h Dr. Sanjeeva Srivastava
{%) IIT Bombay

* Protein microarrays — an overview

* Protein microarray experiment
* Applications
« Biomarker screening

* Protein-protein interactions
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Case study-1

Identification of differentially expressed
proteins in ovarian cancer using high-density
protein microarrays

Hudson et al. Identification of differentially expressed proteins in ovarian cancer using high-density protein microarra

Proc Natl Acad Sci USA. 2007, 104, 17494-9
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Case study-2

Identification of novel serological biomarkers
for inflammatory bowel disease using
Escherichia coli proteome chip

Chen et al. Identification of novel serological biomarkers for inflammatory bowel disease using Escherichia coli proteome chip
Mol Cell Proteomics. 2009, 8, 1765
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Case study-3

Identification of potential diagnostic markers for
infection from Neisseria meningitidis

Steller, S. et al. Bacterial protein microarrays for identification of new potential diagnostic markers for Neisseria meningitidis
infections. Proteomics 2005, 5, 2048-2055.
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Case study-4

Human prostate cancer screening for the
identification of potential biomarkers

Miller JC, Zhou H, Kwekel J, Cavallo R, Burke J, Butler EB, Teh BS, Haab BB: Antibody microarray profiling of

3:56-63.

human prostate cancer sera: antibody screening and identification of potential biomarkers. Proteomics 2003,
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Case study-5

The development of protein microarrays
and their applications in DNA-Protein and
Protein-Protein interaction analyses of
Arabidopsis transcription factors

Gong W et al The development of protein microarrays and their applications in DNA-protein and protein-protein interaction
analyses of Arabidopsis transcription factors. Mol Plant. 2008, 1, :27-41.
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Case study-5

Analysis of yeast protein activities using
proteome chips

Zhu, H. et al. Global analysis of protein activities using proteome chips. Science 2001, 293:2101-2105.
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lll. Other applications
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Case study-6

Detection of antigen-antibody interactions at
various concentrations using antigen and antibody
microarrays

Haab B, Dunham M, Brown P: Protein microarrays for highly parallel detection and quantitation of specific proteins and
antibodies in complex solutions. Genome Biol 2001, 2 (2).
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Case study-7

A proteome chip approach reveals new DNA
damage recognition
activities in Escherichia coli

Chen et al. A proteome chip approach reveals new DNA damage recognition
activities in Escherichia coli. Nat Methods 2008, 5, 69-74

IIT Bombay Proteomics Course

NPTEL

12/15/12

20



Damaged DNA in nucleus

e

Expressed Mutated Proteins Protein Expression

Faulty Protein Activit@

DNA damage
Recognition

Re-drawn from Chen et al. 2008

IITBombay 41 Proteomics Cours

e

NPTEL

E. coli proteome chip

7

> — Additon of lysis
Pox 7, buffer & Ni-NTA
y oXe Y/ .
G 7/ @ Resin
:)O
Combine culture
Induce cells
Transfer
— pes: xS
S Poss 7
7/ Low-salt High-salt <<: AT
Washing washing
Elute Filter plates

IIT Bombay

Re-drawn from Chen et al. 2008

Proteomics Course

NPTEL

12/15/12

21



12/15/12

kDa a

70 70

55 55

40 40

35 35

() o O O
25 () OO 25 ()
() o
o
15 15 o o < o
o
10 10
Re-drawn from Chen et al. 2008

IIT Bombay 43 Proteomics Course NPTEL

Anti-His
Antibody Probe 1 Probe 2 Probe 3
Probe 4 Probe 5 Probe 6 Probe 7
YbaZ
Re-drawn from Chen et al. 2008
IIT Bombay 44 Proteomics Course NPTEL

22



Anti-His
Antibody Probe 1 Probe 2 Probe 3
Probe 4 Probe 5 Probe 6 Probe 7
YbeN
Re-drawn from Chen et al. 2008
IIT Bombay 45 Proteomics Course NPTEL

Case study-8

Protein phosphorylation study in yeast

Ptacek et al. 2005, Global analysis of protein phosphorylation in yeast. Nature 438, 4187

IIT Bombay Proteomics Course NPTEL

12/15/12

23



Overexpress
and purify
kinases

Incubate with
kinase and

[Y-33p]-ATP

Expose to film

l

Kinase substrate Identification

O0000O0

O0000O0
O0000O0

O0OO0O00O0
O0OO0O00O0

O0OO0O00O0
O0OO0O00O0

IITBombay 47

Proteomics Course

NPTEL

Modified from Ptacek et al. 2005

IITBombay 48

Proteomics Course

NPTEL

12/15/12

24



* An overview of protein microarray experiment
» Applications
« Biomarker screening
Protein-protein interactions
Protein-DNA interaction
DNA damage study
Kinase substrate identification
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