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ABSTRACT

The current study succeed in production of broccoli plants (Brassica
oleracea var. italica) from the differentiation of hypocotyl stems callus of its
seedlings and their adaptation to the soil. The results showed difference in ratio
of callus initiation with different type of plant growth regulators Naphthalene
acetic acid (NAA), 2,4-Dichlorophenoxyacetic acid (2,4-D), Indole-3-butyric
acid (IBA), Benzyl adenine (BA) and their concentrations which used in this
study. The interaction of IBA and BA had an efficient role of increasing the
initiation ratios. Murashige and Skoog (MS) medium supplemented with 1.0
mg L' IBA and 2.0 mg L' BA superiority in registered initiation ratio reached
100% from hypocotyl stems segments after 11 days of the cultivation, and with
its continues to grow produced typical callus cultures. The continued of callus
subculture on the same initiation medium led to spontaneous production of 142
shoots from 50 pieces of callus. These regenerated shoots characterized by
easily root formation in the MSO medium with full strength at ratio 100%, and
with continues growth and formation of efficient root groups, they were

successfully adapted to the soil within the pots in the greenhouse.

The present study examined the ability of Ri plasmid isolated from the
R1601 and ATCC15834 strains of Agrobacterium rhizogenes after different
incubation periods alone in the genetic transformation of broccoli plants. The
results of injection those plasmids directly into the hypocotyl stems and leaves
isolated from seedlings at 15 days showed the response of leaves pieces only
and embodied in the initiation of the hairy roots. Also, The results appeared the
exceeded of concentration 1385.5 ng pl" of the R1601 plasmids in its stimulated
ability to develop hairy roots at a ratio 54.5% after 12 days of incubation.
Whereas, the concentration 1084.4 ng pul™' for the plasmids isolated from the
strain ATCC15834 elevated in stimulation of the hairy roots on all
concentrations of the two strains with 66.6% after 8§ days only from the

incubation start point. All types of hairy roots continued in growthafter
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removing individually or in the clusters forms and putting them on the solid
MSO medium, each separately in growing and produced a efficient cultures.
From the prominent observations in this study is the absence of bacterial
contamination for any of the hairy roots or their cultures. The roots of this
cultures were characterized by its fast growing, negatively geotropism and its
white color. These roots revealed their ability to induce callus from them when
placed on the solid MS medium supported by adding 1.0 mg L™ IBA and 2.0 mg
L' BA. Those roots induced by the concentration of 1084.4 ng ul"' of the
ATCC15834 strain plasmids superiorly in the callus initiated, the callus began
with swelling on the roots, which later evolved into large masses of callus,
producing typical cultures. It was observed to reproduced roots like the hairy
roots again on callus with all types. The study succeeded in proving the genetic
transformation at the molecular level, the Deoxyribonucleic acid (DNA) was
isolated from the tissues of hairy roots and its callus of some types. The data
found that its concentrations in the genetically modified samples exceeded on
the control samples. The results of the electrophoresis of the DNA isolated from
the hairy roots induced by the plasmids of the R1601 strain with its
concentration of 1385.5 ng pl"' (and its callus), 1094.5 ng ul"' were they
amplified by the Polymerase Chain Reaction (PCR) technology, confirmed the
presence of one band with size of 850 base pairs for each is identical to the size
of the specific primer used for the ro/ B gene. Similarly, the electrophoresis in
another gel showed the results of DNA amplification isolated from hairy roots
induced by plasmids of the ATCC15834 strain with their concentrations 1237.4
(and their callus); 1697.4; 1084.4 (and its callus) ng pl" and the presence of one
band with 248 base pairs at size is similar to the specific primer of ro/ A gene,
with absence of those bands of DNA amplified and isolated from the control
samples. For correlate the production of sulforaphane with the broccoli plant,
the study touched on estimating its quantities in different tissues with High

Performance Liquid Chromatography (HPLC) technology. The observations of
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datas of the retention time (RT) and the area of the curve showed the elevation
of the callus tissue for the seedlings hypocotyl stems with 44.14 ug ml”', which
represents several times what is found in the extracts of the shoot group of both
seedlings (control) and shoot group differentiated from callus, They reached
4.13 and 6.56 pg ml"' respectively. Whereas the hairy roots in the measured
quantities of sulforaphane exceeded its quantities on the seedlings roots (control)
of 1.26 pg ml”', and the highest amount was 2.90 pg ml' in extracts of hairy
roots induced via Ri plasmids isolated from the ATCC15834 strain with
concentration 1084.4 ng ul™.
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