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Analytical Instrumentation Core Mission:

The AIC supports investigators through both cutting-edge
analytical instruments and services that facilitate research and
education in the Department of Medicine, Boston University
School of Medicine, and Boston Medical Center. Our goals are

to:

1. Maintain core instruments

2. Train investigators how to use equipment and to help design
experiments

3. Share the resources and increase accessibility of instruments for
investigators

4. Introduce innovative analytical instrumentation by regularly
holding seminars

5. Support investigators in their efforts to win extramural research

funding
Contacts:

Lynn Lingyi Deng, Ph.D Matthew Au
Director of Analytical Instrumentation Core Research Assistant/Lab Technician
Rm 206 (Office) 617-638-6920 Array Service Manager
Rm 232 (Lab) 617-414-2964 Rm 232 (Lab) 617-414-2964
lynndeng@bu.edu maull5@bu.edu
Core Help

corehelp@bu.edu
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Introduction to Protein/Cytokine Array

Services at the Analytical Core:

The Analytical Instrumentation Core now offers an Array Service for
measuring proteins, cytokines and biomarkers through the use of
multiplexing technology. Researchers are able to submit a wide variety
of sample types that range from plasma/serum to cell supernatants and
test up to a maximum of 50 analytes at a time (multiplexing) in each
well on a 96-well microplate. Including standards and quality controls
up to 40 samples can be run in duplicate on each plate.

Protein Arrays are useful for:

o Verifying that changes at the mRNA level (gene
expression) correspond to changes at the protein level

e Preliminary (fishing) studies to screen for a large number
of proteins/biomarkers

e Screening multiple proteins simultaneously to reduce
sample volume needed and costs
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Advantages of Using the Array Service

The Protein Array Service is cost effective and great for
researchers!

e Multiplexing allows for the detection of up to 50 analytes at a
time (No need to have to run multiple ELISAs)

e Enables researchers to extract more data from a given amount of
sample in the same amount of time as a single-plex ELISA assay

e Arrays offer a large dynamic range of detection (based on either
fluorescence or chemiluminescence) with high precision and low
background, eliminating the need to run several dilutions

e The service is performed by AIC professionals with consistency
and accuracy

e AIC acts as liaison between array companies and BU researchers,
allowing for the lowest prices on plates, supplies, and reagents.

e Researchers are able to get results in as little as one week,
depending on the scope of the project and the number of plates
being analyzed.
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What exactly are Protein Arrays?

Protein arrays are an extension of PCR Arrays that are used to verify
that changes at the mRNA level truly correspond to changes at the
protein level. In addition, protein arrays can be used on a wide variety
of samples for detecting biomarkers in diseased versus wild-type
samples. They rely on the use of fluorescent magnetic beads,
electrochemiluminescence or chemiluminescence to detect the
presence of a particular protein or biomarker. Currently, we have the
following 3 platforms available that can be used to detect proteins:

&
I ra SCan MSD Sector (Electrochemiluminescence)

Aushon Cirascan (Chemiluminescence)

Luminex Magpix (Fluorescent Magnetic Beads)
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How do these Protein Arrays Work?

Aushon Workflow

CiraPlex arrays are precisely printed in a circular pattern, allowing for up to 12 analytes per well.
This design requires less sample volume per test than ELISA and provides significantly improved
sensitivity, reproducibility, dynamic range, and accuracy.

Add Standard & Add Biotinylated Add SA-HRP Add Chemiluminescent- Capture
Samples to pre-spotted ~ Detection Ab Cocktail Reagent HRP Substrate Plate Image

plate(50 ul/well) *
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Capture Antibodies are
pre-printed in a circular pattern-
up to 12 analytes per well.

Meso Scale Discovery (MSD) Workflow

The surface of each well is coated with a carbon electrode for greater binding and to allow for
electrical stimulation. Like ELISAs, it uses both capture and detection antibodies to detect the
protein of interest. Detection antibodies emit light when electrochemically stimulated and is
captured by the instrument.
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Luminex Workflow

Detection of proteins/cytokines occurs on micron-sized magnetic beads which
contain capture antibodies. Each bead contains a unique blend of fluorophores
that acts as a signature and is associated with a single analyte. Up to 50 different
bead sets can be combined in a single well.
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Step One: Step Two: Step Three: Step Four: Step Five:
- Dispense - Add samples & - Add biotinylated - Add streptavidin-PE - Resuspend beads
capture beads - Incubate detection antibody ..{  reporter dye = - Perform fluorescent
- Wash plate 2 times - Wash plate 3 times - Incubate - Incubate sorting
- Wash plate 3 times - Wash plate 3 times - Analyze data
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What do the Results look like?

Data-analysis software and the ability to save results as both Excel-
based and PDF files allow for quick and easy interpretation of array
data. The software included on each platform is able to use the
information generated from the standard curves to quantitatively
determine the amount of protein (concentration) that is in a given
sample. Finally, the software is then able to organize all of the data into
plots and charts, which can immediately be integrated into a
publication, poster, or presentation.
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Standard Curve for IL-6

hiFNg hIL10  hIL12p70 hiLia hiLib hIL2  hIL6  hILSE  hTNFa

Sample Name  [pgiml ogiml_[ogiml __[po/mi_[poiml [og/m [og/mi [pgimi Jpgimi
CONTROL (3) 131.3] 1424 203.0| 100.7 604 1203 59.7 855 806.9
CONTROL (12) 1116 1204 1811 1168| 602| 1280| 57.0| 1086 7207
Sample 01 4287 4121 7433 4521 209.9| 4314 220.1| 4286| 26563
Sample 02 416.1| 4095 6018 361.7| 1885 4271 1820| 3741| 2724 4
Sample 03 4277 4425 6491 | 4238 2128| 4188| 2024| 387.0| 27696
Sample 04 4127 3696 6264| 3988 1936 361.0| 179.4| 3800 24574
Sample 05 3843 3273 576.2| 389.1| 1958 405.0| 197.9| 3541| 2074.0
Sample 06 402.7| 3837 5691 | 3246 218.1| 4688| 2154 3720| 24809
Sample 07 4588 5722 8524 521.2| 3588 743.7| 4168| 7400 38713
Sample 08 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Summary Table of Analyte Concentrations



Catalogued Arrays Available

There are over 110 cataloged arrays available from various
manufacturers including EMD Millipore, Bio-Rad, Life Technologies,
R&D Systems and many more! Arrays are available for a wide variety
of species including human, rat, mouse, porcine, primate and bovine!

Please feel free to let us know which particular analytes you are

interested in and what type of sample you have and we would be
more than happy to find the perfect kit for you!

Example of Some Catalogued Kits Available:

Bone Metabolism

Cancer Biomarkers

Cardiovascular
Immunology/Immune Response

Metabolism/Endocrinology
Neuroscience
Cell Signaling

Toxicity




Custom Arrays

If you have a specific list of proteins that you would like to analyze that
are not available on one of the Catalogued Array Kits there is also an
option for a Custom Array. Custom Arrays allow for the analysis of up
to 50 different analytes of your choice so long as the analytes are
compatible and show no cross-reactivity. However, Custom Arrays are
more expensive than the catalogued arrays because of design, test and
setup fees. In addition, the kits generally take longer to arrive and
usually require a researcher to purchase a minimum number. If you are
interested in a Custom Array please do not hesitate to contact us for
exact pricing and further details!

Cira™ Custom Kits AUSh On

Within a species, order any combination of analytes for a custom plex of up to 12 analytes. Contact Aushon Customer Support to
determine if your desired plex is feasible based on required dilution factors and known cross reactivity data. Take a look at your
options below: A total of 244 Analytes!
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B8D-2 IL-10 PEDF L5 RANTES d IEN 3 Quﬂ"ﬂ 15 gﬂneraled.
BMP-9 IL-12p40 (p4Qihomodimer)  PLGF (Placental Growth 1.6 TGRpI® o

Cathepsin-D IL-12p70 (heterodimer) Factor) IL-10 TNFa i 4. Cusﬂjm&r places order.
cpi4 IL-13 Prolactin IL-12p40 ) IL-1 ﬁ 1 _3 da |
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ENA-T8 Leptin TARC MCP-1 (JE) 113 ¥ Individual detection
Endoglin LIF TFF-3 (urine only) MCP-5 TNFa a IL-1 0 . ) .
Eotaxin L-Selectin TGFa moc
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FGF basic MCP-4 TIM-1 (Urine only) MMP-3 L6 a TN F-{I Onirgis avanabie
Fibrinogen M-CSF TIMP-1 MMP-9 -8 - .
Fibronectin MDC TIMP-2 OPN (Osteopontin) MCP-1 v CE m‘ﬁcate Uf AnahfSlS
GCSF MIF TNFa (Active Trimer) PDGF-88 MIP-1a ST MULTH PO

GONF MG TNFa (Monomer + Trimer)  P-Selectin MIP-1p

GM-CSF MIP-1a TNFRI RANTES MMP-9 )

GROa MIP-18 TNF-RIl SOF-1p RANTES o I 1

GROy MIP-3a TRAIL TARC TNFa 1 o I

HB-EGF MIP-3p TSLP TGFpI* e o‘ ' efg @9
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IGFBP-2 MMP-10 VEGF-R1 CRP (C-reactive protein)

IGFBP-3 MMP-13 VEGF-R2 Fractalkine

1E MPO (Myeloperoxidase)  VEGF-R3 GDNF

IL-1a NAP-2 GM-CSF

“May not be combined in an array. ** Service Only ***Custom plexes are subject to design, test and setup fees as these are non-stocked items. N
analytes will plex together due to endogenous protein levels and potential cross reactivity. Menu subject to change. Contact an Aushon Customer §
Specialist for more information about your desired plex (email sales@aushon.com, call 1-877-287-4664 or 978-436-6400).



Cost of Array Service

The Basic Service applies to researchers who wish to purchase the kits
on their own (or through the Core) and perform their own sample
preparation. The researcher is only looking to have their plate read on
one of our available instruments.

Basic Service: Plate Reading Only

Instrument Usage = $85 per plate

Total Cost = $85 per plate

The Full Service applies to researchers who want the AIC to perform
the sample preparation and plating for them. They will provide samples
in the form of plasma, serum, supernatants, etc. to the core for further
processing. The charges for the sample preparation are separate from
the charges for reading the plate and the price of the kit. The overall
cost will vary and depends on the number of plates run along with the
number of analytes being analyzed.

Full Service: Sample Prep, Plate Reading and Data Analysis

Sample Preparation = ~$265 per plate

Instrument Usage = $85 per plate

Data Analysis (Optional) = $70 per plate

Cost of the kit = Depends on the particular kit(s) purchased

Total Cost = $420 per plate (Not including the cost of the kit(s))



