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USE OF RANDOM AMPLIFIED POLYMORPHIC DNA (RAPD)-

POLYMERASE CHAIN REACTION (PCR) ANALYSIS TO
FINGERPRINT SOME RHIZOBIUM LEGUMINOSARUM
BIOVAR VICEAE ISOLATES

[11]

Abdel-Fattah!, H.L; Sonya H. Mohamed?®; Sh.M. Selim’
and M. S. Sharaf’

ABSTRACT

A trial was performed to use the molecular markers to differentiate between jen
isolates of Rhizobium leguminosarum biovar viceae varied in their abilities to phage
susceptibility (one isolate sensitive to lytic phage, four isolates sensitive to temper.
ate phage, four isolates lysogenic and one isolate resistant to phage). The nucleje
acids of these isolates were extracted, purified and separately used as templates for
PCR analysis using ten short oligonucleotides (OP-A01, OP-A0S, OP-Al6, Op.
A18, OP-B02, OP-BO3, OP-B04, OP-B06, OP-B08 and OP-B10) of arbitrary
nucleotide sequences. The amplified DNA polymorphisms were electrophoresed on
1.2% agarose gel in TAE buffer. The molecular relationship between the tep
applied isolates was determined. Results of random amplified polymorphic of DNA
(RAPD)- polymerase chain reaction (PCR) showed that, polymorphic (not common
for all isolates) as well as monomorphic (common for ail isolates) fragments were
obtained for each isolate. The nurnber of amplified fragments as expected was dif-
fered with some different oligonucleotides. In some cases, the number and size of
amplified fragments differed from one isolate to another for the same oligonucleo-
tide. In addition, unique band(s), whatever present or absent, were characterized for
some isolates. Statistical analysis of RAPD-PCR polymorphisms and the phyloge.
netic tree revealed a degree of similarities ranged from 90.4 to 99.1 %. Therefore,
the results of this research paid an attention to encourage the use of RAPD-PCR
technique as a new sensitive and reliable molecular tool for fingerprinting the
Rhizobium strains.
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INTRODUCTION

The leguminous crops play a signifi-
cant and fundamental role in agriculture
production. The Nile valley has adequate
levels of native populations of Rhizobium
leguminosarum permitting the develop-
ment of a good symbiotic nitrogen fixa-
tion system (Hamdi, 1982). Teaum-
roong and Boonkerd (1998) reported
that rhizobia have been extensively used

in agricultural systems for enhancing the .

ability of legumes to fix atmospheric ni-
trogen. Keyser and Cregan (1987)
showed that competition from indigenous
Rrhizobium strains usually limits the per-
formance of the inoculant strains. It is
therefore important to distinguish inocu-
lant strains from other indigenous rhizo-
bia and to identify the strain responsible
for nodulation.

In the 1980s, the stability of markers that
were used for the identification of rhizo-
bial field isolates was crucial importance
for successful interpretation of results
from inoculation and competition ex-
periments. The identification methods
commonly used were phage typing
(Bromfield et al 1986), intrinsic antibi-
otics resistance “IAR” (Kremer and Pe-
terson, 1982 and El-Hassan et al 1986),
protein profiles and serological properties
(Bohlool and Schmidt, 1980; Martens-
son and Gustafsson, 1985 and Demezas
and Bottomley, 1986). Either separately
or in combination some of the previous
method and plasmid profiles were also
used for evaluating the diversity of in-
digenous rhizobia in soil (Brockman and
Bezdicek, 1989).

De Bruijn (1992) developed new ap-
proaches to evaluate the diversity of in-
digeneous rhizobia using the polymerase
chain reaction (PCR). Dovkishinevsky et

al ;(1996) determined the cultural and
physiological properties, serology, plas-
mid profiles and infective traits for 23

. strains of rhizobia from various Hedys-

arum species. They reported that no par-
ticular plasmid profile pattern was' ob-
served in relation to the host or geo-
graphical region of the strains. They also
used the random amplified polymorphic
DNA (RAPD) fingerprinting method with
five H. coronarium and three H. alpinum
strains. Perret and Broughton (1998)
used the targeted PCR fingerprinting
(TPF) technique for rapid identification
of Rhizobium strains as well as descrimi-
nating between  Rhizobium species
NGR234 and R fredii USDA257 using
PCR primers specific for the nifff and
recA genes.

In this study, a trial to use the mo-
lecular markers via RAPD-PCR analysis
to fingerprint ten R. leguminosarum bio-
var viceae varied in their abilities to
phage susceptibility was carried out.

MATERIAL AND METHODS

Source of Rhizobium isolates

Ten isolates of R. leguminosarum
biovar viceae (S2, S23, d89, A107, S112,
S24, 141, D96, D97 and 2435) varied in
their phage susceptibility (Table, 1) were
obtained from the Department of Agri-
cultural Botany, Faculty of Agriculture,
Zagazig University, Zagazig, Egypt.

Samples preparation

The isolates of Rhizobium were grown
in Rhizobium minimal medium (RMM,
Broughton et al 1986). Fifty ml portions
of the medium were dispensed into 250-
ml conical flasks. Five ml of the inocu-
lum of each of the ten Rhizobium isolates
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Tablc I. Sourcc and phage susceptibility of R. leguminosarum biovar viceae
isolates (Radwan, 2000)
Rhizobium isolatc Name  Source Phage susceptibility
1 S2 Sharkia Sensitive to lytic phage
2 S23 Sharkia Sensitive to temperate phage
3 d89 Dakahlia Sensitive to temperate phage
4 Al07 Alexandria Sensitive to temperate phage
5 S112 Sharkia Sensitive to temperate phage
6 S24 Sharkia Lysogenic isolate
7 141 Ismalia Lysogenic isolate
8 - D96 Damietta Lysogenic isolate
9 D97 Damietta Lysogenic isolate
10 2435 USAD-USA Resistant strain (standard)

were added to each flask, then incubated
at 28°C+2 for 34 days on a rotary shaker
(120 rpm). Two flasks were used for each
isolate and a flask was left without in-
oculation to serve as control.

DNA extraction of Rhizobium isolates

The total nucleic acid extracts were
prepared based on the method re-
comended by Marmur (1961) and
Mohamed et al (2001) with some
modifications. Five ml of each culture
were transferred into a fresh centrifuge
tube and equal volume of phenol: chloro-
form (v:v) mixture was added. The mix-
ture was handly shaked gently for two
times followed by centrifugation at 13000
rpm at room temperature (RT). To the
upper phase an equal volume of chloro-
form was added and again handly shaked
gently for 15 sec. The mixture was then
centrifuged for 15 min at 13000 rpm at
RT. The upper layer was transferred to a
new tube and double volumes of cold

absolute ethanol and tenth volume of 3M
sodium acetate (pH 5.2) was added fol-
lowed by incubation at-20°C overnight.
The pellets of nucleic acids were col-
lected by centrifugation at 14000 rpm for
20 min at 4°C followed by washing with
70 % ethanol, brief drying and resus-
pended in 500 pl of TE buffer (Sam-
brook et al 1989).

DNA purification

To the nucleic acids suspension, the
nibonuclease (free DNase) was added
with a final concentration of 1 ug/ml
followed by digestion for 30 min at 37°C
in a water bath. The protein molecules
were removed by adding the proteinase K
with a final concentration of 50 pg/ml
followed by incubation for 1 hr in a water
bath. The DNA was then re-extracted
with phenol/chloroform and precipitated
as mentioned above (Mohamed et al
2001).
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Purity and concentration of DNA

The purity and concentration of DNA
extracts of the ten Rhizobium isolates
were determined as recommended by
Brown (1990) using the ultraviolet ab-
sorbence spectrophotometer (Model Du-
40 spectrophotometer Beckman). With a
pure sample of DNA the Aygys0is 1.8-2,
the DNA concentration was then adjusted
to 100 ng/ul.

Primers used for RAPD-PCR

Ten decamer oligonucleotide primers;
OP-A01, OP-A05, OP-Al6, OP-AIS,
OP-B02, OP-B03, OP-B04, OP-B06, OP-
B08 and OP-B10 from OPERON Tech-
nologies, Alameda, CA,, kits A and B,
were used for RAPD-PCR. The nucleo-
tide sequences of the applied primers are
presented in Table (2).

RAPD-PCR

RAPD-PCR was carried out based on
the procedure described by Mohamed et
al (2001). The amplification reaction was
conducted on a volume of 50 pl. Each
reaction mixture contained 100 ng geno-
mic DNA (as a template), 50 pmole
primer, 2 units of Tag DNA polymerase
(Promega Crop., Madison, WI, USA), 5
ul of 10X-PCR buffer, 3 mM MgCl,, 0.2
mM dNTPs (dATP, dCTP, dGTP and
dTTP) and deionized distilled water
(dd.H;O). The PCR amplification was
performed in a Perkin-Elmer GeneAmp
PCR System 2400 for 35 cycles after
initial denaturation for 5 min at 94°C.
Each cycle consisted of denaturation at
94°C for | min, annealing temperature at
37°C for 2 min and extension at 72°C for
2 min. The final primer extension cycle
was extended to 7 min.

DNA clectrophoresis

The amplified products were resolved
by electrophoresis in a 1.2 % agarose gel
in TBE buffer at 100 volts for 1 hr
(Sambrook et al 1989). PCR products
were visualized by staining gel with
ethidium bromide (0.5 pg/ml) and photo-
graphed under UV light using a Polaroid
camera,

RAPD analysis

Amplified products were visually ex-
amined and scored as present (1) or
absence (0). Bands of the same mobility
were scored as identical. The similarity
coefficient (F) between isolates was de-
fined by the formula of Nei and Li
(1979). A dendrogram was derived from
the distance by unweighted paired-group
method, arithmetic mean (UPGMA)
contained in the computer program pack-
age NTSYS 1.5 (Rohlf, 1990).

RESULTS AND DISCUSSION

Williams et al (1990) were the
first who described a new DNA
polymorphism assay based on the
amplification of random DNA
segments with single primers of
arbitrary nucleotide  sequence
called random amplified polymor-
phic DNA (RAPD). These poly-
morphisms, simply detected as
DNA segments which amplified
from one parent but not the other
inherited in a Mendelian fashion
and can be used to construct ge-
netic maps in a variety of species.
Those results suggested that these
polymorphisms be called RAPD
markers.
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Table 2. The nucleotide sequences of the primers used for

RAPD-PCR analysis

No. Primer names Sequences (57-----3")
1 OP-A01 CAGGCCCTTC
2 OP-A05 AGGGGTCTITG
3 OP-Al6 AGCCAGCGAA
4 OP-A18 AGGTGACCGT
5 OP-B02 TGATCCCTGG
6 OP-B03 CAT CCCCCTG
7 OP-B04 GGA CTGGAGT
8 OP-B06 TGCTCT GCCC
9 ‘OP-B08 GTC CAC ACGG
10 OP-B10 CTGCTGGGAC

In this study ten isolates of R. legumi-
nosarum biovar vicege varied in their
susceptibility to phage were used. Data
of RAPD-PCR presented in Tables (3),
@), 5, 6), (D, (8), (9),(10), (11) and
(12) and Figures (1), (2), (3), (4) and (5)
clearly ‘indicated difference and relation-
ship between the ten applied R. legumina-
sarum biovar viceae isolates based on
RAPD-PCR fingerprinting analysis. The
present data therefore confirms those of
belonging to the same species.

The absence of amplified bands was
observed in the negative controls revealed
that the reaction mixtures were free from
any strange DNA contamination. For
each isolate, number of amplified frag-
ments differed with different primers, as
expected (Table, 13) was found. As the
number of produced fragments for these
isolates under investigation was ranged
from 51 to 58 out of 62 fragments pro-
duced using the ten applied primers (Ta-
ble 13). On the other direction, the num-

ber and size of amplified fragments dif-
fered from one isolate to another for the
same primer. Moreover, the isolates were
characterized by unique band(s) with the
same primers used (Table, 14). In other
word, 7, 7, 4,3,3,2,3,4,7and 4 out of
15 unique fragments were obtained with
the ten Rhizobium isolates, respectively.
However, some bands were common for
all isolates (Monomorphic bands).
Statistical analysis of RAPD-PCR poly-
morphisms revealed a degree of similari-
ties with ratio from 90.4 to 99.1 % be-
tween the Rhizobium isolates (Table, 15).

In addition, data of DNA fingerprint-
ing based on RAPD-PCR represented in
Table (15) and Figure (6) confirmed the
geographical distribution of the Rhizo-
bium isolates under investigation. As the
phylogenetic tree in Figure (6) showed
that isolates 5, 6 and 7 obtained from
Sharkia and Ismalia soils represented a
cluster with similarity ranged from 97.2
to 99.1%. Isolates 1, 2 and 3 obtained
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Table 3. Scoring the amplified fragments produced using OP-A0! primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

_ R. leguminosarum biovar viceae isolates

Fragment M, (bp)
1 2 3 4 5 6 7 8 9 10

F1 2500 1 1 1 1 1 1 1 1 1 1

Table 4. Scoring the amplified fragments produced using OP-A05 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M, (bp) R. leguminosarum biovar viceae isolates

1 2 3 4 5 6 7 8 9 10
F2 4885 1 1 1 1 1 1 1 1 1 1
F3 2222 o o o0 1 O 0 O O O 0
F4 1912 1 1 1 1 1 1 1 1 1 1
F5 1449 1 1 1 1 1 1 1 1 1 1
Fé6 1235 1 1 1 1 1 1 1 1 1 1
F?7 1169 o o 0 o0 o o0 O 1 1 1
F8 0953 . 1 1 1 1 1 1 1 1 1 1
F9 0320 O 0 0 0 o0 o0 o0 1 1 1

Table 5. Scoring the amplified fragments produced using OP-A16 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1).

Fragment M, (bp) R. leguminosarum biovar viceae isolates
1 2 3 4 5 6 7 8 9 10
F10 2728 1 1 1 1 1 1 1 1 1 1
. F11 1927 1 1 1 1 1 1 1 1 1 1
F12 1460 1 1 1 1 1 1 1 1 1 1
F13 1223 1 1 1 1 1 1 1 1 1 1
Fl4 1103 1 1 1 1 1 1 1 1 1 1
F15 0951 1 1 1 1 1 1 1 1 1 1
F16 0539 1 r 1 1 1 1 1 1 1 1
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Table 6. Scoring the amplified fragments produced using OP-A18 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M, (bp) R. leguminosarum biovar viceae isolates
1 2 3 4 5 6 7 8 9 10
F17 2042 1 1 1 1 1 1 1 0 1 1
F18 1645 1 1 1 1 1 1 1 1 1 1
F19 1417 1 1 1 1 1 1 1 1 1 1
F20 0999 1 1 1 1 1 1 1 1 1 1

Table 7. Scoring the amplified fragments produced using OP-B02 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1) -

Fragment M, (bp) R. leguminosarum biovar viceae isolates

1 2 3 4 5 6 7 8 9 10
F21 4600 1 1 0 0 0 0 0 0 0 0
F22 4500 0 0 0 0 0 0 0 0 1 0
F23 2188 1 1 1 1 1 1 1 1 0 1
F24 2154 0 0 0 0 0 0 0 0 1 0
F25 1482 1 1 1 1 1 1 1 1 1 1
F26 0650 1 1 1 1 1 1 1 1 1 1

Table 8. Scoring the amplified fragments produced using OP-B03 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M; (bp) R. leguminosarum biovar viceae isolates
1 2 3 4 5 6 7 8 9 10
F27 3700 1 1 0 0 0 O O o0 1 0
F28 2629 1 1 1 1 1 1 1 1 1 1
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Table 9. Scoring the amplified fragments produced using OP-B04 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M, (bp) R. leguminosarum biovar viceae isolates

1 2 3 4 5 6 7 8 9 10
F29 4000 0 0 o0 1 0 1 1 1 1 1
F30 279 1 1 1 1 1 1 1 1 1 1
F31 2265 1 1 1 1 1 1 1 1 1 1
F32 1946 1 1 1 1 1 1 1 1 1 1
F33 1742 1 1 1 1 1 1 1 1 1 1
F34 1498 1 1 1 1 1 1 1 1 1 1
F35 1327 1 1 1 1 1 1 1 1 1 1
F36 1134 1 1 1 1 1 1 1 1 1 1
F37 0950 1 1 1 1 1 1 1 1 1 1
F38 0852 1 1 1 1 1 1 1 1 1 1
F39 0774 1 1 1 1 1 _1 1 1 1 1

Table 10. Scoring the amplified fragments produced using OP-B06 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M, (bp) R. leguminosarum biovar viceae isolates

1 2 3 4 5 6 7 8 9 10
F40 2618 0 0 1 1 1 1 1 1 1 1
F41 21 1 1 1 1 1 1 1 1 1 1
F42 1787 1 1 1 1 1 1 1 1 1 1
F43 1580 1 1 1 1 1 1 1 1 1 1
F44 1356 1 1 1 1 ‘ 1 1 1 1 1 1
F45 1057 1 0 1 1 1 1 1 0 0 1
F46 0920 0 1 0 0 0 0 0 1 1 0
F47 0849 0 1 0 0 o0 0 0 0 1 0
F48 0796 1 1 1 1 1 1 1 1 1 1
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Table 11. Scoring the amplified fragments produced using OP-B08 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

147

Fragment M, (bp) R. legumhtl(tosgp{m biovar viceae isolates

1 2 3 4 5 6 7 8 9 10
F49 3293 1 1 1 1 1 1 1 1 1 1
F50 2788 1 1 1 1 1 1 1 1 1 1
F51 1926 1 1 1 1 1 1 1 1 1 1
F52 1702 1 1 1 1 1 1 1 1 1 1
F53 1518 1 1 1 1 1 1 1 1 1 1
F54 1315 1 1 1 1 1 1 1 1 1 1
F55 1000 0 1 0 1 1 1 1 1 1 1
F56 0698 1 1 1 1 1 1 1 1 1 1

Table 12. Scoring the amplified fragments produced using OP-B10 primer based
on RAPD-PCR of DNA extracted from ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1)

Fragment M (bp) R. leguminosarum biovar viceae isolates
1 2 3 4 5 6 7 8 9 10
F57 4531 1 1 1 1 1 1 1 1 1 1
F58 2025 1 1 1 1 1 1 1 1 1 1
F59 1556 1 1 1 1 1 1 1 1 1 1
F60 1267 1 1 1 1 1 1 1 1 1 1
F61 0933 1 1 1 1 1 1 1 1 1 1
F62 0820 1 1 1 1 1 1 1 1 1 1
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Table 13. Number of amplified fragments of ten R. leguminosarum biovar
viceae isolates (1-10, Refer to Table 1) based on RAPD-PCR
analysis using ten random primers

Primers TNAF R. leguminosarum biovar viceae isolates . .
o 1 2 3 4 5 6 7 8 9 - 10
OP-A01 1 1 1 1 1 1 1 1 1 1 1
OP-A05 8 5 5 5 6 5 5 5 7 7 7
OP-Al6 . 7 7 7 77 71 1 17 7 7 7
OP-Al8 4 4 4 4 4 4 4 3 4 4 4
OP-B02 6 4 4 3 3 3 3 3 3 4 3
OP-B03 2 2 2 1 1 1 1 1 1 2 1
OP-B04 11 10 10 10 11 10 11 11 11 11 11
OP-B06 9 6 7 7 7 71 71 1 7 8 7
OP-B08 8 7 8 7 8 8 8 8 8 8 8
- OP-B10 6 6 6 6 6 6 6 6 6 6 6
Total 62 52 54 51 5S4 52 53 52 57 58 55

TNAF: Total number of amplified fragments.

Table 14. Number of polymorphic and unique fragments of ten R. leguminosarum bio-
var viceae isolates (1-10, Refer to Table 1) based on RAPD-PCR analysis
using ten random primers

Primers TNAF l\%(l?p) of P;z eslent (+? or absm ) of unique 'markers
(TUF) nique . leguminosarum biovar viceae isolates
band 1 2 3 4 5 6 7 8 9 10
OP-A01 1(0) * * ¥ * % * x * * %
OP-A05 8(3) 2222 - - -+ - - - - -
1169 - e e e e e -+ o+ o+
0320 o s
OP-Al6  7(0) * * o+ 2 x  * Kk X X % *
OP-A18  4(1) 2042 - e e e e e+ e . -
OP-B02 6(4) 4600 + + - - - a4 e .. -
4500 I . T T -
2188 + + + + + + + + - +
2154 I e T -
OP-B0O3 2(1) 3700 I
OP-B04 11(1) 4000 + + o+ -+ . - - - -
OP-BO6 94 2618 + + - - - - e L. -
‘ 1057 + - + + 4+ + + - - +
0920 -+ - - - - -+ o+ -
0849 -+ - - - - - -+ -
OP-B0O8 8(1) 1000 + -+ - - - .. -
OP-B10 6 * * * * * * * * * * *
Total 62 15 7 7 4 3 3 2 3 4 7 4

*: No unique bands were amplified.  +: Present. -: Absent.

Arab Univ. J. Agric. Sci., 11(1), 2003



Fingerprint of some rhizobia 149

|

W=N123456789w

12.000 -
4.000 -

2.000 -
1.000 -

0.500 -

B R ™ I S s S S Ry Ty

sl dEBNEE

Figure 1. 1% agarose gel in TEB buffer stained with ethidium bromide showing RAPD-
PCR polymorphism of DNA of ten R. leguminosarum biovar viceae isolates
(1-10, Refer to Table, Lanes, 1-10, respectively) using OP-A01 (Upper) and

OP-OA05 (Lower). M: DNA marker (1 Kb ladder, 500, 1000, 2000, 4000
and 12000 bp)
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Figure 2. 1% agarose gel in TBE buffer stained with ethidium bromide showing RAPD-
PCR polymorphism of DNA of ten R. leguminosarum biovar viceae isolates
(1-10, Refer to Table 1, Lanes, 1-10, respectively) using OP-A16 (Upper)

and OP-OA18 (Lower). M: DNA marker (1 Kb ladder, 500, 1000, 2000,
4000 and 12000 bp).
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Fxgure 3 1% agarose gel in TBE buffer stained with ethidium bromide showing RAPD-
PCR polymorphism of DNA of ten R. leguminosarum biovar viceae isolates
(1-10, Refer to Table 1, Lanes, 1-10, respectively) using OP-B02 (Upper) and
OP-B03 (Lower). M: DNA marker (1 Kb ladder, 500, 1000, 2000, 4000 and
12000 bp).
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Figure 4. 1% agarose gel in TBE buffer stained with ethidium bromide showing RAPD-
PCR polymorphism of DNA of ten R. leguminosarum biovar viceae isolates
(1-10, Refer to Table 1, Lanes, 1-10, respectively) using OP-B04 (Upper) and
OP-B06 (Lower). M: DNA marker (1 Kb ladder, 500, 1000, 2000, 4000,
12000 bp).
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Figure 5. 1% agarose gel in TBE buffer stained with ethidium bromide showing RAPD-
PCR polymorphism of DNA of ten R. leguminosarum biovar viceae isolates
(1-10, Refer to Table 1, Lanes, 1-10, respectively) using OP-B08 (Upper) and
OP-OB10 (Lower). M: DNA marker (1 Kb ladder, 500, 1000, 2000, 4000
and 12000 bp).
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Table 15. Similarity between ten R. leguminosarum biovar viceae isolates (1-10, Refer
to Table 1) based on RAPD-PCR analysis using ten random primers

Similarity between ten R. leguminosarum biovar viceae isolates
Isolates Location
1 2 3 4 b 6 7 8 9 10
1 Sharkia 100 981 980 943 953 942 943 922 944 933
2 Sharkia 100 962 926 936 925 926 904 964 93.5
3 Dakahlia 100 942 933 941 923 920 925 932
4 Alexandria 100 954 943 944 942 927 935
) Sharkia 100 972 991 952 973 944
6 Sharkia 100 981 961 944 933
7 Ismalia 100 962 964 953
8 Damietta 100 943 932
9 Damietta 100 936
10 USAD-USA 100
CASE 0 5. 10 o 2 =z
Label Num +4~———=~=—- $ommmm + + -
150.05 5 :I
1s0.07 1 -
1S0.06 6
1s0.09 - 9
1s0.08 8
1S0.04 4
150.10 10
1s0.01 1 . d
'130.03 3 ——-——J
150.02 2

Figure 6. Dendrogram showing molecular relationship between ten R. leguminosarum
biovar viceae isolates (1-10, Refer to Table 1, 1-10, respectively) based on
RAPD-PCR analysis.
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from Sharkia and Dakahlia represented a
cluster with 96.2-98.1% homology. While
isolates 8 and 9 that obtained from
Damietta soil were close to each other.
Finally isolates 4 and 10, which obtained
from Alexandria and USAD-USA, re-
spectively, created a separate group for
each other. This study also recommends
the use of RAPD-PCR technique as a new
molecular tool for detection of bacteria as
the technique is fast, technically easy and
requires little materials. Most impor-
tantly, no previous nucleotide sequence
information is needed for the construction
of primers. Application of the RAPD
assay is a good technique in find-
ing genetic variations where it had
not previously been recognized,
and is confirming differences that
have been detected by other meth-
ods of characterization (Williams
et al 1990). Furthermore, many mark-
ers can readily be identified for a variety
of taxonomic levels.

The use of RAPDs for the typing of
microorganisms has documented by sev-
eral investigators (Fouly et al 1994; Huff
et al 1994; Amoah et al 1995; Fouly and
Wilkinson, 1999; Mohamed ef af 2001;
El-Helali, 2001 and Mahfouz and
Mohamed, 2002). The RAPD assays
were successfully used in identifying
conserved regions of actinomycete ge-
nomes using various arbitrary primers as
well as pUCI18/19 ‘reverse’ sequencing
primers (Mehling et al 1995).
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