rotein Microarrays?

Protein Chemistry/Proteomics Unit and the Neuroscience Program,Biomedicum Helsinki

E-Mail: marc.baumann@helsinki.fi

(http://research.med.helsinki.fi/corefacilities/proteinchem)
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HOW PROTEOMICS CAN HELP DRUG DEVELOPMENT

FINDING NEW DRUG TARGETS

[Here, devising a drug to kill the skin cancer melanoma) TWO-DIMENSIONAL GELS
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[Here, determining whether an investigational drug prompts
production of possibly harmful proteins)
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Proteomics Microchips

24cmx2.4cm




1-D Gel Electrophoresis

gel reservoir:
25x32x0.3/0.5 mm
PMMA, silica

s"];:an dard
e

-
-

ST

real sample

electrodes

sample inlet
buffer reservoir

gel reservoir
water cooling




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

200 nL Fraction

Pipette Tip

- Advion Biosiences




NanoSpray LC/MS

~ Nozzle |




Microarray MS Chip (lonTrap)
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Microarray MS Chip (lonTrap)

1 um

Mag |E-Beam| Det | FWD | Spot] 03014/05
50.0 KX) 5.00 k| TLD-C | 5.076 3 155643




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 device‘%eﬂ?rt@@ffgmll@s:_‘):\‘az%%W‘?wo”
Sensors and Actuators 8,92 (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
E 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

MALDI-TOF-MS




What else can we do?




SELDI = Chip based surface enchanced laser desorption analysis

On-chip
profiling

High
throughput
detection

pattern X o

Biomarker _ﬂ:-'—,._“_--"--ﬂ- — i
recognition ! I |

Purification
& biomarker
Identification




Discover, validate & identify
predictive protein biomarker panels

L™
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On-chip
profiling

High
throughput
detection

pattern B

Biomarker e —
recognition ! I |

Purification
& biomarker
Identification







Ciphergen ProteinChip* Array Surfaces

Hydrophokic Anionic Cationic Metal lon Normal Phase
HEMILAL SURFALES— protein expression protiling

P5-1 or P52  Antibody-Antigen FReceptor-Ligand  DMA-Frotein
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1. Apply Crude Sample

Proteins bind to chemical or biological
“docking sites” on the ProteinChip Array
surface through an alfinity 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
15 dried and EAM is applied to each spot to facilitate
desorption and ionization by SELDI-TOF-M35.

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

TR —




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.
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schematic of ProteinChip Reader
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Overlay View Biomarker Wizard

1




Unraveling biological pathways using the Interaction
Discovery Mapping™ platform

Biological
Sample |

Whole Cell analysis




Microfluidics in a Chip for Proteomics

Biochip-1MB, Ltd.

O I wp




microtube for feeding
the sample solution

glass o ' ’ ' ” ‘

fluorescently labeled maolecules

/ gf the analyzed sample
F i

Immobilized AFP
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against: cancer

PSA CA 19-9 CEA
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cancer cancer cancer
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Biochip-1MB, Ltd.

Express diagnostics tools

Staphil. enterotoxin
Diphtheria toxin
Tetanus toxin

Lethal factor (anthrax)
Ricin

Viscumin
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Direct on-chip mass-spectrometry

Protein-ligand interactions

Biotinylated proteins are bound to avidin
immobilized in gel pad.




End-channel detector

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

or gold film

—_—

Your Lab is Smarter | | whd mcmp-.pg{gﬁps nethnerylate

when your slab gel is digital

Microchip

The new Agilent 2100 e-bioanalyzer offers

the same performance and tools for sizing

and quantitation of RNA, DNA and proteins

that more than 3,000 users have come to 74 L

appreciate from the Agilent 2100 i Plastic screw
= .

bioanalyzer

In addition to RNA, DMA and protein
analysis, the Agilent 2100 bicanalyzer offers
compatibility with flow cytometry assays and
tools for 21CFR part 11 compliance,

methacrylate

Screen-printed carbon
electrode

Experion Automated Electrophoresis Station




Fluorescein




Micro-Array technology in Proteomics
Microarray
pin

Protein arrays
gelatin spots

/

Side view

Top view




Ab-micro array

Reference

Cell lysate

Quantitate and
mix equally

Gel filtration
to remove free dye

Concentrate

bate on Ab array

DODT: HT Technologies supplem




Micro-Array technology Iin Proteomics

P e e

Protein Array
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Air Bubble Control System




Lab-on-a-Chup....

- ...or chip in a Lab?

Lab ona Chip course, Finfand, 2008




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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Fluid circuit board Mini-chemical system







