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Chinese yam (Dioscorea opposita cv. Jang-Ma) plants showing necrotic mosaic symptom were collected from their
growing fields in Andong, Euisong, Gunwi and Daegu, Korea. Direct negative staining method by electron
microscope showed filamentous particles of about 660 nm in length. Inmunosorbent electron microscopy
(ISEM) revealed filamentous particles of 660 nm decorated with antiserum of Chinese yam necrotic mosaic
virus (ChYNMV). The virues purified partially were used to isolate viral RNA as template for RT-PCR to
amplify about 1.2 kbp of 3'-terminal region (coat protein, 3'-UTR) with ChYNMYV specific and oligo-dT
primers. Amino acids sequences of amplified CP genes revealed that the viruses shared 97.9% similarity with
ChYNMYV (AB044386) which was known as the member of Macluravirus. So the viruses from Chinese yam
(D. opposita cv. Jang-Ma) plants were identified as ChYNMYV. Comparing the CP amino acid sequences of
ChYNMYV strains with other macluraviruses such as Cardamon mosaic virus (CdAMYV), Narcissus latent virus
(NLV) and Maclura mosaic virus (MacMYV) revealed that N-terminal was the most variable region and con-
served regions were present within the genus Macluravirus.
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L3} E719) 718 22171 BBWVE Al 5(1985)
o] AFLo = mpoA EEdHria B3t Kondo
5(002)°] FulefA F-ej3 BBWVE] sy olw]
EAMEE FA4% A3, BBWV2Y Long coat protein
(LCP)#= 91.0~97.3%, Short coat protein(SCP)= 84.8~
93.4%2 FE& BQttE RuslYo).

ZFuidle] mxlela 43 §7 AARAEL FEsh
718& 42714 ¢ vlo|#AE Fukumoto 5(1978)°]
#R135L ChYNMVE HH 35 0H, YA= 660 nme] A}
APoE JAQREY o3 HFgEH oz AuHE B
7103k Carlavirus2 £33t}

ChYNMVE rl&d] &3t A8 Fd Fopoaq 7
dgde] RIS Ao, olF7A] HAHG F24] AAs §
HEA ol &Rt g o8& vpolgAaz 4
A 9l ChyNMVell 298 Fup o] Z3 o9
"oz =} FRlo] ofe]g ¥ut ol AA|7t oy
A BARETTH] A7 A o] oA A & Urt
Kodo(2001)7} uke] A48 98 ¥  Driselase 52
225t ChYNMVE &8, ZASAL, o] Hlolz]& A
E2RE ot {FHR opu|idl A FE B3}
o] ChYNMVZ} Maluravirus®| 2&A1 Aok oty A Qrs}t
Aok

SUelA A= Sl R Fuirt Yol 2ajo]
A8} AARE F4& Bol glo] ChYNMVe] FH Y
A AEEH e Aoz Adso] AIARAT A
(SEM), vlo]3]& F2AQGA, ejuculd 2 3.UTR £4
S St vlolH2E FE3HA FAsLA o] ATE
T3 3HA Tt

Mz W UY

FAAE. 2001~2002¢9 =0 A AAEE AEAE
FHo= o, #9, 72 FvKD. opposita cv. Jangm-
MA) ARGl A B2Lo]a Fo wiolgA TS e}
We AvE AYstd 39 blo]g 28 AT vlo)
g2 o] IRNHE AEAZREY AL HolNA X
o 48 & A WEY AF2 £7]& FU3IHL
m A EFe A BRlolAe) AAWHE Kol vl o
< AR SRR o] &3 HFig. 1). °1E viol
& 349 o 23& A8= 319 direct negative staining
method(DNY) ¥ HYHAAEv A He 23] Tz n|
RO wpol X QAE TSI

HY A A v P Y (ISEM). Immunosorbent electron
microscopy(ISEMYH2 Miline & Luisoni(1977)2] decoration

Fig. 1. Symptom of Diosorea opposita cv. Jang-Ma infected
ChYNMV.

methodZ ¥H8-A]17] ¥, phosphotungstic acid(PTA)Z A4

3t A AvZ oz #FsHUTh. ChyNMV 3
2 Kondo(¥ ¥ Green BiocenteNZFE £ wgkon 1/
500412 3] 3te] A3}t

Hpolgks FEGA. FEPAR= Kondo(2001)¢] ChYNMV
BAYE ol g3t on ofgfe} ol FaEI{tt. ChYNMV
of Zg® Yol 8uf EF 02 M citrate buffer(10 mM
sodium diethyldithio-carbomate, 5 mM ethylenediamine-
tetraacetic acid, 0.4% ascorbic acid, 0.5% sodium
thioglycolate, 2% polyvinylpyrrolidone, pH 5.8)& 3. v}
A3 ohe, 50°Collx 887 IAEE AL F HY A=
2 At 233 2F9L 5000 rpmllA 1087 A4
23] 43 S5t 43T 1100 ¥
1 M CaCL% 120 39| 02 M Na,HPO, & 3L, 202
7+ AR O, 8,000 pmolA 1087 FAEE sl A
ZFNg 223 Fol 5% Triton-X 100 HFSPHA H 7}
stk ¢ £ 35,000 mpmolA] 9087 AR
o JAAZ btelg L PAE SR o vlojgx A
B2 F9Y.

Viral RNA Al 52 AAg vlojz X A|5e] ¥
£ 17100 ¥-9] 9] 10% SDS 5%<] TE-PhenolS &
T3 thE, 15,000 rpmol A 587 AR A5
A2 3|l A9 F8ke] TE-Phenol : Chloroform-
isocamyalcohol(1:1)& &3}3ted 15,000 rpmoll A 587+
AEgsted 4EdE 3odte ARG 33 WHE 93]
Art. 4F Aol 1710 319 3 M Sodium acetate®} 2.5
F39] e&E FHriste -80°ClA 3087 AT %
o 4°CollA 15,000 rpm, 20%-9] ZUo 2 Y4 Ee sl
RNAE HAAAY. FF¥ RNAE 70% NEHSE A H
&3l LS AAST F FHTN I ARSI
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Fig. 2. Primer set to amplify 3'-terminal region of ChYNMV.

CP #44 5%, €249 9 97149 4. ChyNMV
RNAE F¥ O Z ChYNMV specific primers} oligo-dT
primerg A Zste 3TEE FEE A3ty AREIIAT
(Fig. 2; Kondo, 2000). One step RT-PCR kit(Takara)S A}
st A ZALe] Aol whe}t WSR-S E3gE Fof] 50°C
AA 3087 AL vbE &, 94°ColA] 287 X7 &,
94°Coll A 18, 50°CoA 1%, 72°CollA] 28] o=
353] wbE 3 Fof 72°Col A SET wkSAIZ T oF
1.2 kb9] &Z4HE S GFX PCR DNA and Gel Band
Purificatin kit(Amersham Pharmacia)©. 2 A A|3tAth. &
2432 pGEM-T easy vetor kit(Promega)S ©]-&3}ed 2X
ligation buffer 2.5ul, T4 ligase 0.5 w, pGEM-T easy
vector 0.5 wl, A3 RLPCR AHE 1.5pis £ Fo 4
LollA A7 ligation | A TH AR EHOE T4 heat
shock§ 2.2 JM109 competent cells®l ligation WH-g-<i&
gol 42°CollA 187 A o, SOC HiA|ollA] 14]7¢
HjoFA) 71 $o LB(Ampecillin, X-gal, IPTG ¥3}) J2A]H)
Aol =3t 37°Co) A overnightr] A, A F2UgH A
3l LB(Ampecillin £§) iAo HE3sle 37°C
of| A ZEsHEA full growthA ol FAv|= FA=
GFX Micro Plasmid Prep kit(Amersham Parmacia)Z ©|-&
3l o™ ASE A EcoRICE A3t InsertE 3Q)s}
At gel® Zalaul= ABI Prism TM BigDye
Terminator Cyclic Sequeccing Reation kit2} ABI Prism
377 Genetic Analyzer(PE Applied Biosystems)S ©]-&-3}d
cycling sequencing 3t3ATh F71AE b & 7|71 &4
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Fig. 3. A :Virus particle decorated with ChYNMV antiserum by immunosorbent electron microscopy, B : Virus paticles purified partially

from leaves of Diosorea opposita cv. Jang-Ma.

5E Agsted ol#gol ALk o9 e AMde v}
£9] vlol# A FA AT BAFHAY.

HYAAAPY ISEM).  LEoAA £ B2 ChYNMV
FEHE 150001 2 F]A st AMEE T WA vlol#
off " 2Aela 4S5 0.1M ¢gEAo T vl
T, ChYNMV F8y L Esle] A2 A|Z o)
gl S PTAR dAzle REarxtan oz #ast 2
Z, 660nme] A3 vlol#E A Y=L coat proteinol
ChYNMV 87 o] ukg3le oA ¢z F71 2
3lAl &4 (decoration)] $AtHFig. 3). o]9t 7+ A ed
Hhg-o] Aoz Aute] mato|a Yol A& 660 nm]
AM3E mlolg A ¢AE ChYNMVE 1= Qich,

ulol@ & BEAA|. Kondo(2001)9] ChYNMV A A
< o] &3t oY AE REAA AT F HAHL
el A] AF3E vpe} o] Ak Q) wpol s FEFHIAE

2A EXFE 39, B Agse 4718v= #
1A A, YA EEH O vlolHAE HE AFAs
At AU FE o] 83 vpolg A YAt AEAA |
g A 9] malolA FAte] R e oA ulo|g
27 AA AEEAL, Fe 2ale)a] A&E Yol

Hlolgi 2 QA HEo] ofguhe AFE A7) Wi
o] F T/ d4& ¢IAEE o]&t. Frele o
oA vl 2 A7t ERIE Ao, e HollA= ul
ol# & Y7} FAHA] FobA, AAEW A Aot 2k
th. ChYNMVE dubHQl A& w ol @3 ek
Hog ] ool o ol& FH3}7] 98t
Electro-Blot Immunoassay®8-2 Yukio 5(1986)°] 7|23}
o WA Sl M= Amp BHEAME FUt] BF3]
A FEA Aate] Hgatar 7HHsp A@Ee 2
Holl g A3 g oo & oz AlFEHT.

¥ ofu| XA B4, ChYNMVel Zd
o}l oA viral RNAE FE317] 9159 ChYNMVe]
& A ARE o] &3ttt Fi FAS vpoj 2 A
H2HE RNAS F23l9) One step REPCRS 53 3}
°F 1.2 kbp9] TEAES 531t

SEZ 452 pGEM-T easy HE o] E243le] 7| E
< AARAeH FrIMEE V22 e o}
2k dS AA AT Sl B2 d ChYNMV
strains(©] ¥ ChYNMVK strains2 EANE 42 51
gt ChYNMVSE} Ed 97.9%9] 848-E& Hof o) #4}

Table 1. Identity and divergence of the amino acid sequences of ChtYNMV (AB044386), ChYNMV Korean strains, cardamon mosaic
virus (CAMYV : AF189125), narcissus latent virus (NLV : U58770) and maclura mosaic virus (MacMV : U58771)

Identity (%)
ChYNMV ChYNMV-K1 ChYNMV-K2 ChYNMV-K3  CdMV NLV MacMV

ChYNMV 98.3 97.6 97.9 55.2 479 40.3

ChYNMV-K1 1.8 97.9 98.3 54.9 47.2 39.6

ChYNMV-K2 2.5 2.1 96.9 552 46.5 39.9
Divergence ChYNMV-K3 2.1 1.8 32 54.9 48.3 40.3

CdMVv 60.0 60.8 60.0 60.8 44.8 37.6

NLV 78.0 77.1 789 78.0 90.9 48.5

MacMV 106.1 108.6 107.4 106.1 115 79.0
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Fig. 4. Multiple alignments of the amino acid sequences of ChtYNMV (AB044386), ChYNMV Korean strains, cardamon mosaic virus

(CdMV : AF189125), narcissus latent virus (NLV : U58770) and maclura mosaic virus (MacMV : U58771). Residues conserved in above
three viruses are boxed. N-terminal was the most variable region and conserved regions were present within the genus Macluravirus.
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A F DFF VP TDTTPKTI REOIL N Maory
250 260
20 ‘A F DF F VP TDTTTPI KTTI RE QLS ChYNMV
217 AFDFF VPTDTTEPZKTTIRE QL N ChYNMVKI
20 A F DF F VPTDTTO®PIEKTTI RE QL N| ChYNMVK2
207 A F D F F_V ’_LT DT T P K T _L R E Q L N| ChYNMV-K3
237 A F DfLA‘C§V‘Q§TiN G M'P K T!VIR E Q L N/ CdMv
26 'a.F p'y. vy vivitIinlt T P K TIVR.E 0 L'!A NV
232 P F D FiVE VITIKIT. TP K T/V KE_ QLA MMV
0 8 K A A AT G R GV OQORV MEILDGK Majry
270 280
7 'Q S KA AAI GRGV QRVMLIL DG K| ChYNMV
227 QS KA AAI GRGV QR UV MLL DG K| ChYNMVKI
27 'Q $ KA AAI GRGV QR UV ML L DG K| ChYNMV-K2
237 Q S KA A AT GRGV.QRVMLTL DG K ChYNMVKS
257 QGJK A A A1 G S|G Y;Q. R VY.ML L D G, KI CdMV
246 Q S.,K A A AT G S|G VYIT R K M VIL.D G|N NV
252 _QJ AKII '/A_A 1 G HIGT R!R AMV T .D_GIS MaMV
Y H G § R T § Y E R HVDNDOTDE Y E Moty
290 300
1 1 .
257 'V H G S R TS Y E RH}T;DNDQDE Y E | ChYNMV
257 iV H G S R T S Y E R HiTjD N D Q D E Y E| ChYNMVKI
257 v H G S R T S Y E R H[P|DND QD E Y E| ChYNMV-K2
257 V H G .S R T S Y E R H[T_ D N D QD E Y E | ChYNMVK3
277 vJQ RIS K I.5 Y E R H V DT DT (D E[EJE]| CaMy
266 1 _Q,G.S H AJS Y E R H V DT D[N S B Y E | NLV
2 V. H G!N K T S Y E_R_H V. DIT DIND E 'S |E| MMV
H G G AEDOTREP ALY Majority
310
277 HGGAETDTG R RTPATL Y ChYNMV
277 HGGAET DG QTR RT PATL Y ChYNMV-K1
277 HGGAETDG QR RPLLVIL Y ChYNMV-K2
277 H G R L Y ChYNMV-K3
297 H G|S T S E PIR[A T|L Ccamv
286 H G|N D V|D R P|Y|L|T NLV
292 H _GIK D I Y H LIS MacMV
Fig. 4. Continued.
e & UANUTE olFE A FUolA AMEZ A F AT, Macluravirus9Hs 41.3~472%2] A5 &
© Arte] FME EANA FY3E FA A oln] o BASE RAdH B dFolA] £l ChYNMV-K
BE Auts Sulel Eolgt Aujsty 7] dECZ A strains?HY] AEAE HE 97.7%E ©l$- ¥}, ChYNMV
ZHeth AutE O EE A dte w3 E 39 F7] o] FA3 ol AR ¥ ASE AIRHUG.
Z dEA Aup 2R E el oz £ o o] Macluravirus2 B8 Cardamon mosaic virus(CAMV:
Wy Zoje] BEHES Y o] 7sstgo B3 =& AF189125), Narcissus latent virus(NLV : U58770), Maclura
Wellid o} ChYNMVell thst A7t o] FjA|2] ¢ke}  mosaic virusMacMV : U58771)$} ChYNMV strains®] ]
A B oulolg s thE AV A o|TolXX %1 Y HwWE opu NI v LF 4FBadge S, 1997;

Aot}

ChYNMVe Afdle #e8 54 A9E A94
< 7IEL.2 CarlavirusZ 759121 Kondo(2001)7}
ChYNMVE AA|te oot g o] olu| it g e B
At A3 Carlavirus®e 24 U AFAL IRE

T
hu—

Jacob F, 2001), CAMVSt 7HE 2 434S o,
Z REFE B7F Macluravirus7H 2319 2 g
Hrhe= N-Zeho|x o] ¥olrt gol 9l&S & & AT
(Fig. 4). Macluravirus & BT A9 A Eulolg] X~
A7t &ds] ojFoF oz A FH2o BEE R
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Fig. 5. Diagram illustrating the sequences and structures of the 3'-UTR in ChlYNMV Korean strains. A, B, C: ChtYNMV-K1, 2, 3.

Potyviridae®] &3l= o8 43}= N9 9wl o}
it do] 438 ES Ee M2 So02 &
2 = R 3L(Badge 5, 1997), FWH A o}& Macluravirusoll
g Eaes itk

3'-UTR9] 2% F+&. ChYNMVE 3-UTR< 23IntZ
T4 5o 165nte] 3-UTRE 7+ YMV(yam mosaic virus :
U42596)EctE Z %12 ™(Aleman %5, 1996), ChYNMV
strains7He] FE4E 97% oo wlg A JERT
3-UTRY| 2} F2)A 5~6719] stem and loops 7= (Fig.
58 7H ALE ogHY, olgd 42 YMV 2
& PoryvirusoWX = 821" A2 2 (Domier 5, 1986; Turpen
5, 1989), stem and loops +&+= vfo]# 9] EA W A
Aot A dEe] 2-o A A2 R
(Matthews REF, 1991; Rodriguez-Cerezo &, 1991).

H 2

=9, 9] Al AujEGe A
‘E’l’xuq'o— Hols A S A3ttt o
Z 3l DN 2 ISEMYHe} ¢
& FAAREnFoR ‘5}01 Y& YAE AAS F3, 7}
Zke]l AlgollA ChYNMV Ao ¥h-3-3 660 nme| A}
FE YA ERJHAG. A oA BE FAE vlo)
2 Ao A RNAE F&538tdd o]AL FHOZ ChYNMV
Eo]3 xz}o]lm e} oligo-dT Lto|mE o]g-3te] et
WA FAA e} 3T BAARRSE E3ele oF 1.2kbp
o] 3k FEIRTH Yo ofm| A E2
Macluravirus2 227 ChYNMV(AB044386)}F 97.9%2]
AEdE B ArjelA Zeld vlo]g{aE ChYNMVE
FAslA k. ChYNMVS} o8 Macluravirus® 9= o)
A oA EE Hawd A3, MET FFddA 7HE
e HolE AU L Macluravirus Solle & REE

Fgol AU

E3
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