rRE R RHE 4R, 2023, 25(8):216-224

Journal of Agricultural Science and Technology

% B PCR & AR EE % R 494 59 Mz A

Eya, S, TR, BB, AERAC, AT, FXEC

(1 AL T AR MR B BF 9T A, JE BT 100097 5 2. b T AR R Rl AR 5 A 25 T AR b, vl b HsHE
056038 ; 3. b 5t T ARMBL2E BEER A IE A, AL AT 100097 5 4. Jb 5T 7 URD Fel & FE AL , JE 5T 100097)

B B YRR S B A S A R R AR T IR B DR T S RO R IR 2 B R
X AT PV R 1 B BT B R KR, 2 PCR R TN BATRGHE | R 45 s i)™
R HEN A AR I 2R, W 22 H PCRHAR Y J5 B R AR AR 03 [ L B A8 2 2 ARG o g 1
BEAT T RGELER b 1B HRTAF AL B )R i D07 20, IF R B T AR R R Y R iS5t

KSR : 22 8 PCR; LA 540 5 R0 5 17

doi: 10.13304/j.nykjdb.2022.0317

FE 4K 515432 XERFRERD: A N EHS:1008-0864(2023)08-0216-09

Application of Multiplex PCR on Detection of Plant Pathogens
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Abstract: There are various plant pathogens, and climate change and globalization have intensified the spread of
pathogens. Rapid and reliable diagnostic techniques for plant pathogens play important roles for the epidemic warning
and scientific prevention of the disease. With the development of technology, multiplex PCR technology with the
advantages of high accuracy and efficiency is widely used in many fields of the life sciences. The principle of this
technical was briefly introduced, and the applications of multiplex PCR in the detection of plant pathogens including
fungi, bacteria, viruses and nematodes were also reviewed. The existing problems and solutions of this technology
were analyzed, and the development of this technology in the future was finally prospected.
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it i =X 2 vz ( polymerase chain reaction, PCR ES N
AR AR R — R IVAZ R o3 1 K I Oy 125 AR A
RGN 3 SR P A R g | R R e A O R A LR
WEREIFT NMH ., 1988 4F, Chamberlain &5
WARkiE T £ PCR (multiplex PCR, mPCR) £ A&,
FEA FCHH T[] 20 58 224 17 510 LAKS: 0 5 B A ke
RAGOL o T AT = R R A R AR B LA
K R GENER B RS Z BRI L4k A5 D
HGH TR FEAE e A I b 1 O R g8
I A SCR GE 27 3R 1T 2 5 PCR BT )9 it
LT AR BA R B e duR i b i g BRI 543
Br TIZ R BRTAAAE R ), e B 1R ARk
R R R 55, LS S AL D 00 1) SR8 W A
Y 5 REE B P S BEROR S W]l i 4
PNUER S5 AR SR E e A

1 ZEPCREARHERIE

£ 5 PCR $ R 7EAL 48 PCR £ R A9 34tk 1 %
JRNR , AT AE B — S W AR R B X 247 s 3 3
DA SR 22 o S Ao D 0 ARG (1 1), LA T
BAR A . T 2 5 PCR &7 Al — S Hh
FIFH X5 1 e T bR 3 |, Bt 5 [ R34, 5|

B R 51 H hitp : //www.bioon.com.cn/doc/showarticle.asp 7newsid=84624

W8] (4 A AR 2 A ARG TN SR B8 | 1 fn A s wfie
JE, R LA 22 H PCR AR R A, R 5 [ 2 1]
F9IR S B AT ARG , 51 0% B934 7 M g %
X, BAE RO B s Y AR . &%
fER I, Z2H PCRAGAE i Z M2 B R4 4B AR S
0] 43k H.5 PCR (nested PCR,nPCR) . R Gt U 4F
5 2 # PCR (phylotype-specific multiplex PCR,
Pmx-PCR) | £ # H B¢ PCR (multiplexed tandem
PCR,MT-PCR) % ; et PCR A 28 SUALHE 9B 5
€ 1 PCR (quantitative real-time PCR, qPCR) . %
5% PCR (reverse transcription-PCR, RT-PCR) . 3%
PCR (digital PCR, dPCR) % ; 4l PCR JZ hij °*F- &5
g3 0RO 5 Y PCR | [ AH 2 K #Y PCR 46, H
Hij , 2 # PCR AN AL RE HEAT Bk DA 73 B L e 22 55 It
PRI, 8 AT LA ke BF 50 26 1 A ) B s Y
SER I ITA GO W BB Bl 2 BN R 8 AR A
F18 Mg S

2 ZEPCREARAEENRFEWEN P
Rz A

21 HEYREREERD
FLTR 5 — AR S, AR i L PR

Note : Figure is cited from http ://www.bioon.com.cn/doc/showarticle.asp 7newsid=84624.
1 ZEPCRIFE
Fig.1 Principle of multiplex PCR
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RGN A ) T £ By 48 A FR R R
Ji LT (A% GE 12 Wy 05 e SR 37, SR ik
17 ARG SR K BOw IR 1207 IR, B
BORAI N DL HAE —E RO AR e Ah AN )
J5 LY SRR AL, 7E 7] —2F £ BT B T3
ARACLRAEIR , RT3 , s T T PO A T 12 IR 2 il 2
7 7 45 R W 1) B RN O B o A R R S PR Y
DNA A& I A W] A R0 g A8 W o D L T 48 5 1Y
HEFHER P, BT, ZHPCREARC A 2
I FH T UL A D L T A o A, O R A
NP R G N N

B (Colletotrichum ) 525 EARASFHEY) R
B AL 5 25T 22 R ) 5 SR 1Y A BRI AR )9
JEETEM, A7 hE AR i S ANUE PCR HAR K
I 22 2 IR AL 9 T T L 22 4 BRI (C. Liriopes) 1
PSRBT B R A BE AL (Alternaria alternata)
R B 15100 pg- L 'DNA ., Wang 25957 FH 55
PR E f# (high-resolution melting, HRM) £ AR X
Colletotrichum spp. . JE8E & (Phytophthora spp.) FIZE
ook (Macrophomina phaseolina) £ HE PCR 2
LR R SR AT 0T, S 1 AR N
S AR I AN Al ) TR 1

S 22 %% B (Rhizoctonia solani) 5| & 1A 4
R o 2 LB A% 3, T R 2 R S A 4
MR I RIZE L Wallon 2593 57 T 3 T ITS
(internally transcribed spacer)f?ﬁﬂ M R. solani M F:
Rl B AGI-IB Y BT qPCR MR |, $0 A7 A 6 I B
REN we WA R

Bt 71 W @ (Fusarium spp.) 76 B $& 543 4 i)
7L AR T S N S A LR BES T /)
& OKAE B S AR 2R RS e AR
S5 ZM T X P SR ST T A D R
T 56 ¢ 18 (Verticillium dahliae) 23 18 5 7] 7 (F.
oxysporum) F IS JE 55 (Pythium aphanidermatum )
¥) = PCR (triplex PCR) K Il & 5 , 46z R S
I3 g A v E 107N 10T K 107 mg
2% . Villarino ZE"HE ST i A HE PCR 1A & 478 +
S v AT SR ARAGIN H 10767 10° 45 S e 7D
B (F. Solani) 1 F. oxysporum .

%% %% J& (Phytophthora spp.) H S A
7 00 82 9 1) I, 5 R B KA K EPY, Liao
SECE AR T 1) AR D R T SRR ST

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

R [F] oy G 0 92 25 i A M AR g 92 5 AR IS O 7T (P
rubi) EEESERE LN (P. fragariae) 5 HEIK
% (P. cambivora) 1 VU & PCR 2 W AR R, 58 #
PCR$ZAAH HE , DU T PCR 43 A #E AR5 Ji %) A6 1)
TR BRI AT, (HRR S L A 4R T
A, 22 8 PCR B AR WA AR A AN % E 19
JEJRPZE RS (P. nicotinae ) FIXERERE (P. cactorum )™,

J& %5 )& (Pythium spp.) J& T B/ H 40 , 1/F 2 )5
B JE PRI AE YY) BA BOWR T, 75 H IR AR T AE AR
A R G E R Z AR L RS AR K
JEE FIZEJE 45220 Tshiguro S52°FF & T FH DL & K
& % W (Py. aphanidermatum) | Jié % J& B (Py.
helicoides) Fl & 45 J&§ %5 (Py. myriotylum) B £ &
PCREIAR,

HeAh , KBESE I L ( Exserohilum turcicum ) F
T %) 22 B I AE (Bipolaris maydis ) 51 2 B9 R IBKENR
FI/INTRES 2 52 W) 36 oK A B AR K A 2 o B 000 5
AR A7 S PTER T RS e A R 57 1) 22 i PCR A
TR R R AR G b DX J3 b 3R 2 v Ji K JHCAH i 1) 3
R, REUE T 0.1 ng-wl DNA,

22 EYmEEAREGD

20 B AR AR T R R B, TR
TRERAR L FENE | ZR Ay R AR A B
M, (R YA I Al B S IRAE 2R R
WA TS SR o AT AR ) 200 T s T R A B A
ARAERL, — 2o JFxE L T3 597, R I £ # PCR
AR R s HE 0 D A0 T ) A 253

T HH 5 )8 (Xanthomonas spp.) 41 i g 5 2
Z R A AR R SRR RS EXELLIX 7,
PRIHAH G738 TF R 1 1R 2Rl | RAEAR 1912
Wi 7328, Strayer S8 WFGY K 2R, 4 Fh B 50 B (1)
hipB7 ik RAFAE BRAZ Y IR 1Y 91) 22 35k, ik T i
T T 4R SPEEREE N 2 X5 519, I & 1) 22 i S
9¢ J6 PCR fE % K5 ) 10°~10° CFU - mL™" 1 40 B
DNA. 72 AH A% 5t 97 i K6 D0 75 T, 57 1 X X
citri pv. citri X. citri pv. aurantifolii B B F1 C 1Y 3 Ff
47 15 925 9 B8 1Y 22 T PCR R 5 35, Jouen
SRR T 2 25 [ W AR B ST A BUE qPCR U7 i
AL Xanthomonas spp. , HoH —E5 | ¥R T41%
I B P AL 2295 9 )R X, phaseoli pv. dieffenbachiae I
ABC ¥ iz 8 LA 55— B IR T 203 09 A R 5
it 5E A A N 2 . Webber S515E T [ 11 2 ]
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(filamentation temperature sensitive X , fisX) Fl 45 J&
FR A 15 3L A (quinate metabolic gene,qumA)i,%ﬂ’F}I
Wy, &5 T X. arboricola pv. corylina ) XU EH PCR K
M751% o

PEIE AT 1 J& (Clavibacter spp.) HEAR Yt 2 Fi A
Yy, SRR MBS R 255 B MUK AR,
I FEOERRINSE . Thapa 5535 3 i 41 18 15t
1% 7% JL 1A (C. michiganensis ) B9 AR IE A rhuM
M tomA Bt 514, I LIAEY) 16S rDNA ZE AR
WS ST T 2 & PCR W2 W7 &, K IR
0.01 ng DNA,

hh Bk R K B (Ralstonia solanacearum
species complex, RSSC) 5| 2 i #E ) 5 At s o2 — b
BRI A 568 ) A0 AT 1 3, RSSC AL 35 1413 B 57
JE P 4 B A, LAY 27 Y8+ 232 0 He
SETR FH Pmx-PCR 456 T 5T P4 170 #8) SR A ity
FEIH (egl) Y R G B W, XA AEH) RSSC iRk
HATRG S . Sharma F R FE i@ 1 2 H PCR A
TRF P IE 3K T 4 35 75 R RSSC 2B 47 R 4800 L
FEHC I 22 i A5 = FHE U o3 A P o T 58 R
RSSC R I3 41 Fl 2R G2 K B 72 57 ] o o s A ) 75
At 19 BJg 16 SR B A AR AT A A5 B SERR)
3% AR SRS Yk T & O R R (R
solanacea) () = PCRIAZ , v LUKS e/ A IR 5
T b R W I BT M T L B — PCR A R A
J£7 5 ng-wL™ DNA, fif =5 PCR J7 1 % 75 Al 1 14
B DNA S0 B2 e A 107 ng- ™!, RO $E 1
R AR e e T ) M R RE O L R R
B X A b 99 7 - ) 7 0 L A M Y T
e R AR 1 3m A IR BOR SHE .

AR | LR 0 R e A K R A
HRRY 3 A T A L e R 20 0l SESE AR
Yo EE IR TE G T (Burkholderia glumae) (K 85 I B
JK 758 BUR 28 Rl ( Xanthomonas oryzae pv. aryzae) g8
JHE A7 W8 iR T JHE A2 I Fh (Acidovorax avenae subsp.
avenae) . Kang S5 M i 16S F1 23S rDNA ¥ %1 }
Itz e il A DRI T 47 A A X 3 A A AT 1 G T 4
F R BR 537 R 107~ 107 (TR BRI o

23 EYREERN

o FEE ARG R = ORI M X
A, HRZ BA WK YRR AL, P BUCK
PR B T XA 9 AR K R T

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

PRI 7 73— 5 A DU AE 0 s 5+ e 21,
T HIY R B K 2808 RNA W 55 , 2 HI RT-PCR
BORBEATHGI , IF B AT w] F ] 2 8 PCR B AR $ 1=
ioRIlE Y e

FERCE VR BT 4T, KGR ek
ARV, T B 7™ T R MR DR T 14 7 R
Jit o REAEM I 5 (Soybean mosaic virus, SMV) |
525 3@ AE 1% 7 (Bean common mosaic virus,
BCMV) £ % JI\ 46 5 2 ( Cucumber mosaic virus,
CMV) & KGR K F v o 3 e ™ E A 3 R 75
Xue 5593 T 8 19 S se B U BRI A A T B A
3 0 B — FE PCR R DU AR &, Kl FR Sk
7x10"'ng- w7 RNA . B4 340 9% 7 (Peanut stunt
virus , PSV ) F1 27 BB B ( Tomato ringspot virus
ToRSV )& 36 [ gt A MR et A AR W), T i i
Qe R ELIATHE R 2 RASSF R HIRUR 3h 5%
H 12519 (dual-priming oligonucleotide , DPO) #HE 37
T BE TR AN b A 2 Ao 7 1) XU RT-PCR A6
K& %R 2R HAG X 45~65 °Cil KR BE AR U
s o Maina 55 & T 5 il & I )P (high-
throughput sequencing, HTS ) A% T #0 [a]
ZH ) (targeted genome sequencing, TG—Seq) , It
W HONH T4 26 0EY) B WY CMV 38 52 45 9
27 (Pea early browning virus, PEBV) . 3¢ & fb 0t
i 5% (Bean yellow mosaic virus , BYMV ) FIHi & Fi{%
95 2 (Pea seedborne mosaic virus , PSbMV )4 fif
Joa B BRI, TG-Seq REAG I H 5 e B TR I AS 2]
9 BYMV Al CMV 89§38 7, % B TG-Seq B AT H
R R o BTN FOR TR , W BRAE I ST T
5P E KRS RE 9 2 5 PCR A TR 2, A7 [m] B 45 I
HH AR nfﬁ%(Sugar—cane mosaic virus ,SCMV ) |
T K B 2% BE 5206 B (Maize chlorotic mottle virus,
MCMV ) | 7K & B 2% 5% 455 % 2% (Rice black streaked
dwarf virus, RBSDV) | £ K B {46 9% 5 (Maize
yellow mosaic virus, MaYMV ) Fl1 8 JE HE £ K2k 50
2 (Maize streak reunion virus ,MSRV) . Li %W S7
T T AT La(TEF-a) FEF N Tk F#
KA MCMV SCMV MaYMV L A5 5 (455
2 (Maize-associated totivirus, MATV) ] 2 & RT-
PCR KM J7 ¥ , RABUE AT 35 100 pg-wL™ DNA,

TE R 9 AT 5 AT, o 2 A5 RE T SR
LUK CP Rl p25 5 DS S 5. 1 A AR Ao 3 22 2 RT-
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PCR A I J ¥k , 7] [m) isf A6z 0 1 A A7 o 3 o B¢
(Citrus tristeza virus, CTV) A 7% B8 195 2 (Citrus
tatter leaf virus , CTLV ) 4% 25 A ik BH 9% 7% ( Citrus
yellow vein clearing virus , CYVCV ) FIUFHA% H-BEH 25
(Citrus leaf blotch virus, CLBV) 4 i 5§ 5 . Peng
SEWLET CP LN BTG 1 LA 509 S s e A
ok I BE A % 9% B (Actinidia chlorotic ringspot-
associated virus , AcCRaV ) JRMEBE G B 1 (Actinidia
virus 1, AcV-1) BRI FF A (Actinidia virus A,
AcVA) Rl CLBV , 3 LANLE 8 F 3 (ACTT) 9 N
R xF IR OB Zh K £ 8 RT-PCR, & I KR 24
10* ¢cDNA.

A, 2 H PCRECARIE 32 i ] T W5 AE T
AT 22 551 W0 6409 75 R 2008 B 0T 50 U, H i
2 A T 4R 5 3 4K A 25 RIS RE A 20 A
REWS 3 B0 48 1L I8 10%~30% . Zhao 0 HE T 3
1699 3% 1) 2 8 RT-PCR H LA B A 000 7 73t AN 22995
# (Tomato aspermy virus, TAV) | %5 {£ B i 7
(Chrysanthemum virus B,CVB) .CMV #3538 £
M9 55 (Tobacco mosaic virus, TMV) . 5 2 Y Jii5
7 (Potato virus Y, PVY) . 2§ 16 % 1L 2% 9% 55
(Chrysanthemum stunt viroid , CSVd) F1 2§ ££ 48 2% 5
0% 2 9% 7 (Chrysanthemum chlorotic mottle viroid,
CChMVA) , 2y KB IA e Jo 2 J F 4 fik— o m] A7
751 . Muller 8501 TR R 22 80T Al (1 55 9 41
HE S T IR PR AT AT AT AR 9 7 (endogenous T.
cacao bacilliform virus ,eTeBV ) I F 3], XHf AR 5E
FEoT R W 15 2, BRPEZE R s 9 i 2 5%
A IR A 1 %A, T LUYERR A I e TeBV 1Y
FATE BEARZ GE IR

24 HEYREZHR

) 25 HE 2 U B LY AR A D, F 4%
fHEZE H1 (Globodera spp.) R 45 LR HL (Meloidogyne
spp.) 222k L (Ditylenchus spp.) %5 , BAITHY % £3E
Bl oy iz TR R R F A R FRIK
VER 7 Lk B, 38 53 b 28 T 5 5 25 EAREWIIE hL
AREERIRE , 7E A Bl A il A7 A . A, 2l
i BETE LI TP RIS , — EUR A ARMEAR B, ™
HEI T ZE2E 22 A i i,

DR EREL B UFIRESLR
(Globodera rostochiensis) Fl & £ 2 H & H (G.
pallida) , J& D %% A 7 1) H O AT, KH ™ 5 Y

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

W R P At 2% I AR ERT 52 o Nikitin 550544
TITST DXl A 37 7 3l R 4] S I PCR A I 44 & AT
[R]BF A2 G. rostochiensis 1 G. pallida , %60 BE 43 53)
BEN A0 pgepl o BEXF B 2R KA G A B 4% 5
61 BELL 1, Djebroune 45 T AW 5T 1 5 ML £
H PCRAIZEE 52 PCR XS EA A I , LA Afy £
H b FR A AE DL . Gamel 553 il TR A A5
W31 TaqMan R 7T LR B KU G. rostochiensis
G. Pallida 1 Heterodera schachtii, Fh 5 Xf
G. rostochiensis E. AT HU M 1Y B 85 55 i A 3 SO 4E
A% M g T D TR A e 2 2 UK HY A Y
e Rk, 22 PCR A B THE P 26 HLU i 25
ge iRl

L5 L (Meloidogyne spp.) &= tH A I e HLA%
IPERRE ) 75 R 22—, Hu SRR 4548
HUAS [ A= % J93 19 182 DNA, JE T 28S rRNA Al
rDNA-IGS2 DX I 57 11X G H BLAR S5 2k L (M.
enterolobii) \Fd J5 HRZE4E L (M. incognita ) FTUHEAR
ZELR (M. Javanica) 1) 22 E5 PCR A IR 5%, 462 HH
R UL T M. Devran S5 ] HIRe 545
Y ST (%) 22 8 PCR J5 i Al G M. incognita .
M. javanica FAEAERREELE B (M. arenaria) .

25 28 W8 (Ditylenchus) ) 8 Bk 25 28 4 (D.
dipsaci) \J& 2254k . (D. destructor) F D. gigas /&
3FNAF RS IZ LA, Jeszke 55 i %] 18S rRNA
FIrDNA-ITS1 XIRBEFT XTS5 140, 53 0 i
ST = PCR M1 qPCR PRIEAG I J7 1% , gPCR [ 7
fHUE A 150.016 ng-rxn”'

DIl E (Bursaphelenchus ) K EARIR
PERE AL R o Filipiak S 2 Fe 5 1900
3 RS TagMan $R 4T EE N7 T £ 8 S0 28 G g &
PCR J73%, Al XA A28 32 (B. xylophilus) AURA LR
1 (B. mucronatus) 2 J14 U (B. fraudulentus )
AT AR Ko R4 30 fg DNA- L,

LB W £8 B (Paratrichodorus spp. ) 1 FR AL
2k HL (stubby root nematodes) , 1] b 3% %5 F ALY
AR R 5 AR, — SR 858 v 55 Y 4l ) s 75
FIEREAR . Huang 258 3 % 18S rDNA 1 ITS1
[ A1 71 3 g E D C R - 2 i B /T R 1 N a1
Paratrichodorus allius . 3¢ /)N #1 & H £& & (P.
minor) . Wf A $1 B H £ H (P. porosus) Fl
Trichodorus obtusus 3t 4 FhZE H

http://www.cnki.net
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WA, Z2 5 PCR A AEAR JE R 55055 J5 4 1) A
D77 TG I o AR A AT S B EAE R R
AL, R AL R L AR AR, 51 UK
S A RRER AR BN E o Ah R R A AT e R
TP K A B g 8 b T im0 1 & TRl %
1 E R E . i TR R RS R e 5 5 2
3SR PR AR I 5 12 B 3 0
HE Gholami ZF% 2L T 16-23S rRNA £t [ 7] fF
XS TR SRR 3 EE AR AR 165 1 |
16Sr VIR 165X 1) 2 F 515X PCR. - Galvao 55/
FH 22 5 PCR 4% AR P 4G U 4 LA Phytoplasma 1
Spiroplasma , VA BT 248 K RS 1 T4 TR 2

3 ZEPCREAFAEREE N K RAI=

A0 5 0 R AR SR I A AR AR AR
(ILEF, R R P A AR 22 B L Fh A Wyl Ak AR
YIPRZE B2, PR G AR TR R IR A 8 4 9 4
LG W IE TR 2% T, ELERR AR, S A RE T
LA TR . £ PCR AIFER]l— Wik &
XIS FRBER AT 1S, KRB i 1R b A 03 o,
AL FH A R B B S bR A= e B A s
JEIZ W o AR B T R AL S 5y B8 5 3R 12
T VAR FERE T AEYR 2 W R

Z H PCR Rl 42 AR B A 76 SO e 1

FO bRl ST AN A AE AR I (R 1) . B G,
ZA 5P xf AR A R — BN 5y B R 5
PEY G, 5 | R ARSI 25 A1 B i A1 B e 1 [ AT 5 L
UK, mPCR [ 7 P K I 3 2 A0 5 458 ¢ P, A T
B, AR P (4 HBUARBAR B A7 B 8 )R R
PE QN3G R B B 22 5 37 Bh i W R i L VK A
PR BRI, T 6 52 M RS I R AR 5 e Ak o
JI2 HL ik SR LB 14 7 ) PR A AE B X A e ) 4
W RN 5y 72 A A B 62 R 22 B N T
ARG By S5, 22 PCR B AR BER 52 TR 21 (1
o SRR 75 ELAG T M R e, JC IR IR A G
AR 0 200 B S B AT B, 2 ) G A 2 1 DT B
JRUBS DAL, AT BR il T R 37, Rk, 2 8
PCR K2 AR AEARAAT AR5 L 5835

ZH PCREAR G —250r FH ARG —
ERE FRANT BIARE . WZE & PCR Y5 qPCR
o dPCR $ AR 25 & vl LB g kI . qPCR fE1E
FIFHHE 9 DNA AR A P92 04k 98 J5 00 AR 6 2 i
dPCR A T2 2 1IE 4G I 4 114 246 Xof 275805 e s 44 005
MR 87 PCR R 5 Z 5 PCR &5 &0l
et AR Ak T AN [) 2 [ T o A T M % 5 B 4
EHLTK limunex xMAP 25 K6 T B BE 5280 A5 R4
(ASI , K 22 FE PCR B AR 25 R 1 0 4 it 17 o
PR T B, BA e R i o = o B

R1 ZEPCREMREARATESHEAR

Table 1 Advantages, disadvantages and the combinable technologies of multiplex PCR

FER I

Character Amplification

il

Detection

A ARG, AT (RN S B R

PRI HEL DR AG I R BE | AR, ELAGIN S 2 B
Gel electrophoresis detection is characterized by convenient,

low cost and fast.

RE I L ARG 03 A 5 5 0 MR B, FLAR 5 R
DR 22 I A AR AGL I 58 A0 5 AN RE A S T A 00 380 Ay S 13

Oy MBARRR AR 18, BEMT RN SEAR Y SRR AR HAT TR ARG, TRrk HE T A7 S A W 2 O e P

e
s High flux, high efficiency, multile targets can be
Advantage . .
amplified at the same time.
4
s AREE.

Nonspecific amplification is easy to occur, which will

Disadvantage

stability.

AR BOCHE SRS ARSI S .
Combinable

technology ~ membrane chromatography, etc.

affect the target amplification efficiency and system

Fluorescent probe, microfluidic chip, liquid chip,

=8

The flux of gel electrophoresis is limited by gel resolution,
and the sensitivity is easily reduced due to optical error;
whether the detected pathogens are active and infectious, and
information about microbial cell integrity are impossible to

determine or infer.

B RIK TR 25
Capillary electrophoresis, fluorescence probe melting curve,

etc.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



222

S I A 5 i

25 %

JREJZ T HROAFLES S5 5 AR AR G e e v, Dk A5
G I 368 /) g )

IARE AR 1 K JR AL TE A B 42 i F 4 T 22
PCR HA 7 G K o 87— e i 1 D
BR AR B UYL PR R 5k DL K He
KL IR 20 25 25 7 VR W R N T 87 DNA 43 1 F5
TR L, B TG A R A R B, Li S
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