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ABSTRACT Objective: To explore the solutions to the problems of inaccurate genotyping results which may be resulted in the typi-
cal problems appearing in pyrograms during using pyrosequencing for detecting single nucleotide polymorphisms (SNPs). Methods: Tak-
ing the 1639 G>A locus in the VKORCI gene, the 636 G>A locus in the CYP2C19 gene and the TA repeats (TA)g> (TA), in the
UGTI1A1 gene as examples, the problems were well solved by optimizing PCR conditions, changing the dispensing order of dNTPs and
setting up external standards, respectively; the accuracy of SNP genotyping by pyrosequencing was improved significantly. Results: The
amplification specificity of the VKORCI1 gene was greatly improved by increasing the annealing temperature in PCR, and the intensities
of non-specific signal peaks in pyrograms were thus reduced. By optimizing the dispensing order of dNTPs, accurate genotypes of the
636 G>A locus in the CYP2C19 gene were simply achieved by observing the existence of signal peaks instead of comparing the relative
intensities of peaks. The genotyping accuracy of the TA repeats (TA)g>(TA), polymorphism in the UGT1A1 gene was improved by com-
paring the pyrogram of a sample with that of each external standard, whose genotype was known in advance. Conclusions: In this article,
the solutions proposed to solve the problems frequently occurring in pyrosequencing for detecting SNPs are not only easy and cost-effec-
tive, but also reliable in clinical applications.
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PCR Buffer (Mg* free) . MgCl, (25 mmol/L),500 bp DNA Ladder
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WrALRL B A BR 2 7 5 B G 7 BR (Sepharose Beads) Il [ 25
GE Healthcare /> W ; B8 Z, ¥ Mk W% 4% B ( Polyvinylpyrrolidone,
PVP) D- % ) & (D-Luciferin) QuantiLum | #H 7¢ 't & i
(Luciferase ) [ 35 [E Promega 2\ 7] ; = i IR It 1 WU 2 ity - VI
(Apyrase- VI ). 5- #% B2 1k o R IR  (Adenosine 5 ' -
phosphosulfate , APS) . 4= Ifil 75 [9 %& [ (Bovine serum albumin,
BSA) . #7545 ( Dithiothreitol, DTT ) iy [ 25 [&] Sigma /A & 5
a- B A IR = ®: #  (Deoxyadenosine alfa-thio
5'-triphosphate, dATPaS) dCTP . dGTP dTTP i H 3£
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Table I Primers for amplification and sequencing

Polymorphism Primer name

Primer sequence, 5'—3'

VK-BiotinForward
VKORCI, 1639 G>A VK-Reverse
VK-Sequencing
CYP2C19-Forward
CYP2C19-BiotinReverse
CYP2C19-Sequencing
UGT-BiotinForward

UGT-Reverse

CYP2C19, 636 G>A

UGT1ALI, TA repeats (TA)6>(TA)7
UGT-Sequencing

Bio-AGGGAAATATCACAGACGCCA
AGTGATCCACCCACCTCGG
GGCGTGAGCCACCGCACC
TGCAATGTGATCTGCTCCATTAT
Bio-AGCAAAAAACTTGGCCTTACCTG
TGTAAGCACCCCCTG
Bio-AGTGAACTCCCTGCTACCTTTGTG
TCCACTGGGATCAACAGTATCTTC
GTTCGCCCTCTCCTACTTATAT

1.2 B/ FHE

1.2.1 EF 4 DNA $2E  Ht 650 L 4#}E EDTA Hi#tl, % H
Wy - 7P BRI 4 DNA, i 495 T 40 pL 1% TE ZZ o
W, 2 AN AR B

1.22 PCR  PCR{EZfu#f:1x PCR buffer (50 mmol/L KCI;
10 mmol/L Tris-HCI,pH 8.3) .MgCl, 1.5 mmol/L .dNTPs 200
pmol/L | | #5445 0.4 wmol/L, Taq DNA H & 1.25 U, 1
B 1 pL, JIZKARFE 2 50 pL PCR #2)7:94 C , #AEPE 5 min; 94
'€ ,305,55C,305,72 C,305s,35 Py #47§3F;72 C, FEfH 7
min ,

1.2.3 B4k DNA #ig#l#%&  HU 5 wL Sepharose Beads fil A £
40 ~ 50 wL PCR 7=#j , fiff Beads 5 Biotin #ric A% PCR F=#)35¢
Sr4543 )5 ,J1 0.1 mol/L NaOH {ff PCR 4 XU A P fift i . 7 1]
B 1) FETAH BAE v, A 5 | 40 ok GB K FRFF - 94 °C 30 s5
55 °C ,3 min), il #00 PR,

R B S BRSNS YR 5V, T
WK IMA dATPaS,dCTP,dGTP Hil dTTP FE1 5 1 o il
27 VR A W4 0.1 mol/L Tris-HAc (pH 7.7),2 mmol/L ED-
TA,10 mmol/L Mg (Ac),,0.1% BSA,1 mmol/L DTT,2 pmol/L
APS,0.4 g/L PVP,0.4 mmol/L D-Luciferin,2 pmol/L ATP-sul-

furyiase, 1.6 U/mL Apyrase-VI ,18 U/mL Klenow 2 & il ,43.2

mg/mL Luciferase,

2 BRE54H

2.1 4R SIERERR

R AR 0 P 3 5 A R A Ak F 244 6 AR 24 VKORC
A 1639 G>A {7 S HEAT 43U,y T 005 3 AR S As
SUERFEAE (B 1d PRk iR {E 50 d Xt 1 BiREACR H
55°C iR JCIRBEY 145 I e T AR A 0 e TR, O TR Sk i
WgdE dCTP #5574, At dCTP SEEEm A T Y, 55 2 W
AW dCTP FRAGTTS 5605 55 , 520 SNP 43U TH8 . b
T T AR T AR IR, B PCR P 4T SN EE e v Tk
OINT R IR R S A AR R R Sty (18] 2, VK8 15
2 AT Sk TR R B BRI A AL B R R BER/N
S 173bp), P CHEMAE R S5 5 08 2 AR R R Y 1 =
R . EH, IEFERMEY T & PCR B JOR EE T
o G, R T IEBRAERR YR AR AR IR Dy TR
ST T AL IHZ BIREA S HIEEL 55°C L60°C Jz 65°C 1N
KR AT PCR 973, 7 84 r= Wy 201 T B BE W6 15 i Uk, HRLTK
SESRANE 2 B o MEE AT, AR S b 4 St iR K TR
(A T 25D, R TS — i B = WP ACR
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Fig.1 The theoretical patterns (a, b, ¢) and observed pyrograms (d, e) for genotyping the 1639 G>A locus in the VKORC1 gene
The sequence to be analyzed is underlined in GGCGTGAGCCACCGCACCC/TIGGCCAAT, and the sequence of the sequencing primer is in italic.
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Fig.2 Agarose gel electrophoresis for investigating amplification conditions of the 1639 G>A locus in the VKORCI gene

Lane M: DNA markers; lane 1: annealing temperature 55°C ; lane 2: annealing temperature 60°C ; lane 3: annealing temperature 65°C ; lane B: blank
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control. The size of the target amplicon is 173 bp.
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Fig.3 The theoretical patterns (a, b, c; d, e, f) and observed pyrograms (g; h, i) for genotyping the 636 G>A locus in the CYP2C19 gene through different

dispensing orders of dNTPs
The sequence to be analyzed is underlined in TGTAAGCACCCCCTG[G/A]JATCCA, and the sequence of the sequencing primer is in italic
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Fig.4 The theoretical patterns (a, b, ¢) and observed pyrograms (d, e, f) for genotyping the TA repeats (TA)s>(TA); in the UGT1Al gene
The sequence to be analyzed is underlined in GTTCGCCCTCTCCTACTTATATATATATATA[TA]TGG, and the sequence of the sequencing

primer is in italic
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