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For the survey of viruses infected in peanut cultivated in Korea, peanut seeds and leaves showing viral symptoms
were collected from their growing areas. Typical symptoms on virus infected peanut leaves including mosaic,
mottle with necrosis, yellowing, stripe or vein banding and stunts were observed. Two viruses isolated from the
naturally infected peanuts were identified as Bean common mosaic virus(BCMV-PSt) and Peanut mottle
virus(PeMoV) by their host range, immunosorbent elcetron microscopy(ISEM), direct immuno staining
assay(DISA), RT-PCR, and intracellural symptoms. Direct negative staining method by electron microscope
showed filamentous particles of about 780 nm in length as well as inclusion bodies. In ultrathin sections of
BCMV-PSt and PeMoV infected tissues, cytoplasmic cylindrical inclusions as well as filamentous virus particles
were observed in the cytoplasm of parenchyma cells. ISEM revealed filamentous particles strongly decorated
with antiserums of BCMV-PSt and PeMoV. Peanut seeds were stained with BCMV-PSt and PeMoV antisera
indicating the possibility of seed transmission for these viruses. Seedlings germinated from peanut seeds which
reacted with antiserums of BCMV-PSt by DISA showed mild mottle or stripe symptoms while mosaic and
necrotic mottle symptoms were observed for PeMoV-positive seedlings. Filamentous particles were strongly dec-
orated with each antiserum under ISEM observation. BCMV-PSt coat protein gene of about 1.2 Kbp was ampli-
fied by RT-PCR. Altogether, these results indicate that BCMV-PSt is the most prevalent virus infecting peanut in

Korea.
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g3 nlol 9] 7152 1965 Kuhnoll 93] A2
2 mottle @ mosaic HHYLZ 7[ANE Peanur mottle
virus(PeMoV)2} 19661 Miller & Troutmanol] &8 &
3} WA o= 71N Peanur stunt virus(PSV)7t HILE ]
ThReddy, 1998, Sutic &, 1998). @A71x] L&z BF 2
npo] Bl A& Potyvirus LE9 Bean common mosaic
virus(=Peanut stripe virus : PStV, BCMV-PSt; Pappu %,
1998), Peanut top paralysis virus(Sutic %, 1998), PeMoV
(Bock &, Kuhn, 1975, Anjos &, 1998) Peanut green
mosaic virus(PgMV; (Sutic 5, 1998))7} 2137, Umbravirus
252 Groundnut rosette virus(GRV; Ryabov 5, 1998)),
Furovirus 252 Indian peanut clump virus(IPCV; Konate
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& Barro, 1993), Tospovirus 15 2] Peanut bud necrosis
virus(PBNV; Sutic 5, 1998), Tomato spotted wilt virus
(TSWV; Hoffmann £, 1988), 259
Cucumber mosaic virus(CMV; Sutic 5, 1998), Peanut
stunt virus(PSV; Xu &, 1998, Zeyong 5, 1988), 5°] 3l
o ol Peanut veinal chlorosis virus(Sutic 5,
1998), Peanut chlorotic streak virus(Sutic &, 1998)7} Sl
o} o|F opAoh-BlF R el M B xS F2F vl
23 PBNV, IPCV, BCMV-PSt, PeMoV, PSV &°] 31t}
(Reddy, 1991). 53], Al &3} A atE= BCMV-
PStet PeMoV7} F= F9] &3 AR ol 71 FH
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FAAE. 19992000 =0 AA o+
o, A& F, G5, dA 59 v AY, A& 1%, §
&, B 30 AGlAM AWM= e &
oA, MAE TN 5T, F3}, 5, U=,
A5 59 T4E Ueille B3g A3t HY niol
H2E ZAMITHFig. 1A,B). ©]E ulolgls A4k ¢
ZA& A8 = 39 DNY 2 immunosorbent electron
microscopy(ISEM)®H ofl olal] Fapxztdn7d ez el ut
ol 9] YRS B/ASIGLL. 2 AFolX = nlolH &
do] ERIE HFo2RY vlolHAE Hel 545 4
slo] ol et 72 WHE FASIALL, oA BF vlo
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172, 274, g49=d 59 S4E vehlle B3 o 2
g, 22|32 direct immuno staining assay(DISA)S A
gto] ozl B 9SS A AE ol Fakl
T 5, 01 M QA SF8ApH 748 ol g 2%
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(Hitachi H-600)2. 2 7783t 7249 & FZ el ulo)
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Fig. 1. A: Dark-green islands and mild mottle on peanut leaves infected by PeMoV(left), tip yellowing, mottle or mosaic of irregular,
dark-green islands on peanut leaves infected by BCMV-PSt and PeMoV(center), dark-green stripes and vein banding on peanut leaves
infected by BCMV-PSi(right), B: Major symptoms of mottle with necrosis on peanut leaves infected by PeMoV. High magnification of
necrosis symptoms(left upper coner), C: The seeds harvested form BCMV-PSt and PeMoV- inoculated plants were stained dark purple
with antiserums of BCMV-PSt and PeMoV, D: Seedlings germinated from peanut seeds which reacted with antiserums of BCMV-PSt and
PeMoV by DISA were showed mottle and mosaic symptoms on the leaves, and also were detected viral particles, which decorated with

antiserums of BCMV-PSt and PeMoV.
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Table 1. Oligonucleotide used for R.PCR

Name Sequence
BCMVII-F 5’-GAATTGCTCCAGGAGATTA-3’
BCMVII-R 5’-CAATGGTTCTTCCGGCTTAC-3’
PMV-F 5’-CAGGTGAAAATAAGAGTAAAGT3
PMV-R 5’-ACAATGTGTATCTTTGGTGT-3’
PSV-F 5’-CACCAAAAGGTACTGGTAA-3’
PSV-R 5’-GCTTGATGTGTACGTTGTA-3’

Table 2. Experimental host range of BCMV-PSt and PeMoV iso-
lated from peanuts in Korea **

Test plant BCMV-PSt PeMoV
Chenopodium amarlanticolor LLc/- -/-
C. quinoa LLc/- -/-
Nicotiana clevelandii LLc/- LLc/Mo
N. benthamiana -IS -IS
Cucumis sativis /- /-
Glycine max -M LLc/Mo
Phaseolus vulgaris LLc/V LLc/M
Pisium sativum -/- LLc/M
Vicia faba -/- LLn/S
Vigna sinensis LLc/- -/-

“Infection was comfirmed by observing virus pariticles in tested
plants by electron microscopy.

- : no symptom, LLc : chlorotic local lesions, LLn : necrotic local
lesions, Mosaic : M, Mottle : Mo, S : latent systemic, V: vein banding.

phosphatase conjugateE 1/2,0008] 3]t 3 21204 |
AlZF B9 WAl AT} TRA], 23]7F PBSTE 443 3,
A EE NBTSt BCIPE £33 §oo= t’““*liit‘r. of

3087 WhE &, dark purple®E A EH FEEZ A S
T AT EN vlolg s 7Ee aai"‘i‘:} 23] A
g AAEIASL, o] Foll walg WF Rope wEald
oAl ZAth(Fig. 2).

Hio]2]£9] RNA HAl. npo|g)2 7h¢do] gl oy
BF A7 AERHS AN F, 2" AJEE extraction
bufferol] w3 3ted voltexingdr T} A& NS 735}
proteinase K(100 pg/mi), SDS(25%)E =] 5}o] 42°Col 4]
15%-7F 23t t}. ©]F, phenol:chloroforme 3] A&
ated wlo]E} 29 coat proteing A AL AEHAL F7
ste] off gk HAOZ viral RNAE A ¢ ¥=35l9 RT
PCRE #% AEE S]35I th(Fig. 3).

CP gene] primer A3 2 RT-PCR. 4A|¥ RNA

Peanut seeds soaked in the antlserum solutlon of BCMV PMYV for
|

1 hr at room temperature
The seeds were washed twice with PBST from 10 min and then
incubated with anti-rabbit IgG goat antibody alkaline
phosphatase conjugate for 1 hr at room temperature
After washing twice with PBST and once with distilled water, the 1
seeds were incubated with a mixed solution of NBT and BCIP
The seeds harvested from BCMVII, PMV-inoculated plants

stamed dark purple in 30 min

F1g 2. Brief expenmental method for direct immuno staining
assay(DISA).
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Wash 70% EtOH - .
o228 SASIUTH Ohki AL TE FPEL BOMV-
y PStEEA S ol &3ty ISEM 3 AF, 43 A9 =
[ sskNa ] o] 2 ¢l wrgo g wpolzi2 Yzt F7F AA A
"l)issolved with dd-water and keep at -20°C (decoration)ﬂ O—] EO] _\E (Q Z]‘7]’ yd_;‘él.lq ())i];"_(Flg 4B) [q,
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Fig. 3. Viral RNA purification method of peanut leaves.

Fig. 4. Electron micrograph of virus particles in negatively stained preparations from peanut leaves infected by BCMV-PSt and PeMoV.
A: Filamentous particles of BCMV-PSt and PeMoV (x46,000). B: BCMV-PSt filamentous particles strongly decorated with BCMV-PSt
antiserum(x39,100). C: PeMoV filamentous particles decorated with PeMoV antiserum(x 46,000).
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Fig. 5. A: A parenchyma cell of BCMV-PSt infected Cenopodium amalanticolor leaf. Cytoplasmic cylindrical inclusions ; pinwheel(P),
short curved laminated aggregates(L), scrolls(S) in the cytoplasm (x23,000). B: A parenchyma cell of PeMoV infected Pisium sativum
leaf. Cytoplasmic cylindrical inclusions ; laminated aggregates(L) and scrolls(S) in the cytoplasm, one end of the virus particles aggregate

adjacent to the tonoplast(arrows) (x23, 000)
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WF Ao FHog 9o IFAHE o}, CMV, PSY,
CaMVve] 83 o & [SEME 4 A)sld 21}, decoration®
vlolg 28 #FAT F= Ak

Direct immuno staining assay(DISA). FX}7}do] B
I=0o] 9lE= BCMV-PSt, PeMoV 59] Hlo]l® A8 7%
&7] flste] BES AH I WSt WA F
2SI, TAE g A Sk gEsle] Wolrth BCMV-
PSt 3 PeMoV= &4 APE & vlojg| 22 daixd de
g, oAk 2ol AA DISAE A A Bl AA| 7 wFFo]
ARG o] Fof nlolglze] ARt ALHEAE B
s17] fate] 2 HEE AASAT Fig 1CY 99 AL
HNzT2 GG AHsA @S Fola, 7ted AL
PeMoVe] #2302 uhgst Aoz AL 7+ A3, 7}
A B2 A BE7E dAo] =k 7 okele] & 400

mﬁL

H] 3]4 3k BCMV-PSt &8 o2 WA 7]l Ziolr}h 1
A, =k ol 50% ©)4F¢] BCMV-PSt 2 PeMoV
b s e B3R ow ZHdEH 1SS A]lE
o]%, DISAE HAI3H BF-2 wolA|A FHAAME nHlo
H27F Jep=A1E #2l3t9dt). Fig. 1D DISA ¢
3ted BCMV-PStoll 77 o] Elg B3 2079 245 3}
Foto] Wold FAEA= 20 ARAT q7loA =8
H B3I S DISAR TAHLEE A 23, oF 40%9)
ARGl ERIFSTE 2d Aol thA] mRESle] WAL
W& A3, dE5FH ) vlo| S-S A,
= DNY 9 ISEM¥ o7 HAdn oz 2as
3}, dol7} oF 780 nm4 APEAAE BCMV-PSte] 818 %
ofl decoration®] HNSS HASIHT).

&34 77 (biological assay) ¥ upelB|& F4.
Ak BFe AES e st AESH AAHS
AABEAY. AlEE AA, vlelgis S AAEnA
o2 g BT o<, A4l DISA HXE
BCMV-PSt ¥ PeMoVel &5 7o) 3old x5
Foto] Wold FHAE, vixjgo g wold FHA &0

mﬁl:lzm

oL

o



08 T8 - A

M BCMVID PMV P8V

1.2% agarose gel

1kb —»
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Fig. 6. Agarose gel electrophoresis of RT-PCR amplified DNA.
Each amplified DNA was separated on 1.2% agarose gel and
stained with ethidium bromide. Arrow indicates the position of 1
kb maker DNA. DMA band of about 1.2 kb in size was observed
from BCMVII primer-amplified sample.
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