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{ . ABSTRACT |-

The present investigation was designed to establish a transformation systems for two cultivars of
faba bean (cv. G 461 and G 674). In this study, the cotvledons and shoot apex explants of the two cultivars
were transformed via Agrobacterium-mediated gene transfer. The Agrobacterium strain (EHA101) was
transformed by introducing the pBI121 plasmid carrying NPTII and GUS genes, which was produced in a
large-scale from a recombinant E. coli. The explants were then transformed by co-cultivation with the
recombinant Agrobacterium in VSI liguid medium for 24 and 48 hr. Using microprojectile bombardment, the
cotvledon explants and calli derived from shoot apex explants were transformed by shooting with different
concentrations of the recombinant DNA plasmid at a distance of 6 cm and 1100 or 1350 psi. The
transformants were selected on VSI medium with 100 mg/l kanamycin. The results showed that the DNA
concentration of 500 ng/ul and 1100 psi were the most suttable conditions for explant transformation. The
transformants were evaluated for the presence of NPTII by PCR and Southern blot hybridization with a DNA
probe labelled with P, while the expression of the introduced GUS gene was determined by GUS assay.

Key words: Faba bean, Agrobacterium-mediated gene transformation, microprojectile bombardment, GUS
assay, NPTH gene, PCR, Southern blot.

protein  with almost 50-60%  soluble
carbohydrates, 10-15% fibers and 5% minerals
especially phosphorus and potassium (Saleh,

[ INTRODUCTION ]

most important legumes worldwide. It

is grown as a winter annual crop in
warm temperate and subtropical areas and it is
now introduced and cultivated in North and
South America, China and Uganda. Egypt is
reported to be the third country in the
production of faba bean as we produce
444 800 metric tons (Anonymos, 1997). Faba
bean is not only important for human nutrition
but also for animal feed due to its high protein
content, as the dry seeds contain 25-30%

F aba bean (Vicia faba 1.) is one of the

1998).

A dramatic reduction in seed yield/ha
and total production of faba bean is mainly due
to the infection by different pathogens that
decrease the crop. Traditional plant breeding
so far has not overcome this problem. The
recent development in recombinant DNA
technology (Antonio ef al., 1988) and plant
transformation (Depicker et al., 1983; Selva et
al., 1989) may allow alternative approaches to
enhance plant resistance to such pathogens.
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Recent advances in genetic engineering have
clearly demonstrated the possibility of
incorporating foreign genes for desired
agronomic traits, while preserving the existing
characteristics of improved genotypes (Powell-
Abel et al., 1989).

The interest in tissue culture research
on legumes has increased considerably, as an
important initial step in introducing new genes
through  recombinant DNA  technology
(Schroeder et al., 1984; Thomashow, 1984.,
Dhir et al., 1991). Through this technique,
improving nutritional quality, resistance to
environmental stress, resistance to viral
discases and increasing the yield of legume
crops can be achieved (Hussey ef al., 1989).

This work was designed to establish a
transformation system for V. faba cvs. Giza
461 and Giza 674 via Agrobacterium-mediated
gene transfer system and/or microprojectile
bombardment using neomycin Phospho-
transferase  (NPTI) and -glucuronidase
{(GUS) genes and to evaluate the transformed
tissues and/or plants by polymerase chain
reaction (PCR), Southern blot hybridization
and histochemical assay.

[~ MATERIALS ANDMETHODS = |

The present work was carried out at the
gene transfer laboratory (GTL), Agricultural
Genetic  Engineering  Research  Institute
(AGERI), Agriculture Research Center (ARC),
Giza, Egypt.

Source and preparation of explants

Two cultivars of Vicia faba L. (G 461
and G 674) were obtained from the Field
Crops Research Institute, ARC, Giza, Egypt
and used as a source of explants. Mature seeds
were surface sterilized by soaking them in
70% ethanol for 30 seconds, then rinsed in
sterile distilled water (d.H.O) before
transferring to 20% commercial household

bleach for 10-15 min with 1-2 drops of Tween
20 followed by washing 5-6 times with d.HO.
Seeds were germinated in a pre-autoclaved wet
cotton pads and mature cotyledon and shoot
apices were excised and scratched using a
sharp scalpel from the in vitro grown seedlings
of the two cultivars (10-13 days old).

Bacterial strains and plasmids

Agrobacterium  tumefaciens  strain
EHA101 was kindly obtained from Dr. Stan
Gelvin (Department of Biological Science,
Purdue University, West Lafayette, USA).
Escherichia coli strain DH50 and the plasmid
pBI121 containing NPTII and GUS genes were
obtained from CLONTECH Inc. (CA, USA).
A single colony of E. coli strain DH5x
carrying the plasmid pBI121 was inocuiated in
a 5 ml liquid LB medium containing
kanamycin (100 pg/ml) and grown to late-log
phase.

Kanamycin sensitivity

In this experiment, different
concentrations of kanamycin : 25, 50, 75, 100,
125 and 150 mg/l were used. For each
concentration, 40-50 explants were tested. The
percentage of surviving explants was recorded
after 4 weeks from culture.

Isolation, purification and digestion of the
plasmid DNA

The DNA pBI121 plasmid was isolated
and purified according to the method of
Sambrook ef al. (1989) from a volume of
about 750 ml] of ILB medium containing
kanamycin sulfate and inoculated with 5 ml of
the late-log phase culture. The DNA pellet(s)
was dried and resuspended in 500 |1 of 1X TE
(pH 8.0). The plasmid DNA (lg) was
subjected to digestion with 1 unit of each of
BamHI+EcoRI (for GUS gene+NOS-ter) or
Pstl (for NPTII) enzymes as given by Khalil
(1999). The digested plasmids were
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electrophoresed on an agarose mini gel (1%)
and stained with ethidium bromide. The bands
were checked for the completion of digestion
using UV transilluminator.

Transformation of Agrobacterium

The 3-keto-lactose test was used for
detection of A. fumefaciens as described by
Bernaertd and Deley (1960; 1963) and Khalil
(1999). The Agrobacterium competent cells
were prepared as described by Grumet (1990)
and Khalil (1999). The pBIi121 plasmid was
introduced into the cells of the Agrobacterium
strain EHA101 by adding 0.5 pug DNA of
recombinant pBI121 plasmid to 100 pl of
competent Agrobacterium cells according to
the method of Khalil (1999). The
transconjugated Agrobacterium cells
containing the plasmid were selected on a
solidified LB medium (LB+15 g/l Bactoagar)
supplemented with 100 mg/l kanamycin + 25
mg/l rifampicin and incubated for 2 days at
28°C. The PCR technique was also used for
detection of NPT Il gene as reported by Khalil
(1999).

Agrobacterium transformation of V. faba

A single colony from A. fumefaciens
EHA101 strain, transformed with the pBI121
construct was cultured overnight in 5 ml of LB
liquid medium supplemented with 50 mg/l
kanamycin at 28°C in a shaking incubator.
Sixty cotyledon and shoot apex explants from
V. faba cvs. G 461 and G 674 were used for
transformation. The explants were placed into
200 ml glass jars containing 30 m! of broth
MS medium free of bacteria on a rotary shaker
(120 rpm) at 25°C for 24 hr. The jars were
then inoculated with 0.3 ml of the culture of A.
tumefaciens strain EHA101 10-fold diluted in
LB broth medium (OD 600nm = 0.1) and
incubated for 24 and/or 48 hr. The treated
materials were then washed three times with
d.HO and placed after 24 or 48 hr on a

suitable regeneration medium supplemented
with 100 mg/l kanamycin and 300 mg/l
carbincillin. After three weeks, the number of
kanamycin resistant explants that produced
calli as well as the survived calli were
determined. As control, a similar number of
explants was treated as described above with
no Agrobacterium inoculation.

Transformation of V. faba via micro-
projectile bombardment
Particle sterilization and coating

Tungsten particles (M10) provided by
Sylvania Chemicals /Metols Towanda, PA and
50 mg of particles in 500 pl absolute ethanol
in a 1.5 microfuge tube were used. Particles
were rinsed 3 times in sterile d.H,O by
repeated  vortexing, centrifugation  and
resuspension in 500 pl d.H,O. The particles
were then coated with DNA by mixing 25 ul
of tungsten particle suspension (2.5 mg) with
5-7 ng of DNA, 25 pl of 2.5 M CaCl; and 10
ul of 100 mM spermidine (free base). After
allowing the particles to settle for 5 min at
4°C, 50 ul of the supernatant were removed.
For precipitation, the microfuge tube was
vortexed after the addition of each component
and the total procedure was performed as fast
as possible. The concentrated pellet mixture
was gently resuspended and 2 pl were used for
bombardment (Finer and McMullen 1990;
Qard 1993; Vain et al., 1993, Chlan et al.,
1995).

Preparation of explants for bombardment
Prior to bombardment, the shoot apex
and cotyledon explants were stored on a
suitable solidified vicia shoot induction (VSD
medium for 24 hr prnior to bombardment.
About 30 tissue sections with apical meristems
were placed in the center of a 10-15 mm
disposable Petri dish containing the solidified
shooting culture medium. The tissues were
stored at 25°C in a moderate light until
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bombardment within 3 to 24 hr (Chlan er al.,
1995).

Bombardment of explants

Embryogenic calli derived from shoot
apex and cotyledon explants were bombarded
using the Biolistics Particle Delivery System
(Bio-Rad PDS/1000/He gene gun). In this
experiment, the following conditions were
used: microcarrier (tungsten), 1.1 and 1.6 uM
(60 mg/ml d.H,O); rupture disk macrocarrier
(6 mm), microcarrier travel distance (8 mm);
chamber vacuum (25 in Hg); Helium pressure
(1350 kg/em?, and 1100 Kg/cm?). Fifteen 1 of
the tungsten/DNA complex were placed on a
macrocarrier and placed into the acceleration
tubes, and then acceleration was loaded and
became ready for firing. When the sample
chamber was evacuated till the chamber
pressure was at vacuum (28 inches Hg), the
PDS-1000 was fired. Samples were
bombarded 3-5 times according to Sautter
(1993) and Becker et al. (1994).

Selection of transgenic tissues

The explants transformed  with
Agrobacterium  or  with  microprojectile
bombardment technique were placed on
antibiotic-free VSI medium for 3 days. Then,
proliferating cultures were subcultured onto
the same medium containing 100 mg/l
kanamycin for two weeks at 28°C2 in the
dark, then transferred to the light for 12 hr
photoperiod with the second subculture. The
kanamycin resistant tissues were subcultured
on a selection medium (VSI + kanamycin)
every two weeks. Dead tissues (non-transgenic
tissues) were cut off in each subculture and
yellow-green tissues were transferred to a
fresh selection medium. The explants were
then subjected to histochemical and molecular
tests.

Histochemical assay of transgenic tissues

For GUS assay, three days after
transformation, a number of transformed
explants or calli were soaked in 1 ml GUS
buffer (Daniell et al., 1991) containing 1 mg
X-Gluc (5-bromo-4-chloro-3-indolyl)
glycuronide and rapped with aluminum foil to
prevent light effect (Jefferson et al., 1987).
The mixtures were then incubated for about 24
hr on a rotary shaker (160 rpm) at 37°C for
color development. Samples were treated with
10% commercial bleach solution to remove
pigments such as chlorophyll from shoot
apices.

PCR detection of transformed plant
materials

Samples collected from transformed
explants or calli of V. faba and the
corresponding  control  (non-transformed
explants) were subjected to isolation of DNA
according to the method described by Xu et al.
(1993). Two specific primers were designed
based on the nucleotide sequence of NPTII
gene (Khalil, 1999) and synthesized at AGERI
in DNA/RNA Synthesizer. The nucleotide
sequences of the primers were, KI, 57 AGA

CAA TCG GCT GCT CTG ATT 3’ and K2, 5§
GAC TAC GAG AAG CAG GTC TAA 3.

The PCR reaction was conducted in a volume
of 50 1 as described by Khalil (1999} using 1
1 DNA template (100-150 ng). This mixture
was covered with 50 1 mineral oil and then
pre-heated for 4 min at 94°C and subjected to
35 cycles: 94°C /1 min, 55°C /2 min and 72°C
/1 min. The reaction was then exposed to 72°C
/5 min for one cycle. The PCR products were
detected in the presence of standard DNA
marker by electrophoresis in 1% agarose gel
for 1 hr at 60 volt and the bands were
visualized by staining the gel with ethidium
bromide and exposing to UV-transilluminator.
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Southern hybridization detection
DNA blotting

The previous gel representing the PCR
detection was rinsed with d.H,O and the PCR
DNA product was transferred onto a
nitrocellulose membrane as described by
Sambrook et al. (1989). The DNA was fixed
by exposure of the membrane in a Saran Wrap
to UV for 5 min (Harding er al., 1991).

Labeling the DNA probe

In this experiment, Gene Clean
purification system (BIO 101) (Bio-Rad) was
used to purify Pstl- digest DNA fragment
(obtained from pBI 121) from the agarose gel.
Radioactive labeling system has been used to
analyze Southern blot by Ready-to-go DNA
labeling system from dCTP Pharmacia P-L
Biochemicals.

Hybridization

Pre-hybridization and hybridization
were carried out either in heat sealed
polyethylene bags contained in plastic boxes
or in hybridization tubes based on the method
given by Sambrook et al. (1989) and Khalil
(1999). For detection of 32P signals,
membranes were wrapped in Saran Wrap and
exposed to an X-ray film (Kodak X-Omat) in a
light-proof cassette with intensifying screen

and incubated for 3 or 6 hr at -809C. The film

was then developed and replaced with another
one for long exposure.

[ RESULTS AND DISCUSSION |

The production of transgenic plants in
legumes has been reported in a few number of
species using delivery systems based on A.
tumefaciens and A. rhezogenes (Francesco
and Arcioni, 1991) and also by electroporation
(Arago et al., 1993; Collen and Jarl, 1999).

Kanamycin sensitivity

Kanamycin  sensitivity should be
determined in the initial stages of developing a
plant transformation system (Hauptmann et
al., 1988). In this experiment, kanamycin
sensitivity of growth and differentiation of V.
faba tissues, which were used in the
establishment  of  transformation  was
determined. Sensitivity affects the recovery of
the transformed plant, which varies widely
among tissues and species. It was also
important to apply kanamycin selection to well
grown rtootless shoots, as the lack of
kanamycin is essential in root production from
transgenic shoots as recommended by Fontana
et al. (1993). James et al. (1989) reported that
the use of kanamycin for selection has been
shown to be effective especially in the root
development phase.

In this investigation, shoot apex and
cotyledon explants were cultured under the
same conditions used for regeneration. The
results showed that increasing the kanamycin
concentration was accompanied by a parallel
decrease in the percentage of the surviving
explants. In the case of cv. G 461, a
concentration of 25 mg/l kanamycin decreased
survival to 70% with a percentage 50% of
callus formation. However, a percentage of
35% surviving was recorded at 50 mg/l
kanamycin and the formation of callus was
decreased to about 16%. No surviving calli
were observed when 100 mg/l kanamycin was
used. The concentration of 100 mg / |
kanamycin was then chosen as a selection
criterion to test the transformed tissues in the
two cultivars (G 461 and G 674) using the two
explants (shoot apex and cotyledon). In the
case of cv. G 674, a concentration of 25 mg/l
decreased survival to 60% with a percentage
of 30% of callus formation. However, a
percentage of about 40% survival was
recorded at 50 mg/l kanamycin and the
formation of calli was decreased to about 10%.
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A higher concentration of kanamycin (75
mg/t) decreased the survival percentage to
209% with no callus formation. Furthermore,
increasing kanamycin concentration (up to 200
mg/l) resulted m no surviving explants and no

callus formation. No surviving cxplants or
cattus formation were observed when 100 mg/
kanamycin was vsed (Fig. 1). The obtained
results were confirmed by statistical analysis
(data not shown).

100

80 3 B

80 4
%
40 1

20 1

SURVIVAL
LI CALLUS INDUCTICN

0 25 50 75 100

Kanamyein conceatration

180 200

Fig. (1): Effect of kanamycin concentration on non-transformed tissues of V. fuba.

Transformation of Agrebacterium

Testing the Agrobacterium  sirain
before conducting the transformation is one of
the most impertant steps in transforoung V.
faba or any other plant. As studied by
Bemnaertd and Deley (1958), 3-ketolaciose
derivative 1s an intermediate in  bacterial
carbohydrate metabolism. Bernaertd and
Deley (1963) found that Agrobacterium is
characterized by excreting a disaccharide that
can be oxidized in the glycosyl radical at
carbon 3. In this respect, the production of 3-
ketolactose was reported to be a successful test
for this step. In the present study, A
tumefaciens strain EHA101 was re-tesied for
3-ketolactose production and showed a
positive result (yellowish color in and around
the bacterial growth was seen with the 3-
ketolactopositive  reaction  due fo  the
production of copper ioxide from Benedict
solution).

The pBlIZ1 plasmid containing the
GUS and NPTIf genes was confirmed by
digeshon using BamHl /EcoRI restriction

endonucleases. Results in Figure (7) showed
that two fragments with a size of about 2205
and 10795 bp were fractionated. These
fragments belong to the GUS genc with the
NOS terminator and the rest of the plasmid,
respectively. The plasmid pBII21 was then
introduced into the disarmed A. fiimefacicens
strain EHA10].

The transformed Agrobacterium
colonies were firstly cultured on LB medium
coniaining 50 mg/l kanamycin and 25 mg/]
streptomycin to confirm their capacity to resist
the antibiotics. While the non-transformed
Agrobacterium colonies failed to grow on ihe
same medium. The second test was PCR,
which was used to detect the presence of the
construct in  the Agrobacterium colonies
resisting  kanamycin.  Using  two  primers
specific to NPTII gene, a fragment with a size
of about 870 bp was amphfied from
transformed  Agrobacterivm as  -own in
Figure (3), but no PCR product was obtained
from the non-transformed Agrobacrerium
{control).
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(bp) M 1 2 (bp)

Fig. (2) : Electrophovresis separation of the digestion

0 lasmid pBII21 with di £
f p P ith ifferen 23130.

restriction  engymes. Separation was -13.000
carried out on 1% agarose gel and stained -10.795
with 0.5 ug/ml ethidium bromide and 2322- 22205
visualized by ultraviolet irradiation. M, A./ 297
HindIII-DX174/Haelll (DNA Marker). 355
Lane 1, undigested plasmid. Lane 2, ;474
digested plasmid (pBII21) using FEcoRI
and BamH]I.

(bp)

23130

4361-

2322

2027

1353

: 870 bp

Fig. (3): PCR detection of NPTII gene in the A. tumefaciens strain EHAI01 carrying pBII21
plasmid. The PCR product was fractionated on 1% agarose gel and stained with 0.5
ug/ml ethidiam bromide. M, A / HindIII-®@X174/Haelll (DNA Marker). Lane 1,
negative control (non-transformed Agro.). Lane 2, positive control (pBI121 plasmid).
Lanes 3-4, transformed Agro. by pBI1121 plasmid.
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Agrobacterium transformation of V. faba

It is well known that one of the
requirements for a  successful plant
transformation using Agrobacterium is the
ability to regenerate plants from the explants,
which are difficult to obtain in legumes
(Fontana et al., 1993). Data in Table (1) show
that 48 hr co-cultivation time was found to be
more etfective than 24 hr for transformation of
cotyledon explants from cv. G 461 as 56.6% of
the explants showed kanamycin resistance. On
the other direction, 24 hr period was found to

be effective than 48 hr for cv. G 674, as 53.1%
of the treated explants were resistant to
kanamycin (100 mg/l). In the case of shoot
apex explants, only 2 (3.3%) and 1 (1.6%) out
of the 60 transformed explants were found to
be resistant to kanamycin after 24 hr from co-
cultivation with Agrobacterium for cvs. G 461
and G 674, respectively, as shown in Table
(1). Data also show that no resistant calli were
found after 48 hr post co-cultivation with
Agrobacterium for both cultivars.

Table (1): Selection of kanamycin-resistant explants co-cultivated with A. tumefaciens carrying
pBI1121 plasmid containing NPTII and GUS genes.

Cultivar Explant Co-cultivation time (hr) Kanamycin-resistant explants
No. %o

Cotyledons 24 30 50.0

G 461 48 43 56.6
Shoot apex 24 02 33

48 60 0.0

Cotyledons 24 32 53.1

G674 48 29 45.1
Shoot apex 24 01 1.6

48 00 0.0

Sixty explants were used per treatment.

Ramsay and Kumer (1990) studied the
transformation of cotyledon and stem slits of
V. faba. They found that the transformed
cotyledon explants were more regenerable
than stem slits. Mohamed (1999) reported that
the highest transformation efficiency, using A.
tumefaciens strain EHA101, was obtained with
0.8 optical density when cotyledonary node
explants were incubated for one hour with the
bacterial suspension. In the present study, the
calli obtained from shoot apices were found to
be regular. Comparable results were reported
by Pickardt ef al. (1991), who obtained
approximately 18% regular calli using shoot
tips as explants of V. narbonensis inoculated
with A. tumefaciens.

Biolistic gun transformation of V. faba

Klein et al. (1989) and McCabe ef al.
(1988) initially demonstrated the biolistic
approach. In this technique, DNA is
introduced into plant tissues for studies of
tissue-specific gene expression. However,
studies are still required to evaluate the
applicability of this technique in bean
cultivars. In the present study, two
concentrations of DNA, two sizes of rupture
disks, and two types of explants (shoot apex
and cotyledon} for the two cultivars (cvs. G
461 and G 674) were used as shown in Table
(2).

The obtained data show that the
transformation of V. faba cvs. G 461 and G.
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674 was more successful using 500 ng/pi
DNA and 1100 psi than using 250 ng/ul DNA
and 1350 psi using cotyledon explants, as of
transformed exptants about 90.9 and 95% were
obtained for G 461 and G 674, respectively,
with the previous optimum conditions. Data
also show that the use of shoot apex explants
for transformation of the two cultivars via
microprojectile  bombardment  was  not
effective, as explants as well as calli showed
no kanamycin  resistance. A similar

relationship between DNA concentration and
transformation frequency was obtained by
Chowrira er al. (1995), who revealed that the
increase of DNA concentration from 100 to
200 mg/ml had increased the transient
expression from 13 to 25% of plants
electroporated. This result may be supported
by the fact that high pressure could cause
severe injuries to the cells, depending on the
type of tissue as reported by Dekeyser et al.
(1990).

Table (2): Effect of different DNA concentrations and pressures on transformation of V. faba
cotyledon explants and calli from shoot apices using biolistic gun.

Cultivars Treated DNA concentration Pressure vacuum % TE
tissues (ng/ul) (ps1)

G 461 Cotyledon 250 1100 50.0

1350 37.6

500 1100 90.9

1350 78.6

Callus 250 1100 0.00

1350 0.00

500 1100 0.00

1350 0.00

G 674 Cotyledon 250 1100 93.8

1350 66.6

500 1100 95.0

1350 65.5

callus 250 1100 0.00

1350 0.00

500 1100 0.00

1100 0.00

Fifty explants were used per treatment

Histochemical detection of
tissues

Explants (from cotyledons) and calli
(from shoot apices) co-cultivated with
Agrobacterium  were tested for GUS
expression after 3 days as the first evidence of
transformation. The highest expression was
mainly localized in the cotyledon explants (26
out of 50 explants), while untreated calli did

not show any activity (Fig. 4). On the other

transgenic

%TE: percentage of transformed explants

hand, calli derived from shoot apices showed a
very little expression, as 2 out of 50 calli for
each of cv. G 461 and cv. G 674 showed blue
color in the GUS assay (Fig. 5). This result
agrees with that found by Hussey et al. (1989)
who reported that the younger the tissue the
more rapidly pea shoots can be transformed by
the wild type of Agrobacterium.
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LG LA

fig. (4): Histochemical assay of GUS gene in transformed cotvledon explants in V. faba via

Agrobacterinm  transformation. (A)

non-transformed explants.(B) transformed

explants of ev. G 461 showing blue color. (C) transformed explants of cv. G 674

showing blue color.

Fig.(5): Histochemical assay of GUS gene in transformed calli derived from shoot apex explants
in V. faba via Agrobacterium fransformation. (A) non-transformed callus. (B)
transformed callus tisswes of V. faba c¢v. G 461 showing blue color. (C) transformed
callus tissues of V. faba cv. G 674 showing blue color.

[t was noticed that for cotyledon
explants, the GUS assay reaction was obvions
24 hr post incubatton with GUS buffer at 37
C, while the transformed shoot apex tissues
were blue stained after 48 hr, for the two
cultivars (G 461 and G 674. GUS expression of
bombarded explants obtained from the two V.
faba  cultivars  was  determined by
histochemical assay, after 3 days from
bombuarding. All tissue sections of stained and
unstained regions exhibited GUS activity, as
microscopic observations revealed localized

blue color inside the tissue cells. How, staining
was never seen in the whole tissues being
assayed (Figure 6). In bean (Phaseolus
wilgaris 1), Arago ef al. (1993) reported the
parameters influencing the expression of the
GUS gene in bean embryonic axes, cotyledons,
apical meristems and leaves followed by
evaluation after gene delivery with an
electrical particle acceleration device. They
illustrated that bean gave low level of GUS
expression in cotyledons.
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A | L

AL

Fig. (6): Histochemical assay of the GUS gene in transformed cotyledon explants of V. faba after

48 hr from transformation by bombardment. (A) explants of the cv. G 461 with 500 ng/
ul DNA plasmid. (B) explant(s) of the ¢v. G 461 with 250 ng/ul DNA plasmid.

PCR detection

The PCR is a sensitive technique
allowing single-copy genes to be amplified
and extracted out of a complex mixture of
genomic sequences. Amplified DNA s
visualized as distincl bands on agarose gels
(Innis and Gelfand, 1990). PCR was utilized in
this investigation for the rapid screening of
NPTH gene in  the kanamycin-resistant
explants. For screening total genomic DNA
was isolated from explants  of several
transformants. Using two primers specific to
NPTII gene (K1 & K2) a PCR product with a
size of about 870 bp was amplified when the
total nucleic acid extracts prepared from the
transformants were used as templates. The
obtained result confirmed the presence of
NPTII in the transformants. DNA of non-
transformed explants was used as a negative

control and DNA of pBI121 was used as a
positive control, as shown in Figure (7).

Southern blot hybridization

To confirm that the PCR amplified
fragment 1s considered as a typical NPTII
coding sequence, the fragment labelled with
P obtained from the pBI121 plasmid digested
with Pst] enzyme was used as a DNA probe.
The PCR product was resolved by agarose gel
electrophoresis, blotted onto a nylon
membrane and hybridized with the **P -labeled
DNA probe. The probe did not show any
hybridization signals with the negative control
nucleic acids, but hybridized with the PCR
products derived from the transformants as
tllustrated by Figure (8). This result confirmed
the integration of the insert into the plant DNA
genome.

Araly J. Biotech,, Vol 4, No(2) fidv {20017y 163-178.
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Fig. (7): PCR products (870 bp) amplified from the total nucleic acid extracts prepared from

some pulative transgenic explants or calli. PCR products were fractionated on 1%
agarose gel stained with ethidivm bromide. M, X174 DNA standard marker digesied
with Haelll. Lanes 1&2, positive and negative coutrols, respectively. Lanes 3-4, PCR
products amplified ﬁ'om putative trausgenic explants. Lanes 5-6, PCR producis
amplified from putative fransgenic calli.

3

Fw (8): Southern blot detection of PCR products amplified from the total nucleic acid extracts

Aval L Biovecde . Vol o, Nod2) Jafe (20000 163178,

prepared from sonie putative fr(uuge.fm, explants or calli. The hybridization was done
using a DNA probe labelled with VP M, X174 DNA standard marker digested with
Haelll. Lane I, positive control, Lane 2, negative control, Lanes 3-4, putative
transgenic explanis, Lanes 5-6, putative transgenic calli.

In conclusion, using A. nowefaciens resistance appeared as a rehable marker in
binary vector pBII21 carrying the NPT and faba bean transformauon. The present results
GUS genes, wansgenic calh of V. fuba also indicated that the cotyledon explungs of V.
expressing  B-glucuronidase  acnvity  was fuba cvs. G 401 and G 674 were more
obtained. The presence of the N/°T7i gene was susceptible to be trunsformed than the calli
confirmed by PCR analysis and kanamycin derived from shoot apex explants.
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LSy aladinly 3 jaall Al o1 5200 s Jsad Jae a5 sl S i B A daea 5 o2 35030 ol 3 aY1 aen
Aelu £A 5 Y1 300 ABLY VST Ay ay 5805 5 ae Aslalh o1 321 Cpaaady @lld 5 L e 2 dpadll o 3 S5 52 Y)
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