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Isothermal nucleic acid amplification technology and its application in molecular
identification of Chinese materia medica
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Abstract: Accurate identification of varieties is the most important part of quality control of Chinese materia medica (CMM). To find
an efficient, convenient, and accurate identification method is the development trend of identification technology of CMM. Compared
with the traditional identification method based on phenotypic markers, DNA molecular marker technology is more accurate and
reliable, suitable for the identification of closely related species and sample with confusion and multiple sources, but unable to realize
the rapid identification due to the limits of the PCR technology, such as high cost, complex procedures, and the drawback of long time.
Loop-mediated isothermal amplification (LAMP) is a novel nucleic acid amplification technology, with the advantages of high
specificity, high sensitivity, simple, rapid, low cost, etc., become another new technology after PCR to realize the rapid molecular
identification of CMM successfully. In this paper, the common isothermal amplification of nucleic acid technology and its application
in the study of molecular identification of Chinese herbal medicines were reviewed analysis, to provide a reference for the study of
rapid molecular identification system of Chinese herbal medicines.
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EERE R ME . DNA 73 AR T R 2 AR AE D 1L
2, fEEP M LA W ERIRE N
WFEI AT E VPN 5 ES R TA kb7, FFLA
16 OR SR VSR AR R it P 4 5 P I — e . [ P 4
CEMAHANE DNA 3 Fhric AR L E #2544
BEAT 7RI T . (PEZG8) T 2010 FERRIESR
BHAPNEEh e miEN, hE Rk EE
PoeFHERL. EHE. HEFRSEE L, HEB—
FI DNA 73 TARIC %00 J77%% PCR # HOR R
il AR R OR & B Bt IR S B A SR Ik i, T HL
ERAERT P IR 2, I [A]IE A2 T HoA w500 7
2, ROKBR T FAE Ay bRos 4 58 7V i s FHAIHEE)

PN SFER Y # (loop-mediated isothermal
amplification, LAMP) A NAE KRR SRS 1
BRI, R 7 RIR 7 T ARl S m 77 i L
ZMERR, AEH AT PR S E BN RE. LAMP 2 —
Pl bR I AR R IG B R, R e 51 W A i
DNA &R EER &1 T BIEH L+ 2%, sl 58
BAZIRY W4 .. LAMP VEIAE 1 a1 B, XS
WAAERIK, SRR E S, +Es
REPIELEH . 545 PCR FARMLEL, #ZIREEY
WEAPE SR, HA R EL ARSI AR,
LAMP J7i: R BA mRe e R, i
P ARBASE R AL, SR A U 5 o TR
B2 K S i 2 USRS B TR I R
H¥HENH LAMP iR II#AT 7 N2 Panax
ginseng C. A. Mey.. i1 H % Polygonum multijiorum
Thunb.. % HE ¥ Cordyceps sinensis (Berk.) Sacc.
PL AT A TE Taraxacum formosanum Kitamura &5 H1 2
MEPEE > T55E . S86KE, LAMP IEEATHIfE
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1.1 KBAZER 7514 1% (nucleic acid sequence
based amplification, NASBA) A

NASBA & — T LA RNA SRR ) bR 45 T 47 1
FR, NHRHE E Y RS el A K75 S 5
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KA WAL GG AZIR E AR /A B kS 1 H By
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T RNA # D1, TE R s AT RNA B 5 12 L7
W, TSR ZI4 35, NASBA FiAR CUIh A
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T — P R E AL,
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SPIA F: 22 ilid—2%% 3°%ii/& DNA F B, 5%
J& RNA F BRGS0, RNase H J HLAG 5 i & 41
WETER) DNA A RESCI DNA MRSMRIE SRS
14, SPIA ¥4 R Wi —MRAE 55~65 CHiAT, &
B30 min, RMISFEH, RNase H AWilEfE 5195
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isothermal DNA amplification, HDA) K

HDA /i 5 H R FAEYR N DNA Z il i) 5 2R
M2, FEAEIR 25T T H A el T DNA XUEE, [A)
IF DNA FEESE & 8 E A E T I 58k, gl Pee
HEEE SRR, A5 H DNA KA BHAE A B AN
BE o B E ROV LE gt e e 1) A FH T S R
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Fig. 2 Amplification principle of LAMP
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DL 373 F1 IXBONEE s, DAE SRR, H#E1T DNA
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(B T IR IR S5 K o IR — 5 B B
BTN, (F F2 AR R, e
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FEEE SR, R TR N — I 2RI S
LIRS T DNA FrBORS Y, (61555
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R ABLAR IR & T PCR &, B Tk Be el e i A
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REE R, ATLLUER] 1X10°~1X 10" 1918, b
4519 PCR ¥ 100~1 000 1%, (3) ks,
KA 4/6 e 1WA B BB B 6/8 MRS
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L R, IR R 7R R B A b 13~
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(1586 & PCR AR e A, Biin A2 da
NFIE LD BRI (B 3, 51 E Eiken Co. Ltd.
W) e (6) REMANIEFEE, %1 RNA JiEEEL
HoAl RNA HFRP78 0] R A 5 ki . (7)
UR 5256 % 45 Real-time PCR [4X2%, A J5ikiRm]
FEBCZAER AT H AR e & pA iy,
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bR il
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3 LAMP 8RB MFE
Fig. 3 Results of LAMP amplification of visual judgment
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mh AR A et DI PR R, YR A VA e
ZFIN (HARZI), FHHE3] T ERERKIARDL,

R LAMP H0R H T 2 odt S0 i 7T i 2
Sasaki 214, A 1145 18 S HiBfR RNA Ji BOAHIIE
FFEA, O Epl 2 s, it LAMP 5557514,
T T NZ 571712 Panax japonicus C. A. Mey.. H
¥ Glycyrrhiza uralensis Fisch. [\] LAMP %557 . i
I g A AR A, PTAE 30 min PR R
Hok NS %5 Sasaki ZEMSIEIET omK JPHI T
LAMP 5|%), 57733 Curcuma longa L. 4
Curcuma aromatica Salisb. L 715

Sasaki U T tnl W& T BT A2 7
fir g, Bt LAMP 514, G800 525 R i 25
AR 5 B AL 2 Fis il 75 2, 3647 1 2 Rk
W AH AL 25 AR P Al N % 58 K Lophophora.
Williamsii J. M. Coulter F132 76 & L. diffusa Bravo [
P 2. mEVIHRI B LAMP XHA 1 5 5 FLyR Dy
an AT R E BT, @I A DR R AR 2 A
(SRAP) FHRA & e R %7, PRI oo s S
A AIFE, Wit—%& LAMP 5|95 & ik

— + — —

TR 1Y, fJa I8 6 4 3 4 SR A e ol sl i I
Al B 5 P %5 5 - Chaudhary 258§ | RAPD ¥4
KFAE Catharanthus roseus (L.) G. Don M HAh ki,
G T 14610 bp MKEFEMLFFA F B, FIHZbR
W& LAMP 5%, B4 7 KB LA .
A S UOTER X 4 U FL ) CS2 serine protease
(esp2) FEEWTH LAMP WA #0%F, KHBEREA
BE AN 6 Fi AR REHAT LAMP 97314, Jf
XF BH A 7= P g 1) 45 e DIASE WU AR e e, 3 3o P AR AR
DNA ] 10 £t FERRRE, il LR B SRAMT R
MBI K BN  E JekE SYBR Green 1 9™
W=, S5 R LAMP 519007 DURE S5 H g Xt
K ME L) csp2 FERIBEATY G, 72 A] B BRI
WYIEE Taq 1 BEY], HAERGEMRBEL, fHRIE
6 pg/mL. 1.7 PR LAMP AR T T &5
ANTE R FORVE W5y S E AL, EEX ITS2 741
Wit BEH AL MAME SRR LAMP 5147,
B0 5 PR S S L B RIS ] AR e e A R
B Ee, AL T —E Rl H R B E G
PEPGI S ITRVE B R R S 7 v . i PR AR
trnL-trnF F7-31 625C/A 2 A mi it T LAMP 51 %)
M, 0 21 Iy ERAESE 2] I 50 1 FoAd R R Rtk
17 LAMP %51 HUCEM FiREZ N 63 CHE, 71
SEMUNA SYBR Green I 26 Yektif, &4RTES
253 R TRENN S, AN SRR IS %t 4
TN 65 CHF, R &4RAE Lonicera japonica
Thunb. KO8 o AR08 100 5 X g
Gelsemium elegans (Gardn. & Champ.) Benth. 5%
HRAE L WERAE Lonicerae Flos 1] trnL-trnF 751, #K
W5 22 R A AT 51, DR 4 AR TGS 2444
K G IR A B A M)A T S0 . RR S
PLEGRARIE K] nad 1 AEIE R T HRr e Ve 5 0 Sr
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3 FHiEERE
LAMP J7ER H BA SR e m R e
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PeRHT A, RV, IR AR, ik
WA BRI F)Z REMEZ, LAMP HAREH
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f§i£3 LAMP /=¥ J 515 9%
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— AR, (A SRR, HazEARiR
SR O T IR BRI SE R, R BN R R
TE, ER M s T e AR TR .
Je, WIS THE A, FIZE] PCR HIARMIFRE],
HIEP %, @ 2R DNA BRI &R R, K
SHSK H 245 [ AR i 22 R R VA B, T T
LAMP AR REEE, B DNA RIEHE DRI,
HAILE 30 min PIASHE, DRHOGHRROAR R B BRI, X
A1 R 24 AR S DU AL BT DNA RS,
HETRE. HIR, ELMERI TR it, fRERE
BRI fmkbent, A ReEERla @ mrsl. e
KB R 2 TS EROR, JUHSZE DNA ZIEREIAR
R RE, MRWTFIRIA, 75255 EH T 1IEA
BRITEOL R, AT DURH — B LB HE DNA 75155
BEhY. MR EEF R % e, DLiZEARES
e ZINAT I O T AR % e . B LAMP
PRI AR R R, S4BT BBk LAMP
IR, BAERTROTE, IR RE LA AR
NBE, KRESLEMIEY, HRDiRR . &h, &
YRG5 YRGB, TEATFIRET LAMP SERGHT, —5E
BTG L, I SER R X, REHTA
FEEk, BUE RN S T E S AR, ]
A R I EAXBR TS G

LAMP L EARIfMIME. s, REBEER T,
AL DL SIS 2 O e R, TR AN
b E N R R . FANEERL, LAMP
FEAR X ACER B I RAR . BT B AR
A& G R A R ST HE T o A S B
M AT IR mE RN TEE, MHERS
FE R A I I 37 B RLFH 7= . B LAMP £ AR 1)
AN e A, FOMAE R A M PR 4 T e
R ORI
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