]

In Vivo Imaging with the

Xenogen IVIS™ 200 and Living Image® Software




ln What will be covered?

Introduction

« Science of in vivo Imaging
 Xenogen IVIS™ Hardware Overview
e Living Image® Software Overview

* Fluorescence System

e Basic Imaging Examples

Training

* Hands on Training




lu Why optical in vivo imaging?

Powerful labeling technique - gene expression results in production
of luciferase

- Tracer Applications: Amount of light is proportional to number of cells

- Functional Applications: Light is produced in response to a stimulus

Extremely low backgrounds compared to other in vivo technologies

Non-invasive — does not require subject to be euthanized

Relatively simple instrumentation. Users can run themselves — lab
instrument, not imaging center
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|u Tissue is not transparent - Light absorbance depends on wavelength

Luciferase Emission Spectra
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- Photons “diffuse” through tissue and the IVIS views
this signal on the surface of the subject.

1 cco

Imaging

System . Light traveling through tissue

scatters many times creating a
"fuzzy" image at the surface of the
animal

bioluminescent / ,i\;\‘l"\a

source

. The IVIS™ Imaging System views
the diffuse image on the surface
of the subject




,u Calibrated Physical Units

. The amount of light reaching the detector is the Raw Signal Level.
Raw signal is a function of Exposure time, Resolution (Binning),
f/stop, and Field of View.

 Living Image® automatically accounts for differences in imaging
settings and gives you the amount of light leaving the source.

. Calibrated units are expressed in Photons per unit time,
per unit surface area, per unit collection angle.




|= Xenogen IVIS™ Hardware

!

Customized for in vivo imaging

KENOGEN

High sensitivity from 300-900 nm

Large dynamic range

Living Image® software




I- VIS 200 Hardware

CCD camera

Filter Wheels

Lens

Heated Sample
Stage

Cryotiger and
Camera controller

Electronics




[‘ IVIS™ Fluorescence System

Twenty Two position computer controlled
Emission filter wheels

Six position computer controlled Excitation
filter wheel

150 Watt Tungsten/Halogen lamp with
computer controlled intensity

Low Auto Fluorescence optics
and fiber optics

Ultra-high out-of-band blocking
filters with steep edges on
bandpass




|= Alignment Light Projector

Size changes with FOV setting

Allows rapid, accurate, and
reproducible positioning of
subjects
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, - Camera and lens settings are analogous to those

used in standard photography

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

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

« ZOOMing
« Auto Focus

« Adjustable Resolution

\ / «— Shutter

Emission Filters
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- Xenogen’s Living Imagee® software provides the
Interface for imaging and analysis

e Living Image®

. Controls all system components and acquires images

« Allows definition and quantitation of regions of interest
(RQOIs) in the image

. Provides simplified image cataloging and browsing tools —

good labeling practices improve data browsing

o Images can be analyzed at the IVIS™ computer or at a user’s
computer running Living Image® analysis software
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- Standard Images are composed of two images
Photographic + Luminescent/Fluorescent — Overlay
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lu Living Image Control Panel
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I- Regions of Interest and Electronic Lab Book
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Held Living Image LI Tools
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’n Image Cataloging & Browsing Tools

Browser Sork
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’u Fluorescence Process

Aem = Aoy = StOkes shift

Fluorophore

Up shifted
Emission Light

Excitation Light excited ;_

State

Fluorescence
18
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lu IVIS 200 Fluorescence Filters

Fluorophore Excitation cut  Full Width at Emission cut Full Width at
off (nm) Half Max on (nm) Half Max
(nm) (nm)
GFP 490 45 515 60
DsRed 550 50 575 75
Cy5.5 665 50 695 75
ICG 760 50 810 65

Fluorescence
| Fuorescence [



!n In Vitro Auto Fluorescence
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Fluorescence
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’ﬂ Autofluorescence of Control Mice

Infrared Filters

GFP filters DsRed filters Dorsal Ventral

Fluorescence
| Fuorescence [



\l Fluorescence In Vitro Example

Fluorescence - PKH26
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Min = -28.723
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]u Comparison of Fluorescence and Bioluminescence In Vivo

Bioluminescent Image

PC3M-luc (no DsRed)

Bioluminescence (107 cells):
Background flux ~ 4.3x103 p/s
Signal flux ~ 1.2x107 p/s
Signal/background ~ 2700

DsRed transient transfection
(10%):

Background flux ~ 5.1x10° p/s
Signal flux ~ 1.1x10%° p/s
Signal/background ~ 2.2

Fluorescent Image

Fluorescence
_T



’n In Vivo Fluorescence/Bioluminescence Comparison

Fluorescence Pros

Shorter Exposure Times

Multi-wavelength tags available

Proteins and dyes available

No luciferin

cons

Autofluorescence limits sensitivity

Harder to get light in and out at short
wavelengths (GFP and DsRed)

Fluorescence
_?



[u What we’ve covered . ..

Science
Light is scattered and absorbed by tissue dependant on A
Calibrated physical units compensate for device settings

Hardware
Custom designed for in vivo bioluminescent imaging
Settings are analogous to a camera

Software
Images are acquired in a two step process

Living Image controls IVIS and provides image analysis tools
Fluorescence

Attention must be paid to Auto Fluorescence issues

Filter selection and lamp are controlled by Living Image

Xenogen 26



lu Basic Imaging Examples

Bioluminescent In Vivo Acquisition

Bioluminescent In Vivo Analysis

27



|-J In Vivo Acquisition Example: Start Up Screen
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Iu Image Acquisition & Labeling
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€] Field of View (FOV) Change, Lab Book Editing

=21

File Edit [ata  Analysis  Macros  Windows  Panel Misc Help Living Image LI Tools
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Iu Field of View Comparison, Image Saving
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[-j In Vivo Analysis Example: Image Retrieval

File Edit Data Analysis Macros  Windows Misc  Help | Living Image | LI Tools
Chrl+-1

-

analysis
example




|-J Image Browser
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I- Region of Interest (ROI)
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File Edit Data Analysis Macros  Windows Graph Misc  Help  Living Image LI Tools
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]u Analysis in Counts

File Edit Data  Analysis Macros  Windows  Motebook  Misc Help  Living Image LI Tools
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]u Analysis in Calibrated Units
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ln Imaging Examples - Summary

* Exploit the Field of View

e Living Image®Menus
Saving Imaging
Browsing

* Region of Interest
Create
Analysis
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