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O¡d-àm¡Úmo{JH$s 
BIO-TECHNOLOGY 

{ZYm©[aV g_` :  3 KÊQ>o  A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 8 h¢ & 

 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >28 àíZ h¢ & 

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 

 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 
_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 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 candidate. 

 Please check that this question paper contains 28 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) H$moB© g_J« M`Z-{dH$ën (AmodaAm°b Mm°Bg) CnbãY Zht h¡ & {\$a ^r, 3 A§H$ Am¡a  
5 A§H$ dmbo àíZm| _| EH$-EH$ M`Z-{dH$ën CnbãY h¡ & Eogo àíZm| _| AmnH$mo Ho$db  
EH$-EH$ {dH$ën H$m hr CÎma XoZm h¡ &  

(iii) àíZ g§»`m 1 go 6 VH$ Ho$ àíZ A{VbKyÎmamË_H$ àíZ h¢, {OZ_| go àË`oH$ H$m EH$-EH$ 
A§H$ h¡ & 

(iv) àíZ g§»`m 7 go 14 VH$ Ho$ àíZ bKyÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ Xmo-Xmo A§H$ h¢ & 

(v) àíZ g§»`m 15 go 25 VH$ Ho$ àíZ ^r bKyÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ VrZ-VrZ A§H$ 
h¢ & 

(vi) àíZ g§»`m 26 go 28 VH$ Ho$ àíZ XrK© CÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ nm±M-nm±M A§H$ 
h¢ &  

(vii) H¡$bHw$boQ>am| (JUH$m|) H$m Cn`moJ d{O©V h¡ & {\$a ^r, `{X Amdí`H$ hmo, Vmo Amn     
bm°J-gma{U`m| H$m Cn`moJ H$a gH$Vo h¢ & 

General Instructions : 

(i) All questions  are compulsory.  

(ii) There is no overall choice. However, an internal choice has been provided 

in one question of 3 marks and one question of 5 marks. You have to 

attempt only one of the choices in such questions.  

(iii) 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. 



99 3 P.T.O. 

1. H¢$ga H$mo{eH$mE± ‘ñne© g§X_Z’ Zht {XImVt Omo gmYmaU H$mo{eH$mAm| H$s EH$ _hÎdnyU© 

{deofVm h¡ & ‘ñne© g§X_Z’ Š`m h¡ ? 1 
Cancer cells lose ‘contact inhibition’, an important feature of normal cells. 

What is ‘Contact Inhibition’ ? 

2. dmÝS>a dmëg ~b H$_µOmoa AmH$f©Um| Ho$ hmoVo hþE ^r àmoQ>rZm| _| _hÎdnyU© hmoVo h¢ & Š`m| ? 1 
Van der Waals forces are weak attractions, but are important in proteins. 

Why ? 

3. ñnoŠQ´>mo\$moQ>mo_rQ>a Ûmam ~¡ŠQ>r[a`m (OrdmUw) H$mo{eH$m d¥{Õ Ho$ _mnZ _| à`wº$ {gÕm§V {b{IE & 1 
Write the principle used in measuring bacterial cell growth by 

spectrophotometer. 

4. c-DNA bmB~«oar ~ZmZo _| {dbmo_ ([adg©) Q́>m§g{H«$ßQ>oµO E§µOmB_ H$s Amdí`H$Vm hmoVr h¡ & 

Š`m| ? 1 
To construct a c-DNA library, reverse transcriptase enzyme is needed. 

Why ? 

5. H$Îmm}VH$s g§dY© H$m à`moJ H$aVo hþE Aën Ad{Y Ho$ {bE OZZÐì` (O_©ßbmµÁ_) H$m 
^ÊS>maU H$aZo Ho$ {bE _mÜ`_ _| Eopãg{gH$ Aåb (Abscisic acid) {_bm`m OmVm h¡ & Eogm 

H$aZo H$m Š`m CÔoí` h¡ ? 1 
For short-term storage of germplasm using explant culture, abscisic acid 

is added to the medium. What is the purpose of doing so ? 

6. Cg VH$ZrH$ H$m Zm_ {b{IE {OgHo$ Ûmam AZwg§YmZH$Vm© hµOmam| OrZm| H$s nañnaA§V{H«©$`mAm| 
H$m g_H$m{bH$ àojU H$a gH$Vo h¢ & 1 
Name a technique that can help researchers to observe interactions 

among thousands of genes simultaneously. 

7. EH$ ~m`moQ>oŠZmobmo{OñQ> Mmdb H$s EH$ Eogr {dbjU Om{V ~ZmZm MmhVm h¡ Omo A{YH$ 

bdUVm (ImaonZ) dmbo _mÜ`_ _| ^r Or{dV ah gHo$ & Eogm dh {H$g àH$ma H$a gH$Vm  
h¡ ? 2 
A biotechnologist wants to develop a variety of rice, which can survive in 

high salinity. How can he do so ? 
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8. àmßV hmoZo dmbo DNA I§S> Ho$ g§X^© _| PCR VWm M-13 OrdmUw^moOr XmoZm| hr DNA H$m 

àdY©Z H$a gH$Vo h¢ & XmoZm| _| AmYma^yV A §Va Š`m h¡ ? 2 

Both PCR and M-13 bacteriophage can amplify DNA with respect to the 

DNA fragment obtained. What is the basic difference between the two ? 

9. gr{_V Am¡a A{dab H$mo{eH$m-d§e _| A§Va ñnï> H$s{OE & 2 

Differentiate between finite and continuous cell lines. 

10. Xr JB© {H$gr H$mo{eH$m _| m-RNA H$m {díbofU BgH$s àmoQ>rZ H$s _mÌm H$m grYm g§~§Y 

à{Vq~{~V Zht H$aVm & H$WZ H$s nwpîQ> Ho$ {bE Xmo H$maU Xr{OE & 2 

Analysis of m-RNA in a given cell doesn’t provide a direct reflection of its 

protein content. Give two reasons to support the statement. 

11. `{X gwHo$pÝÐH$ àmoQ>rZm| H$m CËnmXZ àmH²$Ho$pÝÐH$s (Agr_Ho$ÝÐH$s) H$mo{eH$mAm| _| {H$`m OmE, 

Vmo AZwàdmh à{H«$`m H${R>Z Am¡a _h±Jr hmo OmVr h¡ & Xmo H$maU Xr{OE & 2 

Downstream processing becomes difficult and costly, if eukaryotic 

proteins are produced in prokaryotes. Give two reasons. 

12. Zrbm-gµ\o$X M`Z {d{Y H$m à`moJ ê$nm§V[aV nanmofr H$mo{eH$mAm| H$mo ñH«$sZ H$aZo _| {H$g 
àH$ma {H$`m OmVm h¡ ? 2 

How is the blue-white selection method used to screen transformed host  

cells ? 

13. àmW{_H$ VWm {ÛVr`H$ nmXn CnmnM`Om| _| A§Va ñnï> H$s{OE & 2 

Differentiate between primary and secondary metabolites in plants. 

14. àmUr H$mo{eH$m g§dY©Z Ho$ joÌ _| Xmo MwZm¡{V`m± gwPmBE & 2 

Suggest two challenges faced in the area of animal cell culture. 

15. (H$) E{nQ>mong² Š`m h¢ ? 

 (I) EH$ŠbmoZr EopÝQ>~m°S>r VWm ~hþŠbmoZr EopÝQ>~m°S>r _| A§Va ñnï> H$s{OE & 3 

(a) What are Epitopes ? 

(b) Differentiate between monoclonal and polyclonal antibodies. 
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16. AmpÊdH$ Am¡fYZ {H$go H$hVo h¢ ? nwZ`m}JO àmoQ>rZm| H$mo XÿY _| CËnÞ H$aZo Ho$ Mma bm^ 

~VmBE & 3 

What is Molecular Pharming ? Give four advantages of producing 

recombinant proteins in milk. 

17. ñnîQ> H$s{OE {H$ ‘{ZH$ Q´>m§gboeZ’ (ê$nm§VaU) Ûmam DNA Ho$ à{VXrßV AÝdofr (àmoãg) H¡$go 
~ZmE Om gH$Vo h¢ & 3 

Explain how fluorescent DNA probes can be created using ‘Nick 

Translation’. 

18. gyú_Ordr g§dY©Z Ho$ g_` gwajm hoVw _w»`V: {H$Z nhbwAm| (joÌm|) na {dMma H$aZm 
Amdí`H$ h¡ ? (H$moB© VrZ)  3 

What are the main areas of consideration for safety aspects specific to 

Microbial Culture ? (Any three) 

19. EH$ CXmhaU Ûmam {d{^Þ òmoVm| go àmßV EH$g_mZ àmoQ>rZ H$s VwbZm H$aZo Ho$ {bE gm_mÝ`V: 

Cn`moJ H$s OmZo dmbr VH$ZrH$ H$m dU©Z H$s{OE & 3 

Using an example, describe a technique commonly used to compare 

similar proteins from different sources. 

20. EH$ ~‹S>o ñVa na {H$E JE à`moJ _|, `h nm`m J`m {H$ CHO H$mo{eH$m-d§e _| g§dY©Z 

_mÜ`_ Ho$ 100 mg/500 ml _| àmoQ>rZ CËnÞ hmoVm h¡ & EH$ O¡d-àm¡Úmo{JH$s H§$nZr H$mo Bg 

àmoQ>rZ H$m 1000 gm CËnmXZ H$aZm h¡ & CgHo$ nmg 100 L Ho$ Xmo \$_}ÝQ>a h¢ Omo gßVmh _| 

Ho$db EH$ ~ma H$m`© H$aVo h¢ & dm§{N>V _mÌm _| àmoQ>rZ Ho$ CËnmXZ Ho$ {bE {H$VZo g_` H$s 

Amdí`H$Vm hmoJr ? 3 

In a large scale experiment, it was found that CHO cell lines expressed a 

protein as 100 mg/500 ml of culture medium. A Biotech company has to 

produce 1000 gm of this protein. They have two 100 L fermenters each, 

which can operate only once in a week. How much time is required to 

produce the desired amount of protein ? 
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21. EH$ Zm_m§{H$V AmaoI go X{jUr (gmCWZ©) g§H$aU H$s VH$ZrH$ H$m {MÌ g{hV dU©Z  

H$s{OE & gmW hr BgH$m EH$ AZwà`moJ gwPmBE &  3 

Depict the technique of Southern Hybridisation with a labelled diagram. 

Suggest one application of the same. 

22. (H$) h_| {d{^Þ àH$ma Ho$ ŠbmoqZJ g§dmhH$m| H$s Amdí`H$Vm Š`m| hmoVr h¡ ? 

(I) `{X Amn g§dmhH$ Ho$ ê$n _| ñdm`ÎmV: à{VH¥${VH$mar AZwH«$_ (ARS) H$s 

AZwnpñW{V _| CËnm{XV YAC g§dmhH$ H$m Cn`moJ H$aVo h¢, Vmo Amn Š`m àojU 

H$a|Jo ?  

(J) nanmofr _| {dXoer àmoQ>rZ Ho$ CËnmXZ Ho$ {bE Cn ẁº$ g§dmhH$ Š`m hmoZm Mm{hE ? Bg 

àH$ma Ho$ g§dmhH$m| H$m EH$ {d{eîQ> bjU ~VmBE & 3 

(a) Why do we need different kinds of cloning vectors ? 

(b) What will you observe if you use a YAC vector prepared without 

Autonomously Replicating Sequence (ARS) as a vector ? 

(c) In order to produce a foreign protein in the host, what is the 

suitable vector ? State one special feature of these type of vectors. 

23. O¡d-gyMZm{dkmZ (~m`moBÝ\$m°_}{Q>Šg) _| gm_mÝ`V: Cn`moJ {H$E OmZo dmbo Xmo S>oQ>m~og Ho$ 

Zm_ {b{IE & do XmoZm| H«$_e: {H$g àH$ma H$s gyMZmAm| H$m ^ÊS>maU H$aVo h¢ ? {H$gr EH$ 

S>oQ>m~og [aQ´>rdb (nwZ:àm{ßV) Qy>b H$m Zm_ {b{IE VWm CgH$m AZwà`moJ ~VmBE & 3 

Name two databases commonly used in bioinformatics. What all 

information do they respectively store ? Name any one database retrieval 

tool and give its application.  

24. ‘nmo{fV KmZ g§dY©’ VWm ‘gVV² g§dY©’ _| A§Va ñnï> H$s{OE & 3 

                             AWdm 

 gyú_Ordr d¥{Õ Ho$ {bE dmVZ Š`m| _hÎdnyU© h¡ ? à`moJembm n[apñW{V`m| _| {dH${gV 
gyú_Ordr g§dY©Z Ho$ {bE C{MV dmVZ H¡$go àmßV {H$`m Om gH$Vm h¡ ?  3 

Differentiate between ‘Fed-batch culture’ and ‘Continuous culture’. 

                                           OR 

Why is aeration important for microbial growth ? How can proper 

aeration be achieved in microbial culture grown under lab conditions ? 
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25. AZmO Am¡a \$br H$s nmofU JwUdÎmm gr{_V Š`m| h¡ ? Eogo Xmo AmZwdm§{eH$ B§Or{Z`[a¨J Cnm` 

{b{IE {OZH$m Cn`moJ ~rOm| H$s àmoQ>rZ H$s JwUdÎmm _| gwYma Ho$ {bE {H$`m J`m h¡ & 3 

Why do cereals and legumes have a limited nutritional quality ? Write 

two genetic engineering approaches that have been used to improve the 

seed protein quality. 

26. (H$) ‘‘OrZ {ZagZ’’ Š`m h¡ ? 

(I) D$VH$ B§Or{Z`[a¨J H$m _yb {gÕm§V Xem©Zo Ho$ {bE AmaoI AWdm àdmh g§{MÌ  

~ZmBE & 

(J) D$VH$ B§Or{Z`[a¨J Ho$ Xmo AZwà`moJm| H$mo gyMr~Õ H$s{OE &  5 

                            AWdm 

(H$) nm¡Yo gñVo amgm`{ZH$ H$maImZo h¢ & Š`m| ? 

(I) dmBag-g§H«${_V nm¡Ym| go dmBag-_wº$ nm¡Yo H¡$go àmßV {H$E Om gH$Vo h¢ ? 

(J) {ZåZ{b{IV nm¡Yo {H$g àH$ma àmßV {H$E Om gH$Vo h¢ : 

(i) dU©g§H$a A§VamñnrerµOr H«$m°g nm¡Yo 

(ii) Za {ZO©_© nm¡Yo 5  

(a) What is a ‘‘gene knockout’’ ? 

(b) Draw a diagram or flow chart to show basic principle of tissue 

engineering. 

(c) Enlist two applications of tissue engineering. 

                                 OR 

(a) Plants are cheap chemical factories. Why ? 

(b) How are virus-free plants obtained from virus-infected plants ? 

(c) What can be done to raise 

(i) hybrids of interspecific cross plants, and 

(ii) male sterile plants ? 
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27. NCBI H$m nyam Zm_ \¡$bmH$a {b{IE & OrZmo_ Ho$ g§nyU© AZwH«$_U Ho$ Xmo bm^ ~VmBE & 

~m`moBÝ\$mo_£{Q>Šg gmYZm| go {H$g àH$ma H$m {díbofU {H$`m Om gH$Vm h¡ ? (H$moB© Xmo) 5 

Expand NCBI. Give two advantages for complete sequencing of a genome. 

What kind of analysis can be made using bioinformatics tools ? (Any two) 

28. (H$) {H$gr àmoQ>rZ H$m g_{d^d {~ÝXþ Š`m hmoVm h¡ ? 

(I) 2-D Oob BboŠQ´>mo\$moao{gg (d¡ÚwV H$U-g§MbZ) H$m {gÕm§V {b{IE & 

(J) àmoQ>rZm| H$mo ewÕ H$aZo Ho$ {bE Cn`moJ H$s OmZo dmbr Obr` {Û-àmdñWm {d^mOZ 

à{H«$`m H$m dU©Z H$s{OE & 5 

(a) What is the isoelectric point of a protein ? 

(b) Write the principle of 2-D gel electrophoresis. 

(c) Describe the aqueous two-phase partition process used for 

purification of proteins. 
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