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C BRI IR 2, TR 4007165 * o IR MV REZ BEA YIRS IR A0 1 5% A 9 4, Ikt 100193)

WE. [8W) §#HBEREKY (Ralstonia solanacearum, T EHENE ) T AW HFHMK (bacterial wilt of
plants) R REENEERN“ENLEHFEREZ —, FEHAT L HEHFENNET., BIHK. HENY
EHMOWHA, RENFTERARGENIERS, AX G EFEL - Mg SRl FEEOHRNFRY 7 *
(loop-mediated isothermal amplification, LAMP), SEILFH AR My W o thaEsb. [ %) @it b3t 47 H A
B IpxCEEFF, HA AL A& i 4 Primer Explorer Version 4. 0 /32| 4 4 LAMP #5151 41, F3 (5'-
CCTGTACGTGGTCGGCTAT-3"). B3 ( 5'~ACCGCAACACGGGATCA-3'). FIP ( 5'-TACGCCGTTTCATCGGCCAGGTACACGGCGCACAAGT
-3'). BIP ( 5'-ATCGTCACGTTCGACAAGGTGGAATGCCGGCTGCAACTG-3"). 3T 3 [ % 4 {ViX ¥o # LAMP R RifA % & th & %
BT, RBRMIEE K 600 61. 62, 63, 64. 65C, WEHBETIREA 2. 4. 6. 8. 10. 12 mmol-L", &
BWABIMREL R 210 4210 6:1. 8:1, 10: 1. 12: 1, BERMEKINKEZ. UaBEFRFEMH 24 A
EREMAS RS, SANEFTME (Ralstonia mannitolilytica. Ralstonia pickettii. Enterobacter sp. .
Acidovorax citrulli. Burkhoderia cepacia) J33t¥&, HiE LAMP #ill 77 ik A4S 0. Y FAEH OMI1000 Bk
FEFI 40 DNA $RAT 10 {5462 2 PURRE, DUR AR 10 10° 10° 10° 10°, 10°. 103 Hy # B U4 #EAR ] 2 #£4T LAMP
Aol PCR AR, hBRFHWARNMRGE. HLAFHFRMRENR Podl. ZFEMMEK Z-Aa-1 2R 5 LR ERE
Aok ZREDRREIFARA, UL LAMP A 77 i 3R A- M #AT AR, I DU AR 7 o xR B0 L A 25 2 R 9 A T4 A
A R UK H R B AE B RS EFSHTRMN, REZREHAINE A0 A6 EHRRETIE
WHATHE, BBTAAN 1 ul SYBR Green I SOLF R #ATHES, MR ALE, HEMELAEE. [ER] &
ST HER AR FA WS LAMP 7 ik, R E RS T ARMAR o FIP/BIP & F3/B3 BgWRE A 8:1 (1.6:0.2
pmol-L™), HEFIRE A 6nmol- L™, RMIEEN 63C, HRrURNERETR, REKXEHERNE FHRLHKE
Pikt, KPELNENARELAEGEERE. LHEHEE GMI1000 HAk ey DNA J AR A [ 46 L 9 A 8 A AR AR
ATHy LAMP fo 3@ PCR A2 M4 R B 77, LAMP 840U RBUZ 4 1.42 pg, L3 PCR & 10 45, Ab45 bt o 74 3 AR
MALEFTH. BREAENALREEBRAEL RN FEE. (£ ZLOFHE LAMP BT, &R
e, BAEEE, RFARNE, WRTEENZRMNER, EEEEMIAGHN.
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Abstract: [Objective] Bacterial wilt of plants, caused by Ralstonia solanacearum, is one of the most devastating soil-borne
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diseases in the worldwide and severely restricts production of economically important crops. Simple and sensitive detection assay is
the basis for effective prevention and control. The objective of this study is to establish a rapid and specific method for detection of R.
solanacearum using an isothermal method known as loop-mediated isothermal amplification (LAMP), to make it possible for
researchers and technical staff achieve simple detection of this pathogen. [Method] Four specific LAMP primers were designed to
target the IpxC of R. solanacearum using online design software Primer Explorer Version 4.0, the inner primers are FIP
(5-TACGCCGTTTCATCGGCCAGGTACACGGCGCACAAGT-3) and BIP (5-ATCGTCACGTTCGACAAGGTGGAATGCCG
GCTGCAACTG-3') , the outer primers are F3 (5-CCTGTACGTGGTCGGCTAT-3') and B3 (5-ACCGCAACACGGGATCA-3').
Single-factor experiments were conducted to optimize the parameters of the reaction system, the reaction temperatures were set
ranging from 60 to 65°C, the concentrations of Mg?" were set ranging from 2 to 12 mmol-L™, the concentration ratios of inner and
outer primers were set ranging from 2 : 1 to 12 : 1. The specificity of LAMP was tested by using 24 strains of R. solanacearum
isolated from different hosts and 5 different strains of non R. solanacearum (Ralstonia mannitolilytica, Ralstonia pickettii,
Enterobacter sp., Acidovorax citrulli, Burkhoderia cepacia), of which 3 species are closely related to R. solanacearum and the others
are common bacteria in nature. The sensitivities of LAMP and PCR for detecting R. solanacearum were compared by using ten-fold
serially diluted DNA of GMI1000 as templates (including original DNA, 10%, 102, 10% 10* 10° 10° and 107 times of diluent). The
LAMP method was used to detect the mixture of potato tissue and strain Po41, mixture of ginger tissue and strain Z-Ag-1, also to
detect the wilted tomato plant inoculated with R. solanacearum strain Po82 and the health one. Furthermore, the samples of potatoes
which may be infected by R. solanacearum were detected by LAMP method. The results of LAMP could be observed by the
magnesium pyrophosphate precipitate produced during the reaction, or by the color changing after adding SYBR Green I, the
positive samples were green and negative ones were orange. [Result] The LAMP assay for rapidly and specifically detecting R.
solanacearum was established. In this reaction system, the reacting temperature was determined as 63°C and the concentrations of
Mg*" was 6 mmol-L?, the concentration ratios of inner and outer primers was 8 : 1 (1.6 : 0.2 umol-L™). The result of specificity test
showed that only the reaction liquids with the DNA of R. solanacearum change green, which indicated this method had a good
specificity. Sensitivity experiments indicated that LAMP could detect original DNA, 10%, 107, 10°, 10%, and 10° times of diluent, the
sensitivity was 1.42 pg which is 10 times higher than conventional PCR. Also this assay could quickly and accurately detect R.
solanacearum from plant tissue suspension, diseased plants as well as infected potato tubers sampled in the field. [Conclusion] The
LAMP assay established in this study had advantages of high sensitivity, specificity, efficiency and low cost over traditional methods
and conventional PCR, the reaction results could be directly observed by naked eyes. All the characteristics of LAMP made it
suitable to be widely used in field and grass-roots units.
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PR PERY IS S 1997 4F, OPINA VLT By 14
A BKJEZ &Y (random amplified polymorphism,
RAPD) [Worbras i, M T H M 1pxC 3L Fii
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FUAE TR T K S % 58 b LA R IR SR
(I M, DAl R AR AR DG E T R A, AR
T 1% 7 12530 i 8 38 3k 3 I B 8 Jis vl K AT 45 R I8
E, AN A SIS R B ) POE RS I ; Real-time PCR A&
MEAR R w5, H T ER BRI AT I Y i
JE P A PAEEY R (loop-mediated
isothermal amplification, LAMP) J& NOTOMI 24P}
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Table 1 Different strains of R. solanacearum used in this study to test the specificity of these primers

FPE4R5 Number HFEZ PR Strain name 25 F Host ALY AEFE Nl Phylotype/Race
1 Sni Je%% Night shade 11
2 Th-Bs-1 JHE Tobacco n
3 GMI1000 7 Tomato 11
4 Bd1 2Tk Hibiscus n
5 Bp-Gk-1 I\ Balsam pear In
6 Ey-Ag-1 ¥eh Eucalypt 11
7 Tm2 i Tomato 1/1
8 E1 M T Eggplant 11
9 Sspl 2 Sesame In
10 R419 ##E Banana /2
11 R264 ##E Banana /2
12 R454 F# Banana /2
13 Po82 5% Potato /2
14 P035 L% Potato /3
15 P040 HE2% Potato /3
16 Po4l HE2% Potato /3
17 PoYN L% Potato /3
18 Z-Ag-1 % Ginger /4
19 Z-Rc-1 % Ginger /4
20 Kp-1 ¥b3% Aromatic ginger 1/4
21 Z-Sch-1 # Ginger 1/4
22 M5 % Mulberry 1/5
23 M6 % Mulberry 1/5
24 M7 % Mulberry 1/5
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F2 BATFHENSIMHFERENIESHEEK
Table 2 Different strains of non R. solanacearum used in this
study to test the specificity of these primers

B ZR*5 Number

B4 FR Strain name

25 H #% i 75 /K G # Ralstonia mannitolilytica
26 S G 7R IG B Ralstonia pickettii

27 KIFFi# Enterobacter sp.

28 74 JIWE 2 14 Acidovorax citrulli

29 PEZ40 52 [ # Burkhoderia cepacia

Bst 2.0 DNA % &M T New England Biolabs
(NEB) 24#]; dNTP Mixture I4F TaKaRa A #); it
SEE T A T A TREA R AR ; SYBR Green
[ kbl 1361 AB vdl; 441 DNA $2EGA
S T A6 28 s AR AT R AT .

NanoVue Plus # % & [l & U 1 _E il AE g B9
RHEH AT VERITI PCR §M H{UZEE AB 2]
Feny TW2 JKE 8 A 8 1E JULABO 2 H] ™7 il
1.2 WREAHZE
1.2.1 @@ HEFARES  NA (nutrient agar) 1577 3E:
FRE 39 MR 109 EAMRS5g MR 050,
BZKZE 1L, % pH 7.0, I 1.8%[1 B, 121°CF
KB 20 min; TZC £577%E: 100 mL NA £572F A
0.5 mL 1%£1 PUR M 1%2T PYEME (CioHisCING)
FE: PRI 1 g Z0DY %M T 100 mL Z& 18K, ks
KB 7—8 min, Y 4CLRAE.

1.2.2 X EHIEEK DNA #RE 28CL&MHF, T
NA “FH BT SR 48 h G- Bk B ik, R4 40 w5k i
ZH DNA FRIGRA G U] HHE U DNA, -20°CURFE TR
15 M.

1.2.3 Blsitfa sk LLERER 1pxC E Al
bR, WILEEX4HT S, A Primer Explorer Version
4.0 Chttp://primerexplorer.jple/) 7E£E¥ETE 4 4 LAMP
B vEs|y, o F3 (5-CCTGTACGTGGTCGGC
TAT-3") #1 B3 (5-ACCGCAACACGGGATCA-3") ly
M54, FIP (5-TACGCCGTTTCATCGGCCAGGT
ACACGGCGCACAAGT-3") Al BIP (5-ATCGTCAC
GTTCGACAAGGTGGAATGCCGGCTGCAACTG-3")
WG, SR A T A TR AR MRS A PR A A
A e

1.2.4 LAMP R RIARZ Bh (AL BRI 3 =l LAk
BN 7S ORI, 3l B DR AR AR B 6 LAMP [,
WA S S, GRS TR (BOREAIE R

2—12mmol-L™) . WA B L (b EAR Ak
2: 112 : D AT, FFIE B T e ) B vt
& OV FE ARSIy 60—65°C) o J N 45 3 Al
IEESUBURYIE ~Tue NI ONS RER oY 178 TR (Rl 2| Jrek Sl
SE, ] T RNV ETZE PCR & W &5 AN 1 uL SYBR
Green [ GGkl [N S5 SR B0, FEGLRLS
MRS RSk, 7 RNV A H ) DNA
PIREY 1, W RO REIGE, R AR,
1.2.5 LAMP 772 Ml DA 25 3ok 1) 24
AR DTN G, 5 AN AR R B R R 6] R
B JEREK A O I, Bk LAMP A6 I 5 7% R Ry S+
P DA KT DNA hiEE, R AR RN A4
RUHTRE, 25 W %% A AR R BT 5L
I TSP BNEEAT 4 HT
1.2.6 LAMP J7i& REUZAM 42 RO v B e
HUFT R GMIL000 FEFE(K) DNA, Tl A% B & 1l s
A JLHe 2 1.42X10% ng-pl™, % DNA $ 0 i
1710 fBhEERR RS, O6F BV IR MKl 142X 10
ng-ulL™.1.42x10°ng-ul™".1.42 X 10% pg-uL*.1.42 X 10
pg-ul™.1.42X10% pg-uLt. 1.42 X 10% fg-uL . 1.42 < 10
fo-ul™, 2 A AR BERR RE 1K) DNA S BN, LLE
BK A2 DM, [R12EE T LAMP 3% PCR Al
P 3 ARSI R R 2

i PCR K LA R B IpxC AL B3 4 e 471
KL RR P B 51 AuT59f760r, 514 FE 4 -
AU759f 5-GTCGCCGTCAACTCACTTTCC-3;, AU760r
5-GT CGCCGTCA GCAATGCGGAATCG-3'.
1.2.7 HWARREFRF FAEE N LAMP A 5
Sl LA K R TF AR T U E/ N R T 25 )5 1 B B AN A 22
PR RIALER, DA B AR R i BT T K K . B
J5 53 ) T A A SV W I B ) Podl I
Z-Ad-1 BRI AR i 4R E Y 10° efuimb,  BUG
WK FURH, A LAMP 7y E-EA TR

4 M FE P82 T FE 10 d J5 LW i 25 #REIR
)75 AR AR R ERR At AR AR &% 1 K, ARECL I AR 4
2. cm fIZE414, BI% T 5 mL JCE/K T IFETRE, 30 min
Jei DOZIAA AR, LG K R 25 (16 BRI AT LAMP
ialll8
1.2.8 DAZEMRALLN LAMP 0 7 RET =
T SEALTT A0S 1) ) B A RE e e . RITH RS
I FIIE, OKEFARIIVIBUNRYEE R4 L, &7
F5mL LHEAKH, 30 min J5 LU, LI
B DM, [R2EE T LAMP F13%38 PCR Al
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2 #R
2.1 LAMP R R{RZ& AL
2.1.1 R MEEMHA LAMP R NFE=EYE A

SYBR Green [ Juk} 4L )58, RMNAE 60, 61, 62,
63. 64, 65°C 6 MANEIK VB RIS,
AR, RURZT D RN AAT5ER (B 1, e
63°C A e Wl i

1—6: 5> 514 60, 61, 62, 63. 64, 65°C Reaction temperatures were
60, 61, 62, 63, 64, and 65°C, respectively; 7: Z% 1% % Blank control

1 RELRE AT B LAMP 420
Fig.1 LAMP detection with different amplification temperatures

2.1.2 BB TREMRNL LAMP N =HLIMA
SYBR Green [ ek et 5], MBS FIkEE(E 6—
12 mmol-L™* B, V=434 fE B S A e, AR
ROCRAI], S de D IR, i 1% Y R IR e R
(K2 .

BT E A 6 mmol-L?

1—6: Mg* W44 2. 4. 6. 8. 10. 12 mmol-L™ Concentrations of
Mg?* were 2, 4, 6, 8, 10, and 12 mmol-L™, respectively;: 7. 2% %1 [# Blank
control

B2 T Mg”iRE T &I LAWP A&l
Fig. 2 LAMP detection with different concentrations of Mg?*

2.1.3 WAHBIMRE M LAMP N =148
A SYBR Green [ ekl (0 53R, RNERININ Y
WL R RER B N, HNAMNREEES 6 : 1

(1.2 : 0.2pmol-L™) KLULUFHS, Sk, mmst
WELE A 8:1(1.6:0.2umolL™ F/12:1(2.4:0.2
pmol-L™) i, S, BLIIF=A R H M A Bty
W RIS 8 ¢ L AR IEd SR R I NS5 1R B L

(K3 .

1—6: WANSIMIIREELL MM 21, 4: 1, 6:1, 8:1, 10: 1,
12 : 1 Different concentration ratios of inner and outer primers were 2 : 1,
4:1,6:1,8:1,10:1, and 12 : 1, respectively; 7: 454X} Blank
control

3 AEMSNTIAPHKRE LR LAMP 46
Fig. 3 LAMP detection with different concentration ratios of
inner and outer primers

LAMP Jx AR R B E N 25 ul: AR NS4 FIP
H1BIP [ E 50510 1.6 umol-L™, #8514 F3 1 B3
(I E 2> %A 0.2 pmol-L™, dNTP (KWK E N 1.4
mmol-L7 F3Hs 1.0 mol-L™ K&tk )¢ i (20 mmol- L™
Tris-HCI, 10 mmol-L™* (NH,),SO4, 50 mmol-L™* KCI,
6 mmol-L* MgSO,, 0.1% Tween-20) , Hitit DNA 1
ul, ARJE A 8 ANFATIK Bst 2.0 DNA 45T, #hK
£ 25 ul. WAIELE, 63 CHFH 45 min.

2.2 LAMP 5 R4S A

FAIR] BS54 5 43 i LA R 81 B AR R R 75
B B PR I) DNA CHBBRGEAT LAMP § 386 OV, RV
S5 T WG I N R B AR A, b T R T TR
SN RN A SR, R A KR H Y DNA
HAT T4 35 1 oAb 2 LGB IR 22 22 100k TR0 S 4
BIRFERE (AR, R I BT v 0 5 A fig
IR SE B R R AR I RO, FLZAS I S R AR A
FHME (B 4)

2.3 LAWP A3k REE M

DLBEE ()75 A5 GMI1000 B FE 1) DNA J50 2 10
50 FEE M R I TR AR RS I A AR AT LAMP G I A1 383
PCR i, BifEHEEEIR kgt R ior, %@ PCR 7F
10° (5 HIARRR BN N A B 1 v (P 5-a) , R
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1—24: FHLEE AR Different strains of R. solanacearum; 25—29: JE 4% B bk Different strains of non R. solanacearum; 30: == 4%} Blank control

4 LAWP 75 EFE R A
Fig. 4 Specificity test of LAMP

M: Marker T (600. 500. 400. 300. 200. 100 bp) ; 1—8: 1.42x10% ng-uL™. 1.42x10" ng-uL™*. 1.42x10° ng-pL™, 1.42x10% pg-ul . 1.42x10" pg-pL™.
1.42x10° pg-pL™t. 1.42x10% fg-ult. 1.42x10" fg-ul™; 9: 45 %I Blank control

5 EPCR () 5 LAWP (b) FAiERBUE ELE
Fig. 5 Comparison between traditional PCR (a) and LAMP (b) in sensitivity for R. solanacearum

HA AR MRy 14.2 pg. PG YeRES B B,
LAMP 7F 10° 51 RBERIAR T JCHT B4 3 s (&
5-b) , RHHEACKMIAE N 1.42 pg. LAMP [k
DR A8 PCR #1510 £,
2.4 TEMBALREIFERP S E R LAWP 450
SN TG R Podl K SR HA LR
B AEN TR Z-Ag-1 HRR 22 4L 208 1l
LAMP # B4BAREATRY I, S5 Eon (K 6) , X
I35 LB, 1 A N R S VR R R

RWNZTTIEA TN 2 B TP, T R A
W AT .

LA LAMP 77 A0 I F8E995 2% AR AR B f E MR, 46
FRoR (B 7, BRI RN RNk SR,
TG KRR P HIEATY 1Y, e BRI AN A 6
FRLSC N P ) S A R €8, B AR R A 488 R N
TR TR RS
2.5 DRERMFREMDE LAWP 12

LAMP il gt R gos (K 8-¢) , 7 M SR
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Al B LAMP 8000 77 v 1 e ST 2099

1: VR Podl BRI AL Mixture of potato tissue and strain
Po4l; 2: JBA Z-Ag-1 HkERIZEA 2% Mixture of ginger tissue and strain
Z-Ag-1; 3: ZF X Blank control

E 6 1EMALREDER-ER LAMP 42
Fig. 6 LAMP detection of R. solanacearum in the plant

tissues

PSR S0 S B Rkt XTI REER (1, )20
HEAT 518 PCR A &5 B (Bl 8-b) 7 M #f i3y
Al E RS BRI 282 bp 454 . LAMP A1 PCR

1: FEHIFE The plant infected by R. solanacearum; 2: fi#Fékitk The
healthy plant; 3: “% 1% & Blank control

7 fREERPEHE A LAMP A
Fig. 7 LAMP detection of R. solanacearum in the diseased
plant

(TSN &5 SR A8 2 WY GEALLFRE o AEF it [ 75 Rl o ARG 45 2R
FHPE. DRI, AETFUITENL R LAMP JiiEn fe . R
ARSI S HFR 55 i o 1) 7 A 1

M: Marker I (700. 600. 500. 400. 300. 200. 100bp) ; 1—7: HEJAE M Diseased potatoes; 8: #%[1%f# Blank control

B8 LREEHEEM (a) RELEPCR (b) F1LAWP (c) il
Fig. 8 Samples of diseased potatoes (a) and the detection of traditional PCR (b) and LAMP (c)

3 it

TR L Ty BRI XL 1) B AR A
i 2 04, s E F AR 20°N iR AL JEE 42°N
(AT AL I X389 2 4 AR IR AR T 7 A T
BE 3. HEREK DA RN R (32D SRR B
MEHMEREY . DI, @S dEmh. Pud. s
WMTE, R A Ry gl KR e,
DX EL L 75 (1 A i 2 5 HAT S 3 21 L)
FENTESR A S AR 1A (LAMP) SEAE4s 571

S R BBURE R RS AR R B A D R TR B AR R
IR N TR B A E TR
S 2 AR, e A R BRI (Phytophthora
medicaginis) ™, K434t (Fusarium graminearum) 14
S DR TTOE R D s AR &5 2k U ( Meloidogyne
incognita) ™, #A#14: . (Bursaphelenchus xylophilus) !
SRR SR ORI AR 1 28 RNA, AR
VI B S R B ARSI R FH B e St R 3 A5 S B
A (Creverse transcription loop-mediated isothermal
amplification, RT-LAMP), WiIMHE AL (Tobacco
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mosaic virus TMV) P %% A 45 # (Grapevine virus
A GVA) P2 325 36 B85 #% (Bean pod mottle virus,
BPMV) %5 Vr 2 22 LAMP A Ak LS 75
AR A AN S S AR Ge R B T AN RR 2 5E 1)
A B AT P AE T % e P, WA
(Campylobacter jejuni) ) B is [T i (Enterobacter
sakazakii) P%12%,

AWFFIET IpxC FEK P53 T H kLR LAMP
R4 14514, ZHEEDE A R A A R A PCR
SR AMRE SRR B RO, OB AT R AT DG
AR T AR . Bk, DA 8P vt
1WA 783 PRAIE LAMP J 2 FR) v B R S R T2 3 ]
P 75 KUBOTA 25ROt eh, 7 4k i il 3 i
BEBEI UK IEAT I, BT LAMP R N =9 il 4%
PEF St A IR G, AT 2 5 RS 0 A v 1l
BAvEE,  Ham i r ok Ik 5 S 2 it 2 ), JevksSe s
R A B TR PR AS I o AHFFER ] ) N R T PCR 45
P BN SRt L B0 5 T P AR
G, LI JCHE I A R S PR n RS I . AR DS
AR, LU NIRRT R N TR
(Pectobacterium carotovorum subsp. carotovorum) il
KT B TR B R 0 TRRT . BT R i FQY 4
PR A Z B UE LAMP S [FRE 51, 2 ik
g b, ARSI . AL E T 5
AN AEBLNFE . W 14 Fhor 8595 F 10 24 ARG
WA B 2800 4, JF LA AR 2R Ralstonia
mannitolilytica . Ralstonia pickettii A1 Burkhoderia
cepacia DL 2% UL Enterobacter sp.fil Acidovorax
citrulli 5 FEB,  BESS A ORASBIFFE BT i S A W 7 v
JLAT Toi JE (VR S R 32 138 . LENARCIC %61
Xt T LA 16S rRNA. fliC Fl egl A bR EE L) LAMP
JPEAEAT IR ST T 22 5%, JF 5 real-time PCR 3t
TR, BRI T egl L7 T U R ¥ LAMP A5l
Ji, ARZBEIUIER - B 2 3 85 T S 5% A BRI
BRI, AN AT Genie 11450 15
JERT IR GEEAT I, KRN TRl lAs, ANiE G
i HHTA) B J 2

B HABAT I T3, AWFFCEESL) LAMP &l 7
EPLAALE T SRR, w1 45 min P9 58 G 1 J
Is RS, DNA FEa AN EE R 1.42 pg; 1&
FSGERT™,  n L F T35 e AE A 0 TR A i (1)
W, HAFTE PCR A By DT o8, A /KA BBl ff
AR SEHZAS I B AR, S5 HETN T

FH ) 75l BRG0Pl ks il (Agdia®) RAR4AHLE, itk
D5 AT R R 1 R OB T Ay, BA
T o] PR N FH i35

EURT, 75 Rl o vy BT 1 8 (R AR vk 3 A
Wy B 45 3% . BIO-PCR. 1% DNA ¥ # PCR 15
I 9% 6 5 T PCR 4%, X 8675 VL4447 A &, 4l T
R S AR IN, AEZIR R A A R I A K B T R R A
AR, OV ST (R PRI W . A AT R R
K LAMP 0608 XK HT AR 4 B v i e kAT
i, H R 1% J7 vk 1R BB PCR AL I A7 {5 7]
FER LA, B0 Bst i (LAMP ¥4k %) 5 Taq
fiff (PCRY™ MR R) —FEA2 3 118 b i 1 198 55 (1 1)
IR 1T, TGV 50 O B R 41 i 4
I, Pk 3 DNA PO $2 U & 5 35 A 3 LAMP
R 7 vE AR S, S OK B 1 3 1 7 R R R A
[

4 i

PRAC T AN B LAMP A 7535, w] 395 it 1T
bRIE . R REE AR, 38 S R R A
JRAE o AET AR SIS WO AR, O
R IR EBITIA P BOAR LRI .
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