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. Figures in the right
0 and PO ar itten
1. a) TCGA on d. forasetof 3x5
Experiment object in R environment. The object has six assays as in Table 1 (co3)
(*02)
Table 1: Object assays for Question 1.2)
unstranded | stranded first | stranded_second |
tpm_unstrand | fpkm unstrand | fpkm ug unstrand |
i. Which.
Justify your answer.
iil. 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.?
b) A trained machine learning model generates a confusion matrix for a test dataset as in Ta- 10
ble2. (o3
(PO2)
“Table 2: Confusion matrix for Question 1.b)
M1 0 0 0]
[0 16 0 0]
[0 o 1m 2 1]
[o 1 7 30|
[0 o0 1 o 77
ion report from
and welghled average of precision, recall and F1-score. Also generate model's accuracy over
test datase
©) Nature has dtvelopeda way (o reduce uu eﬁzru of random mutation in genes during transla- 5
tion process of central-dogma ~ explai (©o2)
(eon)
2. a) DBSCAN is a density based algorithm for clustering. Explain how this method worksalong 8
with defining the basic terms. (co3)
®02)
b) A dataset is given for clustering. An analyst performs k-means algorithm five times that 8
yields five different solutions. The analyst has to pick the best clustering outcome. How  (C03)
could ()he pick the best solution from the five different outcomes ®02)
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¢y Similasty matrix for five data points are presented in Table 3 below Cluster these dataset 13
applying agglomerative hierarchical clustering using MAX (complete linkage) approach. (€03
(po1)

Table 3: Similarity matrix for Question 2.¢)

d) Describe InDel scenario lead by point mutation.

o)
®on

3. 2) Micro RNA (miRNA), long-non-coding RNA (incRNA), and pseudogenes RNA can affect the - 10
‘process of central-dogma by cross-talk - explain. (con

on)

) Explain how the imbalance in a dataset, ., unequal sample count for different classes - =
fecs performance of classification of samples by Machine Learning (ML) models. (co3)

o))

©) Whatare i y ini del 10

1 reduce its effect on classification performance? (€03

o1

) Which information do global alignment and local alignment of biological sequences gencr- 5
ate? (©02)

®on)

4. a) Discuss various secondary RNA structures developed by RNA folding. 10
(con

o1

i ixlc i ces-S1, 52, i dinTabled. Build 10

a phylogenetic tre for the sequences using Fitch-Margoliash Algorithm. (©o3)

oy
‘Table 4: Distance matrix for Question 4.b)

©) Explai i lation mechanism in terms of reg 10
factors. (02

(o1
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5. a) Two sequences are given as follows: 13

(o9
Sequencel: TATGCTAAC (PO3)
Sequence2: GCATGCTAC
And the substitution matrix is in Table 5:

Table 5: Substitution matrix for Question 5.a)
[e]
2 II
-2 1
2|2 2]
1
Align these two sequences locally and explain the alignment result
b) Anamino acid chain is given below: 17
. (c0s)
TSPTAELMRSTG (@02)
Using Ch d woccur

in the sequence. Propensity values for a-helix, f-sheet, and turn for different amino acids
are shown in Table 6.

Table 6: Propensity values of amino acids for Question 5.b)
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