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What Will Be Covered? PerkinEimer-

Introduction
» Principles of Optical In Vivo Imaging

» Key IVISHardware Components
» Overview of Living Infageftware

» Fluorescence andR¥y Options

Training
» Handsn Training

Overview
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Current vs. BPl methodology Perkingimer

For the Better

Current Methodology = 24 animals over four treatment points
€08

0 Hours 2 Hours 4 Hours 8 Hours

Z

Biophotonimaging (BPI) Methodology = the same 6 animals over four treatment points

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

—

)
Z

Same group of anesthetized test animals at each time point of an experiment uses far fewer an
current methodology.
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Optical Imaging Approaches By
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Why Optical In Vivo Imaging? it

‘or the Better

» Powerful labeling techniqyene 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

» Noninvasive
Does not require subject to be euthanized

» Relatively simple instrumentation

Overview
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Value of-Ray with Optical BSRa o

A

A

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

eeeeeeeeeeeeeeee

The QuestionNhere is the source origin relative to the
surface signal?

The Problenilissue attenuation/ scattering makes 2D
optical signals difficult to locate at a defined location.

The SolutiomA ceegistered-May image provides a
fixed anatomical reference, defining skeletal structure
and soft tissue organs and enabling better localizatio
the optical signal.

Overview
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Tissue Is Not Transpardnght Absorbance Depends on Waveleng’ek"gm:
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Bioluminescent Spectra and Tissue Penetration
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Emission Spectra of Confahwesrophores
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Photons Diffuse Through TisSueface Light Pattern is Recorded Per«ingimer

» Light traveling through tissue scatters many
ti mes creating a nf
on the surface of the animal

» The IVISviews the diffuse light on the
camerdacing (top) surface of the subject

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

Bioluminescent
Source

Mechanic:
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How an-Ray Image is Acquired BSRa o

A Xrays will be attenuated in tissue differently

cCh — resulting in an image orsthdillator

Optics —

A The CCD views sw@ntillataesulting in a
planar Xay image

A Xray and Optical images have different patt
lengths. To correct this geometrical differenc
the Xray image is registered to the optical im

Scintillator — %

Stage —

\
v
A\

X-ray Source — [ Close Up &cintillatan Position

12 Mechanic:



IVIS Lumina XRMS Imaging Systardware

13
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PerkinElmer’
For the Better

Customized fiorvivoimaging

High sensitivity from-800 nm

Large dynamic range

Mechanic:
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IVISIVISXR Imaging Syste@hamber BSRa o

CCD Camera
Cooled90C

Interchangeable
Emission Filter Wheel

Heated
Sample Stage

Cesium lodide
(Cs(T)) scintillator

Lighitight
and shielded
Imaging chamber

X-RaySource

Mechanic:
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Living Ima§&oftware TR

» Controls all settings in the?Byiem (fully computer controlled)
» Provides advanced cataloging and browsing tools

» Provides analysis tools for quantification

» Instrument settings are analogous to photography

» Images are acquired in sstejo process

Software



Photographic-Ray + Optical Image = Overlay

4 1120090331145140

unis: (Coures + splay: photogragn |[_s ko
Inage #: EL20090301 145140
Tue Mar 31, 2009 07

Senes: mouse# 14 PCIMu2 1C
2 Expariment: Metastasis
ammert: Dorsal

DWeH

F120090331145140

unes: (Coures | Otplay: Lumrescert v/ [ o W0

Image #: £L20090331 145140 Series: mouse# 14 PCMe2 K
Tue Mar 31, 2000 07:51:48 Experment: Metastasis
Fiter=Opan , EM cmment: Darsal

Lmeescerce

Lo

EL20090331145140 (=03
Units: |Counts v |Display: |Overlay v| & tuminescent ~ on [ Photograph ~

Series: mouse#14 PC3M-luc2 IC
Experiment: Metastasis

Image #: EL20090331145140
Tue Mar 31, 2009 07:51:48
Filts

pen , EM Gain=0 Comment: Dorsal
4, FOV:10, f1, 305
YIS Mot Blanc, DW434

H

Luminescence

4000

3000
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PerkinElmer’
For the Better

@ JW20090813193532

Grow:
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

15000
14000
@ 2009081319353 13000
e 12000
o
Erpwmert: birkm aitafen 2
Conmanz 11000
10000

Counts

Software
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Settings PerkinZlmer

s <« CCD
\ 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 fGICD
further increase in sensitivity

<— Field of View

SoftwareAcquisitior
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Field of View-gay) ST
FOV A FOV B FOV C
5x5cm 7.5xX7.5cm 10 x 10 cm

Mechanic:
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Setting Sensitivitisignal Level i

» The IVISCCD camera has a raw signal range of 0 to 65,535 Analog to Diéfital coul
16bhit)

» Adjust camera settings to obtain a sighabl@®¢bd0,000 counitsbe within the
linear range of the detector

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

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

Mechanic:



1>

Living Ima§e&ontrol Panel PerkinZimer

21

Controls Sensitivity

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

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

Affects Sensitivity

Software
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Exposure Time it

22

Signal level is directly proportional to expE I e

. Imaging Mode Exposure Time Binning F/Stop Excitation Filter
tl me (1 . 1) [v] Luminescent | 1.00 & |{sec

Recommended minimum exposure time &4
seconds s
. . . . Field of View: |D v System Status
Longer exposure times increase signal in — : ‘ Aagre ’
Recommended maximum exposure time —— S L
. Subject height: | 1.50 $|m [ » Sequence Setup ]
m I n UteS Focus: l{use subject height vl Temperature: -"Lodced [ Iritislize I
2 Sec fl1 smallibinning Ff_zoooo 10 sec i1 smalbbinning L

~5000-counts peak

~25000: counts-peak

hwoeo
3 B :_—10000
o0 0 o0 0O ° |

I 5000

Color Bar Max = 23000
Min = 100
Max = 23000

Software
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Pixel Binning (CCD Resolution) BSRa o

Binning is the grouping of pixels into a largpixsliper Pixel binning setting

# IVIS Acquisition Control Panel

Imaging Mode Exposure Time Binning

Changing binning settings changes counts by a
4

Large Binning (16)
Higher Sensitivity/Lower
Resolution

Medium Binning (8)

Small Binning (4) —
. . Subject height: |1.50 v |m
Lower Sensitivity/Higher rocus: [use suecthognt v]  Tenperatre: [ =

Resolution
10 seconds f/2 10 seconds f/2
Large Binning Small Binning

I 500

- Software

Field of View: iD ¥ System Status

Idle

— 1500

=)
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a/stop (Lens Apertur e) i

) a / stop ( a p e

» a / S t O p con t ro I élVISAcquisigion (Eontrol P;nel” : 7 '

1 Imaging Mode Exposure Time Binning /Stop Excitation Filter Emission Filter

received by the CCD detector T £ [ =

»all i1s wide op
collection default for :
luminescent

} a / 8 I S S m a I I e S Field of View: System Status l . |
resolution default for photo — 10e

» Changing f/stop ch | | —
Changing f/stop changes coun15ubjecthe|ght e W T
by a factor Of 4 Focus: use subject height vl Temperature: - Locked [ Initislize I

O -@

24

Software
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AuteExposure Sty

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 Softwaré



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

Medium V16 v

Medium V82 v
High Res
Medium

System Status

Field of View:

[ Service ] 110 lcm e

Subject height: cm ‘

X-Rays will be produced
when energized.
Acquire

[

» Sequence Setup

Focus: Iuse subject height v| Temperature:-!Locked

[

Initialize

Binning controls resolution

Two Energy Settings:

A\nimal: Tuned for live animal imaging,
filter in place to reduce dose
ASpecimen: Tuned for thin tissue samples,
filter out to increasmntrast

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
|Idle
12.5 cm
| Imaging Wizard
Subject height: |1.50 2 |em # Sequence Setup
Focus: |use subjectheight | T& perawre:- Locked Iritiakze
\}

Affects Sensitivity

Software
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PerkinElmer’
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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

Subject: |Mouse v | Probes ~

[] pisplay Photographic Settings

Mode Exposure Binning ' FStop @ Exctation Emission FOV | Height

Auto Medium 1 Block 580 C 1.50
Auto Medium v §16 T t T
Auto Medium 1 Block 600 C 1.50
Auto Medium 1 Block 620/C 1.50
2 B Auto Medium 1Block 640 C 1.50
s R Auto Medium 1Block 660 C 1.50

[ |
Field of View:

System Status

, /

m] ‘”‘e
SubJecthevght 150 cm * Sequence Setup ” y 4
peate - ” [] Number of Segments: |1 | Delay: {0‘0 [I | min [ Apply to All ” ¥ Remove v][ {4 Update ][ Insert ][ Add ]

Focus: |use subJecthelght v

Starts Sequential User Friendly
Image Acquisition Sequence Editor

- Software



Living Image

30

Use#friendly interface

Setup wizards assist in option selecti
Auteexposure assists in selecting the

exposure settings

Acq 0 0 ol Pane
Imaging Mode Exposure Time Binning F/Stop Excitation Filter Emission Filter
v 1.00 & fsec v I8 vl v WBlock Open v
W Auto 2 vl &
% Auto 1 2 Animal
v
Field of View: |D v System Status
Acquire
| 1dle
12.5 ,
‘ Taack W
Subject height: [1.50 e [_» seavencesetp |

Focus: |use subject height | Temperamre:-[Locked

Imaging Wizal

Bicluminescence

Fluorescence

1>

PerkinElmer’
For the Better

Imaging Mode
Bioluminescence Imaging

Select this option for imaging bioluminescent or
chemiluminescent reporters, such as firefly luciferase,

click beetle luciferase, renilla, or bacterial luciferase.

Fluorescence Imaging

Select this option fi

Activatable * CatB 680 FAST
dyes, or nanoparticlé Dyes ' Targeted  * Cat B 750 FAST
Proteins P Vasculr Y| CatK 680 FAST
450850 nm.
Quantum Dots * MMPSense 645 FAST
Byffh epHluminztion,  Alphabetical MMPSense 640
rans-llumination (fr Qdot info MMPSense 750 FAST
Input Bx/Ern Neutraphil Elastase 630 FAST
ProSense 680
ProSense 750 EX
ProSense T30 FAST
17 PSA, 750 FAST
569 ?ﬁg gﬁg ReninSense G680 FAST

Software



Image Labeling
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Perkin

For the Better

A Good labeling practices are necessary for effective data browsing

A Easily label your image while acquisition is taking place

CTE)

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 iFluorescent v on & X-Ray

Group: 1

Experiment: barium sulfatefxen 26
Comment2:

Animal Strain: nufnu

VYiew: Lateral

"y i

Epi-fluorescence

100

# Edit Image Labels E’I
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

Comment1

|:| 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

' e

F Living Image® Browser

CK20070322100948_SEQ Click Number EX Filter EM Filter IIIummatlon Mode UserID User Group

@: XIC20080226102545

....................................................................................................................................................................................................................................................................................

....................................................................................................................................................................................................................................................................................

- {5EQ DW20070403193649_SEQ , : : . : :
- |4EQ CK20070322100948_SEQ iCK  itraser scruff: XF750 abdomen ;DLIT seq inu/nu C
% CK20070322105603_SEQ {CK  itraser scruff; XF750 abdomen inu/nuDOB11/02/07 F iEx:710F _

e s e —— )

Hide Browse View Label Set: LAII L AddtoLlstw 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

A Convenient preview window
A Usedefinedabels listed with corresponding click number
A Sort by one or multiple columns

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

Softwaré

32
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Quantification PerkinEimer

For the Better

. | ool paec I
ATool palette for adjusting scale/opacity etc. :

/ Image Adjust
_ _ _ N a & M & % &=
ARegion of interest (ROI) tools to measure surface intensities Photo Adjusfmentu
Brightness: 100

E@ Contrast: D 1.5

Units:lRadiance (Photons) v |Wisplay: [Overlay v Options 'H ¥ Info ] * iz Opacity: D 100
Counts
i (Photons)

I EL20100521093513

Color Scale
Luminescence

Min: (.} 5.62e3
E Max: D 3.62e4
| Color Scale Limits
|_ 30000 @ Auto { () Manual

Individual
Color Table

’Rainbcw

Apply to Sequence
ype:[Measurement ROI
Save ROIs
Mame: ROI_1_BMT

10000

Radiance Delete Load
(pfsecfcmz{sr) Auto ROI Parameters
Threshold %6:

Color Scale
Min = 5.62e3
Mayx = 3.62e4

Softwaré
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Region of Interest (ROI) Tools BSRa o
»ROI shapes available: ROI 6s can be <cr
Square A Manually
Circle A Automatically
Contour A Free Draw
Grid

34

Softwaré



Measurement Table

[ EL20100518125109

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

==

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

. ’ 4| Sort Available Ttems ]

Analysis Comment
Analysis User ID
Angle

Animal Model
Animal Number
Animal Strain

Area [ccd Pixels]
Area [cm?]

. ROI 1[5% [=2.753e+07 Avg Counts

Avg Efficiency

Binning
Cellline
1| 1

Avg Dark Charge Counts

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

Add —»=

Lm | »

Remove <—

| 3

O O # @TI ) Measure ROLs I X,

Apply to Sequence

ype:[Measurement ROI
Save ROIs
Mame: ROI_1_BNT -

Delete Load Save
Auto ROI Parameters
Threshold 96" 50

35

Update

Selected Items

Total Flux [p/s]

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

Min Radiance

Max Radiance

Delete

Maove Up

Move Down

Close

1>

PerkinElmer’
For the Better

Measurement table

displays information
about each Region of

Interest (ROI)
Table is useonfigurable

and can be exported to a
spreadsheet

[E= e =

Radiance

(p/sec/cmz/sr)

Color Scale
Min = 2.56e5
Max = 3.16e6

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...

Close

Software
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Calibrated Physical Units BSRa o

» Livinglma§ea ut omat i cally compensates for d
and field of View.

» Calibrated units are Photons per Second, representing the fummddiattranally
from a usatefined 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 Mechanic:



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

Mechanic:
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Calibrated Physical Units vs. Raw Signal i

Calibrated
Signal

(Photons per
second)

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

Radiance: [
Photons per |

second N \

Mechanic:
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Fluorescence Process k=

Fluorophore

Up Shifted
Emission Light

AVAVAS

Excitation Light

39 Mechanic:
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Fluorescence Filters Perkinimer
Narrow Bandwidth ExcitatiBriters Standard Centet | Band pass
100 420 20
““r‘"]““f"r“*r‘r"‘“"'“"“* Jle 440 20
0 - 460 20
80 480 20
500 20
70 520 20
540 20
5 560 20
§ 50 580 20
B 600 20
i 620 20
640 20
» 660 20
20 680 20
700 20
10 1 720 20
s MUV e |
350 400 450 500 550 600 650 700 750 300
Wavelength (nm) 780 20

40 Fluorescenc
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IVI® Lumina Series Fluorescence Components ST

41

Fully computer controlled

Seven position
emission filter wheel

Nineteen position /

Excitation filter wheel

Low Autéluorescence
optics and fibers

150 Watt Tungsten/Halogen lamp
with computer controlled intensity #

Mechanic:
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High Efficiency Emission Filters Centered Around Common Fluorophore’s!kinﬂmer'

For the Better

——AF 595
—AF 680
100 11 —aF 700 N ‘ —ﬂsl I
—AF 750 ‘
—Cy55 —
——DADO » 7 | ] Centet Band pass
—DiR
80 —D:D —T ' 520 40
DsRed - . i\l |
%‘ —FITC | ‘ \ 570 40
2 ||—o \ 620 40
£ 60 eI Cherry Wi \
o e | | 1Y 670 40
N ~——tdT omato ] | | | | | | ‘
g ——PKH26 \ \ 710 40
= ——QD 605
S 40 4| —apess i i B i 790 40
—QD 705
e | | B | 845 40
=T exas Red | N
——TurboFP602 i | \ ‘ ’
20 1| —TurboFPe35 | ‘ \ ‘ T 1 T i ‘
=T urboGFP / / : \'\‘ \
~—=TurboRFP / N AN N |
=T urboYFP | / N
—VYFP J ; Q ""\*x~
400 500 600 700 800 900

Wavelength (nm)

42 Fluorescenc
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Fluorescence Acquisition i

Select Fluorescent
Imaging Mode Select filters

f u —,_ ] ]

Binmirg Excikation Filker Ennission Filker

o = e [<Jvehn [z [~
wedun [~z |-

oo - S 2

Field of Yiew: D - System Status
Acquire Sequence
Idle
12.5 Crm Irnaging Wizard
Subject height: | 1.50 o # Image Setup
Focus:  |use subject height | - Temperakure: -| Locked Initialize

43 Softwaré



Eptillumination Unit

44

Radiant Efficiency =

Emission Light (photons/secAsir)

Excitation LightuW/crd)

1>

PerkinElmer’
For

he Better

Mechanic:
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Fluorescent Calibrated Units: Radiant Efficiency FEE e

o Units of ORadiant Ef-f|
Excitation Lig : L :
Pattern uniform excitation light pattern

GFP Well Plate Uncorrected GFP Well Plate Corrected

%}

/

vl

VS.

5
(
¢

)

Counts

)

J

¥ v S —
09000090
N~

)

)

s X L X K R R
Radiant Efficiency

)
|

NAXXXLERR)

v

00000000
00000009

9.9
A w

00000000
000000060
¢ . .| 'Y X X X

r - o

o

f

Mechanic:
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Autofluorescence in Negative Control Mice i

Green 550nm _ Redi 740nm _Far Red 840nm

1.00E+12
e —Regular Chow
- (Gut)
; 6.0 E
g 'g HooEHL —Regular Chow
O E (Head)
T £
C_U =§ 1.00E+10 —_Alfalfa Free
) 40 e Chow (Head)
8 108 g
o ] 1.00E+09 —Alfalfa Free
001121224A T200410011220374 ' Chow (Gut)
2.0
1.00E+08
550 740 840
(b}
(4D) Wavelength (nm)
=
ch Radiant Efficiency ResearCh D I etS
= sec/cm?2/sr .
e =) http://www.researchdiets.com
< Color Scale
Min = 2.10e7

Max = 7.03e8

TLT20041001102316A TLT2004100 4029468 TLT20041001403241A A I N7 6 A ( D 1 O O O ﬁ)a | f a | f a fre e

A Unrefined chlorophydontaining ingredients, particularly alfalfa, responsible for gut signal

46 Mechanic:



What is Spectral Unmixing?

47

Multispectral Unmixinglmaging in the IVIS

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

A Pixel by pixel analysis that
allows for distinguishing
components in an image
based on wavelength

A _‘. 5 J b K
N, N, Y | N

AF680 QD800 _
QD705 N=e Composite

0.50-

Hormalized Armplitnds

nm

§5)J#a) 660 nm

1>

PerkinElmer’

For the Better

700

750
Wasvelensth [nen]

200
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Removéutofluorescenath Spectrelnmixing PerkinEimer

For the Better

Autofluorescence

Epefuorescence
12

ug/ml FITC

Where is the Signal?

SpectralJnmixing

Radiart Efficency
(Efse([:m’[ﬂ)

P jom*

Color Scale
Min = 3.30e7
Max = 1.22¢8

User: IN

48
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Powerful Fluorescerfseparate multipéporters in the same subjectersnziner
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molecules &fenoLigl&80
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»Subcutaneous injection Hf 11
molecules afenolLights0
(lower dorsal region)
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»605nm excitation filter

Mechanic:



When is Specttahmixinylost Useful?
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Improve Quantification Sensitivity and Accuracy
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Spectrainmixingfactivatablprobes PerkinElrmer

For the Better

4T1cells
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Overlaid images BSRa o

Spectral Unmixing

. Green: ProSense680
4T1 murine mammary tumor cells

implanted in mammary fat pads

i Red: MMPSense750
labeleadlvith:

Blue:  Chlorophyll signal in Food
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FLUORESCENCE . . >
_ A complete probe librafgr easier use Al

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

F Imaging Wizard - Fluorescence - Spec Unmix / Filter Scan &lﬂ

Contains commonly used Probes g btk [emsnpesk @ 55
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Total solutieRreclinicain vivdmagindg\gents
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PerkinElmer’

Preclinical Imaging Age

Fluorescen
Agents

NIR Labels &

Nanoparticle Substrates

Bioware

y Activatable
y Targeted
y Vascular

Y Luciferase, tdTomatt
and GFP cell lines
y Bacteria & Plasmids

y Lentiviral particles

y XenoLight Luciferin
Yy RediJect Luciferin
& Coelenterazine

y Labeling kits & dyes
y Nanopatrticles
(645, 680, 750, 770 nm
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In Vivdmaging Agent Platforms:
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Agent Categories

Mechanism

Detection

Value

Vascular

Physiology

Targeted

Biological
Structure/Expression
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PerkinElmer’
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Activatable

Biological
Function

Increasing value of molecular informatio
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Vascular Agents PerkinEirmer
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For the Better

A Vasculaagents circulate with the blood, but have rselecteity

A Vascular agents will accumulate in areas of vascular leakage associated with
tumorigenesand inflammation

A Usedto image vascular disease processes in oncology, inflammation,
pulmonary disease artiritis

A Superhands a low molecular weight aegtoSeng&e is a high
molecular weight agent,AargloSPARK 3650 nm nanoparticles

A Each agent differs significantly in pharmacdkodiso#uti@and
tissue clearance rates

Monitor the integrity of the vascular S



ActivatablBuorescent Agents

Agent Description

MMPSenge 6 8 0 : A ¢ tmetallaptoteidasds y

MMP S e reg0e E incl udi ne -3MIEAES MMP

MMP S e r6e5e BEAST rechnology) is an MMP activaigéie

ProSeng¥680/750: Activated by proteaatisesping, L, S,

ProSens&680/750 .
andplasmin

Neutrophil Elastase 680

FASTE FAST agent activateelagtaseroduced meutrophdells

Cat B 680/ 7 :tCathepsin B selective FASiVatablagent

Cat K 680 FAST (Fluorescent Activatable Sensor Tech

Cat K 680 F/, cathepsinactivatablagent

ReninSense680 FASTE (FIl u

ReninSenseb ETechnology) is a renin activagbla

PSA750 FasNEW! Activatable agehat detects active PSA in vivo
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MMPSenge6 4 5750 FAST (Fluorescent Activatable Sensor
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PerkinElmer’
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Peptide cleaved
by proteasel

Linker Lander

PK Modifiar

Monitor protease activity associated with dise
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Targeted Agents i
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U Optimized agents that actively target and bind

to specific biomarkers

A Designed for vivaise

A Emerging In vitro applications

—

Target specific biomark
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Targeteétluorescent Agents PerkinElmer
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BombesinBensec80

HER2Sense 645

FolateRSens880
TlectinSensé80

OsteoSens&680/750/800

| nt e gr 655/@80/85@ |Integritb3 antagonist

BacteriSensé45

AnnexinVivo750

HypoxiSense 680

COX2Probe
2-DG 750

S;I'ransferrin/ivo

For the Better

Bombesin receptors

HER2Xeureceptor

FolateReceptor Protein

Vascular Endothelial cBiHscfelyglucosamihes

Hydroxyapatite

Negativelgharged phospholipids in Bacterial membra
Phosphatidylserohéring earBpoptosis
Carboniénhydrase IX in hypoxic tissue and cells

Cyclooxygena2qCOX)

Glucose uptake Imaging

Transferrireceptors HER2/Neu+ tumor targeting by
HER2Sense 645
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Targeted Agentspplication pe!kin

For the Better

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 biomark
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LABELS and NANOPARTICLES FERTIE A

PerkinElmer offers four categories of quoIQcMiVQ’naging agents:

VivoTagt cy n- [ t NP U Sdesigndd fooptepaling 3

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

VivoTracke80 :cell labeling agent that intercalates into the
plasma membrane of primary cells and cell lines.
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Top Ten Tips for Optical Imaging ittt

Choose reporters that maximizetsigoae (S:N) ratio

Consider the appropreatatrol groups and imaging time points neces:s
Usehairless mice or wiiitered animals and depilate or shave
Switchoautofluorescenfree mouse diet

Closelynap the kinetics of your biological bioluminescent model
Animahandling can significantly affect kinetics

Imagean the animal orientation that yields the highest signal intensit
Coveintense signal to allow dimmer signals to diceatecsuie
Utilizeguards to prevent reflection off neighboring animals

© 0N A ODNPRE

10. Useblack well plates when doing in vitro experimentation

Overview
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Longitudinahonitoring of tund@velopment Perkintimer’

For the Better

Biowardélltra: 4Tuc?2

Day O Day 7 Day 14 Day 21 Day 28 Day 35 Day 42

5 cells

With Bioware Ultra one can start collecting data from
Day 0, while with caliper measurements one has to
wait at least 28 days to see any tumor growth
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