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Section A Totai marks available: 40

A patient has arrived at Mbabane Government Referral Hospital after having been bitten by a snake.
Unfortunately, the patient did not bring the snake with them and no one knows what species of
snake has envomated the patient. The doctor has given antivenom according to the national
guidelines, but the patient is not responding. The doctor has taken a sample from the interstitial
tissue around the bite site and also from the patient’s blood. It has been sent to your lab for analysis.
Knowing the venom is composed of a mixture of proteins, you have done all your usual protein
identification assays. Unfortunately, none of them have helped you identify the snake or the
proteins circulating in the patient, Finally, after separating the proteins using 2D PAGE, you have
sent some of the spots for sequencing and have received the seauence data back for one of the
spots.

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

(2]

AQ2 Describe what you would do with the sequence data to help identify the protein. In your
answer, include what databases you would use. [4]

AQ3: The results have come back. Explain what the four columns inside the black oval {Query cover,
£ value, Per. ident and Accession) tells you about your search. [4]
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AQ4: Based on the results above, what accession number would you pursue? [1]

AQS5: After further investigation, using GenBank, you come across this result {see Annex 1), ldentify
the following:

a} The size and type of molecule 2
b} The full name of the GenBank Division [2]
c) The protein name [1]
d} Organism {common and scientific) 3]
e} Name of the gene encoding for this protein . [2]
f}  The accession number of the gene encoding for this protein [2]
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«16: Describe how and why you would use bicinformatics

to determine the structure of this
protein.

[s]

AQ7: Describe the key feature(s) of the protein below, [2]

he patient was successfully treated. Your research lab has

roperties of this protein. Unfortunately, you do not have alot of the protein left from the tissue

imple the doctor gave and YOu cannot get any more snake venom from the Same species, You do
1ve enough sample to run a couple of experiments only,

decided to further investigate the

18: Explain how you would use bioinformatics to |

nform the biotechnology methods needed to
oduce more of this protein in the laboratory.

(10]

tion B Total marks available: 30
1: For the following BLAST applications, state the t

ype of molecular sequence and the type of
lecular database searched:

a) BLASTn 12]
b) BLASTp [2]
¢} BLASTx [2)
d) tBLASTn

[2]
(1]

N

' What is the default scoring matrix for BLASTp?

: Describe the difference between homologous and orthologous genes.

(3]
: Describe the difference between homology and similarity, [3]
- What type of matrix would you use to determine the likelihood of homology between two
ences? [1]
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BQ6: Provide a brief explanation of dynamic programming algorithms and when they are most

useful. (3]
BQ7: Give two examples of dynamic programming algorithms. (2]
BQS: Provide a brief explanation of progressive algorithms and when they are most useful. [3]
BQY: Give two examples of progressive alignment algorithms [2]
BQ10: Describe the differences between global and local alignments. [4]

END OF EXAMINATION
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phospholipase A2 [Naja naja]
GenBank: CAA54802.1
dentica Praleing  FASTA  Graghics  Rem in clipboard

Go g
Lacus LAAS4802 146 as linear VAT 27-JUN-2013
DEFINITION phospholipase A2 [Naja naja].
ACCESSION  (AAS54892
VERSION CAAS4802.1
DBSOURCE embl accession X77755.1
KEYWORDS
SOURCE Naja naja (Indian cobra)
ORGANISH Naja naia
fukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Lepidosavria; Squamata; Bifurcata; Unidentata; £pisquamata;
Toxicofera; Serpentes; Colubroidea; Elapidae; Elapinae; Naja.
REFERENCE 1
AUTHORS  Pan,F.M., Chang,W.C. and Chiou,S.H,
TITILE cDNA and proteia sequences coding for the precursor of
phospholipase A2 from Taiwan cobra, Naja naja atra
JOURMAL  Biochem. Mol. Biol. Int. 33 (1), 187-194 (19%4)
PUBMED 75231742
REFERENCE 2 (residues 1 to 146)
AUTHORS ~ Chiou,S.H.H,
TITLE pirect Submission
JOURNAL  Submitted (18-FE8-1994) S.H. Chiou, Inst of Biochemical Sciences,
Matinoal Taiwan University & Inst of, Bischemical Chemistry,
Academia Sinica, PC Box 23-106, Taipei, Taiwan 18764, TAIWAN
FEATURES tocation/Qualifiers

source 1,.146
forganism="Naja naja"
/sub_species="atra”
fdb_xref="taxon:35674"
ftissue_type="venom gland”

Protein 1..146
/praduct="phospholipase A2"

28,.145

/region_name="PA2c"
/note="phospholipase A2; smart@@es5"
fdb_xref="€DD:214588"

Site order{29,32,36,46,57,98)
/site_type="other”
/note="putative hydrophobic channel”
Jdb_xraf="Co0:153631"

Site order(54,56,58,75)
/site_type="other”
/note="primary metal binding site”
Jdb_xref="CDD:153851"

Site order(56,74.,75,78,94,128)
/site_type="active"
J/note="catalytic network [active}l”
Jdb_xref="CDD;153891"

€05 1..146
/pena="pPLAZ"
fcoded_by="X77755.1:13, ,453"
fdb_xref="GOA:Q91133"
fdb_xref="InterPro!IPRAAI2LIL"
/do_xref="InterPro:[PRO1GEFS"
/db_xeef="InterPro:IPRO33112"
fdb_xref="InterPro:IPRE33133"
/6b_xref="InterPro:IPRHIGA44"
Jdb_xref="UniProtKB/Swiss-Prot:Q91133"
ORIGIN
i mtpakliila avcvsplgas ssepmplnly gfkemiqety psrswwdfad ygeycgrggs
61 gtpvddidrc cqvhdhcyne aekisgowpy sktysyecsg gtltckggnn acaaavcded




121 rlaaicfaga pynnnnynid lkarcq
I




