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CSE 4753: Bioinformatics
Programmable calculators are not allowed. Do not write anything on the question paper.

Answer all 5 (five) questions. Figures in the right margin indicate full marks of questions whereas
corresponding CO and PO are written within parentheses.

1. a) TCGA gene expression dataset for a set of tumor samples were downloaded as a Summarized
Experiment object in R environment. The object has six assays as in Table 1.
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Table 1: Object assays for Question 1.a)

unstranded stranded_secondstranded first
fpkm_unst randtpm_unst rand fpkm_uq_unst rand

i. Which assay will you choose to hnd differentially expressed genes using DE:Seq method?
Justify your answer.

Which assay will you use to develop a tumor classification model? Explain your choice.

iii. How do you preprocess the assay data to be used in Question 1.a)i. and ii.?

A trained machine learning model generates a confusion matrix for a test dataset as in Ta-
ble 2
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Table 2: Confusion matrix for Question 1.b)
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Generate classification report from the confusion matrix showing class-wise, macro average

and weighted average of precision, recall and Fl-score. Also generate model’s accuracy over
test dataset.

c) Nature has developed a way to reduce the effects of random mutation in genes durIng transla-
tion process o/- centraL-dogma – explain.
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2. a) DBSCAN is a density based algorithm for clustering. Explain how this method works along
with defining the basic terms.
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b) A dataset is given for clustering. An analyst performs k-means algorithm five times that
yields five different solutions. The analyst has to pick the best clustering outcome. How
could (s)he pick the best solution from the five different outcomes?
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Table 3: Similarity matrix for Question 2'c)

10
(C02)
(POI)

BAmoomo
1.00

1.00

d) Describe InDel scenario lead bY polnt lnutatlon'
4
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,) Mi,r, RNA (miRNA), long-„an*oding IW4 q„cRNA)’ and pse“doge"es RNA “zn Qifect fhe
process of central-dogma by cross-taLk – explain

10
(COI)
(PO 1)

3.
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,) Wh,t „, th, w,y, t, „d„„ th, imbalanced p'operty ofa dataset beforetrail’h:gML mo'Ms
to reduce its eREct on classification performance?

d) Which information do global alignment and local ahWlment of biological sequences !Frler
ate?
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a) Discuss various secondarY RNA structures developed by RNA folding
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Table 4: Distance matrix for Question 4.b)
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c) E\plain gene expression regulation mechanism in terms of regulatory sites and transcrlptlor1
factors.
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a) Two sequences are given as follows:5.

Sequencel: TATGCTAAC
Sequence2: GCATGCTAC

And the substitution matrix is in Table 5:

Align these two sequences localIY and explain the alignment result'

b) An amino acid chain is given below:

if i:: Trio: : :: rn1::o :tel:i: )v 1:e::n[:: e==hJ E : ) s; F:Tel:\: :LO !: irIs;IF liTJr :sJIET= :oooIS : :
are shown in Table 6.

Table 5: Substitution matrix for Question 5-a)

TSPTAELMRSTG

Table 6: Propensity values of amino acids for Question 5'b)mlr
1 .42ala AAlanine1
0.98Rarg2 Arginine 0.67NAsparagine3
1.01Dr asp4
0.70CcysCysteine5
1.51QgInGlutamine6
1.11Eglur7
0.57al Gmc8
1.00HhisS9
1.08Iilebn 1.21LLeucine
1.14Klysne
1.45mrO

F) Fl 1.13l
0.57Pr pro
0.77Se ser
0.83Tthrl
0.83Wr trp
0.69Y0 tyr

1 .06val Va

e
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1.11
0.75
0.87

1.60
1.30
0.74
1.05
1.38
0.55
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1.19
1.19
1.47
1.70
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P(turn)
0.66
0.95
1.56

1.46
1.19
0.74
0.98
1.56
0.95
0.47
0.59
1 .01

0.60
0.60
1.52
1.43
0.96
0.96
1.14
0.50

CSE 4753 Page 3 of 3


