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New infection 
Center 



• Root Graft Disruption



編號817受保護老樹
施用藥劑前後比較

1050426

1050604



1050426 1050604



1050426 1050604



應力波檢測結果



應力波檢測對照



受保護老樹移除情形



Treatment Protocol

• 掘溝線離最近的病樹至少100英呎(約30.5
公尺) 4英呎(約121.9公分)深



13























• DNA

•

PCR LAMP(Loop-mediated Isothermal 

Amplification)

LAMP introduction
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•

• LAMP PCR

–

•

17



LAMP technique 分子檢測技術

恆溫環式核酸增幅法(Loop-mediated Isothermal 

Amplification)

只需要水浴槽或加熱器等恆溫器即可進行反應，

相當簡單實用

專一性及靈敏度高、反應時間短(40~60分鐘)

檢測反應所產生的白色沉澱產物用肉眼或濁度計

即可觀察，相當簡便



LAMP kit ~
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Price/per sample~
每一樣本須300-500元檢測費用



LAMP detection SOP

4

4℃

2cm

0.2cm

3 4
1

2 3
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• 1cm3 MA+4

3-4

–
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•

4 5

LAMP
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Maltose-extract 10g

Agar 10g

Benlate 16ml

Dicloran 2ml

Ampicillin 0.04g

Gallic acid 0.2g

ddH2O 500ml
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LAMP

0.5 μL

RM (2x Reaction Mix)

12.5 μL

DW (Distilled Water)

9.5μL

Primer 1.5 μL

PCR tube

65℃ 60

-

＋ －

＋ －

-

Bst polymerase

1 μL



LAMP results 



(A)LAMP

(B)

(C) EtBr UV



採樣樣本 檢測套組
恆溫增幅

結果判讀

LAMP protocol褐根病 檢測技術



LAMP reagents 

( )
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LAMP design 

 ITS1-F/ ITS-4

PCR

 P. noxius

 Eiken LAMP 3

http://primerexplorer.jp/index.html

http://primerexplorer.jp/index.html設計LAMP 3


Reagent Amount

RM (Reaction Mix) 12.5 uL

Primer FIP 40 pmol

BIP 40 pmol

F3 5 pmol

B3 5 pmol

LF (optional) 10 pmol

LB (optional) 10 pmol

Bst polymersase 1.0 uL

Sample DNA 1.0 uL

DW (Distilled Water) x uL

Total 25 uL

LAMP reaction mix



LAMP primers screening

(Phenox 1)

1-F3 5’- TTTGAGGCCAAAGGTCAA -3’

1-B3 5’- GTGTCATGTTAATCTCAATACAACA -3’

1-FIP 5’- ACA TTC ACC GTT TAC ACT TGC TAA TGT TAA GTG TTT GTC TCA TTA CAA GA -3’

1-BIP 5’- TAC ACC AAT TAC TCG AGC AAA AGC TTA ATA TTG GAC TTG GGG ACT G -3’

1-LB 5’- CAA GAG AAG CCG ACT TAC GC-3’

(Phenox 2)

2-LF 5’- TGC GCT CAT CCA TCT CAC A -3’

2-LB 5’- TGA TCC TTC CGC AGG TTC A -3’

2-F3 5’- CTC TCC CTC TCC CTC TCT -3

2-B3 5’ TCT TGG TCA TTT AGA GGA AGT -3’

2-FIP 5’- CTG GAC TTG CAT GTG CTC AGT CTC TTC AGT AAG TGC ACA GG -3’

2-BIP 5’- GAC CCA CCA GCA TCA AGC TTC GTA ACA AGG TTT CCG TAG G -3’

(Phenox 3)

3-FIP 5’- TTG CAG AAT TCG GTG AAT CAT CGA CAT ACT CCT CGG AAT ACC AA -3

3-BIP 5’- TTC ACA TTA CTT ATC GCA TTT CGC TCA ACT TTC AAC AAC GGA TCT C -3’

3-F3 5’- TTA ACA TGA CAC TCA AAC AGG -3’

3-B3 5’- ATT AGC CTC ATT GTA GGT GA -3’



LAMP reaction machine

e (LA-500)

-



LAMP specific test ( )

(6 sec)



P. igniarius

(6 sec)

LAMP specific test ( )



P. pectinatus

(6 sec)

LAMP specific test ( )



LAMP sensitive test ( )

106 LAMP

(6 sec)



PCR 105

PCR sensitive test



LAMP test for DNA concentration

( )

LAMP ( )

(6 sec)



LAMP for different purification

根部組織

培養4天

傳統萃取法

快速萃取法

直接磨碎

傳統萃取法

改良萃取法

Kit 萃取法

(Ok)

(※ )

(※ )

(Ok)

(Ok)



Best sample purification

 4



/



4

Samples collection

3~4

MA+4

LAMP





LAMP application

LAMP

 LAMP

 PCR 10

 ( 60 )




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



 PCR
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 Hung 

et al.,1999



Mo-bio soil kit 

(Ultraclean & Powersoil)

0.25g
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 2008

primer G1-F 5’- GCCCTTTCCTCCGCTTATTG-3’

primer G1-R 5’- CTTGATGCTGGTGGGTCTCT -3’

653bp
2nd 

PCR

primer G1-R2 5’- ATTGGACTTGGGGACTGC -3’

228bp
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(1)  

(2)  

(3)  

PCR
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a

CI/PCI

PCR

Plant DNA extraction kit / 

Lab traditional extraction method
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a (Root samples)2 4 6 8
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b (Soil samples) 2 4 6 8



51

b

PCR

G1F/G1R

653bp
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(soil) kit 1st PCR

 Mo bio 

Ultraclean kit & Powersoil kit G1F/G1R

PCR Powersoil kit
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(soil) kit 2nd PCR

DNA 228bp

1st PCR 2nd PCR
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(soil) 1st PCR

PCR

DNA
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(soil) 2nd PCR

1st PCR 2nd PCR
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PCR

0.25g MA+4

PCR
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 PCR







 PCR
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

 PCR

PCR

PCR
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


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

PCR



PCR / SOP
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 PCR


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/ SOP

2-4

30 min

PCR (90 min)

(30 min)
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ROOT 

sample

SOIL

sample

2.5g 

2.5g MA+4

2-4

2.5g 

2.5g MA+4

2-4

PCR

PCR

PCR

PCR

2-4 

PCR

2-4

PCR



竹
科
檢
測
講
習
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(
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BALB/c

0 week

2 week

4 week

Final 

booster

Antigen (Phellinus noxius), 

and Freund’s Complete Adjuvant

Antigen (Phellinus noxius), 

and Freund’s Incomplete Adjuvant

Antigen (Phellinus noxius), 

and PBS

Cell fusion
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4
3

2

1
4
3

2
1

4
3

2

1

43 21

1 1
1

33
3 3

4 4
4 4

2

HAT 

ELISA 

(PEG-1500)

HT



74ELISA
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





ELISA
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


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ELISA value/37℃ 1 hr

(Reciprocal of McAb dilution 50X)

1.038

1.045

1.174

1.171

2.154

0.157
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感謝聆聽
敬請指教


