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What I1s biomarker?



My Definition

 Biomarker is the measurable change
associated with a physiological or
pathophysiological process.

blog.sciencenet.cn/nome.php?mod=space&uid=244733&do=blog&id=725226
Sci China Life Sci, 2013, 56: 1145-1146



Biomarker=Change
=A



In Blood

Homeostasis mechanisms
=~Constant

=minimal changes

=less biomarkers



In Urine

Accumulate all the changes

-A+A+A+A+A......

= Lots of biomarkers



Change removal

Several organs are important in removing waste from the body.

The lungs remove
carbon dioxide.

The liver
converts excess
protein into urea.

. The kidneys
? remove unwanted
substances such
as urea, excess
water and salt.

Boardworks Ltd 2009@

The skin provides
a surface for small
amounts of water
and salt to move
out of the bodly.
N



Changes of proteins induced
by anticoagulants can be
more sensitively detected In
urine rather than plasma



Changes of protein induced by anticoagulants

A Changes
o » Heparin
— e 27 proteins in urine
R =t - 3 proteins in plasma
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Argatrabon

61 proteins In urine
1 proteins in plasma

Clotting times increased
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Validation of changes in protein levels
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Urine to be

filtered
PVDF membrane b —
filter retains protein

To vacuum ——a@
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Urimem

Urinary proteins
dried on a filter and
stored In vacuum

Sci China Life Sci, 2014 ,57(3): 336—339



Urinary Proteins on Membrane

Sci China Life Sci, 2014 ,57(3): 336—339



Roadmap

* Minimizing confounding factors

* Using animal models (of disease) to study
the effects in urine

« Validate in human samples
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Affected by Diuretics

331, 302, 325 proteins with at least two
peptides identified in furosemide,
spirolactone and hydrochlorothiazide group

7,5 and 2 proteins significantly changed

10 of the 14 proteins have been reported
as disease biomarkers

The effects of diuretics should be given
more attention In future urinary protein
biomarkers studies.

Proteome. Genomics Proteomics Bioinformatics. 2014 Jun;12(3):120-6
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Shotgun Protein Identification

protein protein
identifications

enzymatic
digestion
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MS/MS spectra
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