c- Six mutations have been located on three cistrons. The
complementation test was done between them. The results were as the
following table.

++ it mean complemented

0 : it mean not complemented

Detect the locus of each mutation on the three cistrons and complete the

following table?

| 1 2 3 } 4 5 _—;)‘
o 0 + + PR
2 0 -+ I +
3 0 0 |
4 0
s o | +
K [ o]




Semester: (1 "d 2008)
Academic year: 2007/2008
Allowed Time: 2 hr

Cairo University
Faculty of Agriculture
Department of Genetics

s

Postgraduate Course
Microbial Genetics (602 AGN)

Answer the following questionsiay) 4wl S Jala ALiu) 48 g alud

Question 1: (20 marks)
a- What is the title, the author and the year of publication of the books

you used in your seminar?

b- What are the mutation isolation methods? And the
complementation methods are different from fungi and bacteria.
Explain?

c- What are the roles of the transcription factor, hormones and
enhancer for gene regulation in Eukaryotes.

d- What is the difference between complementation and
recombination?

Question 2: (20 marks)

a- How many plaques can be formed by a three phage particles?
b- When glucose is absent, is the concentration of cyclic - AMP is
high or low?

c- Name five genetic phenomena mediated by transposable elements?
d- What is meants by a virulent mutant of a phage?

e- In the Tn; system what enzyme is responsible for formations of
cointegrate?

f- Why can a particular phage not adsorb to any bacterial species?

Question 3: (20 marks)

a- Write with drawing about the following:-
1- Inition of replication and the bacterial origin.
2- The lysogenic program.
3- Phage T4, Mu and phage 3

b- There are different mechanisms for regulation of gene expression in
bacteria. Explain briefly two only of these mechanisms.

(4 ala )L,_.l,)
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Answer the following questionsday) 4w 8 Jata ALl 48 ) g alus
Question 1: (20 marks)

a- What is the title, the author and the year of publication of the books
you used in your seminar?

b- What are the mutation isolation methods? And the
complementation methods are different from fungi and bacteria.
Explain?

c¢- What are the roles of the transcription factor, hormones and
enhancer for gene regulation in Eukaryotes.

d- What is the difference between complementation and
recombination?

Question 2: (20 marks)

a- How many plaques can be formed by a three phage particles?
b- When glucose is absent, is the concentration of cyclic — AMP is
high or low?

c- Name five genetic phenomena mediated by transposable elements?
d- What is meants by a virulent mutant of a phage?

e- In the Tn; system what enzyme is responsible for formations of
cointegrate?

f- Why can a particular phage not adsorb to any bacterial species?

Question 3: (20 marks)

a- Write with drawing about the following;:-
1- Inition of replication and the bacterial origin.
2- The Iysogenic program.
3- Phage T4, Mu and phage 2

b- There are different mechanisms for regulation of gene expression in
bacteria. Explain briefly two only of these mechanisms.

(4 aanr,:.;)




¢- Six mutations
complementation test wa
following table.

have been

+ : it mean complemented
0 : it mean not complemented

located on three

cistrons.

The

s done between them. The results were as the

Detect the locus of each mutation on the three cistrons and complete the
following table?
j 2 3 4 5 6

1 + H =+ o X

2 0 ar e

3 0 0

4 0

3 0 +
= 0

Good luck,,,
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Cairo University _ } Semester: (January 2005)
Faculty of Agriculture =~ Academic year: 2004/2005
Department of Genetics Gyl da Allowed Time : 2 hours

Postgraduate Course
Radiation Genetics (AGN 605)
Answer two of the following questions:

Question 1: (20 marks)
Write a short note on three of followings:-

a- The effect of radiation on the cytoplasm.

b- Radiation effects on DNA.

c- The production and the use of X-rays.

d- The increase of the cell size under the effect of ionizing radiation.

Question 2: _ (20 marks)
Discuss what is meant by the target-hypothesis? And state the evidences that
support this hypothesis.

Question 3: (20 marks)

State and explain what is meant by : environment effect on the action of radiation.

Answer the following question:
Question 4: (20 marks)
1- What is the effect of U.V. radiation on the DNA?
2- What the meaning of the following?
- Photoreactivation
- Single strand break

Good Luck
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Semester: (June 2007)
Academic year: 2006/2007
Allowed Time: 2 hr

Cairo University
Faculty of Agriculture
Department of Genetics

Postgraduate Course
Mutation and Mutagens (604 AGN)

Answer all questions; use diagrams when necessary:
Question 1: (15 marks)
Write brief notes on 2 points of the following:

1- Intragenic and intergenic mutations.

2- Actions of UV-light as a mutagen.

3- Reverse mutations.

4- Functionality of alkylating agents.

Question 2: (15 marks)

(a) Temperature is an external factor which may inhance mutation
rates, Discuss briefly this factor, give examples if possible.

(b) Outline the molecular mechanisms which may lead to gene
mutations, compare between mis-sense vs. non-sense mutations.

Question 3: (15 marks)

(a) Mutator genes play an important role on spontaneous mutation
rate, Explain this fact giving a single and a double-unit systems.

(b)Outline a practical technique for measuring spontaneous and
induced mutation rates in sex chromosomes of Drosophila.

Question 4: (15 marks)

(a) Discuss briefly the actions of ionizing radiations on DNA and on
chromosomes leading to gene and chromosomal mutations, use
diagrams to explain your answer.

(b) What is meant by photoreactivation? Give an example for your

dnNSwer.
Good luck,,, M/L/\/
e

Prof. Dr. Hashem Hussein



"Cairo University
Faculty of Agriculture
Department of Genetics

Academic year: 2007/2008
Allowed Time: 2 hr.

Postgraduate
Genetics (AGN 601)

Answer the questions of only one group

Group I

Answer all the following questions

Question 1: (20 Marks)

Discusses the differences between:

a. Gene regulation in Prokaryote Vs. Eukaryote.
b. Cloning Vs. expression vectors.

¢. Gene mutation Vs. chromosomal aberration.
d. Genomic library Vs. cDNA library

Question 2: (10 Marks)

a. Describe in details the methods for recombinant gene detection at
DNA, RNA and protein level
b. Discuss the role of translation factors.

Question 3: (15 Marks)

Design experiment to improve the salt tolerance of tomato cultivars using
p
gene transter and include the following items in your answer:

a. How to prepare the expression cassette.

Suitable method for gene delivery.

Role of plant tissue culture.

Molecular confirmation of transformation and evaluation of the
transgenic plants

=3

e o

Question 4: (Answer only 2 items from the following) (15 Marks)



4. Describe in details the features of Watson and Crick model of
DNA structure.
b. DNA replication and protein synthesis are polar processes, explain

c. Compare between the following:
1- DNA-dependent DNA polymerases Vs. DNA-dependent RNA

polymerases.
2- Structure of mRNA in prokaryotes Vs. eukaryotes.

Group II

Answer all the following questions

Question 1: (30 Marks)
a- Define DNA nanotechnology

b- Discuss briefly the types of DNA
c- Mention all the cases DNA nanotechnology and discuss
briefly two of them

Question I1: (30 Marks)

a- Write short notes on the major contribution of two scientist
in the field of behavioral genetics

b- Define the term Epigenesis

c- Mention the three methods of study in behavioral genetics

d- Show how behavioral genetics can be used in social
studies

COOD LUCK

Examination Committee
Professor Dr. Abdel kader Gamal-Eldine ~ Juei.__)

Professor Dr. Mohammed H. Soliman r\” fﬂ
s

Evolution Committee ‘\(‘QF) 5

Professor Dr. Hashem Hussein



Cairo University Semester : (January 2008)
Faculty of Agriculture : Academic year : 2007/2008
Department of Genetics olpll Allowed Time : 2 hours

Postgraduate course
Genetical and Cytological Techniques (701)
Question 1 : (12 marks)
DNA sequencing is one of the most important techniques in molecular biology. Discuss
pointing out its significance and the basic strategy used in the automated sequencing,

technology.

Question 2 : (18 marks)

A) Assume you have a mixture ol amino  acids- outline an experiment Lo separate these
amino acids using the technigue of paper chromatography (6 marks).

B) In vour opinion what are the main differences between: (give answers to only 3 points)
(12 marks)
A restriction enzyme and the S1 nuclease enzyme
The BAC and YAC vectors
- SDS-PAGE and PAGIF
- The opposition method and the liquid emulsion method for application of the
photographic emulsion in autoradiography.

L g e

Question 3 : (15 marks)

A-What are the common characteristics ol the fixative compounds, Cite at least two
examples for non-metallic {ixatives and metallic {ixatives compounds?

B-Discuss the most valuable applications of basic chromosome rescarch in the diagnosis ol
genetic disorders?

Question 4 : (15 marks)
A)- Give a brief account on one of the following items:
|-'The major factors that determine the yield ol anthers that can be used in anther culture
2-The mechanism of Agrobacterium as mediated gene delivery system into plant
cells indicating, why dicotyledonous plants are more susceptible  than mono-
cotyledonous plants?

B)- From what you have learned, explain a technique that you can usc Lo transform and express
the human alpha-1-antitrypsin gene into specific sheep tissues.

Good, Luck

1)5\"7’/.)



Cairo University
Faculty of Agriculture
Department of Genetics

Final Exam
Allowed Time : 2
Postgraduate course =

Uipli Cytologia

Answer the following questions
Question 1 : (20 grades )

1) Comment on the main properties of cytoplasmic matrix ?

2) Write on the fine structure of Golgi complex ?

Question 2 : (20 grades )

What are the main differences between Four the following :

a- Spind le microtubles — Ciliary microtubule .
b- Active transport —enclosure of substances in membranous vesicles .
c- Desmosomes — gap junction

d- Integral portions — Peripheral proteins

e- L - type— S ~type microfilaments .

Question 3 : (20 grades )

A) How do the Light- dependent reaction proceed ?

B) How DNA and histones are organized in Chromosomes ?

Good Luck



Faculty of Agriculture

Cairo University <el3d andS
Department of Genetics

Molecular Genetics
Post-graduate Exam (2006-2007)

Answer all the following Questions: Time: 2 hours

=

Talk about the following items:

a) Different mutations affecting the gene regulation of gene expression
in lac-operon, how could we identify the dominant from recessive
mutations? Give examples.

b) The effec: of the leader region on frp-operon on its regulation.

¢) The influence of histones on gene expression.

a) How the RNA processing control regulates the production of mature
RNA molecules from precursor-RNA molecules?

b) Give an example for how to find a specific clone in a genomic library.
¢) Homologous search plays an important part in assigning gene function
except ORFs with no matches to database, explain.

3- a) Talk about the roles of chromosome walking and chromosome jumping

in identifying a specific gene between flanking markers.

b) What is DNA fingerprinting? How could this method be used to
establish parentage and in forensic science laboratories?

¢) Many cellular functions are carried out by proteins that contact one
another. Design an experiment to find genes that encode proteins that
interact with a known protein.

4- a) What are the differences between VNTRs and STRs?

b) How could we use the microarray to identify SNPs?
¢) Give examples of some products produced by biotechnology
companies?

some3cr Good luck gD



Cairo University
Faculty of Agriculture
Department of Genetics

Y Semester: (1% 2008)

2  Academic year: 2007/2008

Allowed Time: 2 hr

iyt
Postgraduate Course

Population Genetics (603 AGN)

Answer only 4 out of the following questions

Question 1: (15 marks)

Define the following expressions, give hypothetical examples:
(a) The effective breeding size of a population in the successive
generations. How to calculate it in case of a different sex
ratio?

(b) The adaptive value (fitness) of genotypes in a population and
its relation with the coefficient of selection (s). Give examples
according to the degree of dominance between the alleles of a
given gene under test.

Question 2: (15 marks)

(a) In the human population, the frequency of albinism is one in
each 90000 individuals. Calculate:

i. The number of generations required to reduce this
frequency to half its value. Explain, how can we achieve
this?

2. The frequency of heterozygotes in the initial population.

(b) Calculate the coefficient of inbreeding of the individual A
whose ancestors appear in the following diagram. Define the
meaning of this coefficient.

B D < G = o |
F B >< >< ><
T\C..;" E < "H < J

- Calculate also Coefficient of relationship between B & C.

Question 3: (15 marks)

Explain the effect of linkage between two genes on the speed to reach
equilibrium in a Mendelian population. Use diagrams if possible.
Compare with independent assortment (Give examples).

(d. 51&}}5_,'1)




Question 4: (15 marks)

In a sample from Giza population, the following frequencies of blood
groups were surveyed:

A =2000, B=1600; AB =600 and 0 = 1500.

Calculate the gene frequencies and explain if the population is in
equilibrium (compare y’ test and Weiner coefficient).

D.F. 1 2 3 4
o’ (tabulated) = 3.84 5.99 7.81 9.49
Question 3: (15 marks)

What are the various mechanisms that may account for
polymorphisms in natural populations?

Good luck,,,

Examiner }_’_’/

Prof/Dr. Hashem Hussein




Semester:1*' (January 2007)
Academic year: 2006/2007
Allowed Time: 2 hours

Cairo University
Faculty of Agriculture
Department of Genetics

Postgraduate Course
Population Genetics (603 AGN)

Answer all questions:

Question 1: (15 Points)
(a) [Explain the simplified conditions specified for the idealized population. Diagram a
large base population (N = ® ) subdivided into sub-populations or lines in

successive generations. What are the consequences of tlus case?

(b) What a:» the mechanisms that may account for polymorphisms in different
populeiions? Lxplain cach one.

Question 2: (15 Points)
1. Define the following expressions, Give examples if possible:
(a) Fixation of a gene (b) Selection favouring heterozygotes.

(¢) Fitness and Dominance.

2. Explain the role of inbreeding on equilibrium in an idealizea population.

Question 3: (15 Points)
(a) In the human population, the frequency of albinism is one in cach 9000 individuals.
Calculate:

I- The number of years required to reduce this frequency (o Yo its value. 1f
generation inteval 1s 25 years.

2- The frequency of heterozygotes in the initial population.

3- Hew this reduction can be reached?

(b) In a sample from a human population. the following frequencies of blood groups
were surveyed:
A =200 B 1600 : AB - 600 and 0 1500.
Calculate e gene frequencies and explain if the population is in equilibrium or not.
if not give possible reasons.

D.I. I 2 2 4
* (Tabulated) = 3.84 5.99 7:81 0.49
compare % test and Weiner's coeflicient,
Question 4: (15 Points)
(a) An initial population (FO = 5000 individuals) exposed to random genetic drift being
of the sizes: 50. 30. 150 and 300 during the successive generations: caleulate the

clfective breeding size (Ne) and the mean rate of inbreeding (Al) during this process.

(b) A population of cod-fish was left for random mating with the size of 20 pairs of
parents per generation, calculate the inbreeding cocflicient in this population after 5
gencration. Good luck Examiner

Prof. Dr.Hashem Hussein



Faculty of Agriculture
Cairo University
Department of Genetics

Biochemical Genetics
Postgraduate Exam (2007-2008)

Answer all the following Questions: Time: 2 hours

I-'a) Draw a schematic representation of the organization of DNA
replication and define the functions of the enzymes and proteins
involved.

b) Talk about the role of repetitive DNA in genome organization and in
preventing chromosome shortening during replication.

¢) RNA processing is performed in eukaryotes only. Talk about the
different processing mechanisms for the maturation of RNA.

2- a) There is a correlation between gene expression and chromatin
structure, explain.
b) There are two main groups of chaperons, identify the function of each
group and explain how ubiquitin marks protein for degradation?
¢) In Eukaryotic organisms, there are some genes that are strictly
regulated by a developmental program while others are
environmentally regulated, give examples.

3- a) Regulation of gene expression could be affected by initiation of
protein synthesis in the cytosol, give example.
b) Extensive DNA damage can be repaired by different mechanisms,
discuss two methods of repair mechanisms.
¢) Explain how chloroplast protein synthesis is regulated by light.

4- Talk in details about the followings:
a) Cis-acting elements within genes
b) Glycine betaine and osmoprotection
¢) Impact of water deficit and salinity on transport across plant
membranes.

O R Good luck sommIcr



