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Structural & Functional unit of DNA.
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Both (a) & (b)
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2, o SUAT FY TIH FIET THTS (1)
o FATCTZTH FICHITSUTT ST il ATIAT & aT |
SEREd
e Smallest unit of DNA (1)
¢ Nucleotides joins together with the help of
phosphodiester bonds. 1)
3. o JFEORTE HHEA ORE 1)
o TR P IR (1)
e Bacterial Artificial Chromosome 1)

e Yeast Artificial Chromosome

(1)




AT § FATHF TEATH il FEAT Fd g

ST & &9 H &I THT & d o-raTse T 3i¥ arede
9|

g ATSEISAT AT o T S e % F1eor grav g
Sudden changes in DNA is called mutation.

Mutation is of mainly two types —Point mutation & Silent
mutation.

It results due to insertion & deletion of nitrogenous bases.

FrarferfEes fafer am s w9 fafer arew wrfererT # Suaw
TATATALT T F&fer gl

Biolistic method or gene gun method is the method of DNA
transfer into plant cell.

AT fawe SvasTTa fashe 8 ST Siuay | et off oy &
FILOT Bl B

o HET T H S{IF § 1T & FT 21d & ST ATZ2 S 9 %
afeaes AT fae % o=y grd 2l

Genetic disorders are congenital disorders result due to any
change in DNA.

They are mainly occurs due to defect in genes as result of
insertion or deletion of nitrogenous bases.

oo sraie 92 wafa # sreaefie uite gid g At ST
ATV AT FH BIAT 8 SHTAT Ivg {6 Hb [HIAFIeH dgl 1T
STaT 2l

Lipids are usually acid insoluble in nature but their molecular
weight is low so they are regarded as not strict macromolecules.
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ST TTReT FHT T
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O: FATSTh HSTITH HITAFT3A T FATal (2)

Gene cloning is the process of making multiple copies of
a particular segment of DNA such as genes.

(1)

Main steps of gene cloning are- Isolation of desired gene.
Selection of suitable vector.

Insertion of gene into vector.

Transformation of recombinant vector into host cell.
Isolation of recombinant host cells. (2)

HTS IR [rg AT FITAHT o TTALRSH g, ST 28
TSN 0 ATS & AT BT FHT H ol [ T
Fd gl (1.5)

FATLCATES GTeT 3T SraTel § qTU ST g1 F ThTeT
T[T § 9TeheT AT o (oTT ThTET HoTT I Fhaol|
F o oI a8 81(1.5)

Mitochondria are the powerhouses of the
cell,breaking down fuel molecules and capturing
energy in cellular respiration. (1.5)

Chloroplasts are found in plants & algae. They are

responsible for capturing light energy to make
sugars in photosynthesis.(1.5)
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ATea 3T Toheh o AISH |, SIUAT SAA ol & &l ¥

T & Sq X ATS g oA 99 & A1 e o afve gl
U T T AT 2l (2)

T T T Uk LI Il § ST STeeTATeT SR
(STATFRTZAT) 3T Biehe YT T 4T ZIaAT 2|

TUAT T T T AT T e a9 (1)

In Watson and Crick's model, the two strands of the
DNA double helix are held together by hydrogen
bonds between nitrogenous bases on opposite
strands. (2)

Each strand has a backbone made of alternating sugar
(deoxyribose) and phosphate groups.
Make diagram of double helical structure of DNA (1)

11.

srortare sfter fasTe =1 e gaarfar us frgia & e sgrmn g &
STATAT SITARILT haeT Ueh (29T §, TTUAT &, ALOAT &, TEW &, T
AUAT F Y TET TF JaTed 2t 2l

Far T Rrgie FITARTAT § ST SITHFRTLT F TaTg, ST i,

SIY SAUAT % T TTaeras TERAT % HTeqH & FHITST 3T AqaTE T
T % forw sy smeuT #ire T 2

The central dogma of molecular biology is a theory stating that
genetic information flows only in one direction, from DNA, to
RNA, to protein, or RNA directly to protein.

The central dogma illustrates the flow of genetic information in
cells, the DNA replication, and coding for the RNA through the
transcription process and further RNA codes for the proteins by
translation.
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The presence of three or more alleles for a given gene is
referred to as multiple alleles. (1)

An excellent example of multiple allele inheritance

is human blood type. Blood type exists as four possible
phenotypes: A, B, AB, & O. There are 3 alleles for the
gene that determines blood type.

(2)
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(1)

Downstream processing involves the steps involved after
the biosynthetic stage, which involves the purification of
the desired product, its packaging and marketing.
Example for Downstream processing.

)

Downstream business categories mainly include oil
refining, supply and trading, and product marketing and
retail. 1)
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1..Application of Biotechnology in Agriculture involves
scientific techniques such as Genetically Modified Organisms, Bt
Cotton, Pest Resistant Plants. It helps in modifying plants,
animals, and microorganisms and improve their agricultural
productivity.

2. (a) Crops became more tolerant to abiotic stresses, such as
cold, drought, salt, heat, etc.

(b) Dependence on chemical pesticides reduced, i.e. pest resistant
crops.

(c) Post harvest losses reduced.

(d) Efficiency of mineral usage increased in plants.
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1. Fermaett fEger 7g Fetia e & forw Far smarg &
FITTHH T TLRT STTATAT, THATAT, SATTAF TATAT, AEEHA,
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AT goal AT 9Tet T ST % I 2 (2)

1. Pedigree analysis is done to determine if the mode of
inheritance is recessive, dominant, partial dominant,
autosomal, mitochondrial or sex-linked. Moreover, it also
determines the probability of an individual or offspring being
affected in the given cross. (1)

2. Pedigree analysis is a record of occurrence of a trait in
several generations of a family. It is based on the fact that
certain characteristic features are heritable in a family, for
example, eye colour, skin colour, hair form and colour, and
other facial characteristics. 2

1. Cell culture has many applications in research,
bioproduction and diagnostics. Animal, plant and bacterial
cell cultures are routinely used to study biological processes
and genetics, as well as to produce biologically-derived
molecules, including vaccines, proteins, enzymes, antibodies
and hormones (2.5)

2. The five applications of the tissue culture are: (1) Rapid
Clonal Propagation (2) Soma-clonal Variation (3) Transgenic
Plants (4) Induction and Selection of Mutations and (5)
Resistance to Weedicides. (2.5)

OR
1.Biopiracy is the practice of commercial exploitation of
biochemicals or genetic materials which occur naturally. (2)
2. Typically, indigenous people have traditional cognition
primarily consisting of biological features and genetic
diversity of the natural environment from one generation to
another.(1)
3. It is being carried out by many organisations and
multinational companies by posing that components of
bioresources are products of their research. basmati rice,
neem, and turmeric are examples of biopiracy of Indian
plants (2)
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(2)

2. AAA 97, Tl RN & a0 U et & gosf T2t aa
T €9 H Sitaeh S9raqrat sire T Tara<or i
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(1)

3. T FT ST A TGP HAAT FIT FhAT ST W1 8
STE HHTEAT o e I QT8 & IcIT 8| AT A1aed, J1H
Sl goal ATEA T qTelT sl aTATATILHT 3 3ETE0 &

(2)

1.Cell culture has many applications in research,
bioproduction and diagnostics. Animal, plant and
bacterial cell cultures are routinely used to study
biological processes and genetics, as well as to
produce biologically-derived molecules, including
vaccines, proteins, enzymes, antibodies and hormones
(2.5)

2. The five applications of the tissue culture are:
(1) Rapid Clonal Propagation

(2) Soma-clonal Variation

(3) Transgenic Plants

(4) Induction and Selection of Mutations and

(5) Resistance to Weedicides. (2.5)

OR
1.Biopiracy is the practice of commercial exploitation
of biochemicals or genetic materials which occur
naturally. (2)
2.Typically, indigenous people have traditional
cognition primarily consisting of biological features and




genetic diversity of the natural environment from one
generation to another.(1)

3. It is being carried out by many organisations and
multinational companies by posing that components of
bioresources are products of their research. basmati
rice, neem, and turmeric are examples of biopiracy of
Indian plants (2)
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T TieTIeerse H3aT0 g S =T Ufae et i
U T U | ATeF Aol @aTy grat g1 F uau gfasfd,
ST o TTagH, FATTAT T RAT3AT hl IS e MY
FTTAHRTAT T FLAATHT TZAAT T&TH FZA H2d Fs THL 6
St #1 F:3d 81 (2)

(3T) ITE R -t et AT A= dT | Fiee gl ST
&, ST 3 THHAT UiEre o qwe g Maiia g g1 e &t
T HLAAT I ST{eeAdT 6 AT A= Fq L AT 16T
STT FHhaT & ITHF, B e, A o aqaiqs aaaT
(2)

(&) TeeTEE Five FET 9T U U % 99 | e
HYAATU aATs ATt 21 et e & ST st & 9 &l
T TTATHE GLAAT Fgd gl FATaE G371 Teze aive &
SIS IV T (AT &f STl g, Aqed § Tem
TGATSAT o dg G Jai T G (1)

7
() THET I[OTAT T SISt ATSITae & T § Jgl grdl 8,

STarfeh FHET [OTEAT 6l STET THLA AT | 3 Tohe | 7

BT &1 ATZSITe o TThel |, TIEI ST 31T FHITET AaT qa!

BT 1 STl |, ST TSI |, THEATST, i e,
s foefeaw grar 21 (3)

CUEEEEIERIECIEIRIE R IR REE IR SRER IR DS
AR, A, T2, Rerde s S|

(2)

Proteins are polypeptide structures consisting of one or more
long chains of amino acid residues. They carry out a wide
variety of organism functions, including DNA replication,
transporting molecules, catalyzing metabolic reactions, and
providing structural support to cells.(2)

(b) Proteins fold into stable three-dimensional shapes, or
conformations, that are determined by their amino acid
sequence. The complete structure of a protein can be
described at four different levels of complexity: primary,
secondary, tertiary, and quaternary structure.(2)

(c) Protein structures are made by condensation of amino
acids forming peptide bonds. The sequence of amino acids
in a protein is called its primary structure. The secondary
structure is determined by the dihedral angles of the peptide




bonds, the tertiary structure by the folding of protein chains
in space(1)

Or
(a)Pairing of homologous chromosomes does not occur in
the prophase of mitosis, whereas homologous
chromosomes pair up in prophase I of meiosis I. In the
prophase of mitosis, recombination, and crossing over do not
take place. In prophase, I of meiosis I, recombination,
crossing over, and synapsis takes place.(3)
(b)Meiotic prophase | is subdivided into five
stages: leptotene, zygotene, pachytene, diplotene, and
diakinesis. (2)
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() ST it Br-smaTHT S=ET v ¥ e T Sie
TIHTI G0 1T SAATE (TAUHAT) (2) STET Thedieni g1
Fetfa f st 2
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(c) T &t T ST H FohT giorhitev ¥ ey ofie
AT oIS 81 T T IR G339 - THRT AT viie
AT - T I UiHE @ & 98 ¥ THegas
FIET T FHATOTT hedT g, ST siad: T & Afgdrg -
AT T TR Fear g1 R (1)

T

(T7) ATESTTRrE T TR S FRITERTST T S HTdt g S
SATATIF & & Teh THL o THIT AT g1 ATSITEE el ol
ATRTE | TE ST ATAUET Haah! il TFAT § HEE HLAT gl
(1)

() ForeTe & FrfreT oS, a7 3787 T, FdAw ST ST
faehTar, 3% et =T (1) o §

(&) v Afore RS saaeam wrforr & o, wrfor ==
F St 1 =2or H Ty 2raT g $fiY Ue-=or (ST H89)

ST UH =07 (ATSSTTHH) % 9T Fd< ao-a14d grav gl
TR TH 7T, BTHIA ST T qedl sl ITAsedT T HIh
THATT FITLHTAT o & h (o7 STl Toha TaTd Heal gl (3)
(a)The three-dimensional structure of a protein is determined
by techniques such as X-ray crystallography and nuclear
magnetic resonance (NMR)(2)

(b) Tertiary structure - the level of protein structure at which
an entire polypeptide chain has folded into a three-
dimensional structure. In multi-chain proteins, the term
tertiary structure applies to the individual chains.(2)

(c) The overall structure of the protein includes both alpha
helices and beta sheets The primary structure of a protein —
its amino acid sequence — drives the folding and




intramolecular bonding of the linear amino acid chain, which
ultimately determines the protein's unique three-dimensional
shape.(1)

Or
(@)The process of mitosis generates new cells that are
genetically identical to each other. Mitosis helps organisms
grow in size and repair damaged tissue.(1)
(b) Development involves cell division, body axis formation,
tissue and organ development, and cell differentiation(1)
(c) For a typical dividing mammalian cell, growth occurs in
the G1 phase of the cell cycle and is tightly coordinated with
S-phase (DNA synthesis) and M phase (mitosis). The
combined influence of growth factors, hormones, and
nutrient availability provides the external cues for cells to
grow.(3)




