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BEGh ~ TN - BIBREE « B3 0 2022 o SEA WIS B & 52 55 East Asian Passiflora virus
YRS RA A ERAEESE Y @i 2 B - BRI 71(2):101-121 -
BEmENTHERSERAREARTCHB  REA G R4 Rk g2 HRHAEAEPER
K ° f£4 % > East Asian Passiflora virus (EAPV) AO ¥ IB % %t & Telosma mosaic virus (TeMV) & 7T & & & A%
Z 3 ERBHHEY B (Potyvirus) 5 © AFFRA 0 B £ &R & %0 5135 £ & 32 EAPV-AO #» EAPV-IB #4
%& & (coat protein; CP) 1 &30 /R * & o % J8 E4 A HW A h AA RARB 19O TR BAHEY BmEx % vt
5 3 #% 2 % Anti-EAPV-AOCP #= Anti-EAPV-IBCP » 3t # M) 3 X -8 & 1k & %, 7% & M R J& (indirect enzyme-
linked immunosorbent assay; indirect ELISA) A& 8] & 4 BLA b — 4088 5t iR & (52 & Anti-EAPVmix) 4T
R LT R AR B EE R EB N E AR TeMV » i3I # EAPV-AO * EAPV-IB #» TeMV % 3 #5 F 09 4%
& o B Anti-EAPVmix 428 9% 2 B & R L2 5 BT 0 A7 oF Bk BB A2 3E R AT RIAF
Zgh AR RS BAEARIR BR EZRALIAL - AP RETIRAS WAL EAPV 09 % TAREE 0 — RiwiRl
PPeT | B E D 3 4G £ 69 E AR Potyvirus Bk # » 37T i A AL T F 64 potyvirus + BT 4 A A
BT & M o AR R R 2 8 & 0 VT SR w BB AR 245 2 00 BB R BAE W 64 8 s A R AR AR o

RASEER - & R potyvirus i EE ~ BITHiME ~ PURDR AR~ BEEUER -

RIS W B R DS S S T (R R
> EEHE -
EER (Passiflora spp.) FsPagiER] (Passi- e R G 1 20
ﬂoraceae) @%%% (PaSSl:fZOra) Ef\j%-ﬁzﬁf‘%‘ri KmFﬁEﬁ%H’jﬁﬁ*ﬁﬁE \\\Eﬁ%i\\fjﬁ

fdi o #E Carlavirus ~ Cucumovirus ~ Cilevirus ~
tEY) > RAEREENCESFRGENE - 5§
HERE R, Wt BASKKEEE - ®
KP4 TR LEAEEMA - BRI &
BANAERZ T miE > DGEHFEEAESE
TEAREKHET - INEE RS RBEERE
MAfm > 2020 FEELEE 894 ha v fEFLE & 28,526

Nepovirus ~ Potyvirus ~ Rhabdovirus ~ Tobamo-
virus J Tymovirus J& 2 %2 (Liberato & Zerbi-
ni n.d.; Spiegel et al. 2007; Parrella & Lanave
2009; Coutts ef al. 2011; Song & Ryu 2011;
Nakasato et al. 2020) o Go & CU41 H & 295
HEME > B () 2R GDH & RME (Bast

Mg » FEEZE 12.8 (HiT - EREBEEFTA S E
ZHE - HiF > mEFEEE 0 LUSEREELR
Bz a2 R4E S MEMBERIE (Lib-
erato & Zerbini n.d.) » [RILFES > M5 ©F 5

Asian Passiflora virus; EAPV) : EAPV-AO
R E S EE R AR EARE L (Iwai et
al. 2006a) ; EAPV-IB JHE+ 5[ BE 5SS it ik
SR (Chang 1992; Fukumoto ef al. 2012) ;
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(2) U1 . 9F {# K S0 % (cowpea aphid-borne
mosaic virus; CABMV) » FIDI{F & @2 %R
S EEFGAN B /R EERE (passionfruit
crinkle virus; PCV) (Chang & Lin 1989) ; {H{§
NEFBEZHRA BREAHREETER
T R (Chang er al. 2017) 5 (3) EBJLiH
0% (cucumber mosaic virus; CMV) 5|#EEE
F = PE%# (Liberato & Zerbini n.d.); (4) &
16 #% 4097% 35 (Telosma mosaic virus; TeMV &,
TelMV) BZRBIIFENREHER LEHNKE
(Chiemsombat et al. 2014) » 5[FEBEF R4y ~ H£
Rz R SRR B AL > (5) - 1& Begomovirus
B E - BE AL (Euphorbia leaf
curl virus; EuLCV) KA JAPEEEEE 555 (papaya
leaf curl Guangdong virus; PaLCuGDV) » X
HEEEE WA ENEER (Cheng et al.
2014) » HHEBE R R AROR AR T 20 5[
TR AU AR - FOR IR 18 A Y EE & PAE i
it - BEULCV fEFEIARE (Ma et al. 2004) Hl
B (Kil er al. 2016) ¥4 4 ; PaLCuGDV
Ji2 2004 i BIKPEER 1 KR E (Wang et
al. 2004) » RELAEHPEIREMGEH#4 -
F it 2 EAPV-AO ~ EAPV-IB ~ TeMV I
CABMV BN EZ Y BRHE (Potyvirus) i
BT M E Y 2018 AR B EE R
4R & 9 0 (National Center for Bio-
technology Information; NCBI) £t [R & il &
(GenBank) &8k — T EAY EE0E Y BN
AR EMETERENER REREE > KHE
4% By Passiflora mottle virus (PaMV) (acces-
sion no. MGO087836) 5 #A[f » ik B LK 557
¥iZ% &9 (International Committee on Taxon-
omy of Viruses; ICTV) A& E T Ry
FEKHE - B1H AT B 8 7Y NCBI GenBank [y
passionfruit Vietnam virus (PVNV-DakNong;
accession no. MH286883) A fH[E% 5 (Chong
et al. 2018; Do et al. 2021) - EEHE R K
HILHREEE -
RNELRFZEAEREFZ TR - HAIE
PR 5 S B A SRR LAY 35 T B R RN Y
passionfruit woodiness virus (PWV) (Wylie &
Jones 2011) ~ 2 Ay CABMV (Nascimento et
al. 2006) ~ ZZ[EHY TeMV (Chiemsombat et al.
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2014) ;s M HA - 88 - FEKENRE RS
SO E £ 22 5 EAPV RGPS [EE (Iwai et al.
2006b; Chong et al. 2018) ; Sl &EE R EAIR
LR 2% Fs EAPV-AO %% (Chang
et al. 2017; Chong et al. 2018) F1 2017 E 3T
Z TeMV (Chen et al. 2019; Tsai 2019) -

TeMV & > 2008 F R & 16 (Telos-
ma cordata) FH72E3] (Ha et al. 2008) » L&k
4R TeMV T EEEH KR EE (Ha et al.
2008) ~ EEZEEH (Pogostemon cablin) (Noveriza
et al. 2012) ~BfH1HH (Senna alata L.) (Yao et
al. 2019) FIHEHE (Chiemsombat et al. 2014;
Lixue et al. 2017; Chen et al. 2018b; Yang et al.
2018) - #T4EAZ=E] (Chiemsombat et al. 2014)
FlHr B K% (Lixue ef al. 2017; Chen et al. 2018b;
Yang et al. 2018; Xie et al. 2020) [E & 35 &
TeMV b & 5[EHERANELRE > 85
HRZEEmME - Lee et al. (2020) PAE R
2017-2019 FHARI{E &8 H [H 5 & £ E A
BEERBUR TeMV B EFESEHME -
BRLIE 32.1-35.8% » HINBEZEHE -

TP A A o O I 2R A R R T (en-
zyme-linked immunosorbent assay; ELISA) &
RREYIREZ il - BA T —K 2 EhifetE
ih Y {8 85 (Clark & Adams 1977; Clark 1981;
Koenig & Paul 1982; Baranwal et al. 2020) -
AR B U AL B A MR AT FE AT - AT DR
TR SRR LETE S - (EAE H R ¥ 3w Y
RE P E SN EEE G B Rk
AT Bl & - Rk BRI R %
WORDERR 2 T hiee - TG & 8 & AU
fir » AP FHR IR B R R AR -

AW ZE H 4 B AR SR R 4R B AR E
EAPV-AO #1 EAPV-IB #y#§%&E H (coat protein;
CP) i Ry il - BUf 3 E B 50 3 2 % T hit
B o BRET H R [E 5 7 IR potyviruses {5 2
T IR o G o A DR & W& BAs 7 LT
indirect ELISA I ¥ 2 71955 55 i T R AV RCRY
FiRaT EAPV Z 48 1Y 98 55 11 M i T PR A Ik |
Zo AR DU R & o e e A Y HIUBSE
fir > 476 oo e R A B - HUBE RO Alg DASR 71
HESIREA R -
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AT B A 2017-2020 42 ] > HH A
Y B P 01 B DA R 7 v 5 e e L i B e P e s L
EAPV-AO ~ EAPV-IB fl TeMV 2 & R EEH
LA o AT DU - T S R S S TE (reverse
transcription-polymerase chain reaction; RT-
PCR) HwE H BB & FUIYIRRE (Lee et al.
2020) » fE Ry EEAHR -
ZR B2 VB AR AL

201943 HEREM A RPN REZ 20
(Bangkok) ~J%## (Chiang Mai) A1)F %< (Chiang
Rai) Sl 2 & RHERIE R EEURE
fon /Y EETTH R EZ B gBEYIERE
Bz TR EE Y Y B ) fn i AR,
A (B ASTRIEESE 108-V-500) - FRbR S
ME RO T TR B E < HE SR - 5l
RN E LUER & B E % (121°C ~ 20 min)
R RHETT ) B B Y

LD STWASECE S ot

2019 F 11 H A #E 2 32 %K 4 (Gia Lai)
FIRW] (Da Lat) it - {25 e 5 5 5 5 1)
B MR RE FEENE & REERIGER
BBk E Ry EBTEREERZ A
GEEYERERZ TREEYREY) R
anfit A WA RZAEE A (B AGT ATEE SR 108-V-
582) » [AFREEE FIREE IR M ETRBEEZ
FERH B o SUBRoe AR E DS i e BRI A
(121°C ~ 20 min) fREA R HET TR 35 LR B
ERMEESRARRKRITRS CPRE
SRR

At B 6 I HH ] PR SR 3 DA RT-PCR SR
B B 4 EAPV-AO 1 EAPV-IB 1 H & &£
PSR T Z -

T CP B4R Fy B SR B o o0 A

Reieilifl ¢ M 0.1 g 2 MR 4H &R o
R 9% P L VX B 0 & 25 AU SR 4E (Plant

Total RNA mini Kit, Viogene, Viogene-BioTek
Corparation, Taipei, Taiwan) 25 BE » #E{T{it
AE YA e BRI (total RNA) 2
ZEHY

B0 B RT-PCR & @ DL4IEFT#S 2 RNA
R8> M Potyvirus 8 Z i ff X517 #
HRP-5/0ligo-dT,,, (5’ATGATHGARKCNTG-
GGG3'/5'GCGGCCGCTTTTTTTTTTTTTT3")
(Pappu et al. 1998; Chen et al. 2006) #ETTH T
FLRAS 3" 14y 1.3 kbp &l R B 2 B0 B RT-
PCR fZ JE - RT-PCR % 4 =t % 40 (Invitrogen
Co., Carlsbad, CA, USA) 2t F » A& —25 uL
SIERF 3 AIAIA 1 pL Z 428 RNA ~ 12.5 uL
< 2x Reaction Mix ~ 0.5 uL 2 SuperScript III
RT-/Platinum Taq Mix ~ % 1 pL 2 10 pM _FJi##1
THE5IF > Ff19 pL 2 DEPC-treated water ° Fff
AHRBUEGHEA% » REVER N ER (Biome-
tra T3000 Thermocycler, Analytik Jena, Unter-
schleiBheim, Germany) HFH#ETT - 3% E K EFLF
Ry 0 50°C N #EAT B §% 30 min ~ 94°CE#E 4 2
min ; Z {2 #E{T 26 {f PCR {EER [ JE - 94C &
P 1 min ~ 52CTJi4& 50 s > 72CTFE4A 1 min
30s > e —EERZ RCEENRIELERF 6
min o 7 JE 45 52 DL 1.2% Bk 3 BB (SeaKem,
Agarose, Cambrex Bio Science Rockland, Inc.,
Rockland, ME, USA) #1773 #r AIEEAE R -

B e v B 3 G NI B% H B e 91 43 A - A
HRP-5/0ligo-dT,,, 5| % FridiE £ 69 1.3 kbp
W% F B 0 BE5E Y pGEM-T Easy Vector Sys-
tems #E8 - (Promaga, Madison, WI, USA) > ffi
BEHEH IR E R AP (insert sequence) HY
BEVE IR A SRR E N B (BARAEYIRHCE R
AFE > GEGIET)  DEBKEEEFES T
HIZHEE P > Fris 751 2L Vector NTI Suite
(InforMax, Inc., Wisconsin, USA) 43 # 8 HS #
75347 » B2 NCBI GenBank B2 & §%17 EAPV
CP 1% T BE M B AL B8 51 #E 7T EL S o0 7 - el
KT s etk CP i HEEFFY -

TR EET BiER CP BN BB T E R B % 70
Pl B

ik 2 W3 Tl EAPV 1y CP /7 51| %€ f &5 R
sHE I EREERE CP RHFRTY - &G
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EAPV-AO 1 EAPV-IB 78 3 [ T4 T 1 (1)
AOCP-u/AOCP-d [5'-TACCATGGGCAC-
CAAATCAGAA AATGAC-3' (BIJEE43 B Neol
PIr)/5'-CCTCGAGTCACTGCGGGGAATTCATA-
37 (B 455 By Xhol ¥IA7)] 5 (2) IBCP-w/IBCP-d
[5'- ACCATGGGCTCATTCACTGGAAAAG-3'
(BIE4E B Neol TIir)/5'-GCTCGAGTTACT-
GCGGAGGAACCAT-3' (E K47 H By Xhol V]
fir)] : DL EE %% FE 4« EAPV-AO 5 EAPV-IB ¥
HEREEH 442 82 RNA BIFER - 20 Bt
RT-PCR [Z JE{RM: » LAH ¥ E  CP R 5
T R SOCTE » 26 fiil PCR AR E
Lisbigmiss 2 2 RE CP fERIEASER A -

s 1 g P 15 2 EAPV-AOCP f{1 EAPV-IB-
CP % B |7 F% DA Ncol #1 Xhol U &l » 55 5 Jj*
5] £ 48 Neol F1 Xhol 1) 2] 2 pET28a(+) # %
(Novagen, Inc., Madison, WI, USA) » Z&£ 3555 (%
Fr S B B pET-EAPV-AOCP 1 pET-EAPV-
IBCP 45 Fl| 8 I 5» Escherichia coli strain Ro-
setta (DE3) #E{TRILE L FHEBAL - FHEHH
57 A S DR R s &S 1T (Li et al. 1998;
Chen et al. 2018a) - 4i{LIRAVRHERINEH L
B pH 8.0 2 Tris-EDTA & &R AR5
A #E{T sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) &k 7741 » F
&8Py 15 B BEE (western blotting) DL E Poty-
virus BETLHES (Agdia Inc., Elkhart, IN, USA)
MR A R B2 W CP R Iikk - DARER
EAPV-AOCP 1 EAPV-IBCP 7 F - /5§ )5 &
AR B2 I DR S R 2 #4T (Chen et
al. 2018a) -

HE— 1 A I EAPV-AOCP fil EAPV-
IBCP 7 pET #EJE k- & M8 DUAE b 92 $ie &5 o
TREBRBTEA ZFEBAL (Li et al. 1998;
Chen et al. 2018a) » R&iifb 2 FRILE HIRE My
1 mg mL" DUECRHIR » 162558 BAKR AR
KARAH (GEKEST) #1788 12X
TOEST | mg 2@ LFRIMED - HEE 4 wk iR
RS 5 S R R E A TRRARER M
BERLT 30-40 mL DUERR % Thiks -
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EAPV-AOCP F] EAPV-IBCP % jT #1 B2
2 K R R E R M

EAPV-AOCP #1 EAPV-IBCP % JT b1 4 %
AN[E] potyviruses Z f IR

A s By 2 W g 4t indirect ELISA J7 /£
(Clark & Adams 1977; Chang et al. 1988; Chen
et al. 2018a) #1725 EB1 EAPV-AOCP f1
EAPV-IBCP % JTHifE 2 K JE < HL 0.1 g MR EE
LR AR TS -

Indirect ELISA i @ &5t DAL S i A
RALENTEANIEENE SRR 243 [ € SR
EAPV-AOCP ~ EAPV-IBCP [ F7 4% 55 Lk 6] )6
& 2 EAPV-AOCP/EAPV-IBCP (7% 2 Fy Anti-
EAPVmix) % THide % 3 MH & 7 Hl i
1,000x %1% » 7 B2 0% n 1T SO - B o
AR BL$E 2017-2020 4F 72 I H B 7 5 H
s B¢ 82 7 B M i 4% EAPV-AO ~ EAPV-IB Al
TeMV 2 5y Bk ~ BVH & (Passiflora foeti-
da) 57 #ERE EAPV-AO-PF1 ~ Z= B BB B 2
% &R potyvirus JFHHE I -~ AWK = RGF Z A H
Potyvirus &5 HRIWAHE (B 1) XRE 8%
Ay E E B 2 HAMffE potyviruses (Fischer
& Rezende 2008; Parrella & Lanave 2009) >
AILA R = rEEE 2 » 61 CABMV
(Chang & Lin 1989) » bean yellow mosaic
virus (BYMV) (Chen et al. 1999) ~ Passiflora
virus Y (PaVY UL & 77 B ) (B0 182 2 1+ 42
fi£) #1 soybean mosaic virus (SMV K& 578
)

HU0.1 g Z M EE4H A% - DL 3 mL 2 15 mM
fi% % $/ 4% /%7 ) (sodium carbonate buffer, pH
9.6) WEES Z)11% » I 96 fl. enzyme immuno-
assay (EIA) FZJE#E A (100 puL/FL) » #{T indi-
rect ELISA figfll 5 2@ FELL 150 pL/ALZ B
IAERE &5 1 mg mL™ 2 i e e G B 2 H
(p-Nitrophenyl phosphate; p-NPP) (Amresco,
Solon, OH, USA) #77 ° Z [ 30-35 min {% »
DL ELISA B {& % (PTI max microplate reader,
Molecular Devices, Sunnyvale, CA, USA) :&

HUK £ 405 nm T Z W W B - R 765 7 55 %
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1. FIFH4E L Bast Asian Passiflora virus (EAPV)-AO 1 EAPV-1B gl& 485 (4 B8l fgny 2 o hiaait
e = 2 S SR IR E A IR 6] Potyvirus i < BUR ©

Table 1. Detection effectiveness of the polyclonal antibodies against the bacterial-expressed fusion coat proteins of
East Asian Passiflora virus (EAPV)-AO and EAPV-IB reacted with different potyviruses in indirect enzyme-linked
immunosorbent assay (ELISA).

ELISA reading (A os,m)”

Virus-infected sample” Anti-EAPV-AOCP Anti-EAPV-IBCP Anti-EAPVmix*
East Asian Passiflora virus (EAPV)-AO-Tw

EAPV-AO-Tw 1.786 1.305 1.625

EAPV-AO-PF1 1.356 0.918 1.490
EAPV-IB-Tw 1.954 2.401 2.669
Cowpea aphid-borne mosaic virus (CABMV) 0.272 0.750 0.608
Telosma mosaic virus (TeMV)

TeMV-Tw 0.592 0.849 1.101

TeMV-TL 0.602 0.808 0.892
Passionfruit Vietnam virus (PVNV)-VN 0.333 0.583 0.735
Passiflora virus Y (PaVY) 1.455 2.159 2.173
Soybean mosaic virus (SMV) 1.283 1.333 2.143
Bean yellow mosaic virus (BYMV) 0.408 1.151 1.337
Bean common mosaic virus (BCMV)-BICM 0.795 0.922 0.819
Potato virus Y (PVY)-potato 0.582 1.015 0.673
Papaya ringspot virus (PRSV) 1.217 2.045 2.018
Zucchini yellow mosaic virus (ZYMV) 0.701 1.694 1.614
Maize dwarf mosaic virus (MDMYV) 0.922 1.251 1.568
Butterfly flower mosaic virus (BFMV) 0.245 1.033 1.457
Ornithogalum mosaic virus (OrMV)-Or1 0.644 0.851 1.217
Turnip mosaic virus (TuMV)-YC5 0.194 0.289 0.365
Bidens mottle virus (BiMV)-Leu 0.265 0.941 1.056
Zantedeschia mild mosaic virus (ZaMMV) 0.496 1.031 0.957
Konjac mosaic virus (KoMV) 0.092 0.159 0.177
Dasheen mosaic virus (DMV) 0.063 0.147 0.115
Lycoris potyvirus 0.240 0.261 0.329
Lily mottle virus (LMoV) 0.088 0.330 0.410
D-CK 2.972 2.625 2.955
2H-CK 0.108 0.182 0.190

“ Tested potyviruses are collected and preserved materials in the laboratory. TeMV-TL was collected from Thailand’s passion fruit
fields in 2019. PVNV-VN was collected from Vietnam in 2019. EAPV-AO-PF1 was collected from Passiflora foetida.

¥ The mean absorbance value of two replicate wells is shown. Samples with ELISA readings lower than two times of the healthy
control (2H-CK) are considered undetectable. The bacterial-expressed viral proteins are used as positive controls (D-CK).

* Anti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP.

FEERZAE - BB EAR 2 2 @FEEE  EAPV-IB » CABMV » BYMV  PaVY » SMV
RSOEEE > HERBIERE - I TeMV #ETTEE > 5P 6h Ll BB EOR &
SLAR a7 2B E T BEH EAPV-AO 3 TEpUARAH & B2 B A S REE: -



106 H SRS

T 7155 2% TUP L b I RBURE R 40 B

A st B 4 7] DL EAPV-AOCP 1 EAPV-IB-
CP %t hi B » Ll K Anti-EAPVmix i 8% % 3
MG - N ELMEE SR TeMV-CP % 7T
B8 (Lee e al. 2020) > DIFfTE 1,000x SR HETT g
HIBURN S 2 ELE A3 #T -

B FEZ* EAPV-AO ~ EAPV-IB f{l TeMV
ZEERMERASE > B 0.1 g HERTTLL 3 mL
2 15 mMIREE 4% E% (sodium carbonate buf-
fer, pH 9.6) Wf/E1% » FEDUBL&Z ENRAS 5% &7
M E SRR SRR Sy BIEUE 2 (100
uL well™) fA 96 fLEIA EM A - SR
2 FL By 2 EEHE > #E1T indirect ELISA X JE 5 &
EfETT 35 min 2 2EIJE o BERIKRIEE R 2
B2 EFERBEES » HAERE -

EAPV-AOCP #{l EAPV-IBCP % S {4 hz H:
DR G A A AR Rk Z A ISR

B 545 D) B 8 EAPV-AOCP = EAPV-IB-
CP % THife Kk Anti-EAPVmix g ¥ 5 & £
FEBRAS SRR - A2 N &S
BOR > EFEERATHFRE B ERER
% 41 4 B F5 EAPV-AO 75 23 { ~ EAPV-IB 5
27 {EF1 TeMV A 30 {# ; Hrth TeMV 5 &E45
HERRELFER &8 oy IR 21 (BRI 2R B 45 ik 9
{8 > 7553 Al @ i R [E R & B & (Lee et
al. 2020) - &FfEZ M S99 B 81 it EAPV-
AOCP - EAPV-IBCP % T §i g Ml b e )6 &
Anti-EAPVmix 2 3 f# i #& 40 & # 77 indirect
ELISA #&01 » 3 W #i g W A fn B -
TeMV B 7 £ i R EL TeMV-CP % Tt Hi g
(Lee et al. 2020) 2 [ZJE > DI B TeMV-CP %
Tehiig e R s 2 IE K FESTL -
DL EAPV-AOCP Hi1 EAPV-IBCP % T Pi fa
RE WA A & R R R &1

fg: B 58 75 T 4% EAPV-AO 5 EAPV-IB
ZHEB RIS I IR o B
WIKFE S R L~ - T=2E SRIREEE
B LY BRI SE 02 g bl 6mL Y
15 mM fi % 8 4% 1% (pH 9.6) WE 5)1% »
fIA 96 FL EIA SZFERZ A (100 pL/fL) » DAPifE

B71E H2M

JEER Anti-EAPVmix #17 indirect ELISA f§
HIEES - FEAL &R ERRERAL R EE R R Ei4H
BHREIMAELR
L EAPV-AOCP f1 EAPV-IBCP % tHifeiR
Bt S T EH R 7 SR A AR o R
R bt 0 T A A E HURE S AL 1T ER
B > DL indirect ELISA JA#6 I re R4 i B A BE
HEERAEEZ REHEANGE 1 HHE
HHEERER Kin  BTRBRBERAE - 77
7] EAPV-AOCP ~ EAPV-IBCP Hl#i #48 &
& Anti-EAPVmix 55 3 41 g T R00]
PHEHHE EERRENREE -

FER

EAPV-AOCP #1 EAPV-IBCP &l & 14 &=
HERIRREZ TS S

EAPV-AO H] EAPV-IB = CP £ H & 1%
Pkl R © AT EAPV-AO 1 EAPV-
IB & & & CP #% B |1 B 77 il P ## 5% 2 pET-
EAPV-AOCP 1 pET-EAPV-IBCP #5E ik » 1F E.
coli Rosetta (DE3) 75 L. I mg mL™" 2 IPTG
(isopropyl-B-D-thiogalactopyranoside) &% Z &
HEZRE > MEHEEHE T pET28a(+) &
HEEREHED - REEH S TEEMG Y
B By EAPV-AOCP %Y 5 37 kDa - EAPV-IBCP
%)y 33 kDa » > SDS-PAGE & Jk 73 fft 1 #5 1]
AEmEERBEO > T2 BEGEETE
RA TR IR B X A YR pET28a(+) &
WEAFTA (8 1A) - RPETREER - T8
Potyvirus ¥ 5 1Y B T P g 0] 82 EAPV-AOCP
1 EAPV-IBCP £ & H & £ [E S JE ([ 1B) -
B ANHF9E 2 EAPV-AOCP 1 EAPV-IBCP %
WEBEHE Potyvirus i Z BURRFE + #E
— R & BHVRRED BIURT R 2 %
JLPURS » HEE )T ERUE AR BUR A4 Al
FHEFEANFEIRE S (EAPV-AOCP/37 kDa »
EAPV-IBCP/33 kDa) FEA 1F & JE ([&] 1C) -

EAPV-AOCP #1 EAPV-IBCP % jU ¥t & %}
ANE] potyviruses RS HIRICR + ABH 7 Fr 8L Y
EAPV-AOCP A1 EAPV-IBCP % tHife » &l
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kba M PpET BEP eBEP M PpET BEP eBEP
A) 50 G =w e .- ’
40 e BN SN9 - .y
— Ea— -
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(B)
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EAPV-AO EAPV-IB

Bl 1. JEFH4HE A = 2251 East Asian Passiflora virus (EAPV)-AO 1 EAPV-IB Fli& 43282 H > (A) SDS-
PAGE &k }z (B ~ C) PEJ7E£EHE T - (A) SDS- PAGE EHHEEKE  HHEHEOZMEEERES Y TE
TEfE 57 B By EAPV-AO/37 kDa {1 EAPV-1B/33 kDa ° 2 HIf% ih 47 HIlEL (B) Agdla NEIHEZ Potyvirus BICHIS
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Fig. 1.  (A) Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and (B, C) western blotting
assays of the bacterial-expressed coat protein (CP) of East Asian Passiflora virus (EAPV)-AO and EAPV-IB. (A) The
bacterial-expressed fusion proteins of EAPV-AO (37 kDa) and EAPV-IB (33 kDa) (lane eBEP) were observed by
SDS-PAGE. (B) The monoclonal antibody to Potyvirus purchased from Agdia, and (C) the polyclonal antibodies to
EAPV-AO CP and EAPV-IB CP prepared in this study were used to react with the bacterial-expressed viral CPs. Lane
M: protein markers; lane pET: IPTG-induced bacterial cell lysate containing the empty vector pET28a(+); lane BEP:
IPTG-induced bacterial cell lysate containing pET28a(+) with viral CP insert; and lane eBEP: the purified bacteri-
al-expressed CPs of EAPV-AO and EAPV-IB, respectively.

HHERN A EAEEERESN (B 1C) 0 PFL @ik + (4) sisk A R E &£ 2 Hith
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IB fil TeMV f&JK4H4%  TeMV @& &8 (Tw)
FIZREL (TL) 73tk 5 (3) BVE#EE EAPV-AO-

f&# potyviruses @ 5 BYMV ~ CABMV -~ PaVY
SO Sy BERR - SMV R R B F B R &
PVNV-VN ; (4) HAth <250~ A [E potyvirus-
es (£ 1)« REEREURFTEIHEH ~ 2 fE EAPV
SRR 2 Lot hiie - B Ake 2D 19 fE2Z N
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Fig. 2. Analysis of the polyclonal antibodies of East Asian Passiflora virus (EAPV)-AO, EAPV-IB and their mix-
ture reacted to different potyviruses in western blotting assay. Samples were reacted to the antibodies of Anti-EAPV-
AOCP, Anti-EAPV-IBCP and Anti-EAPVmix (the mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP at equal
ratio), respectively. Lane M: protein markers; lane BEP, IPTG-induced bacterial cell lysate containing pET28a(+)
with viral CP insert; different virus-infected passiflora leaf tissues including: lane AO (EAPV-AO), lane IB (EAPV-
IB), lane CA (cowpea aphid-borne mosaic virus; CABMYV), lane Pa (Passiflora virus Y; PaVY), lane SMV (soybean
mosaic virus; SMV), lane BY (bean yellow mosaic virus; BYMV) and lane Te (Telosma mosaic virus; TeMV); lane H:
the healthy passiflora tissues.
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Table 2.

Sensitivity detection of the polyclonal antibody against bacterial expressed fusion coat proteins of East

Asian Passiflora virus (EAPV)-AO and EAPV-IB reacted to their original virus and Telosma mosaic virus (TeMV).

ELISA reading (A,s,,) of series dilutions of antigen”

Antigen” 5" 57 57 54 5° 5 57 5%
Reacted with Anti-EAPV-AOCP
EAPV-AO 1.254 2.198 2.097 1.442 0.590 0.251 0.116 0.106
EAPV-IB 0.733 1.692 1.542 1.043 0.725 0.164 0.097 0.039
TeMV 0.804 1.032 0.561 0.219 0.151 0.114 0.067 0.071
2H-CK 0.180 0.064 0.098 0.074 0.046 0.072 0.074 0.090
Reacted with Anti-EAPV-IBCP
EAPV-AO 0.894 1.643 1.550 1.213 0.554 0.206 0.136 0.150
EAPV-IB 1.650 2.149 2.285 2.249 1.363 0.444 0.242 0.162
TeMV 1.231 1.407 0.863 0.491 0.350 0.179 0.148 0.094
2H-CK 0.102 0.072 0.076 0.088 0.142 0.196 0.208 0.230
Reacted with Anti-TeMVCP
EAPV-AO 0.592 1.505 1.466 1.365 0.872 0.301 0.198 0.101
EAPV-IB 0.539 1.293 1.336 1.206 0.886 0.408 0.189 0.122
TeMV 2.252 2.602 2.254 1.557 1.007 0.316 0.144 0.094
2H-CK 0.144 0.060 0.068 0.070 0.100 0.108 0.178 0.162
Reacted with Anti-EAPVmix*
EAPV-AO 1.753 2.430 2.347 1.951 1.269 0.568 0.315 0.288
EAPV-IB 1.608 2.445 2.476 2.486 1.922 0.675 0.356 0.256
TeMV 1.419 1.785 1.773 0.645 0.489 0.281 0.232 0.224
2H-CK 0.058 0.046 0.064 0.098 0.166 0.182 0.334 0.360

“ Tested antigens are the diseased passiflora leaves individually infected by East Asian Passiflora virus (EAPV)-AO, EAPV-IB and

Telosma mosaic virus (TeMV).

* The mean absorbance value of two replicate wells is shown. Samples with enzyme-linked immunosorbent assay (ELISA) readings
lower than two times of the healthy control (2H-CK) are considered undetectable. The underlined value means the endpoint of pos-

itive detection by tested polyclonal antibody.

* Anti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP.
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Table 3. Detection of the East Asian Passiflora virus (EAPV)-AO infected passiflora tissues by different polyclonal
antibodies in indirect enzyme-linked immunosorbent assay (ELISA).

ELISA reading (A s,,) of samples detected with

EAPV-AO isolate” Anti-EAPV-AOCP

Anti-EAPV-IBCP Anti-EAPVmix*

1 0.666
2 0.530
3 0.517
4 0.282
5 0.292
6 0.770
7 0.432
8 1.519
9 0.784
10 0.682
11 0.466
12 0.319
13 0.311
14 0.255
15 0.210
16 0.312
17 0.374
18 0.276
19 0.411
20 0.233
21 0.246
22 0.239
23 0.314
D-CK 2.267
2H-CK 0.184
No. positive 23

Av. positive value 0.454

0.145 0.715
0.099 0.613
0.246 0.608
0.107 0.293
0.126 0.385
0.384 1.196
0.177 0.543
1.190 2.031
0.403 1.310
0.153 1.005
0.230 0.672
0.129 0.414
0.114 0.429
0.124 0.340
0.089 0.250
0.077 0.477
0.119 0.496
0.095 0.348
0.155 0.602
0.105 0.335
0.075 0.330
0.054 0.312
0.103 0.457
2.049 2.240
0.186 0.206
5 23
0.490 0.616

“ Tested antigens are the diseased passiflora leaves only infected by East Asian Passiflora virus (EAPV)-AO. Positive control (D-CK)

is the bacterial expressed viral protein.

’ The mean absorbance value of two replicate wells is shown. Samples with ELISA readings lower than two times of the healthy

control (2H-CK) were considered undetectable by indirect ELISA.

* Anti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP.
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Table 4. Detection of the East Asian Passiflora virus (EAPV)-IB infected passiflora tissues by different polyclonal
antibodies in indirect enzyme-linked immunosorbent assay (ELISA).

ELISA reading (A s,,) of samples detected with”

EAPV-IB isolate” Anti-EAPV-IBCP

Anti-EAPV-AOCP Anti-EAPVmix*

1 1.975 1.385 2.181
2 0.806 0.450 1.067
3 0.806 0.453 1.223
4 0.461 0.282 0.785
5 0.903 0.558 1.350
6 1.383 0.897 1.740
7 2.245 1.397 2.398
8 2.075 1.157 2.216
9 1.233 1.004 1.404
10 2.163 1.636 2.210
11 1.513 0.867 1.742
12 0.508 0.495 1.058
13 1.758 1.780 1.585
14 1.190 0.985 1.802
15 1.597 0.967 2.174
16 1.276 0.639 1.443
17 1.838 1.210 1.431
18 0.852 0.667 1.066
19 0.888 0.751 1.376
20 1.023 0.952 1.617
21 0.853 0.712 1.514
22 1.440 0.999 2.094
23 1.466 0.850 1.658
24 2.150 1.992 2.398
25 2.052 1.232 1.751
26 1.550 0.813 1.726
27 0.168 0.168 0.286
D-CK 2.317 2.992 2.386
2H-CK 0.145 0.168 0.206
No. positive 27 26 27

Av. positive value 1.333 0.967 1.604

“ Tested antigens are the diseased passiflora leaves only infected by East Asian Passiflora virus (EAPV)-IB. Positive control (D-CK)
is the bacterial expressed viral protein.

” The mean absorbance value of two replicate wells is shown. Samples with ELISA readings lower than two times of the healthy
control (2H-CK) were considered undetectable by indirect ELISA.

* Anti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP.
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Table 5. Detection of the Telosma mosaic virus (TeMV)-infected passifiora tissues by different polyclonal antibod-
ies in indirect enzyme-linked immunosorbent assay (ELISA).

ELISA reading (A s,,) of samples detected with”

TeMV isolate” Anti-TeMVCP Anti-EAPV-AOCP Anti-EAPV-IBCP Anti-EAPVmix*
Tw 1 2.037 0.348 0.300 0.634
Tw 2 1.186 0.214 0.236 0.428
Tw 3 1.023 0.090 0.112 0.251
Tw 4 1.511 0.539 0.249 0.898
Tw S 1.407 0.153 0.179 0.299
Tw 6 1.920 0.437 0.343 0.647
Tw 7 1.746 0.310 0.135 0.461
Tw 8 1.279 0.405 0.459 0.589
Tw 9 1.618 0.216 0.110 0.430
Tw 10 1.647 0.358 0.178 0.682
Tw 11 0.992 0.203 0.115 0.370
Tw 12 2.060 0.479 0.455 0.738
Tw 13 1.672 0.256 0.247 0.390
Tw 14 1.025 0.123 0.142 0.310
Tw 15 1.382 0.215 0.136 0.415
Tw 16 1.530 0.202 0.105 0.607
Tw 17 1.351 0.158 0.128 0.299
Tw 18 1.683 0.398 0.184 0.732
Tw 19 1.473 0.652 0.246 1.035
Tw 20 2.240 0.824 0.883 1.223
Tw 21 1.789 1.084 0.722 1.507
TL1 1.334 0.643 0.398 1.019
TL3 1.062 0.237 0.421 0.681
TL5 1.408 0.367 0.165 0.695
TL6 0.894 0.329 0.311 0.694
TL7 1.790 0.651 0.380 1.055
TL8 1.666 0.446 0.579 0.880
TL9 1.763 0.729 0.411 0.788
TL14 0.599 0.114 0.072 0.304
TL15 0.461 0.073 0.076 0.392
D-CK 2.060 2.163 2.150 2.031
2H-CK 0.182 0.214 0.172 0.180
No. positive 30 19 16 30
Av. positive value 1.452 0.500 0.415 0.628

“ Tested antigens are the diseased passiflora leaves only infected by Telosma mosaic virus (TeMV), sample Tw 1-21 are Taiwan iso-

lates and TL is Thailand isolates. Positive control (D-CK) is the bacterial expressed viral protein.

¥ The mean absorbance value of two replicate wells is shown. Samples with ELISA readings lower than two times of the healthy

control (2H-CK) are considered undetectable. The bacterial-expressed viral proteins are used as positive controls (D-CK).

* Anti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP.
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Table 6. Detection of the viruses on different portions of passiflora branches by the mixture of polyclonal antibodies
against East Asian Passiflora virus (EAPV)-AO and EAPV-IB in indirect enzyme-linked immunosorbent assay (ELI-
SA).

ELISA reading (A,s,,) of different portions on shoot’

Stem Leaf
Sample” Upper Middle Lower Upper Middle Lower
1 0.955 1.455 0.969 1.436 1.660 2.654
2 0.748 2.145 0.033 1.055 2.407 2.500
3 0.338 0.120 0.094 1.321 1.851 2.153
4 0.222 0.045 0.083 2.515 2.066 1.773
5 0.223 1.268 1.916 1.595 2.129 2.401
6 1.316 1.057 0.159 1.767 2.361 2.635
7 2.235 0.945 0.634 1.625 1.537 2.062
8 0.727 1.818 1.157 1.676 1.812 2.083
9 1.525 2.040 0.884 2.512 0.214 2.465
10 1.252 1.061 1.415 1.906 1.890 1.028
11 1.743 2.634 0.588 2.047 0.070 0.579
12 1.626 0.089 0.389 2.267 2.360 2.362
13 0.044 0.037 0.122 0.365 0.114 1.743
14 0.548 1.210 0.494 1.149 2.336 1.810
15 1.286 1.717 1.731 2.302 1.749 2.309
16 0.038 0.059 0.624 0.042 1.209 1.093
17 0.156 0.273 0.614 1.081 1.777 1.519
18 0.951 0.218 0.170 2.030 1.518 1.872
19 2.157 1.956 1.760 1.977 0.380 0.414
20 0.427 0.930 0.121 1.306 0.144 1.295
21 0.808 0.750 0.785 0.807 0.040 0.317
22 0.701 1.112 0.948 1.545 0.075 0.399
23 1.146 1.171 0.770 1.206 0.285 0.136
24 0.572 0.507 0.374 0.330 0.219 0.279
25 1.383 0.635 1.210 0.306 0.203 0.116
26 0.585 0.094 0.123 0.246 0.763 0.217
27 0.427 0.521 0.196 0.762 0.934 1.071
28 0.400 0.244 0.093 1.143 1.539 1.264
29 0.139 0.103 0.081 0.941 1.393 1.194
30 0.435 0.493 0.817 0.689 0.064 0.065
31 0.602 0.265 0.258 1.068 0.876 1.494
32 0.474 0.481 0.388 0.971 0.214 0.127
33 0.041 0.149 0.105 0.357 0.084 0.073
34 1.310 0.367 0.157 1.416 0.811 0.078
35 0.071 0.850 0.237 0.141 0.594 0.161
36 0.465 0.168 0.197 0.592 0.074 0.046
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Table 6. Detection of the viruses on different portions of passiflora branches by the mixture of polyclonal antibodies
against East Asian Passiflora virus (EAPV)-AO and EAPV-IB in indirect enzyme-linked immunosorbent assay (ELI-

SA). (continued)

ELISA reading (A s,,) of different portions on shoot”

Stem Leaf

Sample” Upper Middle Lower Upper Middle Lower
37 1.426 0.655 0.305 0.273 1.265 0.116
38 0.090 1.105 0.209 0.336 0.599 0.145
39 0.453 0.149 0.166 0.579 0.074 0.067
40 1.386 0.611 0.218 1.229 0.260 0.071
41 0.889 0.268 0.380 1.167 1.286 0.122
42 0.232 0.345 1.081 1.097 0.855 1.628
43 0.206 0.217 0.652 0.495 0.983 1.206
44 1.112 0.770 0.499 0.658 0.040 0.040
45 0.131 0.049 1.139 0.481 0.047 0.583
46 0.263 0.503 0.206 1.189 0.628 1.068
47 0.330 0.130 0.192 0.788 1.414 1.088
48 0.676 1.124 0.438 1.121 0.045 0.038
49 0.025 0.028 0.609 0.029 0.158 0.931
50 0.087 0.426 0.216 0.166 0.990 0.252
51 0.129 0.346 0.530 0.741 0.353 0.057
No. positive 40 38 35 47 38 35
% positive 78.4 74.5 68.6 92.1 74.5 68.6
Av. positive value 0.864 0.907 0.727 1.159 1.203 1.421

“ Tested samples are the diseased passiflora leaves infected by East Asian Passiflora virus (EAPV)-AO, EAPV-IB or telosma mosaic

virus (TeMV).

* The mean absorbance value of two replicate wells is shown. Samples with ELISA readings lower than two times of the healthy
control (2H-CK) are considered undetectable. The bacterial-expressed viral proteins are used as positive controls (D-CK). An-

ti-EAPVmix represents an equivalent mixture of Anti-EAPV-AOCP and Anti-EAPV-IBCP was used for reaction.

AT A 25 DU B 42 & i AR e E R R
EAPV-AOCP F{1 EAPV-IBCP i 5 % 77 i 4 %
HEHIDUE R o AR R4S REUR AT IE S S E
EAPV-AOCP F1 EAPV-IBCP N % T Hids »
T EA R s HHE R Y FEDR R E LR S B
HH A & R AIAL S5 potyviruses (& 1) HY
BB AR I BUR - I R E S Z A B 2R A
2SR E CP Bl - A ZE0H 55 M i s
it = SR AL A B HIRSH - 1 R Dh B  E]
AR ERE LTl EIE R - &

M8 B E R 3 < ol e s ) Iﬁt%ﬁﬁu\
R GE RS 4 2 H{EH5 Cymbid-
ium ringspot virus (CymRSV) (Chen & Chiang

2017) K B EE TeMV (Lee ef al. 2020) 55
2N B - FE LR AT E R B R
(5] 2 I s 2 Y Ao U - 2 s (b B FieieEs
M EZAEYIHERIRE

WHEZ TIBERAN R ERETESELE
JEEHE —ERY 45 5 (Shukla e al. 1988; Jordan &
Hammond 1991) » JyR#LIE R EEF - K Fs
Pt $6F JE [5] — 73 Y A [ D IR R 22 B (antigenic
determinants) TfijE4: (Souiri et al. 2014) 5 JLH
DlaRME CP BiiRr##E ML i &
BHEEHFERBHNIFHE MR E (Shepard
et al. 1974; Shukla et al. 1989) » % THifa N
IR T B 365 [5]97 25 22 B R MR A R R R« &
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Table 7. Field survey by detection of the passifliora viruses with the different polyclonal antibodies in indirect en-

zyme-linked immunosorbent assay (ELISA).

No. of samples positively detected by indirect ELISA

Field” Tested no. samples Anti-EAPV-AOCP Anti-EAPV-IBCP Anti-EAPVmix
Puli 1 40 30 31 36
Puli 2 15 12 10 12
Puli 3 30 28 9 28
Puli 4 5 5 5 5
Puli 5 32 9 6 11
Puli 6 50 43 42 47
Puli 7 27 23 22 23
Puli 8 39 31 30 33
Puli 9 22 11 11 11
Puli 10 29 28 27 28
Puli 11 23 21 22 22
Puli 12 28 19 18 20
Houli 47 42 41 45
Total no. 387 302 274 321

“ Tested sapmples were collected from different passifiora fields located in Puli, Nantou County and Houli, Taichung City, Taiwan.
* No. of the virus positively detected samples was conducted by the in indirect enzyme-linked immunosorbent assay (indirect ELI-
SA) by the polyclonal antibody against East Asian Passiflora virus (EAPV)-AOCP, EAPV-IBCP and the mixture of EAPV-AOCP/

EAPV-IBCP (Anti-EAPVmix) at equal ratio, respectively.

R E AN IEYEENS 0 BAR
R A BRI H A [E 5 (BORANK S ) [F
R R A B RE - FEE N AN B SE B H AR
%L 2 DL BRI B CP AR E AR - [FINF
N REEE L BAHAERERETEE
HEANTALEBE L EHUE AR - LEH
A 5 M A R R B R 3 BRe o A BT
HY B 7 B 18 A T (] B A H OB S AT R 3 cu-
cumber mosaic virus (CMV) ~ papaya ringspot
virus (PRSV) #1 groundnut bud necrosis virus
(GBNV) (Kapoor et al. 2014a) ; =] [0S fg 0]
$% = 95 3 potato virus Y (PVY) F1 PVX (Ka-
poor et al. 2014b) (% TTHifE% -

A 7E DL B B2 5 EAPV-AOCP =, EAPV-
IBCP {1yl & 14 & 5 5 Ry B S 1 {18 1l 84 g H 2
HIEbiRS - A5 RIEA 7 [F 8 00 % fE poty-
viruses (YRR (R 1~ B 2) s A B RWHE S
MBS A A HE BLAY EAPV-AO ~ EAPV-IB
1 TeMV » B Al ) F 5 3% @ HJ EAPV-AO 73
HEPR ~ 22 TeMV 47 B PR A8 R HY B & ST

HUR# PVNV (£ 1) > BA S EkHERER
R E B RS2 &) aE AP RRE G R’
Anti-EAPVmix #E/TfH B EA BT
th 19 f&# 57 ] potyviruses BEmmAYRUR » LHR
EAPV-AO -~ EAPV-IB {1 TeMV & 5 4H 4% 1Y #
T i e 5 W 1)3%]31/1%%%% &R Anti-
EAPVmix fa i (2 2) 5 AN iR B H
e 97 A o Y e MU S B Y R R DL
J‘A’ﬁ"ﬁ/tb &AM B DU — 18 % s s ok A
IR (£ 3~ F 47 BEEAWHEHFER
iy EAPV-AOCP/EAPV-IBCP #i f& )5 &t Al 5
A AR E EE R AE potyviruses FERT
T IR RCAY » 5 AT & R HIREAA (o8 T B RO AR
WHERAIEYI®R - TEE Y8 & B A 4H 4% N
B RS540 (Chen et al. 1999; Chen ef al.
2013) » (Rt PAR SR AR R 3 > HIC S
B E AR B AL AR T h Y R W > Bl
DI B2 H B & K S AR AR 2 BB gl =]
& E % H Plantago asiatica mosaic virus (PIAMYV)
fm 57 L JES S 12 (Chen et al. 2013) A Hf}
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Improvement of Wide-Spectrum Detection of Different

Potyviruses Infecting Passion Fruit by the Mixture of

Two Kinds of Polyclonal Antibodies Against East Asian

Passiflora Virus
Chin-Chih Chen"’, Fen-Lang Chiang’, Ying-Huey Cheng', and Jia-Yi Liao’

Abstract

Chen, C. C,, F. L. Chiang, Y. H. Cheng, and J. Y. Liao. 2022. Improvement of wide-
spectrum detection of different potyviruses infecting passion fruit by the mixture of two
kinds of polyclonal antibodies against east Asian passiflora virus. J. Taiwan Agric. Res.
71(2):101-121.

When the virus-infected passion fruits showed woodiness symptoms on fruits, the fruits were
deformed and smaller resulting in a low juice rate, poor flavor and quality, which could cause a great
impact on yield. Two East Asian Passiflora viruses (EAPV-AO and EAPV-IB) and Telosma mosaic
virus (TeMV) are the three main potyviruses infecting passion fruits in Taiwan. In this study, the poly-
clonal antibodies against the coat proteins (CP) of EAPV-AO and EAPV-IB were respectively pre-
pared from immunizing rabbits with the bacterial expressed viral CPs, revealing that both antibodies
have a wide-spectrum response with 19 tested potyviruses. In indirect enzyme-linked immunosorbent
assay (indirect ELISA), the equivalent mixture of polyclonal antibodies against the CPs of EAPV-AO
and EAPV-IB, denoted Anti-EAPVmix, could also be used to detect passionfruit isolates of TeMV
from Taiwan and Thailand, and to improve the detection rate of EAPV-AO, EAPV-IB, and TeMV.
The distribution of viruses on plant branches was detected by Anti-EAPVmix. The virus was detected
at a high rate from the upper part near new leaves, which is recommended for sampling. Our result
showed that the mixture of EAPV polyclonal antibodies can be used to detect not only the three major
passiflora viruses in Taiwan but also other potyviruses to save the detection time and costs. The de-
tection method can strengthen the field survey of passiflora viruses and the internal control of healthy
seedlings.

Key words: Passiflora potyviruses, Polyclonal antibody, Antibody mixture, Wide-spectrum detection.
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