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NEUROSCIENCE INFORMATION FRAMEWORK

NIF is an initiative of the NIH Blueprint consortium of institutes

.

What types of resources (data, tools, materials, services) are available to the
neuroscience community?

How many are there?
What domains do they cover? What domains do they not cover?

Where are they?
Web sites

Databases ([ PDF files
Literature

®
Supplementary material Desk drawers

Who uses them?

Who creates them?

How can we find them?

How can we make them better in the future?

http://neuinfo.org
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Discovery and utilization of web-based resources for neuroscience
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A Big, Fat Techno-Philosophical
Question

* How do we create an information infrastructure that is
able to connect a person or a community with the
resources they need to accomplish their task at hand?

Resource

* Anything that is tangible and accessible
a product, a person, an institution, a piece of data, a connection ...

Information Infrastructure

-

.

L J
Enables the entire life cycle of information from acquisition

to (potential)archival

Allows people to find, access, understand and work with
information

* A domain-specific example:

-

Linked in .
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A Digression — Looking at LinkedIn

Credit: Bhaskar Ghosh, Linkedin

/ For Members \ | For Partners

v People You May Know Hire Linked in . Recruiter
v Who's Viewed My Profile S : Companies

v" Jobs You May Be m |
Interested In Market
ads

v News/Sharing

rofessionals

v Today Sell Sales Navigator

v Search

\ .y
{’_ Subscriptions / \ j

Profiles Actions

Data

Connections Content
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A Digression — Looking at LinkedIn

Credit: Bhaskar Ghosh, Linkedin

/ Zoei, Bobo, Sensei, GraphDBl_

KY)

Application E——

\L Kafka, Databus

Infrastructure Latency & Freshness Requirements Products
Member Profiles - Messages
Online Activity that should be reflected immediately Company Profiles Endorsements

Connections Skills .
* Activity Streams Recommendations
Near-Line H Activity that should be reflected soon Profile Standardization - Search ‘

People You May Know - Recommendations
Offline Activity that can be reflected later Connection Strength - Next best idea...
News
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A Digression — Looking at LinkedIn

Credit: Hien Luu, Sid Anand, LinkedIn

Teradata

Oracle or

Espresso Databus

Search

Index Tilndex ]ﬂ Repﬁcaj '

Oracle or

Espresso Data Change Events
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Resource Finding in Biomedical Sciences

Researcher Activity Resource Activit
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And yet, biomedical resource
finding is a hard problem



Resource Finding in Biomedical Sciences
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* Where Is data about X
How does Y relate to Z?
Accumulate and Analyze
Compare X and Y
Subscribe to topic T
Recommend Resource
Funding reports

Search and Explore

NEWS /

v" Utilization Search

v Cross-Utilization

/K\\\\\\\\

v’ Experiential Services

The problem

starts here

2013 Summer Institute: Discover Big Data, August 5-9, San Diego, California



NIF Architecture

l NIF Search Whole Brain
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The “Resource Identification”

Problem

®* Given an infinite number of web accessible
resources, which are relevant for Neuroscience?

* Easy Case
* Aresource assigned by a trusted source

* Reasonably Easy Case

* A resource recommended by a potentially trustable
source

* Not-so-easy Case
* “Mine” for resources from literature/crawler
Auto-filter by semantic classification

Fully validate bX curatorial staff/community
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Semantic Classification

®* Is this a potential neuroscience resource?

* Two-pronged classification problem

If it belongs to the class, a reasonable portion of the
document term vector will align with a neuroscience
vocabulary

Necessary but not sufficient
* The “spread” of the document term vector with respect
to a reasonable domain ontology will be limited
* Pragmatic problems

* What additional (recognizable) descriptors does the
resource have?

Is the resource “current”?

* Are there “other ways” of getting to the content of the
site?
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Ingestion and Transformation

Provenance

* DISCO — NIF’s Ingestion Manager and Data
Tracker
* “Relationalizes” incoming data when needed

Feeds the curators’ dashboard for ingestion, update
and index management

Executes automatic updates per schedule

Keeps track of chains of derived views defined by
curators

Maintains annotations on data and its views

Propagates data updates to all derived views
through curator notification
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The “Information Variety” Problem

* The data come

-

From too many disparate sources

* 6000+ neuroscience resources

In too many different formats and models

* Relational, XML, RDF, Text, domain-specific, ...
Having all too diverse semantics

-

“GRM1”: a string, a gene, a chromosomal region, a list of interesting
SNPs in mice?

There is a massive data integration problem because only
integration of data will lead to insight

*  What possible drugs might be repurposed for human inclusion body
myopathy (HIBM)?

Data about/from the following to be integrated

-

-

Organisms, diseases, cross-organism anatomy, phenotypes, genes,
proteins, interactions, pathways, genomic variations, pharmaceutical
compounds, assays and publications
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Hybrid Integration Strategy

Data integration using schema mappings for
similar resources

* Semantics-based integration

Using ontologies as the unifying structure
Using vocabularies as the connecting substrate

Using linked-data graph where applicable

* Link inference }
. e, - When possible
Link prediction

Using machine learning

. 4

. 4

. 4

Term association using active learning with
conditional random fields
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Integration using Schema Mapping

* Commercial solutions exist

.

They are not very scalable as number of schemas
Increase

* Many groups working on it

.

Data Tamer — an MIT-Intel partnership project on
Big Data
* Matches schema where possible
* Crowd-sources ambiguous cases
Performs entity-consolidation by data clustering

* Our approach

.

Curators use small scale schema mappings using
ontology and Google Refine
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Know Thy Landscape — Semantic Scouting

* Gather the language of the domain

Terms, their variations and term properties

“Verbs”, relationships, their linguistic variations and
their properties

Constraints that hold in the domain
* Sources

-

-

-

Ontologies
Folksonomies
* image tags, text annotations, ...

Literature
* figure and table captions

Data (structured or semi-structured)

-

-

-
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* represents a domain terminology
* a node and edge labeled graph

GO0 50
biclogical_process

GO:0065007
biclogical regulation

* edge labels are associated with rules § "
specified in Description Logic death

eAdditional constraints can be specified
with some subset of FOL r

e embeds a spanning DAG under the is- is a
a relationship over non-literal nodes

erepresented using OWL (Web
Ontology Language) or RDF }

GO:0008219
cell death

GO:001094]
regulation of cell
death

GO:0012501
programmed cell death

GO:0043067
regulation of
programmed cell death

GO:0006915

apoptosis negatively regulates

l

GO00998T
cellular process

egulates

GO:0050794
regulation of
cellular process

negatively regulates

GO0D6e0548
negative regulation
of cell death

GO:0050789
regulation of

biclogical process

negatively regulates

GO:0048323
negative regulation
of cellular process

negatively regulates

GO:0048519
negative regulation
of biological process




Ontology Processing with OntoQuest

* A graph query engine for ontological graphs
*  Accepts OWL, RDFS, RDF '

* Ingestors for special cases can be developed
*  MESH XML DTD

* Has a service API

1. Get all human phenotypes
http://nif-services-stage.neuinfo. org/ontoquest Iamhdl/concepts/search/HP

2. Find superclasses of "exocrine pancreas”

First: http://nif-services-stage.neuinfo.org/ontoquest-
lamhdi/concepts/term/exocrine+pancreas

Then, from the result of the above: http://nif-services-stage.neuinfo.org/ontoquest-
lamhdi/rel/superclasses/UBERON 0000017

3. Find all direct properties of UBERON_0000017
http://nif-services-stage.neuinfo.org/ontoquest-lamhdi/rel/children/UBERON 0000017
COMBINED WITH
http://nif-services-stage.neuinfo.org/ontoquest-lamhdi/rel/parents/UBERON 0000017
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Computing with OntoQuest

®* Which skeletal structures in the zebrafish
develop from the mesenchyme?

-

Return Sx where
(Sx (subclassOf)* ‘skeletal element’) and
(Sx develops _from* ‘ZFA:mesenchyme’)

Return Sy where
(Sy subclassOf* Sx)

Query Rewriting
Return Sx where
(Sx develops_from* ‘mesenchyme’) and

(Sx has_ontology So) (Sx equivalent_to $Sz) (Sz has_ontology ‘ZFA’) and
(Sx (subclassOf)* ‘skeletal element’)

-

-
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“develops_from”

http://nif-services-
stage.neuinfo.org/ontoquest-
lamhdi/rel/edge-relation/id/RO_0002202

“equivalenceClass”
http://nif-services-stage.neuinfo.org/ontoquest-
lamhdi/rel/children/term/skeletal%20element?lev
el=1

Subclasses of “skeletal element” (incl. its

equivalenceClasses) in ZFA
http://nif-services-stage.neuinfo.org/ontoquest-
lamhdi/rel/subclasses/term/skeletal%20element?level=3

—<relationship>
—<subject Internalld="118064-3" id="SomeValuesFrom Restriction"=>
something [exists]"develops from" "future cardiac ventricle"
</subject>
property Internalld="4558-15" id="RO_0002202"=R0O_0002202</property=>
ect Internalld="590274-1" id="UBERON_0010226">future cardiac ventricle</object=
</relationship>
<relationship>
<subject Internalld="591402- : thromboblast</subject=
property Internalld="4558-1 00 RO_0002 ‘property=
ect Internalld="591954-1" "ZF! 0¢ >megakaryocyte erythroid progenitor cell</object>
</relationship>
<relationship>
<subject Internalld="58 ! K "intramembranous bone tissue</subject=
0 _0002202</property=>
</object=
</relationship>
—<relationship>
—<subject Internalld="114818-3" id="SomeValuesFrom Restriction"=
something [exists]"develops from" "early telencephalic vesicle"
</subject=
<property Internalld="4558-15" id="RO 0002202"=R0O 0002202</property=
object Internalld="585190-1" id="UBERON 0009676"=early telencephalic vesicle</object=
</relationship>
—<relationship>
<subject Internalld="58
<property Interna
object Internalld="588719-1" id='
</relationship>

<relationship>

<subject Internalld="777193-1" id="ZFA 0005494">
<property Internalld="5360-15" id="equivalentClass"=equivalentClass=</property=
<ohject Internalld="585975-1" id="UBERON 0004765">skeletal element=/object=

</relationship>

<relationship>

<subject Internalld="778440-1"
id="ZFA_0001635">intramembranous
bone</subject><property Internalld="5389-15"
id="subClassOf">subClassOf</property><object
Internalld="777874-1" id="ZFA_0001514">bone
element</object>

</relationship>
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The Entity Recognition Problem

* Tagging of Antibody Records using a machine

learning technique with Conditional Random
Fields

A first-order linear-chain CRF

pr(Y|x) = eXD ZZ/\kfk Yt-1.¥t, X, t))

t=1 k=1
where ExpressionID:{NN,NPC} of |0:{IN}
glutamate |B-PROTEIN: {NN,NPC}

® Y Is OUtPUT V& ., rboxypeptidase | I-PROTEIN: {VBP} II|I-PROTEIN:{NNP,NPC}

x input data. |in|0:{IN} human|O:{JJ} brain|0:{NN,NPC} .|0:{.}
fi(Ye—1:¥t.X,] @ An example sentence labeled via extended 0B format. The prefix B

output(1OB Iz

Ak weight of 1 @ The rest of terms in the NE are denoted by the prefix I and terms not
maximum like belonging to any NE by O

Z(x) normaliz

denotes the beginning on a named entity.

@ |OB format is extended to include additional information, namely,
@ t index to the part-of-speech tags and noun phrase membership.

T
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The Learning Tool and Minimal Models

File  Tools

Ol =

antioody

Extracied Records |

B8 =ity
Sentences - ML MNamed Entity Annotatar Tool

File Tools
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Single cells were cultured in DMEM
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The Mapping Problem —

Connectin

¥ @ Thing
= Concept
Entity
InterConceptRelationship
InterEntityRelationship
instanceOfConcept
referencesConcept
- isAboutConcept
: denotesConcept
mentionsConcept
sEquivalentToConcept
- isEquivalentToSomelInstanceOfConcept
- isEquivalentToSomeSubclassOfConcept
referencesEntity
isCompositionalPartOfEntity
sDescriptorOfEntity
sGroupNameOfEntity
isClassificationBasedGroupingOfEnity
sIdentifierOfEntity
- isMameOfEntity
- isPropertyOfEntity
- isRelationshipOfEntity
referencesInterConceptRelationship
- isAboutInterConceptRelationship
- isEquivalentToInterConceptRelationship
- isEquivalentToSomeSubpropertyOfInterConceptRelationship
referencesInterEntityRelationship

- isCompositionalPartOfRelationship
- isDescriptorOfRelationship
sIdentifierOfRelationship

= isMameOfRelationship
b isPropertyOfRelationship

Data to the Ontology

* A high-level statement

* The ontology O is a graph of
concepts and inter-concept
relationships

* The data is a semistructured
object S with groupings

A mapping structure is a
graph of mapping edges from
S to O + intra-source map
edges + intra-ontology map
edges

Table: protein(ID, symbol, name, pathway)
Mapping:

pathway mapsTo ontolD(Pathway).
(exhibitedIn(ontolD(Pathway), ontolD(mammal))
AND occursin(value(ID), value(pathway)))
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The Concept Mapping Tool

Browse Add Import

View Definition (SQL) Check View & Update Columns
|select distinect
Columns
Basic Information replace(b.e_uid, ':','"') as e_uid, | Name Eacet Name Data tvpe
. o replace (replace (bD.rescurce_name, " " Modifv Column Information X
View Definition |resource name,
b.akbbrev, . . e
. b.availability, — Basic Information M DESCI’IptIOI‘I
Ma Ings b.comment,
lreplace (replace(b.definition, '<BR>»', MName: species . - -
Disola {b.curationstatus, Avrial j A a =
Dispiay 1o on as url, Facet Name: Organism
lower (replace (replace{replace (replace
ce (replace(replace(replace(replace (rejg .
‘.7 from Data Type: VARCHAR
b.has_xrole)},")', "'}, "0", "), "8, 1), .
PN LRS- T R EURE N S I [blrnlex_’ wElght: 10
(nlx res ', ''),'nlx inv ', 'Y, ')
| Delimiter: .
replace(b.is _part of, 'Resource:','')
b. keyword, Indexable?: () Yes O No
b.created date as date_created,
b.last update date as date updated, Facet?: (*) Yes () No
[ d is null then '' else i -
Is Key?: O Yes ) No
Exportable?: @ Yes ) No Add Semantic Mapping
Column Mappings
) i Add New Delete Modify
® | Spurce Browse® || Table/View Browser & || View Editor '

Concept Id Concept Name Ontology Last Upda... Update Time
birnlex_2 QOrganism NIF anita Thu Feb 21 16...




Querying the Mapping Structure

* What are the top 10 genes you have most
information about?

* Which sources have information about “genes”?

v

Find the ontology term for gene - CHEBI 23367

Call http://cm.neuinfo.org:8080/cm serwces/column/mapplng/ontoterm?ontologyTermId CHEBI 23367

1&co|umnName—transgenlc_I|ne

Now group and rank merge
* in parallel if needed
Get top 10
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Search: The Keyword Query Interface

NIFHome | myNIF | Neurolex | Search | Recommend a Resource Login | Register | Tutorial | Help

search for (e.g., cerebellum, "pulvinar nucleus™)
Hippocampus gene:* Q

Data () Displaying 237 666,448 results - Search Options Semantic Expansion [-]

Literature () 4P, WormBase: WormPhenotypes
Registry () WormBase WormBase provides anatomical and genetic information of C. elegans and related research nematodes.
@ Information on WormBase 399,688 Results

ammon's horn, ammon horn,
hippocampus proper, cormnu ammonis

Funding ()

Web (= NIFHome | myNIF | Neurolex | Search | Recommend a Resource Login | Register | Tutorial |

search for (e.g., cerebellum, “"pulvinar nucleus")

Hide st
Hippocampus gene:* Q

Data Tj

Animal:
Antibod  Data () AutDB:AnimalModels (@ | Semantic Expansion [+]

Aﬂasul AutDB (2271)
Cell line

AutDB provides information on animal models used in autism research.

Literature ()

Datase! More Information on AutDB

Registry ()
Diseas Displaying results 1 - 20 out of 2271 total results.
Funding ()

Drugs ( =

> wr

Aliases Phenotype Profile : Experimental \: Reference For o : Reference For

Paradigm Phenotype Model

“ Gene Name

Web (=) Animal Model y : Gene Symbol \w

A
=
Genes |

Images UBE3A_1_KO_HM Ube3a ubiquitin protein ligase HpvebBa, KIAA4216, Neurophysiology Intracellulr recordings PMID:19430469, PMID:11543639,
Interac: ~ Hide search filters E3A mKIAA4216; Description: Decreased | after hippocampal 20211139, 20696245, | 16575182, 16754645,
4732496B02, chloride inhibitory cannulation and drug 21974935, 21974935, 18846633, 19404257,
Nervoy Animal Model [+] 5830462N02Rik; currents in cornu infusion 22381732, 9808466, 19430469, 21624971,
A130086L21Rik; Ube3a | ammonis 1 (CA1) 9808466, 9808466, 8988171

Gene Symbol [-] pyramidal ne ...[more] 9308466

mecp2 (264) NRP2_4_KO_HT neuropilin 2 RP23-149A5.1, Neurophysiology: /0 analysis PMID:10707970, PMID:10707971,

i (140 1110048P06RIk, Np-2, | Description: Increased 10707970, 18657176, 17259176, 17329436,
mrt (140) Np2, Npn-2, Npn2 excitation as inferred by 18657176, 18657177 17427189, 17443771,
disc1 (122) population spike 9288754

ube3a (89) amplitude in field CA1

gabrb3 (78) [more)
nf1 (78) NTNG1_1_KO_HM Netrin G1 laminet 1, laminet-1, Molecular profile: Immunohistochmical PMID: 17785411 PMID: 14595443,
netrin-G1 Description: Decreased | analysis 158708286, 16980967,
Ngl-1 immunoreactivity 17785411, 17973922,
oxtr (67) in hippocampus, layer | 18384956

shank3 (65) of the parietal c .. [more]

foxp2 (69)

al

reln (52) EMR1 1 KO HM fragile X ment FMRP: Fmr-1. Frmr1 Molecular profile: PMID-16055059 PMID 11773805,
= = T = T — L — 3 — —ﬁn—p—.ﬁ_. —— —



SKEYQL — extending a Keyword QL

Boolean search

* Lucene Query

Fielded search

(Extended) Dismax search

phrase weights

* FIND:(image video) hippocampus

Description
in addition to search with explicit AND, OR,
NOT, a query can specify terms to be in-
cluded (with a +) and terms to be excluded

A search can be issued against stpecific fields
of a document

User queries are phrases without Boolean

connectives; where matches are performed
across multiple fields of a document, and in

the case of multiple matches of a term in dif-
ferent fields, the max score is used. The query
also allows parameters like the minimal num-
ber of terms that must be matched, and “query
slop factor” that determines the importance of
the proximity between query terms.

A query phrase can be given additional mul-
tiplicative weight

Example

The query +(neuron protein)
-gene searches for documents
neuron and protein and not with
gene

The query title:gaba searches for
“gaba” only in the title of the doxu-
ment

The query international
knockout mouse with minimal
maich = 2 and query slop = 1 will
penalize the matching text “the
international conference on genetic
mouse design was a knockout
success”.

* anatomy:hippocampus component:"plasma membrane”

* anatomy::organism:human

®* anatomy:hippocampus|::organism:human]
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Semantic Rewriting of SKEYQL
Queries

-

.

FIND:(image video) hippocampus

Find the ontological class of the query term “hippocampus”

-

Ans: anatomical_entity

Does “hippocampus” have a non-empty has_part tree underneath?
* Every node in the ontology keeps an approximate statistics of descendant
counts across various edge labels

Rewrite query to:

-

FIND: (image video) has_part*(synonyms(hippocampus))
Issue:

* Acellis a part of any brain region.

*  Should the expansion include the cells of hippocampus?

No, because “cell” is a different module of the ontology whose top-level is
“cell”.

-

Partonomic expansion stays within module of the ontology
Final rewrite:

-

FIND: (image video) anatomy::(has_part*(synonyms(hippocampus)))
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Computing with NIF Services

The PDSP K; database is a unique resource in the public domain which provides information on the abilities of
drugs to interact with an expanding number of molecular targets. The K; database serves as a data warehouse for
published and internally-derived K, or affinity, values for a large number of drugs and drug candidates at an
expanding number of G-protein coupled receptors, ion channels, transporters and enzymes.

=

= 4

Which marijuana related genes
are of interest to NCI? Let’s

) Which marijuana related genes
/ '.\F. just use PDSP as an example.

are of interest to NCI? Let’s just
use PDSP as an example.
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http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php
http://pdsp.med.unc.edu/pdsp.php

Computing with NIF Services

public static final String THC_QUERY = "cannabis thc marijuana”;

public void demonstrateFederation() throws Exception {
final String kiDatabaseld = "nif-0000-01866-1";
FederationQuery query = FederationQuery.builder(kiDatabaseld, THC_QUERY).get();
for (Facets facets: searcher.getFacets(query, 10, 0, 1)) {
// Find all receptor (gene) facets
if (!facets.getCategory().equals("Receptor")) {
continue;
}
for (Facet facet: facets.getFacets()) {
// Get grants related to these genes from NCI
query = FederationQuery.builder("nif-0000-10319-1", "\"" + facet.getFacet() +"\"")
facet("Funding Institute", "national cancer institute")
.exportType(ExportType.data)
.rows(1000).get();
TableData data = searcher.getTableData(query);

for (FederationModelData model: data.getResult()) {

mnin nin

System.out.printIn(facet.getFacet() + "," + model.get("project_number") +"," + model.get("project_title"));
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Which marijuana related genes are of interest to

NCI?

cannabinoid cb2
cannabinoid cb2
sigma

sigma

sigma

sigma

sigma

sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma
sigma

3R01CA142115-0451
1R01CA142115-01A1

1R01CAl163764-01
1ZIABCD0O8714-35
171ABCD10632-09
17I1ABCD10632-08
17I1ABCD10632-07
1ZIABCD0O8714-32
1ZIABCD0O8714-34
1ZIABCD0O8714-33

1R21CA173887-01A1

1F32CA171543-01
17I1ABCD10378-13
171ABCD11203-04
171ABCD11203-03
1ZIABCD10845-04
171ABCD11203-02
1Z1CBCD10517-08
2R56CA107510-06
171ABCD11203-01

Cannabinoid CB2 Agonists for Treatment of Breast Cancer-Induced Bone Pain
Cannabinoid CB2 Agonists for Treatment of Breast Cancer-Induced Bone Pain
SIGMA-2/PEPTIDOMIMETIC CONJUGATES TARGET APOPTOSIS IN PANCREATIC CANCER
Bacterial Functions Involved in Cell Growth Control

Transcription Regulation in E. coli and H. pylori

Transcription Regulation in E. coli and H. pylori

Transcription Regulation in E. coli and H. pylori

Bacterial Functions Involved in Cell Growth Control

Bacterial Functions Involved in Cell Growth Control

Bacterial Functions Involved in Cell Growth Control

Manomicellar Formulation for Synergistic Targeting of Prostate Cancer

Synthesis of Vinblastine Analogues with Improved Physiochemical Properties
Macromolecular Crystallography Research with Synchrotron Radiation

Proteolysis and Regulation of Bacterial Cell Growth Control

Proteolysis and Regulation of Bacterial Cell Growth Control

p53-induced Regulation of Transcription in the Chromatin Context

Proteolysis and Regulation of Bacterial Cell Growth Control

Large Databases of Small Molecules - Drug Development Tool and Public Resource

The role of p53 and 14-3-3 in genomic instability
Proteolysis and Regulation of Bacterial Cell Growth Control
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What about ALL Databases?

(W=l TN - T O, R R TE R N R

bptf
bptf
bptf
bptf
itk

itk

itk

itk

itk

itk

itk

itk

itk

itk

itk

itk

itk
crkl
crkl
crkl
crkl
tetrahydrocannabinol (thc)
brcal
brcal
brcal
brcal
brcal
brcal
brcal
brcal

projNum
171ABC005263-28
171ABC005263-29
171ABC005263-31
171ABC005263-30
171ABC011267-03
1R41CA167907-01
171ABC009281-26
171ABC010304-14
171ABC009281-25
171ABC010304-13
171ABC010944-04
171ABC009281-24
171ABC010304-12
171ABC010944-03
171ABC010304-11
171ABC010944-02
3R01CA112663-1051
171A5C006892-23
171ASC006892-24
171A5C006892-22
171A5C006892-21
3R01CA111196-0451
2R01CAD89239-13A1
7R0O1CA111436-04
1R01CA137023-01A1
4R01CA129440-03
1R01CA129440-01A2
7R0O1CAD89239-11
1R01CA174904-01
171ABCO10847-06

projTitle
Eukaryotic Chromatin Structure and Gene Regulation
Eukaryotic Chromatin Structure and Gene Regulation
Eukaryotic Chromatin Structure and Gene Regulation
Eukaryotic Chromatin Structure and Gene Regulation
Preclinical drug development in pancreatic cancer
Calibrated Methods for Quantitative PET/CT Imaging
Receptor Mediated T and B Cell Activation
Biochemical Basis of T Cell Activation
Receptor Mediated T and B Cell Activation
Biochemical Basis of T Cell Activation
Control of the immune response for cancer vaccine development
Receptor Mediated T and B Cell Activation
Biochemical Basis of T Cell Activation
Control of the immune response for cancer vaccine development
Biochemical Basis of T Cell Activation
Control of the immune response for cancer vaccine development
T-bet and Tumor Immunity
Molecular Biology of Pediatric Tumors
Molecular Biology of Pediatric Tumors
Molecular Biology of Pediatric Tumaors
Molecular Biology of Pediatric Tumaors
MODULATION OF ONCOGENIC AGENTS BY MARIJUANA
Analysis of BRCA1 function in DNA Repair
Regulation of BRCA1 Function by Protein Phosphatase 1
The Role of BRCA1/BARD1 in Basal-like Breast Cancer
ROLE OF BRCA1/AKT1 PATHWAY IN THE TUMORIGENESIS
ROLE OF BRCA1/AKT1 PATHWAY IN THE TUMORIGENESIS
Analysis of BRCA1 Function in DNA Repair
Roles of Chromatin Modification in BRCA1 Dependent DNA Repair
Gene-specific Mechanisms of BRCA1 transcriptional Control
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Where is SDSC in all of this?

Running on Gordon (with no tweaking)

Configuration

e 1] server
e 98 GB RAM
e 24 core Intel Xeon CPU @2.8GHz

e RAID 5 SSD
e 2 Solrinstances serving the
e Federation and literature cores.

& NIF - Literature
Summary

o
&
=]
=3

“ GORDON - Literature

Summary

average response time in milliseconds
(smaller is better)

10

Concurrent users

120000 )
110704 140000

0000 —— 120000

K NIF - Federation
Summary

I NIF - Search Summary

(smaller is better)

[ GORDON - Federation

Summary & GORDON - Search

Summary

response time in milliseconds

40000

average response time in milliseconds

30184

o igsas
20000 2

. 7259
5 10 25

1
Concurrent users Concurrent users
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Conclusion

®* The Neuroscience Information Framework is not
really dependent on Neuroscience

* Applying it to
* Diabetes and kidney diseases

Model organisms

Earthcube for geo-science data

* (Hopefully) social science data for economists
* We need

. 4

. 4

. 4

More scalability

. 4

Improved complex query handling
A distribution framework

. 4
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