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ABSTRACT

Wheat is one of the most important cereal crops worldwide, with the laraest
harvested area and production levels (occupies approximately 20% of the world's

cuhlivated tand). Tn Bgypt, the cultivated arca inoreascd to 1.6 miilion feddans.

- Tor thovsands of vears, the anly method availshle for the introduction of new
characteristics into plants has been conventional brecding involving  scxual
hybridization, followed by the selection of plants with the most desirable phenotypes.
However, plant breeding is a lenpihy process, laking ten to fifteen years to produce
and 1o releage a now varicly. Mant genetic ¢ngingering nol only aceelerates the
process of plani breeding, bul cnables ihe introduction of new genes, either by
ovorcoiming the barriers of sexual incompatibitity throngh somatic hybridization or by
the introduction of specific venes inte plant celis using transformation methodologics
Sourhrate ef af, (1995).

As monocotyledonous plants, wheat has lagped behind dicotyledonons plants in
ease and efficiency of genetic transformarion. Thus, a relioble procedure of
trans{ormation and regeneration for wheat tissucs arc nceded. Rice was the first major
cereat crop transformed by the use of direct TONA delivery into regeneration-
competent protaplasts Torivama ef af (1988). In cergais other than rice, 1t has begn
very difficult to regencrate fertile planis from proloplasis. Additionally, 1t has becn
difficuit to maintain regencrabic Tong-icem suspension cullurcs in coreal crops
Redwuy & al. (1990); Vasil ot al. {1992). The efficient production of fertile
tratsgemc wheat waas accompiished by using callus cultures as target tizssues and
microprojectile bombardment as the mochanism of DNA dclivery Weeks ef af.
(1993); Bahieldin er of. (2000).This methodology opened the way to overcome many

probiems ol wheat ransformation.

Reocently, taser lechnology also provides novel approaches to the genetic

manipulation of plants Grishko et al. (1999). Laszer microbeam was found to be a



tootl in gene transier in rice Guoo et af. {1943), and Brassica sapus L. Weber &f
(1990} and (1988).

The present work is coreerned with:

1. Taser microbeam cell surgery as a new lechnulogy for gene iranster in
Egyptian wheal 2riticiam aestivam L. Cv Giza 164,
I1. Stdy the mutagenic effects of different lascer types and doses on the  regencrated
callus and plants trom iradiated immature embryos of Egyptian wheat Triticum
gestivear 1. Cv Giza 164, this study involved:

1- Molecular level (DNA and protein).

2- Morphological level.

Immaturz embirvos of friticum gestivim L. ov. Giza 164 were usad in this

experiment as the explant source for kiser microbeam mediated transformation with

the reporter genes GUS and bar.

Under aseptically condition the calli of immatyre embryos were arranged on a
specific slide and the plasmid mixed with 'TW medium or osmeotic medium was added
and coversd the slide, irradiated by ihe following setup: optical and mcchanical setup
similar to that used by Guo ef al (1995) was used with the following modification:

L The lascr system wsed here was Lambda Physics Tixcimer Laser with wavelength 308, 6nm,

6ns pulse with energy 13 mj and repetition rate up o 200Hz..

IL The mechanical system developed here using two Orile steper motors in X-Y directions

altowing lacral mation of 40 microns with 3 rime interval matching the laser repetition rate.

T, The whole systern was computer contralled using our own software,

Using this home made setup for gene transfer in wheat proved to be a
pawertul technique as we could introduee gencs info 1.3 million cedls in about Z hours
anly resulting it a homogenous distribution of punctured cclls. This toult was

com lirmed here by GUS histochemical assay of putative transgenic callus.

PCR reaction was cotducted to ensure the presence of the genes of intensst in

the transformed and contrd calli, Maomeover, the expression of bar gene was tested on

ii



the RMA extracts of the treated calli with laser microbsam after | or 7 davs from

treatment when exogenous IINA dissalved in TW or osmotic media and control.

Finally, the Raman spectroscopic technigue was used Eere for the first lime to
characlerize the DNA cxtracted from the Dgypuan wheat boforc amd afler genc
transfer as well as afier exposure to different types of laser imadiations, mainty: Ar,
He-Cd , Hz-Ne and diode laser.

Analysis of the resulls clearly showed that, different Gypes of laser irmadiation
have affected the morphological paramelers of the regenerated plants from the

irradiated immature cmbryos; these coutd be summarized as follows:

[1] Most of the lasers used here, were Tlound to cause an impravemsm {i.c., an
increase) in the studicd paramcters. Some of these increascs are highly significant,

sigmificant or not significant,

[21 Mot of these vesults accordad well with the previously literatures.

The intensities ol all egorded Raman bands showed a remarkable increasc as

comparcd with control samples.

CGur results confirmed that the use of UV iaser microbeam as a new technique

for gene Lransfer did oot affect physiochemicat praperics of TINA motecules.
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