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6T I EU i ( GoPD) SER 287 54 LR R S A IR R MAEN KR, Hik  UGTIAL TATA & SME T 1 S BT
5 H1 GOPD R AN ¥ 12 & PCR 47 3% A1 5, 44 it 58 A8 R AR 1Y) B e, X L EAT IR TR . 43 T 5 91 2 B %o R 4
UGT1A1 Gly71Arg #l TATA £ 3L LM R 1225, 1 F logistic [0 34387 3% P 2 25 Xt 7 A L A 45 & 4T 2 1M,
SEREMEM, R R4 UGTIAL Gly71 Arg LR Z S MEM B F 43 5XT A LR E R F SR FE X
(P<0.01), JMI4L Arg 3557 FE R g 5 F X JEAL (P <0.01) , #5141 UGTIAL TATA &R AR BRI 34 5
TR L 22 S R Ge i R L (P >0.05) . Logistic [AH 4347 7R UGTIAL Gly71Arg TATA S F1 GOPD £ [H 5
AT A L TE AR G5 A NELT 25 AT &2 1Y OR {B.(95% CT) 433117 5. 468 (2.274,12.818) 0. 688 (0. 266, 1. 778) Fil 5. 081
(1.070,24.133) , #5it  UGTIAL Gly71Arg Fl G6PD JFEPR 55 7] BB A L i R 45 4 IHAL 25 I & AR IR A
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Genetic factors in the occurrence of neonatal unconjugated hyperbilirubinemia

SUN Ling-Ling, CHEN Yun-Sheng, YU Zhen-Zhu, HUANG Bao-Xing, XU Gang, MA Dong-Li, LI Chang-Gang, LIU Lei,
LIU Xiao-Hong. Department of Neonatology, Shenzhen Childrens Hospital, Shenzhen, Guangdong 518026, China ( Liu X-
H, Email; [xh040131@ yahoo. com. cn)

Abstract: Objective To study association of uridine-diphosphate-glucuronosyltransferasel Al ( UGT1A1 )
Gly71Arg, UGT1A1 promoter TATA-box and glucose-6-phosphate dehydrogenase ( G6PD) gene mutations with the
occurrence of neonatal unconjugated hyperbilirubinemia. Methods The TATA-box, exon 1 and exon 5 of the UGT1A1
gene and the exon 12 of G6PD gene were amplified by PCR. The products of PCR were analyzed by direct DNA
sequencing. Clones for the mutations of the UGT1Al gene and the G6PD gene were constructed in order to identify the
results of the products of PCR. Seventy-two neonates with unconjugated hyperbilirubinemia ( case group) and 65 healthy
neonates ( control group) were enrolled . The genotypes and allele frequencies of the polymorphisms of UGT1A1 Gly71Arg
and UGT1A1 TATA-box were compared between the two groups. The effects of UGT1A1 Gly71Arg, UGT1Al promoter
TATA-box and G6PD gene mutations on the development of neonatal unconjugated hyperbilirubinemia were estimated using
logistic regression models. Results  There were significant differences in the genotype distribution of Gly71Arg
polymorphism of UGT1A1 gene between the case and control groups (P < 0.01). The Arg allele frequency of the
polymorphisms of UGT1Al gene in the case group was significantly higher than in the control group (P <0.01). There
were no significant differences in the genotype distribution of the UGT1A1 promoter TATA-box between the two groups
(P>0.05). The OR and 95% CI values of UGT1A1 Gly71Arg, UGT1A1 TATA-box and G6PD gene mutations associated
with the development of neonatal unconjugated hyperbilirubinemia were 5.468 (2.274,12.818), 0.688 (0.266,1.778) and
5.081 (1.070,24.133) respectively. Conclusions UGT1Al Gly71Arg and G6PD gene mutations may be involved in the
development of neonatal unconjugated hyperbilirubinemia. [ Chin J Contemp Pediatr, 2012, 14(4) :256 —259 |

Key words: Unconjugated hyperbilirubinemia; Uridine-diphosphate-glucuronosyltransferasel A1 ; Glucose-6-phos-

phate dehydrogenase; Gene mutation; Neonate

Wk B

e S E|

[ 2011 — 10 -27; [ #&[8] A4 72011 12 -29
e
(3

YT R RI55 H (200903092 )
%/J\IAI% AR B AR E,
el , FAEEEI,

H RN

B fETEH X

[ N

- 256 -



55 14 55 4 1)
2012 44 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No. 4
Apr. 2012

=

ST LR A A IR 2 e 38 1% R 2 B
FEA MBI D, IR BT 2 PR
TR I R AL 1 A1 (uridine-diphosphate-
glucuronosyltransferase 1A1, UGT1A1 ) FE[H % Agtl
125 -6 -1 152 i S0 ( glucose-6-phosphate dehydro-
genase, GOPD) L[N 5875 FIA HLIA B 55 B IH %
213 (organic anion transporter 2, OATP2) Z£ )5 [, TF
Xt UGT1A1 Gly71Arg  UGT1A1 TATA & F1 G6PD %t
PR 978 555 2B L i R &b G IHZL 3R AT 5 R Y WF 5
Hh B N A AS [ DX 2% 3 i A B 4508 BRI
2GR T TR M DT A L R4 A LT
R MAE A A3 PR ASBFFE R 1A X 72 5]
ARG A B LD Z I AE &L S 65 491 1 A= LY
UGTIAL 3:[H 12 5 F TATA £ M3 T 1(Exon 1)
MR F 5 (Exon 5) A X P 28 GOoPD 5875 5
FREISE FSTER/(II S
1 ARSI
1.1 HEIEK

72 Bl ARSS A ARLLER AE LA 2008 4F 1 H
Z 2011 485 J ] AT B 7 A LR 2 H A L
RIZE ) , 53 B 65 f5iIAS T FuAt B e ) BHs B 1Y 1
R A LR R, ¥ U5 . ABO (R il Y
NGB R AR L, B R HAb R &
kA = MUMAE SRR A . PRALA] RIS REFLIESR
R ERESZ RIS FE L. ARG
55 4 RRCSE FB A L) B A L BRI BRI 12 W
PR, FEHERR S R R g
1.2 7Hi&

1.2.1 ## FhEC 2 mL EDTA Hr&é ki, H
DNA #4210 & (QIAGEN 23 w] ) $12 4 Ifit 11 48 g
B4 DNA, - 20°C fRAFHEI 41 DNA, A48 A2 AE
PRISCEASHE , R H Primer Premier 5.0 5 [k, 1%
it UGT1A1 3[R )3 3) T TATA £ . Exon 1 #l Exon 5,
G6PD FE[H Exon 12 il B-actin FHHEXT HEIE 5 X559,
IV I RARKRSEOLER 1, KRB SF% 751 Gen-
Bank % 5%5 4 NC_000002. 11 A1 NM_000402. 3,

1.2.2 TATA B3 .Exon 1 Exon 5 #= G6PD A R
T ¥R R BAR B R PCR Sz i 14 £ (a4
50 wl) :ddH,0 36.75 pl.,10 x Buffer (& Mg’ )5.0 L,
dNTP(2.5 mmol/L) 4.0 pL,Ex Taq [ (5 U/pL)
0.25 pL, . FWEIY (10 pmol/L) %& 1.0 pL, #
M 2.0 wLo PCR K27 :95°C A 10 min; SR
J& 94°CAEM: 30 s, 50°C 1B k 30 s,72°C 2EfH 43 7] Ay

45 5 45 5,40 s.30 5,35 MEH; fJ5 72°C 4 i
10 min,10°C ZERT

%1 UGTIAL #n G6PD ERFIERMF5H
K EE GC i ek

LR 24 PR SIYFEI(5°—3") (bp) (C) (%) /(bp)

TATA &  F:TTATCTCTGAAAGTGAACTCCCTGC 25 61.3 44.0 619
R:AAGGAAAGGGTCCGTCAGCAT 21 60.8 55.0

Exon 1 F:AAGGACTCTGCTATGCTTTTGTCT 24 59.0 41.7 675
R:TGCCAAAGACAGACTCAAACCTA 23 59.4 43.5

Exon 5 F:TTCATACCACAGGTGTTCCAGG 22 59.8 50.0 554
R:GGGGGCACGATACATATTCAA 21 59.9 47.6

G6PD F:GACCTGACCTACGGCAACAGATAC 24 62.0 54.2 369
R:GCTCAATCTGGTGCAGCAGTGG 22 65.3 59.1

B-actin F:GTGAAGCTCCCTGACGCCTACG 22 65.9 63.6 260

(PHPEXTBE) R : GCTCAATCTGGTGCAGCAGTGG 22 65.3  59.1

1.2.3 PCR =4 5 UGT1A1 3£ A (Exon 5
Exon 1) Fll G6PD H[H >R H] PCR = ¥y ik 1] M 7,
UGT1A1(TATA &) W=k H] PCR 74 S il )7 , %
RINGEASRT S A(TA)6TAA > A (TA)TTAA Exon
1211G >A G6PD 1376 G >T F1 G6PD 1388 G > A 4
AL, 3B E I
1.2.4  HBERE  AFXSOBAL4 Exon 1 211G > A
I TATA Al AZRARRKIE 5 REAR,G6PD 1376 G >T
1 GOPD 1388 G > A %3k 2 filFEA AT seBEM 2
JEHE(H ] Promega pGEM-T easy vector, 3% 42 )W &
%M 2 x Ligation Buffer 5 wL, pGEM-T easy vector
0.5 wL,T4 Ligase(3 U/uL) 1 pL,PCR ;=4 3.5 uL,
R E R Y Ak DHS o JERSZ 25 4, PRECEAAS 7
B IF AT IR, P45 R 5 PCR 1l 45 5L ik
TTXF o
1.3 FitFEaHh

FH SPSS 17. 0 Geil- 4 fF it A7 B o b BE A BY
AR SRR IR R X K B UGTIAL GlyTl Arg
FEH Z 8 (UGTIAL TATA G LN Z M G6PD
BLPR G AR N A L AR SS A NH 21 3R ILAE 520 1) I 3
Ft (odds ratio, OR) F195% AJ {5 X [A] (CI) FH 432
7 logistic B3 434, P <0.05, OR >3, 95% CI {H
AU 1 AEFAGE
2 #HR
2.1 PCR =4

o PV 2EL R XS B 2 AR A F) i TR B 3 5 PCR 774
P E A R AR AT se il 1, FL v b
T P45 S PCR YN P45 R 58 42— 2,
2.2 WA UGT1A1 Gly7lArg Z5EEE R %
REMERTER LR

FRIZHFIR BRZH UGT1AL Gly71 Arg 227351 Bk
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PR o Al 22 3 A G i1 22 8 X (X = 22.278,
P <0.01) ; W2 Arg %57 HEPRUATAR ] Sl i T % BR
H(x* =9.584,P=0.002), WFE2,

2 W4l UGTI1AL GlyTlArg Z5MEFAB G RE

MEESREMLER [(n(%)]
a5 BIE

Arg/Arg Arg/Gly Gly/Gly Arg Gly
MHEZL 65 4(6)  5(7)  56(86) 13(10) 117(90)
Bl 72 4(5) 30(42) 38(53) 38(27) 106(73)
¥ E 22.278 9.584
Pl <0.001 0.002

2.3 T UGT1A1 TATA E2uMERBSHR
L EFEMER L

I I FIXT HRZH UGT1A1 TATA & Z 38R
R 225 G2 5 L (" =0.887,P =0.394) ;
R A(TA)TTAA S5 {57 PRS2 5 %) R AT HE 3%
R 2#E X (x* =0.790,P =0.374)
WF3,

*£3 T UGTIAL TATA ESSHERBLSGRE
MEEMEHLE [2(%)]
2 NSpID RS LG S AR

Al ik

aitst AT BAR (TA)7T  (TA)G
XTHRLH 65 0 15(23) 50(77) 15(11) 115(89)
el 72 0 12(17) 60(83) 12(8) 132(92)
Paki:! 0.887 0.790
P1H 0.394 0.374

TE:RH(TA)7 5 ACTA)TTAA IIfT S 5 (TA)6 2 A(TA)6TAA
WIS o

2.4 UGT1A1 GlyT1Arg EE S IHEILT K
LEERBLI R MAE £ 4 B #20E

UGT1A1 GlyT1 Arg %& R 22 25 o X658 A L ok
LA RRAT 2 MRE &A1 OR R 5. 468 ,95% CI Jy
2.274 ~12.818,P <0.001, #2775 UGT1Al Gly71Arg
SR g J2 o A ) L s AR 4 G IR 21 26 I s 1 f b
H#E, k4,

&4 UGTIAL GlyTlArg EE S MM FEIL T RE
BRARMERENFZE [2(%))]

UGT1A1 Gly71Arg 3L 2254

205 LA
WA Y AR
papitskil 65 56(86) 9(14)
Yo Bl 4 72 38(53) 34(47)
OR {H(95% CI) 5.468(2.274,12.818)
P i <0.001

2.5 UGT1A1 TATA EEFESEMXNFEILS K
LA R MAEE £ RN

UGT1A1 TATA & 5L 2 XA ) Lm &
ZEA AL ZIMAERT OR (B} 0. 668 ,95% CI 1 0.266 ~
1.778, P =0.440 ,#&75% UGTIA1 TATA &3k H 545
A L AL A LT R A AR fE R %, WL
%5,

K5 UGTIAl TATA EERRTEXNHMEILSKES

P EMAERENFIE [n(%)]
UGT1A1 TATA &3[R L2451
205 %k

Li5geceitl AR
papiicEa:) 65 50(77) 15(23)
JAE 72 60(83) 12(17)
OR {H(95% CI) 0.688(0.266,1.778)
P1H 0.440

2.6 G6PD EERTXFEILSKESELEZMN
fiE & A B9 B2

GoPD FHZAR B Lim AR 4 A LT LAE Y
OR {8} 5.081,95% CI 7 1.070 ~24.133,P =0. 041 , 3
7 GOPD FERIZAS I Az L A4 A MHLT R IUAE &9
Ik E R, W3k 6.

%6 GOPD EERTXMFEIBREFBOAEMIEL
W [n(%)]
G6PD FEH Z 451
4151 %

A ) AR
X R 2 65 63(97) 2(3)
G 72 62(86) 10(14)
OR {8(95% CI) 5.081(1.070,24.133)
PAH 0.041

3 itig

AN UGTIAL YEPE R B IE S5 R HT A4 LS
REEGILZ MAE ) — D RHE " . KA
L AT , 75 B T A0 N 2T BRI AT %
({5, B UGTLAL [R5 % %0 Wi 15 iR 45
AR K M R 2 A IR 4T T HE R A,
UGTIAL 3G T, S BT ME N AR 25 & BB LT % 1
ZEATIHLT R ARG 5 FE % A RS, DT 51 /2 L I
AR 25 R 21 2 K i o 32 00 R E AR
UGTIAL 4R 5L R E 7 T Y (a4 2937, BLE R B
30 £ UGTIAL FEH A 5, 43 B T4 2 T I
A S AR TN UGTIAL 3R 78 S 45 Wi
FHIEA . (1) TATA £ TA Z8A8 70, WU AT A %

Brags S
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WA TA 4 A, fIEH A (TA) 6TAA 5748 hy
A (TA)T7 TAAMD HEM MG ARERAEAE 5 A8 A
TA T ¥, (2) Al IE 548 UGTIAL |1 Gly71Arg
(RP Exon 1 211G > A) # K £ 0., 5 4 UGTIA1
Pro229GIn 55 4 4p B T Arg367Gly | %5 48T
Tyr486 Asp 1578 St A HiE 1 |

(€41 Akaba %' 3i73H Gly71Arg 2875 B 4 %R 5
H A st K v BN rp s v o8 A L s IH 1 2% I AE
R FRAT K, 2002 4 Yamamoto 25 4 18 H A< Hi
Az LRI IEET R ILAE Gly71 Arg 58745 25 40 s PR 431 32 B
BT X AL, g e R B PR
WS ARBFFE R UGTIAL GlyT1 Arg 58 A5 45 i K&
DRI A3 2% B J v 1 %) BE AT 9 6 R A%, 3R B UGT1AL
Gly71 Arg J [K] 8 25 XoJ 9 A= L s AR 45 & IR L1 & I e
1R B P

1998 45 Beutler 2177 Xif BRI I 45 14 85 1 &
NG FE I SE 36 B4 UGT1AL J5 3+ X
TA FTEEEWGE, RELEAFI A A(TA)TTAA S547 5
R R 0.387 PN AR 0. 16, AL M58 A\ HE A7
ES5 MR8 A TA HE TR FRA, AR
Iz A (TA)7 TAA S50 5 R 36 55 % IR 4 2 5
Tgit2EE Lo

TEE P, BF58 UGTIAL Gly71Arg . UGTIAL J& 5
FIX TA EREH.GOPD FEH AL 58 A ILim R4 &
NHEL 2 IMAE A& A 8] B 06 R A P4 b, 2005 4F 1
TP R GE GOPD Bl [F i 474 Gly71Arg 58 74%
BT A L IH LT 26 IUAE & 15 0, 1 B — G6PD
BB — A7 7E Gly71Arg 2875 5 5 IR 21 2 1L K& 95
ToKe, 2008 4 FELED IR UGTIAL TATA £k
R 2848 504 LR AL R MURE M R R Je 6 . AR
45\ UGTIAL JEH GlyT1 Arg 7258 5 1] B S Ui
BB AE LB E W B IR IR 22— ARWFSE B
UGT1A1 Gly71Arg 2878 Fll G6PD 5875 ¥ % ] REHT &
A L R 45 A AL R LE /9 & 0 R A 1
UGTIAY JEHJE 87 TATA SIEHNRAE S5 Z K.
AWFREGERE Tk E NS HEE 2L, (A S AR
A]RE PRI 7T % G2 A s A A1 AN [ T WA 25 57

(& % X #]
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