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FPIBMED FRRZRE (BLID)

- Lz Epe g )ﬁs # (Xanthomonas campestris pv. campestris) % -+ % foft
EF A 2&-@ # (Xanthomonas campestris pv. raphani) ##|> i

iR IR S
LEHE MR (semi-selective medium) #fe & & fxidady & & (Polymerase
Chain Reaction, PCR)

wRIFEY A

Fy 3 S AT P IR R IR F 2 FXanthomonas campestris pv.
campestris (Xcc)% Xanthomonas campestris pv. raphani (Xcr) » #-f& 3+ 3B~ 12
HRIFZRZ2 A BLXERLERZAL > A 8L FRZRNEE > LYDCE
£ R FEEN B OORE PRIAGF R 3 R EE R A
F P FE o F L B F2 FE

1LBREKAR

1.1.% 58
WRIBATE Bpr ~ R iR ~ R - AL FTE - & e
B BREERIP - BAALGTEIERRBE L RPIAFTHRTIREFT &
REFETOPMFIT IR A PR REFLLEE L RASFTRRE
B * o

12K #%

1.2.1. ® & prgasy F & & © ABI Veriti™ Thermal cycler & e & 5 o

122, R A%E  BDNARA* > 2R AR ET AERE -

123 P RApPEE BT A PR > FliGel FGIS-32¢ [ & 5 o

1.24. & F# 17 5 LIAN SHEN JW-4N & & J5 5 o

1.25. 3£ 3 &= FH% - HHRAYAMA HVE-502 [F % & o

1.26. # 3 % T : AND GR200: Fr & - o

1.2.7. 2812 °C#: & 45 : JC GL-550# Fr & - ©

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

1.2.9. 4£2°Crk 44 : Law-Chain LC-218 " fr & - ©

1.2.10. 4 sksk g3t 2k £ 260nm~280nm i jpl#4 v 0 & ¥ & RIDNAE A& > Implen

New NanoPhotometer NP80 &% f¢ & &- o

=
\»za

o ‘;bgr



1.2.11. s 7] & F % - Scientific Industries Vortex-Genie 2 G560 ¢ & &~ o

1.212. g s g P Thermos o & o

1213, ¢ FH2LA A2 &334« H L -

1.2.14. g -

1.2.15. T w & F B : Firstek Scientific S-101:" ¢ & & o

1.2.16. padk & 3+ : Denver, UltraBASIC UB-10:" Fe & & B 14 18 P& 2 5 0.01 pH
unit -

1217, 27875 %4 ~ 38 S 4o § -

2371 B RA

21 FRAESF R ARG IT (AR ATV E N L35 e R
FJE)2_ fEF o T 5 2B st F - k& § 10,000 B fESF o

2.2. I ¥R FTR DS H T Ko R 22 Xanthomonas campestris pv. campestris %
X. campestris pv. raphani # 2 g - 2 YDC 3 % 5 (Yeast dextrose chalk agar
medium)32 % 3t 284+2°CH * o

2.3. 0.85% w/v NaCl ;3 /% (7 0.02% v/v Tween20):

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

231, F=B-#+2 NaCl i % 7 B¢ > 4o~ 4 423 -k » & NaCl = 273 jas » 5
121°C;% [ 15 A 48 o
2.3.2. @ Ffs > £ 4o~ Tween 20 * NaCl 73 /% » 4£2°C™ 3 L5 3 B2 o

2.4. mFS L :E 3 412 % A (pH6.5) (%% 2020 & = ISTA Validated Seed Health
Testing Method 7-019a)

Compound 1L
K,HPO, (Scharlau) 08¢
KH,PO, (Scharlau) 08¢
KNO; (Sigma) 05¢g
MgSO4 7H,0 (Scharlau) 0.1g
Yeast extract (BD) 0.1g
Methyl Green(1% aqg.) (Sigma) 1.5 ml
Distilled/de-ionized water 1000 ml

Soluble starch (Sigma) 25.09



Bacto agar (BD) 25.0¢
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)
L@ Fis £ 4e » o
241, F=B~#7 3 = A3t — 3§ 5 % B ¢ (Soluble starch ~ Agar ~ D-Methionine -
Pyridoxine-HCI % 34 2 Mr‘ Bysder 2 EEF R RS R }_/p JERER N
pH &1 3 & 3 6.5(1<*" 6.6) » £ 4c » Solublestarch 2 Agar > 5 121°Ci=
] 15 4 48 -
2.4.2. g % D-Methionine~Pyridoxine-HCI 2 #u4 % 72 % fe @427 > @& * 50%
B T0%FHE R BRI E Y LI R AR SRR R
0.2 pm 3* [ZJp " g o
2.4.2.1. 7 f# 100 mg £~ Nystatin & 10 ml 5 50% JFpf (EtOH)# - & * & 5 3.5
ml/L -

2.4.2.2. 7% f# 10 mg = D-Methionine % 10 ml 50%:Fp# ¢ » & * & 5 3 mI/L o
2.4.2.3. % f% 10 mg < Pyridoxine-HCI 7% 10 ml 2 50%iFpe? » & * & 5 1.0

ml/L -
2.4.2.4. % j# 200 mg 52 Cephalexin & 10 ml =7 50%:Fp# # » # * € 2 2.5ml/L -
2425. % f# 2 &% 100 mg « Trimethoprim # 10 ml  70%FH ¢ > 4
Trimethoprim &£ ;2 = 23 2R R T * 3B FL 2 T B R A0 & *
% 25ml/L -
2426, FRAEAFEIHSCHF > FEHLFLF eAL R{cB] 515
»OmME AR o ENAFEITLRIC I ARSI HE T o
2.4.3. JF 33T 442°C > T3 4 PN B F Mpr iRt Eand o ¥ Rk KR
PoBAARY M FIFATENLRBI AR Al (P RD
% - E

2.5. mCS20ABN X :E # 432 & 2 (pH6.5) (%% 2020 & 3= ISTA Validated Seed
Health Testing Method 7-019a)

Compound 1L

Soya peptone (BD) 20¢g
Tryptone (BD) 20¢g
KH,PO, (Scharlau) 2.8 ¢

(NH4)2HPO4 (Ferak) 0.8 g



MgSQO,7H,0 (Scharlau) 049
L-Glutamine (Sigma) 6.0g
L-Histidine (Sigma) 109
D-Glucose (Dextrose) (BD) 10¢g
Distilled/de-ionized water 1000 mi
Soluble starch (Sigma) 25¢

Bacto agar (BD) 20 ¢

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

water) !
Bacitracin (Sigma) (50 mg/ml 50% EtOH) ! 100 mg (2.0 ml)
1%’_.\./‘@‘. Eﬁ—]‘l;@ 4 ~ o
251, FEBT g & A3t - i § 7 B¢ (Solublestarch ~ Agar 2 4 % K,ért D EIETIPS
EFPRE 2 IR0 2o = 25 R FARPH ET A FF 2 6.5(14% 6.6)
£ 4~ Soluble starch 2 Agar » ' 121°Cj# 7 15 4 48 -
252 FFHE FRR o @ BERA L Bk 0002 pm 3V ISR o M
50%Fp e 0 &AL R R
2.5.2.1. % f% 100 mg = Nystatin 7 10 ml 250% JFp# (EtOH)? » & * & 5 3.5
mi/L -
2.5.2.2. % f# 200 mg < Neomycin sulphate (770 U/mg) 7 10 ml <& gk @ - i
* £ % 20ml/L -
2.5.2.3. 7 f% 500 mg = Bacitracin (60 U/mg) & 10 ml 3 50%;Fp @ > & * £ &
2.0 ml/L -
2524, FEARFEI HS50CH S » SEEHEWLF AL RIrIn]g 12
»OemBE AT > BRAFETSRIZ ISR F o
253. %3t 442°C > Tt 4 P R P MR ERd Eond o ¥ iRk kiR A
PoBAARY M FIFATENLRBI AR Al (P RD

2.6. YDC 1 % # (Yeast dextrose chalk agar medium)

Compound 1L

Bacto Agar (BD) 20.0¢
Yeast extract (BD) 10.0¢g
CaCO;s (light powder) (Sigma) 20.0g
D-Glucose (Dextrose) (BD) 2009

Distilled/de-ionized water 1000 ml




281 fEpeeig A4 0 BN - A FEY (WL REL @ BE
bldefe fl 250ml 35 % & > @ % 500ml F £ 2 = & 485%) 0 4o~ @RS
BF ko BT BE K 121°CREF 15 44 -

262 FHAARED G S0CHE R L WLF AL TR CaCO i L
BEREAF G OmB R > ENRFRFSRIC Ik o

2.6.3. % 452 YDC 33 % A i) £ % » B2 % (polythene)# % K ¥ - 38 T i
GHILE 3B

2.7. 1XTris acetate EDTA buffer (TAE):

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

2.8. 2% agarose gel(& A %)z %l % (% SafeView):

Compound 100 ml
Tris acetate EDTA (1XTAE) 100 mi
Agarose 29
SafeView 5ul

2.8.1. F=B~ry = & 0 Ae » 100mI IXTAE i3 7% > ficik 4 . 2 Agarose = 0% fi% »
FrER T 70°C T L 55 R & ek > 4 A (SafeView) -

2.9. TS%FE © £ G & o

2.10. # &2 5ok

2.11. PCR F J&3##] : Taq DNA Polymerase 2x Master Mix RED (1.5 mM MgCl,
final concentration) (AMPLIQON)

212 thipl BT 515 L FIEHEE LR FXCO)E L 3 EHEE Ele
Bhm FI(Xer) 2 & — 2513 4

R A
5l % 2 L s
P 513 B 7(5°-37) %
# Amplificatio Primer sequence (5°-3”) Remark
Primers n product
(bp)
Xcc2f TGG GTT TTC GCC TAT CAA # i B
200 AC Xcc &
Xce2r TGC AAC TAT TCC TAG CAC Xcr

CG




Xcrl4f CGT TAG CCA GGT AGA v iR
277 AAG CG Xer
Xcrlér TCGCTATTT CCATCT ACC
CG

2.13. fmF R »oibal 3 4 L RS0 e 16S 4248 RNA » 472 (internal control)

W

Hhg B

R Bl 213 B 7I1(5°-7°
"% e H Amplification o3 5 AI(57-37)

Primers Primer sequence (5°-3’)
product (bp)
BAC16S- TCC TAC GGG AGGCAGCAGT
F
BACL6S- 400 GGA CTA CCA GGG TAT CTAATC
R CTIGTT

2.14. DNA % B & 3+ & t%:5(DNA ladders) : ¥ % 4 100-1,500 bp 7 DNA % £ o
2.15. 4 E# (A& 18R SAR) T BT -
216, LB E N2 MV 2 Y AR FARE o

3.9 B 2

3.1MES 5P m

311 BRI ME 5000 f M (U FRERE)LI - FAF 0 10 2 FAH o

3.1.2.04% 1,000 #46+ % 10ml 0.85% NaCl i i =1t ] i-%—;fé+iii’ &34 (2-
4°C)£10.85% NaCl 7 5% # >4 * T 6 2 i B (#:¢ 150 rpm) &% 8 (20-25°C)
T R 25 | P e

1\

2L EBPRAAEFT LAY

321 R w2 fFE P 100 pl &+ F B (Rik)*e » 900 pl 0.85% NaCl i3 i ¢
REBEHF 2T 10 BRI £ p 100 B HFHRE 100 ul 4c » 900
ul 0.85% NaCl i3 iz 8 £ 355 > 3+ % 102 & fFfRik -

3.2.2. I #fP w2 FfR 4 Xco 2 Xor ¥ FphsE & & YDC + 2-3 % > 12 0.85%
NaCl 7 i i ™ B @+ R 2 7 A 2R 948 1 10%-10%cfu/ml -
FRERZF B Ee 97 £ 4 30-300 @ 5 -

3.23. 6 P 1 AEZEFET 10.85% NaCl 73 7%

3.24. fiwia w2 Rk EHERA01107) ks e iR e 20
i > &P~ 100pl iF >t mFS 2 mCS20ABN L:E# Mz % &+ > 1R
FILARNZ AR BIRERG o B%F 2L mFS 2 mCS20ABN £ %
m ¥ 28E2°C 12 PER B TR & 4-7 X o



325 BAFVEZFEBE R RREDFE L LFT > T SRIEHRFRRD
) ﬂr«’ﬁf*ﬁ’ﬁ; Méi R LAY £ FF 5 0L A Xee 2 Xer
ﬂ?ﬁ&?ﬁ*ﬁ?}fg°€ﬂ%%¥' el el BRI i /

AF3 2B ”‘K,wmh A

3251 & A%/ * 30-300 2 F o FiE g AQiE 300 v F sk o ©v Tmy
(many)Z 7t FiE 2 B 2 Aok i AR T A& PR B 7 FELFp3
A& A0 RBliesk s T, (confluent) e v HR e TP miEd £ o

325.2.Xcc 2 Xer e mFS LiE# M & A Y Rk S AR FAE ¥ R KRR

Kigd it BI(B]- ) sedrm v Mg R 3B 3 4°Cle ] pF > RSB P
o mnv R gEr B2 RE ORI Es w5 L E) o

3.253.Xcc 2 Xcr & mCS20ABN L 2 & A P R k5 ¢ LR A% > ¥ B
TR KBS E(R - ) e T B A T 4CR S B PR

3.254. - ’firrP\Lp{f];g <o R BEd F R F IR o

3.2.5.5. %%‘"ﬁ-ﬁ;‘&%fﬁﬁvﬁypgﬁ@ﬁ ﬁ‘ﬁ%ﬁ‘ 0

326, B AR WMFE > Bl &Sy B B AL T OPB6 BREEAS
FYDCE A A higz > T #-1HRe? hXce 2 Xer FiEL B4
> YDCE EA N IFZHE -

3261 BYDCEAEAAF46BF R ®E - 3V RBELHETRAEL- B
RFE P ZARAWZFHARLIROTR > NELIIT % o

il

3.3. M YDC % A+ 2 25 i i 7 #5
3.3.1. #5511 Xeec 2 Xer sh FgfiJYDCi%%t o

3.3.2. ,E;_ 3+ 28+2°C ~ 12 -] pF Sk pe & 2-3% s ERHEA LA

3.3.3. & Hﬁ@ F]Jf%upuh 13 ‘:'Jf‘ # E*p%‘]"?g‘v‘ faiﬂ”—,'i A Xee 2 Xer A5 ik 4
qg;; st BT o

3.3.3.1. chﬁ Xcr EYDCrAAF BRS¢ A FE > &I ﬁvr*(l'ﬁl )

3.34. B E F 5 i Xce & Xer m,;z],*“ » PEBT 4t IR 27 PCR &P - ik

g o i’ “’TF ,}\’}fi m}* TF’.:_‘:J ’ ";’Efﬁﬁ_ﬁ’ fg'T_'F—? —Ii”/v\’# 1‘*’%’)[‘3" oL 6 llg;

ML R o MBI RGP E - R FEER Y Lml hmEke A
* o

3.4.% & pr4ddy & & (Polymerase Chain Reaction)# i#|

341 & * &4 Xee 2 Xer £ 3 & — Ml 4 1 Xce2f/ Xee2r 2 Xcerlaf/ Xcrldre

3.4.2. & * ¥ - LlwpEhR ped 515 ¢ BAC16S-F/ BAC16S-R -

3.4.3. & & PCR reaction mixture : 7 200 ul s7PCR &t g ¢ 4c » 19 ul 2 PCR
R 4\3)“"55“,’5334@11%’ '“U?]%f/?‘/li’ 1l ‘.@%ﬁgfﬁ 20 ul »



3.43.1.PCR ¥ Juif i 4o

Compound BYER ULl
Sterile water 6.5 ul
Taq 2x Mix RED @ 1X 10 ul
Xce2f (10 uM) 0.25 uM 0.5 ul
Xee2r (10 uM) 0.25 uM 0.5 ul
Xerl4f (10 uM) 0.25 uM 0.5 ul
Xerl4r (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 1 ul

apn Z2 dNTP 0.4mM ~ MgCl, 1.5mM ~ Taq DNA polymerase 0.2 units/pl °

3432 i#FPCRF B2 tktls 77 ¢

34321 #FZmE g NAKRL mARITR -

34322, & ¥p i  Xcc 2 Xer %ﬂl;%*péj‘ﬁd fm *;;f]f&';%é;"‘ o

34323, f $mke @ 2w 2t Xee 2t Xer FHRZ o FRFIR

34324, 70 $RE D HEFK-

3.44.PCR F Ji i it

344.1.95°CF &5 » 45 -

3442 = Ik e 7 95°C/30 5 ~ 60°C/30 §5 ~ 72°C/30 #y » £ 35 B ¥k o

3443.72°CF & 10 &~ 455 =k » %88 3 4°C o

345 § AL PCR 24 (B 5ulPCR 24 (¢ 4285 ~ TR e~ f ¥p
%o #R e ) 100bp 22 DNAladder> 12 3 5 2 e % 2 4 #|(SafeView)
2. 2% AR E T AL T(T5V 0 45 4 48) s T A M B IXTAE buffer (1x
tris acetate EDTA) o #-7 A % 8 >t 32 ifoa 47 % Sidp PRisdk o

346. LT AL 178 % PCR AP iEF + /|

3.46.1. & 200 bp &2 466 bp = iF = wg z

ﬁ\
Z‘*l?

A o]

3 XCC e
3.4.6.2. £ 200bp ~277bp &2 466bp = ix+ & & 277 bp &2 466bp = £ F Y
Zz 3 Xcro
346.3. & 466Dbp — x4 ¢ fEmEE His 2 Xce & Xer 2 fmF o
3464 wxEr 1 *ﬁﬁ@? z;i’ﬁ ¥ 0 £ AT (7 PCR & -
3465 zv #HRie2 PCREX:BANMTAY ¥ 7 HeA S L A7:2 7 PCR
R e

3.5, 14 LR AR 17 HE | (AT Rii7)
351 B FARAT > ERHERpFEL YT IAL 345 R H DL



352 #-YDC# %+ 32 % 24-48 | prenzg m FE A1 p 5 5ml & k2
¥ ¢ 0 PlE R FIR ek B (ODgpo) o M & FRAERFIRER TR KE
(ODgoo) & 0.1-0.2 » s PR R ER 5 5 108 cfu/ml o 12 % “’f TG
R RS ESE T 7 FwARERENESAN L 28 AT T
F ERIE R Y L3 Ptk o

3.53. & 3.5.2.% F#- YDC # % f + 35 % 24-48 | F 9 Xec fv Xor 3 Ftk
1?77“3 4 & 108 cfu/ml ‘mﬁqﬁff,;—,,z PR EGREBTLIIHBE; VA
Brhe P e ERBITL ( HBE T I HREL Y Ly FlEfk

3.5.4. #-x A &Y T4 R 2582°C, & p kPR 812 /| etk B

355, #fEisF p RS R Q3T 2 K AR 244 Xee fo Xer
B RARZ T R R m:}l;qfﬁc«am A o Y

3551 HMER F I Mo FrREARL D DERAP BBk TR
T R% At 0 R & XCC e

3552 £H% 7 r M EREL ~HprE o LT AMFEE > R 2
Mﬁwyilhﬁ’wﬁﬁ?ﬂiwﬁﬁﬁ)@h

N

% B E

Y

36. L EHEFRMB AL - F I EF 0 B AR AT L

Xcc & Xcr */'\/,B‘J /JIL% T~ —‘E'z._ .

[ 7 g |
% l
| RS R RN A RENEE |
P "
E3
’ : e R
o YD A KA A BEAA S [ RN AROLE £l |
Xcr \L H E
E 7k o A& 43200 bp . ,"y“';““““;;j““'_““““““‘,
277 bp 2 ONAJ 225 *—MTR&%ﬁ%ﬁ' | IABAMEABERREERY |
! ! - i:;??;gw{tﬂ_iﬁﬁﬁf i
bRk it B AR
& ok o # P RIIF277 bp R B 85 A14F &k £ R 13200 bp L ERRi %ﬁ&i !
200 bp#1277 bpz DNA K £ 4% 7 2 DNAR & f& % Pt T ___________
J [
i | %R b i Xee |
M Rt Xer P 54 i Xec : L

L B OREERES A
P fadk KRR

w41 PCR &% » #73 W F32 kiR ¥ 466 bp 2. DNA 2 B if



4.8 % 234

41 #fa+ 5P G s B ERER AR I RL  FLAMRSHAA L AL
A ‘f«%?fI?H’LT%pal Bl FiE > AR %
A\,gg k¥4 xq‘b.yf)f;fﬁw% iL B 2. f;:]'*g‘ W4 F 2% 4 A 27% Lo
B 2K F)(Xee) 11 2 *L—} T“7f B
uzﬁf],»g Pl 3 27T - 9% YDC Aj s #2

4.2. %EYDC&%%E&_} A R \gﬁk,q;kﬁ%mﬁ?r}ﬁ;;, W 2| T2 K Al
37 F XecriZz Xere gAY AFENGEFT - % PCR & -

43, R AL FTE S B PCRR WG A $PF > &R 3R 466bp 1 B 154 T 2 3%
7 73 Xcc g Xero % 38.200bp ~ 277bp ¥2 466 bp 3 i iE F & 277 bp £2
466 bp2 FiEF =4 7w 7 5 Xcrs R IR 200 bp &2 466 bp 2 B i F £ 7
¥z 3 Xcc o

4.4. s ROEREE R % 23 "“""fﬁ‘i%‘%ﬁmfﬂﬁ FORER F o
¢w”@%WT‘Heﬁ«ﬂﬁ}si&wigwiﬁhinﬁfz+ = Xcc;
EG7 o T EREL P L ABFERE  $L2ERY FE

# i e ey :L—g Wk TR ER G Xer e

mCS20ABN
P sl

Bl- 3% 72 >Xcc® Xor i mMFS L £ A+ & % 240K 7%
& MCS20ABN Z:EH M £ AL F § L F ¢ 3 R AT R R TR
ok R 1 ) o



Bl ~3 %1532 > Xcc% Xer = YDC AR T AF ¢ M FE > T La0H
Boo BE 11 e 221 ZHS2 a8 0EE > 6NN BE 11 o
Xanthomonas /& > 7% 2-1 @ % 5 02 7% > # ¥ PCR &

Xce Xcc Xcr Xcr
(He4) (C6-2)  (XCRN1) (R1)

3000 bp

1500 bp

1000 bp

500bp B

100 bp

Bl=z ~ddw = & k2 29 $#R 2 > Xe & icflw *;;e‘—]"'r%rﬁ!z‘,h:/ﬁa 7 Xanthomonas
euvesicatoria 2 f ¥ e > H64 fr C6-2 5 - F vl g ¥ 2 }?;*)ﬁa A X
campestris pv. campestris* XCRN1 4= R1 5 + F ?"J;fi,z,,t % m F B B
X. campestris pv. raphani -



5.%% < 1;%

5L %> MERE ~fRA ~WE A 2007 S#F A EIALFIERESE
m )it s Bk 2. Xanthomonas campestris pv. raphani o {24 5 2§ ¢ 71
16:87-90 -

52. § M4~ FE % 2003 LR wmF BT L LEHEL I LR AR
Bop d LT ETIFT Y § % T(= ):95-115 -

5.3. 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.

54. 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.

5.5. 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.



= SR zﬁ.r;_ae ﬁ_f_:)f?s ( Acidovorax citrulli, syn. Acidovorax avenae subsp.
citrulli) &R >

R E -
iz % B 2 Uk 4 & %172 (Enzyme Linked Immuno-sorbent Assay, ELISA )

g i ﬁ "

¥ A SR P I % s ) (Acidovorax citrulli, Acit) 2 o MR
i a0 B FRpE F B PRl 4B vt E (direct ELISA)E T A % R ,ﬁﬁri A2 TR
Bl > ¥ MELISAG B4 7 RA T AT £ FEE B F BT R 405nm/492nm 2 st

P
B o

1. BRBEXKA

1.1.3% 8
’f‘ﬁ/?Jg‘Trﬁﬁﬁr‘ﬁ?ﬁ‘xﬁ&‘%ﬂ‘x{h-k—roﬁﬁ TR % &
o5 B~ ~ ELISA:E# e i 2 ELISA&i%ﬁ,PJjﬁé E4 "’ﬂ i Jfﬁ;‘E'JE““??Eé%
BF TR 2 AP ER T2 FEH L RPN R -
¢ B32P RAcipaip g N EIRFEE- 0T B o~ B0 r’f’l’\;{ g o

23K %

12.LELISA A~ 45 & * & st & 405nm ~ 492nm if ] i & -

12285 4% 4 0 7 AE3TCIEEF -

123 BAF B & 1 VA B B o

124~ NpgE s L B2 j;lgtilvzfg o

o

fsw
<}

2 FH AR

2.1 358

2.1.1. %% (PBST)
NaCl 8.0¢
Na;HPO, - 2H,0 1.15¢
KH,PO* 0.2¢g
KCI 0.2¢g
Tween-20 0.5 mil
NaN3 029

LAPHE T 74 42 35 -k T % F1000ml
2.1.2. # % i 7% (coating buffer)



Na,HCO; 2.93 g
Na2C03 1.59 g

£#pHE 3 9.64 4 PBST 1 4 £ 1000ml

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

Polyvinylpyrrolidone(PVP) 20 ¢
Ovalbumin 20
Na,SO3(anhydrous) 139
Tween 20 0.5 mil
NaCl 8¢
KH2PO4 0.2¢g
Na;HPO,4-2H,0 1.15¢
KCI 0.2¢g

AAPHEZ 748 42 25 -k T % £ 1000ml
2.1.4. % & % 7% (Conjugate buffer)
BSA 2.0¢
£ pH I 7.4 £ 4 PBST 1 &£ 1000ml
2.1.5. A 5 ¥ Wiz (Substrate buffer)

C4H11N02 97.0 ml
NaNs 029
MgCl,-6H,0 01g

AAPHE T 9.8 43 2+ -k T 4 & 1000ml
2.1.6.4wx 5 * Anti-Aac I1gG coating antibody ~ Antibody-enzyme

Conjugate
26 i
221;)’@: DAr9BIL R R ERE o

2224ﬂf1u, ug(Plpettetlps) e B LBRR > AL RHRM# LA

o

223.5 w i § - i * Basvan Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
éﬂ%ﬁﬂﬁikar,@%ﬁwﬁ@@$ﬁ$@%%%wi@@?o

Iiﬂ

224.= g2 g =+ Tz R fF o
FE N T R ‘\':}z’ti R B ‘;—*‘é’ﬂf;\ MA Rk L REA S ﬁxflﬂ“ﬂ ;
F2_0 A 22 M2 85 kAR "ﬁ’*iﬂ
3. AR i

31T WY 2 Ty
BLLAE+ M 3 H a2 fdpg < f REHREY D E2RAE VLB



BI2 T RREY w2 AFHNOS s REAF B8 {32 P RAvedy
FPORNEFERE AR B N B EEE Y o

BI3FFHF T F Ltk s > T LR AR 5 A4 B> £33 573 %
AFLNS B HREEY 12520 E BNE g i E EP o

3.2..m At Pl

3.2.1.# Anti-Bacteria coating antibody 1 7}ﬁ; B % i iR AR B B 0 s
NS B BT 06 R &P » & Ry~ 100ul » B g % ~ R
£ M 3CERMF KL | PFFo

322 Mg riikiig Ak o T FEI X > BB EHITI Ry F >

fo o BRlRRZ R E a2 Bobad s ER S 10 BEZHEES
Pl i (e e L 5P R =1 10(W/V)) BRI R IR
gp@o

323 P M Bk WL~ 96 R B E P 0 & R 100u 0 F HR&2 £4F 0 3
REG S EBR(fHE)E T A RBAERR(EHE)Y THEY

324%%§§ @@5%4%5@ o MEjiER R E R AR
3= > A RN N/ e T

3.2.5.# antlbody-enzyme conjugate ™ é ol oAy ) O A E 2 R
Mg i B?VAEK,J_ Heg Y > & Ry 100pl o BB EE ~ RBREY

W 37CIEREMFE Lo
3.2.6.5~ 1 & '1/7911'$/x’§ AR g L LA A BB E R IREYF L
ol A
3.2.7.:# p-nitrophenyl phosphate disodium(PNP) £z 2 5 & /% iz 1mg/ml 7k & fe
B AP E AT RRE D A NRES A BRI RELY 0 B R
A~ 100l > HpcE B IRRE O N ZTREBEEE L)
3.2.8. 3 & 4 > 11 ELISA 3 & 4 47 & 4 7 405nm/492nm 2_ sk fT iE o
X2 APMER B MR Y ikt ﬂ BTz
3.3 42



J 5 b R S B e R AR R BB

&1 78 5 3

|

anti-bacteria coating antibody

|

40 8RR B R

|

antibody-enzyme conjugate

1 mg/mlk M # B% B & 5L H 30k

405 nm/492 nm = "B UL A
y
l !
MR AR R A B M B SR ME R
& RE$H R 4Bk FERBEHPBER
224500 b > Bpix WOAE 2 21% > Bpigdd
HdeaH BAZR R R4 BARR R

4.3 % H)H
& X F B Bl ERIGFEL F (e % Acidovorax citrulli fe %)% § & PR 2
(B )& o 7 ELISAG A 47 RA TR e % > 2L F Ik
HRezZ $5FBEFMIVHEH FRESTEZ F BERERTEZ 281
G A%k 2 7 Acit e

R E =
i 4% M 12 & % (Selective broth medium) 2 % & f=4a4) & & (Polymerase chain
reaction, PCR)

BRI Z[A
P ERRBIREFHES L PR R AR A PR ARG %@F%“x@ frid
kR EE RS ;—«1}?‘3 7 (Acidovorax citrulli, Acit)z_ & — 5%

1 RREEK G
L1 TR RRIBTE B FE AR RMAE - WA TR 0 RS
HAIE - R EES B A ARG REAREE RS T R



REFR S RAEITOPEE > TR 2P EH T L LB
RN FHRALE R o

12. K #&

121 B HREH s o

122, 3L 5LE 2 3 & = &5 o

1.2.3. 2§ ® : Scientific Industries Vortex-Genie 2 G560 " fr % & o
124, & F# (¥ & 1 SUS 3045 I B & o

1.2.5.30+2 °C3: % 44  JC GL-550 F & & o

1.26. 28 B &4 ¢ LIAN SHEN LUS-150&¢ f& & 5 o

1.2.7. %8 % B* F % : Hirayama HVE-50 %%

1.2.8. 3 & &< : Hitachi CT15RE FF & & o

1.2.9. B & ps4asd & Ji ik © ABI Veriti ™ Thermal cycler &t k% &- o
1210, §4 %% :DNATA A > F AR S T RERE -
1.211. % * Rip £ E © FloGel FGIS-3& Ir & & o

1.212. jicg s g (1 pl~ 10 pl ~ 20 pul ~ 100 ul ~ 1000 pl ~ 5ml) -
1.213. # + % T : AND GR200& fr /& & o

2. @ ERR

21 FRES R A LAII (R LI AN 2l
2EFE)2 fEF R 5 4EF 30,0003 0 A A 6 B S F B RS
5,000 3§

2.2. % ;¥ WFB68 /% i 5 % ;% (modified WFB68 broth medium, mWFB68) -
MWFB68 % &

Compound g/lL
Bacto-peptone (BD) 5
Calcium chloride dehydrate (ISHI1ZU) 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 2 (SIGMA) 0.05
Cycloheximide? (SIGMA) 0.2

PH R R A AR R R K 60°C E e o



2 st 4Rt A Y @ KR T5 Yirp el ki 0 e~ 4°C ki
WEFT o FRAARTE  FEI 4045°C 2 (5 E 4

kSR e

Methyl violet B 1 mg/ml & -k » # 1L 33 &% 4e » 10 ml k5507

Carbenicillin 50 mg/ml & -k » + 1L 3 &4 » 1ml kg

Cefoperazone 50 mg/ml & -k » # 1L 33 &4 » 1ml kg

Cycloheximide 200 mg/ml 75 %iFp » # 1L 33 &% 4 » 1 ml ki

2.3. YDC #2 % # (Yeast extract Dextrose CaCOz; medium, YDC)
YDC % 2 W#

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

2.4. Agarose (CONDA & & 512 F) o o
2.5.50ml g 4 o

2,6, 7% 4 4 -k (ddw) -

2.7. # 8l PCR L& F 4 o

28 FEFL1EMId ¥ A F o

2.9. PCR # P38 %] o

2.10. Acit & - 4313 ¥ SEQID4/ SEQIDS -

Primers Insert Primer sequence (5°-3”) References
size (bp)
SEQID4 TCg TCATTACTg AATTTC
246 AAC A Schaad et al.,
SEQID5 CCT CCA CCA ACC AAT ACg 1999
CT

2.11. ‘wm@F R »cit 3l 3 ¥ UpBacF/ UpBacR -

. Insert )
Primers _ Primer sequence (5°-3”) References
size (bp)




UpBacF TACggC TACCTT gTT ACg
1511 ACTT
UpBacR gAA gAg TTT gAT CCT ggC TCA

g

Eden et al. 1991

2.12. DNA % B &+ £ %38 - 7 % 4~ 100-3,000 bp 7 DNA # £ o

2.13. ¥ipe% > 4 ®(SafeView) -

214, &~ [ HRER G SFE T 5 op RN L % s F(ACIE) F TR b
g Sm F AR DO F] A cattleyae (Acat) ik 0 14 YDC 35 & 3t 30°C+2 & * o

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

3. HFE 2

31 MEHMRRREPE

311 FEERMR AR R 22HFJEFWUH o AL AFEF (dos N)2F B
St feE SLEBERER AR BARMOL Z AR A A AR
FHrd A EA )2 F B BESRE 2LEREBEE AR AR 3L
B LR 3

3.1.2. JE4EF FPimiE  MERAET B EE N ER HOE RS £ 3t 30
°C T2 160 rpm BT & T2 /] PF o

32. TR AR

321 * B HFERTER TS B BB & R A~ 50ml oo g o
< A S R (Ao }>)’vAB’» 10ml 3 &% @ ] AFEF =0 S (d0d A
FAA) B 20ml &R o

322 #iBARLPCE RIAFLHEL L HHRE LA VB S HE 2 50
mBEe gl @ kBFEFEIRERZIPSERE LR FRHT
o

3.2.3. e § 1 10,0001pm % £ T i s 30 44 f A Lt -

324, & - g it Iml & Frkdmikd Wa = Iml Bisin o SRR
(DNA 4 #) % % >7-20 °C % 3% » # PCR k| *

3.3. B & ﬁ‘* fr;" F & (PCR)# B

3.3.1. i * &4 Acit £ 5 & - M5l 3 4 SEQID4/ SEQIDS

3.3.1.2 1 * &4t - A w Fenf pxd 51+ $ UpBacF/ UpBacR

3.3.1.3. ## PCR reaction mixture : % 200 ul <7PCR F Jisg @ B » 24 ul 2
PCR * Jiiets » £ 4~ 1ul 2 DNA #& 48 -



3.3.1.4.PCR ¥ Juif i 4o

Compound RHER B 25
Sterile water 9.7 ul
Taqg 2x Master Mix! 1x 12.5 ul
SEQID4 (10 uM) 0.2 uM 0.5 ul
SEQID5 (10 uM) 0.2 uM 0.5 pl
UpBacF(10 uM) 0.16uM 0.4pl
UpBacR(10 uM) 0.16pM 0.4ul
DNA 1l

In 2 dNTP 0.4 mM ~ MgCl, 1.5 mM ~ Tag DNA polymerase 0.2 units/pl

3.3.15. &7 PCR ¥ 2. DNA #% %2 :
33151 @ e & k2 DNA B o

33152 & #peke : Acit =% Atk DNA 2% o
f o Acat 72 g2 DNA X 2% o
33.154. v ¥ & Fk(ddw)e E 4 4458 % % (MWFB6S) -

33.153. [ %t/

3.3.1.6.PCR £ fisi5 i+ :
Stepl:95°C £ fi 5 A &b o

Step2: (95°C30 45 ~53°C30#) ~72°C30 #))* 35 A%k °
Step3:72°C & Jig 5 &~ 4bfs ik » "853 4°C e
3317 T#AA$PCRA : P~ 6ul2 PCRAY (5 s 3%e P HBe -~ %
v ¥ 2 100 bp 2 ladder) > »1 3§ g% > 4 H|(SafeView) 2 2%
R T A A 9 (100V 0 30 A 48) 5 T AR B 1x TAE buffer (1x
tris acetate EDTA) o % »t 3 A B2 fa 47 s LRI R o



3.4. AR

Nfata AMERBEH ARBAEZTEE

BARR R R EREN S

PCR

1

TR

¥ 5543246 bp i Fe o R B45-246 bp s
1511 bp DNA F 4% % | | 1511 bp DNA | B fk &

Ptk sn A INFA 4 AR kK A

A4 BEFHE CRTALSITRAEHRML PCRES o e FF 0 IRE T HR 4R
Fzd iEd > RRBWE 5 T 22 HRWE T Acit

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

4.1.1. & ¥fpR e 3 246 bp ~ 1511 bp £+ o

412, f ¥R e 1511 bp iEF o

413.2 0 HREEFEF A4 -

41. 4, BB TR epF 2 246bp ~ 1511 bp tEF > B ¥ X 2%k
2z 7 Acite

4.15. 3% 2% @AM 1511 bp A o 7 L EHES F F 2L Acit 2w (R 1) o e
wRek i IR 1511bp 5 > B FE T2 PCR B % o 2k

3.24. z_ 1ml R 57 ik ﬁf»;ﬁﬁr‘% 51012 10°% > £ #7i& 7 PCR &R -



Ladder 1 2 3 4 5 & ddaermW + — Ladder

3000

1500
1000

500
400
300
200
100

Bl A58 8H o« 2 adlied 234409 53%2(1-2-34-
56 %)t~ 29 e ddw 22 mMWFB68 12 2 1 (+) ~ f (—)%t &

2,
B o

5. 2+ = ;gJe

51 7 M4gr~ ke 4 2012 RFRv T2 LR /HT F.71-75 - 2012
BEPHETEALE B E LR £Wm¢#o;a’r@ 89F -

52. T W4~ KL 2003 ERfEFwEILHET 2 LWHEL P ERDA
R p L LEETIIFY § HT(2) > F95-115 -

53. % FTxL 2009 o A m F % s FiiR R FTE o MY B Ff b
RILE SALm~ o 0¥ o B8F o

54 FA M 1999 - FET 2 HRIAFwEL s mFZ R EBRFRYF B
e WP B EImL A2 o

5.5. Ha, Y., Fessehaie, A, Ling, K. S., Wechter, W. P., Keinath, A. P., and Walcaott,
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.



Z ¥R .%&ﬁ_{ﬁb%éfr}ﬁa% ( Cucumber green mottle mosaic virus) # ] i

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

WRIFEGA

AT P P AR fr}ﬁa* ( Cucumber green mottle mosaic virus
CCGMMV) 2. Ttk ip] o A& R] > 72 Tk 2 B 5P % TS 48l A 2 i (direct
ELISA)i& 7 CGMMV2 8] » x M ELISA B A 47 RA 7 A TR 4 it £ i
#1 & 405nm/492nmz_ B T B o

1EBBEEKA

1.1.% 58
B BT R ﬁﬁ:f SEE SR >~ RA A AWAIRFTHL o HRET A
s &3P~ ELISAREB|fe Wl 2 ELISAZ R RIEAR S F &2 & KRRl 7 %
HIEBEFT TR P ZAPMPHT A FEHCKRPIANFTHRRELERBY o Tk
BRse B2 RAseaipe g N EFEfEd A o7 B ~ x50 93k % -

12. %%

12.L.ELISAG & 4~ 47 % © & L £ 405nm ~ 492nm i il # i F -

1220788 % 45 ¢ ¥ a¥F37°ClE B e

123 BAF B & VA B B o

124~ N g s i B

1254784 ' &5

2 4R

2.1.33 3

2.1.1.;% 5% (PBST)
NaCl 8.0¢g
Na,HPO,-2H,0 1.15¢
KH,PO, 0.2¢g
KCI 0.2¢g
Tween 20 0.5ml
NaNs 0.29g

AAPHEL 74 F 44 33 -k 3 % F 1000ml
2.1.2 4% % 3 fb=7% (coating buffer)



Na2HCO3 2.93 ¢
Na2CO3 159¢g
LA pHEZ 9.6 & 4c PBST % 4% & 1000ml
2.1.3.% & % B~ % ek (sample extraction buffer)
NaCl 8.0g
KH2PO4 109
Na2HPO4 -12H20 1459
Ovalbumine (Grade II) 20¢g
Tween 20 10.0 ml
PVP 2004
LAAPHES 74 £ 42 33 -k 3 % F 1000ml
2.1.4.%% & % f=7% (Conjugate buffer)
BSA 29
PVP-40 209
Na azide 029

LA pHED 74 £ 4 PBST ©
2.1.5. 7 B ¥ =% (Substrate buffer)

% F 1000ml

Diethanolamin 97.0 mi
Na azide 029
MgCl,-6H,0 01g
LA pH ET 9.8 F 42 g3+ -k 3 % EF 1000ml
2.1.6.4wx 5 ¢ Anti- CGMMV coating antibody ~ Antibody-enzyme conjugate
2.8 i 4241
22112)?&5 A9BSR ERE o
2.2.2. 58 B3 B (Pipette tlps) CREMEBRAERR A ERERF P
B o
2.2.3.% v /i § . i¢ * Basvan Buuren (BVB) /i 5 (No.4, Maasland, Netherlands) -
é&%ﬁﬂﬁik&g,%%ﬁwﬁﬁﬁsﬁ%@ﬂ%éﬁiéﬁwo
2&4ﬁﬁ$\ﬁﬁ&%\ﬁ%m\'ﬁ@§*ﬁ$ R4 o
1w R AR RBAER BT LA wﬂ?'zi\ﬁ"ﬁ “’ﬁxi& ;
;’%léq"‘\‘#’ti ﬂ"’lﬁz\ﬁ}]ﬁ@?ﬁm“’ﬁ{iﬂ
3. 4;5,%_.53 4 i3
31+ BT 2 ¥y
BLLmpFpRiEAfEF (e Eadikix) £ IR FMEF AL HEF 0 %
ENHREAFRAZE AP » T EFHFEIT BT



312348+ 2 b R 4F ) - KR FRA S e EFRESRE g d ek
BT 28°C2 g fa¢ 2 3/ PFiETEA -

BL3 MM I A AR EAPF L) RGP
FOTRREY e AFH05 s REATG
ez ? N EFEFERL A BT B Or B4R Pk e P
e &%’vﬁ%ﬁﬁﬂﬁwkwﬁﬁ’%al

ﬁﬁlEC%ﬁ#@ﬁ’ﬁ*E%%m%%§ﬁ°

3.2. & ta iRl
3.2.1.5#% Anti-Virus coating antibody /4% % 5 ek & 53 & 4R7 & B o 00
Ml B B3 06 foilc B & ¢ > = XL~ 100ul » B8 & 3~ IR

£° M 3TCERERF B2 o

3.22.B 41512 ‘/7D‘/I',$}T§)F PEIAR RS ] ',’5— X2 BB IEYS
2 e

323 &P EHE 4o r 10 B &2 12 F'ﬁfaaf CGMMV % 55 B~ (b7 (r
e s Rk SR =110(WIV)) o B 205 B KA B

3249“‘935‘413[;?/}4) BB HY o ZRI00ul FHRS2E4 0 TR
AT RF B (f $ )2 7 CGMMV g5 4 /8 o e S e (= 4 PR) % 1%
el o

3.2.5. B & 5 3~ i &lﬁ*" 4°CF Btk » kiFiegatke 55404 £ &

Mgk d=x o BEEHITIRYF 240 e

3.2.6. %antlbody-enzyme conjugate 14 i £ ¥ ek R FL L AR B AR 0 0~ R
MBS L BB e P > B Ry~ 100ul » BB E ~RBRER
WITCERfF 4o

327 BN i gieiied o4 £ AR 2 MikEFpt A

HE bR gE

3.2.8.:# p-nitrophenyl phosphate disodium (PNP) £ 2 & & /% i% 1mg/m| ek B
ot & e PR RL i & AR H AR S 0 N RN iR R L E’g"I»B";L/I 252
& RGL o~ 100l > #r B e~ R E 0 3 37°Ce xR 30 4 4~1 )
B o

3.2.9.3 I ficE 45 » 12 ELISA 3 8 4 47 &k A 7 405nm/492nm 2_ s T (@ o 312 -
MR AR R R RRY F AT

3.3 4%



1mg/mldk M 7 Bk B 5 L 8 ok
405nm/492nm = & Y {a

5‘ "’ﬁ-}?i—*’]‘ﬁ/P n- ﬁi’]’ E,gl

Anti-Virus Coating antibody

LA BB B R

Antibody-enzyme conjugate

ﬁ?ﬁ‘]*xun‘]&qi{ﬁ% é\ R
JE H B 40 R WA 2 245
A E > EPSZﬁ?a‘%/’z}ﬁ«}%

AR SRIESE 8 R
JEH R AR X215
LT o BP RS m

%J 2 7 7 CGMMV -

R FERIELE F (e A CGMMV 54 e 3)2 | F e e (it
%o ELISA B RA TR TESS » FE L F RY
FREFRIVCE PHRESRTES §F RERESRTEZL 2 B



T~ ;f,\g‘,{.ﬁ:)ﬁ-% ( Cucumber mosaic virus) #&ip| = /%

R
% % 55 % Fu £ & 2 qi2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

wWRIFE@A

F-4F A BRS¢ 3 A 4 5 4 (Cucumber mosaic virus » CMV) 2 144k 7] -

WPl > 02 TR R EE & B S R A 2 (indirect ELISA)E (T CMV 2 # i)

L ELISAR B4 47 R A 37 A& TR pE % it & 7 & 405nm/492nm2. T i@ -

LBBREKA

1.1.% 58
WRIFATE Epe~ FE Wb ~ERUF - AFALIRTFTE - K& ’a‘/’f@
s &5 B~ ELISA# Ao B 2 ELISASE ¥ pIiBAR Y F &2 2 s iRl
IR 7 7R % 2 AR EA T 2 F 2 H W AR R ﬁ%mr%%o??&
Bls ¢ B320 R N L IR A 0T B N B G k% o

1.2.3% #

1.2.1.ELISA :si/»\% '3% DR e 0 B £ 405nm ~ 492nm i Rl AL K

122088 %4 1 ¥ A$F37°CE ,g_% o

1.2.3.;1%5’1&/?5)4@F,P L /;n;gumgm B

124~ R L B2 R o

2333 A

2.1. 35|

2.1.1.:% %% (PBST)
NaCl 8.0 ¢
Na,;HPO,-2H,0 1.15 ¢
KH,PO, 0.2 g
KClI 02 g
Tween-20 0.5 mi
NaN3 0.2 g
AAPHEITAL 43 35 k2 0¥
1000ml

2.1.2.4 5% P~ % =% (sample extraction buffer) :
NazHCO3 2.93 g



Na,CO; 1.59 g
£2ApH®E % 9.62 +PBST 2 4 % 1000ml
2.1.3.% & % f=% (Conjugate buffer) :

BSA 20 ¢
PVP-40 200 g
NaNs 02 ¢

%A pH &% 7.4 £ 4 PBST 1 %, & 1000ml
214 5 % rin (Substrate buffer) :

Diethanolamine 97.0 ml
NaNs 02 ¢
MgCl,-6H,0 01 ¢

LA pHEZT 9.8 £ 4 &3 -k 1 % E 1000ml
2.1.5.#‘@1 7 * Anti- CMV IgG ~ Goat anti-rabbit AP conjugate
2.8 1 ;&ﬁ :

221%@ D 4e06Tt S dE iﬁpﬁggo
2.2.2 Mg E > @ﬁb«g (Pipette tips) : fic & M E L BRKEL » M EFHFP L2 F

223.5 w i § - i * Basvan Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
REFRA N ZFARE R DPLSERFREFRERZTE SR

* o

224.= gz Apg < RRHRE o

‘ggr_]_:g‘Jr El A zi,ﬁg é%g'ﬂl))a\’fﬂﬂl)‘%wpﬁi‘ A& ¢ B
"F'T F2o0 Aig* fEE2 2 M7 A& S REANY RAL
x
f
#HIRE S iE
318+ BT E T
3115@4#@;@%@:ﬂm g Al R R > & 2 RE RS o

B3L2TRAREFH w2 A0S A » REFAFE - B2v e R320 AT

£ E\‘ - [ Frﬁ«it,-*,#‘ﬁﬁﬁ B TR P o

313+ % - R Sl TR T ApdR Bk £ 3= 7
ﬂ‘w% i’é’ﬁ’}%ﬁé’fiﬁili 522 = ME & - B > BN E B g
g;;gﬂ o

3.2.5 4 Ml



BLARE R AL o 4 10 B R 2 S PG e (TP i g e
=110(WIV)) » B *F B R R I;‘}iﬁﬁﬁ*t T o

322 P~ BA R A Bl 06 R pE LY o ) 100pl > & 452 £4F 0 T
R g (L HR)2 /S (CMV) e gin (L HR)Y TR e -

323 HMR e r FIRE W ACE B e MRERFAMEL S 45 R E
ik d=x o RMBEEHIIRYF L >0 o

3.2.4.#p5 & Fiak i 10 % & ¥ i (conjugate buffer) i #g ¥ 4557 % B f® > o~ R

did o & R~ 100pl o BB G R N RE P

P o

%\1335

Mg L BB &
W 3TCER 8 F K2

3.2.5. 3~ I {8 ks Rk
/R T

3.2.6. %L X fd b i 2% % (Goat anti-rabbit AP conjugate) "L g ek TRy
T g{,ﬁ;—ﬁ s NN R S B B g AP o & oy~ 100ul >
#M%iﬁijwlﬂﬁﬂ ,A3WCbmﬁw?@2 | pE e

B2T7 Mg rlxiigi TialE ¥ S & L EAF TR 2T BiltE T 15
7R T

3.2.8.#- p-nitrophenyl phosphate disodium (PNP) A 575 =% i 1mg/ml 7k &
ot & de MR RL i & AR TR e 0 A KB E B B?vxﬁ’»if‘»‘“ta e oo &
XL~ 100pl > BpgE A~ R E 0 T 37°Cl xR 30 4 48~1 ) BF o

3293 k& 4 > 1 ELISA 3 B4 47 R~ 17 405nm/492nm BT iE o 3120 4P
MBHAgE R Rt HmRy 5 p 73

o \“‘\ﬂ

;.\f-:

ERSAM LEFFR2S BB



BN R AT )

EFHETRE S

|mﬁT@ﬁ|

| Anti-Virus IgG |
|

[ w¥hikagepss |
1 mg/mldk Mo B B 5 K5 30

[ 405nm/492nm= &y |

|

|
WA D RIES & | [ RARSRLESER
RE#58 B e a2 2| | B R R 2 245

Rk Bakas| (AT FASRE

#o

PR RFERFEF (e CMV pmd w82 | 5 R e (iEE
)& o 2 ELISAS EA 1T RATIRML S tiEs % » F2§F H
B2 HREERIT VS FRESTES F RERESTEZL 2B 1Y
FooTH kT CMV e



I~ éﬁg‘%ﬁﬁi ( Tomato mosaic virus ) &gl iz

B
F e R & préasd & & (Reverse Transcription Polymerase Chain Reaction, RT-
PCR)

R ﬁ? fi

gk STt S T R 4 i?q'; v:)}%i (Tomato mosaic virus, TOMV)2_ 1 B - & & P>
eI I TR & R *5% RT-PCRF & » 2 8 p|TOMV 2 ¢F & F-v
(coat protein, CP)i# 448 > i 3 4c {8 4~ B-actindi xR 2. & — MR FiEd (T L 5d
RNA# St /6 > BT R AL P PERBMASFTERZEF 2 A %5
550bp % 121bp -

1EBBEEKA
1.1.% 58
ﬁ/?“}?‘ THRRBFOFE SR ~RRUEF o FEAIR T L o REV R
» tk FRNAZ B~ ~ one-step RT-PCR:##| fie ] 2 one-step RT-PCR % #& 8| i
s T H RPN TR TRIRET TR Y 2 AP ER T FEH 6 R
by ﬁ? B & i@ * o one-step RT- PCRip B ;38 2 e W (4r3 |+ FF 1 ~ p % 7
EE)VRE EFRFITLPERF o
1.2.;@: i#
1214 et p) @ & K 260nm ~ 280nm i B =4 ac 2- & k3> AV RPIPRIER
B R 2 ip R fiﬁ o
1.2.2. 148 df ﬁxa ¥ 3£20,000 X g 0 i B 4°CiE $27 iv o
123304 L 2N de g et o
1.2.4.% & fi=k 'zﬁ F &% . ABI Veriti ™ Thermal cycler ¢ ¢ & 5 ©
1257 A% % ¢ =DNAZT A * » 2 q,/\’féfl"’h’;r’/),%?l-‘}i?jag °
1265 *RAPAE - T AT RApH o
1.2.7. 4k p B 5 B8 ¢ i pHE 4 4 FDNAZ B~ * > & * TAN; Smart
LabAssiist-16 2% ¢ & - o
12878 4 1 5 g % » ¥ a§F25°C2 28°C 5

2381 BN
2.1.:8%



2.1.1.F @4 % & prsagd F i (RT-PCR):& 4
21114 B P &% 515
2.1.1.1.1% HRITOMVE & i 35 @iz 515
313+ F: ToMVno.l > 5'-Tgg gCC CCT ACC ggg ggT -3’
31+ R ToMV no.3 > 5- TTC AAC AgC AgT TCA gCg Ag -3’
RT-PCR 3 tg & % * DNA = B~ | 550 bp(Rg 7 %k &2 7 i+
ToMV)
2.1.1.1.2% i Pl 4~ B-actinig 88 2 51 + 4
31+ F @ ActinF > 5'- CAT gTT CCC Tgg TAT TgC TgA -3’
31+ R @ ActinR » 5'- gAT CCT CCA ATC CAg ACA CTg TA-3'
RT-PCR Xt A4 : DNAF 121 bp (87 % & 2 7 {4 RNA)
ME 2 513374418 > 10.1X DEPC waterfff# = i § k& » # %8
B N-20°CRE G & * o
2.1.2.dNTP (deoxyribonucleoside triphosphate) : z dATP (deoxyadenosine
triphosphate) -~ dCTP (deoxycytidine triphosphate) ~ dGTP(deoxyguanosine
triphosphate) 2 dTTP (deoxythymidine triphosphate) -
2.1.3.F & #xp% % (Reverse Transcriptase) : AMV-RTase (5 U/uL) » & % & o
2.1.4.% & p=(Tag DNA polymerase) : AMV-Optimized Taq (5 U/ul) » & F &%

r":" o
2.1.5.% 7* * #% : Safe View DNA Stain ~ Agarose ~ Loading dye( z bromophenol
blue ~ xylene cyanol FF e # * 4a f= ) ~ DNAF £ & & £ #h35(DNA
molecular weight marker) > # % 4 100-1000bpeDNA & £
2.2.8 1 4244
221 e REpsdaly F B BER Y 2 F K7 B P 4wPCRF &g ~ 963 v ¥ o
2.2.2. /%8 v i1 B¢ (Pipette filter tips) : fie & #c® i1 B2R4: > 4rAerosol
barrier pipette tipsz‘ £ & # 5c 2 I & & o
2.2.3.% w /i § . i¢ * Basvan Buuren (BVB) /i 5 (No.4, Maasland, Netherlands) -
R ERHRHAZFEST R DL EEREBRIBREF LR o
2-2-4-#“;:%—‘]’4» CRFRAD SV RPLAREFE LA 2
10 ory 424 e E 4R * E DNase - RNaseiF,” o
2w R P MR RBAERRM A AR L RNA ST B HoF
2o A H NEEZ M NEAZRFEA S “ﬁ’v\}"f;,"O

#HFE 3



315+ By

L
BTy

3.1.1. ll_ﬂi Etf] J\,;ﬂ}-/jifé—a-(l} & ;H:/\#L‘/—r—/m) ’ l!,; E:]ﬁ ﬁ%,ﬂ_ & ﬁ’*lﬁ»‘fv’;fé—ﬂ- ,;}.gb
»;;%’\fFL ; ‘*\f (/( ];_‘])7 5 B?F\ > ﬁ_,. B 7;}5_@
312+ LJ B o - BB o b @ ER IR RE e N

25°C= U 48 > & 17 fé’_?“ o F 24 | HFREERIIFY T ‘egwc » & Fk
AR o B ¥ AT

ﬁP7 /\’Fﬁ'll ﬂélh,ﬁ.q-/z—/v; Ef]}@mlg ’fﬁlt"ff\lstjl
3\‘yz ,>. o

313 TR 2w ¥ w2 /\%&]05 AUANE 3 B RN ES Bri o h

*%"/‘%‘roﬂ:;:ﬁ
312 o] pFR PR 28°C > 12 /| pF 2 |5 25°C2. 4

LA EH o BHBE N EG
GECECE S g8

3.2.RNAZ B

3.2.1. ’t:t-%—“r

—@#&1*{7‘ 3?7}"{‘-& ;;@H%i;%_’_ ‘ﬁ#&]t ¢ (gg-;?iﬂ uz]; ]~) ¥ B EX
PP 10 A dE I F o 2 AR ’F”V\ BTSN T o BT
%’ﬁmﬁﬁﬁwﬁ&ﬁ@o

3224 i * B2 2ml g ¢ > 1000ul Pipette 2 1000yl tip = 42
Lysis Buffer (LB) 400ul » 4c 3] 7 3 ¥ % 2 2ml .o 7 ¥

’ j&%ﬁ_,u F L=
B 2 1000 rpm 2 7 30 )

BRI WS > 2R #E K 10min e
323 # ¥ t &8 & » TAN Bead combo kit 96 3¢ 4 ¥ *> & 4k it &+ » ¥ &3

B RRR I R ER TR R (RS RE TR
gt )

324k BEM E mdn m o B R BICPN A~ BH

32415 25 /% 85 (7 © % 10004l pipette 2 10004 tip % Wash

Buffer](WB1)800pul ¢ » # 41 ¢ o
3242.% 2% (7/% 8 &

5”% i 80},[1 e~ H

7 * 100ul pipette 2 100ul tip #- Magnetic Beads ;&
? 7}::[ CJ o

3243 % 3 & {(7/% 9 E {7 ¢ * 1000ul pipette 2 1000ul tip #- Wash
BufferZ(WBZ)SOOul Sen B

3244.% 4 % /% 10 & {7 : * 1000ul pipette 2 1000ul tip #- Wash Buffer3
(WB3)800u1 Ser B HALE o

3245 % 6 & {7/% 12 & 7 : * 100ul pipette 2 100ul tip #- Elution
Buffer(EB)lOOul e Hoprd oo

3.2.5.%-¢ % &?f

10min 7\ﬁmw,,z THRERTRRTNI0HE 0 B3 4
# ¢ 4.< 10,000 rpm ~ 10min o #-F iR E % 12 5 T E FRE P o



3.2.6.% 100ul pipette % 100pl tip #-70% EtOH 100yl 4c » % 1 % % 7 & {74 4¢
¢ T tipiR 355 o

3.2.7.% 1000ul pipette % 1000ul tip #- Binding Buffer 400ul 4t » % 1 2 % 7 &
FEY o T tpiR s .

3.2.8. 47 B it p B> 5 P~ 4% (Smart LabAsist-16)7 R E M BE 3 LT &) o

32996 A A I T > WERFHI AL A BB o

3210 %2 ik F R EFLEAI| A > T o

3.2.11.:% # 3% 17/ #2”RNA-BWE” 4% "Start” B 438 1% o

31I2.FmAr g R (N 45 4 i) 7R » B0 0634 & - B T A Rk 1T o

F o

3.2.13.%* 100ul pipette 2 100ul tip #-% 6 & {72 % 12 = 7 2. Elution Buffer
(EB)s 41 & » A7en 1.5ml g F ¢ o B f53-20°Cokfa @ i o
3.3.p %%?J?’vi RT-PCR B :
TOMV i 3-v 2 &l &2 8 1 B-actinh Fl2 e 5F ekl > £ 5 L E
RNAZP 5 1ulig 7 RT-PCRF &
34ToMV i F-v A Fli &4k i8] © 10uM > 7 #) DNA # £.550bp & £
Primer & 4 B 7
ToMV no.1 5’- TgggCC CCT ACC ggg ggT -3’
ToMV no.3 5- TTC AAC AgC AgT TCA gCg Ag -3’

3.5.48 4 B-actin £ FIH &R8 1) © 10 uM » 75 ) DNA & £121 bp & £
Primer ¢ fi ik
ActinF 5~ CAT gTT CCC Tgg TAT TgC TgA -3’
ActinR  5-gAT CCT CCA ATC CAg ACACTg TA -3’
3.6. RT-PCR ix i*

A  50°C 30 min
B 92°C 2min
C 92°C 30 sec
D 55°C 30sec
E 72°C 30sec
€ 4F # F#(C) 5| (E)35 B /5%
F 72°C 7min

G 4°C o0



3.7.0ne-step RT-PCR @& 3% * & (¢ Takara % 1)

Rnase free distilled water 475
10xbuffer 1.25 ul
25mMM(gCl, 250 u
10mMdNTP 1.25
Rnase inhibitor (40Units/pl) 025 ul
AMV RTase(5Units/ul) 025 u
AMYV Optimized Taq(5Units/pl) 025 ul
Primer ToOMV no.1(10Mm) 025 u
Primer TOMV no.3 (10uM) 025 ul
Primer ActinF (10uM) 025 ul
Primer ActinR (10uM) 025 ul
Template(i £ RNA) 1.00 ul
Total 12,50 ul

(XRT-PCR M i#A LR * £ L H R " 5 p 74%)

3.8.PCR¥& BT AL FT 1 =

S E R F R TOF

BT IR R

£ jl"**ﬁ KR B PERIFEEF (e d TOMV pd m8)2 | 5 4

m(hERE #«)ﬁ & ° 48 cDNA 2

[ N FE S N g
R /7_'\ "“F" ‘at ’ /P‘ .l;ﬁb_? _]1

F ¥R 2% DNA

B il%ﬁ’—rwx TAREEFAAPI Y I CDNAE L & )’%‘ﬂ-p{;

—_

CDNA = ¥ 2 PCRg A+ | 4pk > 2 55d DNA &+
PCR #1524+ | &3 > T L2 W§ § TOMV -

SRk PR



3.9.5n 42

fandrmd Rl AL L

X

RS
éﬂé%%fﬁiﬁxtotal RNA
RT—IIDCR
%i]]‘ilév\ﬁ
B-actin control 1121bp cDNA B

& coat protein 550bp 2 cDNAF E& 5 coat protein 550bp 2 cDNA R ES
Ptk o ki i ToMV 5 4

Stk s i i ToMV 5 5

AL
S B ok R ERREL £ OR(e S TOMV 2 8)% § F s (it 5 o5
F #Pe 22 cDNA & g A ;%.i%%’—w

s ¥ CDNA 2 T4 2% » i
I op K i %tPe = cDNA =

&
;tL RAREEARI OV H § R CDNA S T
w3 4138 121bp 2 45 4~ B-actin A F] cDNA 2 4 »

L F J$ 2 cDNA - 2 RT-PCR

RT-PCR it 4 4 -
Bzt ¥ 8 RT-PCR #1524 4~

2%7 RT-PCR = # » % #& % cDNA & ¢
HAF ik o 2 g cDNA & 5

=] % 550bp > TH T ZKE 5 ToMV o



;L F R AR F (Phomalingam) ikl = i

iR
e XA % (Standard blotter test, SBT)

*guﬂkléﬁ/‘
A ifﬁ%«441u,fi\1wv;g;p;](Phomalmgam) iRl o 1% iR
tompREFRA CBRZBRRE RO FAEFET

1EZEERG
1.1.% 58
WRIFATE B~ FE R ~ERUF o FELIRATFT L RSN T
REEPF T EACRPISFHRTIRENS -
1.2.3% %
1218455k ~ Biadt ~ f323]7 ~ &+ o
1.2.2. 8 B picd @ P 4110X > #4310 X ~ 40 X ~ 100X (Nikon Eclipse 80i 2 F &
et ) o
1.2.3.f% 2 B #e st (Olympus SZX16 2 e & 511 F)
1.2.3.% & % B 7 % (Hirayama HVE-50 £ fr 5 & 12 F)
1243 %4 @ 7 afF2082°C (P AL LRI D LR AR » Ei7% b k(i & 300-
400 nm)*& ¥ ) (% BF-360DN 2 b 5 507 ) o
1.2.5. -20£2°C:4 i #% (Ruey Shing LCF411-SL F & 512 F) o
1.2.6. & A4k iF 5 (Lian Shen JW-4Ng fe & 507 F) o

2.8 M g1 3d A

2LEFRIFEF R AL RIL(AH AR A H AL F S N p R
Fed2) 2 FE S+ o

222 9cm iR AX M % x (Yeh Chung & 550 1)

2.3.2 /= 9cm 1754 % (TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4.8& Fk

2.5. }dﬁ fin ¥ % #k (water agar medium » WA) (BD Bacto agar ¢ f& & 512 )

T ERRR D SFET % o 1£2- Phoma lingam (7 14 Hp ;. Leptosphaeria

maculans)f?ﬁ% . WA A 2042°C 1 £ F * o

3.4 F ik



3.1HK-3 R FENE L ICm FA B » B /2 9em = F % i Zmx ¢ o
£ ]4t 5ml & ]?]]\

325 B3 %E*x» 5OSEfF 0 £ 20 B AT o

333 4w LE 2 20£2°C~ RRHBEHE TR A 24 F R R H1]-20°C
&k tre el 24 ) Eﬁ%u%»rvﬁlf;é_ ’ﬂf‘o #&fﬁ%mﬁ_ % 20£2°C 1 % 44 -
AEE 12 PEITH bR V12 [ R aaTkE TR R 14 % o

348 2 Rig A0 e Sml & Hmf‘%m ¢ B PR F D 25 mm
AT ) 5 m’ﬁimﬁm~kg%o

3.5.m 42

+ FIEH B Hm B AR R T B E

MR E
y
A2042°C ~ BoFIgiE F w424/ 0%
W20 " CHh iR AR A B 240N B LA I FE T
!
2042°C > 12/NBFIE R4 56 ~ 12 05 Zagin
y
BR AR SR

|
REABAWMT B4

4. 3% Y

kIR REMG K A+ € 192 International Seed Testing association. 2019.

International Rules for Seed Testing Annexe to Chapter 7: 7-004: Detection of

Leptosphaerla maculans and Plenodomus biglobosus in Brassica spp. seed » 3 % %
P11 2P AR BEME 25 B A BIEREF 2 2 Bt £F 5

P. Ilngam Ao ¢ FAUR(BIDAL - FR AL % 14 % > R H R 25
Eak BFEEFE KA RS 2 ¥ FRAELTE F 2 Phoma lingam

ﬂ@ FlRAp P 2 fm “*‘gé_i(@ 2-1] 4) ' FBRERIRG B TR G

W B RETELUE A X (%)



1

9 m
J

Bl &+ 2% é,}@ %+ Phoma lingam £t47 42

o




B4 g 44+ %% 7 L Phomalingam 45+ % -



= ~ A& t55 ) (Didymella bryoniae) # iR i

iR IR S
23 e A% (Deep freezing blotter test, DFB)

BRI EGPA
AR SR iiﬁiﬁfﬁ:ffa 7 (Didymella bryoniae ) 2. 4& ] « §1* g ili% e & i<
BRJLE TG 5 R ERRA o BRT o E 0 A AR T ET

1EZEERG
1.1.% 8
WRIF TR A Fe~ FE LR - RRUF o FEFLIAFT L o rqFm de
B Ew 2 B P AR o
123K &
1214455k ~ S 4 ~ f23]7 ~ 4FF -
1228 ket @ P 410X 0 #4210 X ~ 40 X ~ 100X (Nikon Eclipse 80i ¢ F &
LSRN I
1.2.3.f% 3 & #ics (Olympus SZX16 ¢ fe & 512 +)
1.2.3.% & % B 7 % (Hirayama HVE-50* fr 5 & 12 F)
1243 % 4 1 7 23520-24°C(F A L RX P 2R R > 2 i7% F k(4 & 300-
400 nm)*& ¥ ) (% BF-360DN & o 5 5002 +) o
1.2.5.4 4 1 : ¥ 4% —20+2 °C(Ruey Shing LCF411-SL& & 512 + ) o

238 M g1 3d A

2LFRFEF P W ARG IL(RAH AN IL AN F SN s R
FIL)2 g+ o

222 9cm iR AX M % x (Yeh Chung & 550 1)

2.3.2 /£ 9cm F175 s A (TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4.5 &% F & HEY "1 32 & 2 (potato dextrose agar » PDA) (BD Difco & F & 5-12
+)

25.& Bk

2.6.1 3R FR T G FELE 9 R L2 Didymella bryoniae Fjtk > 12 PDA 5 % »¢
20-24 °C & * o

3.4 F ik



BiISE ~EZ9cm R

?1\9

4.3‘
A
e

3.1 6 3k 5= FenE 4T 9 cm /125 0m M & 7R
H}igéﬁ\:‘ °

32 B AT N E A~ 10 #p#a+ » & 40 BEAET o

338 H w3 20-24°C2 %4 > mERIzH 24 | FF o

34K A H$3]-20°C A 1> AXBRIZR 24| o

35.fe— %} iR e £ ¢ % T HRFTRE S 5 mm FTE FSEH > 3t 20-
24°C & P > 12 PR R V12 Fa kB g o

3.6.4-% PR S8 I ¥R AR L a3 20-24°C a4 > 112 /] PFEPR ~ 12
JPEE KR R DFRIEDE > BA 58X BN ER

3.7 4%
- F IR R A F e R AR T R

BRI A
20-24°C32 A48 » 8RBT HR24NEF
—20°CA AR &0 B2 524/

BABR SL AR

|
BERTAWM TSGR

4. &% HF

RIHBERT R A IR BT B E TRR)(F 47 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) publlshed Bassersdorf, CH-Switzerland) » 14 %2 & s 3x <
50 BF - AXRIES 2 H e BRA > L F T qj; i ¥ Didymella bryoniae &
B HAR 2 da S B A @M Fl2oM3) - mEilins Eofs 5 L g
A -



:%2 i 5
. }:_“‘

A ,‘E‘i’?é

_

\ 24 2 B

I I 4A 7f+l‘ ;,%‘%3 %,T—J—-)-Elg
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@ 3. Didymella bryoniae & A f&+ F s+ & o



ANEE }'E'Q:}_E_:ﬁ # (Colletotricum lindemuthianum) # gl > %

iR IR S
A iplERi2 (Paper toweling test)

WRIFEGA
Ao EET N EE AR %fi 77 (Colletotricum lindemuthianum) 2 # iB| o F1%* ' i
WEEFREF PR RLFR A CBRZIIRRERE B FAGEFET

1EBRERY

11% %
BRI ST g T R R RRAUE o AWA IR FT A ST AL
BmEm ol e RS R TIREF

1.2.3% %

1214485k ~ S d - f33)7 2 3 o

1.2.2.% 8 B c# © B 810X > 4+ 4210 X ~ 40 X ~ 100X (Nikon Eclipse 80i ¢ -

= b ) o

1.2.3.f22) &g s 45 (Olympus SZX16 2 fe & 502 +)

1.2.4.% 8 % B¢ F % (HIRAYAMA HVE-50 I % 512 +)

1253 % 4 © ¥ 23520-24 °C (& BF-360DN & fo s F-12 F) o

23 B A
2&%%%@4:@§3%@ﬁ@@ﬁ@mmmu# E R ARLE- Sl N Y R
JJ2) 2 fEF o

2.2.A T 350 x 450 mm (Mayflower #* f &2 +)

2.3.5 &% § § #3 g £2 % A (potato dextrose agar > PDA) (BD Difco & fe & &1/
+)

2.4.1%= % pasp (Clorox® & & 501 +)

2.5.8& Fk

3.9 FE > 2
BLF B Zie s 1% & fegpeF 4G 3 10 248> B g FkiRk 3
ISR ONRFAL Y AT

325 B Arm 3l 15k FiE - L& FRKERDER 350 X450 mm AP

™



3.3.45-¢2 z\m/ﬁ4\50§ﬁ7f§-+I]}‘%’J”‘{B"""Fz‘l’32&“’{\3}1 a_ﬂ’}l' "P{':]' q‘_?i_
BikiziRenE K 350 X450 MM P B E AT b 0 2 fE B G 470
= o

34 ¥ r 5302024 CEXZHAERBTES -

3.5.‘/)1'—%&_

¥ 2 ROB s FRRIIAET LB

¥ aEFRI%R AN EITERBHH
WP kA

l

20-24°C» &ABTAETR

l

BARE ST AR

4.5 % 2|

ALy R%ERT At € D2 REMAT %2 TR0 (F 4+ International
Seed Testing association. 2008. International Rules for Seed Testing Annexe to
Chapter 7: 7-006: Detection of Colletotrichum lindemuthianum on Phaseolus
vulgaris (Bean)) » #Fplfa+ 32 & 7 X (& > BH K AP ﬁ%ﬂf s F o LRSS
Mr‘fé)im—ak;x_ P ZP RO RE ERFEIRNL /}3;,;3’ » 1125 Bk &K 2
MACBBELZS Bpst 3 &% 5 Bihd k= (setae)dha 24 5 < & (acervuli) -

4.2.C. lindemuthianum 4 # *& & 4% 1+ 35 FEk]L & ¥ 6 um x 100um » 4 # ¥g &
FEAaHd o0 2554umx 1120 pum < o} ~ FP AL 225 > 2
%%i@m’ﬂéﬂiﬁ@éﬁ JAlmE F Rk Py AR ki
S 4 PE



i ~ &2 Eap A (Ascochyta pisi) il i

R E
B & AP

RES R
A kg avee & F g F(Ascochyta pisi)2 Rl o f1% 55 % R4S oo
Eﬂ%@?ﬂﬁfﬁf* BLE P HRp R L T e T

1EBRERY

11.5% 5
BRI ST g T R R RRAUE o AWA IR FT A ST AL
BmEm ol e RS R TIREF

12.3% #

1214485k ~ S d - f33)7 2 3 o

1.2.2.% 8 B c# © B 410X > 4+ 4210 X ~ 40 X ~ 100X (Nikon Eclipse 80i & -

= b ) o

1.2.3.f22) &g s 45 (Olympus SZX16 2 fe & 502 +)

1.2.4.% 8 % B2 7 % (HIRAYAMA HVE-50 f 5 5202 1)

1253 % 4 © ¥ 23520-24 °C (& BF-360DN & fo s F-12 F) o

23 M B RR
2.1. %é?;‘?' ﬁéw PP A G ARSI (RHAMFIE AR A E SN p R
z &+ 5 KBRS E 5T 400 5 o

22 E 4;_9cm,< pﬂg“%“'%m(YehChung I s b))

2.3.% 7 7 fig 12 & A (malt agar - MA) (BD Bacto malt extract &2 BD Bacto agar &
el el b)) 5 A2 E F T A re & 25 (potato dextrose agar © PDA) (BD
Difco & e & %01 1)

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D)4 % ;% /% (Sigma &% fF B 502 )

2.5.1%-=x % &4 (Clorox® & Fe & 512 )

2.6.# 7k

2.7.7 F AT

HFE > 2



3lemefi+ xie* 1% § pedpi2iv & o <238
X E A F02%24-D BRI FiE D A
E_h‘r,\);]u‘]" F IR o

325 B & x (MA & PDA)Y 2z} 104 e &+ o

33 MR A F320-24Cra4 AR TEET X -

3.4, 4%
2 2 ¥ o Bt R ART & B
W 948 F A1 %R BN AT R @
y
1 ENMARPDAR & £
s
20-24°C > & LB TAETR
|
BRI 5RAR
|
BRAZAS AR TFHUERITES
J
HEFBAE
4, %% W

IR REAF R AR R R AT w2 TR (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) » #R|fE+ 3 % 7 %
o * g RBERESF LA G R S *ﬁ—’]g@% . ;iﬁ‘}f%]'f’fl‘l 25 24 B AR
T}f]‘/%l%"e%}i /Ii/éifhp‘]?] %’:{‘z%}t ﬂ»ﬁ‘—]/ :‘427_[_,7,?1}%3273 ’iﬁ%‘]"%”[ﬁ

5@&,Amm;ﬁgpiﬁ#%§¢?§48#ﬁ%£&4ééﬁ’&ﬁ
?Jf{&‘gﬁ&ﬁ:@ZO-ZS BFToppmi* P TRREE > T LA FSERET IR
Wk PR EREGF kR A AT FE LT €%MMwH+A¢ﬂ@ﬁ
A A EE A G A R BRI RN <) 2 12x45um e



+ ;‘{v’i’g&%ﬁ:@% ( Tobacco mosaic virus) & B| > i

R
% % 55 % Fu £ & 2 qi2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

WRIFE[A

fo Sy «;]Lﬁ,%if:pfai (Tobacco mosaic virus » TMV)zZ_#&ip] o * 4P| > = 20 E &
% % 55 Bkl £ 5 o a2 (direct ELISA):E& f%‘;a?iqiﬁ‘v:@ai TMV 2o T 1+ ]
T M ELISAR &4 47 & A 47 A B X fE £ B F T & 405nm/492nm 2 BT B e

1LEBEERA

1.1.% 8
WRIBATE Bpr~ FE iR ~RRLF - AL FTE - K5
-5 P~ ELISAE#fe 4 2 ELISAZ R/ ¢ 5 2 H & &P &
TR 2 ApMERT A FEH RPN THRREERT o Ty
¢ /32 RAcpmip g N EIRFEEA R B N B 2K o

123K &

121.% L

1.2.2.3#% 2 = ¥ (Micropipette) : 0.1-20ul ~ 20-200ul % 200-1000pul) -

123 E 544 0 7 AHE3TCEEF -

1.24.~ Ne g w2 B0 200-1000ul -

125ﬁ%iﬁﬁwmi:§ﬁa4wnmﬁﬂﬂﬁﬁ°

1.2.6.fcdk BRI £ &

12785k B & - VA RS B o

12805083 & & 45 T JRARFL ~ RSN ~ 2 F FF 2 1230 (83t) AR B o

1200 B A B 4r T BT L A2 LEFHE o

12104t ie @ GRS E S0 F 3(QC)RM 2 Kt 4t B e 1

1211 Re © Gtk E &0 ¥ 2(QC)RM 2 1 M4t i L -

1.2.12.%7 v ¥ P = : % ¥ Coating bufferz v 34 ¥ (background) -

12138 14+ - EF - BYF 2 RBE -

2.38 4 B 3R]
21284
2.1.1.;%i%i% (PBST)



NacCl 8.0g

Na,HPQO4.2H,0 1.15¢g
KH2PO4 0.2¢g
KCI 0.2¢g
Tween-20 0.5ml
NaNs 0.29g

A pH ED 74 R 42 3k 1 &£ 1000ml
2.1.2.4% % ¥ tiw7%e (coating buffer)

Na;HCO3 293¢
Na2C03 1.59 g
LApHE T 9.6F 41X PBST X % & 1000ml » 75 x>t
4°C

2.1.3. 5 % B~ % (b= (sample extraction buffer)
Na,SOs 139
Ovalbumine (Grade I1) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 20.0 ¢
NaNs 0.29g
LA pH®ED 74 1L 1X PBST 1 % & 1000ml > %%
% 4°C

2.1.4.% & *¥ 7% (Conjugate buffer)
BSA 2
PVP MW, 24-40,000 20 ¢
NaNs 029

LA PHEZ 7.4 & 4 PBST 2 %% 1000ml
2.1.5. % # % =% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaNs 029
MgCl,-6H,0 0.1g

AW PpHEZ 9.8 £ e HF k1 £ 1000ml
2.1.6.47s 5 * Anti- TMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 1 4244
221 FHF7 B 82 Er - RFK
2.2.2.ELISA 967 fic B & s
223 BRI FER
2.2.4. 3% & » ¢ % (Micropipette tips) : 10ul ~ 200ul ~ 1.5ml > & & fe $5 ic 2 o

Iy
y
B2
A
o
j‘a
e
h:y
™~
)
Rl
<]
P



2.25.5 v /i F i * Basvan Buuren (BVB) /i % (No.4, Maasland, Netherlands) -
RERHRH R ZFERS BT DLPEERFREBRBRFNF LR o
226.=Z tgcgidpy ) R RE
L iR Y AR RESER RN AL I REA ST Bod

7

\,;\@’#Eiigy\ #"Tlxiﬂz\pf‘?é&?g “’ﬁ'&?ﬂ‘ﬁ

’

3. e ik

31+ Y 2 Ty

311 Fpkikefhs (e KAPRR) R FET AL EEF 0
PR AFRAZE A p > T RS/ T I 7B

3l2 x4+ 2 VR4 - BEFHRS > T4 r BFKFFIRE SRk
B0 08°Co 5 g dh Y 2 3 [ PR

BI3MAEFFHME = T2 NPT P ARDREY o F A ERALRA

['24

FoTRRES w2 AFY0S s REATS

=
e |32 P RAY
g &2 =

IR LA T A r BRIk EY > B3I F T EF - itk

B2yl TELERFIPERGAEE FF 1LY 2EERLE > s 10
e LECREERNE > B L nilak K9 o

3.2.:]}335 e P

3.2.1.#- Anti-Virus coating antibody /g § % e i ¥ & 4h7 & #AFE - 00
Mg B L B P31 ELISAG it kB F e (M ™ B E &) » &=~
»> 100pl > Rl g T o~ R & ¢ 0 3 3T7°CE aﬂﬂf’; )@; R e

P

——

3.2.2.3~ A1 14 11 iR /ﬁ"/’t S5ids o L LA i e 2 =K "JFP FEIEYHE
B T
3.2.3. 8Pk & ff-‘a‘ s Aher 10 BB 28T Lﬁ'[,%—% TMV & & 5 B3 e (r

ﬁﬁwwa<ﬁwﬂ_41mWN»,ﬁ%ﬁszﬂﬂ%Ufﬁwﬂ R
-1

3245w BT i A B MRS 0 F R 100u] 0 F RS2 EAF 0 5 LR

LE R () )2 BAEE g TMV e g B (2 SR 18
BB 4 o

325 Mk L e '“lf’“ 4°CF Jeii e » IkisR F ke H 504 L £
Wik 4 MRS RYE L > g -

3.2.6.% antlbody—enzyme conjugate V) 2 i e (R gk %

%ﬁﬁ;ﬁ}%§ VIV NN

:r
HeEB LB BT g4 Y > & R r 100ul > Bicg i ~imREY >

3 3T°CIE 0 F s 4 ] P o



3.2.7.3- 41 {5 11 /m/l'$/,£,)a ”°’F A I -ﬂ'&f‘/’ffﬁzﬁ 2 B E NI E
B g

3.2.8.#- p-nitrophenyl phosphate disodium(PNP) 2 2 5 4 b=/ iz 1mg/ml )k &
Aol S dg PR R E AT RIRS 0 A R R L BB R K
& XL~ 100ul > KR g o RS 0 T 37°Cl g F Y 30 A 48~1 )
B o

3.2.9.3 1 e § 4 > 12 ELISA 3 & A 45 & A 5 405nm/492nm 2. B & o
L2 MR AR B R Bk R Fp e

3.3 AR

AE S mE TMV R A2T £ B

| A4 L H |

|
[ Anti-Virus Coating antibody |
|

[ msbspma |
1

[ Antibody-enzyme conjugate |

1mgf’m||i'“ Pk iRt -y ;{L (T

[405nm/492nm = e i |

Ml b Bl B B R MR AR LRI S 8 R
FEH RS AR B ol 2248 | | B3 AR R A 2 245
Bk v B SA LLTF » Bp AR S fq‘.

x
W

4. %% %

ALK R ERP K AEE LA AT R 405 nm AL £ T B E o

4.2 5 &

4215 ¢ it MR E(EE TMV 4 2 8)C EREEF I > H i 55
FE W ERS FARRZR S n;fﬁ—%ﬁ%*" ~ %9 ¥ B & (background
reaction) % A ¥R ep & d L5 IR o

422/ B HF B EA PR ET AT REHRE2ZEL L ARG H
e



+ - ~ 3 A RES (Squash mosaic virus)H Rl = i

R
% % 55 % Fu £ & 2 qi2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

WRIFE[A

&%t s N 4 5 4 (Squash mosaic virus » SQMV) 2 ikl o & fe iRl = 2 T30 B %
A% 7 T S Ul AL P2 (direct ELISA)SE (7 % 8 4 2 4 SQMV 2 Tt e k|
FLELISAG B4 17 R A 47 A i & L £ £ 405nm/492nm 2 s f e o

1R & &

1.1.3% 8
ﬁﬁ%%%%ﬁ‘ﬁﬁ\w&~%ﬁﬁ%oéﬁii&ﬁ% TR d w0 BT
o5 P~ ELISAZE#fe @ 2 ELISAZ PR Y 2 2 H B RRIAFTHR%IE
EF R 2 ApMERT A FHEHCIBRINFTHRALREY o T RBER S
¢ /32 RAcipmip g N BRI A 0F B o~ B gk o

1.2.2% #

1.21.% T

122 g > ¢ (Micropipette) :0.1-20ul ~ 20-200ul % 200-1000ul °

1235 E B 44 1 7 a37°CER ¥ -

1.2.4.~ '\ =i ® 1 200-1000p -

1.25.f5% .5 A 71k © 2 & 405 nm i jp| =5 5t iﬂ‘ o

1.2.6.F 4k P& &

1.2.7./’§I$£5f = /Fﬁ,g fE 4 e T’ F‘ o

12805083 & & 45 T JRARFL ~ RSN ~ 2 F FF 2 1230 (83t) AR B o

1292 B X F R IR ~ L 02 L FTE -

12104 B4 @ it & S0 4 42(QC)EM 2 KM $H R ot -

1211 s R e @ Sk E 5T F 2(QC)EM 2 H It p L -

1.2.12.%7 v %P = : % ¥ Coating bufferz v 34 ¥ (background )

12138 14+ - EF - BYF 2 RBE -

2.38 4 B 3R]
2.1. 284
2.1.1.;%i%i% (PBST)



NacCl 8.0g

Na,HPQO4.2H,0 1.15¢g
KH2PO4 0.2¢g
KCI 0.2¢g
Tween-20 0.5ml
NaNs 0.29g

A pH ED 74 R 42 3k 1 &£ 1000ml

2.1.2.4% % ¥ tiw7%e (coating buffer)
Na;HCO; 2.93¢g
Na,CO; 1.59¢
A£2pHE 3 9.61 41X PBSTZ &, £1000ml » 75 #x*+4°C

2.1.3. % & 3 B~ % ek (sample extraction buffer)

N&zSOs 1.3 g
Ovalbumine (Grade I1) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 20.0g
NaNs 0.2¢g

£ pHEL 7.4 F IXPBST I %% 1000ml » 752z 4°C
2.1.4.% & *¥ 7% (Conjugate buffer)

BSA 24
PVP MW, 24-40,000 20 ¢
NaNs 0.2¢

LA PHEZ 7.4 & 4 PBST 2 % & 1000ml
2.1.5. % # % =% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaNs 0.2¢g
MgCl,-6H,0 0.1g

AW pHED 9.8 £ 42 3+ k3 %E 1000ml
2.1.6.47s i3 * Anti- SQMV coating antibody ~ Antibody-enzyme conjugate °
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 1 4244
221 FHF7 B 82 Er - RFK
2.2.2.ELISA 963 fic & & Ji 4
223 BRI FER
2.2.4. 3% % > ¢ =« (Micropipette tips) = 10ul ~ 200pl ~ 1.5ml > & & &7 i 2 F
B o
2.25.% v /i & . i¢ * Bas van Buuren (BVB) /i 5 (No.4, Maasland, Netherlands) -
RERHESRNZPaS R DS FCERERBRIBRZNF LR o

Iy
y
B2
A
o
j‘a
et
h:y
™~
)
Rl
<]
P



226.=tH 2 Apg o R RE
1R AR E . RBAER M AL EFEA S r‘ﬁwf ;
2o AR AR Z T A RA S "ﬁ";ﬂo

37
-~

3. HAAS

31fEF BT 2 Ty

3LL M mppkiEsfEs (e Ko pikir) £ IR R T AP BEF 0 3k
ENHREFHBAZBAD N > T FFHF T 28 -

3122 fE+ 2 P R4 - R EFRA 0 FAe r EFREREFRE > B A r ik
B 28°C g dacr 2w = /J‘B?%@F BAh o

BLIMFEF AN AW AP <P ABSORE D o F 2 AE VLR
F o TRREP 2 HFYH05 ;}/,,\ CREANETE R
PP NEIIEEARH C BH A OERNEP
B s :&fﬁufa W I AP EE #5158+
WL LE CHREERNY BN LR s 89 o

32.3 M EA SAMV fa iR

3.2.1.%- Anti-virus coating antibody 144 § % feiR ik 5g & %o & BfFfE o
et BB 3 ELISA 96 74 e R F e df (0 T f LB )Y & xiL
* 100pl o B AT o~ IR E Y 5 3 3TCER %%F f@- 2] pF o

322 B-MisrkigieFie bk L EAFFE 25 B2 B H
B T

323 MBIE AL e 10R 2 3 /ﬁ',\?l}iai SQMV & &5 B i
(TP S R SR =110(WIV)) > B 35 9F B R R SR B B AT
B o

324 B~ M B A WL fe RGP o E R 100pl > F RS2 EA4F 0 X LR
ERAER(HR)E T e AR ES SQMV R B (2 HR)F TH
e e o

3.2.5. Ml & 4 2 fﬁ-ﬂﬁ WACFE ik o MkiERFEKE LS Ao L E
*f/ﬁf’“"k’ EiE R

3.2.6.#- antibody-enzyme conjugate v L R kAT

Gl S a AR

/Hi' IR SER ‘3??;\3",_1_/{»(& _|g - ROE NP IOOMI ’ %iéﬁ l%/‘%‘é ?
W37 CIERfaF B4 | PFFe

327?"5'79””“*"%*/)@ 5 A REHPFHR2T BRI IRYT

"gl‘gao



3.2.8.#%- p-nitrophenyl phosphate disodium(PNP) £ A 5 & ez & 1Img/ml 7k &
ﬁ“ﬁlg\' %'E—@#ﬁxﬁ#% é’?fryi‘/& & A RN B B BT e g 5P

P

£ R 100ul > MR~ IR E 0 Y 37°CH 3 % 30 A 4~1 )
oo
3.2.9.5 4 iR 4 > 12 ELISA 3 8 A 47 A 45 405nm/492nm 2 ¥ iz i& o

L2 MR AR B R ERR Y Fp T

3.3. inAE

=) *9]}': w ﬁ?ﬁ—a— SqMV & Bl 4277 R, B

| 871 3 S 8 |

}
[ Anti-Virus Coating antibody |
|

[ amewrgn__ ]

[ Antibody-enzyme conjugate |

1mg/milisspb o % 5% -5 LW 3R

[405nm/492nm =& i i |

I
! !

Mo BRI A AR M SRIAE AR
JE B B2 40 9B WA 2 245 JE ¥ B 40 o il 2 243
Sk Btk G e A | AT BRAERE

__‘E‘

4.3 % 3§

A1 RIEHP X TREZLAAPF R 405NM L E THBF E o
4.2 5 i

421.% ¢ kv ¥R ‘B(P b % @ /% 4t 25 4 (Squash mosaic virus SqMV))}%

FEH)e ER “;'—g » 2w 5 ﬁ%qﬁﬁg R F\—:’ﬁ.f_)ix SN2
B~ 30 #F (background reaction) % A ¥R e & ¢ 2%
I o

422+ BIEF M EAFR B Y S RBEHRE2REMY S ARLH
PF R e



Lo @ :f;ﬁ_&#.—g‘,%.ét:)fia% ( Pea seed-borne mosaic virus) & | = i

R
% % 55 % Fu £ & 2 qi2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EHA

F-4ten B fE44k op 4 (Pea seed-borne mosaic virus » PSbMV) 2 g i#l -+ f&
BT E #J:rﬁ»f% B S FRl G 5 vk 2 (direct ELISA)iE (785 & 7}@ B Ko 4
PSOMVz %+ # 8] » 3 M ELISAG B4 45 kA 45 4 T 4 B0 F 97k
405nm/492nmz_ s T & o

1LBBEXR

1.1.% 8
BRIBTE R R b KR FWAIR TS o RS AL
o5 P~ ~ ELISA:E#| e ] 2 ELISAE%@,H@;& T R AR %R
BF R ZAPMBER T T RPN FHRRELEREY T RER S
& RI2P R AT g N DRI B B B 2 W o

2.3 %
12.1.% &

1.2.2.7#% 2 = ¥ (Micropipette) : 0.1-20ul ~ 20-200ul % 200-1000p1 -
1232 844 7 aﬁawcrw¢fo

1.2.4.~ N 3 ® 0 200-1000p] ©

1.25.f5% A~ 47 & © & 5L £ 405 nm i gl # it ¥

1.2.6.5 % E R E &

12785k R - ?Pﬁgﬁ;ﬁ_#ﬂ“ B e

1280883 & & 45 T SRASFL ~REH ~ 2 FTF 2 1250 (834 ) AR R o
1.29.8H &2 uﬂzruangi:fiﬁ AR L RS

121015 M4t e @ SR E S5 F #2(QC)REP 2 IS4 L
1211 ket B5RE ST HQC)EM L B ¥R 2L o
1.2.12.% v %P ® : % ¥ Coating bufferz ¢ 3¢ ¥ (background )
121386 (4F B F B0 T2 ERE o

235 f1 38 A
21384



2.1.1.7%i%% (PBST)

NaCl 8.0¢g
Na,HPO,4.2H,0 1.15¢
KH,PO,4 0.29g
KCI 0.2g
Tween-20 0.5mil
NaNs 029

AAPHEL 74 F 42 33 -k 3 % F 1000ml
2.1.2. 4% % % tei7% (coating buffer)

NazHCO3 2.93 g
Na,COs 1.59¢
LAMpHE £ 9.6£ 41X PBST 2 4% & 1000ml » % %%
>+ 4°C

2.1.3.4 & % B~ % {77 (sample extraction buffer)
Na,SOs 139
Ovalbumine (Grade 1) 209
Tween 20 20.0 ml
PVP MW, 24-40,000 20.0 ¢
NaNs 0.2¢
LA pH®ED 74 1L 1X PBST 1 % & 1000ml > %%
*+ 4°C

2.1.4.% & *¥ 7% (Conjugate buffer)
BSA 29
PVP MW, 24-40,000 20 ¢
NaNs 029

LA PHEZ 7.4 £ 4 PBST 2 % & 1000ml
2.1.5. & " ¥ =% (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaNs 029
MgCl,-6H,0 0.1g

A pHED 9.8 £ 42 3+ -k 3 % E 1000ml
2.1.6.4 i3 * Anti-PSbMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 1 4244
221 FZHF7 B 82 Er - AFK
2.2.2.ELISA 963 fic & & fipds o
2238 ERE FER

Iy
y
B2
A
o
j‘a
et
h:y
™~
)
Rl
<]
P



2.2.4. & = ¢ = (Micropipette tips) = 10pl ~ 200ul ~ 1.5 ml > & & f $x it 2 b
B o
2.25.5 v /i & - i¢ * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
ARERHESLZ AT R S FCERERBRBRZNF LR o
226.= Fggdpy < R RE -
Tl wE R g ﬁ&7@% HERRR T AL RAESY B
20 AR AR LR AL REASY RAK

KRV 2 At

31+ By 2 Ty

3Ll g FpkiRiRfE S (e AFIRR) ) B IR FZ T B NfEF 0 2T
PR AFRRAZE R p > T RS/ T I 2 E

312 3fEF 2 P A4 - B RFRN > The » R FREFRE > B34k
BT 28°C2mig fa¢ 2 3 PRiE(TEA -

BLI3 R F A=A T2 F ) RBEPRE? > F pAE R 1%:%7}@
—?a‘f@ﬁﬁt“u% /"Fﬁ‘ﬁOS;}/ﬂ\’ —-ﬁ/"?fr&,,ﬁ
oY NEJRIERL AR B N B ke v  fB S
Wz e o T ﬁﬁufﬂﬁ\f’“ R R Fr 1P AER
e LE ZHBEEFRYE > EXEHpaiERe o

3.2.52 & A W Iﬁa% PSbMV 1% i

3.2.1.# Anti-virus coating antibody /4% % 5 ek & 53 & 4RT & EpFE 0 0N R0
PeE B L BB T ELISAQG 3L flcE F e (M T BT &)? » & "L
> 100pl - BpE gD ~ R E P 0 3 37°CIER %E]F &2 ] pF o

322 Mg rimiizi i d L4 £ EAF R 2 RS AR
B T

3.2.3.¥-pliE R & %e_'é“ e 10 B 2 50 B B iff};’ﬂf PSbMV % 5%
e (e 2B AR &R =1L10(WIV)) B 3 3 8087 B X LR 3R AT
x;ﬂ}/,’%t °

3.2.4.5 0 WA Jrife b W~ R
BRFER(LHR)E: R E

Bl
o

>\.

P E R 100ul 0 F AR 2 FAF 0 TR

A4 4 PSOMV e 887 7 ( ﬁﬁé)

3.25. ¥ & ﬁ&ﬂ;’:)‘ i ﬂ‘ﬁ"\ 4°CF JsilE o 0 Mgy F b %:’Eﬁ 54k 48 7 A
Wﬁ/ﬁ/mdr'k’%‘lr #Fl%f }%—‘“/#Pgbﬁc°



3.2.6.#- antibody-enzyme conjugate Y é %?@r,,;z RFg P AT B gvﬁﬁ% » PR
Aﬂf‘(&“)»ﬂag“xg".l_ Mg B9 > &Ry~ 100ul > BieEHE ~RBRER
37°ClB 46 F s 4 ) B o
327 B Mg kg Fiaipiad b F EAFFRZ2 > BT EHIIE
7R T
3.2.8.#- p-nitrophenyl phosphate disodium(PNP)£2 2 5 % i i 1mg/ml ,}a)%.
ﬁc*ﬁ%l’?\‘iﬁ'ﬁ.@kﬁ:&ﬁ%% zl}?fréé‘“hi’ {6 o A NEEE "A}lgg"hg";l_/r’r“ﬁta ’

£ RjE o~ 100pl 0 HpcR Ak R4 0 S 37CR RS 30 A4~ ]

&7 &k 4 7 405nm/492nm 2_ ek T i o

7L
=R
E ’
e |

32931 k& 4% » 1 ELISA #
#

2 MR AR R R Pk

# 2 g4 ¥ op 4 PSODMV & Rl Az T £ R

| 871 3 S 8 |

}
[ Anti-Virus Coating antibody |
|

[ amewrgn__ ]

[ Antibody-enzyme conjugate |

Tmg/mlié P+ o 8% 5% 5 K 7 30

[405nm/492nm =& i i |

W LR A S AR ol s R A B R
JE 3t 88 0 oR gl 2 24 [ [ R B Bl 2 24
Sk R A R [RT  RRERE

&
W

4.5 % 213

ALK R ERP KA EE LA AP R 405 nmM AL £ T B E o

4.2 75 |

421.% 4 ;i L B R (e Lo B B iR iff}%»(Pea Seed-borne Mosaic
virus » PSbMV)),%-*:B B)LEREEFR I > RE T RS 2 REE
FREZEd H  ZEKBEHE -2 FFE (background reaction) % & ]“iémL
e lepa d K% I o

422 A IR st RO EAFHE Y A EEHBE2BELL S RIH
E e



L2~ § &% 5. 5554 (Potato spindle tuber viroid) ~ & i3 ¢ &4
% % (Tomato chlorotic dwarf viroid) ~ §i#s-] % ¥ % (Pepper chat fruit
viroid) ~ & 78 3% v ﬁf}ﬁi (Tomato apical stunt viroid) ~ #% ;‘Fvﬁf}ﬁai
(Tomato planta macho viroid) ~ £ 4. %;ﬁf&#ﬁ:}fai (Columnea latent viroid)
R

iR
3 FE BN K AR & prdddy & (2 steps Reverse transcription polymerase chain
reaction, 2 steps RT-PCR)#% /7|

WRIFEGA
£-51 5 40 % 4T 0. T4 4 (Potato spindle tuber viroid - PSTVd) ~ # 4o
- %5 = (Tomato chlorotic dwarf viroid > TCDVd) ~ ji#s-] % &5+ (Pepper
chat fruit viroid - PCFVd) ~ & 3078 1" 4§ }?5-& (Tomato apical stunt viroid
TASVd) ~ & #e#f s 4+ (Tomato planta macho viroid - TPMVd) % £ & B R aE
%= (Columnea latent viroid > CLVd)2 f& ] - 1% 4251+ ¢ FZNADH-F
NADH-R ~ DHL-55F ~ DHL-56R ~ PospilF ~ PospilR ~ CLV4F ~ CLV4R% 51 3
(2 ¢ NADH-F - NADH-R % {6 th # fi % T2 P pE P i RNAT B 51 3 4 > 5 v
FHRNAT Poociv 2315 4F) 87 F ER L Pretl £ b > 2 B RITHA B 460 %
AR A E BH A PSTVA ~ §30F ¢ &1 #m 4 TCDVA ~ 5k45 ] % #i 3
PCFVd ~ & 7078 &1t éﬁ}ﬁai TASVd ~ 4 X«éﬁ}ﬁ;i TPMVdz £ %,ﬁgﬂxkéﬁ/ﬁai
CLVAd® A8 H+ > ML ASITPREAGAFTERLZGES 28 - %%

1EBREKA

1.1.% 58
BRI T g B L b~ kA o AW R o R R
# &% RNA 3P~ ~ 2 steps RT-PCR ##|fie Wik pliEA2s 5 &2 H s P F
FIREFT TR Y 2 AP EH T FEH B RPIATRAE R 23tepsRT-
PCRApME A 2 fefl (4rsl 3 478 AR & 2 K 3) Bt R Ak o p it
7 o

1.2.2% %

1.2.1.57% fr 4

1220k © 7 #IE65°C o



123848 ¢ ¥ 44F 70°C
1.2.4.47FH R ¢ & L& 260 nm ~ 280 nm iRl # i 2o A Kk R 0 & F PP
BRERESRZIAMRE

1.2.5. 148 ﬁ&u% 7 20,000 X g0 &5 4°C BT
1268048 1 & S E e ¥ o ¥ o

1.2.7.% & prsadf 7 o ¥ © ABI VeritiTM Thermal cycler 2 F & % o
128274 %% & DNA 4% » FRAHETRERE -
129}1}114%#9;&4:9* : "‘ﬂ,/\ﬂfiu%ﬁq’f o

231 B RR
215 5~ PR B PR e

% 5| BREER ILpe £
1.0M Tris-HCI pH8.0 | 0.2M 200ml
NaCl 1.0M 58.4g

2128+ F iR 2

2 %) BRYER Lpex #
0.5M EDTA pH8.0 0.1M 200ml
Sodium lauryl sulphate | 2.59/100ml 259
PVP-40 6.69/100ml 669

213.3 % . % %ﬁﬁg 2 fE+ I

2.1.4.5M potassium acetate

2.1.5.isopropyl alcohol
2.1.6.70%
2.1.7.2-mercaptoethanol

2.1.8.# 'k 2 RNase-free & -k
2.2.% PV F B &R & fridad) F (2 steps RT-PCR) 278

2214 BIP H* 315

Erigfe> 12 7f§-+,€ﬁjg,,gﬁa*' 2329353 R

D ¥ 1 RIAE A& 27484~ internal control RNA 2513 %

234 LA | RIS

NADH-F GGACTCCTG ACG TAT ACGAAGGATC
NADH-R AGC AAT GAG ATT CCC CAA TAT CAT
DHL-55F GGG GAAACCTGG AGCGAAC
DHL-56R CCT GAAGCGCTCCTCCGAGC

PospilF GGG ATC CCC GGG GAA AC




PospilR AGC TTC AGT TGT (T/A) TCCACC GGG T
CLVA4F GGG GCT CCT GAGACCGCTCTTG
CLV4R GGG GCA ACT CAGACCGAGC
X g A2 513 454415 0 1 0.LX DEPC water #-## 3§ § k& >
b i B T20°CRET H * o
2.2.2.F & 45 p= 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 KCI, 8 mM dithiothreitol, 50% glycerol (v/v), pH approx. 7.6 (at 4°C)) &
e % 5 o
2.2.5.Random Hexamer Primer(600uM) 2t ¢ & - o
2.2.6.Transcriptor RT Reaction Buffer(5X) (5X conc.: 250 mM Tris/HCI, 150 mM
KCI1,40 mM MgCI2, pH approx. 8.5 (25°C)) &* F & & o
2.2.7.2X PCR MIX
2.3.% A H R
2.3.1.Safe View DNA Stain ~ Agarose
2.3.2.Loading dye ( z ; bromophenol blue ~ xylene cyanol FF & 5 * 4p I % )
2.3.3.DNA # g & + & &35 (DNA molecular weight marker) : ¥ % 4 100 -1000bp
7 DNA % £
A F ¥R 5 % PSTVA ~ CLVd 504 F] B 514 & »5 TOPO § 4815 >
ﬁr: WA R AR L T R Rk R S R R R TR AT T
- RO MNAFHAKREESF 2LV Mo
5.8 #4244
25 1. R K 2 kB o
2523« ¢ 2 1.5ml~2ml 2 50ml -
253t REpsdaly F R BER* 2 F B F B 4PCRF ¥~ 63 fhmi &
% Jp & * s DNase ~ RNase —*ﬁ o
2.5.4.0% & = ¢ « (Pipette filter tlps) & BB L BALEL 0 4o Aerosol barrier
pipette tips & & &tk 7 it 2 B & & o
Ml war Rt N EE 2 RBEANER M AL LI RFEA N ‘:lﬁx'ﬁ‘f ;
2o AR AR EZ M AL LA ST BRALE H oo




KRV 2 At

3LfE+ A~ e R

3.1.1.%-400 3gf6+ 3 & ¥ %k

AL R E 1 Bk

3.1.2.4v » 5ml e + &7 B j;
mercaptoethanol -

3134 » 5ml enfd F B e 20 B3 RIFAFFAER - B3Nk G 0 &
Hofs R ST R o

3.1.4.45c » 50ml 2. 5 B~j% > 323 it o B 50ml 2. &3 5B~ 1 50ml g

3.2.#% & RNA %P~

32154 15ml 2 &+ X B 1 2ml 3w i {7 65°C-kiF > 10 » 43 o

3.2.2.4r » 500ul 5M potassium acetate > ;R &£323 (& > F 3k} 30 448 o

3.2.3.%* 10°C#t.< 10,000rpm > 10 4 4& -

3.2.4.7~11900ul * ik E o~ 1.5ml . ¢ > 4e » 540ulisopropyl alcohol » 4 4 +
THLEREEI L BAKY 30440

3.2.5.%% 10°C#g~ 10,000rpm » 10 4 43 -

3.2.6.4 % i it o 1L T0% I e ik AR 18 0 B ",?r TEPE 18 3 T0°CH-48 32 0K
Fooo

3.2.5.12 50ul RNase-free # 7 Kk w73 itk 4~ o

3.3.Reverse transcription

TR % AT R0 g FT R A K (4o % A B AT
PR

E7 e ) i’]g ﬁ/}f— é""/gﬁ /]Q’-ﬁét)‘ 1012'
i H

\-L

EVEPS LR
RNase-free & f-k oul
Primer Random Hexamer Primer, 2.0ul
600 pmol/ul

_— 2.0ul
Template (348 RNA) (1pg)
¥t 7k 10min
Transcriptor Reverse Transcriptase 4.0ul
Reaction Buffer, 5x conc.
RNase inhibitor (40Units/pl) 0.5ul
Deoxynucleotide Mix, 10 mM each 2.0ul




20 U/ul

Transcriptor Reverse Transcriptase, 0.5ul

Total

20.00p

3.4.p 475+ PCR Pl
341454 NADH A Fl# &8P - 10 uM - 58 188 bp * £

Primer & 4& |5 71
NADH-F GGA CTC CTG ACG TAT ACGAAGGATC
NADH-R AGC AAT GAG ATT CCC CAA TAT CAT
3.4.2.PSTVd ~ TCDVd # ] : 10 uM > g #p 354 bp % £
Primer &4 |5 71
DHL-55F |GGG GAA ACC TGG AGC GAAC
DHL-56R  |CCT GAA GCG CTC CTC CGAGC
3.4.3.Posipviroidae # ] : 10 uM - g #p 196-228 bp * £
Primer &4 |5 71
PospilF GGG ATC CCC GGG GAA AC
PospilR AGC TTC AGT TGT (T/A) TCCACC GGG T
3.44.CLVd #& Bl : 10 uM > g Hp 373 bp * £
Primer &4 |5 71
CLVA4F GGG GCT CCT GAGACCGCTCTTG
CLV4R GGG GCA ACT CAG ACCGAGC
3.4.PCR i it
3.4.1.NADH 351+ #f RT-PCR i% i%
A.94°C 2 min
B.94°C 30 sec
C.62°C  30sec
D. 72°C 30 sec
£4FH 3 (B) 3] (D) 40 @ #7%
E.72°C 7 min
F. 15°C 0

3.4.2.NADH 515 4 PCR 24 % *

£ (2 Allbio % &)



= i LR
PR 6.5ul

# 7k H

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (4,8 cDNA) 2.0ul
Total 25.00ul

3.4.3.DHL55-DHR56 3!+ %+ PCR i% i+

A.94°C 2 min

B.94°C 30 sec

C.58°C  30sec

D. 72°C 30 sec
£i5% % (B) ¥l (D) 40 @ ¥ %k
E. 72°C 7 min

F. 15°C 00

3.4.4.DHL55-DHR56 3!+ #+ PCR :# &2 8 * &

(12 Allbio % &)

= i LR
. 6.5ul

£ HK !

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template ( %8 cDNA) 2.0ul
Total 25.00ul

3.4.5.pospiviroids 3! + ¥+ PCR i% i% :

A.94°C
B. 94°C
C. 58°C
D. 72°C

2 min
30 sec
30 sec
30 sec




£45% 2 (B) 1 (D) 40 %
E. 72°C 7 min
F. 15°C 00

3.4.6.pospiviroids 31+ 4 PCR ##|z2% * & (2 Allbio % )

ERS LR
PR 6.5ul
# A7k !

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (4,8 cDNA) 2.0ul
Total 25.00ul

3.45.CLVd 513 ¥ PCR iz i# :

A.94°C 2 min

B.94°C 30 sec

C.58°C  30sec

D. 72°C 30 sec

E‘_?ﬁﬁiﬂ% (B) ¥ (D) 40 B R
E.72°C 7 min

F. 15°C o0

3.4.6.CLVd 3!+ % PCR ##&|:2:x* £ (12 Allbio % &)

= L

L a 6.5ul
# FK !

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (4,8 cDNA) 2.0ul
Total 25.00ul




B5PCR#PITAAYT 1 REBHMT AFEES 2 EFREYY ~ RAKTE R
R A
L2 PCRAPMFFHA G LR * Bkt * fp 72 o

4.5 5 2|3
4144ﬁ%~mkﬁﬂﬁLﬁ@£éﬁ@ﬁ% (FEAEF) th& ¥ FRf
F E B F 413 NADH-FINADH-R 315 7 # 152 188bp ¥ £ = /] b

A g oo 2 CLV4F/LV4R 51+ %t * CLVd plasmid 175 5 Jig o2 it ¥ P8 >
DHL-55F/DHL-56R ¥2 PospilF/PospilR # * PSTVdplasmid iF 5 F J& 22 it
42 %% CcDNA 2. A% » o1 F ¥mRez: cDNA ¥ &4 F 18352 7
AEREFAPIT VS F I CDNA &1 F ¥R 2 cDNA = —‘F"fi RT-PCR
igWﬁ#ﬂﬂ/dW%’—?’chNA,Q ¥zt 5 5 B RT-PCR i t7 2 4
Sl TH IR A A o



Lw R ek «g‘,&.&t:)fia-% (Tobacco mild green mosaic virus, TMGMV)

R 2

R R
% % 55 28 £ & 2 2 (Enzyme Linked Immuno-sorbent Assay,
ELISA)

i ik ﬁ A

EHEE B 13],\ s },354» (Tobacco mild green mosaic virus, TMGMV)z_
B o Awipl > 2 i1 B AREE £ B S OB L = Y02 (direct ELISA)
T S A TMGMV 2 Uk ip] > 3 S & 42 A 17 K
(ELISA Reader ) 4 45 8 < i % %1 F 7 & 7R 405nm/492nm 2

BT iR o

1LBREKAR
1138
%W%%%%ﬁ‘%ﬁ‘ﬁm\%ﬁaﬁog@ﬁiaﬁ%oﬁ
ST R~ kS5 B~ ELISA @E @Al 2 ELISA %4 PG 42 %
FEHE %ﬁ:?]*f"%?\z PR {7 » 97 % 2 ApREER T2 (F e H s
BRI FEHRALERY o
1.2.2% #
1.2.1.% T
1.2.2.7% 2 = ¢ (Micropipette) : 0.1-20ul ~ 20-200ul 2 200-1000ul -
1.2.3.15.:8 f%ﬁ:ﬁﬁ%n%VWﬁo
1.2.4.~ N g o2 B 0 200-1000pl -
125052 4.5 ~ 7k * £ & & 405 nm/492nm 1§ Jp]# &t iﬁ
1.2.6.fadk BB £ &
127085k RE VAR 25 -
128K & & 45 T ojisdg ~ kst ~ 2 4 §F 2 123 (834) o
R R E o
129.H WX H4r R BB~ L T2 L 5T E -
12104 ¥R e T SR E ST F £5(QC)EM 2 IL ¥R e it
7},' o

78



12115 H R @ GSRE ST FHQC)RER 2 Bk 2t
%Fil- [e]

1.2.12.7 v %P * : % ¥ Coating buffer = v 3% ¥ (background) -

12138 % 14+ ~BEF ~BYF 2 RBRE -

2.8 3¢

P
2.1.1.;%i%i% (PBST), pH7.4
NaCl 8.0¢9
Na,HPQ,.12H,0 1459
KH,PO, 1.09
Tween-20 1.5ml
NaNs3 029
A S ok o WA R E 1000ml
%3 4°C
2.1.2 4% % % tb=7 (coating buffer), pH 9.6
Na,HCO; 2929
Na,COs 1.60 g
A2 S ok pe R A% E 1000ml
333 4°C
2.1.3.4% & % B~ % 7% (sample extraction buffer), pH 7.4
NaCl 8.0g
KH,PO, 109
Na;HPO,4.12H,0 145¢g
Tween 20 1.5ml
PVP MW, 24-40,000 200¢g
NaN3 0.29
7 - PBST pe @l - #8 4 &%} 1000ml
3323 4°C
2.1.4.% & ¥ =% (Conjugate buffer), pH 7.4
NaCl 8.0g
KH,PO, 1.09
Na;HPO,4.12H,0 1459
Tween 20 1.5ml
BSA 509

79



NaNs 0.29g
7 A 1 PBST e @l » 484 %8 1000ml

3 323 4°C
2.1.5. 78 % =% (Substrate buffer), pH9.8
Diethanolamine, DEA 97.0 ml
NaNs3 0.2¢
MgCl; 0.1g

A% % 800ml & #r+ -k > & * # AL (hydrochloric
acid)# rpH 5.3 9.8 £ 42 425 k2 A E

1000ml > 223t 4°C
2.1.6.4wn 5 * Anti- TMGMV coating antibody + Antibody-enzyme
conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.8 8 144
221—‘2‘143-\7 PaRAr s BAFRK D ZRFK - EFAE 2 FRR
A oo

2.2.2.ELISA 96 3 jiix & » 4 -

223 ERE HFER

2.2.4. 3% % ¢ % (Micropipette tips) : 10ul ~ 200pl ~ 1.5 ml » & 2 &
ol PIEA N WS

3.9 S i
3LfEF Y2 Ty
3.1.1 # 100 f 48 3 T 3ok 82 £ 42 % VBN e B 32 P LA

Y NEEIER AR B A xAﬁ Y ﬁﬂ;{%@r’ o
3.1.25@4%&?”%&; IR AELNR  AHRERFLIPE E 0 E %
BOFER > 20 EF - M FHR&EE DRI
3.2. #- Anti-virus coating antibody 12 4% % e i 5g & 45T & #ff
| o~ R Bex B3 ELISA 96 7V HcE £ A (0T
Bt )7 o & Ry 100pl > Refic g 4 3~ R E P 0
37°CIE #0 F & 2 ) BF o

3.3 B"ﬂlié ‘1/70/"$ni’/ﬁ /7155/’7 é@ ’ Tlf_ E 2 =x > %jﬁiﬁﬁf&
UKV [ Sl T

80



3.43’»“‘9“%151,%;&9 B~ fik P &R 100ulc F 2 E4F
T B ‘EL'Z‘\EH),%" R (f #HR)2 7 TMGMV = ‘%Iﬂ)jé*,,z(_u_ ¥ RR)
TOT¥PR S o

3.5 BfrE A~ IR £ Y 4°CF B ko0 MREIR 7 R E 5L
& g EAF LT %‘/fvfl_pf_ﬂ.%’\fg’-g/‘# B E S T

3.6 #- antibody-enzyme conjugate " & & 3 e i ¥ fRor B i
AR o A SPE R S b»t‘_‘i_fé v & R~ 100p] 0 i
EEEAFREY ONITCERfF B4R

3.7 B dits raskisiR A 7 /m/)a b4 L EAF T 7 2 B g i
WRYH iR o

3.8 #-p-nitrophenyl phosphate disodium(PNP) £ 2 & % b= i2 1mg/ml
ik R el S he AR R AT RRE 0 A NTER LB
BB 0 E i 100pl 0 BcE s R4 0 3 37°C
% F AR 30 A4l o) pE o

3.9 B~ I HCE 45 0 12 ELISA 3 & 4 9 % A 45 405nm/492nm 2 s i<

—_—

7L

B °
L2 AAM AR R Bk K p FA .
3.10 /42
B M 4 ‘if:}gﬁi (Tobacco mild green mosaic virus, TMGMV) % B~
A2 & B

Anti-virus coating antibody

a P BUE R T

Antibody-enzyme conjugate

Img/ml i {43 BERF A5 TTSUR

4()>nm/4‘)2nm Z W W{E

P

4.5 % 23
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AlHRIEFP P R TFEFAAAFT R 405Mm A& TP B o

4.2, uzmﬂr%@

4215 & R B g R e (fe %A G
green mosaic virus, TMGMV)/;%* ]
FPORALRMERT FARRZ S
i (background reaction) % &4 JrF‘@ SR

422 /A BHF 5t el £AT B2 TI0E AN HREE 2 G
B o AREZHEERFE -

%R ﬁ—a— (Tobacco mild

;’7. -
U LRETR 8
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+ I ~4&s AR TR XS (Zucchini yellow mosaic virus, ZYMV)#

R E

Wl 3
% % B % 88 £ & 5 %2 (Enzyme Linked Immuno-sorbent Assay,
ELISA)

BRI EGA

F¥ka AR TR “-’\f‘}%fr (Zucchini yellow mosaic virus, ZYMV) 2. ¥
Bl o MRS E T ERPEF TS A gL S 52 (direct ELISA) i
Fkas A ubq‘,i T}?a* ZYMV z_ 2 3 4gip] » T R L A~ 171K
(ELISA Reader ) 4 45 8 < i % %1 F 7 & 7R 405nm/492nm 2

BT IE o

LERERAR

1.1.% 35

RRIFATT R FE b KRB WAL B S
T EJE ~ S5 P~ ELISA ##|fe @l 2 ELISA Sk pliEsey 52 4
BB R HEIRET > TR AP ERT 2 FEH s RPN T
LR o

1.2.3% %

1.21.% T

1.2.2.5#c 2 = ¢ (Micropipette) : 0.1-20pl ~ 20-200pl 2 200-1000ul -
123 R %48 0 ¥ a5 37T°CEERH -

1.2.4.~ N v ® 1 200-1000pl ©

125/ % & A~ 15 &k © & st & 405nm/492nm i ipl s i ¥

1.2.6.fa sk iR £ &

127 R BE 1 7S DR -

1.2.8. 8830 o & 45 @ JRiiEdg ~ RSN ~ 2 f FF 2 123 (834) i1

i

1.29.8 s 3 ‘%ﬁrm@ﬁ}ll%‘/ i A /‘;?a’f%ffu 0

Lmﬂ%ﬁﬁﬁﬁi e L R E(QONER 2 e e
Fl o
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1211 P HRe © G5k L& E 75 (QC)EP 2 B ¥k 2 i
7}\1'_ o

1.2.12.7 % ¥B & : % ¥ Coating buffer = v 34 ¥ (background) -

12132 % 4+ ~EF B9 F 2 BRE -

2301 B3Rl
2.1:8% ¢
2.1.1.;%i%;%(PBST), pH7.4

NaCl 8.0¢g
Na;HPO,4.12H,0 145¢
KH2PO4 109
Tween-20 1.5 ml
NaNs 029

A 2 4ok pe Rl ML E 1000m
i 2t 4°C
2.1.2.4% f # tej% (coating buffer), pH 9.6
N&zHCOg 2.92 g
Na,COs3 1.60g
B S ok pe gl WA E 1000ml
7 3%t 4°C
2.1.3.4k & 5 B~ % vk (sample extraction buffer), pH 7.4

NaCl 8.0g
KH,PO,4 10¢g
Na;HPO,.12H,0 1459
Tween 20 1.5 mi
PVP MW, 24-40,000 20.0¢g
NaNs3 0.2¢g

%4 1 PBST pe il » #4858 1000ml
7 3%t 4°C
2.1.4.%% & ¥ tm% (Conjugate buffer), pH7.4

NaCl 8.0g
KH,PO,4 109
Na,HPO,.12H,0 145¢
Tween 20 1.5 mi
BSA 50¢g
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NaNs 029
) ¢ PBST fe @ > #84% % & 1000ml

3 3% 4°C
2.1.5. 4 B % =% (Substrate buffer), pH 9.8
Diethanolamine, DEA 97.0 ml
NaNs3 0.2¢g
MgCl; 01g

4% % 800ml £ &3 -k » i * % Az (hydrochloric
acid)z3 B pH &1 9.8 > £ 43 33k I B E

1000ml >
3 33 4°C
2.1.6.47x i * Anti- ZYMV coating antibody ~ Antibody-enzyme
conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.8 i 4244
2213111 7P A r c ZFK D XRFKFERAZ A& FR

2.22.ELISA96 7' #ic & & Jids o

2234 IR G R

2.2.4. 3 & =g % (Micropipette tips) : 10ul ~ 200ul ~ 1.5ml » & & f %
Foap 2 e g o

3.4 F
LS WY A T u
311 #- 100 #ftF TEFAE R EY o B0 B 320 AT

Y NEJEIER AR B N B gk R oo
3137@—*’?’7 B2 1P AFELENLE FHREERSLFE BE G
BB F 20 PESF A - i FHEE D %R
3.2. “%- Anti-virus coating antibody 2 4t % % feie i 55 & 15T 1 B
B~ RNr Rl BB ELISA9G iV ic® F B (1™
B )P & )7L 100pl > Rfic g 4 T~ RRE P 0
37°CIE R0 F 2] B o

335 ks A D A4 B EAFFR 2K BMERE NS
HE Pt ag e
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3.4 B’*,ﬁf_.?%‘ip);?i.’?zév\ B pREEY o E R 100ul 0 F &2 £ 48
TR AR (fOHR)E F ZYMV e T Bt (L %)
B THRE -

SO MAE F 3 r FREIACE BBk » MR AKEE S~
B L EHFARAT > BREEENEYT P e

3.6 #- antibody-enzyme conjugate '/ & & 4 ek ik ¥y P T B A
BN RN ESIESRBRIMESFY > & XL~ 100ul
MBEE ~FRED > NITCEIRF B4 PFo

3T B is rkiiEiR AT AD A FEAFR2T 0 R EEE
WEhEYH Pipit g e

3.8 - p-nitrophenyl phosphate disodium(PNP) £ 2 & % b= i 1mg/ml
ik R el S he AR R AT RRE 0 A NTE R B
BB 0 E R0 100ul 0 B E AE 2 x iRR g 0 Y
37°Ceg 2 # % 30 » 48~1 /] P o

3.9 B~ k& 45 > 11 ELISA # i 4 47 & 4 7 405nm/492nm 2_ =%
[
L2 APM BB B R R RR Y Fp AT

3.10 /4%

s AR Y 48054 (Zucchini yellow mosaic virus, ZYMV) 1 il e #2

Anti-virus coating antibody

ST EUE BT T

Antibody-enzyme conjugate
Img/ml gl ik BERE R AR SR

405nm/492nm” (&

feAlE R U B R = TRl R EH R R

7 R IR aE U (E 2 2 [ FESS AR {E 22

Ak - Bk fELAT » BISZ AR
(EbE EVERLT

4.3 % 2%
A1 R EHEB R ETFEE LA AT R 405 nm L £ T B B o
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4.2 5 g &

4215 Rkt B R e (e e AR 18 )?i'*(ZUCChInI
yellow mosaic virus, ZYMV) 5 4 & :F‘«)
FIoRFLRHEIRT FREZR I
( background reaction) % &4 éﬂ% i EJ;E R

4.2.2.-}?5—\%- Bl E G et 247 B2 T3 < A EREe 23
B ARG R
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BRSSP RER O f R R B

FaF Ak IHIEE S BHEZ
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AT

% 30 50 2 3.

et 4 50 2 &

7 50 = %

o i8R 3 50 =

T i¥ 50 = 5

L +H & 50 = s
N 50 = %

* ke ¥ 50 = s

Fite ¥ 50 = 5

a R 1,000 s

FiEn 2 N 1,000 s
yEAY 1,000 s

7 A 1,000 s

7 5 E 50 = 5

q%3 50 = 5

£+ A A A& 1,000 4
& L E 1,000 #-

e 1,000 -

,J\

4] % 1,000 #- -

_;J—*ﬂ‘ 50 2 5

3 5 B~ 400 A8
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