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Effect of Natural Additives on Protocorm Proliferation, Differentiation and
Rooting of Dendrobium of ficinale

FANG Zhongming'? ,BAI Genxiang' ,ZENG Qisen' ,ZOU Min' ,ZENG Songjun®
(1. School of Life Science and Technology , Wuhan Bioengineering Institute, Wuhan, Hubei 4304152, College of Life Science and Technology ,
Huazhong Agricultural University, Wuhan, Hubei 430070; 3. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou,
Guangdong 510650)

Abstract; Taking Yunnan Ruanjiao D. o f ficinale as metarials,the effect of natural additives on protocorms proliferation,
differentiation and rooting were studied. The results showed that high concentrations of banana juice could inhibit the
proliferation of protocorm of D. of ficinale but banana juice was favorable to proliferation. The best protocorm
proliferation medium of D. of ficinale was MS+6-BA 1 mg/L+NAA 1 mg/L-+sucrose 20 g/L+agar 8 g/L+ activated
carbon 2 g/L+potato juice 200 g/L,with multiplication rate 6. 8 after 60 days,and differentiation rate reached to 97%
after 30 days. When adding banana, or potato juice in MS, it had an obvious effect on rooting. The optimal natural
additives for rooting was potato juice 100 g/L.

Keywords : Dendrobium o f ficinale ;tissue culture;natural additives
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Bt I SRS IR BRI AT 4 1 24 38, 8 1 W 2 Ok
58 BEXTRE & WP 55 BEAT MRS M40 » KA IR BOH
KAEYFERY . R ARG B R E A EE R W
MR 2 AEENR, SR ERR R, HRHE
R R HIER RS T RENKRR, AT BHETRE
M Ak )t R e BV B R AR P AL 8 38 s T
B, BB 238 5 RIS T 5 A I e 8, R AE W)
SR RIEERM R, RIRAE Y UREDHE
) 5 P/ 280 B I IR SF X L R B XX & %
PRET VR BE 2R AC B 0] I B B s RE VR 5 2 AR R AT T A5
ARSI AR YE GAPDH . f-2actin F1 Actin gamma 3 4~
BRFEN R Bril 2 FE P B 98 X5 22 38R BE L 2 38 B[] )
K DNA R Btk BEHEAT T 9% s DAWSON 45 X g b
VAN ZRAS W T i 2 , SHI 209 A4k T Wk BR T8 L Y AR A
JEAR SRR S SRS IS - B 38 464 s R R 20 i
e T R FME cDNA ST F il £ R 238 444 5 TR 450
KIL,HIV21B WA U26942 EZEH R4 A 3 X SSC+
FHIEBIAE & 1) MR B A B AR . ERE R 2y
RE , B—Fih 2 RN SRR A B AR K R

1 #Rl5H*®
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1.1.1 FEERRF LSV.CMV.LMoV.TMV #l PVY
4353 B R SR R oA 8 JR  H R AR ML B 2 B AR 4 £
PR E AR ML K2 S5 B, i T L AR R 2
ARl F A e LI AR AT 5 KRR 3 Y kL S5 38 R
SE RS s RNA R BUSH &, W 5 GIBCO R
A AMV ¥ 5% 3% i Tag R EW%EM H TaKaRa KiZE
7] ;Cy3TM/Cy5TMAmidite, 1 B Amersham 72 & ; 3% 3
B R R B BEIIA R PCR VIR &G A
FUREWR GO 238 W 2 SR Ve AWBLC 48, HATEC
IR R TE P B R A il 2 ZE o s 2R R 2 B i i A
Bt R LR E S

LL2 59854kt 58mM #E GenBank i
ERMEREESEH 3 MiEdE(CMVAEH D.LSV #
LMoV) K¢ TMV F1 PVY FE R 20 , AR 478 £ s 3 5 A 41 52
EH CPEFRSFFH], 0% it 51 CRiEs 19 R
Cy3 Z i) FISEZ H RS (R 1.2), 51 ¥R
TESLI 2 F DNA H 3h & B (AB 8909) & B, SR Flr
T B BE Ak 2 7 SRR 3R4T 5/ %5 Poly (T4 T8 &
FAEM .

‘ PR %1 3140 51
RS BRI TRSE 4 S B 45 R  B 1 o
B R A OB A AR, BRI A T G - e & e
Se'd R N A A, L) JiE
PRIC AL ‘ BIFLELH 314 /0 PRI ) ¥ RN
BB B A BERREE M4 3RS 300 ZFF Primmers Sequence Amplified products
60 AFHAE Y7 B AY JH B 46 9% B (tobacco mosaic vi- (Length/n0) G5 size/bp
] CMV-F1(22) 5"-AACCTGGGTACACGTTCACATC -3’
rus, TMV) Th#4 28 Y ) 3 (potato virus Y,PVY) 3k 5 Fp CMV-R1(22) 5'-CATCGCCGAAAGATCATACAAC -3' 326
AR S 2R IR R PR ILAD B m A LSV-F2(24)  5-GTCGTATCTAACAACATGGCAACC -3/ 256
< 41 PCR 5 3 S y <% PCR LSV-R2(21) 5'-COGGCAGACTTTCOGCACTCC-3!
?‘%llj :PCR R AR RIT DI BCLL 27 ?—(T CR 74 LMoV-F3(21) 5'-CATGGTACAACGCOGTGAAAG -3/ a6
HEATARVEALBE, PCR 7= 4 5085 B 2% 38 W st 1] | L BE e 4 LMoV-R3(22)  5"-CATCATCTGCTGTATGCCTCTC -3/
2 2 W 2B LAY SSC A1 SDS F B He AT IR , HL A T TMV-F4(22) 5" TGTTCTTGTCATCAGCGTGGGC-3' w27
. TMV-R4(21) 5'-CACOGTTGOGTCGTCTACTCT-3'
oS 3 kv B 1 955 o A6 T 3k A
WA ksl T B R ROk TR e
B, PVY-R5(22) 5'-“TCACATGTTCTTGACTCCAAGT-3'
x2 EZEBRRFS
Table 2 Sequences of oligonucleotide probes
fsay FFI-3") KB
Probe Sequence (5'-3") Length/nt
CMV-P1 NH; TTTTTTTTT ACCTGATTCAGTCACGGAATTCGATAAGAAGCTTGTTTCG 40
CMV-P2 NH, TTTTTTTTT CTCTGCTATGTTTGOGGACGGAGCCTCACCGGTACTGGTTTATCA 45
LSV-P3 NH TTTTTTTTT GCAGTTCGGCGTTCCTTGACCCTGAGGGCAGCATTGAGTATGAGA 45
LSV-P4 NH; TTTTTTTTT GCGGTGCCOGTOGACTCCATCGCTGCGATCATGAAGAAGCACGC 44
LMoV-P5 NH; TTTTTTTTT CGTGGTTCATGATGGACGGAGATCAGCAAGTTGAATTTCCATTAC 45
LMoV-P6 NH; TTTTTTTTT CGOGGAAAACAATCAAAGCTATGTGGGTTAGATGGAAAGGTGACC 45
TMV-P7 NH; TTTTTTTTT ATAGAAGTTGAAAATCAGGOGAACCCCACGACTGCOGAAAC 41
TMV-P8 NH; TTTTTTTTT GTACAGGTACAATGCGGTATTAGACCCGCTAGTCACAGCACTGTTAGG 48
PVY-P9 NH; TTTTTTTTT GTGAGGGCTAGGGAAGCGCACATTCAAATGAAGGCCGCAGCAT 43
PVY-P10 NH; TTTTTTTTT CAACCTCGACTTTTCGGGTTGGACGGTGGCATCAGTACAC 40
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HF o A Cartisan it i s RO R TT & LB ST 2 2 15
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B S BT R (CK2) (B D),

P1 P2 P3 P4 P5 P6 P7 P8 P9 | P10

P1 P2 P3 P4 P5 P6 P7 P8 P9 | P10
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B 1 SRESENHRREE
Fig. 1 Distribution of the probes on chips
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1.2.1 Cy3#richy PCR =#Ast 5 A3 PCR
RRE: L1 uL CMV, LSV, LMoV 1 TMV.PVY ) Fik:
DNA 3 # #%, 21 % 0.6 pmol/L, Tag B 1 U, 13 X
PCRmix £ 15 pL; 95°C FilZE 14 5 min, 94°C AE P 30 s,
58°CiB & 30 s, 72°C ZE i 30 s, 35 AM1E ¥, 72°C ZE
10 min, 16°CHRFF, th A 2838 5P 4 HIEL 5 PR R
PCR §"377#9) 1 pL 528 MIRE 15, IR AR S
H—REWSRA TR RRX, B FREE&F 42°C,K
WAL 1 b B O R 3R 40 AR IR sE B ik AL B.C Bk
% 1 min, BT, 5 H 3 .l GenePix 4000 $ 3%, %
B Cy3 94, 547 540 nm R P+ .570 nm & 5%
£.650 1) PMT Voltage,33 ) Power (%), B\ T 7 4= 43
WrkEEE 9 10 pm (9 16 £ TIFF B, BOHEAHT  S2HUH
FEHEANGRERER TEEABHEEANGES
¥l REAGESEELXERTF 400, HE5RESH
FORE IWEKRT 4 HESUSSE, /NF N AT
55,76 4 f1 2.5 Z ], HFEERIUE, Cy3 #nichy PCR
YA SR AR AL FE B R E B T PCR R E
$: 5238 MIR A 223880k PCR 7478 ¥ 5 min, vk F¥%
A1 5 min, -5 Z3CWIR & 438 BEHGE Fr H#80E .
L2.2 TSI E BN 2232 Em & PCR
Y3 R R FR P B RS 4 4k BE 43 51 R 0.05.0. 10,
0. 15.0. 2,0. 25 pmol/L, i Cy3 ¥R 51474 0.5 pmol/L,
AR P RS B 5 A EEERREE (L £ 10,2 ¢ 10,
3:10.4 :10.5 : 10 #HFFAXFR PCR 3. K=
2 Y BRSO S i o o A = 7 N i
1.2.3  Z%38 VLA B Xt 2432 MR 152 4 A s [] 4
H4 0. 25.0. 50,1. 00,1. 50 h,3#¢ PCR ;=447 25 4k
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L, HARR E.
L2.4 ZREEXEAESHHM KB RSEERS
&R 37.42.50,55,60°C, 34§ PCR ;=4 k17 A5 PR AL 3,
i 1 h BZseat e, AR k.
L.2.5 ZRBWMBS A ZALME S M 508 % 4
FERSr R SSC.SDS Fil H ke 1) th Fr 2% 38 W, Ho o, R
Pk v FE L AR [ 2y 2. 590 , 5 2= 38 st ] i 7 60 min, 4%
RIREE R 42°C, H B E N 2.5%, 40 3% B SSC #
FEH 4.6.8.10,12 £%,SDS ¥ E Ky 0.2%6.0. 4%6.0. 6%
0. 8% .1 0% , AT R3S M IR A R . AR |
2 BRESW
2.1 Cy3 Friciy PCR =28 M AL XS 24 38R0 5 )
H T TG | WbRic i 4 LB T AR TR, 4
B PCR Py f1Zesd #h /K% 5 min A8 P AL B K PCR 7=
WS RRRIRA R AT R H R B .5 FiR
#(CMV.LSV.LMoV # TMV.PVY) A5 4 kb 38 ) PCR
RGBT R A (E 2, 555 1E
RO MEAL B Z4 325 5 08 B R AR F R AR AL # 4
(B3, HMZAHIN R AR AL 2R

 FYTYEEEERE L /
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PeB000
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A AR AR T B, R AR M AL 2.
Note: A. Denatured treatment; B, Underatured treatment.
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Fig. 2 Effect of denaturation on hybridization signal intensity
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Fig. 3 Effect of denaturation on hybridization signal
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#:A,1:10;B,2 : 10;C,3 ¢ 10;D,4 ¢ 10;E,5 ¢ 10,
Note: A,1 : 10;B,2 * 10;C,3 : 10;D,4 : 10;E,5 ¢ 10.
B4 EESTHESIWGIXEZESHRNE

Fig. 4 Effect of fluorescently labeled primer

ration on hybridization signal
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5 SIYLEGIRRAXRZESENR M
Fig. 5 Effect of fluorescently labeled primer
ration on hybridization signal
SR (A 5,

2.3 ZRATHT )%t Z4 AR AL AR AR )

VPR BT B R 1 s 10, PCR =17
AL B, B B 4% 3 B[R] 43 51 D 0. 25, 0. 50, 1. 00,
1.50 h, R BN, HE AR KIER SR &L ES
E3S 78 1 h B, 24385 S E ik B B , Bl S R IR T B
(B 6.7, Zezehtalit+<, #5455 PCR =Y Ry ERE M
ZEE N, 2238 AL R AR A R R A AR
T TEVE F I g Ve b
2.4 ZRATTRSEXT AT B R T )

A PEAR IR PCR 724 , 43 3% 37.42.50.55.60°C Hy 24
ZME, 72 1 h FHBE R, GREH, X CMV,
LSV.TMV F1 PVY 4 F% 5 B B4 R Ui, 24 3 TR B
42°C M5 SRR Bl R, 1 LMoV 7& 50°C I 3UR N itk
(FE 8.9, BJLLFE H, I8 BEXHE S X E R AE M R
K, BEE R T, 2438 98 SAE W TR, X F R K

whm B B
w.n e B
UK N R

mw m b @
C

7 :A,0. 25 h;B,0. 50 h;C,1. 00 h;D,1.50 h.
Note: A,0. 25 h;B,0. 50 h;C,1. 00 h;D,1. 50 h.
6 ZZHEXRZHENRIE
Fig. 6 Effect of hybridization time on hybridization

signal intensity and quantity analysis
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Fig. 7 Effect of hybridization time on hybridization signal
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#:A,37°C;B,42°C;C,50°C;;D,55°C; E,60°C .
Note: A,37°C;B,42°C ;C,50°C ;D,55°C ; E,60°C.
8 EXBEMNREZESHHIN
Fig. 8 Effect of hybridization temperature on hybridization signal
b ARMR SRR IR SR A B RBOR R A
RS S0R B TS S B 4 42°C ORI L
2.5  FATWI N FAT R IR
B A 2 32 MR E B4 9 SSCCH NaCl il
FPERR AC B A PR BD L SDS(+ 4t FE L R 1) Al
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Fig. 9 Effect of hybridization temperature to hybridization signal
PP Ik, 308 5 Y I e v 461 7 A 2. 56, SSC 1 SDS 7t
Fr FAC SN Z BB R 45 — S 3R B T vk BE AN Fp
PRI WA DNA XUEE [ BERR AL ] i e 5 10 BRI TR
Moo 7B A2°CHAMT I ZR3Ct ] 1 h, BB SSC kB
A 4.6.8.10,12 %, & BT %W BE SSC 4 I A%
AT XHE S AR M (B 10) 56 SDS ¥R BE A 0. 290,
0.4%.0.6%.0. 8% .1. 0%, /M &k B SDS A AR 758
B R AE S E R (B 1D, 453RBR, @ H 6
1% SSC ZR AW N » Z6 3215 5 90 BE A 1 5 11 5 6 6 3%
SSC i} 5 e B SDS Xf 232155 A B B, AR A
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Fig. 10 Effect of SSC concentration on hybridization signal
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Fig. 11 Effect of SDS concentration on hybridization signal
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T SE R B O R ) i 4%, SHENG-CE 457 fifi
FARSH#R PCR 18 2 3 £ 7% % #.4% DNA, CHENG 4
7 PCR P38 p94E %% Fi&it T 2 45 Blocking oligo(F} ]
FEAZAFRR) 3 2 2cEE 2 AE S B 1 — BE, AT URIRE S
HAMETE S A ARSI 52856, 8 1 4l 24
MR BERHL IR EATRERE 456, Wi R KR 22 38 it 7 o
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AT BEXT AR AT = B G A L 2% 38 N 1 FR P L
DNA 54+ 45 & AH — & # i, [F oF 1R K2 F & m
DNA 5 ¥ i 72 o 43 732 3h 3 B #1057 1, i I8 A A F
PCR =¥ T FF — 5% 45 #6 F1 4% 38 ] B; 14 43 F 32 3, {2
DNA &1 5 8RR T M 22 58808 5 1B A1, 3k
FeSFEZAS LRI I . AR ERA AR T H, 5
HHEHE AR ERFRR, B I SEE 5T BRE % R4 5
PEXBEREIRS FFE W T [EHE ., 5 = 0 Z58nt
I , 2438 KN H REAE 50 %6 F) DNA 43 & 1 it FH #) st ]
A T8 ) 2 38 A I8] st [R) E 4, AR 2232 ) DNA 43 H 3R
BAUE, BLZATH DNA 43T R A K sk 55 =i
YR T S IR, B R A, S5 A R, R 5 ik
BRI . BJE SR AW . A4 3 W AR 4 2 — Sk H
Ji s YAN 2507 58 1 7E 2438 A Bk R B IS DNA
VR , 5 BE AR UE A% B8 AR B4 FF A0 ™4 M L 3@ ad A
PR & B BE S 2. 5 Y6 Y B e P B ) 2 3 O R
Bhf. FASWMTIHM 2 A4 53 SDS Fil SSC 7 2438 ) i
HR B vhVE A, BRAIE R 8 R B T vk B R P M A%
1, £ DNA JU5 a] B R 56 A A e el S 7 15 80 P, 1)
SV, AR E BT SDS 1 SSC ¥k B it R R
I

SR FERTRE M S 44 38 RN A LA B AT
T, an X PCR =4t A7 AR AR BE 3 YeARic 51
Y5 AT EARIC T |9 9 L B, 2% 38 i F A st D 3R B
ZAT W R AR BE (SSC F1 SDS) , 7 B 45 {0} 32— 45
B35 5 00 BE S R — B (H MU B B R RUR i i
& M5B EHET 5 FE K REE RRASLEAFIE,
FIFH&M LSV.CMV, LMoV, TMV H1 PVY 5 s & 1
FEPRES B %38 R B e 4444 PCR R 14 3R A (45
Cy3 pric e 5IEF 65 M Ll 1+ 10, % PCR
FEHEATAE M AL 3, {8 F 6 X SSC Al 0. 296 F SDS i &
HIZR AT FETRE Ry 42°C 4 F 2438 1 h, @it X445
FAFRRAL , BT A5 HR 5 T A AR R 3 R E R
F— HATLER T LSV EREMRECMY) . H
APEBORE(LMoVOM 2 FREBEEY R —— T
MR EE(TMV) . 4 Bk & Y (PVY) RS A 34
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Optimization of Hybridization Condition for Lily Virus Detection Microarray

JIA Hui' ,ZHENG Jie! ,CAO Zhiyan' , WANG Jinzhong® , DONG Jingao'
(1. College of Life Science, Agricultural University of Hebei,Baoding, Hebei 071000; 2. Beijing University of Agriculture,Beijing 102206)

Abstract:In the present study the lily infected by Lily symptomless virus (LSV), Cucumber mosaic virus(CMV), Lily
mottle virus(LMoV) and tobacco infected by Tobacco mosaic virus (TMV),Potato virus Y(PVY) were chosen as test
material. Based on conserved coat protein region nucleotide sequences of five kinds of viruses, primers and probes were
designed and the microarray were designed and fabricated. Total RNA of infected plant was extracted by the Trizol
regent,and products that Cy3 labeled RT-PCR amplification hydrid with the microarray. The effects of whether the PCR
products were denatured, hybridization time, hybridization temperature, hybridization buffer and the ratio of non-market
primer to market primer with fluorescence in PCR system on microarray hybridization were evaluated. The result showed
that the optimal hybridization time was 60 minutes; temperature was 42°C ; SSC concentration was 6 X SSC, SDS was
0. 2% ; The ratio of non-market primer to market primer with fluorescence was 1 : 10 in the PCR system,and the PCR
products must to be degenerated before hybridization. After the overall optimization,the gene chips had a high specificity
in the hybridization,and could be used for detection of lily viruses fast and accurately.

Keywords: Lily virus;oligonucleotide microarray; hybridization conditions;optimization
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