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Pseudomonas syringae pv. atropurpurea (abbrev., pv. atropurpurea) is the causal agent
of halo blight of Italian ryegrass (Lolium multiflorum Lam.). The bacterium produces
the phytotoxin ‘coronatine’ which is responsible for developing symptoms of halo blight!
2. Coronatine producing ability of the bacterium is associated at least partly with 58
Mdal plasmid named pCOR1®. Sato (1986) have reported that pCOR1 plasmid is lost
from the host bacterium pv. atropurpurea at a high frequency, accompanying with loss
of bacterial virulence, when the bacterium was inoculated into the leaves of tobacco or
Italian ryegrass?. Here, we report on the preliminary result that pCOR] plasmid was
also lost at a high frequency when the bacterium was cultured with tobacco cells.

Bacterial strain used in this experiment was pv. atropurpurea NIAES 1309 (furnished
from Dr. K. Nishiyama, Natl. Inst. Agro-Environment. Sci.). Tobacco (Nicotiana tabacum
L. cv. Xanthi nc and cv. Xanthi) cells were derived from mesophyll protoplasts cul-
turing in the Murashige and Skoog’s (MS) medium® supplemented with «-naphthalene
acetic acid (NAA, 1 ppm) and benzyl adenine (BA, 1 ppm). Nine ml of plant cell sus-
pension (2% 10* cell colony/ml) and one ml of bacterial suspension (usually 1Xx108 cell/
ml) were mixed and cultured in the MS medium containing mannitol (0.2 M usually, 0.5
M for protoplast culture) at 28 C in a stationary condition. After 1 to 2 weeks’co-cul-
tivation®, the suspension was appropriately diluted in sterile water, 0.2 ml of it was
spread on a King’s B (KB)” plate, and incubated at 28 C. Viable bacteria were count-
ed and a single colony isolation was carried out. Coronatine productivity of the isolates
thus obtained was examined by the potato tuber assay described by Nishiyama®. The
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test was repeated twice when negative reaction was observed. Furthermore, coronatine-
minus mutants (Cor—) were tested for the presence of pCOR1 plasmid according to the
procedures described by Birmboim and Doly®. Plasmid DNA was analyzed by electro-
phoresis at 100 volts in 0.8% agarose gel with Tris-borate buffer (89 mM Tris base,
2.5 mM disodium EDTA and 8.9 mM boric acid, pH 8.0) according to the procedures
described by Sato ef @l.®.

At first, pv. atropurpurea NIAES 1309 was cultured for 7 days with tobacco cells of
2 or 17 days after protoplast isolation. When the bacterium was cultured with 17 days
old tobacco cells at 28 C in the stationary condition, pCOR1 plasmid was lost at the fre-
quency of 2.8% and the total bacteria fairly increased in the medium during 7 days
(Table 1). Our recent data show that pv. atropurpurea tends to increase until 7 days
after inoculation and then, to decrease gradually in co-cultivation (unpublished data).
In contrast, when this bacterium was cultured with 2 days old tobacco cells, the loss
of pCOR1 plasmid was not detected in tested colonies and the viable count of bacteria
decreased drastically. Without plant cells it decreased also drastically in number, and
none of survived bacteria lost their plasmid. Similar result was obtained in co-culti-
vation experiment at high temperature (37 C) beyond the range of growth temperature
of the bacterium, although it has been reported that Ti plasmid of Agrobacterium tume-

Table 1. Loss of pCOR1 plasmid in P. syringae pv. atropurpurea NIAES 1309 by co-cultivation
for 7 days with tobacco (Xanthi nc) cells

Tobacco cell Incubation temp. Frequency of loss® | Bacterial multiplication
(growth stage)
17 days® cell 28 C 3/108(2.8%) +(ca. 20°?)
2 days cell 28 C 0/ 81C 0 %) —(ca. 2.0x107%)
no cell 28 C 0/ 45 0 %) —(ca. 2.0x10™%
17 days cell 37 C 0/7 (0 %) —(ca. 1.5x107%)
2 days cell 37 C 0/6 (0 %) —(ca. 5.0%x10-%)
no cell 37 C Not tested —(less than 5.0x10-%)

a) Days after protoplast isolation.
b) Number of pCOR1™ isolates/Number of isolates tested.
¢) Number of survived bacteria/Number of inoculated bacteria.

.

TFig. 1. Tobacco plant cells (40days) used in co-cultivation experiment. Bar : 100xpm
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Table 2. Loss of pCOR1 plasmid in P. syringae pv. atropurpurea NIAES 1309 by
co-cultivation with tobacco cells

Tobaceo cell bacItré?"(i:a?llact(frtlic. Incubation period Frequency of loss®
(growth stage®’) (cell/mb) (day)

Xanthi nc (40days) 1x107 12 5/50(10%)

X. nc (40days) 1x 108 6 5/75C 7%)

X. nc (40days) 1x108 12 17/48(35%)

X. nc (60days) 1%108 8 6/64( 9%)

X. nc (60days) 1x108 14 8/66(12%)

Xanthi (60days) 1Xx108 8 2/46( 4%)

X. (60days) 1Xx108 14 5/66( 8%)

a) Days after protoplast isolation.
b) Number of pCOR1™ isolates/Number of isolates tested.

faciens is lost at high temperature®.

Next, we tried to culture pv. atropurpurea NIAES 1309 together with plant cells of
older growth stage (40 and 60 days) at 28 C. As shown in Table 2, pCOR1 plasmid was
lost at high frequencies ranging from 4% to 35% in these co-cultivation experiments.
The highest frequency (35%) was obtained in the co-cultivation with 40 days old plant
cells (Fig. 1). These values fell within the range of the frequencics in the inoculated
plants previously reported?®.

These results suggest that tobacco plant cells, especially around 40 days old cells,
may produce some substance effective to lose pCOR1 plasmid from the bacterium. The
substance may inhibit the gene expression of replication or partition of pCOR1 plasmid,
or it may affect favourably on the survival of plasmid-free bacteria. To our knowledge,
the fact that virulence related plasmid of phytopathogenic bacteria is lost by co-cultiva-
tion with plant cells has not been reported in any other bacteria.

The authors are grateful to Dr. K. Nishiyama, Natl. Inst. Agro-Environment. Sci., for supply-
ing the bacterial cultures.
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purea ® pCORL 7°F 2 3 N OSSR HER

P. syringae pv. atropurpurea NIAES 1309 #kA & ~otfagiiifas S22 &Ik - TABED =
0+ F VELATRT 7 23 F pCORL BEHEICKRES NI, TOHMEIT 4 S afiilnLE HIcEEs N
17 B0 £ s afifa s OHLEHR T 3 %, 40 B MEEMIRT 7 ~36%, 60 R MIEEHMIET 4 ~12% DET
pPCOR1 DEEMIAHEL - 7co —75 2 BT (P r + 777 2 1) L OMERERE, H20EHEMOLTEIA
BT OB oo TNHDHRERID, KEDOT 5 R I NOMBUISZIEIEL 12 2 N afllah SEL SN EMA
SDOYBEIC L DFEEIN LSO EHERL 1.
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