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Proteomics is the study of a
protein complement in response to
a stimulus
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Potential for biomarkers Defining mechanisms



Increased protein modification in
response to oxidative stress

hitrotyrosine

. - . Modified proteins
thiol modification > (altered function)

carbonyl formation




Role of thiols in protein function and cell signaling



Detection of thiol modifications- BIAM
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Assessment of Protein Modification:

s- BIAM SBT
'

Western blot/
XSTrep’ravi din-HRP

Biotin signal

Biotin signal’



liver )
mitochondria Angeli's Salt

thiol
+ % — modification

Mw
223 —

111 —
82 —

48— Streptavidin-HRP blot (biotin)

32—
24 —

16 —

> &
S ¥

Landar and Oh, et al., FRBM 40:459, 2006



Sypro stain Streptavidin-HRP blot (biotin)

veh.
control

AS




protein stain biotin blot

Challenges:

Quantitation of protein and thiols

Correlating thiol status with protein function



Cytochrome c as an internal standard for
protein and Biotin

Cytochrome c: small (12,000 kDa), water soluble, multiple
surface lysine residues.

Biotin Tagging through Lysine:
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MALDI-TOF characterization of bt-cyt c
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Sensitivity of bt-cyt c on western blot
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Internal standards for
protein and Biotin

WSS bt-BSA

Band Intensity (arbitary units)

Biotinylated Cytochrome c
Biotinylated Bovine serum albumin
Biotinylated Myoglobin

Biotin (pmoles)



How do we calculate the amount of biotin
and protein?



Application to a 2D-Proteomic Format

Sypro Ruby stain biotin blot




unlabeled cyt ¢ as protein standard

bt-cyt ¢ as biotin standard

protein

0.3pg 0.01pg
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Quantitation

amount protein
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Relating Extent of Modification by ROS/RNS to
Functional Changes

S- A ALDH activity

\ ROS/RNS
SX

nmol NADH produced/min/mg protein

Control Ethanol
p=0.006



Thiol Quantitation and Proteomics

Applications:
Direct thiol measurement

Mitochondria

Other subcellular fractions
Cell lysates

Tissue homogenates

Quantitation of different kinds of thiol
modifications (biotin switch)

Reversible (-SNO, -SOH, -556) vs.
Irreversible (SOsH, SC,)
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