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1. Introduction

After plants have been in contact with a suspension
of bacteria, one observes in plant cells: i) the replica-
tion of bacterial DNA [1], and ii) the synthesis of
large amounts of bacterial RNA [2—4].

The present work deals with the effect of the ex-
tent of DNA transcription of plant cells and bacteria
on the transcription in plant cells of DNA released
from bacteria,

2. Materials and methods

The bacteria used were either Escherichia coli
(strain B), Agrobacterium tumefaciens (strain Bg) or
Pseudomonas fluorescens (strain Byo).

Cut shoots of young (5 weeks) or old (12 weeks)
eggplants were washed sterile and dipped for 24 or
48 hr in either 0.1 SSC (sodium chloride 0.015 M,
sodium citrate 0.0015 M) or in a suspension of bac-
teria (1 X 10° bacteria/ml of 0.1 SSC). After another
sterile washing the central cylinder, including the
xylem vessels, was removed and 0.2 mCi of >H-uridine
was applied for three hours. Electron microscope ob-
servations combined with light autoradiography show
that after plants were dipped in a suspension of bac-
teria and given a sterile washing, bacteria are present
only in the xylem vessels {1, 3]. Therefore, by elimi-
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nating the bacteria with the xylem after the bacterial
incubation and just prior to the labelling, we can be
sure that the labelled RNA has been synthesized in
the plant cells only [1].

In some experiments bacteria in nutrient broth
were grown in the presence of 3H-uridine for three
generations in order to label the bacterial RNA.

The extraction of bacterial DNA [5], bacterial
RNA [6], plant DNA [5] and plant RNA [7] was
done by methods already described.

We compared the percentage of DNA transcribed
in plant cells after the different treatments by the
technique of in vitro RNA-DNA hybridization {8] .

All radioactivity measurements were carried out
in a Beckman Tricarb scintillator.

3. Results

3.1. Ability of cells to transcribe their own DNA and
bacterial DNA

The typical data in fig. 1A show that the percen-
tage of hybridization between the DNA of eggplant
and the 3H-RNA extracted from young plants dipped
in 0.1 SSC is higher after 24 hr than it is after 48 hr.
The extension of plant DNA transcription is greater
in young plants than in old ones. In fig. 1B we can
also note that the percentage of hybridization be-
tween bacterial DNA and the 3H-RNA extracted from
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Fig. 1. Saturation curves with 3H-RNA extracted in A) from young plants dipped in 0.1 SSC for 24 hr e—e or 48 hr e~ ———e,

or from old plants dipped in 0.1 SSC for 24 hr o---- and then labelled for 3 hr with 3H-uridine; in B) from young plants dipped

in A, tumefaciens for 24 hr #—e or 48 hr e————e, or from old plants dipped in 4. tumefaciens for 24 hr o------ o and then label-

led for 3 hr with 3H-uridine, In A) 32 pg of eggplant DNA is trapped on the filters and in B) 30 ug of 4. tumefaciens DNA is trap-
ped on the filters.

young plants dipped in 4. tumefaciens suspension for In fact, one finds replicating bacterial DNA in both
24 hr is higher than that resulting from a 48 hr immer- young and old plants which have been dipped for 24
sion. There is very little bacterial synthesis in the old or 48 hr in a suspension of bacteria [1].
plants which were dipped in the bacterial suspension. These results indicate that the ability of plant cells
Similar results were obtained using E. coli or P. fluo- to transcribe bacterial DNA depends on their capacity
rescens. ' to transcribe their own DNA. Some of the factors

The differences observed cannot be attributed to which are necessary for an active plant DNA trans-
differences in DNA uptake of the various plant types. cription are also used by the invading DNA.
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Fig. 2. Saturation curves with 3H-RNA extracted in A) from P. fluorescens labelled for three generations with 3H-uridine x----- X

or from plants dipped for 24 hr in P. fluorescens &—e or in 0.1 SSC 0------- o and then labelled for 3 hr with 3H-uridine; in B)

from E.coli labelled for three generations with 3H-uridine x----- x or from plants dipped for 24 hr in E. coli #—e or in 0.1 SSC

[ o and then labelled for 3 hr with 3H-uridine. In A) 25 ug of P. fluorescens DNA is trapped on the filters and in B) 32 ug
of E, coli DNA is trapped on the filters.
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Fig. 3. Saturation curves with 3H-RNA extracted in A) from plants dipped for 24 hr in 0.1 SSC o—o or in 0.1 SSC in the pre-

sence of 100 ug of chloramphenicol ®------ ®; in B) from E. coli suspension x

x or from E. coli suspension with 100 ug of

chloramphenicol x----- x or from plants dipped for 24 hr in E, coli o—o or from plants dipped for 24 hr in E. coli in the presence
of 100 ug of chioramphenicol e----- o, in A) 16 ug of eggplant DNA is trapped on the filters and in B) 32 ug of E. coli DNA is
trapped on the filters,

3.2. Bacterial DNA transcription in bacteria and in
plant cells

In fig. 2 we can observe that the precentage of hy-
bridization between E. coli DNA and 3 H-RNA extrac-
ted from E. coli in culture is higher that that between
P. fluorescens DNA and 3H-RNA extracted from P.
fluorescens in culture. It should be stressed that simi-
lar differences are observed when bacteria are placed
in 0.1 SSC instead of nutrient broth, The extension of
bacterial DNA transcribed in plant cells is also higher
when plants are dipped in E. coli than when they are
dipped in P. fluorescens,

The difference in the extent of E. coli DNA and
P. fluorescens DNA transcribed in plant cells is not
due to the fact that E. coli has a shorter division cycle
than P. fluorescens. In point of fact, although A. tume-
faciens has a shorter division cycle than E. coli, the
percentage of hybridization between the respective
DNA and ® H-RNA extracted from these bacteria in
culture is similar, and the extent of bacterial DNA
transcribed in plants which have been dipped in A.
tumefaciens or in E. coli is also identical. Moreover,
if 100 pg of chloramphenicol is added to a culture of
E. coli, protein synthesis is blocked, resulting in a
decrease in the rate of bacterial divisions but an in-
crease in the rate of RNA synthesis [9]. In the cells
of plants dipped in E. coli with 100 ug of chloram-
phenicol, harmless to the plant, there is a larger
part of the bacterial genome transcribed (fig. 3).

These results indicate that the part of the bacterial
genome transcribed in plant cells is dependent on the

part transcribed in the bacteria. It would be tempting
to postulate that the DNA naturally released from li-
ving bacteria [10] consists of extra copies or working
genes [11] which have been used for transcription
and are discarded during the renewal of DNA.

Further research based on these results is being
carried out to attempt to determine which are the
biochemical factors of competence in both donor
and acceptor cells.

Acknowledgements

This work was supported by a grant from the
Fonds National Suisse de la Recherche Scientifique.

References

[1] M. Stroun, P. Anker, P. Gahan and K. Sheikh in: Pro-
ceedings of the symposium on the uptake of informa-
tive molecules by living cells, Mol., 1970 (North Hol-
land, Amsterdam) in press,

{2] M. Stroun, P. Gahan and S. Sarid, Biochem. Biophys.
Res. Commun. 37 (1969) 652.

[3] M. Stroun, P. Anker and G. Auderset, Nature 227 (1970)
607.

[4] M. Stroun, FEBS Letters 8 (1970) 349.

{5] J. Marmur, J. Mol. Biol. 3 (1961) 208.

[6] E.K.F. Bautz and B.D. Hall, Proc. Natl. Acad. Sci. U.S.
48 (1962) 400.

[7] C. Gigot, G. Philipps and L. Hirth, J. Mol. Biol. 35 (1968)
311.

163



Volume 13, number 3 FEBS LETTERS March 1971

[8] D. Gillespie and S. Spiegelman, J. Mol. Biol. 12 (1965) [10] E. Ephrati-Elizur, Genet. Res. Cambridge 11 (1968)
829. 83.
[9] C.L. Wisseman, J.R., J.E. Smadel, F.E. Hahn and H.E. [11] S.R. Pelc, Nature 219 (1968) 162.

Hopps, J. Bacteriol, 67 (1954) 662.

164



