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HEEE: Strawberry Mild Yellow Edge Virus
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B<efl ~ 25508 - BRSEME « B3 ~ JTAFH - 2022 - BLEHH S strawberry mild yellow edge
virus $ 7 BUERIEAIB 8 B RIESE 71(3):199-207 -

AR W RATIRE M EE (Haemanthus multiflorus Martyn.) 3 i 2 38 &k 80k SR BBUKF » A BT
R T % A ¥ i A % 8% F (strawberry mild yellow edge virus; SMYEV) & & E#iE G AR 2 E T3 74
(SMYCPw/SMYCPA) * #| il R 4885k - % & Bls 4k 4 R J& 7% (reverse transcription-polymerase chain reaction; RT-PCR)
FTIEhE h FAME 49 838 bp tYALER i FX 0 BAZ Y EL T B AR 0 SRR SMYEV o R R 5 33 SMY273u/
SMY273d 5] T-#f - #47 RT-PCR »AfF & @ B 3£ % SMYEV 694 A& - 24w e & F F% 5 ibia i SMYEV
Z I E 5 10.6% © AR A B SMYEV % Liudd o AF SMYEV-CP #) 726 184 H B - 71 % 787 R LAl
pET28a (+) £ » #A1 3> Escherichia coli strain Rosetta (DE3) #a i N » 354 R 35 T8 4926.7 kDa X sh &M & &
M ERE OB M LIR ARG ET S TR - AEF BEE>HF - B (#206) 277 &€ SMYEV %
7L (Bioreba Ltd., Reinach, Switzerland) 3 T ¥ K5 52 A7 & L2 SMYEV-CP % & A 7 & SMYEV E# 18 &%
AR TEEEAAERE  LARZ S ARM TR EHHMK L SMYEV » i 1§ 1 % 48 b
BRA IR — MR B X B R 4§ IR M 5 AT % (indirect enzyme-linked immunosorbent assay; indirect
ELISA) RJ& W » %R EHH B2 SMYEV ERJEFA (Aygsan) H4 0.15-0.21 X H > 48 Bl AR 5 oA 77 & 488
A A SR ALE A 0.26-0.54 ] > ST AR & 30 0% 5 RE R § LB X ) IR AT 3K o R R 73 RAN
Bl M et SMYEV % 3 » B2 R s F 0 dfitk X 0 T4« BraTAE X SMYEV % U4t & RT-PCR 4
Ho R TEIHEE SYMEV XA AN PTRAARFEEMBELEGZIAELY -

RRSES | SEECAIEENE - ) THOE - SICHUM - RT-PCRARH -
BIE FEEREH 14.7 (80T 5 ¥ TR0 e & 12 1 SR Rk

BEREAS&ENE > vEethalinT - Hik
1S Ry BRUERYESE © T34 7 sth 15 B FR BC
%~ PEIREE - HAREE - 5ETERZE
WHEZREE Z R - IRBETERREZ
EgEEYEHER (https://agrstat.coa.gov.tw/
sdweb/public/inquiry/InquireAdvance.aspx) %
T 2020 FEREHFEE RS RME 527 ha > F

(5 88% DL b)) BLHEAH ~ il - A8E -
o EE - BEEREEEMET - BNNEE
NRERHE ST FaENEENTELELS
S WEIEEEAER - HaEEE -
BRI A sk R B S8 4 25 fE (Martin &
Tzanetakis 2006; Torrico et al. 2018) » {XJE 5
EEAFRHESNCESHEZR > WE AR
TEEHRANZTREE  HEHELMBEEES
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RN - R IR R B T f2 B AL 5 A1
IR BEMARERES B4 REUEZHEK
59 (Freeman & Mellor 1962; Bolton 1974;
Dara 2015) o % DU E AR IE B BIE I REA »
A EESEHEEE D -

BRI HiEHH (strawberry mild yel-
low edge virus; SMYEV) £ Potexvirus &% 5
KR HERET EHEY) REE (Hepp & Mar-
tin 1992; Jelkmann et al. 1992; Lamprecht &
Jelkmann 1997) 5 ¥ 5 7] & H A (5 1 RN
967 1 B A B ST B T (R 0 BOEIB L B
5 (Krezal 1980) - E 4P # Z SMYEV J& 4%
BEEHRESGELRE IR EEREKE
30% RO iE g AR L R EE R S
518 (Martin & Tzanetakis 2006; Tzanetakis &
Martin 2013) ; {H 5% E < SMYEV B f& 5 44
W EEANEIRREES (Torrico ef al. 2018) -

W SMYEV RS i R B 6B IER
ek S 2 A AR 2017 5T R A EY
SNSCIBRET R > SMYEV 2| F %} SMYEVdeta/
SMYEVdetb (5'GTGTGCTCAATCCAGC-
CAG3'/5'"CATGGCACTCATTGGAGCTGGG
3") (Thompson et al. 2003) » DLIZ 8 §%- 55 & Bl
i $H K7 £ (reverse transcription-polymerase
chain reaction; RT-PCR) #% ] 2017 & F ¢ &£
HEEZ S5 EXE T 4 585 &l g
i ¥ SMYEV Z 87+ B » BATRGEY
271 bp K/NHAT 5 #E— K55 RT-PCR B 1iE
EVETRERER » SREEEBER AR
&0y (National Center for Biotechnolo-
gy Information; NCBI) £ [RE&#lE (GenBank)
FEE$: 7 SMYEV (Accession no. AJ577358)
I EEE RS E 97% ML L 95 e
ATRE R 2w e - #E—D Rk SMYEV #&E
(coat protein; CP) A% B 77+ #E 17 188 i B iE
Fe o 3 [F] B 43 7.3 I 75 2 RT-PCR A IR il
[EAh o B S SMYEV > % oriiss » DLEY
fli R RRANE Y SMYEV 2 fg HIR R -

MFE Ak
SMYEV-CP #%BsD i&E
RT-PCR 14 i SMYEV-CP ¥ 8 F B -

rere

]

718 53

AW FEe st ik E 2 &S SMYEV-CP & HiR
I 2 47 838 bp &% Bk | B Z 5[+ ¥ SMYCPu/
SMYCPd (5'CACAATCGCCCTGGTCAG-
TA3'/S'GCACTCATTGGAGCTGGGTA3") »

FI 72 #E 17 B0 B RT-PCR [ JE 5 2 AL
16 ) % B (W &= 25 HUEU B 48 (Plant total RNA
mini Kit, Viogene, Viogene-BioTek Corpara-
tion, Taipei, Taiwan) B¢ - MITEEIER H
B m 2 2 B EE (total RNA) Z£HL S

RT-PCR 7 JE 5 {4 /5 2 B B2 B RT-PCR 3
2H (Invitrogen Co., Carlsbad, CA, USA) it
75 1M 25 uL EET T A BIBIA 1 pL
45 RNA ~ 12.5 uL 7 2x Reaction Mix ~ 0.5 pL
2 SuperScript 111 RT/Platinum Taq Mix ~ % 1
WL 2 10 pM B HEF1 TS| T/ 9 L e
7K [diethylpyrocarbonate (DEPC)-treated wa-
ter] - FTARANE G I1%& - NEIEERIE
% (Biometra T3000 Thermocycler, Gottingen,
Germany) F1#ETT » 3¢ E R ERFAT 50T
N HEAT S $% 30 min ~ 94CE ML 4 min 5 2
% #E 1T 26 {lil PCR fEIR [ JE : 94 C T & 14 1
min » S0C F4E& 1 min > 72CFE & 1 min

e —EER Y 72CEE R ELEEF 7 min -

[ZFEGE L 1.2% Bk IFE (SeaKem, Agarose,
Cambrex Bio Science Rockland, Inc., Rockland,
ME, USA) #E1THI5E -

SMYEV-CP ¥ Wz Fr B 5E ~ 1% H B MII%
FEWe e\ 53 Ht ¢ KA SMYCPu/SMYCPd 5[+
Y} #E 1T RT-PCR [ JiE F 0 i Y 2 75 £ 838 bp
KINZ %W | BeEY) - BEE Y pGEM-T # S
= (Easy Vector Systems; Promaga, Madison,
WI, USA) » DL %8 & A i A 7 51 2 B JE
o WA EFAE (AREYRHAR
a8aith)  LEBKEEFEST
HERHEERFY > Fris 51 2L Vector NTI Suite
(InforMax, Inc. Wisconsin, USA) 43 17 ik #5 #E
1743 #fr > i 82 NCBI-GenBank k& [K & f} & [
CL 8 #% 1Y SMYEV-CP [5 51 #ETT 1% 1 B Je i Bx
BELLY 7 -

A RT-PCRIAFHEBHNES SMYEV £
B
AW FELLE

A

TEE 27 51 F ¥ SMY273w/



% SMYEV 7 B A i U8 201

SMY273d (5'AATTGTCGCTGATCTGAACG3'/
5'GGAGTGAACTGGAGATTGGC3'") [\ RT-PCR
Em il b BN R FE - DR
fa A SMYEV ZEhA » BEALL 2348 (iR
REEEERE Z B EER T2 > Efbitad
ZIRHELM BRI 273 bp -

SMYEV-CP EAXRIEREZ TR E
ERd g 8 W SR ERM

R FER % SMYEV Zotiife /2% DUIE
RAMEREEODLEERBEHE M ADR
Z 7770 (Chen et al. 2006) - & Jeakiats [+ ¥ SM-
YEVCP-PEuW/SMYEVCP-PEd (5'GTGCACTTC-
CATGGGAGATCAGC3'/5'AGCTAATCCTC-
GAGACGTTAAGCG3") LSRR &L 729 {E
ZEg (& % 251JJ:E% TAA) Z SMYEV-CP
Fe 51 o 3 #E — 2 3 T s 32 B # RS pET28a(+)
F (Novagen, Inc., Madison, WI, USA) » Bl
7> Escherichia coli strain Rosetta (DE3) 4l
NFEEMEEEA ZER  BHEE>TEY
26.7 kDa Z 4B #R I 0 4li(big - R R
1 mg mL" DB FLR - 3558 B /KR LR
RARAE (GEKET) BiTEHE 1 X #
44 wk 1R R RS DL 2 T HLES (#206) -

1. f@HA strawberry mild yellow edge virus (SMYEV) &

EERE T ARLRS -

Fig. 1.
mosaic or (B) asymptomatic symptom.

1 ABH 58 AT B B (#206) 1T B SMYEV
% tHi A4S (Bioreba Ltd, Reinach, Switzerland)
73 Al DA T 4 =X B 22 i 45 o SR W B 73 i 0% (indli-
rect enzyme-linked immunosorbent assay; in-
direct ELISA) F175 /7 25855 (western blotting)
TR R R W E L #R - ELISA 2 B
Ty 08 DL i 72 # 17 (Clark & Adams 1977;
Chen er al. 2016) » 4 2 B K EIN A EE
F5 1 mg mL™" 2 @GR 22 E (p-NPP)
(Amresco, Solon, OH, USA) » ZJ& 40 min /% *
PLELISA #51{E 4 (PTI max micro plate reader,
Molecular Devices, Sunnyvale, CA, USA) &
HUR & 405 nm [ Z W ULE » KR Sn B WE KR
2 18 7 (EREEE R W UE B R RS IE R E -

TSR EET AR
AU EEER A& /A E (E 1)
F A SMY273u/SMY273d 5| + ¥} # 17 RT-
PCR ZJE - o] fg i #1E SMYEV FHHIAUI 273
bp Z %M Bt (18 2B) - #E— 2 K| v] 1 i

FHEEREHEOFY 25T H (SMYCPu/
SMYCPd) #77 RT-PCR [ JiE » o] G D fE15 K
/NERTEAGEAEFTAY 838 bp #% 8k F B (1B 2A)

FEmtRIER (A) EREEIREUEEED (B)

Strawberry mild yellow edge virus (SMYEV) can be detected in strawberry plant leaves (A) showed brown
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B2 DINER-TeHEENERIES
strawberry mild yellow edge virus (SMYEV) 2~ & Jk
c fTM: Ky T EAER G T T2 T3 T4 R
TS : B R EE4H4% S 17D SMYEV IEHfIR L fTH:
{RFF R TR S - DA ¥ (A) SMYCPW/SMYCPd
2 (B) SMY273u/SMY273d Fit ¥ il 2 1% 7 B o7 5l
s 838 bp Al 273 bp (FFHTHE) °

Fig. 2. Agarose gel electrophoresis of DNA products
amplified by reverse transcription-polymerase chain
reaction (RT-PCR) for detecting strawberry mild yellow
edge virus (SMYEV) in strawberries. Lane M: molecu-
lar marker; lanes T2, T3, T4 and T5: SMYEV-infected
tissues; lane D: the positive control of SMYEV; lane H:
the healthy control. The expected 838 bp and 273 bp of
PCR products amplified by the primer pairs (A) SMY-
CPu/SMYCPd and (B) SMY273u/SMY273d (arrowed),
respectively.

&EETE Y pGEM-T B 8 b0 1T T e 17 51
EFo o GERERHAEEERRER g
fFHY 4 (EZEER (T2 T3-T4~TS5)» HEF
SMYEV 5% H % e i R 51 2 F k> &
S RE CP 4t 726 1% £ f i & 242 (i fz
Hi% (18 3) > H CP j#ARE 75139 81 GenBank
ELE$% 2 SMYEV (Accession no. AJ577347 -
AJ577358 ~ EU284709) £ & % 99% DL 4
EE (R 1 B3 (REEEQAZERFYS
T8 4SRN By SMYEV Ji# o

BREHEENETZEREREESERD
3£ 292 {E 8 & > DL SMY273u/SMY273d 5| F
¥ 77 RT-PCR Al ([8] 2B) - =] A HY 81 7 H
SMYEV Ji #H %1 7 BE4Y 273 bp HILA 31 H
in 0 Ak SMYEV 2 i H %47 10.6% ©

rere
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KIZE L SN F A IR & R I A4
FIH SMYEV-CP $LJ - JAFE J7 2B AH A]
BATEE SMYEV % THi#8 (Bioreba) A&
RFEL Y T RETHME26.7 kDa Z I BEE
IFE X FEWBAS (B 4A-B) » H i indirect ELISA
T M EE T B GRS 2 STE(E (Aygsan) 572 3.8
(F2) BnmERNMEHEOESHEER
SMYEV-CP Z $ii J5f 1 - H 1% % DL H 81y SM-
YEV-CP %It Hifie (#206) G 5 £ B A
¥ u] B SMYEV-CP £ E H K & SMYEV
IEEIE G0 FRAS 53 7 B R A I SRR (]
4C ~ [E 5) > ol E & 2 SMYEV (& 5) »
BT SMYEV IE ¥} 08 5 0 55 PRI 35 8 FE (R
BENE B ATHEMUMTENRNER
S FERBAEA ([ 5) « 17~ indirect ELISA fg i >
H# >~ SMYEV Zytiifg rJ#lni & SMYEV ¥
W mEEERIE (R2) BABEEEHES
SELIEE—MKIIE (B 5 BrAEES T
YRS A T Z e R R R 0 H S H At A
BHEY) (BIEH - 2AENk) 2 @FER 4H48%
A GELEFE-MERIE GEREET) M
BAE SR B2 M Y) > fd 5 40 4 5 FE 2 8
AEE o HERTE SMYEV %t Hiig st
5o BhAM 0 #EEHAE indirect ELISA B(7g J7 2R &
o R DI E R 2 SMYEV 85 E 4
1 By 2 FEF IE SR Sl > fiem 2 B g s
Z SMYEV %t iifa & g - ¥ EEthh e
SMYEV IF ¥} 8 i 2 T R BAE 4558 (R 2~
5) > AR SMYEV sta il fH > 1E ¥
B -

H#” SMYEV-CP % Tiifg o] FEH I in-
direct ELISA K 74 )7 & BE A k5 0] SMYEV
R AW T4 BB R Z A SMYEV £ > DL
H# ” ZorhifefofleF > H indirect ELISA 58
el (Asosum) ZIERFEELFE 0.15-0.21 Z [ >
i A8 BB f i B Puis e ) 2 1B S TERE E T E
£ 0.26-0.54 [H] (% 2) s N ER EEAIEmD
TSP As il AT S < S8 (E 2 B SRS AH EE
AlmE I (0.24 vs 0.14) (£ 2) - {£7577 &
BESERSHIT > B ELH RT-PCR 3 01 A /i o
SMYEV Z B& 444 i > B H BAH S HiEe
EEZ RIERFI RS (8 5)  EEFEE
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3. A[EFE strawberry mild yellow edge virus (SMYEV) 53k 2 828 (A R AR FP 5L S -

Fig. 3. Alignment of the amino acid sequences of different strawberry mild yellow edge virus (SMYEV) isolates.
SMYEV-T2, T3, T4 and TS were identified in this study. Three SMYEYV isolates (with accession no.) available in
GenBank were used for comparison.

1. H&F strawberry mild yellow edge virus (SMYEV) HABE RS > E BEREIINMIERERE
SrEREIREA S5 GenBank 7 MH [ g5 4 & L A AP Kol #E45 o (Conci ef al. 2017; Franova et al.

Hl 7 bR
Table 1.

2019) -

Ifercept identities of the nucleotidps and PR B E SMYEV fHHIE & 4 b

deduced amino acid sequences of the coat protein (CP)

gene of strawberry mild yellow edge virus (SMYEV) % Beta A8 R WAHE - L HB S EIFRRC %%

isolates to SMYEYV available in GenBank. S R A % LU B B (Post.
% identity of CF* huma et al. 2002; Thompson et al. 2003; Martin
SMVEV fsolaie CPont CP-aa & Tzanetakis 2006; Ragab et al. 2009; Tzanetakis
SMYEV-T2 100.0 100.0 & Martin 2013) » §1 F BSES L M REE
v " 2 PR HRIAE Lo 1. 190 X
SMYEV-T4 99.6 99.2
SMYEV-T5 999 996 rE%*RE/EJH—J“TU\*?EQ@MEJ/f%ﬁ é’%ﬁ
AJ577358 98.5 99.2 Wﬁﬁﬂ%ﬁJ%@Xlﬂ‘ﬁ)ﬁZ“ = N
EU284709 98.5 99.6 ~Z SMYCPu/SMYCPd 5| ¥} 1] & F > RT-PCR
AJSTT347 97.9 99.6 T B B 8 1 0 & % £ & SMYEV-CP K H [

“ Sequence analysis was conducted by using Vector NTI Suite i 4% 838 bp 2% R B (. 2A) > IE HT 8

program (InforMax, Inc., Wisconsin, USA).

SMYEV 4y Btk g FIEEE E 2 > DUt
O TS SE AR 2R o i SMY273u/SMY273d

PR 2 B G (B 5B) « i bl 2 FR g 5175 RT-PCR > o[ LA IE SMYEV-CP
PGSR - MR TTRE N E SRR HEE R E  EIENEY 273 bp 2B B: (1B 2B) > fERH
R SCRDURR I EEATE - Wit - B85S SMYEV ZSEET -

M= SMYEV DLZTTiife 1T ta s 5

i b4t SMYEV 8 & 0 % B 77 + R 1%

EAGRAAENRS - NREREREEE  RT-PCRIGNIRES THRNEZGER > 5
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2. FIFHEFI 2 strawberry mild yellow edge
virus (SMYEV) il & M8 B T Y 2 T hiie it
fid o P 2 S S T R BT o M B A M LR R R
B -

Table 2. Detection efficiency of the polyclonal anti-
body prepared from the bacterial-expressed fusion coat
protein of strawberry mild yellow edge virus (SMYEV)

in indirect enzyme-linked immunosorbent assay (indi-
rect ELISA).

ELISA reading (A os,m)”

Samples” Ab-SMYEV#206 Ab-SMYEV-Bioreba
T2 0.189 0.526
T3 0.157 0.359
T4 0.145 0.441
TS 0.212 0.544
T72 0.119 0.226
T74 0.125 0.179
T76 0.150 0.264
WF1 0.178 0.264
WE2 0.157 0.231
WE3 0.174 0.236
WF4 0.162 0.207
WES 0.184 0.265
WEF6 0.067 0.183
WE7 0.111 0.295
D-CK 0.525 0.874
D-BEP 3.572 3.808
2H-CK 0.140 0.240

“ Tested samples are preserved diseased strawberry materials in
the laboratory.

*The absorbance values were an average of two replicate
wells. Samples with ELISA readings lower than twofold
healthy control (2H-CK) were considered undetectable by in-
direct ELISA. D-CK represents the commercialized SMYEV
control purchased from Bioreba. D-BEP represents the bacte-
rial-expressed SMYEV coat protein.

FURZ M S RWEAEMS TR 1A SMYEV »
BEBENZ EECH SMYEV #4 - #i AT ia
R ENER S A —E g5 EHERE - HA
TR ERS > REA KRBT 0 LB
NG EEERIRER N EEREE T — 2
(Tzanetakis & Martin 2013; Conci et al. 2017;
Torrico et al. 2018) ; NIt - B i & K 5
NEEENEENEER L BB T
AR S SRR AN BEEHEES -
R R e REUR T Z LB o il ~ %

B71E H3M

kDa M pET

55 -

(A) 40
35 -
25 .

eBEP

15 M-

55
(B) 40 (NN
35

28 —
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55 N
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4. JERAE K8 ER B E & strawberry mild
yellow edge virus (SMYEV) sy #bkat &M EH >
SDS-PAGE &k K 755 SEESH7T - (A) SMYEV il
EMERIER (26.7 kDa 5 FjiHFTIE) Z SDS-PAGE
EHEEKE - Z MRS B EL (B) Bioreba /4 H]
HEA (C) B8 SMYEV % T Hiig #1775 /7 S Bk
ESHT e ATM D EEE S TR 1T pET 4
H#I 2 pET28a(+) EH (RARHHED) 17
BEP : 4RI 2 EN © {7 eBEP @ 4i{big
IR RIRAH I ED -

Fig. 4. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) and western blotting assay
of the bacterial-expressed coat protein (CP) of straw-
berry mild yellow edge virus (SMYEV). (A) A 26.7-
kDa bacterial-expressed fusion protein of SMYEV-CP
(arrowed) was observed in the SDS-PAGE assay. The
proteins were reacted with (B) the purchased polyclonal
antibody of SMYEV from Bioreba, and (C) the antibody
#206 prepared in this study. Lane M: protein markers;
lane pET: IPTG-induced bacterial cell lysate containing
the expression vector pET28a(+) without SMYEV-CP
insert; lane BEP: IPTG-induced bacterial cell lysate
containing pET28a(+) with SMYEV-CP insert; lane
eBEP: the purified bacterial-expressed SMYEV-CP.
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5. DIARERIEZ Zehife T 7 8% - &
ISR PR 4H 4% 2 strawberry mild yellow edge virus
(SMYEV) &2 I i 73 7 8L (A) i (Bioreba) I
(B) E# (#206) Z ZIThide N IE - fT M EEHE Y
T-BEAF 17 BEP : 4i{L1& 2 HE R SMYEV #
B 1T 1-6 1 AL SMYEV Z EEHERH A 7D
T SMYEV IE¥f i (Bioreba) (RF#AFTE) - {7 H
(R A A, -

Fig. 5. Detection of strawberry mild yellow edge virus
(SMYEV) by western blotting. The tested samples were
reacted with (A) the polyclonal antibodies of SMYEV
purchased from Biovera and (B) self-prepared in this
study (#206). Lane M: protein marker; lane BEP: the
purified lysate of bacterial-expressed SMYEV-CP; lanes
1-6: virus-infected strawberry leaf tissues; lane D: the
positive control of SMYEV (arrowed) purchased from
Bioreba Ltd.; lane H: healthy strawberry control.

HREE P Kk Z il A AR N EE A
% SMYEV Z&C8% + HATEIA RS Z 550
SMYEV %} » i R HALK R E 2 L8 -

AWTFE L E S EN B 8 SMYEV £t
HURE K RT-PCR A M IR - REAHFA B T2
FHEETE SMYEV 2 B ERaflgE ST - R E
R E R B A E ZmE o LHER 2018
8 HEHTE R Z R g FEYIIIERE R
NEZ EEEEREREFEEAN T oK
#i SMYEV B &BEN S RFER 2R R
TEHE » AWTEFTR % 2 SMYEV 5[ 1$#f ke H
RT-PCR fa AACIE ) By AR B € 2 i S5
AL > HiEREE:EEEES Z @R LY
MR -

5| SR
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Identification and Development of Detection Reagent
for Strawberry Mild Yellow Edge Virus

Chin-Chih Chen"’, Jyh-Nong Tsai’, Mei-Ya Chen’, Jia-Yi Liao’, and Fen-Lang Chiang’

Abstract

Chen, C. C., J. N. Tsai, M. Y. Chen, J. Y. Liao, and F. L. Chiang. 2022. Identification and
development of detection reagent for strawberry mild yellow edge virus. J. Taiwan Agric.
Res. 71(3):199-207.

Strawberry (Haemanthus multiflorus Martyn.) samples showed brown mosaic or symptomless
were collected in Miaoli, Taiwan. Using the newly designed primer pair SMYCPu/SMY CPd specific
to strawberry mild yellow edge virus (SMYEV), an expected 838-bp DNA fragment containing the
full-length coat protein (CP) gene of SMYEV was amplified by reverse transcription-polymerase
chain reaction (RT-PCR). The nucleotide (nt) sequence of the amplicon was sequenced to verify the
identity of the virus. Besides, the primer pair SMY273u/SMY273d was designed for RT-PCR to de-
tect SMYEV in strawberry fields of Miaoli and Wufeng, Taichung, with a detection rate of 10.6%. On
the other hand, the SMYEV CP gene with a length of 726 nt was cloned into the expression vector
pET28a(+), and transformed into Escherichia coli strain Rosetta (DE3) cells to express a fusion pro-
tein of SMYEV CP with a molecular weight of about 26.7 kDa. The fusion protein was purified and
injected into a New Zealand white rabbit to produce a polyclonal antibody against SMYEV CP (#206).
In western blotting assays, the self-produced #206 as well as a commercially available polyclonal anti-
body (Bioreba Ltd., Reinach, Switzerland) can react positively with the E. coli-expressed SMYEV-CP
fusion protein and the commercial positive control of SMYEYV, and has no non-specific reaction to
healthy strawberry tissue. However, due to the low virus concentration in strawberries, these two an-
tibodies failed to detect SMYEV an indirect enzyme-linked immunosorbent assay (indirect ELISA).
Here, we first report the molecular identification and incidence of SMYEV in domestic strawberries.
The polyclonal antibody and the RT-PCR methods developed in this study can be applied to establish
the capability of the detection of SYMEYV in strawberry plants. The developed methods could be use-
ful in strawberry propagation to produce SYMEV-free seedlings.

Key words: Strawberry mild yellow edge virus (SMYEV), Molecular identification, Polyclonal anti-
body, RT-PCR detection.
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