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Study on NaN3 chemical induction for Oncidium
in in vitro culture and RAPD screening

CUI Guang-Rong, ZHANG Zi-Xue, ZHANG Cong-Yu,
HU Neng-Bing, SUI Yi-Hu, LI Jie-Qin

( Plant Science school of Anhui Science and Technology University, Fengyang 233100, China )

Abstract; Three kinds of concentrations of NalN; were used as mutagens for chemical induction with thin cell layers
(TCLs)of Oncidium protocorm-like bodies(PLBs)in different time, The effects of different concentration and time
treatments on the growth of TCLs,PLBs and plantlets which regenerated from the TCLs were investigated, Mean-
while, the DNA of the plantlets were tested by RAPD reaction. The results showed that mutagen NaN3 had great
effects on TCLs growth. Some TCLs got browning and died, the PLBs grew slowly and the number of regenerated
plantlets were reduced. There were obvious injured effects on the explants, PLBs-and plantlets regenerated from the
TCLs. The injured effects got more and more serious with higher concentration of mutagen and longer time treat-
ment, The mutagen NaNj inhibited plantlets growing. RAPD reaction indicated that the molecule maps had some
polymorphisms which mean the sequence of DNA had changed. The ratio of polymorphisms got higher with higher
concentration of mutagen and longer time treatment. The concentrations of 6 mmol/L NaNjs treatment for 2—4 days
are sﬁitable dosage for Oncdium chemical induction in vitro.
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FIARAHERREERERNBE IR ENRE (B
H K ,1997; Stefano, 2001), KA 4H I FHE A
S4B ERAREEER, BARZHRERMARE .
TEAALAEE. G KERENREEREEMA
(UBEFE,2004) . BRAG (NaN) EHE Y 1L 25
BEMPEANBEEN, KPR URESSRT
AW DNA WIEE AR, AT FH R REM =&
(AHER,1997) ., NaN; EA BRI EHYELTE
FEEZEE T BN (REWE,2003; Z K%,
2007 ;%% /N JT %, 2009), RAPD (random amplified
polymorphic DNA) 73 #r 5t R B — F & W 2% # B )7
| AR, & % L) PCR(polymerase chain
reaction) N F:Al, T FH WL T M DNA F3 815 B
(Williams 5§ ,1990) , 2 58 25 {448 I 11 05 2 16 8 A 7
B (FEF55,2004 ;1585 , 2006 ; B 555 ,2009)

A K300 2 1 NaN, B Ak 2% A B ¢ 1%
WARTE . ABFSELASCL 2 K RBRZE W T B k85 5%
RO RICFE AR A MR R R B T %, 2009) 85
1 NaN; #5248 70 % 3C 0 22 B 75 48 BN , 3 % g% 28 &b
P4 DNA #1744 B RAPD 2+ F AW, X
i 2 B R B A AN B £ R LA

1 #E5x&%

L1SMEFSIEFRE

ShrfE B ZERFFHLERARERE,
B - HU A EAERRERESEFEN 1/2MS+6-
BA4.0 mg/L+Ad2. 0 mg/L+NAA1, 0 mg/L+#
i 100 mL/L+gE8% 20 g/L+ B ig#H 4.5 g/L;iAE
a8 3R 38 MS+6-BA2. 0 mg/L+NAAO. 5
mg/L-+ M 20 g/L+3EBE# 4.5 g/L; X E AR
B H Yy 1/2MS+1BAO. 5 mg/L+%iﬁ 20 g/L+
Bl 4.5 g/L. &3EFFEKERA 1. 0 mol/L &
KOH W57 R pH5.5.
1.2 X7

BN BRAH (NaNy) f B #EZ 5 A Al
A7 4. RAPD 5]147:10 bp BEHLGI ¥ B P &L
RUVRFRERFRARZRE. HEBEREY
THEAFARB. PCR RMIAN : Tag B (5 pn/ul).
MgCl, \dNTP(10 mM) .10 X buffer 2§ F TaKaRa
aE. HERFRAN . FEAPEARS AL
72 B R AR A,

1.3 Hik

L3 1Sk BEABEMHZR HRELY 3~4
mm BLO=RKEREABE TS LUBEY
I mm WE R, EHEMN 7 RED R . ETHERE
EEEESE, BRERERN 252 COHBREY
% 1500 Ix.

L3.2#EMEs BEAPHEBBEKESR R 3 F
W& 3.0.6.0.12.0 mmol/L,121 CCKBEEH 0.12
MPa) {8 $4K & 20 min BH&H .

1.3.3 #Ea®E MYERFEREHFY R HHSR
R, TR FEBRZE T 4RI AT GRS 8 DFEHIL T
fE& Ex BHA AR MmN, s RiEENRE
HEAH, SHRENEALPLHRE 3 MO
], Bl 1.2.4 d, 3% 1 TTE KA 3 R 33 88, 38 10 4
AhER, A 4D 10 MR, RN 7 N RIAREHY N
WFRSEE T, OB KL 3 G, T RE WAL b
WFKGIE B THNESFIERE LS8R, 30
dE  BHFE R L FEREEMB LB ERE L
AR TR AT AR IR, MRS 55728 7 %t # 3
JFERZEME R EAERE W, 54 HREYLIE 10
FARNERS BOEHE.

1.3.4 DNA#R 5 &L kiR HHAEHRKE?2
em A B, R AR SDS %, B F i A, A
DNA, FEHLEEER 30 B # (b N-9 B4k, {3k 15 26
B R 0.2 g, TEVKIB &AM T #EATHIEE 82
B, RIESBK . (DMK 0.2 g+ BRI 0.8
mL, BB A3 (O A S BB &5 B, 7
Ar1E45]5(3)6 000 rpm B 5 min; (OB EBEETF
BB 72 CIRE 3~4 min, BUH T oK HOE
RE;GIMA 1/4 B 5 mol/L HARMEBER, %
SEMAFEBEN-7 LB, £4ESIE 6 000
rpm 250> 5 min; (6) B EiE W, WA 2 R BMH%
5% Z B, RIZS#H E 10 min, DNA R H; (D)
RAF%&#d DNA F5 —BE O, A 100 pl 1X
TE %W, 1k DNA 4 %M. BEG) .6 (DF
I ,DNA B %M T 100 uL IXTE £ M. B ER
RE K DNA W 2 uL F 0. 8X BRIRMEE X I
100V 18 FE L 3k, F AR MR BE 4 F B An 30, B
DNA () 25 B ook B, AR 38 4 T 45 508+ i DNA %
ERY LR 25 ng/pl,

1.3.5 RAPD K Btk 2 5| % fa & RAPD Rtk
FIZE R LIXH Y DNA X 100 &3] 913547 7% %
WHE G300 2 H4 RAPD 58 55197, BLg b
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%1 RAPD RRfkx%
Table 1 The reaction system of RAPD

94 C 3 min Taq (5 U/ul) 0.2 pL
94 C 1 min 10X buffer 2.0 pL
36 C 1.5 min }'38 5 MgCl, (25 mM) 2.4 pL
72 C 1.5 min BRiRZR{( ANTP(10 mM) 1.0 L
72 'C 5 min (20 uL) | DNA #ifR 1.0yl
4C GEF 314 1.0 4L

WK 12.4 uL

K2 ERSIMEREFT

Table 2 Selected primers and their sequence

YLK 5197 5) 5191 4 ik b 2!

Primer Sequence Primer Sequence

name of primer name of primer
API12 GTCTTACCCC AQll AGCCGTTCAG
AU19 AGCCTGGGGA AE18 CTGGTGCTGA
AQ20 GTGAACGCTC AK16 CTGCGTGCTC
AK12 AGTGTAGCCC All9 GGCAAAGCTG
AM20 ACCAACCAGG AQl5 TGCGATGCGA

1.2.6 A% Hisk X B4 RAPD Bk & 94 HBLK

WEW . TIMHE LK 10 X3 Y3 iFE T LAY DNA

WS, SRR 30 b (I3 N-9 HaE

B 26 BR, LA 26 BR W HED, TR B BE UK N
1.2%,100V @ EH k. it B4 D& BKRY H
B AR 2 SR AT AR R AR AT . 10
FIIYIFFINE 2.

2 HERHAH

2.1 NaN, 3t &R Z 1]/ (TCLs) 4 1€ . PLBs #
BABEHERKNK R

# 3 B~ , NaN; Zb B X 300 22 K FERZLH )
R (TCL) M ER K E, RIS TCLs #HILIFET:
(F 1:B), M % NaN, ¥ B (9 58 i A0 4k 28 6 6] f9 4E
K. XM ENBREZHME, 55 B4 TCLs
B LAEKRSERE K., HP4HE N-9 3
2% TCLs [FET- 2R W 3k 85. 7%, 4b B N-3 1l N-5
BIFET- R 435 K 55. 7% A1 58. 6%, Bk HRET-R
JG,3X 2 A BB IR B “ 2 B & 3 R (Stefano,
2001; % B ¥ %, 2005), t BI 7 NaN; ¥ & 5 12
mmol/L . ZbBE 1 d 8% 6 mmol/L.4b3 2 d &, ¥y
FAME I FERZE TCLs BT,

3 NaNms MEFERZMURERKRBEEHHOER
Table 3 Effects of NaN3 on the growth of TCLs and shoot formation

55 AR B ] BRAHWE BRADRRE RERZDRECE FAEHHERS HEBAE
No. of Time of Concentrations of Number of The death rate Height of Number of
treatment induction (&) NaN;3 (mmol/L)  innoculated TCLs of TCLs (%) shoots (cm) regeneration shoots
N-1 1 3 .70 15.7¢g 2.6+0.6 79
N-2 1 6 70 34.3 f 2.7%k0.7 54
N-3 1 12 70 55.7 de 2.54+0.7 53
N-4 2 3 70 31.4 f 2.540.6 61
N-5 2 6 70 58.6 d 2.4+0.8 39
N-6 2 12 70 81.4 b 2.3%0.5 34
N-7 4 3 70 52.9 e 2.3+0.5 51
N-8 4 6 70 70.0 ¢ 2.240.6 36
N-9 4 12 70 85.7 a 2.3%0.7 26
CK 0 0 70 7.1h 3.7+0.9 141
W BR/ADT L 0em RABAE S abedief g h BRESUKFELEREE,

Note: The height of shoot less than 1. 0 cm didn’t calculate in number of regenerated shoots; a,b,c,d,e,f ,g,h represent significant differ-

ence at 5% level.

FEEBRFEEN NaNg J5, X fth FERIKRARE
B, R RN H AR R R ZLR B E RN E
KRE LB AERFEREE KER M, K
FERERRESE T (E 1.D), A BREREEA
SERBENRE R TR LN G 2t
NaN; 485, & 4B P HEHREMERRSH
SHTHEREW, AR AEEHERRAN
AN, 5XTREEER B H% NaN, HALL B

M EHEZRTAHE(E 1.E), HAEKFEHRM A
HH . BRT NaN, BALH FHELEMEERE /N,
REBAEEEEZERERK.
2.2 NaN; A4 # & DNA RAPD # ) B 43 17
2.2.1 NaN; R B 4 # # & DNA RAPD # #| & 4 #7
(1) 3 mmol/L NaN, 7~ [&] & ] 4 B2 #E #k RAPD &
PEER(E O, F£4EMNT 10 & RAPD FEHLG H %t
3 mmol/L NaN; #5738 J5 B bk T MR, R M
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Table 4 Random primers amplified polymorphism for plantlets regenerated

from treatments with 3 mmol/1. NaNj3 in different time

- &7 1 d Treated for 1 day 43 2 d Treated for 2 days b3 4 d Treated for 4 days

7]y

Primes | SERMAH  SERLHCOD | ZOEMEE  FAREACH  SSHERE  SEREROD
name Number of poly- Ratio of Number of poly- Ratio of Number of poly- Ratio of

morphic plants polymorphic morphic plants polymorphic morphic plants polymorphic

AP12 4 13.3 6 20.0 7 23.3
AU19 6 20.0 6 20.0 9 30.0
AQ20 10 33.3 11 36.7 9 30.0
AK12 10 33.3 14 46.7 16 53.3
AM20 9 30.0 13 43.3 12 40.0
AQll 8 26,7 30.0 16 53.3
AEI18 5 16.7 9 30.0 7 23.3
AK16 9 30.0 8 26.7 19 63.3
All9 6 20.0 7 23.3 11 36.7
AQl5 9 30.0 18 60. 0 14 46.7

B2 5% AQ20 xt4b# 1 d FAMkY 1 RAPD [&li%
Fig. 2 Primer AQ20 amplification profile for plantlets treated with 3 mmol/L NaN; for 1 day

&5 6 mmol/L NaN; AE M B4 EEEEKBEHSI DT B A1
Table 5 Random primers amplified polymorphism for plantlets regenerated
{rom treatments with 6 mmol/L NaNj in different time

P 4b38 1 d Treated for 1 day 4b# 2 d Treated for 2 days AbHE 4 d Treated for 4 days
oo BEWMBH  BEHLNCH  BEERRE  FEELNGH LB LA %)
name Number of poly- Ratio of Number of poly- Ratio of Number of poly- Ratio of
morphic plants polymorphic morphic plants polymorphic morphic plants polymorphic
AP12 6 20.0 5 16.7 7 23.3
AU19 7 23.3 9 30.0 12 40.0
AQ20 11 36.7 14 46.7 16 53.3
AK12 18 60.0 17 56.7 18 60.0
AM20 7 23.3 15 50.0 20 66.7
AQll 7 23.3 14 46,7 24 80.0
AEI8 16 53.3 15 50.0 19 63.3
AK16 14 46.7 17 56.7 17 33.3
A9 10 33.3 22 73.3 19 63.3
AQI5 10 33.3 17 56,7 17 3.3

R BAREZ AR SANA £ 80, B NaN,  mmol/L # NaN, XF 3.0 2% 3 H 4] DNA 935 15 ¢
EMT DNA o RA -2 & —H. MEMB R, &5 99 %6 RAPD #i% M 25t

(3) 12 mmol/L NaN, A [& 7 {&] 4& 3 48 #k B RAEBANRBE . WE 4 PR KEN 12
RAPD #iill 45 5 (% 6), £ 6 it R E/R,12  mmol/L NaN; 4B A4 # DNA B £ &4t 8



6 3

IR, 300 2% NaN, B {454 & RAPD & i) 841

12153 1415 16 17

IR 19 20 20 2223 24 2526 27 28

B3 5% AQLL XHAbsE 4 d T4 MRk PCR 371 RAPD Eli%

Fig. 3

Primer AQ11 amplification profile for plantlets treated with 6mmol/L NaNj for 4 day

% 6 12 mmol/L NaN; RE M A4 BB EEHKMEISI B e

Table 6 Random primers amplified polymorphism for plantlets regenerated

from treatments with 12 mmol/L NaN3 in different time

Ab3E 1 d Treated for 1 day

b3 2 d Treated for 2 days

AbF8 4 d Treated for 4 days

Tl T AEMAEE  ESHLECO | ZEREEN  ZAERHCH  SAEERE  SAREACH
name Number of poly- Ratio of Number of poly- Ratio of Number of poly- Ratio of
morphic plants polymorphic morphic plants polymorphic morphic plants polymorphic
AP12 9 34.6 11 42.3 9 34.6
AU19 9 34.6 8 30.8 11 42.3
AQ20 17 65.4 15 57.7 18 69.2
AKI12 16 61.5 13 50.0 16 61.5
AM?20 11 42.3 16 61.5 14 53. 8
AQl1 12 46.2 13 50.0 17 65.4
AE18 15 57.7 13 50.0 22 84.6
AK16 13 50.0 16 61.5 19 73.1
All19 11 42.3 12 46. 2 18 69.2
AQl5 12 46.2 14 53.8 15 57.7

B 4 B4 AQ20 Xt4bHE 1 d H4 i PCR ¥ 3 RAPD B i
Fig.4 Primer AQ20 amplification profile for plantlets treated with 12 mmol/L NaNjs for 1 day

B BB B EMFEE ARG PR B A R
3 s hit

A AR TF] e B ) NaN; #3548 7 0 300 22 R R
Y R YT, W AR OB B
BN, 6 mmol/I NaN, £ 3 2 d A 12 mmol/L
NaN; 42 1 d e SMEKRE B “ L BIEER”, NaN,
IR R A RFERE R EH RN E R RK

KAMEERBFE T 5, i 5k % /. RAPD
ksl A, AT H L E 4 DNA ARBEE
RETAR, EMEAF AN IESSE, 2E5FR
B A0 B B JE] B FE R FIE R BRI KRR,
RAPD #7i¥ & 25 P 3 2 32 90 0 38 Jn sl vt 2D 26747
NaN; HiE S F &2 6 mmol/L HREFLAH 2~4 d,
FEAE AL 1) 1k B R bl A W 78 R U %
Bz —(R/ADH%E,2009) , EBERLFFEE LR,
MR A S E T RN A MR A L R R
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EBLERNERBAMBLEE MR E# -5 4E
K. ZE  BE=EHMME(EER, 1997; Stefa-
no, 2001 ; X1l i#f ¥4, 2004 4% /N1 %,2009) . 00
M2 —# A K (BB R R R M &
AR B A X 18, R AR ot A E M
SR AR, REREZED A FERFERER
U B T B R 8, B A7 300 2 Bk
2252 W BRAE A B CRE T 2R 4%, 2009) , BE A A T
BRBBA, XA R FHEE AR, R85
REH—BUEH T X . Hh— iR T2
TR O B R S BR 2R AR A, BAR L BT
TR AR (%, 2006) ,HERERZEA G
BE&RB A BB K, AUAF FFLER KB A,
T LR 1 58 AR AR ik B AR ) U BB . R TR R
BREFE A MREHAFRERZILSBEAITHELL
B, A Al BRI D ik A AT AR B BB

B 175 28 U R A 2D S IR M R A AL R AR
b 38 b — AP I, Q048] 5 E 15 A8 3R vk B A0 A S et
() PR A AR [ W 5 . X8 B 55 (2008) F EMS i &
R E AR B AN, (0. 1% +1.5 h) #1(0. 2%
+1.0 h) 4b Bk B K A R & A F A 44, T (O,
2% ~0.4%+1.0~2.0 h)py4b B ¥ 5 A4k P At 6]
WEATFH . B¥WE Q003 AEEE EMS X £
KHIRZRMWFERME AR 0. 40 EMS &3 F K
FF 12 halsh“LHWIER”. Wl % (2006) P17 4]
2 R RERZE AR AT IAN 0. 4% 4 EMS 4b 3 6~38
h AR EBIER . & E% (2009 1EH#HITHIR
BEARREERIBESRIAN 1.5 mmol/L NaN, 4b#
1.5h R &E. ABFZH,6 mmol/L NaN, b 2
d 1 12 mmol/LNaN,; &3 1 d GBS E R IK 3] “
HIER”, KRB ELTAERKERBAREBRE
EWU A TRE R A R BB A1, BRI v 1
— BB, NaN, HAELAE, KL R RABALA
2, R R NIE R (ZEWEF,2003; ZiRiE
,2006;), AR NaN; B4 300 2R T i %
AR BE B . AR R AL BN 5 R AR S AR AN A7
FE—E WX R GREME, 200444 K25, 2005) .

RAPD i AR R & 78 PCR ZAt Z F i —Fi ]
XA KT KR F A ETER T NTH
R, PRGN LEERBTEEAZSE, R
FARE 2 T 278 P i % 2B (R Fi 45 , 20045
Fl4E,2006; &7 %,2009; A %,2000;) RIEL
FEPEBFFE 4 (B R %, 2003 ; 1 A %%, 2005, 2006) , E

ERA—F+ o BRBH S FiRicERCEY D,
2010), LAFEENR,RAPD 28R T HEHA
DNA &4& T3 EWAER, A ER R AENYE
RE—BRETER. ARRFHISHY HHK
RAPD 5 LH &, HRA R IEXEE H R K
WA VF 2 TAESE 80 P IR o 78 H B & B R &
LR EREHA EHETRERAETH—
EHEE.
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