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Summary

The current study succeeded in detecting the genetic expression of
HSP70 and HSP90 genes encoding the heat shock proteins in callus of
Strawberry Fragaria ananassa Duch grown on agar solidified Murashige &
Skoog (MS) medium containing 1.0 mg L' 6-Benzyladenin (BA) and 4.0 mg
L' 2,4-Dichlorophenoxyacetic acid (2,4-D) . exposed to heat shock 45°C /
30 min .The results showed an increase in gene expression of HSP70 gene,
approched 51.02 compared to the control gene Beta.H.K, which approched
0.442 . as aresult of exposing the callus toheat shock, which contributes to the
production plants that are tolerant or resistant to the heat shock, which
preserves plant tissues from decomposition and death. Again this study
succeeded in detected the supportive role of freeze shock -12 C° for 30 min in
the expression of the freezing-responsive genes CBF4 and COR47, which
thay have a major role in protecting Strawberry plants from the drop in
temperature, this is supporting plant cells from death and decomposition, and
making the plant acclimatized to the drop in temperature.

Experiments included the induction of callus from leaves and stems,
leaf explants showed better respones in callus formation from stem explants
on MS + 1.0 mg L' BA + 4.0 mg L! 2,4-D, medium after 16 days . The
induction of callus from stems in the same medium took 22 days. The period
of callus development from leaf explants on MS + 1.0 mg L' BA+4.0 mg L-
' NAA medium involved was 22 days. And it was friabl and yellow in
color. MS medium, supplemented with 4.0 mgL' + 8.0 mgL™ BA succeded
in shoot regeneration which were distinguished by their dense growth and
short stems, while the formation of root of these shoots were failed in the

presence of IBA and NAA .



Exposing callus to long- and short-term heat shock (10 and 20 minutes)
increased fresh weights and protein content. Exposure to 45 °C/10 and 20
minutes of callus increased the fresh weight and protein content of callus in
the two age stages 15 ¢« 30 days in addition to incresing level of anthocyanin
pigment at 50°C at the 15-day age stage, and decreasing the percentage of
vitamin C in both short and long term heat shocks , Exposing callus to cold
shock (0°C) led to a decrease in fresh weight and an increase in protein content
after 20 minutes of exposure both anthocyanin and vitamin C decreased in all
treatments. Among the supportive role for callus was when exposed to
ultrasonic wave KHz. 47.6 . Increased callus mass and protein content. It was
found that the exposure period of 40 minutes was the most appropriate in
supporting these indicators. The study found that the anthocyanin levels
pointed out of were fluctuated . The results a decrease in levels vitamin C
levels in callus exposed to physical shocks and was not affected in non
shocked callus that .The results of exposing callus to short and long electric
shocks treatment at 10 and 20/msec with 200, 300, 400, and 500 volts
showed an increase callus biomass and its protein content. Using 500 volts
encouraged the increase callus fresh weight exposed to each short of and long
modes, recorded 3.30 and 3.50 grams Protein content at 400 volts reported
2.55 and 2.75 mgg! after 30 days of transplantation. Anthocyanin levels
increased at 500 volts at the 15-day age stage, then decreased 0.99 mg/g at
30 days after exposure. Moreover the results indicated a decrease in vitamin
C levels in all treatments.

Among the interesting results that callus growing on agar solidfied MS
medium supplemented with each of 30, 60, 90, and 120 mg ml"! of ZnO

NP, All concentrations stimulated an increase of biomass and protein content
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and the concentration 120 mg ml™!, enhanced fresh weight to 3.60 grams and
protein content 2.90 mg gm’, 30 days after culture, while the levels of
anthocyanin at a concentration of 90 micrograms/ml, approached 2.75 mg
gm'. Level of vitamin C gradually decreased with increasing concentration ,
Both physical and chemical shocks to which Strawberry callus was exposed
had a significant impact on the quality of chemicals according to date of gas
chromatography-mass spectrometer (GC-MS) , Additionally many chemical
compounds were identified in the callus under stress. The control callus
samples (samples not exposed to stress) recorded 24 chemicals, While callus
exposed to heat shock recorded 90 chemicals, Sonicated callus exposed
recorded 44 chemicals, while electro-treated callus exhibited 54 chemicals,

The greatest effect was when callus was grown on a medium containing ZnO
NP, as the number of induced chemicals was 110 chemicals . Interestingly

this study established cell suspensions cultures derived from leaf callus in
liquid MS medium provided with 1.0 mg L' BA + 4.0 mg L' NAA. Cells
expressed their ability to divide and their numbers increased, and their density
at the 4™ day 56.1. x 10* cells mI"' . When cultivated by embedding in agar
drops MDA using solid-liquid cultures. They produced large numbers of
colonies, most of them developed into callus primordia , from which callus

cultures were produced .
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