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B R R (RS B B R AT
SN AR 2B L}?‘ﬁ)ﬁl;}é@;’—kr" :
(-) - F = &EF 2K HF ( Xanthomonas campestris pv.
campestris ) % - F = f g R o f;’]]ﬁ_ﬁiﬂé}ﬁs 7 (Xanthomonas
campestris pv. raphani ) e

(=) AgmElt* ST 7 (Acidovorax avenae subsp. citrulli)

(Z) & N ﬂ;],l W }]% # (Cucumber green mottle mosaic virus ) e
(z) & A& (Cucumber mosaic virus )

(1) &icma (Tomato mosaic virus)

(=) +F = 2% 7 (Phoma lingam) -

(=) A% & 155 ) (Didymella bryoniae )

(M) & RBE T 7 (Colletotricum lindemuthianum )

(1) & 2 E 305 7] (Ascochyta pisi)

() #* iﬁ]ﬁt w }?i 4 (Tobacco mosaic virus )

(-) B iR Ji#+ (Pea seed-borne mosaic virus ) -

(- 2) = AR¥/EF (Squash mosaic virus)

(- 2) B&#E BB EHHEF (Potato spindle tuber viroid ) ~ %
e & &g }]%—nr ( Tomato chlorotic dwarf viroid) ~ ¥z

|

| % #m A (Pepper chat fiuit viroid ) ~ % 307 %1 8 s
( Tomato apical stunt viroid ) ~ % e 4 T % ( Tomato
planta macho viroid ) % % & B R % x4 ( Columnea
latent viroid )
(v ) X ek %’,\ }54 (Tobacco mild green mosaic virus) °

(L 3)%%ks Ag b X }%i (Zucchini yellow mosaic virus) °

TIPSR F R RER TR L] FRRERLR §
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LS T & Y ER TR

- ~ L3 R AR A (Xanthomonas campestris pv. campestris) * - 3 - g §F
o s 8% ) (Xanthomonas campestris pv. raphani) ##]> %

R
LEH MR L (semi-selective medium) 5 fie B & préddy & & (Polymerase
Chain Reaction, PCR)

BRI ERA

FH L FREPES B P IVE IV F 2w F Xanthomonas campestris pv.
campestris (Xcc) 2 Xanthomonas campestris pv. raphani (Xcr) » #-f& F 3 B~ % 12
HRIF2R2 s L ERMR LAY - A REFEZ A NEF > SYDCH
RAEEEEY > LR F BRAANSFEHEFLRBRAE
I F 0 RSB 2 A

LR ARG

1.1.%2 5
BRI g T R b KR AF o LWL TR H A
wmﬁ PR R AT R G R 3%&W&ﬁ’é*ﬁﬁﬁ

Topi® % 2 ApR AR RELEH L RPF RS °
1.2.;:,{1%
1.2.1 % & ﬁﬁé;éf;ﬁ’); J& & * ABI Veriti™ Thermal cycler#t F & 5 ©
122 T#%%  ®DNATHT » F RANE T RERE -

1.23 B 7 F’@#B R ET AR Y  FliGel FGIS-3 &% & % o

1.2.4 & @## ¥ & ° LIAN SHEN JW-4N & |5 & & o

1.25 3£ 3 f&w pﬂjﬁ_ : HIRAYAMA HVE-50 & e % & o

1.2.6 7+ %I : AND GR200 & I & & o

1.2.7 28+2°C 3 % 48 : JC GL-550 & fr 55 % o

1.2.8 % i &< : Hitachi CT 15RE & F & % ©

1.2.9 442°C 7k 45 : Law-Chain LC-218 & ¢ %& 5

1.2.10 %A &k g2+ 24 & 260nm ~ 280nm & B # v » & ¥ B DNA k& >
Implen New NanoPhotometer NP80 2 & % - o

1.2.11 5 2] Z2F % : Scientific Industries Vortex-Genie 2 G560 # f¢ & % ©



1.2.12 jig# ¢ : Thermo & fp % & o

1213 ¢ @3 F2 LA & 2 £ 554 #5155k -

1.2.14 JFpE & o

1.2.15 T 5 & F % : Firstek Scientific S-101 & ¢ % & o

1.2.16 f& ik & 3+ * Denver, UltraBASIC UB-10 & F & & » B 4 1 B4R T 5 0.01
pH unit o

1217 2 EF 2% ~Fggpoy o

2334 B A

20 FRES Y A GATE(RA LB RS R 2 a2
FJE)2 fEF o T A G2B I ahd g F - TR &E § 10,0008 o

22. P HBFR  EHET L i 122 Xanthomonas campestris pv. campestris *
X. campestris pv. raphani %% Ftk o 1 YDC 3 % £ (Yeast dextrose chalk
agar medium)#z & >t 28+2°C % * -

2.3.0.85% w/v NaCl ;% % (7 0.02% v/v Tween20):

Compound 1L
NaCl (Scharlau) 85¢g
Distilled/de-ionized water 1000 ml
Tween 20 (Sigma) 200 pl

231 27 % NaCl*vif § Z @Y 4o > A 33 k> F NaCl = 273 388 > 5
121°C;‘%“;;ﬁ'15 b kB o
232, @ FAfe » £ 4v > Tween 20> NaCl iz ik » 482°CT g P s 3B 2 o

2.4. mFS L5 # M2 % A (pH6.5) (%% 2020 +# % ISTA Validated Seed Health
Testing Method 7-019a)

Compound 1L
K,HPO, (Scharlau) 0.8 ¢g
KH,PO, (Scharlau) 0.8 ¢g
KNOs; (Sigma) 05¢g
MgSO,- 7H>O (Scharlau) 0.1g
Yeast extract (BD) 0.1g
Methyl Green(1% aq.) (Sigma) 1.5 ml
Distilled/de-ionized water 1000 ml

Soluble starch (Sigma) 250¢g



Bacto agar (BD) 250¢g
Nystatin (Sigma) (10 mg/ml 50% EtOH) ' 35 mg (3.5 ml)
D-Methionine (Sigma) (1 mg/ml 50% EtOH) ' 3 mg (3 ml)
Pyridoxine-HCI (Sigma) (1 mg/ml 50% EtOH)' 1 mg (1 ml)
Cephalexin (Sigma) (20 mg/ml 50% EtOH) ' 50 mg (2.5 ml)
Trimethoprim (Sigma) (10 mg/ml 70% EtOH)' 30 mg (3 ml)
Loty s L 4o o
241 =B 7 7 = & 3 - i 5 F & 7 (Soluble starch - Agar -~ D-
Methionine ~Pyridoxine-HCI % #2 % ﬁE By e rx L IR AR LR D
B fRfe I pH XA KT 6.5(M* 6.6) 0 £ 4 » Soluble starch %
Agar > 5 121°Ci= ) 15 4 48
2.4.2. 3¢ % D-Methionine ~ Pyridoxine-HCl % 4 % 3 /% > e @WiEA4z® » i@ *
50% T0%Fp el » AL R F e Y 2 Tk R RS SR
502 0.2 um Y S e MeiE g o
2.4.2.1. 7% f# 100 mg < Nystatin & 10 ml 7 50% JFpi# (EtOH)# - @& * & 5 3.5
ml/L o
2.4.2.2. 7% f# 10 mg s D-Methionine 7 10 ml 50%Fp# ¢ > & * & 5 3.0 ml/L -
2.4.2.3. 7% f& 10 mg ¢ Pyridoxine-HCl % 10 ml 7 50% Fp @ » % * £ 5 1.0
ml/L o
2.4.2.4. 7% f# 200 mg 7 Cephalexin & 10 ml 92 50%FpF # » & * £ 5 2.5ml/L -
2425 7% f# & & ¥ 100 mg ¢ Trimethoprim % 10 ml ¢ 70% jF4F ¢ > §
Trimethoprim & /2 % 2 A fEF R T 3 R FE - The B R 4L > # ¥
£ 5 2.5ml/L -
2426, Fr A AME LI G50CH Y » » BEHFEFLF AL > R{rdn] (&
[P 9cmi‘”%.rx: ’ _“Eu‘_"‘fi ];{f]a%l't' N TR 0 AN
243, F B33 442°C > T 4P MR iRFA Fad o Y REB RIRA R oo
BAERRT FVFARENLFBI AR 0 4 B A A PSS E

2.5. mCS20ABN X% 3% {432 % /A (pH6.5) (4~ 2020 # 5% ISTA Validated Seed
Health Testing Method 7-019a)

Compound 1L

Soya peptone (BD) 20¢g
Tryptone (BD) 20¢g
KH,POj4 (Scharlau) 28 ¢

(NH4).HPO, (Ferak) 0.8 ¢g



MgSO47H,0 (Scharlau) 04¢g

L-Glutamine (Sigma) 6.0¢g
L-Histidine (Sigma) 1.0g
D-Glucose (Dextrose) (BD) 1.0g
Distilled/de-ionized water 1000 ml
Soluble starch (Sigma) 25¢

Bacto agar (BD) 20g

Nystatin (Sigma) (10 mg/ml 50% EtOH) ' 35 mg (3.5 ml)
Neomycin sulphate (Sigma) (20mg/ml 40 mg (2.0 ml)
distilled water) '

Bacitracin (Sigma) (50 mg/ml 50% EtOH) ' 100 mg (2.0 ml)
PR RS fer o
251 f=Bear 2 2 o3t — i F B B ¢ (Soluble starch ~ Agar % ¥4 % ) by Ao ox
EFREL Ik LR 2B ﬁ*f@ﬁF,QpH AR T 6.5( M
6.6) > £ *r » Soluble starch 2 Agar » 5 121°Ci= 7 15 » 48 ©
252%®ﬁh;%¢mzué?%mxﬂé@pwk’uammmwm@%@&ou
S0%FpF gl » AR R e
2.5.2.1. 7% f# 100 mg > Nystatin & 10 ml 7 50% JFpi# (EtOH)® - @& * & 5 3.5
ml/L o
2.5.2.2. % j# 200 mg 77 Neomycin sulphate (770 U/mg) & 10 ml & -k ¢ - i@
£ % 20mlL -
2.5.2.3. 7% f# 500 mg ¢ Bacitracin (60 U/mg) % 10 ml £ 50% FpE ¢ - i@ * £ %
2.0 ml/L -
2524 B A A E I H50°CHE S » » BEHEFLF AL Ricd] (2
[P 9cmi‘“%m v ¥t pﬂiﬁfl? bhoiz ZARRAEH T o
253 R WG 3 4420C > TN 4E PN (8 UpR RS Bkt o ¥ iRk KRR o
RARRY DTIEARE VLRI AT 0 4 BN AL [P EPS L E

2.6.YDC # % 7 (Yeast dextrose chalk agar medium)

Compound 1L

Bacto Agar (BD) 200 ¢g
Yeast extract (BD) 10.0 g
CaCoO:; (light powder) (Sigma) 200¢g
D-Glucose (Dextrose) (BD) 200 ¢g

Distilled/de-10onized water 1000 ml




26.1 EBsiG kA 0 RN RAFES (LT REEE KL
& ﬁrﬁcdfﬁ\lZSOmlﬁ%é i@ * 500ml 3 & 2 = ’3'-52&4‘3:) » Sr ”ﬁﬁ’]‘i\‘
2HF R e BIBR G I2ICREFIS A4

262 FRAAMELIHNSCHE > $EELELF 242 > ¥ T CaCOsi T
PRFSFE S E > ImB AL > RN AFAET SR IRRASLEE T o

263. fe ¥ 42 YDC 3 & A 5§ & % » B e % (polythene) ¥ " K¢ » T %
FHRL 3B o

2.7. 1xTris acetate EDTA buffer (TAE):

Compound 1L
Tris acetate EDTA (50xTAE) 20.0 ml
Distilled/de-ionized water 980 ml

2.8. 2% agarose gel(& & %%)2. @ % (% SafeView):

Compound 100 ml
Tris acetate EDTA (1xTAE) 100 ml
Agarose 2g
SafeView Sul

2.8.1. F=P~#75 % A& > 4v » 100ml IXTAE /% /% > Bk 4c # 1 Agarose = 273 fi%
FrEE I 70°C T L3323 R &y pa¥ > 4 ®|(SafeView) °
2.9.T5%FpE © Fm & * o
2.10. = 2 B+ ok
2.11. PCR ¥ J&:## © Taqg DNA Polymerase 2x Master Mix RED (1.5 mM MgCl,
final concentration) (AMPLIQON)

212, 4RI P R 513 L L FEPEFE IR FXe)E L F EHEF wFta
B Fl(Xer)2 & — 2513 4
WG R

1[" v 45 114;_‘?_7 5,_3')
’ + i Amplification . oA ,) , # X Remark
Primers Primer sequence (5°-3)
product (bp)
Xce2f TGG GTT TTC GCC TAT CAAAC
200 ¥ R Xee & X
Xee2r TGC AAC TAT TCC TAG CACCG | - H Xee 5 Xer
Xcrl4f CGT TAG CCA GGT AGA AAG CG o
277 ¥ i B Xer
Xcrldr TCG CTATTT CCATCT ACC CG

2.13. W F R A5+ 0 MR e 16S FibE RNA » o $5(internal control)



#

TES I A e 515 B 5(57-3")
Primers Amplification Primer sequence (5°-3")
product (bp)
BAC16S-F 466 TCC TAC GGGAGG CAGCAGT
BACI16S-R GGA CTA CCA GGG TAT CTAATC CTG TT

2.14.DNA # B2+ & F,\_\(DNA ladders) : ¥ % 4 100-1,500 bp e DNA 5 £ o
215. 4 ¥ w (B & ﬁ RS R
216, 2B ZE 2 M T 7@ N o

3. W FE ik
3L F F P
3.1 BB E 50008 HEF(UFREGE)E - EAF 0 3 2 EA o
3.1.2.12 % 1,000 #-48F %+ 10ml 0.85% NaCl ;3 i vt ] » #-f8 5 258 2984 (2-
4°C)h0.85% NaCl 3% ¢ » 1 * T G 2 F B(# i 150 rpm) & 7 8 (20-
25C)T B 2.5
32,00 % ‘V’ﬁ,fw}iﬁ %‘Ztaj»_ﬂ; f:,,é,\ e
3.2.1. 35k 2 AR B 100 pl f&F 5 8% (Rik)4e » 900 pl 0.85% NaCl i3 i *
ﬁ-.j,,h E303 > )T 10T BAFER o £ A 107 B iR B 100 ul 4 ~ 900
nl 0.85% NaCl i3 iR £323 > gt 7 107 & ﬁrf?uz °
322. ¥R ﬁi—f? %ch % Xer % Fjthis % & YDC + 2-3 % > 12 0.85%
NaCl 3 ik e ™ B U= BidR > &7 AR 97D 10-10°
cfu/ml » -3 ;};5; LA B AT g7 L9 30-300 B FE -
323. 29 Rl ARieiEAF 0.85% NaCl 3 7% o
324 % A W &R R g AFRRA007) 2 HE e FRRE 20
i > % B~ 100ul jF > mFS 2 mCS20ABN X E 3 432 % A+ > 1R Feh
LA5& 2 2504587 % 5 o %% %+ 59mFS 2 mCS20ABN 2 % = %
2> 2842°C ~ 12 /‘EE;EIS@'T E2s % 4-7 % o
325. B AN RBRE ok RALER. emr;:’j*gifi W25 0 & SR B FRD
Vf o BRI GRS AL ERPR ALY LT RNL T
BRI R A M EE R ol B R ded > X RRE AL
Ty 2 EER BT LD
3251. &% ‘ﬁ?‘“ﬁxff“?so -300 2 & o (7% #cE A28 300 1’6*’"&1—0 2 Tm
(many)z\wﬂ/ 2B AHAGRE > BAPT ARE TR F T FEZ AP
3L A 0 Pedk s "o (confluent) - 5 @ HF‘BEJ@JE x i 4 3

JEER



32.52. Xcc 2 Xer emFS LE# P2 % AV E RS AR FE 0 ¥ B RE
KiEE I E(B- ) e v R ey A CH ] P 2 F B
PAE > AR B Ar BT R R FFTe ] nE 0 E] o

32.53. Xcc 2 Xcr = mCS20ABN L5 #4323 & A F E k5 ¢ IR Fx 0 %
Blf b kRS P BI(B- ) e PR Er i 4CRET B {
AR

3254, 10 - &P L AL )5

3255 AR g G ”ﬁ%

3.2.6. F 13 frat Y T??]/“ » & kB ’F 'l?i‘“‘?ﬂ- I VP06 J?]f" BT {8
FrYDC £ % A ¥ endgz o ﬁﬁ@ @@ hXee 2 Xer FiE £ B A
YDC# & 2L+ 155 HpR o

32,61 #-YDC % B4 5 4-6 B 57T - 67 RE T

REAEE- BV
AFE I ZALABEFRELTOFIE > MELI

/%l«"

33. 2 YDC# % &} 2.3 8 i {7 #5)

3.3.1. # 48 it 0 Xee 2 Xer m“‘p;ﬁ,‘g J YDC BEA-

3.3.2. 8 % 2842°C ~ 12 /] pFk P i

3.3.3. 81 1 $F PR R AV R o L"J %’F’ T;?],%'t‘ f?'ﬁ.}i & A Xee 2 Xer 25 5k 4
oo gt /i o

333.1.Xcc 2 Xer 2. YDCE & A B ks § AL FiE - T LB 2(Bl-) -

334. %5 5 5 0 Xce & Xer m]?],z » PeBCT 4R R ;?],)g 7 PCRE P F T - F i
R0 7 hﬁpzzvfiwmﬁmt‘ PP Vo T PBT 0 6B
YL R TR o A TR P E - R R E R Lml hm EppRk Y A

ﬂ\'y
[\)
o
M
1\}55}
frt.
\ h3
7‘"\

3.4.% & p=4a4) & J&(Polymerase Chain Reaction) /|

34.1. @& * &4 Xee 2 Xer & 3 & — (0513 0 Xee2f/ Xee2r 2 Xerl4f/ Xerl4r o

342 1 % &4 - Bl Fen pxld il + D BAC16S-F/ BACI6S-R -

3.4.3. % % PCR reaction mixture : 7 200 pl 7 PCR &< ¢ ¢ 4c » 19 ul 2 PCR
FRegts » B4 r HhB334WUF 2 wARER L pl > 244 20 ul -

3.43.1.PCR F JEiefie = 40T ¢

Compound RMER {i:Ei

Sterile water 6.5 ul
Taq 2x Mix RED * 1X 10 pl
Xce2f (10 uM) 0.25 uM 0.5 ul

Xce2r (10 uM) 0.25 uM 0.5 ul



Xerl4f (10 uM) 0.25 M 0.5 ul

Xcrl4r (10 uM) 0.25 uM 0.5 ul
BAC16S-F (10 uM) 0.125 uM 0.25 ul
BAC16S-R (10 uM) 0.125 uM 0.25 ul
Suspension 1wl

“p z ANTP 0.4mM ~ MgCl, 1.5mM -~ Taq DNA polymerase 0.2 units/pl °
3432. i 7 PCRF 2 t&®le 7 7
34321 F5%E &N FRL mERFR e
34322 & RE D Xee 2 Xer #-2F R 2 mF TR
34323, f fpei t His 2t Xee 25 Xor FHR 2 o R TR
34324 . 29 R E D ZFK
344.PCR F J& 15 2
3441.95CF RS A4
3442 % ke 7 95C/30F) ~ 60°C/30 §5 ~ 72°C/30#) » £ 35 B Pa¥k -
3443.72CFK 10 2 4afsim k> "8 T 4C -
345. 4~ 47 PCR A4  B=5uPCR 24 (¢ 3FpZH e T HRef HRie
Z 9 HRe) 2 100 bp 22 DNA ladder » 12 7 7 2 A% 2 4 #|(SafeView)
2. 2% % AR TR A %‘? (75V > 45 » 48) » = A M & 1x TAE buffer
(Ix tris acetate EDTA) o #3774 % B 3T B2 s 47 % Sidp lRiedk o
346. AT AL TS PCR;%#M e I I
3.4.6.1. £ 200bp £ 466 bp = i5F : #®H 7 7 Xcc o
3.4.6.2. £ 200bp 277 bp £2 466 bp = iFF ¢ & 277 bp &2 466 bp = iFF I k18 2
3 Xcr e
34.63. £ 466bp — i5F : f ez H
3.4.64. 5% 0.3 Tﬁa‘ﬁé’é’&”ﬁ A E AT
3465 79 ¥R 22z PCR %% & H
PCR # ] ©

3.5. oL R RIEE 7 Y] (GRG i i7)

3501 Al § R T 0 ARHYERFESEL P T AL 34 L ESFEK

3.52. 4 YDC 32 % A+ 32 % 2448 /| Prensg WA M § Sml & k2 i
F P PR R R ek 2k (2 (ODeoo) © 14 ]?-] kKa R R kR ERRE
(ODgo) & 0.1-0.2 > pL PR FR ER § 5 10° cfu/ml » 12 % ",lT% iz
BERBHESE T FwARFRENERAP 91 28T T
& ERplARE Y 134 Fk e



3.53. % 3.5.2.% B YDC 35 % 2 1 35 % 24-48 | p i1 Xee e Xer 528 Fjth2
FiE B W 10° cfu/ml ' ARG FR > T Kér‘ EHhEATLIHRBE ) AR
L@ﬁm% THBATLIHRE -~ fHRELRY | HY Ttk o

354 ¥z ke Tus g R R 2582°C > & p BB R-12 | PFenmE s T o

355 B E p RRES  NRARL 3T AR ELTE' ® o B Xee e Xer 1%
BRI SR TR o il (7 R g

35501 MMER F O R~ FrRZ AR L ERLP P B B T

T REE 0B R Xec o
3552 EG v e WEREL P B b AMEERE > RT 2 ERYFE
g g ‘F’i‘ W AT EaE ERR & Xer o

3.6. - % 1“7f’L4ru % 2 ﬁ?ﬁfi 134':]3E +F T“ﬁiwm Jn Jﬁ'ﬁ-ﬁ-%}?ﬁ ﬁ’]‘ﬁf?']ﬁhﬁiﬁ‘ % BB

Xce & Xer #p )i 2 & B

| e gmn |
sl ! =
| MR R A RRREE |
A A #f
4 4 & [ el K R s N N
s5isiy | YDCH ke AR A B IREA S o m R MRS RAT) |
o © ik ARF200bpK, |, | 4 s
2 200bps, | oo ¥ --emos
| 2r7bpzonak s < PR&CHNH | FERMMBEEEE AR |
[ 1 ' ,ﬁ"é}i;'ré'%'fh"'féi,%
: : PV SRR AR AL B AR |
B koA A8 RI43277 bp & F] 83 9 74 kA AF200bp | | ERREEETAR
200 bpi1277 bp= DNAK Fr ik 4 Z DNA R 455 E B T Tommoeeeeees
I N S A
i T, : =% - D (o
3% A% ob B B Xer 3E A% oLt Xee ' b e A, \

L EMOREEREE A |
Akl Pﬁ*ﬁﬂﬁﬁ# |

XA 11 PR % 0 #75 Jw F39 & R1 ¥ 466 bp 2 DNA % ELiE 4



4.1.

4.2.

4.3.

4.4.

R an BLERERREAIRL  FAMFSKHAALY A A
CERARAR EF 415 B2 FE 0 & A 2 mCS20ABN 12 & A A
£

;

X
T
oy
2N

Bk 4 AR EF G E BT THERMI F S FERE
F R F|(Xee) !t & - F 1 G F b I sa BEs F)(Xer) o F 4 305 0 R
FRZEFT - 4 YDCA)fe FF_ o

FEYDCH &R ALSAT S A 5 LR LT T R
A gﬁﬁ Xce 71 &2 Xcr o ;,}éﬁ*%iﬁ}pﬂlzﬂjﬁ%xim'r—%PCR%E""?;"

R AP AT % 15 PCRAIGA J P o WL R 466bp | B iF F T2 2

7 2 F Xcc# Xero 2 3R200bp ~ 277 bp 22 466 bp 3 1 i+ 2 277 bp £

466 bp2 FixH 24 Tt 7 3 Xers T 200bp & 466bp 2 B ik + & 7 &
0% 5 Xcce

i R RLiR S % 2038 »wﬁaz@ﬁm@ CEAREEF
ErR2anit 52 R p P KU S TA TR D ;
%ﬁ%”fwfﬁm%g‘ﬂW%’Eiiﬁﬁﬁﬁ’%%i
Pﬁ ﬁ‘ﬁ«&r’i ,L.%z y TP %

a%a

Bl- 8B %87% Xeck Xer mFS EEEMEX A E LK 3%%)?#
5 & mCS20ABN %3 32 & 4 1 % k% & 4% B
Bl ¥ L3 Mps Rz i B o



Bl- ~B%E3% Xee2 Xer . YDCHAA Y T AT ¢ A FE - T &
d o FE 1-14e 2-1 Z RS2 W EE 0 SN FiE -]
2t Xanthomonas i » #)i% 2-1 1% 5 5% 05 » FIT PCR #&#| o

Xcc Xcc Xcr
(H64) (C6-2)  (XCRN1)

3000 bp

1500 bp

1000 bp

500bp 466 bp

277bp
200 bp

100 bp

W= ~ddw 2 @ F-k2 39 tRe  Xe s ivf wiFlEe®pF
Xanthomonas euvesicatoria 2_ §, ¥t %2 » H64 fr C6-2 & + F -1 &
S N

¥ 2K 5 7] X. campestris pv. campestris » XCRNI fr R1 & + F 1
P& F o F) 1 B 7] X campestris pv. raphani ¢

5.%% =2 5«%
51. 8% e d ~F kA HRE £ 22007 © 5 /zf"ﬁ TARE 4L
ﬁtﬁl—ﬁi@é}ﬁﬁi Xanthomonas campestris pv. raphani {8 3# }}%ﬂﬁ € 71 16:87-

L g



5.2.

5.3.

5.4.

5.5.

90 -

BRG hEL 2003 LR P wARKLT L WEL- I LR AKA
T d L ETE T g B TI(= ):95-115 -

European and Mediterranean Plant Protection Organization. 2013. Xanthomonas
spp. (Xanthomonas euvesicatoria, Xanthomonas gardneri, Xanthomonas
perforans, Xanthomonas vesicatoria) causing bacterial spot of tomato and sweet
pepper. Bulletin OEPP/EPPO Bulletin43:7-20.

Leu, Y. S., Deng, W. L., Yang, W. S., Wu, Y. F., Cheng, A. S., Hsu, S. T., and
Tzeng, K. C. 2010. Multiplex Polymerase Chain Reaction for Simultaneous
Detection of Xanthomonas campestris pv. campestris and X. campestris pv.
raphani. Plant Pathol. Bull. 19: 137-147.

International Seed Testing Association. 2020. International Rules for Seed
Testing Chapter 7 Validated Seed Health Testing Methods 7-019a: Detection of
Xanthomonas campestris pv. campestris and Xanthomonas campestris pv.

raphani in Brassica spp. seed.



S AFWFHESE 8 (Acidovorax citrulli, syn. Acidovorax avenae subsp. citrulli)

WiR 2

WiR*E -

iz % o 2 Fukl 4 & = 't#  (Enzyme Linked Immuno-sorbent Assay, ELISA )

Ry K

FH AR P % SR 7 (Acidovorax citrulli, Acit) 2_ ] o * 4P|
i TR B R pEF B POl f B Mg (direct ELISA):E 7 a8 A % P A2 T
] > £ U ELISAZ A 45 %A 45 & % i % .04 & b7 & 405nm/492nm 2 =%

g °

1. BB EKA
1.1.% 5

WRIFATT PR E LR CRRAF AL IR TL K&

%P~ ~ ELISAZ A e ®] 2 ELISA 5 & B 42

TR 2 ARMER T TR U RRIAFHRAE R o

PRI e & LRI g0 B~ B

123K %

T RE R R

HIE ¥ o

1.2.1.ELISA} &4 7 &% - & & £405nm ~ 492nm 1§ Jp|#* & —‘F'i‘ °

122585 % 40 0 7 B4F37TCIEIE S -
123 Bk B R VAR B o

1248 MRS L B2 B F o

2 3 B
2,135
2.1.1. & igi% (PBST)
NaCl
NazHPO4 . 2H20
KH,PO*
KCl
Tween-20
NaN;

80¢g
1.15¢
02¢g
02¢g
0.5 ml
02¢g

AApHE 3 748 4 2 33 -k 2 48 1000ml

2.1.2. 4 & ¥ b7 (coating buffer)



Na,HCO; 2.93 g
Na,CO; 1.59 g
£ ApHE T 9.64 4 PBSTZ 4% % 1000ml

2.1.3. ¥ & 3 B~ % {7 (sample extraction buffer)

Polyvinylpyrrolidone(PVP) 20¢g
Ovalbumin 2g
Na,SOs(anhydrous) 13¢g
Tween 20 0.5 ml
NaCl 8g
KH,PO, 02¢g
NazHPO4 * 2H20 1.15 g
KClI 02¢g

AApHE T 744 43 33 -k T % F1000ml
2.1.4. % & % =% (Conjugate buffer)

BSA 2.0 g

LA pHEZ 74 £ 4 PBST 3 % & 1000ml
2.1.5. A B ¥ % (Substrate buffer)

C4H11N02 97.0 ml
NaN3 0.2 g
MgCl, + 6H,O 0.1g

AApHE T 9.8E 44 &+ -k T 4% F 1000ml
2.1.6.4x 5 * Anti-Aac IgG coating antibody ~ Antibody-enzyme

conjugate
2.8 @4t
221};7@5 D 4963t B s F T B RS o
22258 B2 B3 g (Pipette t1ps) D A MBI EAE A RSN LA

223.% /i § . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) >

AERHEHLZPEAS B DL CEREBRBRZN A SR o

224z FH2dpy ) L RE

Il wat i N E 2 RBAERPM T N LA é%éﬁ% ;
F2_0 A * A2 2 M2 AL FEASY RE

R ERE
31ﬁaw¢9£‘*
BT AN 32 AAPE < L RN > K 2AE U] T o



A2 T RRE Y 2 AFHOS DA BREAFE - 538 B2 PRI gD
P ? NERFER AR R N B HTEE P o

B3+ F T 5 LRI il D@L RT3 R B 2253 %
AEELENG S FHRERFIZ 520 E BN ERBEIRERY -

32.km ?ﬁ%ﬁi?'

3.2.1.#% Anti-Bacteria coating antibody /4 ﬁ'ﬁi B e ik dg L ﬁxﬁ%ﬁ v NN
MBS L ERET o RikEH P » & L~ 100ul ) ﬁ%"/b EFE IR
BED OMITCEERE#RF /%4 ] PE o

322 Mg rliniiFi i i i ¥ o EAF RS T M EEHI IR YF
S o MeRlEL L RN oo AEE A r 108 R 2 ST

% bR (TS Tak F B =1 IO(W/V)) v BB R R IR

3.2.3.3~, .FLF‘«/{HL%*/IQA\"«J AN 96 iR P o E R 100Ul 0 F AR &2 £AF 0 T Y
EEe A E U“u’?(é ¥R)E 2 zo A% fﬁi[ﬂ k128 ? F(r ‘ﬁﬂ?)%‘? ¥R o
324 B g ok~ 'E‘/,ﬂﬁ WA CF B o MRIER G 7 MR R A ¥ 3

3% BB ERITIBEYHE 2500

3.2.5.#%- antibody-enzyme conjugate 1 2 & % fiei ik 5y £ Jfi‘r"‘:r
MEBLBEEIT MY & RE D 100pl > RpE 4
W3TCEEMFERL )

326N kSR T AMEY P EA GRS BB IRy
ol A

3.2.7.%-p-nitrophenyl phosphate disodium(PNP) £ Z & % b=/ % 1mg/ml )k & fie
WA AR R AT RRGE > N N ES L BB E S > &
AGERPS IOOul’ MBS r BRE R ERFEE Lo

32851 € 4 > 12 ELISA FE A 17 R A 17 405nm/492nm 2_ BT iE o
r2: 7f Fﬁ? ER BB R Y ik -ﬁfl e g

3.3.‘ml7f§_

ﬁT‘)—

gqﬁg Tl AR

lﬁ-ﬂﬁt‘ )

1‘3’;



S % s F R RN AR T L

&1 78 5 3

|

anti-bacteria coating antibody

l
4R R B R

l

antibody-enzyme conjugate

1 mg/mlde M4 5% B 8% & K 4 3Rk

405 nm/492 nm = B4 1A

L
| l

MRl SR OAE B ¥ B4R LR A R
8 RE ¥ B 48R i FEARBYHBMER
Bz 24E L L - Bpik W fE 2 24% 0 BpiZdk
oA BAERR mARASBERR

4.5 % 23
B SR B R PERIGEL FOR(fe % Acidovorax citrulli )R B FEHE R
(FE28)s o MELISAF EA4 1 RA it sfcis s  FEEF
HREZ S5 EBFRIVH FHRESTEL (F BERERTEZ 231
Foo A Ak G Acit

iR =
iF ¥ 1 5 % % (Selective broth medium) 2 % & fis4asy & Ji(Polymerase chain
reaction, PCR)

RS2
M ERPBRREFET DB R OFRE R PR R RS EFRE
8 5 te RIEE IR % s F(Acidovorax citrulli, Acit) 2. % — 1 ES o

LBEREKA
L1 BB PRI RPeFE b R AF - LI T L o 5T



2 HEeRAER o RAARGEEARE L S RSP %R IRE
FERFAFEFLPET > TR * 2 ApM R RELE L B R
EREmAERT o

1.2.3% %

1218 REH s o

122, R 83L-~5L%7 b3 8= & 45 -

1.2.3. 2@ % ' Scientific Industries Vortex-Genie 2 G560 & [ & & o

1.24. & “ﬁ-ﬁiﬁ!ﬁ "o ¢ SUS304: &g o

1.2.5.3042 °C2 % 45 © JC GL-550 2 [ 5 5 o

1.2.6. 158 2. #2 % 4 : LIAN SHEN LUS-1502 Fr % &- -

12.7. 8 8 B* # 4 : Hirayama HVE-502 F % % o

1.2.8. B i 3.~ 4% : Hitachi CTISRE& F &5 o

1.2.9. B & ps4asd & & ik © ABI Veriti ™ Thermal cycler &t f % & o

12.10. T4 %% DNAZAAH® » § TARETHERE -

1.2.11. % #* B 4p % & © FloGel FGIS-3 & ¢ & %~ ©

1.2.12. B e # (1l > 10l ~ 20 ul ~ 100 ul ~ 1000 pl ~ 5 ml) ©

1.2.13. & + = T : AND GR200z ¢ & &~ o

2. 3 H AN

21 FRAEF RN AGRIL(AG AR A H R F SN e R
FBdR)z fEF R SE H A 30,0005 0 A 2 6 BRIRS F B S
5,000 3F o

2.2. :% 2 ;X WFB68 ;% s 32 % ;% (modified WFB68 broth medium, mWFB68) °
mWFB68 % %

Compound g/1L
Bacto-peptone (BD) 5
Calcium chloride dehydrate (ISHIZU) 0.25
Tween 80' (SIGMA) 10 ml
Berberine chloride form (SIGMA) 0.2
Methyl violet B (SIGMA) 0.01
Distilled/de-ionized water 1000 ml
Carbenicillin® (SIGMA) 0.05
Cefoperazone > (SIGMA) 0.05

Cycloheximide® (SIGMA) 0.2




VE P F ot A RS R R T8 60°C PR 4

i B AR R R K TS Yo e kSRR + e 4°C ik fi
WAEY 0 FR AR R HIE I 4045°C 2 {5 4o n o
/}Es‘iﬂlli’ ﬁj“—" .
Methyl violet B 1 mg/ml & -k » # 1 L33 % i 4 » 10 ml Jk457%
Carbenicillin 50 mg/ml & F-k > & 1 L3 &% 4 » 1 mlk gt
Cefoperazone 50 mg/ml & Fj’k » # 1 L3 &% 4 » 1 ml ik
Cycloheximide 200 mg/ml 75 %iFp# » # 1 L3 % i e » 1 mlik¥5i%

2.3.YDC 2 % # (Yeast extract Dextrose CaCO; medium, YDC)
YDC 3 % Az # %

Compound g/1 L
Bacto Agar (BD) 20.0
Yeast Extract (BD) 10.0
CaCO:; (light powder) (YAKURI) 20.0
D-Glucose (Dextrose) (BD) 20.0
Distilled/de-ionized water 1000 ml

2.4. Agarose (CONDA g fo gm0t F)o o
2.5.50ml s g oo

2.6. 7 F2 35 -k (ddw) -

27. R A8 @ PCREEF g o

28. A F 1.5mlig F ey o

2.9. PCR s ip| 28 %] o

2.10. Acit & - 43513 ¥ SEQID4/ SEQIDS -

: Insert )
Primers , Primer sequence (5°-3”) References
size (bp)
SEQID4 TCg TCATTA CTg AAT TTC AAC
Schaad et al.,
246 A 1999
SEQIDS CCT CCACCAACCAATACgCT
11. ' AR »xi51 + ¥ UpBacF/ UpBacR -
) Insert )
Primers , Primer sequence (5°-3”) References

size (bp)




UpBacF TAC ggC TAC CTT gTT ACg ACT

1511 T Eden et al. 1991
UpBacR gAA gAg TTT gAT CCT ggCTCA g

2.12.DNA # A+ £ 138 1 ¥ % 4 100-3,000 bp :7 DNA * £ ©

2.13. 5 &% > 4 #|(SafeView) o

204, B~ O HRER D GSHET K op RIS N e FIE % O F(Acit) FIAE i
e i o )M AR S ] A. cattleyae (Acat) Fitk » 1 YDC 33 % »2 30°C£2 & * -

2.15. 1x Tris acetate EDTA Buffer(TAE) -

3.0 e S

3.0 rEE MR R R P

Bl e llERERE R R22HFBEFEE o SHE i]f@*(-{ir’a IS EaE
FHREREEILEREE AR OB RRMSLZ SEREE A ’“Jﬁ
FErd ANERAR)ZEF B SRE2LEREBELAR B ARV 3L
= ST o

312 S F P lwF L MEFRIAS R ER O SR FOERBE AR 0330
°CT 2 160rpm % 72| FF o

32.1. & = § éz«"s:f»a;fi—% T2l PELS 0 B BB &R s S0ml e oo
S AEF AR EErs A) > ZB10mlE %R 5 A ) A RS (e
A /L ﬁ) » BB 20ml 1 &R o

2B F R R ERLT L > AR A TS aRE 2 50

mmg,u;g% i ERAFE I E B AR EFRE > N HPFLHT
7o

3.2.3. #ros f 1210,000 pm > F IR T F G 30 44 pE LR -

324.% - fpo e I ml & Bkt ®A = 1 ml R o %8 5% (DNA
A3 0-20°C H B > FPCRGR* o

3.3. R & preagy & E(PCR) & R

33.1. % * £4 Acit £ § % — 12451 3 % SEQID4/ SEQIDS

3312 % * £-%f— 40 Fe0A %51 3 % UpBacF/ UpBacR

3.3.1.3. # % PCR reaction mixture : % 200 ul 7 PCR » )@‘? ¢ % »~24ul 2 PCR
FREiets o £ 4e~ Tul2 DNA &4 -



33.14. PCR ¥ it e 4o

Compound B ER WA 25
Sterile water 9.7 u
Taq 2x Master Mix' 1x 12.5 ul
SEQID4 (10 uM) 0.2 uM 0.5 ul
SEQIDS5 (10 uM) 0.2 uM 0.5 ul
UpBacF(10 uM) 0.16uM 0.4ul
UpBacR(10 uM) 0.16uM 0.4ul
DNA 1l

"™ % dNTP 0.4 mM ~ MgCl, 1.5 mM ~ Taq DNA polymerase 0.2 units/ul

33.1.5. i % PCR ¥ Jiz2. DNA # 44 :

33151 5%k E 1 B R R

DNA % 2% o

3.3.1.5.2. & $F /R 2 ¢ Acit 52 Fjth2 DNA 5 5% o
3.3.1.53. f $P e Acat % Ftr2 DNA 5B~ o

33.1.54. %6 $@e & Fk(ddw)$ #1432 % 2 (nWFB6S) -
3.3.1.6.PCR ¥ & if i& :
Stepl1 :95°C F J& 5 ~ 48 »
Step 2 1 (95°C 30 £ ~ 53 °C 30 45 ~ 72°C 30 )£ 35 1A% -
Step3:72°C F S A 4ts®a » 285 4°C-
33.1.7. #4234 PCRAY : B~ 6ul2 PCRA S (¢ ke T HBE 29
R 222 100 bp 2 ladder) > 12 & F $2p& % > 4 &|(SafeView) 2 2%%
FRET T AL 100V 0 30 4 48) 5 T AR P B 1x TAE buffer (1x tris
acetate EDTA) o ¥ ** T AR o 47 4 B2 R o

3.4. AR

JNFE 4m i ]’i%ﬁl}% *XZ /ﬁ'] AT jé- &

Eﬂ

m.\m

B AR R da 1 3 BRI

l

PCR

l

B KT

1 1

% A4

246 bp_‘é}ﬁ 71‘3(\:\3 /?J’,f%”246 bp

1511 bp DNA R, #4445 | | 1511 bp DNA K B f& %

Sk S R S AR A
RS R % B P R PR B




LE N L T ALP RN E KM PCRES - RUFEFIR LI HEBHF
2B ER > FIMBME o TV L ZZKRME G Acit o

4.1. 51+ % SEQID4/ SEQIDS5 ~ UpBacF/ UpBacR 2. PCR & % -

4.1.1. & ¥R = 1138246 bp ~ 1511 bp i -

4.1.2. éﬁﬁﬁ.ﬂ IFLlSllbp i o

413;‘,:r3§'aL G %ﬁ* °

4.1.4. F%eE N IR EARE 2 246bp ~ 1511 bp ¥ 0 PIF X 2%
7z F Acite

4.15. @k eF IR IS bp FEF > 7 HUTHEF F 5 24 Acit 2l F (B 1) 4rd
el NI IS1bp iEH - g2 T2 PCR F % » 237%-3.24.
2 1ml &z AR5 1073 107 £37:2 (7 PCR &R

Ladder 2 3 4 5 & dierm® + — Ladder

1500
10000

Bl 1~ 47 3 2 203 -

L 2 e ii‘é«v\ J.”ésé;w(l 233 \4~5~63€)
A~ 20 HE e ddwE m I

4

5.
S B4R A 2012 Y F AL ER BT ke T T1T5 2012488

H



FREALFREEAERIBE- R A EF o 250 S - 89F -

52. ¥ & L 2003 LR EF WAL KT LLEE I ELPARA
B3 LEELMFY £ L T(Z ) FI5-115 -

5.3. % FTL- 2009 o /> 5f dm i % s e RI BT AT o W2 ¢ B A B o
mE YFALHe o o P o587 o

5.4 KL <1999 « FRE MRS AT 0 NS s A2 ROE FE R AR e
Rz Bx8miim= o

5.5. Ha, Y., Fessehaie, A., Ling, K. S., Wechter, W. P., Keinath, A. P., and Walcott, R.
R. 2009. Simultaneous detection of Acidovorax avenae subsp. citrulli and
Didymella bryoniae in cucurbit seed lots using magnetic capture hybridization
and real-time polymerase chain reaction. Phytopathology 99:666-678.

5.6. Randhawa, P. S., Pannu, S.S., and Schaad, N. W. 2001. Improved bio-PCR test
for detection of Acidovorax avenae subsp citrulli in watermelon and
cantaloupe seeds. 2001 APS/MSA/SON Joint Meeting. Salt Lake City, Utah.

5.7. Schaad, N. W., Song, W. Y. and Hatziloukas, E. (1999). PCR primers for
detection of plant pathogenic species and subspecies of Acidovorax. US Patent
6146834.



E P ARG ‘*Y)fia-% ( Cucumber green mottle mosaic virus) # g™ i#

R 2
% % 55 % Fukl £ & v /2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI ZHA

T ARG P P N Srdt oA (Cucumber green mottle mosaic

virus > CGMMV ) 2. {34 iB] o AW ipI = 2 (0 B 4 p% 4 B S Pudl 4L A w2
(direct ELISA)i& {7 CGMMV 2 & i8] » & " ELISAGE &4 17 &k 4 47 A& T £ ps & &
it F & #7 & 405nm/492nm 2 B fT g o

LEZEHKG

1.1.% 5
W BIHT G e R R R A FWA LR A e AT R
%P~ ~ ELISA:#&|fe W 2 ELISAZ R PliEA2 Y Z 2 H B RPIAF R B IEEF
PR APMERT A T U RRATRBELERY T RER G ¢ R32
PORAT R s & B IR A BT B 0 B R ek o

1.2, 2% #

1.2.1.ELISAZ &4 37 % & & 405nm ~ 492nm if jpl =4 &

122588 %4 1 7 3’3_#53700}5_.;5_% .

L23 B BR VAR S B

Y
1250784 - 5w * > ¥ BIF28°CHk B -

2FHRER

2.1.:87%

2.1.1.7%i%i% (PBST)
NacCl 80¢g
NazHPO4'2H20 1.15 g
KH2P04 0.2 g
KCl 02¢g
Tween 20 0.5 ml
NaNj3 02¢g

LA pH EE 74 F 42 33 -k 3 %E 1000ml
2.1.2 4% F % #77% (coating buffer)



Na2HCO3 293 ¢

Na2CO3 1.59 ¢

£ApHEZX 9.6 & 4 PBST 2 & & 1000ml
2.1.3.# & 3 B~ {#7% (sample extraction buffer)

NaCl 80g
KH2PO4 1.0g
Na2HPO4 -12H20 145¢g
Ovalbumine (Grade II) 20¢g
Tween 20 10.0 ml
PVP 200¢g

AAPpHER 74 £ 42 23 -k 3 B EF 1000ml
2.1.4.% & ¥ f#=7% (Conjugate buffer)

BSA 2g
PVP-40 20¢g
Na azide 02¢g

£#pHEZ 7.4 E 4 PBST % % & 1000ml
2.1.5. 2 F ¥ % (Substrate buffer)

Diethanolamin 97.0 ml
Na azide 02¢g
MgC12'6H20 0.1 g

AApHED 9.8 £ 4 #r3 -k 3 & 1000ml
2.1.6. #ML : Anti- CGMMYV coating antibody - Antibody-enzyme conjugate
%ﬂ-ﬁ
221 F BF B 40903t & ~ PR ERE o
222 pc 8 3L Bx ¥ (Pipette tips) : e A MBS L FRRE - A E PP w2 P
223.5 w /i F . # * Bas van Buuren (BVB) /i % (No.4, Maasland, Netherlands) -
RERHRMARZFERSE B DL NERBREBRIBRFNF SR o
228 Bk BRFRA CRBET = FH2APE A R RE .
Xl ekt AR 2 RBAEH Jfﬁ'ﬂ*l*z\nl‘%a\?f)’r F’ﬁxiﬁ“ ;
F2_0 A% 22 M2 AL A FEASY AL X H e

T TR

3 A+ BT 2T Y

3L m FRRRAF (e KA PURR) ) LR FL T AP 0 %
Bf“ﬁ-]j' _‘ﬁ*’;?]‘ KB HErp ’1"1—‘3’—:}’37}@'&-?&‘5%#&?%



3027348 2V R4k - /éi RERA 0 Fder EEK R RE S M2k

F28C2 B 23 | pFiET RS o

3.1.3. 848 F 45480 = «Hfuggw; F AL R 5 2R
TRREY 2 AFH0S oL REARTGS B f32P LATRED
fuv‘ REFERRHAM > BH RS I TEF - kb
Bl o FEFLAEIARE 3 AR B B ﬂ\ﬁi&ﬁ?f; » E 105
1E&%ﬁ#®¢’“”9%% o B

3.2. fffﬁfr e B

3.2.1.#- Anti-Virus coating antibody 1 4# % % % iy L 1 B ﬁiﬁﬁ‘ i SISV
g v B B3 96 R fic B 47 0 & Ry~ 100ul o #epc R 3O~ IRR
ﬁ P A 37°C‘f5 im%%l; B2 o

322 Riigi i S b L EAFGR2 T BB R IR YT L
*ic e

323 KPR AEFEL > e 2 108 ii}‘%ﬁl«‘f?ﬁ—%— CGMMYV ## 55 B~ % b7 (F
I fﬁk &R =1L10(W/V)) » B 308 B KA e o

3.2.4.%.39_3%&1:')@ R BIREAEY > B RI00u > FHR&E2E4F 0 TR
IS i*é;'f,.‘éifj%wﬂﬁ%;‘fé(é ¥R)2 7 CGMMV :)Fa:‘i JNBE s %&P R(E ¥R)E T

P8 ke o
3.2.5.4% IE&”":)‘ i &lﬁf"4C}; i & o '//m/"$ni’/F/ yi'a ZEL_ Srés > £ &

@/ﬂ/’b“*k ’ R E R SR S T
3.2.6. %‘antlbody—enzyme conjugate BE LS 1 Lt a il < R
MBS L BB gAY > & R 100ul > BieEHE 2 BBREP
WITCHEIE#MFE B4 e
327 BN ig ks i aS b R EAF AR > BT EHITIEY
E T

3.2.8.%#-p-nitrophenyl phosphate disodium (PNP)£? 2 5 % /% & lmg/ml )k &
Aol S ERARE R AR R 0 N B L BRI R Y
& Ry~ 100pl 0 KR S~ IR E S T 3TCH 2R 30 A4l ) PE o

3.29. B k& 45 > 12 ELISA 3 4 17 & 4 7 405nm/492nm 2_ & T ig o 312 & 4p
MirBpme g gikig F‘ BT AT

3.3 A%



Anti-Virus Coating antibody

LB A B R

Antibody-enzyme conjugate
1mag/mlds P sk B B % B8 3Rk

405nm/492nm = & v

WAKGLRWEAER| | RAKRSERIES B R
JE EF BB 40 9B Wi {E 2 24% JEH BB 4 R A 2 215
Pl ko BRRAE A R LATF 0 BRR s

‘?%“*kmwmhj”ﬂk4CﬁMMV%*fvﬂﬁﬁﬁ%%%@mé
%ﬁroumﬁAgmgﬁ@gﬁﬁw7ukﬁé%,ﬁﬁﬁg@%
w2 LREFAPIVH FRMERELS L F RERESTEZ 2B

%ff’zﬁﬂ““*CGMMv



T~ /’\#3*}?3-’3 ( Cucumber mosaic virus) & p)> i

b 203 RS
fix % o 2 Ukl 4 & v *'f# (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRIG P A
FHAGRT Y A E}',%if)?ai (Cucumber mosaic virus » CMV)Z_ Z_|+ & ip| »

A

B E R BB fE A B Uk A B % %02 (indirect ELISA)ig (FCMV 2 & B » T

72 ELISA 84 47 h A 47 A B 2 2 % 1t F 597 & 405nm/492nm 2 s J {&
LEREKRE
1.1 8

BRIFATE T FE LR RRAF A FAIR T L B ET AR RS
ELISAz#|fie il 2 ELISAZ H RliBA2 s T 08 8 P& 9 % & BT > ¥

P2 ARMER T FEH RPN THRAEE T TR RS S
T N B JEFEAL BT B O~ (B R TR % o
1.2.3K &
1.2.LELISAG &4 47 & © & b 55 0 %L £ 405nm ~ 492nm i)+ it 4 -
1.2.2.47; i—g%%a FAaE3TCERY
123 B RFEE VR B, B R

1.2.4.~ Nk g

»o3
[
W

% ,{ﬂf,,'(—g-‘ c,;?

2334 B RR

21384

2.1.1.;% 5% (PBST)
NaCl 8.0
Na,HPO4-2H,0 1.15
KH,PO4 0.2
KCl 0.2
Tween-20 0.5 ml
NaN3 02 ¢
AApHE L 744 43 B3+ -L 1T % E
1000ml

2.1.2.4 & % P~ % b7% (sample extraction buffer) :

gQ 0Q 0o 09

)
T
W
\)
jpas]
™



Na,HCO; 293 ¢
Na,COs 1.59 ¢
AApHE T 9.64 4 PBST2 4 % 1000ml

2.1.3.% & ¥ =% (Conjugate buffer) :

BSA 20 ¢
PVP-40 200 g
NaN; 02 ¢

£ pHE % 7.4 F 4 PBST 2 &8 1000ml
2.1.4. 4 F % 7% (Substrate buffer) :

Diethanolamine 97.0 ml
NaN; 02 ¢
MgClz'6HzO 0.1 g

AApHED 9.8 4 33 -k T % F 1000ml
2.1.5.4=s i * Anti- CMV IgG ~ Goat anti-rabbit AP conjugate

2.3 4ot
2215)@5 D 40963 ik & H“/Eﬂjjg*@“;;o
222 BB BB (Plpette tips) : e ERE A BRRE A ERRF AL

223.5 % /i & . # * Bas van Buuren (BVB) /i % (No.4, Maasland, Netherlands) -
ﬁ&%ﬁﬂﬁiw&r,@wﬁmﬁﬁﬁ%ﬁéﬁﬁ%%ﬁiéﬁ%o
224tz apg RE o
FEull MR- TR TN T 3‘%}- E
;1’%@?éﬁ£ RO R &S REAESY RAK -

FHRST R AR RHAS Y b

\t

3.9 e 2

3+ BT 2 Ty

3117}@4%5 WG AAE S RBREY > 2 AE AR HI o

3A2T BRREY w2 AFHOS A - BEAFE 0 B e R32P LA
R é» BFESE BT B N B G K E Y o

BIBFBFF T 67 - B %L T HELERT I pEF AR 21z
AEE DG FRERFIZ 5222 I F L - B R BN E BE g
-2 A;a )

3254 e



B2 LMRIFER &L P e 0B B2 R EZE IR (TS B8 0 Z P8 i
=1:10(W/V)) » B 3057 B 5 10 R hF™ B AT B o
322 HA B A i~ 06 Heplc B AP 0 & R 100ul 0 F 2 —ﬁg » X1

R SR (f #HR)ZE 2 HF (CMV)E25 R (T ﬁ%)% T4tpR e

323, 8B 45 2~ (% &151“4(}); Bei k> kR AKEE S A L E
R RSN e K L N G T

3.2.4. %75 4 fud i g £ ¥ B0k (conjugate buffer) i 5L & 157 & B o
N E R I B BT e g H¢ > & Ry~ 100ul » Bpe B 48 ~iRBEP

ﬁ/'ﬁi HL‘#L °

3.2.6.%-0 X fd v 5 id $5 % % (Goat anti-rabbit AP conjugate) SRR kY

AT R A NGRS L BRI R E Y 0 & ok 100ul
%ﬁ§¢4%#ﬂ£ﬂ’<ﬂ7C} FHE 2P
3.2.7. B4 f8 s T i SRR S b £ i’ffgzﬁ‘ﬁ% 2 =% 0 Rk ZEL_ FipiT

/RN T
3.2.8.:# p-nitrophenyl phosphate disodium (PNP) £ £ & & %% & 1mg/ml ek &
fefll S b AR EEF AT RGN N ESRAERBI T LY
& RGE o~ 100ul - BprE A R E N 3TCH EFE R 30 4 41 ) PF o
3.2.9. 5 k& 45 > 12 ELISA 3 4 17 & 4 7 405nm/492nm 2_ & T i - 312 © 4p
MERpME Ry R LH @ ﬁ BT AT

3.3 ‘Jﬁﬁi
E" A L‘Q’}P‘?%’Fﬁ/ﬁ i ﬁi—r A&ﬂ

FETRFIT Y
|
| ?ﬂéﬁiﬁiﬁ‘@& |

|  Anti-Virus IgG |
|

| L E¥hihegdpsrs |
1 ma/mlg 14 55 B 8% & B H 3R0%

[ 405nm/492nm= B fE |

I
! !

Wtk R AE B | [ SRS B R
REH B R 22| | MBI R A 2 245
ok Bt ng| AT HASRE

H




=)

F\«)ﬁ;; > 11 ELISA g.s A\ﬁ@z}ﬁ%ﬁ 2. BT B % ‘Elz'i’ g I3 f%ﬁpg e
2_% BiFAPS Lb’lﬂ' FHRHERCEL fF RER e TEZ 2B 1
Ltz 3 CMV e

s
} v\ﬂ

Uy ‘J'l



I

% %ﬁ'ﬁ&ﬁ:)ﬁ# ( Tomato mosaic virus) ¥ g™ i

R
F 4R & praasd & & (Reverse Transcription Polymerase Chain Reaction, RT-
PCR)

BRI EPA

Camk STy b R %‘?ﬁ')\ '\’:}fsi (Tomato mosaic virus, TOMV)2_¥& B] o * &P > /2
PRl 5 53 442 7 - 5 3 RT-PCRF & » 2 i R ToMV 2. b 3% (coat
protein, CP)i# 4x 48 > I 3 4r 48 = B-actinf &84 2. & — 3 g ix+ T 5 £ 4 RNA
RN PR - EF R AL PFTPERFH A TE R FSF =8 & 5] 5 550bp %
121bp -

LEREKAR
1.1.3% 3%
WRIFATE A FE TR S ERAF - AFLIRFT L o I 5
RNA % B~ ~ one-step RT-PCR:##| fic & 2 one-step RT-PCR % & B:E42. ¢ 7 &2 H
PRl R HRIEET > T 2 AR ER T T E LR p N R %R
i % o one-step RT- PCRAp B s2#|2 fe W (do3 !l + 1 ~pE R R & & %33)),@’??
O A S S
123 &
12145 He Bl ¢ & L £ 260nm ~ 280nm i Bl i 2 A %2- > AT Rl Pk B
BB AnM R E o
1.22. M8 s 0 73:320,000 x g » ¥ E4CEITF an o
12330 0 AV B s g 3 * o
1.2.4.% & pesady & s % @ ABI Veriti ™ Thermal cycler & F % 5 o
12577 %% : EDNAT A » § 2ARS T RERE -
1267 F RipEE - ER AT RAPY o
127470 f 8 548 4k Bl46 3 B ADNAE B~ * » ¢ * TAN; Smart
LabAssiist-16 2% & % & o
128784 ¢ 5w * » ¥ 4F25°C2 28°Ci 8

’

23 H B



2. 1333
2.1.1.F # &% & fesaty £ fu(RT-PCR)&#|
21114 B P &% 31+
2.1LLL17 R ToMVys & *h i 3o @&t 2 513 3
31+ F : ToMV no.1 » 5'- Tgg gCC CCT ACC ggg ggT -3’
51+ R ToMVno.3 » 5- TTC AAC AgC AgT TCA gCg Ag -3’
RT-PCR # t§ & 4 : DNA % £+ /| 550 bp(3 7 3% 4% % 7 § 54 ToMV)
2.1.1.1.2% @ e 4~ B-actindg &89 2_ 31 + ¥
51+ F @ ActinF » 5'- CAT gTT CCC Tgg TAT TgC TgA -3’
51 % R ActinR » 5'- gAT CCT CCA ATC CAg ACA CTg TA-3'
RT-PCR # 15 & # : DNA ¥ £121 bp (3 7 %1 5 5 7 £ RNA)
KL X2 51335418 0 110.1X DEPC water 13 & if TOER 0 L KS
E-20CkE G @ T o
2.1.2.dNTP (deoxyribonucleoside triphosphate) : 7z dATP (deoxyadenosine
triphosphate) ~ dCTP (deoxycytidine triphosphate) ~ dGTP(deoxyguanosine
triphosphate) 2 dTTP (deoxythymidine triphosphate) ©
2.1.3.F # &% % (Reverse Transcriptase) : AMV-RTase (5 U/ul) » & F & & o
2.1.4.%_& f=(Tag DNA polymerase) : AMV-Optimized Taq (5 U/uL) » B o
2.1.5.% /& * 3% : Safe View DNA Stain -~ Agarose ~ Loading dye( z bromophenol
blue ~ xylene cyanol FF£ # * 4p I+ ) ~ DNA & &~ + £ #-35(DNA
molecular weight marker) » ¥ % 4 100-1000bpDNA 7 £ o
2.8t 4244
2216 REP B F RFR* 2 F BT F P WPCRF g ~ 063t 5% % o
222 pc & 33 Bk ¥ (Pipette filter tips) - ﬁjo e oL BARHE 0 drAerosol
barrier pipette tipset & ¢tk 7 ic 2 fF B & o
223.% @ /i § . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
‘Ekﬁﬂ%\kﬁg,@%ﬁ@@ﬁ@%ﬁ%@ﬁ%éwi@@?o
224 B Ak R FBAD ST RBP2ZARBFTRLSHER 2 o
x] b’”r”ﬁ 15 E % @ DNase ~ RNase¥ Ao
2l ik R AR 2 RBAERPM A A A E AN “‘ﬁx'ﬁﬂ' s R 200
AR NFEEZ M AL E A ST ﬁ{;}_

3. o



3.1 E FRRRFAF (e KA FURR) ) R B T ABB RS
O RBA (R E)ZF B R B BT T

3027 48F 2+ B4 - KRS wmﬁqu\@;a% a,rsﬂc o ME BB 0 BB
25C R4 EF YT o 224 | BFERERIEIFYT > T EF4 E—‘]’J\ )
TR o R E T w2 A FIURENFER ﬁ/«iﬂ—’.?ﬁ v B LAt 1.5 v
i\;i:: s)» 0

3A3TRZR P2 ATHOS L o E e BT 2 AFE 0 BEAR o %R
120 PERR28C 12/ PR e 25C2 4 L fa 0 FHKRE DB EE T
EECREE S

3.2.RNA % B~

321 A MG F R T BREA S R FR TS (AR ) E B
WOBAFE 10 A4 o 2 AR PR AR T SN BT o B AR TR
A3 bR B R SRR o

322.8-F R E S B 2ml s g ¢ > 1000pl Pipette 2 1000ul tip ¥4 Lysis
Buffer (LB) 400ul > 4¢ 3 %.‘ FES2Z 2mlda g P o B F BRI
121000 rpm & F 3045 0 &2 e o "v?i‘}}i PR ] 10min o

323.#F % &8 > TAN Bead combo kit 96 3¢ % ¥ T @ FjE T 5 P o TEH
B KRNPN o ML RFAF I T EFERHPN o (RFRSEE AT
i * §)

324 BFEME g T E B F I b r EFH o

3241.% 2% (7/% 8B {7 ¢ * lOOOul pipette 2 1000yl tip #- Wash
Buffer](WB1)800pul 4 » H % 41.¢ -

3242.% 22 7/% 8 & {7 : * 100ul pipette 2 100ul tip #- Magnetic Beads ;& &
353 15 80ul 4 » H ?1}1\“ °

3243 % 38 {7/% 92 7 1 % IOOOul pipette 2 1000ul tip # Wash
Buffer2(WB2)800ul e rHAHE o

3244.% 42 /% 10 2 {7 ¢ * 1000ul pipette 2 1000ul tip #- Wash Buffer3
(WB3)800ul e rBE e o

3245.% 62 7/% 12 2 {7 ¢ * 100ul pipette 2 100ul tip - Elution
Buffer(EB)100pl 4c » B # 41 ¢ o

32542 # % 10min 2 & 53 %8 R W;;‘j’ 910 F5te o
# ¢ .2 10,000 rpm ~ 10min © #-F G E > % 12 % 72 {7 ? P o

>



3.2.6.% 100pl pipette 2 100pl tip #-70% EtOH 100ul 4 » 5 1 2 % 7 & {7 ¢ 41.¢
FritipR &g o
3.2.7.% 1000ul pipette 2 1000ul tip #- Binding Buffer 400ul 4 » % 1 2 % 72 {7
FHLY o T utipiR g .
3284 B {5fe p # 5 P~1%(Smart LabAsist-16) 7 A B M8 B > + T &)
320963 A A 2T > EFRFHIIKE A B ED -
32.10.%-2 BT FRBERGERI A IR T o
3.2.11.:8 # 3 v/ 2”RNA-BWE” 35 Start” B 438 i® o
3212.F ARG R(NAS A4S TR > BN 063 > BN AFIKITL L o
3.2.13.% 100ul pipette 2 100ul tip #-% 6 & (7% % 12 & {72 Elutlon Buffer (EB)
oA T g %%fTﬁ’Jl.Sml{‘i}/ﬁ‘.'U% Poo B (83 20C k4T % e
3.3.F 1‘;’%—:}}%4 RT-PCR B -
ToMV *H i F-v 2 #4548 22 48 1~ B-actinfk F| 2. #4357 Hip) - 5 B &
RNAZP~ 5 1ul:g (FRT-PCRF & o
3.4.ToMV by 3o L FlE 45846 B © 10uM > 7 #P DNA 7 £.550bp +* £
Primer ¥ #- B 7]
ToMV no.1 5'-Tgg gCC CCT ACC ggg ggT -3’
ToMV no.3 5'-TTC AAC AgC AgT TCA gCg Ag -3’

3.5.45 47 B-actinzk FliE 418 0] ¢ 10 uM » FEEPDNA F £ 121 bp #* £
Primer { =37
ActinF  5'- CAT gTT CCC Tgg TAT TgC TgA -3’
ActinR  5'- gAT CCT CCAATC CAg ACA CTg TA -3’
3.6. RT-PCR if i%

A 50°C 30 min
B 92T 2min
C 92T 30 sec
D 55C 30sec
E T72C 30sec
€47 # F(C)TI(E)3S B Tk
F 72C 7min

G 4T oo



3.7.0ne-step RT-PCR :##:= 3% * & (12 Takara 5 1)

Rnase free distilled water 475 Hl
10xbuffer 125 W
25mMMgCl, 250 M
10mMdNTP 125 u
Rnase inhibitor (40Units/pl) 025 M
AMV RTase(5Units/pl) 025 M
AMYV Optimized Taq(5Units/pl) 025 M
Primer ToMV no.1(10Mm) 025 Ml
Primer ToMV no.3 (10uM) 025 M
Primer ActinF  (10uM) 025 u
Primer ActinR ~ (10pM) 025 M
Template( 54, £ RNA) 1.00 Ml
Total 12.50 M

GXRT-PCR Ap M2 M e » B in £ H imig % ¥ p 77k

38PCR+§,E Ty

ﬁG (R )%ﬁ

)

EXYURTF REBRF TO5 7 LAFERD A 7
g Fon 4,@# SPEle PERIGED F E(fed TOMV f 4 2802 § F ¥t

’Fﬁ’gﬁ cDNA 2z ﬁ_‘/\_‘---‘;: ’ /P 3—,’;3

rF ¥R EZEZ DNA

FE A ;il’f,ﬂlrw\ TASEEFRI VN TR CDNAE T F BB E

cDNA = FLPCRi\gd‘EE#ﬂ—\*J‘){BPﬁ » 2 %d DNA & =+

PCR ¥ g & 4 ~ -] 3% TH 3% &M 7 7 ToMV -

L g e R



3.9 4%
§acghsop A it T L

HTRFOLFTY
|
4 %% 3 Bxtotal RNA
|
RT-PCR
|
EE/JJ\ \*ﬁ
|
B-actin control 121bp cDNA B

|
! !

F&coat protein 550bp 7 cDNAF B AM:4F-Ercoat protein 550bp 2 cDNAFT B

ik on i ToMV g5 3 4tk o Rt 4 TOMV 5%

4.5 % 21
B AP LR REREDF B(feR TOMV 282 | F it e (it & 2 5)
oo A cDNAZ 7 A%% » F 1 F R¥REEZ cDNA A+ Fi5k
ZRARFEFAHIVH F R CDNAE T § F R¥ R 2 cDNA = ﬂ\
RT-PCR ¥ tg &2 4~ » % 7 413 121bp 2 {4~ P-actin A F] cDNA A 4~ » W 2|7
RT-PCR = # > § #% cDNA 22 i & ¥ 2 cDNA - ¥ A% RT-PCR #i tg &
5ol 4pk > ¥ 5 d cDNA &3 E4e 4 H % 5 RT-PCR ¥ tg A 4 % /| 4
550bp » FH| 3% 4 7 7 ToMV



A~ L F TR A F (Phoma lingam) iRl ™ 2

iRl > 2
Jk 2% (Standard blotter test, SBT)

BRI EHA
R AR R L #7(Phoma lingam)2_ & if] | * g X & 78+ 1
m}];‘a}%r Eﬂy‘ ﬁ;&)};‘g}@a E-]rrﬂ/ h#?f@ii@f‘7§£7‘i°

LEREKR
L1335
RIS TR BFe R E R kR AT AL FT L RS I &

Y RO RPIAFHRTIRES o

123 %

121845k ~ 44~ f33]7 ~ 4fF o

1.2.2.5 B B picds, © P ﬁlOX F 410 X ~40 X ~100X (Nikon Eclipse 80i & % -
ok ) o

1.2.3.f% 2] &g #c40(Olympus SZX16 2 e & F-02 F)

1.2.3.3 i§ 3 B® 7] % (Hirayama HVE-50 " e % 512 1)

1243 % 4 @ 7 BF202°C(TAELBEHEER > 5L 1T% *F (L% 300-
400 nm)% # ) (& EF-360DN 2 I & 500 +) o

1.2.5. -2042°C4 i #% (Ruey Shing LCF411-SL#& b 5 511 + ) o

1.2.6. & 4% ¥ 5 (Lian Shen JW-4AN & e B 502 1) o

2354 B A
21.FRAESF P R N AGRIL (B AN IL S 2 P E 2 o
JdL)2 fE+ e

22.8 /2 9cm @ F % %3 % o (Yeh Chung & b 5 507 1)

2.3.2 /£ 9 cm [f17) /g A (TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4. 8 7k

2.5k 3 fin 32 & 7 (water agar medium > WA) (BD Bacto agar & ¢ % & 12 )
L HRER D S ETE B R IE2 Phoma lingam (F 2% 4 : Leptosphaeria
maculans) Ftk » 11 WA 32 % 20£2°C B A fa i * o

3HIP Sk



3L RERFENE L Im P pAE »EEImFFE R E Y o §
/,]» ‘v Sml & ];-]vj\ o

32.% Bk w i r S04 > £ 20 B Ex o

334w £ E T 2062°C BRIRBE TR K 24 [ P £ & 55120 °C
AR R 24P PEERIET E Y o R R e B R 2002°C A a0 &
WA 12/ P PRIl S 12 RGBT R R 142 -

341 e iR A2 ml & F-R) g A ¢ 2 &R FRE S mm AT
FRSH o BERREERRER -

3.5.0 A%

+ FIEA R AR AT EE

sk k
%mﬂr~%%%ﬁT%%M$%
|
F2-20 °CHARAR F 2 24/ B Al AE T4
2042°C - 124&:«}3&%?&]% 12 R A

|

BAP SR AR

|
RERATHRT BHE

4. %% 3 H
Zyp RS & 4 15 € 1% 2 International Seed Testing association. 2019.
International Rules for Seed Testing Annexe to Chapter 7: 7-004: Detection of
Leptosphaeria maculans and Plenodomus biglobosus in Brassica spp. seed > 3 & %
5 11 X PF > LR B s 25 2 *{kfgﬁiﬁ?ﬁ»f@éiiﬁﬁj@‘aﬂlg’,\@a*ﬁ
P lingam 470420 ¢ FA(BI DA Z - FR A1 5 143 > VRIEEE 2S5
WA RBFEFAY AWK E o P 2 B AETE F & Phoma lingam F—L’%
FlitAip P 2 fm+ B A 2 (B 2- F§]4) FREIRF BOEF TS XE A
HEEFERUE A F (%)



B 2. Phoma lingam fa+ BAc2 34 4+ %2 % gt o



L=
B4 R LS 45 7 L Phoma lingam {5+ § o



= ~ AR5 H (Didymella bryoniae) iR> i

iR 2
% ik e A= (Deep freezing blotter test, DFB)

%m%ﬁﬁr
AR Y AN AE Rt ) (Didymella bryoniae) 246 R] o 1% Jp il fe £ 14
/mé@“’wé*-mfé-v‘ Pem R EER A BRED IR R ﬁ-]rrﬂ/ TR SUALE e

LERAKG
1.1.% 5
WRIFATE Bpe~FE b ~ERMAF o AFALIRFT L RS I &

EBY T EH B RPIATHRTIREF o

1.23% &

121485k ~ s~ 237 ~ 8T o

1.2.2.56 8 kg picds @ P 410X 0 474210 X ~40 X ~100X (Nikon Eclipse 80i¢ F & &
VBT

1.2.3.7% 2 & #ic4(Olympus SZX16 2 e & 512 +)

1.2.3.3 i§ 3 B® 7] % (Hirayama HVE-50 " e % 512 1)

1248 % 4 ¢ 7 24520-24°C(VAK LRI D EF R > 7% o ELGL &L 300-
400 nm)*& ¢ ) ( # FF-360DN & e B 514 1) o

1.2.5.04 i 4% @ ¥ %4 — 2042 °C(Ruey Shing LCF411-SL#& 5 511 1 ) o

2384 B R
DLERIAES W AGASL (RSB T A PR S R ¢ s 2
}i TW)7‘ ﬁé—)‘ °

22,8 /2 9em @ F % %3 & o (Yeh Chung & 5 507 1)

2.3.2 /£ 9 cm [f17) g A(TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4.5 2% § 5 #3755 £ A (potato dextrose agar » PDA) (BD Difco & F& % 512
)

255 Bk
T $ PR AR D S ETE s Rt 2 Didymella bryoniae itk » 4 PDA 35 4%
20-24°C % * o

3HIP Sk



3.1.#-6 58 7 A8 429 om [l S & FrkERE R~ B9 em iR HE Y
BARxm @ o

325 B AT MY ~ I0¥MAF - H40BR AT o

3383 A w2 20-24°C e & 45> EEPRE A 24 ] P o

3ARE A H T —20°C L 41 mEBRE AR 24 PF o

35— 2 RipAhr A ¢ 2 & HRFARE L5 mm AT F S 3 20-
240(»%%&@ V12 PER B A 12 R kBE A o

3.6.4-X B SE T HBAKE FEE32024°C 24 12 pFER 12

/| BE %P@if BOFRIEE > B A S-8 X SB I EE o
3.7 4%
- F TP R F e R AT R R

e IR ISR
20-24°Css % 48 t?%:"éﬁ%z‘%%ﬂlb i
—20°C% R AR i?&%ﬁﬁi%%f}ﬂd‘ﬁ%
?&E?ﬁiﬁgéﬁ#ﬁ

l

BREATHEMTEFA

L
HEREE

4. 2% 2%

RHFERT R AR § DR RERAT k2 TARR(F %+ Mathur, S. B. and
Kongsdal, O. 2003. Chapter 5. Blotter method. p89-317. Common laboratory seed
health testing methods for detecting fungi. 1% ed. 425p. International Seed Testing
Association (ISTA) pubhshed Bassersdorf, CH-Switzerland) » 12 %3] &g ficds % <
5035 HAXPAEFZHEE RN 35 AT p 22 Didymella bryoniae &
REABRIpRFZmT FAE (b?]l ‘BI2E2RB3) 7 BRI T BT TE XL L
-



Bl 2. =
A enfd
g3+ b3 F
P F S 2and
AR o

IR
|
oS



ANFB ﬁ}ﬁ.}ﬁ; # (Colletotricum lindemuthianum ) # p]> %



R
AP BlR 2 (Paper toweling test)

BRI ERA
A3 ¥ AR /}% 7 (Colletotricum lindemuthianum)2_ ¥ iF) o 1% X' ]
B AT L pRE R A BB RRR L e

LERERA

1.1.%: 8
KRR e AR KRR A A WL F S R AT R
SEBS T HE SRR PIAN PR EIET o

1.2.3% %

1214155k ~ 04t~ f22]7 2 4 o

1.2.2.% 5 B ekt © P 410X 0 #4510 X 40 X ~100X (Nikon Eclipse 80i & Fe % 5
VA ) o

1.2.3.72 2 &8 i d8 (Olympus SZX16 2 e & 511 F)

1.2.4.% i 8 /&% F 2 (HIRAYAMA HVE-50 2 ¢ 5 514 1)

1.2.5.3 % $ © ¥ 54520-24 °C (& BF-360DN & o 5 512 +) o

2354 B iR

DLERES P W N AGASL (BRI AP A E S N 6
)2 FaF o

22,47 350 x 450 mm (Mayflower & f& % 512 F)

2.3.8 £ % F 5 43 fr 5 £ A (potato dextrose agar » PDA) (BD Difco & Fr & 512
)

2.41%=% % pasp (Clorox® & fr & &-11 1)

2.5.8 F7k

3.9 e 2

BLFE B EE T 1% E BAPLETEG T E 10448 O g ki3
S1h BN EA I

325 By Al 1% FE ~ S8 FRORIBOER 350 x 450 mm T

3382 2w i # 2 S03FfF l[a;vvljﬂ:;ﬁf& P 328 A r o B S FESE R
kiERHE R 350x 450 mm AP B ESET o0 2 BRRD REiTa & oo



348 5x E302024° CEEEHa kR TRE -
3.5 4%
—}’e‘f"fll\ffﬁa]?]’}’ﬁ/P A2 & B

%G T %R RN AT R @ &
!
ik

L

20:224°C > BB TRATR

l

B sn

.x_l_ =l -Mt —?‘

TR

41 RERES A€ DR RS %2 T2R0](F £ International
Seed Testing association. 2008. International Rules for Seed Testing Annexe to
Chapter 7: 7-006: Detection of Colletotrichum lindemuthianum on Phaseolus
vulgaris (Bean))  FRIAIRBRR TR REE NI B "f B RBELRED
“f;}éﬂ:’*ﬁ—? Er AP HERE R ‘?ksp}‘[yrm‘i g }]%;T v 125 Bk Bz
o A%i‘w:ﬁ’*# Bompzat 5 2 5 Hakd KBS (setae) e 2 %2 + 4 (acervuli) ©

4.2.C. lindemuthianum % * % + # } mp FR k] £ 5 6 umx 100um > & 2 #z 3
FEAHd o pF 2554 umx 1120 pm = o} ~F P 424 2 %23 > H %
wv@n,g¢~iﬁ%ﬁﬁo%ﬂﬁ&mﬁﬁﬂﬁéﬁﬁéﬁﬁkﬁg
4 P2 3 éﬂj = o



1 ~ 82 Eop F (Ascochyta pisi) #iRl™ 2

R E
B & AP

BRI EPA
Ao i N mE ﬁ_“;r-)?; F|(Ascochyta pisi)2_ & iRl » $1* 33 & K& 7+ P
Wop B 3 FlRRI2 8 % 0 BB o R 3 A7) e TR

LEBRAKA

LIRS
%%%%%Eﬁw%ﬁ~ﬁ&~%ﬁﬂ%oﬁﬁii&ﬁ%’ﬁ&ﬁaﬁvﬁ

EPRY e RPATHREIRES -

1.2.;/{ H

1.2.1. 845 ~ a4t~ f323]7 %2 4+ o

1.2.2.5 B B picgs @ i»ﬁ,IOX F 4210 X ~40 X ~100X (Nikon Eclipse 80i ¢ F & &
ok ) o

1.2.3.f% 3 &g #ic 45 (Olympus SZX16 & fe & 512 +)

1.2.4.% 8 3 &= ;;ﬂé(HIRAYAMA HVE-50& ¢ % 512 1)

12,542 % 45 © 7 #4520-24 °C (% BF-360DN& o 5 500 1) o

2384 B A

2.1. ii'r-,‘?l;fé—? : l"‘f-i? SRR S TB’(_-ui AP IE A A LES U, e g ﬁé’l‘\'
EAR) AT S ,; 783 400 4F -

22.8 /2 9em @ F % 3 % o (Yeh Chung & 5 507 1)

2.3.% 7 3 fig £ % A (malt agar - MA) (BD Bacto malt extract 22 BD Bacto agar
ol P B S E 5 T a3 & 2 (potato dextrose agar » PDA) (BD
Difco & f & 511 F)

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D)4p B ;4 % (Sigma & & 5 512 )

2.5.1%=% % fadp (Clorox® s e & 512 +)

2.6.# 7k

2.7.5% FAT

3B
31 E B R 1% & e F A e 3 10481 > 1 FRT i 1%



& paah > £ 02%24-D4 BB RiESAEISE N E FREE
AR Al s e

32.% B & x (MA & PDA)? 2} 103 fd+ o

33#—:—&*’%11 3W20-24°C £  BEXRTERTE o

3.4 4%

géiﬁﬁf?&?]fﬁ/? #2571 % B8

AT %k A EANEITRE @&

3 ENMARPDAL & 2

L

20-24°C > AR F3ATR

A SE BLIR

4. 3% % X
RBpRERAF R A € IR MBS %2 T2RR)(F % International Seed
Testing association. 2008. International Rules for Seed Testing Annexe to Chapter 7:
7-005: Detection of Ascochyta pisi on Pisum sativum (Pea) » FR|fE+ 2 & 7 X {2
S T EEE RN R @@,ﬁMﬁ%u%%ﬁ*rﬂﬁAmw
B RAURAY B E RS T AETY L LERE > 3 HE B
Bk o A pisi F PFE ARATH R AITA L R RS A2 e S B AR
M 20-25 B F T X pER Y T OCRIREE > T LD FSERSET B IR R
i é HEGF Kk A4 T B ETE20um o 2T R 5 Tk

7R A AR R v’i»ﬂﬁ’ <) & 12x4.5pm -



LS EY ﬁ';{ﬁ:)l%-i ( Tobacco mosaic virus) ¥ ip|™> %

b 203 RS
i % o 2 Ukl 4 & % '/ # (Enzyme Linked Immuno-sorbent Assay, ELISA)

Bl R

Lo P j:ﬁ'/l ® }?5-* (Tobacco mosaic virus > TMV)Z_ & Bl AP = % (201 B £ f%

% T POl A & o2 (direct ELISA)E (778 3 4t % 3 TMVZ 244 p] >
Y ELISAR &4 47 &R A 47 A F < p¥ % B & Bt £ 405nm/492nm2_ w3 T B e

LEREKAR
11L&
WRIFATE AP FE LR ~RRUFAFLIR T L o FEa et

3P~ ~ ELISAz##|fe @ 2 ELISAS R PliEAE Y Z 2 H b RPIEFHFIRE
AT R 2 AP AR FHH KRR FHRALERBT Ty RBRELT R
PRAIZENETNEFEIEEA BB~ S5 23K o

1.2.3K &

1.2.1.% T

1.2.2. 4% & v (Micropipette) : 0.1-20ul ~ 20-200ul % 200-1000pl ) ©

123585 % 0 7 AB3TCER Y -

1.2.4.~ N g 3L % 2 200-1000p -

1.2.5.5% % 4%~ 47 &k ¢ £ L £ 405 nm i Rl# i & -

1.2.6. e bk 0] £ fi’@

L270RR AT 0 ¥ A B g

1.2.8. ;;t;ﬁﬁia{ Boo e RASFL RASH A TR 1290 (87Y) A Bl o
1298 & &K &40 x:z#%i#”? A FEELREE

1.2.10.@'!&%%% B RERESETERQOEMN L LR B -
12118 HEBE Aok 08 5(QO)EM 2 1B HHB o
1.2.12.%7 % ¥ 2 % ¥Coating buffers v 34 JF (background)

12138 % 4+ - EF -~ BYH 2 RRE -

2LEFHRER
2,134



2.1.1.7%i%% (PBST)

NaCl 80¢g
NazHPO4.2H20 1.15 g
KH2P04 02 g
KCl 02¢g
Tween-20 0.5 ml
NaN; 02¢g

L pH B3 748 42 485 k3 % F 1000ml
2.1.2.4% % % 7% (coating buffer)

NazHCO3 2.93 g
N212CO3 1.59 g
£ APpHE T 9.6& 4 IXPBSTZ & & 1000ml » 75 2>
4C

2.1.3. % % B~ (b¥% (sample extraction buffer)
N32803 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN; 02¢g
£ pH®EL 74 & 1XPBST & & 1000ml » 3% %
4°C

2.1.4.% & % fwi%e (Conjugate buffer)
BSA 2¢g
PVP MW, 24-40,000 20g
NaN3 02¢g

£ApHEZD 74 F 4 PBST 2 %% 1000ml
2.1.5. A B % =% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN; 02¢g
MgClz’6HzO 0.1 g

AApHED 9.8 4cd 3 -k 3 % 1000ml
2.1.6.4x 75 Anti- TMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.8 1 J244
221F R 7 F B R cEFHK DR HK S PEFEAZ EFHRNA -
2.2.2.ELISA 963t ik & F &
3. EFRE HFER



2.2.4. 7% 2 B¢ % (Micropipette tips) : 10ul ~200ul ~ 1.5 ml » & & Fe 7 i 2 2%

FF,L',, o
2255w /i & . # * Bas van Buuren (BVB) /i & (No.4, Maasland, Netherlands) -
AE a2 k&f,%wﬁ@ﬁ§@$ﬁ$@%%%wi%@%o
226.=F g2 dpg < R
= TR TN ﬁav@w %Jﬁﬂlﬁiékﬁﬁfﬂ&%ﬁ;ﬁi’
ARE NFEZRPTFEELIRFESY R
EF LR
3.4+ 5 2 7w
3L EFRERMAT (e EAPIER) LR AT AP ufAT 0 T

2)
i
PN REFRAZE AL N > X RIFET I B -
3122 PR - R RFRA > T RFRTRIFIRE > B Sk
ﬁ%%tiﬁﬁ%ﬂ%%3+%ﬁﬁ&ﬁo

BIBHAS A0S AR A E L S R AR AR
"L‘@,\pft‘:u7/\’?’ 0.5 2 ﬁfﬁ?ﬁ’%§9‘%‘<“é%3zgfu%;&%m

%;ﬂéﬁmm%ﬁﬁw%%ﬁﬁﬁﬁﬁﬂ’ﬁé
o BT T ARRIE A AE 1S REEBE  F 1045
1 R HEERE > 3302 %5 i K9 o

3254 Hnl

3.2.1.%- Anti-Virus coating antibody 2 4% % 3 e £ 5y H5on & S - 0~ R
A i e B3 ELISA 96 3t 4%%% 3 )@42('17 AR &)Y & RL
> 100pl > Rep B D~ R E Y 0 W 3TCE Jn.%ﬂl; @2'1‘55 °

g\g}
‘“‘\
[N
b
!
—
[t
')T‘L
&c
=
4\

322&H@Wmﬁﬂ¢m59ﬁ’#iﬁ¢m24’ ¥ 2Byt
L T
323 4Rl EALE 0 4 r 10 1 B if[];‘af» TMV # & 5 B~ 5 (b (¢
4 o ﬁmﬁ_1mmmm ¥ R B R R B AT o

3247 AR it o WL R E Y & R 100ul > FHEFE2E4F 0 TR
AR (f O R)E FAT R EE TMV B 80F Bk (I $R)§ (T4

ﬁé‘f’;E’o
325%’11&-&%{)\ Oy &lﬁf"4C}; ﬁ?ﬁ@ﬂ ’ '//m/"$zli’lﬁ EWie ZEL_ 5 548 > ﬁ
&E‘/F T4 BB LHFIRELF P 0
%

3.2.6.#-antibody-enzyme conjugate MR SRR

Fg £ T ﬁ';;ﬁ%—f§ s 14NN



1mgf’m||i'“ ok B @‘{Iﬁy & ;1 Wk

Mg i E’g‘zf‘g"i AL ‘;El_fv_"
W3TCIEREMF R4 PFo
32.7.3 411514 /m,ll$/p? ,—g‘,ﬁa 7 £S04 B EAF ;-)g‘—;'}a 2% MR E I RY
PR Er o
3.2.8.# p-nitrophenyl phosphate disodium(PNP) £ A % /% & 1mg/ml )k & fie
BNk AR AT RIRG > N MR BT e Y o A
Ry~ 100l » BprE e~ R E 0 N 37TCH 2 F 8 30 4 48~1 /) BF o
3.2.9. 3~ M & 4 > 12 ELISA 3 4 17 &k 4 7 405nm/492nm 2. sx JT & o
L2 APMRAIR SR R Fp R
3.3 4%
AR E A TMV iRl 42T & §

» E R~ 100pl o HACR R~ mRE Y

N

H

| HFE Y SR |
|
[ Anti-Virus Coating antibody |

[ msbspma |
1

[ Antibody-enzyme conjugate |

|405nm!492nm.2;“&4i£ i |

| !

x*x
W

BARSRIES AR | | RARBRIEE 8 R
FE RS AR B fi i 2248 | | B3 AR R A 2 245

Mk

S R o S LLTF » Bp AR S fq‘.

4. 3 % 23

41K PIEHP X AR AAAPFTRITA05S m A E THEHE o

4.2, 75 Tk

42.1.% ¢ Jim D BB wﬂJMV%%F%Miﬁﬁéﬁﬁ
:,I%%iﬁ%ﬁfni&% FAERZ §4 > Rk T79 #F & (background
reaction) % &M 4P w & d 4

42254 BILF I : ﬁ@ﬁéwgﬁ
F R o



L-~agp 3";23*)?‘5-3 (Squash mosaic virus)1& | =

b 203 RS
fit 2 B3 % 3 4 & o %42 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRIG P A

e A q',% o # (Squash mosaic virus * SQMV)2_#& B o * &P = = 1 B 2 pE
9§ S5 4R 47 v i (direct ELISA)IE 7 5 /5 4t 2 4 SQMV 2 a4k ip] - &
M ELISAGE & 4 7 R & #7 28 %‘r f% % Bt F A7 & 405nm/492nm 2. BT g o

L3 & & R

1.1.% 5
WRIFATE Epe~FE b ~EMAF o AFAL LR TR RS 2~
%P~ ~ ELISA#A|fe 9 2 ELISAS ¥ PlEAZ Y 52 H 0 P& F % T I5E
TR AP ER T FEECRPIAFRAERY T RERET R
PRAZETNRE TN EFEIEE AT B~ S5 5 3K o

1.2.3k &

1.2.1.% T

12288 % ¢ M 1cropipette) 2 0.1-20ud ~ 20-200ul % 200-1000pud -
123@n 4 T ABITCEE Y -

1.2.4.~ N g B B2 200-1000pl o

12505 % w5~ 45 % ¢ &k £ 405 nm i gl # it F o

1.2.6.fk & B R & &

27 RkFE B R VR e

1.2.8RNSH & & 45 © SRISHT ~ s ~ 2 F %T/FL % 1234 (83Y) LB o
1200 B R F T BWER L A B2 LETE -

12108 R e ¢ BEHRE ST EHQOEP 2 B HHE 2 -
L2114 e Gt S 57 3 2 (Q)EM 2 Hb M8 L o
1.2.12.%7 & ¥ %2 % ¥Coating buffers v 34 JF (background)

120386 (4t ~BF - BYF 2 BRE -



2FH PR

2.1.:87%

2.1.1.;% ;7% (PBST)
NaCl 80¢g
NazHPO4.2H20 1.15 g
KH2P04 02 g
KCl 02¢g
Tween-20 0.5 ml
NaN; 02¢g

AAPHED 74 F 43 33 -L T %E 1000ml
2.1.2.4% % % 7% (coating buffer)
NazHCO3 2.93 g
N&zCOg 1.59 g
LApHE T 9.64 4 1IXPBSTZ 4% 1000ml » % *%3v4C
2.1.3.4 & % P~ ¥ 7% (sample extraction buffer)

N32803 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN3 02¢g

LA pHEL 74 F 1XPBST 3 %8 1000ml » 35223t 4C
2.1.4.% & ¥ 7% (Conjugate buffer)

BSA 2g
PVP MW, 24-40,000 20g
NaN; 02¢g

£3# pHEL 741 4 PBST % % 1000ml
2.1.5. A B % =% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN; 02¢g
MgClz’6HzO 0.1 g

AApHEZ 9.8 4cd 3 -k 3 % EF 1000ml
2.1.6.47 75 * Anti- SQMV coating antibody ~ Antibody-enzyme conjugate °
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.8 1 J244
221F R 7 F B R cEFHK DR HK S PEFERZ EFHRNA -
222.ELISA 963t g & F &%
223 ERE HFER



2.2.4. fic & g % (Micropipette tips) : 10ul ~200pl ~ 1.5 ml » & & B R 7 a0 2 %
\T'L"
5% @ /i § i * Bas van Buuren (BVB) /i % (No.4, Maasland, Netherlands) -
&2 ﬁﬂn%k&f’@%ﬁwﬁgﬁsﬁ%@ﬁﬁéwiﬁﬁﬁo
226.=F g2 dpg < R
%ﬂ:mm%? ﬁ£7@¢ ERBR P RS REARY B R 2o
SEEFEEN T LSRN P AR

2.2

3.HFA ik

12

3L EFREEMAETF (e A PRR) ) L R LT KB EET
ERHRAEARAZB A p > T EFFHF I 2R

3122 PR - R RFRA > T RFRTRIFIRE > B Sk
ﬁ%mtiﬁﬁ%ﬂgﬁiwﬁﬁﬁﬁﬁo

33 MAET 2 G2 # AE R AT
TRAED w2 AHF0S s REATG > BN B 320 R AT RES
P ALIEREAT A »%ﬂ%man B F T E - R
B TEFALEIRE I AR AE T 1P AEERE > u=x 104kE
1 R HEERE > 3302 %5 i K9 o

32.8 AR B SQMV iRl

3.2.1.#- Anti-virus coating antibody /4% i 3 Wi 25 £ 47 B #EAFE o N
Mgt BB~ 3 ELISA96 3 e F i (™ BB 4)° > & =L
~ 100ul > # MﬁiJ»@ﬂga,%wtﬁaﬁﬁ@z+%o

322~ i i S dh 0 P EFFR2T  REEHIIRYE L
bl T

323ﬁwpéﬁ HE er 108828 ”Lf@%EMMVﬁur+9nfﬁm(P
B e =1 10(W/V)) B O B BS 0 R TR B AT o

3243 % ?ﬁ%ﬂ[é A BN R G R o 2 R100ul 0 F R F-2E 4 0 TR

4._,

JoRfehRdE e & 2

q‘

BRI (RER)E e AR EE SQMV e BT Bk (T HR) Y (T
PE % o

3.2.5.% Iaﬁﬁﬂwiﬂ£”4Cﬁ%@@m"nmﬁmwfm,§ﬁ5@¢ﬁ’@i
3’5/;4 k4 =% > j};]jr'r Ej._‘d/?—';? F ™55 o

3.2.6.%‘ant1b0dy—enzyme conjugate 11 k& & 3% fbei (kAL LT BEAE o AR



MEGI BRI R E Y 0 BRI 100u] > BB LR A FRE Y
W37TCIEEfaF B4 pFo

3273 H s URER GRS A4 B EAFE2K > MBI R
> it o

3.2.8.# p-nitrophenyl phosphate disodium(PNP) £ A % /% & 1mg/ml )k & fie
ERE e B i R e A e T+ A
Rt~ 100p] > BB 4%~ IR E 0 370 24 30 A 41 o

32.9.7 M £ > v ELISA 3 &4 17 %4 17 405nm/492nm 2_ % < & o

X2 APMER R ik ’%z Ak

3.3. ik

% A48 4 SQMVHR Rl A2 £

| 871 3 S 5 |

}
[ Anti-Virus Coating antibody |
|

TG

[ Antibody-enzyme conjugate |

Tmg/miss ko &% 5% 5 K T 00

[405nm/492nm =& iy i |

My AR bR B B R MR LS AR
T $ B8 40 9% J Al 2 245 B3 R i 2 245
BAE v BpiAR LA R WATF v B A A

E 3
-

%% 23

A1 PIEFP K EFEELEA TR 405 mm gk £ T F B @ o

42,53 T IE

42.1.5 4 R 1B E *if?‘? (FE—’L % 4RO A (Squash mosaic virus © SQMV) s
FEPCEREERS BB T HALRUERIFERZ R ¢ 0
B~z B & (background reaction) % &M ¥R EPlE I LRI o

422 HABHF B REA EHFEY AN EEHRE2BENL CARIBE
F R e



Lo vBEf &ﬁv«:l,‘% R’)fx‘s—% ( Pea seed-borne mosaic virus ) 1 #]> i

b 203 RS
i % o 2 Ukl 4 & % '/ # (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EHA

¥t B B RS (Pea seed-borne mosaic virus > PSDMV) 2_ & iR o * f&
B R RE %‘rﬁ"‘ % B i Rl 4L B 7% 02 (direct ELISA)E 785 & ﬁé Bt g &
PSOMVz % 144k iR > & ZELISAH & A 4r kAT AT L4 i F B9k
405nm/492nm2_ 3 T ig °

1LEZEEXKG
1.1.% 5
%M%Tﬁﬁwv?&~ﬁ& SR A 4F o B

 ELISAz#®|fie ®l 2 ELISA % # P|iBA2 % F 2 F %R
Wﬁ”éﬁ%ﬁ%ﬂ%mﬁﬂw%ﬂ FHRAEBY T RBREE ¢ R3I2
PRATEDEZTNEFEIEEA G~ BH L 2K o

1.2.3% &
1.2.1.%= x

12248 5 ¥ (Micropipette) 2 0.1-20pl ~ 20-200u1 % 200-1000ul -
123283 %4 0 7 aB3TCERF -

1.2.4.~ N w2 B 1 200-1000ul -

1.2.5.f% % &% A 45 & © & L £ 405 nm i p] & ¥

1.2.6.7 % 0] & &

127 Bk BB - VAR 2R
128%%&%%%1%%ﬁ\%ﬁﬁ‘i%ﬁﬁ£Uﬂ(Mﬁﬂﬂﬁﬁao
1298 B X Fhod iR~ L H2 LRTE o
Lzm%ﬁﬁ%iiMQ%EW??K@Qﬁmi@ﬁ%%QHﬂ°
1211 ke D SRS ST §H(QO)EP 2 5 (L m it -
1.2.12.% % %P8 %2 : % ¥ Coating buffers v 34 /¥ (background)
121388 (4t ~2F ~BYF 2 RRE -

23 H B



2. 1388 ¢
2.1.1.;%i%% (PBST)

NaCl 80g¢g
NazHPO4.2H20 1.15 g
KH2P04 0.2 g
KCl 02¢g
Tween-20 0.5ml
NaN3 02¢g

£ pH 1 742 4c 35 k1 4% 1000ml
2.1.2 4% f % #7% (coating buffer)

NazHCO3 2.93 g
Na,COs 1.59 ¢
£#ApHE 3 9.61 4 IXPBSTX 4% £ 1000ml » %%
*+4°C

2.1.3.4% & % B~ ¥ 7% (sample extraction buffer)
NﬁzSO3 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN; 02¢g
AApHEZ 74 £ 1XPBST 2 & & 1000ml » 15 3<
3 4C

2.1.4.% & ¥ =ik (Conjugate buffer)
BSA 2¢g
PVP MV, 24-40,000 20¢g
NaN3 02¢g

42 pH &3 7.4 £ 4 PBST 2 &£ 1000ml
2.1.5. 4 B % b=/ (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN; 02¢g
MgClz’6HzO 0.1 g

AApHED 9.8 4cd 3 -k 3 % EF 1000ml
2.1.6.47x 75 Anti-PSbMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.8 i <44
221LF R 7 F v BAr cEFHK DR HK S PFERZ EFHRA -
2.2.2. ELISA 963t jic& »



223 BRI FER

2.2.4 pic & ¢ % (Micropipette tips) : 10ul ~200pl ~ 1.5 ml » & & b 7 a0 2 | %
w /i § & * Bas van Buuren (BVB) /i & (No.4, Maasland, Netherlands) -

RERRARZFERSE B DL EERBEBRIBEZENF SR o

226.Z T f 2 AR g~ o) R RE o
gﬂ:ﬁﬁ%?ﬁﬁii%ﬁﬁ%ﬂ&#n@%ékﬁﬁ%ﬂﬁﬁg;ﬁi’

AT NIRRT RS REASY A

e
%
—-

)

225

3.4 28

348+ WY 2 Ty

311”1&?}&%—%7&@_-*('17% FURE) R F T A B LB fET 0
ENHRAEFRAZE AT P T EFFFF I 7 -

323 fEF 2 PR - kR ,}a‘% » Ao o ];:] KRR RE 5 B & ik
B 28C2EE#Y L3 AR

33 F ANy

TRAEY w2 A0S BEAF
v NEFRIEMART R N B gk o S
Bl TEALERT I R AL FR 1P AERRLE > UE 10K
LH RS B R et R -

3.2.55 B B 44 4 PSDMV i)

3.2.1.35—Ant1—V1rus coating antibody A% i # ik % AL AR T B AR 0 0 R
Mg Bl B B3 ELISA 96 iU ficE F B (M ™ FHME &)Y » & "L
> 100pl > #pr B AT N RRE Y o W 3TCEERBF }@2"5& °

322 rkiigR FRS A bE 0 L EAFR2T > RRE B I LT L

e

Bl T

323 MR SAEL 0 e~ 10 B & 2 5 B fBH W H 4 PSDMV 1R 5554
B (T s ﬁm,;z—l 10(W/V)) » & *“33’99} B R IRFT B R
F o

P E R 100ul 0 EHEE2EA 0 X iER
2 B J o & PSOMV e S B e (& 1 R)

325 KB WREVACK BB WERIERFTEKELSAE L E



k4 REEpFILYT M.

3.2.6.#-antibody-enzyme conjugate 2 & & i 7% ¥y LT B %ﬁ? iR
BB L BRI D MR 0 F UL 100ul B EE ~ FIREY
WITCEER#MF 4o

3278~ s kiR GRS Al R EAFR2E BB R ILY
E s T

3.2.8.# p-nitrophenyl phosphate disodium(PNP) £ A " % /% & 1mg/ml )k & fie
%'l:l%\' % fi@&fﬁ&ﬁﬁk'% Zt‘g?ﬁ?éllg RN VIRS ’“/{%(E__V)\‘/lﬁvlﬁ‘i 4/#(':%.4}3 o=
RGL o 100pl > BB A N R E 37T TR 2R 30 A4kl ) B o
32932 Mg ® 45 > 12 ELISA 3 & 4 17 & 4 17 405nm/492nm 2_ & T iE o
2 ARMEARR R R Bk p AR
3.3.0 4%

B 2 f g4t ¥ op 4 PSODMV e Rl A2 £ R

| 871 3 S 5 |

}
[ Anti-Virus Coating antibody |
|

TG

[ Antibody-enzyme conjugate |

Tmg/mlié ke & 5% 5 K i R

[405nm/492nm =& iy i |

! !

WAk RIE S AR R SR S B R

JE $ 82 40 B Y 2 2 4% JE 4 B v il 2 243

Sk R R| AT BRERE

4.5 % x| 3

41 R ERP R TFEEZAAAFRITA05mm A E TH G E o

4.2 73 |z

42.1.% 4 jeim B H R (e d 5 B A4 ¥ & (Pea Seed-borne Mosaic
virus © PSDMV)Ji4 2 g)e EREF R ¢ - B 77 p+ 2 eI R
iRz 5 ¢ > ZEKRM - FF B (background reactlon) 3L PR
ERamd AR IR

422 FABHLF b WA B A N RARRE2 B E L LB
F R o




L2~ § &% WA T W5 # (Potato spindle tuber viroid) ~ % ic% ¢ &1 pd
(Tomato chlorotic dwarf viroid) ~ $#5-] % 8¢ :?5—'3— (Pepper chat fruit viroid) ~ %
IvTR &1 $ 5 # (Tomato apical stunt viroid) ~ § 3% 5 * (Tomato planta
macho viroid) ~ & & % E R P 4 (Columnea latent viroid) ¥ i#] > 2

‘fﬁ R
Fe By F 4R & pedady & & (2 steps Reverse transcription polymerase chain
reaction, 2 steps RT-PCR)#% i8]

wRIFEFA

EH¥1 5 % W) B S8 & (Potato spindle tuber viroid > PSTVd) ~§ o5 ¢ 4%
i 5 # (Tomato chlorotic dwarf viroid » TCDVd) ~# 2| % %§ }?5 & (Pepper chat
fruit viroid > PCFVd) ~ § 078 & 1t 5 f?”:-ﬂ- (Tomato apical stunt viroid > TASVd) ~
[T }I%-qr (Tomato planta macho viroid » TPMVd)%2 & 4. % B Rug }?5%
(Columnea latent viroid » CLVd)2_ B - §|* 4% 31+ ¢ £ NADH-F - NADH-

R ~DHL-55F ~DHL-56R ~PospilF ~Pospi1R ‘CLV4F \CLV4R % 515 ( # ¢ NADH-
F - NADH-R:Z {8tk % ik & T2 P2 PEF BARNA W B35 5+ 4 » 5 v HRNAZ Posz
55\5]*§f> ﬁif’fﬁﬁﬁj‘?/\rﬁq f;l'l; ) RPN Wed b ?}?ﬁ-ﬂ- %f"% ol J‘ﬁu_f_tx‘?
Iﬁa%PSTVd haog & &I }%*TCDVd SRR ) ipf}ia*PCFVd PR L
) }I%Jr TASVd ~ % iv#fp+ TPMVdA2 £ & ”&@xkéﬁ}?&ar CLVd% & % 3¢ }?5% ’
,XE,‘\Q#%fiﬁiigd’ﬁé_iﬂ”Lrilﬂ, PES R BTSSRI

LEZEEXAR

1.1.3% 3%
WRIFTE ApeFE LR ERAF o ABFLURF Lo RS e
RNA % B~ ~ 2 steps RT-PCR 37| fiz % # P1: ﬁﬁ&'_”’ T H @ PN F R RE
7T 2 AP SRR B H U RPN %R LR T o 2steps RT-PCR
R EA 2 el (Aodl FAFR CpERRE A ;‘*—:-E ) BT EFH TSN

1.2.3% %

1.2.1.55 fr 4%

1.22k6H ¢+ 7 83565C -

1.23.%45 © ¥ 4% 70°C

1244 B ¢ &£ 260 nm ~ 280 nm i B 7% 5t 2. & KR R 2 &7 RPIF R



RRESR2ZAPMRE
1.2.5.%‘);‘%’.%’&‘-'81‘}3 v if 20,000 x g T E 4C B a e
1.2.6.80 s # @ & 4,(&,4@9?,4&,\,? o
1.2.7.% & ﬁ@éé&;* 3 )’%‘3? ABI VeritiTM Thermal cycler & & % & ©
1287 4%E  EDNARA* > 3 q,/\’f%l"i’:"//ih——)@-‘?’g 0
129 FRARER T T AR R RAp* o

238 B A
2]_,_\?‘_,.\,{5?", P—i’frE"nﬁ
2117}@’*‘@@/] ]ﬁa_” 1

2 R R4 ER ILfes &
1.0M Tris-HCI pHS.0 0.2M 200ml
NaCl 1.0M 58.4¢g

21248+ F iR pe™ 2

2 %) ) 4 ILfes &
0.5M EDTA pH&8.0 0.1M 200ml
Sodium lauryl sulphate | 2.5g/100ml 25¢g
PVP-40 6.6g/100ml 66g

21353 1 BEHHF L
2.1.4.5M potassium acetate

ﬁ’*p@/ﬁﬁc*—” laﬁé—"p /liﬁb—' Zi”% TR

2.1.5.1sopropyl alcohol

2.1.6.70%Fp*

2.1.7.2-mercaptoethanol

2.1.8.# "k 2 RNase-free & f#]°k

22.3 PEEGNF 4R L prsasy F (2 steps RT-PCR) 33|
2214 P &% 513 ¢ ¥ B PI4EH S 22484 internal control RNA 2_ 51 3 47
313§ LA | B AU

NADH-F GGA CTC CTGACG TAT ACGAAG GAT C
NADH-R AGC AAT GAG ATT CCC CAA TAT CAT
DHL-55F GGG GAAACCTGGAGC GAAC
DHL-56R CCT GAA GCG CTC CTC CGA GC

PospilF GGG ATC CCC GGG GAAAC
PospilR AGCTTC AGT TGT (T/A) TCCACC GGG T




CLV4F GGG GCT CCT GAGACCGCTCTT G
CLV4R GGG GCAACT CAGACCGAGC
M E w251+ 47418 > 12 0.1X DEPC water 1% FEEER
AR 20C TR o
2.2.2.F &4k f= Transcriptor Reverse Transcriptase (20 U/pul)
2.2.3.Deoxynucleotide Mix dNTP (deoxyribonucleoside triphosphate) : 7z 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/ul ~ Storage buffer: 20 mM Hepes-KOH, 50
mM KCl, 8 mM dithiothreitol, 50% glycerol (v/v), pH approx. 7.6 (at 4°C)) ¢
fe B o

2.2.5.Random Hexamer Primer(600uM) ¢ & & & ©

2.2.6. Transcriptor RT Reaction Buffer(5X) (5X conc.: 250 mM Tris/HCL, 150 mM
KCl1,40 mM MgCI2, pH approx. 8.5 (25°C)) " b & & o

2.2.7.2X PCR MIX

23T A RE

2.3.1.Safe View DNA Stain ~ Agarose

2.3.2.Loading dye ( z bromophenol blue - xylene cyanol FF g % * 45 [ i” )

2.3.3.DNA % & & + & 35 (DNA molecular weight marker) @ ¥ % 4 100 1000bp

7 DNA ¥ £
I F RS F L %PSTVd » CLVd # fv’vz%rﬂﬁ 4% ¢ *7 TOPO 4212 >
e L B S RRE E R A B
- RoNAFEBREE2Z TR

5.3 @ 44

251 R A RBL o

2524 ¢ - 1.5ml ~ 2ml 2 50ml] -

253 R A4 F BRRR* 2 F B3 E C4-PCRF BE ~ 603t H&mi %
& Jp ¢ % s DNase ~ RNase foe

2.5.4. 3% & » ¢ « (Pipette filter t1ps) fie & e 3L B > 4 Aerosol barrier
pipette tips & £ k74 i 2 B & 5 o

] cmiak Rt N R 2 liﬁ? ERREMA AL EREA ST ﬁx&;g s K2 o
ARE NP E PRI RS REFARY WA -



3.9 FRP i

3148+ & ke B

30118400 JF A8 2 B H AT B B 0 DT B0 g AT Bk (Ao % 2 b T

¥ LA Mﬁtﬁfﬁlﬂ R e

3024 » Sml enfd 3+ A B e > 1 0 333 RFAF A ER > £ 4~ 10ul 2-
mercaptoethanol °

3.1.3.4 » SmlenfiF it e 20 304 A FER 0 BAL B
Be SRS

3.14.4c » 50ml 22 X B~% > 3323 R iEis > B0 50ml 2 fAF F B 3 S0ml s
? o

3.2.4 % RNA % B~

3217~ 1.5ml 2 f&+ %P~ 1 2ml s 3845 65C-kip » 10 4 48 -

3.2.2.4x » 500ul SM potassium acetate * 2 & 323 {5 > E 3 k}F 30 24 o

3.2.3.2% 10°C &< 10,000rpm > 10 4 43 -

32.4.7~11000pl F ik B o~ 1.5ml &< g > 4e » 540ul isopropyl alcohol » 4 4
P THEREBEIES S Bk 3044 o

3.2.5.>% 10°C &< 10,000rpm > 10 4 45 -

3.2.6.% ",fi i o YUT0%EpE e ik (8 0 # ",f EPE 13T T0C -4 3o i

3.2.5.14 50pl RNase-free & fF7k W 7% i 4 o

3.3.Reverse transcription

& i A
RNase-free # ]k 9ul
Primer Random Hexamer Primer, 2.0ul
600 pmol/ul

Template (%% RNA) (1pg) 2.0ul
2 7kt 10min

Transcriptor Reverse Transcriptase 4.0ul
Reaction Buffer, 5% conc.

RNase inhibitor (40Units/pl) 0.5ul
Deoxynucleotide Mix, 10 mM each 2.0ul
Transcriptor Reverse Transcriptase, 0.5ul
20 U/ul

Total 20.00ul

3.4.P 45+ PCR &7l



3.4.1.#e4 NADH Z Flig &8 2 - 10 uM > 3¢ 188 bp * £

Primer ##£ |5 71

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 uM - 552 354 bp & £

Primer ##£ |5 71

DHL-59F GGG GAA ACC TGG AGC GAA C

DHL-56R CCT GAA GCG CTC CTC CGA GC

3.4. 3. Posipviroidae ¥ : 10 M g # 196-228 bp % &

Primer &4 |5 7|

PospilF GGG _ATC CCC GGG GAA AC

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

3.4.4.CLVd % #] - 10 «M - 5g#p 373 bp 7 £

Primer 4 |5 7|

CLV4F GGG GCT CCT GAG ACC GCT CIT G
CLV4R GGG GCA ACT CAG ACC GAG C
3. 4. PCR if i#
3.4.1.NADH 3!+ ¥+ RT-PCR % i%
A. 94°C 2 min

B. 94C 30 sec

C. 62°C 30 sec

D. 72°C 30 sec

£ % (B) 51 (D) 40 B 4%
E. 72°C 7 min

F. 15C 0

3.4.2.NADH 31 5 %+ PCR z#®:2:x * £ (12 Allbio & &)

= i L

£ Fk 6.5l
P Easy-Pfu 2X PCR SuperMix 12.5u1
Primer F (10 M) 2.0u1
Primer R (10 «M) 2.0u1l
template (%, & cDNA) 2.0u1
Total 25.00 u

1




3. 4. 3. DHL55-DHR56 31+ ¥+ PCR % &

A. 94C 2 min
B. 94C 30 sec
C. 58°C 30 sec
D. 72°C 30 sec
A

E. 72°C 7 min
F. 15C 00

WH 3 (B) 51 (D) 40 B 1k

3. 4. 4. DHL55-DHR56 5!+ 4+ PCR :2#:£:% * £ (4 Allbio 5 &)

VRO A

£ 7k 6.5u1
P Easy-Pfu 2X PCR SuperMix 12.5u1
Primer F (10 M) 2.0u1
Primer R (10 M) 2.0u1
template (4% cDNA) 2.0pu1
Total 25.00 u

1

3.4.5.pospiviroids 3!+ ¥+ PCR ix i# :

A. 94C 2 min
B. 94°C 30 sec
C. 58C 30 sec
D. 72°C 30 sec
A

wHa (B) 31 (D) 40 B %7k

E. 72°C 7 min
F. 15C 00

3.4.6.pospiviroids 5! + ¥+ PCR z& &£k * £ (12 Allbio % &)

= i LR

£ F7k 6.5 11
P Easy-Pfu 2X PCR SuperMix 12.5u1
Primer F (10 M) 2.0u1
Primer R (10 M) 2.0u1
template (4% cDNA) 2.0u1

Total

25.00 ¢




3.4.5.CLVd 51 5 % PCR i & :
A. 94C 2 min
B. 94C 30 sec
C. 58°C 30 sec
D. 72°C 30 sec
£4F 43 (B) 31 (D) 40 B #H%
E. 72°C 7 min
F. 15°C o0

3.4.6.CLVd 3!+ ¥ PCR3#®:2Z:%* £ ()2 Allbio % &)

g wH

& F’K 6.5 1
P Easy-Pfu 2X PCR SuperMix 12.5u1
Primer F (10 M) 2.0u1
Primer R (10 M) 2.0u1
template (44L& cDNA) 2.0u1
Total 25.00

1

3.0.PCRHGRIT AL 47 © g T AT 2 > BFREB T T AT R
N I A
L2 PCRAPMBM A & Y B ikie Y Hf Fa

4. 35 2%
41443%»&%%&$LF@£5F@ﬁ% (BT ) 5 &R
f6+ 3 P& 48 2 78 11 7 NADH-F/NADH-R 31+ ¢+ i\g 52 188bp ¥ £ & o th

Ao X CLV4F/LV4R 51+ %@ * CLVd plasmid /¥ 3 * Rl 2 & ¥ P& » DHL-
55F/DHL-56R ¥2 PospilF/PospilR i## * PSTVd plasmid i 5 » 22 & ¥ o

4.2 cDNA 2 T A% > o F BEREE cDNA # R s+ 2Fis2 T A
FEBERIVHE FHRTCDINA 20 K BHR 2 CDNA = ﬁa RT-PCR i‘a
A LAk > 2 5d cDNA A F E R4 B i & RT-PCR ¥ tg A 4 <
#£FF o T H ix*ﬁ”?g%)’\fg\‘l” °



L KXY ﬁ&#ﬁr}fsi (Tobacco mild green mosaic virus, TMGMV)#& iR i2

R
fit % B 38 4 & o2 %42 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EMA

Lo ST W g :r«;lﬁ '\’}jii-ﬂr (Tobacco m11d green mosaic virus, TMGMV)z_ &g -
Agip] 2 Tl B R A SOl L& 2 (direct ELISA) & 7 7% 3 s 4%
2 TMGMV 22 T2 geip] - 1 Uﬁ*% # B 4~ 17 &k (ELISA Reader) 4~ 47 A F =
iz % it F R AT R IR 405nm/492nm 2. BT B o

. BB XG

1.1 %5
BWRIF TR FE LR RRAF o AFAIR T LR ET AT S
%P~ ~ELISA:##pe @ 2 ELISA 2 PlEAR Y ZEH b RPIAFTH®TIREF
Brig h 2 AP ER T FEH B RPN TR LR o

l. =T

. 2. pcg 3¢ (Micropipette) < 0.1-20 1 ~ 20-200 21 2 200-1000 ¢ 1 ©

EEB R VA ITCREREY -

AN NHE R R B 1 200-1000 1 o

D EZAE AR D E AL 405 nm/492nm 1§ P # ﬁ‘éiﬂ”

6. phdg BRI R

TERFEER VAR R

CBUGRNEIR O & 5 T RNEFL S RIENW ~ 2 F FF 2 123 (83) LBl o

O HE R BT REERE LR LRTE

L0 R e TR ;1‘% Es g QO 2 I 5P il o

AL BEHERE D RHwE ST 3 52Q0)F 2 B 4B e

12, %70 ¥R e % ¥ Coating buffer 7 ¢ 34k (background) -

A3 HE B R B F CBYFEIERRE o

g T S T e S S e S Gy S G S

2. # B A
1. 374 -
2.1.1. %% (PBST) , pH 7.4
NaCl 8.0 g



NanHP04. 1210 14.5 g

KH5PO,4 1.0 g
Tween-20 1.5 ml
NaNs 0.2 g
Al 2 g okpE > A% E 1000ml
T2 47C
2.1.2. 4 % % #% (coating buffer), pH 9.6
NazHCOs 2.92 g
NazCOs 1.60 g

B S ok E > A RE 1000m]
T3 4°C

2.1.3. ¥k &% B~ % 7% (sample extraction buffer), pH 7.4

NaCl 8. 0g

KHzPO4 1.0 g
NaoHPO4. 12H:0 14.5 g
Tween 20 1.5 ml
PVP MW, 24-40, 000 20.0 g
NaNs 0.2 g

%% ¢ PBST fe il » %84 %€ 1000ml
5% 4C

2.1.4. % & ¥ % (Conjugate buffer) , pH 7.4

NaCl 8. 0g
KHzPO4 1.0 g
NaoHPO4. 12H:0 14.5 g
Tween 20 1.5 ml
BSA 5.0 g
NaNs 0.2 g

%% ¢ PBST fe il » %84 %€ 1000ml
T3 4°C

2.1.5. A F % =% (Substrate buffer) , pH 9.8

Diethanolamine, DEA 97.0 ml
NaN; 0.2 ¢g
MgCl, 0.1g

472> 800ml 2 &+ -k - @ * @A (hydrochloric

z 4g E

acid)BAEpHEXD 9.8 £ 43 g3 k3 % E



1000ml - F3%3t 4°C
2.1.6. ¥ i * Anti- TMGMV coating antibody Antibody-enzyme conjugate
2.1.7.p—nitropheny1 phosphate disodium(PNP)
R ]
2 2 LLZHN7 ¥ 1A s 2F K2 FXRFAK-FERAZ ZFRBA -
2.2.2.ELISA 963t igc& » i -
223 B REHFER
2.2.4. 32 B ¢ % (Micropipette tips) © 10ul ~200ul ~ 1.5 ml » & & e 7 ic 2 b 5
r‘—’,é. o
3.9 Fpp 3 iz
3185 BY 2 7
3.1.1 #-100 J{,_yfé—? AR FEY > B 32 P AATRERETE Y &
EFRFR AR B O~ B kP o
3.1.27}@—:"? FRIIRAELNLE FHRERY IFE RN ERSETFER
207 EFE - %5 FHR&EE SH
3.2. #- Anti-virus coating antibody ' 4# % 3 e ik g & o B ﬁtﬁ%‘% s NN N e
B3l BB 3 ELISA96 3 i E 7 (M T il g )7 » & i1
100l » g4 3 ~FREY >N 37CIEEHF B2 BFo
33BN rkigRpAaS A FEAFFR2T BT EENREYTE L 4p
Sl Tl
AP mHAT R A B RS Y 0 B RI00u > BRSE2EH  F R R
BAT R (f HR)E 7 TMGMV Jer Beife (L ¥R )5 (TR e
3.5 #pcE e frwf&ﬁ WACE it 0 MkiFRFIEEEES A L £
G4 RERENEYF L ipd g e
3.6 #-antibody-enzyme conjugate WL B R R T ﬁio}fr% v 1N R e
Tl BB e g P o & Ry~ 100ul o #5—4%‘*&;__,,5 ErARES N
37°ClE R4 F B d | B o
3TN kR R AS A R EAF A2 BB FENE YT
L E Rl O
3.8 #-p-nitrophenyl phosphate disodium(PNP)# Z & % b i% lmg/ml ek R fie
B s Z AT RS N MRS L BRI E S - F R
A~ 100ul o B E dE A s R E 0 3 37°CHs R E R 30 4 481 ) BF o
3.9~ ic® % > 1 ELISA G B4 17 R A 17 405nm/492nm 2_VRATIE °
T2 ARMER R R kY ﬂ {77 _o



3.10 7~ 4%
3 H s 4% 2 g5 & (Tobacco mild green mosaic virus, TMGMV) & iR[ i A2 7 X, Bl

\4

Anti-virus coating antibody

B R T T

Antibody-enzyme conjugate

Img/ml gt R BE AR 22 5L U

405nm/492nm 7 1% L {E

4.5 % 2%

A1 WP ERP K TFEFAAA PR 405 mm L & T F I E o

4.2 5 iR

42.1.5 4 R L B R R e (fe AR X @]‘}\‘T )ﬁs-‘r(Tobacco mild green mosaic
virus, TMGMV)I%'* BH)CIREFRI OHB I ORAF L RWERT
FRREZ5d  EEHEHE -z FFE (background reaction) % [& ¥t
RRiEpad LEIR-

4.2.2. fﬁi*f’%]@}; B el IR EZ THOESIEMHERE2BEEM T 4R
o MR e



Y S Vi Ak g‘,{ﬁ:){%i (Zucchini yellow mosaic virus, ZYMV)# ip| > /=

R
iz 2 535 2 U8 4 & v 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

Wil QA

F¥Ea AR R # (Zucchini yellow mosaic virus, ZYMV)z2_ ¥ iB] o * ¥ ip]
SR T E R R AR FUM A X 2 (direct ELISA)iE 745 A 1 4 4
ZYMV 2 2 {tHkip] » © 1154 4% A 45 % (ELISA Reader) A 15 4 5% f% % &
it F A7 & R 405nm/492nm 2. BT iE o

LERAKR

1.1 &

BRI AT PR E R AU F WA T LR ET I RS
P~ ~ ELISA :#&[fe @ 2 ELISA S PlEAR YT FEH 6 P& F R WIREF > 97
B* 2 AP RER A FEH GBI FHRRE R o

1.2.3K %

1.2.1.% T

1.2.2.fic & - g (Micropipette) : 0.1-20pl ~ 20-200ul 2 200-1000pl -

123 2B &4 0 7 BPFIT°CEEK -

1.2.4.~ 'R g w2 B 1 200-1000pl o

12,5, % &2~ 47 & ¢ £ L& 405 nm/492nm  iR] 34 i ¥

1.2.6. 74 &0 & &

12785k B8 I 7S B o

1280 E3K B & 35 1 JRJEFL ~ JRIEH ~ 2§ FIF 2 123 (83Y) LBl o
129 s XA R BBIEE ~ L W2 L HETE -

12105 R e @ 5K E ST 2 (QO)HEM 2 L 4R 4l o

1211 R - G5 E FTE5(QO)ZEM 2 B4R et -

1.2.12.%7 ¢ ¥ %2 ¢ % ¥ Coating buffer 5 v 3% JF (background) -

121386 43 ~BF ~BYH 2 ®RE

F

2381 &38R
21384 ¢
2.1.1.:%i%% (PBST), pH 7.4
NaCl 80g



NazHPO4. 1 2H20 14.5 g

KH,PO4 1.0 g
Tween-20 1.5ml
NaN; 0.2 g
A2 S ok pe > A R E 1000ml
132 4°C
2.1.2. 4% % ¥ # % (coating buffer), pH 9.6
Na,HCO; 292 ¢
Na,CO; 1.60 g
AA 2 Aok > MR E 1000ml
723t 4°C
2.1.3.4% & % P~ ¥ 7% (sample extraction buffer), pH 7.4
NacCl 8.0g
KH,PO, 1.0g
Na,HPO,4.12H,0 145¢g
Tween 20 1.5 ml
PVP MW, 24-40,000 200¢g
NaN; 02¢g
77 - PBST pe® > 84 %€ 1000ml
3 2% 4°C
2.1.4.% & ¥ 7% (Conjugate buffer), pH 7.4
NacCl 8.0g
KH,PO, 1.0g
Na,HPO,4.12H,0O 145¢g
Tween 20 1.5 ml
BSA 50g
NaN; 02¢g
77 PBST pe @ > 484 %€ 1000ml
3 2% 4°C
2.1.5. 2 & % {6/ (Substrate buffer), pH 9.8
Diethanolamine, DEA 97.0 ml
NaN; 02¢g
MgCl, 0.1g

4733t 800ml 2 #+ -k > & * AL (hydrochloric
acid)?# B pH &% 9.8 » £ 4cd 33 k1 8¢

AN



1000ml >
3 323 4°C
2.1.6.4x i * Anti- ZYMV coating antibody * Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.8 4 4244

221:2‘14:—\7 BPanAr cZFRK S ZRFHKFELAZ AHRA -

2.2.2.ELISA 96 5" ## F Ju iz o

223 A ERE FER

2.2.4 pic & g % (Micropipette tips) : 10pl ~200ul ~ 1.5 ml » & £ o #7850 2 o 5
o

3.9 Bpg > &

3. A% BT 2 Ty

311 #1002 fd+ T2 @£ 7 B » B3 e 32 RAveapzd
B PR R R /‘ﬁw%b\ﬂé‘bfﬂr}i* °

BA3AFIFTRINIPA2EL NG FHREHRF1IFE B LR ER
F20FEFE -5 FREE SRR

3.2. #- Anti-virus coating antibody 1/ 4% % 5 ik i 50 & Hom B B 0 0~ N
22 Bex B3 BELISA96 3 e 8 & RG (LT @ %e_ﬁm )Y o & R~
100pl > #-pcB 42 ~ BB E P > 3 3T°CI R F B2 P o

33BN kiR GRS A4 R EAF A2 BB R E R Y
F g e

AP RAT R S B HeBE Y 0 R 100 > F RS2 EAF 0 TR
SRR () HE)E § ZYMV SR R (T ) T’F*?rﬁﬁ:a °

3.5 3—’-4»(1 _,,5"‘9;)‘ L2y ﬂf 3 4°C K f@ﬁ f« » /’Dzl’$/li’ F /’D/frv(E 5 /ﬂ\ﬁ_ ’ -F‘- :a‘.f?ﬁ
/F1m4k’j‘3‘/{w‘6& nrq&}g‘g/ﬁyiﬂ%"m’ °

3.6 #-antibody-enzyme conjugate 12 i & ¥ % &5y L4 %"— % # ﬁ“ 1 SRR
TR BBRBI MRS o BRI 100ul > BB EE A RREY T
37°ClE R 48 F s d | B o

3T B~ d s kiR RS A R EAFFR2R B BN E YT
rpi e

3.8 #-p-nitrophenyl phosphate disodium(PNP)£ A 5 % =% & 1mg/ml )k & fie
?i%%é?'ri@iﬁf&ﬁ%% ATRRLE > UANEEZ IR e LY - &

L 100l 0 MR 45~ iR £ 0 20 37°CH 2 R 30 A 4l ) pE o
3.9 B~ 414%&‘_ 45 » 12 BLISA 3 & 4 7 % 4 +7 405nm/492nm 2_ ¥ Jc (& o



L2 APMRARIR R R 8 T
3.10 7n 4%
Hem A ik X J5 4 (Zucchini yellow mosaic virus, ZYMV) e iR] i #4277 & Bl

Anti-virus coating antibody

STHUE B T

Antibody-enzyme conjugate
Img/ml g R 2 BHE 50K

A405nm/492nm7 T {E

4.% % 2|3

A1 4R ERP AT ZFLEA TR 405 mm A £ THEF E o

4.2 5 g & &

42.1.5 4 ;him P Bl RE(EL % F\i L g% i’/ﬁqi (Zucchini yellow mosaic
virus, ZYMV);%%;A)MJMH CHE G oRA LRI R
FREZEI > EERE -z FFE (background reaction) % &M ¥R
EPEd AR

422 /B BIF A EAF EZ THE AL HRE2BEL L AR
TEMEER





