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The XF technology and specifications:

-Measuring both energy producing pathways simultaneously in living cells in
microplates.

-Measures oxygen consumption rate (OCR) and extracellular acidification rate
(ECAR) of living cells simultaneously.

- Uses 24 or 96 well tissue culture microplates.

- Non-invasive measurement requires no addition of dyes, labels or reporters.
- Measurement chamber is temperature controlled to 37°C +/- 0.5°C.

- Sensitivity — Oxygen: 0.67 mm (Clark electrode is ~1.00mm).

- Excitation and Emission — Oxygen sensor has peak absorption at 530nm
(green), oxygen peak emission at 650 nm (red).

- Kinetic resolution — Minimum measurement cycle is 4 minutes start to finish (1
min mix, 2 min wait, 1 min measdre). Maximum rate measurement is 1 minute
(for cells with high metabolic activity, approx., 10X the noise).

- A single data point is made every 14 seconds for both parameters for all 24
wells.

- Drug injection ports: 4 drug injection ports are available per well.

- Injection volume is 25ul to 100ul.

- Data quality — multiple measurements made within a well and thus remove
biological variability.

- Throughput - eight measurements of 120 wells and up to 480 compounds /
reagents per day.
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XF ANALYZER SPECIFICATIONS

All XF Analyzers include:

+ Dual Analyte Detection Capability (measures O2 and H+)
* Integrated Automated Drug Delivery

« Temperature Adjustable Measurement Chamber
» Color LCD Touch Screen & Integrated Computer
* Windows 7 Operating System

* Data Acquisition & Display Software

* Excel-based Desktop Analysis Software

* 2 XF FluxPaks ($2,012 value)

* On-site training

* One year Warranty

XFe96 SPECIFICATIONS

Size: 40cm W x 50cm D x 57cm H

Weight: approx 23Kg

Power: 100-120VAC, 6 Amps or 240VAC, 3 Amps, 50/60Hz
Analyte1: Oxygen Consumption Rate (OCR)

Analyte2: Extracellular Acidification Rate (ECAR)

XFe24 SPECIFICATIONS

Size: 40cm W x 50cm D x 57cm H

Weight: approx 23Kg

Power: 100-120VAC, 6 Amps or 240VAC, 3 Amps, 50/60Hz
Analyte1: Oxygen Consumption Rate (OCR)

Analyte2: Extracellular Acidification Rate (ECAR)

CONTROLLER SPECIFICATIONS

Size: 45cm W x 36cm D x 50cm H

(Standalone controller dimensions, adds 20cm of depth if placed in front of instrument)
Weight: approx 10Kg

Operating system: Windows 7

Data output format: Excel compatible spreadsheet

Display: 17" (43cm) LCD Resistive Touch Screen

Power: 100-240VAC, 47-63 Hz, 1.25-0.5 Amps

16 Esquire Road * North Billerica, MA 01862 www.seahorsebio.com ® +1978671 1600 + & +1 978 671 1611
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Wednesday, October 14, 2013
Agricultural Research Organization
Beel Cattle Section
Dept. of Ruminant Science
Newe-Ya'ar Rescarch Center
P.OLB. 1021, Ramat Yishay 30093

Att. Ariel Shabtav, Ph.D.

Scahorse Bioscience Sole Source Letter

The Seaharse XF analvzer is the first and only commercially | el line
scientific research that measures both enerey producing pathways simuliancously in living
cells in microplates.

The first XF was installed a1 a customer site in June of 2006, Now over 2300 world
renowned scientists are utilizing the XF and in October 2007 the United States patent office
issued Seahorse patent # 7276351 covering the novelly of the measurement for meusuring
multiple physiologieal properties of cells,

On the following page is @ list of unique technical features not found in any other instruments
qualifving the XF for a sole source purchase.

Best regards.
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Soles Director EMEA&Indiz
Seahorse Bioscience

+453 31 3823228

Hiedeby aiseabivrsehio com
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Sole Sonrce Letier continued
Unique Features of the XFe Extracellular Flox Analyzer

The XF Technolagy:

¢ Measures oxygen consumption rae (OCR) and exiracellular acidification rate (RCAR)Y of
living cells simultaneousiy

o Lises 24 or 96 well, tissue culture microplates

e Completely non-invasive measurement requires no addition of dyes, labels or reporters
« Cells / plate are not affected by XF measurement and may be used for another assay

e OQCR and ECAR rate are calculated in 2-3 minutes using data aequired every 14 seconds
s Measuremenis may be repested indefinitely 10 measure kinetic responses

e Typically requires only 30,000 1o 80,000 cells per well

¢ Nocleaning required. All parts that contact cells, media or drugs are disposable.

»  Measures adherent cells swithouwt requiring irvpsinization

s Suspended cells may be measured using Cell-Tak™ cell and tissue attachmemt medium

= Up o four test compounds (drugs or substrates) may be added automatically to each well.
Measurements may be performed before and after each compound is sdded.

= Measurerment technology is covered by patent # 7,276.33) and other patents pending

The XFeld Analvzer:
& Compact bench-top instrument 30cm W s 60em D x 48cm H
s High resoltion. color LCD touch soreen comtroller for high productivity
& Measuremeni chamber is temperature controlled to 37°%C +-0.5%C
¢ Software data display shows simultaneous OCR, ECAR and CDPR in a single 2D chart.

s User designs assays using Microsoft Exeel® spreadsheet. XF measured data is reported in
Microsoft Excel spreadshest

= XF software is provided with an unlimited-use license for one instiwtion

The XF Assay Kits:
« Employs robust low cost optical semsor technology
= Optical sensors do not consume oxygen during the measurement
o Cell plates are tissue culture treaied for optimum cell growth,
o Cells do not contect optical sensors
s Optical sensors are not affected by drug compound or mtracellular dve fluorescenee.

¢ Each sensor carridge js auromartically calibrated. Data is reported in calibrated rates of
prol/min or mpH/imin,
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Sensitivity
# Oxyveen (067 mm (Clark electrode is -1.0mm}

# pH 05 mpH

Excitation and Emission
¢ Uxygen sensor has peak absorption at 830 nm (green)
s Oxyvgen peak emission at 630 am { red)
= pH sensor has peak absorption a1 470 am (bluey
e pH sersor has peak eimission at 530 nm (green)
+ 8 Light Emitting Diodes (LEDs) are used as the monochromatic excitation source,

¢ LEDs are used a1 very low DO {abow 3%) so that they do not initiate detectable levels of
photo-bleaching

¢ Narrow Band Pass filters control speetral adherence and power

Kinetic resolution
#  Minimum measurement cyele is 4 minutes start Lo finish {1 min mix, 2 min wail, | smin
measure )

e Minimum rate measurement is | minute (this is for cells with high metabolic activity, approx.
Hin the noise)

e A single data point s mude every 14 seconds for botls marameters for all 24 welly

Drug [njection Parts
= 4 drug injection ponis are available per well
e Injection volume is 25p] o 100!

» Druy injection in preumatically controtled

Data quality

* Because XF is non-invasive multiple measurements can be made within & well and thus
remave biological variahility. From measurement to measurement the CV is 5% which can be
considered instrument noise only,

¢ Variahility between wells that includes instrument plus biology for the average trained user is
~20%. Thus the mujority of CV is inkerent in the cells and operator,
Throughput

& Eight measurements of 120 wells and up to 480 compounds/reapents per day
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