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Identification of Daphne Mottle Virus Isolated from
Daphne odora, a New Member of the Genus Potyvirus
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A new poty-like virus was isolated from plants of winter daphne (Daphne odora) that showed virus-
like symptoms on leaves, from four regions of Korea during 2014. Filamentous-shaped particles were
observed by transmission electron microscopy of preparations extracted from symptomatic leaves
and examined by the direct negative stain method. RT-PCR assay showed that three samples were
positive for both Cucumber mosaic virus and potyvirus, and only one sample was positive for potyvirus
only. A BLAST comparison to partial sequences from helper-component proteinase, cylindrical
inclusion and coat protein genes detected the highest nucleotide identity of 76%, 72%, and 72% with
Daphne mosaic virus, respectively, levels below the potyvirus species discrimination threshold. The
new potyvirus was isolated using indicator plants (Chenopodium amaranticolor), in which local lesions
were produced. In this study, we identified a novel potyvirus from winter daphne, which we have
named Daphne mottle virus (DapMoV).
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Fig. 1. The symptoms on Daphne odora infected with the novel potyvirus (Daphne mottle virus) and electron micrograph of the virus
particles. (A) D. odora showing chlorotic mottle, leaf distortion and yellowing symptoms. (B) Filamentous rod particles observed in sap

from D. odora. Bar represents 200 nm.
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protein, CP) 4 9% $EZ3}7| ¢34 NIb2F/NIb3R (350 bp) Sk
(Zheng 5, 2008) Z 2}o] H & 0|83} PCRE 4~ 51 % th. &
S g7 d L ol % z‘s}o:] forward X 2}o] o ( NIb—FO' CTCTAT H7IME 28 { fd2 BN, SZTEPRAES
ACA GAG ATC ATATAC AQ)E A A3} oligo-dT anchor primer Expin Combo GP (GeneAl)E o|-&3}o] AA|SIH L, o] & &
9 7 PR 5 B2 43 o}oq HAFHo2 P YL RYSHATE FRYL Lee F2010)9] HHL 0§53 5
Table 1. These primers were used for the detection of novel Potyvirus
Primer name Sequence (5'-3')* Size (bp) Target gene Reference
ClFor GGIVVIGTIGGIWSIGGIAARTCIAC ~700 HC-Pro Haetal., 2008
CIRev ACICCRTTYTCDATDATRTTIGTIGC
HPFor TGYGAYAAYCARYTIGAYIIAAYG ~700 cl Ha et al., 2008
HPRev GAICCRWAIGARTCIAIIACRTG
HC-Pro, helper-component proteinase; Cl, cylindrical inclusion.
*|, deoxyinosine; R, A+G; V, A+C+G; W, A+T; Y, C+T.
A B
Cl HC-Pro CP
0.05 0.05 0.05
[ L [
100 BCMNV 100 CeMV YMMV
BCMV £ PanVyY BruMV
SMV 100 BYMV PVY
BtMV Clyw 100— PeSMV
NYSV 99 DapMV
TuMVv 100 CeMV
UMV | LMV {PanVY
_|: PepMoV 90 YMMV 100 JYMV
PesMV 100 BruMv PPV
E PVY 100 PepMOV M LMV
BYMV PeSMV NYSV
CIYvww 1 100 PVY 99 TuMV
— YMV 100 BYMV
BCMNV £ ciyw
100 CABMV 4100: SCMV
BCMV BCMNV
91 YMMV BtMV 100 CABMV
95 DapMV DapMV SMV
MDMV MDMV “, BtMV
100‘— SCMV 100 SCMV YMV

Fig. 2. Maximum likelihood tree based on partial nucleotide sequences of cylindrical inclusion (Cl; A), helper-component proteinase
(HC-Pro; B), and coat protein (CP; C) region of closely related potyviruses. Phylogenetic tree generated using by DNAMAN software
ver. 7.0 and bootstrap values applied from 1,000 replicates. Virus names and National Center for Biotechnology Information GenBank
accession numbers were used in these analysis: BCMNV (Bean common mosaic necrosis virus, NC004047), BCMV (Bean common mo-
saic virus, NC003397), BruMV (Brugmansia mosaic virus, NC020105), BtMV (Beet mosaic virus, NC005304), BYMV (Bean yellow mosaic
virus, NC003492), CABMV (Cowpea aphid-borne mosaic virus, NCO04013), CeMV (Celery mosaic virus, NCO15393), CIYVV (Clover yellow
vein virus, NC003536), DapMV (Daphne mosaic virus, NC008028), JYMV (Japanese yam mosaic virus, NCO00947), LMV (Lettuce mosaic
virus, NC003605), MDMV (Maize dwarf mosaic virus, NC003377), NYSV (Narcissus yellow stripe virus, NCO11541), PanVY (Panax virus Y,
NC014252), PepMoV (Pepper mottle virus, NC001517), PeSMV (Pepper severe mosaic virus, NCO08393), PPV (Plum pox virus, NC001445), PVY
(Potato virus Y, NC0O01616), SCMV (Sugarcane mosaic virus, NC003398), SMV (Soybean mosaic virus, NC002634), TuUMV (Turnip mosaic virus,
NC002509), YMMV (Yam mild mosaic virus, NC019412), YMV (Yam mosaic virus, NC004752).
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A7) 9 %53e] &<l3st 1, &4 E(Solgent, Daejeon, Korea)
of 4714 g E45 sttt 2F 28 H F7IAES
National Center for Biotechnology Information (NCBI) BLASTS
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u] B 1% Potyvirus 23%-Z ©]-&35o] § ﬂﬂ?ﬁﬂ £4& Nam
5(2012)9] B of webA] =3st ok A5 VA ES
NCBI GenBank nucleotide BLASTE <=8 3+ A 3} HC-Pro @
& 7] A €2 Daphne mosaic virus (DapMV) £} 76% (query cover:
97%; accession No.: DQ299908) 713 =& AHs A& A th.Cl
& < 9] 79 DapMVE} 72% (query cover: 89%; accession No.:
DQ299908) A5 = X 3Tt A1E potyvirus o 75 245t
7] 9)8ke] CP G Hof g BLASTE 33t A3} - Z e 2
O] = 72% (query cover: 91%; accession No.: DQ299908), o} =
At 74% (query cover: 99%; accession No.: YP611120) A5 =
B A 2359 Potyviruse 1t A71AE FATAE E4T
ZA 1}, HC-Pro, CI 18] 22 CP 3 A &} of| A = DapMVe} 7+
ARhE e THFig. 2). thebA, Moz iy dEdH 2

i, 0]

vho] 2| A ofu] B TE %53} 80% u]wke] FEHL B A
1, CP o 9] o}m| - AFo] AL 80% || W] AEAS B
© B 2 International Committee on Taxonomy of Viruses (ICTV)
o FA| & 712l 33t Potyvirus% 9] A1F 02 F7F 5t
.

Hol2{A 22|, Aol I EE vhol 2 2(7} Daphne
mottle virus)E &2 37| 9138to] T o3I} (Chenopodiaceae)
£ 2 gsto] F3HLeguminosae), 7+ A THSolanaceae) <5 2] A
A& 10%:(Chenopodium amaranticolor, C. quinoa, Physalis
floridana, Nicotiana debney, N. turkish, N. tabaccum cv. KY57, N.
tabaccum cv. Samsun, N. tabaccum cv. Xanthi, Vigna sinensis,
Glycine max cv. Wiliams 82)& ©|-8-3}o] 5 HF3st4th |
A& Hol= AT 4501 M A48 3} 3H7A ub|5f
o] FHE 57319 3, Silicon carbide (Sigma-Aldrich, St Louis,
MO, USA)E ©]-&-3to A F A E ol FF sttt Hotsat9
C. amaratnicoloroll A+ -8 ¥H-S & 4351411, C quinoa )
AFAolA B E9 S 2 HthFig. 3). o] & of] U #] 8%
A FAFo| A= Aol TEHA Gdth R RES Hol
+ C amaranticolor= =522 317] Y5t S R &
33 o, HFH o2 EeH Y2 C quinoall
Z5to] Z4]519% 2o, RT-PCRY} direct sequencingS =3 3t
T HFHT F7IA Bol LA 3h= As FASHATHAL = 1
A ). Potyvirus©] 79 AR &l A A HutE= Ao
2 I A Y2 HGibbs 5, 2008), 9 A EA A FHH
Daphne mottle virusol] th gt A A, A =35H 54 2AL S
& abo] ) 5220 vl P4 et A7} 27}
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O OF
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Fig. 3. Symptoms of indicator plants inoc-
ulated mechanically with novel potyvirus.
(A) Chenopodium amaranticolor observed
showing local lesions on inoculated
leaves. (B) Chenopodium quinoa produced
with chlorotic local lesions on inoculated
leaves.
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