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行政院農業委員會動植物防疫檢疫局令  
中華民國 105 年 1 月 11 日 

防檢四字第 1041494706A 號 

修正「輸出植物種子特定病原檢測作業要點」第二點、第五點附件二，並自即日生效。 
附修正「輸出植物種子特定病原檢測作業要點」第二點、第五點附件二 

局  長 張淑賢 
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Xanthomonas 

campestris pv. campestris Acidovorax 

avenae subsp. citrulli Cucumber green mottle 

mosaic virus Cucumber mosaic virus

Tomato mosaic virus Phoma 

lingam Didymella bryoniae

Colletotricum lindemuthianum Ascochyta 

pisi Tobacco mosaic virus

Pea seed-borne mosaic virus Squash mosaic 

virus Potato spindle tuber viroid

Tomato chlorotic dwarf viroid

Pepper chat fruit viroid Tomato 

apical stunt viroid Tomato planta macho viroid

Columnea latent viroid �

�
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Xanthomonas campestris pv. campestris  
 

 

 (Polymerase Chain Reaction, PCR) 

 

 

Xanthomonas campestris pv. campestris
Xcc ( 2 )

200bp  

 

1.  

1.1.  

PCR PCR

 

1.2.  

1.2.1. 260nm 280nm

 

1.2.2.  

1.2.3. ABI Veriti
TM

 Thermal cycler  

1.2.4. DNA  

1.2.5.  

1.2.6. DNA TAN; Smart 

LabAssiist-16  

1.2.7. 25 28  

 

2.  

2.1. DNA  

2.2. (PCR)  
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�

2.2.1.  

F Xcc 2f 5�- TGGGTTTTCGCCTATCAAAC -3� 

R Xcc 2r 5�- TGCAACTATTCCTAGCACCG -3� 

PCR DNA 200bp  

1: dH2O   -20

 

2.2.2.dNTP(deoxyribonycleoside triphosphate) dATP(deoxyadenosine 

triphosphate) dCTP(deoxycytidine triphosphate) dGTP(deoxyguanosine 

triphosphate) dTTP(deoxythymidine triphosphate) 

2.2.3.  (Taq DNA polymerase) Taq DNA Pol.2x Master Mix RED

 

2.2.4. Safe View DNA Stain Agarose DNA  (DNA 

molecular weight marker) 100 1000bp  DNA  

2.3. TOPO

 

2.4.  

2.4.1. PCR DNase

 

2.4.2. (Pipette filter tips)

DNase  

2.4.3. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.4.4.  

2

 

3 .

3.1  

3.1.1. ( )

 

3.1.2.

28  
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3.1.3.

0.5

12 28 12 25

 

3.2. DNA  

3.2.1. ( )

10

 

3.2.2. 2ml 1000�l Pipette 1000�l tip Lysis 

Buffer (LB) 400�l 2ml

1000 rpm 30 10min  

3.2.3. TAN Bead combo kit 96

(

) 

3.2.4.  

3.2.4.1. 2 / 8 1000�l pipette 1000�l tip Wash 

Buffer1(WB1)800�l  

3.2.4.2. 2 / 8 100�l pipette 100�l tip Magnetic Beads

80�l  

3.2.4.3. 3 / 9 1000�l pipette 1000�l tip Wash 

Buffer2(WB2)800�l  

3.2.4.4. 4 / 10 1000�l pipette 1000�l tip Wash Buffer3 

(WB3)800�l  

3.2.4.5. 6 / 12 100�l pipette 100�l tip Elution Buffer(EB)100�l

 

3.2.5. 10min 10

10,000 rpm 10min 1 7  

3.2.6. 100�l pipette 100�l tip 70% EtOH 100�l 1 7

tip  

 3.2.7. 1000�l pipette 1000�l tip Binding Buffer 400�l 1 7

tip  

 3.2.8. (Smart LabAsist-16) ( )  

3.2.9. 96  
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3.2.10. 2  

3.2.11. ”DNA-BWE” ”Start”  

3.2.12. ( 45 ) 96    

       

3.2.13. 100�l pipette 100�l tip 6 12 Elution Buffer (EB)

1.5ml -20  

3.3. PCR  

3.3.1. 3�l PCR  

 10�M 200 bp DNA

 

Primer   

Xcc 2f 5�- TGGGTTTTCGCCTATCAAAC -3� 

Xcc 2r 5�- TGCAACTATTCCTAGCACCG -3� 

3.3.2. PCR ( Taq DNA Pol.2X master mix RED ) 

Primer Xcc-2f, 10�M 2.0 �l 

Primer Xcc-2r, 

10�M 

2.0 �l 

water, 

nuclease-free 

7.0 �l 

2X PCR master 

mix 

12.5 �l 

Template 1.5 �l 

Total volume 25.0 �l 

PCR  

3.3.3. PCR  

A 95  5 min 

B 95  30 sec 

C 60  30 sec 

D 72  30sec 

(B) (D)35  

E 72  10 min 

F 4  � 

3.4.4.PCR
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DNA

DNA

DNA DNA PCR

DNA PCR 

Xcc  

3.4.5.  

   

4 .

DNA

DNA DNA

DNA PCR DNA

PCR DNA 200bp
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Acidovorax avenae subsp. citrulli  

 

Enzyme Linked Immuno-sorbent Assay, ELISA

 

Acidovorax avenae subsp. citrulli
(direct ELISA)

ELISA 405nm/492nm

 

 

1.

1.1.  

ELISA ELISA

32  

1.2.  

1.2.1.ELISA 405nm 492nm  

1.2.2. 37  

1.2.3.  

1.2.4.  

 

2

2.1.  

2.1.1. (PBST) 

NaCl 8.0 g

Na2HPO4 2H2O 1.15 g

KH2PO
4
 0.2 g

KCl  0.2 g

Tween-20  0.5 ml

NaN3 0.2 g

pH 7.4 1000ml 

2.1.2. (coating buffer) 

Na2HCO3 2.93 g
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Na2CO3 1.59 g

pH 9.6 PBST 1000ml 

2.1.3. (sample extraction buffer) 

Polyvinylpyrrolidone(PVP) 20 g

Ovalbumin 2 g

Na2SO3(anhydrous) 1.3 g

Tween 20 0.5 ml

NaCl 8 g

KH2PO4 0.2 g

Na2HPO4 2H2O 1.15 g

KCl 0.2 g

pH 7.4 1000ml 

2.1.4. (Conjugate buffer) 

BSA                                      2.0 g 

pH 7.4 PBST 1 000ml 

2.1.5. (Substrate buffer) 

C4H11NO2 97.0 ml

NaN3 0.2 g

MgCl2 6H2O 0.1 g

pH 9.8 1000ml 

2.1.6. Anti-Aac IgG coating antibody Antibody-enzyme      

     conjugate 

2.2.  

2.2.1. 96  

2.2.2. (Pipette tips)  

2.2.3. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.4.  

 1

 

 

3.  

3.1.  

3.1.1 3 1  
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3.1.2 0.5 32

 

3.1.3 1 3

1 2  

3.2.  

3.2.1. Anti-Bacteria coating antibody

96 100�l

37 4  

3.2.2. 3

10

( 1:10(W/V))

 

3.2.3. 96 100�l 2

( ) ( )  

3.2.4. 4

3  

3.2.5. antibody-enzyme conjugate

100�l

37 1  

3.2.6. 4

 

3.2.7. p-nitrophenyl phosphate disodium(PNP) 1mg/ml

100�l 1  

3.2.8.  ELISA 405nm/492nm  

    2  

3.3.  
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4.

  ( Acidovorax avenae subsp. citrulli )

( ) ELISA

2 Aac  
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Cucumber green mottle mosaic virus
 

(Enzyme Linked Immuno-sorbent Assay, ELISA) 

Cucumber green mottle mosaic virus
CGMMV (direct 

ELISA) CGMMV ELISA

405nm/492nm  

 

1.

1.1.

ELISA ELISA

32  

1.2.  

1.2.1.ELISA 405nm 492nm  

1.2.2. 37  

1.2.3.  

1.2.4.  

1.2.5. 28  

 

2

2.1.  

2.1.1. (PBST) 

NaCl 8.0 g

Na2HPO4·2H2O 1.15 g

KH2PO4 0.2 g

KCl 0.2 g

Tween 20 0.5 ml

NaN3 0.2 g

pH 7.4 1000ml
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2.1.2. (coating buffer) 

Na2HCO3 2.93 g

Na2CO3 1.59 g

pH 9.6 PBST 1000ml 

2.1.3. (sample extraction buffer) 

NaCl 8.0 g

KH2PO4 1.0 g

Na2HPO4 ·12H2O 14.5 g

Ovalbumine (Grade II) 2.0 g

Tween 20 10.0 ml

PVP 20.0 g

pH 7.4 1000ml 

2.1.4. (Conjugate buffer) 

BSA 2 g

PVP-40 20 g

Na azide 0.2 g

pH 7.4 PBST 1000ml 

2.1.5. (Substrate buffer) 

Diethanolamin 97.0 ml

Na azide 0.2 g

MgCl2�6H2O 0.1 g

pH 9.8 1000ml 

2.1.6. Anti- CGMMV coating antibody Antibody-enzyme conjugate 

2.2.  

2.2.1. 96  

2.2.2. (Pipette tips)

 

2.2.3. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.4.  

1

 

 

3.

3.1.  

3.1.1. ( )
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3.1.2.

28 3  

3.1.3. 1

0.5 32

1 10

1  

3.2.  

3.2.1. Anti-Virus coating antibody

96 100�l

37 2  

3.2.2. 5 2

 

3.2.3. 10 CGMMV (

1:10(W/V))  

3.2.4. 100 l 2

( ) CGMMV ( )

 

3.2.5. 4 5

4  

3.2.6. antibody-enzyme conjugate

100�l

37 4  

3.2.7. 5 2

 

3.2.8. p-nitrophenyl phosphate disodium (PNP) 1mg/ml

100�l 37 30 ~1  

3.2.9. ELISA 405nm/492nm 2

 

3.3.  
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4 .

( CGMMV ) (

)  ELISA

2

CGMMV  
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Cucumber mosaic virus
 

(Enzyme Linked Immuno-sorbent Assay, ELISA) 

 

(Cucumber mosaic virus CMV)

(indirect ELISA) CMV

ELISA 405nm/492nm  

1.

1.1.  

      

ELISA ELISA

32  

1.2.  

1.2.1.ELISA 405nm 492nm  

1.2.2. 37  

1.2.3.  

1.2.4.  

 

2.

2.1.  

2.1.1. (PBST) 

NaCl 8.0 g 

Na2HPO4·2H2O 1.15 g 

KH2PO4 0.2 g 

KCl 0.2 g 

Tween-20 0.5 ml

NaN3 0.2 g 

pH 7.4

1000ml 
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2.1.2. (sample extraction buffer)  

Na2HCO3 2.93 g 

Na2CO3 1.59 g 

pH 9.6 PBST 1000ml 

2.1.3. (Conjugate buffer)  

BSA 2.0 g 

PVP-40 20.0 g 

NaN3 0.2 g 

     pH 7.4 PBST 1000ml 

2.1.4. (Substrate buffer)  

Diethanolamine 97.0 ml

NaN3 0.2 g 

MgCl2�6H2O 0.1 g 

     pH 9.8 1000ml 

2.1.5. Anti- CMV IgG Goat anti-rabbit AP conjugate 

2.2.  

2.2.1. 96  

2.2.2.  (Pipette tips)

 

2.2.3. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.4.  

     1  

 

 

3.

3.1.  

3.1.1 1  

3.1.2 0.5 32

 

3.1.3

1 2
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3.2.  

3.2.1. 10 (

1:10(W/V))  

3.2.2. 96 100�l 2

( ) (CMV) ( )  

3.2.3. 4 5

4  

3.2.4. (conjugate buffer)

100�l

37 2  

3.2.5. 5 2

 

3.2.6. (Goat anti-rabbit AP conjugate)

100�l

37 2  

3.2.7. 5 2

 

3.2.8. p-nitrophenyl phosphate disodium (PNP) 1mg/ml

100�l 37 30 ~1  

3.2.9. ELISA 405nm/492nm 2

 

 

3.3  
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4.

( CMV ) (

)  ELISA

2

CMV  
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Tomato mosaic virus

Reverse Transcription Polymerase Chain Reaction, 

RT-PCR   

 

(Tomato mosaic virus, ToMV)

 RT-PCR ToMV (coat 

protein, CP) �-actin RNA

550bp

121bp  

1.

1.1.  

RNA one-step RT-PCR one-step RT-PCR

one-step RT- PCR ( )

 

1.2.  

1.2.1. 260nm 280nm

  

1.2.2. 20,000 × g 4  

1.2.3.  

1.2.4. ABI Veriti 
TM

 Thermal cycler  

1.2.5. DNA  

1.2.6.  

1.2.7. DNA TAN; Smart 

LabAssiist-16  

1.2.8. 25 28  

 

2.
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2.1.  

2.1.1. (RT-PCR)  

2.1.1.1  

2.1.1.1.1 ToMV  

F ToMV no.1 5�- Tgg gCC CCT ACC ggg ggT -3� 

R ToMV no.3 5�- TTC AAC AgC AgT TCA gCg Ag -3� 

RT-PCR DNA 550 bp( ToMV) 

2.1.1.1.2 �-actin  

F ActinF 5�- CAT gTT CCC Tgg TAT TgC TgA -3� 

R ActinR 5�- gAT CCT CCA ATC CAg ACA CTg TA-3� 

RT-PCR DNA 121 bp ( RNA ) 

0.1X DEPC water

–20  

2.1.2.dNTP (deoxyribonucleoside triphosphate) dATP (deoxyadenosine 

triphosphate)  dCTP (deoxycytidine triphosphate) dGTP(deoxyguanosine 

triphosphate) dTTP (deoxythymidine triphosphate)  

2.1.3. (Reverse Transcriptase) AMV-RTase (5 U/�L)  

2.1.4. (Taq DNA polymerase) AMV-Optimized Taq (5 U/�L)  

2.1.5. Safe View DNA Stain Agarose Loading dye( bromophenol 

blue xylene cyanol FF ) DNA (DNA 

molecular weight marker) 100-1000bp DNA  

2.2.  

2.2.1. PCR 96  

2.2.2. (Pipette filter tips) Aerosol barrier 

pipette tips  

2.2.3. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

  

2.2.4. 1.5  

   1 DNase RNase  

   2

 

3.
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3.1  

3.1.1. ( )

( )  

3.1.2. 25

24

1.5

 

3.1.3. 0.5

12 28 12 25

 

3.2.RNA  

3.2.1. ( )

10

 

3.2.2. 2ml 1000�l Pipette 1000�l tip Lysis 

Buffer (LB) 400�l 2ml

1000 rpm 30 10min  

3.2.3. TAN Bead combo kit 96

(

) 

3.2.4.  

3.2.4.1. 2 / 8 1000�l pipette 1000�l tip Wash 

Buffer1(WB1)800�l  

3.2.4.2. 2 / 8 100�l pipette 100�l tip Magnetic Beads

80�l  

3.2.4.3 3 / 9 1000�l pipette 1000�l tip Wash 

Buffer2(WB2)800�l  

3.2.4.4. 4 / 10 1000�l pipette 1000�l tip Wash Buffer3 

(WB3)800�l  

3.2.4.5. 6 / 12 100�l pipette 100�l tip Elution 

Buffer(EB)100�l  

3.2.5. 10min 10

10,000 rpm 10min 1 7  
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3.2.6. 100�l pipette 100�l tip 70% EtOH 100�l 1 7

tip  

3.2.7. 1000�l pipette 1000�l tip Binding Buffer 400�l 1 7

tip  

3.2.8. (Smart LabAsist-16) ( )  

3.2.9. 96  

3.2.10. 2  

3.2.11. ”RNA-BWE”, ”Start”  

3.2.12. ( 45 ) 96  

3.2.13. 100�l pipette 100�l tip 6 12 Elution Buffer (EB)

1.5ml -20  

3.3.  RT-PCR  

ToMV �-actin

RNA 1�l RT-PCR  

3.4.ToMV 10�M DNA 550bp  

Primer   

ToMV no.1 5�- Tgg gCC CCT ACC ggg ggT -3� 

ToMV no.3 5�- TTC AAC AgC AgT TCA gCg Ag -3� 

 

3.5. �-actin 10 �M DNA 121 bp  

Primer   

ActinF 5�- CAT gTT CCC Tgg TAT TgC TgA -3� 

ActinR 5�- gAT CCT CCA ATC CAg ACA CTg TA -3� 

3.6. RT-PCR  

A 50  30 min 

B 92  2min 

C 92  30 sec 

D 55  30sec 

E 72  7min 

(C) (E)35  

F 4  � 

 

3.7.One-step RT-PCR ( Takara ) 
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Rnase free distilled water 4.75 �l 

10×buffer 1.25 �l 

25mMMgCl2 2.50 �l 

10mMdNTP 1.25 �l 

Rnase inhibitor (40Units/�l) 0.25 �l 

AMV RTase(5Units/�l) 0.25 �l 

AMV Optimized Taq(5Units/�l) 0.25 �l 

Primer ToMV no.1(10�m) 0.25 �l 

Primer ToMV no.3 (10�M) 0.25 �l 

Primer ActinF     (10�M) 0.25 �l 

Primer ActinR     (10�M) 0.25 �l 

Template( RNA) 1.00 �l 

Total 12.50 �l 

( RT-PCR )   

 

3.8.PCR

( ToMV )

( ) cDNA DNA

cDNA cDNA

PCR DNA PCR

ToMV  

3.9.  
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4 .

( ToMV ) ( )

cDNA cDNA

cDNA cDNA

RT-PCR 121bp �-actin cDNA

RT-PCR cDNA cDNA RT-PCR 

cDNA RT-PCR 

550bp ToMV
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Phoma lingam
 

(Standard blotter test, SBT) 

 

(Phoma lingam)

 

 

1.

1.1.

 

1.2.  

1.2.1.  

1.2.2. 10X 10 X 40 X 100X (Nikon Eclipse 80i

)  

1.2.3. (Olympus SZX16 ) 

1.2.3. (Hirayama HVE-50 ) 

1.2.4. 20-24 °C ( ( 300-400 

nm) ) ( F-360DN )  

 

2.

2.1. (

)  

2.2. 9 cm (Yeh Chung ) 

2.3. 9 cm (TOYO ADVANTEC® No. 1 Whatman® No. 1) 

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D) (Sigma ) 

2.5.  

2.6. (water agar medium WA) (BD Bacto agar ) 

2.7. Phoma lingam ( : Leptosphaeria
maculans) WA 20-24°C  

 

3.

3.1. 3 9 cm 5 ml 0.2% 2,4-D
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9 cm  

3.2. 50 20  

3.3. 20-24 °C 12 12  

3.4. ( 5 ml 0.2% 2,4-D )

5 mm  

3.5.  

    

 

4.

( International Seed 

Testing association. 2008. International Rules for Seed Testing Annexe to Chapter 7: 

7-004: Detection of Phoma lingam on Brassica spp.) 6

25 P. lingam
( 1) 11 25

Phoma lingam
( 2- 4)  
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1. Phoma lingam  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

2. Phoma lingam  
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3. Phoma lingam   

 

 

  

4. Phoma lingam  
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Didymella bryoniae
 

(Deep freezing blotter test, DFB) 

 

Didymella bryoniae
 

 

1.

1.1.

 

1.2.  

1.2.1.  

1.2.2. 10X 10 X 40 X 100X (Nikon Eclipse 80i

)  

1.2.3. (Olympus SZX16 ) 

1.2.3. (Hirayama HVE-50 ) 

1.2.4. 20-24 °C ( ( 300-400 

nm) ) ( F-360DN )  

1.2.5. 20±2 °C(Ruey Shing LCF411-SL )  

 

2.

2.1. (

)  

2.2. 9 cm (Yeh Chung ) 

2.3. 9 cm (TOYO ADVANTEC® No. 1 Whatman® No. 1)

2.4. (potato dextrose agar PDA) (BD Difco

) 

2.5.  

2.6. Didymella bryoniae PDA

20-24 °C  

 

3.
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3.1. 6 9 cm 9 cm

 

3.2. 10 40  

3.3. 20-24 °C 24  

3.4. 20 °C 24  

3.5. 5 mm 20-24 

°C 12 12  

3.6. 20-24 °C 12 12

5~8  

3.7.  

    

 

4.

( Mathur, S. B. and 

Kongsdal, O. 2003. Chapter 5. Blotter method. p89-317. Common laboratory seed 

health testing methods for detecting fungi. 1
st
 ed. 425p. International Seed Testing 

Association (ISTA) published. Bassersdorf, CH-Switzerland)

50 Didymella bryoniae
( 1 2 3)
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1.  

 

2.  
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3. Didymella bryoniae  
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Colletotricum lindemuthianum
 

(Paper toweling test) 

 

(Colletotricum lindemuthianum)

 

 

1.

1.1.

 

1.2.  

1.2.1.  

1.2.2. 10X 10 X 40 X 100X (Nikon Eclipse 80i

)  

1.2.3. (Olympus SZX16 ) 

1.2.4. (HIRAYAMA HVE-50 ) 

1.2.5. 20-24 °C ( F-360DN )  

 

2.

2.1. (

)  

2.2. 350 x 450 mm (Mayflower ) 

2.3. (potato dextrose agar PDA) (BD Difco

) 

2.4.1% (Clorox
®

) 

2.5.  

 

3.

3.1. 1% 10 3

 

3.2. 1 350 x 450 mm  
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3.3. 50 3.2

350 x 450 mm  

3.4. 20-24 °C  

3.5.  

    

 

4.

4.1. ( International 

Seed Testing association. 2008. International Rules for Seed Testing Annexe to 

Chapter 7: 7-006: Detection of Colletotrichum lindemuthianum on Phaseolus
vulgaris (Bean)) 7

25

(setae) (acervuli)  

4.2.C. lindemuthianum 6 �m x 100�m

2.5-5.4 �m x 11-20 �m
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Ascochyta pisi
 

 

 

(Ascochyta pisi)
 

 

1.

1.1.

 

1.2.  

1.2.1.  

1.2.2. 10X 10 X 40 X 100X (Nikon Eclipse 80i

)  

1.2.3. (Olympus SZX16 ) 

1.2.4. (HIRAYAMA HVE-50 ) 

1.2.5. 20-24 °C ( F-360DN )  

 

2.

2.1. (

) 400  

2.2. 9 cm (Yeh Chung ) 

2.3. (malt agar MA) (BD Bacto malt extract BD Bacto agar

) (potato dextrose agar PDA) (BD 

Difco ) 

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D) (Sigma ) 

2.5.1% (Clorox
®

) 

2.6.  

2.7.  

 

3.

3.1. 1% 10 1%
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0.2% 2,4-D 5

 

3.2. (MA PDA) 10  

3.3. 20-24°C 7  

3.4.  

    

4.

( International Seed 

Testing association. 2008. International Rules for Seed Testing Annexe to Chapter 7: 

7-005: Detection of Ascochyta pisi on Pisum sativum (Pea) 7

25

A. pisi
20-25

250 �m

12 x 4.5 �m  
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Tobacco mosaic virus

(Enzyme Linked Immuno-sorbent Assay, ELISA)

(Tobacco mosaic virus TMV)

(direct ELISA) TMV

ELISA 405nm/492nm  

1.

1.1.

ELISA ELISA

32  

1.2.  

1.2.1.  

1.2.2. (Micropipette) 0.1-20�l 20-200�l 200-1000�l  

1.2.3. 37  

1.2.4. 200-1000�l  

1.2.5. 405 nm  

1.2.6.  

1.2.7.  

1.2.8. 12 8  

1.2.9.  

1.2.10. (QC)  

1.2.11. (QC)  

1.2.12. Coating buffer background  

1.2.13.  

2.

2.1.  
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2.1.1. (PBST) 

NaCl 8.0 g

Na2HPO4.2H2O 1.15 g

KH2PO4 0.2 g

KCl 0.2 g

Tween-20 0.5 ml

NaN3 0.2 g

pH 7.4 1000ml

2.1.2. (coating buffer) 

Na2HCO3 2.93 g

Na2CO3 1.59 g

pH 9.6 1X PBST 1000ml 4

 

2.1.3. (sample extraction buffer) 

Na2SO3 1.3 g

Ovalbumine (Grade II) 2.0 g

Tween 20 20.0 ml

PVP MW, 24-40,000 20.0 g

NaN3 0.2 g

pH 7.4 1X PBST 1000ml

4  

2.1.4. (Conjugate buffer) 

BSA 2 g

PVP MW, 24-40,000 20 g

NaN3 0.2 g

pH 7.4 PBST 1000ml 

2.1.5. (Substrate buffer) 

Diethanolamine, DEA 97.0 ml

NaN3 0.2 g

MgCl2�6H2O 0.1 g

pH 9.8 1000ml 

2.1.6. Anti- TMV coating antibody Antibody-enzyme conjugate 

2.1.7.p-nitrophenyl phosphate disodium(PNP) 

2.2.  

2.2.1.  

2.2.2.ELISA 96  

2.2.3.  
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2.2.4. (Micropipette tips) 10�l 200�l 1.5 ml

 

2.2.5. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.6.  

1

 

 

3.

3.1.  

3.1.1. ( )

 

3.1.2.

28 3  

3.1.3. 1

0.5 32

1 10 1

 

3.2.  

3.2.1. Anti-Virus coating antibody

ELISA 96 ( )

100�l 37 2  

3.2.2. 5 2

 

3.2.3. 10 TMV (

1:10(W/V))  

3.2.4. 100�l 2

( ) TMV ( )

 

3.2.5. 4 5

4  

3.2.6. antibody-enzyme conjugate
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100�l

37 4  

3.2.7. 5 2

 

3.2.8. p-nitrophenyl phosphate disodium(PNP) 1mg/ml

100�l 37 30 ~1  

3.2.9. ELISA 405nm/492nm  

    2  

3.3.  

   TMV  

 

 

 

 

 

 

 

 

4.  

4.1. 405 nm  

4.2.  

4.2.1. ( TMV )

background 

reaction  

4.2.2. 2
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 (Squash mosaic virus)  

(Enzyme Linked Immuno-sorbent Assay, ELISA)

(Squash mosaic virus SqMV)

(direct ELISA) SqMV

ELISA 405nm/492nm  

1.

1.1.

ELISA ELISA

32  

1.2.  

1.2.1.  

1.2.2. (Micropipette) 0.1-20�l 20-200�l 200-1000�l  

1.2.3. 37  

1.2.4. 200-1000�l  

1.2.5. 405 nm  

1.2.6.  

1.2.7.  

1.2.8. 12 8  

1.2.9.  

1.2.10. (QC)  

1.2.11. (QC)  

1.2.12. Coating buffer background  

1.2.13.  

 

2.
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2.1.  

2.1.1. (PBST) 

NaCl 8.0 g

Na2HPO4.2H2O 1.15 g

KH2PO4 0.2 g

KCl 0.2 g

Tween-20 0.5 ml

NaN3 0.2 g

pH 7.4 1000ml

2.1.2. (coating buffer)   

Na2HCO3      2.93 g 

Na2CO3 1.59 g 

pH 9.6 1X PBST 1000ml 4  

2.1.3. (sample extraction buffer) 

Na2SO3     1.3 g 

Ovalbumine (Grade II)     2.0 g 

Tween 20     20.0 ml 

PVP MW, 24-40,000     20.0 g 

NaN3      0.2 g 

pH 7.4 1X PBST 1000ml 4  

2.1.4. (Conjugate buffer) 

BSA 2 g 

PVP MW, 24-40,000  20 g 

NaN3 0.2 g 

pH 7.4 PBST 1000ml 

2.1.5. (Substrate buffer) 

Diethanolamine, DEA 97.0 ml 

NaN3   0.2 g 

MgCl2�6H2O 0.1 g 

pH 9.8 1000ml 

2.1.6. Anti- SqMV coating antibody Antibody-enzyme conjugate  

2.1.7.p-nitrophenyl phosphate disodium(PNP) 

2.2.  

2.2.1.  

2.2.2.ELISA 96  

2.2.3.  

2.2.4. (Micropipette tips) 10�l 200�l 1.5 ml
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2.2.5. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.6.  

1

 

 

3.

3.1.  

3.1.1. ( )

 

3.1.2.

28  

3.1.3. 1

0.5 32

1 10 1

 

3.2. SqMV  

3.2.1. Anti-virus coating antibody

ELISA 96 ( )

100�l 37 2  

3.2.2. 5 2

 

3.2.3. 10 SqMV (

1:10(W/V))  

3.2.4. 100�l 2

( ) SqMV ( )

 

3.2.5. 4 5

4  

3.2.6. antibody-enzyme conjugate

100�l
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37 4  

3.2.7. 5 2

 

3.2.8. p-nitrophenyl phosphate disodium(PNP) 1mg/ml

100�l 37 30 ~1  

3.2.9. ELISA 405nm/492nm  

    2  

3.3.  

   SqMV  

 

 

4.

4.1. 405 nm  

4.2.  

4.2.1. ( (Squash mosaic virus SqMV)

)

background reaction  

4.2.2. 2
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Pea seed-borne mosaic virus
 

(Enzyme Linked Immuno-sorbent Assay, ELISA)

Pea seed-borne mosaic virus PSbMV

(direct ELISA)

PSbMV ELISA

405nm/492nm

1.

1.1.

ELISA ELISA

32  

1.2.  

1.2.1.  

1.2.2. (Micropipette) 0.1-20�l 20-200�l 200-1000�l  

1.2.3. 37  

1.2.4. 200-1000�l  

1.2.5. 405 nm  

1.2.6.  

1.2.7.  

1.2.8. 12 8  

1.2.9.  

1.2.10. (QC)  

1.2.11. (QC)  

1.2.12. Coating buffer background  

1.2.13.  

2.
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2.1.  

2.1.1. (PBST) 

NaCl 8.0 g

Na2HPO4.2H2O 1.15 g

KH2PO4 0.2 g

KCl 0.2 g

Tween-20 0.5 ml

NaN3 0.2 g

pH 7.4 1000ml

2.1.2. (coating buffer)  

Na2HCO3 2.93 g

Na2CO3 1.59 g

pH 9.6 1X PBST 1000ml

4  

2.1.3. (sample extraction buffer) 

Na2SO3 1.3 g

Ovalbumine (Grade II) 2.0 g

Tween 20 20.0 ml

PVP MW, 24-40,000 20.0 g

NaN3 0.2 g

pH 7.4 1X PBST 1000ml

4  

2.1.4. (Conjugate buffer) 

BSA 2 g

PVP MW, 24-40,000 20 g

NaN3 0.2 g

pH 7.4 PBST 1000ml 

2.1.5. (Substrate buffer) 

Diethanolamine, DEA 97.0 ml

NaN3 0.2 g

MgCl2�6H2O 0.1 g

pH 9.8 1000ml 

2.1.6. Anti-PSbMV coating antibody Antibody-enzyme conjugate 

2.1.7.p-nitrophenyl phosphate disodium(PNP) 

2.2.  

2.2.1.  

2.2.2.ELISA 96  
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2.2.3.  

2.2.4. (Micropipette tips) 10�l 200�l 1.5 ml

 

2.2.5. Bas van Buuren (BVB) (No.4, Maasland, Netherlands)

 

2.2.6.  

1

 

 

3.

3.1.  

3.1.1. ( )

 

3.1.2.

28 3  

3.1.3. 1

0.5 32

1 10 1

 

3.2. PSbMV  

3.2.1. Anti-virus coating antibody

ELISA 96 ( )

100�l 37 2  

3.2.2. 5 2

 

3.2.3. 10 PSbMV

( 1:10(W/V))  

3.2.4. 100�l 2

( ) PSbMV ( )

 

3.2.5. 4 5

4  
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3.2.6. antibody-enzyme conjugate

100�l

37 4  

3.2.7. 5 2

 

3.2.8. p-nitrophenyl phosphate disodium(PNP) 1mg/ml

100�l 37 30 ~1  

3.2.9. ELISA 405nm/492nm  

    2  

3.3.  

   PSbMV  

 

4.

4.1. 405 nm  

4.2.  

4.2.1. ( (Pea Seed-borne Mosaic 
virus  PSbMV) )

background reaction

 

4.2.2. 2
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(Potato spindle tuber viroid)

(Tomato chlorotic dwarf viroid) (Pepper chat fruit viroid)

(Tomato apical stunt viroid) (Tomato planta 
macho viroid) (Columnea latent viroid)

(2 steps Reverse transcription polymerase chain 

reaction, 2 steps RT-PCR)  

(Potato spindle tuber viroid PSTVd)

(Tomato chlorotic dwarf viroid TCDVd) (Pepper
chat fruit viroid PCFVd) (Tomato apical stunt viroid 

TASVd) (Tomato planta macho viroid TPMVd)

(Columnea latent viroid CLVd) 4 NADH-F

NADH-R DHL-55F DHL-56R Pospi1F Pospi1R CLV4F CLV4R

NADH-F NADH-R RNA RNA

PSTVd TCDVd PCFVd

TASVd TPMVd CLVd

 

1.

1.1.

RNA 2 steps RT-PCR

2 steps 

RT-PCR

 

1.2.  

1.2.1.  

1.2.2. 65

1.2.3. 70  
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1.2.4. 260 nm 280 nm

 

1.2.5.  20,000 × g  4   

1.2.6.  

1.2.7. ABI VeritiTM Thermal cycler  

1.2.8.  DNA  

1.2.9.  

2.

2.1.  

2.1.1. 1 

    1L  

1.0M Tris-HCl pH8.0 0.2M 200ml 

NaCl 1.0M 58.4g 

2.1.2. 2 

  1L  

0.5M EDTA pH8.0 0.1M 200ml 

Sodium lauryl sulphate 2.5g/100ml 25g 

PVP-40 6.6g/100ml 66g 

2.1.3. 1 2  

2.1.4.5M potassium acetate 

2.1.5.isopropyl alcohol 

2.1.6.70%  

2.1.7.2-mercaptoethanol 

2.1.8. RNase-free  

2.2. (2 steps RT-PCR)  

2.2.1. internal control RNA  

 (5’-3’) 

NADH-F GGA CTC CTG ACG TAT ACG AAG GAT C 

NADH-R AGC AAT GAG ATT CCC CAA TAT CAT 

DHL-55F GGG GAA ACC TGG AGC GAA C 

DHL-56R CCT GAA GCG CTC CTC CGA GC 

Pospi1F GGG ATC CCC GGG GAA AC 
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Pospi1R AGC TTC AGT TGT (T/A) TCC ACC GGG T 

CLV4F GGG GCT CCT GAG ACC GCT CTT G 

CLV4R GGG GCA ACT CAG ACC GAG C 

 0.1X DEPC water  

  –20  

2.2.2. Transcriptor Reverse Transcriptase (20 U/�l) 

2.2.3.Deoxynucleotide Mix dNTP (deoxyribonucleoside triphosphate) dATP 

(deoxyadenosine triphosphate) dCTP (deoxycytidine triphosphate)

dGTP(deoxyguanosine triphosphate)  dTTP (deoxythymidine 

triphosphate) 10 mM each dATP, dCTP, dGTP, dTTP  

2.2.4.Protector RNase Inhibitor(40 U/�l Storage buffer: 20 mM Hepes-KOH, 50 

mM KCl, 8 mM dithiothreitol, 50% glycerol (v/v), pH approx. 7.6 (at 4°C))

 

2.2.5.Random Hexamer Primer(600�M)  

2.2.6.Transcriptor RT Reaction Buffer(5X) (5X conc.: 250 mM Tris/HCl, 150 mM 

KCl,40 mM MgCl2, pH approx. 8.5 (25°C))  

2.2.7.2X PCR MIX  

2.3.  

2.3.1.Safe View DNA Stain Agarose 

2.3.2.Loading dye bromophenol blue xylene cyanol FF  

2.3.3.DNA  (DNA molecular weight marker) 100-1000bp 

 DNA  

2.4. PSTVd CLVd TOPO

 

2.5.  

2.5.1.  

2.5.2. 1.5ml 2ml 50ml   

2.5.3. PCR  96

DNase RNase  

2.5.4. (Pipette filter tips)  Aerosol barrier 

pipette tips  

    1
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3.

3.1.  

3.1.1. 400 (

)  

3.1.2. 5ml 1 10�l 

2-mercaptoethanol  

3.1.3. 5ml 2

 

3.1.4. 50ml 50ml 50ml

 

3.2. RNA  

3.2.1. 1.5ml 2ml 65 10  

3.2.2. 500�l 5M potassium acetate 30  

3.2.3. 10 10,000rpm 10  

3.2.4. 900�l 1.5ml 540�l isopropyl alcohol

30  

3.2.5. 10 10,000rpm 10  

3.2.6. 70% 70

 

3.2.5. 50�l RNase-free  

3.3.Reverse transcription  

  

RNase-free  
9�l 

Primer Random Hexamer Primer, 

600 pmol/�l  

2.0�l 

Template RNA (1�g) 
2.0�l 

10min 

Transcriptor Reverse Transcriptase 

Reaction Buffer, 5× conc. 

4.0�l 
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RNase inhibitor (40Units/�l) 0.5�l 

Deoxynucleotide Mix, 10 mM each 2.0�l 

Transcriptor Reverse Transcriptase, 

20 U/�l 

0.5�l 

Total 20.00�l 

 

3.4. PCR  

3.4.1. NADH 10 �M 188 bp  

Primer   

NADH-F GGA CTC CTG ACG TAT ACG AAG GAT C  

NADH-R AGC AAT GAG ATT CCC CAA TAT CAT 

3.4.2.PSTVd TCDVd 10 �M 354 bp  

Primer   

DHL-55F GGG GAA ACC TGG AGC GAA C 

DHL-56R CCT GAA GCG CTC CTC CGA GC 

3.4.3.Posipviroidae 10 �M 196-228 bp  

Primer   

Pospi1F GGG ATC CCC GGG GAA AC 

Pospi1R AGC TTC AGT TGT (T/A) TCC ACC GGG T 

3.4.4.CLVd 10 �M 373 bp  

Primer   

CLV4F GGG GCT CCT GAG ACC GCT CTT G 

CLV4R GGG GCA ACT CAG ACC GAG C 

3.4.PCR  

3.4.1.NADH RT-PCR  

                      A. 94    2 min 

                      B. 94    30 sec 

                      C. 62    30 sec 

                      D. 72    30 sec 

                     B D 40  

                      E. 72    7 min 

                      F. 15     � 
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3.4.2.NADH PCR Allbio  

  

 
6.5�l 

P Easy-Pfu 2X PCR SuperMix 12.5�l 

Primer F (10�M) 2.0�l 

Primer R (10�M) 2.0�l 

template cDNA  
2.0�l 

Total 25.00�l 

             

3.4.3.DHL55-DHR56  PCR  

                      A. 94    2 min 

                      B. 94    30 sec 

                      C. 58    30 sec 

                      D. 72    30 sec 

                     B D 40  

                      E. 72     7 min 

                      F. 15     � 

 

3.4.4.DHL55-DHR56 PCR Allbio  

  

 
6.5�l 

P Easy-Pfu 2X PCR SuperMix 12.5�l 

Primer F (10�M) 2.0�l 

Primer R (10�M) 2.0�l 

template cDNA  
2.0�l 

Total 25.00�l 

  

3.4.5.pospiviroids  PCR  

                      A. 94    2 min 
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                      B. 94    30 sec 

                      C. 58    30 sec 

                      D. 72    30 sec 

                      B D 40  

                      E. 72     7 min 

                      F. 15     � 

 

3.4.6.pospiviroids PCR Allbio  

  

 
6.5�l 

P Easy-Pfu 2X PCR SuperMix 12.5�l 

Primer F (10�M) 2.0�l 

Primer R (10�M) 2.0�l 

template cDNA  
2.0�l 

Total 25.00�l 

 

3.4.5.CLVd  PCR  

                      A. 94    2 min 

                      B. 94    30 sec 

                      C. 58    30 sec 

                      D. 72    30 sec 

                      B D 40  

                      E. 72    7 min 

                      F. 15     � 

 

3.4.6.CLVd PCR Allbio  

  

 
6.5�l 

P Easy-Pfu 2X PCR SuperMix 12.5�l 

Primer F (10�M) 2.0�l 

Primer R (10�M) 2.0�l 
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template cDNA  
2.0�l 

Total 25.00�l 

 

3.5.PCR

 

   2 PCR  

4.

4.1

NADH-F/NADH-R 188bp

CLV4F/LV4R CLVd plasmid

DHL-55F/DHL-56R Pospi1F/Pospi1R PSTVd plasmid

 

4.2 cDNA cDNA 

cDNA cDNA RT-PCR 

cDNA RT-PCR 
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