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Question 1 (/NIX (8 polots) | a
What effect do these UNIX commands have? Describe ift one senfence: (4 po
wet s Chaage GIeCey R .
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Write the UNIX commands to use if you wanl (o do the following: (4 points)

¢.) Display the manual for grep.

man  gfep
] %
) Copy the file Eachelor-thesis.alphaversion.t\xt o fure.nonsense . e,
e X ¥
e
g.) Find all lines in g;;:elor-thesis.betavers ionﬁt that contain "ebscure’ and put them into
Iess.nonsense.txt.
z;é {rep abscare X > 7 less —ronaRNse | xt 5
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h.) Unpack and decompress archive.tar.gz.
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Question 2 Python (8 polnts) ‘
Exumine the following code snippet: = e s

e i e (1 &= Rk
for 1 in annn".ll'l; Rundsr Hlammaen =es QCU\QG-
for 3 In rangeli,11]: Coppel Ewek bunkes  COSCUeR

Print 1,7 9,35, =7,41

L -0, Pl oy | )
) Spot all emors and explain why these are errors' (2 points)
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b.) What would the correvted code print? (2 polnts)
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4 ¢.) Define a Python function d: v debyren that divides its argument by ten. (2 points) N/
/ > Ruarreter
/ de{ 1 (.é.-.\r_y’.L.' wrert
def duvidebgn (x|
reHurne X /10
‘ d.) You are given a Python string as variable named sec, Give one (1) line of code that prints the content of
\ seq backwards, (2 points) l Sty
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Question 3 Alignmenis (6 points) m. Use the

Fill the distance marrix for an alignment of the Sequences (
following distance function and a gap cost of 1.

v u qab
distance(a,b) = {‘1’ else

and highlight the alignment path in the traceback matrix and give the alignment
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Question 4 Alignneey >

(6 polnts)
ad What can youy deduce about 11
I- y e sequence of the protein toe which o dotplot 1s shown here? (3 pointy)
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b,) Explain how the parametees windowsize and threshald influence the dotplot.
(3 points)
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Queation 5 phviogenien (10 puinis) | (2 points)
forr thin multiple seuence alignmen
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b} For the given sequences calculite the mformahon coment R [or ead h posabion (columnl I ciwh

atter the decimal point (e L. (3561 (4 points)

result 1o two digits

¢.) Draw the F‘}"Ilngl'llciic iree from the following € LUSTALW output. Descnbe your method. Note that the
Label the taxi in the tree! (4 points)

length of the edges of the tree 18 not ¢
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levant for the drawing
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moonbear:0.16406, o
;_—______]

:0,21094)

coati:

:0.14844);




6 Protein str
Question ructure clucidation & prediction (6 polots)

#) Whichof i
e lollowing
© statements dre true for which method? Cheek all statements that are correct 101 the

respective method. (3 points)
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Proteins should be i
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hould be isotopreally lubeled as the predominant naturally oce urring |

) isotope 12C does not exhibit absorplion spectra.
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[ RCqugvrca crystalisation nfmc protein.
_The protem dnlnb'l.sc lPDH) ummms \|ruuurcs mmlymd wuh lhna muhnd ==

protein from is sequence. Searching the sequence

b.) You are given the task of predicting the 3D structure ol a
against UniProt with BLAST (default settings) does not yield any hits. (3 points)
~ Can you apply threading methods for structure prediction? Nyexn.
¢. what additional data would you

— What additional requirements would have to be met for threading, 1.

need? Temploe = SN0
- If thn.admg is not applicable, which other methods could be used?
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Question 7 POB Formar (6 points)
You are given a PDB entry excerpl © 0.973 1.129 -;-lel
AYOM 1 N 727 1 “Lsp 0.643 -1.332
ATOM 2 CA9Ch 277 1 “"“5n g.000 0.000
ATOM 3 C 7222 1 1.7 o.o00 0.000
ATOM 4 X QNXXXX  XxXX XMEXEXX ERXXXXKRXRRE 3 376 0.824
ATOM 5 OXTATG 7277 1 2,845 SUiBAT —3.106
ATOM 6 CB-Cp 222 1 3,191 ]J}-(,'; -0.688
ATOM 7 SG 272 1 4878 TS
'Lg :
Ny pes- S Cqelean »
K 2 : arks (3-letter code).
a.) Give the name and the structure of the given amino acid, hidden by question marks {
(2 points)
"
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b.) Which atom is hidden by “xxx'? Print the complete ATOM record under the assumption that a carbonyl
bond has a length of 124 pm. (Please disregard the proper number of blunks.)
(4 points)
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Question 9 Miscellaneow (4 points)
' Check all that apply.

RO A he same mput wil yield ditferent results. | 5= 3
- Pu - dn )

ity if e Needleman Wunsch algor
ound In the middle of a-helices.
iProt datnbase contains curated and uncurated protein SeqUENCEs
Rotwmers are conformeres and thus represent local energy minima.
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