15 22 i HOIR IR 251
A, BAWREGE S B TSH, FT, & TG /K
-, MG TSH & FT, KRG R EEH: (1)
B CH, TSH X FT, IE%; (2) JKATE CH,
TSH>15 mIU/L £ FT4 <15 pmol/L Sy #L3 {1y 7Kk A P
CH, AkZe/cfgHRIERBAUAYT s Wk TSH B
B w (TSH 7~15 mIU/L) £ FT, 1IE%, % E Nt
JERARANE CH, EWIRETIUEE, DB
EL g

2 #R

2.1 DUOXA2 EREH#7

TE 20 5] CH LA, 6 fil4G i DUOXA2 HE[H

RAZ, PITCHRIRAH SR s, o 2 90k

EAIRAR: .738C>G(p.Y246X) 4l & 278 4 1N
AT E, 0B HIRAE ¢.413-414insA(p.Y138X)
2 fl, p.Y246X I H R A% ¢.235G>C (p.GT9R )
WES 1F, WK 1. HRA p.GTIR 1 50 4% if
HrpRA i, 10 FOAS R A SRR R SF Mo d2
ISR B AR AR (G) WS (K 2)
SIFT J PolyPhen2 HAFHINIT 434351124 0 F110.997
PRI IR R B T RE, B0 TR
2.2 DUOXA2 EFEISREKXFR

6 5 DUOXA2 % (] 2 2% f8 LT A& L i £ i
TSH>10 mIU/L, AJ5 140 H W& & TR IR aE#
NI FT4 AR FE sTSH 351 8, @A s
4 fGIEEA R BRI . 2~3 28 FEATAN o B
CH 4 ], 52 KA APE CH 4% 1 4,

2 5] p.Y246X 445 52 A% B LI R %% U3 43 51 -
BEME CH (P1) R AN CH (P2) , P2
PPAG G525 5 1 4E, SsTSH 7E 7~9.9 mIU/L., FT4
IEH, BTG WS, HIRG T/ AR
MRZBARIT s 4 oG L, BR p.Y246X 5

3 IR CH, W3R 2,
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* 2 6f DUOXA2 EEZRTH CH BILHWEEE R KR I
i iz FEIEAL DUOXA2
SE pER| bsTSH sTSH FT, FHHR i TG sTSH FT, It RA U1 SLPH
(mIU/L)  (mIU/L)  (pmol/L) (ng/mL)  (mIU/L)  (pmol/L)

P B 72.6 >75.0 <3.9 i~ 80.0 1.2 22.3 BNt CH  p.Y246X/p.Y246X
P B 26.2 33.4 9.9 1EH 239.5 9.9 169  JKAMECH  p.Y246X/p.Y246X
P3 113 35.0 10.5 Ji K 40.9 15.9 14.8 KAMECH  p.Y246X

P4 5B 25.8 16.3 9.1 PN — 3.3 21.0 BHHE CH  c.413-414insA

P5 I 113 >75.0 <3.9 Jif A 223 42 12.3 PP CH  ¢.413-414insA

P6 B 92.5 39.3 9.6 1B I 4.1 19.8 it CH  p.G79R*

e B RAL . [bsTSH] T ML LCN A IAL TR AR [T6] FURIRERER A [CH] SERMERIR D) REIRAGAL -

3 iTig
DUOXA2 5 172 N 5t 9 (1) — R [ A &
X e A H,0, iS4 DUOX2 Ry F5is . WA K E
AL % ¥E T AR, DUOX2/DUOXA2 R 48 HTAif
BB S 2R 1,0, ARG, 1 TR R IR R
ALY (TPO ) RIBLE MLk RE, M- FEH
NI e e

A2 DUOXA2 5 [Fl 2 o7 T 44 a4k 15q21.1,
K& 15kb, &A 6 MINET, il 320 S
fig ™, SRR EAKRERG, 24 k1, HGMD
(http://www.hgmd.org ) TR T 10 Ff DUOXA2 &
oA, Hrpds 6 el L2748 | 1 it X
VRN SRAR 1 RN R A B 2 AR K 1 B
AR, TR ¢.738C>G (p.Y246X) & FE A
DUOXA2 JE F i e WRAS , R R S EmSHE
FIROEE 5 5 R AT C o it P 25 F 3l e o, A4
SEIE S % 5578 T 3 DUOXA2 & e 58 4 1%
2, Zamproni 25 1 ¥ UCHRGE 144 T E R Lot R
R p.Y246X ZiG A%, lm R R I EE KA
PE CH, HAEH 426 2848 1 AR I IR B e R AE &
Liu 58 " HGE T 1 B2 A L& 121 p.Y246X
i G RARTEN) CH B, FERVRIRM R, 2 2k
(e VIR AR R 1A H FEPEAS I 2 80 A 58 5k A
PE CH, AWF7E % 81 3 17158 L5 p.Y246X A%,
Horbr 2 45 p.Y246X 25 587 14 8 Ll PR I3 53 5]
R WHE CH RN BE K AME CH, Wi p.Y246X
Fe A B LR BN A AE CH.

c.413-414insA(p.Y138X) Ml ARSI R AE, S
A 138 1S T TAC F5778 Jy 2 1 %45 TAA, i
DUOXA2 5 468 183 NE IR, 2013 4FF, [E] 2%

HOYi AR RGE TR RAE, WS, R
Park 45 P! XF 112 34 L CH 835 & 58 1112 b
iy CH BEVEFT T DUOX2 5 DUOXA2 ZE2E - i1y
i, KIL9 G H BN c.413-414insA R, H
o7 iR c.413-414insA FRAE AN FE R 24 A AR, 2
151 A R I DUOX A2 HAth &5 47 3k R 8 AR (R & A
Fe B RAs . B AR c.413-414insA Blpf 8
PREGIA R SCRRGERL . AT B, 249 ¢.413-414insA
o A B E CH,

HRAE ¢.235G>C(p.GTIR) T2 235 i 4% R
KA G>C i, %5 79 %1 AR H 2w
MRS B . XA AE HOMD BE 1 . T A3
PRIZH T S 8508 12 . dbSNP B0 22 K2 1E 5 X6 R 21 ¥4
Kk, HEAFLBRHAR (G) 7F 10 FARE
YyRh R = BEARSE, SIFT % PolyPhen2 B /41,
PEIRIZ AR R R I RE, B p.GT9R BUw ]
AEPER K

DUOXA2 JE A 2 5 Je o iR Bt ast 4%, (R IR
TEOBHIESE, DUOXA2 FLAE( B K 278 5 CH &R
A KB RBFIE S — 2B UE S, DUOXA2 PR 3L
A7 53, I PR 1 5 A0 ¥4 AT R B A CH sk &
PECH, BRI 2AH RN I A (U0 p.Y246X 4l %8
), Hlm KRR AANAAAE 22 5. DUOXA2 HER %8
NI CH BB I R AT 76 B 5 5 M 1 J PR ]
HUTFIMHEEAR: (1) KNIEEE DUOXAL
BHREE™, DUOXAL EiEZ 5 DUOXA2 14 1/5,
2 DUOXA2 E A TG4, DUOXAL & HBEH 4
R (2) R ER, = sipnd 235 m]
M HURIRME NG (3) WHEfFFES CH A
KB FHAFER AR ILAE, fan5 TPO. TG. TSHR
GRMMRARIAE, SI4, R TR 5k
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JRIBRTE, HEA DUOXA2 JE R BAAE {7 i K 28 75 (1) £
JLAT REAFAE e A FE A iy DX (1) o — S5 6 1R () 28
B

AHWFSEAEF ARG CH 43 TR A 7 27 5% S
B X DUOX2 366 PRSI & B S3 1Y) 20 1) B¢
LFR AR R A i CH LEET T DUOXA2
FEHRAS ST, 6 B DUOXA2 ZEH %45, H
DU, ) X DUOXA2 3[R 2848 fr 8Ug A4 L
CH M ERFLN 1:36 131,

ZE LT iR, DUOXA2 3 K & A8 76 ) M Ml X
SBEDL IR IR I A B A CH UL R I,
DUOXA2 J PR B A3 g 58 78 5OWU A i 58 78 1 m] (3K
BT CH MOANTRIRR B B 7K AP CHLG BT 4% p.GT9R
JEORTESAR AT REYE R WIR CH RN, X8 S
BIT . WIS RS %

(& % x #k]
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