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Role of DNA Content and Base Ratio in the Induced Radiation
Resistance in Some Bacterial Isolates

Abd EL Monem Sayed Bashandy, National Center For Radiation
Research And Technology

ABSTRACT
The radiation resitance of some isolated bacterial strains

isolated from the environment surrounding the Co-60 source in the
NCRRT was determined .

Relationship between the radiation resistance and the DNA
content and the “GC” ratio of the induced mutants of these strains
were determined alter repeated exposure of the parent strains to 6
cycles of y-irradiation.

The DNA content was found to be increased with the
increase in the radiation resistance, while the “GC” ratio was
decreased with the increase in the radiation resistance.

The stability of this acquired charaters was studied for
induced mutants after storage for 12 month with repeated
subculturing,and it was found that tlhis acquired characters are
stable .

The relationship between the DNA content and three
different types of growth media was detrmined and it was found
that the TGY medium is the best one to be used to ggive the
highest yield of DNA content.

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

Content

INTRODUCTION

LITERATURE REVEIW

I. DNA n microoganisms

IL.Ionizing Radiation

1.1 Types of ionizing radiation

I1.2 Mechanisms of inactivation of 1onizing radiation
IL.1.a. Durect ellect

iL1.b. Indirect effect

I1.3. Dose survival curves

IL4. The decimal reduction dose

[1.5. Dose {ractionation

ili.Radiation Resistanse Of Microorganisms
IV.Effect of Radiation on DNA

V.Mutation and Mutants

V.1. Types of mutation -

VI. DNA repair Mechanism

VILStrain Stability and storage of mutants
MATERIAS AND METHODS

I.1. Chemicals

1.2.Irradiation [acillity (Gamma Champer 4000A)
1.3. Media

1.3.a. Media used for isolation, recovery and viable count

determination
1.3.a.1. Nutreint broth
1.3.a.2. Nutrient agar
1.3.a.3 Tryptone glucose yeast extract agar(TGY)

Central Library - Ain Shams University



1.3.b.3. Media used for preparation of test pieces
1.3.¢. Media used for identification of bacteria

~ 1.3..c.l. Fermintative acid production from glucose
[.3.c.2 Nutrient gelatin

1.3..
1.3..

c.1.Nitrate agar
c¢.1.Starch agar

1.3..c.1.Citrate agar

1.3.
1.3,

c.1.Voges Proskauer
¢.1.Sugar fermintation media

[.3.d. Media used for extracion of DNA
[.3.d.1. Glucose nutrient agar
[.3.d.2. Yeast nutrient agar

Reagents

I1. Methods

11.1. Isolation of bacterial strains

I11.2. Preparation of test pieces

I1.3. Identification of the isolated bacterial strains
[1.4. Irradiation of bacterial strains

I1.4.a. Study of the response of the isolated bacterial

strains to y— irradiation

{I.5. Determination of the DNA for the isolated strians

I1.5.a. Extraction of DNA from the bacterial cells

11.5.b. Determination of the cell count

[1.6.Effect of additinal frctionated doses on the
radiation resistance, DNA content and DNA base
ratio of the bacterial strains

11.6.1. Determination of the radiation resistance of the

microbial isolates after repeated exposure y—
irradiation

6.3. Determination of tre DNA content of the imicrobial

1solates after repeaed exposure to y— iurradiation

Central Library - Ain Shams University

42
42
42
42
42
43
43
43
43
44
44
44
44

46
47
47
47

47
48

48
50

50

51



Contents

IL7. Eflect of different growth media on the DNA
content of the studied strains
11.8. Determination of the DNA base ratio of the
studied strains
I1.8.a.Cleavage of purines and pyremidines from DNA
I1.8.b. determination of the guanine-cytosine "GC" ratio
using TLC technique
I1.9. Styudy of the stability of the induced characters
due to repeated exposure (o y— irradiation
I1.9.a. Response to y— irradiation
IL.9.b. DNA content determination
RESULTS
I. Isolation of the bactenial strains
[.1. Response of the isolated strains 1o y- irradiation
1.2. Determination of the DNA content of the isolated
strains and their refrence standards
II. Effect of repeated exposure of the isolated strains
to y-irradiation
I1.1. Sensilivity of the microbial strains to y—~ irradiation
[1.2. Determination of the DNA content
I11. Effect ol different types of growth media on the
DNA content
IV. Determination of DNA base ratio of the parent and
mutant strains exposed to 5 and 6 cycles of
y— irradiation

Central Library - Ain Shams University

Page

52

53
53

53
34
35
55

36
57

79
87
88
100

107

124



V. Study of the stability of the induced characters due to
repeated exposure to y— irradiation

CORELATIVE DATA
DISCUSSION
CONCLUSION
SUMMARY
REFERENCES

Central Library - Ain Shams University

131

150
159
172
174
178



