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ABSTRACT : Tabtoxin produced in Pseudomonas syringae pv. tabaci irreversibly inhibits its known
physiological target, glutamine synthetase, so that causes wildfire disease on leaves of host plant.

In this study, we examined a rapid and sensitive microbiological method for tabtoxin assay in several
media. In minimal A agar medium and minimal glucose agar medium, growth inhibition zone of Agrob-
acterium tumefaciens was larger than that of other indicator strain. However, mostly, growth inhibition
zone of indicator strains on the minimal glucose agar medium was smaller than that of on the miniaml
A agar medium. In complex agar medium, growth inhibithiton zone was not observed in all the tested
indicator strains. Pseudomonas syringae pv. tabaci produced more tabtoxin according to the incubation
time. When glutamine was added to the minimal glucose agar medium, growth inhibition zone of Agrob-
acterium tumefaciens was reduced.
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Table 1. Bacterial strains used in the development of a microbiological assay for tabtoxin.

Strain Source Genotype

Aerobacter aerogenes IFO 3317 Wildtype

Agrobacterium tumefaciens 1AM 1037 Wildtype

Bacillus subtilis 1FO 3007 Wildtype

Brevibacterium ammoniagenes IFO 12071 Wildtype

Escherichia coli C600 S.Y. Lee F rhi-1 thr-1 leuB6 lac Y1 fhu A21 sup E444
Micrococcus futeus IFO 3763 Wildtype

Sarcina marginata IFO 3066 Wildtype

Salmonella typhimurium LT-2G46 B.N. Ames hisG46

Xanthomonus campestris IAM 1671 Wildtype




312 Baik. Gu, Jun

FAbsted

Hit2 ol mE tabtoxin HAS HE

Psendomonas syringae pv. tabaci®] Toxin &
minimal glucose agar plateoll 20x4 A F3}o] |
0, 207C, 30T A 24x}7} vl eFs}od tabtoxin &
WAAA & & A AT FZ Agrobacterium tumefuciens
£ AH83tod FE A1 715 30T ol A 244)7F wl ofs}o]
Vel FA A 2] 8ES R Attt

uftA[ZHoll HE tabtoxin MAs HE

Minimal glucose agar plateel] Pseudomonas syr-
ingae pv. tabaci2] Toxin 3 W oFel -2 204l &} Z5}
of, 20°Coll A 14K 37} vokslo] tabtoxin
S WA A7) 2L Agrobacterium tumefuciens S X A
F2 Aaste] 2247 F 30Te)4 2441 7F oy
sho} hehbis 24 4 2| 8ke) 21712 u] 30 71 % shed

o
Zo o nE

HFA S0 il S HAL

Phaseolus vulgaris L. cv. Red Kidney2] <le]|
Pseudomonas syringae pv. tabaci Toxin' 1% A %38}
of Vel Al A FEE S Fig g 3ok
Toxin'#& HET AUl e AAH 2~3mA L2
Al HFHy S48 93] Veldigle v
Toxin™ & HEE delAe o HAE 3

Fig. 1. Tabtoxin-induceed chlorosis in Phaseolus vul-
garis L. cv. “Red kidney”leaves
(A) No toxin
(B) Toxin-induced halo

KOR. JOUR. MICROBIOL

2 4 gledv) o] ARE BEo) 2 shed Pseudomonas
syringae py. tabaci Toxin' tH-& tabtoxing] v} 4§ & &}
A 71alel] A& atelc).

Minimal A agar medium € A&t S4 ZAl

Escherichia coli®} Agrobacterium tumefaciens 5
R Al 52 AFE3)o] minimal A agar medium of] 4]
tabtoxing& 7 N& Arb= Fig. 2. 33 7Fghct
Escherichia coli 2] 73-%- 2] 7] 2k 3~4eme] Z=4] 4] %]
& el gl 2w Agrobacterium tumefaciens ]
4% oF 6n2] %2448k ey ek 9o

A A)FFE AHE-]E 2 Hs able29} 2otr). whebA

Fig. 2. Microbiological assay for tabtoxin by Escherichia
coli in minimal A agar medium
(A) Toxin®
(B) Toxin

Fig. 3. Microbiological assay for tabtoxin by Agrobac-
terium tumefaciens in minimal A agar Medium
(A) Toxin
(B) Toxin'
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Table 2. Microbiological assay for tabtoxin in mininal A agar mudium.

Strain Inhibition Colony

zone(cm) zone(cm)
Escherichia coli C600 34 1.5
Salmonella typhimurium LT-2G46 S 1.5
Aerobacter aerogenes - 1.5
Bacillus subtilis 5.5 1.5
Agrobacterium tumefaciens 6 1.5
Micrococcus luteus - 1.5
Sarcing marginata - 1.5
Brevibacterium ammoniagenes - 1.5
Xanthomonas campestris - 1.5

Table 3. Microbiological assay for tabtoxin in mininal glucose agar mudium.

Strain Inhibition Colony
zone(cm) zone(cm)
Escherichia coli C600 3 1.5
Salmonella typhimurium LT-2.G46 2 1
Aerobacter aerogenes - 1
Bacillus subtilis 3.5
Agrobacterium tumefaciens 4.5

Micrococcus luteus

Sarcina marginata
Brevibacterium ammoniagenes
Xanthomonas campestris

RV AR VIRV VTR TR TN

Agrobacterium tumefaciens7} tabtoxinel] 7}3 217}
g ubgg BelE o ddTh

Minimal glucose agar medium € AtE%t
F4HAL

Mimimal glucose agar medium & A}-£3}o]
tabtoxin & 74 4% A7 Fig. 4 ¥ Table 3 3}
z7¥akc}. Fig. 4 &= X R1gF2 Escherichia coli2}
Agrobacterium tumefaciens S AH4-3-& o FAH
FAA A g 2715 v wF Ao b7k oF 3em9}
4,5eme] FA] A 2| B el gl o o] 2Rt A=
mimimal A agar medium o M= f-+}3lich ofe}
] Agrobacterium tumefaciens 7} A% X A|HF
ZFol A& tabtoxindl] 7} & FAEF Jehfgl
=3

Complex agar medium £ AF28 54 Z{A}

NBYE ¢} nutrient agar mediumel 4] tabtoxin
S AR A} AL BE 2 A)F5=7} tabtoxin
o 21qt ZH A A FE A8 WAFA ehgkeh. me}
A Pseudomonas syringae pv. tabacit complex
medium o] A tabtoxin & YA 3)A] 2SS & 5
slde}. o12¥ Axe fdFEd Pseudomonas
syringae pv. phaseolicola7} complex mediumel] 4 &=
phaseolotoxin-g A 4 8}x] ¢t=r}= H.51(Staska-

{A) (B}

Fig. 4. Microbiological assay for tabtoxin by Escherichia
coli and Agrobacterium tumefaciens in minimal
glucose agar medium
(A) Escherichia coli C600
(B) Agrobacterium rumefaciens
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Fig. 6. Effect of temperature on tabtoxin production
(A) 10
(B) 20
(C) 30°C
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Fig. 5. Glutamine inhibition of Agrobacterium tumefaciens
by tabtoxin and its reversal by glutamine
(A) Minimal glucose agar medium
(B) Minimal glucose agar medium + glutamine
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