
Using	  public	  sources	  of	  data	  

H3ABioNet	  Data	  Management	  
Workshop	  



Data	  sources	  

•  Genotypes	  
– 1000	  Genomes	  
– HapMap	  
– dbGaP	  
– EGA	  
– GEO	  
– WTCCC	  
– PGP	  



Data	  sources	  

•  AnnotaGons	  
– Chip	  manufacturers	  
– ENSEMBL	  
– RefSeq	  
– dbNSFP	  



Tools	  

•  Google	  
•  Galaxy	  
•  PLINK	  (“PLINK	  2”)	  
•  ScripGng	  
– sed,	  awk,	  grep,	  cut,	  sort,	  uniq,	  parallel	  

•  Databases	  



Data	  QC	  issues	  

•  Genome	  build	  
•  AnnotaGon	  builds	  
•  IdenGfiers	  
•  Strand	  



Hi	  
	  
I	  would	  like	  to	  know	  how	  many	  SNPs	  contained	  in	  the	  Immunochip	  are	  
in	  the	  Illumina	  	  2.5	  Million	  SNPs	  chip.	  	  
	  
The	  Immunochip	  is	  an	  Illumina	  Infinium	  genotyping	  chip,	  containing	  
196,524	  polymorphisms	  (718	  small	  inserGon	  deleGons,	  195,806	  SNPs),	  
designed	  to	  perform	  deep	  replicaGon	  of	  major	  autoimmune	  and	  
inflammatory	  diseases.	  
	  
The	  2.5M	  Illumina	  chip	  promises	  to	  perform	  well	  in	  typing	  both	  
common	  and	  rare	  SNP	  content	  from	  the	  1kGP	  (MAF>2.5%)	  for	  diverse	  
world	  populaGons.	  This	  array	  contains	  tagSNP	  data	  from	  recently	  
released	  1000	  Genomes	  Project	  pilot	  data.	  
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Usenet	  post,	  1997	  

Some	  people,	  when	  confronted	  with	  a	  problem,	  think	  	  
“I	  know,	  I'll	  use	  regular	  expressions.”	  	  	  	  

	  
Now	  they	  have	  two	  problems.	  

	  
	  

	  



Galaxy	  



VisualisaGon	  in	  Trackster	  



1st	  agempt	  

Galaxy	  

UCSC	  table	  browser	  



UCSC	  table	  browser	  





2nd	  agempt	  

Galaxy	  

BioMart	  







3rd	  agempt	  

Galaxy	  

Illumina	  website	  

Custom	  cleanup	  



Manufacturer	  annotaGons	  





head	  immuno.csv	  
Illumina,	  Inc.	  
[Heading]	  
Descriptor	  File	  Name,Immuno_BeadChip_11419691_B.bpm	  
Assay	  Format,Infinium	  HD	  Ultra	  
Date	  Manufactured,11/01/2010	  
Loci	  Count	  ,196524	  
[Assay]	  
IlmnID,Name,IlmnStrand,SNP,AddressA_ID,AlleleA_ProbeSeq,AddressB_ID,AlleleB_ProbeSeq,GenomeBuild,Chr,MapInf
o,Ploidy,Species,Source,SourceVersion,SourceStrand,SourceSeq,TopGenomicSeq,BeadSetID	  
1-‐159076491-‐G-‐DELETION-‐1_P_F_1767851002,1-‐159076491-‐G-‐DELETION,PLUS,[D/I],
0049656396,ACAGCAATCCTGTGAGGTACTTATTATCACCCCCATTTTACTCAAGGGGG,,,36,1,159076491,diploid,Homo	  
sapiens,WTCCCseq,1,PLUS,TTTACTCTTAACAGCAATCCTGTGAGGTACTTATTATCACCCCCATTTTACTCAAGGGGG[-‐/
G]AAGAAAATTGAGGCTCAGAGAGGTTAATGAATCTGCCAGAGATCACAGAGCTTCTTTTTT,TTTACTCTTAACAGCAATCCTGTGA
GGTACTTATTATCACCCCCATTTTACTCAAGGGGG[-‐/
G]AAGAAAATTGAGGCTCAGAGAGGTTAATGAATCTGCCAGAGATCACAGAGCTTCTTTTTT,285	  
1-‐159093319-‐A-‐DELETION-‐1_M_R_1767851004,1-‐159093319-‐A-‐DELETION,MINUS,[I/D],
0043648403,TCTATTCTGCATATTAGTTGCCTGTAGGATTCATAGTTTGCAATTTTTTT,,,36,1,159093319,diploid,Homo	  
sapiens,WTCCCseq,1,PLUS,ATGTACAGTAAAGGAAACAATTCACAGAGTGAAAAGGCAACCAATAGAATAGGAAAAAAA[-‐/
A]TTGCAAACTATGAATCCTACAGGCAACTAATATGCAGAATAGACAAGAAATTCAAACGTC,ATGTACAGTAAAGGAAACAATTCAC
AGAGTGAAAAGGCAACCAATAGAATAGGAAAAAAA[-‐/
A]TTGCAAACTATGAATCCTACAGGCAACTAATATGCAGAATAGACAAGAAATTCAAACGTC,285	  



Steps	  

•  Extract	  columns	  wanted	  
•  Add	  end	  posiGon	  
•  Split	  by	  build	  numbers	  
•  Upload	  to	  Galaxy	  
•  Concatenate	  B36	  annotaGons	  
•  Limover	  to	  B37	  



#!/bin/bash	  
	  
#	  for	  some	  reason,	  the	  immuno	  annotaGon	  file	  has	  both	  build	  36	  and	  37.1	  annotaGons	  
#	  need	  to	  split	  them	  
	  
cat	  input/annot/immuno_beadchip_11419691_b.csv	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐e	  ".*\[[ACGT]/[ACGT]"	  \	  
	  	  	  	  	  	  	  	  |	  awk	  -‐F','	  '{if	  ($9=="36"	  	  )print	  "chr"$10"\t"$11"\t"$11+1"\t"$2}'	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐v	  -‐f	  skip	  >	  tmp/immuno-‐b36.bed	  
cat	  input/annot/immuno_beadchip_11419691_b.csv	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐e	  ".*\[[ACGT]/[ACGT]"	  \	  
	  	  	  	  	  	  	  	  |	  awk	  -‐F','	  '{if	  ($9=="36.2")print	  "chr"$10"\t"$11"\t"$11+1"\t"$2}'	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐v	  -‐f	  skip	  >	  tmp/immuno-‐b36.2.bed	  
cat	  input/annot/immuno_beadchip_11419691_b.csv	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐e	  ".*\[[ACGT]/[ACGT]"	  \	  
	  	  	  	  	  	  	  	  |	  awk	  -‐F','	  '{if	  ($9=="37.1")print	  "chr"$10"\t"$11"\t"$11+1"\t"$2}'	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐v	  -‐f	  skip	  >	  tmp/immuno-‐b37.bed	  
cat	  input/annot/humanomni25m-‐8v1-‐1_b.csv	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐e	  ".*\[[ACGT]/[ACGT]"	  \	  
	  	  	  	  	  	  	  	  |	  awk	  -‐F','	  '{if	  ($9=="37.1")print	  "chr"$10"\t"$11"\t"$11+1"\t"$2}'	  \	  
	  	  	  	  	  	  	  	  |	  grep	  -‐v	  -‐f	  skip	  >	  tmp/omni-‐b37.bed	  



head	  tmp/omni-‐b37.bed	  
chrY 	  21762685	  21762686	  200610-‐147	  
chrY 	  21779251	  21779252	  200610-‐148	  
chrY 	  21867854	  21867855	  200610-‐149	  
chrY 	  21751440	  21751441	  200610-‐150	  
chrY 	  21888865	  21888866	  200610-‐151	  
chrY 	  21730357	  21730358	  200610-‐152	  
chrY 	  21740450	  21740451	  200610-‐153	  
chrY 	  21753199	  21753200	  200610-‐155	  
chrY 	  21868776	  21868777	  200610-‐156	  
chrY 	  17286006	  17286007	  200610-‐158	  







I	  would	  like	  to	  view	  the	  allele	  frequencies	  of	  my	  
study	  populaGons	  and	  compare	  them	  to	  the	  
frequencies	  found	  in	  the	  HapMap	  populaGons,	  
for	  the	  following	  genes	  
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BioMart	  0.8	  



Data	  marts	  



Databases	  



BioMart	  

•  IntegraGon	  
•  Not	  “live”	  
•  R	  interface	  (biomaRt)	  



SQL	  query	  
•  SELECT	  main.rsid_106,	  main.chromosome_106,	  main.posiGon_106,	  afmap_mart.marker__allele_frequency_KHS__dm.a_freq_101,	  

afmap_mart.marker__allele_frequency_HER__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_STS__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_CON__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_ZUL__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_ASW__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_CEU__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_CHB__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_CHD__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_GIH__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_JPT__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_LWK__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_MEX__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_MKK__dm.a_freq_101,	  afmap_mart.marker__allele_frequency_TSI__dm.a_freq_101,	  
afmap_mart.marker__allele_frequency_YRI__dm.a_freq_101	  FROM	  afmap_mart.marker__allele_frequency_TSI__dm,	  
afmap_mart.marker__allele_frequency_CHD__dm,	  afmap_mart.marker__allele_frequency_ZUL__dm,	  
afmap_mart.marker__allele_frequency_KHS__dm,	  afmap_mart.marker__allele_frequency_LWK__dm,	  
afmap_mart.marker__allele_frequency_CHB__dm,	  afmap_mart.marker__allele_frequency_ASW__dm,	  
afmap_mart.marker__allele_frequency_JPT__dm,	  afmap_mart.marker__allele_frequency_STS__dm,	  
afmap_mart.marker__allele_frequency_HER__dm,	  afmap_mart.marker__allele_frequency_CEU__dm,	  
afmap_mart.marker__allele_frequency_MEX__dm,	  afmap_mart.marker__allele_frequency_MKK__dm,	  
afmap_mart.marker__allele_frequency_CON__dm,	  afmap_mart.marker__allele_frequency_YRI__dm,	  
afmap_mart.marker__allele_frequency_GIH__dm,	  afmap_mart.marker__associaGon__main	  main	  WHERE	  (main.genesymbol_103	  like	  '%BRCA2%')	  
AND	  main.id_106_key=afmap_mart.marker__allele_frequency_TSI__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_KHS__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_ASW__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_CEU__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_YRI__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_ZUL__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_CHD__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_JPT__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_GIH__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_STS__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_CON__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_MKK__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_MEX__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_LWK__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_HER__dm.id_106_key	  AND	  
main.id_106_key=afmap_mart.marker__allele_frequency_CHB__dm.id_106_key	  





RelaGonal	  



Galaxy	  











What’s	  next?	  

•  more	  samples	  
•  more	  variants	  
•  more	  data	  



BioQ	  (hgp://bioq.saclab.net/)	  







NoSQL	  based	  storage	  



Advice	  

•  Know	  the	  datasets	  
•  Understand	  what	  is	  going	  on	  behind	  the	  
scenes	  
– database	  queries	  
– where	  the	  annotaGons	  are	  from	  
– how	  measures	  were	  calculated	  

•  Make	  it	  reproducable	  


