MARKING SCHEME
CLASS- XlI
BIOTECHNOLOGY (2023-2024)

Questions

Marks

b. TTlcHE

Plasmid

SIEREEIERCIRR EREIE)

Biolistics (Gene Gun Method)

b. SIS FEAH O

Bacterial Artificial Chromosome

d. 3=k g+

All of the above

d. T (1) 37 (&)
Both (a) & (b)

Vi.

TIA ST F@AT ST ehaT

Polymerase chain reaction

Vii

CIEIGIY

CDNA

viii.

Jrefteme
PCR
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giaated usred

Restriction enzymes

CHIRIS D GENEEED

Agarose Gel Electrophoresis

Xi.

O\ N\
QUIAT 12T ALhdT

Sickle cell Anemia

Xii.

FTATRTFL

Bioreactors

xiii.

(d)

Xiv.

(©)

XV.

(d)

o YTAae TS AdTs ag&Idl (1)

o ARTHUAT AT fAZwor &1 U sArorfah
TR & ST AT T & A T AT &9
H IgATH STl Hld aaT g (1)

e Restrictions fragment length Polymorphism (1)
e RFLP is a molecular method of genetic analysis
that allows individually to be identified based on

unigue pattern (1)
3 o TFIAA FIAT U (1)
o THIT ﬁ%‘ﬁr A (1)
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e Bacterial Artificial Chromosome (1)
e Yeast Artificial Chromosome Q)

HATZHITTIN [ Fod ¥ AT HA FHod< dahe [ & ATEAH
H FATAEATAR €T & GTET o IATE a0l ThAT 8

Micropropagation is the process of producing plants
vegetatively through tissue culture or cell culture
technique.

ATHFHF TATUTE FIAFT T STUAT EITATTLOT i
fafer 21

Transfection is the method of DNA transfer into
mammalian cells.

U dFe Ueh SIUAT U] § ST U (99T S1uAT @< &l
O HATSTh STUAT qehet e o Uah 9T & &9 § TF
TSI A | of ST o (oI U 9789 6 &9 § STIM
Rt ST

A vector is a DNA molecule that is used as a vehicle to
carry a particular DNA segment into a host cell as a
part of recombinant DNA technique.

U TS UH U THETHT G0 § Ty gl

FISH is Fluorescence In Situ Hybridization.

o TATIEHE ST FHITIHTSAT § HIS[E
TSR TE AT Y S1UAT gid &l

o TATIOHE T ITTNT FATT ol EATATATLA FLA AT
AT TG H ST H gCh L o ol IThe0T
& &7 | [T ST Fehat g

o TF "TH: HATSH TATEHS" TATH & (T SIUAT
IS AT ST STl ST Tqohel B (2)

o ITTEL - Ti wATHE, PBR322 3w (1)
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Plasmids are extrachromosomal circular DNA
present in Bacterial cells.

Plasmids can be used as tools to transfer clone &
manipulate genes as vectors.

DNA fragments or genes can be inserted to
create a “Recombinant Plasmid”. 2
Examples — Ti Plasmid , PBR322 etc Q)

TSI [T Fod < A0 EF Sg fasm= §

AT STHLI & ®T § ITINRT 0T S AT

AT ST AT AT a2 | (2)

AT T % o= HITSAT, TRTAT % T 3%

HTAT o ATITT I AT TR 6 2l 5.

1. forfere ifeaT 2. 9+t |ifore #ifear 3. 7ifere
Hrfear (1)

Microbial cultures are foundational & basic
diagnostic methods used as research tool in
Molecular Biology. (2
Different types of culture media depending upon
the addition & quantity of substances are of three
types:
1. Liquid Media 2. Semi solid media 3. Solid
media (1)

10.

TTIAENY T TEAT ¥ Jra#afes J20r & a7e &
T QA &, OEH FTTesd IcAT T [T,
SEhT ToRTOIT 3T HTh e AT Bl (2)
IRTEL o [0 - AMATUFEL | SAoehlge

FeqTad # qrfaereor =r onfAer g g (1)

Downstream processing involves the steps after
the biosynthetic stage, which involves the
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Purification of desired product, its Packaging

and marketing. (2
e For example — Production of alcohols in
bioreactors involves purification steps. (1)

11.

SIS AT Tl HIAFATTS USlaiel T IcdTad Hieed
& TorT ITFRT &7 ST ATelt Faw oy e 7 uE Q)
=H YAt H, fafers véism & arer 9@i w0 giaterd
FLA % AT AT [TFRIETEe] T IcATaT Hid aqTed
GETTIST I gl | ST (AT SITAT & 37T grefee
FHITOTRTAT T TATH o (o0 STHT ATIFATHT FITTHTSA
| STTET STTaT g

Hybridoma technology is one of the most common
methods used to produce Monoclonal antibodies. In
this process, antibody producing B lymphocytes are
isolated from mice after immunizing the mice with
specific antigen and are fused with immortal mycloma
cells lines to form hybrid cells.

12.

o FTATHITEIhenRI UF UHT fafar g e g
STAT 3T Tl % TTH0T & &l T4, HT
el AT T TSI+ qehei 1ol ol Hag o
FETAT ST T g AT T8 THIL FAIIIT Rl el
H "oz et 2l (2)

o THT ®Het T, e, T@T i F ufa afersw
TTA<reT gt g ST Iga¥ 39 e wdl gl (1)

¢ Biofortification is a method by which the
nutrional value of pulses & legumes can be
increased with the help of breeding, trasnsgenic
techniques of agronomic Practices & thus helps

in preventing the malnutrition. (2)
e Such crops are more resilient to diseases pests,
drought etc provides better yields. Q)
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13.

o HTTHIUL & d1e Hgid I8 § & TF oI Fhd UF
AL H S| AATT STUAT SO AT Tfaae
TS FIFATS ol ZIXT Ehel § Fie 3T STar gl (2)
o « FAXIGE HTHY IH STUAT e F 2 B 2
oY Tve STuAT o &t = % &7 g twar
F T SATHTT & STt g (1)

e The principle behind microarrays is that
complementary sequences will bind to each
other. The unknown DNA molecules are cut into
fragments by restriction endonucleuases. (2)

e Fluorescent markers are attached to these DNA
fragments. These are then allowed to react with
probes of DNA chip. (1)

14.

TEEHT RIS F ATTNT 3q4 ol AT g o 1
FITIRT TR TSTve o faar § ST ST TRl @

« ST H A Fod< & ATIN

1) =i, e Tide, Theist o a=-9aedT Scarat
=T fAwTm)

2) T ATSAT o IcAT&T o (o) (2.5)

o oo Feme & AT B

1) IUT FAMES T

2) HrHT-FA e fafereand

3) ZiEste ot

4) FTATIEHT ST oI HTLhT T T (2.5)
T

o STTOH @1 qaTdf & Hae § 2 59 LT e & orH
faaT=RaT, Terstt, Tdtarattes gfaary, ey Stoau =t
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A, ATALE A o THIE HT ITIRT, T &L H
qREd, SH| TaTg, ATerd ISIradl &7 Ta<re, S
fafargar =1 wara, Afa® 9z o oot 81 (3)

« AT SC TATALT FLAT A THT HEA 0 (o0 9T
AT IUTAT I Aged AT gl RN i ==y, A==t
A AT [Tt o a1 § ST (T ST AT Ul

(2)

The applications of cultured cells are as diverse as the
cell types that can be grown in vitro

e Applications of cell culture in Industries

1) Manufacturing of vaccines, therapeutic proteins,
antibodies and cell-therapy products.

2) For production of cell lines. (2.5)

e Applications of tissue cultures are

1) Rapid clonal propagation

2) Soma-clonal variations

3) Transgenic plants

4) Resistance to biotics & abiotic factors. (2.5)

Or

e There are many biosafety issues with regard to
GM foods including toxicity, allergenicity,
antibiotic resistance, eating of foreign DNA, use
of promoters of virus origin, changes in
Nutritional level , gene flow, resistance of
target species, impact of biodiversity Ethical
ISsues etc. 3

e Biosafety measures have gained importance to
ensure public and environmental safety. The
people should be made aware of the rules,
regulations and monitoring bodies. (2)
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15.

ooy Feav/qeaTads ard & et AT/ Sas
T STTRT Tk A0 GTT I I T TF (&7 g

« ST o< Tl Uk FHIH AT H Fod ¥ HiLd a1
T AT e 6 E o = H i T S T g,
TATE T T il HI [GEAT AN Fodd H T TF & €9
H T T TGHhaT g - oI 9IS, <, A1, TAT, AG A<

« AT 9T IF AT GisdT AT AT A
TSR AT % IS arel HifegT a< afa aret
&Y FITTHRT T FAd Foa <

« JTETCATES Fod ¥ I TThAT T Hafqd Hedl g oraH
FrtorenT forfxy = AT HITOTHTSAT % Foa e T T qTer
T g 2

= THT THATHRT T SATTH BT F ITST IS4 37T FIA
T FTAHAT H ITIRT T 1T 2

T
oA o AT Fa |1 AT2A
o THTL A T 9] o TR FIforERT T
SHAT G | T8l RITAHT | ST TR | [l §
TETU AT I¥ el s | 3N ATATST FTF a6
T AT g gl feraTiora e it awan
« ATHTA SATATAH ITH FAT &
IECEECRIEEC] « UH Tedd gU 8 ST
« T AT T 7 319 =<ont §
« HATGEAT 5 aaT § | dadad g
IEEATE} o AT AT TEII
« 3 TITF acd i Foa ardl ¥ fawiaa
ATTITHAT o FH TITF I i
o 1T o 3% SATHAT
FH 3T & e it & A 3w

« IF IUS TIT Y
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Tissue culture / micropropagation is a method of
growing new plants using any part / cell / tissue of a

plant.

e Organ culture can be defined as the organ or
plant parts culturing in an artificial media, any
part of plant cell can serve as explants in organ
culture — like shoot, root, leaf, anther, ovary etc.

e Callus culture of dedifferentiated plant cells
induced on media usually containing high auxin
concentrations or combinations of auxin and

cytokinin etc.

e Protoplast culture refers to the process in which
whole plants are developed from culture of cells

without cell wall.

All these techniques are widely used in Plant breeding

and crop improvement programs.

Finite cell lines

e The cell lines

usually divide only
a number of times
before loosing their

ability to
proliferate.

e Undergone normal

genetic

transformation
e Anchorage

dependent

Continous cell lines

The finite cell lines
which undergoes
transformations &
acquire ability to
divide indefinitely
Undergone
transformations
which alters the
growth into immortal
stages
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Grown in e Grown in both
Monolayer cultures monolayer and
High nutrient suspensions cultures
requirement e Low nutrient
Slow growth rate requirement
Produce low yield e Fast growth rate

e Produce high yield

16.

o TSI sl 3-3T HLAAT ScATAF 21 gs qeaAdT
gl 8, T8 TN &7 ST &9 F g7 9 &,
AT AT | T R TcHF e AT U1,
STHIA TS 3-37 &9 § HISE 3d & (2)
o T T 3-SF H¥AATY TFH-¥ e
AT TATHAR (TTATY JThT ATATE) ST
SETIEIR-ACA R E NS EETRE I IS (1)
o TTE & TH 3-S1 T &l (9 GadT HI
Fgl SITAT & ¥ =4 f3das® Tt & 7 o7fdT
T | ST STAT g, THIAT UHHE il a0
TGATS o S LT (AT | AT
TEAATSA 7 (HHTT ZIAT & 3T e & &9 H
I A1 g9 F9d gl (2)

qT7
HTHE S TS 13 39 &6 aise=T o,
ST a9 1990 # 9% T3 13T o7 3% 2003 #
ERRERIRIR IR

« THHT I8 AT SAAIH F T STUAT FTHHAT
T AT <304t AT

o I TRATSHAT 51T F=AT (31 718 S
=T T U 9 arar § Heear ¥ =T gs o
(2)

o STTHHT 0T TZIAAT § &7 @ FIEFI07 oTHe
2
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1. TUELT (AT=h ST &)

2. THT UATSI (2)
« AT I TEAHTA g AT gIee S|
SFETAT 3T fiee 3T JoFe? TFARTT FM

FAEMEE (FTUHT) A% e FHEH wAEE
(ATSTHET) B 2 (1)

The 3-D structure of a protein is highly folded
structure, it is biologically active form of
proteins all functional proteins line enzymes,
hormones etc are present in 3-D form in our
body. (2)
3-D structures of proteins is determined by
techniques such as X-ray crystallography and
NMR (Nuclear Magnetic Resonance) (1)
This 3-D form of proteins is also called tertiary
structures and is made by further folding of
secondary proteins, Interactions between the
side chains of amino acids lead to the formation
of the tertiary structures & bonds forms
between them as the protein folds. 2

Or

Human Genome project was 13 year project, that was
launched in the year 1990 & completed in 2003.

Its aim was to find out the complete DNA
sequences of the human genome.

The project was closely associated with a new
branch of biology called bioinformatics. (2)
The methodologies in the sequencing involved
two major approaches

1. EST (Expressed sequence tags)

2. Sequence Annotation (2)
The commonly used host where bacteria and
yeast & vectors are bacterial artificial
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chromosomes (BAC) & Yeast artificial
chromosomes (YAC).

(1)
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