Thus far our tutorials have really focused on the phage side of things and annotating and understanding the genes present on your particular phage genome(s) of interest. In this tutorial we will take a (quick) look at the host side of things – you may/may not choose to perform all of the following experiments for your particular project, it will all depend on your project hypothesis/aim(s)….
First, to carry out any of the analyses described below, you will probably need to identify a specific bacterial host genome and its accession number (or, in some cases, need to download that genome sequence file).
The best way to find your genome of interest is probably through the NCBI web interface (Figure 1), e.g., by searching for your particular species of interest. 
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[bookmark: _Ref182922989]Figure 1. The NCBI genomes resources.
Note that the genomes you find may be of varying quality levels (try to select well-assembled genomes wherever possible). Many Streptomyces genomes available in the NCBI databases are incomplete. 
Compare the assembly statistics for two different Streptomyces scabiei genomes (Figure 2 and Figure 3). Which genome is better assembled, and why? Which should you choose for your analyses?
How many contigs do you expect to find in a Streptomyces genome?
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[bookmark: _Ref182923482]Figure 2. Assembly statistics for ASM9130v1
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[bookmark: _Ref182923487]Figure 3. Assembly statistics for ASM3689866v1









1. Option 1: Search for specific genes/proteins of interest in a host genome. 
Identify host genome(s) of interest and import genomic data into Galaxy – then use BLAST to search for your sequence(s) of interest
Depending on your project aim(s), you may wish to analyse the genome of known (or potential) hosts for your particular bacteriophage(s) of interest. 
You can import the host genomes into Galaxy using the GenBank Accession number of the genome and the NCBI Accession Download tool that you used to download phage genomes. 
Once you have imported your genome(s) of interest, you can use Prokka to annotate them (similar to the way that you used pharokka to annotate your phage genomes). 
[image: A screenshot of a computer
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Figure 4. Use of Prokka to analyse bacterial genomes in Galaxy.
When you have imported and annotated your genome(s) of interest, you can use the NCBI BLAST+ makeblastdb command to make BLAST databases, and the appropriate BLAST searches to search nucleotide or protein databases as required for your particular project aim(s). You could use this approach, for example, to search for particular anti-phage defenses (e.g. Restriction-Modification systems….), for particular toxin genes, etc.

2. Option 2: Analyse a host genome for presence of CRISPR systems
You can use CRISPR-Cas++ finder to look for the presence of CRISPR systems in your bacterial host(s) of interest. 
1. Go to https://crisprcas.i2bc.paris-saclay.fr/CrisprCasFinder/Index 
2. You can input a bacterial genome sequence of interest, but you may very well find that the CRISPRCasdb already contains your genome so it is worth search there first. (You can search by NCBI accession number or binomial species name.)
[image: A screenshot of a computer

Description automatically generated]
Figure 5. CRISPRCasFinder program website.
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Figure 6. CRISPRCasDB results for Streptomyces albus.
3. Record and analyse your results. You might choose to further analyse these CRISPR-Cas systems (e.g. to look for particular spacer sequences within your phage genomes of interest)
There are also CRISPR prediction tools in Galaxy (or see the defensefinder tool discussed next…)

3. Option 3: Analyse a host genome for predicted antiphage defense systems using DefenseFinder

DefenseFinder (Tesson et al. 2012) will predict antiphage systems in bacterial genome sequences (like antiSMASH, it has its limitations….) 

1. Open the DefenseFinder website at: https://defensefinder.mdmlab.fr/ 

2. You can browse the RefSeq DB (Figure 6) or upload a particular genome of interest to analyse.
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[bookmark: _Ref182920911]Figure 7. Browsing the RefSEQ DB with a Boolean search query.
	To upload a particular genome of interest, you will need to first download it from NCBI (Figure 7) and then unzip it. 
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[bookmark: _Ref182921061]Figure 8. Downloading a genome of interest from NCBI.
You should then be able to upload it directly to the DefenseFinder webservice (Figure 8), either by browsing to the file location or by dragging it into the upload box where indicated.
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[bookmark: _Ref182921156]Figure 9. The DefenseFinder webservice.
3. Click on “Results” (Figure 7) and then you can click on the “type” link for each result in turn to learn more about the system (and evaluate the level of evidence supporting a particular defense system). 
You can also, if desired, pan and zoom to a desired view of the chromosome that highlights DefenseFinder hits of interest, and export this as a .svg or .png file.
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[bookmark: _Ref182922300]Figure 10. Example DefenseFinder results.



4. [bookmark: _Ref182918984]Option 4: Analyse a host genome for its potential to produce putative secondary metabolites

Streptomyces are prolific producers of secondary metabolites – perhaps best-known for their production of antibiotics, but some of these have been shown to act as chemical defenses against phage infection (e.g., c.f. Kronheim et al. 2018). You might therefore, if interested in bacterial-phage interactions, wish to determine whether any of your bacterial host strain(s) of interest can produce these known anti-phage molecules.

One way of predicting the secondary metabolites potentially produced by your strain of interest is through use of a tool such as antiSMASH (though note that this tool does have limitations….)

1. Go to the antiSMASH webpage, https://antismash.secondarymetabolites.org/#!/start 

2. You can input your genome of interest’s NCBI accession number (Figure 4) or else upload the data to antiSMASH directly. You may wish to provide your e-mail address as antiSMASH jobs can take some time to run (depending on the server). [Note that antiSMASH is quite strict about only accepting GenBank accessions – NOT assembly (ASM) numbers!]
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[bookmark: _Ref182919003][bookmark: _Ref182919013]Figure 11. Using antiSMASH via the web interface.
3. antiSMASH will predict the biosynthetic gene clusters on your provided genome (Figure 5) and identify the most similar known clusters – keep in mind that these are just predictions, however! 
You can click on any identified region of interest to obtain a more detailed view of the genes present, including predicted gene products, their functions, and nucleotide and amino acid sequences. 
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[bookmark: _Ref182919174]Figure 12. Example antiSMASH results.

5. Option 5: Other
What other phage defense systems might your host strain(s) of interest have? How might you search for them? 

image5.png
v ®E CRISP X M CRISF X | o% Codor X | @ Codo X = Galax X | B Step X sm32 X | [l PHAS X 4 Phob X X + = X a@ A
File  Home Insert Draw Design Layout References Mailings Review View Help EndNote 21 | comments | | & Editing ~
. . - . ) voa . oo
< c crisprcas.i2bc.paris-saclay.fr/CrisprCasFinder/Index px¢ ] B ﬁ (Aptos Boay) 2 <A A Aav B aaBbCol AaBbCol AaBb /O \! ’—? EE
oo o . ' L ! ! ) ! . e . B I U s x X Ar £ A~ Nomel TNoSpac. Heading 1 5] | 09| Didate | Seniiiy | Edtor | Addins
Cg Strathclyde BB & SPIDERVS @ Citeit! [EJ Timetables | Univers.. [B) Home - PubMed -. ) Your Repositories () sipbs-compbiol/BM...  €)) GitHub - sjcockell/l.. [ bioinformatics tool.. M M
Gipbosrd Font 5 Paragraph 5 syies 5 Voice | sensituty | Edtor | Adgins A
L a

- genomes.

The CRISPRCasFinder program enables the easy detection of CRISPRs and cas genes in user-submitted sequence data (allows sequences up to 50 Mo otherwise Once you have imported your genome(s) of interest, you can use Prokka to annotate
download standalone program). This is an update of the CRISPRFinder program with improved specificity and indication on the CRISPR orientation. MacSyFinder is used to them (simi he way that you used pharokka to annotate your phage genomes).
identify cas genes, the CRISPR-Cas type and subtype.

Galaxy europe

B o

Program information v al - .
rog P . “vmo
Search in CRISPRCasdb pal ey P

Search ex : “Melioribacter roseus”, “CP003557.1", “GCA_000279145.1

Figure 1. Use of Pykia fo analyse bactarial genomes in Galay.

When you have imported and annotated your genome(s) of interest, you can use the
NCBI BLAST+ makeblastdb command to make BLAST databases, and the appropriate
BLAST searches to search nucleotide or protein databases as required for your

OR Input sequence(s)

aim(s).
Choose input method @ Upload your file
2. Option 2: Analyse a host genome for presence of CRISPR systems
O Paste your sequence You can use CRISPR-Cas++ finder to look for the presence of CRISPR systems in
O Pick an example your bacterial host(s) of interest. You can
3. Option 3: Analyse a host genome for its codon usage
a.
Sequence(s) fasta file @ Choose file | No file chosen
Server load : 7 job(s) pending, 0 job(s) running
EEioerseeh s IREEaEDE s IED Page 1of 1 210words [} English United Kingdom) _ Text Predictions: On B Accessbilty: Investigate 5 Display Settings [ Focus B - —4——+ 100

Please consider using CRISPRCasMeta, or the standalone program, for any sequence exceeding this limit.
© 2021 - CRISPR-Cas++ 1.1.2-12BC - Terms of use - Privacy





image6.png
v = OCRISP X = CRISP X & Codo X ‘b Codo X T Galax X » Strept X BM32 X ﬂ PHAS X ‘ Phob. X Unive X + _ X @ autosae @D B2 D+ 1) = Galaxyinstructions_hostside () No Label - Saving... v £ search o} - a X
Fle Home Insert Draw Design Layout References Mailngs Review View Help EndNote 21 [ comments | (¢ Editing ~| (CRIEEEg
- . - . o o o
< (6] 25  crispreas.i2bc.paris-saclay.fr/MainDb/StrainList/Streptomyces%20albus px¢ ) & » fﬁ (Aptos (Body) iz oA A Aae A aBbCal| AaBbcel AaBb /O \!, ]—s? f =5
oo ite i " " - . . y . Paste B I U-vaw x X A 2 A~ TNormal | TNo Spac... Heading Fding | Dictate | Sencivity | Editor | Add-ins
Cg Strathclyde BB & SPIDERVS @ Citeit! [EJ Timetables | Univers.. [B) Home - PubMed -. ) Your Repositories () sipbs-compbiol/BM... ) GitHub - sjcockell/l.. [ bioinformatics tool... M M
Clipboard 15 Font El Faragraph El stytes El Voice | Sensitwiy | Edtor | Addins | A
Id : %
universiteé (12 ) CsCBBI
PARIS-SACLAY L Institut Pasteur  :

Reset Search: Crispr/ Cas 5
Streptomyces albus (high GC Gram+) BK3-25
Y All shown ~ + filters m genome so it is worth search there first. (You can search by NCBI accession
number or binomial species name.)
Sequences (1) Assembly info Taxonomy Analyzer B B
Assembly name “ Release SEQ CAS CRISPR CRISPR4
Bacteria :gp;c;myces albus (high GC Gram+) 10 10 4 1 17 3 Hide CRISPR evidence level 1
. Sequence CP016825.1 (Chromosome, Linear, N- Download
Bacteria UcPlomyces albus (high GC Gram#) o464 4 1 17 3 count=0) fasta
BK3-25 -
8,308,430 bp
Exsih Streptomyces albus (high GC Gram+) 2020-02 1 4 17 5 """""""'""""""""""""'""|"'I""""""'"""""""""""" S—
CAS922 i
.| Streptomyces albus (high GC Gram+, Figure 2. QRISEACASEIndas program websits.
Bacteria CAS‘;22 v (nig ) 2020-02 1 4 17 5 CRISPRId / Spacer/ Repeat consensu:
Element Cas Type Start End Gene cas genes o ;
oo Sh s (T @B Eem) . , , " s i. Option 3: Analyse a host genome for its codon usage
2C1eNa | naw 41208 - hd CRISPR CP016825_2 454,715 455414 11 GTTTTCTCCGCG ’
Showing 1 to 3 of 8 entries (filtered from 73,210 total entries) CGGAGGTGAGCL
Page20f2 253words [}  English (United Kingdom) Text Predictions: On B Accessibility: Investigate L Display Settings ] Focus B - —+——+

©2021 - CRISPR-Cas++ 1.1.2- 12BC - Terms of use - Privacy





image7.png
v T Galax X Unive X | S Ncel X | ) DNA
< c 25 defensefinder.mdmlab.fr/wiki/refseq
C3 Strathclyde BB &. SPIDERV5 @ Citeiit!
= RefSeq DB
Y Genus is Streptomyces 0 AND System
All OR in a row er. Exam
System N Assembly Replicon
Cas GCF_007856155.1 NZ_CP042266
Cas GCF_001011035.1 NZ_CP011492
Cas GCF_016906225.1 NZ_CP070249
Cas GCF_015767935.1 NZ_CP065244

X 2 NeBl X

B Timetables | Univers...

Cas @

Subsystem

CAS_Class1-Subtype-I-E

CAS_Class1-Subtype-I1I-D

CAS_Class1-Subtype-I-E

CAS_Class1-Subtype-I-E

& BLA

B Home - PubMed -...

X é& CP0T X

) Your Repositories

WEBSERVICE

brex OR avs AND Archea = (brex OR avs) AND Archea

Accessions

WP_246150349.1

WP_047014803.1

WP_030278089.1

WP_009996725.1

B Gene X | @ Syster X f RefSe

) sipbs-compbiol/BM...

) GitHub - sjcockell/l...

x  + -

*

WIKI REFSEQ DB STRUCTURES DB HELP
Species Genus Family
Strept

. S Streptomyces Streptomycetaceae
ginzhouensis
Strept

ey Streptomyces Streptomycetaceae
sp. CNQ-509
Strept

g o!'nyces Streptomyces Streptomycetaceae
californicus
Strept

s Streptomyces Streptomycetaceae

clavuligerus

)

g &

3 bioinformatics tool...

¢

Orde

Kitas

Kitas

Kitas

7

»

Fle  Home

B Cover Page -
[ Blonk Page

Page3 o4

_
Insert Draw Design layout References Malngs Review View Help EndNote 21 [ comments | (¢ Editing ~| (CRIEEEg
o Boshopes~ T SmartAtt @ Link ~ B Hesder~ B B~ | Tl eqution
. < D Modds ~ G Screenshot~ | Videos | [E] Crosseference ) PageNumber~ | Box~
Tables strai Media Links Comments | Header & Footer Symbots ~
- ; 2
You can click on any identified region of interest to obtain a more detailed view of the
genes present, including predicted gene products, their functions, and nucleotide and
amino acid sequences.
DD ' EDERED v G D
o o GED ¢ CEDEED (o
- 4
=
Figure 5. Example grySMASHresults.
a.
v
selwords [} English (United Kingdom) Text Predictions: On B Accessibility: Investigate L& Display Settings 03, Focus B - —F——+ 100%





image8.png
v = Gl x Univ X | & Nnee X D DN/ X | S NCE X | 2 Ba X | @cro X B ste X @ Syst X | wf GO2 X | wt Defe X |+ = x @ R
file Home Insert Draw Design layout References Mallngs Review View Help EndNote 21 [ comments | (¢ Editing ~| (CRIEEEg
« > C 25 ncbi.nim.nih.gov/datasets/genome/GCF_001027185.1/ * Im) S, » B CoverPage 3 WOshapesy T Smantar 2 @ Link ﬁ [ Header v B~ TEquation ~
Domnroge oo prgurs B leons i char ond [ sookmare comens | B Footer~ o A B Qsmor~
Cg Strathclyde BB & SPIDERvS @ Citeitt [ Timetables | Univers... [B) Home - PubMed -.. ) Your Repositories () sipbs-compbiol/BM... ~ €)) GitHub - sjcockell/l.. [ bioinformatics tool.. = PageBresk M * @3DModels v f] Screenshot+  Videos  [F] Cross-reference [ Page Number~ Box~ /= ]
Pages Toves ustrtions Wedia ks Comments | Header & Footer Tt Symbols A
Figure 5. Example anUSMASH results. *
4. Option 4: Analyse a host genome for predicted antiphage defense systems
using DefenseFinder
Download Package
DefenseFinder (Tesson et al. 2012) will predict antiphage systems in bacterial
genome sequences (like antiSMASH, it has its limitations....)
1 genome selected for download
You can browse the RefSeg DB (Figure 6) or upload a particular genome of
interest to analyse.
Select file source Select file types = Ruseion coeroce o (G I
@® Al [ Genome sequences (FASTA) o —
O RefSeq only Annotation features (GTF) -
O GenBank only Annotation features (GFF) ’
Sequence and annotation (GBFF) :
Fiuro 6. Browsing 1o RISE 08 wit  Soclean seach quon
Transcripts (FASTA) o
Genomic coding sequences (FASTA)
Protein (FASTA)
Sequence report (JSONL)
v
Pagedof4 652words [§  English (United Kingdom) Text Predictions: On B Accessibility: Investigate L& Display Settings 03, Focus B - —F——+ 100%

R0 O md O®O S = A 15:02





image9.png
v T Gl x x | 2N X  BDDON X | SN X | Za X [ @cpo X B stre X | @ Ssyst X id Wel X wf Def X | 4 - x @ o
file Home Insert Draw Design layout References Mallngs Review View Help EndNote 21 [ comments | [ Editing ~|
& > C % defensefindermdmlab.fr * 3 s @ B Cover Page - B s Bsmaat Fg o [0 D © B~ | TCequaton
[ Blank Page Tble | Pictures B lcons o]l Chart Online | Bookmark Comment | |2 Footer~ o A B () symbol ~
Cg Strathclyde BB & SPIDERVS @ Citeit! [EJ Timetables | Univers.. [B) Home - PubMed -.. ) Your Repositories ) sipbs-compbiol/BM... ~ €)) GitHub - sjcockell/L. [ bioinformatics tool.. > = PageBresk M * @3DModels v f] Screenshot+  Videos  [F] Cross-reference [ Page Number~ Box~ /= ]
Pages Tables ustrations Wiedia Links Comments | Header & Footer Text Symbots ~
N & - v 2
= D f F' d WEBSERVICE WIKI REFSEQ DB STRUCTURE DB HELP ‘ Fitro 6. Browsingho AISEQ D8 with a Soctoan seareh auery
_e.slge_l.n_ir To upload a particular genome of interest, you will need to first download it from
NCBI (Figure 7) and then unzip it.
A  Home Defense Finder Webservice
— Run Defense Finder analysis. It accepts both proteic and nucleic fasta files as inputs. The format is guessed automatically
L"—Q\ Analyses A Run usually takes a couple of minutes. You can find your last run in the Analyses panel on the left.
Multiple analyses can be run at the same time, they can all be found in the Analyses panel.
Errors most often arise from incorrect input formats: make sure you are using a valid fasta file as input.
LOCAL FASTA FILES PASTE FASTA SEQUENCES EXAMPLE
@
O Refseqonty
I anti defense system O Gmbarkony
LR eme———
R
Figure 7. Downloading a genome ofnterst fom NCBL.
v

Page4ofS 682words [§  English (United Kingdom) Text Predictions: On i Accessibility: Investigate L& Display Settings 03, Focus B - —F——+ 100%





image10.png
C3 Strathclyde BB

51 >

it SspE

t pD-

Gala Univ. | & NeB DNA | @ cpot | B) strep | @ Syste  =d (X
c defensefinder.mdmlab.fr/analyses/18145

& SPIDERVS @ Citeit! [ Timetables | Univers.. [B) Home - PubMed -...

Home

Home / Analyses /

Analyses SroiEmS

[C1-27-5) AvMVIERD

Search

Replicon/contig System id

CP011497.1 (3)

CP011497.1_PD-T7-3_1

CP011497.1_SspBCDE_2

CP011497.1_Tiamat_3

) Your Repositories

=t Defe

) sipbs-compbiol/BM...

D Anti E Anti

WEBSERVICE WIKI REFSEQ DB
Activity type subtype
Defense PD-T7-3 PD-T7-3
Defense SspBCDE SspBCDE
Defense Tiamat Tiamat

Items per page:

25

) GitHub - sjcockell/l...

[n N =
* O & @
[ bioinformatics tool... >

STRUCTURE DB HELP ‘
Q
sys_beg
CP011497.1_1779 CP011497
CP011497.1_1894 CP011497
CP011497.1_1905 CP011497

X

@ Autosave B2 9~ 1) =  Galaxyinstructions hostside () NoLabel + Saving... v £ search ® -
File  Home Insert Draw Design Layout References Mailings Review View Help EndNote 21 | comments | | & Editing ~
B CoverPage + A Dsmrer s @ Link ~ 7 B Header TT Equation ~
DlnkPage  mon  pegre B o il chart omey [ Bookmark comment | B Focter~ ) symbol -
= page Break - © @ 3DModels v 5] Screenshot+ | Videos [ Cross-reference [ PageNumber~  Box~ a -

Pages Tables ustations Media Links Comments | Header & Footer Text Symbols
You should then be able to upload it directly to the DefenseFinder webservice (Figure 8),
either by browsing to the file location or by dragging it into the upload box where
indicated.
= .
. Oners Fdar Wobsarica
‘
Figuro 8. The Dafenssfingas webservics
Click on “Results” and then on each result in turn to analyse them (and evaluate the
level of evidence supporting a particular defense system).
4. Option 4: Analyse a host genome for its potential to produce putative
secondary metabolites
Streptomyces are prolific producers of secondary metabolites - perhaps best-
known for their production of antibiotics, but some of these have been shown to
actas chemical defenses against phage infection (Kronheim et al. 2018). You
might therefore, if interested in bacterial-phage interactions, wish to determine
Pagedof6 743words [§  English (United Kingdom) Text Predictions: On i Accessibility: Investigate L@ Display Settings [, Focus B -~ —+——+





image11.png
v = Gal X
<« > C

O3 Strathclyde

SasH
—

Server status:
Running jobs:
Queued jobs:

Jobs processed:

o=
%

Bui x S ne x  BDowv x | SN x [ BDMU X | WDN. X | S BIA X

antismash.secondarymetabolites.org/#!/start

& SPIDERVS @ Citeit! [EJ Timetables | Univers.. [B) Home - PubMed -.. ) Your Repositories

antiSMASH bacterial version

Submit Bacterial Sequence Submit Fungal Sequence

g

Nucleotide input Results for existing job

Search a genome sequence for secondary metabolite biosynthetic gene clusters

Notification settings

your@email.com Email address (optional)

Data input

anti

) sipbs-compbiol/BM...

Submit Plant Sequence

x B Ger %

Load sample input

Upload file Get from NCBI CP011497

NCBI accession number of desired sequence

(O Upload extra annotations

Detection strictness: relaxed

» ste

) GitHub - sjcockell/l...

& Download i

x | +

*

About ? Help

Open example output

3 bioinformatics tool...

_ X v T x [max |-
< <
] » [ Srsthcyde 88w SPIDERYS
B Graces
»
Administration L2

 Class aaministration
¥ settings
¥ Course completion
> Users
W fiters
> Reports
B Grses
¥ Gradebook setup
= Learing Ojectives
3 import
B Backup
3 Restore
€ reset
> Question bark
8 Legacy cass ies
£ LTI Extemal tools
8 Published as LTI toos
(0 Brickfeid Accessiilty+ Toolkit
W Recycle bin
X Course recompletion
X Modify course completion dates

¥ Contact

A

B Asignments
& Attendarces
© Forums

& Quzzes

R Resources

Addablock

Add, }

R x | #RCRE x | o coe x | cos x | E B x [ Bov x

2 classesmyplace.strath.ac.uk/course/view.php?id=217938notifyeditingon=1

@ cieit ©) Your Repositories () sipbs-compbiol/EM..

E Timetables | Univers.. [B) Home - PubMed -.

» Openall ¥ Closeall
¥ GENERALINFORMATION S1 4
@

811327 Microbiology Discussion Forum 4

Running Orders

Laboratory Manuals

FINAL BM327 Microbiology S1(2024-2025) &

E BM327 micro workshop Attendance &

i e O

H oo x

B e x

© Gitus - seockell.

» GENERAL INFORMATION SEMESTER 2 &
B bisden trom stdents

P 1.1 (28th September 2023) UV Mutagenesis &*
o

> 1.2 (11th October 2023) Determination of MIC »*

+ -
QX O 0P

3 bioinformatics tool.

»

X




image12.png
v = Gak

< c

O3 Strathclyde

x B uni x

S ONCE

x | B DN/

X | 2 N

x | B MU X | W DN/ X ZBa X @cro X B Gen X

25 antismash.secondarymetabolites.org/upload/bacteria-d6986a9e-c7fa-471e-a2cf-4ebb782a2e62/index.html#

a8 “. SPIDERVS

Select genomic region

Overview

CP011497.1 (Streptomyces incarnatus)

1
o
2

Region

Region 2

Region 3
Region 4

Region 5

Region 6

Region 7

Region 8

Jo

Identified secondary metab

3 5 7 9 11
HHOH

4 6 8 10 12
Type

T1PKS =

lanthipeptide-class-iii
=, RiPP-like &

hydrogen-cyanide &
terpene @

betalactone &

redox-cofactor &

T1PKS = , NRPS-
like =

NI-siderophore @&

 Citeit!

13 15

14
From

389,478

672,609

1,044,809
1,128,130

1,299,354
1,395,533
1,513,395
1,672,744

B Timetables | Univers...

16

To

461,752

700,616

1,057,661
1,154,828

1,323,295
1,417,633
1,562,182
1,703,885

B Home - PubMed -.. ) Your Repositories ) sipbs-compbiol/BM...

& Download i

1.7

7 19 2 23 25 27 29

18 20 22 24 26
Most similar known cluster
abyssomicin M/abyssomicin N/abyssomicin O/abyssomicin P/abyssomicin
Q/abyssomicin R/abyssomicin S/abyssomicin T/abyssomicin U/abyssomicin
V/abyssomicin W/abyssomicin X &

2830

informatipeptin &

aborycin &
hopene =

frankobactin A1/frankobactin A2/frankobactin A3/frankobactin B1/frankobactin
B2/frankobactin B3/frankobactin C1 &

lankacidin C &
thiotetroamide &

paulomycin &

) GitHub - sjcockell/l...

About ?

®» ste x  +

- X
* O W
3 bioinformatics tool... »

Help

Polyketide

RiPP:Lanthipeptide
RiPP

Terpene

NRP
NRP+Polyketide
Polyketide

Other

]

&

Similarity

46%

100%

21%
92%

12%
13%
82%

M%

<« c

5 Swatneyde B3 | 4 SPIDERWS

¥ settings
& Course completion
> Users
W fiters
> Reports
B Grses
¥ Gradebook setup
= Learing Ojectives
3 import
B Backup
3 Restore
€ reset
> Queston baric
8 Legacy cass ies
£ LTI Extemal tools
8 Published as LTI toos
(0 Brickfeid Accessiilty+ Toolkit
W Recycle bin
X Course recompletion
X Modify course completion dates

A L3

@ Assignments
& Attendarces
© Forums

& Quzzes

R Resources

Addablock
Add, }

W% CRIE X | %% CRE X | o Coo X

P x | Tk x Mo x |Bow x |[Hew x Ber x

2 classesmyplace.strath.ac.uk/course/view.php?id=217938notifyeditingon=1

@ cieit
2

[ Timetsbles | Univers.. B) Home - PubMed .. €) Your Repositories () spbs-compbiolBM.

Running Orders

Laboratory Manuals

[B) o svisr virooioosy 1 eoze-2025) &

E BM327 micro workshop Attendance &

i e O

» GENERAL INFORMATION SEMESTER 2 &
B bisden trom stdents

P 1.1 (28th September 2023) UV Mutagenesis &*
o

> 1.2 (11th October 2023) Determination of MIC »*
o

P 1.3 (25th October 2023) Bacterial genetics - interrupted mating »*
o

W 1.4 (10th November 2023) Transposon Mutagenesis *

© Gitus - seockell.

+ -
QX O 0P

3 bioinformatics tool.

»

X





image1.png
v T Galay X | @ cpo112 X | [B) stepto X | @ System: X
< c ncbi.nlm.nih.gov/home/genomes/

Cg Strathclyde BB & SPIDERvS @ Citeit! [ Timetables | Univers.

An official website of the United States government

National Library of Medicine

National Center for Biotechnology Information

NIH

NCBIHOME LITERATURE HEALTH GENOMES GENES

PROTEINS

GCAOC X

B Home - PubMed -...

CHEMICALS

® Gerom X

) Your Repositories

et Webser X

2% CRISPR- X antiSM/ X +

* O %

) sipbs-compbiol/BM... ) GitHub - sjcockell/I. 3 bioinformatics tool.

POPULAR RESOURCES ¥

All Databases

v | Streptomyces scabiei

Genomes

NCBI's Genome resources include information on large-scale
genomics projects, genome sequences and assemblies, and
mapped annotations, such as variations, markers and data
from epigenomics studies.

How to

Submit sequence data to NCBI

Download a complete genome

Convert feature coordinates between genomic assemblies

Find an interactive view of a genomic annotation

more.

»

)

File

Home

B Cover Page -
[ Blonk Page

= PageBresk

Pages

Page 106

555 words

Insert

Draw  Design

Table.

Tables

R

 Shapes ¥

Pictures 9 1°0N%

lustrations

Engish (United Kingdo)

Layout

3DModels ~ {5} Screenshot v

A

References  Mailings ~Review View Help EndNote 21 | comments | | & Editing ~

'

Comment

T8 SmartArt
i char

@ Link ~ [ Header ~
[ Footerv

D Page Number
Header & Footer Text

-2~
- B
=1l

T equation ~
€ symbol-

o [ Bookmark

Videos

[ Cross-reference
Links

Media Comments Symbols ~

»

Thus far our tutorials have really focused on the phage side of things and annotating
and understanding the genes present on your particular phage genome(s) of
interest. In this tutorial we will take a (quick) look at the host side of things -you
may/may not choose to perform all of the following experiments for your
particular project, it will all depend on your project hypothesis/aim(s).

First, to carry out any of the analyses described below, you will probably need to
identify a specific bacterial host genome and its accession number (o, in some
cases, need to download that genome sequence file).

1. Option 1: Search for specific genes/proteins of interest in a host genome.
Identify host genome(s) of interest and import genomic data into Galaxy - then
use BLAST to search for your sequence(s) of interest

Depending on your project aim(s), you may wish to analyse the genome of known (or
potential) hosts for your particular bacteriophage(s) of interest.

You can importthe host genomes into Galaxy using the GenBank Accession number of
the genome and the NCBI Accession Download tool that you used to download phage
genomes.

Once you have imported your genome(s) of interest, you can use Prokka to annotate
them (similar to the way that you used pharokka to annotate your phage genomes).
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1. Option 1: Search for specific genes/proteins of interest in a host genome.
Identify host genome(s) of interest and import genomic data into Galaxy - then
use BLAST to search for your sequence(s) of interest

Depending on your project aim(s), you may wish to analyse the genome of known (or
potential) hosts for your gefs) of interest.

You can importthe host genomes into Galaxy using the GenBank Accession number of
the genome and the NCBI Accession Download tool that you used to download phage
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1. Step 1: Identify host genome(s) of interest and import genomic data into
Galaxy

Depending on your project aim(s), you may also wish to analyse the genome of known
(or potential) hosts for your p: hage(s) of interest.

You can importthe host genomes into Galaxy using the GenBank Accession number of
the genome and the NCBI Accession Download tool that you used to download phage
genomes.
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