




8:30 – 9:00 AM Introductions and Overviews
Welcome – Jacob Jaffe, Broad Institute

Intro to Mid-Course Review Goals – Ajay Pillai, NIH

Center Overview – Jacob Jaffe, Broad Institute; Li-Huei Tsai, MIT; 

Michael MacCoss, Univ. of Washington

9:00 – 10:20 AM Session I: Data Generation & Analysis
Data Generation Overview (Malvina Papanastasiou, Broad Institute)

Neural Lineages and Models (Jennie Young, MIT)

Analysis (Lev Litichevskiy & Ryan Peckner, Broad Institute) 

DIA (Michael MacCoss, Univ. of Washington; Sebastian Vaca, Broad Institute)

Break – Coffee served

10:30 – 10:50 AM Session II: Data Release & Access
Traceability of Experimental Workflows and Metadata (Adam Officer, Broad Institute)

Public Portal Access (Dave Lahr, Broad Institute)

10:50 – 11:40 AM Session III: Community Inreach and Outreach
LINCS Consortium Common Project (Desiree Davison & Shawn Egri, Broad Institute)

MEMA Arrays (Fatema Abdurrob, MIT)

Cardiovascular Models (Srila Gopal & Iris Jaffe, Tufts Medical Center)

Break – Coffee served

11:40 – 2:00 PM Session IV: Roundtable Discussions
Framing Questions for Future Directions – Jacob Jaffe, Broad Institute

12:00 PM Lunch served (Board Room, 1001M)

12:15 PM SAB Executive Session and Drafting of Report

1:30 PM SAB Feedback and Concluding Remarks

2:00 PM Optional Lab Tours and Further Engagement with LINCS PCCSE Members 
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https://broadinstitute.zoom.us/j/6177147638
mailto:agalaviz@broadinstitute.org
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https://panoramaweb.org/labkey/wiki/LINCS/Overview%20Information/page.view?name=sops

https://panoramaweb.org/labkey/wiki/LINCS/Overview Information/page.view?name=sops
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diff_state
pr_p100_gene_cluster_code

CDC2_CL04
AGS1_CL06
ATAD2_CL05
CAT53_CL19
KIF4_CL30
OCIA_CL23
RPL12_CL17
ANLN_CL23
CTG26_CL40
DDX48_CL18
DDX48_CL18
HCA90_CL18
THRAP3_CL35
HSPC216_CL02
HAT1_CL25
LRWD1_CL27
LAP2_CL32
SRRM2_CL41
SLC38A1_CL16
KIAA0035_CL54
DDX54_CL02
EPLIN_CL09
PFKF_CL03
KIAA0217_CL39
NFATC2IP_CL50
HSPC075_CL52
FAS_CL12
KIAA1321_CL42
TMSL3_CL03
TMSL3_CL03
PDK1_CL46
BRAF_CL26
DYRK_CL27
WDR20_CL34
ARM2_CL13
BAF45D_CL51
FAM76B_CL24
CCNYL1_CL45
C22orf9_CL43
MAP4_CL38
ZNF672_CL07
HBXAP_CL21
AD029_CL04
CAIN_CL35
BAF155_CL10
BAT2_CL33
C13orf8_CL52
RBM17_CL16
BRD4_CL29
C17orf85_CL09
FUBP2_CL10
PP8000_CL51
ZC3H14_CL29
GPATC8_CL37
My038_CL33
EMK1_CL34
PLEC1_CL47
BAT2D1_CL05
ISPK1_CL14
LAP2_CL49
KIAA1991_CL40
A2D_CL07
CASC3_CL48
KIAA1844_CL44
RP11-373M8.1-002_CL37
PAK2_CL31
TB7_CL49
MAP3K2_CL11
C9orf88_CL14
EPLIN_CL19
MAP3K7_CL30
CDW2_CL22
JUND_CL53
KIAA0701_CL15
KIAA0722_CL31
ALS2_CL28
ABI1_CL08
AP1GBP1_CL55
BAT2D1_CL48
RPS6_CL46
RBM14_CL15
KIAA1734_CL38
NANS_CL01
CIN85_CL55
MAPKAPK1A_CL43
MAPKAPK1A_CL43

Complete Linkage    Linkage method:

    Group rows by:

false    Group rows:

false    Cluster rows in space of selected columns only:

false    Cluster selected rows only:

One minus pearson correlation    Row distance metric:

true    Cluster rows:

    Group columns by:

false    Group columns:

false    Cluster columns in space of selected rows only:

false    Cluster selected columns only:

One minus pearson correlation    Column distance metric:

true    Cluster columns:

2. Hierarchical Clustering

Clipboard    File:

1. Import File
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Neuron 

Astrocyte 
Microglia 

H9 ES Cells 

+
 

Lentivirus  
Transduction &  

Selection 

Inducible Cas9 (iCas9) 

Constitutive Cas9 (cCas9) 

Clonal 
expansion 

+ Blasticidin 

+
 

Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 

Neural Cell 
Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 

Neuron 

Astrocyte 
Microglia 

H9 ES Cells 

+
 

Lentivirus  
Transduction &  

Selection 

Inducible Cas9 (iCas9) 

Constitutive Cas9 (cCas9) 

Clonal 
expansion 

+ Blasticidin 

+
 

Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 

Neural Cell 
Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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Neuron 

Astrocyte 
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H9 ES Cells 
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Lentivirus  
Transduction &  

Selection 

Inducible Cas9 (iCas9) 

Constitutive Cas9 (cCas9) 

Clonal 
expansion 

+ Blasticidin 

+
 

Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 

Neural Cell 
Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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H9 ES Cells 
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Lentivirus  
Transduction &  

Selection 

Inducible Cas9 (iCas9) 

Constitutive Cas9 (cCas9) 

Clonal 
expansion 

+ Blasticidin 
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Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 

Neural Cell 
Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 

Neural Cell 
Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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Neural Progenitor  
Cell induction 

Shi et al., Nat. Protocols, 2012 
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Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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Differentiation 

Zhang et al., Neuron, 2013 

Chen et al., Nat Commun, 2014 
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A37

5

A54

9

MCF7 NPC PC3 YAPC
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P100 PC3

Tofacitinib

momelotinib

niclosamide

VX-970

Pravastatin

Dinaciclib

KU-55933
SCH 900776

PD-0332991

TG101348

Dinaciclib

momelotinib

Pravastatin

flavopiridol

Tofacitinib

niclosamide

VX-970

GCP PC3







belinostat

SP600125

MS.275

CC.401

CI.994

trichostatin.A

EX527

vorinostat

SP600125 CC.401

belinostat
MS.275

CI.994

trichostatin.A

vorinostat

EX527

EX527

belinostat

CC.401

MS.275

CI.994

SP600125

salermide

vorinostat

trichostatin.A

belinostat

EX527

CI.994

salermide

vorinostat

MS.275
trichostatin.A

trichostatin.A

belinostat
MS.275

CI.994

vorinostat

CC.401
SP600125

belinostat

CI.994

MS.275

vorinostat

trichostatin.A

Viewing connectivities within a network allows 

results to be ranked a la Google:

A375 A549 MCF7 PC3 NPC YAPC

belinostat belinostat MS.275 MS.275 belinostat MS.275

MS.275 MS.275 vorinosta belinostat CI.994 vorinosta

CI.994 vorinosta belinostat trich A vorinosta CI.994

vorinosta CI.994 CI.994 CI.994 MS.275 belinostat

trich A EX.527 trich A vorinosta trich A EX.527

These ranks are derived directly from 

connectivity scores.



flavopiridol

BMS.345541

PRI.724

BMS.906024

BMS.906024

PRI.724

Nilotinib

flavopiridol

RO4929097

flavopiridol

BMS.906024

Pazopanib

Pazopanib

RO4929097

PRI.724

Nilotinib



Notch pathway 
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semagacestat

SP600125

sirolimus

CC.401

CC.401

SP600125

afuresertib

Compound.E

semagacestat

SMER.3RO4929097

salermide

SP600125

CC.401

SMER.3Compound.E

semagacestat

lenalidomide

afuresertib

sirolimus

CC.401

SP600125

SMER.3

SP600125

EX527

salermide

afuresertiblenalidomide

salermide

semagacestat

CC.401

lenalidomide

SP600125
SMER.3

RO4929097

Compound.E

RO4929097

semagacestat
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Data Acquisition

Peptide 
Selection

Chromatogram 
Extraction

Peak Integration

Transition 
Refinement

Hypothesis 
Generation

Hypothesis Test

DIA

Data Acquisition

Peptide Selection

Hypothesis 
Generation

Hypothesis Test

Transition 
Selection or 
Refinement

RT Scheduling

Peak Integration

PRM



VLENTFEIGSDSIFDK++ (790.4 m/z)



Venable et al Nat Methods 2004
Dong et al Science 2007



30 seconds
retention time 

30 seconds
retention time 

30 seconds
retention time 

67

Precursor m/z500 900

20 x 20 m/z-wide windows

40 x 10 m/z-wide windows

30 seconds
retention time 

Instrument MS/MS scan speed: 10 Hz

80 x   5 m/z-wide windows

2 injections of 
40 x   5 m/z-wide windows
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SpectrumMIll

• DDA-like database search
• precursor ions:  ± 1 m/z
• product ions : ± 10 ppm

Percolator

• Semi-supervised machine 
learning

• User-defined features
• FDR 1% at PSM level

(q-values<0.01)

Narrow-window DIA

• 12 LC-MS runs
• 25 x 2m/z windows

SpectrumMIll

• Export PepXML

Skyline

• Generate spectral library
Super Spectral Library

EncyclopeDIA
• Peak group identification
• Retention time alignment
• Remove interfered transitions

Skyline

• Filtering data
• Peptide quantification

P100 DIA runs
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Modified peptide sequences

SuperLibraryDDA Library

71074911 11307



•

•
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•

•

•

•



ADSPVNGLPK 

MS1
bad-quality signal

MS2
high-quality signal

MS1

•

•



?

?

Chromatograms of site-specific fragment ions enable 
the characterization of phosphorylation positions

In the super library

Confident localization of 
phosphorylation sites

In the queried data

MS1

MS2 
GSPHYFSPFRPY

MS2
GSPHYFSPFRPY

?

?

GSPHYFSPFRPY
or

GSPHYFSPFRPY
?

MS2 

• Retention times
• Fragmentation patterns
• Relative intensities
• Well-responding specific-transitions
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P100 probes

Additional 
Phosphopeptides
quantified by DIA
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Sharma, et. al, J. Proteome Res. 2014

http://panoramaweb.org/


REPLICATE 

AGGREGATION

Combine 
multiple 
replicates

ZSP

C

COMPZ.MODZ

pert_id BRD-K12345678

pert_type trt_cp

pert_iname vemurafenib

Aligned data levels for Proteomics and L1000: Consistent metadata fields and values:

Reused GCT file format:
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https://panoramaweb.org/labkey/project/LINCS/begin.view?


http://chorusproject.org
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GR50

72h



GR50

72h
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GR50

72h

GCP 
24h



GR50

72h

GCP 
24h



GR50

72h

GCP 
24h

P100 
3h
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GR50

72h

GCP 
24h

P100 
3h





α β

α β

α

α β
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β
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Smooth muscle- contraction and relaxation of 

blood vessel 



Nilotinib
Ponatinib

Pazopanib Lenalidomide 
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HuAoSMCHUVEC



Cardiovascular drugs

Aldosterone

Angiotensin II

Eplerenone

Losartan

Spironolactone

Dexamethasone 
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SM
C

EC
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SM
C

EC

H3K36me3

H3K36me3

H3K36me3

•
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Title/Idea Key Activities to Complete Principal Authors Timeframe

"Data Library" paper of all drug treatments in all cell types / Joint signatures GCP+P100 => crosstalk b/t Epi and 
Signaling; Signatures that unexpectedly cross P100 to GCP and vice versa; divergence among biological models, 
especially neural models

Finish making data! Find vignettes that highlight 
the multi-assay dimensionality of the data Lev + All Q1 2017

Universal Network-based Query for Integrating Omics Signatures
Algorithms are there, need some story or 
showcase Ryan 6 months

Characterization of Cas9 neurons
Finish making them; demonstrate Cas9 activity; 
deeper characterization Fatema, Jennie, Tak, Joel 6 months

Demonstration of DIA data mineability?
Duct taping algorithms into something that 
people can actually use

Jarrett/Sonia/Brian/Mike/Jake
/Sebastian/Ryan

Start putting 
together in summer

PECAN - DIA Peptide Centric Search None Sonia Submitted

DIA Overlap Paper Comparative analysis Jarrett

AutoQC Panorama
Vagisha/Brendan/Adam/Josh 
Eckels

DIA Superlibrary Generation Comparative Statistics, expand examples Jarrett/Sebastian

CHORUS as a LINCS Data Repository and Analysis Platform (for DIA, for PRM?) Tutorial? Application Note? => 
Interactivity with Skyline (including direct interaction) Lots of software development needed Mike/Jarrett/Brendan

Super-next-gen DIA Query algorithm Proof-of-principle experiments, hardening of code Ryan

MultiOMICS signature data ecosystem Together with Transcriptomics

Look for focused neuro-results in LINCS data for specific follow up in LHT lab
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