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I. This quostion popor hns 2 pogos.
ii. Uso illustrntions ond/or oxnmplos whonovor npproprloto.
Iii.Bo ns conciso ns possiblo.

0.1 How doos tho cross tnlk botwoon transcription fnetor nnd DNA mothylation take ploco?
(4 mnrka)

•
Q.2 Is there o nood for more than ono typo of DNA mothyltronsforoso? Justify your answer.
(4 mnrka)

Q.3 A group of chromatin biologists wanted to study tho spatial organization of chromosomes
within tho nucleus in human coils. They observed that cvon though chromosomes 2 and 11
havo groat difference in terms of tho amount of genetic material they carry (chromosome 2:
243 million baso pairs; chromosome 11: 135million base pairs). still they occupy similar
volumes in tho nucleus.

n. Can you give reasons for this observation?

b. What typo of histone modifications would be predominant on these chromosomes?.e (4 marks)

Q.4 A researcher identified a novel protein. which has similar domain structure as some of tho
known proteins involved in chromatin organization. However, it is not possible to comment
about the exact function of the protein based on sequence or structural homology. If you were
the researcher. what series of experiments you would perform to establish function of novel
protein as (rationale of the experiment is must) •

1. Methylation sensitive transcription factor

2. Regulator of gene expression by modulating DNA methylation levels.

3. Regulator of gene expression by altering chromatin organization.

4. lnteractor of cis regulatory clements such as insulators and boundary elements. (8 marks)
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Q.5 As o researcher you mo inloreslcd in studying tmnsoonomtional cpioonclics nnd stnrtrng
your own lab. Which pnmdigm would you chooso for studying trnnsgonorntional opigonohc
flow of inf ormotion? Clcnrly stnto your hypothesis. justify choice of experimental sys tom and
design oxporimonls to valldnto your hypothesis (cpigonohcs bnscd only). (5 marks)

Q.6 What nro different mochonisms of rocruilrnent of PRC2 on tho chromnlin to rcgulnto gono
expression? RYGP proteins oro known to recruit PRC1 complex to tho torgot silo. Explain tho
mochonism by which tho rocruitmont would result in lrnnscriptionnl repression of tnrgot loci.
(5 mnrks)

a.7 Tho long non-codtnq RNA Xmt physically conts tho X chromosome ond mnnitcsts
inoctivotion of X chromosome in mnmmnhnn fomnlos. In ardor to dociphor tho functionality of
this moloculo. n rosenrchor lms gonorntcd d1fforontmulntions In Xlst RNA. Upon performing
RNA FISH for Xmt nlong with immunostninino for roprossivo histono modification H3K27mo3.
following was otrnervod with 3 d1fforontXist mutants.

(i) Mutant 1 shows diffused Xi5t RNA locnlizntion nnd reduced H3K27mo3 mnrk on tho
X chromosome

(1i) Mutnnt 2 shows proper Xist RNA conting nnd very loss H3K27mo3 mnrk on the X
chrornosomo.

(1i1) Mutant 3 shows vory low X1stRNA expression (pin-point) nnd no H3K27mo3 mnrk
on tho X chrornosomo

(iv) Mutant '1 shows proper Xist RNA canting ns well ns H3K27rno3 colocnlizntion on tho
X chromosomo.

Determine which of these mutations nffect (a) transcription of Xisl. (b) tethering of Xist and (c)
gene silencing cstnbhshcd by Xist. (5 marks)
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