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Attempt foz4r questions in all.

Question  No.  1  is  compulsory.   1 ``   `

•i  '        a  f(Subparts.'of the  questions, should{ be att-emp.t`ed together)

.     Give illustrations. and examples wrherever reqined.
`'-~

f                                        .i                   1                          .                                   t:                                       `           -

UseJ. of non-programmable  sc'ientific calculators  is  allowed.

1.  `   (a)    ¥=efty  epla¥  the`.fon;?i;ring  (any f0%r)  :     ..^, „.{k.               i

Ld    .      (a.,).      Metab.O.1Orics.

`  .   (I.i)    Hea.tinps

Ga.i)   Paralog

(Zu)   Data normalization

(I;)    Phylogram.
++
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(     2t.)           ,t          `1

(.a)    Differenti`a-te between  the follovying  (any i"o)  :P`

(i)     Genomics  and Epigenomics

(I.i)    01igonuc\Ieotid.e  arrays  and  CDNA  axpays

(ZZZ)  Monophyletic  and polyphyletic  groups
-.+                                      =      +.    t-pry        .

(c)     Expand  the.foTo¥ing  (any fforee)`T.:  `        .^t

(z)     INSDC
•'..  i- `|

(Z;)    OMIM
.i:i

(Z,'i)   CNV

(ju)   uEGMi.
<         *.             ~-

(c[)    Differentiate between primary and secondary biological d2tabases  with
Suitableexa`mp|es.`        ,+,trf       .t         _.     `           .        i;`.`j.

(a)    Wha.t, is an accession pu_Iifeer,?S Discuss -th.err importance in bioinformatics `

with s.uitable examples.
+                                                                                                                            1~              I,

(c)    What is BLAST ? ..C}ombare different types of BLAST progra,ms.  Explain
e-va|qu:-.a'nd--rbit-score  in.BLAST  se`:rch  re;ults.    I        A    -''-             524,6

(a)   Find the, global alignment fo.i the folloiin!g s6auei-:Ses, X. aid Y using a
suit.able  dynamic progranming (DP)  algQrithrfu.  C6ngiidei' a .thatch  score

of 1, mismatch score of -1, and Gap penalty of i.2..aNam`e the .algorithm.

used for this purpose.  Show and explain  all the  steps  involved.

Sequence X  :  ATGTACG

Sequence Y  :  AAGTAG

(b`).   What  is  phylogenetic  analysis  ?  Diagramlriatically  show  different
components  of a phylogenetic` tree.                                                               9;'6
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4.      (ai)    What is NGS  ?  Compare Illumina  and Oxford Nanopore  sequencing. in

terms  of principle, read length,  acenracy, throughput and appli.cations.       .

(.a)   What is Gene Ontology (GO) ? How is GO analysis used to understand

the `functions ,of differentially expressed genes-?                                      .9,6
\

.   5.      (cE).   As a researcher,  design a microar]ny experiment tQ identify differentially

expressed genes involved in cancer resistance in response to a treatment.

.clearly describe the experimental. .controls, repHcates, sample processing

and 'data .preprocessing steps you would 'perfo]m.

(a)    Name any froo gene expression database; and' explain their signricance.

6.      Write ,short notes  on  i;he  following.(any  fforee)  :
1

'(a).   RNA-seq

(a)    Proteomics

(a)    Character-based methods  of phyldgenetic  analysis

(d}   Amino acid substitution  scoring Inatrices.

10,5
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