RNAI screening reveals proteasome- and Cullin3-dependent stages in vaccinia virus infection.

J. Mercer, B. Snijder, et al.

Manual for DAVID and STRING network analysis via Matlab.

The published code should contain the following files

4\

draw_david_network.m

Sup. Figure 1: Matlab script that parses a DAVID
functional annotation clustering file and displays it in
Cytoscape

o)

draw_string_david_combination_network.m

Main Figure 1B: Matlab script that parses both a
DAVID function annotation clustering file and a STRING
network file, merges them as network and displays the
result in Cytoscape

new_david_gene_symbols_high.txt

Example DAVID functional annotation clustering file
(tab separated txt file, downloaded from
http://david.abcc.ncifcrf.gov/summary.jsp )

new_string9_genesymbols.txt

Example STRING network file (tab separated txt file,
downloaded from http://string-db.org/ )

i

cytoscape.m

Matlab function that locates your cytoscape
executable, and imports a network and its attributes
from Matlab into Cytoscape.

4

parseDavidFAC.m

Matlab function to read in downloaded DAVID
Functional Annotation Clustering files.

)

parseStringNetwork.m

Matlab function to read in a downloaded STRING 9
network file.

vizmap.props

Cytoscape vizualisation properties file for
“draw_david_network.m” demo.

vizmap_combined.props

Cytoscape vizualisation properties file for
“draw_string_david_combination_network.m” demo.

List of files included in the source code directory (excluding this readme file)

To run the code: demo mode

Using MATLAB (http://www.mathworks.ch/products/matlab/index.html), either run

“draw_david_network.m” or “draw_string_david_combination_network.m”. Running the code

Run Fie
View Help f

Open Outside MATLAB

in Matlab can be done for instance by changing the “Current Folder” from
Matlab to the directory containing the downloaded published code, and
e @[ then right-clicking either file in the “Current Folder” window and selecting
Cpantee “Run File” (see figure on the left). Alternatively, you can double click the .m

files in Windows Explorer or Finder on Mac to open it in the Matlab editor,
and run them by pressing F5 (on PCs) in the Matlab environment.

«.| Make sure Matlab can see and write into the contents of the directory that

contains the published code, by either adding it to your Matlab path or by
changing the home directory to the directory containing the code.

Page 1of6



http://david.abcc.ncifcrf.gov/summary.jsp
http://string-db.org/
http://www.mathworks.ch/products/matlab/index.html

RNAI screening reveals proteasome- and Cullin3-dependent stages in vaccinia virus infection.
J. Mercer, B. Snijder, et al.

The first time you run either of these scripts, you will (likely) be asked you to locate the Cytoscape
executable on your computer:

g ~
4\ Please locate your Cytoscape.exe file @
Look in: | | Cytoscape_v2.8.1 j & 5 EE
= MNarme . Date modif.. Type Size
el
*ﬁac:es Application (1)
@ Cytoscape.exe 11/02/201...  Application
! File folder (5)
Desktop . installd; 22/03/201..  File folder
> v . docs 22/03/201...  Filefolder
—‘_'U'I J licenses 22/03/201...  Filefolder
Libraries
, plugins 12/08/201...  Filefolder
'L-.\ . sampleData 22/03/201...  Filefolder
Computer
)
AL
Metworl
‘ m
File name: | j =
Files of type: |Cytc-sca|:-e executable (Cytoscape.exe) J Cancel

Cytoscape is a general tool for the visualization and manipulation of networks, and it’s free. If you do
not have it installed, you can go to http://www.cytoscape.org to install the latest version. On PCs the
executable is the “Cytoscape.exe” file in the Cytoscape directory usually present in your Program

Files directory, and on Macs it is “cytoscape.sh” in the Cytoscape directory in your Applications
folder.

When the functions run successfully in demo mode, Cytoscape should start and you should see
either of the following results:

O Cytoscape Desktop (New Session) | 2| E
File Edit View Select Layout Plugins Help

(=2=| QQQ@“@@\M iy [ sewer B

Soptot anel L) tpaz9Tace2 3ac 4249 a5u1 _Wif703254953 [o[®

T2 Network | vizMapper™ | Editor | Fiters

Network Nodes Edges ‘

m;um,.:‘:

g0 e 1
,,,mums)g

’.‘I 7  motal [
==0.9inding AE -qm
) lrﬂ (E=1.

Data Panel

E]D Elfmbi

motcistersze | matEmcmentoepercuster | celCiustetumber

Node & e —

Welcome to Cytoscape 28 1 Rigntclick + drag 10 200 Micale-click + drag 1o PAN

draw_david_network.m demo output
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3 Cytoxcape Deskiop (New Session) v

Fle Edit View Select Layout Phugins Melp

BEQAAQAR @ B @ 4y E = =
Contro Panel 51 [ to6Tafdfo 1061 4228 5668 7 eBc 28156 >

T2 Network | yaMapper™

“mtvork Mo, Ed

HOEE
o

Edge Attribute Browser | Network Atrbute Browser

cebCusterPerGane matCombinedCh.sterDs cedCombinedodeshaces

HeeR

Next, select the “Apply force-directed layout” button (
formatted network view:

) within Cytoscape to get a nicer

€3 Cytoscape Desktop (New Sessicr) 0

File Edit View Select Layout Pluges Help
EEQAACR |@§ D By

Control Panel el

Data Panel

H 8’8

Node Attrbute Browser | Sdge Attribute Bromzer | Network Atirbute Srowser

cefClsterPerGene matCombinedCusteriDs cedCombinedNodeshapes

B

HmeeR

Nicely formatted draw_string_david_combination_network.m demo output

See the Cytoscape help, manual and website (http://www.cytoscape.org) for further instructions on

how to work with Cytoscape.

Note that minor differences between the manuscript figures (Mercer, Snijder, et al) and the demo
figures generated by the Matlab code occur do to gene annotation mapping errors that were

manually corrected for the manuscript.
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To run the code with your own DAVID and STRING files

Open either script file in the Matlab editor and change the following lines in either

“draw_david_network.m” or “draw_string_david_combination_network.m”:
boolRunDemo = true;
to

boolRunDemo = false;

NESH| $RR20 |83 - Aei| k- -8X0RE BB |sted Base -] fi
CoaE

8@ -0 |+ |~ |x | #% O

% parse the output from the DAVID Functional Annotation Clustering and draw
v it in a Cytoscape network.

%
%
%
% see for DAVID: http:/fdavid.abcc nciforf.gov/summary. jsp
% see for CYTOSCAPE: hitp://wuw.cytoscape.org

%

& This is an example david file (passing gene symbols}). If the file is not
% found, parselavidFAC will ask the user to locate a walid file.

EEEE R S
% a couple of parameters %
AEERAERAEEREEERRA R RN REES

% draw all overlap edges above the first threshold
- intPrimaryThreshold = 0.75;

% and add the single highest edge for all unconnected nodes
18 - intsecondaryThreshold = @.1

B e B
S i G R DO D S1 O G R

% wether to run demo mode, or ask the user to locate the files...
boolRunDemo = true;

% boolRunDemo = false;

b S R
e S|

]
B o
'

BRI RMOR

0o R

Edit the .m files to switch demo mode off.

Running the code with “boolRunDemo = false” will result in the code asking you to locate your

downloaded DAVID and / or STRING files, as shown in the figures below. See the manual further

below for instructions on how to get DAVID and STRING files for your own data.
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F B
4\ Please select a DAVID Functional Annotation Clustering file ﬂ
Look in: I | source_code j 4= e B
g Mame = Date modif
ey
"‘:.; ) eytoscape it 16/12/2011
Recent Flaces
| new_david_gene_symbals_high.tt 18/11/2011
- | new_string9_genesymbols.td 18/11,/2011
Desktop
=
Libraries
A
Computer
@
Network
4 | i 3
Filz name: I j Open
Files of type: IDA‘u’ID Functional Annotation Clustering file [*td, s, * xdsd) j Cancel |
|
L%

Select your DAVID functional annotation clustering file

F B
4\ Please select a STRING network file ﬂ
Look in: | source_code j 4= 5 EF
l_-_ = Mame = Date modif
ce b
Recert Places =l oyto scap-e.trt - 16/12/2011
| new_david_gene_symbols_high.bd 18/11/2011
- £ new stringd_genesymbols.td 18/11/2011
Desktop

Type: Text Document
S__ o Size: 254 KB
= Date modified: 18/11/2011 09:50

E& [

Computer

@

Metwork

4| m 3

File name: Inew_stringﬁgenes:ﬂ'nbols.bd j Open

Flesof ype:  |STRING Network il “bq) =l Cancel _ |
4

Select your STRING network file

How to obtain the STRING and DAVID input files

String (http://www.string-db.org) and DAVID (http://david.abcc.ncifcrf.gov/tools.jsp) are different
web-services that analyse properties of genes and gene-lists. Both have their own manuals, which
you can find on the websites. However, below is a short set of instructions aimed to get you started.
Please use gene symbols in DAVID, as STRING returns the gene symbols for each mapped gene,
which we use to connect the network. Note that mismatches can occur, and can be manually
tweaked in the input files.
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STRING: go to the String website (http://www.string-db.org), click multiple names, enter your list of
gene symbols, click save (disk icon below network),

This is the evidence view. Different line colors represent the types of evidence for the association.

iy — % —winiy Dl ey e <

confidence evidence actiens interactive  advanced mora less

p-1-)
T save current network to disk (various formats) L

and save the "Text Summary (TXT - simple tab delimited flatfile)" on your local drive.

Text Summary
“=="jimple tab delimited flatfile)
Open fink in new tab
Open fink in new window

Open link in incognito window

Save ik as..
s laGuaReic],  Copyink address teems Sandards Pustve

Inspect element

DAVID: go to the DAVID website (http://david.abcc.ncifcrf.gov/tools.jsp) (If you go to the DAVID

home page, click on the shortcut to “Functional
. v _ .‘!& Functional Ani . ” " "

A S BV BaTannse SRERREEEERE  Annotation”), select "upload" on the left panel, (step 1)
Home | Start Analysis = Shortcut to DAVID Tools  Technical Center Downloads & paste your Iist Of gene Symbols into the fleld'

Upload List Background

Fun
PUrTIS—— (step 2) select "official_gene_symbol" as gene identifier,
ﬁm ey Concets: (step 3) click on "gene list", and (step 4) submit list. On
the left, be sure to select the correct species, and click the
e DAV &7 = seaned o e oA el "Select Species” button. Next, click on the “functional

NCBI, PIR and Uniprot/SwissProt. The DAVID G

over 65,000 species mte tsmilen uniauz el gnnotation clustering” link, and click on the "functional

s

annotation clustering" button. Set the classification
stringency to "high" and press "rerun using options". Now click the "Download File" link (see below),
and save the file as text file to your local drive.

§ DAVID: Database for Annotation, Visuslization, and Integrated Discovery (Laboratary of b pathogenesis and Bicel (LIE; Nati of AL, b EL

I ) david.abce neifert gow termiterr

A & \ DAVID Bioinformatics Resources 6.7
“ & DATARS National Institute of Allergy and Infectious Diseases (NIAID), NIH

Functional Annotation Clustering

Help and Manual
Current Gene List: demaolistl
Current Background: Homo sapiens
155 DAVID IDs I
B Options Classification Stringency |High [+

| Rerun using optians | [ Create Sublist |

71 Cluster(s) H pownload File

Annotation Cluster 1 Enrichment Score: 454

SP_PIR_KEYWORDS hems BT m 8 4.0E-5  4.3E-3

GOTERM_MF_FAT heme binding BT - 8 1.0E-4 1962

SP_FIR_KEYWORDS chramaprotein RI - [ 1.18-4 S5.5E-3

GOTERM_MF_FAT tetrapyerale binding RT - 8 1,564  1.9E-2
Annotation Clusier 2 | P_Value | Benjam;

SP_PWR_KEYWORDS antibictic BT = 3 1764 7.9E-3

SF_PIR_KEYWORDS Antimicrobial RI - & 164  BSE-3

e AT defense response o bacterium Bl = 7 8.96-4  34E-1
Annotation Clester 3

UP_SEQ_FEATURE domain:Tg-like C2-type 1 BT = 8 6364 1361

UP_SEQ_FEATURE domain:tg-like C2-type 2 RI - L] 6.4E-4  G.8E-2

dani 3 awnload/tt_S4FCI4EDFDTTIIM0TESTI2 00

Download the DAVID Functional Annotation Clustering file as text file.
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