Class-XII Session 2022-23

Subject - Biology (044)
Sample Question Paper - 22
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Time Allowed : 3 Hours Max. Marks: 70

L.
2

All guestions are compulsory.

The question paper has five sections and 33 questions, All questions are compulsory.

Section—A has 16 guestions of | mark each; Section—B has 5 questions of 2 marks each; Section-C has 7 questions of
3 marks each: Section-I has 2 case-based questions of 4 marks each; and Section—E has 3 questions of 5 marks each.
There 15 no overall choice. However, internal choices have been provided in some questions. A student has to attempt
only one of the alternatives in such questions.

Wherever necessary, neat and properly labeled diagrams should be drawn.

SECTION-A

Get electrophoresis is used for

(a) construction or recombinant DNA by joiming with cloning vectors
(b} isolation of DMNA molecules

(c) cutting DNA mto fragments

(d) separation of DNA fragments according to ther size.

Meiocytes 15 observed in all except

(2) human egg (b} blue-green algas (c) equisctum (d) dicot plant

Progestasert and LNG-20 are

{a) implants {b) copper releasing [UDs e} non-medicated [UDs (d) hormone releasing [UDs
The first clinical gene therapy was given in 1990 to a 4 years old girl with enzyme deficiency of

#) adenosine deaminase (ADA) (b) tyrosine oxidase

¢} monamineoxidase id) glutamate dehydrogenase

Which one of the plants using ‘Foliar adventitious buds® as method for vegetative propagation?

{a) Banana (b) Gnger {c) Bryophyllum (d) Colocasia

Which of the following is traditional method of contraception?

{a) Implantation (b} Lectational amenorthoea (e} Condoms (d) Sterilizatson

The figure given below shows three steps (A, B, C) of Polymerase Chain Reaction (PCR). Select the option giving correct
identification together with what it represents?
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ja} B - Denaturation at a temperature of about 98°C separating the two DNA strands.
b} A-Denaturation at a temperature of about 50°C.
ic}) C - Extension in the presence of heat stable DNA polymerase.
{d) A-Annealing with two sets of pnimers.
Hisardale 15 a new breed of sheep developed in Punjab by one of the breeding technique in which superior male of one breed
15 mated with superior fermales of another breed. [dentify the breeding technigue from the option given below.
(2) Inbreeding (b) Out crossing c) Out breeding (d) Cross breeding
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11.

1.

The term hiving fossil refers toa

{(a) life ke fossil well preserved in amber. (b} fossal formed from a living animal.

(¢} living animal which is about to the fossilized. id) lvingorgamsm showing some very pnmitive characters.
Artificial breeding of cattle is brought about by

(a) artificial meemination ib) super ovulation and embryo transplantation

() MOET (d) all of these

Fossil remains of Archacopteryx indicates that:

(a) Itwasa flying reptile from Triassic k) Itwasa flving reptile from Permian

{c) Reptiles gave nse to birds during Permian id) Reptiles gave rise to birds during Jurassic

In a dihybrid cross, 1f you get 9 - 3: 3: 1 ratio it denotes that
(a) The alledes of two genes are interacting with each other (b) It is a multigenic inheritance

{c) Itis acaseof multiple allelism (d) The alleles of two genes are segregating independently
Directions: Q).No. 13-16: Consist of two statements—Assertion (A) and Reason (R). Answer these questions selecting the
appropriate option given below:

(a) Both A and R are true and R 15 the correct explanation of A.
(b) Both Aand R are true and R is not the correct explanation of A.
fe) A s troe but B s false,
(d) A isFalsebut B is true.
1}, Assertion : Groundnut and pea are non-endospermic.
Reason : They does not synthesise endosperm.
14. Assertion : Head of sperm consists of acrosome.

Reason : Acrosome contains spiral row of mitochondria.

15. Assertion : The genetic complement of an organism is called genotype.

Reason : Genotype 15 the type of hereditary properties of an organism,
16. Assertion : Escherichia coli, Shigella sp. and Salmonelia sp. are all responsible for diarrhoeal diseases,

Reason : Dehydration is commaon to all types of diarrhoeal diseases and adeguate supply of fluids and electrolytes should be

ensured.

SECTION-B
17. Explain diagrammatically the age structure of expanding, stable and declining population.
OR

What does S-shaped pattern of population growth represented? How is J-shaped pattern different from it? Explain with the

help of graph.

18. (a) Identifythe polarity from atoa'in the given diagram and mention how many more amino acds are expected to be added

to this polypeptide chain.

h“-n-_
{b) Mention the DNA sequence coding for serine and the anticodon of tRNA for the same amino acid.
{c) Why are some untranslated sequence of bases seen in mRNA coding for a polypeptide? Where exactly are they present
on mRNA?
OR
A synthetically prepared mRMNA contains repetitive ALl sequences. The mBMNA was incubated with mammalian cell extract
which contains ribosomes, tRMNAs and all the factors required for protein synthesis.
(2) Assumingno imitiation codon is required for protein synthesis, peptides synthesised from this mEMNA will most likely
to have how many amino acids?

(b) Justify your answer by drawing the peptide chain.
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e B
(a) Identifyterms “A’ and ‘B’ illustrations in the following given figure.
(b) Write the term given to *A’ and “C" and why?
(¢} Expand PCR. Mention its importance in biotechnology
(a) Whydo farmers prefer biofertilisers to chemical fertilisers these days? Explain.
{(b) How do Anzbaena and Mycorrhiza act as hiofertilisers?
What 15 polyembryony? Give two reasons of polyembryony

SECTION-C
Study the graph given below and answer the questions that follow,

Amterior
riwitary
hrmarmes

0 days 14 days 28 days

(a2} Mame the hormones *X" and “Y".
{b) Identify the ovanan phases during menstrual cycle.

(i) 5th day to 1 2th day of the cycle.

(i) 14th day of the cycle.

(i) l6th day to 25th day of the cycle.
(c) Explain the ovarian event (i) under the influence of hormones “X° and “Y*.
Study the given pedigree chart showing the pattern of blood group inheritance in a family

Yl o

(@) Give the genotype of the following.

(i) Parents

() Theindividual “X° in second generation.
{b) State the possible blood groups of the individual *Y” in third generation.
ic) How does the inhenitance of this blood group explain codominance?

{a) Mame and explain by giving reasons the type of immunity provided to the new born by colostrum and vaccination.

{b) MName the type of antibody:
(i) present in colostrum
(1) produce i response to allergens in human body.
Read the following article regarding “Gene therapy” and angwer the following questions.

“The ultimate goal of gene therapy is the gene replacement therapy. Gene replacement therapy permits physiological
regulation of the tranggenes and elimination of the possiblity of insertional activation of other cellular gene which occur at
the time of random integration of the foreign gene. At present the current strategy for gene therapy largely centres around

gene augmentations therapy, where the foreign gene replaces the defective or missing gene.”
{z) Mention the cause and the body system affected by ADA deficiency in humans.
(b) How 1s gene therapy being used in treating ADA deficiency patients? Explain in steps.



26. (a) Identify'A’and ‘B"in the figure given below representing proportionate number of major vertebrate taxa,

(b) MName the type of biodiversity represented by the following:
(1 50,000 different strains of rice in India.
() Estuaries and alpine meadows in India.
) MName two major causes of biodiversity losses in a peographical region.
27.  The figure given below represents Miller’s apparatus used for his experiment. Name the chemicals found in the samples
drawn from *c’. How did this experiment support evelution?

L= &
8.  Thefullowing is the flow chart highlighting the steps in DNA fingerprinting technigue. Identify 4, B, C, D, Eand F,
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SECTION-D

19. Read the following and answer any four questions from 29{1) to 29(iv) given below:
uired Immuno Deficiency Syndrome:
The word AIDS stands for Acquired Immuno Deficiency Syndrome. AIDS is caused by the Human Immuno deficiency Virus
{HIV), a member ofa group of viruses called retrovirus, which have an envelope enclosing the RN A genome. Transmission of
HIV-infection generally occurs by (a) sexual contact with infected person, (b) by transfusion of contaminated blood and
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blood products, (¢) by sharing infected needles as in the case of intravenous drug abusers and {d) from infected mother to her

child through placenta. So, people who are at high risk of getting this infection includes - individuals who have multiple sexual

partners, drug addicts who take drugs intravenously, individuals who require repeated blood transfusions and children born

to an HIV infected mother. After getting into the body of the person, the virus enters into macrophages where RNA genome

of the virus replicates to form viral DNA with the help of the enzyme reverse transcriptase. This viral DNA gets incorporated

into host cell’'s DMNA and directs the infected cells to produce virus particles (Figure 8.6). The macrophages continee to produce

virus and in this way acts like a HIV factory. Simultaneously, HIV enters mto helper T-lymphocytes {TH), replicates and produoce

progeny viruses. The progeny viruses released in the blood attack other helper T-lymphocytes. This is repeated leading to a
rve decrease in the number of helper T-lymphocytes in the body of the infected person. During this periad, the person

suffers from bouts of fever, diarrhoea and weight loss, Due to decrease in the number of helper T lymphocytes, the person starts

suffering from infections that could have been otherwise overcome such as those due to bactenia especially Mycobacterium,

viruses, fungl and even parasites like Toxoplasma. The patient becomes so immuno-deficient that hefshe 1s unable to protect

himselffherself against these infections. A widely used diagnostic test for AIDS is enzyme linked immuno-sorbent assay

(ELISA). Treatment of AIDS with anti-retroviral drugs is only partially effective. They can only prolong the life of the patient but

cannot prevent death, which 15 inevitable.

{i) HIV selectively targeted on which cells?

{u) MName the test used to diagnose AIDS?

jui) “Opportunistic infection are more frequent and more severe in people with HIV."” Statement 15 true or false?

(v} Which 15 not considered a common method of transmission for HIW?

Read the following and answer any four questions from 30(1) to 30(iv) given below:

Polymerase Chain Reaction:

PCR stands for Polymerase Chain Reaction. In this reaction, multiple copies of the gene (or DMA) of interest is synthesised

in vitro using two sets of primers (small chemically synthesised oligonucleotides that are complementary to the regions of

DMA) and the enzyme DMNA polymerase. The enzyme extends the primers using the nucleotides provided in the reaction and

the genomic DNA as template. If the process of rephication of DNA i repeated many times, the segment of DNA can be

amplified to approximately billion times, 1.e,, | billion copies are made. Such repeated amphification 15 achieved by the use of

a thermostable DNA polymerase (isolated from a bacterium, Thermus aquaticus), which remain active during the high temperature

induced denaturation of double stranded DMNA. The amphified fragment if desired can now be used to ligate with a vector for

further cloning.

{1} Inthe PCR technologythe DNA segment is replicated over a billion time. Which enzyme is used in this repeated replication?

(i} Which source 15 used in Tag polymerase in PCR?

{m1) Write the correct order of steps in polymerase chain reaction (PCR)?

(v} What induced denaturation of double stranded DMNAT

SECTION-E
What are the reasons for the accelerated rates of species extinction, facing the world?
OR
What 15 genetic diversaty? Give its significance.
Starting with the zygote, draw the diagrams of the different stages of embryo development in a dicot.
OR

Study the flow chart grven below. Give the name ofthe hormones involved at each stage and explain their role.
Orvulation

Y

Pregnancy

Placenta

y

Foetal growth

Parturition Lactation
Write steps of packaging of DNA helix. Give salient features of double helical structure of DNA.
OR
{2} Explain the role of DNA dependent RNA polymerase in initiation, ¢longation and termination during transcription in
hacterial cell.
{(b) How is transcription a more complex process in eukaryotic cells? Explain
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SAMPLE PAFER-7

(d) {1 mark)
(b) In diploid organisms, specialised cells called
meiocytes undergo meiosis. Blue-green algae

{cyanobacteria) are umicellular with haploid chromosomem,

where the most common method of multiplication s binary
fizsion. (| mark)
(d) {1 mark)
fa) (| mark)
() (| mark)

(b} Lactational amenorrhoea is the absence of
menstruation. It is the breast sucking of mother by her
child for a long time which 1s considered to contribute a
gap for pregnancy. It is hased on the fact that ovulation
and the menses do not occur during the period of intense
lactation following partuntion. (| mark)
(c) PCRisatechmque for enzymatically replicating DNA
without using a iving organism such as E. coli or Yeast. It
15 commonly used in medical and bwological research labs
for a variety of tasks like detection of hereditary diseases,
identification of genetic fingerprints ete.

The correct steps shown in the given fipure are:

A — Denaturation at a temperature of about 94° o 98°C.
During the denaturation, the double strand melts open to
single stranded DN A, and all enzymatic reactions stop.
B - Annealing (binding of DNA primer to the separated
strands occurs at 507 to 65°C, which is lower than the
optimal temperature of the DN A polymerase).

C - Extension or elongation of the strands using the DNA
primer with heat-stable DNA polymerases, most frequenthy
Tag (Thermus aguaticus) polymeraseat 72%C. (| mark)
(d) Hisardale s a new breed of sheep developed in Punjab
by crossing Bikaneni ewes and Marino rams. Cross
breeding is 2 method in which supenior male of one breed
15 mated with superior females of another breed. It allows
the desirable gualities of two different breeds to be
combimned, i | mark)
(d) Living fossils is a living species of organism that
appears to be similar to a species otherwase known only
from fossils without having any close living relabives.

{1 mark)
id) (| mark)
{d) { | mark)

) Alleles of two genes are segrepating independently.
Mendel explained by crossing a pea plant with round and
vellow seeds and one with wrinkled and green ones.

All F, hybrids give yellow and round seeds. Since yellow
colour 15 dominant over the green and the round shape 15
dominant over the winkled.

When the F - hybrid plants are crossed to each or allowed
to self fertilise, and F,- generation form as represented in
the following figure. (1 mark)
() Ground nut and pea are non-endospermic as they do
not have regidual endosperm. Endosperm are filled with
reserve food materials and are vsed for nutrition of
developing embryo. Endosperm may erther be completely

14.

15.

16.

17.

consumed by developing embryo (e.g., pea, groundnut,
beans) before seed maturation or it may persist in mature
seed (e.g., castor and coconut) and used up dunng seed
permination. { I mark)
(c) Head of & sperm has acrosome but the spiral row of
mitochondria are present in the mid (connecting) piece of
the sperm. { | mark)
(a) A penotype describes the actual s=t {complement) of
penes carried by an organism. Genotype of the organism
includes all dominant and recessive characters. (| mark)
(b) Daarrhoeal disease include frequent and excessive
dischar ge of watery material from the bowel. Such diseases
muostly result from ingestion of harmful germs with food
and water. E_coli, Shigella sp. and Salmonella sp. causes
diarrhoea. Diarrhoea caused by virus, bacteria or parasites
possesses two characteristics- firstly, the offending
organisms colomise the intestine and as a consequence
cause inflammation of the intestine or enteritis; and
secondly, they upset the balance of intestinal fluid
absorption and secretion mechanism, often enhancing the
latter very considerably, which is then manifested as watery
stood discharged frequently in larpe volumes. Dehydration
15 commaon to all types of diarrhoeal diseases and adeguate
supplyof fluds and electrolytes that provides ions, should
be ensured. { | mark)
Age structure of different populations are :
(a) Expanding Popuolation : This type of population has
muore pre-reproductive and reproductive population
and less post reproductive population.

’—EE—I Post-reproductive

| | Feproductive
| |
| |

Fig - Expanding age pymand
(b) Stable Population : In this type of population, there
are nearly equal number of pre-reproductive and
reproductive individuals with a declining number of
post reproductive individuals.
P ost=repraductave

Fresreproductive

Eeproductive

Fresreproductive

Fig - Stable age pyrarmd
(c) Declining Population : This population has large
number of post-reproductive mdividuals as compared
to pre-reproductive and reproductive population.
Past=reproductive

Reproductve
(2 marks)

Presreproductive
Fig - Declining age pyramid
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OR

S-shaped pattern of population growth shows a
population with limited resource. [t shows a lag phase,
followed by phases of acceleration and deceleration
and finally an asymptote, when the population density
reaches the carrying capacity. This curve 15 also called
Verhulst-Pearl Logistic growth.

J-shaped pattern s different from S-shaped curve
because in this, resources are unlimited and population
tends to grow in an exponential pattern. It does not
mvolve carmyng capacity which later stops abruptly. J-
shaped pattern shows exponential population growth
curve afier attaining the peak value.

P puatartioay dhens ity (V) —=

Tirme () —

A — When resources are not limiting the growth, plot 1s
exponential.
B - When resources are limiting the growth, plot is logistic

where K 15 carrying capacity.

(a)

(b)
(c)

(=)
(b)

(2 marks)

* Thepolarity fomatoa’is §——»3°.

* Mo more amino acid will be added because the
next DNA sequence present after the codon of
sering 15 stop codon.

* Coding DNA sequence for serine s TCA

»  Anticodon of tRNA is UCA.

The untranslated region are required for efficient

translation process. They are present before the

initiation codon at the 5-end and after the stop/
termination codon, at the 3end’. (2 marks)
OR

In the formed peptide chain, there wall be only two

amino acids which are isoleucine and tyrosine

This mRNA with repetitive AL sequences codes for

a single peptide with alternating sequence of two

amino acids,

AUVUAVAUVAUAUAUVUAUAUDAD. ...

L J L]

(2)
(b)

(e}

Aming Ammo Aming Aming Aming Aming
acid |

acid2 acid 1 acd 2

{1+ 1 marks)

acid2? acid |

v A_AATTC

* B -0Origmn of replication.

The term used for A and C 15 palindromic sequence.

These are so named because they read the same DNA

sequence from forward and backward.

» PCR stands for Polymerase Chain Reaction.

» PCR s a technique, used to amplify a gene or a
DNA segment to obtain its several copies within
a short span of time. It is extensively used in the

process of pene manipulation.  (Y+ ¥+ | marks)

20. (a) Farmersprefer biofertihsers ochemical fertilsers becanse:

21.

21,

23,

25,

(b)

Polyembryony is the phenomenon of developmen

(i They help to get high vield of crops by making
the soil rich with nutrients.

(i) Chemical fertilisers make the environment polluted
by releasing harmful chemicals and show
biological magm fication.

Mycorrhiza is a symbiotic association of fungi with

plant. Many members of genus Glomus form

mycorrhiza. The fungal symbiont in this association
ahsorbs ph from soil. So, it plays a vital role

as a phosphatic lofertiliser, Cyanobacteria e.g.

Anabaena, Nostoc, Oscillatoria etc are autotrophic

microbes which can fix atmospheric nitrogen. Hence,

work as biofertilsers, {1+ 1 marks)

t of more than

e embryo in the same seed (1719) in Citrus. The reasons are

0]
(i)

la}
(b)

(c)

la)

(b)
(c)

la}

(k)
(a)

(b)

Presence of more than one embryo in the same seed
Cleavage of one embryo into two or more embryos
{1+ 1 marks)

*  Hormone “X 15 Luteinising hormone.

*  Homone*Y” is Follicle Simulating Hormone (FSH).

(i) Follicular phase { proliferative phase).

() Owulatory phase (release of ovum) followed by
luteal phase.

(i) Luteal phase

* FSH is secreted by the anterior pituitary, which
stimulates the ovanian follicle to secrete cestropen,
which in turns stimulates the proliferation of the
endometrivm ofthe utermewall.  (1+ 1 + | marks)

(i) Parents penotype- 11 ar [*1* and [i or [#]8

1
A B
(i1} “X" individual in second generation will be 11 or
Pierii

Possible blood grouwps of individual *Y* wall be A or O
I* and I® when stay together, they show the
phenomena of codominance and express themselves
in the presence of each other. In heterozygous hybrad,
when both alternative alleles coexist, both the alleles
show codominance. {1+ 1+ | marks)
* Colostrum provides natural passive immunity.
In colostrum readymade antibodies i e. IgA are
found that are directly transferred from mother
to infants which protect the body of infants
against the foreign agents. (| mark)
*  Vaccination provides active immunity. During this,
antibodies are produced in a host body when
the host 1s exposed to antigens which maybe in
form of living or dead microbes or other proteins.

It iz a slow process. (I mark)
(i IgA (¥ mark)
(i) IgE (% mark)

* ADA 15 caused due to deletion of gene
responsible for adenosine deaminase.
*  Immune system of body is affected due to this pene.
(Y4 + Yo mark)
In some children, ADA deficiency can be cured by
bone marrow transplantation and in others by enzyme
replacement theory, but both the approaches are not
completely curable, So for this, gene therepy 15
in trodueed.
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Steps followed in gene therepy are as follows:

(i) L:,lmphuc}rt:!. from patient's blood were grown
in a culture, functional ADA and cDMNA were
introd Lll:l:d in these lymphocytes using a
retroviral vector which was subsequently
returned to the patient.

(1) As these cells are immortal, patient requires

periodic infusion of such genetically engineered

lymphocytes.

Ifthe pene isolated from the bone marrow cells

producmg ADA 1s mtroduced at early embryonsc

(iia)

stage, it can be permanent cure. {2 marks)
(a) + A-Mammals
*  B-Amphibians
(b) () Genetic diversity

(i) Ecological diversity
The two major causes of species losses in a
geographical region are:
(i) Habitat loss and fragmentation.
(1) Ower explomtation of natural resources.
(i) Alien species invasions.
(v) Co-extinction (2= b+ 2w 15+ 4 x4 marks)
Amino acids, (other scientist observed formation sugars,
bases pigments and fats) were the chemicals found in
the samples drawn from “c’. Miller experiment supports
chemical evolution i e, the formation of organic molecules
from norganic molecules. (Imarks)
A — Restriction endonuclease
B - Ethidium bromide
C — Aparose
D-VNTR
E - A piece
F- Autm’adiu_g_raph}' (6= 1% =3 marks)
iy HIV enters into helper T-lymphocytes, replicates
and produce progeny viruses,

n) Enzyme lmked immuno-sorbent assay (ELISA)L
jm) Above statement 15 true. Opportunistic infections
oceur in people whose immune systems do not
function well: these infections would often not cause
problems for healthy individuals. Opportunistic
infections are more commaon in people with HIV, but
they are less common now than in the early days of
the HIV epidemic due to improved treatment
pratocols.
HIV is spread among humans by certain fluids,
including blood, semen, breast milk, vaginal
secretions, rectal flusds, and pre-seminal fluid. The
infected fluid must come in contact with a skin break
or mucous membrane of the healthy person in order
for infection to occur, Contamination of the
bloodstream (e.g. by a needle or syringe from an
infected person) can also spread the virus, HIV s
not spread by urine or contact with urine from an
infected {1 +1+1+| marks)

() Tagpolymerase

() Thermus aguaticus (thermophilic bacteria).

jm) Denaturation, annealing, extension.

{iv) At high temperature, double stranded DNA

denatured. {14+ 1+1+ | marks)

The waorld 15 facing accelerated rate of species extinction
largely due to human activities. There are four major
causes called *The evil quartet”.

(<)

(1v)

32

(i) Habhitat loss and fragmentation : Urbanisation,
mdustrialization, cleanng forest foragnculture, filling
wetlands, caused extinction of endemic species.

() Ower exploitation : Causing reduction to size of its

population so that it becomes vulnerable to extinchion.

Allien species invasions : Non-native species mtroduced

for economic and other uses, invaded and drive away

the local species, Exoticalien species have proved
harm ful to both aguatic and terrestrial

Co-extinction : Certain obligatory mutualistic

relationships exst in nature. Extinchon of one wall

automnatically cause extinction of other. For example, if

the host fish becomes extinct all the parasites exclusively

found i it will also become extinet. (1 +4 = | =5 marks)
OR

Genetic diversity is the diversity of the number and types

of genes as well as chromosomes present in different

species and the variations in the genes and their alleles in
the same species. (2 marks)

Significance:

@ It is helpful in adaptation to changes in
environmental condition.

(ir) It helps in speciation or evolution of new species.

(i) Lower genetic diversity within a species or variety

especially of a crop plant may be useful for uniformaty

in yield as well as higher yield. However, there is
disadvantage of its degradation and susceptibility
to mass scale destruction due to fungal or insect

(i)

()

attacks. {3 marks)
m P ||\j' ’Q
|.||
bllﬂ‘ Jr Radicle
Zygote !
I g um:r-lilham 'l./r‘p%-c-:qﬂdm {5 marks)
Embryo
Globular Embryo Aiaiure
OR

() Ramd release of Luteinising Hormone {LH) ruptures
Graafian follicle and release ovum {ovulation),
Corpus luteumn secretes large amount of progesterone
hormone that is essential for the maintenance of the
endometrium required for implantation of blastocyst
leading to pregnancy.
Placenta produces several hormones like human Chorlonic
Gonadotropin (hCG), human Placental Lactogen (hPL)
Relaxin s also produced during later phase of pregnancy.
Level of other hormones like oestrogen, progestogen,
cortisol, prolactin and thyroxine also morease which is
essential for supporting foetal growth, metabolic changes
in mother and mantenance of
Parturition signals origimate from the fully developed
foetus and the placenta that induce mild uterine
contractions which triggers the release of oxytocin
from pitustary. Oxytocin acts on the uterine muscle
causing stronper utering contractions.
The two primary hormones that are nesded for lactation
are prolaction and oxytocin. Sucking stimulates an
increase in prolactin levels which is important for the
mitiation of milk productson. {5= | =5 marks)
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DM A has a double helical structure. In prokaryotes DNA
15 held with some proteins to form nucleoid. The DNA in
nucleoid 15 organised in large loops held by protems. In
eukaryotes there are positively charged basic proteins called
histones. Histones are organised to form a unit of aght
molecules called histone octamer. The negatively charged
DMA 15 wrapped around positively charped histons octamer
to form nucleosome. A typical nucleosome contains 200 base
pairs of DNA helix. Nocleosomes constitute the repeating
unit of a structure in nuclews, called chromatin. The
nuclecsomes n chromatin are seen as “beads-on-string”
under electron microscope. The beads-on-string structure in
chromatin is packaged to form chromatin fibres that became
condensed to form chromosomes.
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Fig. EM picture - * Beads-on-String”

The packaging of chromatin requires additional set of

proteins collectively called Non-histone chromosomal

proteins (NHC ). The loosely packed regions of chromatin
are called evchromatin and densely packed regions are
called heterochromatin, (2% marks)

The salient features of DN A are ©

{1} DNA 15 made of two polynucleotide chains.

(1) The two chains are antiparallel. One runs in 3' — 5'
direction, other in 3 — 3" direction.

(m) Two bases are pared through hydrogen bonds.
Adenine pairs with thymine by 2 hydrogen bonds.
(Guanine pairs with cytosine by 3 hydrogen bonds.

(iv) The two chains are coiled in right handed fashion,
The pitch of helix is 3.4 nm and consists of 10 bps in
tach turn. The distance between a bpis (.34 nm.

{¥) The plane of one base pair stacks over the other in
double helix grving stability to helical structure.

(2% marks)
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Role of DNA dependent RNA polymerase 15 given
beloa

(it During mmitiation, it becomes associated
transiently wath nitiation factor (sigma o) and
binds to the promoter site on DN A and inibiates

(i) During elongation, RNA polymerase uses
nucleoside triphosphate as substrates and
polymerises them in a template-dependent
fashion following the base complementary rule
in the 5 — 3° direction.

(i) It facilitates the opening of the DNA helix and
continues the elongation process.

() Dunngtermination, When polymerase falls off
a terminator region on the DNA, the nascent
RNA separates,

(v) Assooiation of RNA polymerase with a termination
factor is necessary for this. (2% marks)

In enkaryotic cells transcription is a complex process

because:

' In the nucleus, three types of RNA polymerase
mvolved which are-

— RMNApolymerase [, it transcribes rRNAs( 28
5,185 and 5.8 5).

— ERMNA polymerase II, it transcribes the
precursor of mMENA called hnRNA.

— RMNA polymerase II1, it transcribes tRNA,
S5rRNA and snRNAs

*  |In prokaryotes, the structural gene 1S continuous
and not differentiated into exons and introns.
While in eukaryotes, hnRNA (primary transcript
of mRNA) contains both coding sequences
called exons and non-coding sequences called
mntrons which undergo splicing.

*  Incapping, unusual nucleotide, methyl puanosine
triphosphate residues are added at the end 5'-
end of the hnRNA.

*  Intailing, 200-300 adenylate residues are added
at the 3-end of the hnENA. (2% marks)



