Computational Infrastructure
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Brian Yandell, UW-Madison

high-throughput analysis of systems data
enable biologists & analysts to share tools
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experimental context

» B6 x BTBR obese mouse cross
— model for diabetes and obesity
— 500+ mice from intercross (F2)
— collaboration with Rosetta/Merck
e genotypes
— 5K SNP Affymetrix mouse chip
— care in curating genotypes! (map version, errors, ...)
* phenotypes
— clinical phenotypes (>100 / mouse)
— gene expression traits (>40,000 / mouse / tissue)
— other molecular phenotypes
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how does one filter traits?

» want to reduce to “manageable” set
— 10/100/1000: depends on needs/tools
— How many can the biologist handle?

* how can we create such sets?

— data-driven procedures
 correlation-based modules
— Zhang & Horvath 2005 SAGMB, Keller et al. 2008 Genome Res
— Lietal. 2006 Hum Mol Gen

* mapping-based focus on genome region

— function-driven selection with database tools
* GO, KEGG, etc
* Incomplete knowledge leads to bias

— random sample
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why build Web eQTL tools?

¢ common storage/maintainence of data

— one well-curated copy

— central repository

—reduce errors, ensure analysis on same data
« automate commonly used methods

— biologist gets immediate feedback

— statistician can focus on new methods

— codify standard choices
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how does one build tools?

no one solution for all situations

use existing tools wherever possible

— new tools take time and care to build!

— downloaded databases must be updated regularly
human component is key

— need informatics expertise

— need continual dialog with biologists

build bridges (interfaces) between tools

— Web interface uses PHP

— commands are created dynamically for R
 continually rethink & redesign organization
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perspectives for building a community
where disease data and models are shared

Benefits of wider access to datasets and models:
1- catalyze new insights on disease & methods
2- enable deeper comparison of methods & results
Lessons Learned:
1- need quick feedback between biologists & analysts
2- involve biologists early in development
3- repeated use of pipelines leads to
documented learning from experience
increased rigor in methods
Challenges Ahead:
1- stitching together components as coherent system

2- ramping up to ever larger molecular datasets
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User interfaces
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analysis pipeline acts on objects
(extends concept of GenePattern)
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pipeline is composed of many
steps

combine datasets

compare methods
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causal model selection choices
in context of larger, unknown network
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eQTL Tools Seattle SISG: Yandell © 2012 12




BxH ApoE-/- chr 2: causal architecture
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Model/View/Controller (MVC)

software architecture

* isolate domain logic from input and presentation

 permitindependent development, testing,
maintenance

Controller
Input/response

Model
domain-specific
logic

system actions

render for
interaction I

\ user changes

eQTL Tools \\ Seattle SISG: Yandell © 2012 f’ 17
~ ~ : - -

-~---————

mouse

500

400

300

200

100

0 2 4 6 8 10 12 14 16 20 24 28 32 36 42 46 50 56 60

L1 | 1 1=} | 1 | S Y N | {1 S N T T Y |
L1l ]

70 80 90 18




File Edit View History Bookmarks Tools Help
«-2>-FOoRE i wisc. _op.php =Lk K

Home

Wes've logped i 5 B S Yandel. Logoul Raw  Update Profle  *

Chromosomes 1-D Genome Scan of Clinical and

Data Source; 0 §3 s Dat
# LOD C MOM C PAT {ardy ket and lhver tissuts sce svadabie)
Sext @ Dotn O Male O Femsie (gnored for LD of cinacal trats)

Chinical Traits: E,

Genesi O Symbols & a_gene_id O a_substance_id ) sosession_code ©f Gene Name
Paste It here:
(o per rom)

Thastes: 62 fases 1 1ypa £ Adoose

ot Type: & 30d posmion) ) densey fstogram (For Raw Cata only)
Tescale LOOT Peaks O Mone
Chastering?
Threshobs: ) 05 Enter 0 - 1.0

e & e Oy

¥olabel: & Symbol O a_gene_id C) symbola_gene_id ) nane

tmage Sire: g 16 fnchest aghéi B fnches), Fos seze: (20 —. ]
ot Theet Leave tuavsk to use defaul titie.
] O st mant to downkoad extracted data and please do NOT perform analyss.
% ommeats _MGY Coonree tapdt . Tideament 1. &l dooanert L Trgbereounodt ToULrabmto.. S1MH0Sdc can

* - § 19405 @ @ < @ Now: Sunny, 81° F Wed: 85° F 5* Thu:

Download PDF Image

Mb

] ] 28 3o a0 as = 55 &0 m %80 85 80
P SR R R IR N OO ORI O NGl | P O P |
Chimeal Tot
Clinical Tot
Clireal Tot:
Mb B6=blue, Het=green, BTBR=red; femal lid, le=dashed
5§ 15 26 30 40 45 50 55 B0 o7 80 85 90
L B B e g - s
06 e,
g 04 HTHA=red
]
=
& 02
o
E
= 0D
7
1 -02
]
5-04- 86-biue
=08

eQ 20




automated R script

library("B6BTBRO7")

out <- multtrait(cross.name="B6BTBRO7",
filename = "scanone_1214952578.csv",
category = "islet", chr = c(17),
threshold.level = 0.05, sex = "both",)

sink("scanone_1214952578.txt")
print(summary(out))
sink()

bitmap("scanone_1214952578%03d.bmp*,

height = 12, width = 16, res = 72, pointsize = 20)
plot(out, use.cM = TRUE)
dev.off()
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