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Microbial Enzyme Technology:
Production of microbial enzymes from potent local isolates on cost—effective
media and their applications in food, laundry, pharmaceutical and medical
industries.

Biodiversity of microorganisms; laying emphasis on exteremophiles

(thermophiles, hyperthermophiles, psychrophiles, xerophiles....).

Biodeterioration of fuels, lubricants, paints, pharmaceuticals....; to
formulate biocides compatible with environment.
Phytopathogenic microbes and plant — microbe interaction. Biological

control by local microbial isolates.

Y- Determination of Limiting Factors in Fungal Bioremediation

Sub-goals:

The objective goal of this research project is to better understand factors
important for developing viable fungal bioremediation strains using 7richoderma
virens and organophosphate hydrolase (OPH) as a model system. Several
factors identified for analysis and optimization were:

« Growth and survival of fungal propagules in soil.

« Survival in the presence of concentrated organophosphate levels.

« Effective reduction of organophosphate compounds.

. Effectively remediating complex pesticide mixtures in concert with other

strains.

v—Study the occurrence and significance of moulds in drinking water, with

emphasis on human health and water quality

Sub-goals:

« Obtain increased knowledge about the occurrence and distribution of moulds

in Norwegian drinking water




« Compare surface water and ground water, in addition to other potential factors
influencing the occurrence of moulds in water

« Study the correlation between moulds and other microorganisms in drinking
water

« Evaluate the significance of moulds in water for human health

« Obtain increased knowledge in order to propose guidelines for the occurrence

of moulds in water

¢ —Study the ecology of biofilm in water pipelines with emphasis on fungi and

bacteria causing food spoilage and foodborne disease
Sub-goals:
« Obtain increased knowledge about the composition of biofiims in main
pipelines and distribution lines for water
« Obtain increased knowledge about the composition of biofilms in internal
pipelines in selected food production plants related to fungal or bacterial
contamination of products
« Obtain increased knowledge about how water treatment may influence the
composition of biofilms
« Try to quantify at what level water is responsible for foodborne diseases and
food spoilage in Norwegian food production
« Propose practical means to reduce the spoilage of food caused by
contaminants in water
o—Utilization of Agricultural Wastes for production of some important industrial
enzymes.
1—-Screening fungicides for control of Phytophthora root rot
v—Biological control of Fusarium wilt diseases.

A—=Fungal population dynamics in polluted soils




d—-Interactions between wood-decomposing basidiomycetes and the soil

environment

) . —Pollution effects (mainly heavy metals) on the soil microbial community (EB)

VY —Influence of nitrogen availability on growth of ectomycorrhiza external mycelium
in the field

\Y-The interaction between the mycorrhizal mycelium and other soil
microorganisms

\y Y¥—Molecular structure and function of lectins in flamentous fungi

)y ¢—Cuticle degrading enzymes from hematophagous fungi

yo—Employing New Tools to Detect and Limit Phytophthora Root Rot, Downy
Mildew, and Other Key Pathogens of Floral Crops.

Y 1-Biosyntheis, characterization and biological applications of nanomaterials by

different microorganisms.
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. Evaluation of allelopathic activity of crop plants in controlling growth and
development of harmful associated weeds without applying herbicidal
treatments.

. Extraction and identification of allelochemicals and assessment their
effectiveness for enhancement growth and productivity of crop plants.

. Removal of harmful pollutants from the polluted agricultural soil with cultivation
of biomonitoring plants.

. Improving growth pattern and vyield of crop plants growing under drastic
environmental conditions by treatment of their seeds in triazole chemicals prior
to sowing.

. Enhancement of antioxidant protective system of crop plans growing under

drought stress conditions by treatment them with organic genetic components.

. Effect of water and air pollution by various compounds on plants.(salts& organic

matter).

. Research concerning sea water & its uses in irrigation.

. Solve the problems which face the fields of Linum plants wnich are intruding by
Cuscuta plants as parasites.

. Nitrogin metabolism and gene expression in some crops under flooding stress.

. Biochemical changes in germinated grains & seeds treated with herbicides.




. Effect of seed size on germination yield and juice of some varieties of plants in
Egypt.

. Studies on the effect of seed storage on germination % of some plants.

. Response of some plants to mineral nitrogen and biofertilization.

. Effect of growth regulators & herbieides on some plants.

. Physiological effects of gamma radiation on some plants grows under salinity

stress.

. Physiological, biochemical and molecular responses of some plants under the
effect of biofertilizer in sandy soil.

. Biosynthesized nanoparticles as an approach for plant stress mitigation and
sustainable development.

. Using eco friendly stimulants to achieve sustainable agriculture and alleviate

climate changes.
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y— Studies on some soil algae

"Ll Qllada (e e cladyn !
Y- Studies on the environmental stresses of some pollutants on some algae
of Nile and its tributaries in Egypt.
" e 8 038l s ) g elae llads e e Bl Gand Al Lol e Sl
Removing of wastewater and sewage nutrients by some algae.
"Glladall ey Alaudsy sl Gyl olaa g Eiglall slaall (pa sl A3
Studies on the algal flora of some water supplies in Egypt.
" e b Akl joladdl (sl dudsdall 5kl e el
Studies on accumulation of some heavy metals by some algae.
llakall ey gy AL alial) (e pend e il

Effect of effluents of some industries and petrol on algae

ekl e Joull 5 aibaaal e cililaa il
Studies on algal flora associating some aquatic plants.
" Al bl el daaliadl) dulsdall 5y5kll e el

A= Use of algal bioassay to assess the effects of some industrial and
agricultural wastewater effluents upon phytoplankton production in the Nile
River and its tributaries in Egypt.
Lali) e dael)illy el all cildlid) (oany culyili ol Clladall (ggaal) auiil] alasn o)
" eaa A oddlg)y 5 dall eh el (0sSDLgnall ) dalall clailel

94— Biosynthesis of nanoparticles by some algae and their application.
"galinki 5 llakll aladiul gl cluall (ggall olull

y «— Production of biofuel by algae

"llaall ddacdgs ggual) a58sl) bl
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The applications of certain criteria that serve as high taxonomic markers in
declaring relationships between same taxa. These includes (Emberyology,
Palynology, Ultrastructure, Molecular biology, DNA sequences etc).
L) LoaaY) ) djeaall cbilal) Gulial (e e Lgian il —Y
Taxonomic studies on some genera of Egyptian plants of the economic
importance.
cieailly Gyl 3 Basl) Jilagll Gany aladinls Ljead) 8)ill dumase Ay =Y
Screening study of the Egyptian Flora by means of the recent approaches in

identification & taxonomy.

ahadi by lLall duds pes ilie aing pe dpdaiaill AadadY] GaaY Vs Aoy iaall 5)slll Caaas ¢

Sigmasll zalyy
Taxonomic update of the Egyptian flora according to the most recent
classification systems and establishment of Computer—generated keys to the
plants in flora of Egypt
Gaaieanl) COKaL cld Jiladl Lala clilall bl (aes Glial Lusiaaill L) duljn —o
Taxonomic Significance of the Characteristic features in some Taxa of the
problematic families
5 Al bl b Aslall Ahaad) o sbal) JIKE) ¢ Ll gl ¢ (il el S A =T
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Vegetation  Structure, Diversity,Floristic composition, life forms and
phytogeography in different plant habitats and communities of the Egyptian flora
Aysgan A Aahaall il shliall & (gpcadll oLl ayg b Ausl) g duy sl Jalgall il -V

Baspall yens




The effect of Anthropogenic Activities and Natural Soil Properties in the Floristic

Diversity and Vegetation Structure in Egyptian Environments

yslall aa 8 Aadlad) LeadY) ey Ll (aed Al plual) 5 Aslall e all &y — A
i yeadl

Botanical, Phytochemical and Ethnobotanical characters of some important

medicinal plants in the Egyptian flora.
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Research plan in the field of Genetics, Cytogenetics and Molecularbiology
5B Ay - oiglly Auggill alesY) (grinay Cilagigag SN o dibiadll il il dals )
elmcV) dely) 8 daait wedl) delial) cullafiog Augilll (il a0, culisalill 52l ol (s

Agsll alea) (s5inag lagusag S e cllyy
Study the effect of different drugs on chromosomes and the content of nucleic
acids and protein. Studying the effect of vitamins deficiency or excess and the
effect of nanoparticles and immunosuppressants used in organ transplantation
on chromosomes and nucleic acid content.
Cilatially aadally Cyall) il a€ag clislally clasall 5l Ay Ladd duhall eVl Joii LS
e liall Aiadlly 336N 8laally Gl
The fields of study also include studying the effect of pesticides, pollutants, food
colorants and taste additives, natural products, and preventive and immune—

enhancing drugs.

ey WAl delyy Ao o Lee S il Ay ) duhl) s Gl

The study also extends to studying the effect of all of the above on the cells

and tissues cultures.
Dileal) a0 Jie) ddall sl kel Laglsndl agle Jay e Lol dfia ) dlasl) o s .
Al e lally el lly cdslally (sl
The research plan also includes linking molecular biology sciences with medical
(such as the effect of therapeutic drugs), animal, agricultural, industrial, and
environmental fields.
* (Phylogenetics) 3Ll 4050 Bl dyisial) duhll Liad Gl el lae Jaiis S
oA padll Al
The fields of research also include the molecular study of phylogenetics of

strains and species in the Egyptian environment.
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The plan also includes linking molecular biology sciences with the fields of
molecular microbiology and bioinformatics.

DNA & RNA _lo dabinal) dueleay) cibisld) b iy Load ol c¥lae Jods WS .V

The fields of study also include studying the effect of various radioactive
pollutants on DNA & RNA.
g leaYls Chgal) g Y ploil (s NS Aabiaall A ilaasSl) dlgally HBlaedl 3l A

Slilsas awen elmel (anag (g ally Lgsill (aleal) (s5inag ilag—ugag KU e (nal
NEEPIEN|
Studying the effect of different drugs and chemicals as well as some types of
ionizing and non-ionizing radiation on chromosomes, the content of nucleic
acids, protein, and some organs of experimental animals.
L300 Adal) (aey NSy Al e aaly (paleally colinaliadll 5aly ) Gt 8l Al
sl ava sliacl Gansg gsill Galea¥ (grinag Clagugag SV Ao (isl) lual da))
Studying the effect of a deficiency or excess of vitamins and minerals, as well
as some popular diets for weight loss and nutritional disorders on chromosomes
and the content of nucleic acids and some organs of experimental animals.
by uall sally olcacl del)y 8 dardi ) deliall ilafiag 4gilll 3B a0 Ayl s
e At adlly e ial dsally lbilay ol 2o 8 deadt wudll jdlaally 5 oSV il
(Ol pen slime] mnsg duggill (mleal) (sinag Cilagussag SI
Studying the effect of nanoparticles, immunosuppressants used in organ
transplantation, carcinogens, antioxidants, drugs used in the treatment of
cancers, and radioactive and manufactured materials on chromosomes and

the content of nucleic acids and some organs of experimental animals.
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Studying the effect of pesticides, food, environmental and industrial pollutants
and also, color and taste additives, natural products, and preventive and

immune—enhancing drugs on chromosomes and the content of nucleic acids

and some organs of experimental animals.
NUUTSIFES

Studying the effect of environmental conditions on chromosomes, the content of

nucleic acids and some parts of the animal body.
o bl yally (alyeY) elgil Gandl Lnlad) Gomacilly dragcsges Sy Aaiall iyl Ly ) ¥
L) a3gl Llgaall = 3laill an
Studying the genetic, chromosomal, and histological changes associated with
some types of diseases and cancers in some animal models of these diseases.
AWy WA dely) e B Lae NS ik dadyn ) Al sma.) ¢
The study extends to studying the effect of each of the above on the cells and

tissue culture.
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Research plan in the field of Histology, Cytology and Histochemistry
Langlgingll gl e g ieval) cliacl) (any WIS Aol o 4l cliglall il dulyn —)
e Ul Lmpestl) claally (3282 L) Lnslgiadly

Studying the effect of environmental pollutants on tissues and cells of some body

organs from the Histological, Cytological and Immunohistochemical aspects.

Hpawal) elacl Gans Wiy dawd] o Baaieal Al cliiall hualy adlie dulpy Y

Studying the benefits and harms of the created nanoparticles on the tissues and
cells of some body organs.
il e Lyad) Al b Bantdl (s Slaes dybilly Ly dall Sl 5l Al -
e il st slally Lmsclly Znlginnd
Studying the effect of insecticides, fungicides and rodenticides introduced in the
Egyptian environment on the Cytological, Histological and Immunohistochemical
aspects.
slally oaraill ol e DaaDlally Ladall dalid) 8 East o) ddal) ylial) il Ay —¢
gl ) Aphall bl el Adagh csal) Ay il clacl e e liall an s sliaslly
AflEslly danlal) laylual ddjeal s
Studying the effect of new medical drugs in the medical and therapeutic area
on the histological, cytological and immunohistochemical structure of some body
organs targeted for treatment with medical drugs that have recently appeared to
know their side and preventive damages.
ol (e AlB5)) (3plally £ et oLDA s peenl Al myes i dln o
Studying the effect of exposure of body tissues and cells to radiation and

preventive methods against its damage.




il ga el Aocalatceall Akl IS dumdal) 538U saliaall Slgall ianad G A1 Ay -1
Ll s Copglh ) Al dgally dugdall [ laally AiluaSl) cliaatioall ians s Ll

Studying the preventive effect of some natural antioxidants such as extracted
vegetable oils and natural hormones against some chemical innovations,
medical drugs and radioactive materials that have recently appeared in the
environment.
ol (sl Cupally Aaiyal) il e o lially A8Lasl dgally sl 58l Al -V
Qulaty (olal) asl uld A Jie il N ol ma s (8 daal) clsiil) Giany aladn s

o Slll bl PA e Hguall
Studying the effect of pollutants, chemicals and drugs on some genes associated
with programmed cell death and using some modern techniques to clarify these

effects, such as Flow Cytometry and Image Analysis through Colorimetry.
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Survey of the insect pests attaching field and stored crops in governorates of
the republic.
Casaall Cla] ISy Y sda anlgd ) il widally cilibighall e Lelall glacS 5 s —Y
gl
Survey the natural enemies “parasites and predators” of those pests as well as
stored product pests.
lanall Hlaall bl alinl &y dall Y a8l 3 Aalall ilatially claalin sl alasn ) —Y
o)) 4 yéall
Using plant extracts and products in the control of insect pests to avoid the
side effects of using conventional insecticides.
Bylaall clydall e 23e) Laglond) 88K 3 aseiiningsd geliels Ly aladia) —¢
Using Bacillus thuringienesis as a biological control agent to members of
harmful insects.
L slgll aladn il GBSy 2allg e clall g fSIY) ygmall aladi by dadtie Auit o WLl jy —0
Advanced taxonomic studies using scanning and transmission electron

microscope and molecular biology.
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Study the effect of different environments of insect (water, air or soil) on the

number of insects and its contents of heavy metals and others.
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sl Sladaies Lonahally Zansloalls Abasl (3L




Study of disease vector, agricultural and stored products insects: its dispersal
and different controlling methods (chemical, biological, natural methods and
IGRs).
Gughaylly Sl Aagy (al dai ol (o Al Cag Al i3 A b Al Sl Al A
LAl
Study of the genetic changes due to environmental condition such as high
pressure, temperature and relative humidity.
yladl) Glilgall e eliall jiae culydall aasiul ik dun -9
Study the effect of using different stages of insects as food on some
vertebrates.
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Modern aspects for controlling insects as gene manipulation.
) Slaileg 3ladly 53Ul slgal) alasial€ el yial) da8l<al daul) Gylall Ay —))
Study of environmental methods for controlling insects such as using repellents,

attractants and antifeedants.
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Improvement of the bees’ production by selection of specific strains and
different types of nutritive media, besides, studying of different aspects in bees
keeping.

J:a);j\ «"'_\‘9;71‘9 Ctul 8ang ;1.&.'11 -\Y
Establishment of silk production and research unit
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V) The use of invertebrates as biomonitors of ground water quality and the
contamination of the interstitial zone by heavy metals, using nanotechnology, in
rivers and lakes etc. in the studying of the pollution upon invertebrates.

Y) Using the Mollusca as bioindicators.

¥) Effects of various pesticidal plant extracts on some invertebrates, that
concerned either agricultural pests or intermediate hosts of some parasites.

¢) Benthic invertebrate community parameters related to taxa richness,
dominance, species, similarity, biotic indices and community function, are used
as stand-alone bioindicators or are included as an important component in
comprehensive, center wide assessments.

o) Research concerning various types of sponges in the Mediterranean and Red
sea and the modern methods of culturing them and its economic importance.

1) Research studies upon the different types of invertebrates in the Mangrorve

ecosystem.

Y) Studying the ecology of some Echinoderms and its economic importance.

A) Biodiversity of Invertebrates in fresh water and Marine ecosystem and the effect
of Pollution upon it.

1) Taxonomical studies upon freshwater and Marine invertebrates.




O Meal) g pdilly il Rl ale —o
Comparative Anatomy of Vertebrates

. Evolution and phylogeny among different vertebrate species.

. Anatomical comparisons in various vertebrates to facilitate the scope of
classification.

. Comparative morphological and functional investigations of selected organs in
different vertebrates.

. Comparative histological, histochemical and histomorphometric investigations
in different vertebrate organs.

. Comparative ultrastructural investigations in different vertebrate organs.

. Relationship between structure and function in different organs of vertebrates.

. Functional anatomical investigations in different organs according to the
changes in animal lifestyle.
. Comparative embryological investigations in various vertebrate organs.

. Comparative immunological investigations in different vertebrate species.
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Influence of agrochemical on biochemical and hematological parameters in
experimental animals.
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Effect of heavy metal compounds toxicity on thyroid hormones and lipid
metabolism in adult experimental animals.
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Effect of some antibiotic on liver and kidney functions of experimental animals.
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Effect of medicinal plants extractions on serum, liver and kidney lipids and
cholesterol in experimental animals.

replaall g Al Al Ciillay o dibae Al e il

Effect of different medical drugs on kidney and liver functions of experimental

animals.

relal) gt danglpaedl) aleil) oAbl ilalaiial) i

il il 8 Lpdall Slana) Lew e 5008V @laliad S Y

Lnslomd Ao dids poall dlgally plaadl (omny 5l aca oyl Glilgaad dae biall Gllain) (s
2l

) dabaal) acall sliacly adll Linglonad o (Auadally ueliall) dabaall clSyall il 4y

liver and  Klly 2l &l cbiochemical and hematological parameters aall <l g<a
o(-----c€nzymes <lwy¥) chormonesciliseygll ckidney function
Jalgally ilaally 5Lel ClLpall 2ladt s aaeall slac) algaly Aabiaall (ymlye¥) Giliaial =) s
(L dalse (e Wty g el g cliglall ) Al




LSyl Liagfg(ddall laall) du5aY 1y Ailaasll Ll yil dadyy 8 Eaall ilidl pladsia) —))
bl cpdl) Gahal (o<l s iall) dibidal) Gahe¥) zOke 6 dukall CLde Yy Lualal)
i (. apanll (mhaV) ol cAsg il) eV e lial) alye¥) casl)




il s ale -V
Embryology

. Developmental Toxicology.

. Molecular Embryology.

. Development of different systems and organs in vertebrates.
. Reproductive Toxicology.

. Drugs as teratogens.

. Teratogenicity of pesticides.

. Environmental hazards and birth defects.

. Relation between maternal and developmental toxicity.

. Effect of radiation on pregnant mothers and their fetuses.

The potential therapeutic applications of stem cells.
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y— Studies on economic and medical parasites in Egypt.
Y- The effect of some parasites on their hosts especially in the field of fishes and
domestic animals.
¥-The use of electronic microscopes (TEM & SEM), electrophoreses and
molecular studies to give more details of some endemic important parasites.
¢— Biological control using some natural substances especially in Schistosoma and
Fasciola.
o— Studies on parasitic diseases that threating the fisheries.
11— The impact of anthropogenic components and pollutants on the distribution of
parasitic diseases in the aquatic ecosystems.
V- Effect of some biological agents as algae and fungi in controlling the

intermediate hosts of Schistosoma.




A— The effect of heavy metals on the occurrence of parasites in the Nile River and

marine environment and the role of these parasites as bio—indicators of heavy

metals.

4— Controlling of some nematode of economic importance as Meloidogyne

incognita which cause plant diseases.
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Research plan in the field of Animal Ecology and Animal Behavior
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Plate tectonics movements & igneous — metamorphic Rocks

dugu)ll Hodall—Y

Environmental Geology asiull Laglgsl) —¥

Structural Geology 4wyl Laglgall —¢

Applied Geomorphology — daukill disgledagall—0

Astronomy  dugladl a2 ¥y cllall ale =1

Geographical Information system GIS -V

macrofossils —A

Climatic changes ~ #Lall 51—

Applied Geology dankill Laglgall =4 &

s daaglon (A Sluln —Y)

Teaching Geology & Space eladlly Lingloaadl poyxs (3yla =V ¥
Neotectonics & Quaternary Geology el cuaally clig€s gull -y ¥
Rare earth elements & radioactive isotopes dsiwll Uil daaa il paliall =V €
Laslgaall i dadailly slSladll =) 0

Simulations and modeling Geology
Biogeology  Laglgis gn =31
Invertebrate Macro paleontology 5,1 40,laid) <l jeal) VY
t oyl Galy JE Jua e 50Kl cilbjial) Gile gans aaes

Mollusca, Echinodermata, Corals, , ... etc.
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Nummulites, Foraminifera, nannoplankton, pollen gains, Diatoms...etc.
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Seismic stratigraphy syl claakall ale (1)
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Geophysics cLjdgall =Y.
Seismic stratigraphic analyses for determining depositional and structural
settings, and basins evolution.
Sequence stratigraphic study based on seismic lines analysis and comparing
them with faunal analysis.
Well logging study to determine the oil potentialities of some oil fields.
Using geophysical tools in the development of the human environments.
Surface and subsurface stratigraphic studies based on paleontological
analysis with emphasis on foraminifera.
Quantitative and qualitative analysis of the ecotypes and morphotypes of
fossils to decipher the paleoecology, sedimentary environments and sea

level changes.




Stable isotope analysis of certain group of fossils to configure the
sedimentological and paleontological environments and monitor the
ecological changes on coastal and urban areas.

Using all possible tools to carry out basin analysis.

Using all of our experience and training to serve society in the fields of our

expertise.
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Mathematical Modeling based on artifitial intelligence applications
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Applications of Artifitial Intelligence
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