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BIOTECHNOLOGY

tSoizk S|ksfxdhtSoizk S|ksfxdhtSoizk S|ksfxdhtSoizk S|ksfxdhtSoizk S|ksfxdh
Time allowed : 3 hours ] [ Maximum Marks: 70

fu/kkZfjr le; % 3 ?k.Vs ] [  vf/kdre vad % 70

General Instructions :

(i) All  questions are compulsory.

(ii) There is no overall choice. However, an internal choice has been provided in
one question of two marks and two questions of five marks. You have to attempt
only one of the choices in such questions. Question paper contains four sections
-A, B, C and D.

(iii) Question numbers 1 to 5 are very short answer questions, carrying 1 mark
each.

(iv) Question numbers 6 to 15 are short answer questions, carrying 2 marks each.

(v) Question numbers 16 to 25 are also short answer questions, carrying 3 marks
each.

(vi) Question numbers 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.

Roll No.

Series SHC/1 Code No. 99/1

Please check that this question paper contains 8 printed pages.

Code number given on the right hand side of the question paper should be written on
the title page of the answer-book by the condidate.

Please check that this question paper contains 28 questions.

Please write down the serial number of the question before attempting it.

Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa eqfnzr i`"B 8 gSaA

iz'u&i=k esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk=k mÙkj&iqfLrdk ds eq[k&i`"B ij fy[ksaA

Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa 28 iz'u gSaA

Ñi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aA

Candidates must write the Code on
the title page of the answer-book.jksy ua-

dksM ua-dksM ua-dksM ua-dksM ua-dksM ua-

fo|kFkhZ mÙkj&iqfLrdk esa dksM ua- vo';
fy[ksA
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lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %

(i) lHkhlHkhlHkhlHkhlHkh iz'u vfuok;Z gSaA

(ii) dksbZ lexz p;u&fodYi ¼vksojvkWy pkWbl½ miyC/k ugha gSA fQj Hkh 2 vadksa okys ,d iz'u
esa rFkk 5 vadksa okys nks iz'uksa esa Hkhrjh p;u&fodYi miyC/k gSA ,sls iz'uksa esa vkidks dsoy
,d&,d fodYi dk gh mÙkj nsuk gSA iz'u&i=k esa pkj [k.M & v] c] l rFkk n gSaA

(iii) iz'u la[;k 11111 ls 55555 rd ds iz'u vfry?kwÙkjkRed iz'u gSa] ftuesa ls izR;sd dk ,d&,d,d&,d,d&,d,d&,d,d&,d

vad gSA

(iv) iz'u la[;k 66666 ls 1515151515 rd ds iz'u y?kwÙkjkRed gSa] ftuesa ls izR;sd ds nks&nksnks&nksnks&nksnks&nksnks&nks vad gSaA

(v) iz'u la[;k 1616161616 ls 2525252525 rd ds iz'u Hkh y?kwÙkjkRed gSa] ftuesa ls izR;sd ds rhu&rhurhu&rhurhu&rhurhu&rhurhu&rhu

vad gSaA

(vi) iz'u la[;k 2626262626 ls 2828282828 rd ds iz'u nh?kZ&mÙkjkRed gSa] ftuesa ls izR;sd ds ik¡p&ik¡pik¡p&ik¡pik¡p&ik¡pik¡p&ik¡pik¡p&ik¡p

vad gSaA

(vii) dSydqysVjksa ¼x.kdksa½ dk mi;ksx oftZr gSA ;fn vko';d gks rks vki ykWx&lkjf.k;ksa

dk mi;ksx dj ldrs gSaA

Section - A
[k.M & v[k.M & v[k.M & v[k.M & v[k.M & v

1. Give the sequence of the 2 primers (5-nucleotides long) required to amplify the
following DNA sequence by PCR :

                      5’ A T G C C T A G G A T C A T G C 3’ 1

PCR }kjk fuEufyf[kr DNA vuqØe ds izo/kZu gsrq vko';d nks izkbejksa ¼&U;wfDyvksVkbM yEcs½
dk vuqØe crkb, %

                      5’ A T G C C T A G G A T C A T G C 3’

2. Why is the nutrient medium autoclaved before using it for culturing microbes ? 1

lw{ethoksa ds lao/kZu ds fy, bLrseky djus ls iwoZ iks"k.k&ek/;e dks vksVksDyso D;ksa ugha
fd;k tkrk gS\

3. Which future vaccine holds promise of bypassing the need to visit the doctor
regularly for childhood immunisations ? 1

ckY;dky Vhdkdj.k ds fy, fu;fer :i esa MkWDVj ds ikl tkus ls cpus ds fy, fdl
Hkkoh oSDlhu ij vk'kk,a fVdh gS\
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4. A soil microorganism produces a novel metabolite in nanomolar concentration
(nM). Suggest a way to increase its production in quantities that are economically
viable. 1

,d e`nk lw{etho ,d fcYdqy u;k mikip;t uSuksehVj lkanz.k (nM) esa mRié djrk gSA ,d ,slk
rjhdk lq>kb, ftlds }kjk bldk vkfFkZd n`f"V ls O;ogk;Z ek=kkvksa esa mRiknu fd;k tk ldsA

5. Why is ‘Golden rice’ nutritionally superior to normal rice ? 1

^Lof.kZe pkoy ¼xksYMu jkbl½* lkekU; pkoy ls Js"Brj iks"k.k okyk D;ksa gksrk gS\

Section - B
[k.M & c[k.M & c[k.M & c[k.M & c[k.M & c

6. Ovalbumin is the major protein of egg white. The chicken ovalbumin gene contains
8 exohs separated by 7 introns. Should one use ovalbumin cDNA or genomies
DNA to express the protein in E. coli and why ? 2

vksosYcqfeu v.Ms dh lQsnh dk ,d iz/kku izksVhu gksrk gSA fpdu vksosYcqfeu thu esa 8
,DlkWu] 7 baVªkuksa ls ijLij i`Fkd~ gq, gksrs gSaA bl izksVhu dks E. coli esa vfHkO;ä djus
ds fy, D;k vksosYcqfeu cDNA dks bLrseky fd;k tkuk pkfg, ;k thukseh DNA dks] vkSj
;g Hkh crkb, fd D;ksa\

7. How can SNPs be used to predict susceptibility to diseases ? 2

jksxksa ds fy, lqxzkfgrk dh iwoZ ?kks"k.kk gsrq SNPs dk fdl izdkj mi;ksx fd;k tk ldrk gS\

8. What is the mode of action of tissue plasminogen activator (t-PA) ? Name one
medical application of t-PA. 2

Ård IykfT+eukstu lfØ;d (t-PA) dh fØ;kfof/k D;k gksrh gS\ t-PA ds fdlh ,d fpfdRlk
vuqiz;ksx dk uke fyf[k,A

9. Which one of the following proteins would be expected to migrate fastest through
SDS-PAGE gel and why ?

Protein MW (daltons)

α-macroglobulin 820,000

Lysozyme 15,000

Serum albumin 69,000

Retinol binding protein 21,000

α-antitrypsin 45,000 2
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SDS-PAGE tsy esa ls fuEufyf[kr esa ls fdl ,d izksVhu ds rhozre xfr ls vfHkxeu
djus dh vk'kk dh tk,xh vkSj D;ks\

izksVhu MW ¼MkYVu½
α-esØksXyksC;wfyu 820,000
ykblkst+kbe 15,000
lhje ,sYcqfeu 69,000
jsfVukWy ca/ku izksVhu 21,000
α-,saVhfVªfIlu 45,000

10. Why are type II restriction endonucleases (RE) extensively used in recombinant
DNA technology ? Why do bacteria make RE ? 2
iqu;ksZtuh DNA izkS|ksfxdh esa Vkbi II jsfLVªD'ku ,aMksU;wfDy,t+ksa (RE) dk O;kid mi;ksx D;ksa
fd;k tkrk gS\ cSDVhfj;k RE D;ks cuk;k djrs gSa\

11. What is the IUPAC code for T or C ? Write the complementary sequence of the
following sequence :
                                             5' - A T G A Y C G B T  - 3' 2
T vFkok C ds fy, IUPAC dksM D;k gS\ fuEufyf[kr vuqØe dk iwjd vuqØe fyf[k, %
                                              5' - A T G A Y C G B T  - 3'

12. Why is foaming caused in microbiological processes ? Name a commonly used
anti-foaming agent. 2
lw{etSfodh; izØeksa esa Qsuu ¼Q+ksfeax½ D;ksa gksrk gS\ lkekU;r% bLrseky fd, tkus okys ,d
izfr&Qsuuh lk/ku dk uke fyf[k,A

13. Erythropoietin (EPO) is included in the list of banned substances for sportsmen.
What is this substance ? How does it act ? 2

OR
Embryonic cells during development not only commit along different lineages
but also retain a population of cells that are present only at strategic locations
in the adult organism. Name these specialized cells and why they are maintained
in undifferentiated state? 2
f[kykfM+;ksa ds fy, izfrcaf/kr inkFkks± dh lwph esa ,fjFkzksiksbZfVu dks 'kkfey fd;k x;k gSA ;g inkFkZ
D;k gksrk gS\ ;g fdl izdkj dk;Z djrk gS\

vFkokvFkokvFkokvFkokvFkok
ifjo/kZu ds nkSjku Hkwz.k dksf'kdk,a u dsoy fofHké Øe&ijEijkvksa ds fy, gh dfVc) gksrh gSa oju~
os ,slh dksf'kdk&lef"V;ka Hkh dk;e cuk, j[krh gSa tks o;Ld tho esa dsoy ;q)uhfrd LFkkuksa ij
ekStwn jgrh gSaA bu fo'ksf"kr dksf'kdkvksa dk uke crkb, vkSj ;g Hkh Li"V dhft;s fd os ,d
vfoHksfnr n'kk esa D;ksa dk;e cuk;h j[kh tkrh gSaA
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14. An autoradiogram of a sequencing gel containing 4 lanes of DNA fragments is shown
in the figure below :

(i) Read the DNA sequence from the autoradiogram.

(ii) What purpose do ddNTPs serve in Sanger’s method of DNA sequencing ? 2

uhps fn, x, fp=k esa DNA [k.Mksa ds vuqØe.kjr tSy dk 4 iFkksa okyk vkWVksjsfM;ksxzke ¼Lofofdj.khfp=k½
fn[kk;k x;k gS %

(i) vkWVksjsfM;ksxzke ls DNA vuqØe dk iBu dhft,A

(ii) DNA vuqØe.ku dh lSaxj fof/k esa ddNTPs D;k dk;Z djrs gSa\

15. Study the following enzyme purification table and answer the questions that follow:

Step Procedure Total protein (mg) Activity (units)

1. Crude extract 20,000 4,000,000

2. Precipitation (salt) 5,000 3,000,000

3. Precipitation (pH) 4,000 1,000,000

4. Ion exchange chromatography 200 800,000

(a) Which step in the purification is most effective, and why ?

(b) Which of the procedures is least effective and why ? 2

bysDVªksQ+ksjsfll

¼oS|qrd.k&
lapyu½ dh

fn'kk
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fuEufyf[kr ,at+kbe 'kks/ku lkj.kh dk v/;;u dhft, vkSj vkxs iwNs tk jgs iz'uksa ds mÙkj nhft,:

pj.k dk;Z&fof/k lEiw.kZ izksVhu (mg) fØ;k (bdkb;ksa esa)

1. v'kksf/kr fud"kZ.k 20,000 4,000,000

2. vo{ksi.k (yo.k) 5,000 3,000,000

3. vo{ksi.k (pH) 4,000 1,000,000

4. vk;u fofue; ØkseSVksxzkQ+h 200 800,000

(a) 'kks/ku dk dkSu lk pj.k lokZf/kd dkjxj gS] vkSj D;ksa\

(b) dkSu lh dk;Z&fof/k lcls de dkjxj gS] vkSj D;ksa\

Section - C
[k.M & l[k.M & l[k.M & l[k.M & l[k.M & l

16. Why is the technique for the production of monoclonal antibodies called
hybridoma technology. ? Why are monoclonal antibodies preferred over serum
antibodies in diagnostics and therapeutics ? Give an example of a therapeutic use
of monoclonal antibody. 3
,dDyksuh; izfrfi.Mksa ds mRiknu dh rduhd dks gkbfczMksek izkS|ksfxdh D;ksa dgk tkrk gS\ uSnkfud
rFkk jksxksipkj esa lhje izfrfiaMksa dh vis{kk ,dDyksuh; izfrfiaM D;ksa csgrj le>s tkrs gSa\
,dDyksuh; izfrfiaM ds jksxksipkj mi;ksx dk ,d mnkgj.k nhft,A

17. What is ‘Molecular Pharming’ ? Suggest any four advantages of expressing
transgenic proteins in milk. 3

^^vkf.od vkS"k/ku** fdls dgrs gSa\ nw/k esa ikjthuh izksVhuksa dks vfHkO;ä djus ds dksbZ pkj ykHk
crkb,A

18. Suggest any four reasons why complete genome sequencing projects should be
undertaken ? Describe the advantage of using bacterial artificial chromosomes
(BAC) in such sequencing programmes. 3

dksbZ ,sls pkj dkj.k crkb, fd lEiw.kZ thukse vuqØe.k ifj;kstuk,a D;ksa viuk;h tkuh pkfg,\ ,sls
vuqØe.k dk;ZØeksa esa thok.kq Ñf=ke Øksekslkseksa (BAC) ds mi;ksx ds ykHk dk o.kZu dhft,A

19. What is downstream processing ? What strategy would you use to purify a
recombinant protein that is secreted into the growth medium ? 3

vuqizokg izØeu D;k gksrk gS\ o`f) ek/;e ls lzkfor iqu;ksZtu izksVhu ds 'kks/ku gsrq vki D;k
j.kuhfr bLrseky djsaxs\

20. What are the basic steps of a polymerase chain reaction (PCR) ? Give two
applications of PCR. 3



7 [P.T.O.99/1

ikWfyejst+ Jà[kyk vfHkfØ;k (PCR) ds ewyHkwr pj.k dkSu&dkSu ls gSa\ PCR ds nks vuqiz;ksx
crkb,A

21. How can you obtain virus-free sugarcane plants from virus-infected plants ? Are
these plants virus resistant ? Why or why not ? 3

ok;jl ¼fo"kk.kq½ laØfer xé ds ikS/kksa ls vki ok;jl&;qä xés ds ikS/ks dSls izkIr dj ldrs gSa\ D;k
;s ikS/ks ok;jl&izfrjks/kh gksrs gSa\ ,slk gS] rks D;ksa vkSj ;fn ugha] rks D;ksa \

22. Why is it difficult to culture animal cells as compared to microbial cells ? How
is the pH and osmolality of the medium monitored and maintained in animal cell
culturing ? 3

lw{ethoh; dksf'kdkvksa dh rqyuk esa izk.kh dksf'kdkvksa dk lao/kZu fd;k tkuk D;ksa dfBu gksrk gS\
izk.kh dksf'kdk lao/kZu djus esa ek/;e ds pH rFkk vkWLeksySfyVh dk fdl ij ekWuhVju fd;k tk
ldrk gS ,oa mUgsa dk;e cuk, j[kk tk ldrk gS\

23. Name any four physical and/or chemical properties of enzymes which might be
useful to change by site-directed mutagenesis. Support your answer by taking
an example of an engineered protein/enzyme. 3

,at+kbeksa ds ,sls dksbZ pkj HkkSfrd ,oa@vFkok jklk;fud xq.k/keZ fxukb, ftuesa LFky&funsf'kr
mRifjorZtuu }kjk ifjorZu ykuk mi;ksxh gksA vius mÙkj ds leFkZu esa fdlh ,d bathfu;fjr
izksVhu@,at+kbe dk mnkgj.k nhft,A

24. Explain how DNA “microarray” technique can be used to study cellular response
to environment. Also depict major steps diagrammatically. 3

DNA dh lw{eO;wg ¼^^ekbØks,sjs**½ rduhd dk i;kZoj.k ds izfr vuqfØ;k dk v/;;u djus esa
fdl izdkj mi;ksx fd;k tk ldrk gS] le>kb,A lkFk gh blds eq[; pj.kksa dks vkjs[kh; :i
esa n'kkZb;sA

25. What are microbial culture collection centres ? Suggest any two benefits. Name
any one culture collection centre and its location. 3

lw{ethoh; lao/kZu laxzg dsUnz D;k gksrs gSa\ buds dksbZ nks ykHk crkb,A fdlh ,d lao/kZu laxzg
dsUnz dk uke crkb, rFkk blds LFkku dk Hkh uke crkb,A

Section - D
[k.M & n[k.M & n[k.M & n[k.M & n[k.M & n

26. (a) What is the principle of protein finger printing ? Illustrate major steps.

(b) Who developed this technique ?

(c) Name a human disease caused by the absence of a protein /enzyme. 5
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¼v½ izksVhu fQ+axjfizafVax dk fl)kUr D;k gS\ blds eq[; pj.k crkb,A

¼c½ bu rduhd dks fdlus fodflr fd;k Fkk\

¼l½ fdlh ,d izksVhu@,at+kbe ds vHkko ls iSnk gksus okys fdlh ,d ekuo jksx dk uke fyf[k,A

27. (a) Enlist the four major steps in a recombinant DNA experiment.

(b) What is the advantage of having a poly linker in a cloning vector ?

(c) Name a cloning vector that can be used to clone large DNA
fragments  (> 1 MB) 5

OR

(a) What is the principle of blue-white selection for the identification of
recombinants ?

(b) Name any three methods of introducing recombinant DNA into host cells. 5

¼v½ iqu;ksZtuh DNA iz;ksx ds pkj izeq[k pj.k lwphc) dhft,A

¼c½ Dyksfuax osDVj ¼laokgd½ ds Hkhrj ikSyhfyadj ¼cgq;kstd½ gksus dk D;k ykHk gksrk gS\

¼l½ ,d ,sls Dyksfuax osDVj dk uke crkb, ftls cM+s DNA [k.Mksa (> 1 MB) dk Dyksu cukus

esa bLrseky fd;k tk ldrk gSA

vFkokvFkokvFkokvFkokvFkok

¼v½ iqu;ksZtfu;ksa dh igpku ds fy, uhy&'osr oj.k fl)kUr D;k gS\

¼c½ iqu;ksZtuh DNA dks ijiks"kh dksf'kdkvksa esa izos'k djkus dh fdUgha rhu fof/k;ksa ds uke

fyf[k,A

28. (a) Enlist the six major steps in plant tissue culture.

(b) Name a medium commonly used for culturing plant parts and what factors
dictate the choice of media ? 5

OR
(a) Describe vector-mediated and vector-less gene transfer in plants.
(b) Why is Agmbacterium tumefaciens regarded as nature’s genetic  engineer ?5

¼v½ ikni Ård lao/kZu ds Ng eq[; pj.k D;k&D;k gSa\ lwph cukb,A

¼c½ ikni Hkkxksa ds lao/kZu esa lkekU;r% bLrseky fd;s tkus okys ,d ek/;e dk uke fyf[k, vkSj

crkb, fd ek/;eksa ds p;u esa fdu&fdu dkjdksa dks /;ku esa j[kuk gksrk gS\

vFkokvFkokvFkokvFkokvFkok

¼v½ ikS/kksa esa laokgd&ek/;fer rFkk laokgd&jfgr thu LFkkukarj.k dk o.kZu dhft,A

¼c½ ,xzkscSDVhfj;e VwehQ+sfl,al dks izÑfr dk vkuqoaf'kd bathfu;j D;ksa dgk tkrk gS\


