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Genetic Analysis of the UGT1A1 Gene Mutation Sites in a
Chinese Family Suffered from Gilbert’s Syndrome
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Abstract: To learn the variation in the gene for UGT1A 1 enzyme, the genetic mechanism in a Chinese Han nationality
family suffered from Gilbert’s syndrome was studied. At first. genomic DNA from peripheral blood of the sufferer in this
family was used for amplifying all of the five exons of the UGT1A1 gene by PCR. and then direct sequencing of the
PCR product was applied to analyze gene mutation. The results showed that there existed a G—A homozygous transi-
tion at nucleotide 211 leading the substitution of arginine for glycine at position 71 of corresponding protein product
(G71R) and a T—>G homozygous transition at nucleotide 1 456 leading the substitution of aspartic acid for tyrosine at
position 486 of corresponding protein product (Y486D). No mutation was detected in promoter region and the splicing
junction sites. The relevant mutation sites of the other family members were sequenced and identified to be heterozy-
gous in the two above-mentioned mutation sites and in the TA repeat mutation in the promoter region. Furthermore,

fresh blood samples were collected from all of the members to detect the serum bilirubin levels to determine the suffer-
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er. The result was consistent with the mutation analysis. It could thus be inferred that this family was caused by muta-
tion in the open reading frame of the gene UGT1A1.
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Table 1 The sequence of primers for amplifying the exons of the UGT1A1 gene

Primer name Primer sequence (5"—3")
Amplified region Product size(bp)

pUGT1A1_el_Up CTGAAAGTGAACTCCCTGCTACCT promoter + 1 1195
pUGT1A1_el_Down ATCCAGAAGATGATGCCAAAGACA
pUGT1A1_e2_Up TTGGAAAACTAGCACATTACCTGG 2 463
pUGT1A1_e2_Down TGGAAGCTGGAAGTCTGGGATTAG
pUGT1A1_e3_Up ACACCCTTGTAACTAAACCTCC 3 314
pUGT1A1_e3_Down CTATACATCCAATCCGCCCAAC
pUGT1A1_e4_Up GTATGTTGGGCGGATTGGATGT 4 548
pUGT1A1_e4_Down ATGCCATGACCAAAGTATTCTTCTGTAT
pUGT1A1_e5_Up AAGCAGCCATGAGCATAAAGAG 5 706
pUGT1A1_e5_Down TTGAATCCCGCACTCCCAAACA

gDNA. 1 to 15 000

pUGT1A1je1_Up.1 31410 1343
pUGT1A1_e1_Dov<vn.2 480 1o 2 509
pUGT1A1_e1_D9Wﬂ_Seq.1 960 to 1 987
pUGT1A1_e2_Up.7 956 to 7 985
pUGT1A1_62_>D0\£vn.8 390 to 8 419
pUGT1A1_e3_UE>.8 83110 8 858
pUGT1A1_e3_DO\£vn.9 118109 145
pUGT1A1_e4_Up.9 11410 9 141
pUGT1A1_e4_’Dov<vn.9 629 10 9 662
PUGT1A1_e5_Up.13,362 to 13 389
pUGT1A1_e5_Down.14 041 tc<> 14 068

2 UGT1A1

Fig.2 Diagram shows the location and direction of primers used for amplifying each exon of the UGT1A1 gene
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Table 2 The splicing structure of UGT1A1 gene
3 5
Exon Size of exon 3’ splice site 5"splice site
1 864 5'UTR ACTATCCCAGgtgtgtattg
2 132 ctggctctagGAATTTGAAG CCCTCAGACAgtaagaagat
3 88 cccctcccagGTCCTGTGGC GATCTGCTTGgtatgttggg
4 220 tgcatctcagGTCACCCGAT ATGACAAAAGgtaagaaaga
5 298 ttgtgtttagTTACAAGGAG 3’UTR
Note: Upper case letters indicate exon, lower case letters for intron.
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Fig.3 The sequences of UGT1A1 gene mutation sites in the family
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Table 3 The biochemistry results of a Gilbert’s syndrome family members’ blood samples

ALP AST T.BIL D.BIL I.BIL
Number (0~40 U/L (0~37 U/L) (3.42~20.5 pmol/L) (0~6.8umol/L) (1.7~13. Tumol/L) Result
I-1 21 25 23 9 14 *
I1-2 21 25 23 9 14 *
I-1 14 26 118 20.8 97.2
I-2 1 26 25 7.4 17.6 *
s o,

* 3

’ H

BIL and I. BIL extremely higher than the normal level.
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* ; Indicates the sufferers with higher levels of T.BIL, D.BIL and I.BIL; * = : Indicates the proband with extremely higher levels of T.BIL, D.
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