3% %3483 " Vol. 30, No. 4, Dec. 1987
J. Korean Agrxcultural Chemical Society

FeEgEi 2|5t Ti Plasmid®| Bradyrhizobium
Japonicum 0|2] & A
FHEK - BRUE - F1 83K - FEE*

B SRR

] SRR IR AR

(19874 39 249 <)

Introduction of Ti Plasmid into Bradyrhizobium
japonicum by Spheroplast Transformation

Han-Dae Yun, Moo-Je Cho, Chan-Young Park and Ke-Ho Lee*

Department of Agricultural Chemistry, College of Agriculture, Gyeongsang Nationat

University, Jinju,* College of Agriculture, Seoul National University, Suwon, Korea

Abstract

Bradyrhizobium japonicum spheroplasts were prepared by culturing cells in the presence

of glycine, follwed by treatment with lysozyme.
microscopy during the formation of spheroplast.

The cells were examined by electron

Then Ti plasmid from Agrobacterium

tumefaciens 15955 was introduced into Bradyrhizobium japonicum by glycine-lysozyme

induced spheroplast transformation. After cell wall regeneration, transformants were selected

by the ability of = utilization of octopine.

Transformation were received at a frequency of

- 1X107". The transformants obtained from spheroplast transformation harbored the introduced

Ti plasmid, which was identified by agarose gel electrophoresis.

Furthermore, the differe-

nces in their gene products were observed between the transformant and the recipient cell

by two-dimensional polyacrylamide gel electrophoresis. The transformants which still posse-

ssed the same ability nodulate soybean (Glycine maz.) as that of the original host strain,

acquired the ability to induce tumor on Pefunia hybrida like Agrobacterium, but formed

the small crown galls in size compared to those of Agrobacterium tumefaciens.
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Bradyrhizobium & F& SAA 239
F sS4 g2 & ARl ek

wela] B A A Bradyrhizobium japon-
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5 gt 2 M54 e 2Ag Y od BE
AY dgor AusV9A F2 &9 Bradyr-
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4tz Ti plasmidE FAA T o) o3t =93}
of o7 transformant) 53¢ 2A% AAE
RastzA e,

a7t

Mz 5

=

Ag 7F
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Bradyrhizobium japonicum ROKS 267 ] g
2FZA G A FFe Agrobacterium tumefac-
Zens 15955. Ach5, C58 @ A208% A}&344lc}.

2. AMR HHX|

T Mgk R BmFE A yeast extract
mannitol (AMA) ] <198 A} &3}9 o, Brady-
rhizobium japonicum®) A 3 LW 2 RMM?
WA, Tiplasmid §dA 89 Ad-¢ 9184 RMM
oA gAa9Fd 49 o F mannitols} KNO,
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el Agsgloh

Agrobacterium tumefaciens®) g ¥ QT4 L A
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3. Spheroplast@M U A

AFL 20ml TYHR A 2%10° cells/ml & =
A w e g QAL 3 glycineo] 0.03%
54 YS-14 Ao A7 F 100rpm ez 234
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Spheroplast?] AF4E 0.1M Tris-Cle} 4%
sucrosedl] x| of] 4] serial dilution®d] 93 &3
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v}, A7l GEL 0.7% agarosed] running buffer
£ TBEE Ab88led 27 1AL SddE 8mA,
e 3A% A AmARge s AVGET £
polaroid MP camera ¥ type 667 filmeo 2 o
Ein i

5. olXtgl ®rigSHol 2t AT A B

o4 AJ G FHL ARV F3ch.

6. Pouchx{ufiy™

7 43449 @04 2% 93 pouch v
Wel o3t AFE Avstdch. 474 pouch(S/
P seed-pack, Scientific Products No.B1220)¢]
Aa FAANY 40mlE J32 5 FAGlycine
maz. ) 29473 & pouchAwle] A 52 transf-
ormantd A & 10% cells o] A5 A HAZEse &
FEASA L FANAS

7. Oncogenicity AJE&

Bradyrhizobium japonicum FTFHZE ALY
¥ Ti plasmid DNA®] oncogenicity 53 o] Bra-
dyrhizobium o) A LA & 715 28] 4%
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T

ROKS 269 @4 &4 WAAHA carbenicillin
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tumefaciens 15955% carbenicilline] g ztA
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plasmid 2] FF o)} AGHAA A Agrobacter-

ium tumefaciensd) T 1A &
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ol &gl A Fel et
Table 16] 4 ®& uhgl o] RMM-C,N ] =]
A AREFS) A4l 2294 Skt RMM-
C,N-+octopine #} X o) A £-&1 & Bradyrhizobium
japonicwm ROKS 262 A &34 Hakg o) Ti
plasmid-} %93 transformante] &= Ao 7t
=5 g ek o8l AAZ ulFo] ¥ol Bradyrhi-
zobium japonicum ROKS 26 %] Ti plasmid
7t 595} octopine A o)A A fo] SHeF

7.8 & car-
colony ¥ & A

Table 1. Growth characteristics on selective media
Strains Bradyrhizobi- Agrobacterium tumefaciens
um japoncim  — ——— Transformants

Media ROKS 26 15955 Achb5 C58 A208

AMA + + + -+ + +
SM + + -+ +

SM-Nv — — — -
*SM-N+oct® — + + -

SM-N+nop# — — + +

RMM + + + + + +
RMM-C,N® - — - — — -
RMM-C,N-+oct — + + . . +
RMM-C,N+oct — + + — — -+
RMM-C,N-+nop — — - + + -
RMM-C,N+oct — — - — - +

~+carben®

1) SM-N¢ SM-(NH,).S0,

2) RMM-C,N; RMM-mannitol-KNO,
3) SM-N-+oct; SM-N--octopine

4) SM-N+nop; SM-M-+nopaline

5) RMM-C,N+oct-+car; RMM-C,N-octopine +carbenicillin

6) +; good growth
7) — 3 no growth
8) +; weak growth
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Fig. 1. Formation of spheroplast of Bradyrhiz-
’ obium japonicum ROKS 26
Transmission electron micrographs.
A : Cells grown in TY medium.
B : Cells grown in YS-14 medium.
C: After lysozyme treatment.
Bar=0. 5um.
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3. Agarose gel M7|E =0 2|8t transform-

ant plasmid DNAQ| £XM

Transformation A& o4 Z& 3 transformant
9 4 F549 Bradyrhizobium japonicum ROKS
260 2 5% A2 plasmidE Casse® o] 9dto] 2.
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5. Transformant2| 25&

HA Q85 transformanty} Ee& X T Brad-
yrhizobium japonicum ROKS 269 53 4% &
AR5 QEAeE =As] $8kd pouchA HP W o
2 2R 4L dudez #2Y 2=
Fig. 49 7}, Fig. 4A-L— transformant & Z‘—:_P
79 Fo] Wl ¥ BE v Fe4 40 =
It FAE Aol Flg. 4B%  transformant

Fig. 2. Agarose gel electrophoresis of plasmid
DNA from Bradyrhizobium japonicum
ROKS 26 (lane A) and transformant
(lane B) by Casse procedure.

23 A3 Fig. 204l ¢k 7o] transformantef A
= A 2 plasmid$} B} Bradyrhizobium jap-

onfcumo] 7FA 3 Q& endogencus plasmidr}

HEHO 2|Ft transformant?] 7
_.[

Mot E #4

B 2|3 Bradyrhizobium japoncium ROKS 26
F5o Agrobacterium tumefaciens 159559 Ti
plasmid DNAE ¢ A7 transformant®] X <k

’ ¢ : IR : Fig. 4. Photomicrographs (x40) of nodule for-
Fig. 3. The protein pattern of transformant by ming process on Glycine mazx. by tran-

two-dimensional polyacrylamide gel ele- sformant.

ctrophoresis. A : 7 days after inoculated
X—axis is isoelectric focusing(pH8-4) B : 10 days after inoculated
Y—axis is SDS-dimension(M.W.> 160, C : 11 days after inoculated

000-15, 000) D : 14 days after inoculated
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6. Transformant0l| 2|5t oncogenicityA|3

Bradyrhizobium japonicum FEUWz FA%
4 € Tiplasmid DNA¢] 2] 3 34 9] oncogenicity
8ol Bradyrhizobium Mo A L@ =512 =
AH8t7] 9 8ke] transformant & ] 1 ole] A ) 5}
o FAd AAE Fig. 58 2o, Fig. 5A: A3
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718 #4973 2oz, Fig. 5B w4 &L A%
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mcogenicity test on Pefunia hybrida

by transformant.

A : Uninoculated control

B : Needling pricking control

C : Inoculated by A. tumefaciens 15955
after 4 weeks

D' : Inoculated by transformant after 4

weeks.
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