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General Instructions :

(i) Question paper contains four sections A, B, C and D.

(it) There is internal choice in questions in all the sections. You have to attempt only
one of the choices in such questions.

(iit) Questions No. 1 to 6 are very short answer questions, carrying 1 mark each.
(iv) Questions No. 7 to 14 are short answer questions, carrying 2 marks each.

(v) Questions No. 15 to 25 are also short answer questions, carrying 3 marks each.
(vi) Questions No. 26 to 28 are long answer. questions, carrying 5 marks each.

(vii) Use of calculators is not permitted. However, you may use log tables, if necessary.

Wusg <h
SECTION A
1. focim grEfshees Toitgn =1 1 el 2 2 1
HAUAT
forell TaTEsh W SEHECTHh! hl ITANT HTA 1 FAT H 3 ? 1
What is the function of reverse transcriptase enzyme ?
OR

What is the advantage of using polylinker in a vector ?
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HAYAT
Al o Yohd § HrIfEd giH o1 9 faflgu |

Why is macerozyme used in obtaining cell suspension culture from plant
tissue ?

OR
Name the hormone involved in fruit ripening.
TUPAC Tshd Ul e ‘R’ 31 9T 31 3 2
What does IUPAC single letter code ‘R’ stand for ?
ATSIIHAH T 8 ?
What is lipofection ?
gfe foret famfia Sfamy wig i faftre gfg strevaard s = &, @ 386
Haeq & U fopm TR & ATE9H 1 ST T I1ET 2

If the specific growth requirements of an isolated strain of bacterium are
not known, which type of medium should be used to grow (culture) the
same ?

S-S H oA AHY T NI [HH THR HT A-HgHAST TREIRH TEY
TEUl & ?

Which type of non-covalent interaction, through a weak attraction force,
is important in biomolecules ?

RCCRC]
SECTION B

AT o fore 94 e fope JeR =Taeh et 7 2

How does nerve gas cause death in humans ?

Tcdeh o Ueh 3800 hl AT & Nl H Jerfies Ua fediass Sumd==si # fave
SHifST |
e

AT G0 F Fehiid-Sidi bl T L § Tohetdl T Tcdd hied 7 |
w7 ?

Differentiate between primary and secondary metabolites in plants, with
one example of each.

OR
Inter-generic crosses hardly lead to successful production of hybrids. Why ?
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AT AR TehHIehl 1 ITINT hich Teed Usd (ITaA)’, Teh TRSAHT
(grestfeR) dTe, 1 forehrar &t feram T 2

How was ‘Golden Rice’, a transgenic plant, developed using genetic

engineering techniques ?

OKT-3 9fetiq 3r&fientur hl fore TepR Ukl H HERIAT L HohdT & ?

HAYAT

tPA ZeIT9Td 1 T0Y fopg Yok R HehdT B 2

OKT-3 can help in preventing transplant rejection. How ?
OR

How can tPA prevent heart attack ?

Had # Tl i Hifvene fi o Sawsiea - fu awr-siiehE e
JTAU-HINEH pH L&V HEITH & | Tl 2
Maintenance of extra-cellular and intra-cellular pH is essential for

survival of mammalian cells in culture. Why ?

3Ten! TRl TTeel o SR Teh Tshd foam T 2 | o719 fohd TR wga-il foh 8
DNA 3991 RNA 2 7dT TIEH 70 TS 8 ?

You are given a sequence without label. How will you find out if it is a

DNA or RNA or a protein sequence ?

T HIEH T 3 HR 20,000 D B, AH 5 3R 4 A B | Hgld-TdagHIe
T m/z W N 3T 1 989 TR 2

A protein with molecular weight of 20,000 D contains 5 and 4 charges. At

what m/z are protein ions detected by the mass spectrometer ?
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fqu U M o gshn |, ST Sl w qen Wi s ae | s g9y 6l 7 |

Fi ? QB FAT3Y | 2
HAYAT

TR StHTHed | €101, 9 fohe YR 3wt § 2 2

In a given genome sequence, the relationship between number of genes

and number of proteins is not linear. Why ? Give two reasons.
OR

How are DNA chips useful in functional genomics ?

Que T
SECTION C

AT Teesie (Tummeish) H SAfees afshy Toed i 2 | 3
(%) T B9 3TN fhT I aTel TAEH 1 AW faRew |

(@) faiores <t Sufedfa & =g vomsn ffsshar =i & San g 2

(1) oTgafsERd: Mia THTSH STehfaeh UeTeH § fohe TR fim 7 2

Detergents now-a-days are provided with ‘biologically active enzymes’.

(a) Name the enzyme commonly used.

(b)  Why is this enzyme inactivated in the presence of bleach ?

(c) How is the engineered enzyme different from its natural form ?

T YATE AR g F.Hiarg °H HHd GRS $gfon (SFfOF) o JUeRl %

fafir =RoTt =1 gITsy | 3
rerat

T B gersidl Sa-afiehl & graf-ud yg@ fard @@ 8 2 3

Draw a flow chart to show the various steps used for the isolation of
recombinant insulin (Humulin) produced in E. coli.

OR

What are the main concerns for the safety aspects related to microbial
biotechnology ?

T ST & 39T g AATeh YTl § I9fEyd <4 SiF Icqrel sl yg=e
frE THR W Thd B ? 3

How does meta genomics approach help scientists to identify the novel

gene products present in the environment ?
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S A1 Fad a9 o S 3T T HIT |
AT
(%) fopvaa-wasl (BHe) | e (d%hed) T IeTed] ST ITd & ?
(@) waYd "iesm I BT GEESal Sl ghg H T6UY 399 R Tohdl 3§ |
i ?
() YeASd WS I A ARErETHed (NTG) S8 WRHT 8 3F1Ea
ToRe ST B | T 2
Differentiate between Batch and Continuous culture.
OR

(a)  Why are fermentors provided with baffles ?

(b)  Foaming of (in) medium can hinder microbial growth. Why ?

(c) Microbial strains are usually exposed to chemicals like NTG
(Nitrosoguanidine). Why ?

TIEHT % RN o TTC Sl fgsmereen faurs fshat i 9ui i |

Describe aqueous two-phase partition process for separation of proteins.

Teh 3280 hl ggrdr 9 fAfafad =1 gwese -

(%) e R aret wds gfdeed TAEH

(@) foufew R ot sde gfeses Temsa

fastedep S oAl o foTe l9-8 IR 98 Bid @ 3 &= 2

With an example, show

(a)  blunt-end cutter restriction enzyme.

(b)  sticky-end cutter restriction enzyme.

Which one of the ends are better for directional gene cloning and why ?

THIfhd TG 1 TgEdT & fohefl E.UA.T. (DNA) Sid o fafime gshA i
Yol (E) < FERAT § G 3TN IgaHH o foTT TR B arell 3=t dehHieh
yefifa HIfe |

HYAT
R@ ! FERAT ¥ pBR 322 AT YEp % AU hl ol hiwC | YEp i
YA HaTgh Tl had o ?

Draw a labelled diagram showing the technique which can be used to
identify and locate a specific sequence in a DNA gel using a probe.

OR
Draw a diagram to show and compare the features of pBR 322 and YEp .
Why is YEp called a shuttle vector ?
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22, UH foregi o alishi o1 auiF SHIfT g At Hifseprett § g LU T
<hl i'\'lolk’l"l h LT ST Hehdl % | 3
Describe any three methods used to introduce recombinant DNA into the
host cells.

23. T=fafaa uei i 9ty fafaw : Ref-31 %A (RefSeq), TUSTA (BHI@NT) 3R
TRiuTE (W) 3

AYAT
BLAST &1 8 ? BLAST @IS deheh fohe firgr=al W smumiia &, fafEu | 3
Define the terms : RefSeq, Homologues and Paralogs
OR

What is BLAST ? Write the principles that underlie BLAST search.

24. SagE oW (SRIEFRMCHd) H 3TN AT S dTel HiE O SCed o A
faRaw ot 374 fAfga g=an =1 ft Ieorg HifT | 3

Name any three databases for Bioinformatics and the information
available in them.

25. fortlt feu mu SiAm o 9fe &9 Si=i i safeafa s ot &1, ot oft St o
AT Givehal 1 F1 8 ? IS o HRol fofgu | 3

Why are genes difficult to count, even if we know where the genes are in
a given genome ? Write any three reasons.

Qs ¥
SECTION D

26. (%) TH KT frd Frd & 2

(@) w5 (wfaiee) iR sgam (ediuide) v wiftemet # faug Hifs |
TH ¥ SI9-H IR I q0Ha § SEAHTA Bldl 8 3R Sy ?

(M) T wifEke f faferean & ® diF ST SarsT | 5

AT

(%) S T’ w g 2
(@) <A fEe | R gEl % T fRe yeeR STt § 2
(M) foa swfe I ama yofis a0 Fifieeed (hESC) & d@adq &0

o~

dehleh faenfa <Al 3T 3 HINEHIST &1 9id =1 8 2 5
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(a) What are stem cells ?
(b)  Differentiate between pluripotent and multipotent stem cells.
Which of these act as repair system for the body and how ?
(c) Give three applications of stem cells in the field of medicine.
OR

(a)  What is a ‘gene knockout’ ?

(b)  Why are mouse models prepared using gene knockouts useful ?

(c) Who developed the technique to grow Human Embryonic Stem
Cells (hESCs) in culture and what is the source of these cells ?

THZATSY Toh I1GUT H et HEAE S TAMRYT 1 JANT hid gC Afod S o8
R Tafsra fopu SIrd & | ST S913T | Sl UIed TR TR-ZESIaeh uTeyd |
T %Y fI9g X Thd B 2

A

() T I (o) T Icured H fohar ST R 2

(@) W daf= o SaTv] gRI ScdTied JiTst Jei hl 3TUeT e g
& | fopedl it el <Y et Ss |

Explain how the desired genes are introduced in plants using vector

mediated gene transfer. Draw diagram. How can one differentiate

between the transgenic and non-transgenic plant ?

OR

(a) How are edible vaccines produced ?
(b)  Edible vaccines have advantages over recombinant vaccines

produced by bacteria. List any three advantages. 2+43=5

%) UNR-TERH (I ) T 91 8 ?

@) <&l ! UERIfeH 6l g FHTA fohaT Jrar 7 | =1 2

) S UM © SEd-8 U 1 3T foRaT ST EehdT @ | Same shifs |
) @ gerdt 6l fohd Jurelt § gl TEE @ Sd-oTeed (SgfeT) o

SEAATA BT 8 2 2+1+1+1=5

(a)  What are nutraceutical proteins ?

(b)  Curd has been used as a pro-biotic. Why ?

(c) Whey protein can treat a spectrum of diseases. Explain.

(d)  In which food system is the water binding property of whey protein
used ?
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MARKING SCHEME

SUBJECT : BIOTECHNOLOGY THEORY (045)

SESSION: 2018-19

SERIES : BVM
QUES | SUB | VALUE POINTS MARKS
NO PART
1 Converts mRNA into cDNA 1
OR
Polylinker provides flexibility in the choice and use of restriction enzymes.
2 Macerozyme dissolves the middle lamella between the cells to release 1
single cells.
OR
Ethylene Gas
3 Purine/ G or A/Arginine 1
4 Transfer of rDNA into host cells, using charged substances like cationic 1
liposomes.
5 Complex medium/ Luria Broth/ Nutrient Broth/ Trypticase Soy Broth. 1
6 Van der Waals Forces 1
7 Nerve gas alkylates active serine in the brain enzyme acetyl choline 2
esterase inactivating it and leading to death.
8 Primary Metabolites Secondary Metabolites 1+1

e Chemicals that are
required for plant basic
metabolic processes.

e Eg. sugars, lipids, amino
acids, nucleic acid.

e Function is not clear but
they are used in defense
mechanism against pests
and pathogens.

e Eg Alkaloids, resins,
tannin, latex.

Pg.119
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OR
Intergeneric crosses are between distantly related plants which result in
abnormal development of the endosperm causing premature death of
embryo.

Golden rice is a transgenic plant in which three genes have been
introduced which are involved in the biosynthetic pathway for carotenoid
production. It is enriched in provitamin A ( Beta carotenoids)

10

OKT3 acts by blocking the function of Tcells by binding to the CD3 cell
surface receptors.

OR
tPA is a serine protease that catalyzes the dissolution of blood clots.

11

Optimum pH is important for maintaining appropriate ion balance,
maintaining optimal function of biomolecules.

12

Programs scan the first 20 symbols. If the symbols switch between A, T,
G, Cthen it is DNA. If instead of T we have U then it is RNA sequence.

If the symbols switch between more than 4 to 6 letters then'it is.a protein
sequence.

13

[M+nH]n+
[M+5H]5+ m/z=20005/5 = 4001
[M+4H]4+ m/z=20004/4 = 5001

Y
Y

14

e Post transcriptional modification like polyadenylation / mRNA
editing. This could lead to the generation of various proteins
from a single gene.

e Proteins after synthesis could undergo Post translational
modifications.

OR
Provide snapshotsof all genes expressedin a cell under different
environmental conditions.

15

Subtilisin
Due to oxidation of methionine at position 222.
Engineered enzyme has alanine in place of methionine at position 222.

16

Page 100. Fig 10
OR
Page 106, any 3

17

DNA is extracted from sample of soil, water or other environmental niche
and subjected to restriction digestion. Clones are screened for novel
molecules.
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18 Batch Culture Continuous Culture 3
1. None of the nutrients are 1. One nutrient in medium
limited. is limited.
2. All phases of growth can 2.Extended Log phase.
be seen
3. Maximum Cell density is 3.Maximum Cell density and
achieved. yield of products are
achieved.
4. Closed culture Open culture
Any three points Or Graph for each culture page 91,92
OR
Aeration /to improve oxygen transfer 1
Provides hinderance to diffusion of air and denaturation of protein. 1
For mutagenesis to generate mutants for strain selection 1
19 Crude homogenate(cell)added to biphasic mixture of dextran and PEG. 3
PEG is soluble constituent of cell homogenate.
Dextran is cellular debris, nucleic acid by nucleases and lipid by using
glass wool.
Page 42
20
5 A GyC T3 Blunt End - Alu | 1
5 T C fG A5
5 GyAATT C¥ Sticky End- EcoR | 1
5 C TTA A4GY
Sticky ends can base pair and help ligation. Table 1 page 5 1
21 Southern Hybridisation technique page 20, figure 10 3
OR
Page 9, figure 4(a & c)
As YEp can be propagated in both prokaryotic (E.coli) and eukaryotic 2+1
(Yeast) hosts therefore it is called a shuttle vector.
22 Transformation, transfection, electroporation, microinjection, biolistic, 3
vectors (explanation of any three) page 14-15
23 Ref Seq: Ref Seq is a curated database of mRNA and proteins of humans, | 1
mouse, rat.
Homologues: Similarity due to common ancestry and have same 1
function.
Paralogs : Duplicated Genes within a genome may have similarties but 1
may differ in functions.
OR
BLAST: Basic Local Alignment Search Tool 1

A given sequence is compared with sequences in databases. Top scoring
matches are ranked accordingly to set criteria that serve to distinguish
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between similarity due to ancestral relationships or due to random

chance. True matches are further examined thoroughly with other details | 2
accessible through ENTREZ and other tools.
24 Page 80 table 6(any 3) 3
25 Splice Variants, overlapping genes, Repeated Sequence and gaps 3
between genome. Number of genes are not related to complexity of
organisms. Page 61
26 Can divide mitotically and differentiate into specialized cell types. 1%
Pleuripotent can differentiate into all types of specialized cells and Y+¥s +1
multipotent into limited no. of cells, lineage restricted.
Multipotent, by maintaining normal turnover of regenerative organs like
blood, skin etc. 1%
Leukemia, heart disease, paralysis, spinal cord.injury, burns.
(any three)
OR
1
Gene knock out- selectively remove a gene. 2
Used to understand genetic basis of diseases, new diagnostic and
therapeutic modalities. 2
James Thomson inner cell mass of blastocyst.
27 e Collect leaf disc/embryo callus ¥%x6=3
e Infect with disarmed Ti containing Agrobacterium
e Infected Tissue cultured on shoot regeneration medium for 2-3
days to transfer T-DNA along withforeign gene.
e Transformed tissue, transfer to selection cum plant regeneration
medium having lethal concentration of kanamycin.
o After 3-5 weeks, regenerated transformed shoot are transferred
to root inducing medium.
e After another 3-4 weeks complete plants are transferred to field
for hardening.
By looking for the desired trait in the transgenic plant
(morphological or DNA marker) 1
Diagram page no 122 1
OR
Edible vaccine- genes and encoding antigen, proteins are isolated and 2
expressed in parts of edible plants such as fruits which can be eaten raw. 3

e No storage problem

e Easy Delivery System

e Low Cost

e Painless Delivery System
Any three as on page 130
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Proteins which have nutritive and pharmaceutical value.

It is a good source of beneficial bacteria and helps in Intestinal function.

Whey protein elevates the tripeptide glutathione which can treat a
spectrum of illnesses.
Meat, sausages, cake and bread (any 1)

=
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