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Isolation and Identification of Barley Yellow Mosaic Virus in Korea
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ABSTRACT : Barley yellow mosaic virus (BaYMV-HN) occurring Haenam area was isolated by mechan-
ical inoculation onto barley cultivars, purification and production of antibody. BaYMV-HN were purifi-
ed from infected plants a filamentous virus with 13 nm in diameter and 250~300 nm and 500~650 nm
in length. Specific antibody made by injecting the purified virus to the muscle of a rabbit. In gel-dif-
fusion tests antibody to BaYMV-HN did not make spur with two Japanese BaYMYV isolates, BaYMV-II-
1 or BaYMV-III. BaYMV-HN showed the symptom of yellowing and necrosis in host plants. Mechan-
ical inoculation tests with Japanese barley cultivars showed that BaYMV-HN infected New Golden, Ak-
agi Nijo and Tosan Kawa 73, but did not infect Amagi Nijo, Haruna Nijo, Ishukushirazu (ym3), Misato
Golden (Ym1), Kashimamugi, Joshushiro Hadaka and Mokusekko 3 (ym1). In Korean barley cultivars,
some of the naked barleys which are Hinssalbori, Kinssalbori, Saessalbori and Saechalssalbori were not
infected by BaYMV-HN. However, it infected all the covered barley cultivars and the beer barley cul-
tivars. BaYMV-HN had two RNAs, RNA 1 (7.6 Kb) and RNA 2 (3.5 Kb), and one coat protein (33 KDa).

Key words: BaYMV, BaYMV strain, RNA, coat protein.

Barley yellow mosaic virus(BaYMV )= 19400 < Hoof] 4]
A W2(13,15)9 o)2) A, F7(3) 52 obAlel Ao
s 3 2(10), $A(L, 12), FHHH(20,23) 59 33} 945
A Aol EA7} =2 glct. BayMV7E 22 $-2luzt
g S AR o) Belsio] mel A Erhel AAA el
&85 F32 9rh31). BaYMVE Zo] 13 nm, Zo] 275
nm&} 550 nme] 291744 ssRNAH}o 2] 2o]th(7, 11, 34).
A gup-2 2ok A5l Polymyxa graminisol 2]l &
FAA(1,2,30,32)0] o]FoiA L FAHFS A HA|
=th@®). 715 91+ ML (Hordeum spp.) A&l 3=
t}(35). #o= barley mild mosaic virus(BaMMV)(11),
wheat yellow mosaic virus(WYMV)(14), wheat spindle streak
mosaic virus(WSSMV)(27), oat mosaic virus(OMV)(9) %
rice necrosis mosaic virus(RNMV)(16)¢} ©]-8-¢] Potyviridae
9] bymov1rus—‘—_i 552 9Ith3,33). dA7R] B
% BaYMV A g2 7|52] HdAel afix dE 6] A
T(17), 594(7,12) ¥ 4=(10,22) AlFo] F2jH B
Holom, o] BaYMV-I-1AES] A A-82(18,19)
H 56,257 F=(4,26) AT d¥ A2 9
814 gleh.

*Corresponding author.

2gl}elol| A= Lee(24)dl] 93l BaYMV7} 22 1
ZE g 0w, So 5(28,29,3)] oshd AE, AdH T
Seviet A AFAuEA ) B _‘?J]'C‘]ELH}

o)l A(KEZEHE)Q BayMV 7y} HAigichy B wsleict.

2 A s F2-Au) B AujR Gl EAA =
9= Be|FZErlo]antele|adl BaYMVE A3 #
2 2 At 71k, A AAE, o]z 2] ojud
w3} RNA €4ke] S48 2ARstaA}t A A3kt

M2 2

ZAl HIOIZA R SEE. A3l 0|8 HelvFER
o] Fule]# A(BaYMV)= Hehd® g @A FHA
W4 weEged veldad WA WFEuz T4
223 (Hordeum vulgare cv. Doosan 22)2- 3]3]3}e] BaYMV,
BaMMYV % Soil borne wheat mosaic viras(SBWMYV) 313
A& o]&3}o] ELISA(enzyme-linked immunosorbent as-
sayPid A& AAstlem o A3 BaYMVe| 25 Hd
Aoz By e A ESAS ASHE 7154 E(barley
cv. New Golden)ol] FAAE3te] £He|3 BaYMV-
HNE A 2 F23le] FA13tch. BaYMV-HN=}] o
272 AR BaYMV-II-1 2 BaYMV-III AlSx & Aqt
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Sl AH8-3t 38 A BaYMV, BaMMV % SBWMVE H
REMOKER BHERFEANEGE FE] F-of go} o] $313i ).

SAl E2IEE X SUHE0 CISt JIFES. BayMV
#2]5= Hel(barley cv. New Golden)ol] F-§3Es}o] A
o ZAERAch FAHELE WA ] T A 2-39
= A F 3t oF Suf=(W/V)S] 0.1 M 2l4HHH (pH 7.0, 1
mM KCN3H) = F7FAH600 mesh)E A7lsla d3d%
fritell 2] whafsled 2~3937]¢] Hel f5 Ul FAHFA
Aok AF 308 F ZHTE ALY L FASt Al
A7 H13~15°C)ell A AS-A1 7t

7150Eg-8] AN FAIES FHHEF 355 Ale]
o]l ¥AE fcto g zalslglon, WAo] Fyldtn] o2
71-& ELISA A& A A3kt

BeE5e 3 ZRelel $rE 139 635, ¥n
2|2l “—‘1594 10355, HFre]l 74 229 2553 A%
Iy FEgl JBALE 257w New Golden &) S/IEZE, 6
@ Tosan Kawa 739]¢l] 3FF-S FA|8}¢itH(Table 1, 2).
5]—-2—/(}. E_\j/] 1’:% o 114—.‘_1:0‘3 /(] k3] 11- wu 0:].?-%];_'4:’1
oFrgrow, ‘QH“‘P HEYF5S 48 s sddT
Ale} vlo]2| 2o FA 2 H ] %‘:°J“ﬂu‘9&‘:‘r-

HIOIHA ERl. BaYMV A= Usugi 5(33)9] W<
FA st AAstdch. AAAE= FIHFToE AN
New Golden XH.2] & FA18tith A A= Fdsdoll 3ni=
(W/V)ye] 0.1 M Fd4kek2l(0.1 M sodium citrate buffer,
PH 68)& 93 4°C WRHel ok F AZZ ofshs}s]
t}h ol Fallol] 1/59F9] Abdstera H 1/5%F9] oA el=
E ¢ 1027} wuksla 1,500 g2 1087 YAlslsic).
t}A] 10,000 g2 1587}, 137,500 g2 6057+ A8}y A

AEE 0.1 M FAxEdo) A& este] 10,000 g= 10
7 Al e] AL 43] vhE)sisicnt. 252 ozl A
29 120,000 g2 1647 CsCIEE 1.28 glem )L £7]¢
7194 & A vlela| s =S XFH 3 0.1

M FeAakskS-dol AP F 150,000 g2 603-7F A4
gt HEFA o2 AW wlolg|~E 0.1 M T4
o detato] ABAR 2 AHgshch

SiEd M 3 283 48, BaYMV-HN3} Freund's
complete adjuvant® 1:12 &3}sle] 7)d] Z-2F 1 mi1
mg/l miyd] 35 717 ° 2 33| Z&o FAksledch Y 17
A Aol F712 13] o)A ol FARRE F Ad71E St
8 A7k ring test N3] ukgo] HE 5w
o] 480uHollA] AEstsict. 71et A o]43F BaYMV-
Il FHA-S HABMOKES B¥EMTEAE nlolgjadr
AZ R Fofubgict.

e Ao Z 84 -2 1% bacto-agar gel(0.5% lithium 3,5-
diido-salicylate, 1 mM Na-EDTA, 0.02% NaN,3)& ©]-4-
slodch. A A3 vlo]2] A(0Dx=1.0) A B5 3o 2 3}
2, 3}Al= ARE BaYMV-HN % BaYMV-II 3 3H-&

ol g-shsih

ELISAY -2 Clark & Adams(5)9] ol £3}o] A&
0.1 goll 0.1 M Ak (PBS-T, 0.05% Tween 20) 5 ml
S 93 frdellA kg 2FAS UL oE ARERdch
"Hl-g-olle]l )L E3} T 405 nmellA4] microplate readerS
o]-§-3lod S 33t

HIOIZAC| sidt &, FHHF o3 FA4AD
dgozre A ﬂ]ﬂ nlo]2] (2 mg/ml)E 150,000 g2
Al Z1AAIA 0.5% SDS = protemase K(1 mg/ml)yE )3}
o 37°Cel|A] 208 wgA|Zith 7 & s %(TEZ 3}, pH 7.
0), 222X & A 747} 23], olHl2 A 13] 5 ¥ o
e WAL AU AHES chA] 70% A2 A
2 SEZF AZAZFAA ZE’“(RNase free) 50 wlel] &
A AA A B2 ARSI 2% RNAE S5/l 500
3|3t 29 FHEE A sk

QIUITHENA U SipO| MI|HS. vlolzs o3 ohwlal
< AA = w22 10 plell 4 ple} §-31-8- 54 (0.25M
tri-HCl, pH 6.8, 8% SDS, 8% 2-mercaptoethanol, 40%
glycerin, 0.04% bromo- phenol blue)& &3}3}e] 100°Cql|
Al 387 dalg] 3 Laemmli(21)] vy el £3te] SDS-
PAGE A7|d=3slgdc}). 7|95 5%~12.5% polyacry-
lamide gel-2- o]£-3}e] 18 mAdA 647t dE3tsch &
Apek E-_—u—‘?}“—‘.]xa] 2 AmershamA| rainbow markerS- °]-9-€7}
o FAFFS vlagA st Ar9s F AL A5 F
FrellA] 308-7}F 23] 4A)|3}aL 0.2% Coomassie briliant blue
R250 g Mol o & 1A]7}F g A3|e] A 2H Sl oZ 124
7 A AN FEHE DAL,

vlolz 0] A Ar|dFL AHAF vlolEA 10 W
(ODy=1.5)0ll 10% SDS 1 pi& & i}s}oq e o3 A A
7195 Qg2 ZAsA A7)HdEL 1.2% op7l2A
7 2 TBEEH(89 mM Tris, 89 mM b0r1c acid, 2 mM
EDTA, 0.1% SDS)&- o|-4 20 mAE 10, 70 mAZ 1A%}
%353}t Size marker+= RNA Ladder(GIBCO BRLA}
& ol83isich. A|4E ¥ AS PRIFol 2084
23] 44, ethidium bromide(1 mg/ml) 34 % polaroid A}
A B4 shet.

2

SHYE0 olst VIFHS. +4#2]% BaYMV-HN<]
e 2] 915te] AR LE BaYMV-IL-
15 B2 o] YRWHEZA SAPTeHT 71T
2 #3sE A= Table 13 Z4c}, ShE EF 4] 23202
New Golden®} Akagi Nijo7} 7Aoo 2 Jelyton], 63
-2 Tosan Kawa 73¢]%F 7o) H¢iv}. el rErxjo]
FZH ol A4 QIALE 7FX] 3 ¢l Misato Goldden(Ym1),
Ishukushirazu(ym3), Mokusekko 3(ym1)¢} Amagi Nijo, Haru-
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na Nijo, Kashimamugi, Joshushiro Hadakaoll= 7}+<d ] %]
eatet.

Selvtel RelEFe ukgeile Hubd o e
woront) dlBE wxlel=, F3lEA o Ijala o] A
v}t (Table 2). BaYMV-HN-2 Z He|e} WFEalox=
EE FZd o] Aok st ZEedA e ANk
© 2 71a-go] Ugken A¥ue, Jgne, e 2
ARyl 7= gkrl. BaYMV-II-1& Aw gl
EReE13 2 27tre, 2 Ang, sdne], 18
we, Adre, $etneld FARA] W3t 71e FF
= =gt A e 5] A=

HIOI242A M. BaYMV-HN #2|5E B2|EE New
Goldenoll 4] FAA121 & AHAsle] 21 27|15 AA& 07
o2 #ast Axt Z 13 nm, Z o] 120~1,750 nm H$] ol &
Zslg o} F2 250~300 nm L 500~650 nm 9] 2] 29]
243 APAdeutola| 27t FE=E QU ohFig. 1, 2). CsCl W=
71 e719AE=H R 16417 dAIg A7 CsCle] Be
(1.33 glom’)e} Y=l F-Foll Tt 2 AF virus zone
o] TA= ). AAZ} vloleinE FHFTAE o]-4-3}
o] 240~320 nm ¥} A4 F5 HHE A A
A Q] AAulolz] 28] F4E) 260 nmel|l A 21, 246
nmel| A HA 2 E B Fgich

AU, 3ollx] £e]3 BaYMV-HN 84 2 ol
Hoj|A] Hof uke BaYMV-III 38 A3} 312 2 BaYMV-
HN, -II-1 & -N(OD,=1.5)& ZA|3}e] shHo|Faat o
2 kg Zch 333 BaYMV-HN 94 -lllof| A= &
BaYMV-HN, -II-1 & - 2% 5313 ukg-8 slglom,
U EA = A=A dgkeh(Fig. 3).

HIOIMA sid 2 QUIHHHZIO|l XD|FE. AA’H
BaYMV-HN, -II-1 ¥ - 3A]59] vle]gia2 e 59

Table 1. Susceptibility of Japanese barley cultivars to BaYMV
strains

Virus strain
BaYMV-HN BaYMV-II-1

Barley cultivar

Two-rowed
New Golden + +
Akagi Nijo + +
Amagi Nijo - -
Haruna Nijo - -
Misato Golden(Ym1)” - -
Ishukushirazu(ym3) - -

Six-rowed
Tosan Kawa 73 + +
Kashimamugi - -
Joshishiro Hadaka - -
Mokusekko 3(yml)

¥ Letters indicate resistance genes.
1 etters indicate infected plants (+) and not infected plants

()

RNAE A7|3E3 A3} 2E AFA 33 219 band
(RNA 1, RNA 2y7} &al=|glch(Fig. 4). °1& 374152 ulo]
2]~ RNASL] A7|d 548 w5 22 7¥o]gl e, RNA
19] =7]%& 2F 7.6 Kbgl 32, RNA 2= <F 3.5 Kbyl

BaYMV-HN, -1I-1 @ -III 34 5-2] A A A 52 £
g o)ulchAl g Ar)edFstdeh 25 1782] 58 band
o} <= 7] A+ band~} EHel= Sich(Fig. 5). oo duid A
719954 AL & Aol g, +AE oF 33 KDa
o] Fuic9) oF 31 KDa @ 26 KDa2] 22 wicr} 33y
Act

L

SEvel Gl AR AR s Qe Be
TEuAje) Y] AdFRNE EFHAA ulelzixdl
barley yellow mosaic virus(BaYMV-HN)E- ELISA ¥l o
2 gel¥F dr|F AFH o3 Felsigdch. ="
BaYMV-HN?| vlo|8] A~ e] & zA}dv]|7 o2 43 23
F} & 13 nm, Z¢] 250~300 nm ¥ 500~650 nmel] 2 &
250 gl 230AHY ApgRvlole 2gick. olel@ ke
Bymovirus<r2] wlolg]A¢l BaYMV(7,11,34), BaMMV

Table 2. Susceptibility of Korean barley cultivars to BaYMV
strains

Barley cultivar Virus strain
BaYMV-HN BaYMV-II-1
Covered barley
Dongbori 1 8/42° 0/31
Dongbori 2 6/34 2/28
Jokangbori 1/34 0/32
Milyangbori 3/41 2/38
Saeolbori 2/30 2/36
Topgolbori 4/37 10/39
Yeongnambori 1/31 1/29
Naked Barley
Baegdong 11/36 10/35
Chalbori 1/32 0/37
Chalssalbori 2/37 1/31
Hinssalbori 0/34 0/39
Kinssalbori 0/32 0/32
Nacehanssalbori 2/32 1/30
Nulssalbori 3/39 1/30
Olssalbori 2/37 -
Saessalbori 0/33 0/31
Saechalssalbori 0/32 -
Songhakbori 1/35 0/37
Beer barley
Doosan 22 6/17 4/28
Jejubori 1/25 2/23
Jinkwangbori 4/23 1/21

9 Number of plants with symptoms/Number of inoculated plants.
— :Not tested.
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Fig. 1. Electron micrograph of purified BaYMV-HN particles.
The sample was stained with 2% uranyl acetate.
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Fig. 2. Distribution range of BaYMV-HN patrticles.

AS BaYMV-Ill

AS BaYMV-HN
Fig. 3. Serological relationships among BaYMYV strains in a
double immunodifusion test. HN: BaYMV-HN, II-1:BaYM-
V-II-1, Il : BaYMV-III, AS:antiserum. The central wells con-
tain anti BaYMV-HN and anti BaYMV-III sera and the peri-
pheral wells contain sap from barley plant infected with the
BaYMV-HN, BaYMV-II-1 and BaYMV-III, respectively.

(11), WSSMV(26), WYMV(14), RNMV(16), OMV(9)2] 4]
2}=27]¢] & 13 nm, o] 250~300 nm 2 500~650 nmol]
72 pxsel e 2R Aulolzizs fA1s
o} wlolels ARE PaabuA AN FAHEIA

9.5Kb —
7.5Kb="
4.4KD ——

Fig. 4. Electrophoresis of RNAs of three BaYMYV strains on
1.2% agarose gel. Lane 2, BaYMV-HN; lane 3, BaYMV-II-1;
lane 4, BaYMV-IIL; lane 1, RNA ladder marker (Gibco BRL).
Arrows indicate RNA1(A) and RNA 2(B).

1 2 3 4

46KD

30KD

21.5KD —

Fig. 5. SDS-PAGE of coat proteins of three BaYMV strains.
Lane 2, BaYMV-HN; lane 3, BaYMV-II-1; lane 4, BaYMV-
IIT; lane 1, contained the rainbow marker protein (Amersham
Co.). Arrow indicates the position of BaYMV coat protein.

BaYMV-HN 9 -II-1-& 23] 2% "89] New Golden ¥ Ak-
agi Nijo, 63" 2] Tosan Kawa 73¢]] 7}edo] =gl ot He
FEo A3AAALE 2k ¢l Misato Golden(Yml),
Ishukushirazu(ym3) @ Mokusekko 3(yml)3} Amagi Nijo,
Haruna Nijo, Kashimamugi % Joshushiro Hadaka®l] %}<3 =]
A eghch. 2ot SRAFERAAE AFee 2]
Aol R Are] Y Ara] ] EFHk-e 7l
o]z} vhehdz] e¥opct. o2l A= BaYMV-HN7}
BaYMV-II-15} Al Eo] t}E 7l o2 A}

Hlo]g A8 CsCla=r| 7|4 Rejgoa A 4
3} Usugi®} Saito(33)7} ¥ 2%} bymovirusel| 4] £ 4= gl&
ApdEutelel 28 AT 5= qlsler, AR nlela{x
§ E7| 55740 ¥ 4 F¥A S o] gsle] A
g o2 BaYMVE| AlE7E frARAE ZAFSI] & v}
534 BaYMV-HN 2 BaYMV-IIol 4] 3212l BaYMV-
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HN, -II-1 2 -NI 5 37457kl vbg-8A)7F S ==] gk
o} ole FAIR 3AEAS
e}

BaYMV-HN¢] ¢jajchulale] Bxleke Kashiwazaki 5
(17)=} Ehlers 5-(7)2] ¥ we} & 33 KDaglx, Ui F
Wi= e} 2~37) 0f A2l =t AAE g ot AlF Tt & A}
ol ok AAF wlelg|a2RE WS FE3H
RNA A7 52 so] 2 A7 55 249 WE(RNA 1,
RNA 2)7} vtebdtt. RNA 12 A Sk Apelrt AA = A oF
gfow], Z7) oF 7.6 Kbsith RNA 2% °F 3.5 Kb A%
Zb #po)7}F ¢ledr). o1+ Kashiwazaki 5] (7,17) X3 2
sk} <17 seict.

o]Ake] AFtell4] BaYMV-HNS A3t 9 As}sta
A= dEe] BaYMV-II-1 & - A5-3 Fdahad
o} AAAEANA Y WYUM= b Aol e
o % 9lick. wehA] o] wlol2l g BaMMVS] AZE 3
215(BaMMV-HN)2. 2 A<}t 54} g} 2% BaYMV-
HNel gt A 7]l obolieal sl s} o]
u) 229 QR AE % U2 BaYMVS} ulazs]ofe}
@ Ao AlEse] oo Aol ujz} o} AFo] el
9 7Pero] Qe A shdelA] 22l8h BaYMV-HN
& T BaYMV A 284 7| Eutolei sz Alglshn
2} g},
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dpabe] g Ao RS i velre
ol ntola 2ol it 7|2 AF2A vlol g 5
Poln FAAFA I AFE, AA, FURAZE Y
ulolexo] ol3tshd MAS ZARITh Benlolax
wzlol AlEZRE] barley yellow mosaic virus(BaYMV-
HN)E £2]3la AA3l] A Ao g st Ax) %
13 nm, Z o] 250~300 nm<} 500~650 nm2] 28] A}A) AAYE
vlolgj 7} FHakE et AARE vlolg A g B E5F
A} #o] BaYMV-HN a4 A4skgick. A
o o WS ¥elF A BaYMVHN ¥ Qi
BaYMV-III2} 3}¢12¢l BaYMV-HN, BaYMV-II-1 ¥ BaYM-
V-7 el = Hhgo] A ddofydont uhg-Exle A=A
okolrt. BaYMV-HN2| S E Asl= New Golden, Ak-
agi Nijo ¥ Tosan Kawa 73 52 FlAdo)9lal, Amagi
Nijo, Haruna Nijo, Ishukushirazu(ym3), Misato Golden(YmlI)
3} Kashimamugi, Joshushiro Hadaka = Mokusekko 3(ymI)
A A=A wskeh f2lvet BREF] gk vk
Ane) @ AFadE 25 A S wech 2ol 2
Rele] e 3idne], 7dne, Adre] 3 AQF3gE
2l7} 79 oich AR BaYMV-HNS] RNAS =
Z3te] H71d5S st A7 =7]7}F 7.6 Kbl RNA

13} 3.5 Kb®] RNA 22 Fe|= 9o, ozhilalg A7|
°dF3le] £ A} FAF2 33 KDagith

ZAe| 2
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s, AZAERA Ee 4T AFuelulelel s A
2 AGY A 2 e APEEHE, AAS) 1da
(1996. 11-1997. 10)" ZAx}o] YR2A 178 Al
F4 YA FAA 7l e B A o 24kE =Y
ok w3 FUYplolelx B welEAE Bokste] 41
HA RS BEFe Al A el 2E AY
of Yaste] 24 BbEAAYF WARAAE AHE
=3ud
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