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Applications for MALBITOF Imaging

Present and Future

SImulTOF Systems 261 Cedar Hill Street Marlborough, MA 01752



Outline

A Protein bead arrays

A Surface Imaging of cells grown on slides

A Biological tissue imaging

A Novel technologies for samples preparations



Protein Arrays

Massivelyparallel way to generate information regarding molecular
interactions: proteinprotein, proteinDNA, proteindrug etc...

A Affinity Arrays:

A Use specific capture molecules Forward Phase Protein Microarray
to quantify analyte (ELISA type) o [
YN
A Reverse Phase Array (Lysate Arrays): g,
A Spot complex sample gt B0
A prObe with antibodies Capture Signal Generation

Twea microarrays of about 15600 proteins

Reverse Phase Protein Microarray each. The molecules were |abelled with
fluaraphors in order to indicate the per
Anti-i centage of full length proteins.

— 1

Detection based on

A Functional Protein Arrays:
A Spotted purified protein array -
A Assay proteirprotein A

interaction kf,, % i
%‘36‘3 fluorescent signal

Capture Signal Generation a.fte I secon d ary
interaction

1. Sheehan, KM et allJse of Reverse Phase Protein Microarrays and Reference Standard Development for Molecular Network Analysis of Metigtatic Ova
Carcinoma Mol Cell Proteomicé(4): 34655 (2005)



http://www.mcponline.org/cgi/content/full/4/4/346

Addressing the Weaknesses of Conventional Protein Ar

A Inability of Fluorescence to:
A Reveal the molecular details of bait and prey interaction
A Perform labeffree detection of small molecule (g.drug) interaction
A Facilitate multiplexingg.g.of multiple prey interacting with array)

A Mechanical or Piezoelectric Protein Printing on Array Surface Results in:
A Relatively low array density
A Poor reproducibility of spot size, shape and uniformity
A Printinginduced damage to delicate proteins (e.g. drying and/or surface induced denaturatio
A Non-parallel printing process results in higher costs per array

A 2D Fixed Array Results in:
A Poor kinetics for protein binding & interactions
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MALDI-TOF MS ‘&,
S
§ Mass Spectrometric Bea@rray Technology
Overcomes These Limitations

1. allN] W [AY a WI [ Adz %I . NI CafaateKnatrmssiSddlaser desarptibnddnifatioh assspettidraedyfahd R
fluorescent imaging of photocleavable pepticeded random beadrrays — w ICadfmiBn MassSpectrom 2014, 28, 4862




l YO S ND S yGP& MasS SpBctrometric Bearray Technology
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A Fluorescence may also be used for

MALDI-MSI
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J. Lim M J,

Liu

Z,
desorption/ionization mass spectrometry and fluorescent imaging of photocleavable peptide-coded random bead-
R a @omdiun. Mass Spectrom. 2014, 28, 491 62.

A Label-free detection (e.g. drugs)

Br aun s c h\Werrelgted makix-assistebdl\vagaed A,

Photocleavable (PC) Mass-Tags (MT N )
A Measuring interaction of prey such as

enzymes, DNA, antibodies or small molecules
with a bead-library of bait molecules (e.g.

A MALDI-MSI decodes the PC-Mass-Tags and in
some cases the label-free small molecules

guantitative hit detection and correlated with
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Workflow

Differentially
functionalized IS
beads

Incubation / bind

Spread on pwell plate [’-

FIuorescence
For location and quantitation

Add matrix
Analyze

Complex sample by MALDITOF

Bead identification



Sample Acquisition

- SIMUlTOROOMALDITOFRmMassspectrometer(SimulTO ISystemsSudbury,MA)
Capabilities ‘
- Max acceleratingvoltage20 kV |
- Max laserpulsefrequency5000Hz
- Max scanspeedl0 mm/s 1

Acquisitionparameters ‘
- Reflectormode usingpositive-ion polarization
- Acceleratiorvoltage20 kV | i
- Massrange450¢ 2000Dalton “ |
- Focusmass1,000 N

- Lasemulsefrequencyl000Hz

- Lasemulseenergyl2 uJ 7~

- Scarrate 1 mm/s i
-100um rasterto covereachsampleposition




Results from MSI of AmberGen Be&P 3 Array
Scan by SImulTOF Instrument

—— Group:1 Mumber:1,962,616 Shots:2,872,200 Peaks:339 Comment:
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used for mass calibration
. Scan from 5x5 mm area
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Colorcoded TIC of 12 peaks from

——Group:1 Number:1,962,616 Shots:2,872,200 Peaks:1,334 Comment:

Mass ran
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2D plot of selected signals show their location
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