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(papaya ring spot  virus; PRSV) 

(GM) (Non-GM) 

, CP gene)

PCR

840bp

papain gene 211bp

DNA

(multiple

PCR) cp gene 840bp

papain gene 211bp ( 1-1 1-2)

PCR (primer) 

PCR

DNA PCR

DNA PCR

100% 75% 50% 25% 10% 5%

94

1-1 GM

Non-GM CP

papain gene

1-2 GM

Non-GM CP

papain gene

multiple PCR
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3% 1% 0%

1%

100% 5%

3%

10%

( 1-3 1-4)
(KSF Key success

1-3 100% 75% 50% 25% 10% 5% 3% 1% 0%

CP papain

gene
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factors)

(ELISA)

8283

45

37.7% (17 )

62.3% 53.4%

46.6%

Phrah. Mem.

Dick clements 3-5

6.3

4.0 4.2 ( 1-

1)

34

12

35.71%

17.55%

45.71 % ( 1-2)

94

1-4 end-to-end PCR

AP1 PTD cDNA
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1-1

Paph. (Saint Swithin moquetteanum) 2 18 9

Paph. In-Charm Lady (Lady Isabel moquetteanum) 1 7 7

Paph. (rothschildianum moquetteanum) 4 19 4.7

Paph. primulinum 8 36 4.5

Paph. St. Swithin 3 19 6.3

6.3

Paph. (glaucophyllum Laser) 5 20 4

Paph. Delophyllum (glaucophyllum delentii) 2 7 3.5

Paph. (Alma Gavaert philippinense var. alba) 15 106 7

Paph. (bellatulum Stoned Susan) 2 3 1.5

4

Paph. Pulsar 2 7 3.5

Paph. ((Auroreum Maudiae) Silver Fleuret) 2 8 4

Paph. (cilioare Laser) 9 39 4

Paph. Alma Garaert 3 7 2.3

Paph. (Red Glory Pulsar) 3 5 1.6

Complex Type 3 11 3.6

Paph. In-Charm Lily (lawrenceanum White Knight) 20 210 10.5

4.21

1-2

Phal. Golden Buddha Brother 3 4 75.00

Phal. Herberella 1 16 16.25

Phal. Pinlong sunrise J. J 3 7 42.86

Phal. Rothschidiana 4 9 44.44

Phal. Tropican Lady 2 20 10.00

35.71
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( ) 

MADS-box

1-6

RNA

RNA cDNA

MADS-box 25

MADS-box Family Ap1

PTD AGL2 A B

C function 5`RACE 3`RACE

Ap1

PTD AGL2 cDNA

738bp 684bp 744bp

DNA

A

G

A A7

(Sms/ms) A5 (SMs/Ms)

G G5 (Sms/ms)

G6 (SMs/Ms) 

(Smsms) A076

A081 (Nmsms) B112 B132 2

94
1-2 (

Phal. Christian spots 1 6 16.67

Phal. Luchia Lip 2 20 10.00

Phal. Miki Watarabe 3 16 18.75

Phal. Pinlong Cardinal 5 16 31.25

Phal. Sogo Tris 1 9 11.11

17.55

Dtps. Corvina 5 7 71.43

Dtps. Sogo Wedding 2 10 20.00

45.71
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100 SRAP 300 UBC

6 SRAP

400bp UBC169

700bp

C M S P 1 F + C M S P 3 8 7 R

CMSP35F+CMSP387R

( 1-5) Sogo

1-5 CMSP1F+CMSP387R CMSP35F+ CMSP387R

386bp 353bp

1-6

U B C -

2 2 5

P C R
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Alice F-1138

Dtps. Leopard Prince F-

602

Sogo Lisa UBC-225

DNA

1300 bp

DNA 900 bp UBC-356

DNA

650 bp

DNA 1100 bp

DNA 800 bp ( 1-6)

DNA

RAPD

DNA Doyl &

Doyl 1990 CTAB 1.5 ml

DNA

DNA RAPD-PCR

35 3.0 mM,

DNA 75 ng 1.25 U/25 l

PCR RAPD 7

94

1-7 E. pallida DNA

primers ubc28, ubc48 and ubc54.



www.tss.gov.tw 9

ubc-13673

ubc-49848 E. paradoxa ubc-

391134 E. purpurea ubc-19550

ubc-43824 7 ubc-43797 E. pallida

ubc-52979 E. angustifolia

10 15 20 DNA

Jaccard's

E. purpurea

0.85 E. purepurea E. purpurea

cv. Magnus 0.93

0.36~0.41 E. pallida 2

( ) 0.63

E. pallida E. purpurea

( ) 0.6~0.65 E.

purpurea E. pallida var. pallida

E. paradoxa E. angustifolia

( ) 0.41~0.49

E. angustifolia

0.36~0.47 300 RAPDs

500 RAPDs

150 RAPDs

UPGMA

RAPDs

( 1-7 1-8)

" "

1-8 9 / ( ) RAPD

U P G M A

Jaccard s
1. E. purpurea 2. E. purpurea cv. Magnus  3.

E. purpurea cv. White Swan  4. E. purpurea
var. purpurea 5. E. pallida 6. E. pallida var.
pallida 7. E. paradoxa 8. E. paradoxa var.
paradoxa 9. E. angustifolia var.  angustifolia
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One-step RT-PCR

ORSV CyMV

(PLB)

(PLB) 

PLB ( 1-3) CyMV

ORSV (C+O) 

(CK) CyMV (C) ORSV (O)

CK

ORSV CyMV

( 1-9)

( 1-4) ( 1-5) ( 1-6) 

CK

C C+O O

CK C O

C+O

ORSV CyMV

PLB

94
1-3

ORSV CyMV
PLB

CK C O C+O

1 1.75 1.87 2.33 2.72

2 1.48 2.16 2.31 3.63

3 4.25 3.14 1.43 3.16

4 2.89 2.24 2.73 2.39

2.59a 2.35a 2.20a 2.98a

1-4
ORSV CyMV

CK C O C+O

1 8.67a 8.32a 5.20b 8.64a

2 11.58a 9.59a 6.00b 9.32a

3 13.50a 11.50ab 6.50c 9.19bc

4 14.92a 11.41ab 7.38b 9.57b

5 18.83a 14.36b 8.63c 12.14bc

1-5
ORSV CyMV

CK C O C+O

1 3.83a 3.82a 2.40b 3.73a

2 4.83a 4.41a 2.15b 4.05a

3 5.50a 4.68a 2.75b 4.52a

4 5.67a 5.18a 3.25b 4.57ab

5 6.67a 5.41ab 3.50c 5.00bc

1-6
ORSV CyMV

CK C O C+O

1 7.96a 7.02ab 5.33b 5.77b

2 8.17a 6.75ab 5.46b 5.36b

3 12.25a 7.86b 7.75b 6.38b

4 16.71a 8.91b 8.06b 6.93b

5 18.00a 9.00b 8.13b 7.05b
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RAPD-PCR Auto-Montage

(1) 18 ( ) 

UBC 60 25

205

DNA 133 DNA

495 2500

bp ( ) 0.95

1-9 CK ORSV CyMV

9

1-10 18 ( ) RAPD

UBC-14 UBC-23
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94

1-11 18 RAPD UPGMA Jaccard's

1-7 RAPD

RAPD ( )

(mm) ( ) ( m) 

A 30 3.1 1.4 6.4 163.3

B1 25,13,24 3.5 4.1 1.4 9.1 10.2
70 83.6

48.2

B2 3,6,29,4,9
3.6 4.3

9.2 11.1
81.8 86.4  

1.2 1.6 55.5 56.4

C1
7,11,26,3 3.6 4.1

8.7 10.8
61.4 95

1,8,12,32 1.1 1.5 39.1 51

C2 27,28,2
3.8 4.2

8.6 9.1 47.2 58.5
1.3 1.5

D 1,10
3.2 4.2

10.1 10.2 47.3 54.9
1.2 1.6 
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119 3 119

1.00

0.5838

Jaccard's coefficient 0.71

A B C D E F

( ) 10

PCR 13 DNA ( 1-

10 1-11)

(2)

RAPD A

RAPD

( 1-7)

1.

(1)

(2) (3)

2.

45

100%

30 45

100%

1.

( )

2.

(1)

(2) PLB

tryptone casein peptone

PLB
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(3)

1/2MS+ 2g/l+sucrose20g/l

3. 30kg

1.

(1) A. B.

(2)

(3)

(4)

2.

(1)

(2)

( )

3.

win98

1.

2.

3.

94




