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MICROBIOLOGY — GENERAL
Fourth Paper

Full Marks : 70

Candidates are required to give their answers in their own words

as far as practicable.

õ∂±ôLø˘ø‡Ó¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±Ú øÚÀ«˙fl¬/

øıˆ¬±·-fl¬

ï˜±Ú – 30ó

1 Ú— õ∂ùü Î¬◊Mı˛ fl¬ı˛± ’±ıø˙…fl¬ ¤ı— ’Ú… Œ˚-Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1/ Œ˚-Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±› – 4×5

ïfl¬ó Œı˛±ø˘— ¸±ı˛Àfl¬˘ Œı˛øõ≠Àfl¬˙Ú fl¬±Àfl¬ ıÀ˘∑ ø‰¬S¸˝ ¸—Àé¬À¬Û ıÌ«Ú± fl¬Àı˛±/

ï‡ó tRNA-ı˛ Œflv¬±ˆ¬±ı˛ø˘Ù¬ ˜ÀÎ¬À˘ı˛ Âøı ’±“Àfl¬±/ øıøˆ¬iß ’—˙&ø˘ Î¬◊À{°‡ fl¬Àı˛±/

ï·ó ŒÙË¬˜ø¸Ùƒ¬È¬ › Point ø˜Î¬◊ÀÈ¬˙Ú fl¬±Àfl¬ ıÀ˘∑

ï‚ó Topoisomerase I › II-¤ı˛ fl¬±Ê Œ˘À‡±/

ï„ó Messelson & Stahl-¤ı˛ ¬Ûı˛œé¬±øÈ¬ ıÌ«Ú± fl¬Àı˛±/

ï‰¬ó Lac operon ¤fl¬ ◊̋ ¸±ÀÔ positively ¤ı— negatively regulated ˝˚˛/ ı…±‡…± fl¬Àı˛±/

ïÂó øÓ¬ÚøÈ¬ stop codon fl¬œ fl¬œ Œ˘À‡±/ Ó¬±Àı˛ Ú±˜ Œ˘À‡±/

ïÊó SSB protein fl¬±Àfl¬ ıÀ˘∑ ¤øÈ¬ı˛ fl¬±Ê fl¬œ∑

ïÁ¬ó Abortive initiation fl¬±Àfl¬ ıÀ˘∑ ¤ı˛ &èQ fl¬œ∑

ï¤ûó Photolyase fl¬œ › Ó¬±ı˛ fl¬±Ê fl¬œ∑

2/ ïfl¬ó ≈øÈ¬ intercalating agent-¤ı˛ Ú±˜ Œ˘À‡±/ 2

ï‡ó Missense › nonsense mutation fl¬œ∑ Ó¬±Àı˛ ˜ÀÒ… Ó¬Ù¬±» fl¬œ∑ 2+2

ï·ó Shine-Dalgarno sequence Œfl¬±Ô±˚̨ ¬Û±›˚̨± ˚±˚̨∑ Prokaryotic translation-¤ Shine-Dalgarno sequence-¤ı̨
ˆ”¬ø˜fl¬± fl¬œ∑ 1+3

3/ ïfl¬ó Competent cell fl¬±Àfl¬ ıÀ˘∑ 2

ï‡ó Bacterial pilus-¤ı˛ ·Í¬Ú › fl¬±Ê ¸—Àé¬À¬Û Œ˘À‡±/ 3

ï·ó Transformation efficiency fl¬±Àfl¬ ıÀ˘∑ 2

ï‚ó t-RNA-Œfl¬ Œfl¬Ú adapter molecule ı˘± ˝˚˛∑ 3
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4/ ¸—øé¬l È¬œfl¬± Œ˘À‡± – 2q×4

ïfl¬ó Pribnow box

ï‡ó Open reading frame

ï·ó Base Excision Repair

ï‚ó Keto-enol tautomerism.

5/ øÚ•ßø˘ø‡Ó¬ Ú±˜&ø˘ Œ˘À‡± – 1×10

ïfl¬ó Lagging strand-¤ı˛ DNA-ı˛ È≈¬fl¬Àı˛±

ï‡ó Conjugation-¤ Œ˚ˆ¬±Àı replication ˝˚˛

ï·ó Œ˚ mutation UV-rays-¤ı˛ ÊÚ… ˝˚˛

ï‚ó Œ˚ ¸ı Factor transcription initiation-¤ı˛ ÊÚ… ±˚˛œ

ï„ó Ames testí¤ Œ˚ Bacteria ı…ı˝+Ó¬ ˝Ó¬

ï‰¬ó ¤fl¬øÈ¬ physical mutagen

ïÂó øı:±Úœ ø˚øÚ õ∂Ô˜ ‘Transforming principle’ ¬Û˚«Àıé¬Ì fl¬Àı˛øÂÀ˘Ú

ïÊó Initiator codon

ïÁ¬ó ¤fl¬ Òı˛ÀÚı˛¬ purine base-¤ı˛ repeat, ¤fl¬øÈ¬ gene sequence-¤ı˛ ¬Ûı˛

ï¤ûó Mutation Œ˚øÈ¬ ¤fl¬øÈ¬ base sequence-¤ ı˘ fl¬Àı˛/

øıˆ¬±·-‡

ï˜±Ú – 40ó

6 Ú— õ∂ùü ’±ıø˙…fl¬ ¤ı— ’Ú… Œ˚-Œfl¬±ÀÚ± ≈̋ ◊øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›/

6/ Œ˚-Œfl¬±ÀÚ± ¬Û±“‰¬øÈ¬¬ õ∂Àùüı˛ Î¬◊Mı˛ ±› – 4×5

ïfl¬ó ˜±Ú≈À¯ı˛ ˙ı˛œÀı˛ ı¸ı±¸fl¬±ı˛œ Normal Microflora-ı˛ ‰¬±ı˛øÈ¬ Î¬◊¬Ûfl¬±øı˛Ó¬± Î¬◊À{°‡ fl¬Àı˛±/

ï‡ó Biofilm fl¬œ∑ Pathogenesis-¤ Biofilm-¤ı˛ ˆ”¬ø˜fl¬± øıı‘Ó¬ fl¬Àı˛±/

ï·ó Innate immunity fl¬œ∑ Innate immunity fl¬œˆ¬±Àı adaptive immunity-ı˛ ¸±ÀÔ ¸•Ûfl«¬ ≈̊Mê∑

ï‚ó Choleragen fl¬œ∑ Choleragen fl¬œˆ¬±Àı Vibrio cholerae infection-¤ı˛ symptoms ΔÓ¬ı˛œ fl¬Àı˛∑

ï„ó Giardia lamblia-ı˛ ÊœıÚ‰¬Sê Î¬◊¬Û˚≈Mê ø‰¬S¸˝ ı…±‡…± fl¬Àı˛±/

ï‰¬ó Phagocytosis-¤ı˛ ¸˜˚˛ ‘Respiratory burst’ fl¬œ∑

ïÂó CTL fl¬œ∑ ’Ú±Sê˜…Ó¬±˚˛ ¤Àı˛ ˆ”¬ø˜fl¬± fl¬œ∑

ïÊó B cell-Œfl¬ Œfl¬Ú Antigen Presenting Cell ıÀ˘∑ B cell fl¬œˆ¬±Àı T-cell-Œfl¬ Activate fl¬Àı˛∑

7/ øÚ•ßø˘ø‡Ó¬ pair of term-&ø˘ı˛ ¬Û±Ô«fl¬… Œ˘À‡± ïŒ˚-Œfl¬±ÀÚ± ‰¬±ı˛øÈ¬ó – 2q×4

ïfl¬ó Active Immunization ¤ı— Passive Immunization

ï‡ó Primary Immune Response ¤ı— Secondary Immune Response
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ï·ó Agglutination ¤ı— Precipitation

ï‚ó Immediate ¤ı— Delayed type hypersensitivity

ï„ó Primary ¤ı— Secondary lymphoid organ

ï‰¬ó Attenuated ¤ı— Inactivated vaccine.

8/ ¸—øé¬l È¬œfl¬± Œ˘À‡± ïŒ˚-Œfl¬±ÀÚ± ‰¬±ı˛øÈ¬ó– 2q×4

ïfl¬ó B-Œfl¬±˙

ï‡ó Sabin polio vaccine

ï·ó IgA

ï‚ó Giardiasis

ï„ó Herd immunity.

9/ øÚ•ßø˘ø‡Ó¬ øıı‘øÓ¬&ø˘ øÍ¬fl¬ Ú± ≈̂¬˘ Œ˘À‡± ¤ı— ı…±‡…± fl¬Àı˛±– 2×5

ïfl¬ó IgM, IgG-ı˛ Ó≈¬˘Ú±˚˛ Œıø˙ Agglutination fl¬Àı˛/

ï‡ó ˆ≈¬˘ ı˛Mê±Ú Type III hypersensitivity ΔÓ¬ı˛œ fl¬Àı˛/

ï·ó HIV infection opportunistic infection-¤ı˛ ÊÚ… ±˚˛œ/

ï‚ó ˜± ŒÔÀfl¬ wnÌ-¤¬ Antibody õ∂Àı˙ fl¬ı˛± Active Immunization-¤ı˛ Î¬◊±˝ı˛Ì/

ï„ó BCG ¤fl¬øÈ¬ Inactivated whole cell vaccine.

10/ ïfl¬ó Antibody dependent cell mediated cytotoxicity (ADCC) fl¬œ∑

ï‡ó Œfl¬Ú Type I hypersensitivity-ŒÓ¬ IgE-¤ı˛ ˜±S± ı‘øX¬ ¬Û±˚˛∑

ï·ó Œfl¬Ú IgM-¤ı˛ Avidity IgG-¤ı˛ Ó≈¬˘Ú±˚˛ Œıø˙ øfl¬c IgG-¤ı˛ affinity IgM-¤ı˛ Ó≈¬˘Ú±˚˛ Œıø˙∑

ï‚ó Hapten fl¬œ∑ 2q×4

[English Version]

The figures in the margin indicate full marks.

Group-A

(Marks : 30)

Answer Question No. 1 which is compulsory and any one from the rest.

1. Answer any five questions: 4×5

(a) What is rolling circle replication? Briefly describe it with schematic representation.

(b) Draw the tRNA cloverleaf  structure with appropriate labels.
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(c) Define frameshift mutation and point mutation.

(d) What are the functions of Topoisomerase I and II?

(e) Describe the Messelson & Stahl experiment in brief.

(f) Why is lac operon an example of both positively and negatively regulated operon?

(g) What are the three stop codons? Name them.

(h) What is SSB protein? Write down its function.

(i) What is abortive initiation? Write its significance.

(j) What is photolyase and write its function?

2. (a) Name two intercalating agents. 2

(b) What is missense and nonsense mutation? Differentiate between them. 2+2

(c) What is Shine-Dalgarno sequence? What is the role of Shine-Dalgarno sequence in prokaryotic
translation? 1+3

3. (a) What is a competent cell? 2

(b) Write briefly about the structure and function of bacterial pilus. 3

(c) What is transformation efficiency? 2

(d) Why is t-RNA known as an adapter molecule? 3

4. Write short notes on: 2½×4

(a) Pribnow box

(b) Open reading frame

(c) Base Excision Repair

(d) Keto-enol tautomerism.

5. Name the following: 1×10

(a) Fragments of DNA in the lagging strand

(b) Mode of replication during conjugation

(c) Type of mutation caused by UV rays

(d) Factors responsible for transcription initiation

(e) Bacteria used for Ames test

(f) One physical mutagen

(g) Scientist who first observed ‘transformation principle’
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(h) Initiator codon

(i) Stretch of repeats of a purine base following a gene sequence

(j) Mutation that change only one base sequence.

Group-B

(Marks : 40)

Answer Question No. 6 and any two questions from the rest.

6. Answer any five questions: 4×5

(a) Mention four important beneficial roles played by normal microflora present in human body.

(b) What is biofilm? What is its importance in pathogenesis?

(c) What is innate immunity? How is it linked with adaptive immunity?

(d) What is Choleragen? How it causes the characteristic symptoms of Vibrio cholerae infection?

(e) Describe the life cycle of Giardia lamblia with proper diagram.

(f) What is respiratory burst during phagocytosis?

(g) What is CTL? Write its role in immunity.

(h) Why B cells are considered as Antigen Presenting Cells (APCs)? How these cells can stimulate
T cell response?

7. Differentiate between the following pair of terms (any four): 2½×4

(a) Active immunization and passive immunization

(b) Primary immune response and secondary immune response

(c) Agglutination and precipitation

(d) Immediate and delayed type hypersensitivity

(e) Primary and secondary lymphoid organs

(f) Attenuated and inactivated vaccines.

8. Write short notes on the following (any four): 2½×4

(a) B-cell

(b) Sabin polio vaccine

(c) IgA

(d) Giardiasis

(e) Herd immunity.
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9. State whether following statements are true or false and justify in each case: 2×5

(a) IgM is more efficient than IgG in agglutination.

(b) Wrong blood transfusion reaction is an example of Type III hypersensitive reaction.

(c) HIV infection leads to frequent opportunistic infections in affected individuals.

(d) Mother to fetus transfer of antibody is an example of active immunization.

(e) BCG is an inactivated whole cell vaccine.

10. (a) What is Antibody Dependent Cell Mediated Cytotoxicity (ADCC)?

(b) Why level of IgE increases in case of Type I hypersensitive reaction?

(c) Why IgM has higher avidity than IgG but IgG has higher affinity than IgM?

(d) What is a hapten? 2½×4


