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Factors Effecting Agrobacterium Mediated Transformation
and Regeneration of Populus nigra X P. maximowiczii'*

Young Goo Park? Dong Won Shin®’ and Joung Hee Kim?
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ABSTRACT

We have demonstrated expression of bacterial genes transferred into cells of Populus nigrax P maximowiczii
by A tumetaciens strain 6044 ({ pGA 472) . We determined the optimum concentration of kanamycin sulfate for
effective selection of punctured leaf transformed using Agrobacterim binary vector pGA 472 containing a
neomy<cine phosphotransferase gene (NPT-III which confers kanamycin resistance. The combination of cefotax-
ime {200mg,1} and carbenicillin (300mg/1} showed good perfomance of discarding Agrobacterium from inoculat-
ed punctured leaf. A relatively low concentration (10mg/1} of kanamycin sulfate inhibited callus and shoots
induction from punctured leaf.

Number of shoots regenerated from co-cultured punctured leaf was 3.0 on MS basal medium supplemented with
10 mg/1 kanamycin sulfate, while that of not co-cultured punctured leaf was none. The regeneration rate was
10% from the punctured leaf co-cultured on MS medium with 10 mg/l kanamycin. Regenerated shoots are
developing from micropropagation for Southern blot analysis and inheritance of the kanamycin resistance trait
(NPT-II) .

Kev words © Gene transformation, NPT -] gene, Agrobacterium tumefaciens, Populus nigr x P, maximo

wiczii, punctured leaf.
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Fig. 1. Map of the pGA 472 plasmid used in the trans
formation of Popuilus nigra x P . maximowc-
zii (An, 1985).
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Table 1. Composition of AB medium for Agrobacterium tumefaciens 6044 An, 1987) .

Composition

20x AR salt{per liter) : 20g NH,Cl, 6g MgSO, .7H.0,

3g KCl, 0.2g CaCl,, 50mg FeSO,.7H.0O

20x AE buffer (per liter} : 60g K.HPO,, 23¢g NaH,PO, H.O

Glucose solution (per liter) : 5g glucose
Making raethod

Autoclave all three solutions separately and then mix 50ml 20x AB salt, 50ml 20x AB buffer. 900ml glucose

solution to make 1 liter.

-plasmid pTiT379) DNA borderst @ifisle] 9}
X binary vectore|c}d (=22l 1).

A, tumefaciens o] HEHEER  EFE A
tumefaciens strain 60445 1.5%<9 ABw=] (&
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ahoh el Elel A i S EEESle] B EE BEE
F#EsA
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Fig. 2. Growth curve for Agrobacteriim tumetaciens
6044 (pGA 472)on AB medium.
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Table 2. Effect of two antibiotics on the growth of
Agrobacterium tumefaciens 6044 (pGA
4723 .

Concentrations of antibiotics{mg/1}

Growth of A

Carbenicillin Cefotaxime  fumefaciens
100 + 4+ -+
200 + 4+
300 +
400 -
500 —
100 +++ +
200 ++
300 bt
400 -
500 -
100 100 +-+
200 100 + -
300 100 +
400 100 -
500 100 -
100 200 + -
200 200 -
300 200 -
400 200 -
500 200 -
* Visual estimation . -+ ~ + — | excellent, + + 1+ ;
good, — - | fair, - ;slight, — ; negative,
ob serpfeol fEMSlIE (2] 2)

A A5 FA= Folddy EEEIE 4%‘%}
A tumefaciens strain 6044 pGA 472l g
HE S el deldls ol Hiﬂlo}f;— A
Aejor ghedl, o el AR FUEWME S
carbenicillin®} cefotaxime FfZBEFL BIES FHH
& A & 29 Aok

AB of 4l f %]
& i chbo] 400mg/19k 500mg/1e] wHE A 2
Al abellelolrt Al 7 5ol ov] WAEEA 2ot

cefotaxime 100, carbenicillin

o carbenicillin o]v} cefotaxime

carbenicillin 400,

5003} cefotaxime 100, carbenicillin 200, =]

Table 3. Callus (MS—-2

4—D0.51 BA0.1mg/1)and shoots 1 MS - 2,

79(3) %%, 19904 9H 281

cefotaxime 2009 carbenicillin 200, 300, 400, 500
mg/15 RN el A A A= e} .1%
so FAAF A2 Al ABF e
aitel MM demg 5Eg TES *P
b glol wiabalelel. % ool Agd

ol A A& 24 300mg/1
cefotaxime2 200mg/15 M3k s = ell+] el
#lot2 A 7 sledTh.

ikly
Lho
LA

ESd

r]o oko

carbenicilline -2

#(1988) 52 A, fumefaciens Css HFE-Z Tl
i‘-ﬂﬂ&*’“ S oEe g olE Al AsH] A
carbenicillin ~ 200mg/1 ol A&  fEH s o},

Parsons(1986) 5-& A281 3 A348%
carbenicillinz} 250mg/1 cefotaxime®- g4 3}o]
AF23bel ooy, Dandekar(1987) 5¢ Douglas-fir
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FEAU T BAREY
ReZ s 2AgE f5R callus ol F71kE
oM e MES dEpdich 2 3. &
kanamycin #EH, 0.1mg/1, 1.0mg/13 2]
A MhEgkiel W Abol glel callus Wl E7ubdo]
ek e v 10.0mg/le] Aol kanamycinig ol 4]
= oAs M-S Melx| kel RIEIMURS g
kanamycin fiftt SEK B 10.0mg/1 B el d

e o4 alRlel.

Img/1

Brassica
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1-D0.01+ BA0.2mg/ 1) induction derived

from punctured leaf explants on regeneration media containing various concentrations of kanamycin

sulfate after incubation for 20 days.

Concentration of

kanamycin{mg/1) 0.0 0.1 1.0

10,0 30.0  50.0 70.0 100.0 150.G  200.0

Callus e
induction '

Shoot
induction

= Visual estimation [ — ¢+ +, excellent ; -

to-, good

mg(m\ €,
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Table 4. Callus growth from co-cultivated and con-
trol (not co-cultivated) leaf explants of P.
nigra x P. maximowiczii cultivated on
callus induced medium (2,4—D 0.5+BAP
0.1mg/1) with or without a selective anti-
biotic kanamycin sulfate after incubation

Table 5. Number of shoots regenerated from co
-cultivated and control not co-cultivated
leaf explants of P nigra x P maximowiczii
cultivated on shoot-regenerated medium
(MS-2,4-D 0.01+BA ¢.2mg/l) with or
without the selective antibiotic kanamycin
sulfate after incubation for 50 days.

for 50 days.
Concentration of
kanamycin 0.0 10.0
Co-cultivated ++++* ++
Not co-cultivated + 4+ + —

* Visual estimated: + + + +, excellent: + -+,
good | —, negative

e NAE Riksld o, 2Ee{9] % 60mg/
S #EEe] skl (Chun et al., 1988 ;

Fillatti et al..1987). ¢|H & £ ol FoA ALg
gl &9l kanamycin 10mg/1¥.ct A4 =L =

B 58 4

ook, Aduka] Algdl HiE ol

Concentration of Number of shoots

k rcin ( )
anamycin (mg/1) Co- Not co-
cultivated cultivated
0.0 30.010.0" 178.0+5.0
10.0 3.0+ 0.0 -
* Each value represents the mean + SE of 5 replica-
tions,
= MR BEE v R HEE Yo mr
of HUEBE MRS Ausle Hol o #iE
= oodoh (&S, 1988).

% 4+ callus Fdgrs (MS-2,4--D 0.5mg/1
+BA 0.1mg/1)ell4] $t#2338% kanamycin 10

Plate Legend

Plate A. Shoots regenerated from punctured leaf of P wigra x P maximowiczii on shoot-regenerated medium
(IMS+2,4—D 0.01+BA 0.2mg/1) after incubation for 50 days.
Plate B. Putative transformed P . nigra x P maximowiczii shoot regenerated from punctured leaf on shoot

-regenerated medivm (MS+2,4-D0.01+ BAYQ

tion for 50 days.

.2mg/ 1 with kanamycin sulfate 10mg/1 after incuba-

Plate C. Callus formation from punctured leaf of P nigra x P maximowiczii on callus induced medium MS—~

2,4—D 0.5+BA 0.1mg/1) after incubation for

) days.

Plate D, Putative transformed P nigra x P maximowiczii callus from puncutred leaf on callus-induced medium
MS+2,4-D0.5+BA 0.1mg’1; with kanamycin sulfate 10mg 1 after incubation for 50 days.
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