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X% | Agrobacterium rhizogenesS I/NZ ¥ Populus®) FAASAZ FYPstua FAAGLH S F&
T8 JAES HESL, FAAE NEAE ENA =dhAAe 28L syt ErzFRg o
23 °] kanamycinol] t3 Aol A FAAEA S Mol el Aoz BIEA HE LA v o}
LEE 4X100~7X10°cfug] FWolA FAAGR A JFS FAYUT TG 71k 1Y ot
v 2Etel, deglol AAuAS WA & cefotaxime® ampicillin 22t 250 pg/mi7t N 2EF)
Wi x|l acetosyringone H7bste] wj¥gt wtE|EolE AMERL W FAHB-Lo] F71FEv acetosyringoned]
HAAFTEE 0pMeldch. FAATR galle kanamycin FE7F 100 pug/ml 03 WA S ARRSAY, A%
ZAA7E EOAUA B2 WiAE AHES AEFog 7] L ZAXNZD F YUtk A rhizogenesS HEAZ
ZHo2RE {719 gl AFZIEAE EFh= wjA Batopal, ARAZAA7} gle WMAGAE 3F
ojujo] HElE A3l NAA 0.05mg/m/s} BA 05 mg/m/E A7He vl o)A vl gall2 2E o 63Y
F AEAZ BEEA. A rhizogenesE FENA DL gall, 121 gall2FE HEIE JER Q) FEE0A
agropine? mannopine©] AE€5 o), EYH opineFd Az} BHED QE Ao] el 1995 49
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Fig. 1. Sensitivity of stem and leaf section to kanamycin. The
sections were cultured on ACM agar medium containing each level
of kanamycin. The callus formation rate was measured after 25

- day culture. Forty sections of leaf and twenty one sections of stem

were tested, respectively, for each treatment. The callus formation
rate was expressed as % of callus-formed section.
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Table 1. Effect of bacterial density in soaking suspension on
gall formation of leaf section

Table 2. Effects of co-cultivation period on the efficiency of gall
induction and bacterial elimination

Bacterial density (cfu/mJ)

4X10° 4X10° 4X107 4X10° 7X10°

Co-cultivation period (day)

0 1 2 4 10

.Total No. of section A 33 35 40 67
Gall formed section 32 32 32 37 62
% of gall-formed section 94 97 92 93 93

Gall-formed section (%) 73 85 86 83 58
Section without

bacterial growth (%) 100 95 92 62 47

The gall formation was measured after 3 week culture.
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Fig. 2. Effect of acetosyringone in the medium for bacterial cul-
ture on transformation rate. The bacteria cultured in the MG me-
dium of each pH and each level of acetosyringone were resuspen-
ded in the same corresponding medium. The leaf sections were
soaked 2 hours in the bacterial suspension for inoculation. The
gall formation was measured after 3 week culture on the growth
regulator-free medium.
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The efficiency of gall formation was expressed as % of the gall-
formed section and the efficiency of bacterial elimination was exp-
ressed as % of the section showed no apparent bacterial growth.
The gall formation and bacterial growth were measured after 2
week culture on growth regulator-free medium.
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Table 3. Effects of cefotaxime and ampicillin in the tissue culture medium on gall induction and bacterial elimination

Concentration of antibiotics (ug/m/)

0 50 100 250 500 1000

Gall formation (%) Cefotaxime 95 88 70 38 — -
Ampicillin 95 89 87 80 45 38

Section without bacterial growth (%) Cefotaxime 0 12 18 95 - -
Ampicillin 0 17 24 65 52 95

The efficiency of gall formation was expressed as % of the gall-formed section and the efficiency of bacterial elimination was expressed
as % of the section showed no apparent bacterial growth. The gall formation and bacterial growth were measured after 10 day culture

on growth regulator free medium.

Table 4. Formation of callus from the non-inoculated section
and gall from the A rhizogenes-inoculated section on the medi-
um with or without growth regulators and kanamycin after 2
week culture

Non-inoculated section Inoculated section

Medium

Total Callus-formed % Total Gall-formed %
A 43 0 0 31 23 74
AK 45 0 0 18 11 61
ANB 45 45 100 30 18 60
ANBK 45 0 0 14 12 86

A: ACM basal medium, AK: ACM with kanamycin (100 pg/m/),
ANB: ACM with NAA (05 mg/l) and BA (05 mg/l), ANBK: ACM
with NAA (05 mg/l), BA (05 mg/) and kanamycin (100 pg/mi).

ol FUAEL BF TRV} & 55 gqll¥H LS
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250 uyg/mi 2] FxollA cefotaxime?] A% °F 40%, ampi-
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s ZA Adtee Aoz ekt 282z v g
o AARET gallFHELE FAlo nHE W z+ FA
ANE @87 B EL&5 Aol AHHY Aoz
F3=E At AA cefotaxime™} ampicilling 250 pg/mi¥)
E439E w gall FHEL 82%= vwF A e
Wi o] AL QP8LE 5%0)57) Hol HEAHQA HA
ZA07 FHAUGY

Mo My % J|TEE

FAXHE AXE BFZEA7 9 WA £ ka-
namycin H7HAANA EF callussh FEEtS HE
Aoz fIIEHANE & de AE BY] H5td, A%
Z8A|9 kanamycing FH7}g WX} HUMEHA &
Hj R Gl A A rhizogenesS FE3NA &L UZRFY cal-
lus B85 H JEF 29 gl FP5EE A
$tHTable 4). e elets HEH 9 HE cefo-
taxime®} ampicillin 250 pg/mi¥ F7}3 wjR) oA 23
Uzr W F3te welglolE AAZ}E HFE A o
olF FAAZF EAUA & wjA A 2593 o)
¥t gallFFARE ZASIA T

A. rhizogenesE FF3A k& A A AR

Table 5. Root formation from A rhizogenes-incited gall on the
ACM medium containing NAA and BA

NAA (mg/h)
BA (mg/)

0 0.005 005 05 5
0 59 17 47 5 7
0.005 - 14 27 25 13
005 22 31 35 32 -
05 24 27 n 21 10
5 0 0 0 0 0

The figures are % of the gall formed roots after 6 week culture.
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1 2 3 4 5 6 7 8
Fig. 3. Opine production by transformants. 1, non-transformed
leaf; 2, non-transformed callus; 3, non-transformed rooting callus;
4, non-transformed root; 5, transformed gall; 6, transformed rooting
gall; 7, transformed root; 8, transformed shoot; 9, A. tumefaciens
A28l-incited gall producing agropine and mannopine; A, agropine;
M, mannopine.
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Transformation of Populus tremuloides Using Agrobacterium rhizogenes
Key Zung Riu™, In Sup So', Zang Kual U, Young Hwan Ko', Sunjoo Lee' and Wesley P. Hackett? (*Applied Radioisoiope
Reosearch Institute, Cheju National University, “Department of Horticultural Science, University of Minnesota, USA)

Abstract : Several factors affecting on transformation efficiency were studied to establish a Agrobacterium rhizogenes
mediated system for the transformation of Populus species, and We could obtaine tansgenic plantlets expressing the
introduced gene. Leaf sections were more sensitive than stem sections to kanamycin and thought to be better material
for transformant screening. The bacterial density did not affect on the efficiency of transformation over the range
of 4X10°~7X10° cfu. The optimum period for co-cultivation was one day or shorter. Both of the optimum concentra-
tions of cefotaxime and ampicillin in the medium were 250 pug/m/ for elimination of bacteria from the inoculated
leaf sections. The addition of acetosyringone in the bacterial culture medium increased transformation rate, and the
highest rate was obtained at 50 pM of acetosyringone. The transformed galls could be selectively induced and grown
on the growth regulator-free medium or on the medium containing 100 ug/m/ or higher contration of kanamycin.
The roots were induced from the galls incited by A. rhizogenes within 3 weeks on the growth regulator-free medium
as well as on the medium containing growth regulators. The plantlets were regenerated from the galls cultured
for 6 weeks on the medium containing 0.05 mg/m/ of NAA and 0.5 mg/m/ of BA. The expressions of the introduced
opine gene in the transformed galls and plantlets were confirmed by the analysis of agropine and mannopine.
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