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Molecular breeding of next generation super-Agrobacterium
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The aim of this study is the increasing of transformation frequency in non-model
plants. To increase the transformation frequency, we attempt to improve the Agrobacterium tumefaciens.
Plant synthesize the ethylene and GABA during co-cultivation, and these compounds prevent Agrobacterium
from transforming T-DNA. Therefore in this study, we try to breeding new Agrobacterium tumefaciens with
the ability to reduce GABA. GABA were degraded by GABA transaminase, however the Agrobacterium
tumefaciens does not have the enzyme. We isolated the GABA transaminase from Eschelichia coli and
introduce the gene using with plasmid. We produced two types of Agrobacterium strains. One was harbouring
only GABA transaminase gene, and the other had both acdS and gabT enzymes. The acdS degrade ACC which is
precursor of ethylene. Therefore, the strain also reduce ethylene during co-culticvation. These strains
are increase the transformation frequency in tomato and erianthus.
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tumefaciens GV2260 (pBBRMCS1-5, plG121-Hm); acdS: A. tumefaciens GV2260
(pBBRacdS, plg121-Hm); gabT: A. tumefaciens GV2260 (pBBRgabT, pIG121-Hm).

n=3, student t-test, (P<0.05)

Frequency of diploid ©

60
40
20

0

cdS

wa ) cdSQabT

(Fig. 3(A)) (121, MCS)
acdS, gabT, acdSgabT 20%
10% GUS
gabT
acdS  gabT
(acdSgabT),
(gabT)
(Fig. 3(0)) (MCS)
gabT (gabT)

acdS




(acdS)
acdS  gabT

3 acdS, gabT

1.4 (Fig. 3(C))
4
(Fig.
3(D))
(Fig. 3(E))

DNA nptll

(Fig. 4)

GUS (Fig. 4(A))

GUS

GUS 1g
GUS
(Fig. 4(B))
(MCS) gabT
acdS  gabT

gabT
acdS 1.8 acdS  gabT
(acdSgabT)

5

gabT 1.5
(A) (8) 300

n
o
o
—_—
o *
—_—
*

100

Number of GUS spots per g fw calli

0
MCS acdS gabT acdSgabT

Fig. ATV 7 Y RITH T HURTFH A E O FFf

(A)FTFEESE, BEICGUSEBEITIUTZUHRALZR.

(B) (A)DGUSARYMEEBA NI A1 TS LHT-YDRRyEELT
WEFHADELF@L. BHEBELUTOLSIITRLIZ. MCS: A
tumefaciens GV2260 (pBBRMCS1-5, plG121-Hm); acdS: A.
tumefaciens GV2260 (pBBRacdS, plg121-Hm); gabT: A. tumefaciens
GV2260 (pBBRgabT, pIG121-Hm).

n=3, student t-test, (P<0.05)

1)
2)
3)
1)
GABA
SA

2) 3) 1))
SA

GABA




0

3
Satoko  Nonaka Mariko  Takayama,
Tatsuhiko Someya, Sha Zhou, Yusuke
Takemoto, Hiroshi Ezura Agrobacterium
tumefaciens with GABA transaminase
activity shows enhanced transformation
efficiency VIPCA 2014 February 12-14.
Vienna (Austria)
Satoko  Nonaka Mariko  Takayama,
Tatsuhiko Someya Sha Zhou Yusuke

Takemoto, Hiroshi  Ezura. GABA
transaminase enhances
Arobacterium-mediated transformation

Crown gall conference. 2013, November
23-22 Johnston, IA (USA)

Satoko Nonaka, Tatsuhiko Someya, Sha
Zhou, Jeong Eun Lee, Kouji Nakamura,
Hiroshi Ezura Molecular breeding of
Agrobacterium  for  efficient  genetic
transformation of plant species. VIPCA 2013
February 18-20. Vienna (Austria)

0

()

@)

(€)

NONAKA, Satoko

50580825



