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CHAPTER :6 MOLECULAR BASIS OF INHERITANCE
(FLOW CHART)

Pentose sugar /

1-STRUCTURE OF DNA

DNA
Poly nucleotide

\

Photsphate Group

Nucleoside (sugar + base)
With N-glycosidic linkage

Nitrogen bases Purines and Pyrimidines, base
pairing with Hydrogen bonds, Adenine forms
two hydrogen bonds with Thymine and
Guanine to Cytosine with three bonds

Nucleotide (nucleoside
+phosphate) with Phospho
ester linkage

Double helix-two chains with antiparallel polarity
One in 53’ another 3% 5’polarity

Two chains coiled in a right hand fashion.
Pitch is 3.4 nm with 10bp in each turn

TRANSCRIPTION
tRNA rRNA mMmRNA
transfers amino catalytic and codons for
acids to structural role protein
ribosomes synthesis
Initiation Elongation Termination

RNA Polymerase

&

Sigma factor

RNA Polymerase

&

nucleoside
triphosphates

RNA Polymerase
&
Rho factor
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2 - SEARCH FOR GENETIC MATERAL

Search for Genetic Material
Experiments

Transformation experiment by DNA is the Genetic material

Frederick Griffith Proof by Alfred Hershey and
Martha Chase (1952)

Transformation — Griffith's experiment
Frederick Griffith - 1928
Streptococcus pneumonia (bacteria)
Smooth shiny colonies Rough colonies
Virulent non-virulent

Bacteriophages (viruses that infect

Radioactive phages were allowed to attach

- . to E.
Pathogenic non-pathogenic
S strain R strain As the infection proceeded, the viral coats
injected into mice injected into mice were removed from the bacteria by agitating
Mice died Mice live them in a blender

S strain ( heat killed)

injected into mice —— Mice live The virus particles were separated from

the bacteria by spinning them in a rifuge.

S strain ( heat killed)+ R strain(live)
injected into mice ----- Mice die Bacteria which was infected with viruses that
had radioactive DNA were radioactive,
indicating that DNA was the material that
passed from the virus to the bacteria.

Conclusion

Transforming principle is transferred from the
heat-killed S Strain had enabled the R strain

to synthesise a smooth polysaccharide coat Bacteria that were infected with viruses that had

and become virulent radioactive proteins were not radioactive
proving that not the protein, DNA is a genetic
material.

Bio chemical nature of transforming principle
was proved to be DNA by Owald Avery, Colin
Mecleod and Myclyn McCarty
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3 SALIENT FEATURES OF GENETIC CODE
Triplet Unambig Code is contiguous Universal AUG
uous and degenerate No. Daul
specific punctuations functions
4 - DNA Replication
METHODS PROOF

Semi Conservative

E coil was grown in a medium
containing”® NH4CI for
several generations.

One stand parental
(Conserved)

The other satand is
newly synthesized

As a result” N got incorporated

into the newly synthesized

These cells were then
transferred to normal*NH4cl
containing medium

First generation collected after
20mins /had hybrid DNA (1
heavy & 1 normal stand)

Second generation collected
after 40mins /had equal amounts
of hybrid DNA and light DNA

Proving that DNA replication is
semi conservative
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5 Goals of HGP
Identify Determine Store Improve Transfer Address
genes in the the tools for related
human sequences informat data analysis technologi Address the
DNA of the 3 jonin es to other ethical,
billion database sectors, legal, and
chemical s such as social issues
base pairs industries (ELSI)
6 DNA Fingerprinting
developed by Alec Jeffreys
Steps
D E T H A
Isolation Digestion || Separation || Transferri Hybridisa | | Detection of
of DNA of DNA of DNA ng tion using | | hybridized DNA
by separated labeled fragments by
Electroph DNA VNTR Autoradiography
oresis fragments probes
to synthetic
membranes,
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7  GENE REGULATION
Lac operon
Regulat
eeu a. ory Promoter Operator Structural genes
Gene (i) (z,y,and a).
Repressor RNA polymerase z a
Protein pBinyds Repressor Y
Beta Permease Trans
galactosidas acetylase

Hydrolysis of

lactose into

glucose and
galactose

Trans acetylation of
lactose in its active

Transportation
of lactose into
the cell
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8 TRANSCRIPTION IN EUKARYOTES
Enzyme Steps
TRANSCRIPTION
Initiation
Three
RNA Polymerases
Elongation
RNA RNA RNA
Polymerase Polymerase Polymerase Termination
I [l [
‘ Precursor of
Precursor tRNA MRNA
rRNAa
MRNA 5srRNA
snRNAs
Splicing
Capping
&
tailing
Processed
hnRNA
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9  PROTEIN SYNTHESIS

TRANSLATION

Charging of tRNA-
Aminoacylation of tRNA

Initiation Elongation Termination
Ribosome Ribosome The translation
binds to moves complex enters
mRNA at codon to terminator codon
codon codon /
Amlr_1c>'aC|ds Release factor
are joined, binds
polypeptide
formed
Translation
Terminated
Polypeptide
released
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