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NCI Center for Bioinformatics

& Established in early 2001 by
Kenneth Buetow

® Folded in several existing
programs, launched new ones

# Mission to bridge basic and clinical
research via bio- medical-
informatics
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NCICB-supported initiatives

" @ Cancer Genome Anatomy Project
m £S7s, SAGE, SNPs, Pathways

@ Molecular Signatures of Cancer
n Microarray-based tumor classification

# Mouse Models of Human Cancer
Consortium

n Pathology, microarray
#® Clinical Trials
m Protocols, agents, targets, patient cases
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caCORE
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# Core Infrastructure for biomedical
application development

= NCI Enterprise Vocabulary Services
Thesauri and Ontologies

= Bioinformatics Infrastructure Objects
UML-modeled middleware and APIs

= Cancer Data Standards Repository
Metadata
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Cancer Data Standards
= Repository (caDSR)
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#® Registry for Common Data Elements
® Implemented in Oracle DBMS
#® Logically separate Contexts

® caDSR Tools:
s CDE Form Compliance Review
s CDE Browse/Query/Export
s CDE Curation

® caDSR Programming Interfaces:
= PL/SQL
s XML
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Example CDEs

>—<1 U — |30

Person Age 1-120
01/01/1850-01/01/2150

AN AN

Patient Age - Number (3,1)

Patient Birthday — Date
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~ Common Data Element Contexts
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SPOREs ERE

Specialized Programs [lﬁ
of Research Excellence

Cancer Biomarkers Research Group
Early Detection Research Network

HMATIONAL CANCER INSTITUTE
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Division of
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Different Curators for each Context
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CDEs in Production

@ Clinical Trials Support Unit

= Cooperative Group trials overseen by
CTEP must transmit data to the CTSU
using CDEs

# Clinical Data Entry System

= NCI Center for Cancer Research trials
implementing CDEs in the new Oracle
Clinical-based system being deployed

#® Early Detection Research Network
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caDSR Next Steps
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@ Tool and Interface Completion
# Additional CDE Domains

s Pediatrics

a Phase I/II Trials

s Genomics

# Harmonization of CDEs...

m Across Contexts, if it makes sense to do so
= With Public Standards (HL7, LOINC, etc.)
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Info and mailing lists

L

# caDSR web site
http://ncicb.nci.nih.gov/core/caDSR

# caDSR users list
http://list.nih.gov/archives/sbr_users.html
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Part II. Image handling for the
Mouse Models of Human Cancer
Consortium
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(] Biack: Forward  Reload Home Search  Metscape Prirt Security Shaop Stop
Ca n( e r I m a e A Free AOL & Unl ﬁlnstantMessage Chapter 10: Rel WebMail Contact People “Vellow Pages @ Channels Download Find Sites RealFlayer
& ‘tv Bookmarks J‘ Location: Ihllp.!#cancsﬂmagss.ncl nih.gov/calAGE findex. jsp j @'Whal's Related
Yaig &0 calMAGE *
po r a O a OW | 4 B : Cancer Image Server
I I Iouse a I Id Submitimages
u Scientist and researchers can submit
images and image annotations which can be
a source of knowledge for the public and the
researcher. Submit images for human and
| t t. mouse cancer here. Coming Soon!
Admin
Manage the information about recently submitted
. u I I Ia n a n images. Corming Soonl

.
LEGAL RULES OF THE ROAD Thic call4GE wwbeite is designed for the sxochmnge of information betwean the calWLAGE ol the public. The calWIAGE (Carcer knage Servar) contained on the caIMIAGE wbsits is
I I I O l I Se I I I I a g eS ‘provided as & public service by the Mizional Cancer Bistinme (MCT) 1o foster the Tipid dissaminaion of infmmerion to the scientiic compoming s the public, You s brovrse, dovmdosd., il use the das for ok commercial, scisnrific and

NCI - Netscape

Search Images
Submit Images
Admin

What's new?

Query the Cancer Image Server for images submitted by fellow researchers.
Retrieve images and image annotations including species, organ, tissue, and
diagnosis

OO0y

@® Disclaimer

echucarions] puTposes . Hovever, yom muay ancourtsr domnents o portioné of documente cormribnzed by Drivits etinmions or orgeimoions . Cther parties may Tevain all rights to publich or produce these o, Commercil use of the
docuets on this site mgy be protected wnder Uited Statee and foreign copyright. laws. I addition, some of the data may be the subject of patent. spplicitions or issusd patents amd you mgy nwed to seek 2 license for its commercisl use. You are
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r] r] r] USE GUIDELTHES: Pasting of Data and Resubts /D of Wsterisls /Copyrizht Status /Privacy Motice /Momitoring of Website /Extsrral Livks /Disclabner of Lishility /Disclatmer of

a a O a I O n S Please send comments and suggestions to emice@pop.nci.nih.gov - | Privacy Matice | Accessibility Information
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MMHCC Cancer Models Database - Metscape
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# Researchers can
perform basic
and advanced
image searches

Researchers can
search images
nased on
common
vocabulary

&

File Edit Yiew Go Communicator Help

1 &4 9 3 4 - @ 3 & B B

Back Forwerd Reload Home: Search  Metscape Frint Security Shop Stop

i Free A0L & Unl (,%InstanlMessage Chapter 10: Rel “w'ebhail Contact People ‘Tellow Pages |’_|" Chaniels D owniload Firn

wat ” Bookmarks \“ Location: Ihttp. #/caimagepoital-prot.noi govlcalMAGE /meatalogZ.is j @' What's Related

Cancer Image Server

Advanced Image Search

Species:

Organ/Tissue

Diagnosis
MMHCC Cancer Models Database - Hetscape
Edit Miew Go Communicator Help

w o A 4 =2 W S & @ @&

LEGAL RULES OF THE RC
Back Forward Reload Home Seaich  Metzcape  Frint Security Shop Sioy

calMAGE (Cancer Image S

foster the rapid disseminati

Free A0L & Unl (%InstanlMessagE Chapter 10: Rel ‘Webhail Contact People

“elow Pages (1] Channels Dawrilosd Firu

non-commercial, scientific
institutions or organizations 2
thig site may be protected 1

acation: [http: //caimageportal-prot. nei.nih. gow/cal MAGE /meoatalog2ady. jsp

O Home [7 L33

Bookmarks

=l 17 what's Related

@ New Search

applications or issued pater
Guidelines by clicking on tk Simple Imange Search
USE GUIDELIMES: Posting

E== Db

Advanced Image Search

Species: =
OrganTissue: ECIECON
Diagnosis: INCIZIIONN

Donator: Iﬁ
Donating Institution: lﬁ
Publication: 'I
Observation: =
Stain: I
|

Strain:

Gender: lﬁ
Search | Clear

= =0

|Document: Done
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® The Enterprise Vocabulary
System (EVS) is a set of

address NCI's needs for
controlled vocabulary

® The Image Server utilizes
EVS to access controlled
vocabulary for
= Organ/Tissue
= Diagnosis

Image Vocabulary

services and resources that

Click folders to expand and select appropriate diagnosis or enter a search i
unable to find a match, enter it in the Other field below and click Submit. | EVC":I

Search: | Search |

[T Match Case [ Match Whole Words

Diseases o f the Maouse Intestinal Tract (5)
Meoplasms of the Mause Intestinal Tract (3)
Malignant Meoplasms of the Mouse Intestinal Tract (8)

Benign Meoplasms of the Mouse Intestinal Tract (B)

@ Gastro-Intestinal Intraepithelial Meaplasia
Preneo plastic Lesions of the Mouse Intestinal Tract (1)
Benign Conditions of the Mouse Intestinal Tract (3)

Hyperplasia of the Mouse Intestinal Tract (3)
Inflammatar y Diseases o f the Mouse Intestinal Tract (3)

=
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¢ Image annotations
may include a
detailed
description,
species, organ,
diagnosis, strain,
and image
dimensions
Researchers can

view, zoom, and
pan an image

Search Results

in

plug-in

ancer Models Database - Sub rozoft Internet Explorer

N =2 @ 2

Edit: Discusz  Real.com Messenger

J4=v->- @@@‘@v

Back Faryard Stop Refresh Home ‘ Search Favorites Hiztom tdail

JAereSS I@ hitp:#/cancerimages.nei.nih.gov/cal MAGE Asimpleresults.jsp?g=0 j &G0

- CAlMAGE

Cancer Image Server

Gfbms a Help

Search Criteri all

Page 1 Show 1-5of 244 | First | | Next | Last |

Description: tLsi#eaas KO (+£3 The slide isfrom a genetically engineeed mouse with a rasknod out (foras KO (). The lung contains multiple tumars.
Hote that these tumars are relatively darkly stained, have lobular, erisply delineated bordars. The largest tumor (=24465 y=7575 1:5) is ted to the bronch
which has dysplastic cells (;=24159 y=6774 1:1). A papillary part of the tumor extends into the lumen. The cells in this tumer tend to have large pleomaorphic,
hyperchromatic nuclei with a high mitetic rate and scanty, dat cytoplasm (x=23360 y=5110 1:1). The level of differentiation varies from well defined glandular
patterns (:=12553 y=25890 1:3), papillary (:=14457 y=3840 1:31to a solid invasive pattern (=17955 y=12200 1:2. Fiagnosis: Multiple Adenocarcinomas, lung.
Species: touse

Donator Reference: Robert Cardifi

Gender: uUnknowin

Image Width: as1492 Image Height: 20064 Unit Type: rizeis Magnification Level: 7

Description: CAM@ASMAZOR) Thisslida iz from a GFAP-Cre:RbLoxP/LoxP:pS2LoxPILoxP mouse showing a massive brain tumor (=12210 v=0015 1:18) that is

arising from the =3919 y= 11960 1:4 ). The tumor appears in direct continuity with the granular layer (=042 v=13756 1:3). The tumor has a p—
population of poorly differentiated, relatively large cells with pleomorphic nuclei (=11112 y=11077 1:1) and is highly vascular ;=12370 v=8029 1:2). Diagnosis:

Large cellfanaplastic medulloblastoma.

Species: touse

C1.sid Donator Reference: Robert Cardifi
Gender: unknown
Image Width: zas0z Image Height: 17250 Unit Type: rizeis Magnification Level: &
Description: C3(206415) Thisslide is from a PD&F-B-Chain retrovius indused mouse showing a massive brain tumer 0003 y=4557 1:18). The tumor has a
population of poorly differentiated cells with vascular p (=13162 v=2679 1:4) and palasading (x=12258 vw=3272 1:4). The tumor cells have
hypershromatic small nuclei with seattered tumor giant cells. Diagnesis: Glioblastoma multiforme, mouse brain
Species: mouse
'Ca i Donator Reference: Robert Cardif
sl Gender: Unknown
Image Width: asz51 Image Height: szzzs Unit Type: rixeis Magnification Level: 7 5l
- I e o eamavit mAmEn . — EAnn it
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# Annotated
Images are
available for
specific
organ
models on
the MMHCC
emice web
site

Emice website - Netscape

File Edit View Go Communicator Help

2 » 3 @4 2 W I & 3 @

Back Forward Reload Home Search  Metgcape  Print Secuiity  Shop Sl

wt' Bookmarks £ Location: Ihttp:a’a’emice. nici.nih. gov/emice/mouse_models/organ_models/ung_models/murinecancer/murinermnodels j &7 What's Related

BlackBermy Starpower: The ﬁlnstantMessage Secure Weh Shop ty Presario Compaq At Home Campaq Support Smart Update
L=} TIT ST LT ST T
sensitivity to lung cancer. Analysis of progeny from crosses between recombinant inbred (RI) strains derived =

Staging o : ; ; -

3 Malecular from the sensitive Adl strain and the resistant C57BL%B strain, suggested the existence of three pulmonary
Alterations adenoma susceptiblitiy (Pas) loci (55). Pas-1 was later identified by analysis of F2 progeny from a cross

4 Movel between strain A4 and the C3H/He resistant strain and was mapped to the distal region of chromosome B (24).

Linkage analysis has demaonstrated K-ras to be tightly linked to the Pas-1 locus, suggesting Keras as a
candidate for Pas-1 (47). Additional Pas loci have been mapped to chromosomes 9, 17 and 13 (13, 18).
Murine Lung Cancer Furthermore, several numerous susceptibility to lung cancer (Sluc) loci have been identified by using a
multilocus mapping method to analyze F2 mice generated from recombinant congenic straing (RCS). The Sluc
1 Murine Wodels of  0ci are invalved in complex genetic interactions that control susceptibility to the development of lung cancer

Lung Cancer (19, 20).
2. Classification of

Therapeutics

Murine Lung A wide variety of chemical carcinogens can induce
TUTEE pulmanary adenoma and adenacarcinoma formation
References in mice although they vary in their potencies (for a

reviews on spontaneous and chemically induced
Dsliaed fer (ETE mouse lung tumors see (33, B4, 86)). Some well
characterized tumarigenic agents include urethane,
metals, aflatoxin, tobacco smoke and tobacco
smoke constituents including polyaromatic
hydrocarbons and nitrosamines. Of note, the only
rmurine model of squamous cell carcinoma existing
to date is a carcinogen induced model resulting

Protocols and
Recources

1. Lung Cancer

5 %Lun fram the topical administration of NTCL twice a
: Wg week for 35-40 weeks (71). The study of chemically
3. Human Lun induced lung tumors has provided insights into the |
: Wg histiogenesis of murine lung tumors suggesting that & = & . d
4 Human Lun rurine pulmonary adenocarcinomas are derived 'ui-__‘__- I g # :_J ] I
- Durman Ly fram cells of the alveolar epithelium of the type |l . : S :
Pathways ! from the bronchial ithalium of Diagnosis: Keratinizing squamous carcinoma of the lung.
5. Human Lung che éTeage,”nlr_ fom t 84 rggcrlzn agrzeplt Blim o Species: Mouse
Genes (CGAP the Clara cell lineage (34,70, 72, 92). Boston reference set number: L0714

6. Mouse Lung
[ == |Document: Done




Cancer Model Images
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Data

JUpIoad image constructs
affiliated with their model
via the Cancer Models

Portal

/B MMHCC Cancer Models Database - Miciosoft Internet Explorer mEE
File Edt View Favoites Iools Help
=
& - X I NES | J 2
Back Fanen! Stop. FRefresh Home Search  Fawartes  History Mail Print Ed Discuss  Real.com Messenger

Address [ ] hitp://cancemodels.no.nin. g

fsp?modelld=14 el ame=BLG-GF I j @GD

IR
[NSTITUTE

MMHEG CancarModelsDatabase

the Mouse Models of Human Cancers Consortium

O Home @ Now search

@rer

Backto
Search Results

General Genatic i Therapeutic Y Gell e — 'W
Information | Deseription | Inferwertions Lines

Images - Model

BLG-IGF Il

BLG-IGF-2 6796 T11 L
Staining: HLE

Annapolis slide set: Slide# 102, Bowslott 180: Fixed in formol saline. Thisfizld illustrates & papillary mammany tumer with finger-like extznsions

covered by epithelium. HistoBank Humber: 1084

BLG-IGF-2 679G T11

Staining: HEE

Annapolis slide sst: Slide# 102, Boxslot 180; Fixed in farmel saline. This field illustrates 2 papillan mammary tumor with finger ke sxtensions
sovered by epithelium. HistaBank Number: 1086

BLG-IGF-2 6796 T11

Staining: HAE

Annapelis slide set: Slide# 102, Boxslot? 120; Fixed in formel saline. This field illustrates a papillary mammary tumer with finger like extensions
covered by epithelium. HistoBank Humber: 1085

BLG-IGF-2 6796 T11

Staining: HLE

Annapolis slide set: Slide# 102, Boxslot? 180:Fixed in formol saline. Thisfield illustrates 2 papillary mammary tumor with finger ke sxtensions
covered by epithelium. HistoBank Humber: 1087

BLG-IGF-24812T7
Staining: HEE
Annapolis slide sst: Slide# 108, Boxslot 10; One part of fumat in slides 1.7 and another part in slides 815, possibly fixed in formal saline and

[ | intemer

MHCC Cancer Models Database - Netscape

Fle Edt View Go Commuricator Help
" a = = & B B
Back  Fuwed  Reload  Home  Seach  Metscape  Pint  Secuity  Shop Siop
Bookmarks Loeation: [Fitp: //cancemodels nei i gov/mmhce/Images jsp | E7 what's Related

the Mouse Models of Human Cancers Consorti

g . MMHCG Gancer ModelsDataba

Upload a Image file {Of the type jpg . jpeg, gif, sid, or tif)

Brows:

Upload |
Image

Image Title |
Help

Description of
Image

Staining I

Save Data Clear 1
| | o7

Retrieve images

associated with a model
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Web Sites ‘

Existing Architecture

Applications |

HTTP

Clients ‘

Image Portal

Enterprise
Vocabulary
System

T
N

Image

/Annotation
Repository
~_

Image
Content
Server
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Future Architecture
“Image Web Services”

N

J
Image Portal Web Sites | Applications Clients
SOAP HTTP Java
caBIO
Genomics,

Bioinformatics,
Clinical Trials, Mouse
Models, Image
OBJECT MODELS

|
caBIO Data Sources

Unigene  LocusLink Homologene BioCarta RefSeq

CGAP/GAI Trials  DAS Image :
4 Repositories | ?{%}fﬁt g::nter
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Image Object Model

ImageRelationship

&pid

@

Relationable

+childRel3tionship:

OrganRelationship

&

#peonceptld : Long

AnnotationCollection
Bid
%description

Fovail ability
rereleazelate : Date
Erenteredate : Date
ExmodifiedDate : Date
EvisibleTo : Sting

1 +ima

Region

Experiment

wid
Hname

Btype

& =P D

+experiment| 0.1

+donator

eAnnotation:

Image

+regions

Gid
%nalme
%image

Eothumbnail
Shmidth
Sheight

EavailableF ormats

+pathalogicalFindisg

C

Ontologable

+histopathal
+organ
Qrgan
&pid: Long &
&yname : Stiing

ImageAnnaotation

%mw
points “‘———________OQ

id
@d escription
race

@gender

0.1
Fathological
Finding
Epid +zcore 1
@description
Score
Bpdistribution
Epintensity
+histopathalogy
Histopathology
+tissu
25k
Tizsue

li)id :Long

li}type : String
Ehname : String
Edescription : Sting

E?sex: String

E?CeIIType : String
E?ceIILine : String
lf—usupplier: String
Ebhistalogy : String

EhdevelopmentalStage : Sting

+cellularLocatio

Person

EblastName : String
EbtirstName : String
Ebinstitute : String
EblabName : Sting
Ebaddress1 : String
Enaddress? : String
li}city: String
li)state : String
li)zip : String
Ecountry : String
@phane : String
li}fax: String
Esemail : Sting

Antibody
Goid
&sname

| feproteininfold : Long

Protein

Berid : Long
Bgraenelnfald : String

pgrdescription : String

+antibody

Strain

+strains @id :Long
name : String

0.1

0.2
+proteins

+genes
1gx

Gene

Tesid : Long

fgpname : String

Tptitle : String
TpdbCroszRefs : Hashtable
TgplocusLinkSummary : String

0.1

AntibodyPreparation

hid

Booncentration
BEource

&
&
Eptitration
&
&

mantigenRetrieval

Publication

publizations
stain
1 o.r
retatus @ String

rauthors : String[]

&

&

G)pmid : String

Sbtitle : Stiing

li)year: String

@joumnal : String

@volume : Sting

lipstartPage : String

@endPage : String
id : Lang

CellularLocation

Target
pid : Long
@targetName : String
@targetType : String




# TTo facilitate the
haring of histology
mages, a "minimal”
et of image
nnotations are
ecessary

@ Should leverage
existing standards and
may be derived from
use cases for image
retrieval and analysis

# Annotations should
include parent-child
relationships

ANCI\MMHCC\Image. xml - Microsoft Internet Explorer

Edt View Favoites Tools  Help

aQ & 3

Search Favortes  Histary

B 5 o =

Mail Fitit Edt Discuss

Back Faryar Stop  Refresh  Home

dress |. CAMCIAMMHCC  mage. 2l

| Fie
J<.‘= @ [ o
I
|

Links @&]Ageement @] Customize Liks 4] Fiez Hotmal @] Headines @&]Home @] Instant Intemmet 48] Instant Search &My Presaiio &7 News @ RealFlaper

<tuml version="1.0" encoding="UTF-8" 7>
<IDOCTYPE Imagednnatation (View Source for full doctype... )=
- <Imagehsnnotation:
- <5ources
<Donator=Dr. John Doe</Donators
<Institution=University X</Institutionz
</Sources
<File>
<Name>mp30</MName
<Locationzhttp:/ /www.universityx .com/catalogview.jsp?cat=mouse_p_prostate®&=mp30.sid&reslvl=7.1
&rgn=0,0,1,1</Location:
</Filex
<Dimensions:
<Width=300</\Widths
<Height>300</Height>
<Type=IPEG</Type>
<Magnification=7</Magnification
</Dimensions:
<Description>MP30 {01-0948S8F) This slide illustrates the distribution of cytokeratin 8 (CK*) in lesions from in TRAMP male
mouse using the immunoperoxidase technique to identify the antigen.</Descriptions
<Diagnosis=Intestinal metaplasia (probasin:rasxmxl1), Mouse Prostate</Diagnosis>
<Publication ID="504"=PubMed</Publication:
<Organ>prostate</Organ>
<Species=mouses/Species>
<5StrainzIodine«/Strains
<Gender=Male</Genders
<Promoter=Probasin</Promoters
- <Genes
<GeneSymbal=p53</GeneSymbal
<GeneSymbol>PTEN</GeneSymbal>
</Genes
<5StainzH&E</Stains
</Imagesdnnotation:

Lol

|@ Done |—|— Iy Computer



Imaging Technologies
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® The NCICB is investigating imaging
technologies to facilitate efficient image
retrieval and annotation integration

® Imaging technologies include JPEG 2000,
DICOM 3, and Image Content Servers

= JPEG 2000 is a standard that defines a set of lossless (bit-
preserving) and lossy compression methods for coding
continuous-tone, bi-level, gray-scale, or color digital still
Images

= DICOM 3 (Digital Imaging and Communications in Medicine) is
the industry standard for the transferal of radiology images and
other medical information between computers

= Image Content Servers provide a mechanism to speed image

transmission and improve image quality
T : A Center
.&P_\_ Rl o r
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Image Contributors

# Dr. Robert Cardiff, UC Davis — Mouse Prostate
Cancer Images

@ Dr. William Weiss, Dr. Ken Aldape, UCSF —
Nervous System Cancer Images

@ Dr. Tyler Jacks, MIT — Lung Cancer Images
#® Dr. Alex Nikitin, Cornell — Lung Cancer Images

@ Dr. Norman Greenberg, Baylor — Prostate
Cancer Images

#® Dr. Scott Shappell, Vanderbuilt — Prostate
Cancer Images

# Dr. Marcus Bosenberg, Harvard — Skin Cancer

Images
—ﬂ:} J‘- \ Center
NS f°'
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