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W OE. EHEIA SR ® (Areca palm velarivirus 1, APV ) 515E AYREHEEE £ ™ 5 G F iR ALY, A BH A HE 5
R R e 8, IR I & APV JREE R PLER M E AR . ARAFFELL APV RY TR AZ Y I AR AR B ( Nicotiana
benthamiana ) 145> Bi#24l APV SRR T IR, FIFHER C ZBTIE Mk « BB OUITETs . RS mm s e 5
o3k ETRERRTR S o s 4 APV FIFE ST BEI%E . SDS-PAGE . Western blot 55 /7 & 4 8 #2416 APV R 8 4L
TR, B4 APV 5k %% BALB/c /MRS APV ZH0IMTE AT APV R0, 4553200, ([ 5%
$Z "B 6000 (PEG-6000) Fl 0.6% NaCl (mvV) ] LK APV fgREk T AR S A W P 7840 ULiE, BHEZ 55%REhE
HHEHE O, APV RERR T 404 T HEMZ TR e Ui T8 .08 3 MAR4AT APV IREER T2 30%. 40%. 50%.
60% . 70%/NIELERENES AR 140 000xg 8.0 2 h TR 40, /P PEFER T /R APVREER T & 5T 60%. 70%
FEMEZR ; SRERBEER T LU 4 APV JREERL T, (RUEMER > B HUA B A SE s s 45 . SR 4R Bp b TE B LB T &2
LI, K4 650~2200 nm, EHAAZHN 10~13 nm; KL APV RERL T RRE/DEL, KX APV mERS . &M
1t 25600 MIBLINIG . ZAFREE RN APV 5 B R 242 BB B, O APV Js B DRk T 42 {3k J B2 () 1 R 304
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Purification and Preparation of Anti-serum Against Areca Palm Ve-
larivirus 1 (APV1)
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Abstract: Areca palm velarivirus 1 (APV1) is identified as a causative agent of yellow leaf disease (YLD), which
emerges as a prominent threat to betel palm plantation. Developing methods for rapid detection of APV1 is necessary for
preventing and controlling YLD in betel palm cultivation. In this work, APVl virions were extracted from
APVl1-infected Nicotiana benthamiana by using polyethylene glycol (PEG) precipitation, ultracentrifugation, sucrose
density gradient centrifugation, and affinity magnetic beads. The purified APV1 virions were identified by transmission
electron microscopy (TEM), SDS-PAGE and Western blotting. The purified APV1 virions were used to immunize
BALB/c mice to produce polyclonal antiserum for detection of APV1. APV1 virions were precipitated from N. bentha-
miana homogenates by applying 5% PEG6000 and 0.6% NaCl. After resuspension and ultracentrifugation with 55%
sucrose cushion, APV1 virions were distributed in the lower part of the sucrose layer or precipitated at the bottom of the
centrifuge tube. APV 1 was purified by 30%, 40%, 50%, 60% and 70% discontinuous sucrose density gradient centrifu-
gation at 140 000xg for 2 h, and the results showed that APV1 was enriched in 60% and 70% sucrose layers. Affinity
magnetic beads could efficiently purify APV1 virions. The purified virions were elongated, about 650-2200 nm in
length and 10—13 nm in diameter. BALB/c mice were immunized with the extracted APV1 virions to obtain antiserum
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with high specificity for APV 1 and titer of 1 : 25 600. The results would provide a new idea for the separation and puri-

fication of APV1, and an important technical support for rapid detection of APV1.

Keywords. Areca palm velarivirus 1 (APV1); virus purification; polyethylene glycol (PEG); density gradient centrifu-

gation; antiserum preparation
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1EHF ( Areca catechu L.) J& FAEHIRL# 4477
A, RICEDUKRZGZ—" B R AR i R b
ik 20 J7 hm®, AEAE L AR H3k 1000 1278,
AT RS 200 J7 AR 0 FE B2 5k Pt
ML IR (yellow leaf disease, YLD ) 2™ 5 B il
RERR R MY i) — Fh AL Yo PR 3, YRk K 250
I R AR R, GE R ) e T R R
/NI A S T i s Al (288 ) [n 4 2H 21
RGN (el <P S S22 SLOM 3T - k> SR UL h
B S5 I A RB AR N, AR e MR AR N
A e /N, RECE AT S, DR
WSl SRR 2, JELE 5~7 AENASTRIET-D), B
A A T8 o TR A i e A el e L
U,y IR A A R 77 o 5 4 i B 2 i ) F R A
2z 19712015 410 1 AR B AL AR i T 2 E
B —FBREE, X EE AT 44 Areca palm ve-
larivirus 1 ( APV, ELFNBERBEAERTE 1)
B RZH)EH ., WANG P13 APV1 5 YLD &
JEARDG, APVIARFIRER YLD Mt #F—2Pil
XS Y (Ferrisia virgata ) R Ry i
( Pseudococcus cryptus) PAAEAEFR 238 A 5 24
LR B ERB R I 51 & YLD Sl O SiEag
APV ZR YT & YLD B RZ —.
APV 5] AR A E A R IR 25 B 245 AR 1k
MR ENRA, &, W REIR, HAE
RAFBZfR, MART R, WEHERER, K&
AR RN, I HREGL R 55 B A A 40 A R AN
B NI, FERERBAE KR, MR H AR IR A
FEXE LIR30 APV 51 F) YLD, #Er PRk i
T 118 9 T A 1k 3 A T B

B I8 R I 7 2 02— b B A P R
WHA, Horb i I S 2 W B ( ELISA )
ZehRICIPTIAR, AT LA M 3 1o 2 AR Ak s 45
SR 553 0 e PP S e A I 2k Y
KR, K oE B AR AR T B0 R A TS R sh Y
PRPY, AT LA & S 0 Ga2e SO 7 A X o 1 7
1 NS 3 1 R IR N o et [ s YA

s 1 PR 2l 0 B — Mo R BRI v e L AR

YR RESIH . BRI TN . R IRAE 5
LR, PRAE A DIVED: . BRI B . R
B0 BERE RO ET, APV BT K
28 I 9 7 B} ( Closteroviridae ) . [ 4iE )% 2 &
(Velarivirus), TR T 22040 T % 24
WRE R, AN R ME, HETMICital APVI
WAL R A PUA M IRIE . F—8E TR
M H AR 4l AL, KLAASSEN 58I o gs 1= f4
Yt {1 B ( Lettuce infectious yellows virus,
LIY'V ) fiff F i) il 00 1 5 ik R KB S B R
TR Ak, DA iRal gy ik S SEah o B
IR AL T R R AR T
IB%E: ( Citrus Tristeza Virus, CTV ) HJFZ4iI5T
Bz, CHRERNABEEE O RO ZEEITEE
BEAE JZ M SR Al )y PP B By B Ah,
SUB % T 26 NGBR3 B LS 7 1 ik P,

AWFFELL APV R Gt 5o B 4= Y i A [ L
( Nicotiana benthamiana ) 41 8L, 7S % KL&LIE
Bhm gy ik al b, R C T REDITE L
IR B 25O UL TE A PR 24l APV S 2 £ (1 $2 X
ROCRAG AR, k20 1] R 5 B B B0 v B
EMBEER A2 APV R EK T, %% BALB/c
/N, i85 APV REPLINTE %5 45 5 APV
o 0 R s 7 By 2 A R A

1 #MR5FE
1.1 ##
111 ##ht4 APVIARGLAIA A ( Nicotiana
benthamiana ), HASZEKEMEA APV &4tk
TERE AR YL B AR AR FC A B AR AR

FFO APV AEMBRE S, A6 R =0 M X Bl
PLICEE
1.1.2 SR HEHEE.LHL ( Thermo Scien-
tific™ Sorvall™ WX90+ ), 7 i &0 4L ( HITACHI
CR22G1I ) %,
12 FHik
1.2.1 APVI 42 a9 K KIRFEAn R AE
R (dbat) AR =1 20 2 R 2
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% 46 &

RNA 2B 7] & (#DP441 ) HHUAS [T H 51 5
RNA, FIHPEER CHRBHE (hE) ABRAFE
P21 RevertAid %F — #f cDNA & Wik 7 &
(#K1622 ) #1758 A TAY TR (1
WA A BN 7] 2B 77 ) 2xSanTaq PCR Mix ik
W (#B532061 ) FAGMGH) CP-new, YLDV4>
#E4T RT-PCR "3 ,

122 BT _BWIRFEWRE APV LKA
B APV AZ YL A AR B, O | RS T 00T
b, IMRABHE RO R, #2105 (V) Lfilim
e 2 4 CHERIRZE il (0.1 mol/L Tris-HCI,
0.5% Na,S0;, 0.5% TrtionX-100, 0.5% B-FiH:Z
B, 5% RS, pH N 7.4 ), %4 1 h, T4 °C, 13 400xg
B0 15min, FULHE, FEBRPIMA 5%R L
i ( PEG-6000) H1 0.6% NaCl (m/V), #+E 1 h
% PEG-6000 5¢4inff, T 4°C, 8000xg .l
15 min 5% 3§, JU0ERE 1: 10 (m/V) H TE 42
M (0.01 mol/L Tris-HC1, 1 mmol/L EDTA, pH
Hh7.4) HE, HERE TENASPENER; 8
2 KRF4°C, 25000xg B.L> 10 min, B IEW,
UIVEFR A TE MR, T 4°C, 25 000xg
B0 10 min, B RS, &3 2 IR FIEW

1.2.3 Ak B SR EMTLE APV] JEELAE
JRFARUEA 1 mL 20%J5E0% . 2 mL 55%E4, i
A 1.2.2 BRI R PRI AP 55 2 B0 A R
Ib, F4°C, 90 000xg #.L> 3 h, ol Z
MytyE, Ve TE SR EEE, T 4°C, 10
000xg B5.0> 10 min KFRUTTE, PRAFH9 LIFWRED N
s FE R P2 OB

1.2.4 FE¥EZEEMEAMRLE APVL H TE Z&np
WA BB K] 30%. 40%. 50%. 60%. 70% A7
W, Tl F AN R AR A 1.2.3 T2
(A B A SR BOR AN ST B B OB R, 4 °C,
140 000xg 250> 2 ho M1 2 AR ORI A 25 3 4
FEREZ , £ Western blot # i # E APV fK554I
T

1.2.5 FAfomriskthitss APVL 4 APV EH
ek, PR FRIR APV Ah5EE A& 2 it
135" Protein A/G WEEE (& ¥ E/AR ) 8L,
UL BERAE, B APV SEFIBLER, 4% 100 uL
B 5 mL REAHEE A LIRS, T 4 CIEE
S0, HBEE (20 mol/L Na,HPO,, 0.15 mol/L
NaCl, pH 7.0) ¥ 3 ¥, HBEBMK (0.1 mol/L
glycine, pH 3.0 ) ¥EMi.

1.2.6 R FE F %4 %% &+ -F SDS-PAGE #=
Western blot 247  HUEEAEM S 5xSDS _FAEZE
RIR G AW T, SR, HYK (150 V, 50 min )
2 10% SDS-PAGE Ji% ( #ERfF > 7] ) s B AR H
P B IR T Dl i Y O 1 h, AR
Wit s 3 i HL AL 7 B SDS-PAGE Ji L 1 25 M1 5%
£ % PVDF [l I, PVDF ] 5%/BENE 054 141 2 h
JE %R 2 5% AR WKy Ff BE Y APV 1-CP /R B 5
BeTiAY (12 5000), F 4 CIFF 17, 4 PBST
VEJE, FRKS PVDF BRS S B i BiAR i b
i (HRP) tricmyIL=F4ife 1gG (1 : 5000), &
IR E 2h, PBST #EikJn, £ PVDF fi5 L ik in 2%
BRCECL W27, AL & kil s ER 25 L
1.2.7 34 & FHRENE % BR324l
APV JREERL T ST 6~8 & i) BALB/C /)N EL il
#2PUn g, B R/NRIES 30 uL 19 APV G
BEALT A 30 pL IR ICTE AR &Y, ey 3
W BRRIERG 2 ), a1 gt 1 s, W/
G S5 B/ AR ARSI B LT85 R, UL T R ik 3
FoUHA J5 A1 AR BRI 2 BN B 42 0L, T 5000 r/min
B0 10 min fRBPLILTE, A7 T-80 C, &H.
1.2.8 #|J8 ELISA #ml 5/ YLD # & fRifE
WBAFE S FHGE 5 PBST 22 opil 7o i, R Il R
FAPURALRTE 10 10 ks, ImEIEEbr i L,
FALINEE 100 uL, 35 FEGPRAR G T 4 Cid i
AL, A PBST PE¥ 3 K, IR 5 min; A
HHW, T 37 CWHE 2 h; Bl HAWR, &L
A 200 pL VRS R UESc, &5 min 1K, JLUE
W3 GAPVL/NRZHTHIPUAR B IE 1+ 5000
Fike, BEFLINEE 100 uL, F 37 CHEHE 2h; FIH
YUK B, BFFLAINA 200 pL PBST ¥t
5min 1 K, HPEF 3 ¥ ; HRP FRic Y L FEHr/N
oA AR Bk 1 : 5000 Fke, AEFLnke
100 pL, F 37 CHEE 2 h; FIPUAR B,
FLIMA 200 pL PBST 6%, A 5 min 1 K, bk
30 BALMAREAIKY 100 uL, #OLERCE
30 min, FFLINA 50 pL 1 mon/L HCI £ 1| 2 )i,
W B0 66 A8 A 5% R FH AR A £ ODaso %X 1A -

2 HERE55W
2.1 ZAREKMHE RT-PCR #:ill

I AT R R ST APV R Yt b7
YU FOHE AR, ABFSE TR e APV 9%
BEAS AR bl APV AR Y v B A2 Y BH M AR R 2 s
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P8 BTHRBEA—ERFR, T EXTHS
FIA AR REHEAT APV Kl FEPLEESE 17 R
BARAFHAS B TR0, PRI APV AGHI FHAE:

AF v ~

=Y

_ : 11y
U o 5 ¢

- . g
’,;:;W T - -

A AR E ] TR b 7424k, K514 CP-new
F YLDV4, MH# PDS LK HNZ:, 4 RT-PCR £
W25 W B 7R B A TR B 22 76% (B 1),

* .-n]

11 12 13 14 15 16 17

CP-new

§ 9 10 11 12 13 14 15 16 17

M N P I 2 3 4 5 6

g8 9 10 11 12 13 14 15 16 17

A: ZY APV AL . B: RT-PCR £Zill, M D2000 DNA ladder, N Jg7s A [N RE 6 %) B]
P &Yt APV REEA LIS, 1~17 JFEG .
A: Propagated APV 1-infected N. benthamiana via tissue culture. B: RT-PCR detection, M is D2000 DNA ladder, N is the negative control
inoculated with an empty vector, P is APV 1-infected N. benthamiana serving as the positive control, 1-17 are samples.

B 1 RT-PCR #&ill 1% 4 A

Fig. 1

22 BZIEREEMBEEOEHERE APVL
RERLT

X R £ TR TR H Al A R ] [ B R 2
1T Western blot #:ill , 2553 i /R 28 PEG-6000 iiE
Ja B B ROR RIS APV RER A, DlE
RGN EERPSAE APVL, DUEEE G R4
PR AFE APVL, HEREDTES FIER
iR APVI( E 2A ). Uit B PEG-6000 7] LK APV
MARBOR T UUTE T ok, APV Al LIEE i T2
T, EVEMESMERED, KERTKR
EARMEA RS, LT APV AOMER4E, &

RT-PCR detection of tissue cultured N. benthamiana

SPHBT R R, B 2 T BEUUTE L 4l i kT
JAIK LRI, Kl 650~2200 nm, 424 10~13 nm
(K 2B ).

I MBS O R APV S, RBUREIE
IR, TERENEZ AR UK Z M REE T gy,
B IR AR DR DIVE . RRACPEIRIUR , 8
LR L. REREZ . DUEHIT T Western
blot Kiill, 25 B R E O JF APV EZAFLE
TR LB DITE S, FEEZE W AELET 5
APV, DFIHWRPEAFEDE APV, S &0
J&, REERLF KA DIE T B0 AF IS, i
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%46 &

3 WA TG B i 43 T vk 28 o R WE 2 10 5 90 75 43
B, ULE R OR AR R T B K 0 R 2
T ARRIAE S5 (B 2C), #THEE T
BRI R R R T AR L, K 650~
2200 nm, AN 10~13 nm (& 2D ),

FHAE 4l =) 5 R R IR R CP(H#E4Y his #5345 )
FRUE S WB K BEAE 43 il 3558 & Z Bt e 2
PRAFEEE AW EE M 1 ng/ul, MBSO TTTE B R
A IR R BE A 2 ng/ul (K] 2E ), #EE O UL
ARSI BRI R TR O ZREDIE: -

1 2 4 5 cC 1 2 3 4 5

l a-CP ‘

- —-‘a-CP

A 3
| an -

D¢ 1';;.

A: R TREUUEREHLIE APV JRFERL T Western blot #:l,
1: AREMHF AW 2: PEG6000 W45 HiEW; 3: PEG6000
WRARIGUTTESS 1 IE R LIS 4: PEG6000 Mk 45 )5 FLIES 2 I
B LW 5: PEG6000 ¥R 4[5 ULE 2 IRTE B G RIARVIKE . B:
R P EIR AR TR T B LSS . C: BRI
4l APV JREERLF WB 0T 1 ARSI 2. B
OJE B 3. RENEZ LES; 4. BEMEZTES; 5. UliE. D: @
HELOIRAE APV TR T LSS, AR 200 pm. E: 2 Ff
D7 kRS RERL T S AR ME CP 2B 111 Western blot £50ll, 1: R &
ZREUUTE AR R 5 2 R B0 OVE R R A B R
3: 1 ng/pL ##1E CP; 4: 10 ng/pL F51E CP. ARHE 457 K BE(EL AL
A: Western blot analysis of APV1 virions extracted by PEG pre-
cipitation. 1: N. benthamiana homogenates; 2: The supernatant
after PEG6000 precipitation; 3: The suspended pellets of
PEG6000 precipitation (1st round); 4: The suspended pellets of
PEG6000 precipitation (2nd round); 5: The unsuspended pellets
of PEG6000 precipitation (2nd round). B: TEM analysis of APV1
virions extracted by PEG6000 precipitation. C: Western blot
analysis of APV1 virions extracted by ultracentrifugation. 1: N.
benthamiana homogenates; 2: The supernatant after ultracentri-
fugation; 3: The upper section of sucrose cushion; 4: The lower

section of sucrose cushion; 5: The pellets after ultracentrifugation.
D: TEM analysis of APV virions extracted by ultracentrifugation.

Bar=200 um. E: Western blot detection of 2 methods for purify-
ing virus particles and standard CP protein .1: Polyethylene gly-
col precipitation method for crude extraction of virus particles; 2:
Purification of virus particles by high-speed centrifugal precipi-
tation method; 3: 1 ng/pL standard CP; 4:10 ng/pL standard CP.
Estimate the concentration of purified virus ions based on the
grayscale value of the band.

B2 RZ_EREEMBERCHERRSHF
REBENR
Fig. 2 Crude extraction of APV1 virions by polyethylene
glycol (PEQG) precipitation and ultracentrifugation and
transmission electron microscopy (TEM) analysis
of extracted virions

23 EEZEEWESEMEIRERBRSG APVL
BRI

MO, KA L ZIERERZ,
M EETHE 62, M2 1 mL, XA RIS
JZ 4T Western blot il SDS-PAGE #&:ill], %R%
R 9 B RS B 2500 5, 7E SDS-PAGE i _E 414K
6 T LA B SR RN e 1 (CP) K/h—3K
& (B 3A), RWHAMB B AW, UHIE
SR EE AL T4l FE A 5 . Western blot 45 £ 0702k S
6 fAAERSE 1 CP R 457 (181 3B ). g &
FAEPLENG S M6, SN AEOENE N 60%
1 70%EHEZ

XoF S FRE Rk HR 4l APV 3o B8 v (R v 14 R R g
Wi £ T Western blot Kl , 45 5 B R 7E5S 2 IRk
W A e EE (K 3C), UiBH SR FIRERE vT LI
M TEkl 7, HE5G R0 BB ASTED G R
WivE, WA ZVENL, 65 2 RPEMLET BRI ] 434
VEML, (HARIRAE LR L i biik Ay v (1A
3A ),

TEVE R bR R $R 461 APV SR RERL T,
W RE R 23 B B AS [RBE BE ERR 2 s T RGER T
FEIR4LN APV JRaEk PR P BIVeiw -, =
VRN AL B8 s 1R PR T BE S VR R R T
K (FE3A). G5RER, WEEREHE AR &k T
WS S, (B TR R T PR B e, TR A$R
iR EEERL T, S 1 MU RERL N4, Sl A
TR 2 P o P O P R Al R R, R AR
5 TR FH TR 230 s 1 i i 1 T A BE /N R o
24 SHhmBERNEFERE

K ELISA 200 %2 il £ 19 2 Bt 1l 7 2%
Hr, ZHMEMN 12 200 FFEART LR RE, LAEE R
AR SR A SR BRI X B 25 SR s M TR R 1
25 600 BHBRER I 1 APV 7%, B H & bt
MAEW L ER (K 4A, K 4B), HEBUEY: APV
AR R R, S 2 PSR N A —
Vilk#EAT Western blot /&, i IfiL 15 Fa BE L. 451 h
1: 6400, Phglifbiy ik APVI-CP il & /)
B TR WE TR, 4R EoR, R E
P 5% B APVI-CP il £ /)8 BB T
PURFEE—BUN 5, TR Zed, RWIxZh
MRS ([ 4C ),
2.5 APV1fREHE H 8 & w i

R TN APV R EEZHUINTE F T 05 4
DU A AER P, 76 TR P = B N X B AILER 21 {3 H5
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A
kDa

M
100
70

55 -
45 .
35 | -

B 1 2 3 4 5 6

e @ e g a-CP

<APVI-CPHUA ¢ N w B E2 E3 E4 ES

<APVI-CP "'

| a-CP

A: SDS-PAGE #iill, M: HFIBbRME, 1~6: REMEESRE SO ARRIREMEFE S, 7. SEARESRVEBIRE R . B: Western blot £l ,
16 I R BE S FE BRS04 . C: Western blot Kell, M: BEFIFORRIE, W: VoW, B1~ES: ERLHE.
A: SDS-PAGE detection, M: Prestained protein marker, 1-6: Sucrose gradient centrifugation of samples from different sucrose layers,
7: Affinity magnetic bead elution sample. B: Western blot detection, 1-6: Purification of viruses using sucrose density gradient from samples
with different sucrose layers. C: Western blot detection, M: Prestained protein marker, W: Wash solution, E1-ES5: Serial elution solution.

B3 BERETEMERERUIKELS APVIFESRIE

Fig. 3 Purification of APV1 virions by sucrose density gradient centrifugation and immunomagnetic beads

kDa M CK APV1

—o— APV —m {RERAFAR

1}

70
55

45 |

35 - —
25

15 | —————. .

| I E—
L L
S

i BAE%K Dilution times

A: APVIJETERTHUMS A B ELISA JE . B: MM REE L. C: ZHMITIIR R4k Western blot Kzill, M: & FRARE;
CK: JFZRIE CP HILBEDLA; APVL: MN#R T BT o
A: Indirect ELISA analysis of the antiserum titer. B: Dilution curve of the antiserum. C: Western blot analysis of the antiserum specificity,
M: Prestained protein marker; CK: Prokaryotic expression of CP monoclonal antibody; APV 1: Virus particle anti serum.

B4 SHhmiFEEE ELISA &ilFnds 2w
Fig. 4 Multi antibody serum indirect ELISA detection and specificity detection

- F, K RT-PCR., APV J5 % B I 7% Al #
ELISA Fll APV %% % CP HICEHIIA Western blot
Rzl gy ik APV sEAT R (& 5). 255 %
B, 3 Ao kryR g R —3, Ui APV WEE
SR BT LI FH T 100355 2 A D 2 658 v A R 42k

3 iTig

RECARD Tk 114 % A TR 2 A0E 25 B 7 Ml i ok 55
RNVEfEE,  Hh b Y v e AR AR 2T ) i 58
H, Hod APV 35 R R A 1o 1 3 i K,
YL A YRR AR . HET APV
RGN T EAUHE RT-PCRP!, TagMan SZHF595%

sE PCRPY | ELISAPZ:45 KR | 4R PCR AR 7
SR IUEAE RNA, BUAE, $emt2y Ty, AFITR
FUASE T Pe] A 122 it 5 2 A 0 B R R b, i
i DEAT AL A SR I B O o5, R Ik A T A AR
APV 1 S5 B LI SR 7 2 AR B EEE . HAT,
TR RIL APV fTEsbseE M (capsid pro-
tein, CP il % 2 s P , il i ELISA £l APV1
R O A RAE T TR 2 K I SR AR 1Y
CP, ¥ J5 ARAT I PUIAR 2 4 XZRe e 8 1 B etk
A7 BYCH TR JF A% A 855 vh AT BRI W 1 S 5 45 4 3R
B o H TR = 0 R ORL Y SE RE 4548, PR nT REXT
3o 5 L R A AR P B8 0 R s ORI R 4 3R



2152 o A F AR 546 %
A MNUP 1 2 3 45 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21
2 2
¥ N7\
b‘@ f ‘” @a@
St » R TRNT ‘— \
3 V!%*‘ 15x 17518 20 21
A ) @ N t‘?f t“*) @
—u $4 NS
C PN 12 3 456 7 8 91011 P N 1213 14 1516 17 18 19 20 21
A: RT-PCR i, B: [6]4% ELISA i, C. Western blot &l . M: D2000 DNA ladder; N: TiX}I&; P. IEXFIE; 1~21. &5,

A: RT-PCR detection. B: Indirect ELISA detection. C: Western blot detection. M: D2000 DNA ladder;
N: Negative control; P: Positive control; 1-21: Samples.

B 5 APV1mEHIE®KN
Fig. 5 Detection of APV1 from betel palm samples

AT BB oL 4 S SR A TR T G R B )
ARAT UL ke O B L3R AR, g 7k TR &
SERERY AT SR AR B — R 254, [R] )
B A A5 o T 2 R 2 R AL R i PR o S S 3R
FIHUEADLEN XS CP, i AT BERIR B KL TR T
e G S M TR AR OGRSy, S %0,

T APV ) B BRI 75, FEREAl i A
AN R AR, RIS AR, M
AU L JNTERL T AT RS 5 £ Y| SR
1 AU AME LR P AHR ST R AT B A 51
APV (R Ge bk FORE 1R Qe A RN REAR 2, 15 2 98
APV i (Y AR R A AR SR 4Rl b R, R
ME L RUUHE . BB O UIE. . N ELZRE
WS BB B0 SR ANBEBR S5 T7 VR 70 B3R 4l APV L
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