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Application Progress of DNA Isothermal Am plification Based on Strand D isph can ent Reaction HE
Yan, JANG Taa (D eatenent  Bodvenisiry and M oleawlar Biology N anhua University, H engyang 421001,
C hina)

Abstract Isothem al anplffication exp bits strategies other than heating denaturation to unw ind double
strand ed DNA. Strand displacement is such a process in which new DNA syn thesis starts at anick by disgp -
cing dovnstrean strandwhik extention. Several strategies of DNA isothem al an plification, ncliding strand
disp lacen ent amplification, wlling circle an p lificaton multiple digphcenent anp lification, bopm ed iated T
sothemal an plification, have been developed based on strand digplicement reaction. And these m ethods have
been applied nDNA sequencing whole genan e amp lification m icrarray fabrication and pathogen detection.

Key words Isothem al anplification Strand dsphcenent an plification Rolling circle amplification
Multipke dsplcanent an plificaton Loop-m ed ated sothem al am p lification

: 1006-2084 (2010) 01-0024-04

DA , DNA
(T1, T2); Hic II
( 5 GTTGAC-3)
(PL P2)
DNA I

( exoK lenow)

( pohm erase chain reacton PCR) a s a
DNA , Ple TI P2+ T2
s , Hine I s
; ; exoK lenow P1- Tl
DNA 3,
20 90 T2 : , P2+ T2
DNA , T1
DNA Hinc II ,
DNA ,
DNA ,
, DNA
( 12 (1
DA
, DNA
1 )
( :
) DNA ,
Y DNA 3 12 4 1992 W aker 7
, , DA, 4 (Bl B2 SI $2)
, - - DNA \ S1 S2
H incll (5'-GTTGAC-3),
11 Waker ' 1991 SDA : Bl B2 S1 S2
DNA ( strand disp lacen ent an- , S1 S2

plification SDA)

H nc Il



2010 1 16 1

Medical Recapitulate Jan 2010, Vol 16 Na 1

‘“W‘&rwjﬁwwwmr

=G T-T-GoAC —

o (- T-T-G-A-C
=-C-ASASC-T-G

¢ IHHine 1)
‘*h&mmm

.

‘”quwm

-1 -T-G-A-C

~-(‘-}\\,;\\-{’x -G

=--G-T-T-G-A-C
—(C-AsAsSC-T-G

G-A-C

=-G-T-T-GSA-C
~C-AsAsC-T-G
Pl B B DNA 0/EK

e 1 A

—.i P2 1o \
J ! o L
faivn,
‘r J’lu‘l‘,r"m
|
B2 BEER R
4 exoK lenow
Bl S1 Sl-ext
’ B2 S2-ext B2 S22
Sl-ext ,B1 SI Decxt
Sl-ext S2-ext
H iIlC H ( 3 ) [2]
Hiine Il 4 DNA , exoK lenow
S1/S2 ,
(2" DA
3] ’ )

. 25-
$ BOHZONA BT
BINL_ SHIIEL
5 5’
o4 B2
§ A v
5 S Sl-ext B
Bl e
S2 ext 2
‘51 ext flIS2 ext
<1 ekt AINAH EY|
9 Si-ext %
ﬂ‘ -H"} H]—\1].—
52 S2-ext )\
Db
d s g

RS AoTIEY
$ i

w m________\
N Ny
R SN
3 DNA
SDA ., SDA
4 ’
, SDA
exo”
Klenow , DNA
13 20 90
R NEB

B

( nickase-de-
pendent amp lification NDA )

) DNA ,
, DNA
NDA , DNA
DNA, , DNA
DNA " DA
( 12"

NDA ,

DNA DNA, q



. 26-

2010 1 16 1 M edical R ecapitilate, Jan 201Q Vol 16 Na 1
NDA ; ,  ©29DNA ;
DNA ' DNA :
DNA
2 DNA, DNA
DNA (e gy
. DNA Bl 19
NN N\
21 ( rolling circle am plification, RCA) RN vl
RCA'™ DNA : NN
P29DNA ’ DA DNARSE AR v
DNA 5
RCA DNA | MDA
DNA 7 DNA,
) [13]
RCA MDA  DNA :
’ DNA DNA
. ’ 23 ( bopmediated isothem al
DNA (" 4) anplificaton, LAMP)  LAMP'" 4
— DNA 6 " 2
/IM fil DNA
I l / LAMP
, 2 FIP( fowad nnerprin-
’l DA R A er) BIP( backward nner prmer) 2 F3
B3( 6a)'"" DNA ,
Bst DNA )
DNA(  6b-1)""
DNA (
A 6b-2)!" DNA
RCA _FB DNA .,
RCAY! s F1 BIP
, DNA RCA ’ Kl BIP
DNA / ’ ’ ’
’ N > DNA
( ) ; RCA ( 60)[14]
LAMP )
Q 1 ng/L
22 (multp le displacem ent am plifica- 7 L1s)
ton MDA) D®29DNA .
DNA L : . LAMP
DNA, , < 300 bp
(whole genane amplifica- 3
tbn WGA) 31 DNA He

D29



2010 1 16 1

Medical Recapitulate Jan 2010, Vol 16 Na 1 e 27

DNA TemplPhiM DNA

(18]
DNA

FIP B I'le
Flepo 9\ -
ek BT TN

= F6h- 1 MEASIRDNAIY 73 1k

Eae k2e 11 fEONA g1y gy
A I @

D

F3 12 ¥y Ble B2 G’:} FleBB2 Bl FFle

ﬁﬁ#'mwmu VN:

BiP P46l-2 EIRZERIDNA
FRERLI) 75 1

Fl

D

ea iy elol il

Bl B2« Bl

i

6¢
32 DNA MDA

[12]

, DNA ,

[ 19]

33 RCA

[ 20]

[21]
34 LAM P
[22] [23]

[24]

BD
BD ProbeTec ET ) SDA

[ 5]

[1]

[2]

[3]
[4]

[5]

(ol

[7]

[91

[ 10]

[11]

[12]

[13]

[14]

[15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

W akerGT, LitleMC, N adeau [G, et al Isothemal n vitro amplr
fication of DNA by a restriction enzym e/DNA polym erase systen
[ J]. BiolSci 1992 89(1): 392-396

W aker GT, FraserMS Schram JL, et al Strand disphcament an-
plificatior an sothemal i vito DNA amplification technique
[J]. Nuckic AcidsRes 1992 20( 7): 1691-1696

W aker GT. Empirical aspects of strand digplacem ent amp lification
[ J]. PCR M ethods App] 1993 3(1): I-6

Yao 7 Lidgard GP. M ethods fr rapid single-step strand disphce
ment an plication of nucleic acds[ P]. Patent Cooperation T reaty,
PatentNa PCT /US2007/075964. 2008

KuceraR Genane amplificaton[ P]. Patent Cooperation T reaty,
PatentNa PCT/US2006/043014. 2007

ZyrinaNV, Zhelemaya LA, Dvoretsky EV. N. BspDOIDN A nid ase
strongly stmulates template independent synthess of non-palin-
drom ic repetitive DNA by Bst DNA polmerase|[ J]. Biol Chen,
2007, 388( 4): 367372

Den idov VV. Rolling circle am plification (RCA ). Encycbpedia of
D iagnostic Genan ics and Protean ics[M |. Boston Bosion Universt
ty 2003 11751179

Dean FB, Nelson JR, G iesler TL, et al Rapid anplification of plhsnid
and phage DNA using ph29 DNA polm erase and multip ly-prin el
wlling circle an plification| J]. Genane Res 2001 11( 6): 10951099
Schw eitzer B, Robents S Grinwade B, et al Multiplxed protein
profiling on micoamays by 1o lling- circle an plification| J]. Nat B io-
technol 2002 20(4): 359-365

Zhang D, Wu J Ye E, et al Amplification of circu hrizmble probes
for the detection of target nucleic acids and proteins| J]. Clin Chin
A cta 2003 363(1/2): 61-70

Lage M, Leanon H, PepvicT W hole genom e analysis of genetic
alteratons in snall DNA samples using hyp eth ranched strand dis
pheanent anplification and array-CGH|[ J]. Genane Res 2003, 13
(2): 294-307.

Dean FB, Hosono S Fang I, et al Canprehensive human genane
an plification using muliplk dsplacement amplification [ J].
PNAS, 2002 99(8): 5261-5266

Lasken RS, Eghom M. W hole genan e am p lificaton abundan t sup-
plies of DNA fran precius samples or clinical specimens|[ J].
T rends Biotechnol 2003 21( 12): 531-535

NotmiT, Okayan aH, MasubuchiH, ez al Loopmedinted isothemal
anp lification of DNA [ J]. NuckicA cidsRes 2000 28(12): €63
MoriY, Nagan ne K, TanitaN, et al Detection of loop-medinted
soth em al an plification by tuthidity derived fran m agnesiun pyro-
pho sphate fo mation[ J]. Biochen B iophys Res Canmun, 2001,
289(1): 150-154

Detter JC, Jett M, Lucas SM, et al Isothem al strand-dsplacament
an plification applications or high- hroughput genan ics[ J]. Ge-
nan ics 2002 80(6): 691-698

Fu D] KoésterH, Sn ith CL, et al Sequencing double strand DN A by
strand dip hcament| J]. Nuclkic Acids Res 1997 25(3): 677-679
Nelson JR, CaiYC, GieslerTL et al TanplPhj ©29 DNA poly-
merase based wlling circke anplification of tenphtes or DNA se-
quencing[ J]. Biotechniques 2002 ( Suppl): 4-47

HavknsTL, Detter JG R ichadson M. W hole genan e amp lificat orr
app lications and advances[ J]. Anal biotednag 2002 13( 1): 6567
Smimov DA, Burdik JI, Morley M, et al M ethod ©rm anufactur
ng whole genan e m icroarrays by 1 lling circle anplification[ J].
Gen Chranos Cancey 2004, 40( 1): 72-717

Judih P, Anona B, V arsha G, et al htegration of DNA ligaton and
wlling circk amplificaton fr the han ogeneous end-point detec-
ton of sigle nucleotide polymorphisns[ J]. Nuckic A cids Res
2002, 30( 12): 60

Poon LL, Leung CS Chan KH, et al Detection of hunan influenza
A vimses by loopmediated sothem al anplificaton[ J]. JCInM r
crobio] 2005, 43( 1): 427-430.

Iwanoto T, Sonobe T, HayashiK Loop-m ediated &othemal amplr
fica2 ton for direct detection of mycobacterm tubercubsis can-
plex M. avim, and M. ntracellulare in sputum sampleq J]. J Clin
M icrobio] 2003 41(6): 2616-2622.

EndoS KanoriT, RicciG, et al Detection of gp43 of Paracoccid-
oides brasilienss by the lbopmedinted sothemal amplification
(LAMP)method[ J]. FEMS M icobolLett 2004, 234( 1): 93-97
ZmbroM J BD Pobdle™ ET + BD V per™ = aw nning canbr
nation| J|. BD Lah 2007, 18 3

: 2009-08;14 : 2000-12-14



