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Detection of Cymbidium Mosaic Virus and Odontoglossum Ringspot
Virus by ELISA and RT-PCR from Cultivated Orchids in Korea
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ABSTRACT : This study was carried out to detect cymbidium mosaic potexvirus (CymMYV) and odonto-
glossum ringspot tobamovirus (ORSYV) in cultivated orchid plants in Korea. The standard double anti-
body sandwich enzyme-linked immunosorbent assay (ELISA) and reverse transcription polymerase
chain reaction (RT-PCR) were carried out for detection of the viruses in the collected orchid samples.
ELISA was suitable for massive-scale diagnostic method for virus detection in orchids. RT-PCR was ra-
pid, time-saving and reliable detective method, and detection limit data showed that RT-PCR was 10’
times more sensitive than ELISA. Of the 321 individual orchids representing 5 orchids genera tested by
the ELISA, CymMYV and ORSV were detected in 15.6% and 22.4%, and mixed infection of the both
viruses with 4.9%, respectively. Of the Cymbidium plants tested, cultivated plants showed 52.5% virus
infection rate with either CymMYV or ORSYV and both viruses.

Key words : orchid virus, detection, ELISA, RT-PCR, CymMYV, ORSV.
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T 5 T 2f opAEEe] A7) Y nREFe
2 23S vk glek 53] Al 2 2ge) o A3
Ho| HAL A vkl o3t $FEF9] diFF2]e] $-
ol3tA = &l7] wlLolrt. o]& 3 o] F&3F Fr1e) g
Al Z4E dntelel2nof ot o) w3t FEshe AR
olt}. o] & Whulolae W 2Ro] FAIAE "o =
= AAAQl dale] He A2 B2 X319} djz
Lz zAuleFsle] A= Fol 71x] H A= AFAH
2 gt SAE 298] "ok dA] 2elEA =
Wdntelaf s oF 30495 2241(12,32), olFelA Al
AA 2 71} FAAIEE AL LEEZEA §F Hlo]
2] (odontoglossum ringspot virus; ORSV)<2} Alnv|t]
+ EAje]= vlo]z]X(cymbidium mosaic virus; Cym
MV)elth(1, 7, 8,10,11, 19, 26, 28, 29, 30, 32). ¢l 4]
= dutelelas 1099F o]Ade] Al BaEe] glo
ORSVe} CymMVell 213 Fjsi7t & 7o El=gln}
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(2,3,13,16,18, 23, 30).
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off mielej2rl ER)3A] = AAE Aulsteiof 3
o] A= vlelel aE 270l ke & glojof &
ot weba] F3] wlele]ag] ofo] mio m|gfe] Ex)
gt} st FoHE AXHA] vlo]axg] ofo] F7)E
o] H&lE dod 4= glerg wr} wizkg)l Aguby e
o]-&-8}efof ghrl

A ZHE dellA CymMVe} ORSVE] AlgkA] o327}
A @AH A E o] &5 3 glek(1, 5, 6,16, 18,
26,28). & A7= WA 4F dellM EAAEI Q=
CymMVeh ORSVE] lsbabyl AAZ shalshs] $)ste]
A A v FollA] A gAY (enzyme-link -
ed immunosorbent assay, ELISA)3} E2}4238H4 x1uh
Hal QAL S5kl -3 (reverse transcription po-
lymerase chain reaction, RT-PCR)& A &-35l7, o]
S o]-8-3lo] Aol AR U Auldel A
I upol el WAE ZARSI T

ME o

SAAIE HAIZHZE. SHAHY] dA) 57 52
THLE F 5% 321 WHAE AR FAXER A
43tk o] AAR F o] 7 2 oAdAke] WA
W2 zhzt piste] -20°Cell $HRESg ok ELISA%-
AlgAzE 7 Al83% 433 1gel 0.01 M phosphate
buffer(pH 7.0) 5 ml&- #7}slo] fiboll A mtfgk & 3,
000%x gollA 57t WAl &e|sle] g AL HE F
ELISA$- sample buffer2 34 A}8-8}51th(31).

RT-PCRE A8AIZE A 5(4)9 vl o} 1t A
B2 F¥ AIAE 2] ARk AAlE Jdele) of
#HE& proteinase K¢t SDSE ZH2h HEF%7) 5pg/
ml# 0.1%7} A =% 374 5 37°C $2o4] 2087k 1wt
o= AABI ) v A7 F-8k] phenol/chloroform/
isoamyl alcohol(PCI, 25:24:1=v/v/v)E =zl-& A
73k 1/2919) 7.5 M ammonium acetate®} 2.5 #j2)
100% ANe2 A4S AAAA o]& RT-PCRS A%
AHEE ARt

SA HOIHA H SiEs. B dF3olAs CymMVet
ORSVE FAlufole]~2 ARl ), wdl o] 5 F ulo]
2ol FolAql AL Zhrte] 3julol AE Y
L2 B7ld mYsAA AL FIAHL ZAsTHG,
16,18). & A 2] Aqri= A F A oA 22t 1/
124(v/v)3} 1/64(v/v)& AH&-atTh.

ELISA Zi&. ELISA 7% double antibody sand-
wich(DAS)-ELISA "PH-& AHE-3FATH(18). FA] Hlo]
2 20) a8 Alg-sle] AR AW} diethy-
laminoethyl-52(DEAE-52) cellulose ]| 2328 m2vl&
229 £ immunoglobulin G(IgG)E ¥&]3s}e] ELISA®]

ARS8 eH(18). A Hejd 2ke] 1gGe
alkaline phosphatase®- glutaraldehyde HFH 22 A2
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EAF-F-F HAsIG ) ELISAS] w7 e = F vlolziA
7} 237 Zred gl el &g o] F8E 1:10(w/v)
FE 1:81,920(w/v)7HA] EMAZ1% Mu)eE 2wt
SA1A AA stk

ATAL SEAMES(RT-PCR). 9314} 4k-g-(rever-
se transcription; RT)S o]Hwdtellx] Eald A3zt
ORSV % CymMV 7 RNAe®l| Hste] 3' Wtz Abw =
al A71efd & A 2] FovpelE| el Bolxlel =z}
o]® 2} MuLV reverse transcriptase® AH&-3lod 37°C
oA 6087 AAEAet. CymMVE Zelo|w &= RTA
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Z4zy ARg-Ehd el vh-geo] Byt Folle Ab] Ao A
< AA] 184 99°CellA] 587 AAshgdcl.
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< RT HHg-d3} 7 34 vlo]axe] Zbzk RNA 5' 2k
9] Zglolmldl CymMV-K AE RNAY 13E 2084
A71Md7 593 CYP2(5'-AATAACTTGAAA-
TAATCATG-3") Z&lo]#2} ORSV-Cy AlIE RNAS]
5120478 5139 A71=]2] A7 gel dgsle
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= % Taq DNA polymeraseZ AH&3}o] thermal cycl-
er(Perkin Elmer)<ll#} denaturation 94 °Cell4] 402, po-
lymerization 72°Cel4] 90Z 2 annealing 46°C(ORSV)/
42°C(CymMV)ellA 40%5 303 HhE3s}glon, ulE5]
= cycledell 2] pretreatment® 95°CE 5%7F dena-
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Table 1. Incidence of odontoglossum ringspot virus (ORSV) and cymbidium mosaic virus (CymMYV) in cultivated orchid plants
in Korea by using the enzyme-linked immunosorbent assay (ELISA)

No. of samples infected with

No. of samples No. of samples Total infected

Orchid

ORSV ~ CymMV  ORSV+CymMV healthy total tested (%)
Cattleya 14 17 6 52 89 41.6
Cymbidium 38 9 5 47 99 52.5
Dendrobium 12 18 3 43 76 434
Oncidium 4 1 0 15 20 25.0
Phalaenopsis 4 5 2 26 37 29.7
No. of total infected 72 50 16 183 321
Percentage of total infected 224 15.6 49 57.0 43.0

4 olatel &ull, mAte] AL Bl IR} o} WA

Aol AxE FU AuideZRE CymMV
2 ORSVE ELISA ¥ RT-PCR Algkal o 2 #A4sbgd
t}. & 5%(Cattleya, Cymbidiwm, Dendrobium, Oncidium
2 Phalaenopsis) 32170419 AFH & iAo EL-
ISAC 23 F ulola|xe] 734 As}, ORSVE 7%
720 A (22.4%) 04 283 CymMVE 5070 A (15.6%)
oA zrdo] Fel=Eglen, o] F ulelalart FE7L
4% F& 16704 (4.9%) A HA wlelza &S
43.0%2 ZAE|AcH(Table 1). 2 79 F8 A4
Ql FFd el AL 5454 Cymbidiume] 7+
vlo]el A 7Fgdgo] H9kow(52.5%), Oncidiume]| 714
3o 733 8(25.0%)& B3tk =’ Cymbidium = On-
cidiumd A= ORSVZF CymMVRETH Ay oes &
7462 Jehd W, Cattleya, Dendrobium X Phalae-
nopsisAll A= Ak A9-E Byt

AR L vlolela EFo WAHE vwg A3
ORSVE mAajelz, HAlA x5 9 B34 HAS
RHol= A BolA F2 A= o (Table 2). AU
< Rolx YA FelAE CymMV~7}E ORSVETH AA
o2 oWy AEHYY, Sk FHAS Bl
I BRHE| T 6.1%2] violels AEEE B3 =%
WA Z nlo)axe] ELISA AR dlA9 F3x7} A

Table 2. Comparison of incidence of odontoglossum ring-
spot virus (ORSV) and cymbidium mosaic virus (CymMYV)
in orchid plants by foliar symptom types by using the enzy-
me-linked immunosorbent assay (ELISA)

No. of samples infected with No. of Total

Symptoms ORSV+ samples infected

Y ORSV CymMV CymMV total tested (%)
Mosaic 40 19 5 102 62.7
Necrotic spots 10 18 1 63 46.0
Necrosis 8 3 2 22 59.1
Complexes 12 6 8 35 74.3
Symptomless 2 4 0 99 6.1

A8 A vwA] 357 A el vlelalxe] 4]
EZAY 2=t 24 ovlstec}(Table 3).
RT-PCR-& AH&-5}ed ORSV & CymMVe] 748 A

Table 3. Absorbance values for symptom types of odontog-
lossum ringspot virus (ORSV) and cymbidium mosaic virus
(CymMV) by the enzyme-linked immunosorbent assay

ELISA value at 405 nm

Symptom ORSV CymMV

types Mean Mean Mean Mean
positive  negative  positive  negative

Mosaic 0.482 0.009 0.390 0.011
Necrotic spots 0.213 0.007 0.317 0.012
Necrosis 0.206 0.009 0.294 0.008
Complexes 0.202 0.006 0.299 0.011
Symptomless 0.157 0.007 0.238 0.009
Buffer control - 0.005 0.006

M 1 2 345 12345M

A B

Fig. 1. Detection of cymbidium mosaic virus (CymMYV) (pho-
to A) and odontoglossum ringspot virus (ORSV) (photo B)
by RT-PCR with each virus-specific primers in crude nucleic
acids from orchid leaves. Lane M : 1 kb DNA ladder for
size standard; 1:Catteleya, 2 and 3:Cymbidium, 4:Den-
drobium, and 5 :Oncidium. The arrows indicate the 692 bp
target RT-PCR product for CymMYV detection (photo A) and
the 1,085 bp diagnostic RT-PCR product for ORSV detection
(photo B).
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A1gF A3} Fig, 1419} 7o) agarose gel AollA ZZ3
DNA Wi=9] §-29} 51712 44 ulo]g] AE 2at &
Uit

RT-PCR& ARg3le] & 5% 123 7RA<)A A&
Al A& A5t ORSVE 24.4%, CymMV 13.0% 133 &
EEE 5.7%2 AAACZE 43.1%%E FAE oA
(Table 4), ¥ g2 FAME nloleix o¥ &2 EL-
ISA A#}(Table 1)} A 235 Vel

x3 A7) o T ez Rigks, & vlela s

AFAE 5T AEE M3t 213 23} F uf

o]2]2 ®Foll4] RT-PCRe] ELISAXC} w9 4] e}
WJeh(Table 5). &, RT-PCR-E AH4-3 A% ORSVE 1/
40,960(w/v)¥l, ELISA+ 1/5,120(w/v)e}7}=] Zldo]

Table 4. Incidence of odontoglossum ringspot virus (ORSV)
and cymbidium mosaic virus (CymMV) in orchid plants by
using the reverse transcription and polymerase chain reaction
(RT-PCR)

No. of samples infected with No. of Total

Orchid ORSV+ samples infected
ORSV CymMV CymMV total tested (%)

Cattleya 6 4 2 28 429
Cymbidium - 14 3 1 30 60.0
Dendrobium 4 5 2 25 44.0
Oncidium 5 1 1 20 35.0
Phalaenopsis 1 3 1 20 25.0
No. of total 30 16 7 123

infected
Percentage of 24.4 13.0 5.7 431

total infected

Table 5. Comparison of detection limits for detection of o-
dontoglossum ringspot virus (ORSV) and cymbidium mosaic
virus (CymMYV) between enzyme-linked immunosorbent as-
say (ELISA) and reverse transcription and polymerase chain
reaction (RT-PCR) in ORSV and CymMV doubly-infected
Cymbidium orchid

Dilution of ORSV CymMV

sap ELISA RT-PCR ELISA RT-PCR

1/10
1/20
1/40
1/80
1/160
1/360
1/640
1/1,280
1/2,560
1/5,120
1/10,240
1/20,480 -
1/40,960 -
1/81,920 .

+
+
Vo 4+ o+ o+ o+ +
+

ko + + + F o+

I i HiE T S S S ST I
R R

7hsst el 3 CymMVE ELISACIA = 1/2,560(w/
vullel| A 28] RT-PCR-E 1/20,480(w/v)ul7}R] 734
2 4= 9lsdc}.

&

2 dioAdes Sdddeld AR FA el A
F2 nlolz|xql CymMVS’} ORSVY] 7988 x4kt
Ak & AR A AuidelA 40% 1*‘94 =
< vlolg A ZHE &S Bt FUdA T o] F T ulo]
2 2ol it A&l 2Fdg 24T | B 129 (2,3,
13,16,31) £ Ao} fAFSIATE) o5 Fule]z]29]d
el A BuE 7]e} vle]# (2, 3)9] &R a1y
ghobed AlA| wlol]2e] g2 o] 2270 A7
o}, w3k o] dwlelel A ®1(1,7,8,10,11,29, 30,
32)¢} v xA o= W vle|z] g A&7t FEE 2
o g el 2ol 2 A2 ZARE

B o e 3l gz‘%&}ﬂ 2ol ELISAY &4
90\ dth So A]Enlo]e]29] Zchd]| o] 853 9l+= RT-
PCRE& AHE-3te] T dnto]e29] 7l ARSI
RT-PCR2 DNAZE ZAlE mRNAZ e 2=
TAZE 2249 B4 At uh(9,27) 224
A wrolz|e] Aol Fa3A ]85 slvk(4, 15,
17, 20,22).

HME% etb o] AA oA 71 T8 7 ufo
2 Ake] wizkee} A& glct. AlEoA] ufo)
% st A= AAAd] e 2AE AS-

FAFHAAL] A AYH 2 oA HME%J}
ﬂ% 4o FE ALl a2j22 nlolzag
o] A2 Aejeltiztr vlo|e A g e glofo}
ot AGSATE FL wH S o] SRS ulolE A~
HAEA] @At vlole]ar) agpo g 2hedEo] glS

T U o) uet SAHAHE AXHA ~2‘-: Algo] X
2o 2 Vghs o vle]z| v} digk e Al\:}. 7}
%o] AH8-3= ELISAY] 7ol &= dzke g A 88 #A
¥ sdvke SAE AUz A A=A RT-
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v oHpeleia 7 REFO) AP nr) WA} F
< RT-PCRE- o]-43h= Zo| o] Fopx & 4= 9lu}.
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£ AV x glEd Hhs) 2 AL XYz gk AR R
= AR o2 Zhdgk wigely B A7HS ZelEkA|
ol AHFHoz i 4 glv) A= vlole]2d
AE-L A gl = glok AAe 3AE vlelg 29
cDNAE E243} of2 oJe] Age] AF2 AT
ek ddle vlolzia aF Bold Zapo|wE o] &3}
o] RT-PCRE AAsk AR A A& FAll A8t
o w[x] 9] nlele{ g A A& 5 UH17). =k
2.7 nlo]ziae AgHAZ} wl$- Y] wjFol S22
vlolaia® A A F7) 3ok

vlo]g AE Alwt ek side] @3] of® nlolz|~
7} A= eA] 2 AEEHA AR E Elde &
FollA s, vlole]zdd] A= AR=A], =0
o]® upolgj Lol 1 Hlolg Ay oW AlEUAR Ho
A 7ha 9l =& nlo]a| A0 RIS E ke
FAAE o] g3le] Hr7iMg A4S B AR 7l
ghel, upolzix FAAE o] &3t vlelelx A3 A
A2 A4 Y vlo]gAE o4 FAA HkA)
(vector)2] &§ Ho] 9 QAo F3 3802 &
o) RT-PCR-& ©|-43 ufo]zixe] Alghe ojets] f-8-3F
wolzb i & 4= 9ok
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