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(i) FT-9AARGUEH, @, TINTE /

i) @ TGSl & P oI ak® =TI fa%heq § | 0F Fol 7 379 3G I & et
T [aeheq #T & FH AT 8 |

(i) ¥¥7 &1 & 6 T B Jo7 HATYHRIHE 97 &, 19078 & F4% F 0H-UF 3% & |

(iv) Fo7GEITT7 T 14 TF F To7 THRIHAF &, o780 T T3 & g1-31 3FH & |

(v) T FEIT15 T 25 a% & J97 ff TYRIHS 8, 9780 @ J% & dia-diT 37 & |

(vi) To7 GEIT 26 T 28 T%F & J97 18 IHIHS &, 198 & I & qier-aie 37% & |

(vii) @oPpeictl (FTIH) T IFEIT qledd & | X o, e sEvaE §l, a g -
GRIETT &7 3707 # T & |

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.

(iti) 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.

©usg <h
SECTION A
1. faom grafeees usmsd 1 = wE R 2 1
AAAT
fopell TaTE® T SEHEAh! ohl ITANT LA 1 F1 TH 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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2. UeY Hdsh O hivren Fded gad yg @ & fou 2fygsee w1 swn =i

fora SiTaT B 2 1
AT
Hall o Uobd § TEAT-IA gAMbl A foifau | 1
Why is macerozyme used in obtaining cell suspension culture from plant
tissue ?
OR

Name the hormone involved in fruit ripening.

3.  IUPAC Tshd dui e ‘R’ o1 oI 379 § 2 1
What does IUPAC single letter code ‘R’ stand for ?

4.  TASUBERH F1 8 ? 1
What is lipofection ?

5. A ferdll fomtfira Sfiamyy gog s fafsrse Jfy smewaehdd wa = @, 1 3@
e o fu 75 TohR & ATEAW T IUNT HEAT =T 2 1

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 ?

6. JI-HUHA! § g AN T g TRH THR HT A-TEEANT TRENh Y
TRl & ? 1

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

Qs @
SECTION B

7. O o fow qd g fopw R wTdes Bt B 2 2

How does nerve gas cause death in humans ?

8. U o Ush 3cIWI <! HgRdl ¥ Nel § WufHes ua fodiaes Iutg==st § fave

I | 2
AT

TS R 8 Fehild-siidl skl ITH i H Thaidl HoHT 37cdd Hhisd 2 |

=1 2 2

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 ?
99 3 P.T.0.
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AT AN qehIehl 1 ITATT Heh TMoed TeH (ITFA)’, Teh TR
(grasifaeR) uTey, o1 fasra & foham T 2 2

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

engineering techniques ?

10. OKT-3 Ul 3Tientur hl ford JehR Uehd H TERAT o Hehdl 3 ? 2

YT

tPA geaTHTd 1 fRiY fohe T o wehat & 2 2
OKT-3 can help in preventing transplant rejection. How ?

OR

How can tPA prevent heart attack ?

11. 39 H TOAoTiEi <l IR 6l Iaeeiiddl o ot SRI-hiRehE @
AR pH TE ATTIH & | Tl 2 2
Maintenance of extra-cellular and intra-cellular pH is essential for

survival of mammalian cells in culture. Why ?

12.  3T9eh! Torell TIaet o SR Teh TI5hA G171 8 | 3719 for8 WohR qg=Til T a8
DNA 372/dT RNA 8 379dT IdH 310 TS 8 ? 2

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

DNA or RNA or a protein sequence ?

13. TS UM W1 A UR 20,000 D 8, " 5 3R 4 @9 3 | Gafd-Seiex
r8 m/z | N T—F Bl Ig= HehTll ? 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 ?
-+
*@: S
’ S
+
4
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[=l:
14. feu o M o1gpn ®, SAT <t e qen WAl s aen § Was g9y & 2 |
H1 ? 3 HROT T3 | 2
AYAT
TehTcHesh SAIHT | ©.0H.1. foq forg geor gt @ 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 ?

Qug T
SECTION C

15. 3Tl feesie (3t ) # S afsha tomew’ [ 2 | 3
(%) THI €9 G 3T fhT M aTel TeteH &1 9 fafgu |
(@) faics i sufeafa o =5 uoew ffsha =i & < & 2
(1) srgateRd: HfHa Teme wrhfae TeTsH @ foRe yeRr fiE 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 ?

16. T YOI 9% gRI §H/os § HiHa g sgfoq (FMECH) o JIahl
fafyra =on =1 quifsy | 3
HAYAT
T 3 gewsia Sa-denfieh @ wrefd yge feard s 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 ?

17. U1 S o ITINT ¢RI STT-eh TR0 § IUFET T S IcTel <hl 89

fhe JhR ShL Tehd B ? 3

How does meta genomics approach help scientists to identify the novel
gene products present in the environment ?

199 5 P.T.O.
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18. o9 AT Haq Had % o= A T HINT | 3
HAAT
(%) fopvaa-wEl (BH) | S9eh (dhed) AT IucTsd T ITd & ?
(@) Hada wiegH sl BT EAsiar hf ghg § Y a9 hL Fohdl @ |

=7 ?
(T)  YeEASel WSl I ARG AEgErEHeH (NTG) SE WA 8 S
frar ST B | W= 2 3
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 ?

19. TIEHI o YR & T St fgymaen fawrs ufshan 1 quiH Hifv | 3

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

20. U 3R 6l g1 ¥ FfaiRga sl Twesy
(%) g R It wdsh gfaee TaEH
(@) Tufed iR aret sde gfdeem Tomsd
fesreres S FAlt= o fou -8 R sgd gia € 3R w4t 2 3

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 ?

21. AMifhd R@ h TgEAr & forEt AU, (DNA) S & fafime omspm &
Tyt (i) T HERET ¥ e IR UgEA & oI Ik B arell A} ek

Teftfa i | 3
e

M@ ! TEAAT § pBR 322 A1 YEp & @&l sl gaT hifsie | YEp &I

A HdTEeh 91 had & ? 3

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 ?

199 | 6
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i
22. U frdl o alieni o1 vl ST e st ifreeren o g €LuA T
1 THasH U= S gehdt B | 3

Describe any three methods used to introduce recombinant DNA into the
host cells.

23. Tafefaga uei i aftumn faRaw : Ref-3/ 90 (RefSeq), 0T (BHIANT) 3T
THIITE (WTTT) 3
AT
BLAST &1 8 ? BLAST @IS dehrleh fohel figi=al W 3nemia =, fafau | 3
Define the terms : RefSeq, Homologues and Paralogs

OR
What is BLAST ? Write the principles that underlie BLAST search.
24, Sage foim (SRsFwbicad) § 3T fohu SIH aTel g @ Seed o ™
forRaw ot 374 fafga gmn 1 ot Ieorg i | 3

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

25. Tt fou o im0 9fe &0 Siai 6 srafeufa s ot &1, o oft et o
T Gfeehal R A1 7 2 IS <fiF R fafe | 3

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

wus ¥
SECTION D

26. (%) TH KRN fpg wed 8 2

(@) w5k (w{iUiee) 3R S5 (Aedidide) ¥ hilRematl § faug T |
3 A DHH-H I T 7T B $EAHT Bl 7 3T B 2

(M) wH HIfEeT i fafha &3 ° @9 TR SaEy | 5

AT

() S e’ g 2

(@) S e 8 3R =6 & T fhe Jehr 3w 8 2

() fpE dEee 9 THa YofiT 9o HIRERIST (hESC) o H@a€q i i
qeh-ieh ferfEra <Al 3 3 hITTRIST 1 Gid 1 8 ? 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 ?

27. GHSY foh IIQUl H e WY S TAHIT H1 TANT Hd §C aled S (hH
TR fHafsr fopu Srd & | 3@ sA1ET | grEfees arey TR R-greafee argy |
7 Ha favg # Hehd 8 2 5
ST

(%) @ deH (epT) T IcqTe hd foham ST & 2

(@) W dH o SaT] grT Icanfed QamTel Jedi ot 3T STfesh arvyg
& | o=l <ffer vt Y gt ST |

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

28. (%) UITHIERA (FIZEfeHhA) TEH T & ?
(@) <&+l M i g EAATA fohan Srar & | = 2
(1) OIS S € S5 T ST ST foRAT ST EehdT @ | SATE i |
(=) @ ueet i fha yumelt § wiee 9IidH w1 Sa-sted (srEfe) o
TEAUTA BT 3 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 ?
199 8
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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 e Function is not clear but
required for plant basic they are used in defense
metabolic processes. mechanism against pests
e Eg. sugars, lipids, amino and pathogens.
acids, nucleic acid. 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.

9 Golden rice is a transgenic plant in which three genes have been 2
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 2
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, 2
maintaining optimal function of biomolecules.

12 Programs scan the first 20 symbols. If the symbols switch between A, T, 2
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+ 1
[M+5H]5+ m/z =20005/5 = 4001 iz
[M+4H]4+ m/z=20004/4 = 5001 iz
14 e Post transcriptional modification like polyadenylation / mRNA 1

editing. This could lead to the generation of various proteins
from a single gene.
e Proteins after synthesis could undergo Post translational 1
modifications.
OR
Provide snapshotsof all genes expressedin a cell under different
environmental conditions.

15 A Subtilisin 1
B Due to oxidation of methionine at position 222. 1
C Engineered enzyme has alanine in place of methionine at position 222. 1
16 Page 100. Fig 10 3
OR
Page 106, any 3
17 DNA is extracted from sample of soil, water or other environmental niche | 3
and subjected to restriction digestion. Clones are screened for novel
molecules.
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A given sequence is compared with sequences in databases. Top scoring
matches are ranked accordingly to set criteria that serve to distinguish

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 C3 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
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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 A Can divide mitotically and differentiate into specialized cell types. 1%

B Pleuripotent can differentiate into all types of specialized cells and Yo +¥s +1
multipotent into limited no. of cells, lineage restricted.

Multipotent, by maintaining normal turnover of regenerative organs like

blood, skin etc. 1%
C Leukemia, heart disease, paralysis, spinal cord injury, burns.

(any three)

OR
1

A Gene knock out- selectively remove a gene. 2
B Used to understand genetic basis of diseases, new diagnostic and

therapeutic modalities. 2
C James Thomson inner cell mass of blastocyst.

27 e Collect leaf disc/embryo callus ¥%x6=3

Infect with disarmed Ti containing Agrobacterium

Infected Tissue cultured on shoot regeneration medium for 2-3

days to transfer T-DNA along with foreign 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
A 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.
B 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. 2
It is a good source of beneficial bacteria and helps in Intestinal function. 1
Whey protein elevates the tripeptide glutathione which can treat a 1
spectrum of illnesses.

Meat, sausages, cake and bread (any 1) 1
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