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Prioritization of the system of regeneration and genetic
trandormation of Populus 84 K

L1 Keyou,FAN Junfeng,ZHAO Zhong,ZHOU Yong Xue,GAO Jianshe

(Collegeof Forestry,Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : To prioritize the system of regeneration and genetic trandormation of Populus 84 K ,influ-
ences of different medium and proportion of hormone on bud and root of leaf-explant were studied by or-
thogonal designing. The impact of five aspects (pre-culture time,the concentration of agro-infection ,infect
time ,co-culture time and addition of AS) on genetic tranformation frequency of Populus 84 K was stud-
ied ,with the rate of kanamycin red stance seedling as the measure index. The results demonstrated that the
optimal differentiation medium and proportion of hormone for leaf-explant was MS+BA 0.5 mg/L + NAA
0.05 mg/L ,and the optimal rooting medium and proportion of hormone for shoot was1/2 MS+NAA 0.05
mg/L +IBA 0.05 mg/L. The optimal prioritization optimal system was asfollows:to use M 'S dilute activer
ted agro-infection for 10 times,to infect 5 minutes and to co-culture for 4 days. By adopting above prioriti-
zation system of regeneration and genetic trandormation ,every leaf of populus 84 K could be induced 20
buds on average ,rooting rate achieved 99 % ,rooting number was 6 ,and trandorming rate of leaf disc was
35 %.

Key words: Populus 84 K;regeneration system ;genetic trandormation;transforming rate
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1984 ,2000 9 : 1 :
, , 40 84 K 25 27
, 2000 3000 Ix 16 h
, 2 1 8
, 10
, , ( 2 1cm
30d,
[1]
84 K 1.3 84 K
(s 131
84 K 84 K , 0,20,30,40,50
, 60 mg/L (Km)
, 84 K MS+6BA 0.5 mg/L + NAA 0.05 mg/L ,
«C ) , 20 , 10d 1 60 d
1 lcm 40 0,20,
1.1 40,60 80 mg/L 1/ 2
1.1.1 84 K 80cm  MS+NAA 0.05 mg/L +IBA 0.05 mg/L ,
84 K , 27 40 30d ,
, 3d 1 2 , ,
5 10cm , lg/L 5 10
min 100 g/L 10 15 min, (Cef) (Carb)
3 , MS 2 200,300 ,500,600,800 1 000 mg/L ,
, LBA4404
, 3 5 Cef 300 mg/L  Carb 300
mg/L 3 ,
1.1.2
(25+1)
Cry1Ac( Bt ) API( 12 14 h, 2000 3000 1x
) a 132 ,
pBtiA 1 pBtiA YEP CrylAc
CrylAc  API APl LBA4404 ) YEP
35S TMV Q" NPT 200mL , 28 150 r/ min ,
LBA4404, pBtiA 3 5 ,
LBA4404 ) 10 MS
1.2 84K LBA4404 , 5 min ,
3 MS + 6BA 0.5
, 3 , Le (3% , 9 mg/L +NAA 0.05 mg/L (25+2)

4d ,

MS+6BA 0.5 mg/L + NAA
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0.05 mg/L +500 mg/L Carb+50 mg/L Km (5) (AS)
10 15d 1 AS 0,50, 100 200
60d , 1lcm , M mol/L 4
1/2 MS+ NAA 0.05 mg/L + IBA 1.3.1
0.05 mg/L +60 mg/L Km 30d : 30d
, , ! %=[(30d )/ (30 d
, 20 +30d )] x
(D , 100 %
0( ).12,3,456 7d ,
2
(2) 2.1 84K
, YEP 2.1.1
200 mL , 84 K Lo (3*)
, MS 9 , 2 ,
, 84 K , i3 ,
0,5,10,20 ,
30 5 , 4 ,
3 0.2 0.3cm, 1 2 ;8 ,
15,10 15 min4 0.5 1.2cm, 2 4
(4) , :
123456 7d7 1
1 6BA NAA 84 K

Table 1 Comparison of induced shoot production of leaf-explant under different 6BA/ NAA concentration

/d
6-BA/ NAA/ .
Experiment No. Medium kinds (mg- L " 1) (mg- L% Treatment lef  Bud productwe Every |eaf Bud condition
number time
average buds
1 MS 0.1 0.01 40 21 12
2 MS 0.5 0.05 40 21 20
3 MS 1.0 0.10 40 21 18
4 1/2MS 0.1 0.10 40 22 10
5 1/2MS 0.5 0.01 40 22 10 0.8 1.2cm
Growth good ,
6 1/2MS 1.0 0.05 40 22 12 Long 0. 8-
7 3/2MS 0.1 0.05 40 23 8 1.2cm
8 3/2MS 0.5 0.10 40 23 9
9 3/2MS 1.0 0.01 40 23 11
K1 50 30 33
K2 32 39 40 T=110
K3 28 41 37
k1 16.7 10 11
ko 10.7 13 13.3
ks 9.3 13.7 12.3
R 7.4 3.7 2.3
‘MS [5] U2MS , MS ;3/2MS
MS s 1.5

Note:MS Medium reference [5] preparation;1/ 2M S medium macroelement ,calcium and sucrose reduce half ,others are the same as MS;
3/2M'S medium macroelement and calcium are the same as MS othersincrease to 1.5 time of MS.

1 ’ ’ ’



7 184 K 93
3 MS , 1/2 MS , ) ;
3/2MS ) )
:MS+6BA 0.5 mg/L + NAA 0.05 , ,
mg/L , 20 , 84 K
2.1.2 1/2 MS+ NAA
, 84 K 0.05mg/L +IBA 0.05 mg/L ,
: 2 2 , 30d 99 %,
NAA IBA , 12 6
MS MS
2 84 K
Table 2 Comparison of induced root production under different medium and NAA/ IBA concentration
NAA/ IBA/ Treat ment (30d)/ % )
Medium (mg-L-% (mg-L"?%) shoot Shoot rooting Every shoot Rooting
- average condition
kinds number rate (30 d) :
rooting number
ams 0.01 0 20 80 3.2 Root ’thin ,Il)nger ,number little
12Ms 0 0.01 20 65 2.5 Root ’thick ,Shorter ,’number less,calus
12ms 0.01 0.05 20 & 4.4 Root thi’cker ,’shorter ,nu’mber less,callus tissue
vams 0.05 0.01 20 86 o-1 Root ’thickelr Jonger ,r{umber more ,callus tissue
V2ms 0.05 0.05 20 2 ¢ Root {Hcke; Jonger ,humber much ,no calus tissue
. 0.01 0 20 /6 2.3 Root ‘thin ,Ibnger ,number little
MS 0 0.1 20 60 2.1 Root ‘thick :shorter :number little callus tissue
MS 0.01 0.05 20 3 33 Root thi’cker ,’shorter ,’number little ,callus tissue
MS 0.05 0.01 20 80 4.3 Root ’thick :Ionger ,nu;11ber little ,no callus tissue
MS 0.05 0.05 20 90 52 Root thick Jonger ,number more ,callus tissue
2.2 84K 6 6 : Carb  Cef
2.2.1 84 K Carb
3, Cef , Cef ,
Carb ,
4 4 ,84 K
50 mg/L ,84 K 3 84K
40 mg/ L Table 3 Kanamycin redstance test on leaf explants
2.2.2 K/ (60 d)
(mg- L-1) Leaf number Leaf and bud condition (60 d)
' 0 10 , 1.0 1.5cm
, , Lea deep green,budlength 1.0- 1.5 cm
s 1.0 1.5cm
20 10 Leaf deep green,budlength 1.0- 1.5cm
) , 1.0 1.2cm
30 10 Leaf deep green,budlength 1.0- 1.2 cm
' 5 5 ' 20 10 , 0.8 1.2cm
300 mg/ L Lesf light green ,budlength 1.0- 1.2 cm
50 10 ’
, LBA4404 Leaf most brown , nearly dead
2.2.3 60 10

Lea brown .dead




94

4 84K

Table 4 Kanamycin resstance test on rooted shoots

5
Table 5 HEfectsof antibiotics on inhibiting

A grobacterium in poplar

K (30d)/ % (30d)/cm
h 1 -
(mg- L") Shoot number Rooting Root length o /(mg- L 1) Concentration
rate (30 d) (30d) Antibiotics 200 300 400 500 600 800 1000
ce + - - - - - -
0 18 100 1.5 2.0 chon N i ) i i i
20 18 78 1.0 1.5 P « _»
40 18 44 0.5 1.0 Note +”represents that there are Agrobacterium® - ” repre-
60 18 28 0.3 0.5 sents that there are no A grobacterium.
6 84 K
Table 6 Influence of different antibiotics for wiping out bacteria on bud regeneration
/(mg- L1 | %
Antibitics concentration L ea disc number Bud leaf disc number  Total buds  Differentiation rate  Differentiation coefficient
0 32 29 206 90.6 7.0
Cef 300 41 36 180 87.9 5.0
Carb 300 43 37 222 83.7 6.0
2.3 84 K ,84 K
2.3.1 2.3.2
(61 84
DNA , K 1 1 ,84 K
7 Villemont , ,
el , S T-DNA , ,
, M T-DNA ; ,
1 @ 1 T- 1 1
DNA , ,
(0 3d, 84K ; ,
4d , ( 200 mL YEP
7 ) 10 1
) DNA
20 0§
2 = % l
oo 15T /TN Sg
X o / e ¢
S £ / TE
TE 10 \ 2s L |
b e # '
2 ~— o]
g 5t * = 2T
[
1 1 S
0 1 1 i 1 1 0
0 5 10 15 2 25 0 8 10 13
& . 30 ¥ 4% Bt [d)/min
ﬁ'#f”jﬁ Infection time
Dilution time
1 84K 2 84K
Fg.1 Influence of the concentration of agroinfection Fg.2 Influence of infection time on transorming rate
on trandforming rate
2.3.3 84 K
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2 ,84 K 2.3.5 AS ,
, , 5 min ,
: 9.33% vir el
2.3.4 : .
T-DNA (A9 AS
(o]
, ' , , (10] , ,
) AS
( 39 . 4d ( 4 , AS
, , 4d 84 K , AS
, 13.70%;4 d . . . .
Carb , ' ,
14 - 7.5
o 12 2 7.0
T =
®E ¥ w2
=S 6 TS 6.0
= 9 8.5
0
1 2NN A\ 8 V7 5.0 ‘ - : g
SEHE 3 1 f)/d 0 50 100 150 200 250
Coculture time AsifE/(nmol < L")
As concentration
3 84K 4 AS 84K
Fig.3 Influence of the coculture time on tranforming rate Fig.4 Influence of adding ASon trandorming rate
AS 84 K
3 , , AS
; , ; AS
(1] ,
84 K ,
:MS+6BA 0.5 mg/L + NAA 0.05 mg/L , ,
:1/2 MS+ NAA 0.05 ,
mg/L + IBA 0.05 mg/L ,
, 84 K Km ODeoo ,
50 mg/L , Km ,
40 mg/ L ,
84 K , E— '
Confalonieri ™ , , ,
Leple ™ (P. tremulax P. alba)

i 2 d 1
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) 35

Han [ , 48 h

[15]

84 K ,
84 K 1200 mL
MS 10 5 min, 4d
, 84 K (
) 35%

[16]

84 K
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