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AnsTrRacT.— Hlectrophoratic patierns
of buffer-scluble proteing extracted from
baceterial cells were used as an ald in
the precige identification of organisms
respongible for the angular leaf spot
digease of strawberrics. Isolate K-1 was
found identieal to X. fragerice and hoth
of them ontirely differed from 1isclate
1L-2 in respect of number, position,
width, and dengity of the Pands. Tho
usaimlness of the technigue as an ad-
junet to other criteria used In the diag-
nostic  investigations and faxonomie
studies is stated.

A bacterial disease of strawberry
with wymptoms suggestive of |[those
cansed by Xenthomonas [ragurice
were ohserved in epiphytotic propor-
tions on variety Dixieland in|Ken-
tucxy during Juang, 1965 (Powell
and Khare, 1967). [solations|from
infected leaves appeared to be easy
to vbtain but typical symptoms were
not obtained from greenhouse inocu-
lations and bicchemical tests gf the
isolate did not conform to those de-
seribed by Kennedy and King
(1962). Further studies showed that
a vontaminant was involved in the
1solation. Thus, two differenti bac-
teria, Kentucky-1 (IK-1) and | ien-
tueky-2 (K-2) were separated by di-
lution and studied. K-1 wus| very

-gimilar to, X. frugerize in physio-
chemical propertics, and whoen vsed
in pure enliure produnced fairly
typieal symptoms of the disease|when
plants were inoeulated. Tsolate K-2

[1

differed from IX-1 in both cenltural
and biochemical propertics and also
proved Innocuous to strawberry
(Powell and IKhare, 1967).

Currently considerable attention
s being paid to the use of gel elec-
trophoresis in elinical diagnosis and
in numerong other biochemical diag-
nostic  investigations in  Jdifferent
fieldy {Gottlich and Ilepden, 1966,
Kates and Goldstein, 1964; Levi-
tron, Mycrs and Grunbaum, 1964 ;
Macko, Novacky and Stahmann,
1967 ; Vaughan, Wuaite, Boulter and
Waiterg, 1963). Polyacrylamide gel
electrophoresis was implemented ax
an additional tocl for the precise
idenfification of bacteria.  Eleciro-
phoretie patterng of the soluble pro-
teing of I-1 and K-2 were compared
with the protein patterns of a pure
cultnre of X. fragerize (Minnesota
igolate) which was obtained from B.
W. Kemnedy, University of Minne-
sofa.

Mareriang anp METHODS

The organisms were purifled and cul-
tured on Modilled Emergon's medium
{MEJM) of the following ecomposition
(IReinhardt and Powell, 19603 :

Yoast extract, 1.0g; peplone, 4.0g;
Leel extract, 4.0g; dextrose, 1.0g; Na(l,
2.5g KHPO, 5.0g; K.HPC,, 8.0g; apar,
20.0g; distilled watfer to one liter.

A loop of bacteria from 45 hours-old
MEDM plates was nsed to inoculato 50 ml

cof MEB broth (MEM minus agar), con-
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talned in 125 ml Erlenmyer flask, After
12 hours of incubation the inoculum
was added to another 2 liter Fernberg
flagk containing %00 ml MEM broth
which was then agitated over a recipro-
cating shakor (90 cycles/min.) for 48
hours at room temperature (25°-28°
G},

Baeteria were harvested by centrifu-
gation at 3500 x G for 20 minutes, The
supcrnatapt was discarded. The pellet
was washed three times in phosphate
buffer (0.1M; pTHl 7.03 to remove the
nutrients, Bacteria were suspended in
ihe chilled buffer, 4 ml, and subjected
to ponifieation (rupturing the cell wall
by sonic oscillation) at 0°C for 10 min-
utes, The extracts were centrifugerd at
106,000 = ( (8pineo TUltracentrifuge
Model L, Retor No. 40) for one hour at
4° €. The resultant clear slupernatant
wag decanted and the volame of each
sample reqnired to give about 125 ug
protein for elecirophoresis was detor-
mined by Lowry's Folin test (Lowry,
Rogebrough, Farr and Randall, 19513,

The dise electrophoresis apparatus
(Model 12), materials sold az a - 800-
pack unit No. 400 P, by CANALCOD
Corporation, Bethesda, Maryland, wasg
used, The procedure was used as de-
seribed by Travis (1964) with some
modiflications (Gl and Powell, 1967},
" 8ix replications were ohserved in each
run of each isolate, and several runs
were made from each protein prepara-
tlon. The experiments wore Tepeated
with fresh, and frozen extracts pre-
pared at enfively different times.

RestLTs AND DigcUSSION

Investigations were first condueted
on the reprodueibility of the frae-
tiomation method. Hleetrophoretie
protein patterns of each isolate ex-
smined were found identical when
tested nnder standardized conditions
regardless of whether the extract was
fresh or frozen. The reproducibility
of the patterns was further checkad
and found consistent when an ex-
tract preparation of g different enl-
ture of the same isolate but grown
at different times was employed. Thiy
substantiates the earlier studies
(Chang, 3RB and Steward, 1962;
Steward and Barber, 1864)- that
showed reproducibility of the pro-
tein patterns of Newrosporg cresso.

Data (IFig. 1 and 2), based on -

number, pesition, density, and width

of the band, demonstrated that iso-
late K-1 was similar to Minnesota !

isclate (X. fragarice) in its electro-
phoretic pattern. Also, both of them
differ cntirely from isolate K-2 in
this respect. Home similarities in
the protein patterns, band P, 1, and
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separation of the huifer-soluble
izolate (X. fragarice).
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proteing of isolate K-1 compared with Minnesota

Below: A microdensitometric scan of the buffer-soluble proteing of -2 isolate
bearing little similarities with the other two isolates.

R, appeared identical within the
three isolates. Ilowever, this does
‘not warrant considering K-2 as an-
other isolate of X, fragarice. Ldenti-
cal or nearly identical protein pat-
terns of several isolates within the
gpecies have been reported in Agro-
bacterium (Huisingh and Durbin,
1965}, Erwinie amylovera (Smith,
1967) and in fungi {Clare and Zent-
myer, 1966 ; Durbin, 1966; Gill and
Powell, 1967). In comtrast to the
above results Gottlieb and ITepden
{196G) observed wvariations in the
electrophoretic behavior of isolates
of a single specics of Streptomyces.
It is strongly emphasized that only
organisms in pure culture should be
tesfed by this technigue.

The observations presented in this
paper support the faet that K-1
ig another isolate of X. fragarice
whereas K-2 is a different bacterium
and is a contaminant bearing no
resemblence to X. fragarige physiol-
ogically, puthologically, { Powell and
Khare, 1267 or electrophoretically.

The eonsistent reprodueibility of
this technique, the identieal be-
havior of the isolates within a spe-
cies, X. fragariae, and the differ-
ences deteeted between species sug-
west that polvacrylamide gel elec-
trophoresis 1s a useful technique for
the precise identification of phyto-
pathogenie haeteria and it shonld
prove a useful adjunet in taxonomic
investigations.
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