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[(FWE] BB BT 09 BACH R ML 2 e B AE LR s R 2 i R 56 2 1 1A1 (UGT1AL)
FERM AR AR A RS SR R MAE R, ik RBCERACH R S IR Z e A= L Cifildl ) Boxt iR
2B LIRS 41 DNA 4% 100 4], %F UGT1AL Ji 8l F TATA £ & ifi 48 F3E17 PCR 734 R il . &5
£ KR UGTIAL JA5hT TATA & (TA) 7THARAS . 45 1 FMET GTIR £ LRAE KR 5 /b 7F 4 /> SNP
A5 (15199539868 ., 13114982090 151042640, rs8330 ) o FHFIZLM G71R A5 SE PR i 2 5 T X4 R4 ( P<0.01 ) ;
PIZH TATA & 151042640 5 18330 {37 s 3L P AU 43 A FH A5 A FE PRI %6 22 B T G 114 X (P>0.05) o Logistic
[W 9537 7R UGTIAT TATA £ . G7IR. rs1042640 J rs8330 X #7 4k JL i IH4L K Il & 2 1 OR {8 (95% CI)
71 5 0.846 (0.440, 1629) | 3.932 (1.745, 8.858) . 0.899 (0.364, 2.222) . £5i® UGTIAL K (TA) 7
AR GTIR B X G872 P9 BACH W i IR LT R e A= )L I 5878508 | 44~ SNP 37 55, (15199539868
rs114982090., rs1042640. rs8330) MEF A RIRIE . UGTIAL G71R 4 RS PG B ACH i A= L s IRL L & 1l
SEMTER R R . [ HELRILRIZE, 2014, 16 (5) : 483-488 ]
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Mutations in UGT1A1 gene in neonates with hyperbilirubinemia of Guangxi Heiyi
Zhuang nationality

WU Xiao-Jing, ZHONG Dan-Ni, YE De-Zhi, ZHONG Yong, XIE Xiang-Zhi. Department of Pediatrics, The First
Affiliated Hospital of Guangxi Medical University, Nanning 530021, China (Zhong D-N, Email: danny5911@163.com)

Abstract: Objective  To study the distribution of mutations of UDP-glucuronosyltransferase 1A1 (UGT1Al)
gene and its relationship with hyperbilirubinemia among neonates with hyperbilirubinemia of Guangxi Heiyi Zhuang
nationality. Methods Total genomic DNA was extracted from the blood of 100 neonates with hyperbilirubinemia (case
group) and 100 neonates without hyperbilirubinemia (control group), all of whom were selected from Guangxi Heiyi
Zhuang population. TATA box and all exons of UGT1A1 gene were amplified by PCR and directly sequenced. Results
(TA)7 insertion mutation in TATA box, G71R missense mutation in exon 1, and 4 single nucleotide polymorphisms (SNPs)
(rs199539868, rs114982090, rs1042640 and rs8330) in exon 5 were observed. The allele frequency of G71R mutation in
the case group was significantly higher than that in the control group (£<0.01). There were no significant differences in
the genotype distribution and allele frequency of TATA box mutation and SNPs (rs1042640 and rs8330) between the two
groups (P>0.05). The logistic regression analysis showed that the odds ratios (95% confidence intervals) of UGT1A1
TATA box mutation, G71R mutation, and SNPs (rs1042640 and rs8330) associated with the development of neonatal
hyperbilirubinemia were 0.846 (0.440, 1.629), 3.932 (1.745, 8.858), 0.899 (0.364, 2.222), respectively. Conclusions
(TA)7 insertion mutation and G71R missense mutation of UGT1A1 gene are common mutation types in neonates with
hyperbilirubinemia of Guangxi Heiyi Zhuang nationality. Four SNPs (rs199539868, rs114982090, rs1042640, and
rs8330) was first reported in China. UGT1A1 G71R missense mutation is a risk factor for hyperbilirubinemia in neonates
of Guangxi Heiyi Zhuang nationality. [Chin J Contemp Pediatr, 2014, 16(5): 483-488]
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PR — W IR I A B TR ol 1A1 (UGT1AL )
JE MR AT AR S R, R N ME— L R AT
REEA R EE"Y, 1ZEFH UGTIAT 3L 4 i
UGTI1A1 FEPHE A T Y ik 2q37, 36 5 oM
T (HhF 1~5) , HiSIXK 1602bp, BT IX
BRSNS R G 2 L, 4G TATA
BIPH ., R HE AR B G PR R, Y
M ALY 2 A 45 & B g, [ IRL R AR M5 R H Ak
JLRIARLT R e (fRiFRm e ) o S Ak [ 9 S
FEFEENTE UGTIAL BHJF 3 TATA & 5% 1
SR I, T EARNER UGT1AL 53+ TATA
B IR X R AR A D, BRACHE R SRR Y
— A3, TP B EACH R R R, b
B LR R & R R . ARG R TR e L
AH % 100 151 = BH L K2 100 4511 TG 8 B A= LAY
UGT1A1 RS 3+ TATA & A 4535 T
G, DAY i B ACH: 1% = BB L UGT1AT #2258
ARG, R UGTIAL R 2875 5 B A ik
B JE R B LR IRz BB &R, BHRE T .
1 #ERSFHE
1.1 HIRMNERSAE
PYABRAE: TP = ARl R AR H R R
JL, Hi#2~14d, HAAEH 2.5~4.0kg, FFLEBER
ERRZE B2t BILRIREEAERE A

R CRRBIgL ) - BEPLBEN 100 4] 2011 4F
6 H % 2013 4F 5 A AfEARSE BN RS Be b A= LR
R AR L, HIR BB Rk P et <%
JEOLYTT B OWITT E, S WA LEE T T
TR, DRI R ol £

X BRZH . FEHLEEER 100 4] [F) 359 7 R 3 E R
B Be =R AL R A L, FEBEBEER 3~5 d
Bifa i 2 2 B, JCEIE SR FKE Rk %
JEIT {H.

HEBRARIE: S RMERTIE . G-6-PD Sk= | fIKH
ARE L NFRRIEIL . FAEESEER . BERIL.
W iE L Sk . 2020 i 29 . ABO B¢ Rh
I AN G BT S0 e . AW . BESE AR R I ) A
FJEH AR (LR EaE., FUML. RGO BRI ) &
T LAHERR

1.2 DNA 2E

KA LANA I 2 mL LA EDTA HisE, i
W 2 /N PR ORI & (B F] ) R
HHZH DNA, —20°CH#AE
121 314t SH IR B0 UGTIAT 3
R 31 TATA & % S MME I 7 X5 149, W& 1,

£ 1 UGT1A1 ERF ERNES| ¥
519 7=
J¥ UGT1AlL o L
B B MY (5 — 3" K K
(bp)  (bp)
TATA & F:AATGGATCCTGAGGTTCTGG 20

1 834
+Exonl N1 R:CTGGGTAGCCTCAAATTCCA 20

F:TTGTCTGGCTGTTCCCACTT 20

2 Exonl N2 657
R:TGCCAAAGACAGACTCAAACC 21
F:AACACGCATGCCTTTAATCATA 22

3 Exon2 416
R:TGACAACAACCACAACAACAAA 22
F:GAAGTTGCCAGTCCTCAGAAG 21

4 Exon3 356
R:TGTTGGCCATAATATTTTCAAGC 23
F:AACACTGAGTCTTTGGAGTG- 25
TTTTC

5 Exon4 420
R: TATTTGAAACAACGCTATTAA- 2%
ATGCT
F:CAGGTTTCCTTTCCCAAGTTT 21

6 Exon5 N1 625
R:GGGGGCACGATACATATTCA 20
F: AATTAATCAGCCCCAGAGTGC 21

7 Exon5 N2 750
R:GAAGGCGTGTGTGTGTGAAC 20

1.3 PCRIEZERIEF

PCR )% i f& & ( & f& 150 uL) : 2 x Taq
MasterMix ( FE M40 AH ) 25 uL, RS
% 1pl, A 3ul, 58 F KA 7T 2 50 pl,
PCR J% I #2 J¥: TATA & +Exonl N1: 95 °C il 48
P 5 min, 95°C7Z%M: 1 min, 60°CiE X 1 min, 72°C
FEAHR 1 min, P 35K, g 72 CLEMH 5 min,
4°CHERY, Hi4y A BE: 94°CHiAZYE 2 min, 94°C7F
P15, Bk 30s (IRAJEEE: Exonl N2 Fl Exon5
N2 & 62 °C, Exon2 Fl Exon3 } 56 C, Exond 4
58°C, Exon5 N1 A 60°C) , 68°CIHEfH 30, ffIF
30 K, 68CLAEAH 5 min, 4°CIER,
1.4 GEREVEEERCF Ik

Ll DM2000DNA Marker 4 43 F 2 b 4,
U N F=9) 5 pl 76 TR 58 G i) 2 % B AR AHEE
e BRIk, AR IR EUR S BT R UM EE DNA HLIK

e =
2 I o
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1.5 PCR F=41illF (22/100) ; TR (TA) 6/7 Z+H AL
W B 4 1Y RN 7= AT O Y (i A 25 0, RAGIE] (TA) 7 4G RAE, RAMFE N

T TREARMSARAFR) , PR S5
[H SC JE W ) UGTIATL 3 R 81 0k 45 %6 R, o
chromas XTI P25 5%, MR i 2% 258 R A 25 1 P
F W B PR S8 AR i, e BRER AR s RIVEAT I 1]
J¥o
1.6 FHitESH

JH SPSS 16.0 Gt i+ 8 A i A7 B8 70 dr, R
TG A A PRUA %6 ) b e R FH R 7 R B 8
Fisher ffi UIME 3G o FEPH 22808 A= )L I
FIEH L (odds ratio, OR ) 1 95% Al {5 X [&] ( CI)
H 41248 i logistic MIHAMHT, P<0.05 MZESA
Geiterm L

2 #R

2.1 IRAEHERAR KL R
PCR J= )34 S B — 2%
BoAfs (1) o
2.2 UGTIA1 EERTXR LB
JA BT I A Rz E] A (TA ) 7TAA (T
R (TA) 7) 4i5R748 445, A (TA) 6/7TAA (&
PR (TA) 6/7) A5 5878 18 4], AN 22.0%

FBOUNS B R

25.0% (25/100) , W& 2,

BN T IX R Bl REIE] GTIR 4G
T34, Z4EF 25 1], RARHH N 28.0% (28/100 ) ;
XF BE 20 Hp KGN 1) G71R 2% & F 9 #], R A 2|
GTIR 4+, ZAMEN 9.0% (9/100) . WLIE 3,

555 AN X 5 9 ZH R X) B A 4% A6 T 2|
1491C>T ( 1s199539868 ) Ze A4 1 fi]; X} & 20 K
M) 1352 C>T (rs114982090 ) Ze4 44 1 4, i 5l
HEA R F] ; 1941C>G (rs1042640 ) Z& A1k 5
2042C>G (1s8330 ) Z2 A A ER R B, o 451 2 ]
)10 ], XFARZAGIE] 11 4], it AR PAH &
AR i A ) SCRiR, A BRAX 4 > SNP v 50 [
WEWRGE, WHE 4.

55 2~4 A IX B RN B ] S AR A

bp M 1 2 3 4 5 6 7
200

1000
750

500

250

100

B 1 IRAEVERER PR KA T4 R
Yo 172 7 X5 IR Y B

M: DNA 73 FHhprifE

CATATATATATATATAT

A:A (TA) 7TAA (IEf)

GCCATATATATATATATATATATG

il

A(TA)6TAA/A(TA)TTAA (

CATATATATATATAT GTAGGRAGAGGGC

MJﬂ p M\

C: A(TA)6TAA (IE[])

v

CTACTTATATATATATATATATG TACTTATATATATATATATG CTEAECTTATATATATATATATG

WM\MJ\MMM WMMMMMW Wl /\MM m

A:A (TA) TTAA(JZ

B2 UGTIA1 BB FREREZRZTHEN
XM TATA £,

A(TA)6TAA/A(TA)TTAA( JZ[7] )

TATA GIFE A LG RAE, B ARG R

C:A(TA)6TAA( JZI] )

CoMFAERL, kg
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Al L Y el

A: 211G>A (IE )

A: 211G>A (JZ[i )

B3 UGT1A1 G71R (211G>A ) (L =illFE

AT TGCTICTIGT

|

Ji U‘fﬁ\ﬂ/v WNJ ‘J

B: 211G>A ( [z )

TA

A HAG RS, B ARG RAL, Fi KR A R AL AL

C: 1941C>G (1E[H )

C:1941C>G ( Jzli] )

4 UGT1A1 EEZE 5 b BFXBY 4 4 SNP L =il F B

DS ZA A, C R 151042640 (752455878, D N 1s8330 i

2.3 WAHUGTIA1 EEERTMNANERE S H
REMEFMESHT

i IZH AR BRZH UGT1A1 G71R (3L R B3 A
EZRAEGIFE X (f=12.421, P=0.001) ; %Kl
IR GTIR LR 38 = X IRAL, 225705

*®2 WHUGTIA1 G71IR ERE S G REMERTERN
Lbgs [ (%) ]

D: 2042C>G (1E[A] ) D: 2042C>G (J[i] )

A K 15199539868 i KA 5878 . B A rs114982090

HOTAE, B RPN IEAL AL o

o X (F=13.444, P<0.001) ; WfilZH5
YHHEZH UGT1A1 TATA 4. 1s1042640., rs8330 Atk
PRI B o3 A S A B IR L, 22 S 0 g1t
B (P>0.05) , rs199539868. rs114982090 778
BB, RG220, ULEk 2~4,

# 3 WWHUGTIAT TATA EERE S H R EMER MR
MILEE: (61 (%) ]

FHe R R AT ST R AT % FHe PR 7R AT ST 3 R AT %
A5 B aps RE Al A5 E gl St 7 A
?A/Aj)Z TA/GT E(?(35(;) A G (?Aﬂi) (R)ﬁ ?%%6/6 (TA)7 (TA)6
FTREAL 100 0(0) 9(9.0) 91(91.0) 9(4.5) 191(95.5) XFEZH 100 00)  25(25.0) 75(75.0) 25(12.5) 175(87.5)
JiilZH 100 33) 25(25.0) 72(72.0) 31(15.5) 169(84.5) w100 4(4)  18(18.0) 78(78.0) 26(13.0) 174(87.0)
i} 12.421 13.444 P} 4.896 0.022
Pii 0.001 <0.001 P 0.070 0.881

* 4 TH UGT1A1 rs1042640/rs8330 i & E F B 4 75
REMERFROLLE (6] (%) ]

B SETES SRR R

4 P et RET TR

GIG)  (GIC)  (CIO) ¢

XIFAZL 100 00)  11(11.0) 89(89.0) 11(5.5) 189(94.5)
FHIZL 100 00)  10(10.0) 90(90.0) 10(5.0) 190(95.0)

i} 0.053 0.050
P{E 0.818 0.823

24 UGTIA1 EE EAMEX T AEREEHTEIL
Y230l

Logistic [F[J35M 7%, UGTIA1 G7TIR A&
IR TR L IR A fa R R R, R 8l
T TATA &9 AR5 | 151042640, 18330 | 5 2
ToAHE, W& S
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#5 UGTIA1 REMMLmERRTXW AEREEITEILSELZENZ [#] (%) |
151 s TATA & (TA)7 i AR2E GT1R §% LRAE 151042640/rs8330 {45
- L2 =iA GRARTRY L5 v RAFHY WL A SRASR]
X i 100 75(75.0) 25(25.0) 91(91.0) 9(9.0) 89(89.0) 11(11.0)
R 100 78(78.0) 22(22.0) 72(72.0) 28(28.0) 90(90.0) 10(10.0)
OR {H. (95%CI) 0.846(0.440,1.629) 3.932(1.745,8.858) 0.899(0.364.,2.222)
P 0.617 0.001 0.818
3 itig ACHEHT A L IR R 2R, (R AEARRIHLIX

BAE )L R R A 2%, O AR SR ISR R
UGT1A1 BRI R 5 Z 3 UIA G, UGTIAT HEF %
)7 ALFRIH A A . oA | A A
NgeAr | W XA, iR T ALK UGTIAL
RAZRRIC A 100 2 Fl, 415 3+ TATA & 16
ANRAE, 1458 B F G211A (G7IR) . C686A
(P229Q) . %52 4h & T C872T (A291V) | %53
A F A1070G (Q357R) | 5 4 4k i F C1099G
(R367G) . C1091T (P364L) . #5 54 W T
T1456G (Y486D ) 48 Lo AR % % s AR JS A7 A
NFPF 2% 5, BR3E . JEUNZ FJE 3l TATA

BRA, Hi (TA) 7R Z&®EZ Y WIHZ N5
X548 Hd Pl GTIR e M2 LY A58 A

FEFR ALK E] (TA) 73 AR, GTIR 4 L%
5 N e 5 AR 4 A4S SNP i/ A (rs199539868,

13114982090, 151042640, 1s8330) , 45 2~4 4
TR BRI AR, R P SRACH R R]

REASATAE R LR TUFh 28 25 3700 L) A HAth 58 A5 24
Tl 5 A 58 AR SR A N P 98 A8 SRARAIK
G71R J:PH%75 % UGTIAL L 1 488 T1F
FE 211G>A A, (I 5AR s i () H 2R A8 I 2
2, SECUGTIAL MR AR R TL A BE TG P
RS SEABE ST B2 ek LS AR, SRARSIR
$28.0%, = FALEDEE (0% ) ", (KT 3 EHEYI
(47.2% ) Rt irHbX (45.3% ) "2 JMKF P
S B H X (37.4% ) "', 1998 4F Akaba % 4R i
GTIR A5 HA, #hE ., P EF LS m &4
RIBABVIBCER, M5 A AR 8 &5 T8
KISt AHESE FPR 12 G71R 2547 ik PR R 5 %
TR ZEFAGI2EE X, $R GTIR R RS
PGSR ACH B A= L BRI AR A DG, X530 Ui b
DX DA B AR F A 78 A U, 454 logistic [A]
JA508F, AIIAKH UGTIAL G71R BLpH 2878 &) g

ANTRIFII ) 98 AR A 3 T REAN TR .

TATA £ (TA )n ZHMERAE LA (TA)S,
(TA) 7, (TA) 8 =FpZEAI, (TA) 7 RAE/IE
HWH A (TA) 6TAA 75 A (TA) TTAA, TEA
WG B2 LR AR MR S5 2 (22.0% ) , {Hi%
W (TA) 7465 =AML 4.0%, BIRALT
EMay e (17.8% ) . BRIMAEEA (17% )
M MEN (18.6% ) ", g Bl 4l f Xt fE 41 (TA)
7 SR PR AT R 0.13 F10.125, KT R A
(0.36~0.4) MAFMIA (0.48) , M5 HAAN (0.15)
AL " 1995 4F Bosma %5 "N IR 38 UGT1A1 3 3h
F TATA G4 A /RSB R] T3 UGT1 Kk,
{HEEIG PR, M Crigler-Najjar 11 Z8&1E ( CN-
1) F1. Gilbert ZEGTE (GS) M AIFHEZ —
WA Meta Z3 W4 IE 5 2 28748 5 KER 53 W 1k X
ERa BN S NE 2 £ R N ) S RO+ 17 K|
5XTHRAL (TA) 7 MR 3R Lk 24 55 B4
TR X, RUZEE R R 579 B ACH o A
LT B TCAR S, 454 logistic MIH43HF, ATIAN
UGTIAL TATA & (TA) 7 ARSI PHERAKA
e A L M fa R &, E— 00 T W —
AV 17, 58 DR A S 0 B 5 3 2B L IR S R A
AP . ASE ML I P A e 22 5, X AT R A& PR B AN
A% PR R AL R 45

5505 40 T bR O 3 Y 4 A4S SNP A
15199539868 . rs114982090. rs1042640 K 1s8330
FEAMF T N HE A ) 22 A8 %43 31 R 001, 0.005,
0.105. 0.105, ‘E{I17E NCBI 4 SNP %4 122 B i Y
I/ N FEIARR (MAF) 4354 0.0005 . 0.0009
0.1777. 0.2404. [ESMXF X JLAS SNP 7 5 5 8 A4
ILFS I R A HRGE TR, Chen %5 " 3 1 39 4
SNP {37 45, 1Y rs887829 5RRLT /KA . TEE N,
X LA SNP 7 s & B Al . ABFgR T, SNP
A7 5 (rs1042640/rs8330 ) 7 95 191 25 (1) 3 PR 1 4 A
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T S L PUA R S5 06 B e 22 R ¥ RS T2
X, 4R 151042640 K rs8330 SAHTSE AREE ALY
KATOAHFNE, HENLZEFE A rs1042640 5 18330 1
LTS 5 ANE T 3-UTR X, MAEASIX, Afig
ANIETHE SNP 53 5 UIRE SNP WA EBIC R, W
M4 mRNA R oz, o R Mcsin;, fr
DL SiZ AR, 15199539868 Hyfa] X 7%, A5
BRI MAE, T rs114982090 {37 45 FLAR ks L
RAF(1352C>5T ), FEEILIRT 5 A ( Pro=>Leu ),
ARAEXT R R B 1, BT T R A
i) B S 758 s B SR Rt — 2R

ARBE T T BEACH: % = R8T 4 JL UGT1A1
R 37 ST S0 1 B 58 748 43 A 18 0 ST
R 2 i 2 AR A S 3 AR L IR X &R, 4R
AT RAZ I REWF 9T KRS Wi A — ER = L, H
ARG R E B AR, A5 N R A5
i, HE— PR AR L g IE ) 56 PR 7R 5 1) R 2R 2
FRAR G -

(& % x W]
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