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| Activation of Nucleotides

Pyrophosphorylase
dAMP . dATP
dGMP . dGTP
dCMP » dCTP
dTMP . dTTP

Inactive Nucleotide Active Nucleotide
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After both the new strands are synthesized on

template strand.

» Proof Reading is done by DNA Pol.1

> Removal of RNA Primer

Parental Strand
SI ‘ 3)

= R
Newly Synthesized Strand 5

3’

Pol- I
Pol- N




5 3
=

3 5’
DNA Removal of RNA
Pol 1 Primer

5' Gap 3)

3’ / 5’

5’ \ 3’

3' Gap Sr




5' Gap 3)
3 / 5’

5’ \ — === 3I

3" Gap 5’

E::'i Gap Filling
5) | 3)
3’ 5’
Ends sealed by DNA Ligase

5) v 3)
3’ -5 New DNA
5’ 3’ Strands
3’ 5




O\

¥ 0“‘3{‘" "15 '\e‘:licaﬁm
e A- T sich );ectucvtcw

¥ KQH \.cai»ﬂ:\ g{mﬂ



tangeibtion

( blbah\z v% Xev\e{{c d:\ﬂ{ow\w"\'m %nowu one gtiand 015 .DNI\‘ Jo w\'RNR(an)

Site : ?\e};\\’c A mewsi[rkw\

/\ . Rotr DNA *one DNA gtgand —I‘]’,M!,lqt,
Euk ttandy — TemplLs ,

Pro T Poluu,a: = %\_5\
Tw

oo o

* gv\l'\fe )ewaﬂt\ - Ohld - %’M* 3{3
?kbwﬂ \‘m‘ﬁ&\"«i;., D_lfr fd%c'nrai% (Gem)



rangaripion

DNA — mRNA

DMA — 1. RMA

DA

— ¥-RNA

@

* >

S o'z RNV
wowd B\q\)’*

INA o Rtk gtotands
do mok bmﬁcfkaﬂ,

T pooicipated

{ﬂ'meal

*

A (o{o mek 9)((7,’()

= ﬂs {W'hde"m WOuld\ b oo
%MMQO‘ fhon  would %ﬂav@ 1ok o Cled



r &

# va& cigtion ug @
ne

NS
DNA

* Ruk e\wva qene ug mok a

Transcription .

v

Translation Translation Translation

v v B

Po'a \1\,{10[9 C%\af»\,




Rna T’o‘nwmme.

* DNA-debendent RVA bolymeroe

“‘\% AB 5 ( % s ' ) ;i : — L \
- %JW%@‘?M Mot w5 -3 digechion

* D un'ma ’D\qmmi,;{{qv\ ) ¢

= L

Y

RIVA ‘m\d*mmmm f”(ffi% Beeak 2 M'lmou




IV\ P)‘\OK”‘“{O{e}

ov\\?f one {.a be

T

RNA }o|aw\g\u€/




( In Prokaryotes )

Only one type of RNA polymerase is present.

Holoenzyme

» It helps in elongation » Itinitiates the process
of RNA on the
template strand




(In Eukaryotes ) q}

Three types of RNA polymerase is present.

Sn RVA
RNA Pol. 1 RNA Pol. 2 RNA Pol. 3
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RNA Polymerase can synthesize only in 5°-3'

direction.
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Types of RNA fff_@
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Messenger RNA/ Transfer RNA/ Soluble
Postman RNA/Carrier ©Ribosomal RNA RNA/Adapter
RNA [ Templads R A molecule

It constitutes 5% of @It constitutes 80% of @lt constitutes 15% of

total RNA total RNA total RNA
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Smaller than

@Longest RNA @ Smallest of all RNA
mRNA
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[nheritance of a character is also affected by promoter and regulatory
N D

sequences of a structural gene. Hence, sometime the regulatory sequences

are loosely defined as regulatory genes, even though these sequences do
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Characteristics of Genetic Code

G riplet nature >

Suggested by \(,S\a’rrpw Codows » AVC

41 =4 el
42:16 x WAVAY,
43 =64

Proved by Nirenberg & Mathael




( Universal )

All the codons code for same amino acids in all
R AT ™ e i

organism.
Nt

Exception — In mitochondrial DNA of mammals &

AN

Yeast, codes for “Tryptophan” (otherwise it

is stop codon). “AGG & AGA” — Stop codon
(otherwise they code for for Arginine)

Only in mitochondrial DNA of
mammals & Yeast




|
(Stop codons) | Tewination (odows| Non-gense Codong
!

Does not code for amino acids
Also called termination codon.

UAA = Ochre a
UAG = Amber —
UGA = Opal




Initiation codons
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Binding of charged t-RNA to m -RNA

Smaller subunit of

; ribosome
Sl

r-RNA
—AUG HAC
UAC m-RNA
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Smaller subunit of
ribosome

Larger subunit of
ribosome

First amino acid
(met or f-met)
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J If an m-RNA molecule has 810 nucleotides then calculate

the number of amino acids by this m-RNA.
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Goals of HGP

Some of the important goals of HGP were as follows:

) Identity all the approximately 20,000-25,000 genes in human DNA;

) Address the ethical, legal, and social issues (ELSI’ that may arise

Bio i“{uwwkc 2

Determine the sequences of th hemical base pairs that
make up human DNA: ) AR

Store this information in databases;

[mprove tools for data analysis;
N ———

Transfer related technologies to other sectors, such as industries;
A~ — N\ T~

from the project.
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Some of the salient observations drawn from human genome project are
as follows:

(i) The human genome Containsl 3164.7 million bp.

(i) The average gene consists of 3000 bases, but sizes vary greatly, with
the largest known human gene being dystrophin at 2.4 million bases.

(iiij The total number of genes is estimated at 30,000-much lower
than previous estimates of 80,000 to 1,40,000 genes. Almost all D 2{63172(\7»1
699.9 per Centpﬁucleotide bases are exactly the same in all people.

tne
(iv) The functions are unknown for over 50 per cent of the discovered a
v\*w M
genes.

(v) Less than 2 per cent of the genome codes for proteins. “t x

R ’
(vi) b Repeated seguerlceé make up very large portion of the human genome. & s l)
(vii) ReEetitive - sequences are stretches of DNA sequences that are ‘1 TN Holey G’( t“‘DMVM\ﬁ

repeated many times, sometimes hundred to thousand times. They
I G —m e —
are thought to have no direct coding functions, but they shed light ( X —( &x ari 050‘0&) % w M\U%“i
(14 lmm)

on chromosome structure, dynamics and evolution.

\IN thay, 2) S (oa‘}ha MNE

(viii) Chromosome 1 has most genes (2968), and the Y has the fewest (231).

(ix) Scientists have identified about 1.4 million locations where single-
base DNA differences (SNPs - single nucleotide polymorphism,
pronounced as ‘snips’) occur in humans. This information promises
to revolutionise the processes of finding chromosomal locations for

dquences and tracing human history.
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Digestion of DNA
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The DNA fragments are

separated into bands
during electrophoresis in

an agarose gel



The DNA band patternin
the gel is transferred to a
nylon membrane by a
technique known as
southern blotting



" Excess DNA probe is

WSRO off At this stage the
I , radioactive probe is
Radioactive DNA Probe rie %b: bm:i: - bound to the DNA
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Detection by
autoradiography

X-ray film is placed next
to the membrane to
detect the radioactive
pattern

The X-ray film is developed to
make visible the pattern of
bands which is known as a

DNA fingerprinting



Practical Applications

Paternity-Maternity disputes

Criminal identification and forensics

Personal Identification

Close relations of an intending immigrant
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DNA from crime scene

Covlned

Number of short
tandem repeats

Amplified repeats,
separated by size on a
gel, give a DNA
fingerprint
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QUESTION )

Hallmark of the Watson and Crick three dimensional DNA model was based upon the
findings of

C') Wilkins and Franklin

(2) Erwin Chargaff
(3) Hershey and Chase

(4) Meselson and Stahl



QUESTION )

Heterochromatin

('l) Is transcriptionally active
(2) Is densely packed

(3) Replicated during early S-phase

(4/) Stains lightly



QUESTION )

The number of glycosidic bonds associated with DNA of diploid human cell are

@ oo
@ 2xooxw
@ o
@ 2000




QUESTION )

Which of the following does not confer stability to the helical structure of DNA?

CI) Phosphodiester bond

(2) H-bond
(3) N-glycosidic linkage

(4) More than one option is correct




QUESTION )

The biochemical nature of transforming principle was defined by

(l) Griffith
(2) Avery, Macleod, McCarty

(3) Watson and Crick

(4) Taylor




QUESTION )

Which of the following acts as substrate as well as provide energy for DNA
polymerisation?

C') Ribonucleoside

(2) Deoxyribonucleoside

(3) Ribonucleotide

(4) Deoxyribonucleoside triphosphate



QUESTION )

The mMRNA of prokaryotes is

( 'I) Polycistronic

(2) Monocistronic
(3) Formed by splicing of hnRNA

(4) Carries genetic message to DNA



QUESTION )

Capping in hnRNA is catalysed by

( 1 ) Poly A polymerase

(2) SNRNA

(3) Guanyl transferase

(4) Catalytic RNA



QUESTION )

Which of the following type of ribosomal RNA is not present in eukaryotic cytoplasm?

@ o
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QUESTION )

Which of the following codons is known as ochre?

(1) we
(2) uea
(3) uaa
(4) uuw



QUESTION )

Which of the following is an ambiguous codon?

() ave
@ ove
@ we
@ oo



QUESTION )

Activation of amino acids during translation is done by

CI) Peptidyl transferase

(2) Aminoacyl-tRNA synthetase

(3) Methionine

(4) Initiation factors




QUESTION )

How many structural genes are present in lac-operon of E. coli?




QUESTION )

Select incorrectly matched pair

CI) Lac z — Constitutive gene
(2) Operator gene - Smallest gene of lac operon

(3) Lac a - Transacetylase

(4) Promotor gene - RNA polymerase



QUESTION | @

Sequencing the whole set of genome that contained all the coding and non-coding

sequences and later assigning different regions in the sequence with functions is known
as

Sequence annotation
PCR

®
(2)
@ 'orerniin
O

Microarray



QUESTION )

The last step of DNA fingerprinting is

( 'I) Blotting

(2) Autoradiography
(3) Hybridisation

(4) Isolation of desired DNA



QUESTION )

In humans, the largest gene is present on

( 'I) Chromosome-1
(2) Y-chromosome
(3) X-chromosome

(4) Chromosome-7



QUESTION )

TDF gene is the smallest gene in humans with

(1) 2310p
(2) 1aop

@ =
@ -



QUESTION |

SNPs stands for

( 'I) Single nucleoside polymorphism
(2) Simple nucleotide polymorphism
(3) Single nucleotide polymorphism

(4) Simple nucleoside polymorphism



QUESTION )

Find out the incorrect match.

(‘l) UUU - Phenylalanine
(2) UAG - Sense condon
(3) GUG - Valine

(4) UGG - Tryptophan




QUESTION )

Mark the incorrect option w.r.t. lac operon

CI) Is under positive as well as negative control
(2) Controls catabolic pathway

(3) Shows feed back repression

(4) Discovered by Jacob and Monod



QUESTION )

In lac operon, the lac MRNA

CI) Has several initiation and termination codons
(2) Forms four different enzymes
(3) Is not transcribed in the presence of lactose

(4) Is involved in an anabolic reaction




QUESTION )

What is correct for bacterial transcription?

CI) MRNA requires processing to become active
(2) Translation can begin when mRNA is fully transcribed
(3) Transcription and translation takes place in the same compartment

(4) Rho factor initiates the process




QUESTION )

In eukaryotes, RNA polymerase lll catalyses the synthesis of

CI) 5 S rRNA, tRNA & SNRNA
(2) MRNA, HhRNA & SnRNA lo ajaeritaya
(3) 28 STRNA, 18 S rRNA & 5 S rRNA

(4) All types of rRNA & tRNA



QUESTION )

e

How many amino acids will be coded by the mRNA sequence - 5CCCUCAUAGUCAUACS3
If a adenosine residue is inserted after 12th nucleotide?

CI) Five amino acids

@ Six amino acids
@ Two amino acids

@ Three amino acids



QUESTION )

The DNA strand showing replication using Okazaki fragments also shows

Cl) Continuous growth in 5" — 3’ direction
(2) Discontinuous growth on 5" — 3’ parental strand
(3) Discontinuous growth on 3' — 5 parental strand

(4) Involvement of one primer only
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Assertion: Sigma factor of RNA polymesase recognizes the start signal region in
prokaryotes.

Reason: Promotor region lies at 5 of template strand.

CI) Both Assertion & Reason are true and the Reason is a correct explanation of the Assertion.
@ Both Assertion & Reason are true but Reason is not a correct explanation of the Assertion.
@ Assertion is true but Reason is false.

@ Assertion is false but the Reason is true.
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Assertion: Peptidyl transfer site is contributed by larger sub-unit of ribosome.
Reason: The enzyme peptidyl transferase is contributed by both 23S and 16S ribosomal
sub-units.

Both Assertion & Reason are true and the Reason is a correct explanation of the Assertion.
Both Assertion & Reason are true but Reason is not a correct explanation of the Assertion.

Assertion is true but Reason is false.

Assertion is false but the Reason is true.

N N N
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