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Algorithm Control? Parameters strands? Map? Significance score FDR measure? TF/histones?
CSPF control or IP only read length merge strands N simple height criteria ROC curve both
no orientation no shift {empirically)
XSET IP only fragment length merge strands Y  simple height criteria FDR estimate using both
orientation no shift Poisson distribution
Milckelsen et al. |P only no orientation no merge Y p-values from no official FOR both
no shift permutations
MACS control or IPonly  fragment length shift reads N Poisson p-values FDR estimate by both
orientation merge strands peaks in control:IP
no duplicated reads
QuEST control orientation shift reads N kernel density FDR estimate by better for TF
merge strands estimation permutations of the
control
FindPeals IP only fragment length no merge N simple height criteria FDR estimate by both
orientation no shift permutations of the IP
SISSR control or IP only fragment length no merge N compares reads on FDR estimate by better for TF
orientation no shift different strands peaks in
background:IP
Kharchenko et al. control orientation no merge N Poisson distribution FDR estimate by better for TF
no shift permutations of the
control
PeakSeq control fragment length merge strands Y  sample normalisation FDR estimate, g- both
orientation Binomial distribution values
(BH correction)
BayesPeak control or |P only fragment length no merge N negative binomial posterior enrichment both
orientation no shift distribution, Bayesian probabilities

posterior probabilities

Spyrou et al, BMC Bioinformatics 2009, 10:299
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Two types of complexity in high throughput data processing — (1) difficult math

[(®ly)

S S 35 SERR Ry P

de{f.r} i=

[(®]y) is the complete-data log-likelihood, given by

) Ga(ugix|2,2) ]}

1 k=1

Ty G

2
Ugir [ d; = [a
= E E E Zdik {100 wy — log ogr — log — ;”;‘ ( , ﬂ) + log ugir — 2ugir + log 4}
T4

de{fr} i=

1 k=1 k

and [ the log prior ‘penalty’ on (4. crf 0?), is given as

prior:

pll(}l

20 — 1

z {log[a;f - crr_kz}} . (6)

k

Z{[UH + 0 2)[p(0k — €+ 28]} +

E-Step: Given the current estimate @~ for ©, the conditional expectation of the penalized

log complete data likelihood is given as

QeeT)

El(6y) |("j ] +‘Fp1101

]

1 — pa\° ,
= Z Z Zzﬂ% {100 Wy — 100 T — ’”fhk (f : Ud;”dk) } + A LT)

de{f.r} i=1 k=1 k

where A is a constant with respect to the parameter vector ©. Given this, the E-step

(Peel and McLachlaxl, 2000) consists of computing the following quantities

- d oo n _ Wity (di|par, oar) ,
Zgir = L Z - i ® = - " 8
dik (Zaxilya ) S wnta(dil i, oar) (8)
- d e -T) ;
Udip = -jdL{--"'dik|ydir Zar = 1,07) = 5 LQ)

4+ (di = par)? /o,

Zhang et al, Biometrics 2010, Jun 15t [Epub ahead of print]



Two types of complexity in high throughput data processing — (2) difficult choices

e.g. for ChlP-seq:

Average fragment length

Scan window size

Mapability measure

1 A
e Read count significance threshold 7
> ,’
» Background reads distribution = o
e Sensitivity vs. specificity 3
0 >
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DNA sequence variations affecting cellular signaling genes in two individuals
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Clinical assessment incorporating a personal genome

(Stephen Quake’s genome) www.thelancet.com Vol 375 May 1, 2010
Disorder n
> — Obesity 13
»— — Coronary artery disease 10
> — Type 2 diabetes 42
 — - Depression q
> — Prostate cancer 18
— — Asthma 2
< — Hypertension 2
— — Myocardial infarction 7
> — Pseudoexfoliation glaucoma 2
»— — Psoriasis 13
»— — Non-Hodgkin lymphoma 8
> — Rheumatoid arthritis 12
— — Age-related maculardegeneration 2
4 — Colorectal cancer 12
CIJ% 1IO% ZID% 3|O% 4IO% SIO% E!ID% ?6% 100%
Clinical risk (%)

Myocardial infarction
Gene* SNP location Patient LR Studiest Samples: Post-test
genotype probability
(%)
2:0%
LPA rs3798220 (T 186 2 17031 37%
THBS2 rs8089 AC 1.09 1 4868 4-0%
LDLR rs14158 GG 288 1 3542 10-6%
LPC rs11630220 AG 115 1 3542 12-0%
ESR2 rs1271572 CcC 073 1 3089 0.1%
rs35410698 GG 103 1 1094 9.4%
FXN rs3793456  AA 094 1 1094 89%
| T |
1 10 100
Risk (%)




il CRdata.org

The Better Way to Crunch data

« Use privately, or share data & R scripts

% Access the power of R through point & click menus

% Run your analysis on the Amazon cloud

- free for small jobs, or

- buy virtually unlimited resources directly from Amazon

Proceed as a guest user

R Script Dev Guide User Guide Register Log In

10l CRdata.org == T O L E T

Manage Scripts

Home CRdata.org
R Scripts Every day researchers lose valuable time waiting for computations on their desktops. CRdata.org frees your desktop
for other work while our servers analyze your data in the cloud.
Data
You can use CRdata as a private resource, share your data and R scripts with selected others, or with the whale
Queues community

Processing Nodes
Run analyses

Groups

To ensure, you have access to the latest resources, all R and Bioconductor libraries are updated nightly on CRdata.

CRdata is free & open source

Programmer Guide Get the source code

Users' Blog  About Us  Privacy Policy  MIT License

Done

T T 1@ et

h o [ Hm00E -



Scripts:

view

create

' I|I| CRdata.org

€« cC N % hitpedferdata. arg/r_scripts/new

Home

F. Scripts

Diata

Cueles
Processing Modas
Run analyses

Groups

Source code:

W0 =1 o0 s Ld D

o T T e I S o Sy
[ o AU - A P S U Sy S

## setup,

wersion <- '0.0.6'
#<crdata textrScript wersion: </crdatatextx
#<crdata objectxwersion<d/crdata object>
CEDATA SOURCE R FILES <- TRUE

if source'd in scripts

[interactiwve() ||

{exists|"CRDATA SOURCE B_FILES") &s get|"CRDATA SOURCE R_FILES™)))

require (BEiobasze)
require (Category)
require (KEGG. db)
require (MLInterfaces)
require (RColorErewer)
requireiatfy)

require (annotate)
require (bioDist)
requireigenefilter)
require (limma)
require malticore)
require (vsn)

Manage Scripts

Use the interactive interface below to manage your R scripts.

Source code

ar switch back to uplaad file

Seript Hame

Approx. CPU requirement
| =

Visibility

| private =

Do you want to provide a small tooltip or a full help

page?

| -rede RSCript g

Describe script inputs one by one

Parameter name
Display name
Type

[List =

Values

Meeds to be separated by commas

LT e

Tag list

Meeds to be separated by commaz

Parameters list

MName Actions

Mo parameters.




Home

R, Scripts

Crata

CLeLes
Frocessing Modes
Run analyses

GroLps

New Job

Choose script to run
Laslo et al Mac ws Neutrophil cell fate switch

Type at least 3 chars and select a name from the list

Name your jobh

Choose Jobs Gueue

[Public =

Parameters

Initial {minimum} value of input to PU.1 (Float)

0.1

Higher value of input to PU.1 (maxP in the script)
{Float)

2.0

Max expression rate of Egr (alpha) {Float)

5.0

C/EBPalpha expression level (held constant) (Flo
0.1

feedback nonlinearity coefficient {n, Hill-like} {Flq

4
Time at which PU.1 switches to high {A.1.) {Inte g4

30

Help with chosen script...

[ R output ®

= N bk d hittp:fordataapp. 53, amazonaws. com/results/1247-589348088CE0028a8050ac . # O~ &~

Time course simulation of Laslo et al's model of macrophage development

PU1=blue, Egr=green, Gfi=red
{f
|
3 e |
= -
c
k-]
8
o
I
o |
o
o
T T T T T T
0 20 40 :11] 80 100
Time (A.U.)
alpha e n
200 0540

=l

Total time simulated {Integer)

100

' Create Job or Cancel




Manage script files and directories

Manage Scripts

Use the interactive interface below to manage your R scripts,

[ Search | Add Script

Wiew all records

Home Script type:
R Scripts
My Private Files =El sequenceDifferentialExperssion (RNA-seq) Wigw
Data
LCRdata Core a7 sequenceCountsPerTranscript (RMA-seq) Wigw
Development
QLELEs
Team
Processing Modes raiiv_crdata group 59 affyContinuousGeneset Wiew
all 57 affy Cluster Wigw
RLN analyses
5& affyClassify View
Tag cloud
Groups 9 . 55 affyHeatmap Wigw
if ifelze CJSI
raphuiz rma-seq 107 PICS plot demo Wigw Edit Destroy
Tags! bioconductor affymetrix differential expression | coerdi b
e B : 2 ¢+ 5 et

humerated  data out

trest test hi . .
TR mashine Selected script details

When who JobName Time Status farning grn
ntinuous affyDifferentialExpression R Documentation
2010-07-24 18:46:34 UTC affyDifferentialExpression 51ls  Done Lpression gillespie
2010-07-24 18:44:40 UTC  Harnid SUDO Update  [ReisllaXe
odule  biomart
2010-07-01 21:39:05 UTC Harmid CRdata team cont+1 test 55z Done Description
Z010-06-28 05859 UTC Martin Morgan Update This script creates a 'top table' of probesets that are differentially expressed between CEL
2010-06-26 14:55:08 UTC  Martin Morgan Update files that have been assigned to one of two groups,
Usage
affyDifferentialExpression(dataset, preprocess = c("rma”, "vsnrma"),
N N N N N N ] N N N N N N N | | ] covariate)
Avg, rating - 3 votes Awg, rating - 3 votes Awqg. rating - 3 votes Awg, rating - 3 wotes Arguments
(2} 5 star: [l (1) 5 star: [l (1) S star: (o
(1) astar: [ (2) astar: [ () astar: [ (2 : : . ) ) )
{0 3 star: {0 3 star: o) 3 star: [l i1} dataset &°zip” archive containing (a) Affymetriz CEL files and (h) a ‘targets.csy” file,
(0 > star: () > star: (0} 5 star: (ol The ‘targets.csv’ file is a comma-separated table, as might be exported
' ' ) from Excel. The file muwst contain a column ‘FileMame” that references each
(o) 1 star: )] 1 star: (o) 1 star: (o)

CEL file in the archive to be included in the analysis.

+ Rate this script




Manage Jobs Queues

Use the interactive interface below to manage your Jobs QueLes,

Harme

R Soripts

Data

Cueles
Frocessing Modes
RLun analyses

Groups

New Queue ’

Name

Hamid's Private &

M Autoscale

Minimum nr. of processing nodes to be associated

a

Maximum nr. of processing nodes to be associated

a

Set nr. of jobs after autescale process for nodes starf

a

Set maximum idle time for a processing node

a

Set maximum waiting time for a job to be processed
{in minutes)

0
AWS Key
[HE private keys |
Visibility
[private =

2 Uueue or Cancel

Manage Processing Nodes

Use the interactive interface below to manage your Processing Nodes,

Haorme

R Scripts

Data

QueLes

Frocessing Modes

RN analyses

GroLps

New Processing Node

Choose jobs queue

|Harnid's private Q

AWS Key

[

[HE private keys

Ec? instance ami

|64 hit

Ec2 instance type

[m2 dxlarge

[

or manually create a node

40 O

: or Cancel




Summary

Empowering individuals, labs, and consortia

An analysis portal for (all) public data

A place to explore and replicate published work

A place to compare quality of available data & methods

To come
Support for multiple languages & Clouds

Strong data encryption for individual genomes

Interactive graphics

Semantic searches
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Inter-individual variations are only accounted for at clinical trials & beyond

Typical drug development process

In-Silico / high throughput screening

-

Lead c

o

mpounds

-

Lead optimization

-

Candidate drug(s)

-

Tests on cell lines (efficacy)

Animal tests (safety)

: B

Human trials



ENCODE Transcription Factor Binding Sites by ChIP-seq from HudsonAlpha Institute

Cell Line
Factor

BATF *1-]
BCL3 [*-
BCL11A[*-]
BHLHE40 [ *[-]
EBF |*|-

p300 [+]-]
paxs-c20[+[-]
PAXS-N19 [*]-]
Phy3 [+ -]
Pol2 [*[-]
Pol2-4H5 [+
pompz [*+1-]
pua =]
RXRAL*I-
sin3Ak-20 [+]-]
sp1[+[-]
TAFL[*1~
TcF12 [+1-
usk1[+[-

ZBTB33 [*1~

Input [ * 1~
Factor

Cell Line

hall N, ||

PANC- SE-N- SE-N-
GM12891 GMI12892  Jwkat 1 PFSE-1 MC SH RA UST Cell Line
+ | = + |- 4| = 4| = 4| = + |- + |- + |- Facionr

LY

=

JEU R S S G B B I R |

ENCODE Caltech RNA-seq (Barbara Wold’s lab)
Maximum display mode: [hide  |-| | Submit | Besetto defaults

Select views (help):

Plus Raw Sigpallfull = Minus Raw Signal Iful\ 'I Raw Signal IfuII 'I Splice Sites I syuish  |x

Select subtracks by read type and cell line:

Replicate: W 1 ¥ 2 W 3 ¥ 4
1= AN Single
Strand-
Single Specific Pamed
Read Type 31nt T5ut T5nt
Cell Line +|- +| = +] -
GMI12878 *1- I~ |1 o2
HILhESC (*17)| s s . .
I ENCODE Histone Modifications by Broad Institute ChIP-seq
elaS3 *1°
HepG2 * 1= ||| Maximum display mode: [hide 7| [ Submit | Eesetto defaults
HUVEC > 1= Select views (help):
ES62 *1=l|| Peaks[pack =]  Signal[ful =
NHEK *|-|

List subtracks: © onl
Cell Line!! R

F GM12872 Single
[ GM12878 Single
I GM12878 Single

=

JE S I 4 4 B (|
|

GIMI12891 GNMI2892

Peaks Configuration

Mintun P-Value (-log 10): |0 (0t 100)

Select subtracks by cell line and antibody:

[*T-]an HL A]l‘_'l
Cell Line GM12878 KESC  HepG? HMEC HSMM HUVEC K562 NHEK NHLF Cell Line
Antibady +]|- *|- *|= *|= *|= +|= +|- +]|- +]|- Antibady
crcelr=l  ® r r r r r 7 O 0o [I-lcrer
HEdmel -] F r r r r 52 (| r -] H3Kdmel
H3Kdme2 [*[- - r r r Il r i - r [-]H3Kdme?
Idmes -] ® r r r o r [ (| r -] H3Kdmed
H3K9ac [* 1= r (] (] (] r O r r r [* = H3K9ac
H3E9mel r r - E H3E9mel
BTl W r r r r 2 r 0 [l-lmxetac
HK2me3[*[=] ® r r r r " r [ H3K2 Tmed
H3E36me3 2 =] W r r r r r = O [ H3K36mes
HaK2omel *1=] r r r r r r r [ HaK20mel
Pol2(b) [+ -] r r (| [+ I-1pel2m)
Input Control [* |~ r (| (| (| r r r r r * | = | Input Control

List subtracks: © only selectedvisible @ all (24 of 177 selected)

Cell Line!! Antibody!? Views!? Restricted
¥ GM12878 CTCE Peaks ENCODE Histone Mods, Broad ChIP-seq Peaks (CTCE, GM12878) .. schema  200%-10-
F GMN12878 COTCE Sional  ENCODE Histone Wods. Broad ChIP-zeq Sional (CTOF, GM12878y schema 2009-10-




ES &iPS Cells

Developing —
Tissues { \

Adult Cells TN
& Tissues

DNA methylation, histone

modifications, chromatin
accessibility

NIH Roadmap Epigenomics consortium

Uy Sexttle
Frimarn G034
Fetal Adrenal
Fetal Brain
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iP5 15b
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iPS 8¢
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GEMASET04 CD34 primary cells ChiP-Sed
292 public datasets so far
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Manage Jobs

Use the interactive interface below to manage your analysis runs.

Add Job - Wizard Add Job - Manual m

R Scriph Dey Guide

Lzer Guide My Account

A/

Horme | Tl FQ Submitted pe Running pv’Done I_ﬁ Failed |7 Cancelled pw Fending
R Scripts M Description Created at Status Running Time Actions
Ciata 1050 ChIPseq fragment length Z010-07-06 20:06:28 o 31s Results Feedbacl Logs Clone
estimation UTC
QueLes [T 1043 cChiPseq fragment length 2010-07-06 19:35:47 w# 31s Besults Feedback Logs Clone
estirmation UTC
Processing Modes _
1048 chipseq 2010-07-05 23:47:52 395 Besults Feedback Logs Clone
uTc
Run analyses
[T 1047 chipseq 2010-07-05 23:14:56 o 3ds Besults Feedback Logs Clone
GroLUps HTe
[T 1045 goplot test 2010-07-05 15:59:07 45 Results Feedback Logs Clone
uTC
T 1044 goplot test 2010-07-05 15:54:27 & 4z Besults Feedback Logs Clone
Ut
[T 1043 Hroisc xvplot 2010-07-04 17:20:07 & H Besults Feedbscl Logs Clone
UTC
[T 1042 chipseq package plot tests 2010-07-0d 17:12:23 o 1rm 10s Results Feedback Logs Clone
Ut
T 1041 Seq Count 2010-07-04 01:10:16 & 595 Besults Feedback Logs Clone
uTC
[T 1032 cChiPseqR plot test 2010-07-03 21:24:41 o 2h 30rm 475 Besults Feedbscl Logs Clone
UTC
[T 1040 PICS plottest 2010-07-03 21:27:57 o 57s Results feedback Logs Clone
uTC
[T 1038 IRanges plottest 2010-07-03 21:20:42  wf 65 Besults Feedback Logs Clone
Ut
[T 1037 Genominator plot test 2010-07-03 21:16:50 & 26s Besults Feedback Logs Clone
uTc
[T 1036 GenomeGraphs test plots 2010-07-03 21:14:15 o 27s Besults Feedback Logs Clone

Ut

Logout

Delete

Delste

Delete

Delste

Delete

Delste

Delete

Delete

Delste

Delste

Delete

Delste

Delete

Delste

M



Home
Wiew all records
Data Script type:
g ID Mame
QLeLies Bublic
My Private Filas 94 sequencelifferentialExperssion (RNA-seq) Yiew
Frocessing Modes CRdata Core
a7 sequenceCountsPerTranscript (RMA-s2q) Wiew
| Developrment
RLin anakyses 107 PICS plat dema View Edit Destroy
Team
Groups rajiv crdata group Estimate ChIPseq fragment length Edit Destroy
for ChIPseq Wiew Edit Destroy
Home arest genes Wiew Edit Destroy
. & significance threshaold Wiew Edit Destroy
R Scripts Name your job
Estimate ChiP-seq DNA fragment length [+ of & Pl Migw
Data
B oz nexs
Choose Jobs Queue
QUELEs

[Public

Frocessing Modes ) )
o data, we can estimate DMA fragment lengths using

AL analyses . . 10 on mouse chromosomes 10, 11 and 12,
choose the IP type (List) select chromosome (List)
Groups [cter = [chriD 5 |roe manual at:
esfreleasefbiocshtmlfchipseq.html for more details,
chri
Cancel chr1?2
when Who JobMName Time Status
2010-07-23 2110222 Harmid SUDO ChiPseq Frag length 39g Dione
UTC




v

R script: test from rajiv

dope
Job Timing
.. II c Rd ata - Org R. Script Caw Guide User Guide Py Account Lagauk
&) Ssubmitted: 5 Started: &) Completed:
2010-06-15 07:25:28 UTC 2010-06-15 07:25:44 UTC 2010-06-15 07:25:59 UTC
Manage Data
R Script

Use the interactive interface below to manage your data,
test fram rajiv

[ search | Acc Dataset
Parameters:

caTFs: TFs Wiew all recards
- Home Dataset type:
. = 1D Mame
o R Scripts Public
Go back to jobs list Wiaw job . X X . .
My Private Files 175  job-0000001136-coveragenChrl0.bedSraph Wiew Edit Destroy
Data
CRdsta Core 177  job-0000001138-targetGenes.cou Wiew Edit Destroy
Cevelopment
Queues
Team
. 114 BAM S ali t Fil W
prDEESSIng NDdES A_” equence gnmen e law
102 Sequence Differential Expression Input Wisw
Run analyses
Tag cloud 103 Sample CELfile subset Wiew
Groups demeo affymetrin T2 rajiv_public_test_data Misw

chip-seq qsi cel

-1 TF=
rna-seq

bioconductor 3 MNexts

Selected dataset details

This is a sarmple autput file from the script: " erate significant peaks track for
ChiPzeq", The locations of statistically sigg

bar of unit height,

icant ChIPseq peaks are marked with 2

Dataset fil http:/fcrdataapp. =S amazonaws. comy/datafibeSe620-57d2-015d-FaFc-1231 3905015/ TF=. txt

Tags: hb gsi chip-seg

Jobs: 5D9525, DeS, 590, 639, &40, 651, 993, 1057, 1112, 1113, 1134, 1112, 11159, 13122, 1125

When Whe JobName Time  Status
Tags:
Z010-07-1% 15:09:29 UTC Hamid Bolouri Update
2010-07-12 12:08:43 UTC Harid Baolauri Update
i : Title
Ratlngs h", vuu' 2010-07-08 16:38:37 UTC Create

Speed of Execution:

Eaze of Uze: Comment

dug, rating - 0 votes Aug, rating - O votes Aug, rating - O votes Aug, rating - O votes
Cuality of Docs:

5 star ()] 5 stan ()] 5 stan ()] 5 stan (o

4 stan ()} 4 stan ()} 4 stan (ol 4 stan (ol

3 stan ()} 3 stan ()} 3 stan (ol 3 stan (ol

Cuality of Data: 2 star =)} 2 stan [{=}} 2 stan (=)} 2 stan (ol
P 1 stan (=)} 1 stan (=)} 1 star (=)} 1 =ztan (o1

+ Rate this dataset

Users' Blog  AboutUs  Privacy Policy  MIT License




Create & delete processing queues

Manage Jobs Queues

Use the interactive interface below to manage your Jobs Queues,

CSear CIED D &5

Horme . . .
T ID Name Security Processing Nodes  Actions
R Soripts 5 & test shared gueue for Hamid's 2 groups CRdata Core Development Team Edit Destrop
Diats [ 14 H@cCaltech O - shared with H@ISE CRdata Core Developrnent Team Edit Destroy
[ 1% Public public I-6C313e06 Eait Destrop
QLeLEs

Create & delete processing nodes for queues

Manage Processing Nodes

Usze the interactive interface below to manage your Frocessing Modes,

Home r 1D Mode Identifier IP Address Status Queue Running jobs Actions

R Scripts 100 i-6c913e06 174,129.86.120 fctivated Public




IIII c R d ata .0 rg F. Script Dev Guide Llser Guide My Account Logout

Manage Groups

Use the interactive interface below to manage your Groups.

Home ID Name Description Users Actions
R Scripts 57 EddieTestGSroup eddie and Ron 1 Mernbers Join
25  Bernstein lab, FHCRC Data and B code used within Irwin Bernstein's lab 4 Members Legle
Cata
24  HB+EHD Models and data shared by HE and EHD 3 Members Legue
QUELes
& CRdata Core Development Team CRdata core developers' group 4 Members
Frocessing Modes 13  raiiv crdata group 3 Members lesve
RUN analyses g angermanmichael's gy Horme E}[EIITI')'E GI'DLI'J 2 Mambers Join
; Description: About Example Group...
Groups F. Scripts
Data Read Me: More about Example Group
QUeLEs
Members:

Privacy Policy — MIT License

Frocessing Modes

1. Hamid Bolouri  Cancel membershp

FLN analyses

GroLps
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® o

€ C H ke http:/ferdata. org/account

hittp: /#crdata. orgd account

IIII CRd ata Org R Script Dev Guide User Guide

Manage Account

Use the interactive interface below to manage your account settings.

Home

R, Scripts

Data

GQlelies
Frocessing Modes
RN analyses

Groups

Hamid Bolouri

Email: hbolouri@grmail.com

Settings for:

Default availability zone

) queue :

igil CRdata.org

€ C M | % hilpordate orgiaws_keysinew

II II CR d ata 5 Ol’g R Script Dev Guide User Guide My Account Logout

Manage AWS Keys

Use the interactive interface below to manage your AWS Keys.

Home New AWS Key
R Scripts Hame
Data
Access key
QueLies

Processing Modes
Secret access key
Rur analyses

Groups

[ Create AWS L or Cancel

Users'Bloq  Ahout Us  Privacy Palic MIT License
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