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1. Do not open the booklet unless you are 

asked to do so. 

 1. iz’u&iqfLrdk dks rc rd u [kksysa tc rd vkils dgk 

u tk,A 

2. The booklet contains 60 questions. 

Examinee is required to answer any 50 

questions in the OMR Answer-Sheet 

provided and not in the question booklet. If 

more than 50 questions are attempted by 

student, then the first attempted 50 

questions will be considered for evaluation. 

All questions carry equal marks. 

 2. iz’u&iqfLrdk esa 60 iz’u gSaA ijh{kkFkhZ dks fdUgha  

50 iz’uksa dks dsoy nh xbZ OMR vkUlj&’khV ij gh 

gy djuk gS  iz’u&iqfLrdk ij ughaA ;fn Nk= }kjk 

50 ls vf/kd iz’uksa dks gy fd;k tkrk gS rks izkjfEHkd 

gy fd;s gq, 50 mŸkjksa dks gh ewY;kadu gsrq lfEefyr 

fd;k tk,xkA lHkh iz’uksa ds vad leku gSaA 

3. Examine the Booklet and the OMR Answer-

Sheet very carefully before you proceed. 

Faulty question booklet due to missing or 

duplicate pages/questions or having any 

other discrepancy should be got 

immediately replaced. 

 3. iz’uksa ds mŸkj vafdr djus ls iwoZ iz’u&iqfLrdk rFkk 

OMR vkUlj&’khV dks lko/kkuhiwoZd ns[k ysaA nks”kiw.kZ 

iz’u&iqfLrdk ftlesa dqN Hkkx Nius ls NwV x, gksa ;k 

iz’u ,d ls vf/kd ckj Ni x, gksa ;k mlesa fdlh 

vU; izdkj dh deh gks  rks mls rqjUr cny ysaA 
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1. Which of the following statements is 

correct concerning methods of 

production of transgenic mice ? 

(A) Retrovirus-mediated gene transfer 

method is used to create transgenic 

mice 

(B) Pronuclear Microinjection is used 

to create transgenic mice 

(C) Embryonic stem cell-mediated 

gene transfer is used to create 

transgenic mice 

(D) All of the above 

2. Identify the name of first ever transgenic 

primate : 

(A) Rosie 

(B) ANDi 

(C) Tracy 

(D) ANRi 

3. Dolly is the name of the : 

(A) First cloned sheep 

(B) First cloned monkey 

(C) First test-tube baby 

(D) First human fossil 

4. Northern blotting is performed for : 

(A) Determining the size of DNA 

(B) Sequencing of DNA 

(C) Quantification of RNA 

(D) Sequencing of RNA 

5. The inheritance pattern of RAPD 

markers is : 

(A) Dominant 

(B) Recessive 

(C) Co-dominant 

(D) Random 

6. Western blotting is the technique for the 

detection of : 

(A) Specific protein in the sample 

(B) Specific DNA in the sample 

(C) Specific RNA in the sample 

(D) Specific glycolipid in the sample 

7. The dideoxy method is also known as : 

(A) Maxam and Gilbert method 

(B) Sanger sequencing 

(C) Pyrosequencing 

(D) Autosequencing 

8. Nick translation is done by : 

(A) Kinase 

(B) DNA polymerase III 

(C) DNA ligase 

(D) DNA polymerase I 
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9. The Southern blotting technique depends 

on : 

(A) Similarities between the sequences 

of probe DNA and experimental 

DNA 

(B) Similarities between the sequences 

of probe RNA and experimental 

RNA 

(C) Similarities between the sequences 

of probe protein and experimental 

protein 

(D) The molecular mass of proteins 

10. What is a shuttle vector ? 

(A) A vector having multiple selectable 

markers 

(B) A vector that can be propagated 

between two different organisms 

(C) A vector having multiple cloning 

sites 

(D) A vector that can be transformed 

by multiple ways 

11. Identify the label used for the generation 

of non-radioactive hybridization probes : 

(A) Fluorescein 

(B) Biotin 

(C) Digoxigenin 

(D) All of the above 

12. Nucleic acids are readily labeled with 

tags that facilitate detection or 

purification. Which of the following 

components are required for the 3'-end 

labeling of DNA with radioactive 

phosphorous ? 

(A) Terminal deoxynucleotidyl 

transferase and (gamma) – 32 P  

dNTP 

(B) Polynucleotide kinase and 

(gamma) – 32 P  dNTP 

(C) Terminal deoxynucleotidyl 

transferase and (alpha) – 32 P  

dNTP 

(D) Polynucleotide kinase and (alpha) 

– 32 P  dNTP 

13. A dye called “SYBR Green” is used in : 

(A) Nested PCR 

(B) Inverse PCR 

(C) Anchored PCR 

(D) Real-Time PCR 

14. Expression vectors have been engineered 

so that the protein being expressed is 

fused to another protein, called a tag, 

which can be used to facilitate protein 

purification. Which of the following 

statements is correct with respect to 

protein tag ? 

(A) Recombinant proteins that have 

Glutathione S-transferase (GST) 

tags are purified using amylose 

columns. 



 

MIC–2003 ( 4 )  Set-D 

(B) MBP (Maltose binding protein)-

tagged fusion proteins are purified 

via immobilized metal ion affinity 

chromatography. 

(C) His-tagged fusion proteins can 

easily be purified by Ni-NTA 

affinity resin. 

(D) Glutathione sepharose resins are 

often used for purification of MBP 

(Maltose binding protein) -tagged 

fusion proteins. 

15. Arrange the various steps of DNA 

fingerprinting technique in the correct 

order : 

(i) Separation of DNA fragments by 

electrophoresis 

(ii) Digestion of DNA by restriction 

endonucleases 

(iii) Hybridization using labeled probe 

(iv) Isolation of DNA 

(v) Detection of hybridized DNA 

fragments by autoradiography 

(vi) Transferring the separated DNA 

fragments to nitrocellulose 

membrane 

(A) (i) (ii) (iii) (iv) (v) (vi)  

(B) (iv) (ii) (i) (vi) (iii) (v)  

(C) (iii) (v) (iv) (ii) (i) (vi)  

(D) (iv) (i) (ii) (vi) (iii) (v)  

16. In bacteria, the restriction endonucleases 

provide defense against foreign DNA, 

such as that borne by bacteriophages. But 

how bacteria are able to protect their own 

DNA ? 

(A) By phosphorylation of bacterial 

DNA by restriction enzyme 

(B) By methylation of foreign DNA by 

restriction enzyme 

(C) By phosphorylation of foreign 

DNA by restriction enzyme 

(D) By methylation of bacterial DNA 

by restriction enzyme 

17. Which of the following is true regarding 

restriction enzymes ? 

(A) Restriction enzymes are used to cut 

DNA molecule 

(B) Restriction enzymes are used to 

construct restriction map 

(C) Restriction enzymes are used in 

RFLP 

(D) All of the above 

18. DNA X and DNA Y were digested with 

restriction enzyme HindIII and analyzed 

by agarose gel electrophoresis. If DNA X 

gave three fragments and DNA Y gave 

four fragments, then which of the 

following are correct ? 

P. DNA X has two restriction 

recognition sites and is circular. 
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Q. DNA Y has four restriction 

recognition sites and is circular. 

R. DNA X has two restriction 

recognition sites and is linear. 

S. DNA Y has two restriction 

recognition sites and is linear. 

(A) Q and R 

(B) P and S 

(C) P and Q 

(D) R and S 

19. Three restriction endonucleases HaeIII, 

KpnI, and NotI recognize recognition site 

of 4bp, 6bp, and 8bp sequences, 

respectively. The relative frequency of 

occurrence of these recognition sites on a 

bacterial genome will be 

(A) HaeIII > KpnI > NotI 

(B) HaeIII > Notl > Kpnl 

(C) NotI > KpnI > HaeIIl 

(D) KpnI > NotI > HaeIII 

20. Single stranded unpaired extension 

formed by restriction enzyme upon 

digestion is known as : 

(A) Blunt ends 

(B) Sticky ends 

(C) Flush ends 

(D) None of the above 

21. Pairs of restriction enzymes that have 

slightly different recognition sequences, 

but upon cleavage of DNA, generate 

identical overhanging termini sequences, 

are called : 

(A) Isoschizomers 

(B) Neoschizomers 

(C) Isocaudomers 

(D) None of the above 

22. The T4 DNA ligase and Escherichia coli 

DNA ligase require ............... cofactors, 

respectively. 

(A) ATP and GTP 

(B) ATP and NAD
+ 

(C) NAD
+
 and FAD

+ 

(D) GTP and FAD
+ 

23. Which is the enzyme used to remove 

phosphate group from the 5' end of the 

DNA ? 

(A) Polynucleotide Kinase 

(B) Terminal Deoxynucleotidyl 

Transferase  

(C) Alkaline Phosphatase 

(D) Restriction Endonuclease 



 

MIC–2003 ( 6 )  Set-D 

24. Which of the following statements is 

correct with respect to the function of 

exonucleases ? 

(A) Exonucleases only act on single 

stranded DNA molecules 

(B) Exonucleases only act on double 

stranded DNA molecules 

(C) Exonucleases remove a single 

nucleotide base at a time from the 

end of a polynucleotide chain 

(D) Exonucleases remove nucleotide 

bases from the middle of a 

polynucleotide chain 

25. Which of the following statements is 

incorrect with respect to the Linker  

DNA ? 

(A) The linkers are short double 

stranded DNA segments which are 

formed of oligonucleotides 

(B) Linker DNA contains recognition 

sites for the action of one or more 

restriction enzymes 

(C) Linker DNA can be ligated to the 

blunt end of foreign DNA 

(D) Linker DNA has cohesive ends 

26. The extra chromosomal, naturally 

occurring, self-replicating, double 

stranded circular DNA molecules are 

called : 

(A) PPLO 

(B) Plasmids 

(C) MLO 

(D) Phages 

27. Which of the following statements is 

incorrect ? 

(A) A library encompassing an entire 

genome is called a genomic library. 

(B) Genomic library contains both 

coding and non-coding DNA 

(C) A cDNA library is made using 

mRNA instead of DNA as the 

starting material. 

(D) A cDNA library contains both 

coding and non-coding DNA 

28. Which of the following parts of vector 

helps in identifying transformed cells ? 

(A) Multiple cloning sites 

(B) Selectable marker 

(C) Origin of replication 

(D) All of the above 

29. What does pBR stand for, in the pBR322 

cloning vector ? 

(A) Plasmid Boliver and Rodriguez 

(B) Plasmid Baltimore and Rodriguez 

(C) Plasmid bacterial recombination 

(D) Plasmid bacterial replication 

30. Plasmid incompatibility is : 

(A) Inhibition of growth of the 

bacterial host cell by the plasmids 

(B) Ability of two different plasmids to 

coexist in the same cell in the 

absence of selection pressure 

(C) Inability of two different plasmids 

to coexist in the same cell in the 

absence of selection pressure 

(D) None of the above 
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31. Which antibiotic resistance is present in 

pUC vectors ? 

(A) Ampicillin 

(B) Kanamycin 

(C) Tetracycline 

(D) Both ampicillin and tetracycline 

32. Which of the statement is incorrect with 

respect to Alpha (-) complementation ? 

(A) One part of the lacZ gene (lacZ') is 

present in the cloning vector 

(B) Another part is present in the host 

itself 

(C) The cloning vector is moved to 

host cell and transformants are 

selected on growth medium in the 

presence of IPTG, X-gal and 

antibiotic, blue colonies are 

observed 

(D) The cloning vector containing 

insert, is moved to host cell and 

transformants are selected on 

growth medium in the presence of 

IPTG, X-gal and antibiotic, blue 

colonies are observed 

33. The correct order of the three steps 

involved in PCR is : 

(A) Annealing, extension, and 

denaturation 

(B) Extension, denaturation, and 

annealing 

(C) Denaturation, annealing, and 

extension 

(D) Denaturation, extension, and 

annealing 

34. A cloning vector has two antibiotic 

resistance genes - for ampicillin and 

tetracycline. A foreign DNA is inserted 

into the tetracycline gene. Non-

recombinants will survive on the growth 

medium containing : 

(A) Ampicillin only 

(B) Tetracycline only 

(C) Both ampicillin and tetracycline 

(D) Neither ampicillin nor tetracycline 

35. The process of introducing DNA 

molecules into the recipient host 

organism is known as : 

(A) Translation 

(B) Transformation 

(C) Transduction 

(D) Transcription 
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36. Circularization of the injected linear 

phage DNA molecule to bacterial cell is 

facilitated by which of the following ? 

(A) Polyhedral head 

(B) cos sites 

(C) Phage tail 

(D) Capsid proteins 

37. In the Lambda-replacement vector, what 

is the name of the fragment that is 

replaced for the cloning of the insert of 

interest ? 

(A) Insertion fragement 

(B) Substitution fragment 

(C) Stuffer fragment 

(D) Displacement fragment 

38. Find the range of size (Minimum-

Maximum) of DNA that can be packaged 

into a  phage is : 

(A) 10 Kb-45 Kb 

(B) 38 Kb-52 Kb 

(C) 70 Kb-100 Kb 

(D) 29 Kb-49 Kb 

39. Single stranded vectors are useful : 

(A) For sequencing of cloned DNA 

(B) For oligonucleotide directed 

mutagenesis 

(C) For probe preparation 

(D) All of the above 

40. You are given a Lambda replacement 

vector of 43 Kb. It contains a central 

stuffer fragment of 14 Kb. Find the 

maximum size of the DNA fragment that 

can be cloned in the given vector. 

(A) 14 Kb 

(B) 43 Kb 

(C) 23 Kb 

(D) 29 Kb 

41. Identify the correct order for the 

following cloning vectors in terms of 

cloning capacity : 

(A) Plasmid > Lambda Phage > 

Cosmid > BAC > YAC 

(B) BAC > YAC > Plasmid > Lambda 

Phage > Cosmid 

(C) YAC > BAC > Cosmid > Lambda 

Phage > Plasmid 

(D) BAC > YAC > Lambda Phage > 

Plasmid > Cosmid 

42. The 2-micron circle found in the yeast is 

a : 

(A) Phage 

(B) Plasmid 

(C) Gene product 

(D) Centromere of YAC (Yeast 

Artificial Chromosome)  
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43. What is the function of the TRP1 gene 

located on the yeast replicating plasmid, 

YRp7 ? 

(A) Termination 

(B) Tetracycline biosynthesis 

(C) Tryptophan biosynthesis 

(D) Tyrosine biosynthesis 

44. Which of the following statements is 

incorrect with respect to yeast vectors ? 

(A) Yeast replicating plasmid (YRp) 

contain an autonomous replicating 

sequence (ARS)  

(B) Yeast centromere plasmid (YCp) 

contain both an ARS and a yeast 

centromere 

(C) Yeast episomal plasmids (YEps) 

are shuttle vectors 

(D) Yeast integrative plasmid (YIp) 

can replicate as a plasmid. 

45. Cloning vectors that are used for 

recombinant protein production are  

called : 

(A) Advanced vectors 

(B) Hybrid vectors 

(C) Expression vectors 

(D) All of the above 

46. Which of the following statements is 

incorrect with respect to Lambda PL 

L( P )  promoter ? 

(A) 2 LP  promoter is a very strong 

promoter 

(B) In the absence of cI repressor, there 

is a high level of expression from  

 LP  promoter. 

(C)  LP  promoter is a very weak 

promoter. 

(D)  LP  promoter is used in the 

expression vector. 

47. Identify the problems of using 

prokaryotic host like E. coli for 

production of recombinant eukaryotic 

proteins using expression vector ? 

(A) Codon usage is different from 

eukaryotes 

(B) Formation of insoluble aggregates 

called inclusion bodies due to 

incorrect folding 

(C) Eukaryotic co-or posttranslational 

modifications not possible 

(D) All of the above 
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48. The Ti (tumor inducing) plasmid is found 

in : 

(A) Agrobacterium 

(B) Yeast as a 2-micron plasmid 

(C) Rhizobium 

(D) Azotobacter 

49. The direct repeats flanking the T-DNA of 

Agrobacterium tumefaciens are known  

as : 

(A) Flanking sequences 

(B) Border sequences 

(C) Transfer sequences 

(D) Inverted sequences 

50. Identify the genes that encode for a two-

component signal system that drive the 

expression of other vir genes of Ti 

plasmid via sensing plant-derived signals 

such as plant phenolics and 

monosaccharides : 

(A) virD and virE 

(B) vfrCI and vfrC2 

(C) virA and virG 

(D) virB and virD 

51. Which of the following statements is 

incorrect with respect to T-DNA binary 

vector system ? 

(A) The vir genes and the disarmed  

T-DNA containing the transgene 

are located on separate plasmids. 

(B) The vir functions are supplied in 

trans, causing transfer of the 

recombinant T-DNA to the plant 

genome. 

(C) Mini-Ti plasmid and helper Ti 

plasmid forms T-DNA binary 

vector system. 

(D) Gene of interest (transgene) is 

cloned in the helper Ti plasmid 

52. Identify the DNA virus that have been 

developed as vector for the gene transfer 

to the plant cell : 

(A) Tobacco mosaic virus 

(B) Cauliflower mosaic virus 

(C) Brome mosaic virus 

(D) Potato virus X 

53. Gene transfer across the protoplast 

membrane is promoted by : 

(A) Phenol 

(B) Benzoic acid 

(C) Polyethylene glycol 

(D) Naphthalene 
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54. The first human protein produced 

through recombinant DNA technology  

is : 

(A) Insulin 

(B) Interferon 

(C) Somatostatin 

(D) Erythropoietin 

55. Some of the steps involved in gene 

cloning and expression are given below : 

(i) Insertion of isolated gene to the 

vector 

(ii) Introduction of recombinant vector 

to the host 

(iii) Isolation of desired gene 

(iv) Expression of recombinant gene in 

the host 

(v) Extraction of recombinant gene 

product (recombinant protein)  

The correct sequence of steps involved is 

(A) (iii), (i), (iv), (ii), (v) 

(B) (ii), (i), (iii), (iv), (v) 

(C) (iii), (i), (ii), (iv), (v) 

(D) (i), (ii), (iii), (iv), (v) 

56. A transgenic plant “Golden Rice” 

contains foreign genes that produce : 

(A) Niacin 

(B) Biotin 

(C) Beta-carotene (-carotene)  

(D) Yellow fluorescent protein 

57. The gene which was used to produce 

insect resistant transgenic cotton plant 

was taken from : 

(A) Bacillus clausii 

(B) Agrobacterium tumefaciens 

(C) Bacillus subtilis 

(D) Bacillus thuringiensis 

58. Generation of recombinant DNA 

involves : 

(A) Cleaving and rejoining DNA 

segments with ligase alone 

(B) Cleaving DNA segments with 

ligase and rejoining them with 

restriction endonuclease 

(C) Cleaving and rejoining DNA 

segments with restriction 

endonuclease alone 

(D) Cleaving DNA segments with 

restriction endonuclease and 

rejoining them with ligase 

59. Which problem does SV4O as a cloning 

vector face which is similar to that faced 

by lambda and caulimovirus ? 

(A) Narrow host range 

(B) Packaging constraint 

(C) Digestion limitation 

(D) Post translational modifications 

60. Embryonic stem cells are : 

(A) Totipotent stem cells 

(B) Pluripotent stem cells 

(C) Multipotent stem cells 

(D) Omnipotent stem cells 

 



  

   

4. Four alternative answers are mentioned for 
each question as—A, B, C & D in the booklet. 
The candidate has to choose the most 
correct/appropriate answer and mark the 
same in the OMR Answer-Sheet as per the 
direction : 

 4. iz’u&iqfLrdk esa izR;sd iz’u ds pkj lEHkkfor mŸkj  

A, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa fodYiksa esa ls 

,d lcls lgh vFkok lcls mi;qDr mŸkj Nk¡Vuk gSA 

mŸkj dks OMR vkUlj&’khV esa lEcfU/kr iz’u la[;k esa 

fuEu izdkj Hkjuk gS % 

Example :  mnkgj.k % 

Question :  iz’u % 

Q. 1  iz’u 1 

Q. 2  iz’u 2 

Q. 3  iz’u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mŸkj ;k ,sls mŸkj ftUgsa dkVk ;k cnyk x;k 

gS  ;k xksys esa vk/kk Hkjdj fn;k x;k  mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5.  izR;sd iz’u ds vad leku gSaA vkids ftrus mŸkj 

lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR Answer 
sheet only. Answers given anywhere other 
than the place specified in the answer sheet 
will not be considered valid. 

 6. lHkh mŸkj dsoy vks- ,e- vkj- mŸkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mŸkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mŸkj ekU; ugha gksxkA 

7. Before writing anything on the OMR Answer 
Sheet, all the instructions given in it should 
be read carefully.  

 7. vks- ,e- vkj- mŸkj&i=d (OMR Answer Sheet) ij 

dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns’kksa dks 

lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 
candidates should leave the examination hall 
only after providing their OMR Answer 
Sheet to the invigilator. Candidate can carry 
their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz’u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 
blank pages provided for the purpose in the 
booklet. 

 10. dksbZ Hkh jQ dk;Z  iz’u&iqfLrdk ds vUr esa  jQ&dk;Z 

ds fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 
pager and cellular phone in examination hall 
is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk lsY;qyj 

Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA  

12. In case of any difference found in English 
and Hindi version of the question, the 
English version of the question will be held 
authentic. 

 12. iz’u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n’kk esa iz’u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first 
check that all the pages of the question 
booklet are printed properly. If there is ny 
discrepancy in the question Booklet, then 
after showing it to the invigilator, get 
another question Booklet of the same series. 

 
egRoiw.kZ % iz’uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa 

fd iz’u&iqfLrdk ds lHkh i”̀B HkyhHkk¡fr Nis gq, gSaA 

;fn iz’uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks 

fn[kkdj mlh fljht dh nwljh iz’u&iqfLrdk izkIr  

dj ysaaA 
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