COMMUNITY SCIENCE PROJECT WORKFLOW (with example)

Introduction

How does exchange of genetic material between bacteriophages and bacteria
drive bacterial evolution? This is the question we’re attempting to answer with
the Community Science Project. You can help us gather data to address this
question.

We will start with one of the predicted proteins in the database for a Microviridae
bacteriophage which is the Major capsid protein VP1. This phage has a small
number of genes that are predicted to encode proteins, but our previous work has
shown that only VP1 has homologs in bacteria, so that’s the only one we’ll
investigate here.

major capsid protein VP1"
/protein_id="YP 009160373.1"
/db_xref="GI:906476351"
/db_xref="GeneID:25102737"
/translation="MCLFETNQAPRVPRAKFDLSHDRKLTMNMGTLIPVLNKEVLPGD
VWRCSPTVFLRFLALLAPIMHKVNVKLEVFFCAYRLVWPNFPDFVSGGESGTAAPVFP
TENTTQCNVTINTTILODGSLLDYLGFPTYPQSGTYNAAYNCGNTFSILHPRVYTLIYDT
WYRNONVETTVIGTTFGADGPONAGDYPFIFSLRSROQWERDYFTSCQPSTQRGTQVVI
PISSTITSPSCGNTNIPIVRVSGGAANTVSHAIGSKAADGSLMDQTSLAGVYLDPNGSL
IASNTSLTVNALRASITLOTYKERMORGGGRY IEYLWNVFGVASDDARLORPELIYTL
REPVTVSEVLTTSTGTGTGQTPPCTLAGAAMS IGSCGSCGVYAAKEHGCIMALMSVIPR
SAYONCIGPEFWRQVNTDFYVPDFAHLGEQTVIQONVYYDMTNAAQASNGCVVFGYQS
RFAEYKYANDQVSGQFKSTLCFWHLGRQFNSTSVPALNLAFCQCVPRKDIFAVTTDVD
HIVVDIYWNISVLRPMPYFGTPSTLNAVS"

Part 1: Forward BLAST - looking for bacterial homologs of
bacteriophage proteins

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more
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1. BLAST the Major capsid protein VP1 with Accession ID AXF52319.1
2. in the protein database

3. Use <blastp>, setting the parameters to search the <nr database> but
only against <bacteria>. This way your top hits will be bacteria, not other
bacteriophages.

Use the default settings for blastp.

blastn | blastp @ blastx | tblastn | tblastx
Click to close this tab; Option-click to close all
tabs except this one

BLASTP programs search protein databases using a protein query. m

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
Paste Accession number (AXF52319.1) here .
o
/4
Or, upload file Choose File o file selected o
Job Title
Enter a descriptive title for your BLAST search &
Align two or more sequences
Choose Search Set
Database @ant protein sequences (nD}
o z
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nter T bt tat; ~Only 20 top taxa will be shown. &
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Entrez Query Youllllll§ Create custom database
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Enter an Entrez query to limit search &

Program Selection

Algorithm © blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

3. The results of this BLAST will take you to the “Hits” page. Record the
top 10 hits in an Excel spreadsheet (provided on the website) to enter
into the Community Science Project database. Make sure to record the
hits based on the following cut-off values:



Sequences producing significant alignments:

Select: All None Selected.0

i1 Alignments o

. Max | Total Query E
Description y |
score score cover value
340 340 98% 1e-107 37%
337 337 98% 4e-106 37% CUPD12

333 333 98% 6e-105 37% COi

330 330 98% 1e-103 38%
98% 8e-98 35%

309 309 97% 1e-95

245 245 72% 5e-73 379

248 248 99% de-72 3%

246 246 96% 5e-72 32%

246 246 99% 2e-71 32% CRH

We're looking for things that are relatively closely related, therefore use > 70%
query cover and < 1e-50 E-value as the cutoffs for this. If there are fewer than
10 that match these criteria, just capture these in the spreadsheet. If there are
cogent reasons to change these cutoffs depending on the system you'’re
looking at, capture this information as well.

Part 2: Reverse BLAST - looking for bacteriophage homologs of
bacterial proteins

Now take the top hit from the Forward BLAST result, which in this case is:

hypothetical protein [Parabacteroides distasonis]
Accession number: TCI01113.1.

1. Perform another BLAST using <blastp> but this time we will be looking for
phage proteins. There is no “Bacteriophage” setting, so we’ll use the <nr>
database and restrict our results to the <virus> sector of the database.



blastn | blastp | blastx | tblastn tblastx |

BLASTP programs search protein databases using a protein query. r
Enter Query Sequence

E © Clear Query subrange &
P 036631168| "’_____/
From
To
Or, upload file Browse... No file selected. ©
Job Title

Enter a descriptive fitle for your BLAST search &

Align two or more sequences &

Choose Search

Database ﬁ;am protein sequences (nr) }
i -
Optional Viruses (taxid:10239) clude

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude Models (XM/XP) (| Uncultured/environmental sample sequences

Optional

Entrez Query YoullllTJ Create custom database
Optional

Enter an Entrez query to limit search &

Program Selection

Algorithm © blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

Show results in a new window

2. The results of the REVERSE BLAST will take you to the “Hits” page and
again you will record the top 10 hits (spreadsheet provided on the website).
Use the same cutoffs (normally, > 70% query cover and < 1e-50 E-value) as
the you did for the forward BLAST.

Part 3: Learning about the protein universe in which the protein of
interest resides

Now check to see if your Top Hit from the REVERSE Blast matches
the initial phage protein you had searched for.

In our search, the Reverse BLAST top hit is:
major capsid protein [Microviridae sp.]
with Accession Number: AXF52319.1



This result matches with the initial phage protein we searched for -



Query ID AXF52319.1
Description major capsid protein [Microviridae sp.]

This result conveys that the two proteins are each other’s closest homologs.
This isn’t always the case and suggests that there are other homologs that could
be explored. This information can be recorded on the Reverse Blast
spreadsheet provided on the website.

Part 4. Submitting your work to Genome Solver

If you want to take part in the Community Science Project, the information in
your two spreadsheets should be submitted to the Community Science Project
pages on the Genome Solver Qubeshub website (Information for submission to
be provided later)

Genome Solver
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