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Table 1. Primers for UGT1A1 amplification used in this study

A. Pyrosequencing Polymorphism Primer name Sequence, 5'to 3'
Amplification TA repeat bTATA-Fa b-TCCCTGCTACCTTTGTGGAC
UGT1A1-TATA-R GAGGTTCGCCCTCTCCTACT
211G>A {GT1R) bG71R-Fa b-CAGCAGAGGGGACATGAAAT
G71R'R CAAAAACATTATGCCCGAGAC
686C>A (P220Q) UGT1Alb-Left TTTCTGTGCGACGTGGTTTA
bP229Q-Ra b-GGGCCTAGGGTAATCCTTCA
Sequencing Reverse TA repeat UGT1A1-TATA-SeqR TCGCCCTCTCCTACTTATAT
Reverse 211G>A (GT1R) UGT1AI-G71R-seqR TTCAAGGTGTAAAATGCTC
Forward 686C>A (P229Q) UGT1A1-2295eqF GACGTGGTTTATTCCC
Amplified region and
B. Sequencing polymorphism to be Primer name Sequence, 5' to 3'
detected
First amplification  Forward UGT1A1CAR-Ex5ZF GGTGGTGGGAGTGAGTTTAGT
Reverse UGT1A1CAR-Ex5ZR AGAGGGAAATAGTGGACAGAA
Second amplification Forward Ezon 1 UGT1A11stF TATCTCTGAAAGTGAACTCCCTG
Reverse Exonl | UGT1A11stR GCACACAGAGTAAAATGTCCAA
Sequencing Forward 686C>A (P220Q) UT1A11F5 AGTACCTGTCTCTGCCCAC
Reverse UT1A11R5 AGTGGATTTTGGTGAAGGCAG

686C>A (P229Q)

C. Construction of plasmid for 686C>T

Primer name

First amplification

Second amplification

Mutaion

Forward
Reverse

Forward
Reverse

attB1_UGT1A1_F
artB2_UGT1A R

&attB1_Adaptor Primer
attB2_Adaptor Primer

Mutation primer

5~ AAAAAGCAGGCTGCAAAGGCGCCATGGCTGT 3
5-AGAAAGCTGGGTCTCAATGGGTCTTGGATTTGTGGG 3

5-GGGGACAAGTTTGTACAAAAAAGCAGGCT-3'
5'-QGGGACCACTI‘TGTACAAGAAAGCTGGGT-3'

§'-Phospho-GCGACGTGGTTTATTCCCTGTATGCAACCCTTGCCTC 8

D. Real-time reverse transecription (RT)-PCR

Forward
Reverse

5-TAGTTGTCCTAGCACCTGACGC-3'
5"-TCTTTCACATCCTCCCTTTGG-3'
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Table 2 Reagent mixtures used in preparation of plasmid of UGT lAi-WT and -P229L
a) Reagent mixtures for the first PCR of UGT1A1-WT

Sterilized Water 39 uL.
10xPfx Amplification Buffer 5 uL
MgS04 (50 uM) 1 pL
dNTP Mix (10 uM each) 1.5 pL
20 uM a¢¢B1_UGT1AL_F 1 uL
20 yM artB2_UGT1A_F 1uL
pcDNA/UGT1AL-WT 1ul
PLATINUM Pfx (2.5 Uul) 0.5 ul.

b) Reagent mixtures for the second PCR of UGT1A1-WT

Sterilized Water 29 uL
10x Pk Amplification Buffer 4 ul
MgS04 (50 pM) 1 uL
dNTP Mix (10 pM each} 1.5 pL
20 uM 24£B1_Adapter_Primer 2 L
20 uM a#tB2_Adapter_Primer 2 uL
PLATINUM Pfx (2.5 U/ul) 0.5 uL.
1 st PCR Mixture 10 uL

¢} Reagent mixtures for cloning the UGT1A1 fragment in pDONR 201 Vector

TE 6 uL
5xBP Reaction Buffer 4 ul
attB UGT1Al Fragment 4 pl
pDONR201 Vector (150 ng. lmL) 2 uL
BP Clonase Enzymes Mix 4 pl,

UGT1A1*28
(TA)s, (TA)s, (TA)7,(TA)s UGT1AI*E ‘UGT1A1*27
211G>A (G71R) 686C=>A (P229Q)

Fig. 1 A schematic structure of UGT1A4s
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Fig. 2 Typical pyrograms and theoretical patterns
{(A) Typical pyrograms and theoretical patterns for the UGT1A1 TA repeat (TA)e>(TA):
(B) Typical pyrograms and theoretical patterns for UGT1A1 211G>A (G71R)
(M. Saeki et al., Clin. Chem., 49, 1182-1185 (2003))
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Table 3 Allele frequencies of UGT1A1%*28 among three different ethnic groups

thnic Group  Caucasian™®  African-American®? Japanese™
Type
(TA)s 0.017 0.044 0.000
' (0.002,0.032) (0.021,0.067)

(TA) 0.588 0.446 0.903
(0.532,0.644) (0.890,0.502) (0.870,0.936)

(TA)7 0.388 0.446 0.097
(0.332,0.444) (0.390,0.502) (0.064,0.130)

(TA)s 0.007 0.064 0.000
(0.000,0.017) (0.000,0.092)

Values in parentheses are 95 % confidence limits.
*L The number of chromosomes=294, *?2 the number of chromosomes =298, and *3 the
number of chromosomes =300.

Table 4 Allele frequencies of UGT1A1*6 among three different ethnic groups

thnie Group Caucasian™! African-American® .  Japanese®l
Type
wild 0.993 1.000 0.843
(0.984,1.000) ' (0.802,0.884)
Variant 0.007 0.000 0.157
(0.000,0.016) (0.116,0.198)

Values in parentheses are 95 % confidence limits.
*1 The number of chromosomes =300.
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Table 5 Allele frequencies of UGT1A1*27 among three different ethnic groups

thnie Group Caucagian®! African-American’? Japanese®!
Type -
Wild 1.000 0.997 0.997
(0.991,1.000) (0.991,1.000)
Variant (C—A) 0.000 - 0.000 0.003
(0.000,0.009)
Variant (C—T) 0.000 0.003 0.000

(0.000,0.009)

Values in parentheses are 95 % confidence limits.

*t The number of chromosomes =300, and *2 the number of chromosomes =298.
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F1g 3 IExpfeséidﬁ of WT and variant (P22§Q')" human UGT1Als in COS-1 cells.
(Upper) Patterns of Western Blotting
(Lower) Relative expression levels of UGT1A1 proteins.
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Fig. 4 Quantification of UGT1A1 mRNA by real-time SYBR
Green RT-PCR in COS-1 cells transfected with WT and
P229L clones.
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Fig. 5 Representative = Michaelis-Menten  kinetics of SN-38
glucuronidation by expressed WT (solid circle) and P229L (open
circle) human UGT1Als.

Tableg Kinetic parameters of SN-38 glucuronidation by Wild-tvpe and P229L UGT1A1s

Km Vmax Vmax/Km Normalized Vmax  Normalized Vmax/Km
(uM) (pmol/min/mg protein) (uL/min/mg protein)  (pmolmin/mg protein)  (uL/min/mg protein)
UGT1A1
Wild-type 8.67 = 0.18 712 + 4,73 8.23 + 0.65 71.7 * 2.46 8.26 = 0.15
P229L 376 £ 2.34 527 + 0.32 0.14 % 0.02 8.93 = 0.98 0.24 + 0.03
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Table 2 Reagent mixtures used in preparation of plasmid of UGT1A1-WT and -P229L
a) Reagent mixtures for the first PCR of UGT1A1-WT

Sterilized Water ] .39 ul
10xPfx Amplification Buffer 5 uL
MgS804 (50 uM) 1uL
dNTP Mix (10 uM each) 1.5 pL
20 uM attB1_UGT1Al_F 1ul
20 pM attB2_UGT1A_F 1L
pcDNA/UGT1A1-WT - 1L
PLATINUM Pfx (2.5 U/ul) 0.5 pL

b) Reagent mixtures for the second PCR of UGT1A1-WT

Sterilized Water 29 uL
10xPfx Amplification Buffer 4 pl
MgSO4 (50 pM) : 1uL
dNTP Mix (10 uM each) 1.5 pL
20 uM attB1_Adapter_ Primer 2 uL,
20 pM attB2_Adapter_Primer 2 uL
PLATINUM Pfx (2.5 U/uL) 0.5 uL
1 st PCR Mixture 10 uL

¢) Reagent mixtures for cloning the UGT1A1 fragment in pDONR 201 Vector

TE 6 uL
5xBP Reaction Buffer 4 uL
attB UGT1Al Fragment 4 uL
pDONR201 Vecter (150 ng./mL) 2 uL
BP Clonase Enzymes Mix 4 pL

UGT1A1*28
(TA)s, (TAds, (TA)7,(TA)s UGT1A1*6 UGT1A1%27
211G>A (G71R) 686C>A (P229Q)

Fig.1 A schematic structure of UGT1As
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Fig. 2 Typical pyrograms and theoretical patterns
(A) Typical pyrograms and theoretical patterns for the UGTI1AI TA repeat (TA)s>(TA)~
(B) Typical pyrograms and theoretical patterns for UGT1AI 211G>A (G71R)
(M. Saeki et al., Clin. Chem., 49, 1182-1185 (2003))
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Table 3 Allele frequencies of UGT1A1*28 among three different ethnic groups

(0.000,0.017)

(0.000,0.092)

Ethnic Caucasian®! African-American*? Japanese*
- Group - '
Type
" (TA)s .0.017 0.044 0.000
(0.002,0.032) (0.021,0.067)
(TA)e 0.588 0.446 0.903
(0.532,0.644) (0.390,0.502) (0.870,0.9386)
(TA) 0.388 0.446 0.097
(0.332,0.444) (0.390,0.502) (0.064,0.130)
(TA)s 0.007 0.064 0.000

Values in parentheses are 95 % confidence limite.

*1 The number of chromosomes=294, *2 the number of chromosomes =298, and *3 the

number of chromosomes =300.

Table 4 Allele frequencies of UGT1A1*6 among three different ethnic groups

Ethnic Caucasian*! African-American*! Japanese’l
Group | '
Type
Wild 0.993 1.000 0.843
(0.984,1.000) (0.802,0.884)
Variant 0.007 0.000 0.157

(0.000,0.016)

(0.116,0.198)

Values in parentheses are 95 % confidence limits.

*1 The number of chromoesomes =300. .



Table 5 Allele frequencies of UGT1A1*27 among three different ethnic groups

Ethnic Caucasian*! African-American*? Japanese*!
~ Group .
Type

Wild 1.000 0.997 0.997
(0.991,1.000) (0.991,1.000)

Variant (C—A) 0.000 0.000 0.003
(0.000,0.009)

Variant (C—T) 0.000 0.003 0.000

(0.000,0.009)

Values in parentheses are 95 % confidence limits.

"1 The number of chromosomes =300, and *2 the number of chromosomes =298.
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Fig. 3 Expression of WT and variant (P229Q) human UGTlAlsm COS-1 cells.
(Upper) Patterns of Western Blotting
(Lower) Relative expression levels of UGT1A1 proteins.
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Table6 Kinetic parameters of SN-38 glucuronidation by Wild-type and P228L UGT1Als

EKm Vmax Vmax/Km Normalized Vmax Normalized Vmax/Km

(uM) (pmol/min/mg protein) (ul/min/mg protein)  (pmol/min/mg protein)  (uL/min/mg protein)}
UGT1A1 - ' _
Wild-type 8.67 = 0.18 712+ 4.73 8.23 + (.65 717 =+ 248 8.26 + 0.15
P229L 376 + 2.34 5.27 + 0.32 0.14 £ 0.02 8.93 + 0.98 0.24 £ 0.03
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