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Abstract

The current study investigated the role of different concentrations of
cupper oxide nanoparticles CuONPs (0,30,60,90,150) pg ml! in the
germination the seeds of sunflower (Helianthus annuus L.) plant, seedlings
growth, hypocotyle callus initiation and growth, It also dealt with the success
of the genetic transformation of plants with root inducing plasmids (pRi)
isolated from  A. rhizogenes ATCC 15834 and its influence by those
nanoparticles, and then revealing the ability of different tissues to uptake

Cu,ONPs through scanning electron microscope (SEM) examinations.

The results showed that 30 ug ml™! of cupper oxide nanoparticles when added

to solid Murashig and Skoog (MS) solid medium was superior in stimulating
the highest percentage of seed germination reached 100% after 4 days,
compared with MS medium alone, the germination rate was 80% after 7 days.
It also showed its distinguished role in the differentiation of seedlings stems of
sunflower, and the concentration of 30 pug ml™! in the nutrient medium was
superior in encouraged differentiation over other treatments. Cupper oxide
nanoparticles had important role in the development of callus from seedlings
stems of sunflower plant which grown on MS solid media supplemented with
0.5 mg L''NAA and 1.0 mg L! BA. The concentration 150 pg ml™!' stimulated
high callus initiation , as the callus began to formed after 7 days its average
fresh weight reached 11.5 g after 40 days of growth. Similarly, nanoparticles
had a role in increasing the callus growth, and the same concentration of 150
ug ml! was superior in promoting the fresh weight of the developing callus on
MS media supplemented with NAA and BA with an average fresh weight of
12.9 g after 40 days of growth.

This study succeeded in the genetic transformation of sunflower( Helianthus
annuus. L) plant by direct injection of Ri plasmids isolated from A. rhizogenes
ATCC 15834 and the formation of hairy roots, Ri plasmids with a

concentration of 152.24 ng ul-! were superior in the development of hairy roots



with percentage reached to 81.6% after 5 days of inoculation over
concentrations of 148.20 ng ul!' and 126.18 ng pl”!, which were 33.3% and
28.3% after 7 days respectively. These roots were able to form cultures. Also,
these hairy roots able to intiate the callus when their grown on solid MS

medium supplemented with 0.5 mg L' NAA and 1.0 mg L! BA.

The current study improved the genetic transformation at the molecular level
resulting from the isolation of the chromosomal Deoxyribonucleic acid ( DNA)
from hairy roots and from the seedling roots sample (control), It showed that its
concentration in hairy roots samples was superior to the control sample and its
purity, and when it was amplified using the polymerase chain reaction (PCR)
technique, and electrophoresed on a 1% agarose gel, one band appeared with a
molecular size of 248 base pair (bp) similar to the molecular size of the
Specific primer of the ro/ A gene for the amplified samples isolated from hairy
roots, with the absence of this band of DNA isolated from normal root and

these improve the success of genetic transformation of these tissues.

Only 150 pg ml™!' cupper oxide nanoparticles had a obevious role in the growth
of transgenic hairy roots of sunflower plants with 152.24 ng ul! of Ri
plasmids. The cupper oxide nanoparticles did not show a role in stimulating the
growth of the callus induced by the hairy roots, but rather it had an inhibitory
role on the growth of the callus, as the callus did not develop in size and led to
its yellowing and then death after 20 days. Whereas, had a positive role in
increasing the fresh weight of the callus induced from hairy roots formed by
inoculating them with Ri plasmids with a concentration of 152.24 ng ul!
grown on MS solid media supplemented with 0.5 mg L' NAA and 1.0 mg L"!
BA, especially when supplemented with 150 pg ml~! was superior to the other
concentrations, in average fresh weight that reached 19.4 g after 40 days of

growth.

The current study gave distinct indications of the ability of different tissues of

the sunflower plant Helianthus annuus L. to uptake Cu,O nanoparticles on the



surfaces of their cells, which reflects its important role in phytoremediation,
The scanning electron microscope images showed the ability of the callus
tissue to uptake the nanoparticles on the surfaces of its cells and in varying
quantities according to the variation of the concentrations used and the type of
tissue, The seedlings treated with nanoparticles showed their superiority to
grow on MS medium containing a concentration of 30 pug ml-'. While the
results of other tissues treated with nanoparticles confirmed the superiority of
different tissues grown on solid MS medium containing a concentration of 150
ug ml' over the rest of the concentrations in their ability to uptake these

nanoparticles on the surfaces of their cells.
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