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Proteomics Microchips

24cmx2.4cm




1-D Gel Electrophoresis

gel reservoir:
25x32x0.3/0.5 mm
PMMA, silica
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Micro 2-Dimensional PAGE/ Micro 1-Dimensional PAGE

Running time 20-30 minutes  Running time 10 minutes







NanoSpray LC/MS (MudPIT)
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Instrumental Set-up SCX/RP/RP
(MudPIT)

SCX p-Column

300 um i.d. x 5 mm Waste
( Nano LC

gradient

pU-Precolumn
300 um i.d. x 1 mm, C8

Loading
20 pl/min




NanoSpray LC/MS

TriVersa™ NanoMate® and ESI Chip® System
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NanoSpray LC/MS
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Microarray MS Chip (lonTrap)
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Microarray MS Chip (lonTrap)
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Microarray MS Chip (lonTrap)




Electroporation on a chip:
Cell trapping

Lab on a Chip course, Finland, 2006

Single cell electroporation

H. Andersson and A. van den Berg, "Microfluidic deviceS s 8BRsHIs 2 Pe BifFesson
Sensors and Actuators B, 92 (3), (2003), 315-325.

Lab on a Chip course, Finland, 2006







A set of thousands of Mass
Spectrometers in one chip




On-Line MALDI Protein Microarray

SCX p-Column

300 um i.d. x 5 mm
(\ Nano LC

gradient

pU-Precolumn
300 um i.d. x 1 mm, C8

Loading
20 pl/min




Automated Micro-Chip Robot loader




High sample throughput for the
Post-Genomic Era




What else can we do?




SELDI = Chip based surface enchanced laser desorption analysis

On-chip
profiling

High
throughput
detection

Biomarker
pattern
recognition

Purification
& biomarker
Identification




Discover, validate & identify
predictive protein biomarker panels
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Ciphergen ProteinChip* Array Surfaces
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1. Apply Crude Sample

Proteins bind to chemical or biological
"docking sites” on the ProteinChip Array
surface through an affinity interaction.,

2. Wash ProteinChip Array

Proteins that bind non-specifically and buffer
contaminants are washed away, eliminating
sample “noise.”

3. Add Energy Absorbing Molecules

After sample processing, the ProteinChip Array
is dnied and EAM is applied to each spot to facilitate
desorption and ionization by SELDI-TOF-MS.

4. Analyze in a ProteinChip Reader

The proteins that are retained on the ProteinChip
Array are detected in the ProteinChip Reader.




SELDI-TOF MS Retentate Chromatography

Wash Conditions
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Data Views

The ProteinChip Software automates
biomarker analysis and provides a choice
of views for easy data interpretation.

The basic Trace View displays SELDI
protein profiles. The horizontal axis
indicates molecular weight; the vertical axis
indicates abundance.

The Gel View translates profiles to simulate
gel lane images for easy viewing and
interpretation.

The Peak Map View displays differential
protein expression.




Q-pH § traction (QF3)

CM-400 mM NaCl fraction

C18-50% ACN fraction
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Schematic of ProteinChip Reader
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Current Developments In SELDI Affinit

Mass Spectrometry Reviews, 23, 34-44, (2004)

Spectra View Gel View Overlay View Biomarker Wizard
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Unraveling biological pathways using the Interaction
Discovery Mapping™ platform

Biological
Sample

Whole Cell analysis




Microfluidics in a Chip for Proteomics

Biochip-1MB, Ltd.
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glass cover fluorescently labeled molecules
\ / c}f the analyzed sample
L

microtube for feeding /
the sample solution .
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gel pads with immobilized probe molecules

mmobilized AFP PSA CA 19-9 CEA CA-125 CA 15-3 e

antibodies liver prostate pancreas Intestinal ovarian  breast i 3
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Biochip-1MB, Ltd.

Express diagnostics tools CUSTOMIZED
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Direct on-chip mass-spectrometry

Protein-ligand interactions
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End-channel detector

A typical Chip and how to
Make lIt... -

or gold film

—

Your Lab is Smarter e oA me'"“{:"m

when your slab gel is digital

Microchip
The new Agilent 2100 e-bicanalyzer offers < l

the same performance and tools for sizing

and quantitation of RNA, DNA and proteins
that more than 3,000 users have come to o)
appreciate from the Agilent 2100 b Plastic screw
bicanalyzer. S

In addition to RNA, DNA and protein

analysis, the Agilent 2100 bioanalyzer offers - - -
compatibility with flow cytometry assays and  [WLESRA SR ERITRE AR EEE T T
tools for 21CFR part 11 compliance. Bioanalyzer for electrophoresis!

Screen-printed carbon
electrode

Experion Automated Electrophoresis Station




Fluorescein




Micro-Array technology in Proteomics
Microarray
pin

Protein arrays |
gelatin spots
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Side view

Top view




Ab-micro array
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Micro-Array technology Iin Proteomics
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Air Bubble Control System




Lab-on-a-Chip....

I

TN _...or chip in a Lab?

Lab on a Chip course, Finland 2006




The Goal in Microfabrication...?

The Factory...

Scaling up. Microreactors (left) can
easily be combined to form small
assemblies (middle) and even
mini-~chemical factories (right).
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