<RNEL

;f Kobe University Repository : Kernel

R
S
4oge

PDF issue: 2025-05-02

Novel missense mutation of the UGT1A1 gene in
Thai siblings with Gilbert’s syndrome

Retno, Sutomo

(Degree)
Bt (BEF)

(Date of Degree)
2004-03-31

(Resource Type)
doctoral thesis

(Report Number)
2970

(URL)
https://hdl. handle. net/20.500. 14094,/D1002970

X HAVFT VY RMPFREZOZMERTY. BNER - TEFASZELEY. ZEEETROON TV ZEENT, BIICTRHACEIW,

KOBE

\j].\]\'l:lihl'[ Y
J

%)



[ 120 ]

£ 4. G 8 RETNO SUTOMO (A 357)
BEOERATOLH L (ES)

¥ f i BB MuE15808

PARGDO B B SRRANE 455 | R
5o B M FH16E3H3 1A

[ A SGEE ]

Novel missense mutation of the UGT1Al gene in Thai
siblings with Gilbert’'s syndrome |
(54I®G1lbertfﬁﬁ$%W%@MHMLM?L

RO LNTEH L NI A AE
# & % H
ETE A B/ AR A
B BOTHR X
CH B OER B

- 466 -



= L9V -

INTRODUCTION

Gilbert’s syndrome is a common inherited disorder of bilirﬁbin metabolism resulting
from a reduction of bilirubin UDP-glucuronosyltransferase activity. It contributes to the
development of neonéta{l jaundice and causing recurrent jaundice after the neonatal
bperiod. The enzyme is encoded by the UGT1A1 gene, which encodes the enzyme. In
Caucasians and Africans, Gilbert’s syndrome is associated with homozygosity for a
longer variant TATA. box in the promoter region of the gene. In Asian populations,
however, mutations in the coding region are more frequent. Some of these Asian patients
are homozygous while others are heterozygous for the mutation, leading to a controversy
about the inheritance trait of Gilbert’s syndrome. Here, we report a Thai familial case of

the syndrome with a new mutation.

SUBJECTS AND METHODS
Two Thai siblings with Gilbert’s syndrome and their parents were enrolled in the study.

As controls, 110 Japanese individuals were also studied to determine the population

frequency of the gene mutation. Molecular genetic analysis was perfonned after -

obtaining their informed consent.

Promoter region of the UGT1Al gene was amplified by polymerase chain -

reaction (PCR) and analyzed by GeneScan method fo determine the size of the TATA box.

To search for mutation in éoding region, all exons were amplified by PCR and sequenced

directly. Detection of the mutation among the family members and controls was carried

out by PCR-restriction enzyme digestion analysis.

RESULTS

The patients and their pareﬁts were homozygous for the normal TATA box, (TA)s,
indicating that a longer variant TATA box was not associated with Gilbert’s syndrome in
the family.

All exons of the gene were proven to be structurally normal since they showed no
apparent duplication, insertion or deletion on gel electrophoresis. According to the
sequencing results of all exons, the patients weré homozygous for a novel single
transition of T-to-C at nucleotide 247 (exon 1), which would predict a substitution of
leucine for phenylalanine at codon 83 (F83L). No other mutation was defected in any
other regions. The parents with no symptoms showed heterozygosity for the mutation.
Among the 110 Japanese controls, no homozygous and three heterozygous individuals

for the mutation were identified, giving a mutated allele frequency of 0.0136.

DISCUSSION
Many alterations in exon 1 of the UGT1A] gene have been reported to influence
glucuronidation of bilirubin. In this study, a novel mutation, 247T>C (F83L), was
identified in Thai siblings with Gilbert’s syndrome. Substitution of phenylalanine at
codon 83 by a non-aromatic amino acid such as leucine may reduce the enzyme activity.
For example, phenylalanine at codon 170 has been proven to be indispensable for
maintaining the enzyme activity, suggesting that aromaticity and hydrophobicity of the
amino acid are essential in this position. However, the actual enzyme activity of the
mutated UGT1A1 remains to be clarified using transfection and expression analysis.
The affected siblings were homozygous for F83L, whereas their parents, with no

symptoms, were heterozygous for the mutation, indicating an autosomal recessive



-89V -

inheritance trait in the family. However, the possibility remains that the parents carried a
very mild type of Gilbert’s syndrome, in which case it would be carried as an autosomal
dominant trait.

The inheritance..trait of Gilbert’s syndrome remains controversial. In Caucasians

and Africans, homozygosity of a longer variant TATA box is required for the syndrome.

_In Japan, homozygosity of missense mutations (for example, G71R, Y486N) has been

reported as a cause of Gilbert’s syndrome, suggesting an autosomal recessive trait of
Gilbert’s syndrome. However, some patients with Gilbert’s syndrome were heterozygous
for G71R. In addition, patients with heterozygous missense mutations, such as P229Q,
R367G and L132P, have also been reported. These give support for an autosomalf
dominant inheritance trait of the syndrome.

Based on the results of the present and previous studies, thc; phenotypic severity of
Gilbert’s syndrome may be associated with the zygotic state of the mutation in the
UGT1A1 gene. Homozygosity for a mutation may cause a severer phenotype, leadingtoa
tendency to consider Gilbert’s syndrome with such a severer pi'nenotype (or
Criggler-Najjar syndrome type 1 and 2) to be an autosomal recessive trait. Heterozygosity
for the mutation may cause a milder phenotype, leading to a tendency to consider the
syndrome with such a milder phenotype to be an autosomal dominant trait.

High incidence of necnatal hyperbilirubinemia in Japan has been associated with
G71R mutation in the UGT1A1 gene. However, the frequency of the F83L mutation was
;fery rare in the Japanese population. Therefore, the F83L ;rlutation, unlike the G71R,
may not contribute significantly to the high incidence of neonatal hyperbilirubinemia in

the Japanese population.
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Novel missense mutation of the UGT1A1 gene in Thai siblings with
Gilbert's syrndrome

(Gilbert EEERZ 2T 3 ¥4 Ak UGTIAI BETFICHIT 3
LI AL ALTR)

(FR)

Gilbert SEE#X, Uridine diphosphate-glucuronosyl transferasel
(UCTIANBZREEETH D, FAEFRZITINELYOINV s 0 B
FlLEET A, 2037 REBFLIELH D UGTIAI BEFOEFILL o T,
BEHEORVWERELRELESA, BIAMEYOIS A n U BEEN D L
Frd., BERASCIALACYVRESRETHIEES, UGTIAI BETE
Bl THEULZREH T, BREMNEROCEEEIZLLY 3oItslEs
nsd, ©abb, RLbERILEE R L O DL, Crigler-Najjar fE 7
I 8. Crigler-Najjar IEFH T2, Gilbert EERTH D,

TUTHECRFERBEOREENG N LRMEN TN DA,
UGTIAM BEFOEERZTOZLIZED LI ICHE LTV D ic2Wn
TH., WEEBEBLATRY, k. Gibert EREHOEEHERIZOV
THLHEERMBE - TN B,

(FFIEfER)
EHT-bik. Gilbert ERBEET 5 F A Afigko UGTIA E&EF

DRI EIT 2T, MO UGTIA1 EF 07 v ®— 4 —FIH O TATA

boXx WIEFRIZDLONAEAL-T, WWT, a3 —F 4 7#HED PCR
Ems, BR, BEY—FV A LTWo KR, exont LD 247 & B
DRIVEFFRERT b C~EEBELTWADOERR LA, Mtk
., IDEBREOKREBRARThHoT, TOHEOEFRILLVEERE
Bo 83 FH D= K. phenylalanine 5 leucine ICE# =N 3
(F83L), Z D@ exon! &, MOBFERTRERIR MO RN 2T,
WHEOBEIX, TORLEEO~TuEAKTHo, FA AT ]
o— VB 10 ALDBRETETVARVA, 10 ALb TITT, BET
VA RBEOBEI WA oTm, BAAT Y b r— VB TIE T/T 25 107 A,
TICAHA 3 A, C/ICIHOAT, ZE7 LA OEEIZ 00136 TH- 72,

(&)

EELIZ, UGTIAT EEF exonl LD 247 B DX 7 LA F K
THo CAEBRENTVIFHRALELER L. Gilbert EREH L
OREEZBLNMILEZ, ZT0&3IT, FEBRT I /) Bo#EEERT 3
JEBBERICL S TABEERREZELLETT 23 ERNERS,

AFEOBEMBEIT FEIL DR EHEESETHY . HAEREEDOBE.
BHY, FHRBUBEBCEHOBR® AN, —F. BEFD
FBIIATIEAET, ZOLIRERZIEON Lol & hb,
IDRENTREREAELEBEEREZ L > TWEI B bh s,

ZELIF, BAARBVWTIEFSLEED T LAEEREEICEL,
BARAOHARBEDEVWREERICEIFE LAV E LB L Mz L,

(RE#a)

ZE DL, Gilbert EREDO & 1 AflikD UGTIAT BEFITE VT,
HLWIRAECyrAER FSIL 2FA LA, RECEBEFHERM»L ., &
FHRO Gilbert EFEHIFTLEAFLEEBERREZ L2 L bHALLIC
Moty 2L, F83L FRIIHAATRIFZLAEZLNBE WD,
AATOHAERBECORBVWRARSF ZOLEBRCHHEBECELRVWI LD
Bechot,

ABF4CIL . Uridine diphosphate-glucuronosyl transferaset (UGT1A1)
MERBERETHD Gilbert EEROZ A AMskO UGTIA1 BEFICH
WT, HILWI AV ATER FS3L 2R R L. FREaALsHEERER
FLBILETRLEDDOTHY, R, BARATRHIEEAYRLAR
WhEDmeENTWEN- FB3L TR L Gilbert EE#H L OBEFEEZHA
EZLEbDELTHEHZIEBTHD LB D, Lo T, KHFE
Fix, Bt (BER) ORUZ2ROIERPHDILBY 5.



