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What Will Be Covered? PerkinEimer-

Introduction
» Principles of Optical In Vivo Imaging

» Key IVIS® Hardware Components
» Overview of Living Image ® Software

» Fluorescence and X-Ray Options

Training
» Hands-on Training

Overview
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Current vs. BPl methodology i

Current Methodology = 24 animals over four treatment points
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Biophotonic imaging (BPI) Methodology = the same 6 animals over four treatment points
o0 0. 00, T.U..0. oo

0 Hours mwsssss> 2 Hours s> 4 Hours w8 Hours

Same group of anesthetized test animals at each time point of an experiment uses far fewer animals than
current methodology.
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Optical Imaging Approaches Pl Tl s
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Why Optical In Vivo Imaging? i

» Powerful labeling technique — gene expression results in
production of luciferase

Amount of light is proportional to number of live active cells

Typical applications range from oncology studies, infectious
diseases, imaging transgenic animals, stem cell
development

» Non-invasive
Does not require subject to be euthanized

» Relatively simple instrumentation

Overview
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Value of X-Ray with Optical PerkinZimer

X-Ray Provides an Anatomical Reference
to the Functional Optical Reporter

« The Question: Where is the source origin relative to the
surface signal?

« The Problem: Tissue attenuation/ scattering makes 2D
optical signals difficult to locate at a defined location.

« The Solution: A co-registered X-ray image provides a
fixed anatomical reference, defining skeletal structure
and soft tissue organs and enabling better localization of
the optical signal.

Overview



1>

Tissue Is Not Transparent — Light Absorbance Depends on Wavelength i
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Bioluminescent Spectra and Tissue Penetration
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Emission Spectra of Common Fluorophores
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Photons Diffuse Through Tissue — Surface Light Pattern is Recorded PerkinZier

» Light traveling through tissue scatters many
times creating a “fuzzy” light diffusion pattern
on the surface of the animal

» The IVIS® views the diffuse light on the
camera-facing (top) surface of the subject

» Not all light from the source will make it to the
camera — light absorption will occur as signal
exits the animal

Bioluminescent
Source

Mechanics
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How an X-Ray Image is Acquired PerkinZier

» X-rays will be attenuated in tissue differently

ccb —— resulting in an image on the scintillator

Optics —

» The CCD views the scintillator resulting in a
planar X-ray image

« X-ray and Optical images have different path
lengths. To correct this geometrical difference,
the X-ray image is registered to the optical image

Scintillator — %

Stage —

\
v
A\

X-ray Source — [

Close Up of Scintillator in Position

2 Mechanics



IVIS Lumina XRMS Imaging System - Hardware

13
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PerkinElmer’
For the Better

Customized for in-vivo imaging

High sensitivity from 300-900 nm

Large dynamic range

Mechanics
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IVIS IVIS XR Imaging System - Chamber i

CCD Camera
Cooled -90C

Interchangeable
Emission Filter Wheel

Heated
Sample Stage

Cesium lodide
(Csl(Tl)) scintillator

Light-tight
and shielded
Imaging chamber

X-Ray Source

Mechanics
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Living Image® Software RS

» Controls all settings in the IVIS® system (fully computer controlled)
» Provides advanced cataloging and browsing tools

» Provides analysis tools for quantification

» Instrument settings are analogous to photography

» Images are acquired in a two-step process

Software



Photographic /X-Ray + Optical Image = Overlay

4 1120090331145140
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Units: |Counts v |Display: |Overlay v| & tuminescent ~ on [ Photograph ~
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Experiment: Metastasis
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periment; barium sulfatefien 26

@ JW20090813193532

Units: [Counts | Display: [Overlay v| [ Fluorescent + on & %Ray - g o
Image #: JW20090813193532 User:

Thu ,Aug 13, 2009 19:35:57 Group:

Level=High, Em=660 , Ex=605, Epi-illumination Experiment: barium sulfatefxen 26

Bin:g, FOV:10, f2, 25 Comment1:

Camera: IVIS 11209, Andor, iKon Comment2:

Epi-fluorescence

Counts

oftware
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Settings ST

s «————— CCD
A L <— Shutter
«— Lens

\ /

<«— Aperture (f/stop)

Field of View (FOV) is dependent on the
distance from the lens to the sample

Light collected is proportional
to how long the shutter is open (exposure time)

Aperture (f/stop) controls the amount of light
collected

Digital pixel binning possible with CCD - for
further increase in sensitivity

<— Fjeld of View —

Software - Acquisition
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Field of View (X-Ray) i
FOV A FOV B FOV C
5x5cm 71.5x7.5¢cm 10 x 10 cm

Mechanics
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Setting Sensitivity — Signal Level il

» The IVIS® CCD camera has a raw signal range of 0 to 65,535 Analog to Digital counts (216 or
16-bit)

» Adjust camera settings to obtain a signal level of 600 to 60,000 counts to be within the
linear range of the detector

» Settings that control signal level are:
Exposure time
Pixel binning (CCD resolution)
flstop (aperture)

» Instrument is calibrated to automatically compensate for changes in sensitivity settings when
count levels are within the linear range

Mechanics
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Living Image® Control Panel PerkinElne:

21

Controls Sensitivity

@ VIS Acquisition Control Panel CI@
Imaging Mode Binning ~ |F/Stop | Excitation Filter  Emission Filter

Field of View: |D v System Status
| et
|Idle
12.5 cm
| Imaging Wizard
Subject height: |1.50 2 |em * Sequence Setup
Focus: |use subjectheight | T& perawre:- Locked Iritialize
\
Affects Sensitivity

Software



Exposure Time

22

Signal level is directly proportional to exposure
time (1:1)
Shorter exposure time improves throughput

Recommended minimum exposure time > 0.5
seconds

Longer exposure times increase signal intensity

Recommended maximum exposure time <5
minutes

2 $eC f/1 small binning F_zoooo
~5000 counts peak ‘

— 15000
o0 0

I 5000

Color Bar

Min = 100
Max = 23000

@ VIS Acquisition Control Panel

1>

PerkinElmer’
For the Better

Iaging Mode Exposure Time Binning F/Stop Excitation Filter Emission Filter
! minescentf 1.00 & ||sec v
.l |
Field of View: |D v System Status
: Acquire
Idle
12,5

[ Irnvagineg Wizard ]
Subject height: [1.50 3 |em [ » Sequence Setup |
Focus: |use subject height | TemperamrE:-}'Lodced | InRiskze |

L

10 sec i1 small binning
~25000 counts peak

® ® ® ©

_ 20000
_ 15000
_— 10000

_ 5000

Color Bar

Max = 23000

Software



Pixel Binning (CCD Resolution)

23

Binning is the grouping of pixels into a larger super-pixel
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PerkinElmer’
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Pixel binning setting

# IVIS Acquisition Control Panel

Binning

Changing binning settings changes counts by a factor of —feltesieiers
4 'i

Large Binning (16)
Higher Sensitivity/Lower
Resolution , _

Field of View: |D v System Status _
Medium Binning (8) ﬁ = | ‘ -

225 " Wi

Sma” Binning (4) Subject height: [1.50 2lem [[ "Ir;:'“mdm ]|
Lower Sensitivity/Higher rocss: [usesuectrognt ¥]  Tempersres [ oo | witzs )
Resolution

10 seconds f/2
Large Binning

=)

©

10 seconds f/2
Small Binning

— 1500

o

— 1000

I 500

Software
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flstop (Lens Aperture) i

fistop (aperture) setting

» f/StOp Contr0|s the amount Of “ght # VIS Acquisition Control Panel

I Imaging Mode Exposure Time Binning /Stop Excitation Filter Emission Filter
received by the CCD detector =ul" =

» f/1is wide open, maximum light

ion —
coIIgchon default for
luminescent

» f/8is smallest aperture, best Fedofview: D | System Status l |

. Acquire

resolution — default for photo . [

» Changing f/stop changes counts s o (e sequna sl
by a faCtor Of 4 Focus: |use subject height vl Temperature: - Locked [ Initislize |

O @

24 Software I
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Auto-Exposure i

Auto-exposure feature available for
bioluminescence and fluorescence

# VIS Acquisition Contro| Panel E]

Imaging Mode Binning FfStop  Excitation Filter Emission Filter

R -
: = # Preferences

| General || |ser | Acguisition | Theme || Optical Properties

Auto Exposure | Camera Settings |

Field of View: |D

I

System Status Luminescent / Fluorescent Auto Exposure Preferences

First Preference Second Preference Third Preference Target Count(Minimum)

12.5 cm Luminescent:

|EKF'°5UFE'|_"'I'IE V| |Biﬂﬂiﬂ9 V| |F.|"5t°F' | Epi-flucrescent: 000 %

W
Subject height: | 1.50 > \cm ‘

Focus: {use subject height vl Temperature:-lLod@d

Trans-fluorescent: | 10000 &

Range Values
Exp. Time (sec) Binning F/stop
Min: 0.50 Min: 1 W Min: 1 W
a0

Max:

Max:

User definable settings

25 Software



X-Ray Parameters

26

# IVIS Acquisition Control Panel
Imaging Mode Exposure Time Binning F/Stop Excitation Filter Emission Filter

1.00 1§ fsec v HMedium w1

Medum w16 v
Medium v §2 v

High Res
Medium

System Status

Field of View:

X-Rays will be produced
|Idle when energized.

[ Service ] llO Icm Acquire

Subjectheight: [1.50 % ]am ‘ [ » Sequence Setup ]

Focus: Iuse subject height v| Temperature:-!Locked [ Initialize ]

Binning controls resolution

Two Energy Settings:
*Animal: Tuned for live animal imaging,
filter in place to reduce dose
*Specimen: Tuned for thin tissue samples,
filter out to increase contrast

1>

PerkinElmer’
For the Better

Software
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Summary — Basic Camera Settings i

27

Controls Sensitivity

@ VIS Acquisition Control Panel CI@
Imaging Mode Binning ~ |F/Stop | Excitation Filter  Emission Filter

Field of View: |D v System Status
| et
|Idle
12.5 cm
| Imaging Wizard
Subject height: |1.50 2 |em # Sequence Setup
Focus: |use subjectheight | T& perawre:- Locked Iritiakze
\
Affects Sensitivity

Software



1>

PerkinElmer’
For the Better

Single Image Acquisition

Overlay will automatically take Photo + Luminescent

@ IVIS Acquisition Control Panel
Imaging Mode

=X

Exposure Time Binning F/Stop Excitation Filter Emission Filter

28

Field of View: |D v System Status
Acquire
‘Idle
12.5 cm
| l Imaging Wizard
Subject height: | 1.50 % |cm l * Sequence Setup
Focus: |use subject height % Temperature:- Locyed | Indtishze

Single Image Acquisition

Software
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Sequence (or Imaging Wizard) Acquisition i

Allows automatic acquisition of a series
of images separated by fixed time points.

# 1VIS Acquisition Control Panel

Imaging Mode Exposure Time Binning F/Stop Excitation Filter Emission Filter
: [] pisplay Photographic Settings Subject: |Mouse v | Probes ~
Exposure Binning ' FStop @ Exctation Emission FOV | Height
< Auto Medium 1 Block 580 C 1.50
Auto Medium WV J§16 v - : : ¢ ¢
2 Auto Medium 1 Block 600 C 1.50
Auti Medi 2 I I 1
= i Auto Medium 1 Block 620 C 1.50
Auto Medium 1 Block 640 C 1.50
v | |
+d Auto Medium 1 Block 660 C 1.50

System Status

| 1dle

Field of View:
[l ]

/

( Imaging Wizard |
[ * Sequence Setup ” | y : :
mperature:- P 4 [ Iritiakze ” [] Number of Segments: |1 | Delay: 0.0 [I | min [ Apply to All ][ X Removev][ {4 Update ][ Insert ][ Add ]

| |
(o] v
10 m
Subject height: (<))}
Focus: |use subjectheight w| Tel

Starts Sequential User Friendly
Image Acquisition Sequence Editor

0 Software
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Living Image PerkinElne:

Imaging Wizal

Imaging Mode
Bioluminescence Imaging

» User-friendly interface
» Setup wizards assist in option selections

» Auto-exposure assists in selecting the best
exposure settings

Select this option for imaging bioluminescent or
Bicluminescence

chemiluminescent reporters, such as firefly luciferase,

click beetle luciferase, renilla, or bacterial luciferase.

Fluorescence

Fluorescence Imaging

Select this option fi Activatable * Cat B 630 FAST
Acq on Control Pane dyes, or nanoparticlé Efr"e: _ : Targeted  * | CatB 750 FAST
Imaging Mod E T Binni F ~ — P e Vascular * 1 cat i 680 FAST
aging Mode xposure Time inning /Stop Excitation Filter Emission Filter Cuanturn Dats MPSanse 645 FAST
v 1.00 £ lsec v |8 vl w WBlock Open v Byffh epHllumination  Alphabetical ¢ MMPSense 690
rans-llumination (fr ;’Qdoi I::E WP Sense 750 FAST
v AaS 2 il @ nput Bk MNeutrophil Elastase 680 FAST
ProSense 680
3 a2 - < Ao ProSense 750 X
ProSense T30 FAST
- ol PSA 750 FAST
Field of View: |D v System Status 660 ?Lllﬂ Sliﬂ ReninZense 630 FAST
Acquire
| 1dle
12.5 ,
Imnaging Wizard

Subject height: cm ‘ H » Sequence Setup I
Focus: |use subject height | Temperamre:-[Locked H Initislize |

30 Software
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Image Labeling Perkinginer
» (Good labeling practices are necessary for effective data browsing
 Easily label your image while acquisition is taking place
| & W20090813193532 - [2<| [l 4 it image Labels X

Units: |Radiant Efficien % | Display: |Overlay
Image #: JW20090813193532

Thu ,Aug 13, 2009 19:35:57

Level=High, Em=660 , Ex=605, Epi-illumination
Bin:8, FOV:10, f2, 25

Camera: IVIS 11209, Andor, iKon

v EFluorescent v on & X-Ray

m] .

Group: 1

Experiment: barium sulfatefxen 26
Comment2:

Animal Strain: nufnu

VYiew: Lateral

Epi-fluorescence

100

UserID: |yIc | Living Image Universal

Saved Labels:| LABELS 1 v O |
Chedk any 5 fields for display.

User 5] b

|:| Group £V

Experiment BLI - DLIT v
Orthotopic PC3M Maodel

Commentl

|:| Comment2

Time Paoint 10mins post injection W
[ ] animal Mumber w
] Animal Strain L
[ ] animal Model W

Software
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PerkinElmer’

Image Cataloging and Browsing Tools

- .
F Living Image® Browser @
CK20070322100948_SEQ Click Number EX Filter EM Filter Illumination Mode User ID User Group Experim

g S e ik

i'@"'i&ééddédéééééﬁ}ﬁ .............................. T S T T e e = é}}}';"‘:
e = ri oo e s :
e s i i s e
§ e T e S s R T
> |4EQ CK20070322100948_SEQ iCK  itraser scruff; XF750 abdomen :DLIT seq inu/nuC
_% CK20070322105603_SEQ iCK ‘traser scruff; XF750 abdomen :nu/nu DOB11/02/07 F {Ex:TI0F _
Hl »

Hide Browse View Label Set:[All C AddtoLlstm VIEV\ Default ¥ || Configure Load as Group [ Load J[ Remove ][ Close J

Location: //X-FILES/Public/Service & Support Department/Distributor/Datasets and Practice Images/Coregistration/Co-Registration Dataset #1/CK20070322100948_SEQ/Sequenceln

» Convenient preview window
 User defined labels listed with corresponding click number
 Sort by one or multiple columns

Open multiple images in a single window for easier analysis with Load as Group

32 Software



33

Quantification

» Tool palette for adjusting scale/opacity etc.

* Region of interest (ROI) tools to measure surface intensities

I EL20100521093513

Units:lRadiance (Photons) v |Wisplay: [Overlay =
Counts
i (Photons)

= R X
Options 'H ¥ Info ] * iz

Luminescence

{ 30000

10000

Radiance

(p/seci/cmzfsr)

Color Scale
Min = 5.62e3
Mayx = 3.62e4

/ Image Adjust

a a m & $ =3[

Photo Adjustment
Brightness: D 100
Confrast: D 1.5
Opacdity: D 100
Color Scale
Min: (.} 5.62e3
Man: D 3.62e4
Color Scale Limits

@ Auto i () Manual
Individual

Color Table

’Rainbcw

1>

PerkinElmer’
For the Better

Apply to Sequence

ype:[Measurement ROI

Save R.OIs
Mame: ROI_1_BMT
Delete Load

Auto ROI Parameters
Threshold %6:

Software
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Region of Interest (ROI) Tools i

»ROI shapes available: ROI's can be created:
Square e Manually
Circle  Automatically
Contour * Free Draw
Grid

ROI 1=7.261e+06

3 Software



Measurement Table

[ EL20100518125109

Units: [Radnance (Photons) v]Display: [Oveflay v
 Counts
Radiance

ROI 1[5%]=2.753e+07

==

| . Configure Measurements
User Lists: |Radiance (Photons) = | Name: |Radiznce (Photons)

l

4| Sort Available Ttems ]

Analysis Comment
Analysis User ID

Angle

Animal Model

Animal Number

Animnal Strain

Area [ccd Pixels]

Area [cm?]

Avg Counts

Avg Dark Charge Counts
Avg Efficiency

HAvg Fluorescent Bkg Counts
Awvg Radiant Efficiency [p/sfcm’
Binning

Cellline

Lm | »

1 | 1 | 2

O O # @TI ) Measure ROLs I X,

Add —»=

Remove <—

Update

Selected Items

Total Flux [p/s]

Mg Radiance [p/s/cm/sr]
Stdev Radiance

Min Radiance

Max Radiance

1>

PerkinElmer’
For the Better

Measurement table
displays information

about each Region of
= Interest (ROI)

Table is user-configurable
and can be exported to a
spreadsheet

=N ESR

Radiance

(p/sec/cmz/sr)

Color Scale
Min = 2.56e5
Max = 3.16e6

Apply to Sequence

ype:[Measurement ROI

Save ROIs

Mame: ROI_1_BMT
Delete Load

Auto ROI Parameters
Threshold 96"

35

Image Number ROI Image Layer  Total Flux  Awg Radiance Stdev Radiance Min Radiance Max Radiance
[p/s] [p/s/cm?/sr]
EEL20100518125109 ROI1 Owerlay 2.753e+07  9.797e+05 7118e+05 1.845e+05 3.691e+06
Customized Selections
Measurements Types: Image Attributes: R.OI Dimensions: Copy Select All
Radiance (Photons) - ] _none_ - ] _none_ -

[[ Configure... ] [ Export...

|

Software
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Calibrated Physical Units i

» Living Image® automatically compensates for device settings: Exposure time, f/stop, binning
and field of View.

» Calibrated units are Photons per Second, representing the flux radiating omni-directionally
from a user-defined region

2 sec exposure, f/stop 1, Small binning
~5000 counts peak

10 sec exposure, f/stop 1, Small binning

F-— 20000

— 15000

It

_ 10000

I'— 5000

Color Bar
Min = 100
Max = 23000

- 20000 ~25000 counts peak

2.82 x 108 photons/sec 2.82 x 108 photons/sec

:\ |

_ 15000

S e o ©

I 5000

Color Bar
Min = 100
Max = 23000

36 Mechanics



Calibrated Physical Units vs. Raw Signal

60 sec

small

3

5

e

60 sec

medium

60 sec

1>

Perkin
For the Better

medium

6

Exp time: 30 sec
Binning: small
Day: 1
|

1600 |-

1200

800 |

400

Mechanics
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Calibrated Physical Units vs. Raw Signal it

Y

Exp time: 30 sec 30 sec 60 sec 60 sec 60 sec 60 sec
Binning: small small small small medium medium
Day: 1 2 3 4 5 6

_ —

Mechanics
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Fluorescence Process PerkinEimer-

Fluorophore

Up Shifted
Emission Light

AVAVAS

excited
state ]

Excitation Light

39 Mechanics
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Fluorescence Filters PerkinEimer
Narrow Bandwidth Excitation Filters Standard Center A | Band pass
100 420 20
il i T O O 440 20
0 e 460 20
i 480 20
500 20
70 520 20
540 20
5 560 20
§ 50 580 20
B 600 20
* 620 20
640 20
* 660 20
20 680 20
| 700 20
10 : 720 20
0 SO R DU JE o | 2
350 400 450 500 550 600 650 700 750 300
Wavelength (nm) 780 20

40 Fluorescence
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IVIS® Lumina Series Fluorescence Components ST
===,

41

Fully computer controlled

Seven position
emission filter wheel

Nineteen position
Excitation filter wheel

Low Auto-Fluorescence
optics and fibers

150 Watt Tungsten/Halogen lamp
with computer controlled intensity

Mechanics



High Efficiency Emission Filters Centered Around Common Fluorophores

Normalized Intensity

42

100

80

60

20 1

400

— A 595
—AF 680
—AF 700
—AF 750
—Cy5.5
w—DADO
=DiR
e [ D)
DsRed
—TC
— G FP
—|CE
== Cherry
w1 PlUM
===tdT omato
e PKH 26
=—=QD 605

| =—QD 655

=—QD 705
QD 805
=T exas Red
w===T UrboFPE02
=T UurboFP635
=T urboGFP
===TurboRFP
=T urboYFP
— P

500

600

/iy

o

Y4

700

Wavelength (nm)

800

1>

PerkinElmer’
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Center A Band pass
520 40
570 40
620 40
670 40
710 40
790 40
845 40

Fluorescence



Fluorescence Acquisition

Select Fluorescent
Imaging Mode

Birninirng

o = e [<Jvehn [z [~

[TTEE T ©
PR PR

Excikation Filker

Select filters

Ennission Filker

Acquire Sequence

Field of View: D - System Status
Idle
12.5 Ci
Subject height: | 1.50 o

Imaging Wizard

H Image Setup

Focus:  use subject height | = Temperature:-| Locked

43

Initialize

1>

PerkinElmer’
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Software



Epi-illumination Unit

Radiant Efficiency =

44

Emission Light (photons/sec/cm?/str)

Excitation Light (uW/cm?)

1>

PerkinElmer’
For the Better

Mechanics
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Fluorescent Calibrated Units: Radiant Efficiency ST

Units of ‘Radiant Efficiency’ compensates for non-

Excitation Light . o .
) uniform excitation light pattern

Pattern

GFP Well Plate Uncorrected GFP Well Plate Corrected

% )

VS.

090009
09009
(A X K R
L A A B R
900 9 9
i\ A X X R w O

o

)

-

) 5

o8 2 A & Al J

)
5 |

Radiant Efficiency

) .4-
A w

e e

X K
000
XL X )
XX )

Mechanics
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Autofluorescence in Negative Control Mice i

1.00E+12
i —Regular Chow
= (Gut)
6.0 >
£
% 'g HOoEH —Regular Chow
L £ (Head)
O pr
— 5
(O =§ 1.00E+10 —_Alfalfa Free
o 4.0 o Chow (Head)
8 <108 K
°
[ " —Alfalfa Free
001121224A T200410011220374 1.00E+09 Chow (Gut)
2.0
1.00E+08
) 550 740 840
HGE) Wavelength (nm)
qrE Radiant Efficiency Resea rC h D I etS
e secfcm?/sr R
O e http://www.researchdiets.com
< Color Scale
Min = 2.10e7

Max = 7.03e8

TLT20041001102316A TLT2004100 1“':]2941535\. TLT20041001803241A AI N -7 6 A ( D 1 0 0 0 1 i ) - a If a If a fr e e

= Unrefined chlorophyll-containing ingredients, particularly alfalfa, responsible for gut signal

46 Mechanics



47

Multispectral Unmixing Imaging in the IVIS

What is Spectral Unmixing?

= Patented Compute Pure
Spectrum (CPS) technology
Is only available on IVIS

= Pixel by pixel analysis that

allows for distinguishing
components in an image
based on wavelength

AF680

QD705

QD800

Composite

L '\

1>

PerkinElmer’

fgal 660 nm

For the Better

O 680 nm
* }‘j 700 Nnm
(] 720 nm
| - 740 nm
760 hm
- i e (o Al I
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Remove Autofluorescence with Spectral Unmixing i

Autofluorescence

Epefuorescence
12

Where is the Signal?

Spectral Unmixing

Radiart Efficency
(Efse([(m’[.ﬂ)
W jom?

Color Scale
Min = 3.30e7
Max = 1.22¢8

User: IN

48
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Powerful Fluorescence- Separate multiple reporters in the same subject. ST

Raw Spectral Images

TissueAF

Autofluoreseence

L

i

/

~
o
o
>

=

~
0¢]
o
=
=

Composite

»Subcutaneous injections of 10
molecules of XenoLight 680

(scruff)

»Subcutaneous injection of 104
molecules of XenoLight 750
(lower dorsal region)

49

»605nm excitation filter

Mechanics



When is Spectral Unmixing Most Useful?

50

Improve Quantification Sensitivity and Accuracy

Non-unmixed
image

A Unmixed

image
-

10
3
~—~
(@))
c
~—r
X
a
EFficiency
Calar Bar
Min=2.15e-&
Max = 4,80e-6

1>

PerkinElmer’
For the Better
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Spectral unmixing of activatable probes PerkinEimer

For the Better

4T1 cells

Raw Data

Mi=25%5) 7 Min= 222625
Max= 3.49&-‘4

Food Background Unmixed MMPSense 750

51
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Overlaid images i

Spectral Unmixing

, Green: ProSense680
4T1 murine mammary tumor cells

implanted in mammary fat pads

i Red: MMPS 750
labeled with: € ense

Blue:  Chlorophyll signal in Food



FLUORESCENCE . . >
A complete probe library for easier use i

» |Incorporated 99 probes into Living Image software
» Contains all the Perkin Elmer fluorescent Agent and Dyes

F Imaging Wizard - Fluorescence - Spec Unmix / Filter Scan &lﬂ
H I d b Probes
Contalns common y use Pro es I Mame Excitation Peak | Emission Peak] » Add
1] xS I Remove
u Dyes * | Activatable Cat B 650 FAST
Dyes ' Targeted  * Cat B 750 FAST
= A|exaf|u0r dyes < | ] Proteins ' Wascular ' Cat K 680 FAST
Quantum Dats + Bl MPSense 645 FasT
] Cya n|ne dyes Filker Scan Type : @ Excita Alpha.betical * MMPSense 620
Excitation Fiers Qelot info MMPSense 750 FAST
= VivoTag Lo Input Bx/Em Meutrophil Elastase 680 FAST
. ’ ProSense 680
= Miscellaneous ProSense 750 EX
050 /] PraSense 750 FAST
= Proteins . 1] PSATIIAST
00 300 A0 700 200 rens
u Qu a ntu m d Ots Ernission Filkars
1.00 =
0501 / \
0.0+ T T T T \k 1
400 A00 aln Fon 200 Q00
Cancel ] [ Back ] [ Mexk ]

Data base can be expanded as needed

= |nput Ex/Em and Qdot info will allow user to input peaks if their probe isn’t in
database
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Total solution- Pre-clinical in vivo Imaging Agents i

Pre-clinical Imaging Agents

Fluorescent NIR Labels &

Agents Nanoparticles Bioware Substrates

. m Luciferase, tdTomato : -
m Activatable m Labeling kits & dyes and GEP cell lines m XenoLight Luciferin

Targeted | RediJect Luciferin
- [Pt WL e m Bacteria & Plasmids . :
m Vascular (645, 680, 750, 770 nm) . : & Coelenterazine

m Lentiviral particles

o4



In Vivo Imaging Agent Platforms:

95

Agent Categories

Detection Mechanism

Value

Vascular

Physiology

Targeted

Biological
Structure/Expression

1>

PerkinElmer’
For the Better

Activatable

Biological
Function

Increasing value of molecular information
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Vascular Agents PerkinEimer

For the Better

« Vascular agents circulate with the blood, but have no target selectivity

 Vascular agents will accumulate in areas of vascular leakage associated with
tumorigenesis and inflammation

» Used to image vascular disease processes in oncology, inflammation,
pulmonary disease and arthritis

» Superhance is a low molecular weight agent, AngioSense® is a high
molecular weight agent, and AngioSPARK is 30-50 nm nanoparticles

 Each agent differs significantly in pharmacokinetics, biodistribution and
tissue clearance rates

586 Monitor the integrity of the vascular system '



Activatable fluorescent Agents

m Agent Description

MMPSense™ 680

MMPSense™ 645, 750 FAST

ProSense® 680/750

Neutrophil Elastase 680
FAST™

Cat B 680/750 FAST™

Cat K680 FAST™

ReninSense680 FAST™

PSA 750 Fast NEW!

57

MMPSense™ 680: Activated by matrix metalloproteinases
including MMP’s MMP-2, -3, -9 and -13

MMPSense™645m 750 FAST (Fluorescent Activatable Sensor
Technology) is an MMP activatable agent

ProSense® 680/750: Activated by proteases: cathespins B, L, S,
and plasmin

FAST agent activated by elastase produced by neutrophil cells

Cathepsin B selective FAST activatable agent

Cat K 680 FAST (Fluorescent Activatable Sensor Technology) is
a Cathepsin K activatable agent

ReninSense680 FAST™ (Fluorescent Activatable Sensor
Technology) is a renin activatable agent

Activatable agent that detects active PSA in vivo

1>

PerkinElmer’
For the Better

Peptide cleaved
by proteasel

Linker Lander

|
s

Monitor protease activity associated with disease state
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Targeted Agents i

» Optimized agents that actively target and bind

to specific biomarkers

= Designed for in vivo use

= Emerging In vitro applications

56 Target specific biomarkers '



Targeted Fluorescent Agents

5

T T T

BombesinRSense 680

HER2Sense 645

FolateRSense 680
TlectinSense 680
OsteoSense® 680/750/800
IntegriSense™ 655/680/750

BacteriSense 645

Annexin-Vivo 750

HypoxiSense 680
COX-2 Probe

2-DG 750

9Transferrin-vivo

Bombesin receptors

HER2/Neu receptor

Folate Receptor Protein

Vascular Endothelial cells (N-actelyglucosamines)
Hydroxyapatite

Integrin avp3 antagonist

Negatively charged phospholipids in Bacterial membrane

Phosphatidylserine during early apoptosis

Carbonic Anhydrase IX in hypoxic tissue and cells

Cyclooxygenase-2 (COX-2)
Glucose uptake Imaging

Transferrin receptors

1>

PerkinElmer’
For the Better

HERZ2/Neu+ tumor targeting by
HER2Sense 645



>
Targeted Agents — application Pe!ki"mm

agent application

e Angiogenesis e Atherosclerosis

IntegriSense e Oncology e Neurological

e Apoptosis e Atherosclerosis
Annexin-Vivo e Inflammation e Oncology
e Neurological

e Arthritis e Atherosclerosis

OsteoSense e Bone Turnover e Skeletal
e Oncology
HypoxiSense e Oncology

«cancer and inflammation
FolateR-Sense

BacteriSense infection

Transferrin-Vivo e Oncology e Inflammation

Target specific biomarkers
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LABELS and NANOPARTICLES AR

PerkinElmer offers four categories of fluorescent In vivo imaging agents:

VivoTag™ 680XL Protein Labeling Kit : designed for preparing

LABELS and fluorescently labeled antibodies, proteins or
NANOPARTICLES peptides for small animal in vivo imaging
applications.

VivoTrack 680 : cell labeling agent that intercalates into the
plasma membrane of primary cells and cell lines.

61
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Top Ten Tips for Optical Imaging ittt

Choose reporters that maximize signal-to-noise (S:N) ratio

Consider the appropriate control groups and imaging time points necessary
Use hairless mice or white-furred animals and depilate or shave

Switch to autofluorescence-free mouse diet

Closely map the kinetics of your biological bioluminescent model

Animal handling can significantly affect kinetics

Image in the animal orientation that yields the highest signal intensity
Cover intense signal to allow dimmer signals to dictate auto-exposure
Utilize guards to prevent reflection off neighboring animals

10. Use black well plates when doing in vitro experimentation

© o N o gk i~

Overview
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Longitudinal monitoring of tumor development PerkinZime:
I ——————————————————————————————=—=—=—=—=—=—=—=—=—=—=—=—==—=———

Bioware Ultra: 4T1-luc2

Day 14 Day 21 Day 28 Day 35 Day 42

5 cells
10" - - 800
10 —-—Photo /se i

107

10° L 1 600 =
8 . With Bioware Ultra one can start collecting data from
g S 400 Day 0, while with caliper measurements one has to
S 10° + 1 @ i
£ 13 wait at least 28 days to see any tumor growth

10° - 1200 =

n oo b e b b
(o] 6 12 18 24 30 36 42
Days post cell implant

63



Sutent — Fast

Tracked FDA Approval

1>

PerkinElmer’
For the Better

>

:

Average Tumor Volume (mm®)

:

-

PC3M Tumor Volume

-+ SU11248 @ 40 mg/kg/day |

. . A
! Vehicle e

| A4

o V————— v V— v v y—
0 5 10 15 20 25 30,35 40 45 50

Physical measurement
(tumor still getting bigger)

Photon Count

1 = SU11248 @ 40 mg/kg/day
<= Vehicle

Average Flux x10” (photons/sec) w
)

©C -~ N W &sd OO N

0 5 10 16 20 25 90 36 40 45
Biophotonic imaging
(tumor cells being killed)

64

Bl Vehicle Treated

Mandible

SU11248 at 80 mg/kg/day

Murray et al 2003
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Non-Invasive Detection of Micrometastasis PerkinEimer
A Day 4 Day 7 Day 11 Day 14 Day19  Day21  Day27

5x10° 4T1-luc2-1A4 cells orthotopically into the abdominal mammary fat pads

55 Kim et al, PLoS ONE (2010)
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4T1-luc Tumors: Orthotopic vs Bone Metastases Profiling by VIS i

ProSense 750 FAST ProSense 750 FAST

IntegriSe IntegriSense 750

K

~ 1

Jii ‘ Jrs

FolateRSense 680

’Lx
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Imaging Cancer Metastases (validation with X-Ray) it

IC delivery of MDA-MB-231 cells into immune-deficient mice

Lumina XR Zoom

Necropsy

S 4 bone degradation
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Monitoring Vascular leakiness with AngioSense PerkinZimer

Near-infrared (NIR) fluorescent imaging of tumor vessel leakiness in vivo

(a) Kinetic images of s.c. tumors after i.v. injection of AngioSense and RD-
Sindbis/mPlum (~107 particles) on day O.

Green arrows indicate positive mPlum fluorescent signals, and gray arrows
indicate tumor necrosis resulted from Sindbis-induced apoptosis.

(b) Reconstructed concentration maps for mPlum and AngioSense of the day 3
images. The mPlum signals are well associated with necrotic tumor tissue that
shows little AngioSense signals.

(c) Using a RD-Sindbis/Fluc vector that carries a firefly
luciferase, instead of a mPlum gene, enables detection of
vector infection and its correlation with vascular leakiness
as early as day 1.

C Background Luciferase AngioSense

I
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Cell Transplantation and Trafficking Patterns pe!kinE.mer-

For the Better

HSC Hematopoiesis Cao et al, Stem Cells, 2004

Transplantation of 250 Luc+ HSC into
Lethally Irradiated Hosts

CD34+ HSC-luc(A)

or CD34+CD38- HSC-luc(B)

Tail vein inject to NOD/SCID mice

Monitor the viability and proliferation of
the cells

Blood,2003

66
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Ovalbumin (OVA)-induced Asthma A

For the Better

BALBI/c mice Assessments:
fluorescence optical Imaging

J/m BAL cells
g FRI lung ex vivo

Time O 14d 21 23 25d
\ IntraPeritoneal sensitizations j 1 1 1
OVA (50png)/Alum (2mg) IntraNasal challenges
OVA (100pg)
We adopted a standard model of murine asthma 1

used in multiple research labs Snmol ProSense or
MMPSense

70

BAL = Bronchoalveolar Lavage
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Imaging Ovalbumin (OVA)-induced Asthma PerkinZimer

In vivo Fluorescence Imaging

— 71500

Heart

ProSense o

—100.00

Asthma lung signal using ProSense is considerably higher and involves a larger

volume than in control mice

71
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Steroid inhibition of OVA-induced Asthma Pe!ki"mﬁ:

BALB/c mice Assessments:

fluorescence optical Imaging
= BAL cells

FRI lung ex vivo

|

Time 0 14d 21 23 25d
\ IntraPeritoneal sensitizations j 1 1 1 1
OVA (50ug)/Alum (2mg) IntraNasal challenges
OVA (100ug)

tttt

|P Dexamethasone
3mg/kg, 4h prior to IN

1

5nmol ProSense or
MMPSense

72 BAL = Bronchoalveolar Lavage

Steroids are a standard of care treatment for asthma
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Dexamethasone Therapeutic Activity in Asthma T

5, R

14

Fluorescence images readily show clear differences in asthmatic, treated, and control
mice
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CAIA Model : ProSense & Early Disease (Day 4) RS g

“ Arthritis is not clinically detectable

% 24 hrs after ProSense probe injection

“ Activated by Cathepsins **p < 0.0006
200 -
§ _
S 150 -
S 2X
>
§ 100 - -
I35
S B
i
S 50 -
07 Control ‘ Arthritic _ Control ‘ Arthritic

ProSense

Paw Thickness

Imaging with ProSense can detect disease at earlier time
points, prior to detection by paw thickness

74



CAIA Model : ProSense & Late Disease (Day 8)

1>

PerkinF i
“» Arthritis is clinically detectable and at its peak
% 24 hrs after ProSense probe injection
1600 p=0.00001

[E

£ 1200

o

(&)

>

£ 800

g A =2X A = 10X

“ 400 —

- **p=0.00001

° 0 S M—

Control | Arthritic Control | Arthritic
Paw Thickness

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

75
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Targeted Agents — Inflammation: Multiplex Arthritis S

For the Better

Multiplex fluorescence Imaqing

Inflammation Protease Activity Bone Changes

ProSense MMPSense OsteoSense
Healthy | Arthritis

Healthy WArthritis

o -

Fluorescence (pmol)
Fluorescence (pmol)

Fluorescence (pmol)

[

%

Pro®nss 750 MMP3anse

OsteoSanss

Vascular Leak Arthritis

Healthy

Planar  Intravital microscopy Planar  Intravital microscopy
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HUMAN HEALTH | ENVIRONMENTAL HEALTH

Thank you for your attention!

» Technical Support
+886 2 87912769

» support@jnhtech.com.tw



