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The point value of each question is Hsted in parentheses
Total points: 100

I. True or False? (20p)

Describing a sequence with its 3-mer cr*-n1p=;_6.-i!vin;_r}us;ht mean h|;:j-'=:r é}m;r_l!as_:l;; than when [
describing it with its dimer content. A
Unstructured representations w_rlbi. stored as vectors, TR %7
Higher e-value is always associated with more meaningful similarities, =i | /
COG is a collection of manually curated clusters of similar proteins. E— 1 _|% 48 = |
The input of the hmmbuild program is a multiple sequence alignment. = |
Gene finding is more complex in eukaryotic genomes than in prokaryotic ones,
of the intron-exon structure of the former ones.
All genes have the same reading frame in a prokaryotic genome. | Lo
The typical length of an Illumina read is between 350-500 base pair. ‘
Chemically similar amino acids can easily substitute each other.
The insert size between pair-end illumine reads could be ‘negative” thus the two read pairs

overlap.

To make DNA readable during sequencing in NGS 3 colors (green, red, yellow) are used

SAM is a special format developed for storing BLAST and HMMER search resulis.

Highlighting the open reading frames in a genome is structural annotation.

| Short read alignment to a reference genome is an example for global alignment.
BCRA is an important protein that plays role in the repair of double strand DNA breaking

ed for determining the order and distance of contigs.

Mate-pair reads can be us

Most ol"thglunalions ile up in intronic regions in KRAS gene.
Finding Euler and Hamiltonian path in a de-Bruijn graph are both an NP hard problem. 1

De novo genome sequencing means that we have a reference g that we can use. |

RNA-seq is for studying DNA-protein interactions.

- (5% Ad°
4. Define Jaccard (or Tanimoto) coefficient! What are the maximum and minimum values
of it and what do they mean? Calculate the Jaccard coefficient J(A.B) for the following :
;‘ Ny sets! A = {‘response regulator’, ‘protease’, ‘permease’, "ABC transporter’, ‘hystidine 3
AU D’ kinase'}; B = {‘synthase’, ‘profease’, ‘topoisomerase’, ‘polimerase’, ‘Ee__r_g_l;ue’. ‘response

__rcgg_lntor‘} (5p)

ok rhen AMBJ

partly because =1

J
JCn ) =




-
Final test Name: G20 52 ’({ ney
Introduction to Bioinformatics, 2018 Meptunid:  f§2 7y /ﬁL /{0 .:{'r

3. Write the missing words to the lines. (6p) W‘/‘ w -
v

OJe o+ i |
SIMPLIFIED AND EXTENDED ( 1

VERSIONS
o s

/

WE PUT ALL OF THEM INTO A"'LLI{#M-Q:. WJWJJ’ /

AT 4. Fill the relationship-attribute-value scheme by choosing concepts from the following list.
P (3p)
hoa hi
3 Angstroms, lepgth, 4, gene sequence, type of interaction, Predator-prey, foed chain, C-H,
homology, molecule structure, ]ign—ﬁeﬂbra, chemiF‘al bond,

‘ Relationship Attribute Value
! System 1 g 4’0.04 J"‘W\ E ’["'"ed[q/tr/ M “";H.Q_Am = ul,,—u,
' System 2 (J"WMJ w Neurihh 9 M‘U’M \/

/3. Draw a dot-plot for the following two protein sequences! Briefly explain how you created
the graph! (4p} S\lt‘
P

] 7wt a0 s
M T==F - for By g, b

B - ; Uy 'meﬂ&,,%
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r b . ]
& Complete the text below with your own words ( ip) 1\15‘

Hydrophobieny plot is a A 8 dimensional data .lll.lL}\'l‘- where one can quantitatively analyses
A <K|um\'s: I'he main idea behind the
wt -

hobicity and hydrophilicity in a given
1 18 that we calculate the ageregated hydrophobicity values in a given g0 “Mutem Then
TE Gl he window and shift the window with 971 “Position
can determine the different 4L €h. L. (for example

vy

we plot the value in the
From the hydrophobicity plot we
s mirdireag) without a known ,........of the protein.
. N VitheA ity -€
0 .
T.  Align the two sequences ATCTTCGA and AGCTCA using the Needleman-Wunsch
algorithm (global alignment) using the following scoring scheme: penalty -2 for indels,
match: 1. mismatch: -1 ! Briefly describe you

) Ly TR our caleulation! (6p) IS e g
e T ATE 0 0

" . _Eey 0 <% \/ e = =
B e 5 8 AR
i i 4 2 2 {
- & -3 _:“ 11 $Ean —t —% 1 "u\ —w T L =% S
~ j 3 ST S SR
- . - & -~ b ‘1 7 !IL\ -|1—- L‘_ SN
a8 3 LA e )5
Iy o g <2 3.4 0 ) G

e B Calculate the log odds ratio of residues R (arginin) and K (lysine) from the following

multiple alisnment (4p): .
5 J[0(1'3 k) =04240 k0 )44 =§

J(R)=¢ i
GK) =%

oty
™ oo
= ;o

e
=
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9" Commatruest dhe pradil negresamadon (matriz) of the following multiple alizgnment 2ad

mﬂmm bebrpmgard il O ey /

(a5p) ’(f

A similasity seacbimg f
B funcfion [
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pp P

tive rates (TPR)) of

ROC curve {true-positive rates (FPR) against the false-posi
ts.) (5p)

ranking! (The grey cells contain the real positive elemen

P\O C criy
S e

11. Plot the
the following

FPR

|2 What are the main steps of the BLAST algorithm? Choose them from the list and put

L them in the right order! (4p)

- Select the “high scoring pairs” form the database
B: Record k-mer words and their similar words in the query
. )
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Paine e Ginary wuruls iy e netins can deal with -f_/_y‘_ | '
. 1] o PP | 1 )
e gne adyantage of using nucleotide Louences in phylogenetivs: »J M )LL) Sy &gt '/ e i
- Y o P L, / f ( JJ’
Wine one adyantage of using sming seid sequences in phivlogenatics: *2n" A" = / 4 J{f
v
- sl / h
Kol rooting the lree une may use the follo wing maethed STy = )_/_) v il T
-

4, You re-sequenced 8 humpn genome using nest generations sequencing and oinzined the
following puiiern alier wligning the reads “esinst g reference genome. What kisd of
Bleruiions do you obiain in the sequepced patient’s genmme with respect (o the zygosity?
’ 5y
- 1
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- ‘yg Sa) #5, Coteututs the Srurrows Wheeler transform (along with the occurrence and rank matrices)
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16. You sequenced a new bacterial stealn, You eheeled the per bive quility scores in the | f
reads, Explain what you see in the pieture and tey (o explain the vesults (2p)! How would A

you improve the quality in that paetieular ense? What program would you use? (L5p)
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R4 R, [y Rq by R s n'\ Ry
5 )’7 Given the read set {ATTT, CAAT, GATT, TTTC, TCAA, ATTC, AATT, TTCA, TTCG].
5 PP What is the original sequence? Use de Bruijn graph (with largest k-mer) based algorithm

for the computation! Very briefly describe your calculations! (6p):

AIT : F‘»r 1R (Re Pz
\ 'TT R p‘f CAA h
'ﬁ"""‘ At Ry, Red A
- = _Q"z rp? TCA

v

i e (;MT AATTTCG

c:/uTtLAA"iT ¢ G
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.I 8. You made two different assemblies of a Klebsiella genome. Which one is the better based
on the N50 statistics? Define what the N50 value is (1p), then calculate it for the two
assemblies (4 p) (briefly describe your calculation)

e,

—
—

Assembly version 1 Assembly version 2
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