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- Fifth Semester Examination — 2011
GENETIC ENGINEERING AND R-DNA TECHNOLOGY
Full Marks —70

Time:3-Hours

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

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a) What is star activity ?

(b) Differentiate between Adapter and linker.

(c) Analysis of DNA from a bacterial virus indicates that it contains 33%A,
26% T, 18% G and 23% C. Interpret these data.

(d) A new restriction enzyme cuts DNA into fragments that average 4,096
base pass long. Like all other known restriction enzyme, the new one
recognizes a sequence in DNA that has twofold rotational symmetry, how
may base pairs of DNA constitute the recognition sequence for the new
enzyme ?

(e) How long would it take E.coli to replicate its entire genome (4.2x10° base
pair) assuming a replication rate of 1000 nucleotides per second at each
fork with no pauses ?

(f) Differentiate between isoschizomers and nasoschizomers with example.

() Whatis QTL ?

(h) Clarify the term RNAI.

(i) Define C-DNA. Why it is significant ?

() - What is DNA chip ?

2. (a) The human genome contains about 3 x10° bp of DNA. How many 40kb
pieces would you have to clone into a library if you wanted to be 90%
certain of including a particular sequence ? 5

(b) Briefly describe the process of polymerase chain reaction. 5

3. What is DNA finger printing ? How could this method be used to establish
parentage ? How is it used in forensic science laboratories ? 2+6+2

Scientist used specially designated DNA chip of search of SNPs in 75 protein

coding genes in 74 individuals. They scanned about 189kb of genomic
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sequence consisting of 87 kb of coding, 25kb of intron and 77kb of untranslated
but transcribed sequences. They identified a total of 874 possible SNPs of
which 387 were within coding sequence, these are designated cSNPs. of the
¢SNPs, 209 would change the amino acid sequence in one of 62 predicted
proteins. At least 40,000 human ESTs have already been identified and a
reasonable estimate of the human gene number is about 75,000

(i)  About how many SNPs exist in human genes ? . 2

1
2
(i) How many are estimated to be in noncoding regions ? 2%
1

(i) How many are in coding regions but do not affect protein structure ? 25

(iv) How many are in coding regions and could effect protein structure ? 21

2
5. Write short notes on : 5x2
(i) C DNA library
(i) RFLP
6. Whatis vaccines ? Briefly describe the methodology of DNA vaccine production.
~ Add notes on advantage of DNA vaccine. 2+6+2
7. Whatis dideoxy ? An autoradiogram of a sequencing gel containing four lanes
of DNA fragments is shown in the adjoining illustration. 2+4+4

(a) What is the sequence of the BNA fragment ?
(b) Suppose that the Sanger dideoxy method shows that the template strand
sequence is 5-TGCAATGGC-3'. Sketch the gel pattern that would lead

to this conclusion.
= A G ¢ T

7.  Write a shot notes on : 25x4
(a) COSMID
(b) BAC
(c) Southern blot
(d) Ligase
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