FUNCTION FINDERS BLAST

Worksheet instructions

HOW TO COMPLETE THE WORKSHEETS

1. Use the codon wheel to translate the DNA sequences on the worksheet to amino acids.

2. Type the amino acid sequence in to the Uniprot Blast search www.uniprot.org/blast/.

BLAST Align Retrieve/ID mapping

BLAST

How to use this tool &

Help Contact M

Enter either a protein or nucleotide sequence or a UniProt identifier (e.g.P00750 or A4_HUMAN or UPI0000000001) into the form %
field.

Optionally, change the program parameters with the dropdown menus under the form.

. Click the Run BLAST button.

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences, which can be used to infer
functional and evolutionary relationships between sequences as well as help identify members of gene families. 3
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Press Run BLAST to get results (it may take a few seconds for results to appear).

3. When the search results appear, filter the results to only show reviewed entries (gold file icon
with a star). Each result is known as a “hit"

BLAST Align Retrieve/ID mapping

How to use this tool 1. Enter either a protein or nucleotide sequence or a UniProt identifier (e.9.P00750 or A4_HUMAN or UPI0000000001) into the form %
field.
The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences, which can be used to infer 2. Optionally, change the program parameters with the dropdown menus under the form.
functional and evolutionary relationships between sequences as well as help identify members of gene families. 3. Click the Run BLAST button.
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4. After filtering the hits should look like this. Scroll down to the Overview section.

Overview
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ERBB2_HUMAN - Isoform 6 of Receptor tyrosine-prot... Homo sapiens (Human) - View alignment

ERBB2_HUMAN - Receptor tyrosine-protein kinase er... Homo sapiens (Human) - View alignment
ERBB2_CANFA - Receptor tyrosine-protein kinase er... - Canis familiaris... - View alignment
ERBB2_MOUSE - Receptor tyrosine-protein kinase er... Mus musculus (Mouse) - View alignment
¥

ERBB2_RAT - Receptor tyrosine-protein kinase er... - Rattus norvegicu... - View alignment

L

ERBB2_MESAU - Receptor tyrosine-protein kinase er... - Mesocricetus aur... - View alignment

¥
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Look at the info column. This will give you an idea of how reliable your hits are.
The Expect value (E-value) indicates the number of random hits you would expect by chance for
the given query sequence and the size of the sequence database against which the BLAST is

performed.

For example, an E-value of 1.0 means that you would expect on average to get one match in the
database for the submitted query simply by chance. The lower the E-value, or the closer it is to

zero, the more “significant” the match is. In general, the E-values should be in the range of 0.01
to 0.1 to be statistically significant.

The identity % describes how similar your sequence is to the hit, i.e. whether the amino acids

are in the same position when aligned. 100% means the sequences match exactly.
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5. Click on the hit that you think best matches your sequence. Find out the name of the protein
which species the sequence is from (common and species name) and what the protein does. Is
the protein found in other species?

UniProt ¢
oo
BLAST Align Retrieve/ID mapping Help Contact #

UniProtKB - P04626 (ERBB2_HUMAN)

Protein | Receptor tyrosine-protein kinase erbB-2

Gene  ERBB2
Organism | Homo sapiens (Human)

Sequence features | View only features (sites, domains, PTMs ...)

Status | "3 Reviewed - Annotaton score: @BOO®  experimental evidence at preln level’

Display None | NBLAST || = align || £ Format | @ Add to basket|[ @ History | @ Feedback @ Help video &8 Other tutorials and videos
e
 2names & Taxonomy Protein tyrosine inase that s part of several cell surface receptor complexes, but that apparently needs a coreceptor for ligand binding. Essential component of a neuregulin-receptor complex, although neuregulins do not
= interact with it alone. GP30 is a potential ligand for this receptor. Regulates outgrowth and stabilization of peripheral microtubules (MTs). Upon ERBB2 activation, the MEMO1-RHOA-DIAPHL signaling pathway elicts the

o e gtien phosphorylation and thus the inhibition of GSK38 at cell membrane. This prevents the phosphorylation of APC and CLASP2, allowing its association with the cell membrane. In turn, membrane-bound APC allows the localization of
[Eipatnocgy & Botocn MACFL to the cell membrane, which s required for microtubule capture and stabilization.

In the nucleus is involved in transcriptional regulation. Associates with the S-TCAAATTC-3' sequence in the PTGS2/COX-2 promoter and activates its transcription. Implicated in transcriptional activation of COKN1A; the function

PTM I Processing involves STAT3 and SRC. Involved in the transcription of rRNA genes by RNA Pol I and enhances protein synthesis and cell growth.
o [

ATP + a [protein]-L-tyrosine = ADP + a [protein]-L-tyrosine phosphate. & PROSITE-proRule annotation 1 Publication
BEES ) e

EEEE sciivated by cimerization. Not activated by EGF, TGF-alpha and amphiregulin. Interaction with PTKS increases its intrnsic kinase activity. ¢ 2 sublations =

I -

EEErl oo Position(s) Length Description Graphical view Feature identifier Actions
[Goossweences NIRRT 753 - 753 1 ATP  PROSITE-proRule annctation |

E Active site’ 845 - 845 1 Proton acceptor ¢ PROSITE-ProRule annatation |

Regions
Feature key Position(s) Length Description Graphical view Feature identifier Actions.
Nucleotide binding* 726 - 734 9 ATP ¢ PROSITE-ProRule annotation

GO - Molecular function®
= ATP binding ¢ Source: UniProtiE-k
b8-3 class receptor binding @ Source: protinc
ical protein bindi

# Source: Tntact =

ng @ Source: Unierotke v
= protein dimerization activity @ Source: UniProtk® v

You can reduce the amount of information on the screen by unticking the blue display categories
on the left hand side of the screen.

If you cannot find all the information you need, try using a Google search or Wikipedia to find out
more.

6. To start a new BLAST search click Edit and resubmit, and enter your next set of amino acids.
Repeat steps 3 to b.
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