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%43 F PCR IR E A
FEE0 £EA) TRA FRED ERED KHED AP0 4 40

(VP ERMERE N A EERTRT, ¥ 201800; © F¥EASE K Bio-X ARl R b, b 200030,
o R A IR BT ST, dbE 100101)

ME BAEMSALEE PCR T WFFEREFI. KEEHR PCR I I BRI AT SRt B8, XtFE/E ot
1789 PCR "t MA K, (HEXHEEE Z B8R DNA §HEm, AR eAE. W84 F PCR =48
WIRFAT T Hicath, SR2W: RELEBRANETF, AREIHERRNREEEE 48N,

FEE BT PCR, 8RR, BIHE, HER
FHHES Q503

&5 DNA §- 3 mt, WAV RESI R MR,
Bofd 3B & B 5% X S B ( polymerase chain reaction,
PCR) RI™=#HBERIR, BHLIES TR & =Y
HIRERAN—TEENRE. EERNTFED*
TR, EREBEEBRK (—8F 100 ML),
IR B E MR TR Taq B8 (BAFEIREN
10™*/bp), FEI I FE K 70% B, H 200 bp 14
FERTE—BAE, FYEIREN 3%, WA
BENLER pu REHM (BAFRENRT x
107/bp), FIREZRAETH 500 bp KK H B
W—-EHARE, FPOERENN0.TR. TR, K
BTy PCR =Y hRAERFFEY B HHEFP—
/INERGr, REFEHR AR E WG #THER
ﬁj‘ﬁf[z"ﬁ].

RIE, HENANFHEEZEERNTER, kX
e gt 1 AL BE E B DNA 0 F R B 8R4
+F PCR §71% (single molecule PCR amplification) 2C
BHERES". EXRLBRP, BREMBLS, B
FHMSHENETE—-B RS, EMENENSTHESHE
HRRAWFI —EE2RET K, FEHTEATRE™
HEFRAE, FHERRDFFIRY BIEFFE A I w
AW G HEB], AT AT BB ™ 2 R i SR 8 Y 5K
WaiR. WK, FAXNBERF PCR ¥ =W H4E
REHTIBIEShE T2 LEN, FEBRBEFEA
IR A 22 ) B AR

1 MRAES RIE

MRETRAA, PCR B— 19 =Y EY HE
AFEBEINMHEE R E R T EdRE Y
SRS 6L YR IR/ W

T=0x{(l+k" (1)
Hrp T AR B, O AWIHRERE, &k Ry 1
B, N AP WEETE. f£4% 3 PCR Ld, X
BUEERET, — XY EIEN G e AR R
PR RGP HERAGHBEER, BT N IR
WEr=WasiRE F S

F = 1__€¢@mﬁ (2)
Hy L ARBEKE, fARGBRBABIRE.

BRYEERAE, HREENMEAFHT, A
o AEEH, A (2) AREEEZRATIHRER
5F PCR =4 RE. FTUERNNTE S,
Ly =3k 10° ARTRMEOL S TR, wk
RUEH TR =4 82 EEVLE, i
4 HIFEYLE RS R TIMERHE R SHB ARk
RE—TBEEERE TRE, NMHEEIER
Rr-YsaE. Y=YRR33 10° LIS AT gk4:
KRN (2), AIHTEIRE. X EEFE10° F
FitEETE, BEAEHLE T 10° i
M, BMNAFBERAHES TRITEEBREERE ¥
BB KN DAREBE AR RE (XBEARE
JSEEHY WY R MEIR) .

SCEAFE AR {4 & Matlab 6.0, {RIZT U E
BRT70%. RIVERBTHMH AR SEE, BT
ERTMEHEHHE Tag B (BASEIRENR 2 x
107 /bpt) FIBEH BB pfu BF (B AL

"ERBAMFERSESWE (10335070).
" AEIER R A
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BN 7 x 107 /bp) s B ERARE | 10 PR BT, S e
LN, 4MEIHE 200 bp FIS00 bp KMAEE, BRI, LSRR R L. PR
gkE] 10° I % IR AL, W8T PCR (AR FIEISL 1 1 Xt 240 PCR 7= i 6 i
P R Ny
21 SRBEENRE

2 BRSO BESCR B R B A4 T 40 POR Toh, %

BB MR POR SABHR POR IS0 AHO SR AR ARBETTS 60, 1% B 4 BRI
RIGHBURR, TeiTE A RERE FIRIT  IHTHE. e R TR & S, 5
TR % PCR BT AR ERAPOME SN S WG TER, A RE T 5
T BN S R RS, Sk SNPs RS TR IR, AR R T B R b
% MERA BRSO ER IS THA DNA R — MR %k B8, SBTH) PCR 13
R, A0 R B RR R, SR TR TR .

XFEOL T A — R BERE— B, ® FERVISRECEOLT, AR 1 TR E PCR 44
BHIE B AENE, MARSTHERREN  RETESRATUEFS, 8RN 1 2] 10 92103t
FE SV X RAEFFH. PR IRF AR R, FEFNITT RN RO

HEAE R -, WAFERRENRNFN  EERAE, U, TR ER IR
AT PCR 3, REMBAFHEIRBELEI RO PCREBREIMEREE, H HX8 MR
AR LR, AE—BYmEY b aTiEe R RAERHRETREERE B, "TRELFTS
AT HEECRE, HERLEHSHHAIH BN BSERBRE IR/,
AR T AR B —BUF . XHE R T

Table 1 The error rate of single molecule PCR using Taq and pfu polymerase

Templates number 1 2 3 4 5 & 7 8 9 10
Taq polymerase 0.5048 0.4727 0.4833 0.4739 0.4847 0.4671 0.4675 0.4814 0.4662 0.4745
pfu polymerase 0.0109 0.0105 ©0.0i09 0.0105 0.0109 0.0107 0.0105 0.0109 0.0113 0.0106

MRBIRTEIPHE - MR RAERGE, i &, MRAEAMELZHEKNEEE, #lin Tag
WEDHE UG MER— RS, XENFE 8, BREF D BERRE, B
FEEIE oA, XE=YRERBMZRTHEIL 104, REANTFYRRBZLSEES, XHHRA
ACER D PRIAIRE. HRLGREW (R2), £ FEHRALEEHESHAREEERERERK AT
RIAES TR EREORFELARBE, ERRURA  XRZRPEATURBR N FEIER, (EE
X PREOL PR — TR A REFS, ZLRPLTERLIHRSHR SR, T RIES
FARSERPEALEERERRGEN. H  JFHERER.

Table 2 The error rates of single molecnle PCR using Taq and pfu polymerase when one template happens mismatch
in the first cycle

Templates number 1 2 3 4 5 6 7 8 9 [0
T P/ % 2.0 3.9 5.8 1.5 9.2 0.9 12. 4 13.9 15.3 16. 7
polymerase F/% 73.5 64.5 57. 6 55.8 53.6 52.3 51.8 51. 1 50.5 50. 1
pfis 0.03 0.07 0.10 0. 14 0. 17 0.21 0.24 0.28 0. 31 0.35
polymerase F/% 50. 35 33.7 20.9 17.6 [3.5 1.0 10. 1 8.7 7.7 6.9

P is the probability that one template happens mismatch; F is the error rate of single molecule PCR.
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2.2 HYBENHEHERMRERT

W 1T 89 PCR 3383 2, AR
HEREEIRA BB E, X RE
i R BRI E AR ERER. BITE
WY S R BEARNFEINL B EVERAERE, B4
MEEGE R ER TR

X B E R PR BRI TIHE. MR
T, 2B AT eE B4 M ULBGE T
B, IHEEEREW. R RN Taq BENT,
ABAN AR, B RN 17.9% ;
MAERBEEHEREHRESTE, MEHEEERS
K.
FERIGTEIN P HA — R bR A R AR ME I
T, RSB LM Tag B, BRPEDIEEN)
WirFE ol 50% , H2 KB WBENRK,
{{ 82 x10 *error/bp. MR B MR B RIR S
B, SCEBEIGIRIGER N, MERAEREH
R KT M ABEERFHRTRED 50% LLF.
FElt, wRIFHITTHR s PCR L3, i
A KSR RBERRAL, PTRATHEIER, MR
eACERe i, LS R EE BERNZRE R
RATL R F PCR § ML RBEIESE T
X — .
2.3 B FEHRIR N

M ERBTHAEATLLEY, Kb RHKREH
RIFEEEMNERE, £33 7500 bp KB T,
B ERT R 1078, AARNESEE
FHERNBRBT, BWREEFEE.

Table 3 The error rate of single moiecnle PCR using
different polymerase

fbp! 1077 10 -9 103 0-*
0. 8091

F 0. 0016 0. 0164 0. 1525

HAtsL i KA F Ny R, BRKE, pH
i, Mg BTRES, dEROSF—EBEN
Z, RTEE, AF——ihe.

3 & i
HRERZEN, CEEHRT PCR YRR

BEAE P AR WK EER. e F PCR Lk,
X ANF SRR H BOFIR AT, SR LI R
W A HE— R 1.

MR E L ET X RN, R TE B

HERTRHMEFE—LKLBR, mEFERESHEEIKN
B, 7FERIGTEARP— B R4S, SR™YH EE
FAfE T —2 008, PrROX L iz R E#
BELMENRAE, URIIXREE; H4ETH
ESCE TS, BlinAENFELES, BT
EEWRRRER T HRIREESENL S0% LIS, BIff
AT BLHIRAEE, LR R

FIf AR | FRTLAF H, A% FREEHRT ™
YIRS IR, /L EER PCR AYAS 12 38 3 5k g 1
i, SRR B R S IR RIS, BT —
ACEOL T AT LA BB 43 b 4T PCR $1%. 24
RELBWHREESEREAEHEREW, M T HERSE
LB E R, Nix% itk PCR &R & 14,
b S S E RS, B RE ST AR

g % X W
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Error Rate in Single Molecule PCR*
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Abstract Mismatches during amplification result in some mutations in the PCR products. The simulation indicates
that the rate of mutation is quite low and has no influence on the consequent sequencing analysis when template
DNA molecules are abundant, but it is not the case when the PCR amplification is performed with single or few
molecules as templates. The error rates of single molecule PCR under different conditions showed that it is essential

to select different polymerases according to different experimental purposes.
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