A

Enrichment

Factor Binding

Tempo

ral Relations

Gene Expression Trajectory Clusters

Select a gene trajectory cluster to analyze:

Chosen Cluster Gene Set

"ptc!, 'IncRNA:CR46077', 'Smurf', 'Su(fu)', 'hh’, 'fu’, 'boi', 'rdx’, 'Pka-C1, 'IncRNA:CR46076",

'CR40354, 'Bin1!, 'slmb', 'Cul3, 'ihog', 'Roc1a!, 'disp}, 'Shc!, 'csw', 'msn’, 'Usp8', 'Cul4’, 'Gug’,

C

obs. TF | pred.TF 1| pred.TF 2 | pred.TF 3| pred.TF 4

Clusters

T
Top Predicted TFs by Orthology Per Method

Top Predicted Transcription Factors by Orthology Top Predicted Transcription Factors by Motif Similarity

Clusters

obs. TF | pred.TF 1

pred. TF 2 | pred.TF 3| pred.TF 4

T
Top Predicted TFs by Motif Similarity Per Method

3 - 'shf', 'krz', 'Gprk2, 'Pka-R1', 'dlp’, 'dally’, 'dco', 'flw', 'cos’, 'rasp’, 'Sos"
4. TF1 method 1 method 2 | method 3 |% concordance d. TF1 method 1 method 2 | method 3 |% concordance
. . prea. prea.
Clustermap of simulated DEGs Across Time m Analyze ored. TF2 pred. TF2
pred. TF3 pred. TF3
pred. TF4 pred. TF4
Pathway D
[RERRERRE |
B
L0 I NOTCH SIGNALING PATHWAY | Enrichment Factor Binding Temporal Relations
0.5
0.0 Costsntor Gene Expression Trajectory Clusters Observed and Top Predicted Transcription Factors
-MAML
0.5 //-@ olis] Clustermap of simulated DEGs Across Time show[5 V] entries Search: |
) Delta | ‘l@:'f » NICD CSL o\—»..}l
——
-1.0 b N (oteh intrcellular 7 DNA}: observed_TFs top_TF_1 top_TF_2 top_TF_3 top_TF_4 ENCODE_accession_num_TF_1
m [ F
| (o el 1 usplEcRHey Aefl Aefl Aef1
. ? Coepressor
: o 2 ovolen|pan Stat92€e Stat92e pho Mef2 ENCSR240ADR|ENCSR2900JD|ENC
| .
k——R—”y—Aﬂ(—— > Gene expression 0.5 3 ci ci ci CGT786 ENCSRO73PHL|ENCSR829X0Q
Data on KEGG graph 0.0
Rendered by Pathview
J -0.5 Showing 1 to 3 of 3 entries Previous 1l Next
Network -1.0
Protein-protein interaction enrichment p-value:
IncRNA:CREE
Molecular Function
Transcription Factor Network Temporal Relations Between Observed and Predicted Transcription
- . Protein-protein interaction enrichment p-value: Fa ctors
signaling receplior binding usp Legend”
) . O e Show entries Search: I I
enzyme hinding{ M 0t|f An a IyS| S R, = o Legend
ot & '?FR' interactions timepoint regulator regulated regulation_type edge_type (O observed TF
ubiguitin protein ligase hinding - ® ; : & Download MEME interactive results. e sxperimentally detsmined 1 “ R usp t : Z;:::::;ﬂ TF
ubiquitin-like protein ligase binding- [ ] [ “ LN curated databases = repressed
: : Top de novo motif: f ,\ “ |\ predicted S p e _ ° ) tk"m"t['
in- indi 4 / \ i i interaction
G protein-coupled receptor binding O . , , qf’ / i, interactions 3 X1 Hey ER obs_obs_pred_int a ).
] \ y \ gene neighborhood
transcription factor binding - O padust ". ‘, : 4 - ER Hey obs_obs_pred_int . regulator regulated
L/ Stateze \ gene fusions /-
protein serinesthreonine kinase activity - [ ] 5008 Q \ A 5 X1 Hey usp obs_obs_pred_int £ regulater regulated
0010 o | - )
protein kinase binding - [ ] M:’ a1 others 6 X1 usp Hey obs_obs_pred_int a iﬂfﬁ:’;ﬁa
_ textmining + /-
protein tyrosine kinase binding | ® T A ' _nnmovo ( Showing 1to 6 of 15 entries Previous 2 3 Next regiiiator regulated
‘ : - co-expression
o g o JAE2CTACTASITECropde = otlic
- : N ] 3 0 © ] o ] regulator regulated
010 . enﬁlg o 020 0.25 MEME o 5561 107202100 15 st
B Network Customization: move and add desired genes to describe temporal relation
Enrichment Factor Binding Temporal Relations E F
) ) . o Network Customization: move and add desired genes to describe temporal relation
Gene Expression Trajectory Clusters Observed and Top Predicted Transcription Factors e L e D e e e s e =)
Clustermap of simulated DEGs Across Time At least 40% of methods must agree on top predicted transcription factors,
n otherwise cell is left blank. Row names are clusters.
L Pre-process
Show entries Search: | | P
‘@ STRI N G Search Download Help My Data
b d_TF top_TF_1 top_TF_2 top_TF_3 top_TF_4 ENCODE . .
ehservac_Trs et ety ooty op_IE- : s53 Primary Analysis
1.0 1 usp|EcR|Hey Aefl Aefl Aefl
- 0.5 (Event order: 1 2 3) 8" Secondary Analysis
Q 00 2 ovolen|pan Stat92E Stat92E pho Mef2 ENCSR240, Stat92E ci
)] ' .
- i i i Predicted TFs: :
Q 0.5 3 ci ci ci CGT7786 ENCSRO73I ( ) E Tutorials
-1.0
Showing 1 to 3 of 3 entries Previous 1 Next He
(ObservedTFs:) @/
B8 Example Data
Details about individual method predicted transcription factors EcR
3 Download Results Folder v
[ .. ]
+ e +© 4
Stages 3 Download results
Show |20 v | entries =
logo geneSet motif NES AUC
. . . Al Al trans X All G
Average Profiles Across Each Gene Expression Trajectory Cluster
2 _ CA CAA cluster transfac pro MO01139 4.96 0.129 Overview and Contact Web Server Command Line Overview and Contact Web Server Command Line
O TF name: TF name: u@%l. CPVELE, -
Upload .bigWig
Files pho e o .
(e.8. Chip-seqor s (il cwer vt oo vos0 496 019 Web server Command Line
CUT&RUN) oW oW .
Upload .bigWig Upload .bigWig Quick Start: 3 Steps TIMEOR'’s web-interface can be run online at https:/timeor.brown.edu, and through Conda and Docker. TIMEOR
Browse... ENCFFB09FCZ.bigWig Browse... No file selected 6 " _ cluster transfac_pro__M03796 4.68 0.123 ) . ] ) ) can also be run at the command line, which will be discussed in this tutorial, within the Conda environment
1. Go to ENCODE ;JC:\,‘QA?S, TIMEOR accepts 2 input types: (1) raw .fastq files and SraRunTable (e.g. here) or a (2) RNA-seq time-series provided. To begin, we assume you are using the command line and have Conda/miniconda 2 (version 4.8.2).
: ' Upload complete read count matrix (e.g. here) and metadata file (e.g. here).
2.ChooseENCODE e 1 | T m g _ Installation
data from provi ded o 7 ,A;gMACA cluster transfac_pro__MO02856 4.66 0.123 1. Visit https://timeor.brown.edu. . ‘ . .
ENCODE ID or TF After cloning the TIMEOR repo from GitHub (https:/github.com/ashleymaeconard/TIMEOR.git)

name.

3. Download .bigWig
file.

4. Upload to TIMEOR
to visualize.

Note : each clusteris
the same color as in
clustermap.

ID: identifier, TF:
transcription factor

pho Averagg Profile

5500

5000

4500

4000

3500

3000

2500

20001

A &

10 7SS

000

(Heatmap sits
. underneath
distribution plot)

2000

1000

2. For (1) in ‘Example Data’ (side-bar) under ‘Load raw data’ click the ‘SraRunTable & .fastq files’ button. This
will guide you through the ‘Process Raw Data’ tab demo. Follow pop-ups and fill in grey boxes. See Run
TIMEOR below for walk-through.

3. Next, for (2) in ‘Example Data’ (side-bar) under ‘Load count matrix’ click the ‘Metadata & read count file’
button. This will guide you through the rest of the full method demo. Follow pop-ups and fill in grey boxes.
See Run TIMEOR below for full application walk-through.

Website

Computational Biology Core at Brown Univeristy and DRSC/TRiP Functional Genomics
Resources at Harvard Medical School Partnership

TIMEOR is available online at https:/timeor.brown.edu.

Run TIMEOR

Conda Environment

1. Install Anaconda2/Miniconda2 (version 4.8.3).

2. Type $eval "$(/PATH/TO/<CONDA DIR>/bin/conda shell.bash hook)"

3. Locate packages.yml in /TIMEOR/

4. Type $conda env create -f packages.yml

5. Type $conda activate timeor_conda_env

6. Type $R

7.InR

1. Type >library(shiny)




