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ANTP 2™ INDP + Pi ™ dNMP + Pi (4)
ATP 2 ADP + pi 2 AMP + Pi (s)
4 s
(PVP) .DNA I

Klenow ( )
( dNTPs) Promega ( WI ,USA) ; D .
(Vi) . 5- ( adenosine 5-
phosphosulfate , APS) ( BSA)
Sigma( St . Louis , MO, USA) ;2'- -5- -(1-

)  ( dATPaS) Amersham Pharmacia Biotech

( Amersham ,UK) ;

DNA PCR
,PFp53B :5'- biotim gtc ctg ctt gct tac ctc get tag 3 ;
PRp53 :5'-ace tga ttt cct tac tge ctc ttg 3 ;PFml3B:5-
biotirr tgt aaa acg acg gec agt-3/ ;PRml 3 :5 -aca gga aac
agc tat 3. ,PYRp53 :5'-aac agc
ttt gag gtg cgt gat 3 ;PYRmI3 :cag cta tga cca tga tta c

3 . M3
tac gaa ttc gag ctc ggt acc cgg gga tcc tct aga gtc gac ctg

:5'-aca gga aac agc tat gac cat gat

cag gca tgc aag ctt ggc act ggc cgt cgt ttt aca- 3/ o
DNAZOL ( Gibico BRL,Life Technologies)
DNA, PFp53B
PRp53P53, PCR ( Platinum Taq DNA
polymerase kit, Gibco BRL Life Technologies, Grand

Island ,NY ,USA) PCR . PCR
94 C 2 min, 35 (94°C .30 s;
57°C,60 s;72C,1 min) , 72°C 5 min.
QIAquick PCR ( QIAGEN, Hilden,
Germany) PCR . DNA p53
8, 200 bp.

PCR 50 uL, ( streptavidin) 200

ng ( Dynabeads M280 ; Dynal , Oslo, Norway)
30 min, 5 mmol* L™' Tris-

HCl, pH 7.5, 0.5 mmol* L' EDTA, 1.0 mol* L'

NaCl, 0.1 mol*L"" NaOH ,

5 min, 0.1 mol* L' HQ

2+

s 25 mmole L' Mg 5 mmol* L'
Tris (pH 7.7) R 50 pmol
PYRmI3  PYRp53, 94C 5 min
(100 pL)
0.1 mol* L' Triss HAc( pH 7.7) ,2 mmol* L'

EDTA,10 mmol*L™" Mg( Ac),,0.1 % BSA,l mmol*L"'
(DIT) ,3 pmol* L' APS,0.4 mg* mL’

PVP,0.4 mmol* L' D ,200 mU* mL"™"'
VII,2 UsmL"'
(Vi) ,1 U DNA Klenow,
(1 nmol*L " PPi ) -
250 fmol s
dATPaS ,dCTP ,dTTP  dGTP . pH
7.7 , 4
.dNTP . ( PMT, R6355 ,

Hamamatsu Photonics K. K. ,Shizuoka , Japan) .
(AMP , NF Corporation , Yokohama , Japan)
( HV, Matsusada Precision Inc . ,Japan) ,

, dNTP 52
pm . dNTP
,dNTP
845 V, 40 ~50 cm, 1
mL , ,PMT
300 ~700 nm.
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Figure 1 Pyrosequencing of M3 fragment under
different amount of apyrase . The concentration of apyrase
is 1 mUepuL ' for (a) ,2 mUspL ' for (b) , 4 mUs L™
for (¢) and 20 mU* L' for (d) . Other conditions were
shown in experimental section. As the dNTP s injection
was operated by hand, the time interval between each
dNTP s addition was not identical as shown in horizontal
axis. A, C, T and G in the peaks represent dATPaS,
dCTP, dTTP and dGTP respectively
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Figure 2 Comparison of different amount of dNTP for
pyrosequencing. The addition order of nucleotide in one
cycle is ACTG, and three cycles were added for
sequencing 7 bases in Ml 3 fragment

a . The amount of dNTPs injected was 0.2 pL for the first
addition cycle , 0.3 pL for the second cycle and 0.4 pL
for the third cycle ; b. The amount of dNTPs injected was
0.2 pL for all the three cycles . Other conditions were the
same as those in experimental section
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. . . Figure 4 Predicted sequences of P53 exon 8 fragment in
Figure 3 Real-time pyrosequencing on P53 exon 8
fragment the case of wildtype , mutant and heterozygote when the

a . Wildtype , homazygous A; b. Mutant , homazygous T
¢. Mixture of wildtype and mutant, heterazygous A/ T.
The cyclical addition order of dNTP is A, C, T, G

SNP

addition order of dNTP is the same as that in Figure 3
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P53 GENE MUTATION DETECTION BY BIOLUMINOMETRY ASSAY

ZHOU Guo hua, GU Zhuo liang, ZHANG Jie- bing

( Departnent of Drug Control and Instrument Exanination , Nanjing Mlitary Area Institute for Medical and
Biotechnics , Nanjing 210002 , China)

ABSTRACT: AIM To develop a simple , fast and inexpensive approach as well as an instrument for detection of
gene mutation. METHODS  Pyrosequencing based on bioluminometry assay was employed to detect gene mutation .
Pyrosequencing is a method of sequencing by synthesis step-by-step using four emzymes, DNA polymerase, ATP
sulfurylase, luciferase and apyrase. The signal was produced by detecting pyrophosphate rleased during a dNIP
incorporation . For mutation detection, a DNA fragment was amplified by PCR at first, followed by a single-stranded DNA
preparation. In the second step, a short primer was annealed to the position just before the mutation point. Finally,
specific ANTPs were added in terms of the template sequence . The mutation species can be readily determined by the
sequence . RESULTS A rew instrument was developed for gene mutation detection by pyrosequencing. To iteratively
inject small amount of each dNTP for the sequencing reaction, capillaries were used to connect dNTP reservoirs and the
reaction chamber. Each dNIP was delivered by adding a gas pressure on the top of a corresponding dNIP reservoir, by
which 0. 2 pL of dNTP can be exactly added each time . It was theoretically proved that undesired liquid seep through the
capillary did not affect the sequencing reactions in pyrosequencing. In addition, the three possible variants ( wildtype ,
mutant and heterazygote) of a mutant point Cys275Ser in P53 gene exon 8 were determined by pyresequencing using the
instrument . A simple method was also described for rapidly distinguishing the type of a variant. CONCLUSION The
developed method is very simple , and the corresponding instrument is inexpensive and easy to operate , which can be used
to detect many types of mutation .
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