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Bioinformatics Résumé

Computer programming applied to Biology
1997 Human Genome

LLNL.gov, Gene Logic, Celera
2004 Bacteria - Washington DC Anthrax

FBI - SAIC
US Navy - BioTeam.net
CSHL   454+GA2 Sequencing

2008 Plants - Netherlands



DNA = Genome
The source code for your body

~3 GB of text A, T, C, G
2 nearly identical copies (1 Mom + 1 Dad)
~20M differences among humans

Single Nucleotide Polymorphism 
SNP 
Pronounced 'snips'

Differences
Features? 
Bugs?

 



...TCCTCTGTGCCTGGTGGGGTGGGGGTGCCAGGTGTGT  
CCAGAGGAGCCCATTTGGTAGTGAGGCAGGTATGGGGCTA 
GAAGCACTGGTGCCCCTGGCCGTGATAGTGGCCATCTTCC 
TGCTCCTGGTGGACCTGATGCACCGGCGCCAACGCTGGGC 
TGCACGCTACCCACCAGGCCCCCTGCCACTGCCCGGGCTG
GGCAACCTGCTGCATGTGGACTTCCAGAACACACCATACT
GCTTCGACCAGGTGAGGGAGGAGGTCCTGGAGGGCGGCAG
AGGTCCTGAGGATGCCCCACCAC...

Chromosome 22    Position 40,856,638



...TCCTCTGTGCCTGGTGGGGTGGGGGTGCCAGGTGTGT  
CCAGAGGAGCCCATTTGGTAGTGAGGCAGGTATGGGGCTA 
GAAGCACTGGTGCCCCTGGCCGTGATAGTGGCCATCTTCC 
TGCTCCTGGTGGACCTGATGCACCGGCGCCAACGCTGGGC 
TGCACGCTACCCACCAGGCCCCCTGCCACTGCCCGGGCTG
GGCAACCTGCTGCATGTGGACTTCCAGAACACACCATACT
GCTTCGACCAGGTGAGGGAGGAGGTCCTGGAGGGCGGCAG
AGGTCCTGAGGATGCCCCACCAC...

Usually C but ...

SNP
rs1065852

http://www.snpedia.com/index.php/rs1065852


...TCCTCTGTGCCTGGTGGGGTGGGGGTGCCAGGTGTGT  
CCAGAGGAGCCCATTTGGTAGTGAGGCAGGTATGGGGCTA 
GAAGCACTGGTGCCCCTGGCCGTGATAGTGGCCATCTTCC 
TGCTCCTGGTGGACCTGATGCACCGGCGCCAACGCTGGGC 
TGCACGCTACTCACCAGGCCCCCTGCCACTGCCCGGGCTG
GGCAACCTGCTGCATGTGGACTTCCAGAACACACCATACT
GCTTCGACCAGGTGAGGGAGGAGGTCCTGGAGGGCGGCAG
AGGTCCTGAGGATGCCCCACCAC...

James Watson has T

SNP
rs1065852

http://www.snpedia.com/index.php/rs1065852


James Watson

"I metabolize β-blockers 
much more slowly than most 
other Caucasians. Before I 
had this knowledge, my use 
of β-blockers to control my 
blood pressure caused me to 
constantly fall asleep at 
inappropriate moments. 
 
Instead of a daily pill, I now 
take one every week."
 
                           - source 

 

http://www.futuremedicine.com/doi/full/10.2217/pme.09.62




 

  



Origins of SNPedia

 
Read our DNA in May 2007
How to interpret? 

Need a program 
Need a database 

Promethease 
is the program

SNPedia
is the database

Greg Lennon
 
 
 
 
 
 
 
 
PhD Genetics 

http://snpedia.com/index.php/User:Lennon


Notable SNPs

rs1815739  Fast vs slow twitch muscle formation
rs333          HIV resistance
rs601338    Norovirus resistance
rs6265        Learning

SNP Combinations
gs121 50% chance of Type-1 Diabetes 
gs152 FDA Warning: Plavix ineffective for you
gs116 Unable to taste bitterness
gs212 Maple Syrup Urine Disease
gs162 CYP2C9 poor metabolizers of Ibuprofen, Viagra, 
Tamoxifen, + 20% of all medicines

http://snpedia.com/index.php/Rs1815739
http://www.snpedia.com/index.php/Rs333
http://www.snpedia.com/index.php/Rs601338
http://www.snpedia.com/index.php/Rs6265%28A;G%29
http://www.snpedia.com/index.php/gs121
http://www.snpedia.com/index.php/gs152
http://snpedia.com/index.php/gs116
http://www.snpedia.com/index.php/gs212
http://snpedia.com/index.php/gs162






SNPs? ... InDels, CNVs, Epigenetics!

rs332 is a deletion of three nucleotides with 2 different 
insertion texts. 
dbSNP handles small indels

so does SNPedia
dbVAR is new, for larger structural variants 

SNPedia needs named features
not positions

�We also handle
rs15793179     animal snps
SL10030_490 plant snps
i3003626         23andMe's internal identifiers

http://snpedia.com/index.php/Rs332
http://www.ncbi.nlm.nih.gov/SNP/snp_legend.cgi?legend=snpClass
http://snpedia.com/index.php/Rs15793179
http://snpedia.com/index.php/SL10030_490
http://snpedia.com/index.php/I3003626


FAQ 2.1

1. use MediaWiki::Bot;
2. my $bot = MediaWiki::Bot->new({
3.         host        => 'www.snpedia.com',
4.         login_data  => { username => "MyBot",
5.                          password => "password" },
6.                           });
7.  
8. my @pagenames = $bot->get_pages_in_category('Category:Is_a_snp');
9. foreach my $pagename (@pagenames) {

10.        my $text = $bot->get_text($pagename);
11.        print "\n\n$pagename\n$text\n";
12.        my $newtext = $text . "{{Thing}}\n";
13.        $bot->edit($pagename, $newtext);
14. }

Bots do the dirty work 



Gbrowse                                     GFF

 

http://snpedia.com/index.php/Gbrowse


The Growth of SNPedia

These graphs show who made the FIRST 
edit on each page.

Growth in the depth and quality of each 
page is not visible in these graphs.



1st year, pre-Bot



1st year, pre-Bot



Month 13, welcome SNPediaBot



First 2 years

Lennon grows steadily

Cariaso is sometimes a bot



First 2 years

Lennon grows steadily

Cariaso is sometimes a bot



All time, by month





 

 



 Cariaso 4133
SNPediaBot 3644
JlickBot 6162
Jlick      144
Lennon 79
Kay 15
Meightysix 12

Active Users in the Last 90 Days



snp#    chromosome      position  genotype
rs3057       8       44603386     GG 
rs3934834    1         995669     CC 
rs11807848   1        1051029     CC 
rs334       11        5204808     TT 
rs1426654   15       46213776     AA 
rs9651273    1        1021403     AG 
rs1799945    6       26199157     GG

One Million line text file                             

Your raw data costs $500, $250, $48k...$1k

 

http://snpedia.com/files/promethease/inputs/example-demo.html


snp#    chromosome      position  genotype
rs3057       8       44603386     GG 
rs3934834    1         995669     CC 
rs11807848   1        1051029     CC 
rs334       11        5204808     TT 
rs1426654   15       46213776     AA 
rs9651273    1        1021403     AG 
rs1799945    6       26199157     GG

One Million line text file                             

Your raw data costs $500, $250, $48k...$1k

 

http://snpedia.com/files/promethease/inputs/example-demo.html


 

©

http://www.flickr.com/photos/grrrl/210589883/


 

©

http://www.flickr.com/photos/grrrl/210589883/


 

©

http://www.flickr.com/photos/grrrl/210589883/


snp#    chromosome  position  genotype
rs3934834  1        34628821      CC 
rs9651273  1        39028816      AG
rs334      1        65330201      TT
rs3057     2          766134      GG
rs11807848 2         8115765      CC
rs1799945  2        10002342      CG
rs1426654  2        12453229      AA 

One Million line text file                             

Promethease takes this file

 



snp#                          genotype
rs3934834                         CC 
rs9651273                         AG
rs334                             TT
rs3057                            GG
rs11807848                        CC
rs1799945                         CG
rs1426654                         AA 

One Million line text file                             

Promethease takes this file

 



snp#   Population Frequency   genotype
rs3934834        100%             CC
rs9651273         32%             AG
rs334            100%             TT
rs3057            18%             GG
rs11807848       100%             CC
rs1799945          9%             CG
rs1426654          ?%             AA

Promethease adds data

 



snp#          Pop. Freq.      genotype
rs1799945          9%             CG
rs3057            18%             GG
rs9651273         32%             AG
rs1426654          ?%             AA
rs3934834        100%             CC
rs334            100%             TT
rs11807848       100%             CC

Promethease sorts what is common

 



snp#        Pop. Freq.        genotype
rs1799945       9%                CG
rs3057         18%                GG 
rs9651273      32%                AG
rs1426654       ?%                AA
rs3934834     100%                CC 
rs334         100%                TT 
rs11807848    100%                CC 

Common SNPs are less interesting

 



snp#    Pop. Freq. Magnitude  genotype
rs1799945     9%                  CG
rs3057       18%                  GG
rs9651273    32%                  AG 
rs1426654     ?%                  AA 
rs3934834   100%                  CC 
rs334       100%                  TT 
rs11807848  100%                  CC  

Magnitude = Importance

 



snp#    Pop. Freq. Magnitude  genotype
rs1799945     9%                  CG
rs3057       18%                  GG
rs9651273    32%                  AG  
rs1426654     ?%                  AA 
rs3934834   100%        0         CC 
rs334       100%        0         TT 
rs11807848  100%        0         CC 

Magnitude = 0 = Common = Normal

 



snp#    Pop. Freq. Magnitude  genotype
rs1799945     9%                  CG
rs3057       18%        2         GG
rs9651273    32%                  AG  
rs1426654     ?%                  AA 
rs3934834   100%        0         CC 
rs334       100%        0         TT 
rs11807848  100%        0         CC 

Magnitude = 2 = Hmm, interesting

 



snp#    Pop. Freq. Magnitude  genotype
rs3057       18%        2         GG
rs1799945     9%                  CG
rs9651273    32%                  AG 
rs1426654     ?%                  AA 
rs3934834   100%        0         CC 
rs334       100%        0         TT 
rs11807848  100%        0         CC

Sort by Magnitude, Pop. Freq

 



snp#    Pop. Freq. Magnitude  genotype
rs3057       18%        2         GG
rs1799945     9%        3.1       CG
rs9651273    32%                  AG 
rs1426654     ?%                  AA 
rs3934834   100%        0         CC 
rs334       100%        0         TT 
rs11807848  100%        0         CC  

Magnitude = 3.1 = More Interesting

 



snp#    Pop. Freq. Magnitude  genotype
rs1799945     9%        3.1       CG
rs3057       18%        2         GG
rs9651273    32%                  AG 
rs1426654     ?%                  AA 
rs3934834   100%        0         CC 
rs334       100%        0         TT 
rs11807848  100%        0         CC  

Important stuff at the top

 







A Real Report



 

Promethease Report

http://snpedia.com/files/promethease/outputs/2010-js1/genome_Lilly_Mendel_Mom__20080505171156_ui2.html


rs2395029 "exciting to see the Abacavir 
example come forward this past year 
where hypersensitivity reactions are 
almost entirely predictable by a genetic 
test. It was good to see that that was 
well demonstrated in a carefully 
controlled clinical trial… [and that] led to 
a clear change in the FDA labeling."
                                   
                                      Francis Collins  MD PhD 
                                      Director of the NIH 

http://snpedia.com/index.php/Rs2395029
http://www.genomeweb.com/node/911012?emc=el&m=302058&l=1&v=5f90f5d9b1


Thank you to
MediaWiki
Semantic MediaWiki
Semantic Forms
pywikipediabot
Mediawiki::Bot

Questions?


