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2
2.1
EDCH0 ( ) ( Hitachi ) o
( ATP-sulfurylase)  Klenow ; rTaq DNA <500
bp DNA Ladder marker( Takara ); ( PVP) . QuantiLum® (
Promega ) VI ( Apyrase-VI[) . S5- ( Adenosine 5”-phosphosulfate
APS) | ( Bovine serum albumin BSA) ( Sigma ) ; Sepharose Beads( GE Health—
care ) - ( dATPaS) . ( dCTP) . ( dGTP)
( dTTP) ( Amersham Pharmacia ) ;
Invitrogen 1o
2.2
2.2.1 imLATE-PCR ( ADH)
o Primer 5.0 rrrt=s5c, r*-1"
<13cC " (1’ T, T, r, T, T, ). T,
OligoAnalyzer 3. 1 ( : http: //www. idtdna. com/analyzer/Applications/OligoAnalyzer/) .
PCR I,
1 ADHIB.ADHIC imLATE-PCR

Table 1 ~ Sequences of improved linear-after-the-exponential polymerase chain reaction ( imLATE-PCR) primers for alcohol dehy—
drogenase gene ADH1B ADHIC

. - (5_3) T, Con. " -T." Length of product T,
Primers Sequence of primer () ( mol /1) ( C) g ( bp)p uc )
ADHI1B-Py CTTCTCCAACACTCTCCACGAT 65.5 1
5.6 236 84.8
ADHIB-P, GGATTAGTAGCAAAACCCTCAAA 59.9 0.1
ADHIC-P; ACAAGCCAGGTAACAAAAAGATGA 65.1 1 44 205 83.7
ADHIC-P, AAAGGAAATGACTGATGGAGGT 60.7 0.1 ) B
T,* r, T, T, T, T,
T, B T, of excess primer T, “: T, of limiting primer T, *: T, of PCR product.
2.2.2 imLATE-PCR I L(
o EDTA
o) ADHI1B.ADHI1C . PCR PCR HpH
Buffer( 100 mmol /L Tris-HCI 50 mmol/L KCl pH 9.3 ~9.5)5.35 pL 2 mmol/L Mg®* dNTPs 100 pmol/
L (Pg) 1 pmol/L (P)O.1 pmol/L Taq 2.5 U PCR (10% BSA
5% 20) 1 pl 50 uL. ADHIB  PCR 3 (94 °C 3 min;
55 °C 3 min); 65 (90 °C 10s; 53°C 20s; 72°C 20s) . ADHIC PCR 194 C

3 min; 65 (90 C 10s; 55°C 20s; 72 C 205s),



2.2.3 imLATE-PCR DNA
dNTPs. PPi.

15

o o

0.1 mol/L TrisHAc( pH 7.7) 2 mmol/L EDTA 10 mmol/L Mg( Ac) ,

0.1% BSA 1 mmol/L DTT 80 pmol/L APS 0. 4 mmol/L D- 60 U/mL ATP-sulfurylase
1.6 U/mL Apyrase-VI 18 U/mL Klenow o APS PPi
ATP dNTPs ATP Aprase-VIl
0 © 3 L imLATE-PCR
5 min; 10 pmol 5 min dATPaS dCTP dTTP
dGTP o . ADHI1B: 5" ATGGTGGCTGTAGGAATCTGTC3- ADHIC:
5" ITTCGTTTGAAGTCATCGGTC3 ",
3
3.1 PCR imLATEPCR
DNA G- PCR
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PCR pH
DNA PCR .
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Fig. 1 Pyrosequencing results of the ADHIB A227G and ADHIC G900A with different PCR amplification buffer
(A. Whole blood as template T-mix PCR amplification buffer; B. Genomic DNA as template HpH PCR amplifi—
cation buffer; C. Whole blood as template HpH PCR amplification buffer) ; HpH: high pH.



58 43

PCR ( 1A) SNP
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SNP o
3.2 imLATE-PCR
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Fig. 2 Pyrosequencing results of ADH1C G900A with different amount of anticoagulated blood PCR amplicons
(A. 2.00 uL; B. 1.00 uL; C. 0.50 wL; D. 0.10 pL; E.0.05 L whole blood were used as template respectively)
3.3 ADH1B.ADH1C SNP

24 ADHIB.ADHIC ( 3)
SNP . 24 2
ADHIC AA NCBI AA
0. 24 10 Sanger ( 4
. ADHIB AA ADHIC GG
7 . ADH1B GG ADHIC

2 24
Table 2 Genotyping results of two SNPs in 24 clinical samples by the proposed method

Single nucleotide polymorphism sites Sample numbers

Genes Ps) Genotypes (n)
Homozygote( AA) 6

ADH2* 2( ADHIB* 2) A227G Homozygote( GG) 14
Heterozygote( AG) 4

Homozygote( GG) 20

ADH3* 2( ADH1C* 2) G900A Homozygote( AA) 0

Heterozygote( GA) 4
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Fig.3 Typical pyrograms of ADHIB A227G polymorphisms( A. AA homozygote; B. GG homozygote; C. AG heterozy—
gote) and Typical pyrograms of ADH1C G900A polymorphisms( D. GG homozygote; E. AG heterozygote)

AA 18
3 EDTA N imLATE-PCR
o 3 o
3.4
3 20 21
DNA PCR 2 h
; 0.10 pl
3.00 pL PCR 40% -
3 imLATE-PCR
Table 3 Comparison of labour and cost between the present method and conventional method
imLATE-PCR
Conventional PCR-based Whole-blood imLATE-PCR-based
pyrosequencing pyrosequencing
() ()
Time ( h) Cost ( RMB) Time ( h) Cost ( RMB)
DNA gDNA extraction® ~0.5 24.0 — —
PCR PCR amplification” ~2.0 5.0 ~2.0 5.0
ssDNA preparation® ~0.5 15.0 —
Pyrosequencing! ~0.5 54.0 ~0.5 54.0
Total ~3.5 98.0 ~2.5 59.0
b DNA QIAamp DNA WP PCR imLATE-PCR 1Taq DNA ¢
PCR DNA K PCR PyroMark Gold Q24 .

*QIAamp DNA Blood Mini Kit ( QTAGEN) was used for gDNA extraction. "rTaq DNA polymerase ( TaKaRa) was used for conventional PCR
and whole blood4mLATE-PCR. © Streptavidin Sepharose beads ( GE Healthcare) were used for ssDNA preparation in conventional PCR-based

pyrosequencing. PyroMark Gold Q24 Reagents ( QTAGEN) were used for conventional PCR-based pyrosequencing.

4
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Fig.4 Results of ADHIB gene A227G polymorphism ( A. AA homozygote; B. GG homozygote; C. AG heterozy—
gote) and ADH1C gene G900A polymorphism ( D. GG homozygote; E. AG heterozygote) of the Whole blood-im—
LATE-PCR based pyrosequencing and Sanger sequencing

o
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Genotyping of Alcohol Dehydrogenase Gene by Pyrosequencing
Coupled with Improved Linear-after-the-Exponential
Polymerase Chain Reaction Using Human
Whole Blood as Starting Material

XIANG Zheng' LIU Yundong’® XING Xiao-Qing' CHU Ya-Nan® SONG QinXin"'? ZHOU Guo-Hua'’
"( Key Laboratory of Drug Quality Control and Pharmacovigilance of Ministry of Education
China Pharmaceutical University Nanjing 210009 China)
*( Department of Pharmacology Jinling Hospital ~Nanjing University School of Medicine Nanjing 210002  China)

Abstract Pyrosequencing is one of the important genetic polymorphism detection methods currently but the

complicated pretreatment procedure limits its application in clinical test. To simplify the whole process of
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pyrosequencing on the basis of the linear-after-the-exponential-polymerase chain reaction ( LATEPCR) we
improved the primer design method of LATE-PCR increased the length and the concentration of the excess
primer applied direct amplification technology with whole blood and established a whole blood-imLATE-PCR
method based on common rTaq polymerase and “HpH Buffer” ( High pH buffer) . The amplification system
was optimized and the influences of blood anticoagulant and the amount of whole blood template were
investigated. The single stranded template for the pyrosequencing was obtained by PCR amplification using a
single tube in one-step process and the alcohol dehydrogenase gene polymorphisms of 24 clinical blood
samples were then detected successfully. The results could be used to guide clinical individualized medication.
The genotypes of ADH1B locus of 24 samples were 6 cases of AA homozygote 14 cases of AG heterozygote

and 4 cases of GG homozygote. The genotypes of ADH1C were 20 cases of GG homozygote 4 cases of AG
heterozygote and no cases of AA homozygote.

Keywords Whole blood-polymerase chain reaction; Linear-after-the-exponentialpolymerase chain reaction;

Pyrosequencing; Gene polymorphism; Ethanolic metabolism
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