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L5 R 6 RIS AR LA, 432 R243Q( 14.4% ) \ R241C(6.8% ) . TVST+2T — A(2.7% ) . 12555(0.7% ) .
G247V (0.7% ) F1 G247R (0.7% ) o ANGEF 7 RASIER EITHR N 26.0% (38/146) , FLE5E S5 28 F BT HE4 45
FASFIFP, [T IL R241C S0 FE N 788 b 3 im0 (10% vs 3%, P<0.05) o 4518 T EHIIX PKU £ L
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Analysis of mutations in exon 7 of phenylalanine hydroxylase gene among children
with phenylketonuria in Ningxia, China
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Abstract: Objective To investigate the type and frequency of mutations in exon 7 of phenylalanine hydroxylase
(PAH) gene among children with phenylketonuria (PKU) in Ningxia, China and to provide a basis for the genetic
diagnosis and prenatal diagnosis of PKU in this region. Methods Direct sequencing of PCR product was performed to
analyze the sequences of exon 7 and its flanking introns of 146 PAH alleles in 73 children with typical PKU (39 cases
of Hui nationality and 34 cases of Han nationality) in Ningxia. Results ~Six mutations were detected, including R243Q
(14.4%), R241C (6.8%), IVSTH2T—A (2.7%), L2558 (0.7%), G247V (0.7%), and G247R (0.7%). The overall frequency
of mutations (missense mutation and splice site mutation) in exon 7 was 26.0% (38/146). The detection rate of R241C
mutation was significantly higher in children of Hui nationality than in children of Han nationality(10% vs 3%; P<0.05).
Conclusions In Ningxia, R243Q mutation in exon 7 of PAH gene is most common in children with PKU, followed by
R241C. The frequency of R241C mutation in exon 7 of PAH gene varies between children with PKU of Hui and Han
nationality. [Chin J Contemp Pediatr, 2014, 16(3): 259-262]
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KRR N 029%0 (1/3423 ) Vo ARAFFEXF IR KRG
1) 73 {9l 22 L1 PKU 8 JL PAH FER AP+ 7 547
SRR HT, BT B HLIX PAH R 58745 (1) R
L, RIZH X PKU PRS2 Wi RS

1 ARSI

1.1 HARMH
73 5] ( [\ 39 5], VU 34 ] ) £ PKU

BIL R 7 B A ) L A rhuo T 2010 45 1 A
F 20124 12 A iz, Hd 64 B AL LA i,
9 B IEER G HA12 . ARl 15d = 13 %, Bk
3844 (1nljg 17 451 ) , 2t 35 i ([l 22 f1] ) o
12 Il Phe ¥ FE 7F 582~2940 umol/L 2 8] ( 1E &
Sl <120 pmol/L ) o i A BILIHEAT T IR IGERS
TSP BT L I S N A R I RN DO S A
T SL s, HEBR T DS AE P S B = fE . 55 BEHR
100 & 1EF %R (1% 50 44, DU 50 44, H18
2012 4F T A LR AAR A ), LI Phe W
<120 pmol/L,, & PKU 5 . ARWFFRIRGF B ILK
sl Wb A0 A5 T R

12 BFRAE

1.21 DNA I f A A R Pk w7 & 45
CTLAIE 7R e o 7 S 111 = o1 R 7410 S 1 R R |
5 K, H 1xTE500 uL+ NaCl (250 mmol/L )
800 uL ¥ ¥ 1 ¥k, i A 200 ul ¥ 1k 2% h W]
( 100 mmol/L Tris pH 8.0, 20 mmol/L ED-TA,
150 mmol/L NaCl, 2% SDS) , SuL & H [ K,
65 C/KIA 1 he ANEBRIC T HEAEHE AR P A
200 pL fRAIEY — 5405 — SO0l (25:24:1) $EHUEE
[AIZH DNA

122 PCR ¥ ¥  PAH M4 T 7 X PCR
19, FeRE RS AN B R N e AL Y, IE

111111
ccccccccccccccccc

rrrrrrrrrrrrrrrrrrrrrrr

PAH 2[4 R241C 284 F (

cccccccccccccccccccccc

55 5'-ATGTCCCTGGGCAGTTATGTG-3';
K18 5l ¥ 7 9): 5'-TGAGAACAGGAACAAGTGG-
CA-3', 7#¥) K/~ 512bp. PCR K% 7E ABI 9700
Ry 8 F AT (ABLA W, EE) , MiAH
20 uL, H £ 15U Taqg DNA % 4 B ( GeneAmp
High Fidelity Enzyme, 3% [& ABI 24 #] ) 5 U/uL,
2 pmol/L 5| ¥ ¥ FE, 2.5 mmol/LM dNTP, 1f§ ¥ 4%
424 95 CFAEME 15 min, SEHEAT 95°C78 P 45 s,
62 CiR KB E 1 45 s (HMEERRE 0.5°C) , 72C
HE A 60s, FLAE I 11K K5 AT 95 C A2 Pk
45s, STCIE ks ME 45, T2°CHEM 60 s, 3L 24
ANIEER; I 72°CHEM 7 min JERRIRZE 4°CH .
PCR I 1% By REWHEEME F vk A

1.2.3  F3lmlE W H PCR =9 BT 87
B, R AL KT 50 oA B B AR L R R
2oz fe Srut N ABI 3130 XL U510 58
B CABLAHE], EKHE) .

2 #R

21 RETRE

%t 73 7 PKU L3 146 4> PAH {3 K 41
7 S LSNP - XA T A, AR
R 6 FhoSAR LAY, 435& R243Q . R241C,
IVS7+2T — A, 12558, G247V M1 G247R (& 1) ,
HAEN RERARR P9 14.4% . 6.9% ., 2.7% . 0.7% .
0.7% F1 0.7%, 43R5t AR NG 45 13 5878 W i
(F 1) o 73HBILH 4 IR H 2 A4~ R 58 7
( R243Q/R243Q 28742 2 5], R243Q/R241C 572 1 4],
IVS74+2T — A/G247R 2875 1 41 ) , 30 i #6&0 H 1
AIERRAS, NG T 7 RAFFER BIHR N 26.0%
(38/146 ) , Hr [l % Ky 282%, LR N 23.5%

(/=1.09, P=0.297) .
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. i e TR B B, S EOR R A I R R B PAH A
ak EREC RA @) 557 SN TR PAH 2 UL IIREI , X%
RSO eTMOA 2L BRI M BRG], SR A
R241C ¢ 721C>T 10 40 geas 6.8 o e 1] o
IVST42T — A 84242 TSA 4 BYE{EZAE 2.7 TE 134N, FRIEFCHH WA PAH R 5848
G247V ¢.740G>T 1 G 0.7 XA R4 TANL T 7, DIEEHX e, k38T
12558 ¢.764T>C 1 A RAE 0.7 42,00, HERG T HLIKBAR, K 16.4%" KBS
G247R ¢739G>C 1 Y% 0.7 o
— 6L MR 0T g SN A TR % 26.0%,
Ewrdb, WEg. NSEE . v R Y, ERTE
N D7 X P X RN X MY A A GG
22 IR g

TEREH 1) 6 Tl PAH 2878 SR v, S8 AR e i
S R243Q (14.4% ) , Hodp el o B0% JLE 55
H14.1%H 14.7% (=001, P=0.91) ., ZE75HiR
JE 5 A R R241C (6.8% ) . R241C % 2 A
A 10 BIERILF, A 8 Bkl ILE, kS
JUKE R A 10%, = FIEILE (3% ) , 2548
Giit i L (=422, P=0.04) . IVS7+2T — A %8
AEBR IR =7, G247V, G247R Fl1 1.255S /LI,

PKU (R B2 PAH JEN 2875, 13 PAH
FE LA 45 X 1) 13 S50 T AR g s X0 12 4>
W& T, %5 5% 1353 bp I mRNA, BH9% &
451 & IR BB PR, PAH B30 FE il T AR #E
25 R EEEE DD RE R CAE, 2 g A X L ]

*2 TEMEXPAHEREMNET 7 REBMESHMUMX LK

PR M 7 b X T J PAH LR 28 AR BF 5 I 1 T &2
KFHMEF 7 B I P&

AWFSETET EHIX PAH SR AN G+ 7 hdtis
T 6 FhiaeAR AL, Hirh R243Q 4543 3 PR MR fi
5 (14.4% ) , {0 5HAbAY 7 1 DA FAT B B AR AT R
ARG SR, R243Q EEAHET WM, ZHEHhT
TRy HIX, e R AR IR E T 20.5%"
AbTFE A R241C DL 725 i IX fe 3538 ( 32.0% )7,
HA (7.3%) " fiikE (6.0% ) " 45 R 0,
BFEKKE, T EHLIX R241C 28778 % 5 T Hfth M
X, % 4h4Fhge 28 IVS7T+2T — A, 12558, G247R
F G247V it JLAFTE [ P — 28 Hb X 35 %7 4 4 18
TVS7+2T — A Ll NSl 2 0012 12558 Yl |
e e N €Y VAT I I N 2 A R P
KTEM A G24TR AELAE /A TR st i s e T B
L RN 35 R (D P s e A R S D
—Fh AR LAY (£ 2) .

(%)

OB FE HEEYY dey ™ R e pyzE Y pg v g Y gy ™ AT HAR Y s U R 1 g e
R2430Q 14.4 21.3 21.7 18.2 12.7 18.8 12.7 20.5 9.5 6.0 7.3 12.0 0 1.3
R241C 6.8 0 2.2 1.5 3.6 0 0 0 0.9 32.0 7.3 6.0 0 0.4
IVS7+2T>A 2.7 0 22 0.5 1.8 3.1 5.1 0 0 0 0 0 0 0
12558 0.7 2.5 0.7 0 0 0 0.8 2.4 0 0 0 0 0 0
G247R 0.7 0 0.2 0.5 0.9 0 0 0 0 0 0 0 0 0
G247V 0.7 0.8 1.1 1.5 0.9 0 0.8 2.4 0 0 0 0 0 0
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Wi 4 R 3 4% A LR B SRR N A A ) LIS 24 40Uk A A5 T A8, sl A ) L™ 2 P I 0 ) PR A MU A S 7
4 (extracorporial membrane oxygenation, ECMO ) J&¥7HAR, #rAE LB B I = 06 7 VR FIHL I 53 i) feof ik
JRAEAEIRYT 28, WARIRS T [E A 2 O 5 St AR S 1 Ah HITUR AU 22 v gE 45 L, 7 s AR 45 6 DL 3R INAE
WILAE . FREEPES B O BF R TR . Rl AR, B 110 RFHTA: JLAE RMEACBHBR BN SR i A A
XREMEAFTAR (BPD) . By LM (ROP) | B Lk AR . Fra JUtishlkes . SRk Mg g
RAGENIMIFTE BRI, Bz LB B Gy 0 SR K K05, DA SR AR A R 3 SO VR AR S5 In) i, 5
— MBS TG, PR AR LR R R BT . BHIEAKE . S0 DR NI 3% N R TUAE B Rt s i
HIFRE 26 13 44 Bl =B L2 L RIBHIF R FG IR & 56454 (B4 LE B R Ziaiimigr b ) —it.

A% EEHEABRMEER . i rEER . JLEBER . O R ERBE A LR

JUBE, TP RHEIR . i~ , dislas Atk 1 4 BEITA 1 &4 m S,
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