i caBIG

Mouse GBM:
A Pilot Collection on
' NBIA

Sunny Jansen
Postdoctoral Fellow

Terry Van Dyke Lab
Mouse Cancer Genetics Program

NCI

Collaboration with
Paul Mulhern and Brian Hughes

e .\ A /-. - . .‘_593.’-"' .



Preclinical Goals

Introduction & ff;;‘\
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* Goal 1: Develop a molecular and imaging
based classification for genetically
engineered mouse models (GEMs) of
glioblastoma multiforme (GBM)

* Goal 2: Use imaging to asses response of
GBM GEMSs to novel therapeutic regimens
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Introduction
caBIG® Tools for Preclinical Data
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NBIA

National Biomedical
Imaging Archive

caArray

Gene expression

microarrays

R ¥

calntegrator

Integrate NBIA, clinical
data (survival, IHC...),
gene expression
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Purpose . :“*\\
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- Utilize NBIA and calntegrator to correlate
Image-based features with ‘clinical’ data in GBM
mouse models

* Image-based features

- Qualitative

* Quantitative blood brain barrier permeability
* ‘Clinical’ features

» Genotype
» Tumor histologic characteristics
* [HC—e.g., CD31

* One time imaging in N=62 mouse patients
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Animal models Z 7\‘“\*

* Intracranial injection of cell lines derived from
several GEMs

* Genotypes:
» Rb inactivation + Ras activation (TR)

* Rb inactivation + Ras activation + PTEN loss
(TRP)

* Rb inactivation + Ras activation + EGFR loss
(TRE)

\bCi 311G



Mouse GBM Pilot Collectiowf—f_@\\

Brain Imaging Workflow
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Four mice imaged Philips Intera Achieva Post imaging euthanize
at once 3.0T MRI clinical scanner and histology

~1hour imaging time
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MRI Pulse Sequences A R

* T2 weighted pre contrast
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MRI Pulse Sequences QL AW B

* T1 weighted pre contrast
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MRI Pulse Sequences QL AW B

* T1 weighted post contrast
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MRI Pulse Sequences

* Dynamic contrast enhanced series
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DCEMRI and two compartment model parametefs &\

- Quantifiable information on the blood brain barrier permeability is
extracted from the pattern of contrast agent uptake

In-flow/artgrial

From Cheng Yang
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Challenge: Cropping and splitting the image data™ 4" ‘" A




Mouse GBM Pilot Collection
IChaIIenge: Cropping and splitting the metadatz

* DICOM header

(0010,0010) PN [SJ_DCE_10_11_66_82]
(0010,0020) LO [SJI_DCE_10_11_66_82]
(0010,0030) DA [20100928]
(0010,0040) cs [M]

#
#
#
#

s
18, 1 PatientsName
18, 1 PatientID
8, 1 patientspBirthbDate
2, 1 Patientssex

(0018,9089) FD 0\0\0

(0020,0010) sH [350910091]

¥ Z4, 3 DittusionGradientOorientation

(0020,000d) Ul [1.3.46.670589.11.17169.5.0.4584.2011021511013196216] # 52, 1 StudyInstanceuID
(0020,000e) UI [1.3.46.670589.11.17169.5.0.4564.2011021511582801965] # 52, 1 SeriesInstanceuUID

# 10, 1 studyID

(0028 ,0010) us 1024
(0028,0011) Us 1024

b = - B - e e

# 2,
# 2,

1 Rows
1 C91ugns
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Cropping and splitting the image data
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Program written in
IDL

10

11

66

82

* Advantage: Image arrays 16 times smaller

Mouse 10
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ICropplng and splitting the image data
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ICropping and splitting the metadata

* DICOM header

(0010,0010) PN [53_DCE_10_11_66_82]

# 18, 1 PatientsName

(0010,0020) LO [SJI_DCE_10_11_66_82] # 18, 1 PatientID
(0010,0030) DA [20100928] # 8, 1 PatientsBirthbDate
(0010,0040) cs [M] # 2, 1 Patientssex

(0020,000d) UI [1.3.46.670589.11.17169.5.0.4584.2011021511013196216] # 52, 1 StudyInstanceuID
(0020,000e) UT [1.3.46.670589.11.17169.5.0.4564.2011021511582801965] #

52, 1 SeriesInstanceUID

(0020.0010) SH [350910091] # 10, 1 studyIp

(0028,0010) us 1024
(0028,0011) us 1024

- # 2, 1 Rows
# 2, 1 columns

-— —— - -

Program written in
IDL

(0010,0010)
(0010,0020)
(0010,0030)
(0010 0040)

PN
LO
DA

¢s [F ]

[TVD_GBM_IC2_11311010] 20, 1 PatientsName

#
[TvD_GBM_IC2_11311010] # 20, 1 PatientID
[20100928] # 8, 1 PatientspirthbDate

# 2, 1 Patientssex

ki B L e R

[1 3.46.670589.11.17169.5.0.4584.2011021511013196216. 1] # 54 i StudyInstanceUID

(0020,000d) UI
(0020,000e) UI [1.3.46.670589.11.17169.5.0.4564.2011021511582801965.1] # 54, 1 SeriesInstanceuID
(0028,0010) us 256 # 2, 1Rows
(0028,0011) US 256 # 2,1 columns
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Deployment to CBIIT instance of NBIA _ T‘K

* Demo: Mouse GBM on NBIA

w caBIG
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Deployment to CBIIT instance of NBIA 4

Available Selected
D 0 3D Face pouse GBM

[] @ cT colonography

sk SO 3L i

Collection Descriptions

TR 53

71 @ wouse oo
E] @ Mouse Mammary
[19 ncri v
Available on NBIA ’ . -
From: U 1o =
(mmidcfyyyy) L I [ J
Series Includes
Anntetions Annotated [¥] Non-snnotated

Subject ID(s)

Results Per Page

[p susmrr | [(Dreser |

A

¥ caBIG
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Deployment to CBIIT instance of NBIA

National Biomedical
Imaging Archive

sList DICOM Image Viewers SEARCH > SUBJECT

sview Contents
[0 Series in Basket )

MY QGUERIES

sview Saved Queries *All searches are conducted at the series level
[ 0 Saved queries )

Search Criteria @

Mouse GBM

siview Query History Collection(s)

yChange Password l I rp SAVE QUERY I

yCreate Shared List

wEdit Shared List @
Search Results (by Subject)

uSearch Shared List

UICK LINES Subjects checked can be added to your basket.
NEIS PORTAL

€ ncicenr
NI HOME

[ cnecx aLL | [0 UkicnEck acL | [ ¥ aob 70 BASKET |
caBIG™
O— Collection ID Subject ID Studies Series (|
Show Studi M GBM TVD_GBM_IC2_11311010 141 5i5
"'5 AN ovy Studies ouse X A2 =l
(RN o Show Studies Mouse GBM TVD_GBM_IC2_11311011 141 515 |
Show Studies Mouse GBM TVD_GBM_IC2_11311066 111 515 |
Center )
for Show Studies Mouse GBM TVD_GBM_IC2_11311082 141 515 |
Bicinformatics

4 patients found, displayingPage 1 /1.

RSNA [ S5 View mv sasker |
SEARCH ** SUBJECT . _aBIG

Y3
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Deployment to CBIIT instance of NBIA

National Cancer Institute

National Biomedical
Imaging Archive

TOOLS HOME SEARCH IMAGES MANAGE DATA BASKET HELP LOGOUT Logged In As jansensa

sList DICOM Image Viewers SEARCH ** SUBJECT » STUDY

MY DATA BASKET

sView Contents
(0 Series in Basket)

Search Results (Studies for Subject TVD_GBM_IC2_11311010) Q

sView Saved Queries V] CHECK ALL UNCHECK ALL
(0 Saved queries ) I I rD l

. . To VISUALIZE IMAGES, a 3rd party software is required.
sView Query History Click here to download Cedara |-Response software.

TOOLS

[Wvuw MY BASKET | [WADD TO BASKET | | VISUALIZE IMAGES |

yuChange Password

Study Instance UID Date
SCreate Shated List 1.3.46.670589.11.17169.5.0.4584.2011021511013196216.1
Description Data Location
wEdit Shared List GBM intracranial NCICBIT
Series Images Description Modality Manufacturer B
suSearch Shared List o v
Show Images| 1.3.46.670589.11.17169.5.0 4564.2011021511582801965.1) 30 ggﬁéﬂl@ﬁm MR g ths Medicall g
T1_FFE_Cor_PreC grilizr::/tedical
Show Images 1.3.46.670589.11.17169.5.0.4564.2011021512306717015.1| 48 SENSE = " MR s O
T1_FFE_PreFAs Philips Medical
Show Images| 1.3.46.670589.11.17169.5.0.4564.2011021512383814016.1| 12 SENSE MR Systgms O
Show Imaces| 1348 670589.11.17169.5 04564 2011021512300881054 1 o0 | ATy | Db Medeall .
T1_FFE_Cor_PostC Philips Medical
Show Images| 1.3.46.670589.11.17169.5.0.4564.2011021512574228302.1| 48 SENSE MR i O
[w—vuw MY BASKET | [WADD TO BASKET | | VISUALIZE IMAGES |

ww caclG
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Deployment to CBIIT instance of NBIA

MY QUERIES

Queries

o Sawvec
[ 0 Sawved queries )

A%

JES Il

TWD_GBM_IC2_11311010 |1 3.46 67058911 17169.5.0.4584.2011021511013196216.1 | 201 1-02-15 ), o Philips Mediical
00:00:00.0 Systems

Yieww series in Cine rnodL-

r@;\oo TO BASKET | r@vrew MY BASKET |

nEdit Shared List

vSearch Shared List

s Number 401 TSE_100 4 SENSE
: 2
[ nccerowe |

@ PROGRAM

Center
for
Bioinformatics

RSNA

i 2

30 images found, displaying Page 1 7 2.

BIG

SEARCH *> SUBJECT *> STUDY *> SERIES
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* Progress to date: Successfully deployed individual
mouse GBM MRI datasets to NBIA

* Next steps

« Set up own instance of NBIA

- Qualitative and quantitative image analysis
* AIM features
, Ktrans, V

. Correlatio; of image-based features with

genotype, histology, pathology

- calntegrator
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Deployment to CBIIT instance of calnt

* Demo: Mouse GBM on calntegrator

w caBIG



Summary A

* Future directions
- caArray

« Center for Advanced Preclinical Research
(CAPR)

* Mouse Mammary pilot collection and
iImage-based prognostic markers
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