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In the classic PaJaMo experiment for lac operon, diploid E.coli cells (merozygotes) were
formed by conjugation of I* Z* (donor) cells with I Z- (recipient) cells in the absence of
an inducer, The levels of P -galactosidase activity in the merozygotes was monitored as a
function of time and inducer addition and the following graph was plotted:
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Why is an initial of p -galactosidase activity observed in the cells even though it is
apparent that it does not sustain without an inducer at later stages?

Shown are results of an in vitro translation experiments using mRNA of a secreted protein
with free ribosomes (lane 2), mRNA+ endoplasmic reticulum (ER) + ribosomes followed by
addition of Triton X100 at the indicated times after translation initiation (lanes 3-7), mRNA+
free ribosomes followed by addition of ER or salt washed (SW) ER membranes 15 minutes
after translation initiation (8,9). As control secreted protein from this specific mRNA is
loaded in lane 1. Answer the following questionbased on this data.
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The autoradiogram below shows the pattern of hybridization following Southern
hybridization of human DNA digested with a restriction enzyme. In the fipure the
auntoradiogram on the left is hybridized to probe A while the one on the right is hybridized 10
probe B.

Probse A Probe B

If the arrows in the following maps represent the sites of the restriction enzyme, which map
best explains the results shown above?

_Probe

Probe A

|_ProbeB |
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In a study of histidine biosynthesis in yeast, six mutant haploids requiring supplemented
histidine (His1-6) in the culture medium for viability were isolated. The mutant haploids were
fused in pairwise combinations to form diploids, whose requirement for histidine was tested.
The results of the tests are shown below where (+) indicates diploid combination yielding

histidineprototrophs.
Hisl | His2 | His3 | His4 | His5 | His6
Hisl | - =+ - i + -
His2 | + - i 5 i +
His3 | - a - + + -
His4 |+ |- + |- - +
His5 | + - + - - +
Hisé | - + - T i -

How many different His genes are represented among the six mutants?

Shown belo

from cells expressing membraue bnund pmrem Mtg.p tagged w |t|1 H_A at the‘\’ terminus and
with Myc at the C-terminus.
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Which statement best describes the localization of Mtglp?
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In order to study the affinity of a protein to four different sequences of oligonucleotides (i
to iv), a gel retardation assay was carried out. In this assay the protein was incubated with
aradiolabelled oligonucleotide either in the presence or absence of unlabelled sheared
salmon sperm DNA. Following gel electrophoresis the intensity of the retarded
oligonucleotide band was recorded. The results obtained are tabulated below:

Intensity of the retarded oligonucleotide band
(arbitory units)
in absence of in presence of salmon sperm
salmon sperm DNA
DNA

Oligonucleotide i 100 80
Oligonucleotide ii 400 150
Oligonucleotide iii 150 100
Oligonucleotide iv 200 80

Which one of the above oligonucletides has the highest affinity for the protein?
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Deletion analysis of a tapetum specific plant promoter 1s carried out. Promoter::reporter
constructs were developed with different deletions of the 1| Kb promoter as given in the table
below. 20 independent transgenic lines were developed with each of these constructs and the

expression of the reporter gene was recorded in tapetum and other tissues of the plants. The
data is summarized in the table below:

S. | Region of the 1 Kb promoter that was No of plants in which expression was
No. | deleted observedin
Tapetum Other tissues
1. | Nodeletion 19 1
2. | =750 10 -1000 bp 12 8
3. | -500to-1000 bp 20 1
4. | =25010-1000 bp 1 19

The following atations were made to expla 2 above observations:
(1) The promoter has binding sites for positive regulators in the -[750 to -1000 bp and -
250pp to -500bp region for its activity 1n tissues other than tapetum
(11) The promoter has binding sites for negative regulators in the {500 to -750 bp and 0 to
-25(bp region for its activity in tapetum tissue
(1m)The promoter has multiple postiveand negative regulators
Which of the above statements are correct?

ER membrane fractions were treated with either 6M Urea, 1M NaCl or 1% TX 100 (triton X-
100). Soluble (S) and pellet (P) fractions were separated by centrifugation and probed for
presence of Mtg2p. Shown below are results.

Lrea Na€l  IX-104
8 P 5 P A
Mitg2p _— - e
Which statement below best describes the interaction of Mtg2p with the mitochondrial
membrane?
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A DNA strand was being copied in vifre using a single stranded template and a primer (as
shown below). The reaction also had DNA polvmerase, dNTPs and appropnate buffer.

I ATGCTGGGCTGCATAGGACCCGAGGCGGGGGACCCCATGGATCCAATTAAS'
STACGACCCGY .........cecennes

On analysing the copies strands it was observed that the complete sequence could not be
copied. Further analysis showed that short stretches were generated. which stopped at any
oneof the ‘A’ on the template strand which generated short stretches of copied strands like:
5' TACGACCCGACS®
S'TACGACCCGACGTATCY
5'TACGACCCGACGTATCC3?
S'TACGACCCGACGOGTATCCTGGGCIT etce.
The scientist i -
would have added:

ction. The scientist
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