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Integrated Bioinformatics:
The Public Face
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Bioinformatics Graduate Program
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Evaluation and Training




Distinct NCIBI Focus on Optimal Tool-
Scientist Fit

Integrated resources for integrated analysis
1. Useful to scientists’ actual analyses

2. Usable based on established Ul principles
3. Easy to use and effective for tasks

4. Aids for learning

5. Ease of access to tools and tutorials
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Workflow Renal Disease

WORKFLOW PIPELINE HUMAN INTELLIGENCE & COLLABORATION
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Sopamating
Wheat from
Chaff

Interpreting, Inferring,
N\ & Validating Relationships

Mirel. Supporting cognition in systems biology
analysis. J Biomedical Discovery & Collab, 2009
Mirel, Eichinger,Nair,Kretzler. Integrating automat
workflows, human intelligence and collaboratic
Proceedings of the AMIA Summit on Translational
B|0|nformat|cs 2009




Separating the
Wheat from Chaff

NC

relationships

aggregations/

abstractions

wvigual ontrols

focus on
relationships

coordination of

! Offer addition % of the strength of relationships — .g. tsrm enrichment
+ statisticg (b %, and reveal the logio of these computations :

\ provige vies show many hisrarchical levels in multiple classes and
: oros! hl Wiyre st al, 2008; Robertson et al, 2002)

: sgent relationships acroes GO classes and hierarchical levels (e.g. a specifi
functien “ie |nw® a certain process and “acts in" a certain corr‘:c'\e'\t ar

patiems of function, struocture, physiclogy, similarty, differences, outliers/
abberations

enrichment of patterne

+ Provide capabilties for ussrs to group clusters of interactions into aggregates
dﬂﬁnac: by a superordinate clase (s.9. GO categery, perhaps at a certain level of
t'\ hierarchy).
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Required by All 3 ways of classifying:
- Import own data

Requirements by
_ Classifying:type,

e

- Clear indication of the nature of an interaction & type of molecule,
- Visually encode by attribute in networks or pathways

Mirel, Keller, Peleg Altman. Design of integrated Bioinformatics Systems. AMIA 2009
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Gestali principles

Comments

29

Dioes the defanlt view use proxdimity in
its arrange ment and layout to suggest
relationships between like things? (e 2.
clusters are spaced to suggest pattemns)

012345Mia

2. Usable

30

Do the organization and layout of the
defanlt wiew drawr nsers” eyes to

specific gpots e o through putting

certain datafrelations in the center or

highlighting?

O012345HM/4

user interfaces

3l

Dioes the defanlt view antormatically use
other visual cues to emphasize single

items?

O12345H/4

Heuristic evaluations

32

Dioes the defanlt wiew antomatically use
other visual cues to emphasize groups
or relationships (e 7. outlines or hispar.

chical structures)?

012345H/4

applied to tool fixes

33

Dioes the defanlt include more than
one graphic to show additional
inforrmatiorn, such as distribution of
valugs in an irportant field?

012z4

34

If x-¥ axes o matrices are used, do
default arrangements autornatically
draw users’ eyes to pattemns (e.g.
inrreases/decre ases, clusters)?

01234

35

If defanlt wisuals do not provide ready
entry poirts, can users perform
operations (e.g. nser-defined selections,
subsetting, lasout, filtering) that quickly
allowwr thern to find and entryr point or
other patterns such as sirodlarities,
outliers, trebds (2-4 steps)?

01234

36

Are users dhle to mardpulate o re-
structure visual arrangements to see
other patternsieronps?

01234

137

NCiBI

Can nsers manipulale visual
arrangemens efficiently (1-3 stens)?

01234

Modification Report system: Severity rankings
None - No immediate issue for performance/satisfaction

Minor — Minor slow down in task performance; irritating
Serious - Errors or miscomprehension due to Ul features:

Major- Unacceptably time-consuming, unrecoverable
errors, dead-end in task performance

Critical- Showstopper; No workarounds possible, cannot
complete a given task, possibility of losing data

Failure - Catastrophic error, loss of data, system freezes
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3. Easy to use
Effective for tasks

‘Pl tEomzt:te:fys:;em Usability Questionnaire US ab I I Ity teStl n g
B 10 scientists (4 at NCI)
g Svctigictamalil o<l o U O O Ol el 4 integrated tools
3.l could find things of stonglyi 10 0 (0 f i [ istrongly . .
e Scripted task scenario
4.Icou_1dcm: : ""'" .
Think alouds
| g N=10, 1-7 scale, 7 strongly agree
Q Description Average | Median
PleasantUIsMIIM 6.4 6
LikeUsingUIMiM]I 6.4 6
Easy Learn MiMI 6.3 7
TimeWorthGain 6.2 6
- - Qverall Easellse 6.1 6
Data analysis is in progress GlearlyQrganized 6.1 6
“will translate into improvements L Rettievediio & 0
» P Easy_Understand_MiM| 6 6
Nc i BI Qverall _Satis 6 6
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*»ConceptGen

ConceptGen (tool)
ConceptGen (tutorial)

Related gene lists to enriched concepts and otr
genes enriched for the given concept.

@ |MetScape

MetScape Plug in for Cytoscape (tool)
MetScapei Plug in for Cytoscape (tutcrial)

Displays interactive networks of compounds,
enzymes, reactions.

MiMI Plug in for Cytoscape (via Cytoscape)
Mimi Plug in for Cytoscape (tutorial)

Displays molecular networks in Cytoscape.
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MiMI Web (tool)
MiMI Web (tutorial)

4. Aids for learning

MetabZMeSH™ (tool)
Metab2MeSH (tutorial) Manuals
Felates 1 metabolite to its enriched MeSH terms

ar 1 MeSH term to its metabaolites, and retrieves Tuto rla|S

associated articles

Flash demos

MiSearch (tool)
MiSearch (tutorial)

YouTube

FRanks orders retrieved articles from Pubhled
based on a sell- customized personal profile.

. Classes/HSL
(Including UG)

PubAnatomy(tool)

. MiMI-Cytoscape in Chinese part 1
PubAnatomy (tutorial) i ,.p. g P

Frovides new ways to explore relatiol
among anatomical structures, pathop
processes, gens expression levels al
protein interactions in the context of
literature and experimental data.

rippiEERl:
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PubOnto

NCiBI
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PubOnto (tool)
PubOnto (tutorial)

1:350430 | o] | GE) | 2
% de ¥k k1 ratings 1:



Exploratory exercise — articles supporting genes & schizophrenia

117 <cale, 7 high PubAnatomy PubMed

N=15 N=14

Overall satisfaction 10/15 10/14

(5,6, 7)

Helped me think 10/15 8/14

creatively (5, 6, 7)

Useful capabilities 11/15 10/14

for exploration (5, 6, 7)

Found relevant items 8/15 6/14

(6, 7)

NCEBI 2



5. Ease of access

Navigation
Horre
About
T

Biological Projects
Warking with NCIBI

Education

MCIBI Publications
Calendar

MCBCs

About NCIBI Tools

WCIB! provides the software architecture and tools to generate new knowledge about complex
3 hiomedical problems at a molecular and systems level. Diverse sources of experimental data,
About Tools latabases, published literature and text mining are integrated through
1al methods. Tools give scientists access to these data and help them gain nowvel
, Getting Started  eanceptual relationships. In addition to the NCIBI tools, various datahase

, Taals Listing re also available upon investigator request.

1mie weis wols and resources are all free to the research community for internal use. Please
s read the General Terms of Use for details. Individual tools may have additional use terms that
are available on their wehsite.

Getting Started

If you are unfamiliar with our tools: Ve recommend
starting with the " Try Our Tools" site

Outreach & Dissemination »

Here yaou will find NCIBI tools and resources arganized
into categories and information about how and when to
i i you plan your

inks on this site are
| documentation. We
through the tools with

Ir tools: You can

”
</ BIOSITEMAPS

Name
PeptideAtias
X_Tandem

ProteinldDatabase

N il

Resource Name: Peptide Atlas

Description: Multi-organism, publicly accessible compendium of peptides identified in a large set of tandem mass spectrometry
proteomics experiments, some published, many still unpublished. All results of sequence searching are processed
through PeptideProphet to derive 2 probability of correct identification for all results in a uniform manner ensuring 2
high guality database. All peptides are mapped to Ensembl and can be viewed as custom tracks on the Ensembl
genome browser.

Resource Type:
5 BRO (1 Ttem)

BRO:Proteomics

URL: hitp:fiwww.peptideatias.org

Keywords: Proteomics, mass spectrometry, peptides, Ensembl, PeptideProphet, uniform re-analysis of raw data
Organization: Institute for Systems Biology

Center: NCIBI

Contact Person: Eric Deutsch

Contact Person Email: edeutsch@systemsbiology.org

Contact Person Phone:
Language:
License Model: free, but registration required

Platforms:

The Biositemap Browser is a component of The National Genter for Biomedical Ontology
The National Genter for Biomedical Ontology is one of the National Centers for Biomedical Computing supported by the NIH Roadmap

MetabZMeSH™ (fool]
Metab2MeSH (tutorial)

Felates 1 metabolite to its enriched MeSH terms
or 1 MesSH term to its metabolites, and retrieves
associated articles

MiSearch (tool)
MiSearch (tutorial)

Fanks orders retrieved articles from Pubhed
based on a self- customized personal profile.

Pub.\siaiomy
A 2
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PubAnatomy(tool)
PubAnatomy (tutorial)

Frovides new ways to explore relationships
among anatomical structures, pathophysioclogical
processes, gene expression levels and protein-
protein interactions in the context of Medline
literature and experimental data.

PubOnto

PubOnto (tool)
PubOnto (tutorial)
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Cross-discipline collaborations
for integration

Heuristic evaluations

Developers Manuals & tutorials

HCI specialists Biomedicine experts

Database specialist Documentation specialist

Health science librarian Program developers

Ul developers Project manager
Graphic designers

Undergrad project NCI collaborator

MCDB specialist Ul developer

Neuroinformatics specialist Health science librarian

Usability/instruction specialist Bioinformatics specialists

Health science librarian
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Education, Outreach
and Dissemination

Jim Cavalcoli




	Cores 5 and 6�Evaluation, Training, Education, Outreach and Dissemination
	Integrated Bioinformatics: �The Public Face �
	Evaluation and Training
	Distinct NCIBI Focus on Optimal Tool-Scientist Fit
	1. Useful:�Discovery-based analysis
	Useful applied to tools: � requirements
	2. Usable �user interfaces
	3. Easy to use�Effective for tasks
	4. Aids for learning
	Slide Number 10
	5. Ease of access
	Cross-discipline collaborations �for integration
	Education, Outreach �and Dissemination��Jim Cavalcoli

