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Introduction

• RNAnet is a map of human gene expression
• Derived from 40000 Affymetrix GeneChips 

(da Silva Camargo) and 30000 human genes defined by 
Ensembl (Sanchez-Graillet, Rowsell)

• RNAnet contains all 290 million pair-wise 
correlations. 

• Offline analysis based on R and unix scripts
• Concentrate upon PHP, JavaScript, to drive firefox 

mycoplasma contamination example.



Mycoplasma Contamination
• Affymetrix probeset 1570561_at turns out to 

measure bacterial contamination not human
– “Unexpected presence of mycoplasma probes on 

human microarrays”, Biotechniques. 
• Use RNAnet to display normalised HG-U133 

data from 2700 samples in a few seconds. 
(Typically experiments use a few microarrays.)  

3W. B. Langdon, KCL
RNAnet

http://bioinformatics.essex.ac.uk/users/wlangdon/rnanet/correlation.html
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Typical human samples do not 
express this mycoplasma gene

Communicate between 
screens via #URL



scatter.html
<body onload="initialise_scatter();" 
onpageshow="if (event.persisted)  initialise_scatter();"> 
<canvas id="square" style="position: absolute; z-index: 1; TOP: 0px; 
Try switching to modern web browser </canvas>

JavaScript to get data 
and plot it

Communicate between 
screens via #URL



scatter.js ↔ server (php)
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getprobe (JavaScript)
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All data from server is cached
Tell user request is active

Check reply matches request

Extract two bytes at a time, 
convert to ok flag and real



net.js fetchURL (synchronous)

Talk to server and wait 
for all of its reply

Try and tell user 
what is happening



probedat.php

Send data back (as text)

Header identifies data and size

Look up probeset (binary chop)
Read data (fseek, fread)

probedat.php?1570561_at,PM,1



Down side - PHP
• PHP file access simple to use but limited to 

files of a few MB
• PHP random access (fseek) limited to 2Gbytes 

(we used 4 files).
• Overhead of generating text from numbers is 

high (15sec/MB):
– Also high overhead on user’s browser 

interpreting/displaying big html
– Have to save binary file and pass its URL to 

user, but then must manage temporary 
files/URLs.
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Down side - Desktop
• Synchronous fetchURL ok but server requests must be fast. 

– Colouring buttons browser may delay showing change
– Status line does not work as advertised. 
– Ok for user feedback

• Screens made by JavaScript, forward/backward not as user likes 
– #URL provides way of communicating between screens. 
– Avoid user re-entering data. Keep browser responsive (no 

heavy CPU).
– Encourage users to open new tabs instead.

• Cache allows browser to burn memory not network latency
• Use plain text where feasible
• Not multi browser (too labour intensive). Firefox  <canvas> 

• Better ways?
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Conclusion
• Web browser offers fast route to user’s desktop

– No installation overhead
• Data are published Affy GeneChips. They cover virtually 

all medically interesting human tissues.
• RNAnet 

http://bioinformatics.essex.ac.uk/users/wlangdon/ allows 
specialist to interactively explore millions of RNA 
expression data and their correlations.
– Presented at UKAffy and EMBO 2008. Essex technical report 

CES-486.
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http://www.essex.ac.uk/dces/research/publications/technicalreports/2008/CES-486.pdf


END
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Usage

• RNAnet use  362156.  More than 96% of use by web spiders.
• Netstat estimates real usage (excluding Essex and King’s) 2939
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Human Gene Co-Expression
• Correlations between human exons are highly non-random. The 

network formed by pairs of strongly correlated exons is a “small 
world”:
– No exon is strongly correlated with all others
– 2% exons are strongly correlated with >1000 others
– Most exons are strongly correlated with <48 others
– By using multiple steps most exons can be reached
– 12% of exons not strongly correlated with any others
– Some “small world” power laws found.    

• RNAnet is an interactive tool to explore RNA expression (protein 
gene and non-protein coding) of thousands of published 3’ 
GeneChips covering virtually all medically interesting human 
tissues.
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Converting Ensembl exon id to Affy probeset
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namedat.php
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