T BEHE (2 o 4 L}%}%’ R IR ER T W

-~ FREPRRERE (Xanthomonas campestris pv. campestris ) % - F L g §
m F BB (Xanthomonas campestris pv. raphani) ¥ i > %

%W*%
LEH M R I (semi-selective medium) #5 fiz & & f¥4éad) & & (Polymerase
Chain Reaction, PCR)

WBRCZHA

FH L F P ES A P IR E IS F 2 o 7 Xanthomonas campestris pv.
campestris (Xcc) 2 Xanthomonas campestris pv. raphani (Xcr) > #-f8 3 3 B~ j% 14
FRIF2RA GBI EJFUERAAY A RIFEZ AN ﬁ;.]'»;; » EYDC#
BAEFEA N £ R E A BRI FERERRFRFE
P o LB F 2 T

LEREAXR

BE: £
W IR e R R R LA LR T R BT AL
LS e USRS 1 TERETIES S S AR e g o
EOPET > TR % 2 AP BAR T AL H L RRAFHRAER T o

1.2.3% &

1.2.1 R & vy F sk @ ABI Veriti™ Thermal cycler#t f & & -

122 TA%E%  EDNATAY » 3 TAHETRERE
123 B ERApER | ET AWM SR T o FliGel FGIS-3 & b & & o
1.24 & F# (7 5 : LIAN SHEN JW-4N & & 5 o

125 %8 % &= 4% - HHRAYAMA HVE-50 & fo % &

1.26 T+ %L I AND GR200 & fr & & ©

1.2.7 28+2°C 3 % 43 : JC GL-550 & fp & % o

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

1.2.9 4+£2°C 7k 45 : Law-Chain LC-218 & & & & o

1.2.10 » % £ &+ 1 E & 260nm ~ 280nm 8 B]# 5t > & ¥ ¥ p] DNA )k & >
Implen New NanoPhotometer NP80 &' f¢ & & o

1.2.11 5 2] ZF % : Scientific Industries Vortex-Genie 2 G560 & ¢ & & o



1.2.12 jig# & ¢ * Thermo & e % &

1213 2 B@EAZ L& = £ 25545 ~ BTk o

1.2.14 iF 4 -

1.2.15 T m & F ¥ : Firstek Scientific S-101 & ¢ & & o

1.2.16 f& k& & 3+ * Denver, UltraBASIC UB-10 & F & & > & < 8 Bl{&*T 5 0.01
pH unit -

1217 £ % 2% ~Fg e g o

238 B A

2.1, FplfESF WP WA G AIL(ER A IE S VBN S e R
)2 fEF o T A G2B LY RS F - R SE § 10,0008/ o

22. T HRFER D S HET L p R E2 Xanthomonas campestrzs pv. campestris *
X. campestris pv. raphani 1% % F|tk o 1 YDC 2 % & (Yeast dextrose chalk
agar medium)z & >t 28+2°C # * o

2.3.0.85% w/v NaCl ;3 7% (7 0.02% v/v Tween20):

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

23.1. 4=B~57 2 NaCl v i % % B > 4~ 2 483 -k > & NaCl 2 233 f2 5 > &5
121°C& 15 A~ 4i -
232, F14 & 4 » Tween 20 % NaCl 3% » 442°CT @ 5825 3B 7 o

2.4. mFS £ :F # 432 % X (pH6.5) (%% 2020 & 5% ISTA Validated Seed Health
Testing Method 7-019a)

Compound 1L
K,;HPO, (Scharlau) 08¢g
KH,PO4 (Scharlau) 08¢
KNO; (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)
1«;:«;,%‘. T—f‘:]"f;@ dr N~ o
241. =B #f 7 = A % - i 4§ % ® 7 (Soluble starch - Agar -~ D-
Methionine ~Pyridoxine-HCI % #u4 # ",/TT My der 2 IRk AL R D
ARSI pH B A I 6.5(M 3 6.6) » £ 4 » Soluble starch %
Agar > 5 121°Cim 7 15 4 48 -
2.4.2. 3f % D-Methionine ~ Pyridoxine-HCl % 44 %3 % » fe @2 ¢ » @& *
50% T0% P el 0 B R L RF - R LTk AR S OGRS
B2 0.2 pm 3 Sk i o
2.4.2.1. 7% 2 100 mg 7 Nystatin % 10 ml ¢750% g (EOH) # > & * £ 5 3.5
ml/L °
2.4.2.2. 7% % 10 mg -1 D-Methionine & 10 ml 50%FpF # » & * £ 5 3.0ml/L -
2.4.2.3. % f# 10 mg < Pyridoxine-HC1 % 10 ml 7 50% /Fp @ » % % & 5 1.0
ml/L -
2.42.4. 7% f% 200 mg 11 Cephalexin 7 10 ml £ 50%/FpE @ > ¢ * £ 5 2.5 ml/L -
2.42.5.7% f# & & ¥ 100 mg ¢ Trimethoprim # 10 ml & 70% iF4F ¢ > §
Trlmethoprlm BZRIBAMBEFRT I BIRFE 2T 54
% 25ml/L -
2426 HRALEED HS0CHE 4 » » BEHLBLFE AL » RAcEH] 15
B 9mBp AL > EREFAJIFLSR T IR o
243, B 330 442°C > FAT4EPN @ UFR RIS A o YV iRk KR B
BAARY R FTIEATENALRBLI 43 > A { P RSB

2.5. mCS20ABN 2 iF % |+ 32 & 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,PO, (Scharlau) 28¢g

(NH4)2HPO4 (Ferak) 0.8 g



MgSO,7H,0 (Scharlau) 04¢g

L-Glutamine (Sigma) 6.0g
L-Histidine (Sigma) 10g
D-Glucose (Dextrose) (BD) 1.0g
Distilled/de-ionized water 1000 ml
Soluble starch (Sigma) 25¢g

Bacto agar (BD) 20¢g

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)
1-},;\;@‘. *Efé]‘f;,ﬂ dv N~ o
2.5.1. f=Bir % 2 A3t - if § 7 B¢ (Soluble starch ~ Agar * $#12 % K,ért ) Ao x
ARSI HEI L AL R 2P EE AR PH EX A ED 6.5
6.6) > £ 4 » Soluble starch % Agar » 5 121°Ci= ] 15 # 4 -
252 .38 &% #m; a0 @ BFKS 2 B3Ik 1202 pm 3SR B R o M
S50%FpE e E c AR A -
2.5.2.1. 7% f& 100 mg 7 Nystatin £ 10 ml £ 50% ;Ep (EtOH)® > & * £ % 3.5
ml/L -
2.5.2.2. % j# 200 mg £ Neomycin sulphate (770 U/mg) & 10 ml & -k > i@
* § % 2.0ml/L -
2.5.2.3. 7% f# 500 mg £ Bacitracin (60 U/mg) & 10 ml 2 50%/FpF @ » i@ * & &
2.0 ml/L -
2524, FR A AR T HS0CHE Y » SEHRLBLF AL > RioEn]
Br9cmEHr > ¥ 3 E R A W T o A
253 F 33 4£20C » FOTA4ERN B R EFLE Z ot o YRR KR F o
BAABY DFIFALCENLEHT V4% ”}3 ERRY Sl QL = sle LN

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

Compound 1L

Bacto Agar (BD) 20.0 g
Yeast extract (BD) 100 g
CaCOs (light powder) (Sigma) 200 g
D-Glucose (Dextrose) (BD) 20.0 g

Distilled/de-10nized water 1000 ml




261 BB H 4 0 e F - A FEY (WL BB LR AT o
Pl dcfe ]l 250 mlss % & 0 @ % 500ml F B2 = £4457) 4~ & ?]J\E\'
F Ik S BIRE K 12ICRE 1S A4
262 FRELEEDG50°CH » $EHLWLFeA4 » T AET CaCOs il T
SOR A E (S 6 Jom Km0 BN RFHR TR AT kAR
263. fe ¥ 42 YDC 3 & A F ¥ & % » e Yi(polythene) ¥ %} K# » 37T i%

X /AR

S3B0

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(& A %)z #l # (7 SafeView):

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

2.8.1. =B~ 975 % 4 5 4e » 100ml 1IXTAE 73 /% > #id 4o #4 1 Agarose % 273 fi% o
3 70°C T L3238 & Fpa¥ > 4 & (SafeView) ©

kg
13}“:,: u‘f'q.

29.T5%FpE © 2w & ¥ o

2.10. = F2 3+ -k
2.11. PCR ¥ J& 37| : Taq DNA Polymerase 2x Master Mix RED (1.5 mM MgCl,
final concentration) (AMPLIQON)

2.12. iRl B Y 515

B F(Xer)2 & - 12515 4

DL R EE R R F(Xeo) R L F R e

BB R ]

AEER 513 B 5)(50-3
’ —* s Amplification ) A3 % 3L Remark
Primers Primer sequence (5°-3")
product (bp)
Xce2f TGG GTT TTC GCC TAT CAAAC
c 200 1 7P| Xec ¥ Xer
Xcce2r TGC AAC TAT TCC TAG CAC CG
Xcrl4f CGT TAG CCA GGT AGA AAG CG
o 277 il i) Xer

Xcrldr

TCG CTATTT CCATCT ACC CG




2.13. mF R A5 3 5 0 MR e F 168 FiBEHE RNA » o f32(internal control)

B
JERS SN 313 B 7)(57-3)
Primers Amplification Primer sequence (5°-3’)

product (bp)

BACI16S-F 466 TCC TAC GGG AGG CAGCAGT

BAC16S-R GGA CTA CCA GGG TAT CTAATC CTG TT

2.14. DNA % B & + & #£358(DNA ladders) @ # % 4 100-1,500 bp e DNA 5 £ o
25 A E# v (i B g fl) | REY -
2,16, LB L2 MV 2T @R MY B A&E o

3. Ime sk

31EFETF KB

3.0, R} E 5,000 kA8 S (1 F R E B E)E - fﬁ; » 22 EA e

3.1.2.72% 1,000 #.485 % 10ml 0.85% NaCl * el b > WA S R e AR (2
4°C)en0.85% NaCl 3 i ¢ » 1% T & 2 B (# & 150 rpm) & % 38 (20-

25C)T BF 2.5 P
32X EH MR AT
321, 3% w2 iR B 100 pl B3 F B (R )4 » 900 ul 0.85% NaCl i i *

REBESZ 2T I0"BHFRR - £ p 1075 R 3~ 100 pl 4 » 900

ul 0.85% NaCl 3z R £353 > T 10712 ﬁ%‘ﬁui’ o
322, & $tPele 2 fFfF ¥ Xee 2 Xer 8 Fjthes % & YDC + 2-3 2 > 12 0.85%

NaCliz g T FiE A > RiFR > EHFARFR > 9HFRI 10-10°
cfwml > FEER Z 5 B Ax 97 & ) 30-300 B i -

3.23. 70 ¥ K22 iEMHT 510.85% NaCl i3 %

324 fh A ul ke R B fFRRA0107)  HE e fFfrs s #
PR » £ B~ 100ul jf ** mFS 2 mCS20ABN X 43 % A+ > 1 r\f;’]
LA = &5 i (7% F o %% 7 22 HmFS 2 mCS20ABN & %
3282 C ~ 12 R TR A 47 % o

3255 R BB B WALER LOEF L L ET) 0 X SRL HE R

/Iua E—’*’i’m’ﬁf i fi L 355%}4&“%%“ a? 7t g

3251 % 7% i i 0 30-300 2 F o 75 B AR 300 9 F sk o X

&

¥
(many) % 7 7% 2 B 5 343 ,#k,sf P RARI ARE DR B R 2 B AR



IAREET 0 Bledr i "o (confluent) o 7 6 MR E R TP mALE o

3252. Xcc 2 Xer emFS L EJH PR LAY T XFI A/ RFE ¥ B KRR
kR (R - ) ek T o b RN ACHE LB RSB
PE > AV R R BT R RA P uE 0 E] .

3.2.5.3. Xcc 2 Xcr = mCS20ABN L:Z 8 2 % A v 5k F ¢ ALfe kA o %
Blp ok ks CBI(R- ) a7 i i 4T E B
P AR o

3254 . F - &P 2ZFIE ARSI TG AR o

3255 AR FORFERER EFRES

326 F 3 st EE FEAH&E? P B A I OPB00 %ﬁf’fiaﬁ 18
FwYDCH A A hET > TR EHBED hXee 2 Xer FiE £ 38 2
YDC# % A (T2 40k o

3.2.6.1.%YDC$—‘§%#§A\%\4-6 BRlUEE - L RR I TRARE- BV
RAK 2 FALAMEFELFONE  NELII 7S o

3.3. 2 YDC £ % F |+ 235 5 18 {7 #4

33.1. B st 0 Xee 2 Xer e 2 YDC 3 & 4 o

332852882 C ~ 12 ) Pk A 23X > BH 4 LA

333. HEHRERGA P HTHBERFT Y PF LG L3 Xee 2 Xor ) B
Ve - p{f]é °

333.1.Xcc 2 Xer - YDC 3 A A E k% ¢ AfF A% - T EnH M (Bl-) -

334. F 55 %’% i Xee & Xer enjFE > PHB-7 52 F7E €7 PCR g RIEE T - F#cE
RE 0 BT ARSETRILY o S GE o T OA e BT 6B
YUF R W EE e USRI E - R W EFE R ImlaE FRY K

3.4.% & f=4a4) F & (Polymerase Chain Reaction)#z 8|

34.1. 1 * £%F Xee 2 Xer &3 & — Mensl 3+ 0 Xee2f/ Xee2r 2 Xerl4f/ Xerl4r o

3420 % £4- Hlw Eﬁm)% st 51+ ¢ BAC16S-F/ BAC16S-R -

3.4.3. & % PCR reaction mixture : & 200 ul <7 PCR &t ¢ ¢ 4 » 19 pl 2 PCR
FReRts » L4~ HhA33AWUH 2 mpRFR Ll B 20 -

3.4.3.1.PCR K izt fie = 4o

Compound BRXER A
Sterile water 6.5 ul
Taq 2x Mix RED * 1X 10 wl

Xcee2f (10 uM) 0.25 uM 0.5 ul



Xce2r (10 uM) 0.25 uM 0.5 ul

Xcerl4f (10 uM) 0.25 uM 0.5 ul
Xcrl4r (10 uM) 0.25 uM 0.5 ul
BACI16S-F (10 uM) 0.125 uM 0.25 pl
BAC16S-R (10 uM) 0.125 uyM 0.25 ul
Suspension 1wl

“m 7 dNTP 0.4mM ~ MgCl, 1.5mM ~ Taq DNA polymerase 0.2 units/pl °

3432. i PCRF 2 t&¥le 7 7

34321 #F&% e T RN FRL w AR TR

34322 ¥R E D Xee 2 Xor 2 FR 2 m AR IER o

34323, f fpeie o His 2t Xee 25 Xor FR 2 o R IR

34324 . 29 $#RE I ZFK -

3.44.PCR F J&if it

3441.95CF 5~ 4 -

3442 % Hk e 7 95C/30F) ~ 60°C/30 F5 ~ 72°C/30F) » £ 35 B Pa¥k -

3443.72CF 10 ~ 45is ® 1k > 58 3 4C -

3A5?%QHHR§%:%SMKRé#(sfﬁ%wq&f<béﬁ%
Z 9 ¥R %2 ) £ 100 bp 2 DNA ladder » ™1 7 7 2% 2> 4 #|(SafeView)
2 2%R AR EFRALST(ASV 45 2 48) 5 =AM B 1x TAE buffer
(Ix tris acetate EDTA) o #-7 AP ¥ »C B ifom 47 % Sudp Rissr o

3.4.6. AT AL 475 % PCR A2 4 ix 4 “’J‘°

3.4.6.1. 2 200bp 22 466 bp = £ : &H 7 3 Xcc o

3.4.6.2. £ 200 bp 277 bp £2 466 bp = {4 & E 277 bp 22 466 bp = (£ : {48 &
3 Xcr e

34.63. % 466bp — iEH ¢ f ftpR ez H W2t Xec & Xer 2 e

3.4.6.4. % wE 1 rﬁ%apa*&“:
3465 7 v P ¥ 2 PCR % %
PCR & 8| -

o
g0y

=% Ik
=)

|

A

W
~=h

=%

=

Y8

A

ey

$

N

Wy

_f\

(7

T\\

3.5, vops ARl 7 g (R F R )

351 hif ¥ PRET 0 A FRBSEL ST IAL 348 E s

352.%-YDC A A B A 2448 | FFehg FEHAEI P 7 Sml & Frk2 2
B R RFR AL E(ODwo) © R KA FERIFRERERLE
(ODgoo) % 0.1-0.2 » wﬁ%&&kaaalodmmouw&m%%ﬁg%
BRERHESE T 7 ropRERENELAP O 24 ¥ T



X ERIEBRE Y 138 Pl e
3.5.3. i 3.5.2.9 Fp#-t YDC 33 % A 1+ 33 % 24-48 ] pF i Xee e Xor 2 Fir 2
mm§ﬂ$lmﬁMﬂmm%&&’ifﬁ%fﬁﬁ%i%%ﬁ;ﬂﬁﬁ
ﬁﬁ@%#%fﬁnégﬁﬁgo CEEREL R Y EHtko
354 B2 A BBy Ev 4 LB AR 2582TC > % p LBE-12 | PFrentk BT o
355 B E pEREY > ERALCSHITIRAER S EiEE Xee fr Xer
ﬁﬁﬁiﬂ%%@ﬁﬁ*mﬁﬁﬁww@ﬁ%’
3551 MIER F L S Hp ~ EARZ AR D L E RN B azi;l;;g,: P 2,
7T 2% at 0 ;ﬂﬁ\:a Xce o
3552. Eor o i WERSEL P L AMFEE S22 F%r RE
B R T ¥ WA T A 0 Ftk & Xer o

3.6. F F RHEF RN FFZE L F CHEF w R sbp fie Rl AT L E

Xcc & Xer #lh 5

| R
il . :
| EEAR AR F RRMAS |

e #
"1 -3 : ‘l’ L ,
ey | YDCHE A S4B %) & B EEAL A 34 "“>1 s RMERROGLE K fr)

Xcr i H i{
Wk 5 #7 R 45200 bp %, r= ""“'""““'"""“'“'""‘,
<—{ ZTTszDNAH Py <—‘ PCR & & ok 5 #7 ‘ L_‘}?‘ FRARMASESREELE |

[ ] Lo BAEATA MU |
: _ b ERRR AL BN E AR
5k #4427 bp sk ] 00 4% Tk A EMAF200bp | 11 lea‘.%ﬁiéiim‘ii& :
200 bp#i1277 bp= DNA K & 4% % 2 DNAR Fufka [ ----------- Toomsoeeees
] [ S
e 7 & l | A i Xec |
o fa i Xer % 4k b b i Xee ' ne s S e 1

o B O REERER
PN 23 RS R

XA~ 4TPCR & % > #7F ‘m F#5 iRl 17 466 bp 2= DNA ¥ i



4.5 % 2%
4.1. ﬁ&ﬁé—i:fﬁ’w’%im AA L EEPBr A A A FAMFSEBAA LY AL
DR CFRRR T H 3 BBl A% 0 & A EmCS20ABN B & A A
AR ¢ CAERATF BB FAE > THIEKRE G L F R
2R AXe) A L F IR ER w F s B F(Xer) ¢ E A 3R 0
R F e ET - H YDC A F o

42. F = YDC R AT A A HXF & IR T BB EE > A R
* 7 F Xeet 2 Xero AN ANAZRGEFT - PCR#EZ -

43. T AL 178523 PCR#E A PF > R IR 4660 bp | i+ T 2375
B2 73 Xecds Xero 23.200bp ~ 277 bp &2 466 bp 3 B ik & 277 bp &
466bp2 BiEH 2L T HeE 7 3 Xer s ZI200bp 22 466bp 2 B iEH & o
W73 7 Xce e

4.4, Fp RLREE R T "fﬁ%ﬁ’f@ﬁ"ﬁﬁ’ FHRER 5~
;:Ff B AL LR A iR &ﬁfi}%ﬁi’ kTR AR Xee s

FGho v AW ERSL P by ABFeR  $22 E%yE FE
j}é RSy o fu——g » WE T ER MERE Xer o

Bl- 8B %187% Xec? Xer emFS L5 M & A+ 5% F A6k
F7% > &2mCS20ABN LE e £ AV R IkF ¢ Ak {E
CRR I T 2R S ES e AL I



Bl- ~ 8283 X s Xee2 Xer & YDCE AR T AR ¢ AfrmiE » £ 8
o FE 1-1 e 2-1 F RS2 R W EE 0 AR N FE -]
13

=
e e %‘3 2

2t Xanthomonas ' > 7% 2-1 1% & 5 02 /% >

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

3000 bp

1500 bp [

1000 bp

500bp

— e em e wae Ll

277bp
200 bp

100 bp

Bl= ~ddw 2 R Fk2 529 B Xe 5 ivf o FlIEs 85 K
Xanthomonas euvesicatoria 2. . ¥t %2 » H64 fr C6-2 & + F - &5
2 ﬁ?‘)ﬁa 7 X. campestris pv. campestris » XCRNI fv R1 5 + F i=
L iE F ﬁﬁﬁ%[ﬁ? 7| X. campestris pv. raphani

5.%% é,FJe

51.57%% \MEE Rk WE A 2007 S FF FEIALFEREF W

1



5.2.

5.3.

54.

5.5.

] 1252 8k 2. Xanthomonas campestris pv. raphani » 18 4 7325 ¢ 7| 16:87-
90 -

BREFE L2003 ERfEFwFpET L LEEL P EERPARA
i A S ey € % (= )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.



Z A ‘%ﬁv}i-ﬁe 3&,{){?5 (Acidovorax citrulli, syn. Acidovorax avenae subsp. citrulli)
R s

Wi -
iz % B 2 U8 4 B %2 (Enzyme Linked Immuno-sorbent Assay, ELISA )

WRIZEMA

EH A P e F S S (Acidovorax citrulli, Acit) 2_ ¥ p| - * ¥ P>
2 Th 0 E ¥R T AR L & R fi i3 (direct ELISA)GE 17 6 /N % s 2 it te
B> T W ELISAGE B4 47 &~ 17 A B < & B0 & &7 £ 405nm/492nm 2. v

7L
B o

1. BBREXKA

L1
BWRIFATT AP FE LR RRUAF A WA T L RS AR RS
%P~ ELISA# A W 2 ELISAS R EART FE L RPISF R " IREF
w@%awwémwzﬁﬁﬁwﬁ@ @%Mr@%o?ﬁﬁip;s%n
BT a3 s B IR BT B~ B R Tk s
Eq]

1.2.1 ELISAP§ A + % ¢ & K 405nm ~ 492nm i R34 i K

122585 % 4 MEITCERF -

M3ﬁﬁpﬁ IPF@ﬁﬁﬁéﬁo

124~ NHcB 2L B2 frB ok d o

2 A

21384

2.1.1. *&igi% (PBST)
NaCl 80¢g
NazHPO4 . 2H20 1.15 g
KH,PO* 02¢g
KCl 02¢g
Tween-20 0.5ml
NaN; 02¢g

AApHE T 744 43 33 -k T % ¥ 1000ml



2.1.2. # & ¥ % (coating buffer)
Na,HCO; 2.93 g
Na,CO; 1.59 g
£ApHE T 9.64 4 PBSTZ &% 1000ml

2.1.3. # 5 % B~ {77 (sample extraction buffer)

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

LAPpHE T 748 42 35 -k 3 £ 1000ml
2.1.4. ¥ & ¥ 7% (Conjugate buffer)

BSA 20¢g

AApHEZ 74 F 4 PBST 2 & 1 000ml
2.1.5. A B ¥ % (Substrate buffer)

C4H11N02 97.0 ml
NaN; 02¢
MgCl, « 6H,O 0.1g

AApHE T 9.8F v 3 -k I % F 1000ml
2.1.6.47s 75 * Anti-Aac IgG coating antibody ~ Antibody-enzyme
conjugate
2.8 i 424
221?)@5 A6t R S R ERE o
222 p 8 31 B ¥ (Pipette tips) : fle E LB L BRE > 2 E R RPN 2 B ARS
223.% /i ¥ . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
RERHEANZ AT BT DL LEREFRIBRENI BT o
224=~t g Apg ) R RE o
] omitiE o Nk R 2 ﬁé%@?]fﬂm i EFEA ST ﬁx‘lﬁ"‘ﬁ ;
F2oo A% AR E2Z BT EEGREASY RAH o
3. a2
3.0 46F BT 2 7w
3+ 3T g = RaREY > & 20 F XA pFHI o



3127@Aﬁﬂw7rg]osA¢,§ga?%, & B3P RAT D
fgv *;\r PR BT B~ B ik e

313+ F T 67 1fERIbBZ sl D@L RE T /i A 2537
AEENE S FRERF1IZ2F2PE BN ESSaRERY o

3.2, m 7t iR

3.2.1.5#%- Anti-Bacteria coating antibody '~ zyﬁtﬁ % ek AL T B ﬁiﬁ‘ﬁ P 1A

o

-

'I\,{iuu'(g VA‘,T E’,{ip)\/ﬁh—i 96 ’hi.,{%(g -Fé y & ~ ,T » 10()“1 ’ ﬂ'ﬂ .;é B I,Ph-
BEY 4&37(:}-—/3-75; )@4 o] PR o
322. B s ks i eV e » B AR F F 3 'Jf}flib‘r Bl# b

%°%£#\ﬁwudia71#%g@ ﬁﬁwﬁ%wggiﬁw$
P e (TR B L E B e = LIO(W/V) o B TR B R 0 R SR
BEFE -
323%@@%%3% LA~ 96 AR A Y o & ok 100ul 0 F & #
R AR (fHR)E F 0 N R FES R (L HR) Y FHRHRE -
324*H%E£*U”$ﬂ£’“4cﬁﬁﬁﬁz’Mpm$ﬂ¢p%%§§W AR
3= BB LI IR F 57 o

o

3.2.5.#%- antibody-enzyme conjugate ! & & % ek R LT B gtﬁf B R
451{'(3‘5);,1 E’g\f)sg’*__]_,{p(&_'g ’—471}3_7‘ IOOMI’ H-H 'E_ﬁﬁ)‘fﬁ‘/ﬂﬁa ’

W3TCEREMF R PFo

326%i§umﬁﬁ¢$%§§’@ﬁﬁ%%4ﬁ’%ﬁﬁﬁﬁ#i%@#J
b A

3.2.7.# p-nitrophenyl phosphate disodium(PNP) £ A % =% & 1mg/ml )k & fie
Wb BoppE 7 AT RRE > A NER L ER I T EY o &
R~ 100ul » Bpr B e r RRE PN EBEEE 1) PFo

3.2.8. B~ jic g 45 > 72 ELISA 3 &4 17 & A4 7 405nm/492nm 2. % {T g ©

ﬁﬁiwﬁﬁﬁ&%?éﬂiﬁﬁﬂﬁaméao



3.3.m A%
IS5 ke 1 S B B e R AR T R R

TR RIE
|

anti-bacteria coating antibody

y
1 8RB B R

l

antibody-enzyme conjugate

1 mg/mlde 5% Bk 8% & A 8 R0k

405 nm/492 nm = & 5 {4

l
{ l

MR LR A B Ho B4R SR WA R
B ROME $ BB 4R i HEARBEHBER
B2 > Bpik WAl 2 24% - BPiZdk
e h BARRR SRS BAZRR

B SRR P PERIELDL F R(fe % Acidovorax citrulli e pE)E P EERE
(B )tk & o M ELISA E a7 R4 TR jcEss - FE§F 7@
HRE2 SHREFRI V. FRESTES fF BERESTEZ 28
I AT ZRM T G Acit

RS 2=
i3 3 M5 % % (Selective broth medium) 2 % & fs4asy & Jis(Polymerase chain
reaction, PCR)

BRI E[A
ﬂ*%ﬁﬁ%%ﬁéﬁﬁéjﬁ%&mﬁg%’%%%ﬁﬁwgﬁﬁﬁﬁﬁ@
8 F B PIETE RS ST 7 (Acidovorax citrulli, Acit)2. & — |+ i



LERAKXHF
1.1 &3 %ﬁzPlﬁ% TERFFE IR CRRAF o AFLIR T oA
T HEOAF CRRAALEGTIERRE L RS TR EIRE

ﬁi“’ EFHETLPNEET TR 24P FH T RELEHE B iR

NFEHRLERY o

1.2. 3K &

1.2 1.8 EREH 04

122. 3L ~5LE 2 % & = & 857 o

1.2.3. 2@ % : Scientific Industries Vortex-Genie 2 G560 & [ & & ©

1.2.4. & A4k 17 & © SUS 304 fr o o

1.2.5.30+£2 °C3: % 45 * JC GL-550&¢ e 5 5 o

1.2.6. 158 2.2 % 4 : LIAN SHEN LUS-1502 F % &- -

1.2.7. % 8 % B/ [f] % * Hirayama HVE-50 & f& & & o

1.2.8. ® i# &< ¥ : Hitachi CTISRE= F & & o

1.2.9. B & pe4asy & Ji ik © ABI Veriti ™ Thermal cyclert I & &- ©

12.10. R A %% :DNATAAHTY » 5 RARSE T RERE

1.2.11. % # B4p £ % : FloGel FGIS-3 & I % & o

1.2.12. B o % (1l ~ 10 pl ~ 20 ul ~ 100 ul ~ 1000 pl ~ 5 ml) ©

1.2.13. & + = T : AND GR200&" ¢ % & ©

2. 34 A

21 HRIES W N AEAIL(ERI NP A A E S N iR
ER)2 5 SR LT 30,0005 0 A R 6 B R & 0 F B R 5
5,000 3F o

2.2. 3% 2 ;X WFB68 ;% it 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

1ﬁ&ﬁﬁ’%%%£ﬁ%ﬁ\%&i@6mC%ﬁﬁo

PR EE G A R & FRE TS5 % pedr kiR 0 2k 4°C k4l
WEFET > FRARSRE S FIED 4045°C 2 {5 4e r o

kiR e

Methyl violet B | mg/ml #& -k » # 1L 3 %% e » 10 ml k5%

Carbenicillin 50 mg/ml & F-k » # 1L %% 4 » 1mlk g it

Cefoperazone 50 mg/ml & f°k » # 1 L3 & %4 » 1 mlik iR
Cycloheximide 200 mg/ml 75 %iFp## - # 1 L33 % i 4c » 1 ml ik $5i%

2.3.YDC #2 % # (Yeast extract Dextrose CaCO; medium, YDC)
YDC# & A2 @3

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

2.4. Agarose (CONDA g [r & -1 ) o o
2.5.50ml s g o

2.6. 7 F2 3+ -k (ddw) -

27. 7 F 8 PCREFF g o

28 #F 1.5mlid F N 8s g o

2.9. PCR # B|:5 3| -

2.10. Acit & - £351 3 % SEQID4/ SEQIDS -

. Insert i
Primers , Primer sequence (5°-3”) References
size (bp)
SEQID4 TCg TCATTA CTg AAT TTC AAC
Schaad et al.,
246 A
1999

SEQIDS CCT CCACCAACCAATACg CT




2.11. WA A »xt 51+ ¥ 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 ggC TCA g

2.12.DNA # &+ 2H#3E 1 7 % 4 100-3,000 bp s DNA # £

2.13. ¥:pa % > % &/ (SafeView) o

214, & ~ | EREF D SFET LR R NG EIE % s Fl(Acit) FlTR L iy
g fm F AR DO [F] A. cattleyae (Acat) Fitk » 12 YDC 35 & 3% 30°CE2 #% # o

2.15. 1x Tris acetate EDTA Buffer(TAE)

3. A2

3L MEHPBARE IR

3&Lﬁﬂ§ﬁ&ﬁ%ﬁ:@22ﬁ%ﬁﬁﬁ%°Pﬁﬂﬁﬁ+@mwﬂ’j’
STHEEFFRESLEREMRE AR BARMSLZ &R L AN AE
F(ed ANERAA)ZE B RERE2LEEEREL R BA RN 3L
= AEF L o

32 A F P lmpF ¢ MEFRIAES R ER O SR FOEREEE AR 0 330
°C* 12 160rpm ZiF & % 72 | FF -

32,87 ARG

320 5 B RERTRE T2 PG FRB R SOml g ¥ ¢ o
LA (s A) R 10mlBE E i A LA (ke
ASERA) > BmBE20mle &R o

322 5 AR A § S P SRR AE o L A TR R 2 50
R N LT RT T IN T oy Rt
i o

323, 4 F 2 10,000 rpm 3 i T B i AL 30 A4k R A L iR o

324, % - s g de | mlf Epk #onikd W8 1 ml ik o %8 i (DNA
Fo ) (- 7 55-20 °C Tk 5 > % PCR & *

=f

3.3. B & prdadh £ f(PCR)# 7]
33.1. % * 4%t Acit & 3 & — {25313 $ SEQID4/ SEQIDS



33.1.2 @ * &4 - g enR pxit 31 5 $F UpBacF/ UpBacR

3.3.1.3. # % PCR reaction mixture : 200 ul :7PCR ¥ ¢ # ¥ » 24 ul 2 PCR
F i ts » & 4o r 1pl 2 DNA #48 o

3.3.1.4. PCR F Jiif fie 4o

Compound B4ER B 25
Sterile water 9.7 ul
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) 0.16pM 0.4ul
UpBacR(10 puM) 0.16uM 0.4ul
DNA 1wl

'™ 2 ANTP 0.4 mM ~ MgCl, 1.5 mM ~ Taq DNA polymerase 0.2 units/ul

3.3.1.5. i 7 PCR ¥ & 2. DNA #% 44 :

33.1.5.1. 3%k = 22 %22 DNA 5 B% o

33.1.5.2. & P8 2 ¢ Acit 13 Ftk 2 DNA X2~ o

33.1.53. § P Acat =2 k2. DNA X B o

33.1.54. 7z ¢ #HRE & Fk(ddw)E E #2312 & R (mWFB6S) °

3.3.1.6. PCR ¥ i it :

Stepl1 : 95°C * &5 4~ 45 °
Step2 : (95°C30 ) ~53°C304) ~72°C30F))* 35 a3k -
Step3 :72°C F &5 A 4atsizit » %8 3 4°C -

3317. T #4424 PCR A :B~6ul2 PCR A (¢ $R&e T ¥pe 30
¥R 222 100 bp 2 ladder) » ™ 7 7 i k% 2> 4 &|(SafeView)z 2% *5
AR T T AAIT(100V 0 30 2 48) 5 7 A M & 1x TAE buffer (1x tris
acetate EDTA) o % *™ % A B o 47 K SR dn R o



3.4. AR

Nfata AME R R ARBFETEE

B A2 5% B 4 i 3 B ELIY &

l
PCR
l

Tk
#k ot 8145246 bp 2 # ot KRB 4F246 bp s
1511 bp DNA KB F{%& % | | 1511 bp DNA B B f& %

Ak A N e AR S R AR ONEE
AMEpE A M RRE A

4. %52 R AL R KL PCRE* - P pPF I RE T HRAR
2B ER > FIRBME o TV L EZKRME T Acit o

4.1. 51+ % SEQID4/ SEQID5 ~ UpBacF/ UpBacR 2. PCR &% -

4.1.1. & ¥R 2 113246 bp ~ 1511 bp 5+ o

4.12. p HEE R 1511 bp ixF o

413.720 HReEZEF A2 o

414 B E MR E I HBEAE 2 246bp ~ 1511 bp iEF > BT 2 2 %KY
z 7 Acite

4.1.5. 335 eF WO IS bp i » 7 HETHEF F 7 2L Acit 2 o (B 1) 4e3d
Bl M IS1lbp ik H  miZ AR T2 PCR B % - 23R HK-324.
2 Iml @5z R 5 1002 107 £A7:i2 {7 PCR #& R -



Ladder 23 5 & dbermd®W + — Ladder

1500
1000

Bl AR Blgdor fulied 23 L A% 53k E(l 23456%)
B~ 79 e e ddw 22 mWFB68 ™ 2 I (+)~ f (—)$B e o

5.%7% %

51.% F‘]ﬁ”‘%ﬁﬁ' 02012 R E A T EF 2 ER A o F 7175 201248 0
BTEAEFEFANELIE - RFAEF o Sa > SH-89F o

S8 Blg 2 £ 02003 oF & 4 W FRY LS HEL R LR AR
A R Y ¢ &HT[(=)° FI95-115-

53.% Fgg e mwoﬂﬁmmﬂ%ﬁ%mﬁ@#ﬁ’P% DR ikl
WE AL Hm= o o¥¢ o 58F o

54 K& % 21999 - %ﬁ’—’fr;ﬁ RN K e B A RERZ R F RPN
B v BLBmlhe 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.



ENPFREEHER Bi#+ (Cucumber green mottle mosaic virus ) | 2

R
fi% % B & 88 4 & %12 (Enzyme Linked Immuno-sorbent Assay, ELISA)

R L

JAEAFRHS P AR fz.f_q',% R # (Cucumber green mottle mosaic

virus » CGMMV ) 2. T M4 R o AR % (500 B B pk 2 TS PRl % v vz
(direct ELISA)i& FCGMMV 2 # iB| > & M ELISAR 4 7 R4~ 17 A F X i 4 &

L F &7 % 405nm/492nmz_ v T {8 e

LEREKE
11.%5
KRBT B AR R A WL
§P - ELISA# Ao 1 % ELISA % W R A2 5 § % 2 # fhin &
S 2 JARER A B AR BRI KRR Ty
PORATR R R L IR 0T A B A
1.2. % &
1.2.1.ELISAG# @ 4 7 % © & j £ 405nm ~ 492nm if 2] 3* i ¥
122588 %4 7 a#8FE37C R
L23RskA BB L 7 AR B -
124~ Nr @it B2 e g o
o

125284 - &5 w * » 7 2iF28°CHR B -

\“_t)f‘

238 A
21324
2.1.1.% i % (PBST)

NaCl 80g
NazHPO4’2H20 1.15 g
KH2P04 0.2 g
KCl 02¢g
Tween 20 0.5 ml
NaN; 02¢g

LA pHEST 74 F 42 33 K3 % F 1000ml
2.1.2 4% % % {#7% (coating buffer)



Na2HCO3
Na2CO3

293¢
1.59¢

A£#ApHEZX 9.6 £ 4 PBST % & & 1000ml
2.1.3.3% & 3 B~ 7% (sample extraction buffer)

NaCl
KH2PO4

Na2HPO4 -12H20

Ovalbumine (Grade II)

Tween 20
PVP

AApHEL 741

80¢g
1.0g
145¢g
20¢g
10.0 ml
200¢g

v Bk 3 % E 1000ml
2.14.% & ¥ frin (Conjugate buffer)

BSA 2g
PVP-40 20¢g
Na azide 02¢g
£# pHED 741 4 PBST % % 1000ml

2.1.5. A& B ¥ % (Substrate buffer)
Diethanolamin 97.0 ml
Na azide 02¢g
MgClz’6HzO 0.1 g

AAPpHED 9.8 f 43 33 -k 1 % F 1000ml
2.1.6.4s i * Anti- CGMMYV coating antibody » Antibody-enzyme conjugate

A %i*ﬁ
221};}’@5 DAT96IL R s R ERE o
222 pc 33 B g (Pipette tlps) CREMERAERRE A ERKRF R

2.23.5 w /i B . i * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
AEFRA LIRSS R DLFLEFERRIBREFIERY o
2248 Bk > RFRS HER S ARG S AR A
Al watr Rt N2 RBAER M AL EFNEA ST ﬁxizv“ﬂ ;
20 ARENEEZRRTA LS RFASY RLAH o

3. e E

31.48F BT 2 7 g

3L @ Fp ke (e K diEin) 0 £ IR FI MRS AP RES 0 R
PR AARAZE R D > T EEHS T I 2B



31274+ 2 P R4 - k& RN
B 28°C2 g4 B3 TR
3A3 M A A2 A A <)
—r}fi,\rj:‘ N /‘?‘r‘sf]()S;}A,\ )
v N E R R T B O~ BR gy
%%’EﬁimﬁWFWﬁw B §
1 5K ERE > B>
3.2.:},%%%&«?]

g

M )
-F
>
b
i
=

A B B g B R

3.2.1.#%- Anti-Virus coating antibody '/ 4% f % =% & g £ ¢

eI BRPT 06 e H P > & XL~ IOOul ’

ﬁ'{ﬁ?’ﬁ‘a’% s 11NN

Fpe® L~ R
g7 W3TCEERF B2 -

3223"»119'1/”4/'@/:?/}@/msé\%ﬁ’«ﬂﬁ‘?ﬁ/}a/mzak v B :}p#__,_)%.v/’ﬁ'?i
ol T

3234 R AL E o 4o~ 10 8 :&‘_1}?\ ﬁﬁvﬁﬁi CGMMYV #
H 8 R S = LI0(W/V)) » B %087 i B o

324w AT B WL e R Y 0 F R 100l F R
PR B (f $E)E 7 COMMYV 53 S 87 e 5
kL

325 8B H I R EACHF BBk 0 MIRIER ;;L;;tg,ﬂgt{gﬁ S5s4 0 L F
%ﬁ/ﬁ/’b“«k’ R g 4 #ﬁ#i)%-‘“'/ﬁpgbﬁ’i°
3.2.6.#-antibody-enzyme con]ugate B g R R

Vi G Ak A Sl

WITCREE#FE B4 | o

‘_,Eg._?:ﬁx 3 f@,—,,z(?'r?

Q€45 0 TR
e (I ﬁ'%)é i®

T l«;"—, f{ﬁ‘f? s 11NN

Gy
v E R~ 100p] 0 B R R O~ R E Y

40
[

327 Mg iz i S s ds o L EAFFAR2S BB EHITIEY
E T

3.2.8.#-p-nitrophenyl phosphate disodium (PNP)£r 2L & % =% % 1mg/ml <k &
el N dg P Z AT ERE > N N ES LIRS R TS
& )1~ 100l > - E B R E N 37CH 4 % 30 4 4~1 /] FF o
32950 jcg 4 > 2 ELISA# &

& 47 kA 17 405nm/492nm 2 T iE e 312 ¢ 4R
MR Ry Rk Fp (7%

b



E")_q }{‘\3' q}\ if}%* /F e ﬁi'l‘ ;&m

Anti-Virus Coating antibody

40 R AR B R

Antibody-enzyme conjugate
Tma/milig: M 535 8% 8% & AL E 30k
405nm/492nm = & YL i

MRl e BRIE A AR KRR R A A 8 R
JE ¥R 40 9B W AE 2 242 JE ¥R 48 R A 2 21%
Sb o Bpgnata| |RT O RRGRE

=
I

§=
&
—

DI %\i
ﬁ\ﬁﬁﬁkﬁﬂéﬁﬁﬁﬁﬂiﬁMMV$4ﬁﬁ
K )’F{r‘% r4 ELISA Pé AT RA TR T E

VE B F R (i
F% B F R
ST R R CE S | F R g 2
’fﬁ z7 CGMMV o

o

:E 9 b iﬂﬁ
\rn
“ -—ﬁ‘{\__ mﬂ,

>&‘\ "3\\-

\\\_
il



#A %ﬁ' :);53 ( Cucumber mosaic virus) ¥ ip|> #

R
fiz % o 2 FU 4 & v% *# (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI E@A

FH AR P /f\{}';% % :}}iai (Cucumber mosaic virus » CMV)2_ T4 ¥ B] o &

B E TR PR A PR S PO £ & v '/ (indirect ELISA)iE FCMVZ & B] » &

M ELISAR &4 47 &R A 47 A B < p¥ % B0 & &1 5 405nm/492nm 2. w3 T B o

LEREKA

1.1.3% 5

WP TE e R E TR KRR AT A AR T L P E T RS F B
IﬂBAﬁ%ﬁ@%EH&ﬁﬁﬁﬂﬁﬁ%**ﬁﬁW%Hé 5 ’

P2 PR AER A T RPIARHRAERT Ty BB RS ¢ R32P L

TR T N EFEFEAL AR BN B T o

1.2.3k %

1.2.1.LELISA B4 17 1% © & %% > Z 4 & 405nm ~ 492nm i Jp| # ic T;‘f °

12285 &4 0 7 23T CEREEK -

123 R5pFREE - VAR, B85 H -

124~ NERBBOL B2 MBS E o

2384 B3R A

2,138

2.1.1.:%5i%7% (PBST)
NaCl 80 g
Na,HPO,-2H,0 1.15 ¢
KH,POq 02 g
KCl 02 g
Tween-20 0.5 ml
NaNj; 02 ¢
AAPHEL 74 42 g+ K1 BE
1000ml

2.1.2. 4% & % B~ % 7% (sample extraction buffer) :



Na,HCO; 293 g
Na,COs 1.59 ¢
£ pHE T 9.64 4 PBSTZ 44§ 1000ml

2.1.3.% & ¥ =ik (Conjugate buffer) :

BSA 20 ¢
PVP-40 200 g
NaN; 02 ¢

LA pH®EE 741 4 PBST % % 1000ml
2.1.4. L B % =% (Substrate buffer) :

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

L pH B3 9.8 & 44 45 k3 % F 1000ml
2.1.5.:}@1& # * Anti- CMV IgG -~ Goat anti-rabbit AP conjugate
2.8 % 4
221F@$ D 4967 HE o AE S %p@; :
222 BB BB (Plpette tips)  fe G AR E L BARRE A EFRF LR
B o
223.% @ /i . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
RERFHRA R ZFRS BT DS ENERES BB ENI R
2243ﬁﬁ@ AR SRR

Il wat R N E 2 RBAER BT Tx%ék’@?ﬁr%ﬂﬁs}%
F2oo Rig#% @2 2 it f A pARSY RAY -
3.5 e i
38T Y2 T
Mlﬁ+%ﬁ<: FoRE A RfhREY 5 E 2 AE U

R r'
312T@ w2 AFH0Se 9"%§W¢ﬁ§’%ﬁ?é§32ﬁﬂ%W%ﬁ$
A FFF WA T B O~ B R e P
BA3BF F T a5 - I %t T LR T R AR £z 8
%“éza’Aﬁﬁﬁ%Mﬁn ZHEE -V E S BN R R

k-r\}

32,5 4 Rl



32U MRIEF R AL 0 4 10 B 22 R FZ P R (T w8 0 5P iR
=L10(W/V)) » &4 B R 'lz?fﬂﬂﬁ* 5 e o
322%\,_4«13%,1347\ B~ 96 B H P o F R 100Ul 0 F R 2 @LZ"E L ¥
BALy e (f HE)2 2 h3 (CMV) g0k (T $PR)5 174
3.2.3. :lz—ﬁrg 4,54;9:» L ﬂﬁ’“4CF Mei o MRRR TR & 59@_, i¥
WFEAZ o BRI RYE g o
324;’5—[?5:3 Fun ;i. V] ‘s‘é’__

»

% i (conjugate buffer) i #g & 77 & BfFfg - o~

o
1]’\2—7‘1' 13 ;[-;va(iﬁ ¢ & E DS 100”’1 ’ %‘E_;.%L PN 1/3‘—/{%‘@ ¢

;*
¥ o4
w\-ﬁ fm

Ak 2]
3.2.5. 7 18 R iEin ikt
/R S T
3.2.6. %0 X fud s 5 il #& % % (Goat anti-rabbit AP conjugate) B R R Y
AR T "Etﬁrﬁ s AN R HE R R B BT g Y o & ok~ 100l >
BRI R EY > NITCERE#RE R2 P
327N kiR FAKELE S~ B FEA A2 Bl Edpi A
K7 N B Tl
3.2.8.#- p-nitrophenyl phosphate disodium (PNP) £ A & % /% i& 1mg/ml )k &
el S de MR R AT RRE > N N E R A BRI GEE Y
& RL o~ 100pl > BprE A R E N 3TCH FHFE 30 4 48~ ) PF o
3.2.9.3~ 9 BB 45 » 2 ELISA 3# i A 45 & A 47 405nm/492nm 2. s < i » 2.2 © 4p
MedMAom e R Bk HERY Fp FAT

S L EFELR MR

3.3 4z
B RO A R T R B

BIHRYFREY
|
|ﬁﬁT@&|

| Anti-Virus 1gG |

[ LEhisbieger |
1 mg/mlisgk P #h B B & K 8 3R
[ 405nm/492nmz B ki |
I
! l
WA S REE S & | | RARSRIES &R

REHBMBWE22| |EHBARKEZ2E
b A Rs| | BT BFRERE

%




EE R TR EREDF B(ed CMV 3 280)% § F LHBE(ER 2
) g

=~

5y IJ_
Z ':E,- 5:
pu.

o 1 ELISA# B A kAT Bt % A2 fF BHRE
BT H GRERES [ F BHRERIREL 2B

TR F CMV -



I~% %é}&ﬁf)ﬁs# ( Tomato mosaic virus) ¥ ip)> %

R
F R & fr4asd 5 i (Reverse Transcription Polymerase Chain Reaction, RT-
PCR)

WRIZEMA

Cagk STy SF R L 4 K«q‘ﬁ?)ﬁai (Tomato mosaic virus, TOMV)2_¥&iR] o A ¥R >
%$wazmh@%@ﬁ—%ﬂﬁKﬁ@Rﬁ@’rHMWmMVfﬂﬁ@m(mm
protein, CP)#& 4548 » I 3 4v 2 4~ B-actind® 488 2. & — |43 vy iE %“ T % £ 4 RNA

ﬁ%mﬁ%%’@mmmﬁﬁﬁ&%%é#%im iE g A ] 5 550bp 2
121bp -

LEREKA

INE: £

WRIFTE AP FE LR - ERAUF A FAIRNFTL -RET I RS
RNA % P~ ~ one-step RT-PCR:##|fic @ 2 one-step RT-PCR % & P|iE A7+ 7 &2 H
BRI TR TIRET TR Y 2 ApMERT I FEH BRI HRA L
& * o one-step RT- PCRAp M 328 2_ fie ® (4051 & ﬁrﬁ A2 & 2 K2R
# ];:];]r;& o pifF o
1.2.3% &
1.2 1.9 pate B © & L& 260nm ~ 280nm i jB|# fv 2_ 4 K3+ & F RpI P RER
HHERZAPMRE -
122,08 e 48 0 7 220,000 X g » ¥ £ 4°CE £ i -
123404 B s R A FaEe T o
1.2.4.% & pssasd & & % © ABI Veriti ™ Thermal cycler#t f % 5 o
1257 4%% t ®DNATA® » 3 2/ 2T RERE -
1265 T RAPEYE | R AT RApT o
1279 p & 5548 | B4R P ODNAZ B * » & * TAN; Smart
LabAssiist-16 2" fr & &~ ©
1284784 ¢ 7w * » ¥ a4F25°C2 28°Ci 8



23 H &R
21333
2.1.1.F 4% & pedagd F i (RT-PCR):# 4|
211140 PR 515
2.L1LL1F BRI TOMVips & ¢ 8 3v &2 515 4
31+ F ¢ ToMV no.l » 5'- Tgg gCC CCT ACC ggg ggT -3’
51+ R : ToMVno.3 » 5- TTC AAC AgC AgT TCA gCg Ag -3’
RT-PCR #{ 15 & # : DNA % £+ | 550 bp(3 7 3% 5 5 7 § H 4 ToMV)
2.1.1.1.2¥ ¢ jpl4E 4 B-actini 448 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 # "5 2 % : DNA % £ 121 bp (B 7 3% & 7 7 1247 RNA)
KL 2 513454+ > 110.1X DEPC waterfF 13 & if TOER 0 LK
EN20CHEFH ¥ o
2.1.2.dNTP (deoxyribonucleoside triphosphate) : 7z dATP (deoxyadenosine
triphosphate) ~ dCTP (deoxycytidine triphosphate) ~ dGTP(deoxyguanosine
triphosphate) # dTTP (deoxythymidine triphosphate) ©
2.1.3.F # &% % (Reverse Transcriptase) : AMV-RTase (5 U/uL) » B g o
2.1.4.%_& f=(Tag DNA polymerase) : AMV-Optimized Taq (5 U/ uL) B o
2.1.5.% /A * 3% : Safe View DNA Stain ~ Agarose ~ Loading dye( z bromophenol
blue ~ xylene cyanol FF £t # * 4p I ) ~ DNA % £~ + £ #35(DNA
molecular weight marker) > ¥ % 4 100-1000bpeiDNA 7 EC o
2.8 @4
221 L R LFTARG R B Y 2 F BF E D wPCRFE B F ~ 967 i %
2.2.2 pic & 31 B ¥ (Pipette filter tips) DR &R L B 0 drAerosol
barrier pipette tipszt & & e ip 2 b B 5 o
223.% /i . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
ERHEH Rz RaE T DS EERIERRIBRENF S o
24.8 F]’}\ CRFRAT T RF2ZLABEFE ISP 2 o
L1 A3 42 E % g DNase - RNase—‘ﬁ o
A2 om ki R BNIjE 2 xiq‘?'g BRI N L RS

FARY BAF g F 2o
AR AR LM AR RFASY RELY



3. Fe S

3+ BT BT

3.1.1. ‘lﬁp{]}\%ifﬁ—?(* o PriRin) MR FEZ T BB RAS 0 R
T 4R r‘(ﬁ‘”ﬁf‘]’) 5‘?@}1\ i A I =

3.1.2*-‘7fé—+7_ - RIRY ’43%#‘311\;%;}’$/‘{%(ﬁ§0%_$%%§§,#5;%;‘
25CETRfa > i f7 ‘i?" o E 24 EFRELTEYT > XIFF e BEK
TR o T A2 AT RERN R FIL 0 B e 15w
£ o

3A3 7RG P2 AFHOS L > 3l ¢ BT 24 ‘
W12 R 28C 12 )RR 25C2 2 K480 BiERE N ER T
R

3.2 RNA % B~

3.2.1. ;t:tzhﬁ%",s TR B LR A AR TSP (B % h)s T OB Ex
St SRR 10 4 4B o 2 AR R B R T o ) R TT o B edk TR
Ak BB SROBEE o

322.8-FHRfet £ 7 BT 2ml g g ¢ > 1000pl Pipette 2 1000ul tip ¥ 42 Lysis
Buffer (LB) 400ul » 4c 3] 7 3 ¥ ¥ 2 2ml 3o 5 ¢ > B3po ¢ ¥ ST I0F 48
121000 rpm B3 30 ) 0 th &3 WS 0 xR P #E X 10min o

323.# % 58 & > TAN Bead combo kit 96 3¢ 4 ¥ >t & Fdk ¥ 5 + > 3 i
W HRP I A BAR AT T F R o (RS
it * §)

324 BB E BA T E BF RTUN b~ FH)

3241.% 22 7/% 8E {7 1 * IOOOul pipette 2 1000l tip #- Wash
Bufferl(WB1)800ul e r HAEHP o

3242.% 2% 7/% 8 & {7 * * 100ul pipette 2 100ul tip #- Magnetic Beads ;& &
i’!% to 80pl4e » H gir P o

3243 % 3E /%92 {7 % IOOOul pipette 2 1000ul tip #- Wash
BufferZ(WB2)800ul e r HAEHP o

3244.% 4% /% 10 2 {7 ¢ * 1000ul pipette 2 1000yl tip #- Wash Buffer3
(WB3)800ul e rHAHY o

3245.% 62 /% 12 & {7 ¢ * 100ul pipette 2 100ul tip #- Elution
Buffer(EB)100ul 4c » # z4x¢ o

3252 #% I0min 2 53R EEFRTBRAT 1041 > BB @4



#¢ 3¢ 10,000 rpm ~ 10min o #-F G > 5 12 5 72 FF 4P -
3.2.6.%* 100ul pipette 2 100ul tip #-70% EtOH 100ul 4c » % 1 2 % 7
T rtipR EE]F o
3.2.7.% 1000ul pipette % 1000ul tip #- Binding Buffer 400ul 4c » % 1 2 % 7
Fd o FoutipiR E35g o
3284 B {5 fe p # 5 P~4%(Smart LabAsist-16) 7 A B M8 B > L+ T &)
3208963 A EE 2T > EFRFHIIKE A B EY o
321082 X4 F B EPERII R > T o
3.2.11.:8 # 3% 17/ 42" RNA-BWE” 4% "Start” B 4518 1% o
3202, F AR R (A5 A 4818) > R > B 963 R B EFHEIFS L o
3.2.13.% 100ul pipette 2 100ul tip #-% 6 F 7% % 12 2 {7 2. Elution Buffer (EB)
ST E O R L Sml A g ¢ o B (320 C kY g e
3.3.F ’F%‘Iﬁ?% RT-PCR # g :
ToMV *t & F-v 2_ #4588 27 48 3~ B-actinfk 7|2 #4135 7 R £ 3 E
RNAZ~ 5 1ul:g (= RT-PCR* J
3.4.ToMV b 30 78 FliE &8 4 B ¢ 10uM > g B DNA 7 E.550bp &+ £«
Primer ¥ # B 7|
ToMV no.l1 5'-Tgg gCC CCT ACC ggg ggT -3’
ToMV no.3 5-TTC AAC AgC AgT TCA gCg Ag -3’

Jrm.
i

3.5.48 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 50C 30 min
B 92T 2min
C 92T 30 sec
D 55C 30sec
E 72C 30sec
47 F(C)TI(E)3S B Tk
F 72C 7min

G 4C oo



3.7.0ne-step RT-PCR :# 2= 2% * & (12 Takara 5 1)

Rnase free distilled water 475 Hl
10xbuffer 125 u
25mMMgCl 250 M
10mMdNTP 125 u
Rnase inhibitor (40Units/pl) 025 M
AMV RTase(5Units/pl) 025 Ml
AMYV Optimized Taq(5Units/pl) 025 M
Primer ToMV no.1(10Mm) 025 M
Primer ToMV no.3 (10uM) 025 M
Primer ActinF  (10uM) 025 Ml
Primer ActinR ~ (10pM) 025 M
Template( 5%, £ RNA) 1.00 Ml
Total 12.50 M
(XRT-PCR Ap M @Az @ * £ i L H (>3 * Jﬂz B iTiAT)

38PCR#RITAAtr : BXWF L F HBS T EE TR A7)

B TN E G PR FRIEDF (R ToMV 54 2802 § F kit
(ke g)h & W cDNA 2 Tt % » s
Bad B R RARREFEIVH F e cDNAEZ L £ i@i’%ﬁ@ il

cDNA = F]LPCRi%d’g’}})#W—\/J\#EPa , ¥

& d DNA ~ =+

PCR&%*W&%""‘ o EE o i?**ﬁ'ggAJ ToMV -

F ¥R 2% DNA

Bfﬂvc’f"?'



3.9.5% 42
é;ﬁ;p}'j\ ﬂ'}li—‘,—ct ¥ R AR T R B

EFEFRE®

|
48 4% % Ftotal RNA

|

RT-PCR
|

£ fﬂ\ \#ﬁ
|

B-actin control 121bp cDNAFTE#
|
| }
7F & coat protein 550bp 2 cDNAF EZ 7F-E coat protein 550bp,.” cDNAFT B
Ak sk i ToMV o5 55 itk sw kA i TOMV 5 %

4.5 % 2
EFXF R FERFLF B(fed ToMV B3)2 f F R$R e (R B5)
oo B DNAZ §ARE » JEE T F BR¥R2EE cDNA F KA F %3k
ZRAREFEAPIVCHE TR CDNAE & § F R 2 cDNA = F'“
RT-PCR 3 t§ &2 4+ » & 3 J13R 121bp 2 t£. 4~ P-actin L F] cDNA & 4+ » ¥ 2|71
RT-PCR = # » % 44 cDNA B KRR 2 cDNA - X i RT-PCR #i tg &
Pl dpl o 2 55d cDNA A F & ,f;cﬁpv?’frz;ﬂ, RT-PCR 3 t§ & 4 = -] &
550bp » T 3%z 7 ToMV o



;s L3RR F (Phoma lingam) 1 R]* 4

g R
6 7% (Standard blotter test, SBT)

RS A
AP FRFLF O ’925'”‘),% #F(Phoma lingam)2_ & iR e F1* g iE & 744+ 1
EREFR A BRBRRL OB FET

LERAKA
1.1.3% 50
BRI R e R KR ABF A AR TG R A RS
EBRY IEH s RPIATHRRIREF o
23K %
1.2 1.8 4% ~ B st~ f23]7 ~ &t o
1.22. 8 sgpcgt - F éﬁ;lOX F 4210 X ~40 X ~100X (Nikon Eclipse 80i&" fF & &
DESK
1.2.3./% 3 8¢ #ic 42 (Olympus SZX16 8% F & F-12 )
1.2.3.% 8 % B* [/ £ (Hirayama HVE-502" fr & 502 +)
12485 % 8 0 7 452042 °C (F # L RIEH 28 B > B 5% b k(L £ 300-
400 nm) % # ) (& BF-360DN& b 5 502 1) o
1.2.5. -20+£2°Ci4 i 1% (Ruey Shing LCF411-SLg¢ fr & 512 F) o
1.2.6. & ¥k ¥ 5 (Lian Shen JW-4AN g e B 517 1) o

2334 2R

2LFRAS P RN AL RIV(AEGINFE A PR E RN s
FedR) 2 fEF o

22.2 /29 cem @ F % %3 & x (Yeh Chung & e B 502 1)

2.3.2 /£ 9 cm 17/ X (TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4.8 Fk

2.5.-k 5 fig 3 & 7k (water agar medium » WA) (BD Bacto agar & ¢ & 512 +)

6.1 ¥ PR FHA © S H L i R 1L 2 Phoma lingam (3 12P% ¥F: Leptosphaeria

maculans) Ftk > 11 WA 32 %3 20£2°C B & fa i * o



BF EEF

31 M3RERFAEDEIZImFpAE > EEImFAE YR A Y > £
A 4e S ml & Bk -
32 F Brra oo r 503/ 0 20 B E T o

3382 % 4% 4 20+2°C %% TRA24EF LR A 1]-20°C
@ﬁ%ﬁﬁ%i§24qfﬁu$ﬁﬁﬁﬁjfg KB AT FHEI202°CHEH 0 B
WE 12 P Pag b R S 12 RGBT R A 143 o

3.4t - 2 BIRA(GR 4 Sml & F ) A w ¥ o R FIAE /2 5 mm AT
BFs B BERERSES R R -

3.5.0m A%

+ FIEH E Hm AR AR T & E

BRI A
y
A2042°C ~ B aTIBIE T 424\ 0F
7-20 °Cih g B P A E 24N A H FE T
!
2012°C > 12/ B 44050 ~ 12/ 0 Bagin &
y
BE LB AR
|
BREATHERTEGL

|
el ks

% 2
IR EH+ & & € 119< 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 > 33 % %

%11 X pF > LUz &Fv4ﬂi,,'({[i25| *{Aigﬁ,:ﬁ%ﬁ—}&a&g,‘;@z»ﬁ@{@aﬂﬁ
P lingam 2470480 ¢ FAR(BI DA Z - R A1 5 143 > MR 25 &
WA BFREEAY Sk L o BT 2 FRAETE F & Phoma lingam 1% %
FIAAR e 2 1‘54 A2 (BI2-Bl4) 7 BRI FOEF TR LET o
BAERTE G A F (%)



Bl 2. Phoma lingam E'ﬁ%ﬂi EBACA Y EAT 2 B o



-

LR AMF 4 G 7 L Phoma lingam ¥5+ %

Bl 4. %



= ~ AEE R A (Didymella bryoniae) ##]™> &

WP
2k e A2 (Deep freezing blotter test, DFB)

WoRl A
AR Y AR AR ) (Didymella bryoniae) 2t R] > 1% Jp iz fie & 14
/.w_/{ —151"7fé‘3‘ F mfﬁi}%’ E:]i‘“%‘ %L’*B ’fﬂfﬁi}%' E]m"l Bh«‘]’*‘{i{zir’riﬁ_”io

LEBBRARA
1.1.3% 50
LEIE RS s E SRR N BT TRy SLE RN R YR
X T B H RPN TR FIRET o
23K %
121 8%k ~ B st~ j323]7 ~ 4+ o
1228 kpcds © P &UOX F 4010 X ~40 X ~100X (Nikon Eclipse 80i# ¢ & 5~
VEBY
1.2.3./% 3 8¢ #ic 42 (Olympus SZX16 8% F & F-12 )
1.2.3.% 8 % B* [/ £ (Hirayama HVE-502" fr & 502 +)
12438 % 4 0 7 24520-24°C (VAR & F R > &% b (L L 300-
400 nm) % # ) (& BF-360DN& b 2 502 1) o
1.2.5.04 1% @ 7 4% — 2042 °C(Ruey Shing LCF411-SL# e s g-12 +) o

2354 38R
2LERES AR R RGASE(EH A S AP A f R
Eam)z 65 .

22.8 /2 9om @ F¥ 3 % x (Yeh Chung 2 b % 511 F)
2.3.2 /5 9 cm [F17 /g X (TOYO ADVANTEC® No. 1 & Whatman® No. 1)
24.5 4% F 5 #3 7532 % A (potato dextrose agar > PDA) (BD Difco & ¢ % 512
+)
2.5. 8 7k
6.1 ¥R F|HA © S HTE R 1L Didymella bryoniae Ftk > 12 PDA 3 % %
20-24°C & * -



3.0 g 2

3.1 6 3 5@ FeE £ 9 em F1A 0 K0 & FpREREE » B89 om i@ F ¥ ¥
Baix P o

325 B pE o~ 10T > 240 B A

3303 % w2 2024°C s & 48 - AR £ 24 PF o

348 5 5] —20°C 4 41 ERRE A 24 PF o

3.5. 8- e} R £ ¢ 2~ IR FPRE D 5 mm ATH F S > 20-
24°Cr &% 4N > 12/ PR ~ 12 pra ki £ o

3.6. 8% Bl S L HBE RS B £3020-24°C o % 48 > 11 12 PR R~ 12
P REREERIE R DFERIEDR B E S8 X EBMEE

3.7 A%

L F TR R e R AR B

BRI A
2&MT%%ﬁ’g£%%%M$ﬁ
-awc¢ﬁﬁ,§%%%%m¢%
#a 1%:!15%&%@
ﬁ%%@ﬂﬁ%%ﬁ&
SHEA R

4. 2% HH

EHFERF R AP € DR RSB AT % F TR (F 4% 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) published. Bassersdorf, CH-Switzerland) > 14 %3] & ficdi % <
5035 o AXPEFZEY B> £F 5 2F F & Didymella bryoniae ¥
BEERpF LT ZEAZ (B B2 B 3) 53 BLEIwF Ffd+ T2 g%
B o



B2 SR Afes b+ 3375 24kd j55 BA2 o






» ¥ 2 RER F] (Colletotricum lindemuthianum ) ¥ ®]> 2

WP
AP p3R 2 (Paper toweling test)

WoRl A
A ERFTEE B }P‘a 7 (Colletotricum lindemuthianum)2_ ¥ #] o §1* A P
REEAEF PAOBFRLER A BRFIIRERE RO B REFET -

LEZEHKG

1.1.%& 58
WRIFTE R~ FE TR SRR AL LR FE 0 T T
EEBG Z A RN R EIRET o
23K A

1218485k ~ #4237 2 &+ o

122 8 ks @ P 410X > #4210 X ~40 X ~100X (Nikon Eclipse 80i ¢ fr & &~
k)

1.2.3.f%2 ] % 45 (Olympus SZX16 2% e & 502 H)

1.2.4.% 8 % B® 5 % (HIRAYAMA HVE-50 2 f& 2 5020 )

12532 % 4 © 7 #4520-24 °C (% BF-360DN o 2 511 ) o

2384 2

21.FRfEF RN AL RIL(ARHANMPFIE S AR E S s
Fd2) 2 fEF o

2.2.47" 350 x 450 mm (Mayflower & fo & &1 +)

2.3.5 2% § § #39 fa 1 & A (potato dextrose agar * PDA) (BD Difco # Fr & 514
+)

2.41%=% % pasp (Clorox® 2 e & &-12 1)

2.5.4 Hk

3.-)*),%_&—% 3%

3LEBEF R 1% & B A e 4 1044 50 g B koRk 3
BT F G

325 B A Al 1%k ﬁ%}'@ NG *5‘2]-’}‘/%/,5"5”%%] 150 x 450 mm 4 |

3380 25 42 SONFES BUE ) #3208 Fr o B 7R i SR



215 I B ATA K o

-~

Kz RenE K 350 x 450 mm AT B EHES o
3402 42x E2024°CrERALRTRHE -

3.5 4
F 2 RBR AR RIEART L B

$IMTFUN%RABMETR @Y F
l
Wb kA

|

20224°C BABTRATR

Iam s SR
BRI T A B T R AT
_\1_ /-r .,.H: $

4.5 % 23§
4.1 RSB D1 € TR RS A 5% iE 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)) » FRIfA+ &2 7T X1 » $HE E X' H “,’TT g R RS
"ﬁéﬁt i+ E G RO ERE Y ‘tf.;«;?pr;;ﬁﬂ dORBL o 1125 B B K2
MACBBLZES Bomst 3 2% 5 fihd k- (setae)méa\ 4 ¥ 3 47 (acervuli) °
4.2. C lindemuthianum %~ # % & 4z m}a PRk £ 56 umx 100um » 4 2 & 3
AR 2554wnXH20mn14‘Emﬁﬁfﬁﬁiwﬁ»ugi

@m’éﬁﬂiaﬁéﬁ A SR R R o R e A



1 ~ 88 Foup F (Ascochyta pisi) iRl 2

WP E
B & AR

TTREY
A3 EPrNmeExm E?*E?](AscochytapiSi)" Hipl o i%%%@f:’ﬁ_;i R
*ﬂfﬁa@gmﬁ/?ji’g E‘_‘ﬁ’%p*@l}'ﬁ;’}%’ F]mq/ h#‘%@{@%’?%io

LEZEHKG

1.1.%& 58
WRIFTE R~ FE TR SRR AL LR FE 0 T T
EEBG Z A RN R EIRET o
23K A

1218485k ~ #4237 2 &+ o

122 8 ks @ P 410X > #4210 X ~40 X ~100X (Nikon Eclipse 80i ¢ fr & &~
k)

1.2.3./%3) & i 45 (Olympus SZX 162" e B F-12 F)

1.2.4.% 8 % B® 5 % (HIRAYAMA HVE-50 2 f& 2 5020 )

12532 % 4 © 7 #4520-24 °C (% BF-360DN o 2 511 ) o

2334 2R

2R SF  EEF ARG ARIV(AE AN E A A F SN 2 R
@ﬂﬁj@i:ﬁﬁﬁfﬂ;ﬁ+4m%w

22.2 /29 cem @ FE %3 & x (Yeh Chung & e B 502 1)

2.3.% 7 I fig £ % sh(malt agar > MA) (BD Bacto malt extract 22 BD Bacto agar &
g1l ) 5 % F F Y fq ke & 2 (potato dextrose agar » PDA) (BD
Difco & e & & 11 1)

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D)4p B % % (Sigma £ ¢ & 512 F)

2.5.1%=x % padp (Clorox® s fo & 512 +)

2.6.# 7k

2.7 FAT

3.9 e 2

3B BB Ee " 1% § AR 40 3 1024815 > 1 FAT i 1%



T F a0 £ 02%24-Dp BB IR Fie SA B LA FRIRE
};_«,‘«‘r,\.p;]ﬂr‘ FIEED o

32.% B3 % (MA & PDA)Y 2% 103fse £+ o

33 A §3020-24°C 54 LB TEAE T o

34042

& 2 ¥ 5OR Fie R AT L B

A F %R ABMEITEREE

B HEPMARPDAK: # 3

l

20-24°C» B ABTRATR

l

BAf S EAR

4. %% 2%

EHRRERS L IR RS AS k%2 TARR(F 47 International Seed
Testing association. 2008. International Rules for Seed Testing Annexe to Chapter 7:
7-005: Detection of Ascochyta pisi on Pisum sativum (Pea) » #p|fa+ 32 % 7 X (& >
PR RBERAT ARG R I f}f’f}’&iﬁ 5% f;':]'fi'u 25 Bk 2 ﬁﬁf’ﬁif{:’]fg

B RAVRAS - RAAT T AREY L RREEAS T HE T RES

ﬁr/*\°AplszpF$§,__jL"Ti‘*7}a\EkxT AL R AR a4 e >
Mg 20-25 B F T AR RER Y T CRRERE > T O LI F AR d
B G F R hak o 42 d BEAT S0 um T LA Pk H
3R R RREERANE S <l 212x4.5 um

-~

W



L. ;2:31‘!!}&_3&:)?‘3# ( Tobacco mosaic virus) ¥ g™

R E
fiz % o Ukl 4 & vx 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI E@A

gk SP23 i’r’ﬁ'}\’\’}ﬁii (Tobacco mosaic virus > TMV)2_ & Bl & &P = = 20 B Kp
% 5 55 3 L % ik (direct ELISA)RE 778 5 48 5 i 4 TMVZ Lt fhp] >
M ELISAR &4 47 &R A 47 A B < p¥ % B0 & &1 5 405nm/492nm 2. w3 T B o

ke

LEZREKH

1.1.% 3
WRIFTE AP FE TR - ERUF - AFALIRFTL - RET IS
%P~ ~ ELISARA|fe W 2 ELISAS Pl EAYT FEH B P& FHRFIREF >
ATid F 24 M Féﬁ"'ﬂl”fl FEHBRPINFTHRREREY T RBR S & B32
PRI Z N EIEIRE A R B~ B 2K o
2K G

1.2.1.% L

1.2.2 3 & - ¢ (Micropipette) : 0.1-20ul ~ 20-200ul % 200-1000ul )

1238 % 4 7 aF37CIE H

1.2.4.~ Ng g B B 1 200-1000ul -

125 % A&~ 47 & © 5k %405 nm R # & F o

1.2.6.7 d 0 8 &

127 B ER 7 ..‘éﬂf%\s—*ﬁ °

1.2.8. 7% 53K # & 35 1 JRIEAT ~ SRR ~ 2 4 FT9F 2 1240 (83Y) iLip B o

1208 28 # 4o D BT « L h 2 L RITE -

12105 4R e - B5KRE &F ¢ 42(QC)EP 2 IS ¥ el o

1201 3R e - GEKRE ST ¥ 5QO)FEM 2 Bk e -

1.2.12.% 9 ¥ %2 % ¥ Coating buffer v 3t JF (background )

121386 143 B F ~BYH 2 ERE o



235141 5 R

2. 1388 ¢

2.1.1.7%&i%7% (PBST)
NaCl 80g
NazHPO4.2H20 1.15 g
KH2P04 0.2 g
KCl 02¢g
Tween-20 0.5ml
NaN; 02¢g

EAAPpHES 74 F 4cd g3 -k 3 % EF 1000ml
2.1.2.4% % % fbw7% (coating buffer)

NazHCO3 2.93 g
N32C03 1.59 g
AAPpHE 2 9.64 4 IX PBSTX & % 1000ml » 75 3>t
4°C

2.1.3.& % P~ tb¥/% (sample extraction buffer)
NﬂzSOg 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN3 02¢g
AApHEZDT 74 F 1XPBST X &% 1000ml » 3 *<
2 4°C

2.1.4.% & & =% (Conjugate buffer)
BSA 2g
PVP MW, 24-40,000 20g
NaN;3 02¢g

£ pHEZL 7.4 & 4 PBST % %8 1000ml
2.1.5. 2 B ¥ % (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN;3 02¢g
MgCl,:6H.O 0.1g

AAPpHED 9.8 F 43 33 -K T %E 1000ml
2.1.6.4wi i * Anti- TMV coating antibody + Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.8 1 f2 44
221.F 357 % v Bdr s ZFKk D ZRFL S PFERZ AFRA -



2.2.2.ELISA 963 #% & F &4
223 B BRI HER

2.2.4. pc & g % (Micropipette tips) : 10ul ~200ul ~ 1.5 ml » & £ fo #7450 2 o 5
o

22.5.% w /i B . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
REFHRBRZFAS R DR SERFEFRBERZFI B o

22.6.= 2 ﬁ§<~ﬁﬁ X g
Ll R N RENEHPRF AL S REASY B F 2o
A 8 Eﬁaaﬁﬂﬂ f‘%ﬁpa&\gg_;;a@iﬁo

3.hFe i

38T Y 2 Ty

3.1.1.7 & B J\« 7’67}.@_—?(!‘1 g R PURR) ) L R FL T AP A 0 R
ERHRAFASLB AT P o D EREHESFT R

312?ﬁ+4;#ﬁF—@@ﬁﬁﬁ’iﬁ»ﬁﬁ$%ﬁﬁﬁ’%ﬁémﬁ
B 28C2mig e 2a 3

BI3H#FF A T2 g 2 R fpeREd £ 2
T@ﬁﬁﬂw%fﬁﬂOSQQ’ﬁﬁﬁﬁﬁ’ﬁ*é
PFP AELIERLEAT A BHASDENY > BIFTEE - ERD
¥l TWLE BT INEMAE B 1P AERERE  uE 104k
1 =3B ERL > B0 EmaRi 89 .

3.2 % Pl

3.2.1.#- Anti-Virus coating antibody 1/ 4% % 3 i R #g & 45on & BAFfE - R
Mg Bl B B3 ELISA96 iU ficE F e (M ™ FAME &)? » & "L
%lmm’,&ag¢%@%ﬁﬁ’%ﬂ7CLm%F@2¢ﬁ°

32230148 .'/“/fb}'%}xi’))a PERR AN _'\71{_‘#«;‘}%"2362:'( » B ;}p%‘r E Y%

ﬁ
(F'«“
o
>
N

37 o

323 KPREAREHE > e 2 I0B B 2 AT 4 ,?54, TMV #k & 35 B3 e (F
R R ﬁwﬁ—lmmmw B aﬂMﬂ R RIRFT B R o

324 P~ ST B A Bl N fRE B & R 100ul > FHE 2 €4 0 TR
P_ﬁ% Bk (f HR)E 2%2‘,’: }5 TMV “«E’_,.?Mﬁ}ﬁ‘;,z(.l_ )y (T

325 KM R A N TR EACHK BB R RIFR FAMEES A4S L E



Wik d o B ERTIRYT L it
3.2.6.#-antibody-enzyme conjugate 4 fg % b iRy L

2

=
P

B 3 A
MBS L BB g4y > & Ry~ 100ul > Bie B8 ~ RBREP
W3TCEEfaF R4 | o
327t g eSSt L EAFGAR2ST  BEEHITILY
L T
3.2.8.#-p-nitrophenyl phosphate disodium(PNP)* A & % e/ i& Img/ml 7k & fiz
ﬁ*%‘fﬁi@iﬁﬁﬁ#% %?ﬁ#‘ni’ 6> AN RNHEE I BBR BT g LY > &
X1~ 100ul - B mRE N 3TCH T HFE 304 48~1 ) BF o
3293 k& 45 > 12 ELISA 3 4 17 & 4 17 405nm/492nm 2_ & 4T g o
E2ARMRRIR SR R o A
3.3, 4%
FEE g romd TMV rlin 427 2 W

| A1 L H |

|
[ Anti-Virus Coating antibody |

[ msbspma |
1

[ Antibody-enzyme conjugate |

Tmg/mlié ko 5% 8 4 R 0 sk
[405nm/492nm = e i |

WA SBAAE S AR | [RGB S AR
FE RS g0 R i 2248 | | B ¥ R R A 2 24
J-.J(J"_ Pij _‘?\- 1,}‘( =] /;, 'f- ;1} J,){F L f-t[’ ;F‘ {-_,",I'EJ 15'

x*x
W

4. 3% % X H

41 MR EHB X AR AAA PR A5 mm A L TH B E o

4.2. 5 T E

4215 fin  BEHEBE(eE TMV B+ e8) EREFF 4 > 16 53
:/};‘54, 2R I Fﬁﬁi/}f‘.x 54 o B 59 ¥ F @ (background
reaction) % A 4R e & LRI o

422 /A BIEF B HA EAFET SN REHRE2REM T ARG B
F R o



1o 3 ﬁx%ﬁ:}?zi (Squash mosaic virus)¥ ip| > i*

R 2
% % 55 2 k8 4 & 2 /2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

WRIFEM[A

&%t m 4k X5 3 (Squash mosaic virus © SQMV) 2 H&iR] o & HeiR] > 2 T201 B 4% pf
% B *%mﬁ*" g ¥ it i (direct ELISA)& 7 & /42 & i+ SQMV 2 T e iR|
M ELISAZE & 4 7 &k 4 ﬁé%‘r)\ f%% Bt £ &7 405nm/492nm 2. ¥k T B o

LR & &8
L1

WRIBATE EpeFE b ~EMAFT AFL
%P~ ~ ELISAZE#| e @ 2 ELISAZ & Bl:E A2y § &2
Arig h 2 APREGER T FEH B RPN HRRE T o
PRI T RN IR A 2T B~ B i AR o

1.2.3% %

1.2.1.% T

1.2.2 4 & v (Micropipette) - 0.1-20ul ~ 20-200ul % 200-1000p1 -

L2358 38 % 48 1 7 a#37CERY -

1.2.4.~ N g B B 1 200-1000ul ©

125 % f A& A 47 &k © % £ 405 nm iR # 7 5 o

126ﬁf’xﬁé§u§w?]g_f‘i;‘

1.2. 7.8 sk F7 B g?;; PV R

1.2.8. /m,l'$,~£ oo d5 L RNEEL RIS ~ 2 A %Tﬁ % 1234 (83Y) LB o

1.29.H & 2 & 47 Iﬁi’gf«*xlgg SRR E L ERE

12108 R e @ Bk EL ST 3 5QO)EN 2 ¥R il o

1211 H 4R e @ GSRE ST FIRQO)REP 2 B8R e iffd o

1.2.12.%7 v ¥ & : % ¥ Coating buffers v 3 JF (background )

120336 (43 ~BF ~BYT 2 HAE -
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2.1.:87%

2.1.1.7%&i%7% (PBST)
NaCl 80g
NazHPO4.2H20 1.15 g
KH2P04 0.2 g
KCl1 02¢g
Tween-20 0.5ml
NaN;3 02¢g

AAPpHES 74 F 4cd 3 -k 3 B EF 1000ml
2.1.2.4% % % fbw7% (coating buffer)

NazHCO3 2.93 g

N32CO3 1.59 g

£APpHE T 9.64& 4 1IX PBSTZ &, 1000ml » 35 22>4°C
2.1.3.4k & & B~ % "% (sample extraction buffer)

NﬂzSOg 1.3 g
Ovalbumine (Grade 1) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN; 02¢g

A pHEL 74 & 1XPBST 2 %€ 1000ml » 35223t 4°C
2.1.4.% & & =%k (Conjugate buffer)

BSA 2g
PVP MW, 24-40,000 20 g
NaNj3 02¢g

AApHEZD 74 # 4 PBST % %% 1000ml
2.1.5. 78 % b/ (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaNj3 02¢g
MgC12'6H20 0.1 g

AAPpHED 9.8 F 43 3+ -k T %E 1000ml
2.1.6.4ui i * Anti- SQMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.8 1 4244
221 F R 7 B s mEdr c BEK D IR FKk S FERE 2 FRA
22.2.ELISA 963t k& F &%
223 ERE B



2.2.4. 32 w5 F % (Micropipette tips) : 10pl ~200pl ~ 1.5 ml » & B I 5 iy 2 o 5
5o
2255 /i  : # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
RERESRZRFEAY B DR PEEFEZRIBERFN ISR o
226 = FF 2 S ARE S AL RE
SR B RUSTIE :}fga 2 xig‘zg ERB R RS REASY B F 2o
AR F N/ E 2 A RESRFASY RAH o

3. HFME > &

3+ BT 2 Ty

3.1.1. & Bk 3—367}.@_ ( 1E A PRR) ) LR F LT AP RN fEG 0 3k
3*"{;# #‘1 e Az B Eo p > T IE—;}i?,‘Té—a-F"*F%#%.ﬁﬁo

3.1.230 % 2 ¢ #ﬁ:ﬁ - B R FRA 0 DA BFRFRFRE S B Er &
B 28C2miffar Bz AR -

B3 M B = A2 A F <P R ES o & p R
TRAES G ATH0S A REATE > e B2 RAT RS
FEV NEILIREA A N B TR FHET - R
KoL E.»&?féﬁﬂ%ﬁ“f RS FF 1R AERRL  ux 10K
lHE =HBRERE > EEmyamr D o

32.2 A qﬁ%wﬁji SqMV & 7|

3.2.1.#- Anti-virus coating antibody ' 4 % % ek kg L o1 2 it SRR
Mg s BB ELISA96 i e E F (M T A EH)? » & Rix
> 100ul » # /!53'{&4,5,1_)"5?‘/,@5‘; » 3 3T C IR 35)@2”%0

322?’*ﬂ,?é.‘lym;n§;,£yﬁ PEFRIAN s A Taerﬁ,F e 2 B g A #ﬁl?fi By b
*ic e

323 KPR REHE e 2 103223 qﬂ &)};3.* SqMV 1k &5 B~ 5 e (7
R IR U A b IO(W/V)) B WORFT R R R B B o

32485 & f%wﬂﬁ;g,,z/}‘%nj IR EY S E RO FHESE2E4 0 TR
BEFRER(EHR)E Z e NRRES SQMV B R (L HR) Y T
}3649 °

325 KM R A s TIREACHK BB R RIFR FAEMEES A4S L E
Wik R E R RHE g

3.2.6.#-antibody-enzyme conjugate ' 3 & 3% fbee ik g £ ﬁzﬁrﬁ v AR

".L
S
[N



W 3TCHEHF 4] o
3.2.7.5 41 13

MBI Ba BT gAY & R~ 100ul 0 B E AR E N RREY

kiR GRS A b R EAFFR2T BB E R I R Y E L

* 3o
3.2.8.:# p-nitrophenyl phosphate disodium(PNP) £ A 5 % % & 1mg/ml )k & fie

A@ig\'ﬁé} H’.ﬁ}&:ﬁ&ﬁk% E!})E?Ff‘“i [9 s 1N ’I\/FV e \1);,4‘ ‘?'gv)ug"_i ,{, &

u(&_ﬁ AT
XL 100pl > BB A BB g > 3TCH T HEE 30441 ) FF o
3293 k& 45 > 12 ELISA 3 4 17 & 4 17 405nm/492nm 2_ & 4T g o
L2 ARMRRIR R R B 8 T
3.3. 7n A%

% 84RO 3 SqQMVig R A2 L

| #8715 3 T % |

}
[ Anti-Virus Coating antibody |
|

[ asmEm |

[ Antibody-enzyme conjugate |
Tmg/miss ko &% 5% 5 K T 00

[405nm/492nm = Jicfa |
MRk BRI s aR MO B S 8 R
JE SR B gl 2 24 | | JE B R 2 24%
Ak RS A A | | AT BRI

E 3
-

4.3 % 23

A1 WP ERE I R TEFLAAFT R A05nmm AL £ THBF E o
4.2 5 etk 4
4215 ¢ jriw D B e (fe b e N 45 3 (Squash mosaic virus SqMV)}?s
FEH)CEREFEF S 0BG 5] pALRMERT FARLF 0 2
B30

v 4 # & (background reaction) % [A M ¥R epla d 25 B o
422 /kF BEF I etls A7 B S

HERHB R BRI AL
F o o



Lo BB ﬁ&}# ® :)?5-% ( Pea seed-borne mosaic virus) ¥ ip)>

R E
fiz % o Ukl 4 & vx 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

RIS MG A

dr¥ter 2 fd *5!-1—*3};\ 4 /}%% ( Pea seed-borne mosaic virus » PSbMV ) z_ o A&
?H’éﬂuﬂﬁm%%*%ﬁ%JEmmdmmummmﬁmﬁpﬁ¥M¢%*
PSbMVz_ z_t+ 4B » & M ELISA & 4 47 & 4 ’}“r}i’%“rx fr% B F AT R
405nm/492nm2Z_ BT iE ©

LEREKA

1.1.7 5
WRIBATE EpeFE b ~EMAFT AFL
%P~ ELISA:##|fc %l 2 ELISA% fipl:B /2 % 3 2 8 |
AT 2 AEMER T FEH L RPN THRBEER T o
PRI & B FRIRE-A B~ w2238 o

12,25 &

1.2.1.% T

1.2.2 4 & v (Micropipette) - 0.1-20ul ~ 20-200ul % 200-1000p1 -

123288 % f 7 AB3TCRES -

1.2.4.~ N g B B 1 200-1000ul ©

1255 % A A 47 th 1 5 ik £ 405 nm i iRl i

1.2.6.Fadk BB £ &

127ﬁﬁﬁf$: BB o gk o

1.2.80RNSK & & 45 © SRISHT ~ RSN ~ T F %T,ﬁ % 1234 (83Y) LB o

12&ﬂw=%%m@ﬁ£$\$&ﬁﬁzﬁﬁio

1210 M4 P8 i 0 B E 57 8 £ (QO)RM 2 L3 2 H L -

L2 11 s e GGt S 57 3 5 (QO)EM 2 Hb M8 L o

1.2.12.%7 v ¥ & : % ¥ Coating buffers v 3 JF (background )

12132 % 143 ~ B F ~BYF 2 RBRE o
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2. 1388 ¢

2.1.1.7%&i%7% (PBST)
NaCl 80g
NazHPO4.2H20 1.15 g
KH2PO4 0.2 g
KCl 02¢g
Tween-20 0.5ml
NaN; 02¢g

£ pH 1 7471 43 35 £ 1 48 1000ml
2.1.2.4% % % {#7% (coating buffer)

NazHCO3 2.93 g
N32CO3 1.59 g
£ ApHE I 9.64 41X PBSTZ % % 1000ml » 7% 3%
*4°C

2.1.3.4k & 5 B~ % fiw7% (sample extraction buffer)
Nast3 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 200¢g
NaN; 02¢g
£ pHEL 74 & 1XPBST & & & 1000ml » 7% %
*4°C

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

£#@pHET 7.4 F 4 PBST & % 1000ml
2.1.5. A B % 7% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN3 02¢g
MgClz‘6HzO 0.1 g

AApHED 9.8 4 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 1 4244

221 FH587 % v wEx ~ BEK - R EK - RERAE R FRS



222.ELISA 963t ik & F &

223 B ERE HER

2.2.4 pic & - % (Micropipette tips) : 10ul ~200pl ~ 1.5 ml » 2 & e 5 i 2 b 5%
o

2255 w /i . # * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) °
éﬂkﬁﬂﬁi%&g,%?ﬁ@ﬁ@@%ﬁ%@ﬁ%%ﬁi@@?o

226z FHgdpy ) R RE o

gm:ﬁWQ%£ﬁ£7@% EHRHRF AL S REASY B R 2
AR NJEZ PR LI RREEAST RAH o
3.hFee ik

3% Y2 T u

3.1.1.7 & B J\/ 3’07}.@_—3‘(” g R PURR) ) L R FL T AP A 0 R
ERHRAEFRAZES P > T RFEF T I 2 4R

342?ﬁ+4i#ﬁF—%ﬁﬁﬁﬁ’ihﬁﬂﬁ$%%ﬁﬁ’%ﬁ%mﬁ
BN 28C2 i fae 25 3

BA3MAEF A= 2 Ay P AR EY > F 2
T@ﬁﬁﬂw%fﬁﬂOSQQ’ﬁﬁﬁﬁﬁ’ﬁ*é
PFP AELIERLEAT A BHASDENY > BIFTEE - ERD
BB DA I AR ARE F5 1P AEERS > E 104k
1 =3B ERL > B0 EmaRi 89 .

3.2.80 & fB4-4: ¥k + PSODMV 7

3.2.1.# Anti-virus coating antibody 4% § 5 Wik % 5g 2 {57 B AR o 0~
Mg B B B3 ELISA 96 3L filcE F B (M T FHME L)Y » & R
»mmu,4xg£i»%ﬁ£ﬂ’<ﬁ76bmﬁﬁ%2~%o

322 Mg iRjisi i S b L EAFFR2 S BB R I YT L

ﬁ
(F'«“
o
>
=

it .

323 B-PlER & %aﬂvf e r 10 BB 2R E ﬁé&ﬁ—ﬁ'ﬁif}]’%% PSbMV # & % B~
fi’mi(z"l”’fg«fﬂ .E'_&ﬁ‘« . ’]‘?TR r-r'/p? —IIO(W/V)) ’ _%j_ "’I\EHEP}/@E %&;J‘j /E Iﬂj‘ilﬂ}/@tﬁ
R

3245 BF B A WL B EY 0 F R 100pl 0 F RS2 E4F 0 £ itE
BEAER()HR)E 5 E AR OES PSODMV ST B (L 4 RR)
B ITHRE



325 MR H e RRENACF BB kiR MRS A £ E
R4 o BB R IR F L M50
3.2.6.#-antibody-enzyme conjugate 14 % & % fhrjg if #g L AR T 3 BAFR 0 0N R
BRI BT e %Y > & Ry~ 100ul - BilcEHE ~RREP
WITCHEEH#HF 4P
327 B SRR R RS A4 R EAF RS BB R RY
EL T
3.2.8.# p-nitrophenyl phosphate disodium(PNP)£ Z 5 % /% & 1mg/ml )k & fie
WS HBRERE R AT RS > N R R ER I PR &
RL o~ 100pl > Hpc 8 dF e R £ 0 370w FHF E 30 A 4E1 ) P o
3.2.9.5 1 e g 4z - 12 ELISA 3 & 4 47 & 4 17 405nm/492nm 2_ ¥ JT 8 o
L2 APMRARCR SR Y Bk Y Fp FAE
3.3, A%
% B A4 2ok 4 PSDMV e Rl 42T &, ]

| 871 3 S 5 |

[ Anti-Virus Coating antibody |
|

[ T Bk ]

[ Antibody-enzyme conjugate |

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

[405nm/492nm =& iy i |
MRk BRI s aR Mo AR B A AR
JE, $ B 40 9% Wi AL 2 248 E 4} 89 fn R A 2 243
Dk WSS HE| AT BAERE

E 3
-

4.3 % 23

41 RIERP P K TPEF LA AT R A05mm it & T FBF E -

42 5 ik

421 ¢ R BIEHRE(feA e s BER Y Ji % (Pea Seed-borne Mosaic
virus > PSDMV) & e g)e R MEFR ¢ - L 77 H4 2 eI R
FRRREZEI > EREH-5 9 ¥ F @ (background reaction) % F& {4 ¥tPR
EplaEd LRI o

4.2.2.3)]}‘3—% BHEER KBS TG EF XN EREHRE2REEN Y cAREZHEME
R o



L=~ BAE BEAH & 3% # (Potato spindle tuber viroid) ~ § iv3 ¢ &1 fp#
(Tomato chlorotic dwarf viroid) ~ $z-] % & :}?53 (Pepper chat fruit viroid) ~ 4%
3o &1 i & (Tomato apical stunt viroid) ~ § o3 % (Tomato planta
macho viroid) ~ & & EBRE :)fx‘s—% (Columnea latent viroid) ¥ ig] >

R
B FE BV F e R S friddy & &(2 steps Reverse transcription polymerase chain
reaction, 2 steps RT-PCR)#& iB|

WRIF G A

EH31 5 % W4T B T 8 & (Potato spindle tuber viroid » PSTVd) ~§ dvs 4 #%&
i f»ﬁ}ﬁai‘i (Tomato chlorotic dwarf viroid > TCDVd) ~k#x -] % é\ﬁ}?a:?i (Pepper chat
fruit viroid > PCFVd) ~ § 3c78 &1t 5¢ Iﬁa#f (Tomato apical stunt viroid > TASVd) ~
Ao hE .}?5-* (Tomato planta macho viroid > TPMVd)%2 & & % Bk .}?5-*
(Columnea latent viroid > CLVd)2 ##] - 1 * 4%51 3+ ¢ 3 NADH-F ~ NADH-

R ~DHL-55F ~DHL-56R ~PospilF ~PospilR ~CLV4F \CLV4R % 3515+ ( H ¥ NADH-
F~NADH-RZ k% & % 2 P pEF FRRNA B B3+ ¥ > 5 P HRNA X Pk
w2 5l F5) B FF R EpR MG L L RIERS B AEPEREN
Iﬁa% PSTVd ~ 4 ivf ¢ &1 4 \p’f}%—w TCDVd 5| % ZEEI}%—% PCFVd ~ 4 3078 & it
wE }?5-* TASVd ~ % ic’ﬂf»ﬁ),%-sr TPMVdZz £ ¢ %@Elkf»ﬁ)ﬁa* CLVd% #& £ 47 ),%-cr ’
MR AL PEEMEAF TR EF 8 > BT HH

LEREXE

1.1.7 5
BRIFATE TP FE R RRAF o A AR T Lo RET AR R 5
RNA %2~ ~ 2 steps RT-PCR :##fe W BlEAZ T Z HH B RPN F R BIEE
7T 2 AR AR B H B RPN FHRMA LT o 2steps RT-PCR
IR (405 SR R RS A ESE) BT EFRIT SN EF -
23K A

1.2.1.57 e s

1.22k6H ¢« 7 83565C -

1.2.3.%45 + 7 4F 70°C



1244 P ¢ &£ 260 nm ~ 280 nm i Jp| 74 5t 2 4 %k R 2
ERBHREZIMRE -

1.2.5. 18 é}gbuﬁ‘ﬁi ¥ iF 20,000 x g > T E

12,680 48 i & S E g F g o

1.2.7.% & p= é{é}é K )@- B ABI VeritiTM Thermal cycler g

#mmkﬂﬁ,gm“gﬁmﬁb@ﬁo

1 “*E]q"’ o

4°C Rl

1.2.8.\{,/7\ }"_E_ .
1297 S BRAPZE ¢ RTAK

\»,u

235+ 8 R
212 5~ BB B RUP R fie
211465 7 Brige e 1

e o i o

£ T R P

%) BYER ILAes &

1.0M Tris-HCI1 pH8.0 0.2M 200ml

NaCl 1.0M 58.4¢g
21248 F F R fe™ 2

& % BYER ILf % &

0.5M EDTA pH8.0 0.1M 200ml

Sodium lauryl sulphate | 2.5g/100ml 25¢g

PVP-40 6.6g/100ml 66g
203530 ' BEMAZBIFERES 12 A3 FERE> 2553 R

2.1.4.5M potassium acetate

2.1.5.isopropyl alcohol

2.1.6.70%:Fp*

2.1.7.2-mercaptoethanol

2.1.8.#& F’k 2 RNase-free # 7"k

22.3 PEEGF &R L pR4asy F (2 steps RT-PCR) 33|

2214 P &% 513 1 7 HpI#EA S 22484 internal control RNA 2_ 51 3 $f
T AETIOED
NADH-F GGA CTC CTGACG TAT ACG AAG GAT C
NADH-R AGC AAT GAG ATT CCC CAA TAT CAT
DHL-55F GGG GAAACCTGGAGCGAAC
DHL-56R CCT GAA GCG CTC CTC CGA GC
PospilF GGG ATC CCC GGG GAAAC




PospilR AGC TTC AGT TGT (T/A) TCCACC GGG T
CLV4F GGG GCT CCT GAGACCGCTCTITG
CLV4R GGG GCAACT CAGACCGAGC
ME 2513474418 0 2 0.1X DEPC water - < i § Ik &
AEBER20CHFAE T o

2.2.2.F i 4xf= Transcriptor Reverse Transcriptase (20 U/ul)
2.2.3.Deoxynucleotide Mix dNTP (deoxyribonucleoside triphosphate) : 7z dATP

(deoxyadenosine triphosphate) > dCTP (deoxycytidine

triphosphate) ~ dGTP(deoxyguanosine triphosphate) 2 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)) &t
fe B & o
2.2.5.Random Hexamer Primer(600uM) " ¢ & & ©
2.2.6. Transcriptor RT Reaction Buffer(5X) (5X conc.: 250 mM Tris/HCI, 150 mM
KCL,40 mM MgCI2, pH approx. 8.5 (25°C)) " ¢ & & ©
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 & # * #p [ i” )
2.3.3.DNA % & & + & 35 (DNA molecular weight marker) @ ¥ % 4 100 1000bp
1 DNA 7 B
I F EHBYE 15 #PSTVd ~ CLVd #4748 F1 A 714 & % TOPO 44815
#ﬁ’**“ S5 AN R 2 BT o e RS R R R Y TR AR (T ¥ D
- RonaFHRHRESZ TR -
5.H @ 4244
2518 R R R o
25248 1 1.5ml ~ 2ml 2 50ml] -
253 b R AP 4AE F BRRE* 2 F BFF 4-PCRF BE ~ 063 gk & o
& JF ¢ * @ DNase ~ RNase H oo
2.5.4. 3% & = ¢ « (Pipette filter tips) : fie & & B /L B R4 > 4 Aerosol barrier
pipette tips & & & R 7 it 2 P B 5 o
Pl PR AR RFLAEHFR AL IRFAESY BEE R 2 o



AP SR LRRTI R AL RFASY RLY -

3. FpE ik

3148+ & B B

311400 3 fa+ 2 ¥ B ER > N ERIE S FES Kk (Aek 3 5 R

RN/ Mﬁ«tﬁfﬁlﬂ AR -

3124 » Sml e+ A B e 1> B3 REAFFER > £ 4~ 10pl 2-
mercaptoethanol °

313450 > Smlenfd 3+ A B e 20 393 RIS F A ER 0 BN RS B 0 (F
How AT R s o

3.14.4c » 50ml 22 X B 0 323 RA18 0 B S0ml 2 f&2+ 5 P~% 1 50ml o
? 0

3.2.4 % RNA % B~

32130 1.5ml 2 A+ 5B I 2ml s F 1817 65C-Rig > 10 4 48 o

3.2.2.4r > 500ul 5M potassium acetate > 2 & 353 {4 > B3k} 30 448 o

3.2.3.2* 10°C &< 10,000rpm > 10 4 45 °

3.2.4.7~11900pl Gk B o~ 1.5ml 3w g > 4c » 540ul isopropyl alcohol » 4 =
P T HEER LSS tE ) Bk 304480

3.2.5.>* 10°C &<~ 10,000rpm > 10 4 45 ©

3.2.6.# ",fi i o YUT0%IFEE G iR A 1S 0 A % EPE 12T T0°C -4 3o i
B

3.2.5.14 50pl RNase-free & fF’k W i3 ik 4=

3.3.Reverse transcription

= i Qg
RNase-free & #]7k oul
Primer Random Hexamer Primer, 2.0ul
600 pmol/ul

Template (5% RNA) (Ipg) 2.0ul
¥k 10min

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

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

Total 20.00ul




3.4.8 #4754 PCR &Rl
3.4.1.4£4 NADH # Fl# 4589 © 10 uM > FE#p 188 bp % £

Primer & |R& 7|

NADH-F GGA CTC CTGACG TAT ACGAAG GAT C

NADH-R AGC AAT GAG ATT CCC CAA TAT CAT

3.4.2.PSTVd ~ TCDVd # ] : 10 uM > FE 8 354 bp # £

Primer &4 |F 7

DHL-55F GGG GAAACCTGGAGC GAAC

DHL-56R  |CCT GAA GCG CTC CTC CGA GC

3.4.3.Posipviroidae # ] : 10 uM > g H#p 196-228 bp * £

Primer & |F 7|

PospilF GGG ATC CCC GGG GAAAC

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

344.cHBl - 10 uM > T Ep 373 bp 7 £

Primer & & |R 7|

CLV4F GGG GCT CCT GAGACCGCTCTIT G

CLV4R GGG GCAACT CAGACCGAGC

3.4.PCR if i#
3.4.1.NADH 35! % %+ RT-PCR i% i#
A.94°C 2 min
B. 94°C 30 sec
C. 62°C 30 sec
D. 72°C 30 sec
#4542 (B) 5| (D) 40 @ #%
E. 72°C 7 min
F. 15°C

3.42NADH 3! + # PCR # &[22 * £ (2 Allbio 5 1))

2 U
EHk 6.5ul
P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template ( % ¥ cDNA) 2.0ul
Total 25.00ul




3.4.3.DHL55-DHR56 51+ ¥+ PCR ¥ i¢
A.94°C 2 min
B. 94°C 30 sec
C. 58°C 30sec
D. 72°C 30 sec
£4§% % (B) 1] (D) 40 & %
E. 72°C 7 min
F. 15°C

3.4.4.DHL55-DHR56 31 5 % PCR 2425 * € (2 Allbio % #])

i A
£ Fk 6.5ul
P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (34 & cDNA) 2.0ul
Total 25.00ul

3.4.5.pospiviroids 5! & ¥+ PCR #f i+ :
A.94°C 2 min
B. 94°C 30 sec
C. 58°C 30sec
D. 72°C 30 sec
£ (B) 71 (D) 40 & 7%
E. 72°C 7 min
F. 15°C

3.4.6.pospiviroids 3| 5 % PCR :2 4|2z 2% * £ (2 Allbio 5 &])

= LR
EHk 6.5ul
P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (% ¥ cDNA) 2.0ul
Total 25.00ul




3.4.5.CLVd 51 + ¥ PCR i% i+ :

A.94°C 2 min

B. 94°C 30 sec

C. 58°C 30sec

D. 72°C 30 sec

€473 (B) 1] (D) 40 # 7k
E. 72°C 7 min

F. 15°C

3.4.6.CLVd 51+ ¥ PCR ##|Z:x * £ (17 Allbio % &)

= i LiE

£ Fk 6.5ul

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template ( 54 ¥ cDNA) 2.0ul
Total 25.00ul

3S5PCRGBITAAYT  REYWMTAEFT 2 RFREYT T AKF-R
AT VA )
T2 PCRAPM AR GHE B * R dﬂz poiTA-T o

4. %% 2

415 X FHRCPRFERFFLF EE §F RERE (BEFEF ) th& 0 2 Fi
f&F 5 P~k 48 < Jf 1 L NADH-F/NADH-R 31+ %+ 3 t5 2 188bp % £+ /]
14 $ o X CLV4F/LV4R 313 ¥t # * CLVd plasmid ¥ 2 & R 22 I 58 >
DHL-55F/DHL-56R £2 Pospil F/PospilR i * PSTVd plasmid i* 5 * g ez i

42 R cDNAzZ @A %% > P21 F RHREEZ cDNA P B A3 82 7
AEEEFRIVE S F T cDNA E I F R R 2 cDNA = —‘F‘%\RT—PCR
WA < ipk > 2 5d cDNA » 3+ ket iz & RT-PCR 3 t5 & 4
AP ERE S THIARME T A



L~ AR 4t R4 (Tobacco mild green mosaic virus, TMGMV)# | i

RS 2
% % 55 2 Pkl 4 & *% 12 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EHA

E o 5 g &4 J #+ (Tobacco mild green mosaic virus, TMGMV)2_ & i#] © * &
B R TRU D RS IR LR &“q‘,z (direct ELISA)E {7 74 3 B 42 = 1}%-%
TMGMV z_ 2 4 4 ip » & 11 %% 4% A 17 &k (ELISAReader) ~ 47 A B < i %
Bt F AT R IR 405nm/492nm 2. BT iE e

L. BREXAR

1.1.%: 5
RIS TE BpeFE LR ~EMAF o AWALIRFT L oS d
%P~ ELISA 3 #|fe 4l 2 ELISA $ i/ 2 28 6 1Rl 9 % % 12
T 2 APMERT A FEHHA RPN THRRLERET o
2K A

1.2.1.%x T

1.2.2.## ¥ ¥ (Micropipette) : 0.1-20ul ~ 20-200u1 % 200-1000p1 *

123588 %4 0 v adF 37°ClEE Jﬁ o

1.2.4.~ Nz & B B 200-1000ul -

12502 £ 5 » 7%k 2 4 & 405 nm/492nm 1§ jp|# it "'F'f

1.2.6.fadk BRI £ &

V27 0Rp AT © VA B g

12,803 & & 35 T RMR¥g ~ SRR H ~ 2 & FIF 2 1234 (834) LR Bl o

u&ﬂwa%%?@ﬁ#¢~%&ﬁ£%§ﬁio

121015 %R e - B5KRE &F ¥ 42(QC)EM L IS ¥R el -

LZM%%%%QZﬁ;%iW??K@Q@WL%ﬁﬁﬁiﬁ#

1.2.12.% 9 ¥ 2 % ¥ Coating buffer 5 v 3* ¥ (background )

121384 4+ - BEF ~BYF 2 RRE -

2. #FH 2 EH
2.1 -
2.1.1.%%% (PBST), pH 7.4
NaCl 80¢g



NazHPO4. 12H20 14.5 g

KH2P04 1.0 g
Tween-20 1.5ml
NaN; 02¢g

A2 S okped > AR E 1000ml
3 2% 4°C
2.1.2. 4% % % =% (coating buffer), pH 9.6
Na,HCO; 292 ¢
Na,CO; 1.60 g
A2 s okpe gl WA E 1000ml
523t 4°C
2.1.3.4 & % B~ ¥ 7% (sample extraction buffer), pH 7.4

NaCl 8.0g
KH,PO, 1.0g
Na,HPO4.12H,0 145¢
Tween 20 1.5 ml
PVP MW, 24-40,000 200¢g
NaN;3 02¢g
7 A PBST pe @ » #84% %€ 1000ml
33 4°C
2.1.4.% & ¥ fmie (Conjugate buffer) , pH 7.4

NaCl 8.0g
KH,PO, 1.0g
Na,HPO4.12H,0 145¢
Tween 20 1.5 ml

BSA 50g

NaN;3 02¢g

73 A 1 PBST fe ¥l » 4% 5.8 1000ml
& e 4°C
2.1.5. 4 B % 7% (Substrate buffer) , pH 9.8

Diethanolamine, DEA 97.0 ml
NaN;3 02¢g
MgCl, 0.1g

425> 800ml £ &+ -k » # * # Aé(hydrochloric
acid)?d B pH 3 9.8 » £ 42 g3k 1 8¢



1000ml > 7 At 4°C
2.1.6.#s i * Anti- TMGMYV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.8 6 4o
221—‘2‘1p-\7 BargEr c EFK DX FEK S FEAE EHRA
222.ELISA96 3t e & F i -
2239 B E R FRER
2.2.4 4 & - % (Micropipette tips) : 10ul ~200pl ~1.5ml » & & e 5 i 2 b 5%
Ll
3.%.253’3’* s
3.6+ BT 2 ¥y
311 #1008+ TR F EY > B {32 P RAATEDRER P A
LN LN A e v
312+ #5613 1 BAEL NS FHRERS1ISE BN EHRESEER
= 20 ‘7“;31—4- Ao e FREE SHE o
3.2. #- Anti-virus coating antibody ' 4 i 3 i 2 5L 2 AR B EAFE 0 0~ Nk
il B3 ELISA96 3 & F R (M T BB S)? » & R~
100ul » B-pe g 43 » HRE Y > N 37°CIEEHMF B2 BFo
33 rkiFR G ARS A FEAFTR2T BB EENEYT i
Tr g e
349\5#« AR WA R > A RI00u > FHRE2E4 > PR R
#M? R (f B2 7 TMGMV S 3087 B (T 38 % zrjgﬂ%@
3.5 ¥ v ﬁ"‘I)‘ L2y ﬂﬁ W A4°CE i TR 0 MRERF i MRS LA

)\f”“ Bbm‘p‘v ¢ oo

/F/?D4«k’j‘3‘/[ GENERYE HiaF >4z o
3.6 #-antibody-enzyme con]ugate IPRCES 1 i T Rl %ﬁbﬁ%ﬁ VIR
B BRI ME LY o & R 100pl > R R E N BRIRE Y o 0

37°Cl R 40 F 4 | BF o

378411512 /m/ll$ui’ g lszp S ks L EAR 1 Fik 2 =8 o J#I’E‘ﬁ_né%?}:ﬁ’-ff/‘#
rpFrEe e

3.8 ﬁfrp-nitrophenyl phosphate disodium(PNP)£? 75 5 & e/ i& 1mg/ml )k & fie
@i*ﬁ@ﬁ@*ﬁ’xﬁ#% é’?ﬁpé‘u’? (6 > 1N NIRRT R B~ 1 B fé P& R
A 100pl - BAcE A s R E 0 T 37°CH 2 HF R 30 A4~ 0] BF o

3.9 B~ di e 45 11 ELISA 3 & 4 45 & A 47 405nm/492nm 2 ¥z (& o
L2 APM AR R R Fp FA-E e



3.10 /A2
# 3Bl 4t 235 4 (Tobacco mild green mosaic virus, TMGMV) & |V 4277 & B

Anti-virus coating antibody

S B T

Antibody-enzyme conjugate

Img/ml @t sl RERE 2R B SR

405nm/492nm 7 1 1 {2

4.2 % 3%

A14&R EHFP X TFEELEA TR 405 mm gk £ THEBF E o

42 5 ik

42.1.5% 4 ki B SR e (fe F A B0 4t 2 s & (Tobacco mild green mosaic
virus, TMGMV) 5 4 2 8) 2 ERBFF ¢ > B 25 md L hWERT
FiRrzZ 54 @ZEEH -7 FFE ( background reaction ) % F& {44t
22 I A A g

4.2.2. }%4]‘%}“*? Bt £4F B2 THEANIAMHERE2REL L AR
2 EEER -



LI ke pFn é‘;&.&*:}fiﬁi (Zucchini yellow mosaic virus, ZYMV)$& g] = i

e iR 2
it % 5 288 4 & vx 42 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EPA

$-¥ts AR 1Y 4B A (Zucchini yellow mosaic virus, ZYMV) 2 1R o & 4 i)
ik 3 420K T AL HUR AL % i (direct ELISA)IE (753 5§ 1 42 5 3
ZYMV 2. %2R > 301 g% #8437k (ELISA Reader) A~ 17 & & px % i
it F AT R IR 405nm/492nm 2 ¥ YT E o

LEBRRERAR

1.1.% 5

WRIFTE AP R E LR ~RRUBF o AFLIR FL RSV I RS
P~ ~ ELISA # & e @l 2 ELISA £ PG YT T2 H s BRI TR B IEET > 97
BH 2 AP ER T FEH BRI FHRAEER T o

1.2.3% &

1.2.1.% T

1.2.2. i & v ¢ (Micropipette) : 0.1-20ul ~ 20-200ul 2 200-1000p1 -

123508 5 % 40 1 7 4F 37°CIR K -

1.2.4.~ Ng & B B 1 200-1000ul »

1250 % & » 71k ¢ &4 & 405 nm/492nm 1§ | &t Jﬂ"

126?&%161? ot

1.2.7./§Iﬁi£ﬂ}§*$ : /Fﬂ,g S N 73‘«'% 0

L2.8IAMEK & & 35 © FRIFHL ~ SRIFH ~ T %TIFL % 1234 (834 ) LB o
1208 2% k4o T BIEHEE « L f B2 LEE -

1210 M 4P o 0 G E 578 5 (QO)BM 2 LB bl o

1211 HRe  RERE ST FHQOEM 2 B LR il o

1.2.12.% % ¥+p8 = % ¥ Coating buffer 5 ¥ 7'/ (background )

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

2384 81 |
21,38
2.1.1.7%ji%i% (PBST) , pH 7.4
NaCl 80¢g



NazHPO4. 1 ZHzo 14.5 g

KH,PO, 1.0g
Tween-20 1.5ml
NaN; 02¢g

A S kR E o MR E 1000m]
% 2 4°C
2.1.2.4% % % f77% (coating buffer), pH 9.6
Na,HCO; 292 ¢
Na;CO; 1.60 g
A Aok pe > WA R E 1000ml
F 2 4°C

2.1.3.4 & % P~ % tb7% (sample extraction buffer), pH 7.4

NaCl 8.0g
KH,PO, 1.0 g
Na,HPO..12H,0 145¢g
Tween 20 1.5 ml
PVP MW, 24-40,000 20.0 g
NaNj3 02¢g

%% PBST el - #84% 54 & 1000ml
3 2%t 4°C

2.1.4.% & ¥ f#=7% (Conjugate buffer) , pH 7.4

NaCl 8.0g
KH,PO, 1.0 g
Na,HPO..12H,0 145¢g
Tween 20 1.5 ml
BSA 50g
NaNj3 02¢g

%% PBST el - #84% 54 & 1000ml
7 33t 4°C

2.1.5. 2 & % tb7/% (Substrate buffer), pH 9.8

Diethanolamine, DEA 97.0 ml
NaN; 02¢g
MgCl, 0.1g
473 %> 800ml £ -+ -k » # * # AL (hydrochloric

= 4r H

acid)A B pH E1 9.8 L4 d g+ k1 8%



1000ml » 75 3%t 4°C
2.1.6.4s i * Anti- ZYMV coating antibody + Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
22.H 8 4244
221.F 457 2 s BAx ~ BFRK S D ZARFK - FEEZE g RRA -
2.2.2.ELISA 96 3“ #ic & & Jis iz o
3. ERE FER
2.2.4 pic & ¢ % (Micropipette tips) : 10ul ~200ul ~ 1.5 ml » & £ o #7850 2 o 5

P

3G FE

3 YR T

3.1 #1004+ T oA £ 7 B » B3 e 32 RATgapzd
EPRFRELART BN B RGP o

BABAEFHF T IR AFL NS FHREEFT 1 FE > B2 SS9 ER
2202 EF L - B FREE SHE -

3.2. # Anti-virus coating antibody 1 4 % ¥ 7% & ig & &7 B ﬁxﬁrﬁ IV 'S
il B3 ELISA96 3 i ® F R (M T BB S)? » & R~
100ul » B-pe g4 3 » R E Y > N 37°CIEEHF B2 BFo

33B-M S kR GRS A4l R EAF A2 BB R E R Y
A A

3AT R MR A U EE Y E R 100 FRS2EA X g R
BATER(fHR)E 7 ZYMV ST B (L 4R )y (TR E -

3SHPE e R E N ACE itk - MARRRFAKEES #4 £ E4F
Fed o BB RENEYF i g e

3.6 #-antibody-enzyme conjugate ' 3% & ¥ b kI L o B ﬁzﬁrﬁ VIR ‘s
P BB B o B R 100pl > MR A RRE P 5 3
37°CIER#F s 4 /| P& o

3T BN rkFR iR AS A L EAFFRL2T > MEEEENREYT
rpi e

3.8 #-p-nitrophenyl phosphate disodium(PNP)£ A 5 % =% & 1mg/ml )k & fie
AR ap AR E AT R o s MR L BB BB o &
R~ 100ul > BpicE B3 R E > N 37°Ca 2R 30 A 4E~1 o) PF o

3.9~ e # 45 > 2 ELISA 3% &4 7 % A 5 405nm/492nm 2_ ¥z & o

L2 APM RIS R Y K p T



3.10 yn A%
e SRR # (Zucchini yellow mosaic virus, ZYMV)# |/ #2 7 R, B

Anti-virus coating antibody

s ECE R T

Antibody-enzyme conjugate
Img/ml g4t lE e 2 R E R

405nm/492nm 7 15 i fE

el E e P R =]

2 FESHEAH I U (B 272

%ﬁl\}\i ? E\[Dn ‘Jﬁcljtlélél\
Hiis

4.5 % HH

A1 AR EHP KT EZALEAFT R 405mm A E THBH E o

425 T

42154 Rk B Re(fed ke fg Rk ‘)Ijqi (Zucchini yellow mosaic
virus, ZYMV) 54 2 3) ¢ EREFF ¢ 0 B e 7 pd L RMIRG B
ReRZ2ZEd 0 EEKBHE 79 FFE ( ackground reaction) % &M ¥R
ERESVER -

4.2.2. }?—}-& BiHr s 243 B2 THEEANEEHRRE2BEEN ] > R
R EEER -



