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Polymorphisms in UGT1A1 gene in thalassemic children
with or without gallstone at Srinagarind Hospital
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Goonnapa Fucharoen?, Supan Fucharoen®

Abstract

The prevalence of gallstone in Northeast Thailand has been reported to be 20.0%. There
are many factors involved in gallstone formation including sex, age, enzyme deficiency and increased
hemolysis condition such as thalassemia which resulted in hyperbilirubinemia. Mutations in the UGT1A1
gene would lead to a high risk of gallstone formation. This study aimed to investigate two UGT1A1
polymorphisms; the (G71R) using allele specific PCR and the TATA box [A(TAINTAA] at promoter using
direct DNA sequencing and high-resolution melting analysis (HRM) in thalassemic children with and
without gallstone at Srinagarind Hospital, Khon Kaen University. Study was done on 113 patients with
average age of 14.7 + 5.1 year including 48 males (42.5%) and 65 females (57.5%). Gallstone was
found in 21 patients (18.6%). The G71R polymorphism was detected in 7 subjects (6.2%). For the
polymorphism in promoter, the (TA)6/(TA)7 were detected in 4 of the 36 patients examined (11.1%).
These polymorphisms were observed in patients with (n=2) and without (n=8) gallstone. It was found
that gallstone was mostly found in B-thalassemia/Hb E patients followed by patients with Hb H disease,
Hb H-CS disease, EABart’s disease and CS EABart’s diseases. All the 7 patients with G71R polymorphism
are heterozygotes. This result indicates likely that both G71R and (TA)6/(TA)7 polymorphisms of UGT1A1
gene may not be related to gallstone formation in northeast Thai patients. This may be due to the
young age of the patients since gallstone formation takes time. Nonetheless, our result indicates that

screening for UGT1A1 polymorphisms in the patients may not be necessary.
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by G143 (5’-GCTCTTCAAGGTGTAAAATGCTCT-3’)
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(mutant specific primer) 1 PCR product 911a 216
bp lawil primer Y4 (5’-GGCCTAAAACCACAGA-
GAGT-3’) Lae Y5 (5’-CCAGAAGCGAGTGTGTGGGA-3')
Ju internal control wunm 578 bp i1 PCR TuuSuns
50 pL Uszneaumag ASPCR buffer (10 mM Tris-HCL
(pH 8.3), 50 mM KCl, 0.01% gelatin and 3 mM
MgCl2), 200 mM deoxynucleotide triphosphates,
primer G141 A1t UuUU 0.3 pmol way G143
ALY 0.15 pmol, primer Y4 Wag Y5 AYILLT
98198z 0.09 pmol, 1U Tag DNA polymerase (New
England Biolab, Inc.) uagfioute 100 ng Wauma
flgvnsfiusiuiufidue faea3es Biometra
T-Personal thermal cycterimaﬁ%umuﬁﬂﬁ preheating
94 °C 3 W, PCR cycling: 94 °C 1 W1 Muee 67
°C 1 u¥1 30 U9 91UIU 30 50U AFIVFDUVU 1.5%
agarose gel electrophoresis lnggaunag ethidium
bromide wazanglduas UV winlvinauin daun
f339U1 heterozygosity U84 codon 71 mutation
fo fe s ASPCR Fednadiu usiUdew reverse primer

A

Gy - Globin
M 12 34
Internal control;
578 bp
Positive band for
G71R;216bp

internal control

G143 Ju G142 (5’-CTCTTCAAGGTGTAAAAT-
GCTCC-3’) Fazld PCR product wu1a 215 bp 91N
Tnauandunsnaneiusiisumia G71R Tuviim
exon 1 9838U UGTIAI WUU heterozygote Uagia
aufA® WUU homozygote (gﬂﬁ 1)

Polymorphism lugumistuslumass TATA
box [ATANTAA] asavaaszilagldvatia direct
DNA sequencing uag high resolution melting
analysis (HRM) Il primer G139 (5’-TCCCTGCTA
CCTTTGTGGAC-3’) az G140 (5’-CTTTGCTCCTGCCA
GAGGT-3) Bsarldl PCR product au1aUssanns 134
bp lae PCR reaction Usunns 20 pl Usenausme 2x
SensiFAST™ Real-Time PCR Kits (Bioline, London
UK) U310 10 pl, primer G139 taz G140 A3y
Fusehsaz 0.3 pmol, wazddwe (50 ng) Ineidune
PCR il preheating 94 °C 3 w1, PCR cycling
condition; 94 °C 30 w1, 64 °C 15 U waz
72 °C

mutant

216 bp
G 143

5141 G 142

215 bp

wWild type

M1234

Internal control;

578 bp

Positive band normal
allele; 215 bp

g‘dﬁ 1 N1393799%1 G71R polymorphism v838iu UGT1A1

A: FUMUALAEAANI9Y89 primer Y4 wag Y5 (internal control) Falwi PCR product ¥UA 578 bp B: ALY
WarTiFn19ues primer G141 & G142 (wild type) hag G141 & G143 (mutant) 19 PCR product aunn 215 Wag

216 bp muaWU C: NanN15M1 1.5% agarose gel electrophoresis U84 G71R polymorphism Lane 1 Wag 3

Tinaunse G71R polymorphism @au Lane 2 taz 4 Tinaausio G71R polymorphism (M #e the A/Hindl

size marker) D: #an13%i1 1.5% agarose gel electrophoresis 489 wild type allele Lane 1 - 4 lvinauinse

normal allele (¥ heterozygous G71R) (M @8 the A/Hindlll size marker)
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(TA)6/(TA)6 with upstream
polymorphism

;J‘Uﬁ 2 M39539%1 polymorphism Tusuvtisluslannesfi TATA box [ACTANTAA] vesdu UGTIAI

A: fUUSLATANI9YD9 primer G139 Way G140 %1 PCR product ¥u1A 134 bp B, C: Han13%11 DNA sequencing,
B; TA(6)/TA(7) waz C; TA(6)/TA(6) D, E: dnwauzvad HRM 989 [A(TA)NTAA] polymorphism, D; Derivative melt
WamaA1 Tm U89 meting curve i 89 °C, E; Difference melt wansdnuaizuad HRM wuu TAG)/TA(T), TA6)/

TA(6) waz TA6)/TA6) il upstream polyrmorphism

15 5wt $1uau 40 seu Mntuth PCR product
g denatured 71 95 °C 15 3un9l uay re-annealed
fi 55 °C 15 i ;udaen1s melting 910 45 °C
61495 °C 978 temp rate 0.1 °C/AW9 AiT1entaya
Ineld Eco™ software package (Eco™ Real-Time
PCR System, Illumina, USA) (3‘1]17; 2) lagn1suI
oolymor-phism lushumiadusTumedi WFUNTI
WATIPALUFIDYNTIUIU 36 578

NANTIANYA

nnsfnwrlul Ulesidadiiednuiu
113 518 fild¥un1snsasanseiitesyiosinummd
fifog19dmau 21 910 113 318 (Gevaz 18.6) Inga
wuilugnid wadunds 16 19 wazws 5 51
ogdsvasthefinnanuuazasialinuiilugaid
Wiy 14.1£5.0 U (d9e1y 3-21 U) uag 12.1+4.7 Y
(429918 2-20 V) My Toyanalainineg1sening
finsfinanuuazarvlinuialugaiflifinag
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uanssiulunng wisidimes lunguiithefingaiamy
ﬁﬂuqaﬁﬂﬁﬁwmu 21 979 il genotype UBIFIAATLILE
feil B-thalassemia/ Hb E 15 518 (3osaz 71.4) Ho
H disease 2 518 (508@% 9.5) Hb H-CS disease 2 518
($owaz 9.5) EABart’s disease 1 518 (ovaz 4.8) uaz
CSEABart’s disease 1 318 (598az 4.8) AdLanq
Tu m131971 1 war A19edi 2

AMsAnwEnsIaNy G71R polymorphism
Tudu UGTIAI Tuthesda@ilediuau 7 an 113
519 (Souay 6.2) Iﬂafl’j\i 7 snenuiu heterozygote
pattern (G/A) lnglugiqe 7 64 Usznoude B-
thalassemia/ Hb E 4 §1¢ Hb H-CS disease 2 $1¢
waz CSEABart’s disease 1 518 fauandly a3t 3
d115U [ATAINTAA] polymorphism 1avinn1snsaa
Tus981997U7U 36 518 lagwu HRM pattern
3 aNWLANNITYIN melting curve analysis AILERS
Tu gﬂ‘f/’i 2 wavifiefusurinues polymorphism
Tuusazanuue deg1eduiu 15 egniilunsin
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rseidewmaila DNA sequencing Banafinsefiufu  (B-thalassernia/Hb E 3 518 wag Hb H-CS disease 1
uslazdnuny pattern finany ldud TAGYTAG),  $19) wagynseaslinuialugeid vonand
TA(6)/TA(6) with other polymorphism upstream  lusegaiiviinsasadasizsivionun §§ 7 fega
TATA box Wa TA6)/TA(7) (fauansluguit 2) 9nnua fnuialugaiduaynaeasaaliny promoter
n3n5A9ATERluf0g 198 UL 36 S18E nudn polymorphism [A(TAINTAA] i

i 4 518 (Gewaz 11.1) Finuidu TAG)/TAT)

M19197 1 anwagmill Yeyanaladieinen vliavessidadilly uwaglnduesilauvesdy UGTIAL vaiiognd
AUaes1da@ilediuau 113 518 uanadue mean=SD %o 911w (Sewaz)

Total
(n=113) (%)

Sex
Male 48 (42.5)
Female 65 (57.5)
Age (year) 14.7 +5.1
Hematological parameters
Rbc (x10'*/ul) 4.86 + 1.74
Hb (g/dL) 8.3+13
Hct (%) 28.7 £ 4.2
MCV (fL) 67.5+ 9.0
MCH (pg) 19.8 + 3.1
MCHC (g/dL) 294 + 2.2
RDW (%) 258 +5.8

Thalassemia type

B-thalassemia/Hb E 51 (45.1)
Hb H disease 16 (14.2)
Hb H-CS disease 23(20.3)
EABart's disease 8(7.1)
CSEABart's disease 14 (12.4)
CSEFBart's disease 1(0.9)

UGT1A1 polymorphism (codon 71 [G71R]; glycine > arginine)

Positive (G/A) 7(6.2)

Negative (G/G) 106 (93.8)
UGT1A1 polymorphism (TATA box [(TA)XTAA]) (n=36)*

Positive (6/7) 4(11.1)

Negative (6/6) 32 (88.9)

* Jaya UGTIAI polymorphism (TATA box [(TAXTAA]) luseeneduiu 36 518
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M13199 2 Yayalndueiilauvesdu UGTIAL uagviinvassidadile duunaunmsnsanuildlugeifvessinegns

AUaes1da@ilediuau 113 518 uanadue mean=SD vise 91w (Sewaz)

Gallstone Total
Positive (n=21)  Negative (n=92)
(18.6%) (81.4%) n (%)
UGT1A1 polymorphism (codon 71 [G71R]; glycine > arginine)
Positive (G/A) 2 (28.6) 5(71.4) 7 (100)
Negative (G/G) 19 (17.9) 87 (82.1) 106 (100)
UGT1A1 polymorphism (TATA box [(TA)XTAA]) (n=36)*
Positive (6/7) 4 (100) 4 (100)
Negative (6/6) 7(21.9) 25 (78.1) 32 (100)
Thalassemia
B-thalassemia/Hb E 15 (29.4) 36 (70.6) 51 (100)
Hb H disease 2(12.5) 14 (87.5) 16 (100)
Hb H-CS disease 2(8.7) 21(91.3) 23 (100)
EABart's disease 1(12.5) 7(87.5) 8 (100)
CSEABart's disease 1(7.1) 13 (92.9) 14 (100)
CSEFBart's disease 1 (100) 1 (100)

* Joya UGTIAI polymorphism (TATA box [(TAXTAA]) Tusiieegnednuiu 36 918

a ¢ =
I IURAAFUNANITANEN
faluganddulsaunsndouvsinaiys
15a"2 " lums@inwil wuihahalughesdaddle
w3 21 910 113 518 (Foway 18.6) Fa5n5INT0I9
nwutiilugauiAannisAnyiaaliidagdiuadeiu
o ¥ o oSN a & Y Ao
isgnulugUliesdadideinneuntiniisngau

yneu? ?

witeendnfidseeuliludvaegling
(Yowaz 20)" usdsiiraulade uirengueUoe
naudleglutaadn (14.7 + 5.1 9) uishsinismsany
ﬁﬁuqﬂﬁwaﬁﬂqawaq fuglvia) Feenaunannanimedue
vosUszrnslunduiiios uenanidalugairdinuly
HUae B-thalassemia/Hb E (Segay 71.4) 11031 Hb
H disease waz EABart’s disease (Souar 28.6)
Tnewinvessidadidoinniazfudnanamileivivl

n13as1eialugadnAduInnd WeIRIuAUTULT

Yosnsuaniaevendadenundludiie B-thalas-
semia/Hb E f31nA111uW Hb H disease Way EABart’s
disease dwalWszduraadazugelu lnsiaws
unconjugated a5ty Tasflsdudastudiaed (Hu
dudszneuvenndeid (bile salt) dwalindern
waruaadeulessuanunsoduiulduazasraduds
Tunathilusnafigeduls®

11n1551897U polymorphism TuBiu UGTIA1
Tufedestuirluguidluiiissndatide Usenou
AIBALNUY promoter [A(TAINTAA] Wag coding
region (GT1RI*" ¥ 1nnnsdnunil wugUleLiies 7
9 113 518 Gowvay 6.2) 7l heterozysous G71R
polymorphism (glycine > arginine) LLazsLuﬂEsz‘ﬁ
fffteiios 2 ewiduiluidlugeihd fednsinis
MIIANU G71R polymorphism dinganisine
rounthilfinenulinsesay 107
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= A
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N a | Adaa S A aa o
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