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PerkinElmer Biomarker Imaging PerkinElmer

For the Better

Rational

ANIMAL

Now Bio-discoverywith the FMplatformswve providehe world leading portfolio for translatio
disease research, drug discovery and clinical development

3 .. .Integrating all stages of research wc
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Why animal imaging - natural bridge to the clinic - s
U More and better information
- real time read out of biology in context
-earlier decision making process in drug discovery

U Non-invasive monitoring of

- biological processes

- disease progression

- therapy response

-in various animal models e.g. for Cancer, CVD, Neurologicaly, |l nf | amma

U  Longitudinal studies
-Better data

-Reducing # animals
-Cost savings for Institutes

U Translatability

-Predictive tools for clinical practice
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In Vivdmaging Landscape Al
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PerkinF A
Optical Imaging Approaches
A
4 \
Bioluminescence & Fluorescent Proteins Fluorescent Agen{&®ed/NIR
A Powerful approach using animals/cells with modified A Standard disease biology/models
genetics A Injectabldruglike imaging agents to view biology
A Uses promoter systems for deep understanding of A
underlying mechanisms . r A
Epifluorescence Tomography

Bioluminescence & FPs 2D Fluorescence 3DTomography

A Epifluorescenoestly, but brightnessiciferase A Qualitative images A Detection and quantificationvat all
imaging allows deep detection (2 dimensional surface depths
A Research use only reflectance imaging) A Tomographitatasets
A Not translatable A Depth challenges with 2D in NIRA Technology and data for
A Research and clinical clinical translation

applications
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Tallored To Therapeutic Applications Perkin

For the Better

Inflammation Oncology
Cardiovascular Dise

f

Stem Cells

Day 7 Week 15 Week 30
o o8 :
(R svz
M AR AN
Oler et al, Blood, 2010 45 10 15 5 16 1.7

x10* pisicm/sr
Reumers et al, Stem Cells, 2008
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Full Range of Optical Imaging PIétitiien (nstalIationsorldwid’e%i"ﬁ'm:‘

Cumina Spectrum FMT Series
_ _ Quantitative 2D & 3D Quantitative
Entry level b|olum-|nesqen bioluminescence and Fluorescence 3D
fluorescent imaging fluorescence imaging Tomography System
Lumina XR
Lumina with-rdy overlay
Spectrum CT
Quantum FX

Seamlessly
integrates optical and
micro CT imaging
(multmodal)

Fastlowdose CT

Kinetic

FastReattime molecular
imaging

10


http://www.weinberg-clark.com/Pages/Clients/caliper813.html/index.htm

[ g
Platform PositiordrglL| VS FLI il s

BLI & FLI ONLY FLI

Lumina Il Lumina XR Kinetic Spectrum Spectrum CT FMT
Low cost Lumina Il with Reatltime, video 2D + 3D BLI + Spectrum with 3DFLI
oo integrated-bpay speed imaging 2 integrated CT Transillumination
BLI, FLI, CI& bhes DICOM import
Cerenkov Transillumination

DICOM import



http://www.weinberg-clark.com/Pages/Clients/caliper813.html/index.htm

» 1>
Platform PositiorarizD VS 3D il s

Lumina Il Lumina XR Kinetic FMT Spectrum Spectrum CT
Low_colst Lumina Il with Reattime, video 31_3F|-|_ _ 2D + SFI?JBLI + Spectrum with
optica integrated-May speed imaging Transillumination DVCE integrated CT
ELL L ek DICOM import yeE
Cerenkov Transillumination
DICOM import

. |
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Preclinicaln vivdmagind\gents PerkinZliner

Preclinical Imaging Age

Fluorescentill NIR Labels &

Nanoparticlelf —Bloware Substrates

y Luciferase, tdToma

Activatabl ' ' ' XenoLight Luciferin
y Activatable 3 Lalyrelig) S & B and GFP cell lines y . 2 o
y Targeted y' Nanoparticles Y RediJect Luciferin

y Vascular y Bacteria & Plasmid; & Coelenterazine
(B, B89, 68, 7 y Lentiviral particles

13
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Current vs. BPI methodology il s

Current Methodology = 24 animals over four treatment points

(A@@

4 Hours 8 Hours

0 Hours

BPI Methodology = the same 6 animals over four treatment points

0 Hours m» 2 Hours ‘ 4 Hours ms > 8 Hours

Same group of anesthetized test animals at each time point of an experiment uses far:
than current methodology.

17
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Bioluminesceniimaging

PerkinElmer’
aaaaaaaaaa
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Challenges of in vivo optical imaging PerkinZliner

1 CCD

/N

75> Imaging
System

Tissue

Autolumin n
autofluorescence utoluminescence

AV

- S
A

Luminescent or

Fluorescent source = e

19



Bioluminescence Imaging Sensitivity

20

Backthinnedbackilluminatedsradel

Cooled90C) camera with large CCD
chip area for high sensitivity light detection

Low fhumber and

( large diameter lens
Precision filter\

Gives high sensitivity
and uniform light
collection
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PerkinEimer’
For the Better
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Emission spectra of common luciferases PerkinE ner
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Detection of residual tumors using optical imaging il s

Subcutaneously implante@MZAC6 human prostate tumors labeled with lucifer

3 weeks of vehicle treatment 3 weeks of paclitaxel treatment
a false cure by palpation

Source: Novartis Institute for Biomedical Ressaoge®orporation

23
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Longitudinatonitoring of tund@velopment PerkinZlner

24

Biowarélltra: 4Tuc?2

Day 14

Day 21 Day 28 Day 35 Day 42

5 cells

Photons/sec

—!— Photons/sec
—‘2—Tumor volume

0 6 12 18 24 30 36 42
Days post cell implant

800

600

400

200

8IJJll.I awinjoA Jown]

With Bioware Ultra one can start collecting data
from Day 0, while with caliper measurements o
has to wait at least 28 days to see any tumor
growth
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NonInvasive DetectioivbErometastasis Pe!kinEImer‘

For the Better

A  Day4 Day 7 Day 11 Day19 Day21 Day?27

08
6.0
06
10* y
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4.0
04
20 0z
pislom e sk
Color Bar Color Bar
Min =4 00a7 Min = §,00e8
Max = 7.50e8 Max =1.00e10

"

5 1P 4THuc21A4 cellsrthotopicaligto the abdominal mammary fat

pads
26 Kimet a] PLOSONE (2010



Detection of micrometastases

27

Mouse id: C1M2

Mouse id: C4M4

Pl-day 4
Time = - ——

pls/cm?lsr

Color Bar
Min = 2.00e7
Max = 3.00e8

|

Pl-day7 Pl-day 10

A

6.0

20

pls/cm?sr

Color Bar
Min = 4.00e4
Max = 8.00e5

PR-day 5 PR-day 8

1° tumor resection

PR-day 12 PR-day 15 PR-day 19 PR-day22
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PerkinElmer’

For the Better

plslcm?sr

Color Bar
Min = 2.00e6
Max = 2.00e8

|
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Sutent Fast Tracked FDA Approval PerkinZliner
A B
o PC3M Tumor Volume — Photon Count
1500
& 0 { = SU11248 @ 40 mykg/day
fé + SU11248 @ 40 mg/kg/day | 8 1 = Vehicle
3 - i ,//‘ - .
;1@' Vehicle /// ;‘ 8 » o d
E 2 8 .
x 41
F 500 - £ 31
? b
0 5 10 15 20 25 30,35 40 45 50 0 5 10 16 20 25 30 35 40 45
Physical measurement Biophotonic imaging
(tumor still getting bigger) (tumor cells being killed)
Hl Vehicle Treated SU11248 at 80 mg/kg/day

2t = D Murray et al 2003
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Hematopoiesis from a single HSC (KTLS cells) PerkinZliner

Caoet al2004
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Bacterial contamination in Tomato PerkinEimer

Enterotoxigeni&. coli (ETEC)
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GFP fungal infection on tobacco plant PerkinE ner

ROI2=3 5706e+08

[ROT 3=179926 409

ROI 1=1809e+09
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Direct proportional of cell number and bioluminescence  Perkingimer

A4THuc?2 cell line
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32
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Bone metastasis detection by IVIS Spectrum and Lumina &ReEimer

4THuc?2 cells

Spectrum Lumina XR

12 r

L 120

10 i
[ NS FL 10007

| oz -

| 06 20
E 04
Radiance Radiance
(p/secicm/ar) (plsecicm?fsr)
Color Scale Color Scale
Min = 3.06e7 Min = &.00e7
Max = 1,41e8 Max = 1.40e5

33
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Bioluminescent tumor cell lines PerkinEimer

34

IN VITRO LUCIFERASE

BIOWARE ULTRA PART NUMBER EXPRESSION*
(PHOTONS/SEC/CELL)

4T1-luc2 124087 Breast Cancer (Murine) 6500
HT1080-luc2 128092 Fibrosarcoma 2200
MDA-MB-231-luc2 124319 Breast Cancer 1300
PC-3M-luc2 124089 Prostate Cancer 1500
LnCaP-luc2 125055 Prostate Cancer 30
B16-F10-luc2 124734 Melanoma (Murine) 450

HCT 116-luc2 124318 Colorectal Cancer 1700
HT-29-luc2 124353 Colorectal Cancer 1590
Colo205-luc2 124317 Colorectal Cancer 200
U-87 MG-luc2 124577 Brain Cancer 1250
NCI-H460-luc2 124316 Lung Cancer 1170
EL4-luc2 124088 Lymphoma (Murine) 250
K562-luc2 124735 Leukemia 1285
MOLT-4-luc2 125057 Leukemia 330
ACHN-luc2 125056 Renal Cancer 860
BxPc3-luc2 125058 Pancreatic Cancer 370
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Fluorescent imaging PerkinZliner
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Challenges of Fluorescent Imaging B

Light propagation In biological tiss
Governed by Absorption & Scatteri
Depthdegeneracy

Compensating for tissue
heterogeneity
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PerkinElmer’

Advantages of Imaging in the NIR Spectrum

1 00 - T T T T T
Renilla, Aequorea luciferase
<>

GFP

pa—
o
. )

Firefly luciferase
<>

DsRed

e

Absorption coefficient (cm-T)
o

30 40 B0 60 0 &0 %0 10 40 ) B

Microscopy

0.01 1 ! !
400 450 500 550 600

Tissue autofluorescence

-
et et I U )
o J
s P TTRA LL SA

635, 680, 750 & 790nm channel

FMT Laser Channels Availabl

Fluorochrome&
< Nanopartictes >

NIRSpectrum

700 750 800 850 900

Wavelength (nm)
The absorption spectrum for tissue in the visible and near infrared (NIR) regions



Why we use NIR?

40

Proto: U. Montar '
Martin Chalfie Y. Tsien
The Nobel Prize In Chemistry 2008 was awarded jointly to Osamu Shimomura,

Martin Chalfie and Roger Y. Tsien "for the discovery and development of the
green fluorescent protein, GFP",

)}

Roger

Osamu Shimomura

Photos: Copyright @ The Nobel Foundation
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PerkinElmer’
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http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2008/
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Perkin
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S ° I';‘Iammalisén Expreszi?n of Inérared Fllur?i:'escerl‘*lt
roteins Engineered from a Bacterial Phytochrome

Clence Xiaokun Shu, et al.

) Science 324, 804 (2009);

AVAAAS DOI: 10.1126/science. 1168683

IFP channel mKate channel GFP channel

AdSI

. brightened 5x

+ BV

AdSK

brightéened 5x

Fig. 89 Noninvasive fluorescence molecular tomographic (FMT) imaging of IFP-
expressing mouse liver. Blue, green, and red arrows indicate rostral-candal, left-right, and
dorsoventral axes, respectively. Left: top view. Right: tilted view to show the 3D
localization of fluorescence within the mouse.



| B

SpectrdUnmixin@oncept PerkinZliner

Collecting images at many wavelengths
More than just RGB colors

Ful | spectr al Il nf ormati on

discrimination
Distinguish colors that look the same to the eye

Intensity

Spectral

Intensity

400 500 600 700

42
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Spectrdlnmxing Perkin

For the Better

High Resolution Spectral Filters SpectrdUnmxingools
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GFP Mouse with RFP tumor

65\
>alculated pure spectra

Sample courtesy of Anticancer, Inc.
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Spectrainmixingfactivatablprobes Perkincimer

For the Better

4T 1cells

RawData

Min= 22265
Ilax=6.08e-4 § 2 Iar= 4.33e-y4 3 Max= 3.495--'

Food Background Unmixed ProSense 680 Unmixed MMPSense 750

Color Bar
Min = 9.69¢-5
Max = 3.88e-4

45



Overlaid images

4T 1cells

ProSense68G(ee), MMPSense750e()
Chlorophyll signal in F@&baky(
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Challenges of Fluorescent Imaging

a7
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PerkinElmer’

For the Better

3.

Deep Tissue Signal
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Why 3D Opticedmography2D versus 3D imaging PerkinZimer

W
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Transilluminatitmaging FMT & IVIS Spectrum

el CCD

lllumination
Irradiance

Imaging
System

Emission
Radiance

EPI

 m— e

Imaging
System

Emission

/ Radiance

* B
fluorescent 7 *3. |

- L.

urce ‘.;*" L

NTF
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PerkinElmer’
For the Better
Emission
Filter Wheel —— CCD
|7 24 Positions
Laser Galvanometer
for Structured Light
Excitation & Surface Topography
Filter Wheel

12 Positions

Lamp

<7L.

x-y Translation Stage
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FLIT-Fluorescence Multipdmansillumination Bt

Spectrum

7 Move Motors To Sebscted Spot
) Mask G Ponts %o Subsect  Grid Type:| 15x2)
") Raster Scan

Radiant Efficiency
¢ plsecem st )
iy

Color Scale
Min = 8.10e8
Max = 1.07e10
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SolveDiffusion Equation for Source Location/Quantification ALl
» Setup photon diffusion equations from each

excitation source point to each image surface
element

Assumes homo

Excitation Meas.
Fluorescence Meas.

neous tissue properties

3D Reconstruction

Highly Scattering

» Solve system of equations for source location, shape,

Nonrnegative least squares or algebraic reconstruct
methods
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How is FMT Accomplished? Bt

The detector collects multiple projections

Detector ;3 s o7 D10 D12 D16 Dy

\k» Lo Ak 444 r b B
\// /7 \ \, 1 v,
/7 A \\)/ 1,%
v 1

VA 4,

/

\\
NS\

Excitation 1
source

The excitation source scans the subject
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Three Quick Steps to True Quantification: Perkintimer

Step 1:FMT Data Generation

-40°C TE

Cooled
CCD

Camera

A Reflectance Fluorescence
Reference Image Acquired using
LEDs 4 x 2 Filter

Wheel
A Transillumination FMT Raster Scafy.; oo __/
using 8tnWlasers \' = Uéa ‘

Mouse
Cassette

A Tomographic Data Collected using a
512 x 512 pixel Thermoelectrically
Cooled CCD Camera 4 x 80 mW

Laser Diodes
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Three Quick Steps to True Quantification ez

FMT Normalization

Processll paired Absorption and Fluorescence acquisition data to gene
normalized fluorescence measurements

Normalized Scan

Tissue Attenuation/ o
Density Scan Fluorescent Emission Scan

8 o o o o o

B o o cho

" o o o o o o



Three Quick Steps to True Quantification: 1>

Perkin

For the Better

FMT Reconstruction

Fluorescence quantified tpitdmenolat each point in the subject, including
deep tissue targets

&

visen

Imaging Agents:
] MMPSense680
| ProSense750

ProSense750
Size! 170 voxe
Threshold:
Min: 80,1 nM M
MBaR 13651 r
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MultModality Imaging pe!kine.mer-

For the Better

Easily Enabli3®p Fluorescence imagasion with CT, MR, SPECT &

b 4

AnimalCassette

SKISGAN i
SKY Animal Cassette

insideMultitModality Adaptor

Quantitative FMT molecular data
coregistered with anatomical CT datg

CathepsimB activityis quantifies with

Image courtesy of Dr. Ralptssleder
Massachusetts General Hospital, 2008




MultModality Imag |ng|1 1>
Easily Fusmn with CT, MR, SPECT & PET PerkinZiner

PerkinElImer Imaging Agents:
AngioSens®&Tumovascularijy Imaging afumotssociated Macrophages
(TAMS) using FMRI fusion.

The colecoded optical images are usgabiatitate
threedimensional maps of AMTA680 (VT680)

Images courtesy of Ralf#issledeCenter for Molecular Imaging Research, Massachusetts General Hospital (Boston, MA)
Leimgrubexrt al ., fAlAmas@icni @t @fd NHiwmeadao0p) h a ¢ghess o

5
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In Vivdmaging Agent Platforms:

Agent Categories

Detection Mechanism

Value

Vascular

Physiology

Targeted

Biological
Structure/Expression

| B

PerkinElmer
For the Better

Activatable

Biological
Function

Increasing value of molecular informa
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Vascular Agents e

660

U A range of highly fluoreseagsiologic Agents

U Remain stable and localized in the anatomy for various periods of
time

u  Alwaydluorescent, circulate with blood or move through Gl tract

A Designed for in vivo use

A Limited in vitro applications

Monitor the integrity of the vascular :



| B

Vascular Agentdarget Biology PerkinEimer’
680 0 AngiogenesisArthritis
Agent that remains localized in vasculg 0 Cardiovascularnnfectious
AngioSense for 84 h; accumulates in tumours and | 0 InflammatianOncology
750 | arthritic joints at 24 h. 6 Pulmonany Neurological
0 Vascular
680 0 AngiogenesisArthritis
AngioSense Agent that remains in vasculaturd fgr ¢ 0 Cardiovascularvascular
IVM 750 optimized fartraVitahicroscopy. 0 IntraVitallicroscopy formulation (2 Phg
Microscopy)
680 0 Arthriti® Atherosclerosis
: Pegylatetluorescemanoparticlés 0 Hypertensianinflammation
AngioSPARK _ . : : N 9 .
750 doses); remains localized in vasculatul 6 Oncology Neurological
0 Vascular
680 | small molecule fluorescence agent. Ug
Genhance . A 0 Vascular
750 control or in vascular permeability imag
Small molecule agent. Binds to albumi| : . .
Superhance 680 | blood for extended (30 h) vascular 0 Anglogene rhritis

: : 0 InflammatianNeurological
imaging.

0 Gastric Emptying
0 Anatomical reference marker for the
gastrointestinal tract

Agent to monitor gastric emptying and

GastroSense 750 | . . )
impact of various drugs on gastric mot

Monitor the integrity of the vascular s
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Targeted Agents e

U Optimized agents that actively target and

bind to specific biomarkers

A Designed far vivaise

A Emerging In vitro applications

Target specific biomark



Targeted Agentdarget Biology

| B

PerkinElmer’

For the Better

680 | Targetintegrilv b3 expresse|., . . .
. ) : - 0 Angiogenesig Atherosclerosis
IntegriSense atherosclerosis and angiogetissiase N N :
0 Oncology Neurological
750 | models
. Selectiveimembranboundghosphatidylserin cv)Apoptosm_ Avtheroscler03|s
AnnexinVivo 750 : 0 Inflammatiod Oncology
exposed during the early stages of apoptg . )
0 Neurological
680 | Bisphosphondtaorescent bone agent for
optimizing bone turnover through binding ( 0 Arthritisd Atherosclerosis
OsteoSense 750 | hydroxyapatite 0 Bone Turnoveér Skeletal
Detectnicrocalcificatiand measumesteogeni( 6 Oncology
goo | (boneemodelingctivity
HypoxiSense 630 Image Cgrbomclhydrasb(oyerexpressmm % Oncology
tumours in response to regional tumour hy
TargetingolateReceptorFplatereceptor
FolateRSense 630 Uprggulated highly metabolic cells (cance| Aancer and inflammation
and inflammatory cells)
BacteriSense 645 Combine to the membrane of Gram Positi

Negative bacteria

Target specific biomark
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Targeted Ageritdarget Biology pe!kaneumer-

For the Better

Tomatdectiremploys a gold standard for vascular labellin
sensitive to endothelial cell glycoproteins expression ang
labelling of tumour vascularization..
TLectinSende 680 | Enables the quantitation of vascular burden across differ
cell lines.

Broad imaging window fr@h iours.

High correlation between signal whan us&gndin vitro.

HER2Sense is based on the therapeutic dalsaddsimab

and Per ki nEVwéa® Gusrespentalye roptie
HER2Sen 645 | for use in living systefmastuzumab a commercialized bio
therapeutic drug from Roche.

Highly specific for the HE#RPéceptor and avoids systemic
Immune responses found in other abiisedyimaging agent

Target specific biomark
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Activatablagents e
. C
» Activatablégents 00 ©Og¢g
| ©0g,®
Protein type : i @
ANQuenchedo I n their naf

68>

Quenched

rochromes
—————— >
(o}

Activated by a select panel of ﬁ;’ )

By g G Vi R

=
diseas@ssociated proteases t(/\,
A Designed far vivaise et l MMPSens
FAST
A Emerging In vitro applications Y’ Activated ﬁ)’
fluorochrom
ker Py Iy G V. R ker|

Monitor protease activity associated with dise
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Activatabldgent§ Target Biology PerkinEimer’
680

ProSense — ActivatetlycathepsirB, L, Sandplasmin
680

Nonactivatableanalogof ProSense for use as a negative
750 control

ProSense Control

FAST version of ProSensath faster kinetics and a broads

ProSense FAST 750 : : :
imaging window.
680
Cat B FAST - CathepsirB selectivEASTactivatablagent
Cat K FAST 680 CathepsirK selectivEASTactivatablagent
MMPSense 630 Activated iMMRAmatrixnetalloproteinasascluding MMVER-
3,-9 and13)
MMPSenseAST 750 MMP FASActivatablagent
Neutrophil , . .
ElastasEAST 680 Activated lslastaseroduced beutrophdells using FAST

ReninSenseAST 680 AreninangiotensirFASTactivatablagent

66 Monitor protease activity associated with disez
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Activatabldgents Applications PerkinEimer’
680 N
ProSense 0 Arthritisd Oncology
750
680
ProSense Negative controbiArthritisd Oncology
Control 750
ProSense " L .
FAST 750| 06 Oncology Inflammation
680 . . . . .
Cat B FAST 0 Cardiovascular diseas®ncology Inflammatiod Certain neurological diseases
750
cat K FAST | 680/ ° Oncology_ applications involving metgstass tq _thrbaderange of bone applications includ
osteoporosis and bone changes following arthritis
MMPSense 680 | 0 Oncology
E/IAI?/éF_I’_Sense 750| 0 Oncology InflammatianPulmonaryo Cardiovasculdrsease
Neutrophil 680 0 Acute lung Injury Modetsute respiratory distress syndooEmphysema Cystic Fibrosis
Elastasd~AST 0 COPDO Wound HealingRheumatoid Arthrididschemiaeperfusion
ReninSense 0 Cardiovasculdiseased Certairmodels of impaired renal funot@monidyperthyroidism
680 | - . : )
FAST 0 Hypertensiold Someneurological diseases

697

Monitor protease activity associated with dises



Per ki nEIl mer 0s FI uorescent | nmPEeE s n

PerkinElmer offers four categories of quochMlVQnaging agents:

VivoTagt cyn- [ t NP G Sdesignddfoo St A

LABELS and preparing fluorescently labeled antibodies,
NANOPARTICLE proteins or peptides for small animal in vivo
Imaging applications.

VivoTracke80 :cell labeling agent that intercalates into the
plasma membrane of primary cells and cell
lines.

22



Agent Platforms: Robust Realioutgo

2

palabie]

Bullage

OsteoSen$&80EX/750EX/800

IntegriSen&e645/680/750

AnnexitVivo 750

BacteriSenge 6 4 5

FolateRSenEe 6 8 0

HypoxiSenge 6 8 0

VivoTa8645/680/800

VivoTa§645/680/800

VivoTalS 680/750

VivoTals 680/750

VivoTa§680/800 XL

VivoTa680/800 XL

AminoSPARI680/750

Preclinical

Imaging

Enabling translational
biomarker readouts of
disease progression and
therapeutic response
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PerkinElmer’

For the Better

Arthritis

Bone Remodeling
Cardiovascular Disease
CNS Disorders

Fibrosis

Infectious Disease
Inflammation

Metabolic Disease

NIR Labeled Dyes & Agel
Oncology

Pulmonary Disease
Vascularity

Vascular Biology
Edema@edemp

Wound Healing

> I T T T I I T I T D D D D



Agent Chemistry Review - 05 26 11.pptx
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In Viva@uantification of Therapeutic Response

» Therapeutic effect of-Angiogen®dnectinCF322, on tumor
vascularityn axenografnodel

ruler
measurements CT-322

AngioSense AngioSense
Day O E Day 20

Nu/Nu mice

| B

Perkin

FMT

Subcutaneous Day 1 Day 21
tumor cell Spectrum
injection
Colo -205 tumor cells

Treatment with Assessments Assessments

CT-322
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124 N > Assessments:.
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Evaluating A#tngiogengent in Tumor Model Rz

B Vehicle B Vehicle - 60
Control é &~ 1200 [0 cT-322 [ cT1-322 =
g £ w0 &
g 800- i
. = Q
Anti - N °© * 2
Angiogenic ¥ g 400. * 20
agent @) = I . 2
> i r c
_ = <
Day 1 Day 21 0 | | 0
Day 1 Day 21 Day 1 Day 21
_ : ruler Quantitative
FMT and AngioSense are superior to data
standard ruler in evaluating A
therapeutic response ) IIIIII ng EXUS
80
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4T1 Breast Cancer Lung Colonization Model Pe!kinEImer'

For the Better

A4T1 Mouse Breast Adenocarcinoma Cells

AIV Tail Injection of 0.5 - 5 x 105 Cells Assessments: o
ABALB/C Mice AFMT/spectrum Imaging in
Vivo
: AQuantitative  Analysis
Experimental ALung Weight
g | Vi Details Measurements

AHistological Analysis (H&E

i K >
. V Staining)
D et .

-
2 weeks

IV Tail Injection of
2 nmol /150 pL each of

ProSenseE 7 5 Ang&Sense E *;‘ V
680 or IntegriSenseE 750 .a-nv

AngioSense E 6 8 0
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4T1 Breast Cancer Lung Colonization Model Pe!kin er
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FMT 2500E | ma g iCatlgepsnfActility mo r

in vivo ex vivo

Tissue Histology

4T1-injected

Control

x Using ProSense detect tumor -associated protease activity non  -invasively in living animals
x Imaging results correlated well with Lung Weight measurements
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4T1 Breast Cancer Lung Colonization Model and and '_> |
Therapeutic Response il

Quantificationof 5 -F 1 u o r o u rdeoryindsihe® -FU/2DI)
with ProSense® 750

- 5-FU4.4 mg/kg 5-FUB.8 mg/kg 5FU 17.6 mgikg

x Our 3D optical imaging system and ProSense successfully
monitors prophylactic treatment in deep tissue compartments
non -invasively

x Total fluorescence showed the greatest sensitivity in drug
efficacy

Non-lnvasive

=
=
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CA IX Agenkssessing the Tumor Microenvironment pe!kin
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HelLalumorXenograft®on mammary fat pad:
A Coinjection ofCAIXAgentandAngioSens@50
A Tomographicegion assessmedto vi rt ual b i o p sSybéegion Quantification

400.00 100.00

310.00 82.50

220.00 65.00

Fluorescence (nM)

130.00 47.50

40.00 30.00
[nM]

U CA IX agent-tacalizesvith ex vivo atAIX anBimacstaining, further supporting specificity of in vivo
localization to hypoxic regions




Brain Tumors
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PerkinElmer’
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Hoverlay —

McCann et al., Neurolmage , 2009

e8>

010

)

tumor volgne (cm>
=
-

L

prot act (pmol ProSense)

71008 2 0 T
days after implantation days after implantation

Combined fluorescence and MR
imaging of brain tumors. IV ProSense,
an activatable fluorescent probe for
protease activity, was injected
intravenously into glioma -bearing
nude mice. ProSense, DSRed
expression, and MR anatomical
Images aligned well and each
effectively tracked tumor progression
from 7 to 22 days.
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Arthritis
applications
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CAIA Model : ProSense & Early Disease (Day 4) e+

x Arthritis is not clinically detectable

x 24 hrs after ProSense probe injection

x Activated by Cathepsins *p < 0.0006

% of healthy control

o
|

200+
150-

100 -

a1
o
L L |

[

Control Arthritic Control Arthritic

Paw Thicknes ProSens

Imaging with ProSense can detect disease at earlier
time points, prior to detection by paw thickness
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CAIA ModeProSensé& Late Disease (Day 8) Perkin:

x Arthritis is clinically detectable and at its peak

x 24 hrs after ProSense probe injection

*kn—

1600 p=0.00001
= 1
S 1200
O
E‘ i
C—*E 800 -
jo . D =2X D =10X
S 400 - ——
© i **p=0.00001
° 0| mmmem —— R———

Control \ Arthritic Control \ Arthritic

Paw Thicknes

Imaging with ProSense provides a 10 -fold signal
over control animals at the peak of the disease

or the Better
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Antiinflammatory Treatment of CAIA
x Dexamethasone : Days 5 & 6 following Collagen  Ab Injection

26 T p <0.0005 mmm Paw thickness (mm)
' ' —&— ProSense (RFU)

2.4 +

0.0 0.02 0.5 2.5 Control

Dexamethasone (mg/kg)

ProSense correlates well with classical
measures but is significant at lower doses

745
140
135
130
T 25
120
715
710
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RFU x 10°
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Targeted Agenténflammation: Multiplex Arthritis Perkinimer
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Multiplex fluorescence Imaginqg
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