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Section A Total marks available: 35

A poacher has been arrested by the police in possession of several processed animal parts.
Unfortunately, it is not possible to identify the animal(s) just by looking at them. The police have
sent samples of the processed animal parts to you for forensic analysis. You have extracted and
sequenced the samples using your next-generation sequencer.

AQ1: State what type of molecule and file format of the data you expect to receive from the
seguencer.

(2]

AQ2 Describe what you would do with the sequence data to help identify the organism(s). In your
answer, include what databases you would use. (4]

AQ3: The results have come back for one of the samples. Explain what the four columns inside the
black oval {Query cover, E value, Per. Ident and Accession) tells you about your search.

y
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Tagelachus sirapsiceras isolate PHC1Y milochondrign. complzie ganoma Ttagslap. greater... 0246 3196 3136 100% . 0. . . 1382 JHB3A631
Tragalashus spaki mitechendion . conoiete genoms Tiagzlao. Sitalungs 69233 2609 2603 100% 00 95.75% 16408 EFS3635T)
Trauslaghus ervx isglate PHC13 mitechondrion, complate cenome Trageiza... eland sass 776 2776 10% 0.0 0542% 16397 Jid632704 1
Tawaoltagus derbianus mitochandsion, eomplate genome Taurctra... giantel... 303930 2776 2776 100% 09 9546% 16399 EF33634d.1
Tragalaghys eucecerus isafats SUME mitochondron, complels genome Tragelap. .. bandg G397 277% MM 100% 00 95.36% 16349 JM632703 1
‘Tragetaghus serctus isolate (AP 11 aitochandiign, comglets genome Tragelan . bushbuck G640 2748 2748 100% 0.0  $5.18% 16384 JMGIZV05 %
Traoelashus scrivtus isolate PhC 17 mitochondnen. comglste genome Tragelap.. bushbuck 68440 2732 2732 100% 0.0 95.01% 16402 JHEIZAT.I
Tragetashus buydoni mitechondiion, complets ganome Tragelag..pountal.. 59288 2723 2723 100% 60 .80% 15601. HC 038984 1
Tianelaghus sciiclus isolats CAR3 T milochondeon comelels ganoma Trapslao . Gushbugk 66340 2863 2683 9% 0.0 93.26% %6401 JI632705.1
Tragelachus angasi isolale MBP15 mitachondrion. cemplzte gznoma Tranalap...nyata gRI37 2SN 251 100% 0.0 SL.I7% 16399 Ji6327021
Tragglaphys imbecbis mitochondtial camatate qenome Tiagelao. fesser k.. 97 2507 2607 100% 0.0 9262% 16401 LMSII135%
Tranelashus intbarkis mitachondiion, cowolats genome Tiagelan.. lesser k... 3947 2607 2567 100% GO0 92.62% 16405 EFBIEIEA
Tranetachus imbatois mitechandial 128 and 168 sitosornal REAs and Pho: Vil and Lew(RiA censs  Tragelan.. lesserk.. 9847 2507 2507 100% 00 9262% 2686 hJGE493.1
Bosstashus lragocamelus mitochandrion. camntete 520oma Bosalao, .. nilna S417 2315 236 100% 0.0 S7Y% 16322 EFA353501

[2]
AQ4: Based on the results above, what accession number would you pursue? 1
AQ5: After further investigation, using GenBank, you come across this result (see Annex 1) fora
second sample. Identify the following:
a) The size and type of molecule [2]
b} The fuli name of the GenBank Division 2]
¢} The protein name [1]
d) Organism {common and scientific} (3]
e) Name of the gene encoding for this protein iz
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f) The accession number of the gene encoding for this protein [2]

AQ6: You have sent your results to the legal teams handling the case. Unfortunately, there is some
dispute over the results from the second sample (AQ5). Both the prosecution and defense teams
have requested some further analysis. Specifically, they request you to analyse the sample that they
gave you against the very same organism identified in from Annex 1. Explain how you could go
about getting a tissue sample from the organism (in Annex 1} to run your investigation.

(5]
AQS: Describe how you would use bioinformatics to determine the structure and function of the
protein {from AQ5}, including the database(s) you would use. [5]
AQ7: List two reasons for determining the structure of proteins. (2]
AQS8: Describe the key feature(s) of the protein below. {2

Section B Total marks available: 35

BQ1: Which BLAST application would you use to identify the following sequences:

a) AGAAGTTCCAGATCATTCCAAGA [
b) AUCCCAGGGUUCACCAGAGCCAGGAGA [
¢) KAGTAKCATVADDCHUABCCAGAAGNMWSS 1
d) VLPWGQMSFWGATVITNLLSAIPYIGNTLY {

BQ2: identify which of the following sequence(s} would you enter into the tBLASTn database:  [1]

a) MGGNTAKCRRADDCHUABCCAGAAGNMWSS
b) CGAGAUUAUCCCAGGGUUCACCAGAGA

g) TAGGTTCCCAGATCATTCCAAGA

d) ATPYISSAFVGYVLPWGPTVOMSFWGATVITNLLS

BQ3: What is the default scoring matrix for BLASTp? [1]

BQ4: Assuming a scoring method: match = +1, mismatch = -2, and gap = -1, using the Needleman-
Wunsch algorithm:
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a) Initialize the scoring matrix below. [2]
T C T G A T T C T C

OO =000 0

b) Calculate the score of the matrix and fill the traceback matrix. Use arrows to indicate how
you determined the path forward. Use circles and arrows to determine your trace back. [5]
¢} Deduce the best alignment based on the traceback matrix. ‘ 3]

BQS5: Assuming a scoring method: match = +1, mismatch = -2, and gap = -2, using the Smith and
Waterman algorithm:

a) Initialize the scoring matrix below. (2]
T C T G A T T C T C C

OGP« I000i> -

b} Calculate the score of the matrix and fill the traceback matrix. Use arrows to indicate how
you determined the path forward. Use circles and arrows to determine your trace back. 5]

c) Deduce the best alignment based on the traceback matrix. I3]
d) Were there any sub-optimal alignments? Explain your answer. i2]
BQ6: Align the following two sequences using a dot plot [2]

¢ TCTGATTCTC
e TCGCATCAC

BQ7: You have four sets of nucleic acid sequences of very different lengths to align. Which type of
algorithm(s) would be most appropriate? Explain your answer and give ONE advantage for your
algorithm(s). (4]

END OF EXAMINATION




