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gxm RE%E EImE Fak
Batd st FRMA TRk

(PR, AR A B K 904, Eat 100094)

WE  FIH RT-PCR 7%, MEIRM T T7 RNA REMHZ)F IR FEEE S AR5 (BBSV) 4214 ¢cDNA 5% pUBF52.
PEBERERN WA EE (Chenopodium amaranticolor) J&i, PRANE =Py ml 385 B9 4295 TEAH R AT BERER , 82 BT EVZE RN RNA EIIE
R IN - UE W T 5 S = A2 Yo v A EE T BBSV p24 LRI [FAZ FRIA HiAk pECPL, $ 4k KA I BL21 5 K17 SRk
YIREHE 5 BBSVY LIS IR 2 P RN, Bz R 4 il = 4= BBSV [ 4F 76 82 F1(CP). LA pUBFS2 9Bk, 43l T
BBSV CP 3t K [ 5 5 A8 PR RIAN R FEJE B R G828 R . A2 S R IR W, CP LR B AL 5878 5t BBSV £ (428 b it S 301
FBEEEIR S E RNA 7E27 BN IR BEEARBA M, {H CP N BRI E e A ik £ (4K A5 35 RNA FORL BT KRR
fiK, o CP HE N 58 4Bk 1 F A8 A St e Ph 00 6 2 5 AN RS P AR AR R AOAR BTN . K2R B 08 6 2R (1 (GFP) 2 K RIS B
& (GUS) FE[F 43 7))l 55 BBSV CP FERI ¥ ' w5, A4 T 3K ik 44k pBGFP il pBGUS. JEE #4524 22 ol )y J ] WL ¢ 31

GFP 8 GUS JEH [k, RHRZEFIH BBSV 1E R SR 1A 1 KR 3 A B0 T LAl

KA RCROAEA R, RAE cDNA ek, Shreir, EURTE

ERSES  Q939.46

20 el 80 AEARLLK, fEREFraE. TE. N
o Hofry BRI, 5 AREERHSRE 32 X 2 A B
TR OB RSN RN E, AR TR
KR, 2R T AR S AR 2R B iy
HALW) b, K] A B AR R R B, TN,
MRBREIREAE, e A 1 E 3 Ol fH s A
9% (Rhizomania), F H H NI, ASLE =28
R ZAERIRTST, ARG 20 S50 B I L) S AL
S P TINIEN: F o N SN A N N L E N
TR B R YE, DA RAER S8 s )b A7 e LA
RNAZL > ST AR, A8 [ B b 8 Uk W1 20 25
h 3 i N R R 7 B (Tombusviridae) S5 I8 5 75 )@
(Nerovirus) HI—FET FIR T, € 44 A T R (AR A
Ji 5 (Beet black scorch virus, BBSV)#,

BBSV AL F A I, A8 A [ S it X34 ¥
ART 2 RIE. AR T BBSV AR 4L
3o N LU R AF a2 0% 4 BE 15 Bia ),
Vi i # (Chenopodium amaranticolor) #& 1
(Tetragonia expansa) F1 A A (Vicotina benthenmiana)

25 BBSV &P EAE N 28 nm RELRG RE, 4h5E
1 F(coat protein, CP)W I A —A 5y, /¥ =
214 24.5 ku. BBSV JE K 41 4 — 4% ss(H)RNA, H
3 644 ML TR (77 2 73 B W R 85 23 S ) 1)
GenBank % 3% 5 43 %] & AF452884 Fil AY626780),
£1,5 6 AN JT TR 132 HE (ORFs) (& 1), £ T2 A 41
RNA 5'3ii (] ORF, 4wt — 23 ku (I8 A i, HIEH
M UAG 577 82 ku 1, T8 EEX
H A7 8 8 I8 1) (57 )7 51 GDD. ORF;. ORF, £l
ORF; %t 3 ANE#AHIE /M H P7a. P7b A P5,
B[] e 05 25 (1) P2 3. A1 3735 (1) ORF6 2 fidh
— 24.5 ku IR A T (p24), SRERISNEEAD T
JUE R/, RN s ) A Fe B R, (HE
VAT S UE UL WIS 7, AHIF YA T i iR A% e A I W

*[H 58 AR HE42(30325001 F1 30270063)F1 [ 5% 5 15 AR W55 % i
PHRI(863) AT (2002AA206641) % B I H .
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ORF, 4wl £ (1 ) BBSV #h5¢ 4k (K FEft L, A
BBSV {2 4% ¢cDNA wif#E, 51 T BBSV 4bstik
5908 2 BB TE I E R,

1 #MR577%

1.1 ##

111 96 & # AP . BBSV T 5 2 BWW i A
SRR AT H A X, PR R i
to)E, PRBUREEE, KRS BBSV ¢ M pu g
FH A S 56 45 1) 4% DR A7

1.1.2 R UKL . K W FE # (Escherichia coli)
DHI10b I BL21(DE3). Jii ki pET-28a(+) (Novagen
A ) A pUCLY HHASEE S ARAE, pUCTM-T 44
H B T AR ARA RAF.

1.1.3 T HM. 519 &AL, M-MLV s
filf. T7 RNA &M [ Promega A7, Pfu DNA
AWM A B4 T AH, T4 DNA EHN . T4
DNA % & M. Klenow [ A1 R i) 4 Py V) B34 08 B
TaKaRa A7), HoAb ks34 o0 [H 7= 2 dral. pr 5
WX B TR R FRA R A AR

1.2 At

1.2.1 Sl 25 RNA 30 2 I8 KRS0
JiiE &G BBSV (15 i 09 28, A 2K %) -
AT HIFRIRAT W 7 RNA.

1.2.2 CP FEDN U Rk B A4 He . AR H5 ORF, 1%
7 %) % 11514 BB-15: 5 GGGAATTCCATA-
TGGCACCTAAGCGCAA 3' (5 BBSV & K 41 [
2 647~2 663 nt HIXF N, F5I N Nde 1 B VI 570).
DA% BBSV 3'3 2.3 kb ¥ EEZH Wk pGA83 A,
PL BB-15 FI. T3 4A& (T-easy, Promega A #]) L[]
514 SP6(5" CATACGATTTAGGTGACACTA-
TAG 3') 454347 PCR ¥ 18, K154 1.0 kb [
DNA J B, BEla it vk [mI s, L Nde 1
PIFNAC ) DNA BB, 46\ pET-28a(+) ] Nde 1 £
M MY Y% T, K15 ORF, I 5% 3R ik #1k
pECPI.

1.2.3 BBSV 12 441 cDNA 3B I . iR % BBSV
RNA 53 J¢ 51, % i1 5149 BB-18(5" TGTAATA-
CGACTCACTATAgAAGAAACCTAACCAGTTTC-
TCGTTGATCAGCGAT 3', 5 1~34 nt J7 5| #H X}
N, NRIZHA T7 RNA A/ EZ 178, LT
W) g 72 T 4 e s 08 5 NI ®) A1 BB-14
(5" TCCCCCGGGCCACCTGGAAGACCAGGTAT-
AT 3", 5 3621~3 644 nt JPH) H AN, FRIZ AT

AW Sma 1 A7 55). PL3E4E ) BBSV RNA A #iAR ,
UL BB-14 J 519 )< # 5% & % ¢cDNA, 15 L. cDNA
kAR, ] BB-14 Al BB-18 5|4t 1T PCR 3™ 4
(94°C 7% £ 1 min, 52°C3E K 1 min, 72°C %E {H#
4 min), 3k#3 T BBSV 4 £ cDNA. PCR /" ¥ &
T4 DNA &MV f5, HEALAE pUCTI 1) Sma |
P, 5/ AIBETIE . Y%, 3k1$ BBSV 42
K cDNA i [ pUBF52.

1.2.4 BBSV #}55 4 [1(CP)JE K SRR 1 #4422

J EcoN T ¥F§17) pUBF52, Klenow B #hF )5,
Fl T4 DNA ERE M AL BER:, 345 CP RN WH
54 /& pBSCP4, 1% 5L N] Kk 7 Ak —Ffr iy 37
ANEIERA B B, Hrbr 23 AN LR 5 CP
N 2L,

Hl Pst 1 B§ 1) pUBF52, 777 5.3 kb, 0.55 kb
F0.4Kkb 3 AN BE, 0.8% (155 I bt 12 v vk [
A 53 kb 1 0.4 kb 115 2 N B, AR AT IE
%, faMY)%E, 157 CP LK ) 552 nt (6t
2K 2719~3 270 nt, PRI T 72 nt) 6K
(15374 pBDCP.

LA pUBF52 4 # 4t , LA BB-20 (5" TTATT-
GACTATACTAGAAAGC 3', 4 2 623 ~2 643 nt
‘H4MA1 BB-21(5" ATCCCACATCCTGGTGTGG 3',
£53345~3 364 nt AHXT ) K514, #6497 % 1n) PCR
P14 (94°CASPE 1 min, 52°CiBK 1 min, 72°CZE{H
6 min, £ 30 MEH), 3K1F 5.6 kb ] PCR /47,
W4 T4 DNA RG MV B30, 371
CP JEN 58 4B 5842 48 pDCP18 (K 1).

1.2.5 GFP I GUS KiE& A& . L) pUBF52
ik, JH514 BB-21 Al BB-46 (5 CTAGCCTCC-
TGCAGCAGGAGCCCG 3', 5 2704~2 724 nt .
A, FRIZ 5N ES S 1) #5417 & ) PCR 4™
B (94°CAETE 30 s, 62°CH kK 30 s, 72°C %E
6 min, 3L 30 NMEH), ¥R WL T4 DNA R G
RISV J5 HER:, 2l ik SRS OOk B p24 1A
53 78 nt ff] 5 4% & pDCPcsl. EcoN 1 Hu i 1)
pDCPcsl )i, H Klenow FfhF-, 5 5¢3& (1) GFP
M (gfpmut2)sl# GUS LK (1 Fkr pBI121 313k
s iEse, Sk m%e, W GFP A
A1 GUS 2 (ARl 7E CP N 3 23 NEIER R
ISR pBGFP Fl pBGUS (& 1).

1.2.6 CP JEK[1)iF FKIE. SDS - N B
HAL K 20 AT B B 1 BN S . % (0 1 v S G
Y U0 k3T pECPL 15 S5 2k M ik 7= )
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[ 4 1 J5 Bl 728 (Western blotting) 7 #7, A7 25 11 i
R AR 10 77, BBSV RE55 I B L3 # B

300 i) fi .
1.2.7 BBSV 2441 cDNA b5 [ K M i 5% 5 s 52
e,

PLZ) 100~200 ng 2 AL 1 TR A Bk, 75K
1 ) Eppendorf & "KM 6 wl 10 mmol/L NTP

(ATP. GTP. CTP Fl UTP % 1.5 uh. 3 ul
100 mmol/L DTT. 30 U RNasin A1 10 U T7 RNA %
G, #MKE 30 pl, 37°CLRIER 1.5 h BT A4 %

AR SN Sy 5 SE AR R 2x GKP 2% i il
(50 mmol/L H % %, 30 mmol/L K,HPO,, pH 9.2,
1%% 1, 1%fEE T)RE, WA R A2
(C. amaranticolor) M Jy .

EcoN | Pst 1
(2714 (2718)
T7 Pro
[p7b] [ p24(CP)
= p7al sl | "3 UTR
pUBE? [ poCP) .
oBSCP4 [ )
pBDCP | [ [ ]
pDCP18 | |
pBGFP | [ GEP
pBGUS | | GUS

Fig. 1 Organizition of BBSV genome and its mutants for CP gene

1.2.8 RNA EliZF(Northern blotting). *X H DIG-High
Prime DNA Labeling and Detection Starter Kit I
(Roche) k7, BREMFRIC. TIAAS. Z4a0. Yol
Rl €8 55 20 R A e RO R S 1 U IR AT . R R
Mo bRid ) BBSV JE R4 3 udEGu g X (514
BB-21 fll BB-14 §#4 ikl pUBF52 3815, F BK/)
4 0.3 kb).

1.2.9 GFP KiAM) RO, BAEM G 3~4 KIH:
b, BTESA b, VK, & B, 7
488 nm Wi GIUR T, HIMOG L SR £ WAREE (Carl
Zeiss LSM 510) M52 (10 £54%8%).

1.2.10 GUS MM = G0, BOFT iy  Fy A [l e
(1% B8, 50 mmol/L # I 4h 22 P, 0.05%
Triton X-100) " [ 52 30 min. 4[5 52 5 (9 5C#E
B A (50 mmol/L % 8 84 2% vh i, 0.1 mol/L
K;[Fe (CN)s], 0.1 mol/L K,[Fe(CN)s], 10 mmol/L
Na,-EDTA, 0.001%(fA#{Lt) Triton X-100, 20%
BZ, 0.05 g/L X-Gluc) 145 16 h LL I, ), 4
R P a m it A B (5% I, 5% LR,
5% b, RS R L.

2 FRE5SMH

2.1 BBSV ORF, %#3H) p24 EHRFEMINEE
SRIZ=S

P i J5UA% e ik 34K pECP1 5 4 58 34 1) ORF,
KAL) 3 A s X, RIAF“ML4: SDS- A
I IR M e I FL Wk 70 B RN L T2 i -R250 e fhy, 4
WREW]: IPTG i%55 )5, pECPI1 f] LIKF S #RiA M4

(b)

E A B ¢ D F
ku
=66
=43
=31
=20 -
—

Fig. 2 Expression of p24 protein coding by BBSV ORF,
in E. coli (a) and its Western blotting analysis (b)

A: pECP1 induced with IPTG; B: pECP1 without IPTG induction; C:

pET28a (+) induced with IPTG; D: pET28a (+) without IPTG induction;

E: Protein molecular mass marker; F: Purified BBSV virions.
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27 ku I R (K 22), S50 IRk G 8 AR/
FHFE. A BBSV 4 5 MBI ( ph 4 40 i) s 25 bt
T KR TH45) W RIE =P HEAT T Western
blotting &I, Fk =W ZILFHYE RNV, FrRIAM
S B S K TR BRI A e B ) (B 2b), DRI R
] BBSV ORF, i iy (1) p24 5 11 495 8 [ 7 5¢ 5 1A
WA,
2.2 BBSV {214 ¢cDNA RERMEREFE M
iomi]

K H RT-PCR [ J5 953k 44 T BBSV (14>
£ cDNA JrBt(Kl 3), 73 5'ui 7 T7 RNA K&
BRI 1 27 P41, {27 51 A1 BBSV cDNA J7
FIZ I GINT —NESMUZ TR G, LRSS
SEI %™, BBSV ¢DNA 1) 3" 3 J¥ 41 Jy CCC,
AR BT 5 14 BB-14 I 5| A—> Sma | B D)7 55
(BBSV cDNA J741H AT 1), LA Sma T 261
1R G2tk cDNA 5 B (1 44 1 B s ) 1 1L 37 3 A
AN ATIR. ¥ BBSV 4 K cDNA b [ 5|
pUCI9 1) Sma I £ 55, 3RAFE A ikl pUBF52.

Fig. 3 RT-PCR amplification of full-length
cDNA of BBSV RNA
A: A\DNA/EcoR | +Hind Il marker; B: PCR product.

¥ pUBF52 Hl Sma | VAL 5 AT A1 5%,
LT ERE R VKA B, RSN Sk 5 i B RNA
KA (B 4). BRI W) 5 2x GKP 8T
Gla, BEEEMUEAREY ), 3~4 REmEsS
BBSV RNA FZF{AH [ (1Al BEE IR

PEMOR I 8 (LR I S RNA, LA BBSV 3/
i cDNA A #R%F 4T Northern blotting &, $4)7
AEF TR IR A8 465, B BBSV 75 %5 EAR N & il
Ferb, BR7P7AEFEDNA RNA AF, 38774 2 473N
2l RNA. Western blotting 45 Il &5 JUE B, pUBF52

(RS AT LAAE 2 AR N S, i BT LA
FIEF= AR R/ NR RN 2 (]5), BRIk i B
FT i 7 BBSV 12 4Pt cDNA W [% pUBF52 & B f
HE .

+ Template DNA

4 RNA

Fig. 4 In vitro transcripts of BBSV full-length cDNA clone
A: In vitro transcript of pUBF52; B: BBSV RNA.

(@)
A B c
()

B A C

w— — Ccnomic

| Subgenomic
| RNAs

Fig. 5 Northern blotting (a) and Western blotting (b)
detection for the infectivity of in vifro transcript of BBSV
full-length cDNA clone (pUBF52)

A: Leaves inoculated with purified BBSV RNA; B: Mock inoculation
with 2x GKP buffer; C: Leaves inoculated with in wvitro transcript of

PUBF52.

2.3 BBSV CP #EERTARMEREX T BEREY
B 1%

PL BBSV 12 &1k ¢cDNA Fef pUBF52 A5 Hit ,
J7 1 1.2.4 SR TR 0773, R T BBSV CP [
(AL 5 3 (A2 T 2 717 nt 4b) I FE RS 547 f& pBSCP4.
] 552 nt G [ 9248 A& pBDCP Fil CP K] 5¢ 42
B 5¥AR A pDCP18. 42 DNA JEAME ik, Frik
134 3 Tl AR PR 1) SR X I3 5 TV AH 7

FIRETR I 5, &5 Sma 1 ZE4L
Je, HEATARANE SO R A Ay, b RS
1t A% 4k pBSCP4 Fl ik 2k 58 4% 4k pBDCP, i i
ST BT[] PR R s g i PR ) 7 TR R A A A
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pUBF52 545 W b (1 X 5. 1 CP 3L R 58 A B 2 [l 2%
Ak pDCP18 WK SR b L )y 5,
FRIRI TAGEK: 3~4 K, KL 1 A LAA BAE,
T HL & 8 R B 0 Sl ok e, H R B LLRR SR B O 2
(4 6). UL uiH], AR AR AN RE ™ A e B IR 41 o
g SN (EPS REE AINES §TE e & Sl e o R T

Fig. 6 Symptoms of C. amaranticolor infected by pUBF52
and its mutants for CP gene

A Leaf inoculated with pUBF52; B: Leaf inoculated with pBSCP4; C:

Leaf inoculated with pBDCP; D: Leaf inoculated with DCP18.

PLAH [ ¥ 15 1¥) pUBF52. pBSCP4. pBDCP Al
pDCP18 (KA s ) 43 Il o (. 22 J s 43 33
FERERI G 1 K. 3 RATS K (dpi) #EHUH F 5L RNA,
PLHE 45 id BBSV 33 4R 5 X () cDNA 4 #Et
17 Northern blotting 7341 (K] 7), Ml E; RNA 5
Ok B, 1dpi &Ml g5 R K W . pBSCP4 5
pUBF52 % A7 W] . X Jj], 1l pBDCP 1 pDCP18 1]
J95 B RNA B B8 pUBF52 1%, 3dpi A1 5dpi 2438
i LR, 5 pUBF52 #H Lk, pBSCP4 [f] RNA £
TR A B ] [0 S KT 2 T Pt
24 BBSV{EANREEREHEVTIRE

T HRER BBSV AE kA5 PR R I8 AR ¥ AT
ek S LT et 22 Al AMIR S DRI K/, R 3R AT
GFP % [ A1 GUS & [l 7 BBSV CP & [ N ¥
23 AN LR N I 3K 18 B4k pBGFP il pBGUS,
28 DNA JP AN S0 AE, B3R (1 20k 2k i AR
A

pBGFP 1 pBGUS (1) {4 4 i 53 Wy 43 B b €2 32
i, IBER B E B T EA & RNA [IE
A8, Northern blotting 1R XA 2] (45 A
). ARFEIL IR AR BB R, nl DU B b 0 5% 3
PBGFP 14 A1 s Wy #2Mp 1 W € 22 oty 52 I 2 £ 1)
P AL g th, ] LU SRS GUS R RTE
pBGUS A1 e s ) 45 R 1) 0 € B2 b Jy v G830k
(K1 8). Altt, BBSV FHE— I Kk Ky ML F 1A
BRI,

. Genomic

- RNA
|

!_ Subgenomic
| RNAs

__

1 dpi 3dpi

Sdpi

Fig. 7 Northern blotting of the total RNA of C. amaranticolor leaves inoculated with pUBF52 and
its mutants for CP gene

A Leaves inoculated with pDCP18; B: Leaves inoculated with pBDCP; C: Leaves inoculated with pBSCP4; D: Leaves

inoculated with pUBF52; E: Mock inoculation with 2xGKP buffer.
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Fig. 8 Expression observation of GFP and GUS genes
fused in BBSV CP gene

(a) GFP is observed by confocal microscope (488 nm, 100x); (b) GUS is

histochemical stained (left: 400x; right: 100x).

39 #

TP 5 (AR 5 B T (CP) A2 B IBIAE 7 15X 1R
MR — Rk EE AN R RS e I A
PR Fe A AATEARAG,  BR ORGP AL IR S 32 P T AL R Bl 1)
sl AhoeE I HALURIIRE: a. CP & 5
REAET AN IR SIS s, W REAE T RN s
ZJ) LA 8 I A R A R ) K B 3 i AR A i ) ) R
PE B Bl W R 5 B AR I B (Tobacco mosaic
virus, TMV) REGAZ Gt e, H CP [
B 7 RNA T 488 AT Ko sis iy, (HAZ
L5995 RNA [ A2 s i #2029, BBSV 1) CP R
AR IR BEAE D0 (L b AR 5 AR R B AR AL R
R, Uil CP AW RES BBSV i ] 8% 3l 06 5.
T AR E S THAN I BBSV I RGR Y77 32,
Pk, CP 7E BBSV i Byia fay ik f2 1 41 F i A
2. b. CP SR A RALFR A OC. /o3RI 1R
LT RPAEALRE P —ADEEI, R
M B (Potato leafroll virus, PLRV). P4 AL 5
7 (Watermelon mosaic virus, WMV) %595 & ] CP
A S I AL R AT OG0, Kakani 5500 ESE,  [A]
J& T2 i B B B (Tombusviridae) (1] 35 JINIA A6
99§ 7 (Cucumber necrosis virus, CNV) [ B & 1% 1k
P GIBOR ey AN R DDA\t s = R I (VA R S (O 2
N R ITTTY 48 X VAR R k== AR RS 1T 1 Rkt
PR 553 NI A7 B (0. bornovanus) ¢ 5A% 75 1%90 75
AR, 1M CNV IR 0. bornovanus ¥ Z) 81 1

i 2L 0. bornovanus 1] — %% 5 5l (Oligosaccharide)
125 . % % 5 5 USUE W] BBSV J2 i H i il v 3
fE4%, BBSV CP [ /5 B & AL 4k (14 F LA St
W AFAESAL CNV L B A4 e S DO AL i
Tt — 2 IR KR Y. ¢ CP 2 59 15 I Ak D A0S
(genome activation). 4 2% {¢ 9§ B (A lfalfa mosaic
virus, AIMV) [#] RNA 75 % 1199 75 4h 76 & 1 5 CP
WAL RN AL S 0, ASBETE U S 12
et 2, 4 AIMV CP ¥ N 3 5575 2 RNA &54 )5,
HMGRAE T oA, DRI AL s 75 MR A U i 31
SRR AT 45 G, BBSV X i (42
WA BRRIHATE CP N2 5. d. CP S5Hi#E 13
e E A DG, O UE I 3K B TE 9 40 B (Turnip
crinkle virus, TCV) #F52H 1 N ¥ 25 N2 MR H
AWk TOI6E, BT T A 1 A0l Bk B .
Wang Fl Simon®[FJ 53 B £, TCV [ CP 7] LA
PR ™ EFLE . e. CP J& RNA ULER 4]
(suppressor of RNA silencing). 7% 755 77 1= HAE
R, RNA PO B AW R THRPUR 5 A
AR PR ol 3 1 05 AATL ), 7 7 A 30 o
T BRI 1R BT 27 T RNA JiBR. H 24,
2D TEE WA E (TCV) FIME A 9 5 (Citrus
tristeza virus, CTV) ] CP HAHIH] RNA JTERH L)
figRe2, ATWAIL E R B 7R, BBSV ¥ CP *f
A7 1 RNA JUERRAT— @ M E R (R K 3R).
RGP XK, CP AWM R
(pBSCP4) Fl1K Fr Btk (pBDCP) %I BBSV 7£ i (1L
P B BEEIRBE AR AT R, CP LR 58
Ak SR (pDCP18) #0442 5 AN B r= A=
AR AS BREREIR . Ui WIBR N 3 1) 23 N2 FE R AP,
CP A X Sk 5 BBSV X 0 ¢4 %2 (1) 20 1
Jo, BBSV CP &1 N 3 23 M AR & Tt A
TCV CP R A 7 T g i fr 2E — 2D WF5T. IR
7 RNA (IR R, 458005 1K (1dpi) CP #4%
RAZRIN) RNA RRE 5 B A R0 5 3% A W] X
il A CP IR K 73 fife 2 SR AR 5 4 fife 2 SR A
RNA SRBUEARC (B 7), AIHEZ H T RNA )
K BBk S 2809 5 RNA 28 [0 45 0 & 42 T 5K )
AL, BRI FEA T 05 5 RNA (19 5 H1280%. 3dpi Al
5dpi ) Northern blotting i 45 & H, CP 55
AR TE RNA AR 5 2T Fiass, nlhedh
TARTARARAN G P A e R I3 55 A1 e B R B
BEM) RNA, PRIRE 25 44 1) RNA g A i E.
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¥ 2k 0 9 O B 11 (GFP) & [H A1 4 4 11 1R 1

(GUS) # [N 43 5l il & 7E BBSV CP &K 5% 69 nt
()R, PESER RN Ot FE My 5 UL % 31 GFP B{
GUS LN ERIE. fE IRl I, A Sa6 % DU R
£ (Rotavirus) 17 VP6 JE K4 BBSV [#] CP JE A,
FHAZCE 03 85 (R AR M i 7= ) PR AR LR W0 (B, W)
% ELISA Rl 45 F L0, VP6 & (1 Py ik &
AL IEFEY S TR (119 0.25%7, Kk BBSV A
HHE— BT R A INE S AR IE AR ).
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Effect of Beet black scorch virus
Coat Protein on Viral Pathogenicity

CAO Yun-He, YUAN Xue-Feng, Wang Xiao-Xing, GUO Li-Hua,

CAI Zhu-Nan, HAN Cheng-Gui, LI Da-Wei"”, YU Jia-Lin
(State Key Laboratory of Agro-biotechnology, China Agricultural University, Beijing 100094, China)

Abstract A full-length Beet black scorch virus (BBSV) ¢cDNA clone (pUBF52) was constructed by RT-PCR.
The clone contains an upstream T7 RNA polymerase promoter designed for in witro transcription of infectious
RNAs from the linearized plasmid that faithfully represent the viral cDNA. Leaves of Chenopodium amaranticolor
inoculated with in vitro transcripts developed the same symptoms and disease phenotype as the wild type virus.
The presence of BBSV RNA and coat protein in the leaves was confirmed respectively by Northern blotting and
Western blotting. Comparisons of specific immunoreactions between the expression product of the BBSV p24 gene
in E. coli and antiserum against purified BBSV virions demonstrated that the p24 gene encodes the coat protein.
Based on the sequence of the pUBF52 ¢cDNA, a frame-shift mutant and two deletion mutants were generated. One
of the deletions encompasses the entire CP ORF and the other truncates 174 amino acids from the central region of
the protein. Transcripts derived from the frame-shift CP mutant, which terminates the CP after the first 23 amino
acids, elicited the same symptom phenotype and levels of RNA accumulation as the wild type virus, but the leaves
infected with the CP deletion mutants exhibited greatly reduced RNA accumulation. In addition, leaves inoculated
with in witro transcripts of the mutant in which the entire CP gene was deleted had lower local lesions than wild
type virus transcripts. Two expression vectors, pPBGFP and pBGUS, were constructed by fusing the GFP and GUS
genes to the 23 N-terminal amino acids of the CP gene, respectively. Leaves infected with in vitro transcripts of
pBGFP and pBGUS exhibited expression of GFP and GUS proteins as assessed by laser confocal microscopy and
histochemical staining, respectively. The high levels of expression of the GFP and GUS proteins provide tools that
can be used for studies of replication and movement of the virus, and indicate that BBSV has considerable

biotechnology potential as a plant virus expression vehicle.
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