P LIS A 147: 75-88 (2020) 75

?3»%'/{“’\7‘}};\"5-&_\1}! v Fim G F %~ ﬁl"gﬁ "/\}ﬁ'ﬁ**ﬁ/?ﬂ
2 fr !

A EEFIFm IR § O

W=

2B B R R A I E L E o T K E & 2 BT #k S0 3 (bamboo
mosaic virus, BaMV) gt » s 8B Bl & - HA AR E B3 - AR EEZH TR
GUH R R B ER BT A I SURBIIE R EE R 12 - DT AL 2 BaMV 8525 [ (coat
protein, CP)$i[11)% (anti-BaMV-CP serum)fgfll{% » HiE F BaMV Fiitein o #HE—DHEUE
Pl B8 - LA GenBank F1EL41 BaMV-CP EL N FEFIFrEst 2 5 | -5 TR 5%
B &l g#SE S (reverse transcription-polymerase chain reaction, RT-PCR) » $#1ig H B 7H HAAH
FF4J750 bp 2 DNA J5 B © th DNA J5 BRECHEEIE ~ TEFp koot » BURHAZ TR r 51 Ed
GenBank [ 84% 2 BaMV CP FRRAH[E][E (identity) K> 72% » SRR EIE P51 2 AH [F]
&R 80% » HfEsE fs BaMV 2 CP BN » Wit CP AR AYRHEE 44 f BaMV KIt
BEFE IR (BaMV-DK) - 58U =B — 1Y BaMV PUE > L pET 4 1F E. coli Rosetta (DE3)
WA EZRI BaMV CP R4 LR H R R T8 427 BaMV ZHifilE(RB2025-BaMV ¢
RB2026-BaMV) » H 5B H—M » AR HERESEHE] BaMV - Kl f £ BaMV fd#
A IAEHITA -

BASEEA AT PTERGURTE R - AR RBR R EN
H &

BRI BT EEA 3 RIRT ~ G617 - BRISETT AT RESRTT - EFRTAYIE ~ REE K
B HATEIEA B SR BT E AR 0 2019 [RS4SR B R T T B AR T A
BAERE 1,436 NE o FEER 16,095 AMEY o DUERTE L EREEES B REY) - R
Feffrei B - E il st e A SR DU B 7 s U7 =X Bt DAFEE &y - S R B R
B » SR ERZTIGNN - B4 5-9 H @M Ta B -

FTEbT LT B P L R S A 5 0988 5 -
MTBIT SRR B TR N E R RISEI A - BIER R - A -
R LATR A EIACHE -
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2010 4 9-12 H7E 3 {EFEBRE T R CRDT ~ AV RET) » BT 7 B SRaEHE - #E
SRR TR SUR TR S i = & ] 2 38% » i (ENIE TN 25% » H IR A = s a5 &5 <8
& ERTER ST AR AR 2 B - 1974 SR EWYESTR > B BRI o BB EET A
FEERATS [FE - Afida 44 BTk 407 35 (bamboo mosaic virus, BaMV) ! - BaMV 2 % H &5 EiyiiE
ZWME—YHEE Bl Potexvirus & - BB ER RNA ERES - WHERL L RGN - R FIRE
PR ¥ IRAC IR D o M Z R R R PR A R R EREREE - K%
WA O R VTS AR - TTRER IR TR - 125 R JPRGE b Ea LRI R & M3 E
HERFEIREURE > TR BTt gE b & TR e 0 2 R ER RS HIES - BRGE NS
BI7(E—) - ERTEARSEEAL - BT 2 B E R

PrgGURE 207 1977 FAEEFE#iELst"™ - brEgsEsh > BaMV E&E RS iR e » sk
¥ TEINCEEE  EIFE - JEEE R P BIARES) BOEARITE 21 i A (e e g gE ] DAY
TEEYIRER S - NI A RIS SRR e 27 TR A S S s S - TR 2248
TR 2 MR AU » BRI GORIE St 2 e BaM V-free INEY) - 1989 FEATHI IR (R BT =R
B B REEEAS & Piisia E E(enzyme-linked immunosorbent assay, ELISA){¢ HH &5
BaMV 4+ T EIE IR AR - A4 R BaMV 2 &R0 TE b B4R TR AR o iR TAERK
B o (B P 4R 2 i A L 5 AR B 5 M FEIRIRR T > BE R 40{L BaMVEY > [RIELAHIZEFIFH
HHEI(E. coli)ZE] BaMV Z B425 H (coat protein, CP)EUE ZIThife - A HFEERZEE BaMV il TTHE
PR > DU T B AR BaMV JRETTREARE ~ 0T 8008 S 7 e[l
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— ~ PTHR&U7 FE(bamboo mosaic virus, BaMV)EAETT_FIERREHTIRTE - (AR 1 HE 23R
FAFTAREEE - R R A $] - AT AL - (B)MIE & H B sk tH I Z 5k
REURTE © (OEGEMRA TR Z sS4k fHEIIREL RS TR -

Fig. 1. The symptoms caused by the infection of bamboo mosaic virus (BaMV) on bamboo plants.

=

(A) Short spike-like lesions on the transverse section of the bamboo shoots, the farmers
commonly call "bamboo spikes", that caused the hardening of the tissues on bamboo shoots.
(B) The young leaves usually show chlorotic mottling or mosaic patterns which run parallel
with the veins. (C) The necrotic streaking on leaf sheath of the matured bamboo stalks.

MEIERTTA
—  REIREURSS

3=22(12)

HE PTG R T RS E - PRIESEFEBaM V A RRETHTEE - 1] anti-BaMV-CP iU

AT TR B R S e ATt B (indirect-ELISA)YRa i - BEMU 23R IERE Z AR - IR IEEAY
oz (AR E R -
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Z ~ REEsk-BE A N5EEC ;2 FE(Reverse transcription polymerase chain reaction, RT-PCR)

HY 0.1 g 2 FRIREE » {58 FME 4% & RNA 4ii{La%]2=4H Plant Total RNA Miniprep Purification Kit
(GeneMark, GMbio Lab. Co. Ltd., Taichung, Taiwan)#{T4 5 RNA 2~ 4i/E - DI4li{BARTS 2 RNA BfE
# > BaMV CP E— 5| T ¥} BCP5497{/BCP6225r (5-GATGTCTGGAACTGGAACAGGAAC-3°/5’-
TTAGTCTGACGTTGGTTCGGGAAG-3")(H HLA E2HH {th tH i £2 it ) # 7T RT-PCR » R B0 B
RT-PCR £ 74H(GeneMark, GMbio Lab. Co. Ltd., Taichung, Taiwan) > & 25 pl SZER T 57 R4 2 ul
45 RNA ~ 5 pl 5X PCR buffer ~ 5 ul enhancer buffer ~ 11.3 ul RNase free water ~ 0.5 pl Reverse
transcription polymerase ~ % 0.6 ul 2 20 uM BCP5497f/ BCP6225r 5|F- » IAEEERZ FEF%(GeneAmp
model 2400, Perkin-Elmer Co., Norwalk, CT)H » 25 E K FEFZT A 50°C 30 4748 » 94°C M 2 434 »
Z 1% HET30{E PCRIGIRSZFE(94 CENME 45 ) » S8°CIRE 45 1) > 12 CHEG 2 70##) » ST 1 i
T2CHERINE 7 77## - I RT-PCR [ FETFA{L AT HEMRHIZT S 730 bp K/NZ DNA F B » SFESSR DL
1.2% agarose BIFZHEITER K 73 HT -
=~ RERESEEN TR I

#F RT-PCRIENE 152730 bp DNA F EZ#EFH Y pGM-T &8 (GeneMark, GMbio Lab. Co., Ltd.,
Taichung, Taiwan) - - Z&CEREEHI S 740 bp i AR B2 BEIEIE » FE 28 HENMZERE P HE(ABI 3730x1
DNA Analyzer) /3 EAZ EH SRS » Fifs 2 51|81 NCBI GenBank |8 8% 2 BaMV 77 &tk >~ CP £
RFFFIHE TR E -

» BaMV CP z ERFRIFEHL

2% NCBI GenBank 125 8% 2 BaMV &k~ CP gene F5(Accession: D26017) » 5551 ATHT
K BaMV CP {8 —: 5| F¥f Ncol-BaMV-CP-F/Xhol-BaMV-CP-R (5’-ccATGGGTATGTCTGGT
ACGGGCACTGGTAC-3’/5’-CTCGAGATCGCTAGTAGGTTCCGGCAG-3") » Wi fE L5 [T FE%stsT
TEEEA pET28b (Novagen Inc. Madison, W1, USA)ZEIH &k A& IR il Z UL (Neo 1A Xho 1) » DU
BaMV ZJiii 774 8 RNA FfFAR 1T RT-PCREFE » KSR FTTS 2 BaMV #58 HAZEE LA Neo 171 Xho
1 EEI[E#% » DA T4 DNA Ligase £ & 1A EIEELS Neo 1 F1 Xho 1 )& pET-28b (+)&E - i#m
E. coli strain Rosetta (BL21) - fEAIFR4E 1 mg/mL 2 IPTG (isopropyl-B-D-thiogalactopyranoside):% &2
HER RREE 2 ER L 8,000 rpm #0010 7r§81% - W RS H'E #E1T SDS-PAGE &k i &E H
FH THHAZEIR R 19 5 28 kDao i #E—4 DL Ni-NTA #& M @& 1 (Invitrogen, Massachusetts, USA)
ai{bRsAE6x His (URIRED » WLULE TR ERMEIEHES -

A~ BaMV HillEH R

Pl A BT R S A RS et B DU - BHEPER R > HL 100 pg 4 {ERnv4HETRIR
BaMV #8 H A 1 mL PBS(phosphate buffered saline)  Ei Freund's complete adjuvant(Difco
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Laboratories, BD, NI)E&FLL1% » SR TR 0L PR E % - —BEEEENALES
(100 ug &Y 1 mL PBS))E & Freund's incomplete adjuvant J3 55 » HE L5 4 LGB EH R FHEF
HRER ML » BRI — - IR AR 37 CAFE | hr > 2187 4CHFE 30 738% » DL 4,000 rpm
it Ly S or - & EJEIUE » BIA BaMV CP Z i

7~ ~ Indirect-ELISA

FIH indirect ELISA JHIEAFT#LFEHYGTITIE 1 E (titer) R HIMUF R FE - (k2 BaMV CP Fc#d 200
ng/well(ELISA #%F,7X)2A200 pl coating buffer(15 mM Na,COs, 34 mM NaHCO; and 3 mM NaN;, pH
9.6) e % IS 96 £l ELISA #2717 » A A s I B « S5 HUE LA BaMV CP #Y coating buffer
R E S - BN 37°C E 30 g1 o 5l 96 FLAE Y buffer » DA PBST buffer (136 mM NaCl,
1 mM KH,PO,, 8 mM Na,HPO,- 12 H,0, 2 mM KCl, 3 mM NaNj; and 0.05% Tween 20)465—FL7T »
FFE 3 e E - EEIIP R =2 FRKBaMV 8 UM LL enzyme-conjugate buffer(2% PVP-
40 and 0.2% ovalbumin /¥ 1 {&% PBST buffer) F5IFfifE% - L1200 ul JUEREFL/T > BH 3TCRIE3
0 7r§E 1% » i EFRER > DL PBST buffer S 7E="R - F LAl MEwEI£EG (alkaline phosphatase,
AP) JH&E” T RIHE goat anti-rabbit IgG(Jackson Immuno Research Laboratories, Inc., West Grove,
PA) » DL enzyme-conjugate buffer #if& 5,000 {512 » H{ 200 wl I E—FLIXA » 12 37 CAFELRJE 30
g o EIRE T RETEEFRER 0 DL PBST buffer EE#H%: 3 ZC - LA p-nitrophenyl phosphate disodium
salt hexahydrate(pNPP, Sigma-Aldrich, St. Louis, MO)ff{ £ 2 5 £ & » DA substrate buffer(9.7%
diethanolamine and 3 mM NaN3)5e 275 {% (1 mg/mL) » DL 180 wl JIZEEFL/ NEE M #ETE 0K
[ - GG S (0% > DL ELISA ZE{E B (HNE & 405 nm ZIRUT(E » F6E 10-15 438 RIEE—20 - S
HED Thre
+ ~ BaMV CP #1105 FE 374 F R R 1Y & e TR A Ik o2 Al

RSP T ASOERE T » EIRSER LR SO DT BaMV R e 5 > LUAH]
ZEER B 2 BaMV CPHUIE(RB2025-BaMV K RB2026-BaMV) Kzanti-BaMV-CP serum » [lindirect
ELISA 72,000 &5 G D LALE Y SESE R -

R

—  BERRRATE 2 BaMV CP B [RETE R AELE Bl 4f

H ARSI IR E A IREUREZ R TEEER - AL anti-BaMV-CP serum HESIHFH BaMV (IFEH
AHAZEHUE V)M ERNAZERT-PCR I JERR » FREEVK AT AT 1S E—4Y 730 bp HURZ /A FL - LEAZRE R
LRGPP AT SR (E ) - EESEERBUR 0B E AU T8 2R A% /57518 GenBank -
EEFREETTE 2 BaMV {£ CP AERILHRE Y ZAHFEE Ky 74-78% - Rl 5 2 fHEIE Ry
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95-100%(F—) - IIEEIFR 7 HZ 8 G ICTV Y Potexvirus [EIRHHI 7 E R Fy CP X EH LT
FIRHEIEE /NI 72% (R AR P51/ N 80%)RIITE 3 Ky IR (species) » AT TBERY TR i CP AR
FREEPFRREAE > HETE HL Ry BaMV 2 73 EEPRk(BaMV-DK)

F— ARSI FE(bamboo mosaic virus, BaMV) 8 BaMV-DK Stk 2 B2 B AR H I K
FEWARREIRE 2 LR
Table 1. Comparison of the nucleotide (nt) and amino acid (aa) sequences of the coat protein region of the
bamboo mosaic virus (BaMV) isolate collected from ma-bamboo in Dakeng area (BaMV-DK)
with other BaMV isolates . *(nucleotide (nt), amino acid (aa) )

Isolate of . . nt* aa*
Accession no. Location Host ) ) ) )

BaMV identity  identity

Dakeng - Dakeng Dendrocalamus latiflorus 100% 100%

BO LC222494 Taipei Bambusa oldhamii 78.3% 100%

BB36 LC222488 Chiayi Bambusa sp. 77.75% 98%

BB28 LC222480 Iran Bambusa edulis 77.33% 97%

Yogyal LC278458 Indonesia: Java Bambusa sp. 77.33% 97%

BB42 LC222490 Nantou Dendrocalamus strictus 77.19% 97%

BO31 LC222508 Taipei Bambusa oldhamii 76.91% 97%

BB1 LC222471 Kaohsiung Bambusa utilis 76.77% 97%

33 LC222485 Chiayi Bambusa vulgaris 75.94% 97%

Bo AB543679 Taiwan Bambusa oldhamii 75.52% 97%

BB47 LC222491 Nantou Pseudosasa japonica 74.72% 95%
BaMV-Dakeng  ATGTCTGGTACGGGCACTGOTACT GOTCOTGOCACT GOCACGOGTOTAGGCOOTACTGOCOGT ACGOGT GO T ACCEOTGOTGOCOGCACCORTCGTGOTC 100
BaMV-BO “eevesa.A..T..A..G..A.....G..A..G..C..G..A. .A.....A..C... A..C..A.....C..A..C..C..A..A..A...A.A..G. 100
BaMV-BB36 +..A..T..A..G..A.....G..A..G.....G..C..A.....A..C.. A..C..A.....C..A..C..C..A..A..A...A.A..G. 100
BaMV-BB28 «.A..T..A..A..A.....G..A..G..C..G..C..G.CG..A..C A..C..A.. .C..A..C..C..A..A..A...A.A..G. 100
Yogyal «.A..T..A..A..A.....G..A..G..C..G..T..GACG. .A..C A..C..A.. C..A..C........A..G...A.A..G. 100
BB42 «.A..T..A..A..A.....G..A..G..C..G..T..G..G..A..C A..C..A.. «eA.iice..ALLALLALLLALAL.G. 100
BO31 «.A..T..A..A..A.....G..A..G..C..G..T..G.C...A..C G..C..A. A..C. JA..A..A...A.A..G. 100
BB1 +..A..T..A..A..A.....G..A..G..C..A..T..GACG. .A..C A..C..A. A..C. +A..A..A..CA.A..G. 100
BB33 «.A..T..A..A..A.....G..A..G..C..G..T..G.C...A..C A..C..A. G..C. JA..A..A...A.A..G. 100
BaMV-Bo +A..T..A..A..A..A..G..A..G..C..A..T....CG..A..C A..C..A..C..C..A..C..C..A..A..A...A.A..G. 100
BB47 A..T..A..A..A.....G..N..G..C..G..T. NCG. .A..C A..C..A..A..C..A..C..C..A..A.TA...A.A..G. 100
Consensus .W..K..M..D..W..W..K..W..S..Y..V..N..DRYR. .M. .Y. V..Y..R..H..Y..V..Y..Y. .M. MYV. . YM.W. .K. 100
BaMV_Dakeng  AGCAGGCTGCACCTCAGCCETGOGAGACCAAATTCACCAAAGACGATCTGOCGOCT ATCOAACCOAAACCOOCGTCCOCGAACGTGCCOAACACCARACA. 200
BaMV-BO A..A........C.....C.. ALLAL.G..... ..C..A.....G..A.....T..T..G..A..T..T..A.....T..G.. 200
BaMV-BB36 WALLAL. ..6.C.....C.. .AG.A..G.. ..C..A.. A.....T..T..G..A..T..T..A..T..T..G.. 200
BaMV-BB28 WAL AL ..G.C.....T.....AG.A..G.. T..A A C..C..A T G..... 200
Yogyal WA..A.. ..6.C.....T.. ..G.G..G.. T..A A T..C..A T G..G.. 200
BB42 WAL AL ..G6.C.....T.....AG.G..G.. ..T..A. <AL .C..T..A.. T. G..G.. 200
BO31 ALLALL ... GT...... Teveeann G.G..... .T..A. WAL .C..C..A.. T. G..G.. 200
BB1 WA..A.. ..6.C.....T.. .AG.G..G.. ..T..A. WAL .C..C..A.. T. G..G.. 200
BB33 WAL AL ..6.C.....T.. ..G.G..G.. T..A A..... C..T..A T G..G.. 200
BaMV-Bo A..A..C..GG....... Tecono AG.G. .G.. .T..A.. A.....T..C..A.....T.. G..G.. 200
BB47 WAL LA ..G.C ..T.. .AG.G..G.. ..T..A.. .A..G..C..C..A..C..T.. G..G.. 200
Consensus .R..R..Y RSYY..... B..... RR.V..R.. .B..W.. .R..R..B..B..V..V..Y.. B..R.. 200
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210 220 220 240 2s0 260 270 280 2s0 200

C..T..C.....T..C...A.G... 300
BaMV-BB36 .T..C...A.G. 300
BaMV-BB28 300
Yogyal 300
BB42 300
BO31 300
BB1 300
BB33 300
BaMv-Bo 300
BB47 300
Consensus 300

BaMV-Dakeng 'l"C'I"TC'rGAAGQ\AOCAOCTGGGACGGCATTAOCGAmm‘CGAACAOCGPMTGCGGCTAATGCTATO‘AAGAAGC(MACTGTOCAATTCATAAGGTTA 400

BaMV-BO ..G..G..G..C.....T.....T..A.....Teuu.u...G..G..oun... AL ©...C.....A..C.....C. 400
BaMV-BB36 ..A..G..G..C. T. . .A. C..... C. 400
BaMV-BB28 .G..G..T C..G. C..A..C. 400
Yogyal . .G..G..T..C..G. C..A..C. 200
BB42 .G..G..T C..A..Cc. 400
BO31 .G..G.. C..A..C. 400
BB1 - G..G.. C..A..C. 400
BB33 G..G.. C..A..Cc. 400
BaMV-Bo G..G.. C..A..C. 400
BB47 - G..G.. C..A..C. 400
Consensus S..R.. ¥Y..R..Y. 400

410 420 a20 240 ss0 s€0 470 480 450 soo

BaMV-Dakeng CC’I"AC'I‘A'I‘CTGGCGAAACCGACCT'|‘TGCGA’I"TC(xCAATCTMMACCNxCGCCAGCGMTTTCGCGMGAAAMC@PTCCGTCPCAGTATMATG@PG 500

BO PN < B .C. .G..C..C...A.A... JA..AL AL - 500
.A..A..A 500
.A. 500
500
500
500
s00
500
500
500
s00

€00
€00
600
600
€00
€00
600
€00
€00
600
600
€00

.T..T..C.
Clr.lT..c.

700
700
700
700
700
700
700
700
700
700

eee.N..

BB47 700
Consensus el YLL 700
710 720 720

BaMV-Dakeng CGGCACTGCCGGAACCTACTAGCGATCTCGAG 732

BaMV-BO .A..T..T..C..... .T.AGA..AA 729
BaMV-BB36 .A..T..T..C. -.T.AGA. .AA 729
BaMV-BB28 <A..T..T..C.. -T.AGA. .AA 729
Yogyal .A..T..T..CC. CT.AGA. .AA 729
BB42 .A..T..T..cCC. GT.AGA. .AA 729
BO31 <A..T..T..CC. GT.AGA. .AA 729
BB1 .A..C..T..C.. GT.AGA. .AA 729
BB33 A..T..T..C..... GT.AGA. .AA 729
BaMV-Bo A..T..T..T..... GT.AGA. .AA 729
BB47 .A..T..T..C.. GT.AGA. .AA 729
Consensus .R..H..K..BS. NWSMGAYYWMGAG 732

 BaMV-DK CP%:
H 5 EL oA

Fig. 2. Multiple nucleotide sequences alignment of the CP genes of BaMV-DK and the other 10 BaMV

isolates available in GenBank using the ClustalW program. A consensus sequence obtained from

W % 1 F1101

GenBank I EL B B IEL T 8H 2 BaMV CPA A

the analysis is shown under the alignment. Nucleotides identical to the consensus nucleotides are
indicated by dots within the alignment.
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~ » BaMV CP 2 KRR HEMMEH R

BaMV CP E[Rf#EZEL pET28b(H)EkAS % » BEAIJA E. coli strain Rosetta(BL21)FEFfE £ » &%
IPTG 37584 4TI E1R A/ 27.72 KDa(BI =)« HFH1E £ {14 b, indirect ELISA I3, »
GEFRFURLAGUILI anti-BaMV-CP serum £ 2,000 (EFHFEES - AT HFREUE O A S A EE ) - #
—RAERIRER - RS 2 0T EfH BaMV CP Hilfl&(RB2025-BaMV kz RB2026-BaMV)
DA indirect ELISA [ FEHEARIHTIUARYI(E - 1R FEIFREEMEECT (5,000 % ~ 10,000 f% ~ 20,000 £ ~
40,000 % Jz 80,000 %) g AT EiL BaMV CP FLEE H (200ng) A =15 MUEEE S E(E 71) -

M 1 2 3

<+— BaMV CP

10

E= ~ DL pET-28b(+H)EkEafE NS Rosetta(BL21) R4 T3 BaMV CP - Lane M : ZEH
A lane 1) REFZEEK; lane 2: DL IPTG 52& BaMV CP £IR 2 EK; lane 3:
Ni-NTA AP EFEAL{EZ BaMV CP) © FiFE R BUIE TR 2 BaMV CP

Fig. 3. The expression of BaMV CP in E. coli Rosetta (BL21) cells with the pET-28b (+) vector.
Lane M: protein standard marker, lane 1: uninduced bacterial solution, lane 2: bacterial
solution with IPTG induction, lane 3: BaMV CP purified by Ni-NTA affinity chromatography.
The expressed BaMV CP is indicated by an arrow.
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3.500
3.000 T S S
2500 T — S
2.000 +— S S

1.500 +—— f—— e

1.000 +— — — anti-BaMV-CP
serum (1:2000)

OD. 405 nm

0.500 +— p— —
0.000

[EPY ~ BaMV CP dlE IR & O DI 28 2,000 {2~ anti-BaMV-CP serum #77 indirect ELISA
M, -

Fig. 4. Serological response of the bacterial-expressed “BaMV CP” reacted with the anti-BaMV-CP
serum at a 1/2,000 dilution in indirect ELISA.

“RB2025-BaMV
“RB2026-BaMV

0OD. 405 nm

.~ AHFERTELE . BaMV CP $iifllE RB2025-BaMV 1 RB2026-BaMV (Y1 {E M - $iin
7 LARRREEE 5,000 % ~ 10,000 % ~ 20,000 & ~ 40,000 % Kz 80,000 {&¥4{i{LHY BaMV CP
(200 ng) #E{T indirect ELISA LUHIER J7{5 -

Fig. 5. Titration test of the produced antisera RB2025-BaMV and RB2026-BaMV against the CP of
BaMV. The antisera were used at dilutions of 1: 5,000, 1: 10,000, 1: 20,000, 1: 40,000 and 1:
80,000 to react with the purified BaMV CP (200 ng) for titration test by indirect ELISA.
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= FEA BaMV CP {5 ETTHE &R

AFERT > LL indirect ELISA fan AT U i 17 f HER RS2 MR EE R 2 {8(D-1 F1 D-2) ) 4
Il 5 15 f% ik 0% 2 B PR AR fm(H-1,H-2,H-3 71 H-4) > $5 REURA S B pr 8 2 2 [Ehi s
(RB2025-BaMV JK; RB2026-BaMV)fFE#5FE 2,000 fZHF > A& (001 H EHFE RS BaMV i 0 [ERELL
anti-BaMV-CP serum 2 {E=H(2,000 fEH7FE) H AE (FUHI L FHST R BaMV B [FIRERVA e S MEREE
{HHiIME RB2025-BaMV ZRB2026-BaMV ¥f A {8 FE f Y ELISA K7 JE 75 5B B B 7Y anti-
BaMV-CP serum - F2EGAA¢(H A (&AL /7 ART - Z DUMDE - 2 040 73888F > 2 fRRERBE
Z ELISA BB EALE AN 3 23 (E [N Ky ELISA SEHIEASEE IR R = SR AT -
A B/ V4T 0.573 HRE(E @ iEREEFRHAE EVTHE  BHNMERENHE T TS BEE
AREMEREHEEEESNANRY 2 % SN AR S E MR e EER M E N BT ‘ﬁ%
Ifr1 7% A< B ) background B > AL 45 Bl R e 2 3R 2 T BE M A v 2 0 0 R O IR -
A REREANN UG > SR EE TR ZPURS B E - Sl IRA LS :)%3%15(4) °
& IR B A 78 B4R 2 BaMV CPHLIE A EE 2 B— i (specificity)(E/X) L —HiliERL 101
F-104 FEFERIRIT R E S IR ENEED) -

3.500
3.000
g 2.500

c
w 2.000
. 1.500 “RB2026-BaMV

Q
© 1.000 anti-BaMV-CP serum
0.500 — R
— —— — bt

0.000

“RB2025-BaMV

oQ D-1 D-2 H-1 H2 H-3 H4

&7~ ~ bl RB2025-BaMV ~ RB2026-BaMV % anti-BaMV-CP serum Ji& FH i @ BT HE IS i
V7 BaMV #4151 - HLlivE S DR RS 8 2,000 {5 ¥ H R (T indirect ELISA #i
A e

Fig. 6. The antisera of RB2025-BaMV, RB2026-BaMYV, and anti-BaM V-CP serum were used to
detect BaMV in Ma bamboo leaves in Dakeng area. The antisera were used at a 1: 2,000
dilution for virus detection in indirect ELISA.
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2 ~ RB2026-BaMV {1177 e FH 7 FH P el 77 [l s e B
Table 2. Application of the antiserum RB2026-BaMV in BaMV detection in the Ma bamboo samples
collected from fields (The detection ratio of BaMV can be described.)

Number of Number of BaMV:
Year/Month Area ..
samples positive samples
2012/8 A 16 1
2013/6 B 6 0
2014/4 C 30 3
2015/10 D 70 0
= =A
S

Ty REAE RSB T SR 2 FE R T 2 Ry B AR 1 BaMV i 1T JS A L e HL
BHEAIHEE YD - [EEBIYIHR R ORISR R 70-80%" » f BaMV #5358 Ry /@ 1ibhid
TEAY EERFINZR L — o DUESURIE P T BT — 255  8HY Potexvirus & » FE)R %
PRSEMEE - BT IR E R - NI IR R R TE A E R - A RIERE RS
TATAIMEE - JE R AN RS, BaMV @B YRS - 1989 fEERERE RN B 2010 FFHkEE
SR RS A HHALAC & ELISA EfZEfRE S BaMV HESRTT - I EHEE - T H AR
B TTEPT AR T GUREREERE R A - SR MME RS RAEMRZ BaMV FELAIH S > B A]
ISR B R > S EHES 60,000 BRDLE > BEBIIEE FHURCRY - [ ELISA #{THE4Y)
HER A SRS E - SERER VS - 1 P EE R SR S AR R ER - BRI R AR
® s R BIEER A EIRELE Ry B BT 2 R b E R i -
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I HAR B E AT - A R A5 DUIE 2 B SR IR AT TEE R e
5 » I LSt b SR B E U 2 S E S B BB T E L SEAUREL > 5 H] -
HAIE T A EEEYIR B HEA AR MENEOEEES  NOEEEYETRE
PR ATKIE SR B O B A B R BB B R  E RS R BT o R
FRZAY) - SR EREAEY ERAR B A A RNERRELY > e AREO I REER
AIRERZEEHLPUIMIA Sy SEHISERE - i HANTFERT L 2 BaMV CPHLI 7% (RB2025-BaMV
J2 RB2026-BaMV) Y& 8 BELET S SERTGA » SIEFRIEAGAHE E G BaMV CP 2RI -

APUinE T AGUE 2 BaMV S3BERRAY CP R 2K B2 GenBanK 28§ 2 BaMV
CP 1% i M Bl P AR E1 > DL BRI A 74%0A 1 B A s B R A5 A
{2 U AT S E B HA S SRR T ~ SR PN TIRIEYIAT Y BEEIHY BaMV JyBEPREE BAF (BRI
7= A M 2017 4 Wang 55 L "”353% BaMV KAHRA# ERNA Zasi BB [E] 5 1 2 b 52 8 BaMV
HGR % - BREERRIE BaMV J satBaMV (YL - SOk 28 eIk — B2 A
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PRI B R RS - 2 5 28T K S8y BRI B — (Rt A LA A AR AL 2 B R B A A LAz > R
2 AN Ry B 2R (H 2 — R B LA R TR RV ESRRERT - R R B R AR A )
It fEER I - 28 BaMV ke A TTa 2k B B - i1 ERH &S satBaMV S B E 5%
RS T (RN Clade TN & B HHREA" © 478 H ATEA1AUBaMV £ 2Btk BT84 E (A M 15
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FAGEMN(ENFE R HRER)BaMV S BERRAT I A8 » At esm e f s — S 9es s -

(i A2 84 2 BaMV CP Hii1)%(RB2025-BaMV EzRB2026-BaM V) 7 FH [ & 88 Bl BaMV
JRATREAR 2 A AROR  AgoRlR i By 2 {8 B AR EE /3R EREURER I R i S 4 (8 B HEE R S HHER R AT
SR B (R R (B MR ) 4% indirect ELISA &2 FLALH B T2 2,000 £i2) - 2 (EFENE
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i {SE A L 3 7T AR 2 BUIDE » 2 (RREEE L 2 ELISAIRSEAB S3{E 7371 Fe(3.372
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Production of Antiserum Against Coat Protein of
Bamboo mosaic virus for Virus Detection'

Chia-Hung Chao?, Fang-Lin Liu’, Chao-Jen Wang" and Kuei-Fang Pai’

ABSTRACT

The central region of Taiwan is an important production area for Ma bamboo shoots. In recent years,
bamboo mosaic virus (BaMV) emerged and caused the shoots quality deterioration and yield loss, and
quick spreading of the disease in the production area. In this study, the leaves with mosaic symptoms were
collected from the Ma bamboo plants in Dakeng District nursery in Taichung City and tested with the
anti-BaMV-CP serum for confirmation of the samples associated with BaMV. Furthermore, the whole
genomic RNA the diseased samples was extracted using Plant Total RNA Miniprep Purification Kit. The
reverse transcription polymerase chain reaction (RT-PCR) with the specific primers, designed according
to the identified BaMV coat protein (CP) gene in GenBank, was performed to amplify a PCR product
with approximately 730 bp size. The Dakeng clone (BaMV-DK) candidate of PCR product was selected
and sequenced for confirming the identity and similarity with the sheath protein gene of BaMV from
GenBank, and the results showed that more than 72% nucleotide identities and 80% identical of the amino
acid were confirmed with the sheath protein gene of BaMV on from GenBan. These results indicated that
the BaMV-DK is indeed an isolate of BaMV. Moreover, a large amount of BaMV sheath protein was
expressed in E. coli Rosetta (DE3) by the pET system for preparation of a highly specific BaMV
antiserum. The purified protein was used to immunize rabbits for producing BaMV multiple antisera
(RB2025-BaMV and RB2026-BaMV), which in turn can be used to detect the BaMV-infected samples
specifically in fields as a powerful tool for producing BaMV-free seedlings in the future.

Key words: ma bamboo, Bamboo mosaic virus, virus detection, bacteria expressed coat protein
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