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H,O, and Embryogenic Callus Induction of Phalaenopsis p.

L U Fuping , CHEN Chun, and XU Chuan-jun
(Fujian Institute of Subtropical Botany, Xiamen, Fujian 361006, China)

Abstract: Embryogenic callus was induced fran ALB (protocom-like body) cubes of Phalaenopsis
$p. During callus induction, DNA methylation levels in cultures declined continuously and had a very sig-
nificant negative correlation with the change of H,O, content Supplemented H,O, in the medium containing
lower concentration of growth regulator (6BA), the induction rate of callus increased, and this indicated
that exogenous H,O, could be used to replace part of growth regulator for enbryogenic callus induction The
induction rate of enbryogenic callus decreased when supplemented dimethylthiourea, a quencher of H,O,, in
culturemedium. H,O, was possibly a signal molecule that mediated the induction of enbryogenic callus In
callus induction period, SOD activity played an mportant role in the change of H,O, content in cultures

Key words Phalaenopsis $p. ; embryogenic callus H,O,; DNA methylation; antioxidas

) H,O, , (2005)
(Amorphophallus albus) , H,O, (S0D)
, H,O, (POD) (cAT) ,
H,O, ; (2004) (2005)
H,O, (Lycium barbarum L. ) H,O,
: H, O, :
(Cui etal , 1999) , H.O;
, ( , 2000)
(ALB9 , (Phalaenopsis
$p. ) AB ( , 2007; , 2007)
DNA , H,O,

: 2009 - 05 - 18; ;2009 - 07 - 27
: (€0410040 )
* Email: fpliu5334@ sina. com



1340 36
, H,O, , H,O,
1
1.1 DNA
2006—2007 YZ45
AB ABs ( , 2007) 1/2MS ( ) +
5.0mg- L' 6BA +20% +2% ABs 3 5 1.5mm , 25 35,
5 , 24 26 1 500 Ix , 12h dt 0 4 11 18 25
32d DNA , 3
(OH- ) Pophan  Novacky (1991) (1999)
OH- 420 rm
0,) (1999) ., mmol- min'- g ‘AW
20% \ , 4 10 000 x g 15 min,
(1997) H,O, , Hmol- g "FW
DNA CTAB 280 260 230 m , Ao Asg = 1.8, Agp Ay >2.0,
DNA DNA (2007) , DNA
70% 50U L, 1h, 5mol- L°* KOH pH 3 4,
12 000 r- min* 10 min, ., 0.45um , 25 HALC (
T2000P) Hypersil BDS C18 (200 mm x4.0 mm, 54 m, )
, 25 10 mmol- L™* 6 90 0.2 , pH
4.0, 0.5mL- min* (C) 5- (5mC) SIGVIA , 273
m, DNA C 5mC , C 5mC ,
DNA (%) =5mC / (C +5mC) %100
1.2 H,O,
1/2MS+2.0mg- L " 6BA + 20% +2% H,O, ,
H,O, 50 100 200 400 800M mol- L', H,O, ,
AB , 1.1,
1.3
H,0, (DM TU) ( 11)
DM TU o( ) 01 0.2 1.0 50 10.0mmol- L %, AB
, 1.1,
1.4 H,0,
0.05mol- L'*BS ( O0.1mmol- L' EDTA 4%P/P, pH 7.8) , 4
10 000 x g 20 min, (0D) ( , 1999)
0.1mol- L' BS (pH 7.0) , 4 5000xg , ,
(FOD) ( , 1990)
(CAT) , FOD, BS pH 7.4 ( ,
1990)
(2006) (1999) , (4 15000 xg 15
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min) , : , 290 rm , 0.1 mmol- L *H,0, ,
40 s 10 s , (APX) , min 1
U mol ()
2
2.1 DNA
, DNA , (
1) 3 DNA : DNA
o, DNA
-0.339  -0.379, OH: DNA
0.173  0.083, H,O, , 4 ., DNA
, - 0.781, - 0.790,

(bos =0.590 1o =0.737), H,0, DNA ,

, H.0O, DNA

1 DNA

Tablel Change of ROS ndexesand DNA methylation level in culturesduring induction per iod

/d DNA fw % on- 120,
Inducing time DNA methylation level /¢ mol- min”*- g "RW) /(A“?O' g Rv) /@mol- g™* )
Producing rate of O, Relative content of OH - H,0O, content

20.70 £1.51 &A 1.76 £0.08 cCD 0.57+0.011 cC 142.0+£3.12 dD
11.39 +£0.58 B 2.09+0.10 BB 0.61 +0.009 BB 75.3x1.20 eE

11 8.55+0.58 cC 3.30+0.14 &A 0.50 £0.004 dD 362.2+£9.62 cC

18 7.84 £0.68 cCD 3.34+£0.06 &A 0.50 £0.013 dD 612.4+£11.04 B

25 6.45 +0.28 IDE 2.12+0.08 bB 0.45 +£0.012 eE 619.0£21.06 B

32 4.51+£0.17 eE 1.92 £0.08 BC 0.64 £0.014 A 839.3 £26.51 A

: , a =0.01 a =0.05
Note Datawere analyzed by Duncan’'smultiple new range test and the different capital and snall letters indicate significant differencesatol =
0.01 anda = 0.05 levels, regectively.

2.2 H,O,
-1
H202 ) 6-BA 5 O mg' L
-1 -1
( ) 2.0mg- L 7, H,O,, H,O, 100d mol- L
59%, (48%) ( 2) ’ H202 6-BA
2 H,0,
Table2 Effect of exogenous H,O, and DM TU on callus nduction rate
6-BA H,0, 1% 6BA DM TU 1%
/(mg- L 1) /Umol- L™ 1) Induction rate /(mg- L %) /(mmol- L"1) Induction rate
2.0 o( Control) 48+4.0 5.0 0( Control) 82 +5.8
2.0 50 54 +3.1 5.0 0.1 73+6.2"
2.0 100 59+5.8" " 5.0 0.2 590+4.7""
2.0 200 57+5.7" 5.0 1.0 51+2.8""
2.0 400 47 £4.9 5.0 5.0 30+3.8"°
2.0 800 41+4.9° 5.0 10.0 7+3.8""
Dunnett (DLD) , Fx* a =0.01 a =0.05

Note Datawere analyzed with Dunnettmethod (DLD), * * and * indicate different significance att = 0.01 andat = 0. 05 levels, re-
Pectively.
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. H,0, 6-BA 5.0mg- L*
H,0, DM TU, , , DM TU
H,O,,
2.3 H,0,
, D POD CAT APX 4 H,O,
3
3 0 25d, SOD H,O, , 25 32d, D
. H,0, , FOD CAT , (H,0,)
4 H, 0, D FOD CAT APX H,O,
0.606 -0.682 0.740 0.769, 0D FOD H,O,
, CAT APX H,0O, , ,
CAT APX , CAT APX H,O,
CAT APX H,O, ,
APX , 4 ., CAT H,O, 0. 618,
, CAT ,  SOD FOD H,O, , 0.674
-0.189, D H,O, (o1 =0.662) , 0D
H,O, , FOD H,O,
3 H,O, D POD CAT APX

Table3 Correlationsbetween H,O, content and SOD, POD, CAT, APX activity n culturesdur ng induction per iod

Inducing tége ?(ilo:nol- g ! Aw) /(U- h't g tAV) /(U- minte g iAW) /(}:llmol- min~*- /(-1A260- min- L.
0D POD q "PW)CAT g "PW)APX

0 142.0+£3.12 D 46.24 +0.95 eE 6.7 +0.58 eE 38.01+£3.34 eE 3.17 £0.08 D
75.3+1.20 eE 38.18 +£0.98 eE 17.1+0.42 B 105. 96 £9. 96 D 4.44 +0.18 dD

11 362.2+9.62 cC 101.06 £4.70 dD 15.3+1.34 cC 121.58 £8.54 cC 10.88 £0.97 BBC

18 612.4 £11.04 B 207.04 £5.61 B 12.8+1.06 dD 40.66 +4.12 eE 13.13+0.97 A

25 619.0 £21.06 B 229.70 £9.83 &A 25.6+1.22 A 235.73+9.46 A 9.35+0.18 cC

32 839.3+26.51 &A 116. 06 +4. 96 cC 14.5+0.52 cC 152. 09 +10.70 BB 11.93 +0.50 bAB

a =0.01

Note Datawere analyzed by Duncan’smultiple new range test and the different capital and snall letters indicate significant differencesatdl =

0.01 anda = 0.05 levels regectively.
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4  H,0, , DNA (2005)
H,O, H, O,
6BA , H,O,
, H,O, , H,O,
DM TU , H,O,
H,O, (2004)
D H,O, 0 25d SOD H,O,
Cui (1999) H,O,
, D (DDC) , CAT
(AT) ) D ,
H,O, D , FOD , CAT
APX H,0, , CAT APX H,O, ,
D FOD ( ) H,0, , CAT APX
CAT APX H,0, ) H,O, CAT APX
) H,O,
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