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(-) *F -2 & T 7 ( Xanthomonas campestris pv. campestris ) =

(=) AgmEAEE T 7 (Acidovorax avenae subsp. citrulli) -

(=) #* A mmir¥m 4 (Cucumber green mottle mosaic virus ) ©
(z) #* A dkxm4 (Cucumber mosaic virus) »

() &4cdt¥ym4 (Tomato mosaic virus) °

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

(=) /A # &+ (Didymella bryoniae) -

(~) ¥ & ke (Colletotricum lindemuthianum) -

(1) & & £ 35 ) (Ascochyta pisi) -

(1) # ¥4+ (Tobacco mosaic virus) -

X .5& (Pea seed-borne mosaic virus) -

L) s AR (Squash mosaic virus ) e

(f=2) 5% min
ioy ¢ &1t 4g s+ (Tomato chlorotic dwarf viroid) ~ 5K

= J*;}g‘a% ( Potato spindle tuber viroid )~ %

I % %+ (Pepper chat fruit viroid ) ~ & 078 4 1 35 &
( Tomato apical stunt viroid ) ~ # ﬁr&\ﬁ’,?}}%% ( Tomato planta
macho viroid ) % £ & % B k% m 4+ (Columnea latent
viroid ) °
(L w) 23 q» ® }}';‘54 (Tobacco mild green mosaic virus) o
(F1) %= Ag i f}'ﬁv}?a% (Zucchini yellow mosaic virus) o
EETER R R T RN RE RN EE Y

§ AR VTS (1T ) pRE
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i P R R R TR
$ 3T BN P Rp R R R L R

-~ F PR F (Xanthomonas campestris pv. campestris) # ] > 2

Bl i
% & pr4asy & & (Polymerase Chain Reaction, PCR)

g ﬁ "
el ,»ﬁiﬂfa 8+ ¢ 25 F (Xanthomonas campestris pv. campestris »
Xcc) z o B R ,é? [ % — 53 (721551 F Br):ETRE [AEE ]

F R Jj"‘* \/,,\v}%v]cfﬁgi‘adﬁﬁ#ﬂ“r,,_ﬁ,» PES B 5 200bp e ¥ B }?\3}%’]?:]

1EBBEHERY
1.1.3% 8
%ﬁ/ﬂii% TRREFOFE TR CEMAF  FEALIRAFT L AT D
& F‘mi’—rE" PCR:##|fie @ 2 PCR:L%&/P]@%E”‘ TEHBIRPINT T
PR » 9T % 2 4pM R 2 T H BRI FHRRERBT o
123k %
1.2.1.4 k&2 ¢ B K 260nm ~ 280nm 1d jp]#4 &y 2_ & Kk B2 B F R
ﬁ%&ﬁ%&7@%@$°
122400 4 1 i 4 N AR g 3 g r o
1.23.% & f=saff & fﬁgﬁ? : ABI Veriti™ Thermal cycler f % & o
1242 7%%  #EDNAT AT » § 2 AHE T RERE -
1257 P RAREE T T AR P RARY o
12645 p & 5B~ ¢ R PHE S 8 eDNAZ B~ % » i * TAN; Smart
LabAssiist-16 ¢ fr & & ©
127784 5w % » ¥ aiFE25°C2 28CHi

2384 23R
2144 % EDNAE B2 &
2.2.F & fFhadh £ i (PCR)E A

2214 R P R 515 1T MRS F R RRL S
3



51+ F : Xcc2f > 5- TGGGTTTTCGCCTATCAAAC -3’
51+ R Xcc2r» 5- TGCAACTATTCCTAGCACCG -3’
PCR # ity 2+ : DNA T £200bp (B 7%tk &2 7 — F 2 FRhp R F)D
g = 2 513453418 > HdHOFF 18 = i % ,}ali*: KB 200k
Lﬁ * oo

2.2.2.dNTP(deoxyribonycleoside triphosphate) : 7 dATP(deoxyadenosine
triphosphate) ~ dCTP(deoxycytidine triphosphate) ~ dGTP(deoxyguanosine
triphosphate) 2 dTTP(deoxythymidine triphosphate)

2.2.3.% & f= (Taq DNA polymerase) : Taq DNA Pol.2x Master Mix RED > g & %

e

2.2.4.% 7% #% : Safe View DNA Stain ~ Agarose - DNA & & 4~ + £ &35 (DNA
molecular weight marker) ! ¥ % 4 100~1000bp = DNA 5 £ -

23.1 F ¥ty F 5 R f—yﬂ}% 514 £ TOPOF RS » 0 % S 4 7
B2 HRY 0 AR ,g_fg,g |2 T TR T2 R T E - RO A%
iR 2T R

2.4.8 1 Jo 44

241 REpriag F R Y 2 F % B 4oPCRE B > % f# " & DNase

% o
2.4.2. & i B (Pipette filter tips) © fic £ M E 5L BRKE - S FH* &
DNaseiF,” o

243.5 w 4 B . # * Basvan Buuren (BVB) /i & (No.4, Maasland, Netherlands) -
RERHERFRZFSERS BT W PSR E B RIBEGE ‘})J'.%. s r o
2448 FRk ~BA W B Az 2T RRE
E2: iR Y AR EZRBAER BN AL EFEA ST &ﬁng SR 2
A H IR E 2 Hwﬂlﬁapkﬁﬁmﬁmiﬁ

LZ T
31+ Wy 2 7y
BLL vt FpRifiass (108 KA PHIRIE) | IR R et AP NS 0 e
EUNHUBA 28R p o T ERHETTI 2R o
3123 fE+ 2 P R4+ - R > The r EFRFHFRE > BB A 2ty 0
28C 2 12iR 447 25 = | P (7 540 o
313z LT REMAFEF A WBEIT wH LA FTILUREF 2R R
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fo 0 TRREY S22 AFHOS L EERR LT T HECY
F2AF o EWN2 AR 28C 12 pFR e 25C2 2 £ 470 FiEtk
EMEESTTRTHEE

3.2.4& 4~ DNAZ B~

321k H#47F 7RI IT2L BRRE LH 2B & Ak T 5 ¢ (B “f ) AR
HARBEAEIOS & o 2R R R FHE T S NPT o B AR TR
T BB P R

322.%-FitEy E F B ¥ 2migrs ¢ ¢ > 1000pl Pipette 2 1000pl tipe- 4= Lysis
Buffer (LB) 400l » 4 3] 7 5 ¥ % 2 2mlggs 3 ¢ > ::Zw;;zu IR =L

1000 rpm & ' 30F) > th 323 ##18 » 2 E ¢ # E 9 10min -

3.23.# % tk & & > TAN Bead combo kit 965¢ 4 % *+ & B—]:}gs,r S TR
g EREPNB D B \Ei‘"ﬁ?']o]» X TTE FEALP o (R AEE AT R
* )

324 R PREHME Hp w3 L BE AP Ao B o
3241.%2% 7/%88 {7 : * 1000ul pipette 2 1000ul tip #-Wash
Buffer](WB1)800ul4e » H % 41 ¢ o
3242.%2% ﬁ/‘a? 8% {7 : % 100ul pipette 2 100ul tip#-Magnetic Beads:® & 353 {s
0ul+4e » H ? ¢ oo
3243.%3% rr/%h9@ 70 1000ul pipette 2 1000ul tip#-Wash
Buffer2(WB2)800pul+4e » H & ¢ o
3244.%4% 7/% 108 {7 : * 1000pl pipette 2 1000ul tip:#¥-Wash Buffer3
(WB3)800ul4e » H & 41 ¢ o
3245 %6% f’f/ %12% {7 : * 100ul pipette 2 100ul tip#-Elution Buffer(EB)100ul
4e ~ H ? e oo
3.2.5.#-¢ %‘e’rp_lOmln? RSB R R RT BRI NION G » B 3@ ey
¢ 310,000 rpm ~ 10min o #-F Fie iE r $12 57 FF P o
3.2.6.* 100pl pipette 2 100pl tip#-70% EtOH 100ul4e » %12 % 7% 7 g 4L¢ > ¥
|1t|p, Liag o
3.2.7.% 1000ul pipette# 1000ul tip+4-Binding Buffer 400ul4r » %1% %7E 7§ 4L
P X UtipiR 353 .
328+ By p ¥ 5 B~1%(Smart LabAsist-16) % /mBE M (IS Bie > + 7 &) -
3294967 A L 2T > MFRFHI|KE 2P ED o
3.2.10. 4205 M E F B PUE TR 0 XM P .

-



3.2.11.3% #8 4% 175 42" DNA-BWE” » #7Start” i 4238 i -
3.2.12. ¢ AR R (9A5A 4B1E) SRR PP B 106 0 B T A
Bl
3.2.13.* 100pl pipette 2 100pl tip#-% 62 {7 2 % 12% {7 2 Elution Buffer (EB)= !
FB M ATEOLEMIGES F ¢ o B 150-20C k4 ¢ Ry o
3.3.0 155 R FPCR 7]
33144 HE FBR B 53Ul (TPCRE & o
3 AR R ARR 513 ER 5 10uM > 573 5 1 21 200 bp DNA

it

e

Primer & 4L |7 7

Xcc 2f 5- TGGGTTTTCGCCTATCAAAC -3’

Xcc 2r 5'- TGCAACTATTCCTAGCACCG -3’
3.3.2. PCR # &£ 3% * & (2 Tag DNA Pol.2X master mix RED 3 )

Primer Xcc-2f, 10uM 20 ul

Primer Xcc-2r, 20

10uM

water, 7.0

nuclease-free

2X PCR master 125 ul

mix

Template 1.5 ul

Total volume 250

KPCR AW AR o R * £ L H =@ * 4 f (742

3.3.3.PCR i i#
A 95C 5 min
B 95C 30 sec
C 60C 30 sec
D 72C 30sec

£ 47 ¥ 2¢(B) 31 (D)35 1 i %

E 72T 10 min
F 4T 0

BAAPCRIGRIT A A tr i # X WH L F BHRY FOF 27 T/ mRP &RAE 7

AF LN EXFHRERFRRELIFEE §FRER RS - RTEDNAZ
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AR FELF RHRBREEIDNAYE S F EERZ R AR EFS
s B R TEDNAYE & F ¥R 2 DNAZ H 2 PCRA g A ~ [ 40k > 2
@9 DNAS 5 B34 T3 EPCR # 1A + | if > T4 237 5
3 Xcc e
3.4.5.5n 4%
L F R R R R AT X R
AT RT W

|

48 8% 2 HR

PCR with Xcc-2f/Xce-2r primer

&R G
[
! ]
200bp DNA A % =5 A2 DNAR &
| !

#2575 5 R %ﬂﬁﬁﬁﬁﬁm

4%%Hﬁ
S O Sl RS R R R e N R E
W%@ﬁLﬁﬁiéﬁ@ﬁ%Bﬁm KA DNA 2 2% % » i
R EZ DNA ¥ A F B2 T AR FEFHIT L4 0 4 #48 DNA &

B F ¥R DNA - ¥ 2 PCR¥IFAY -4k > ¥ i5d DNAA S £

@4 Wi 8 PCR# g DNA A4 % ] 5 200bp ¥ F> T2 237 2 7 2

A

B HONE P S
T



A AR B (Acidovorax citrulli, syn. Acidovorax avenae subsp. citrulli)
i 13 R E S

WR > E -
fi¥ % I % Pudl 4 o2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

WRIZE@A

FH AR P wEltk S 7 (Acidovorax citrulli, Acit) 2_ B - * #p| >
% 0hrr B AR F T FURE A o (direct ELISA)RE 7 6 & % Sphs 2 T4 H
Bl > 3 ELISAGE A 45 R AT A L fEF Lt 5 T & 405nm/492nm 2 v

e
B o

1 BRBEEXH

1.1.7% 3
W RIS R e R D KA o FWAR B A o RS AT
B 55 s ELISA: el 2 ELISAS Rl BT 288 4 RAR TR T
TR AP EA T FH A SRR AT HRRER Y o T RE

b R32P RATHEEE R LI B~ B R ST o

12X #%

1.2.LELISAG 4 47 & © £ it £ 405nm ~ 492nm if ipl 54 &t %

1224788 % 45 © 7 A3F37C i -

1238k B R TR B -

124~ NHCE LB R MBS H -

2 1% B A

2.1 358

2.1.1. %&;iF7% (PBST)
NacCl 8.0¢
Na;HPO,4 - 2H,0 1.15¢
KH,PO* 029
KCI 0.2¢g
Tween-20 0.5ml
NaN3; 0.2 g

AMPHE 3 7TAE 4c2 33 -k 3 % 8 1000ml
2.1.2. # % ¥ 77 (coating buffer)



Na,HCO3; 2.93 g
Na,CO3 1.59 g

£3pH®E 1 9.64 +:PBST 1 4 £ 1000ml

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

Polyvinylpyrrolidone(PVP) 20 ¢
Ovalbumin 290
Na,SO3(anhydrous) 139
Tween 20 0.5ml
NacCl 8¢
KH2PO, 0.2¢g
Na,HPO, « 2H,0 1.15 g
KCI 0.2¢g

AAPHEZ 744 42 5K 3 % F1000ml

2.1.4. % & ¥ W% (Conjugate buffer)
BSA 209
AApHEZ 7.4 & 4 PBST 2 %% 1000ml

2.1.5. 7 B ¥ =i (Substrate buffer)

C4H11N02 97.0 ml
NaN3; 0.2 g
MgCl, + 6H,0 0.1g

AAPHE T 9.8 42 &+ -k T 4 £ 1000ml
2.1.6.4 5 * Anti-Aac I1gG coating antibody ~ Antibody-enzyme

conjugate
2.2.8 1 <4
221.F B7E B 40963t & TR RE
2.2.2. 0% & 51 g (Pipette tlps) e B A BRE N ERERM A FAE
2.23.% w /i F : i * Basvan Buuren (BVB) /i 5 (No.4, Maasland, Netherlands) -

REFRFNZPEaE T TS FEEFEBRIBRENE LY o
22A3ﬁﬁ§§w$*+*%*”“

Il w ik NI} R 2R ‘%*Jfﬂs;%kz\wmﬁfzi “’ﬁf»‘fﬁ' :
F—L";’L\T%?E\‘#% —\F{1 7R IJ“Z\FH‘:"&)P/% ﬂﬁ’&;}_ﬂ

3.9 Fer
31T WY 2 T w
BLLAEF A 34 B2 A d ~ | R > F2AE RS -

9



BI2 TRRE?P w2 AFHOS s BEAFTR B2 e {32 P LAved
FPOALIEIRERAE A B aRRE Y o
Mﬁﬁ%%? s & LRI il T LR T AR BEE > £12 73 8
Mt FHREESLZS22E ENERESEER? o
3.2..m At iRl
3.2.1.# Anti-Bacteria coating antibody 1 4& & % firie ik g £ o1 2 gz;ﬁ{r% VIR
NACE S GI BRI 96 B &P > & R~ 100ul > R85 ~ R
g7 N 3TCREERHF R4 )P
3223’»;11;& VRN GRMEE  EAF GRS RilkE K2 By A
Rl g & 27 P B %f@ﬁﬁloﬁiiﬁ 5

B&% e (et s L F B R = LI0(WIV)) o B SR B R R SR R
SN

3.2.3.7 & ﬂ}%n.w\ B~ 96 Rk zEﬁJjg v & R 100ul > F R E2 £ 45 0 T
R G NEEIR(HR)E Z O A F o Fe R (T H ﬁ?)é TH R o

324%%€§{%&&£¢4CF@@1’Hmﬁﬂ¢2% L EAE G
3= & R S/ B T

3.2.5.# antibody-enzyme conjugate g— £ i RFL AR BB o R
HESIERBIEL? - & Ry~ 100ul > # *"apf iR E R

WITCERBFRBL )
3268 Mg kg ik o FEAF AL BE B I B H L
ol A
3.2.7.# p-nitrophenyl phosphate disodium(PNP) £ L & & e/ iz 1mg/ml ek & fie
WA PR Z AT AR A NRESR LRSI REEY 0 B R
A~ 100pl > BB TR g N FT R EEFE Lo
3.2.8.3 1 e ® 4 > 11 ELISA 3 & A $5 th A 45 405nm/492nm 2 v 4 & o
L2 ApM AR E R R R Hp AT e
3.3 4%

10



PN E i B B R R R AR T R )

&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 B AR SR MUE R
B RE H B d Rk FAREYHPBER
BZ24EU Lt > Bpix WAE 2 245 > Bpagidk
theue A BAZR R SR A B R

=R B R PERIGED F O(fe 4 Acidovorax citrulli )2 f R R e
R ES)RSE o L ELISAF EA 1T RAFTIRML S ItES %, FHEF
HREZ SHEEFAIVH FRESITEL | F BB ESTEZL 231
b A Z R 7 7 Acite

B =
iE 4% 32 & % (Selective broth medium) 2 % & p=4&4) & & (Polymerase chain
reaction, PCR)

BRI 2HA
I EBMRBRIREFHET P OBRAOEFAR R FEIRYP L EETFREE
85 e RIATE DR s 7 (Acidovorax citrulli, Acit)2. & — }+i% %

L BBEKRA
L1 kB DRI R~ R vl b MU AWAURFL - RS

11



m\.
=) 1S

i

)= s m];f]_,-ﬁ’* i‘“é‘é‘*lﬁilﬁﬁi@"t’ﬁw%ﬁzji\‘ e e
i

REFA T EFARFSPEFT > TRY 2 AAHER T RBELEH B
BRI FHRRERBT o

12. &K #&

1218 TR 4 o

1.22. 2 83L-5L% 72 % £ = & 857

1.2.3. & F % : Scientific Industries Vortex-Genie 2 G560 [ & % ©
1.24. & A% F 5 1 SUS 304 Ip B g o

1.2.5.30+2 °C32 % 45 : JC GL-550" ¢ & - o

1.26. 1728 B2 ¥ %48 * LIAN SHEN LUS-150 f¢ & &- o

1.27. 38 % B;* F 4% - Hirayama HVE-50: 5 5 -

1.2.8. % i# v : Hitachi CT15RE: e & - o

1.2.9. B & fesasy F ik © ABI Veriti ™ Thermal cycler & F & 5. -
1.210. A%KE DNAT AL 41 » 2R ARBETRERSE °
1.2.11. % ? B4p £ % : FloGel FGIS-3& Ir % & ©

1.212. jicg =g (Lpl > 10 ul ~ 20 pl ~ 100 pl ~ 1000 pl ~ 5ml) -
1.2.13. ¥+ = T : AND GR200z" f¢ & &- o

2. FHE R

2.1 FRfEF R AL RIL(AHANMPIE AN E SN s R
)2 fEF 5 B 5 f8F 30,000 % 0 A = 6 BT R &0 F TR & 5,000
3 o

2.2. 2 ;¥ WFB68 /% fi 33 % ;% (modified WFB68 broth medium, mWFB68) -
mWFB68 %] #

Compound g/l L
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 2 (SIGMA) 0.05

12



Cycloheximide? (SIGMA) 0.2

LH R 0 e & AR *ﬁ?] “EIE X 60°C pEig e

25 FTE g e R BT R K S 5 WippE e kSR 0 e 4°C rkda
Jolﬁ'—,}’ljfi‘“%}_k %ﬁ‘§m44045 C719 Sr ~ o

/i}?n-ﬁﬂui’ fe > .

Methyl violet B 1 mg/ml & f-k » # 1L 33 &4 » 10 ml k450

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

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

Cycloheximide 200 mg/ml 75 %iFp » & 1L 33 & ke 4e » 1 ml k50

2.3. YDC 2 % £ (Yeast extract Dextrose CaCO3z medium, YDC)
YDC £ % 2 W #

Compound g/l L
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 mi

2.4. Agarose (CONDA & e & 510 +) o
2.5.50ml e & o

2.6. = A2 4+ -k(ddw) -

27. #F 8@ PCRLFF 4 o

28. FELEml i Fape s o

2.9. PCR #& |84 o

2.10. Acit & — +31 3 % SEQID4/ SEQIDS -

Insert
Primers _ Primer sequence (5’-3’) References
size (bp)
SEQID4 TCg TCATTACTgAAT TTC AAC
Schaad et al.,
246 A 1999
SEQID5 CCTCCACCAACCAATACgCT

2.11. fmF R >3]+ %+ UpBacF/ UpBacR -

13



Insert

Primers size (bp) Primer sequence (5°-3°) References
UpBacF TAC ggC TAC CTT gTT ACg ACT

1511 T Eden et al. 1991
UpBacR gAAQgAg TTT gAT CCT ggC TCAQg

2.12.DNA # B+ 24538 ¥ % 4 100-3,000 bp 77 DNA 5 £ -

2.13. ¥ k% > 4 ®|(SafeView) o

214. 1 ~ fHRER SIS SRR LS FEE m F (A Bk g
b R AR S ] AL cattleyae (Acat) ik > 7 YDC 33 & »t 30°C+2 #
* o

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

3. Ik

31 MEHFMELRZT I

311 FElE/HMIR AR R 22HFEFUE o AR AT (dos M) F B
iﬁ%ﬁﬁ3L§%ﬁ%?ﬂ’%%§U5L;§%ﬁﬁﬁiﬂﬁ A4
Fred A FEAA)ZEFRBARSRE2LERERER BRARU3L
= R EIL R K o

312 KFAF ZPwp A FRAF R KR FDEREERE R RY 3 30°C
T2 160 rpm BT R A T2 ) PF o

32%@%?%&%Ms

321 H BB EERTHF T2 15 2 £ £ %~ 50ml w39 o
X AFEF T E(es A) 3B 10 ml AR A AT ST
ﬂ‘ﬁéﬁ)’&%zmmﬁ%ﬁ°

3.22. #¥-37 i—-?”iléﬁ-'u’g RS RELY RE o HHfTE & YFERXHF 2 50
ml s g BRI EIRERLIBPSFRE «'“W'“F*W@i
7 o

3.23. 4t F 14 10,000 rpm 3R T § g 30 4 450 #%go

324. & - o B k4 Iml & Bk iy W+ 1ml R isin o - 5% (DNA
HBA) % 330-20°C k8 - #F PCR&®* -

33. K & fvsash £ fu(PCR)H il
3.3.1. i# * ¥ Acit £ ’ﬁ % - Me931 3 % SEQID4/ SEQID5

14



33.1.2 # * &4t - &R szt 51+ $ UpBacF/ UpBacR

3.3.1.3. # i PCR reaction mixture: & 200 pl <7 PCR ¥ & ¢
F sk > £ 4~ 1ul 2 DNA &4 -

3314.PCR F e 4o

-1

~ 24 ul 2. PCR

Compound B kR RS 25
Sterile water 9.7 ul
Taq 2x Master Mix! 1x 12.5 ul
SEQID4 (10 uM) 0.2 uM 0.5 ul
SEQIDS (10 uM) 0.2 uM 0.5 ul
UpBacF(10 uM) 0.16uM 0.4yl
UpBacR(10 uM) 0.16uM 0.4ul
DNA m

Ip 2 dNTP 0.4 mM ~ MgCl; 1.5 mM ~ Taq DNA polymerase 0.2 units/pl

3.3.15. i£{7 PCR F J&z. DNA #&18 :

3.3.1.5.1. @z 12 %2 DNA 5% o
3.3.152. 1 %P8 1 Acit 12 iFth2 DNA E5 %
3.3.1.53. f #pe e @ Acat & Atk DNA 5P o

kil
E
33.154. v ¥R E & F-k(ddw)e iE % 432 % ¢ (MWFB6S) -

3.3.1.6.PCR 7 Ji i i :
Stepl:95°C & Jis 5 4 4 -

Step2:(95°C30 4y ~53°C304) ~72°C30 )% 35 VA% -

Step3:72°C F &5~ 4his i1 » "8 1 4°C-

3317. A2+ PCR A :B~6ul 2. PCRA V(¢ %R ~THRBE 0
HHAe 22 100 bp 2 ladder) » 12 3 7 2% 2 4 #|(SafeView) 2. 2%
AR T T A~ F7(100V 5 30 4 48) 5 A B 1x TAE buffer (1x tris

acetate EDTA) o % ** T A B 47 L L2 R o

15



34, ini%
NEE@ANEERERARBAEZETER
BAZ % R e A R AL 5

P(FZR
l
’%ﬂk \;{[ﬁ'

[ | 1
F& o5 45246 bp i Fk o AR R 45246 bp i
1511 bp DNA F £ 4% % | | 1511 bp DNA K B 4%

R Ry il R B RLE i gl
AMERpR A b BME R BER B

4, &5 K| ik %,‘\A}’}’? K2F iz PCRE% - HHFPEFIRE T Rk
AEF o FMBME R TV X EZRMI T A |t

4.1. 313 % SEQID4/SEQID5 UpBacF/ UpBacR 2. PCR % % -

41.1. & %+pe e 3R 246 bp ~ 1511 bp i ¥ -

412, f %P3 1511 bp 153 o

413.7 6 ¥pegifd g4 o

41.4. #F%eF M BE T HReipl 2 246bp ~ 1511 bp iEF o BT H| 2%k
%77 Acite

4.15. e eFr TR 1511 bp 4 - ¥ H|ErfAF F § 22 Acit 2 o F(B] 1) o 4o
Pé‘%% g R 1511bp iE K 0 miEFE T kA2 PCR B % > 234 #-3.24.
2 1ml &k iz A4 5 1003 10° £47i& 17 PCR &R -

16



Ladder 2 3 : 5 6 ddwmW + — Ladder

1500
1000

B1s AR o LA Ed 25 42 5% (122345
6 %)tk ~ 7o ¥/ ddw & mMWFBE8 11 2 & ()~ § (—)HRE

1. %’ﬂ& SRR A 02012 R fAW R R L E R i F & o B 71-75 - 201248
PR TEAES Pﬁgiﬁ %Wﬂ$#°r@’r@ 89F -

52. R4~ ey 02003 EEFEFwFLET L LWHEL - EFr LR A
BT LT FETIHITFTY § B T(2) > F95-115-

53. % FEX 0 2009 o M af w F I % s FHR RIS o WY B F b
Iﬁ %‘f ,Fﬁ.l’/‘\’\?o‘;tl 5850

5.4 KA 019990 FH A RS K i FIE % s F2 BB FEF g F R o
W= @l Frml a2 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

17



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.
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ZNFAR ﬁ.{#.&*:}ﬁ% ( Cucumber green mottle mosaic virus) # i =

R
%% 75 s b8 4 v %42 (Enzyme Linked Immuno-sorbent Assay, ELISA)

WRIF A

AR Tr AL R § 3 fr/,;‘a# ( Cucumber green mottle mosaic virus
CCGMMV) 2 Z 4] o AgiRl > 2 00 0 B 3 ff 5 o5 e 0l oL 2 = 2 (direct
ELISA)i& 7 CGMMV2 8] » x I ELISA B A 45 KA 47 A F X s it £ i
#1 & 405nm/492nmz_ B T B o

LEBRARY
115
WRIBTE T FE R RARAE o WAL o R AT

5 B~ ELISAZ & e @] 2 ELISAZ e PliEAR T 32 H s R PIF % %I
BE TR AP BB FHH P FRAEERET T U REES

¢ B32P LAcipanie g N EFRFEE AT B~ B G9K % o
B
1.2.1.ELISA &~ 7 ik © £ ;& & 405nm ~ 492nm id B # &t % o
1224588 %4 1 7 A3TCEEY -
123 BAF B & VA B B o
124~ N ® s

AEREESE o
125458 4 @ &7 %

* o T aF28CHE

2 @B AR

2.1.33

2.1.1.;% %% (PBST)
NaCl 8.0¢
Na,HPO4-2H,0 1.15¢
KH,PO, 0.2¢g
KCI 0.2¢g
Tween 20 0.5 ml
NaN3 029

LA pHED 7T4F 4 33 k1 % E 1000ml

2.1.2.4% % ¥ =% (coating buffer)
19



Na2HCO3 293¢
Na2CO3 159 g
428 pH &3 9.6 £ 4c PBST 2 %8 1000ml

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

NaCl 8.0¢
KH2PO4 1.0¢g
Na2HPO4 -12H20 145¢
Ovalbumine (Grade Il) 20¢g
Tween 20 10.0 ml
PVP 20049
£33 pH EZ £ 4cd B3k T % F 1000ml
214.% & ¥ Wi (Conjugate buffer)

BSA 29
PVP-40 209
Na azide 0.2¢g

£ pH &3 74 £ 4 PBST 2 4 8 1000ml
2.1.5. 7 % i (Substrate buffer)

Diethanolamin 97.0 ml
Na azide 0.2¢g
MgCl,-6H,0 0.1g

LA pHEZ 9.8 £ 44 3k T & F 1000ml

2.1.6.#@1 7 + Anti- CGMMV coating antibody ~ Antibody-enzyme conjugate
2.8 i 4244

2211;7@5 A0t R T R ERE o
2.2.2. 3% 32 B (Pipette tlps) CREMEBRABRE D ERKRF R R
22.3. % /i & - i¢ * Bas van Buuren (BVB) /i " (No.4, Maasland, Netherlands) -

RERHEHNZFES B DL ECEREBRIBREN SR o
2248 F K RFBRA B EAr G H2AAE L) RBLRE

1wt AR 2 KRB &W&W%Aﬁwwﬁﬁ ﬂ&% ;

ey

F2_0 A% (2 2 g~ 72 A& L FEA S ﬁ;ﬁf&;ﬂo
3. HAE 2
3146% YR T Y
311."174@\?]"’}45%%7%—:*(«"1é‘;Lt/”\a%?ﬁ x£) > %uz;rﬁ,iﬁ_f,ﬂlﬁ»x B fE+ R

BH R R FRAL B Er b RS T 3R
20



3120 fEF 2 FREH - B AFRA 0 T~ EFKFFIRE S B3k}
28 C iR dar 2 3 FEFAEM -
3.1.3.%—%@_-&-;}-&,7};@_*:?3—%@?@5\};@@—x,‘,\’]‘ém,\ﬁt‘ » E 2N E TIPS

F+ o TRRED 2 AFHGOS L BEAFTGS 0 B

ez d NE ]I_E"frff«k_*%’./“d'?ﬂai)xlk;ré,,bﬂfw{%wc‘ ,,@_"%*’,gﬁ fgﬁ\jgg
ML TEALERE I PR AEE FR LT AEERE > uE 10K
S lECEREERY  EEHRSaRER? o

3.2. & e iRl
3.2.1.%- Anti-Virus coating antibody 12 4% % 3 B ik 3 £ T 3 ﬁ;:;ﬁm—ﬁ EVIPNSEIN
Axu(g.“)»}lﬁb\ﬁ",i 96 ’fév/ﬁ“ui'g_g s EORGE A 100]11 ' K- _Pf x%,‘%ﬁ

#oo o BTCHER 4 F B2 ) BF o
3225~ s kst i 5 A4 F AR 2 0 M BB L R L
o 35 o

323 4Pl AL E 0 4o~ 10 BB 2 A4 Pffﬁ* CGMMV # 53 B~ % 7% (P {2
e s R i = 110(WIV)) ,%f%ﬁﬁ* R B o

324&3%P§&¢w@»ﬁg #oER100ul FHRE2EA 0 iR
AU AT B (f HR) 2§ COMMV s 4 % 8 e S0FT Brife (I $HR) § 1°
HE e .

3.2.5. % AIgﬁanw$a§z~4c;@; o kiERFEKEES A H o L E

i dx o HEEERFIRYT L Mo
3.2.6.#- antibody-enzyme conjugate RS R R R T B g;;ﬁﬁ EVIPNEIN
MEBABESBIMELEY B oy 100ul > Rplc B R O~ RE Y o

ITCIE b F 4] pFo

327 i gieged b L EAFF 2T LB ERILIEY
A T

3.2.8.#-p-nitrophenyl phosphate disodium (PNP) %@* % (& lmg/ml )k & fie
Wadk PP R AT ERE > N NigE s ﬁ&ﬁ’»i}:‘&i‘ﬁ“v’ & R
i~ 100p] o KR S~ IR E o 37Crxf— THE 30 ~48~1) pF o

3.2.9.3~ 1 jic & 45 > 12 ELISA 3 & 4 17 & 4 17 405nm/492nm 2 s fTig o 3.2 : 4P
M AR E R Rkt 48 7T

3.3 A%

21



f"}? }’\ AL ﬁ‘}'ﬁ:’,q. *ﬁ/? e ﬁ.’l‘ E;g]

Anti-Virus Coating antibody

40 R B B R

Antibody—enzy;me conjugate
1mg/mldk P # Bk B & K 8 3Rk
405nm/492nm = & Ji &

AR S RACIE A B R MORAR L RIE S B R
JE 4 BS 4a R WA 2 21% JE ¥ AR 40 R W E 2 245
Uk B LASE R LATF » BP ARG 3

e
5 % 3R
EXF RGP ERFLF (A CGMMV 5 & e 8) 2 | & 4R e (it B

%

e,

o=t

BB R o 2 ELISA S B4 47 RA 41 R e B8 % » 2§ F B3R
;ﬁ%ﬁﬁw‘”f’éﬁﬁ&%@éﬁﬁﬁﬂﬁiuk@LZ%HJ’
5 Z 35K 5§ CGMMYV

|

—

bl
N,
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E~FA q%%fr};s% ( Cucumber mosaic virus) | /%

i 13 R E S
fi% % T % bl 4 2% 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI Z@A

Ryt A RS ¢ N o 4 (Cucumber mosaic virus © CMV) 2. e if] » * &

PR Tt B AR PYE R B S U 4 £ ' (indirect ELISA)iE (S CMVZ #z B >

W ELISAG (&4 47 R A 45 A T L % B F 7 & 405nm/492nmz w3 fc & o

1LEBBHRY

1.1.% 58
ﬁ%%%%%#‘ﬁﬁ\ﬁﬁ~%ﬁh%°ﬁﬁﬁ%&ﬁ4 R T L
-5 B~ ELISA# A @ 2 ELISAZ W PIiEA Y 7 2 H s P& F
TR 2 APMERTT A FEHU BRI FTHRRLERY o Ty
¢ B32P RATe e 3 N EFEFEAL AR B O~ B A K o

123K %

1.2.1.ELISAZ & » Jffr f;‘iﬁ DR 5 0 o £ 405nm ~ 492nm 18 R # A —“gf o

1224285 & 46 1 7 BIFITCHEEF -

123 BKFER 1 ¥ F@.ﬁg#ﬂ K o

124~ Nl Bl B2 g g o

2384 23R

2.1.38 3

2.1.1.:%i5i% (PBST)
NaCl 8.0 g
Na,HPO,4-2H,0 115 ¢
KH,PO, 02 g
KCI 02 g
Tween-20 0.5 ml
NaN3 02 ¢
LAPHE L 7TAR 43 33 k2 88
1000ml

2.1.2.4 5 % B~ % 7% (sample extraction buffer) :
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Na;HCO3 293 g
Na,CO; 159 g
A ApHE 3 9.64 4 PBST 3 4, & 1000ml

2.1.3.% & ¥ 7% (Conjugate buffer) :

BSA 20 g
PVP-40 200 g
NaN3 0.2 g

£#A pHEZE 7.4 £ 4 PBST I % & 1000ml
2.1.4. 75 5 % i (Substrate buffer) :

Diethanolamine 97.0 ml
NaN3 0.2 g
MgCl,-6H,0 01 g

LA pHEZ 9.8 £ 43 &3 -k T % E 1000ml
2.1.5.#‘@1 7 + Anti- CMV IgG ~ Goat anti-rabbit AP conjugate
2.8 1 344
2211;7@5 A0t R e R ERE o
222 g3 Boog (Pipettetips) : fe & B L BRKE » A L P HRF 2 F
22.3.% w /i & - i¢ * Basvan Buuren (BVB) /i " (No.4, Maasland, Netherlands) -
AERREHNZ AR B LA SIERERRBRENF Y o
224 2 EF S ) REDORE o

1wt MR A 2 KRB %&f’ﬂﬂlfﬂﬁm REkEFHAS P B
VR 2 AR AREZ R LLIRERE ST RE

=

i

*

i

CRIL 2 Bl

31 WY 2 Ty

BB F A2 A H 2 A E SRR E P 5 B2 AE RURABEF o

BL2T R w2z FHOS A BEAEE 0 B e R32P RATROREZ
PR EFEFEE BT B N B A ke Y o

BI3FF F T 85 - EHRIB i T WL thA I AP AL A= ®

AEEL NS BHREESLE 5222 L - SR BN ESRE RS

g{c‘ o

24



3.2.5 # 1 iR

32 LM-REFR AL > v 10 R 22 RS F P ibmn (THLf e @ 5P i
=1:10(W/V)) » % >0 57 1% 02 ﬁﬁapﬁ*‘t R o

3.2.2. P~ ST e A WL~ 06 R R E Y o F R 100 0 F AR &2 £4F 0 T Y
RS R (f HR)E 2 d (CMV) 23k (2 %"ﬂ%@)% ¥R e o

323 MM BH e R LW ACH R > MAIFRGFAKELESASE L E
a4 o BRI IR F L Mg e

3.2.4. 15 4 e i 11 kg £ ¥ fbmie (conjugate buffer) iz g & 7 & A o 4~ 0
&Eaﬂwuyi gAY o E R 100ul c BB G R A RBRE Y
WITCERWEF B2 o

325 B NSk FAMBE LSS A L EAFR2 A kT E I A
/R I S T

3.2.6. %L X fdk o jj i $fF % (Goat anti-rabbit AP conjugate)u 8 ¥ bk kg
£ AR T Emﬁrﬁ s PN ONPE R e B B3 feg F P o & ki~ 100ul o
BRI REY N ITCEREF B2

32T B~ Mg miiFie F Ak E RS A4 L EAF R 2 Bk Fdpi 2
KR

3.2.8.:#-p-nitrophenyl phosphate disodium (PNP) £ A % = & Img/ml ek & fe
B N RS AR RR S 0 A RNEE BRI EE Y 0 B R
A~ 100ul > Hpr R A R E N ITCH T HEHE 304 4~1 ) FF o

3.2.9.5 I e 45 » 12 ELISA 3 & 4 17 & & 47 405nm/492nm 2_ v JT & o 312 1 4P
MR e £ EmR* Fp 7%

«._.

3.3 4%
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* *E]I;» ﬁ')}%_& Bl AR T 7 B
]

Iﬁ&T@ﬁl

| Anti-Virus IgG |

| WEnseiipesr |
1 ma/mlik b 5 B 8% £ 3k 8 KR

[ 405nm/492nmz & i |

I
| |

WA S RIE A G| [RARDRIESE R
RO E 3 40 B A 2 2 | | MBS R i 2 24
Bk kR s| AT WRESRE

H
4.5 5% HH
EX R LA PERELF (A CMV pd 25802 § F BHEE(EE 2
73‘«)’]“% ool ELISA# @A RAFTHMZ Sz e% > FU i F BRRE
- FAI VP RESITEL fF RERESTEZ 2B 5T

FhE
%J?;z%ﬁ%“" CMV -
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-
1

- ¥ %#%}ﬁi ( Tomato mosaic virus) i =

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

BRI E@A

E¥ticp S 7§ Aot ¥op = (Tomato mosaic virus, TOMV) 2 He ] o & & iR = 2
Al * S w53 g7 - h 3 RT-PCRF Ji > 12 1 RITOMV 2 b3 F-v (coat
protein, CP)#& 45-88 > I 3 v 48 4~ B-actingg 4548 2. & — MR tg i F T 5 24 RNA
T SR BF T AL REFH AL TR IR 5F =8 & %] 5 550bp %
121bp -

1EBBEHERY
1.1.% 58
WRIBATE T~ FE R - RRUF  FELIRAF L - 50 IL -
# &RNAZ B~ ~ one-step RT-PCR:##| fiz @ 2 one-step RT-PCR % %ﬁ;‘?ﬂﬁﬁ’b
TEH BRI FTHRTIRET TR 2 ApMER T2 FEH LGP 55?
M & @ % oone-step RT- PCRAp B 284 2 fie Bl (451 & ﬁ-ﬁ i3 AT o 3
T BT oM RET o
123K %
1219 Fete Bl © 5 L £ 260nm ~ 280nm § p] 5 it 2 A k3 0 R T Rl ALk B
ﬁ%giw@%$o
1.2.2. 48 r%}ﬂ'"\»’}’}‘g‘ #£20,000x g & EACEEFH A o
1.2.3. 88 # - —\Afr-&‘rgpt O * o
1.2.4.% & f=d ér;\ F &% . ABI Veriti ™ Thermal cycler & 5 o
1252 7%% : #EDNAT AT » F 2 AHE T RERE -
1267 P RApESE - &R AT RARY o
127 Ff p o 5 B8 0 2R Rt 8 oDNAX B * > & * TAN; Smart
LabAssiist-16 2% & & - o
128784 1 iv=5v g * » v aiFE25C2 28CHE -

2,354 81 AR

27



2.1 357
2.1.1.F 4% & priasd & i (RT-PCR)zE A
21114 R P HE* 515
2.1.1.1.1% §RITOMVyps & “H i 3o &2 51+ 4
513+ F: ToMVno.l - 5'-TgggCC CCT ACC ggg ggT -3’
31+ R ToMV no.3 > 5- TTC AAC AgC AgT TCA gCg Ag -3’
RT-PCR 3 tg &+ :DNA ¥ £ =~ -] 550 bp(# 7 224k %7 3 a5 ToMV)
2.1.1.1.2% i Pl 4~ B-acting 88 2 51 + 4
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 Xt A 4 : DNAY K121 bp (87 % & 2 7 {4 RNA)
ME > 251374418 » 101X DEPC waterfff =i 5 k& > » K8 ¥
W-20ChEFH * o
2.1.2.dNTP (deoxyribonucleoside triphosphate) : z dATP (deoxyadenosine
triphosphate) -~ dCTP (deoxycytidine triphosphate) ~ dGTP(deoxyguanosine
triphosphate) 2 dTTP (deoxythymidine triphosphate) -
2.1.3. 5 & #xp% % (Reverse Transcriptase) : AMV-RTase (5 U/uL) » & Fr % & o
2.1.4.% & p=(Tag DNA polymerase) : AMV-Optimized Taq (5 U/ul) » & FF & & o
2.15.% 4 * #% : Safe View DNA Stain ~ Agarose ~ Loading dye( z bromophenol
blue ~ xylene cyanol FF& # * 4p JF,") ~ DNA# g & &+ § 1225 (DNA
molecular weight marker) » # % 4 100-1000bp="DNA * £ °
2.2.8 s ji44
221 e REpsdaly F R BER* 2 F B7F B P 4wPCRF &g ~ 963 th i & o
2.2.2. 3% 31 B oo (Pipette filter tips) : f2 & fic & /3 B 24 > 4eAerosol barrier
pipette tipses & Fr $e 7 7c 2 B 5% & o
2.2.3.% v /i § - i¢ * Bas van Buuren (BVB) /i " (No.4, Maasland, Netherlands) -
RERHRANZPEST BT RSB EFRBRZNE SR o
224 B F Kk ~RFBRA] TV RFLARZFE LR 2 o
331 975 4243 R4 * & DNase » RNase% °
21w R MR R RBAERPM A AL ERRA ST B L F 2
AT AJE PR RE I REESY RLY

3HFe ik
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31fE+ BT &Y

L1 KRR (L F A PER) ) R B T BRI
FOMFRIBAT (RE)ZFEN 0 AT I 2R -

BL23ABF 2 L R4~ IR e r BRI RIERE BHF MR 25C
w&%ﬁ e fé:?” o F 24 ) FRLELTHY > LIFF o mFK o R

B o @Y g2 A ?'1 ﬂ’-’?ﬂ/ﬂ F F R j?])f@l“’ 60 H A 15 e g

‘3: o

BI3 TR G P w2 AFXHO05 a2 E e By 2318 REAF - %k
W12 | PER28C 12 | R 25C2 4 £ FHHKE NEE
R

3.2.RNAZ B~

321K FRFITLZ FHE LHEEFAHEFLY (a%swf b)) OB Ex
RSB 10 A B o 2 AR T B T S 4R 0T o B (PR
T BB CH SR o

3.2.2. - tE e ¥ % 2t 2ml gre ¢ > 1000ud Pipette 2 1000ul tip 4= Lysis
Buffer (LB) 400ul » e 3| 7 3 ¥ % 2 2ml 3¢ @ ;tz.gﬁu F R
121000 rpm 2 30 ) 0tk &453 i%i:}‘l;%é » A F R Y § ] 10min -

3.23.# % t & ¥ & > TAN Bead combo kit 96 7% 4 % »* & ,;]afgf T 5 ¥

FRRP BN R R R T B F o(xz%ﬁmﬁx#i‘ TR

¥ )
3.2.4.i% ﬁ@’éﬁ%‘diﬁ AR T E B F ORI A~ A
3241.% 2 & {7/% 8 & {7 : * 1000ul pipette 2 1000ul tip #- Wash

Bufferl(WB1)800ul AR A
3242.% 2 & {7/% 8 & {7 ¢ * 100ul pipette 2 100ul tip # Magnetic Beads ;2 &
i”% & 80pl 4e » H g ir e o
3243 % 3 & {7/% 9 E {7 ¢ * 1000ul pipette 2 1000ul tip #- Wash
Buffer2(WB2)800ul ISR R

3244.% 4 & 7/% 10 E 7 : * 1000ul pipette 2 1000ul tip #- Wash Buffer3
(WB3)800u1 e HAHE o

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

3.25.4-2 # % 10min \ﬁm,p RTHEFRIBRTHI10 7f f6 > BT3B @ g
¢ gr.w 10,000 rpm ~ 10min o #-F FiR i~ ¥ 12 § T E ’?? P
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3.2.6.* 100ul pipette 2 100ul tip #-70% EtOH 100pl e » % 1 2 5 7 & {7 ¢ 4+
P T UtipiR E3B5 o
3.2.7.% 1000ul pipette 2 1000ul tip #- Binding Buffer 400ul 4 » % 1 2 % 7 & {7
R o X tipiREES .
3284 B {E e p ¥ % P~1%(Smart LabAsist-16) 7 /B M (I3 Fis > + 7 &) -
3290967 A LT "'ﬁ%ﬁiﬁﬁ“ﬂ%ﬁ rEEY o
321042 iF B R FR B FE G R T o
3211 E#H e ivin ﬁ"RNA-BWE”,ﬁ»”Start”FA? 438 1T o
3212.FinAR S R (K45 A 4a18) B > B 063 % > BT A FRIT S L o
3.2.13.% 100ul pipette 2 100ul tip #-% 6 & {72 % 12 ® {7 2. Elution Buffer (EB)
S TR O~ Rren 15ml g g ¢ o B (3200 kY e o
3.3.8 #Jm+ RT-PCR t&irl :
TOMVehif v 2 #4518 2 48~ B-actin gk 712 &5 5 kiRl > £ 8
RNAZ- ) 1ulig (7RT-PCRF J o
3.4.TOMV ¢h 3 3 A FlH 448 5 78] © 10uM > 38 #f DNA % £550bp & £
Primer % 4 F 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 i F1# 48844 B - 10 uM » FEHPDNA S £2121 bp & £
Primer Fe 7|
ActinF  5'- CAT gTT CCC Tgg TAT TgC TgA -3’
ActinR  5’-gAT CCT CCA ATC CAgACACTg TA -3’
3.6. RT-PCR i% i#

A 50C 30 min
B 92C 2min
C 92T 30 sec
D 55T 30sec
E 72C 30sec
£ 45 % A (C)FI(E)35 B ik
F 72°C 7min

G 4C 0o
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3.7.0ne-step RT-PCR ##iE 3% * £ (1 Takara 3 &)

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

CXRT-PCR faM Mg & e » ikt @ ¥ & p (714 %)

38.PCR I T A 45 1 % W% I 5 B¥ B FI975 27 LA FRD 5 718
o XN E PR ERRED £ B R TOMV i )5 § F RHER
(B ,.L..,r‘*«)%i o R CDNA 2 A %% » &1 F R 22 DNA # &

AR, TALREFRIH F M DNAE D £ )@“Hﬁ@g cDNA
- %2 PCRH¥{WAS < |47k » 2 i5d DNA & £ 45324 15 ¥ PCR
gAY <) B THITZKRMEF ToMV e
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3.9 4%
% 77\-:*5]';'» 4 )}%* AT %, B

FEFMFRE W
|
43 #% % Hetotal RNA
}
RT-PCR
!
BRI
|
B-actin control 121bp cDNA 7 E%

I
_ : }

{5 coat protein 550bp . cDNA FE& {75 coat protein 550bp 2 cDNA FE&

%tk ot A 41 TOMV 55 3 ik b ke i TOMV g% 3

4. &%“"J’;i

=R Bk R PﬁfﬁzPlpéJ_ FRs(fed TOMV 2 5)2 § F st w (it f 2 5)
oo BRI CDNA 2 A2 % » 81 F R¥tR e %2 cDNA * o+ {i‘iti%-
WL RASFEAIVH TR CDNAE T f F R R e cDNA = iﬁ~
RT-PCR X tg A 4= » & 3 413 121bp 2 {54~ B-actin 8 F] cDNA A 4= » T | &7
RT-PCR = # » 4 #% 48 cDNA 22 1 & JE 46 =2 cDNA = F‘i RT-PCR X tg A
E 'J‘#BH—" » 2 d cDNA &+ Ethed iz & RT-PCR ¥MtgA 5 <] &
550bp » T 3%k 7 3 TOMV -
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# ~ L F R Ak F (Phomalingam) #ipl» i

¥R >
J %A% (Standard blotter test, SBT)

BRI Z@A
RREE SR S Tk %P‘)ﬁa 7 (Phoma lingam)z2_ 4% /7] - ﬂ LR R ER A - T
mffa)%' A3 A Eﬁ-;ﬁa)ﬁr LSy STACE e d

1BBEHKY
1.1.% 8
BWRIBATE NP FE IR KRR o FWARU T L RS RIE
BRIt 2o RPN TR R o
1.2.2% %
121.#4 5%k ~ B d ~ f323)7 ~ & o
1.2.2.% 5 B pcsk 0 p 410X > 44510 X ~ 40 X ~ 100X (Nikon Eclipse 80iz e /&
Se b ) o
1.2.3.f2 3 B it (Olympus SZX16 £ I o 11 1)
1.2.3.% § 3 B 7 % (Hirayama HVE-502" [e 2 &1 })
12432 % # 7 3F2012 °C(F A L RiT 228 & > 17 % b % (j & 300-400
nm)%& ¥ ) (# EF-360DN & fe gt ) o
1.2.5. -20+2°C;4 % 1% (Ruey Shing LCF411-SL# & 512 ) o
1.2.6.5& F# iF & (Lian Shen JW-4Ng [p B 500 1) o

235 & A

2LEFRIFAF R AGRIL(AH AR AN F S N s R
FedR) 2 FEF o

22.E /2 9cm = FE 5 % x (Yeh Chung & fe s 510 1)

2.3.2 /& 9 cmlf]?; g A (TOYO ADVANTEC® No. 1 ¢ Whatman® No. 1)

2.4.8 7k

2.5. }Jﬁ fin 3% % A (water agar medium » WA) (BD Bacto agar & ¢ % 512 })

¥R FTR S FTE p R 22 Phoma lingam (7 4P+ : Leptosphaeria

maculans)‘p%]"f% > 1 WA BAW20E2°CH A HE T o

3.4 B i
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31M-3 kG A FEHE L Iem FlAj A E » T /2 9cm = FE %
/,J.ﬁ\: 5ml & Fk -

32.% @i % % r 50T - £ 20 B Er -

33 %A LN 2042°C- 2B TR 24 F o FERE L $3]-20°C
AR R 24 PR T Mg ke B0 2062°CH K i &
W 12 [ PFiTH 4k V12 R gk TR A 14 % o

34— e RIRA(GE 4 5l & }»)rﬂi“%\ﬂ ¥ & OE R FTRE 5 mm T
@mﬂaugsﬁMﬁﬂw— Bk

3.5, 4%

ﬂ\‘y

R

+ FIEH B Hm B AR R T B E

B HGERE
#20£2°C ~ B B%i%i%Ti%%;‘Zﬂul\ﬂ#
!

720 °CHA IRAR F A E 247105 LA Hp 5] AEF 45 3F
2042°C > 12»»3%3@5\&7} o~ 12 Bk

l

BR AR SR

|
REABAWMT B4

4. % 2H

PR W% 415 € 22 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 » # % %
¥ 11 = pF > ’t”ﬁ &F'/{&»i'ﬁiZSI "‘I’tl;&ﬁ‘j’ﬁ»f@—k&&&éljaqLﬂ_\@avﬁ
P.lingam 4z ¢ (B )AL - FRBF1 % 14 % > R BME 25 B
WA BFREFR S S A 2R ﬁé«? 2 % f R A E_F F 2 Phoma lingam %% 7
TRAR e 2 %ﬁ+ﬂgz§4(¥]2ﬂ4) BRI B+ P XRE A AT ok A

BEFE BT A F (%)
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.’.- el

Bl &+ 2 %% F Phoma lingam i\%‘imﬁn 4

e
S
o

%] 2. Phoma lingam m%ﬁ—f ;“gfa;'ﬂ‘ W EAS 2 B

35



.

A
B4 xR %4+ 45 ¥ L Phomalingam 45+ % o
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= ~ A3k 155 F) (Didymella bryoniae) # el i

Bl i
23 e 0% (Deep freezing blotter test, DFB)

BRIFZHA
AR Y ARkt ) (Didymella bryoniae) 2 &) o 1% Jg iz i & 4
BrdReFfi+ P epREFR A BRFP RRAL F]m“/’&*}*ﬁmiﬁﬁ’k

1LERR AR A
1.1.3% 5
WRIFTE R~ FE LR R FWAINFT L o R T
”‘3’1 B"”b%‘}’t{l’“’}:ﬁ/?i\‘?ﬁfy]‘
123K &
121 %4k ~ st~ f23]7 ~ o
1.2.2. 5 B ek ¢ P 410X 0 44510 X ~ 40 X ~ 100X (Nikon Eclipse 80i# F
B VA ) o
1.2.3.f% 3 & st (Olympus SZX16 2% fe f& 5-12 )
123.% 2% fiw ] $ (Hirayama HVE-50 2% f & 512 1)
1.2.4.35 % 4607 44%20-24 °C (7 A BL pRk # 2708 B 0 B 3T % ¢ sk (G & 300-400
nm) & ?) ( EF-360DN £ ¢ 25 514 ) o
1.25.4 % 7 24F —20+2 °C(Ruey Shing LCF411-SL g fr & &2 +) o

FiE T o

2311 & AR

2L FRIfEF P R A GG (RH A IL S A A F S N 2 fE R
L)z g o

22.2 /2 9cm = AE 1 % x (Yeh Chung & fe & 50 1)

2.3.2 /&£ 9cm F175s A (TOYO ADVANTEC® No. 1 & Whatman® No. 1)

2.4.5 &% § F #EH 53 & A (potato dextrose agar - PDA) (BD Difco & f & 512
+)

25.& Fk

6.1 ¥R ik | S HLE s R tL2 Didymella bryoniae gtk > 12 PDA 3 % ¢

20-24 °C & * o

3.4 J e i
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3.1.-6 3%k S R ePE fZ 9 om F] )i M & FRIRIRLS B
Bix @ o

325 B A p B 10%MAF > R 40 BB ET o

33.# X w2k 20-24°Cr & o mERE K 24 ) FF o

34K A $3]—20°CHh ik - mERIZA 24 ) PF o

35. - % iBipAaus A P e B FRD S 5 mm AT# FLE o
20-24°C % fap > 12 | FFRBE A 12 [ FE EXRER o

3.6. 8% B - L HBERE PR E320-24°Cs % 40 1 12 LR - 12
| R RIS A OERIEE > 54 58 X BB E -

3.7.m 4%
L F AR A Rl R AR B

juts]
)z
ok
D20
¥
©
@)
3
E
\\,?;

ORI A
20%T%§ﬁ’g£%%ém¢ﬁ
—20°CiRAE ~i§ﬁ%ﬁai%%%24fbﬂﬁ
%%é%ﬁ

L
BEATERT BHE

L
st E R

4. %5 2|3

RHFERAS R AT DR RERES RS2 TRPI(F % Mathur, S. B. and
Kongsdal, O. 2003. Chapter 5. Blotter method. p89-317. Common laboratory seed
health testing methods for detecting fungi. 1% ed. 425p. International Seed Testing
Association (ISTA) publlshed Bassersdorf, CH-Switzerland) > 14 & 2] kg ficds 3x <
50 8 F > AXPHAEF 2 A B> LT n\@ 7 &2 Didymella bryoniae 1%
BERIpF 2B+ BA (%Il Bl2E R 3) 7 BEI T Fefa+ o X
A o
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] 3. Didymella bryoniae ## A+ F ijm+ & o
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N~ ¥2 fo s F (Colletotricum lindemuthianum) il = 2

iR =S
AT R)ER 2 (Paper toweling test)

W EYA
AEEFHFNEE RE '}ﬁa 7 (Colletotricum lindemuthianum)2_ & iB| o 1% ' iR
AT PR RLER A BRFIIRERE RO B REFET -

1BBEHERY

1138
BRIBFTT R FE R CCRARAF  AFAIRTL RS
BREIPP T EHRB RPN T HRTILES o

123k %

12184 % ~ B4~ f32]7 2 45 o

122 B R st P i»’w:lOX 410 X ~ 40 X ~ 100X (Nikon Eclipse 80i & f¢ &
el b)) e

1.2.3.f% 3 & s (Olympus SZX16 2% fe f& 5-12 )

12.4.% 8 % B % (HIRAYAMA HVE-50& % 512 +)

12532 % § © ¥ 4520-24 °C (& BF-360DN & b % 500 ) o

\p‘.
(?

238+ &R

2L FRFAF  TEF N AGARIL(AHANPFE AN F AN 2 R
FedR) 2. fEF o

2.2.24 1 350 x 450 mm (Mayflower # & & 512 +)

2.3.5 # % § 5 #3 fia e & A (potato dextrose agar » PDA) (BD Difco & f & &2
+)

2.4.1%-= % a4 (Clorox®# fe & 512 1)

25.4 7k

3.9 Mgt
BlE¥efime 1%s apeiida 4 1008 0 g pFpkigix3
i AR E:] G M E8 Tl
325 B3 Axm 3l 15k FiE - S&FKERDER 350 x450 mm AP
33.4%° £ m J F 250+ BRI RN 328 A > L ¥ RFAE -S4
a1



B kizRend & 350 x 450 mm [ R EAAES b o2 SR S 158 S o
348 A B2 20-24°C A A LB TRE -
3.5, 4%

N & )F\i E“]Jfﬁ/? AL R BB

L 38T 1%k RUBL 4N R AT R @
!
bk

L
20-24°C > B ABTRETR
[
BB SR
l
BEN AT HRY BT B
l

HHRERE

-—\.\
njh‘:
E¥
Y

4.5% % )%

Al RERF AR Iw2 R+ %2 TRP(F 47 International
Seed Testing association. 2008. International Rules for Seed Testing Annexe to
Chapter 7: 7-006: Detection of Colletotrichum lindemuthianum on Phaseolus
vulgaris (Bean)) » #iplfa+ 5% 7 % {5 > BH K K] # Foor R PR3
fﬁﬂm%gFﬁﬁm%ﬁfﬁ&%&Wﬁgéﬁﬁ’U25ﬁ&4%$1
MABLEZS Bpmsat 3 &% 5 b d k|- (setae) s 2 % + 4 (acervuli) -

4.2.C. lindemuthianum % 2 *& & 4 + 35 IR k|L & %) 6 um x 100pum> & 2 % 5 4

EAatgd o p G 25-54umx 1120 pum =+ o] ~ B P L) 4 2 e 5 0 H Ry
ERA 0 EF - I3 BAF o LASHEY FEREOBEPFF AR 42
e 3 HAE A o

ey
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1“8 8 ﬁﬁé’_}ﬁi 7 (Ascochyta pisi) &> iz

iR RRE
B & AR

W EYA
7'&”‘5ié;@’#*v?g%,\?:iiﬁjﬁaﬁ(Ascochytapm) HiploF1* R LR FHI I+ p
TR BRI FRRIERE > BEP R RE R B R ET -

1LHR AR A

1153
BRI e R b ARG FEAL S L e AT
e e R R e

123 #

121 %4k ~ st~ j23]7 2 &+ o

1.2.2.5 4 Bt © B 410X > #4210 X ~ 40 X ~ 100X (Nikon Eclipse 80i 2 - '
BV ) °

1.2.3.f2 3 B it (Olympus SZX16 £ I o 11 1)

1.2.4.% 8 % B2 7 % (HIRAYAMA HVE-50 f 5 5212 1)

1254 % 43 © ¥ 44520-24 °C (% BF-360DN & 5 512 ) o

FiE T o

2384 B3R
2.1. ‘B‘r:‘E' [+ @ T AL IL(ARZIANPFE A HFNLE SN o R
wJ2)Z2 B+ 5 R SE S AT 400 5 o

2.2.3 Z9cm = F#E %3 & x (Yeh Chung 2 b & 512 F)

2.3.% 7 3 fig 12 & A (malt agar - MA) (BD Bacto malt extract &2 BD Bacto agar &
g ) 5 % F Y A e & 2 (potato dextrose agar » PDA) (BD
Difco 2 Fr & 512 +)

2.4.0.2% 2,4-Dichlorophenoxyacetate (2,4-D)4p % /% /% (Sigma & e & &2 )

2.5.1%-=x % F& 4 (Clorox® fe & 512 )

26.5 7k

2.7.7 F AT

KRIL 2 alt:
3les e fi+ Rie >t 1% & fegpie (T4 0 & 10 A 4818 » MR A wiz 1%
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T F fasp o L3 02%24-DHp @B R RSB E FREE B
%§,@»‘“"<\ﬁ FIEgE o

32.% B & x (MA & PDA)? 2z} 10%fsre &+ o

33 B Er N 20-24°CrAH  EELEBTEET X o

3.4 A%

2 8 SR F R ALT B

AT I %R ABEMETEBEH
32 EMMA K PDAE & £
20-24°C» & B FAETR
BA ML ik
d
BERAZES AR TFBERITES
y
FERBRE

4. 2% 2

RHpRERF R AR € DR WA % F TAAR(F %+ International Seed
Testing association. 2008. International Rules for Seed Testing Annexe to Chapter 7:
7-005: Detection of Ascochyta pisi on Pisum sativum (Pea) » Fp|fE+ 2 & 7 % {5 >
?#Wﬁﬁﬁ;%&?ﬁé3%*@ﬁwﬁwﬁ¥”%@ﬁ*“aﬁkﬁﬁé

H3 RAIGRES B RAT R T REAFEY L RIFEEARI 0 I RAF RS
o A pisi 7 Hf‘g ERERAAWITAZ KRR I 22 e B ARk
4.20-25 B F T L pER Y T CRRELE > VUL P F S i AW K
VR EHERF KR A A% B —uizsoumwwi A A3
WA R RS AR RS <) 2 12x45um -
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~ A gxop 4 (Tobacco mosaic virus) iRl

i 13 R E S
fi% % 5 4 bl 4 2% 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRI EFA

#4174 B 4 )op 4 (Tobacco mosaic virus » TMV)2 & iR] o & faiR| = i T 1 B e pl
% T 4l 4 2 s vk (direct ELISA)RE (778 4t o 4 TMV 2 U 4aip) » 5 1
ELISAG &4 47 &k~ 17 A B < f¥ % L1 & &7 & 405nm/492nm2_ s j & o

1BBERY

1.1.% 58
WRIFTE A FE R KRR o AFLIR T o S AR
5P ELISA Al fl 2 ELISAS Rl A2 3 & 8 & e ipl & 9 %
ﬁﬁ’%ﬁyéﬁﬁﬁwﬂﬁwﬁﬁW%ﬂ R ERR LR o T W BB
¢ B32P RATE R TN EJEIRE A B B N B A 2k o

123K %

121.% T

1.2.2.3#% 2 = ¥ (Micropipette) : 0.1-20pl ~ 20-200p12 200-1000ul ) -

12358 %4 0 ¥ adF37CIER %,“ o

1.2.4.~ '\ i ® 1 200-1000pl -

12552 4.5 A 17K+ & & & 405 nmd jpl# &t Téf °

1.2.6.f5 4 B R E &

127 RAFER VRS 28

1.2.80%083 & & 45 T JRIRFT ~ RSN ~ 2 & FF % 1230 (83 ) LR Bl o

1.29.8 # 2% %%{r‘?,@'?ﬁ%};w CARTRE LRS-

12105 R e - Gk E & 5§ 2(QC)EP 2 ISR el -

12115 M % = ,’,..fs;_%ﬁ 2B 2 (QC)E M 2 B R et AL

1.2.12.% ¢ ¥tpe = : % ¥ Coating buffers ¢ 3t/ (background) -

121384 (43 ~BEF ~BYH RS -

=

238+ 238
2.1.38% ¢
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2.1.1.:% %% (PBST)

NaCl 8.0¢g
Na,HPO,.2H,0 1.15¢
KH,PO, 0.29g
KCI 0.29g
Tween-20 0.5 ml
NaN3 029

LA pH EID 748 42 3k 1 %E 1000ml
2.1.2. 4% & % =% (coating buffer)

Na,HCO3; 2.93 g
Na,COs; 1.59¢
AAPHE 3 9.64 4 IX PBSTZ % & 1000ml - 5 x>t 4
T

2.1.3. 5 % B~ % 7% (sample extraction buffer)
Na,SO; 1.3 g
Ovalbumine (Grade II) 209¢
Tween 20 20.0 mi
PVP MW, 24-40,000 2009
NaN3 0.29g
£#ApHED 741 1X PBST 1 &€ 1000ml » %%
3 4°C

2.1.4.% & ¥ =% (Conjugate buffer)
BSA 24
PVP MW, 24-40,000 20 ¢
NaN3 0.29g

43 pH &3 7.4 £ 4 PBST % &8 1000ml
2.1.5. 78 B ¥ =i (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN3 0.2¢
MgCl,-6H,0 0.1g

A pHEZ 9.8 £ 4c 2 4+ -k 2 % E 1000ml
2.1.6.4w i * Anti- TMV coating antibody + Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 8 ji44
22LFRF7 R B AR s BFK D ZRFk Y
2.2.2.ELISA 965\ i F
223 ERE FER

i
=
W
E-)
=
=
=
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2245 %

=g & (Micropipette tips) @ 10pl ~ 200pl ~ 1.5 ml » 2 & e $7 ic 2 Fe 5
r‘-’,‘;, °

2.25.5 v /i F . i¢ * Bas van Buuren (BVB) /i i (No.4, Maasland, Netherlands) -
ﬁ”%ﬁﬁﬁik&§’%?ﬁMﬁM@ﬁmﬁﬁﬂﬁﬁd fs g% o

2.2.6.3%3‘3‘@*#5%‘?’ Lol R 2 R

EEl IR TIRT istzm.;;ﬂ? CERIBEMA N EFEA S ﬁxo‘%;ﬁi’

ARHE NFEZ YA ALTRFEAEASY R -

-

12

BLLrL R RiBAES (1 & EAPER) > | R LT AP E NS 0 %
ENHREFRAZE AN > T RFFETI T IR

312+ 2 P R4 P - R BFRA Lo mFPREIRE > B A k)
28Tz iR H P 28 3] PR (7iEME o

BL3MAEF AW AR AL L] R R 0 RRE R
,;.,—r@:‘(f’gc‘,ui/}?,ﬁf}OB’)/}’%_;{/"Fr?;’_%_ e B/ 32 P RATHE
G E Y ML AR N B ARE Y o T F - kb
%%’iﬁiﬁﬁﬁfwﬁﬁﬁﬁ’%¥1¥*ﬁﬁﬁ@”*“mﬁﬁl
B RERNE > § L Hiad b g9 o

32,54 il

3.2.1.#%- Anti-Virus coating antibody 12 4% % % e ik 5% & 457 S B 0 s R
Mrg e i Bex B3 ELISA96 3L & F f%p’.‘(”—r AR )Y & RN
100p] > #pc B4 3 » TR E? > W 3TCHEREMF B2/ o

322F M ks F RS A FEHF A2 MM E KLY F
* 37 o

323 Pl AT 0 b r 10 BB 2 FF ‘?:/}35:’5 TMV #k &5 B3 e (r
SRR ﬁwﬂ_lmmmm BT AT B R R TR B AT o

324%@%@%&¢Jﬂ%&1¢ ’ETIWM’AﬁWZQ@’E”@%
BEAER(HR)E ZATRIES TMV 2R B (L HR) G (THRE

325#5—41&_',5»{%15—&1‘@4«4(:);)@- ’(,Ij/m/|l$”>?/)3/ MBS AE L E
Wik Az BBEEHFIRYF >4
i%

3.2.6.:#- antibody-enzyme conjugate 2 & & 3 ek

i F/* :a';:ﬁ%—%g s 1A N
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B¢ 0 F R~ 100ul > BAE G E A BREY
|
e A R EAFGFR2 BB EHITIRY

3.2.8.:#- p-nitrophenyl phosphate disodium(PNP)£s 2L & % fbe i 1mg/ml 9k & fe
B A he R E AT RS O N N E S BRI R ) B
A~ 100ul > HpEE AT R E 0 3TCH EHFE 30 A 48~1 ) BF o
3.29.3 Mg 45 > 2 ELISA 3 @ 4 47 & 4 47 405nm/492nm z_ sx Jc i o
L2 ARME ARG E R R Hp A
3.3.0n 42
AT mE TMV Rl AET £ B

| A4 L H |

|
[ Anti-Virus Coating antibody |
|

TG

[ Antibody-enzyme conjugate |

Tmg/mlda kel & 8% -4 8 0 3

[405nm/492nm = e i |

Ml b Bl B B R AR RIS a8 R
JE $1 B fa v il 2 2 1% T BR 4 R {2 242
Rk ks s |AT BARERE

x
W

4. %% 23

AL AR EFP KT FEELEA PR A05Nm L £ T B o

4.2 5 i 1

4215 ¢ R BEHRE(E TMV Bd ) EREFF 4 26 27 5
F2MWERI FMAEZFI > R 29 ¥ F & (background
reaction) % M ¥R e plE I A E IR o

422 mF BIF s A EFF BT N RERBRE2RELY SR
I
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-+ - ~ 3 AgRES (Squash mosaic virus)#e irl = i

Bl i
% % B & k8 £ & =2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

BRlSEHA
o S 1f>1§‘ﬁ.3if:}ﬁai (Squash mosaic virus > SQMV)2_#& | o ~ &R £ 211 & ;g_ggs,
% P Frl A % o2 (direct ELISA)R 7 & A 42 3 & SQMV 2. 2 4 ip) >
ELISAG &4 47 & A4 47 A 7 <X f % it & o7 & 405nm/492nm2_ s iz ig o

LR & 2 Ha
1.1.% %8
BRI T R R BMAE  fRAIR TR o ST AL

# 55 B~ ELISA: # el 2 ELISAS thipliEse s Z &1 H i *ﬁﬂé %
BT ZAIMER T FEH RPN FTHRRERY o T RBE
¢ H32P RAveane 3 N L FEIREL AR B B R K o

23K %
12.1.% =
1222 5 ¢ (Mlcroplpette) 0.1-20ul ~ 20-200ul % 200-1000pul -
1234538 8 % 4 aﬁ87CV‘“ﬁo
1.2.4.~ M*En 2o B0 200-1000pul -
125.p % & &~ 17k © % £ 405 nm iRl # a F

126ﬁ’x5§€§ R R

127 Bk R - 7B 2 F F]

1.2.8. /m/l'$;9x WoE IS L SRAREL ~ SRR ~ 3o FI Fip 21234 (834) AR Fe -
1.29.#2 s 2 l%'lif' E’éi}%#le’g‘/ /%Jf%i ;?«’P%—‘l; °
LM&@&ﬁ%ﬁr/iﬁﬁ el E Q)M 2 IR L ¥R et -
1211 B HER e D Gk s S F F(QC)EP 2 B iR mitil -
1.2.12.7 v %P & : % ¥ Coating buffers v 3t/ (background) -

12132 % 143 ~EF~BYTF 2 RBE

2,354 8 AR
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2.1. 35
2.1.1.;%5i5i% (PBST)

NaCl 8.0¢
Na,HPO4.2H,0 1.15¢
KH.PO4 0.2¢g
KCI 0.2¢
Tween-20 0.5ml
NaN3 029

AAPHED 74 F 44 35K 3 % F 1000ml

2.1.2. 4% % % =% (coating buffer)
Na,HCOs3 293¢
Na,COs 1.59 g
AAPHE Z 9.68 4 IXPBSTZ % & 1000ml » 35 *x>+4°C

2.1.3.3% & % B~ % 7% (sample extraction buffer
p

Na,SO; 1.3 g
Ovalbumine (Grade II) 20¢g
Tween 20 20.0 ml
PVP MW, 24-40,000 20.0 g
NaN3 0.2¢

LA pHER 7.4 & 1IXPBST 2 & & 1000ml > 333t 4C
2.1.4.% & ¥ t=;% (Conjugate buffer)

BSA 24
PVP MW, 24-40,000 2090
NaN3 0.2¢

AAPpHEZE 7.4 £ 4 PBST 3 % & 1000ml
2.1.5. 2 B ¥ =i (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN3 0.2¢g
MgCl,-6H,0 0.1g

AAPHET 9.8 F 44 3 k3 %F 1000ml
2.1.6.4w 5 * Anti- SQMV coating antibody -~ Antibody-enzyme conjugate -
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 8 ji44
221LFRF7 R B AR s BFRK D ZRFK - FAE R FRRA
2.2.2.ELISA 965\ fic# F ¥
223X ERE HFER
2.2.4. 3% % 3 ¢ % (Micropipette tips) © 10pl ~ 200pl ~ 1.5 ml > & & e 5 i 2 b 5%
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F,\—’,L',, o
225.% v /i & - i¢ * Bas van Buuren (BVB) /i " (No.4, Maasland, Netherlands) -
LN S e F&P’%Wﬁﬁﬁ§@$ﬁ$@%%%ﬁi@%*°
2262ty S R RE
AliaaE R Y N2 2 RESEHBGF ARSI RFARY B R 2o
AR AJ/EZ M AL EREA N ﬂmiﬂo

3. Hmer 2
31+ BT 2 ¥
J’?f;ﬁ:* (e ki) £ IR R T AP HES 0 K

TRAZ B AT N > TR I P -

31234+ 2 ¢ ,ﬁrﬁ* - KAEFRRA Thor B KRFRE BB Hr ey
W28 T2 R Y 2wz FEEEM -

SL&%ﬁéﬁﬁﬁiﬁﬁ&£w§*+ﬁﬁﬁﬁﬁﬂ’ﬁﬁﬁﬁﬁW1ﬁﬁ
FOTRRE?PZAFTHOS L BEATE B H 32 LA
g ? MBI A RF R B F TR - fetkib
Bl T RT I PR R FY LY AEERE o uE 105 1
HHHRERE B ERiLaiERY o

3.2.% Sk mA SAMV g iR

3.2.1.5% Anti-virus coating antibody 444 % 5 ek & #x 2 HR7 & B o 0
Vi ‘1)»/3_‘3?‘3;»5’*4 ELISA96 3t ik & & }@;4{( T fﬁ;ﬁ.’%&% )P o & oRGE

100p] » B4 3 ~ TR E P > 3TCHERMFE B2 P o

3223 M s 'J/m,x'$/fé,5‘,a’—/ft5/»\’fﬁ £ A ;mZ:r P R E R R D
ol T

3.2.3. 40 & ﬁi’ﬁﬁlﬂﬁﬂféi%ﬂﬁ%%S%MHﬁf+%f@n(W
B8 ik &R =110(WIV)) » R B R R IR B BT o

3.24.3 % ??WHL%,,QA}EJJ‘I e g AR & R 100ul > # R F2E4H 0 T UEE
BRI (L HR)E e AHREE SQMV AT B (T HR) Y (T H
FIE“E' o

3.2.5.% I&ﬁﬁ”%ﬁ£*4ﬁﬁ@@&’u%ﬁﬁﬁﬁﬁiﬁsaﬁ’#ﬁ
Wik 4o MR EHITIRYE L > i -

3.2.6.:#-antibody-enzyme conjugate 12 i & 3 fei ik iy £ R fzfcﬁrﬁ IEVIRSEIN
j%ﬁ“&‘}i%“&ﬁ’\ijﬁﬁﬁﬂ P =P 100ul » #- ,,(g_pg R ER
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WITCEREwF Ao

BT B-Mis kg Fie b b L EFF L2 BB LEHFIRYF L
* g

3.2.8.4#-p-nitrophenyl phosphate disodium(PNP) £ 2k & % fbej% & 1mg/ml &
B AP R AT RRE N NEESAESRBRIREREY > B R
A~ 100pl > BprEAE T R E N 3TCHETEE 304 48~1 ) FF o

3.2.9.3 1 & 45 > 11 ELISA 3 & & 47 & 4 7 405nm/492nm 2_ sz & o

L2 AP EARCR B ki r K

/kﬁiﬁ‘*

poimid-ae

33 N%
=R }?5-* SqMV & Bl 427 R, B

| 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 |

|

|

WAk RIS A R
JE $t B2 40 9B M A 2 24%

R SR B B R
i, 44 B 4 9% i 2 248

BAE v BpiAR LA R PUF BN B

E 3
W

4.5% % 2%
414 B e P~
4.2 5
4215 4 Rt B s e (fe it r$ it 25 4 (Squash mosaic virus SqMV)}?a
BH)CEIREFRI AU ZIORFLRMERTIFRRALR S 0 @
L7 ¥ FE (background reactlon) ZIEM R e R ER -
4.2.2. }]ia% B rEE s £43 B9 A N EEHRBRE2EEN > ARZHME

F s o

KREMHEZLESIT R A05Nm L & T B @ -

\\rPr#\*
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L2 s BB AR ES (Peaseed-borne mosaic virus) gl

i 13 R E S
fi% % T % bl 4 e 2 (Enzyme Linked Immuno-sorbent Assay, ELISA)

W EYA

£-¥tes B fEU-9 W om & (Pea seed-borne mosaic virus » PSDMV) 2 &k - # f&

B E RN E J}'q-ﬁj.% B 2 PRl 4L B M2 (direct EL|SA)<E TEr B f@&—]—t},\ = }?\5—%
L.

PSOMVz # 4k ip] » ¥ I ELISAH @A 47 R A 17 A T s % - F 1k
405nm/492nm2z_ s T ig o
LBBRAKA
1.1.%%
WRIBATE Bpe~ FE b ~kRUF o AL IR T E o i il

# 55 B~ ELISA: # el 2 ELISAS thipliEse s Z &1 H i *ﬁﬂé %
xE’-f‘r”‘Lrlé?’L#BF&gpi—k’%?lJ—’Tlz«:"t’ﬁw’}’ﬁ/? "Ea'%?/*“r"%?r ° 3T u BB
# BB2P RATR g F NS PIREA B 8 B 20

23K %
12.1.% =
1222 5 ¢ (Mlcroplpette) 0.1-20ul ~ 20-200ul % 200-1000pul -
1234285 % i 0 7 @HE3TCIE S -
1.2.4.~ ’I\/F“vi'& 2o B0 200-1000pul -
1255 % &£ ~ 471k © & & & 405 nmid jp|# i H

126ﬁ’x5§€§ R R

127 Bk R - 7B 2 F F]

1.2.8. m,u$px WoE IS L SRAREL ~ SRR ~ 3o FI Fip 21234 (834) AR Fe -
1298 8 K F4r R B2IRIEE ~ L k2 4 %ﬁf—f‘;°
LMﬂ@ﬁﬁ%ﬁr’iﬁﬂ B (QCO)EM 2 A R et fd o
1211 H R e BSKRE ST 3 452(QC)EM 2 B ¥R it o
1.2.12.% v ¥R % ggé«grzCoatmg bufferz ¢ 3% ¥ (background) -

12138 % 143 ~EF - BYF 2 RBE -

2,354 8 AR
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21354
2.1.1.;%5i5i% (PBST)

NaCl 8.0¢
Na,HPO4.2H,0 1.15¢
KH.PO4 0.2¢g
KCI 0.2¢
Tween-20 0.5ml
NaN3 029

A pH BT 7.4 F 43 @3-k 3 % F 1000ml
2.1.2. 4% % % =% (coating buffer)

Na;HCO3; 293¢
Na,CO3 1.59 g
£ 2pHE 2 9.64 41X PBSTZ 4 € 1000ml » %%
»4C

2.1.3.# & % B~ % ek (sample extraction buffer)
Na,SO; 1.3 g
Ovalbumine (Grade II) 2090
Tween 20 20.0 ml
PVP MW, 24-40,000 2009
NaN3 0.29g
£#ApHED 741 1X PBST 1 &€ 1000ml » %%
*4°C

2.1.4.%% & % =% (Conjugate buffer)
BSA 29
PVP MW, 24-40,000 209
NaN3 0.29g

42 pH &3 7.4 4 4 PBST 2 48 1000ml
2.1.5. 78 % i (Substrate buffer)

Diethanolamine, DEA 97.0 ml
NaN3 0.29g
MgCl,-6H,0 0.1g

£ pHEL 9.8 £ 42 5 k2 % F 1000ml
2.1.6.4 5 ¢ Anti-PSbMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 s j44
221 FH:;7 ¥ B Er ~ EFHLK
2.2.2.ELISA 963 i & + i -

Iy
Y
&
A
o
B
g
=
™~
E-)
)
&
P
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2234 AT RE BB B
2.2.4. 5% & = ¢ = (Micropipette tips) © 10ul ~ 200pl ~ 1.5 ml» & B b 45 v 2 o 5

|
2.25.% v 4 F : i * Bas van Buuren (BVB) /i 5 (No.4, Maasland, Netherlands) -
& E ’}iﬁsb\k&»p’lé'ﬂw'u/ﬁ' CEBERBRIBREZENA R o
226.=2tH2dpg ~ ) "z
3l oc o it :é’# AR E 2 RER %’fljfﬂ#%xi«z\pkéﬁﬁ 2 B
2o ARY NS M RESREASY KA o

o

3.9 FpH 2
314+ YA Ty
BifaF (118 EHAFER) B R F2 T AB-E R fAT 0 2

ENHgRAFRALE A N> LREFF T 3R

Bl2fEF 2 VR4t - K RFRA 0 T4 REKFFRE S S fr e}
28 C2 Y 2 3 PR

BL3 MBI HB = A2 A F )RR EY  F A E RIS
o TRREP 2 AFTHOE 20 BREAFTE B B 32 P LA
P N EPERREL AR A B R g Y > B E T 8F - b
BB AT I AR RS BR 1P AEREBG NFE 1045 1
HrHEERE > B ERLairiE R o

3.2.84 & fE -4t ¥ 4 PSOMV 4 iR

3.2.1.% Anti V|rus coating antibody 4% % 3 i iR g ¥ HRom B BFFE o o R
Mgl B B3 ELISAQ6 i e g F e (™ FAMEE)? =& R~
100pl » g %3 » FBRE? N ITCHEREHRF B2/ PF o

322 iskiigieFie b A b REFF L2 MEELEHTIRYTF
r;ugi o

323 MRl EHE e 0B 2 BB ﬁ’—*g],\if}?ai PSbMV % 5 % B~ fir
e (T4 g R i 11Mmm<ﬁ R KRR B ¢

324B- M Bk A Wi BB E Y > F R 100ul > F RS2 EA 0 B LR
w SR (f HR)E B E ;ﬁ_*’«g}‘; ®op 4 PSOMV ‘e 3057 e (I $HPR)
B OTHEE

325 #-ird 2 » WIREWACK il » RFRFAMELES rdE 0 L £
R R NI T s X R R T
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3.2.6.:#- antibody-enzyme conjugate ™ % 8 Wi kAL AT R EAFR 0 AR
MBS BB g P > & Ry 100ul » B8 ~ RBRE Y
WITCERHF L) PFF-

3.2.7.B~ 118 ks A 0 /ﬂa/ﬁ ERIVAN: RN N §/)a e 2 = 0 K Z#’iiﬁ;}ﬁl TIEY
E T

3.2.8.:# p-nitrophenyl phosphate disodium(PNP)£ A % iz & 1mg/ml 7k & fe
T H-@rkf&ﬁf% AR AN NESIERBIELY &R
A~ 100l > HpEE E A R E N 3TCH FHFE 30 4 48~1 ) PF o

3.29.3 1 g 4 > 11 ELISA 3 i 4 47 R &4 #7 405nm/492nm 2_ BT iE o
L2 ARM AR e R R ERY Hp AT e

3.3 A%
25 B B4 4 PSDMV i il Az 2 B
| 1T F R F W |
|
[ Anti-Virus Coating antibody |
|
[ wmeksmEm |
[ Antibody-enzyme conjugate |
Tmg/ml o & 5% 5 K TR0
[405nm/492nm= & it |
Mo SR B & R WAk SRILMA 8 R
T A B i f 2248 | [ B i 2 243
BAE v BpiAR LA R PUF BN B
__(};‘
EAEE

4&%&@%%Iaiﬁ%iﬁﬁﬁ%*MMm%a F B B o

4.2 73 |

4215 ki B HR (il &ﬂ; 5 ,];3,* (Pea Seed-borne Mosaic
virus > PSbMV)@a—w BH)CIREFRI OHE T ORAF L RBERT
ARz Fd  EEKRME T FFE (background reactlon) LA el Sl
Eplad R

422 /HABMEF s A LT ET T REHBRE2RELY S ARIHM
F R o
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-2~ B AR E R R4 (Potato spindle tuber viroid) ~ & dvR ¢ &
(Tomato chlorotic dwarf viroid) ~ & #s-] % 3F :155% (Pepper chat fruit viroid) ~ %
io7R 4& f* x4 (Tomato apical stunt viroid) ~ % w3+ (Tomato planta
macho viroid) ~ & 4 %X 3% (Columnea latent viroid)# i#] *

i3 IR
3 FF B F e R 6 fradd) & (2 steps Reverse transcription polymerase chain
reaction, 2 steps RT-PCR)#z B

%m*“ﬁf

S4B 4 & ) 5. S8 s 4 (Potato spindle tuber viroid > PSTV) ~ § i 4
4@-1“ % + (Tomato chlorotic dwarf viroid > TCDVd) ~ j{#a-] % #5:5  (Pepper
chat fruit viroid - PCFVd) ~ § 578 &1t ¢ )%ar (Tomato apical stunt viroid -
TASVd) ~ 4 ivaf Js + (Tomato planta macho viroid > TPMVd)2 & #& %8R &5
# (Columnea latent viroid > CLVd)2 # ] - §1* 42513+ & FNADH-F ~
NADH-R ~ DHL-55F ~ DHL-56R ~ PospilF ~ PospilR ~ CLV4F ~ CLV4R % 513 (H
?» NADH-F~NADH-R % {8+ % it & 32 P e RNATE B3T3 %> 5 v 3HRNA

EBestae 2051 F4) BT R BRSPS F O 0 R }?5-* B4 B

THTp 4 PSTVA ~ 30§ ¢ &1 4 m«ﬂTCDVd s 55 % s 4 PCRVA ~

R4 1 #% 4 TASVA- § 3045 4 TPMVAZ £ nmalwﬁ;ﬁw CLVd% # % %
/j%ar PR AL PR A S TR R RS Y > BEFE R B .

1LBBHRY

1L1%%
WRIFTE B FE R S CRARUF  AFAIRTL o R ET RID
# 5 RNA 53~ ~ 2 steps RT-PCR 2 #|fe @tk ipliE /2y T &2 8 0 kP F %
Tl B(7 0 T * 2 ApRE BT 2 TR B RPIAFTHRAERY 2 steps
RT-PCR 4 b s #| 2 fe Bl (40315 4 ~ IR R & A K% ) B R FHE TS
BT o

1.2.3% %

1.2.1.57 i 46

1.2.2.-KiEH, 7 @IF65C -

1.2.3.45 1 ¥ 545 70C
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1.2.4. 4% pat& B

ERESR M RE -
1.2.5. 148 g t& 7 i 20,000xg > i E
1268w ¢t B E VB e F et o

1.2.7.% & pesadi 7 fu B © ABI VeritiTM Thermal cycler #
DNA €A% » ZRARETRAERE -
DR AR RAR Y o

':51#‘-‘53»:1—'_

128 %A %KE
129);33)4%7&]#&:3.

2185 R

21185 57 Br i e

i 81 5 P e
=1

DB £ 260 nm ~ 280 nm {8 jp #5 sy 20 A Sk Sk R 2t s

4C Bip# i e

B g o

£ T e Rl

& A BEOER ILfed &

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

NaCl 1.0M 58.4g
2125+ F i e 2

2 )| BSER ILpes &

0.5M EDTA pH8.0 0.1M 200ml

Sodium lauryl sulphate | 2.59/100ml 25¢

PVP-40 6.6g/100ml 669
21353 BEMHZ AT FERES 12 A+ FERES 23593 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.# 7’k 2 RNase-free & 'k

2.2.% FFELN F 4R £ prdadl F (2 steps RT-PCR) &4

2214 R P &* 513 1 ¥ @ PIFEEA &4 4 internal control RNA 251 5 4
§1 5 4 LA | B 51(5-3)
NADH-F GGACTCCTG ACG TATACGAAGGATC
NADH-R AGC AAT GAG ATT CCC CAA TAT CAT
DHL-55F GGG GAA ACCTGG AGCGAAC
DHL-56R CCT GAAGCG CTCCTCCGAGC
PospilF GGG ATC CCC GGG GAA AC
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PospilR AGC TTC AGT TGT (T/A) TCCACC GGG T
CLVA4F GGG GCT CCT GAG ACCGCTCTT G
CLV4R GGG GCA ACT CAGACCGAGC
K E 251+ 37418 > 11 01X DEPC water #+F = i % )k &
A EN20CE R o
2.2.2.F #& 4%p= Transcriptor Reverse Transcriptase (20 U/ul)
2.2.3.Deoxynucleotide Mix dNTP (deoxyribonucleoside triphosphate) : 7 dATP
(deoxyadenosine triphosphate) ~ dCTP (deoxycytidine triphosphate) -~
dGTP(deoxyguanosine  triphosphate) % dTTP  (deoxythymidine
triphosphate) ~ 10 mM each dATP, dCTP, dGTP, dTTP -
2.2.4.Protector RNase Inhibitor(40 U/ul ~ Storage buffer: 20 mM Hepes-KOH, 50
mM KCI, 8 mM dithiothreitol, 50% glycerol (v/v), pH approx. 7.6 (at 4°C)) z*
e % 5 o
2.2.5.Random Hexamer Primer(600uM)z" & % &- o
2.2.6.Transcriptor RT Reaction Buffer(5X) (5X conc.: 250 mM Tris/HCI, 150 mM
KCI,40 mM MgCI2, pH approx. 8.5 (25°C)) &* I & &- o
2.2.7.2X PCR MIX
23 WA R E
2.3.1.Safe View DNA Stain ~ Agarose
2.3.2.Loading dye ( z ;1. bromophenol blue ~ xylene cyanol FF = # * g+ + )
2.3.3.DNA ® £ & &+ & #&3:5 (DNA molecular weight marker) : ¥ % & 100 -1000bp
1 DNA % £
L F ¥Ry F D 5 B PSTVA ~ CLVd ez 1A 714 £ > TOPO 4815 >
@: WA SR AR B T kRS 2 TR T2 AT it ¥
- RoMNAFHEKHRES LT M
5.8 s 244
2513 B B iR 2 kB o
2523« ¢ 2 1.5ml~2ml 2 50ml -
253t REpsdaly F R BER Y 2 F RF B 4wPCRF g~ Bt HhEgis
& Jf k¢ * & DNase ~ RNase * Ao
2.5.4. 5 & » ¢ « (Pipette filter tlps) fie & feE L BARFL > 4o Aerosol barrier
pipette tips & & &tk 7 ic 2 B & & o
Ml R A EE . RBAER M AL LA R ﬁx'li"'f;]‘i);
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2o ARHF SN/ E RGN LS REARY RAH o

3H AP

318 AT

3114400 g+ B ¥R B R > U EWID G P E S KR (Aek 2 5 PR

TR e E O e R o

3.1.2.%c » 5ml fE + F [’é*”’?z e 1323 "ﬁ,a’—ﬁ—ﬂ-lz‘ﬁ[’éﬂx g 4~ 10ul
2-mercaptoethanol -

3.13.4c » bml enfd+ A B pe™ 20 353 RFAF AR > B3k R0 B
HEREFAEER S o

3.1.4.4c » 50ml z 5 B~j » 393 gt » B 50ml 2 f&F F B 3 50ml g

3.2.# & RNA %2~

3213~ 15ml 2 f&+ %P~ 1 2ml 3o ¢ 27 65C-kig » 10 4 45 -

3.2.2.4r » 500ul SM potassium acetate » ;& &£353 {2 » B3k} 30 448 o

3.2.3.3% 10°C &~ 10,000rpm » 10 4 4& -

3.2.4.3~3,900pl * Fi% B~ 1.5ml .o § > 4c » 540pl isopropyl alcohol » 4 #= !
THRIEREEGE o Bk 30 448

3.2.5.%% 10°C .~ 10,000rpm » 10 4 4& -

3.26.48 % L ik > 1 TO%IFE ik S AR AR 12 A8 R TEE 162 TO°C -4 g B TR
Fo oo

3.2.5.17 50ul RNase-free & -k % % ik 4~ o

3.3.Reverse transcription

ENRES Wi
RNase-free & -k ul
Primer Random Hexamer Primer, 2.0ul
600 pmol/pl

2.0ul

Template (&% RNA) (1ug)

¥ 7k 10min

Transcriptor Reverse Transcriptase 4.0ul
Reaction Buffer, 5% conc.
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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.p 475+ PCR Pl
3.4.14 4 NADH A Fl# &84 P : 10 uM - 3E8p 188 bp & £

Primer -4 |5 71

NADH-F GGACTC CTGACG TAT ACGAAG GAT C

NADH-R AGC AAT GAG ATT CCC CAATAT CAT

3.42.PSTVd ~ TCDVd #ip| - 10 uM » g #p 354 bp * EX

Primer -4 |5 71

DHL-55F GGG GAAACCTGGAGC GAAC

DHL-56R  |CCT GAAGCG CTCCTC CGAGC

3.4.3.Posipviroidae # ] : 10 uM » ¢ #p 196-228 bp * £

Primer -4 |5 71

PospilF GGG ATC CCC GGG GAAAC

PospilR AGC TTCAGT TGT (T/A) TCCACC GGG T

3.4.4.CLVd %38 : 10 uM » 558 373 bp ¥ &

Primer &4 |5 71

CLVAF GGG GCT CCT GAGACCGCTCTTG

CLV4R GGG GCAACT CAGACCGAGC

3.4.PCR i i¢
3.4.1.NADH 35!+ %+ RT-PCR % ¢
A.94°C  2min
B.94°C  30sec
C.62C 30sec
D.72°C  30sec
24743 (B) 1] (D) 40 @ 3%
E.72°C 7 min
F. 15C 00
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3.4.2.NADH 351+ # PCR # &2 % * £ (2 Allbio 5 1))

= i LR

o a 6.5ul

# 7k H

P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
template (%48 cDNA) 2.0ul
Total 25.00ul

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

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

£47% 3 (B) ¥ (D) 40 i %

E.72°C 7 min

F. 15C 0
3.4.4.DHL55-DHR56 5!+ ¥+ PCR @ &£ 2 * £ (2 Allbio % &)

= i LR

. 6.5ul

£ Ak "

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

3.4.5.pospiviroids 3! + %+ PCR if it :

A.94°C  2min
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B.94°C  30sec

C.58C 30sec

D.72°C  30sec

£474 3 (B) 1l (D) 40 B #a%
E.72°C 7 min

F. 15C 00

3.4.6.pospiviroids 31+ ¥+ PCR # #2222 % £ (2 Allbio 3 &)

S L
o as 6.5ul
# A7k H
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
3.45.CLVd 3!+ %+ PCR i &+ @

A.94°C  2min

B.94°C  30sec

C.58C 30sec

D.72°C  30sec

24743 (B) 3 (D) 40 B 5%

E.72°C 7 min

F.15C 00

3.4.6.CLVd 51+ #+ PCR ##:2:x* £ (12 Allbio 5 1))

= i A
J—— 6.5ul
# A7k H
P Easy-Pfu 2X PCR SuperMix 12.5ul
Primer F (10uM) 2.0ul
Primer R (10uM) 2.0ul
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template ( %, & cDNA) 2.0ul
Total

25.00ul

3.5.PCR %ﬁ/ﬁlji{/ﬁ\'k\%’? . TZ‘Q {}%—8}{ ﬁi{iﬂ\«f& IF"5 /2'11 ’ xE‘. f’l‘ ﬁo 5}}
N A

L2 PCRAPM#MAH 2 €Y Bk » ¥ p (7

R EE NN

4.5 % 2|3
4.1 & =X 55?

FEREL R BA fF BHEE (BT ) e T ERls
—+ —rg"fﬁw"‘ R

13 NADH-F/NADH-R 31+ ¥+ 3 tg2_ 188bp 5 £ = /] &

A% o x CLVAF/LVAR 313 i * CLVd plasmid it 5 5 fiz 2.2

LIS &
DHL-55F/DHL-56R £ PospilF/PospilR i# * PSTVd plasmid i+ 3 & & % 2

HHR -

42T CDNA 2 A% % » P& F R e2 cDNA #E~ 3+ £

7 \'—'4;\3 ';r:
AEEEFTPIVE T CDNA 21 F R 2 CDNA = '%‘-L RT-PCR
HIFAF A LAk 0 ¥ 5d cDNA A5 £ 4324 1 5 & RT-PCR 3154

J"J-}/E;ﬁ’ W‘J%,f%{g% F’Tt’\“év o
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Lz ﬁiﬁ&.&&q&%.ﬁyﬁ% (Tobacco mild green mosaic virus, TMGMV)3#& ip| > %

R
%% 73 s b8 4 v %42 (Enzyme Linked Immuno-sorbent Assay, ELISA)

Wpl> A

B4 7 B 4t 55 4 (Tobacco mild green mosaic virus, TMGMV) 2 & iR © *
B R TR BB fE R B OB 4B vk o2 (direct ELISA)E {7 AR B p 3‘1%)\ v]‘;‘;_qr
TMGMV z_ Z_{ttkipl » & 1% 4% 4 17k (ELISAReader) 4 154 % % p %
B F AT R IR 405nm/492nm Z_ Bz iE o

1EBEBXA

1.1.% 8
BRIFTE R FE R R AR T L o T ST
5B s ELISA 2 #pe il 2 ELISA S PLiEaR T U H s BPS 9% F
FEEF » 9T % 2 dpM R 2 B H BRI FHRRERBT o

12K %

1.2.1.% T

1.2.2.# % == # (Micropipette) : 0.1-20ul ~ 20-200ul 2 200-1000pl °

1.2.3.15; 5?%$a:ﬂ%a%37t¢wwgo

1.2.4.~ 'Npeg i ® 1 200-1000pl ©

1.25.f5% A~ 47 & © & s & 405 nm/492nm f jpl 54 it ¥

1.2.6.Fd& P& R

127 R kP BB VA B S

1280k & & 45 © FRNRHL ~ PRI ~ 2 FTp 2 1230 (834) L B e o

129 B X AR BIEET ~ LW RE LERE o

1210 stk e - gt bk &0 B 5(QC)EM L It R e 4 -

12115 4k ke . K‘*;%ﬁfl W%‘r? (QC)FEM 2 MR oL o
1.2.12.% v %P & % ¥ Coating buffer = v 3tk (background) -
1213 8% 14+ -2 F ~BYF 2 BRE -

23 H M

2.1. 284 ¢

2.1.1.% 5% (PBST), pH7.4
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NaCl 8.0¢g

Na,HPO,.12H,0 1459

KH,PO, 1.0g

Tween-20 1.5 ml

NaN3 0.2 g

A2 Hokpe gl AL E 1000ml
3% 4°C
2.1.2.4% % ¥ =% (coating buffer), pH 9.6

Na,HCO; 2.929
Na,CO3 1.60 g

A 2 A okpe > WA E 1000ml
7 4°C
2.1.3. 4 & % B~ % fbeik (sample extraction buffer), pH 7.4

NaCl 8.0g
KH2PO4 109
Na,HPO,4.12H,0 145¢g
Tween 20 1.5ml
PVP MW, 24-40,000 20.0¢
NaN3 0.2¢

77 © PBST pe @l » #8945 & 1000ml
333 4°C
2.1.4.% & ¥ t=;%% (Conjugate buffer), pH 7.4

NaCl 8.0g
KH2PO4 109
Na;HPO,.12H,0 145¢g
Tween 20 1.5ml
BSA 50¢g
NaN3 0.2¢
77 C PBST pe @l » #8445 & 1000ml
3 4°C
2.1.5. A % ¥ =% (Substrate buffer), pH 9.8
Diethanolamine, DEA 97.0 ml
NaN3 0.2¢
MgCl, 0.1g

4% % 800ml £ &3 -k » & * @ p&(hydrochloric acid)
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AEPHES 98 LA g+ kT BE

1000ml > 73 4C
2.1.6.4 5+ Anti- TMGMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p-nitrophenyl phosphate disodium(PNP)
2.2.8 18 ji44
22LF 17 R B R s BFRK D ZRFK Y
2.2.2.ELISA96 i* fic& F i -
2238 ERI HFER
2.2.4. 5% =g % (Micropipette tips) © 10ul ~ 200ul ~ 1.5 ml > & 2 o 74 i 2 I %

P

-
i
=
W
E-)
=
=
=

3B b

31+ BT 2 7w

311 %100 A6+ T I B B R BY 5 53 e K2 PRI gRET e A

ERRFRELA BT B~ B A R P o

BI2FFBF T LI L P AEL N FHREHRF LI FPE ENEHBTLIFER
2 20 EF 5 - % FHREE SR

3.2. #- Anti-virus coating antibody /4% 3 i kA& HRoT & AR 0 0~ ik
B Bex B3 ELISA96 i e E & B (0™ [ AicE )Y - & Rip
100pl > BB 4z ~ BB E P M 3TCIEEHF B2 ] o

33 Bl kiR D A sl FEAF A2 BERENEY T
FrrEg e

AP BT B AU B Y > E R 100ul EHRE2EH 0 T UER R
SRR (f HR)E 7 TMGMV e i Bk (1 $HPR) % (T4 2 o

SOMMB L N BREWACH BB MRISRGFAKRELS A L L4
FERA > BHERENREYF P i

3.6 - antibody-enzyme conjugate 14 i3 & ¥ ek kAL L HRor B R 0 N Rk
B BRI MR Y & R 100plc MR R B E Y 5 37
ClEtaF B4 | pFo

3T B d s kiigiR R AD A R EAFGR2E  MBEE YT
hi*Ece

3.8 #-p-nitrophenyl phosphate disodium(PNP)£# 7L & & e/ & Img/ml )k & fz @
SRR R AT RG> N N BRI ES BRI e LY 0 B R
> 100pl > Bpr B A FoR g > 3TCH TEE 30 4481 ) FF o

3.9 B~ i i § 4 » 2 ELISA 3 & 4 47 %k 4 47 405nm/492nm z_ ¥
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L2 AP MR AR S R B R F P A

3.10 /4%
X qi =T 1?5» (Tobacco mild green mosaic virus, TMGMV)+& ip| /i #27 % B
Anti-virus coating antibody
s ECE R T E TR
Antibody-enzyme conjugate
Img/ml it e L A E LB SR
405nm/492nm 27 U7 {E
4.5 % 2|3

A14GR BB R T FEE LB AT RIS 405 NM L £ T B E o
4.2 5 i

4.21.% d jRim B ISR e (fe A A X 4% 25 & (Tobacco mild green mosaic
virus, TMGMV) 5 & e ) 2 E REF R ¢ B 75 /md 2 BERT B
RREZE? O REERE -z FFE (background reactlon) 3 IE M 4 PR
EREE BER

4.2.2. Iﬁi-ﬂ%l““;)@ B TR B2 THE AL ERBRE2 BB 5 AR
FNE XN
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LI kg A§ T q&%*ﬂrlﬁa% (Zucchini yellow mosaic virus, ZYMV) 4 g =

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

iRl A

g4tk AR T 4 xop 4 (Zucchini yellow mosaic virus, ZYMV) 2 fg ikl o  fa iR

Sk 0B R A T HAR Ak vk ik (direct ELISA)iE 75k m A F 1§t 4

ZYMV 2. 240 > 5 1% f5 A 45 h (ELISA Reader) A 47 3 7 5 i %
L F Ot B IR 405nm/492nm 2o s T iE o

1EBEREXA

1.1.% 58

WRIBATE Bpr ~ R iR ~ R - AL FTE o dw L~ R
S5 B~ ELISA @##Ae ]l 2 ELISA Z4kpiE/2s 2 2 8 8 Hipl e 9 % % If &
Foonrh 2 AR EATF FE AL RRIAFHRR LR o

123K #%

121.% &L

1.2.2.#% £ = ¥ (Micropipette) : 0.1-20ul ~ 20-200pl 2 200-1000pl ©
1234285 4 48 1 7 83w TCEEF -

1.2.4.~ Ngg w2 B 0 200-1000pl -

1.25.f5 % & A 17 % © & 3L & 405 nm/492nm i ip] s+ it ¥

1.2.6.fdk B R £ &

12785k B & - VA B B

128k i & 45 1 JREFL ~ SeiiEtE ~ 2§ 2 123 (83Y) LB o
129.2 8 X F4r T BIFEE L A HE LFETE -

1210 AR e @ Sk E 5T F2(QC)EM 2 A4 m il -

1211 PR E T SR E ST EH(QC)EM 2 B H R et -

1.2.12.% % ¥Fpe = @ % ¥ Coating buffer % ¢ 34 ¢ (background) -

12138 % "+ - B F ~BYNF 2 BRE o

2.3 & 3R
2.1
2.1.1.:% 5% (PBST), pH 7.4
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NaCl 8.0¢g

Na;HPO,.12H,0 145¢g
KH2PO, 109
Tween-20 1.5ml
NaN3 0.2¢
A3 S okl > WA R E 1000ml
F 3% 4°C
2.1.2.4% % % fb=7% (coating buffer), pH 9.6
Na;HCO3; 2.92¢
Na,COs; 1.60g
a2 S ok A R E 1000ml
Tt 4°7C
2.1.3.k & % B~ % ek (sample extraction buffer), pH 7.4
NacCl 8.0g
KH,PO,4 1.0g
Na;HPO,4.12H,0 145¢
Tween 20 1.5ml
PVP MW, 24-40,000 2009
NaN3 029
%7 : PBST pe @ > 84 %€ 1000ml
733 4°C
2.1.4.%% & % t=j% (Conjugate buffer), pH 7.4
NacCl 8.0g
KH,PO, 10g
Na;HPO,4.12H,0 145¢
Tween 20 1.5ml
BSA 5049
NaN3 029
) ¢ PBST fe @ > #84% 54 € 1000m|
73 4°C
2.1.5. A B % =% (Substrate buffer), pH 9.8
Diethanolamine, DEA 97.0 mi
NaN3 029
MgCl, 0.1g

£7% % 800ml 2 &3 -k » ¢ * % Az (hydrochloric acid)
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AEPHEZ 98> £ 43 3 -k 3 % E 1000ml >
73 4C
2.1.6.47x i ¢ Anti- ZYMV coating antibody ~ Antibody-enzyme conjugate
2.1.7.p nitrophenyl phosphate disodium(PNP)
2.8 1 4244

2213@’\7%‘~F7&Eu’a§ﬁ}\ B R A F A e

2.22.ELISA 96 3L i & & % o

223 ERE FER

2.2.4. 7% % ¢ =« (Micropipette tips) = 10pl ~ 200pl ~ 1.5 ml » & & & $& 7 &0 2 Fe %
‘_E,‘:,, o

3.% Zp

314+ Y 2 T 4

3.1.1 #-100 k- fd+ T 323 A3 £ 82 5 » B3 e B 32 P RATREGSEE P A

Lk ;mm AR VI NPT $ 2 m%f‘%a,:* °
3.1.37f§+’§’ BALPAELNE T HRERF LFE B E RS TFER
+ 20 FEFZ - FHREE SR
3.2. #- Anti-virus coating antibody 14 4 % 3 iz i 5 & om0 2~ Nl
B3l B BT ELISAOG 3V icE F BE (T BALMMEE)? > & L~
100ul » #8452 ~FBEP >N ITCERME /@2 ] PE e
3IP-Mis iz adbrd L EAF TR BRELENEY T i

FERAGIMEHEY & 100l FHRE2E45 > T UERE R

ﬂé%%ﬂgZNMVE%P@&@%ﬁ@%W%%ﬁo

% mﬂ§%4tﬁ@'&’u%ﬁﬁ%%%§§5@ﬁ’ £
‘)%i'* T BB ERENREYT Pt g o

3.6 #-antibody-enzyme conjugate PN 1 TR %; =
Tl BB g P o & R0 100ul o BAeE R
ICIERF 4 ] PFo

37%&Eumﬁﬁ¢m¢£5ﬁﬁ’ CAFFE 2 Ml B HE R
R T

3.8 #-p- nltrophenyl phosphate disodium(PNP) £ A % % % i Img/ml ek & fe @
SHR AR R AT RS 0 s N E L Bg"f»g’xl./!»t& BrPooERA
» 100ul > #-pr g 452~ R E 0 3T 3TC B 30 #4810 P e

39 E 4 > 1 ELISA G E A 17 R4 47 405nm/492nm T | o
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L2 ARMARIR R B R R Fp A
3.10 in 4%
e A 1 4k o & (Zucchini yellow mosaic virus, ZYMV) & iRl v 4277 £ ]

Anti-virus coating antibody

STRUE R R T

Antibody-enzyme conjugate
Img/ml ap P wiRETE 2R R

405nm/492nm 7 15 U (&

4.5% % 2%

A1 EFP D KT FEE AR AT R 405 Nm kL £ T B E o

4.2, |

4215 pim D BIEER (e A e AR 4253 (Zucchini yellow mosaic
virus, ZYMV) 5 & 2 3) e R REF R ¢ - B# 73 pA 2R HBEIRT F
FRZ2Z%4 > RERE - -Z9FFE (background reaction) % [& [ ¥/
EPlaEd R

422@4%wﬁ@ BHS £ B2 THBEAEEHRE2 BB 4R
2 EHE R -
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By A8 4 R R (2
$A Mt AT R B R

iR iE
i
Sdpr ik (WBEAG) | REALT
p 50 2 5
oft 545 50 2 &
7 50 = 5
o 50 = &
FIEE 50 2 &
L F sl S 50 = %
n B 50 2 &
* ke E 50 = &
FLe ¥ 50 2 &
o N 1,000 #> I 5B 400 R A8

5 3 A 1,000 #-

A N 1,000 #-

R 1,000 #
5 RE 50 = &
LR 50 = 5.

AT A A 1,000 -

=g EAR 1,000 4

e 1,000 #-

H < A -ﬁ 1,000 /Jf:; >
1A% 50 2 5
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