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Theoretical exam. Assessment = 100 marks. " Time allowed: 2 hours.

1 Course Title = Enzymes in Microorganisms. " Course code = MB 3208.

| Chemist1‘y~Miérobiology double major program. | Academic year: 2016/2017.
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Answer the following questions, proved with equations, and labeled colored diagrams:

Mark

L- Mustrate how enzymes lower the activation energy of a reaction.

. 10 marks

+ 2- Explain the induced fit model for the mode of enzyme action.

10 marks

- 3- Compare between the action of lyases and ligases.

10 marks

4- lllustrate how cells generate their own enzymes with unique genetic coding.

10 marks

5- lustrate the ideal fermenter structure for optimized microbial enzyme production.

10 marks

6- [ustrate the diagrammatic biochip structure, advantages and its applications.

10 marks

- 7- Discuss how the cell can regulate the activity of its enzymes.

10 marks

- 8- Mention the different types of enzyme inhibition.

10 marks

9- Discuss one of the applications of microbial enzymes in the industrial field, represented

during your study; prove your idea with equations. and labeled. colored diagrams.

20 marks

lT%ést wishes............ Examiner: ! Dr.: Anwer S.M. El-Badry.
L |




Tanta UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF BOTANY

EXAMINATION for Juniors (ThirdYear) students of Special Botany

D . COURSE CODE:
gy Stress Physiology BO3210
DATE:
15/6/2017 JUNE/ 2017 | TERM: SECOND MARKS: 100 TIME: 2 HOURS.

I-Define the following: (15 Marks, each 3 Marks)

1-Trehalose 2- Phytoremediation 3-Heavy metal
4. Glutathione 5. Photo-oxidative stress.

II-Complete the following: (25 Marks, each 5 Marks )

1-The plant responds to abiotic stresses with special defence mechanisms including both
and.....antioxidative systems which play an important role in preventing........damage.

oooooo

2- Under drought stress, the ...... is synthesized from carotenoids by ...........

3- Heat stress may affect......... and ...... and the importance of these two factors depends

upon which ........is considered.

4. The plant processes that are particularly sensitive to heat stress are....,...and......
5- The indicators of the toxic effects of heavy metals are......¢......and.....

ITI-Discuss the following (60 Marks, each 15 marks)

1- The physiological responses of plants to drought stress
2--The growth and development of plants under salinity stress.
3- The harmful effects of heavy metal stress and the different mechanisms

of plant responses to it.

4- The photo-oxidative stress and the non-enzymatic antioxidants.

EXAMINERS PROF.DR./ WEDAD ABD EL-AZIZ KASIM
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| Tanta UNIVERSITY, Faculty of Science, Department of Botany
e EXAMINATION for freshmen (Third level) students of Special
i_‘. | Microbiology
T | |COURSETITLE: Biological control COURSE CODE:MB3206
DATE: JUNE. 2017 TERM: TOTAL ASSESSMENT | TIME ALLOWED:
[11/8) 2017 | ’ SECOND MARKS: 100 2HOURS
Answer all following questions:
First questions (40 Marks, 8 each)

Write briefly on:

1-Competative ability.

2- Chitosan as biological control agents.
3-Mycoparasitism.

4- Chestnut blight.

5- Beauveria bassiana as insect pathogenic fungus.

Second questions (20 Marks):
Complete the following questions:
1- There are four major classes of hyperparasitis namely ----
---------------------------- and---------.
2- Toxin produce by Gliocldium virens called ---------- .
3- Metrahizium ansipoliae use for control of ---------- .
4- Symptoms of infected insects ---------- and----------- ,
5- Systemic acquired resistance mediated by ---------- while
induced systemic resistance mediated by ---------- ;
6- Damping —off disease caused by--------- and controlled by--

Third questions (20 Marks,4 each)
Choose the correct answer of the following;:
1-Mechanism of direct antagonism is
a) competition
b) Induction of host resistance
c) Non of these.
2- Bacillus subtilis produce antibiotic called
a) Bacilomycin D
b) Agrocin
c) None of these
3-Most of fungi used for the control of insect pests belong to :
a) Hyphomycetes Page 1



Tanta UNIVERSITY, Faculty of Science, Department of Botany

EXAMINATION for freshmen (Third level) students of Special
Microbiology
L COURSETITLE: Biological control COURSE CODE:MB3206
DATE: | e sok TERM: TOTAL ASSESSMENT | TIME ALLOWED:
11/61 2017 ’ SECOND MARKS: 100 2HOURS
Answer all following questions:
First questions (40 Marks, 8 each)

Write briefly on:

1-Competative ability.

2- Chitosan as biological control agents.
3-Mycoparasitism.

4- Chestnut blight.

5- Beauveria bassiana as insect pathogenic fungus.

Second questions (20 Marks):
Complete the following questions:
1- There are four major classes of hyperparasitis namely ----
---------------------------- and---------.
2- Toxin produce by Gliocldium virens called ---------- ;
3- Metrahizium ansipoliae use for control of ---------- ;
4- Symptoms of infected insects ---------- and----------- ;
5- Systemic acquired resistance mediated by ---------- while
induced systemic resistance mediated by ---------- :
6- Damping —off disease caused by--------- and controlled by--

Third questions (20 Marks,4 each)
Choose the correct answer of the following:
1-Mechanism of direct antagonism is
a) competition
b) Induction of host resistance
¢) Non of these.
2- Bacillus subtilis produce antibiotic called
a) Bacilomycin D
b) Agrocin
c) None of these
3-Most of fungi used for the control of insect pests belong to :
a) Hyphomycetes Page 1




i EXAMINATION for freshmen (Third level) students of
l Chemistry/Microbiology

Tanta UNIVERSITY, Faculty of Science, Department of Botany

| |COURSETITLE: Biological control COURSE CODE:MB3206
patE: [ TERM: TOTAL ASSESSMENT | TIME ALLOWED: '
| 11/67 2017 SECOND MARKS: 50 2HOURS |
Answer all following questions:
First questions (20 Marks, 4 each)

Write briefly on:

1- Mycoparasitism.

2-Competative ability.

3-Advantage of fungi for controlling insect pest.

4- Chitosan as biocontrol (as pathogen suppression).
5- Beauveria bassiana as insect pathogenic fungus.

Second questions (10 Marks, 2 each)
Complete the following questions:
1- Toxin produce by Gliocladium virens called-----------=-- ;

2- Antibiotic produce by Trichoderma virens called -=-------- :

3- Metrahizium anisopliae use for control of ---------- y

4- Symptoms of infected insects ---------- and----------- :
5- Post — harvestrot of citrus fruit caused by --------- and
controlled by-------- ;
Third questions (10 Marks, 2 each)

Choose the correct answer of the following:
1-Mechanism of Mixed-path antagonism is
a) Antibiosis
b) Lytic enzymes
¢) Unregulated waste products
d ) All of these.
2- Pseudomonas putida produce antibiotic called
a) Phenazine
b) Iturin A
¢)None of these
3-Most of fungi used for the control of insect pests belong to :
a) Hyphomycetes
b) Entomophthorales Page 1



Tanta UNIVERSITY, Faculty of Science, Department of Botany
EXAMINATION for freshmen (Third level) students of

.

Chemistry/Microbiology &
I _1{COURSETITLE: Biological control COURSE CODE:MB3206
DATE: | JUNE. 2017 TERM: TOTAL ASSESSMENT TIME ALLOWED:
11/6/ 2017 | : SECOND MARKS: 50 | 2HOURS
Answer all following questions:
First questions ( 20 Marks, 4 each)

Write briefly on:

1- Mycoparasitism.

2-Competative ability.

3-Advantage of fungi for controlling insect pest.

4- Chitosan as biocontrol (as pathogen suppression).
5- Beauveria bassiana as insect pathogenic fungus.

Second questions (10 Marks, 2 each)
Complete the following questions: '
1- Toxin produce by Gliocladium virens called-------------- .

2- Antibiotic produce by Trichoderma virens called ---------- .
3- Metrahizium anisopliae use for control of ---------- :

4- Symptoms of infected insects ---------- and----------- .
>- Post — harvestrot of citrus fruit caused by ~-------- and
controlled by-------- :
Third questions (10 Marks, 2 each)

Choose the correct answer of the following:
1-Mechanism of Mixed-path antagonism is
a) Antibiosis
b) Lytic enzymes
¢) Unregulated waste products
d ) All of these.
2- Pseudomonas putida produce antibiotic called
a) Phenazine
b) Iturin A
c)None of these
3-Most of fungi used for the control of insect pests belong to :
a) Hyphomycetes
b) Entomophthorales Page 1
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Tanta University ¥

Faculty of Science 1
Department of Botany

EXAMINATION for level 3 Students of Sj)ecial Botany

; Course title: Medicinal and Aromatic piants Course Code:BO3208

2017 Term: second |Total assessment Marks: 100 |Time ALLOWED:2 ours
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Tanta University .
Faculty of Science !
Department of Botany
EXAMINATION for level 3 Students of Spectal Botany
| Course title: Medicinal and Aromatic plants Course Code:BO3208
Date: 11/6 2017 Term: second | Total assessment Marks: 100 |Time ALLOWED:2 ours
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Tanta UNIVERSITY '
FACULTY OF SCIENCE
DEPARTMENT OF BOTANY

EXAMINATION for Juniors (ThirdYear) students of Special Botany

COURSE . COURSE CODE:
i Stress Physiology BO3210
DATE: -
15/6/2017 JUNE/ 2017 | TERM: SECOND MARKS: 100 TIME: 2 HOURS.

I-Define the following: (15 Marks, each 3 Marks)

1-Trehalose
4. Glutathione

2- Phytoremediation 3-Heavy metal

5. Photo-oxidative stress.

II-Complete the following: (25 Marks, each 5 Marks )

1-The plant responds to abiotic stresses with special defence mechanisms including both
...... and.....antioxidative systems which play an important role in preventing........damage.

2- Under drought stress, the

3- Heat stress may affect

.........

upon which ........ is considered.

4. The plant processes that are particularly sensitive to heat stress are....,..and......

5- The indicators of the toxic effects of heavy metals are......¢......and.....

I1I-Discuss the following

(60 Marks, each 15 marks)

1- The physiological responses of plants to drought stress

2-The growth and development of plants under salinity stress.

3- The harmful effects of heavy metal stress and the different mechanisms

of plant responses to it.

4- The photo-oxidative stress and the non-enzymatic antioxidants.

EXAMINERS

PROF.DR./ WEDAD ABD EL-AZIZ KASIM
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Tanta UAfiVERSITY,'“FacuIty of Science, Department of Botany

Final Examination for (3rd Year) Students of Microbiology
COURSE TITLE: Phycology (B03222)

DATE: 13 JUNE, 2017

ERM: SECOND SEMESTER | TOTAL ASSESSMENT MARKS: 150 TIME ALLOWED: 2 HOURS

ANSWER ON THE FOLLOWING QUESTIONS

A. Give an account on Only four with labeled drawing if possible: (60 Marks, 15 Mark each)
1. Range of morphological structure in algae.

2. Flagella types in algae

3. The possible life cycles of the diploid algae.

4. Compare between the Pennales and Centerales diatoms.
5. Cyanobacterial cell structure.

B. Complete the following: (15 Marks, 3 Marks each)
1. Vaucheria may be reproduce a sexually by................. R and o s o
2. Auxospores in diatoms can be fromed by............. R R and...............
D ' eicsse is euglnoid alga that characteristic by presencé of external cyst.
. T N——— its type of spores that are formed in the distal part of the protoplasm forming chain.
5. Scytonema form false branch arises in a position ....... S— to heterocyst, however in
T olypothrz’x the false branch arise in position ........... ...to heterocyst.
C.  Write short notes on the following with labeled drawing: (40 Marks)

1- Compare between the distinguishing characters of phyophyta and chlorophyta

2- Compare between the distinguishing characters of bangiophyceae and ﬂondophyceae
3- Cell division in Qedogonium

4- Life cycle of laminaria

D. Complete the following (35 Marks)
1-In Ectocarpus haploid zoospore are formed in ............... , whereas diploid zoospore are
formed M oo vonens e
2- Ulothrix have two types of zoospore according to the size ............ L S

3-Reserved food in Rhodophyta is ..............

4- Some of the intercalary cells of Oedogonium contain ring-like structures called.........

5-In Batrachospermum the basal part of carpoganium swollen and contain .............. , however
the upper part elongated to form ......... TR t(§ TECEIVE .ivvenrennnnannnn

6- Fucus was member of order .........oovviins

7- Asexual reproduction of Laminaria by motile ...... S produced 10, somsassss I
sporangia arranged in .............. on both sides of the ...
8- Sexual reproduction in Spirogyra by.............cevunn. which have two types................. and
9-Reproductionin FPucts by o monwses 11 (R A
Examiners: : Best wishes.......

Prof. Dr. Shimaa El Shafay Dr. Mostafa EIShobary



BOTANY DEPARTMENT - TANTA UNIVERSITY - FACULTY OF SCIENCE

‘\
EXAMINATION FOR JUNIORS (THIRD YEAR) CHEM./ MICROBIOLOGY STUDENTS iﬁﬁ‘

INTRODUCTION TO MOLECULAR
GENETICS

~ |COURSE TITLE: COURSE CODE: B03242 o W

18 JUNE 2017 TERM: SECONDTTOTAL ASSESSMENT MARKS: 50 l TIME ALLOWED: 2 HOURS

ANSWER THE FOLLOWING QUESTIONS

1. The base composition of an RNA virus was analyzed and found to be 14.1% A, 14.0%
U, 36.2% G, and 35.7% C. Would you conclude that the viral genetic material is
single-stranded RNA or double-stranded RNA, and why? (8 Marks)

2. The following diagram represents a sequence of nucleotides surrounding an RNA-
coding sequence.

RNA-
5'-CATGTT... TTGATGT- i —~GACGA... TTTATA...GGCGCGC-3'
3'-GTACAA... AACTACA- Sequerglce ~CTGCT...AAATAT...CCGCGCG-5'

a. Is the RNA-coding sequence likely to be from a bacterial cell or from a eukaryotic cell?

How can you tell? (4 Marks)
b. Which DNA strand will serve as the template strand during the transcription of the
RNA-coding sequence? (4 Marks)
¢. Where RNA polymerase is going to bind? Why? (4 Marks)
3. Write short notes on two of the followings: (15 Marks)

a. How RNA polymerase determines which DNA strand is the template strand.
b. Differences between synthesis of RNA transcripts and DNA replication.
¢. Phenotypic effects of mutations.

4, Compare between two of the followings: (15 Marks)

a. Mismatch repair and Direct DNA repair systems.

b. Rho-dependent and Rho-independent chain terminators.
¢. Forms of DNA.

Iith all my Best Wishes

EXAMINERS I PROF. DR. REDA GAAFAR PROF. DR. ADEL ELSHANSHOURY



@ s BOTANY DEPARTMENT - TANTA UNIVERSITY - FACULTY OF SCIENCE

\& *F EXAMINATION FOR JUNIORS (THIRD YEAR) CHEM./ MICROBIOLOGY STUDENTS

L%gm course iTLe: | INTROPUCTION TO MOLECULAR =1 course cove: Bos242 % 0
18 JUNE 2017 TERM: SECOND | TOTAL ASSESSMENT MARKS: 50 | TIME ALLOWED: 2 HOURS

ANSWER THE FOLLOWING QUESTIONS

1. The base composition of an RNA virus was analyzed and found to be 14.1% A, 14.0%
U, 36.2% G, and 35.7% C. Would you conclude that the viral genetic material is
single-stranded RNA or double-stranded RNA, and why? (8 Marks)

2. The following diagram represents a sequence of nucleotides surrounding an RNA-
coding sequence.

RNA-
5'-CATGTT.. TTGATGT- sodin —~GACGA... TTTATA...GGCGCGC-3'
3'-GTACAA...AACTACA- sequeice ~CTGCT...AAATAT...CCGCGCG-5'

a. Is the RNA-coding sequence likely to be from a bacterial cell or from a eukaryotic cell?

How can you tell? (4 Marks)
b. Which DNA strand will serve as the template strand during the transcription of the
RNA-coding sequence? (4 Marks)
¢. Where RNA polymerase is going to bind? Why? (4 Marks)
3. Write short notes on two of the followings: (15 Marks)

a. How RNA polymerase determines which DNA strand is the template strand.
b. Differences between synthesis of RNA transcripts and DNA replication.
¢. Phenotypic effects of mutations.

4. Compare between two of the followings: (15 Marks)

a. Mismatch repair and Direct DNA repair systems.
b. Rho-dependent and Rho-independent chain terminators.
c. Forms of DNA.

With all my Best Wishes

|[EXAMINERS | PROF. DR. REDA GAAFAR | PROF. DR. ADEL ELSHANSHOURY W,




BOTANY DEPARTMENT - TANTA UNIVERSITY - FACULTY OF SCIENCE

T
EFTRE

EXAMINATION FOR JUNIORS (THIRD YEAR) CHEM./ MICROBIOLOGY STUDENTS

Llwﬁ | COURSE TITLE: INTRODUCTION TO MOLECULAR

> ; 2
1969 | GENETICS COURSE CODE: BO324

18 JUNE 2017 TERM: SECOND l TOTAL ASSESSMENT MARKS: 50 1 TIME ALLOWED: 2 HOURS

ANSWER THE FOLLOWING QUESTIONS

1. The base composition of an RNA virus was analyzed and found to be 14.1% A, 14.0%
U, 36.2% G, and 35.7% C. Would you conclude that the viral genetic material is
single-stranded RNA or double-stranded RNA, and why? (8 Marks)

2. The following diagram represents a sequence of nucleotides surrounding an RNA-
coding sequence.

RNA-
5'-CATGTT.. TTGATGT- coding —GACGA... TTTATA...GGCGCGC-3'
3'-GTACAA...AACTACA- sequence ~CTGCT...AAATAT...CCGCGCG-5’

a. Is the RNA-coding sequence likely to be from a bacterial cell or from a eukaryotic cell?

How can you tell? (4 Marks)
b. Which DNA strand will serve as the template strand during the transcription of the
RNA-coding sequence? (4 Marks)
¢. Where RNA polymerase is going to bind? Why? (4 Marks)
3. Write short notes on two of the followings: (15 Marks)

a. How RNA polymerase determines which DNA strand is the template strand.
b. Differences between synthesis of RNA transcripts and DNA replication.
¢. Phenotypic effects of mutations.

4., Compare between two of the followings: (15 Marks)

a. Mismatch repair and Direct DNA repair systems.
b. Rho-dependent and Rho-independent chain terminators.
¢. Forms of DNA.

Hith all my Best Wishes

EXAMINERS ! PROF. DR. REDA GAAFAR PROF. DR. ADEL ELSHANSHOURY
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BOTANY DEPARTMENT
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Course Title: Economic Botany and crop plants Course Code: Bo 3232
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UNIVERSITY OF TANTA, FACULTY OF SCIENCE
DEPARTMENT OF BOTANY

FINAL EXAMINATION FOR (SENIORES) Third YEAR STUDENTS MICRO. SPECIAAI

COURSE TITLE PRINCIPALS OF Genome changes COURSE CODE: Bo 321 :?; .
DATE: 28 MAY. 2017 | TERM: SECOND TOTAL ASSESSMENT MARKS: 100 | TIME ALLOWED: 2 HOURS |

Answer the following questions:

Question 1 Wright shortly on the following with labeled drawings if possible (40 marks):

1). Base excision repair.

2) Mitochondrial genome transcription.

3) How to determine the functions of individual genes.
4) DNA transposones

Question (2) Comlete the following sentences: (30 marks)

1) Depurination is

3) Missence mutation is ................. and nonsense mutation is

4) Alkyltransferase is responsible for

5) The mutation that decreases the chance of survival and reproduction is called

6) Mutation in somatic cells can led to changed

7) Chloroplast genome is inherited.... .......oooviiiiiiiiii

8) There are two classes of traﬁsposable EOMIRIES, e s on wommsmsnsces and ...

9) Spontaneous Mutation IS ........o.oeevnvennns and induced mutation 15 ceumsmmsesemss oo o mmmmo
1O BEOOMEAS cumsns s 5 s apncssssessmmemerss s wwsmmssams 5 owrmssmsmmss 2 u s SR

Question 3 Descuss each of the following : (30 marks):

- Homologous recombination repair.
- Causes of mutation.

- Gene location by sequence inspection.

Best Wishes

Dr: Hanan Ibrahim Sayed Ahmed
Dr Adel El Shanshoury



P I " TANTA UNIVERSITY, FACULTY OF SCIENCE, BOTANY DEPARTMENT
[k-’ [ FINAL EXAMINATION FOR SOPHOMORES (LEVEL THREE)STUDENTS OF SPECIAL BOTANY ﬁ ;ﬁ’%
E 4 =4 >
T ] |COURSETITLE: MYCOLOGY — PLANT PATHOLOGY COURSE CODE: MB3232 g £
Py &
DATE:28 | 5 /2017 TREM: ECOND | TOTAL ASSESSMENT MARKS: 150 | TIME ALLOWED: 2 HOURS Tunri™

Q1- A- Describe the life cycle of Physarum sp. and write the classification.

B- Write on basis for generic separation of Erysiphaceae. (40 mark)
Q2- Write on two of the following: (40mark)

1- Sexual reproduction in Hemiascomycetes and formation of ascocarp in

Discomycetes.
2- Key to classes of Myxomycota and Mastigomycotina.
3- First four stages of the development of the disease on plant.

Q3- A- Describe the following pathogen and write the mechanism by which cause the
Disease: (40mark)

- Erwinia carotovora

B- Illustrate the disease cycle of club — root caused by Plasmodiophora sp.

Q4- Complete the following;: (30 mark)
1- Subdivisions of Eumycota ...,...,...,....,...and classes of Zygomycotina...,...,...
2- Symptoms of Ergot disease ...,...,... and mechanism of honey dew formation...
3- Homothallic species......... and Heterothallic of Rhizopus sp..........
4- Operculate Discomycetes ............. and inoperculate Diséomycetes. PP
5- Symptoms caused to plant by damping off disease ...... and methods of

controlling. s w0 I g

6- Basidiocarpic basidiomycotina....... and non-basidiocarpic basidiomycotina......
7- Types of ascus wall ........ O s o

8- Apothecium consistes of three parts....,....,....

9-Stages of the disease cycle of Ergot caused by Claviceps sp....,....,....
10-Types of sporangia in A/lomyces sp....,.....and gametothallus consistes

Examiners: Prof. Dr. Omyma Awadallah

Best wishes ,,,,,5505
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Q1- A- Describe the life cycle of Physarum sp. and write the classification.
B- Write on basis for generic separation of Erysiphaceae.

(40 mark)

Q2- Write on two of the following: (40mark)
1- Sexual reproduction in Hemiascomycetes and formation of ascocarp in
Discomycetes.
2- Key to classes of Myxomycota and Mastigomycotina.
3- First four stages of the development of the disease on plant.

Q3- A- Describe the following pathogen and write the mechanism by which cause the

Disease: (40mark)

Erwinia carotovora

B- Illustrate the disease cycle of club — root caused by Plasmodiophora sp.

Q4- Complete the following: (30 mark)
1- Subdivisions of Eumycota ...,...,...,....,...and classes of Zygomycotina...,...,...
2- Symptoms of Ergot disease ...,...,... and mechanism of honey dew formation...
and Heterothallic of Rhizopus sp
and inoperculate Diséomycetes. S
and methods of

..........

3- Homothallic species
4- Operculate Discomycetes
5- Symptoms caused to plant by damping off disease
controlling.....,...... e

Basidiocarpic basidiomycotina

and non-basidiocarpic basidiomycotina......

7- Types of ascus wall
8- Apothecium consistes of three parts....,....,....

1

9-Stages of the disease cycle of Ergot caused by Claviceps sp....,....,....
10-Types of sporangia in Allomyces sp....,.....and gametothallus consistes

Examiners: Prof. Dr. Omyma Awadallah
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Answer the following questions:

Question 1 Wright shortly on the following with labeled drawings if possible (40 marks):

1) Base excision repair.

2) Mitochondrial genome transcription.

3) How to determine the functions of individual genes.
4) DNA transposones

Question (2) Comlete the following sentences: (30 marks)

1) DepUiitiation 15! i «. wuiiinsssmsassinns & o sresssassiss i seapisusmes & oo Tersammire & s aras mes
3) Missence mutation is ................. and NoNSeNSe MULATION 8. .. ..uvvreeee e eieeeeiiiiiaineanes
4y Alkyliransferase i3 1esponsible Jor .o s s wrsssares s s scsamssmmsos s woasmomme
5) The mutation that decreases the chance of survival and reproduction is called.............

6) Mutation in somatic cells can led to changed ...............

7) Chloroplast genome is INHETed: o so ivawsimnsss cravsseramng i i iyar Savses s v 53 1 regsporss

8) There are two classes of transposable elements, ................... 211 o IO g

9) Bpontancous MUtation IS .ovwvessewess v sy and induced mutation is ............ccoviiiiiiia.
PO DETIOMNBR vi 2 5o s5moms s ds .0 55 95 SRR 6 i SEE e MU THETEH SY RO RO A AR

Question 3 Descuss each of the following : (30 marks):

- Homologous recombination repair.
- Causes of mutation.

- Gene location by sequence inspection.
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