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) *ame the biologist who discovered the chromosomes:

(a) Alexander Fleming (b) Walther Fleming
(c) Griffith (d) Martha Chase
(2)  Which one of the following has 16 pairs of chromosomes?
(a) Honeybee (b) Fruit fly
(c) Mosquito (d) Mouse
3 Which statement is not true for chromosomes?
(a) All Eukaryotes have chromosomes. (b) All chromosomes are essential for survival
(c) Each chromosome has a centromere (d) Each chromosome has four arms
(4)  The particular array of chromosomes that an individual possesses is called its:
(a) Genotype (b) Karyotype
(c) Phenotype (d) None of these
5) J shaped chromosomes are:
(a) Metacentric (b) Sub-metacentric
(c) Acrocentric (d) Telocentric
(6) In which stage of Mitosis the chromosomes can acquire different shapes?
(a) Prophase (b) Metaphase
(c) Anaphase (d) Telophase
@) Penicillium, a fungus has pair of chromosomes.
(a) 8 (b) 1
(c) 6 (d) 20
(8) Karyotypes show marked differences among:
(a) Different species (b) Individual of same sgég ,|e°

(c) Bothaand b _{d) None of these.™. | |

PAST PAPER MCQs R\ RN A

9 The partlcular array of caromose=iiesthat & il iCiv‘idr.mI nO%sesses is called its:

, BYFARIE! (LHR 2019)
(@) Ge1o,tn= \ T \ \ |- ‘\b) Karyotype
(c) Genz ool | 4 L L L (d) DNA duplex
(10) Thepuraber of! r‘hror*‘osomes in mosquito is: (LHR 2017, GRW 2017)
= | [ )8R : (b) 20
S ) e (d) 26
1)  Walther Fleming discovered chromosome in larvae of: (SGD 2017)
(a) Frog (b) Seaurchin
(c) Salamander (d) Starfish
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(12)

(13)

(14)

(15).,

(16)

(17)

(18)

(19)

(20)

(21)

(22)

A chromosome with equal length of its arms: (LHR 2018)
(a) Acrocentric (b) Telecontric - —
(c) Metacentric (d) Sub meta centric [ {
Highly condensed portions of the chromatin are cailea: WO (LAR-2018)
(a) Euchromatin \ '+ () Fetery chromatir '

(c) Supercoils ' “i(a)\Cent roieres =

A chromgsome with.equan length of its arms: ' (LHR 2018)
(a) Aciaszitric u LT - ~(b) Telocentric

(c) Metacentric | I ' (d) Sub metacentric

Iigkly coricerisectportions of the chromatin are called: (GRW 2018)
@ cuthraimatic (b) Heterochromatin

(C) Supercoils (d) Centromeres

The number of chromosomes in mouse is: (FSD 2014, 2018)
(a) 06 (b) 32

(c) 26 (d) 40

Walther Fleming first observed chromosomes in the dividing cells in the Larvae of:
(LHR 2019, GRW 2019)
(a) Frog (b) Insect
(c) Sea Urchin (d) Salamander
The particular array of chromosomes that an individual possess is called its:
(MTN 2021, LHR 2019)

(a) Genotype (b) Phenotype
(c) Karyotype (d) Epistasis
Chromosomes appear inside the nucleus at the time of: (LHR 2021)
(a) Cell elongation (b) Cell maturation
(c) Cell differentiation (d) Cell division
Morphological characteristics of chromosomes are collectively called: (LHR 2021)
(a) Holotype (b) Karyokinesis
(c) Karyotype (d) Neotype
If the centrometere is located in the middle of the chromosome it is called:
(LHR 2021)
(a) Metacentric (b) Sub metacentric
(c) telocentric (d) Acrocentric . \
Highly condensed portions of chromatin are called: S IMTNZ020,4
(a) Euchromatin (b) Chromatids--. B R =
(c) Centromere Hetelochromatin -Z L e

mw-ﬁrtmmm

(23)

“4) |

(25)

The hwstnne“ A p@eufle rhom(yd Lrorp. % due to an abundance of basic amino
acids, lixg;:!

(a) Argiirg, 1\ L W (b) Lysine
Ly(o)rBothla &k (d) None of these
Viitith portion of chromatin is condensed only during cell division:
(a) Euchromatin (b) Heterochromatin
(c) Both of these (d) None of these
% of DNA in a chromosome is:
(a) 40 (b) 60
(c) 20 (d) 80
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(26) A portion of chromatin with an open configuration is called:

(a) Heterochromatin (b) Euchromatin
(c) Nucleosome (d) Centrosome
(27)  Chromosomes are composed of DNA & pratein in-the vatioof:
(@) 1:3 _ (0] 213
(c) 1.5 ' (A3 )
(28)  The histories are positively 'onargea pratein; ‘die™to an abundance of basic amino
acids, ke, _
(a) Arginiae . |} ' (b) Lysine
() Bptha's, b \ (d) None of these
(29) |, Wrach-poriion of chromatin is condensed only during cell division:
[1%" ] &) euchromatin (b) Heterochromatin
(c) Both of these (d) None of these
(30)  Which portion of the chromosomes never expresses in the terms of phenotype?
(a) Euchromatin (b) Heterochromatin
(c) Both of these (d) None of these
(31) When a DNA duplex coiled around a core of eight histone proteins the structure
formed is:
(a) Nucleoside (b) Chromatid
(c) Nucleosome (d) Chromosome
(32) A typical human chromosome contain about nucleotides in its DNA.
(a) 140 billion (b) 140 million
¢) one million (d) 34 million
(33)  Number of histone protein molecules in a single nucleosome are: (RWP 2017)
(a) 06 (b) 09
(c) 08 (d) 10
(34) Chromosomal part which uncoils during interphase is called: (RWP 2017)
(a) Euchromatin (b) Heterochromatin
(c) Chromatin (d) Both Aand B
(35) Highly condensed portions of the chromatin are called: (GRW 2018)
(a) Euchromatin (b) Hetero chromatin

(c) Supercoils d) Centromeres
THE CHROMOSOMAL THEORY OF INHERITANCE

(36)  Chromosomal theory of hereditary was first formulated-sy.= ™ .'

(a) Karl Correns (h) Weathe!: Fi emmg e
(c) T H Morgan \ o (d) Waltel 'sutton, -

(37) Central role for chromoson..es in neledi y Ne s Fivst suagusted in.2:900 by:
() KariClorrens— ) \ \ '\ “~fh)Waither Fleming

(c) T Havicrgan A (d) Walter Sutton
(38)  Thegerie icr the ¢oiot of “]t: of Drosophila resides on:
(@}, Autosoinal slremosomal (b) X-chromosomes

N () ¥-Criromosomes d) Both X&Y
AVA DNA AS HEREDITARY MATERIAL & REPLICATION

(39) What is the name of Bacteria causing pneumonia?
(a) Clostridium pneumoniae (b) Staphylococcus pneumoniae
(c) Streptococcus pneumoniae (d) Streptobacillus pneumoniae
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(40)  Which one of the following digesting enzyme can stop the process of transformation?

(a) Protein digesting (b) RNA — Digesting
(c) DNA—digesting (d) None of these .
(41)  Which of the following form of Pneumococsus is perivirulent?
(a) R form _ () Sifarm: |
(c) Heat killed S form [ (@) bdth aland, el
(42)  The first evidence of kereditary/nature ¢f DNAwas-proved by:
(a) Alexander Flieming | —(0) Walther Fleming
(c) F.Grifith | 1 L L VL (d) Martha Chase
(43) _ I Kprsney and Chasc experiment DNA is labeled with:
. ; ﬁc\ o35 . (b) 832
NN ) s (d) P*
-

PAST PAPER MCQs|

(44) Transfer of genetic material from one cell to other that can alter the genetic makeup
of recipient cell is called: (GRW 2019)
(a) Transformation (b) Translation

(c) Transcription d) Replication
CHEMICAL NATURE OF DNA

(45) Point out the Purine from the following list:

(a) Cytosine (b) Uracil
(c) Thymine (d) Guanine
(46) The distance between two base pairs in a DNA molecule is:
(a) 2nm (b) 3.4 nm
(c) 0.34nm (d) 5nm
(47) To which carbon of Pentose sugar, the base is attached?
(@) C1 (b) C2
(c) C3 (d) Cs

(48) Miescher extracted a white substance from the nuclei of human cells and fish sperm
and called this substance:

(a) Nucleic acid (b) DNA
(c) Nuclein (d) RNA
(49) Phosphodiester linkage is represented by:
(a) O-C-O (b) P-O-C
(c) -N-H- (d) Pair of P-O-C ¢
(50)  Due to purine-pyrimidine base pairing, DNA has a constang dlaneLer mat is: |
(@) 3.4 nm ' (b\"BHm ALY L AT
(c) 2nm \ — (@20 rm Yyl
(51) One complpte turn of DNA rTL)lFC Mg | 1a» AL~ bm ) palrs
(@10 | \ \ |\ Y26
c) 34 \ ) A (d) 3.4
e ||
(525 Nixg [30s0mes (£ TS at every (SWL 2017)
2 82009 rucleotides (b) 1200 nucleotides
() 200 nucleotides (d) 150 nucleotides
(53) Erwin Chargaff showed that the amount of guanine in DNA is always equal to:
(MTN 2017)
(a) Cytosine (b) Thymine
(c) Adenine (d) Uracil
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(54) Miescher extracted a white substance from the nuclei of human cells and fish sperm

called: (MTN.20Z 1)
(a) Nuclein (b) Penicillin - R [
(c) Mucin d) Ade=ire | |

DNAEEPLICATION

(55) Sequereedtioriginal uupl( X 15 consenvea-duplesiiself is not. ThIS is about:
(a) Concarvative snodel of DNA reclicaiion
(b) Dispersive, inadel of DINA-~eplication
&), Semicorservative madel of DNA replication
fad, MNarie'et these
%E)l  Tne correct sequence of enzymes used during replication of DNA is:

(a) Helicase- ligase- DNA polymerase (b) DNA polymerase - ligase- helicase
(c) Helicase- DNA polymerase - ligase  (d) DNA polymerase - helicase- ligase
(57) DNA polymerase 111 can add nucleotide to prime end of growing strand:
(@) 5’ end (b) 3’end
(c) Both of these (d) None of these
(58)  According to Watson and Crick DNA replication is:
(a) Dispersive (b) Conservative
(c) Semi conservative (d) All of the above
(59) Each strand of DNA acts as model or mold in hypothesis of DNA
replication.
(a) Conservative (b) Semi-conservative
(b) Botha & b (d) None of these
(60)  Which one of the following enzyme is found in E.coli bacterium in nature?
(2) DNA-Polymerase-I (b) DNA-Polymerase-11
(c) DNA-Polymerase-Il11 (d) All of the above
(61) Okazaki fragments are formed with the strand of DNA called:
(a) Leading strand (b) Lagging strand
(c) Both of these (d) None of these
(62) The length of Okazaki segment in prokaryotes is:
(a) 100-200 Nucleotides (b) 500 to 900 nucleotides
¢) 1000 to 2000 nucleotides (d) More than 2000 Nucleotides
(63) DNA polymerase only adds nucleotides to the end: 1 WHRZ )
(@) 5> —end (b) 3 —end 5 N[ | 7 | e
(c) 2> —end ()4 - ewd AR A=

(64) CEach Okazaki fragmeniis syn_t.*.'&lzr ov: | -
("‘DZ’.)l? LHR ?Ol 4 D(JK2)18 SGD 2019, 2021)

@ DI\"/-'\;;L._OIymemsc T Wy \ VY DNA polymerase i
(c) DNApolymerase-i | |4 (d) DNA polymerase-1V

(65) DNA Pclyir, erase znzy mewas isolated from: (MLT 2019)
(@) Vfirusps | |\ (b) Bacteria

T ' '\'f)""-a' EdEProtozoa

(66)  If following substance is found in urine, then on oxidation with air it produces black urine
(a) Urea (b) Phenylalanine
(c) Homogentisic acid (d) Sugar
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(67) Beadle and Tatum exposed Neurospora spores to: (DGK-2047
(a) a-rays (b) Gamma rays_ [ '
(c) X-rays _ T d) B-rayy W N _

(68)  Position of gene on chrormssome'is.callea: | _ _ (MTN 2021)
(a) Allele ' \(b) Genbtypi -
(c) Locus . |\ _—(duFicnotype

CEL L WS RAMFOMAKE PROTEINS
(8957 " How many, kizasof tRNA are present in Human cells?
J.. R E)es (b) 45

c) 55 (d)3

(70)  Which of the following polymerase synthesize tRNA: (LHR 2017)
(a) RNA polymerase-I (b) RNA polymerase-11
(c) RNA polymerase-IlI d) RNA polymerase

(71) In prokaryotes, TATAAT binding site is:
(a) —10 sequence (b) —25 sequence
(c) =35 sequence (d) —70 sequence

(72) RNA polymerase Il synthesizes in eukaryotes.
(a) t-RNA (b) r-RNA
(c) m-RNA (d) All of the above

(73)  In bacteria the newly synthesized mRNA is released in: (DGK 2017)
(a) Nucleus (b) Cytoplasm
(c) Mitochondria (d) Nucleolus

(74)  Which of the following polymerase synthesis tRNA? (LHR 2018)
(2) RNA polymerase-I (b) RNA polymerase-II
(c) RNA polymerase-111 (d) RNA polymerase

(75)  Which strand of DNA is transcribed? (MTN 2019) -
(a) Coding (b) Sense Ve , VL
(c) Template (d) Both strands-. < R TALY N

(76)  Synthesis of MRNA copy from DMNA templeteis called: = | %, 7 | | “.075D72021)
(@) Transcription Vo = o () Traslation Y -
(c) Transduction RYFAR! (d} Trarisfarmation

(77)  TTGACA binding site,in L‘rOKaig/\Cte'i; is Called: (MTN2021)
(a) —253eguence T4 L L et (b) —35 sequence
(c) 40 sequente | | L (d) —75 sequence

o 4 P, ) GENETIC CODE
\ J [ !'}ﬂj'mJ J
. \78) Every gene starts with codon AUG which normally encodes the amino acid:
(a) Arginine (b) Lysine
(c) Methionine (d) Tryptophan
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polypeptides by ribosomes. This process is called as:
(a) Transcription (b) Translocation
(c) Translation (d) Replication

109

(79)  The genetic code AGA from nucleus specifies:
(a) Methionine (b) Arginine -
(c) Lysine (d) Threonine _ —
(80)  Find out the sequence of nucleotides in Anzicodon<ficude iy TCSH:
(a) CAT _ (0, TCG
c) UCG ATl a (d) AGC
(81) Allof the ol OWIRg are ngiy-s; NSk cooor., bxcept that of: (BWP 2017)
(a) AUG W WA (b) UAA
(U\ OGA, A\ \ (d) UAG
(52) | 'vry ucac starts with initiation code AUG which normally encodes the amino acid:
{1 (SWL 2018)
(a) Arginine (b) Citruline
(c) Lysine (d) Methionine
(83) Insickle cell anemia code for glutamic acid is replaced by: (MTN 2018)
(a) Leucine (b) Histidine
(c) Valine (d) Proline
(84) A sequence of three nucleotides in mRNA is called: (MTN 2018)
(a) Cistron (b) Codon
(c) Anticodon (d) Template
(85)  Which one of the given is non-sense codon? (BWP 2018)
(a) UCC (b) UAA
(c) UCG (d) UCu
(86) A combination of three nucleotides of DNA that specifies an amino acid s called:
(DGK 2018)
(a) Cistron (b) Anticodon
(c) Entron (d) Genetic code
(87) The genetic code for glycine is: (RWP 2019)
(a) UAG (b) GAU
(c) GUA (d) GGU
(88) Genetic code for the amino acid methionine is: (MLT 2019)
(a) AUC (b) UGC
(c) CGC (d) AUG —
(89) A Gene with initiation codon, which encodes the Amino Acid methlonlne is: (M LT 2019, Ty |
(a) UAA (b) UAG - - 1Y
(c) AUG _ f_d) UGG AN o | A=
(90)  All are Stop Codons except VT L ABP 2021)
(a) UAA S B AUG |
(c) UAG _. (d‘ JGA.
(91)  Nan the site of attamn IEnt of Amino-acid on tRNA molecule:
= [ @) @ntepdoa (b) 3’end
S MA)'S end (d) All of the above
92) The information contained in the mRNA is used to direct the synthesis of
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(93) Particular tRNA is attached to a specific amino acid by an enzyme known as:

(a2) RNA polymerase
(c) Sigma factor

PAST PAPER MCQs

(94) DNA polymerase only acas nUC|l:"+|d9.> w the eha;

(@) 5 —end..
(C) 2’ --'emj .

(55) [ \Which-is.rcaicause of Alkaptonuria?

1% ] &) Homogentisic Acid in Urine

N

(b) Aminoacyl tRNA syntkeiaze

(d) Inltlatlon_farr_c, [] .

"(LHR 2017)
(b) 3> ~end'

Y47 end

(b) Absence of enzyme used for breakdown of Homogentisic acid

(c) Mutation in specific gene
(d) Oxidation of Urine.

(96) In sickle cell anemia one amino acid, Glutamic acid is replaced by:

(a) Leucine
(c) Histidine

(b) Proline
(d) Valine

(97) Molecular basis of sickle cell anemia was found by:

(a) Beadle & Tatum
(c) Friedrich Miescher

(b) F. Sanger
(d) Vernon Ingram

(98) Which type of mutational changes can affect only the sequence of nucleotides in

DNA but not the amount?
(a) Deletion
(c) Base substitution

(99) In Sickle cell anemia, the Hemoglobin molecule changes its

(a) Primary
(c) Tertiary

(100) A sudden change in structure of gene is:

(a) Epistasis
(c) Mutation

PAST PAPER MCQs

(101) The ultimate source of all changes is:

(a) Mutation
(c) Migration -
(102) The affected |nd|V|du.1ls hav
chromosomses in: -
(a) Dolwr’s s Iru;{)mc -
(c) Turherls :ync.rvme

'-11\ 2icahiad;

SN ) Mutation

(c) Deletion

' ("J\ Geietic du’r. VS L
. _m“SIi‘\g
q_x \ \' .-..w ) Sach S syndrome

I£.the aitet atmns lirve Ive only one or a few base pairs in the coding sequence they

(b) Insertion

(d) All of the above

structures.
(b) Secondary

(d) All of the above

(b) Metastasis
(d) All of the above

(b) Evolution - v [

K- clnmrmsure Wlth only 45
(LHR 2017)

(d) Klinefelter’s syndrome

(RWP 2017)
(b) Point mutation
(d) Inversion

110

~ HALHRZA17))



Chapter—ZO

Chromosomes and DNA

ANSWER KEY

(Topic Wlse Multiple Ch0|ce Questlons) -
__ A
M[W G
I 08

111



N

WIS it is the highly condensed portion of the | It is condensed only during cell division.

Chapter—ZO Chromosomes and DNA

INTRODUCTION

:
Q:1  How can you distinguish between Sub-metacentric & Metageritr|c Ciirsincsoraes?
Ans:  Submetacentric chromosomes have armg of unecual'lergths, en oth the,.siies of the

centromere while metacensiic chremoseiies have arms; of 2qgial oi aI most equal length.
Q:2 What do you mean by Koryofype7 (1 VE |t» significarica
Ans. Karyoiypa:

The parsigular errgyof c r¢riosomes that an |nd|V|duaI possesses is called its karyotype.

Significance: |
It shcws'markes iiferences among species and sometimes even among individuals of the
MR A€ specles.

HAST PAPER SHORT QUESTIONS
Q:3 Draw shapes of chromosomes depends upon the location of centromere. (RWP 2017)
Q:4 How many chromosomes are found in sugarcane and mouse? (RWP 2018)
Q:5  Write the name of chromosomes on the basis of centromere. (DGK 2018
Q:6  What is meant by karyotype? (FSD 2021)
Q:7  Enlist types of chromosomes. (SWL 2021)
Q:8 Give various type of chromosomes depending upon location of centromere. (RWP 2021)
Q:9 Compare Euchromatin with Heterochromatin. (BWP 2021)
Q:10 Differentiate between heterochromatin and euchromatin.

(BWP 2017, MTN 2018, LHR 2018, FSD 2019, GRW 2021, RWP 2021, LHR 2022)
What is Karyotype? Give its application in species recognition. (LHR 2022)
COMPOSITION OF CHROMOSOMES
KIPS SHORT QUESTIONS
Q:12 Why histones are positively charged?

Ans: Histones are positively charged due to an abundance of the basic amino acids, arginine and lysine.
Q:13 Differentiate between coiling & super coiling in DNA molecule.
Ans:

Coiling Super Coiling

Every 200 nucleotides, the DNA duplex | Further coiling occurs when the string of

are coiled around a core of eight histone | nucleosomes, the chromatin fiber, wraps up

proteins forming a complex known as a | into higher order coils called super coils.

nucleosome. _ N

The result of coiling is nucleosome. The result of super, Cumnr' S| ccmpwt= '

~ehromosoms=" ™% | |/
Q:14 Give the structure of a Nucleoscme Howy | rany Auteo} |Uec are pre:eht in the DNA
duplex around a core of Right =i ={onids siole] n&’7
Ans: It is repeating subunit-ef.cirdmalin farmed by, mlll G o1 DNA duplex around a core of
eight histbie proieins. (it céritains ”ZQO rucleciiaes.
Q:15 Differe. ma e L)et\ /een Hete ‘othiomatin and Euchromatin.

Ans

QO
=
[N

HH " feterochromatin Euchromatin

chromatin.
Some part remain permanently condensed | Its genes can be expressed.
so the DNA is never expressed.
It is a closed configuration. It is an open configuration.
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PAST PAPER SHORT QUESTIONS

Q:16 How do histone and DNA interact with each other in nucleosome? (RWP 2812, SG [“_-2’?‘/1,‘
Q:17 Differentiate between chromosomes and nucleosomes. - | (BWIL 26255

Q:18 What is nucleosome? . (BV/F 2017 5AL 201¢8,"M TN 1018, MTN 2021)
Q:19 Differentiate between chrcsinsome-2:d raciecspnie.) _ (SGD 2021)
Q:20 Give the composition of chiromaseraes. ' ' (LHR 2022)

K1PS SHORTIGHEST 1D b STNNEINEE .

Q:21 Defiipe chromacoral theory of inheritance.

Ans Caromesaniai-theory was first formulated by Walter Sutton in 1902. This theory states

' thalt gene and chromosome show parallel behaviour so genes are located on the

chromosomes.

Q:22 What is contribution of Karl Correns in genetics? (SWL 2017)

DNA AS HEREDITARY MATERIAL & REPLICATION

KIPS SHORT QUESTIONS

Q:23 Define transformation.

Ans. Transformation is the transfer of genetic material from one cell to another and can alter
the genetic makeup of the recipient cell.

Q:24 Point out the main cause which creates hindrance in the formation of
Polysaccharide coat on R-type Pneumococcus bacteria.

Ans: R-type bacteria lacks an enzyme needed to manufacture the protein coat and thus forms
rough colonies.

PAST PAPER SHORT QUESTIONS

Q:25 What is transfromation? (RWP 2022)
Q:26 Define Transformation. (SWL 2021, FSD 2021)
Q:27 Define transformation. Why discovered this phenomena? (SWL 2022)

CHEMICAL NATURE OF DNA

Q:28 Draw a structural formula of Deoxyribose sugar and numbering the “C” atoms.
Ans.

H
I

H f\_-:l—l‘--'_—H_”_ﬂ_ :__:l-_\“ - LT . . ! [ ...- . \ -_'\-_.
mh lod -
g

- [ H O H
JAVA® Deoxyribose (DINA) only
Q:29 Define phosphodiester bond.

Ans.  The reaction between the phosphate group of one nucleotide and the hydroxyl group of another
is a dehydration synthesis, eliminating a water molecule and forming a covalent bond that links

£

4N

2
=1
et k -
i " |
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Q:30
Ans:

Q:31
Ans:

Q:32

Ans:

the two groups. The linkage is called a phosphodiester linkage because the phosphate group |s
now linked to the two sugars by means of a palr of ester (P-O-C) bonds ,

1%,

Give the significance of phosphodiester bond in the molecule of DNA.

In DNA and RNA, the phosphodiester bond is the linkage between the 3' carbon atom
and the 5' Carbon of the pentose sugars of two nucleotides. It determines the primary
structure of DNA and RNA to form polynucleotide chain.

Point out the difference b/w minor groove and major groove of DNA molecule.

As the DNA strands wind around each other, they leave gaps between each set of
phosphate backbones. There are two of these grooves around the surface of the double
helix: one groove, the major groove, is 22 A wide and the other, the minor groove, is
12 A wide.

What are the contributions of the following biologists?

(a) Erwin Chargaff (b) P. A. Levene

Erwin Chargaff showed that the amount of adenine in DNA always equals the amount
thymine, and the amount of guanine always equals the amount of cytosine. It also implies
that there is always equal proportion of Purine (A+G) and pyrimidine (C+T)

P.A. Levene in 1920’s determined the basic structure of nucleic acids. He concluded that
DNA and RNA molecules are made of repeating units called nucleotides. Each nuleotlde
composed of three main components.

(i) Phosphate groups (PO4) (ii) Five carbor-sugars | | WAL, N
(iii) Nitrogen containing bases ealled Pufi inss ((aile nirie, A and iu&nsnu G) and

pyrimidines (thymine:7; and c#asire C, RINA coniging U razil}J mstead of T)

PAST PAPER SHIORT QUESTIOW ]

Q 33
Q:34
Q:35

AR
AEN

% .‘-J

9:38
Q:39
Q:40
Q:41

Differ¢ ntcaIe hetaeer Dvrm |d|ne§\\d *Jurmp - (MTN 2017 SWL 2017)
Write tife strust; re Gf sdaninz and-goanine. (DGK 2018)
Write ddwi 'the striictusal formulae of cytosine and thyamine. (DGK 2019)
Yhar s rue Iésiide and nucleoside? (MTN 2019)
Craw structural formula of nucleotide. (LHR 2021)
What are three main components of a DNA? (LHR 2021)
Differentiate between nucleotides and nucleosides. (GRW 2021)
Give the structure of typical nucleotide. (FSD 2021)
Write down structural formulae of thymine and cytosine. (MTN 2021)
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Q:42 Sketch a Phosphodiester bond. (MTN 2017, SGD 2018, GRW 2018, MTN 2021)
Q:43 Write contribution of Rosalind Franklin. (RWP-207%) )
Q:44 Give the conclusions of Erwin Chargaff. _ S (I ATIN 2m“

DNA REPLICALGN
|
Q:45 What is RNA primer? What role 1o= ;1 p.ay in uNA upllcatIO“ ?
Ans:  RNA pfimzy is'a seeuerice-of éhaut 10 ">I\A 1L."|€‘Of- =5 complementary to the parent DNA template.
Role inflD\NA 'repiication:

In, ENA replicatior DN/—\ polymerase [l recognizes the primer and adds DNA
- [ fECleotines toit to construct the DNA strands. The RNA nucleotides in the primers are
| |54 “tHerrreplaced by DNA nucleotides.

W:46 List the characteristic features of DNA polymerase 111 enzyme.
Ans.
e This enzyme is a dimmer and catalyzes replication of one DNA strand.
e It progressively threads the DNA through the enzyme complex, moving at a rapid
rate, some 1000 nucleotides/ second.
e It can add nucleotides only to a chain of nucleotides that is already paired with the
parent strand.
e |t cannot initiate synthesis on its own.
Q:47 Give the functions of Helicase and Primase enzymes.
Ans: Helicase:
An enzyme involved in DNA replication, responsible for unwinding the double helix.
Primase:
A specialized RNA polymerase that synthesizes short stretches of RNA used as primers
during replication.
Q:48 Differentiate between Leading Strand and Lagging Strand.

Ans:
The strand of DNA that is assembled | The strand of DNA that is assembled
toward the replication fork. away from the replication fork.
Its synthesis is continuous, fragments are | Its synthesis is discontinuous and |
not formed. Okazaki’s fragments ase-iorniad.
Ligase enzyme do not take part in its | Ligase _enzynie \thke part| 1o\ ains
synthesis. -~ Skazaiys fragieats. | | =

Q:49 Why the Okazaki fragments are 15i mbd insieac of chatintots rev strand of DNA?
Ans:  They are produced becanse of the nzedifo; IINA t)ol‘ merase to always synthesize in a 5’
to 3’ direCiion;As-botty the D"-JA siranGe.aré antlparallel to each other so one must be
assemb'ea 1\/\.&! from the rerlication fork. These Okazaki fragments are formed on
lagging strard.
J.. B, it rondiae ‘between conservative and semi conservative replication of DNA.
NERNL [

Conservative Semi conservative
During replication, complete duplex is | Only one strand is conserved which act
conserved and a new duplex is formed. as template to construct other

complementary strand.
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Q:51
Ans.

Both primary and secondary structures of | Only primary structure is conserved \
DNA are conserved. while secondary d|m|n|she’ ~__ =M

What are Okazaki fragments?

Okazaki fragments are afout 10C-200 uclentidis’ long ‘in euka-y(wtes and 1000-2000
nucleotides_Iong in prokaryote» eqch Qliazak? fiagmient 5'synthesized by DNA polymerase
III in 573 aireetiory beginning at the' 1°D11c tivn Tork and moving away from it i.e. on
Iagglng stiahd.

E‘I'Iﬁlm

(“52

&-yi
|‘.\,'

9:54
Q:55
Q:56
Q:57
Q:58
Q:59
Q:60
Q:61

Q:62
Q:63

Q:64
Q:65
Q:66
Q:67
Q:68
Q:69

H avs many [*eA polymerases are found, write down their names. (LHR 2017)
\\/Hat is an Okazaki fragment? How is it synthesized? (GRW 2017)
Describe semi-conservative model of DNA replication. (RWP 2017)
How many DNA polymerases are found in prokaryotes? Write their names. (SGD 2018)
Write the functions of DNA polymerase I11. (MTN 2018)
Define semi conservative replication. (BWP 2018)
Write two characteristics of DNA polymerase I11. (LHR 2019)
Define Dispersive Replication of DNA. (BWP 2019)
Give two limitations of DNA polymerase 111 in DNA replication. (RWP 2019)
Which is true DNA replicating enzyme in E.coli? Also write its structural features.
(GRW 2021)
Differentiate between leading strand and lagging strand. (LHR 2021)
Which is true DNA replicating enzyme in E.coli? Also write its structural features.
(GRW 2021)
Write the function of DNA polymerase 11I. (FSD 2021)
Give two limitations of DNA polymerase I11 in DNA replication. (SGD 2021)
What are Okazaki fragments? (FSD 2017, MTN 2019, BWP 2021)
Meselson and Stahl experiment? (DGK 2022)
Compare Okazaki fragments of prokaryotes and eukaryotes. (SWL 2022)

What happens after second round of replication in Meselson and Stahl experiment? (DGK 2022)

WHAT IS A GENE

KIPS SHORT QUESTIONS

Q:70
Ans:

Q:71

Ans:

Q:72

What is fundamental cause of Alkaptonuria? —
The fundamental cause of Alkaptonuria is mutation in a gene, ‘w.!ch |‘-’ad° {0 *he ar)se ACe
of an enzyme that is involved in the_breakfioin of korgestisic ac d[ hL non'sgeritisic
acid starts excreting in urirg; whicr 9>(|d zes in airand Jr|n= turips nla k.
What do you mean by enc odlng e s irdct! ir¢ ')f crizymes

. e i b L _C)R
What ¢ /nu r1e\m by gne qene =BT enzyme hypothe3|s’?
Acc“rdmg \tn B“adle, and-Tatum each gene encodes the structure of one enzyme. They

Gait2dl this \relstionship as one gene one enzyme hypothesis. Because many enzymes

chritain multiple proteins or polypeptide subunits, each encoded by a separate gene, the
relationship is today more commonly referred as one gene/one-polypeptide.
What was the contribution of Frederick Sanger?
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Ans: He described the complete sequence of amino acids of insulin. By his work it was
demonstrated for the first time the primary structure of proteln wh cir-consisted 5
definable units called as amino acids. :

PAST PAPER SHORT QUEST#SNS|S =\ _ _
Q:73 Briefly describe aIkaptonun 1a 'rlisense. ' ' (GRW 2017)

Q:74 What is Adkadtoniia’ AR ' (RWP 2017, SWL 2018)
Q:75 Describg Alkegtoiuria aisease.| (GRW 2019)
Q:76 What is‘alkaothinuria? Give its cause. (DGK 2019)

Q7 YWl i Gne-generone-polypeptide hypothesis? (LHR 2017, MTN 2021, DGK 2019,)
(7378 “"W/Ky 15 one genelone enzyme hypothesis changed to one gene one polypeptide
hypothesis? (DGK 2022)

CELL USE RNA TO MAKE PROTEINS

Q:79 Define central dogma of gene expression.

Ans. All organisms use the same basic mechanism of reading and expressing genes, which is
often referred to as central dogma. It travels down from DNA to mRNA to synthesize
specific proteins by the process of transcription and translation.

PAST PAPER SHORT QUESTIONS

Q:80 Discuss three types of RNA. (MTN 2017)
Q:81 Define central dogma. (LHR 2018, MTN 2019)
Q:82 Name three major classes of RNA. (MTN 2021)
Q:83 Briefly discuss how DNA encodes protein structure. (MTN 2022)
Q:84 Define central dogma. Name its two steps. (FSD 2016, BWP 2022)

TRANSCRIPTION

KIPS SHORT QUESTIONS

Q:85 Compare replication with transcription.
Ans:

Replication Transcription
The process in which one parent DNA | The synthesis of mRNA from the DNA
molecule produces two daughter DNA | is called transcription.
molecule is known as replication : _ I

__-\__4

Q:86 What is difference between the promoter on the F)":u-\ n -:w\ar VOLR, ang
Prokaryotes? - : A=

Ans: In prokaryotes within preminter thefe ave_tw) b ndinyi sites, ITLAUA also called -35
sequence and TATAAT sequarce alsd called 10 seuuerices, whick-nave affinity for the
RNAroi jiNErasa-ire euka.wtes Lh\e«hﬂs are 4t =75 and -25 respectively.

Q:87 Whatist cn‘crlptlor. bubk,le’

Ans.  The DNA strands gpzniug-at the place where RNA polymerase is attached to the template

, .slt-:mj formirig-cranscription bubble.

N, 1388 \l/tat are template and coding strands?

"

Ans:  Template Strand:

DNA strand that is transcribed is called template strand.
Coding Strand:

DNA strand that is not transcribed is called coding strand.
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Q:89 What is sigma factor?
Ans. It is a subunit of RNA polymerase that is separated from it and IS reor,u.mble for, ke
correct initiation of transcription process. :

PAST PAPER SHORT QUEST#SNS

Q:90 Discuss the process of tran;ctiptich) i ' - L (GRW 2017)

Q:91 What isronioter? Vi =, ' (MTN 2017)
Q:92 What is-the difierenice between tcmulatu strand and sense strand? (LHR 2019)
Q:93 What is'the roiziof RNA pelyitierase in Transcription? (GRW 2019)
0:94- Wit is Transorinéan? (MTN 2019)
(2295 How eakaryotic mMRNA is protected from cytoplasmic nucleases? (DGK 2019)
(:25 What do you know about the term Transcription? (BWP 2019)
Q:97 How its eukaryotic mRNA is modified? What is the significance of this modification?
(GRW 2021)
Q:98 Define transcription. (LHR 2021)

Q:99 Define promoter region. Which binding sites are present in this region? (GRW 2021)
Q:100 Compare template strand with coding strand.
(DGK 2017, BWP 2018, DGK 2019, SGD 2021)

Q:101 Differentiate between template and strand of DNA. (FSD 2021)
Q:102 What is the function of RNA polymerase in Transcription? (MTN 2021)
Q:103 Describe promoter area in transcription. (LHR 2022)
Q:104 Why a cap and tail is added to mMRNA? (RWP 2022)

Q:105 Name the start and stop codons.
Ans. Start Codons: AUG
Stop Codons: UAA, UAG, UGA
Q:106 Why genetic code is not quite universal?
Ans: Some genetic codes express differently in mitochondria and in nucleus. Following

variations are observed.
Genetic Code Mitochondria = Other organisms

UGA Tryptophan Stop codon
AUA Methionine Isoleucine
AGA and AGG | Termination Arginine ¢

Q:107 What is the role of non-sense codon in translation? .~ | | /7, A’

Ans: The non-sense codon does not specify any amirm acid, They ‘are fedognizee-by release
factors, which are proteinsithat relezsg thie newly rhade Holypépti ide fer the ribosome.

Q:108 Give the ceatribution.of K hovanalin iindeyst. mdmf: cf'structurd-of code.

Ans:  Marsh: 1I INirenberd, JMlp 0. eadexm Flar Gebind Khorana tested all the 64 codons by
makingiaitificial TRNAS ard ‘triptéi codons and using them to synthesize a protein or
aminn acyiRINA fomrlexes in cell free systems.

Q1T Winat d¢, vist-mean by nonsense codon?

s, “Sck codons which do not specify any amino acid are called non-sense codons e.g. UAA,

UAG, UGA. These also terminate the process of translation that’s why are also called as
stop codons.

Q:110 Define Genetic code, codon and anticodon.

Ans. Genetic Code:
It is the combination of three nucleotides, which specify a particular amino acid.
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Codon:

Triplet code present on mRNA is called codon.

Anticodon: _ -

Triplet code present on tRNA is called anti-c¢;don. | |
R
Q:111 Enlist initiation codon and ncn-sefiée ¢qdang, ) <R\WP 2022, GRW 2022)
Q:112 Define-galtetic code. Nvriia ts'wraperties, ' (DGK 2017)
Q:113 Differeriaie hetween todonang-anidzedon. (GRW 2017, FSD 2017)
Q:114 Where ¢ocgn erd ancicndor. &ie situated? (LHR 2018)
O 135 kit st nonsiinse ¢saon. Give their function. (GRW 2018)
220164 Wi v every genetic code does consists of three nucleotides? (LHR 2022)
f vy WhICh codons are called stop codons and why? (SGD 2022)
Q:118 Interpret how many types of tRNA are required for a living cell, if the genetic code is

triplet code. (FSD 2022)

TRANSLANTION

Q:119 Differentiate between translation and transcription.

Ans:
Translation Transcription
The synthesis of protein from mRNA is | The synthesis of MRNA from the DNA is
called translation. called transcription.
Q:120 What is difference between the promoter on the DNA in Eukaryotes and
Prokaryotes?

Ans: In prokaryotes within promoter there are two binding sites TTGACA also called -35
sequence and TATAAT sequence also called -10 sequences, which have affinity for the
RNA polymerase. In eukaryotes these sites are at -75 and -25 respectively.

Q:121 Differentiate between peptidyl-site and aminoacyl site on initiation complex at the
time of translation.

Ans:
Peptidyl Site Aminoacyl Site
P or Peptidyl site is used to form peptide | A or aminoacyl site is the one where successive
bond between the adjacent amino acids. | @mino acids bearing tRNAs willkind. — _ ~—
It is present in between A site and E site. | It is present next to_ Pesite. | . J _‘
Q:122 What is the role of aminoacyl-t RNA synth=ta<.r=’7 AT NN [ (D N0~
Ans: It is an enzyme that catalyzs the rinkage ui atRNAImoiecil? ty |t CJrrespondlng amino
acid to form aminoacyl- tR\lf\ ( o'mlex d. 1rng pro*ﬂm uyn*heals (ne of which exists for
each of ti ¢ 20 amias.acids, |
ST QUL T INC I

Q.123 Define t“]e terrh trenslaticn: (SWL 2017, DGK 2022, RWP 2018)

Q:124 What are mutagens? Give an example.
Ans:  The substance which causes the mutation is called as mutagens.
Result:
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Mutagens causes mutations e.g. point mutation results in sickle cell anemia and phenyl
ketonuria.
Example: Radiations and chemicals. e

Q:125 What type of change in #i¢ kinc-2¢7 Nucieorivlels takas pla._‘,e in th‘s case of sickle cell
anemia?

Ans: In sickiejcely aneitiia, thyrine iz r=p\a*eo vith adenlne at the position that codes for
glutamic adid'con serting tle positiciiio valine. At the nucleotide level it replaces single
thiaminé with aderiina

G Jgq \Wat ar thecauses of point mutations?

s, "These occur due to spontaneous pairing errors that occur during DNA replication or

~ result from damage to the DNA caused by the mutagens usually radiation or chemical.

Q:127 Briefly describe phenylketonuria.

Ans. In phenylketonuria, phenylalanine is not degraded because of defective enzyme
phenylalanine hydroxylase. It consequently accumulates in the cells leading to mental
retardation, as the brain fails to develop in infancy. The disorder is the result of point
mutation.

Q:128 Differentiate between chromosomal aberrations and point mutation.

Ans:

Chromosomal aberrations Point mutation
The changes in chromosomal number or | The  mutational changes producing
chromosomal structure are called | alterations in the sequence of DNA
chromosomal aberration. nucleotide which affect the message itself
are called point mutation.

Some point mutations occur due to

spontaneous pairing errors. Some are

result of damage to the DNA.

Example: Down’s syndrome and | Example: Sickle cell anemia and

Klinefelter’s syndrome phenylketonuria

Q:129 Which types of cells are responsible for the transfer of mutation in offspring? Give
one reason in support to your answer.

Chromosomal aberrations are
megachanges.

Ans:  The mutations in the germ line cells are passed to subsequent qener“:t}gns, because e»e'

cells give rise to gametes. Whlle somatig ceII mutation '“an-t pP-:,% *hio'sr*h- Pext
generation. ) \

Q:130 What are the causes of pmr It mutatons? |

Ans. These accur due to spon ntinéous pairing LYrois fha oceur durlng DNA replication or
result 1e2in), dcrwaw to the DNA va}[}gd hy- e mutagens usually radiation or chemical.

Q:131 Briefly 'desgripg ph\n Nkerguria.

Ans., I p1envll eto ey, “phenylalanine is not degraded because of defective enzyme

M | phu_lﬁh.anme hydroxylase. It consequently accumulates in the cells leading to mental

retardation, as the brain fails to develop in infancy. The disorder is the result of point
mutation.

Q:132 Describe briefly about sickle cell anemia

Ans:  Sickle cell anemia is a protein defect. In sickle cell anemia a point mutation leads to the
change of amino acid glutamic acid into valine at position 6 from N terminal end in
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haemoglobin chain. This alters the primary structure of the haemoglobin molecule which
consequently alters tertiary structure. This mutation reduces the abllltv 0*c naémog|lssin t
carry oxygen. - ’ \

Q:133 What is mutation?

Ans:  The sponisnepus.ciiane iy hene is callﬁd mu*’4+ on caused by mutagens usually radiations
or cheriicals. [They 'can he'pass en deneratlons (germ line changes) or cannot. They can
be classifiea as:

11 Chrdomesorie-aberrations
| [+l “Boiit mutations
"~ e.g. Down’s, Klinefelter’s syndrome and sickle cell anemia, phenylketonuria are relative
examples.

Q:134 What are point mutations? (LHR 2018)
Q:135 What do you mean by mutations? (LHR 2017)
Q:136 Define point mutation. Give example. (DGK 2017)
Q:137 What are chromosomal aberrations? Write down its reasons. (DGK 2017)
Q:138 What is mutation? Give an example. (FSD 2018, LHR 2019)
Q:139 Define point mutations. Give one example. (LHR 2018)
Q:140 Define phenylketonuria. (MTN 2018, GRW 2018)
Q:141 What are mutagens? Give an example. (DGK 2018)
Q:142 Differentiate between point mutation and chromosomal aberrations. (GRW 2019)
Q:143 What is mutation? Give an example. (FSD 2019)
Q:144 What is phenylketonuria? (FSD 2018, FSD 2019, SWL 2019)
Q:145 What are chromosomal aberrations? Quote examples as well. (DGK 2019)
Q:146 What is a point mutation? (BWP 2021, 2022)
Q:147 Differentiate between point mutation and chromosomal mutations. (FSD 2022)
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