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Physiological Studies on the Formation of Hairy Root by the A. rhizogenes. 1I.
Attachment of A. rhizogenes strain A4 to Carrot(Daucus carota L) Cells
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Department of Biology, Chonnam National University

ABSTRACT

In vitro attachment experiments of bacteria to surface of host plant cell were carried out using C* labeled
cells of A. rhizogenes strain A4 and carrot protoplasts isolated from suspension culture of cells. Protoplasts
were cocultivated with A. rhizogenes at various times after their isolation.

Attachment kinetics showed that adherence of bacteria to protoplasts attained a maximum level within
120mins of co-cultivation. Maximum attachment occured at pH 6.0 and 24-357C.

Bacterial attachment was observed at both carrot cells with and without primary cell wall.

The inhibition of transformation on the carrot root discs by A. rhizogenes was observed when non-related
strain and heat inactivated bacterial strain cells were pre-treated.
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Fig. 1. Time course of attachment of A. rhizo-
genes to carrot protoplasts. Experiments
were carried out at pH 6.0, 24°C. Data
are expressed as number of bacteria
attached per 2X10* protoplasts.
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Fig. 2. Effect of pH on attachment of A.
rhizogenes to carrot protoplast. Experi-
ments were carried out at 24°C for 120
min. Data are expressed as number of
bacteria attached per 2X10* protoplasts.
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Fig. 3. Effect of temperature on attachment of

A. rhizogenes to carrot protoplasts.
Experiments were carried out at pH 6.0
for 120 min. Data are expressed as
number of bacteria attached per 2X10*
protoplasts.
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Fig. 4. Protoplasts of cultured carrot cell in the
presence of FDA illuminated with UV
light. Viable protoplasts are fluorsce.

Fig. 5. Protoplasts showing cell wall regenera-
tion. Calcofluor staining with UV light.
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Fig. 7. Morphological changes on surface of

Table 1. Effect of protoplasts age attachment carrot root discs infected with A.
of A. rhizogenes. rhizogenes strain A4.(L) Note the inhibi-
tion of hairy root formation when non-
Protoplasts age(hr) No. of bacteria atta_cgled related or heat-inactivated bacteria were
/protoplasts(X10 °)? pre-treated. (KL)
2 7.1 £0.20
24 7.4 +0.15
48 7.3+0.13 Lippincott(11)= 454 Lol bacteria’} H-2% 4 ol
79 73+ 0.07 + specific receptor sites7} £ gbcb Botou), & 4
@Az A4ZA X Edell specific receptor sites7h & g
1; Data are expressed as number of bacteria attached per opr] Brbe o] Eef sletx At el odll bacteriazt
2X10* protoplasts. AEA T Eee] etk $ARS glmg 9] 41 R
bacteriall 2|sH ZAAWA S wlg o & alxste]
AMEMZ B9l oI bacterial specific receptor tht QA s Ao Atasfolgiel.
sites=A}
Table 29} Fig. 6,72 %] Aol A mumefaciensS}
heat-inactivated bacteria® A 12| 3}53 45 A. rhizogenes Table 2. Ability of non-related viable and heat-
o] &3t ©-2x Aol 42| hairy rootd o] tha A5 & inactivated strains to inhibit transforma-
H4<S HeF: Ao2  Lippincott BB. & JA. tion of A. rhizogenes strain A4,
Inoculum? Hairy root formation
A. rhizogenes® +

A. z‘umefaciens3 —

Heated 4. rhizogenes —
— viable A. rhizogenes
Heated A. tumefaciens —
— viable A. rhizogenes
Viable 4. tumefaciens —
— viable A. rhizogenes

1; A dash is used to indicated on elapsed time ca.30
min between the addition of the first and second

Fig. 6. rphological changes on surface o bacterial strains.
e Morp g . 'g ith h 2; Agrobacterium rhizogenes strain A4.
carrot root discs infected wit eat- 3; Agrobacterium tumefaciens strain ATCC: 15955,

inactivated (K) and viable (L) bacteria. KFCC: 11388



98
2 o

BT AR TRy Eeg 9o A
z0geness- 2121 3}e] bacteria®l —‘?—i—]'ﬂ]- Stk o o gkg
v o _9_?13 £ —:—*PO]—“ "/P cl

2l § A. rhizogenes strain A4S A E 5o A1 B4
=l 9)eJ A bacterial specific receptor sitesZA] -§-
xl—;,;] _}iol—p],

Bacteria®| $-2-2 pH 6.0, 24—35C ZA 35
T A o] f-949) E4E Jeligos, =3
Az gel w2+ bacteriat-2He] F B 4 glgl
c},

Strain®| ©}2 bacteriavt heat-inactivated bacteria®] A
xelell 2|3k A. rhizogenes®) W2 AN A hairy root 3
A AAl sl AEA T FIeloll specific receptor sites7}
EA gtepr)Bohe Bale] 9lej 4 A E|%F bacteriad)
A Ao R Az thh Al Hor
g s A o},

_H__>.:

o
Kl
Mo
r

1. M.D. Chilton M.M. Drummond, D.J. Merlo,D

Sciaky, A.L. Montoya,M.P. Gordon & E.W

Nester(1977) Cell, 11; 263

E. Firoozabady & D. Galbraith(1984) Plant Cell Tis-

sue Organ Culture, 3; 175

3. JP., Freeman ].Draper, M.R. Davey, E.C. Cocking,
K.MA. Gartland, K. Harding & D. Pental(1984)
Plant & Cell Physiol., 25(8); 1353

4. O.L. Gamborg & Wetter L.R(1975) Plant Tissue
Culture Method ed. Nat. Res. Canada,
Saskatoon.

5. W. Glogowski & A.G. Galsky(1978) Plant Physiol.,
61; 1031

6. P.J.J. Hooykass, P.M. Klapwijk, M.P. Nuti, RA.

N

Council,

10.

1L

12.

13.

14.

15.

16.

17.

18.
19.

20.

21

22.

23.

24.

Korean J. Biotechnol. Bioeng.

Schiplperoort, & A. Rorsch(1977) J Gen. Microbiol.,
98, 477

. D. Inze, A. Follin, M.V. Lijsebettens, C. Simoens,

C. Genetello, M.V. Montagu, & J. Schell(1984) Mol.
Gen. Genet., 194; 265

- AD. Klupfel & S.G. Pueppke(1986) App. & Env.

Microbiol., 51(5), 1130

. F.A. Krens, L. Molendijk, G.J. Wullem, & R.A.

Schipleroort (1985) Planta, 166; 300
P.J. Larkin(1976) Planta, 126; 213
J.A Lippincott & B.B. Lippincott(1969) J. of Bac.,
97(4), 620
J.A. Lippincott & B.B. Lippincot(1977) In “Cell
wall biochemistry related to specificity in host-plant
pathogen interactions”. pp439 ed. Solhein B. & J.
Raa, Tromso, Norway; Universitets-Forlaget
j-A. Lippincott, B.B. Lippincott, & MH. Whatley
(1978) Plant Phy., 59, 388
Lippincott J.A. & B.B Lippincott(1980) In “Bacterial
adherence in receptors & recognition” Vol 6, pp.377
ed. Beachey E.H,, London: Chapman & Hall.
AG. Matthysse, P.M. Wyman, & K.V. Holmes(1978)
Infect. & Immun., 22(2); 516
A.G. Matthysse, K.V. Holmes,
Gurlitz(1981) J. of Bac. 145(1); 583
A.G. Matthysse, K.V. Holmes,
Gurlitz(1982) Phy. Plant Pathol., 20; 27
A.G. Matthysse(1983) J. of Bac., 154(2), 906
E.W. Nester, Milton P.G., RM. Amasino, & M.F.
Yanofsky(1984) Ann. Rev. Plant Physiol., 35, 387.
K. Ohyama, L.E. Pelchere, & A. Schaefer(1979)
Plant Phy., 63; 382.
S.G. Pueppke & UK. Benny(1984) Can.J. Microbiol.,
30; 1030
N.S. Shekhawat, & A.W. Galston(1983) Plant Cell
Rep., 2; 1191
MF. Thomashow, JE. Karlinsey, JR Marks, &
R.E. Hurlbert(1987) J. of Bac., 16%(7); 3209
M.H. Whatly, ].S. Bodwin, B.R. Lippincott, & J.A
Lippincott.(1976) Infect. & Immun.

(Recieved June 2, 1989)

& R.H.G.

& R.H.G.



