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Who We Are?

Spectral Instruments Imaging (SI Imaging) came about by teaming the camera

expertise of Spectral Instruments with the system expertise of the developers of
[ﬂﬂﬂ/[ﬂ/ //Iﬁ’/”/”ﬁ/”ﬁ the first high sensitivity laboratory imaging systems designed primarily for the
demanding application of bioluminescent animal imaging

Bo and Mike
ﬁBo Nelson, Founder and Chief Technical Officer

- was in charge of the instrumentation department of Xenogen

SPECTRAL INSTRUMENTS
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[Mike Cable, Founder and Advisor
» CTO of Xenogen

[Keith Copeland, Founder and CEO

« has been CEO of Spectral Instruments for 20 years

LGary Sims Ph.D., Founder and President

« has 30 years experience developing and testing solid state imaging sensors and systems
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is a natural biological process by which certain organisms can generate light

Bioluminescence

Luciferase Renilla

GFP
Quantum dot NIR dye

Fluorescence

luciferin
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+AMP, PPi, CO,

excited

Excitation state Emission
Wavelength ? Wavelength

+— ground
state

protein (flurophore) generate light when “excited” by an external light source of a specific wavelength
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SI Imaging sensitive to all
four functional imaging
modalities.
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Array Format

Pixel Size

Cooling Air/Water
(20°C ambient)

Dark Current:
Maximum (e-/p/s)

Read Noise
Maximum (e- rms)
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2048*2048 2048%2048 2048*2048
13.5 X 13.5 13.5 X 13.5 13.5 X 13.5
o s -80°C air o
-90°C air -90°C liquid -65°C air

Absolute, Guaranteed Absolute, Guaranteed

(-55°C ‘guaranteed’)

0.0003@-90°C 0.0008@-90°C 0.02@-60°C
3.5@100kHz 4.0@50kHz 5.0@100kHz
7.0@800kHz 10.0@1MHz 16@2MHz
14.0@3MHz
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4T1-luc2 cells implanted subcutaneously on dorsal side of mice

2 hours later, luciferin (150 mg/kg) was injected and mice were imaged
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AMI-X (Cy5.5,A,, = 640nm, .., = 710nm)
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Spectral emission on AMI g 35 Spectral emission on IVIS
(640nm excitation) _' i~ e (640nm excitation)

= 31506410 >

*
1.006+10
2.50€+10 E
=
2.006+10 z 3
¥ 1506410 2 7506408 *
g 1.00€+10 * gk 5.00€408 * o
5006409 3 * & T 2506408 *
0.006+00 * 0.00€+00 e
w50 0 150 s00 850 650 700 750 800 8%
Wavelength (nm)

Wavelength (nm)

These are the same mice imaged in both an Ami X and a Spectrum. Mice 1 and 2 are controls,
the have no dye. Note the background in the control mice on the Spectrum. CALP/PE has
been telling users this is autofluorescence but it’s really system background.
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Fluorescent imaging of plants and seedlings has become a valuable tool to investigate multiple
aspects of plant biology and genetics. The localization of fluorescent indicators to help in the
understanding of plant gene expression, growth and development, circadian rhythm, chemical

resistance, and stress response.

Fluorescent emissions from desert flora. A flowering plant and
cactus were imaged for 20 sec with 465 nm excitation. Pseudocolor
fluorescent signals were overlaid onto a photographic image. Panel
A was imaged at 550 nm emission; panel B was imaged at 735 nm
emission

10s images of tomato plant in group mode. Psuedocolor
luminescence imaging overlaid onto photographic image.
In support of food safety program with the University of
Arizona Dept. of Veterinary Science and Microbiology.
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The top image displays the detection of
fluorescent signals within mice. Five mice
were subcutaneously injected with LiCor
IRDye 800 CW Carboxylate and imaged for
20 seconds.

Fluorescent signals are shown overlaid onto a
photographic image. [745 nm excitation, 845
nm emission, f/2].

The bottom portion of the image shows the
X-ray image of mice with fluorescent signal
overlay. [40 KV, 20 sec x-ray exposure]
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Days after tumor injections

Six to eight week-old Balb/c mice were injected with 1x10° 4T1 cells
(mammary fat pad). MDSC (CD11b*Gr-1*) frequency was analyzed 1, 2, 3,
4 and 4.5 weeks post-tumor injection. Percentage of CD11b*Gr-1* cells in
the spleen of mice bearing 4T1 tumors (upper panels). Bioluminescent
imaging of 4T1 tumor progression and lung metastases at the same time
points (lower panels). n=4 mice per time point. One representative
mouse out of 4 is shown. Two independent experiments were performed.

Week 4.5

Mice were anesthetized using isoflurane (1.5 L/min oxygen, 4% iso fl urane) and kept in an induction chamber.
Images were captured with an AMI1000 imager (Spectral Instruments Imaging). Light emission was measured
over an integration time of 1 minute, 10 minutes after injection of luciferin.
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S Y 48 - Figure3 (a) Untreated mice showed measureable light at day 17,

trea:‘;em with substantial growth of metastases at day 31. Mice treated with
u— control antibody also showed metastasis at day 31, although the
level of metastasis was less than metastases detected in untreated
mice. Mice treated with anti-human c-fms antibody emitted the
e least amount of light over time, and five of the nine mice in this
treatment, . . . . .
- tibia treatment group had negligible light emission. (b) The
antibody measurement of the mean photon count (+SEM) taken from
bilateral femurs over time for each of the three groups showed a
a‘;“:i”b‘;%' significant difference between the control antibody and anti-
: d human c-fms antibody group on day 31 (P < 0.05).
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Scans were acquired with 30s exposure time, high eight-fold binning, 1.2 f/stop aperture, and 25 cm FOV Day
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Figure 2: Bioluminescence imaging for Visualization of ‘
Pancreatic Cancer. Pancreatic tumors were visualized

using bioluminescence imaging with S2VP10 luciferase

transfected cells. Mice were imaged for 10 consecutive ‘
days (Day 7-17), with increasing tumor size. 1! A ‘,‘ ‘\ 4

Conclusion:

y

Figure 4:
Overlay of
Tumor
signal
(luciferase)
with X-Ray
image
(Top). High
Resolution
X-Ray
image
(bottom).
Tumor at
day 17

Radiation exposure obtained during animal imaging does not increase DNA

damage, up-regulate radiation sensitive markers, or induce cell stress.

High Resolution Low Resolution

Exposure to radiation during the imaging

of cancer was studied to determine

secondary effects. This study found:

» There were no signs of increased DNA
damage.

» Tumor size of x-ray exposed mice were
statistically similar to control group.

» Immunohistochemistry showed
minimal upregulation of radiation-
sensitive markers.
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SPECTRAL INSTRUMENTS

‘Real-Time in Vivo Molecular Monitoring - -~

Increase in Luciferase Signal Intensity ]
Post-Injection: Pilot Mouse Tumor Growth: Pilot Mouse

C.

Dissection

24 Hours 6 days
- Luciferase Signal Intensity: Pilot Mouse
1.00E+08 /
iy 72 m——— Successful development of this model will help us gain a better
- L understanding of HNSCC initiation and progression, and real-time
. molecular imaging of cancer cells in vivo will allow us to monitor
i SR A tumor dynamics and metastasis
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C, top, fluorescence imaging of EGF-750 probe-
labeled pancreatic tumor;as a control,
unconjugated inert CF-750 dye was shown to not
accumulate preferentially in the tumor. Bottom,
detection of pancreatic tumor was

confirmed using S2VP10L cells (Luc positive)
through bioluminescence imaging on the AMI.

Fluorescence O

D, in vivo MSOT images were further validated
through fluorescence imaging detection of EGF-
750 probe in pancreatic tumor and liver tissues
analyzed ex vivo on the AMI; ex vivo scan of
organs con fi rmed the accumulation in the
— Eor 70 pancreas and lack of fluorescent EGF-750 probe
R distribution in the liver, corresponding to MSOT
signal quantified for the liver and
kidney at < 10 MSOT signal units (a.u.).

Bioluminescence

ol b
680 695 710 725 740 755 770 785 800 815 830 845 860 875 890
Wavelength (nm)
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Comparison of High Sensitivity BLI Imaging Systems
: for Ultra- k Si | Applicati
fm o‘»’r“.’“‘r ra-weak Signa pp.::fnl;ns‘ P

Corner vs.

Gray Value

High sensitivity BLI image taken with an IVIS 200

Cent c M ot T Toemen 7T and Ami X system. The same C57BL/6 LSL-luciferase
enter vs. corner vieasurements 10r .
, e TP531/1 PTENT/fimouse 16 weeks post-viral exposure
Three High Sensitivity BLI Systems X . P .
was imaged following D-luciferin intraperitoneal
corner center ratio FF injection
IVIS 100 | 1.59E+05 1.30E+05 0.82 on
2.63E+04 1.29E+05 4.90 off
IVIS 200 | 4.00E+05 3.83E+05 0.96 on All three instruments achieve color range required for high
2.33E4+05 3.80E+05 1.63 off ity BLL o but IVIS d Ami X1 o1
X S SSET 0t 5 oBETOE 056 o sensitivity imaging, bu 200 and Ami X lenses require less
1.83E+05 2.78E+05 1.52  off correction resulting in no halo
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In vitro and in vivo studies of Cerenkov Luminescence Imaging

Michael Dykstral2, Anderson Peck?, Anthony Chang?
Grand Valley State University?, Van Andel Research Institute?

The CLI image and the PET image both
show uptake in the spine and growth
plates in the knees.

1.3e5

Visual analysis yielded a spatial
resolution of 1.2 mm.

Linearit
Cerenkov radiation: It is possible ~ 2
that the beta particle (electron or & 3
positron) is relativistic, traveling 2 R |
faster than the speed of light (v>c/n) 5 £ &
in the tissue. @ ol
Activity (uCi)

* c=speed of light in a vacuum
* n= index of refraction of the
medium

Linearity was assessed by
placing samples of varying
activities in the AMI-1000 and
performing a longitudinal scan
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Photograph overlay X-ray overlay
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Images of mice 48 hours post injection of Osteosense™ 680
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Detect Fewer Cells
Lago Minimum Detectable Radiance is 45 photons/sec/cm?/sr.
The Lago specification is 36% better than the IVIS® Spectrum

specification of 70 photos/sec/cm?/sr.

1

SPECTRAL Lago:

36more

sensitive

than the IVIS” Spectrum.

B Industry Leading Field of View
High Throughput

B No External Coolers
Completely Air Cooled

B Lowest Background Signal
High Performance -90° C Absolute Camera

B Fourteen LED’s for Fluorescence Excitation
Wavelengths of 360, 405, 430, 465, 500, 535, 570, 605, 640, 675, 710, 745, 770 and 805nm are standard for excitation of
fluorescence species

B Twenty Emission Filters for Fluorescence and Luminescence Imaging
490, 510, 530, 550, 570, 590, 610, 630, 650, 670, 690, 710, 730, 750, 770, 790, 810, 830, 850, and 870nm. Custom filters
available upon request.
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Thanks a lot for
your attention!
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