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ARHFF e H) b IR B %245 & A B R IKEY (protocorm-like body; PLB) % # } 32 8% Bt & # & # 4K (ribavirin)
)R L SR PR M B AT E B KR AT R o SBRAT A B ke B e B R ik 8Lk (Cymbidium mosaic virus,
CymMV) Z 38 T4 B 190V E ) d3s 2Ry ARG X B2 BB E R4 1 mm 4§ R 1E 53548
AR BB E NS A TR R ribavirin Z R B AR T EREER 1-5d % 0 5 218 ribavirin X B R &
KPR SN IR A A BAKE L ribavirin X B BRI R R P HER A KRR K BAMMKRES
MO AERS FRAZDFREASIBERAE lom A Lo RAER IRAMBELB TR LR
"R Pt R K& % (indirect enzyme-linked immunosorbent assay; Indirect-ELISA) i 47 % x4z 8] » 3L+ ELISA 4z 8] 2
FA M R MG 2 5 B 4 VA R 3 5k A% BR T & B4 4 RUIR (reverse transcription polymerase chain reaction; RT-PCR) i 47
Hrml o KB & REAT 0 /A 250 mg L ribavirin /& BE3E & 1 d A £ Bp AR MR 2 6 & ribavirin 3R E
£ 25 75mg L Z BRI 1-5d B REEmEZKER 25 50 mg L ribavirin @83z AR FiZ0 2d %
B4 RFAASH 25 mg L' ribavirin X B RY3E R P 445 812 wk 3% © 2R EF L 26.7% ° tuoh 0 IR AL
MR A PLB X i 5B AMEIE A (12.5-37.5 mg L) ribavirin B 8235 % & b 47 i % > samgdm
PLB M8 2 X% R RS2 R & 29.2% & 22.2% » 12 PLB # F 354088 < $F B 40 (R 8 ribavirin) %% % %
TEHE100% © 6 AT RIER AR BEA S B AR B - R o g 515 F oM B3]
T 78 & Z AR B L ribavirin B RIRIE c AAR S IR FZISR
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RAHERHEY 2 W E R % EEE AL
S/ 2 (Cymbidium mosaic virus; CymMV) ~ ¢
[ B BE % 3 (Odontoglossum ringspot virus;
ORSV) ~i&{ /N8t 80K T (Cucumber mosaic virus;
CMV) K FH =LK 5 (Capsicum chlorosis
virus; CaCV) 2 (Zheng et al. 2011) » H it
LA CymMV Ed ORSV i & 5 5 i /5 3% & > %
FE R I Y 52 BN B Ry B B 0 LR B T R I
PRRE LT N 2 B - BB BRI
Rffrsg A E ED - 5 R Z iR B iEER
HAE RS RIS M AR A (enzyme-linked im-
munosorbent assay; ELISA) - [ZEESEIZ G &
fif 78 §5 7 E (reverse transcription polymerase
chain reaction; RT-PCR) F14:#)54 H (biochip)
% (Chang 2006) - {FJEM FEEC A HE 218
I A ERE —RIRERE L 0 REWE
TAFAETTHYERE » AT A & R A B E &
SECEHEE R EEE  MZRESERHEN
AV E SR (MiloSevi et al. 2012; Panattoni
et al. 2013) «

WHZEWRB N ABFBRHEEREE (in vi-
tro) ~ JEFR I (thermotherapy) ~ b 5% ZE R i
# (chemotherapy) ~ /4 H & # (cryotherapy)
DL R bt 75 7k 09 4% & FE B (Panattoni ef al.
2013) - FERHADR PR A A K THE &
A LAEFIfER 3 > i (Morel 1960) » {HE4E
EHFERSERERT > HERMNESR
WK EHELEE (Kang ef al. 2011) - Jensen
(1951) IS » BB HEEOA A AR ERR
I (Cymbidium) TAYIHIREUKH (Mosaic
virus) 5 2 B 25 3 e H B A DA R R By
TEEHW > EEEEMANE P/ (Wang &
Valkonen 2012) 5 i2 & 9% 3 75 04 o DLAH 4%
BB JTAN A RE - &TH - BEEEKEG (proto-
corm-like body; PLB) % fic & 2 Ji§ 7 42 Fi £1]
& AR (1-B-D-Ribofuranosyl-1,2,4-triazole-
3-carboxamide; ribavirin » {3 % 35 ")
e B B i W B A (Albouy ef al. 1988; Lim et
al. 1993; Toussaint ef al. 1993; Poter & Kue-
hnle 1997; MiloSevi et al. 2012; Chien et al.
2015)

HE () 5% (thin cell layer; TCL)
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I Rt dpE i Re (b 3 e i 2 B Rl -
ERE - AaRFEEEAEYEEIAST
> WF 9% F Bt (Nhut er al. 2003) o [ i &
BMRERED - EHERY - EHEAES
FER > NILER T E Rt T E
CIERAN S EEYRNMASEHE - FIH TCL 5
S A I R T AV B FE R % | > Park et al.
(2002) DLt BT TEAT 2F 7 ) BE(E Bysii 1 B A RS
54 PLB E 4 > 58E TCL R flnJR i F A b it
B HVEIE  Lim et al. (1993) FI| FH B 5 <0
Mokara Char Kuan ‘Pink’ %€ JH (0.1-1.0 mm)
BEAE G DA UV ELH 2P RS B PLB 2 5H | BX A A8
BC & ribavirin fR3 > ELECRITRISME RS 2 K08
AR o GEREUR > HABAKZETH (0.5 mm DA
) EEEB A LIECE > EHEEAEENZ RS
B MY > VIELE S EGE PLB 2 # /5%
BSR4 10 B 20 mg L' ribavirin 3% » &
CymMV 7 EpRsEZR A 100% -

AR LAREL R CymMV 2 B &
B LS/ INEE | Rbfiel > DAUIHEN 3 S e e 5
Y75 7 5548 B8 B & 259 3 82 | ribavirin 2
F > BR&T ribavirin { R K 5 R PRI T 25
RESCEZ P2 WY E M 4E5 & PLB
2R A E N S ribavirin 7 [ FEEEE
BT _[REURE BN ERERCR 2 -

M A
(EEYkap =t

TSR CymMV 2 B T 1
5% /N5 8 | (Phalaenopsis Tariflor Pixie ‘Tainung
No.1 Pixie’) 4HEjfiET > &Y 3-4 1 & fF
MEAERNELY 1l cm ZEHELE - VEEE
N1 mm 2R R (E Ry sta e o A o R
H AR tH 2 PLB JILVEE - BUR/NGY 3
mm Z PLB # V)R -1 Fy PLB J# R B HEAS -

IEERERRRIEEIRIT

MR EERG B E AL 2 EE AR
7 By 1/2 MS (Murashige & Skoog 1962) E: it
BRI R I 2 mg L' PR IZ 14 (adenine) ~ 1 g L
A (peptone) ~ 100 mL L™ fif+7K 20 g L™
RERE > BB AR 3 g L KEHERE -

2017/6/14 T4 04:33:47 (




148 SR

I AL B bR Lali gk sy 43R 1 mg L 6- 7
FHELAR IS (N6-benzyladenine; BA) f2 0.2 mg
L' 2% Z % (1-naphthaleneacetic acid; NAA) >
E SRR AR S TTRII6 g L ¥ @ERAHE
BE) - REEANWEAIR pH EHFHER 5.7
DI B £ 121 (1.1 kg em™) JKIH 25 min -
W % 2 EENEEERT T HEEEK 6 cm K
9 cm fEEBEBERIEIL > 775145 A 12.5 mL f&
25 mL 7 3% KL - ribavirin (Sigma-Aldrich Co.,
St. Louis, USA) K1 LA 0.22 um f FLIE 2 8
PRE » FHRPRT 7R R HUE & 11 AR 1% 2 RS
B AR AR E 2 B E A ek -
BEE RS AR Y 25°C £ 1°C~ e EA /& 14 b~
FEaE B 38 pmol m™ s FREE BT -
SiEfE ribavirin 2B XEEE
BEGEEHR B EEE RS 250 mg L
ribavirin 2R EGIIEEE R EL B 0 JAREE A
100 rpm KPHXEZFEE 12 k4dig - DL
R/ - FE R S E RS 2 B RS Y JE 5

1. SRR FEEER 2 BERE -
t&bE () BEAEE B0 - B b BEEMEEHEEE 0-L) AR AR S -

Fig. 1.

BE B BFVOLIRIBRTHEE - HRABRK
ribavirin fEFE 2 H R o B EEREE R R RS B
REREREERE B Lo OCIRIRE MR - &
B 6 cm ZIBFBEIMERUIELE 1 #KE 4%
R EER (B 6-8 R) EFEMMEH 7 L
KRR 4 wk B8 wk iR EIEERS 2 SR
a2 TR AE 1 s BEE EEH
Z & 1A (8 1A-D) ~ PLB (& 1E-F) ~ &
H4H%% (B 1G-H) » B2 tERmEEBPHE
AEEE (B 1) > LB SR BEE 8
EECEtEatEEECMHEERE (B
U-L) QI B RS - ISEEEERUELEZ
S 5 R RS R DR A 5 8 2 R B A AR B
ZHEFEFRR -
Ribavirin EER S 2 EXBZIE
BRGEEHER EEB T HENEH 25
50 & 75 mg L' ribavirin 7 sz s A o
JFREEEE TN OL TS rpm KSEEBEREE 12 & 5d
% > A 2R3 ribavirin [E§5 7 B E A |

Ffg (A-D) ~ BEEEREE (E-F) - JEBSE (G-H) > MHAFPEIRR

Identification of survival and non-survival explants. Explants with regenerated shoot (A—D), protocorm-like

body (E-F), callus (G-H) or explants remaining greenish without any type of regeneration were all counted as sur-
vival explants. Browning or whitening explants without regeneration (J-L) were counted as non-survival explants.
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Zik BRLHRETEE  HREBRK
ribavirin fREE 2 iR B RS 0 HEEEENA S
ribavirin 7 [ #5 A B8 AL > PO IRIRER T RS
BB -HE6om ZEEMDERIEA 1
e 4G 5 2 R S HE RS (5 6-8 |) » B—{EliE
WAL 15 ([EE AR5 - B8 4 wk & 8 wk &
HEBERE FER > FEBER Y B LG
B 775 B -
Ribavirin /2B &EENREHEEE ribavirin
EREEERIE

B S E RS 50 mg L rib-
avirin RSB A > FAREETEL 75 rpm
KEBEEEERE 2 d BRI - HEERE S
WRESRIEH 0 12.5 F 25 mg L' ribavirin
ZEfSEEA At POLIRIBE N EE -
—H9 em ZFEMPERVIEE 3 E5HE4E
HZHEREEE - (EEMLEH 15 #E
MREE > BEE 4 8 K 12 wk R B EHERE 2 77
VEE > (FIEERE 2 E R T E T HE R -
ANERIFBERIRESBAEEE ribavirin
< BRI EREE T _ERERIE

PIELE M 4R 5 K PLB 2 | SE MBS 55 —
M Pt k2 | A & A 1252505, 37.5 mg L
ribavirin 7 [E &K A > 525 8 wk B
H—REEEELFFrEEBERERS
ribavirin Z SEEE PR 0 K — P 2 E S
BAREEF 12.5 mg L7 ribavirin 7 528 £
B - WA R ERR A EN N S ribavi-
rin Z B EA AT - HK 6 om ZEIENE
MUIELE 3 @ dE 4 2 R B E A - SRR
T8 MAL{EA 24 2 SEFMERVIEE 4 {#
PLB > &{#l PLB YR 2 /1 2 R HEHE S -
J HE R O M3 (F A 36 {@ PLB -
RER DT

RIEE L BSAE ribavirin AR [ FE K A [E] R 3
Bflf% > H ERHE RS (8 1) AT 2R
AGAARE > PR G 2 e 2 EUBE RS ] DA SR A 3%
BEWAE 1R | em DL EEE 2R SR
7o UH lem x 1 em 28R > 1 cm £F
2R (B EE 50 mg DL L) SR E IR &
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JeLL ELISA 7R #E TR sl - ELISA 2 Hif2
S E 2 e A e — 2 DL RT-PCR A #EA TR
FhOH - WE A ARBHHE CymMV i#E#E
R EREEMA - W ERLL RT-PCR Kigth
Z RSB DA R B RGP A B B o bl
TR

P73 LT o 2% W B S E = AW 9T ER A in-
direct ELISA j%#1T CymMV k2 ORSV Z @il
(Chang et al. 1988; Chen et al. 2013) -~ ZJES
BRa0 T - (1) MEmeH S B I S E - HUT i EE 7
0.1 g FERE » 1A 3 mL 22 15 mM B[ $ 4%
W& (sodium carbonate buffer, pH 9.6) JE& » HY
ZHAH RN 96 FL ELISA Z JERE (100 pL
LY S 2 HER BN 3TCEER4 h (2
4CBETR) s ZR1% L 1x PBST (137 mM NaCl, 1.5
mM KH,PO,, 1 mM Na,HPO,, pH 7.4, 0.05%
Tween 20) 5% 3 2K 5 (2) B2 55 2 DiAG S
JE : 5y RILLEEL (Chen ef al. 2010) 2 CymMV
J ORSV fiifg Y e Bk &E 0 (1gG) = 1,000
Tl S R > AR IIFY & S EFL T (100 pL L) -
2 25°CRE R R 34 h (B 4CIRKR) » Z1& 2L
1x PBST %% 3 X5 (3) B REUAG I IE © fil
AC i 6,000x 7 fig M4 ol % Bl I 22 i 45 LU =F
}i%IgG (AP-conjugate goat anti-rabbit immu-
noglobulin, Jackson, West Grove, PA, USA) ji*
HREFLH (100 uL LY EH 25C 2 IR
FZJfE 3—4 h s FELL 1x PBST Sfigiidisk 3 2
(4) 2EME - IMAEE R 1 mg mL' ik
Wi W B3 % 22 5. H (p-Nitrophenyl phosphate; p-
NPP) (Amresco, Solon Ind., Ohio, USA) > 150
uLFL' > K2 30-40 min » DL ELISA S {E & (PTI
max micro plate reader, Molecular Devices,
Sunnyvale, CA, USA) FHEUN & 405 nm | 2
W S AE « A SR B = S (R 2 R RO (B A %
F o FIE R EIENE -

P - 2 M B BE S M - AN B 1T A B
WK (1) EmEEYAES B 2 dib-A
S g m B LA YL B 0 & 25 UG RI4E. (Plant
Total RNA mini Kit, Viogene, Viogene-BioTek
Corporation, Taipei, Taiwan) 7 20 ¥ {7 L&k
T8 Y 2 & % % B (ribonucleic acid; RNA)
ZEEL Y (2) DAY 2 &2 RNA KRR - FH
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CymMV-163u/CymMV-589d F1 ORSV-229u/
ORSV-449d 5[ ¥ 73 I > i 5] 2 [ JE & ik
T CymMV Jz ORSV Z RT-PCR f7 JE - 7H i
AERR B R B RN B R CymMYV 427
bp LI ORSV 221 bp 7 1iE #EY) - RT-PCR
LL7g ¥ b B0 B RT-PCR X 7 4H (GeneMark
Co., Ltd., Taipei, Taiwan) #E{T 5 JE - 42 HE
ik 25 uL 2 RREE GRS T AR 1 L
RNA ~ 5 uL 2 5x RT Reaction Mix ~ 5 pL 2
5x Enhancer ~ 0.5 uL 2 RT Enzyme mix ~ 0.1
puL RNase Block ~ 11.4 pL 2 Nuclease free
water ~ 10 uM Z 2 HliE#E 5[ F& 1 uL > 24
i 32 & FE % (Biometra T3000 Thermocycler,
Germany) FHEAT o RZIERR{: Ry SOC T HETT
g% S fE 30 min > FELL 94CNE M 2 min > fiT
11T 2 [ ok A% I 4 45 1T PCR SLJE » iR
B oA CTEM 155 60C T A 155 72CF
FE30s g - LT 30 [EIER - &%
—{EEELL T2CH A 4 min - ZELERDL 1.2%
EkIE B (SeaKem, Agarose, Cambrex Bio
Science Rockland Inc., Rockland, ME, USA)
LT -

S
S ribavirin BEXEURE

ZIEEL LS Pk el Yab i o) =g ]
250 mg L' ribavirin 2 S EEEE F B G IEE

HEeot 2

1-2F4di% > #MRZEARE ribavirin 2 [E
B AETRE o MR BEREAE 4 wk ) 8 wk £
Bk EHEBEERENR 1 Fir o K& ribavi-
rin fR 2 B HA4H (0 d) SBHHE IR & 4 wk B
8 wk 1& Z F/ERE(L A K BAESI% LA L -
{EpRFAH 7 BEAE A BEE ribavirin JiE B R EUH N
B2 R A4dE FERBE TR HEZEEE
B8 wk 2 {F/ERET 4 wk B{K » 8871 ribavirin
HEARNERER (1-4 d) jg 3 > (HE I EEREN
ERMEABARRFZE - Ribavirin g 2 d 2
AR IEETE 8 wk I HEERA K RE
— S EE 4 d 2SR TR E 4 wkiRE
KE s 2EREERE - FERIE 3.6% > HIE
8 wk E g A VEELZ B EE Lo bR
S > NILFEERBIRS R 5.4% - HIEH
PR IEE(S 7 S45F 80k 52 ZF » ribavirin 1 d JEH
HIEF S HRy 66 ZF > BUR ribavirin 1 d jZ
BN ARERF R BEEREHE KSR 2
B4 d - R SRR Ry 33 ZFEl 4 2F -
ol V45 R # R 0 HUA ribavirin 2 d FRH
HAE 33 (EFRE A S (E 5 88 £ ELISA 2 4%
[ZFE4N » HAFT AR E > 288 2 ¥k CymMV
IFERZJE o 40 » 7€ ribavirin % & ¥ 2 ELISA
SE ke R {E K E o ribavirin 1~ 2 K 4 d jE B
CymMV 7 ELISA 5 HI{E 4 Bl B 2.99-3.07 »
$THAAH AN Sy 3.21 - ELISA fig I =2 33 fa 4 S 8
> 5 {EZFRE B L) RT-PCR J 50 4558
E CymMV HHEIESJE -

% 1. Ribavirin 250 mg L JEEIF I RBCEIER TG | 90 MEE, ARIEHH S TR R SRR

B
-

Table 1. Effects of 250 mg L' ribavirin with various incubation days on thin stem section explant survival and virus
elimination of Phalaenoposis Tariflor Pixie ‘Tainung No. 1 Pixie’.

Explant survival (%)

ELISA detection

CymMYV OD value’
Treatment (d) 4wk 8 wk Virus undetectable (%) +
0 84.4+103a 813+87a 0.0 (0/52) 3.21+£0.24 (52)" - (0)
1 78.1+16.0a 63.8+185b 0.0 (0/66) 2.99 +0.29 (66) - (0)
2 573+24.1b 37.9+18.1¢ 15.2 (5/33) 3.07+0.36 (28) 0.04 £0.02 (5)
4 3.6+£6.1¢ 54+98d 0.0 (0/4) 3.07+0.24 (4) - (0)

“Means within a column followed by different letter(s) are significantly different at P < 0.05.
¥ OD value twice larger than that of healthy plant is defined as virus detectable (+), OD value other than that is defined as undetect-

able (-).
* Value in parentheses represents number of tested samples.
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Ribavirin BE IR &2 EXEEIE

R B 250 mg L' ribavirin JE J& 245 B Y
ERAERARNIFEIER  BEHFEERFRE &
1) > Z[F (& ribavirin JEJE £ 25~ 50 f 75 mg
L' AR EREREETRE > 5 EE
ZIEER R ERAGSRNER 2 iR - TEEE
4-8 wk i - B TR 25 mg L' RELZIEK
i (1~ 285 d) 2FERERBUNMN B85
SERER 50 mg L B 5 d #ak 75 mg L R
2 & 5d3 - H8 wkIEERE 2 FEREEHERFE
{& » 7R ribavirin 2 [ 81 5 T B R W & 5%
R ZEERAER T 28  WE SRS
7w 0 ¥ IR 4H B ribavirin % g B 4H 48 4L 95 ZF
& ELISA fp Ml & 2 CymMV IEZ & » B &
H CymMV 2z ELISA 35 fi I {6 81 ¥ 14 4H AH
i > WK B T2 -

Ribavirin j2B&EENREHEEE ribavirin
EIEERE
bt 3 By 88 R K ribavirin JE JE R K &
25-75 mg L' BC& AR 1-5 d 200EmHE
WAREEFEFE 2R > AR UEE
FIUE e 2 SHF R AE RS DL 50 mg L' ribavirin

H2d&g - %M 2R3 ribavirin 8057 7 & H
12.5~25.0 mg L™ ribavirin 7 [&] & k2 H i
IR > HR BE RS RS 3 K ELISA A M
GEERAWIFR 3 AR o R FEE AR RN 12.5 mg
L' ribavirin 558 5 oh 7 17 75 R B IR 4 Lh g
A AR 2 > (HE R E S 25.0 mg L riba-
virin 12 wk & 7 K58 #8 H A7 S 2= Al B IR 4H By
& - P s AV &5 R EUR - B ERH A 2 90
&8s 28k CymMV IER E > M#ENRES
A 12.5 mg L ribavirin [& #5735 5 B @5y
BHE 0 HIFEGAC ELISA f il » Hym & Rt
R Ry 30.4% (7/23) » {H K 7 {& ELISA K th}
i3 < Bk in & DL RT-PCR Al - Al & 23K 5
EKIE ; #1474 25.0 mg L ribavirin
FrEma RS 248 - H ELISA fE A
B 20.7% (19/92) » 1 19 ZE45 DL RT-PCR fg
H > HhH 4 ZF & IE > BLRT-PCR KA
Z RS bR DU R dAE 2 SR Re 8 BT R
EFEHER L 26.7% (4/15) - 48 RT-PCR FiEs1 >
R - W = v B E B (B
2A) > HUE MR ZFEHE ~ fEHF ~ 16/ ~ TrEER
AR TEH (i 4H A% #ETT RT-PCR Al » 4552 B
Ry CymMV ¥ & [ & ([& 2B) -

# 2. Ribavirin R REEHRBEIER 'R | SUIMER ) MEECHR BER B R N ERHR I VE -
Table 2. Effects of ribavirin concentration in combination with incubation days on thin stem section explant sur-
vival and virus elimination of Phalaenoposis Tariflor Pixie ‘Tainung No. 1 Pixie’.

Explant survival (%) ELISA detection
CymMV OD value’
Ribavirin (mg L™) Treatment (d) 4 wk 8 wk Virus undetectable (%) +
0 0 56.0+21.0a 29.5+164a 0.0 (0/30) 3.09 +0.21 (30)"
1 36.3+143D 22.1412.6 ab 0.0 (0/8) 3.09+£0.16 (8)
25 2 46.0 +£21.1 ab 228+ 14.8a 0.0 (0/18) 3.12+0.25 (18)
5 50.3£22.2ab 234+168a 0.0 (0/5) 3.29+£0.07 (5)
1 49.8 £21.3 ab 294+ 149a 0.0 (0/7) 3.32+£0.12(7)
50 2 41.9+19.7 ab 239+128a 0.0 (0/6) 3.36 +0.08 (6)
5 220+ 15.6¢ 8.6+£9.0c 0.0 (0/1) 3.26 +0.00 (1)
1 542+223a 263+ 134a 0.0 (0/14) 3.06£0.23 (14)
75 2 435+21.2ab 13.4+10.8 be 0.0 (0/5) 3.29+0.07 (5)
5 155+125¢ 11.5+9.8¢ 0.0 (0/1) 3.03+0.00 (1)

“Means within a column followed by different letter(s) are significantly different at P < 0.05.
¥ OD value twice larger than that of healthy plant is defined as virus detectable (+).

* Value in parentheses represents number of tested samples.
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3. [EREEPEALTZ ribavirin RAEHBNER "SR 1 9YIMEE WA BHER EERRERERZPE -
Table 3. Effects of ribavirin concentration in solid culture medium on thin stem section explant survival and virus
elimination of Phalaenoposis Tariflor Pixie ‘Tainung No. 1 Pixie”.

Explant survival (%) ELISA detection
N RT-PCR Virus
Ribavirin Virus CymMV OD value undetectable elimination
(mgL™") 4 wk 8 wk 12 wk undetectable (%) + - (%) (%)
0 48.8 33.8 27.5 0.0 (0/90) 3.22 -(0) -(0) --(0)
+189a" +18.0a +17.6a +0.19 (90)"
12.5 393 29.3 239 30.4 (7/23) 2.39 0.25 0(0/7) 0.0 (0/15)
+15.1ab +132a +16.4 ab +0.90 (16) +0.17 (7)
25.0 343 239 13.9 20.7 (19/92) 3.09 0.21 21.1(4/19)  26.7 (4/15)
+14.7b +10.7 a +12.7b +0.35(73) +0.18 (19)

“ Explants were soaked in liquid medium containing 50 mg L ribavirin for 2 days before subculture into the solid medium contain-

ing 0-25 mg L' ribavirin.

¥ Means within a column followed by different letter(s) are significantly different at P < 0.05.
* OD value twice larger than that of healthy plant is defined as virus detectable (+), OD value other than that is defined as undetect-

able (-).
“Value in parentheses represents number of tested samples.

ANEFRIEEREIRES B EEE ribavirin
ERSEEEME T _EEREE

TEAINAER R A VBN AT E|
PLB 7R 54 tE#8 - HEEHEN A A 12.5
25.0 5 37.5 mg L' ribavirin [& §& 5% & £ h i
B8 wkiBHHE—BEH EEEE P 4
R ERE ribavirin BFEREFREEE > 5—FH|
BRIPEH 12.5 mg L ribavirin 28 B %
' UNHBEE 2 HA EEEREZFR%
LUELISA fig - |2 & Fs B2 1 2 oF G 48 DA RT-
PCR fg M » 45 R 40 3% 4 Fr/x © f ELISA 2
CymMV Rt HKE » Fra B FHEEE
11.4-56.7% Z [ » CymMV K H X 5 = &
£ 37.5/12.5 mg L™ (55— B/ 36 — P BB %)
BRHAH 7 56.7% » AR 2 ZF G P RT-PCR
e R D DARESR, » 45 SR BUR CymMV SR H 2
DE—BEEEETEARE REZ 37.5/0
mg L™ ribavirin FEHH4H 7 43.8% &S 0 HX
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Fig. 2. Flowering of virus-disinfected plant of Phalaenoposis Tariflor Pixie ‘Tainung No. 1 Pixie’ (A) and reverse-
transcription polymerase chain reaction (RT-PCR) detection of virus-infected plant, or -disinfected tissues by the indi-
vidual primers of CymMV and ORSV (B). Lane M: molecular marker; lane 1, the original CymM V-infected orchid;
lane 2—-6: CymM V-disinfected tissues from different parts of plant (lane 2: flower bud; lane 3: flower; lane 4: flower
stalk; lane 5: leaf; and lane 6: roots); lane D: diseased orchid; and lane H: the healthy tissue of orchid. The predicted
sizes of DNA fragments, amplified by the primer pairs CymMV-163u/CymMV-589d and ORSV-229u/ORSV-449d,

were 427 bp for CymMV and 221 bp for ORSYV, respectively. The CymM V-infected orchid stock was used in this
study.

4, HEEREEEEE D ribavirin REHBIER (SR 1 9V EE, AR FEREENSE

o =547
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Table 4. Effects of ribavirin concentration in consecutive solid culture medium on virus elimination of Phalaenopo-
sis Tariflor Pixie ‘Tainung No. 1 Pixie’ using thin section explants derived from in vitro shoot stem.

Ribavirin (mg L)

0-8 wk 9-12 wk ELISA undetectable (%) RT-PCR undetectable (%) Virus elimination (%)
0 0 11.4 (5/44) 11.4 (5/44) 20.8 (5/24)
12.5 0 23.1(3/13) 7.7 (1/13) 4.2(1/24)
12.5 41.7 (5/12) 25.0 (3/12) 12.5 (3/24)
25.0 0 6.7 (1/15) 0.0 (0/15) 0.0 (0/24)
12.5 25.0 (4/16) 18.8 (3/16) 12.5 (3/24)
37.5 0 50.0 (8/16) 43.8 (7/16) 29.2(7/24)
12.5 56.7 (17/30) 13.3 (4/30) 16.7 (4/24)

W B BEEITIE66(2) 07-%8 1818 indd 153 2017/6/14 T4 04:33:48 (




154 GEEENR B

5.
PLB) j#i F B G R M IR TR 5 2 -

66 % 521

AR A0 [ RR I A TP 2 ribavirin JR S S BRI IS TR 1 SR/ VSRR BEFERES (protocorm-like body;

Table 5. Effects of ribavirin concentration in consecutive solid culture medium on virus elimination of Phalaenopo-
sis Tariflor Pixie ‘Tainung No. 1 Pixie’ using thin section explant derived from protocorm-like body (PLB).

Ribavirin (mg L™)

0-8 wk 9-12 wk ELISA undetectable (%) RT-PCR undetectable (%) Virus elimination (%)
0 0 49.4 (40/81) 46.9 (38/81) 100 (38/36)
12.5 0 41.7 (5/12) 41.7 (5/12) 13.9 (5/36)
12.5 60.0 (9/15) 40.0 (6/15) 16.7 (6/36)
25.0 0 37.5 (6/16) 18.8 (3/16) 8.3 (3/36)
12.5 36.8 (7/19) 15.8 (3/19) 8.3 (3/36)
37.5 0 32.3(10/31) 3.2 (1/31) 2.8 (1/36)
12.5 62.2 (23/37) 21.6 (8/37) 22.2 (8/36)
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Effect of Explant Type and Ribavirin Treatment on
Virus Elimination of Phalaenoposis spp.

Chi-Ni Hsia', Chin-Chih Chen’, Nan-Hsin Lin’, and Wei-Ting Tsai*"

Abstract

Hsia, C. N, C. C. Chen, N. H. Lin, and W. T. Tsai. 2017. Effect of explant type and
ribavirin treatment on virus elimination of Phalaenoposis spp. J. Taiwan Agric. Res.
66(2):146-157.

This study was conducted to determine thin section explants derived from stem or protocorm-
like body (PLB) in combination with ribavirin treatments on virus elimination of the Cymbidium
mosaic virus (CymMV)-infected Phalaenopsis ‘Tainung No. 1 Pixie’. Leafless in vitro shoots were cut
into 1 mm thin sections as culture explants. Explants were soaked in liquid media containing various
concentrations of ribavirin for less than 5 d culturing before culturing into the solid medium without
ribavirin; or explants were cultured directly on solid media containing lower concentrations of riba-
virin for one or consecutive culturing. Other than collecting survival rates of explants, leaves or roots
which developed longer than 1 cm were cut out from regenerants for indirect enzyme-linked immuno-
sorbent assay (ELISA) tests. Samples reacted in negative by ELISA were tested further using reverse
transcription polymerase chain reaction (RT-PCR). Results showed that high concentration of riba-
virin (250 mg L) suppressed explant survival as well as shoot regeneration significantly. However,
lower concentrations of ribavirin (25-75 mg L™) for short duration were found not effective on virus
elimination. A virus elimination rate of 26.7% was obtained from explants soaked in the liquid medi-
um containing 50 mg L™ ribavirin for 2 d before subculturing on the solid medium containing 25 mg L"
ribavirin for 12-wk of culturing. Thin section explants cut from in vitro shoot stem or PLB were both
cultured on the solid media containing 12.5-37.5 mg L™ ribavirin for two consecutive culturing. The
highest virus elimination rate derived from stem or PLB thin section explants were 29.2% and 22.2%,
respectively. However, a virus elimination rate of 100% was obtained from the control PLB explants
which treated without any ribavirin. In conclusion, in order to obtain an efficient virus elimination
system, highly regenerable explants cultured in the medium containing low concentration of ribavirin
with least cytotoxic effect on regenerable cell growth but with suppression on virus proliferation for
consecutive cultures would be recommended.

Key words: Orchid, Thin cell layer culture, Protocorm-like body.
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