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Summary

In the present study, the phenomenon of somatic embryogenesis derived from

callus of the seeds of the Arabidpsis thaliana L. plant was induced in solidified B5
medium supplemented with 0.4 mg L' TDZ(Thidizurone). Two hundred and forty
(240) plantlets were formed from the cultivation of the excised embryos in Murashige
and Skoog medium free from growth regulators (MS0). This is represents a pathway
for obtaining plants with large numbers from callus tissue of single-seed. Arabidopsis
plants also produced from the differentiation of leaves callus in B5 + 1.0 mg L', 2,4-
D (2,4-Dichlorophenoxy acetic acid) + 0.05 mg L ! Kin (Kinetin). In addition, one
hundred forty (140) shoots were produced when the callus was transferred to
differentiation medium B5 containing 0.4 mg L. ~! TDZ (Thidizurone)+ 0.1 mg L !
IBA(Indole-3-butyai Acid).The rooting of these shoots in the medium MS + 0.2 gm L~
1

activated charcoal, acclimatization , transported to field conditions and seed

production were succeded.

Typical cell suspensions cultures were established from leaf derived callus in

BSmedium + 1.0 mg L ' 2,4-D(2,4-Dichlorophenoxy acetic acid) + 0.05 mg L'
Kin(Kinetin). Moreover, the culture of the cell suspensions by embedding them in
agar multiple drop arrays (MAD) and sectors in the induction medium led to the
division of its cells and formation of cellular colonies which developed into callus
primordial. The growth of the later produced small pieces of callus that were
differentiated to somatic embryos. One hundred and seventy (170) shoots resulting
from somatic embryos were easily rooted in the medium MS0 + 2.0 mg L ! activated
charcoal. Then, all regenerated plant were acclimatized successfully and transferred to

soil.

Moreever study was capable to find an efficient protocol for the regeneration of

transgenic Arabidopsis plants using the wild strain of Agrobacterium rhizogenes
ATCC13332 through direct injection and co-cultivation. The hairy roots were
stimulated at the inoculation sites of stem explants within 7 days of their direct

injection with inoculum of an optical density of Optical Density = 1.6. The percent of



hairy root induction was 34.1%. The co-cultivation experiments of Arabidopsis plants
with suspension of Agrobacterium rhizogenes ATCC13332 harboring Ri plasmids
showed a compatibility represented by the initiation of hairy roots with a percent of
42.1% in the inoculation sites of the stem explant and others that are not inoculated.
Stem segments were superior in bearing the inoculation process as compared to leaves
and the seedlings losing their roots. This type of transgenic hairy roots is
characterized by its negatively geotropism, frequent branching, and white color. After
four months of maintaining it on (Woody plant)WP medium + 0.5 mg L !
NAA(Naphthalene acetic acid). An increase in its diameter was observed and its color
converted to green, with its proliferation to produce ten shoots. Some of the hairy root
culture began to swell and initiate callus in B5 medium + 1mgL ! 2.4-D (2,4-
Dichlorophenoxy acetic acid) + 0.05 mg L' kin(Kinetin). In addition, somatic
embryos were observed when this callus transferred to differentiation medium (B5 +

0.4 mg L' TDZ) which then produced thirty-five shoots.

Interestingly, genetic transformation experiments were continued using

plasmids (pRi-DNA) of 4. rhizogenes ATCC13332 co-cultivated with cell
suspensions derived from A. thaiana leave’s callus in liquid B5 medium + 1.0 mg L !
2,4-D + 0.05 Kin mg L . Then culturing it by embedding in sectors and multiple
drops with three densities of 27, 30, and 39 x 103cell ml . The divisions of these
suspension culture continued to form cellular colonies and their development into
callus primordial, whose numbers varied according to the densities used, and the latter
developed into callus cultures. Its transfer to differentiation media encouraged
somatic embryos proliferation, especially in the media containing TDZ, and
producing two hundred and forty shoots that are characterized by their small size and
easily rooting in the MSO medium. The regenerated plants were acclimatized in the

culture room. On the other hand, the ultrasonic waves stimulated the co- cultivation of
cell suspensions with the plasmid pRi for 1 and 3 minutes to produce large numbers
of callus primordial in the maintenance medium (B5 + 1.0 mg L "' 2,4-D + 0.05 mg L
-1 Kin). Transferring them to the differentiation medium 0.4 mg L TDZ led to

regenerate one hundred and seventy-nine shoots that were easily rooted in solid MS0
medium with successful acclimatization and tolerance the field conditions. The

features that appeared on the plants regenerated from the hairy root callus, which are



mainly derived from the co-cultivation of cell suspensions with 50 pl of pRi-DNA,

indicates that it is genetically transformed.

In addition to all phenotypic characteristic, which indicating that these plants

are genetically modified, this claim was proved by molecular biology tests. The DNA
was isolated from the hairy roots and its callus, and from the regenerated plants that
are expected to be genetically transformed. As well as tests of polymerase chain
reaction (PCR) and electrophoresis of the amplified nucleic acid samples, using
specific primers for the rol B and rol C genes carried on T-DNA plasmids of the A.
rhizogenes ATCC13332 wild type. The all tests indicated that the tissues of
Arabidopsis plants preserve these genes which are responsible for the formation of the
transformed hairy roots and send them to the offspring of these plants that have
acquired unusual phenotypic changes, particularly in flowers, their male and female

organs, their sepals and petal leaves, and the number of seeds formed.
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