Development of a diagnostic kit for homocysteine, a
biomarker for Cardiovascular Diseases




What Is homocysteine?
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* Homocysteine is a sulfur-containing amino
>_< acid
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E Elevated homocysteine levels can be quite toxic!
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Why Is homocysteine so toxic?

NH,

homocysteine

» Highly reactive thiol (low redox potential) capable of covalently modifying various proteins and compounds
involved in numerous biological processes.
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Causes of elevated homocysteine levels
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Diseases associated with homocysteine

Neurological disorders
(Alzheimer’s, Down’s syndrome)
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Homocysteine and cardiovascular disease

A positive correlation has been established between elevated homocysteine levels and Cardiovascular disease
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Methods for measuring CVD biomarkers

Biomarker Drawback
Homocysteine Cost
Lipoproteins (cholesterol) Differentiation between
good cholesterol and bad
cholesterol
c-reactive protein Indicator of infection and
inflammation
Ascorbic acid Fluctuates according to
diet
Lactate dehydrogenase Circulating lactate

dehydrogenase is also an

indicator of liver failure,

kidney disease, and heart
failure




Current assays for measuring the blood levels of homocysteine

Assay Cost Drawback
HPLC 65% per assay Sophisticated equipment
Highly trained staff
Expensive

Not high throughput

Immunoassays $600 per kit Reagents are expensive
Highly trained staff
Sophisticated equipment

" Inosine dehydrogenase FDA approved 4 enzyme steps
r—T Requires a number of cofactors
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The isolation of the homocysteine-metabolizing enzyme

Microbial consortium growing
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Enzyme identification

Total protein stain Activity stain

This activity assay depends on the conversion of
NAD into NADH which can be detected easily by
spectrophotometry
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Detection of homocysteine levels by

spectrophotometry

Enzyme

Homocysteine m

NAD

= Product

NADH ——— Detection
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Enzyme sensitivity and stability
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Assay optimization

Reducing agents increased accuracy of the detection assay
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Only 0.2mg/mL of crude protein extract is required
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Assay optimization

Reactions can be performed for up to 20 minutes
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Detection of homocysteine in human blood

Human plasma samples are required for the assay.

Concentration of homocysteine (UM)
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Most of the protein is removed for clinical analysis.
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Use of this enzyme in the clinical
detection of homocysteine

No h'gggr::]"zl”ed [ \C/)ne-ste;p ] Uses equipment available
p iy SElE in any clinical setting
required

'\
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EJses equipment available}

Cost effective
High throughput [

in any clinical setting

Production of enzyme is
quick and easy
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Concluding remarks

Thus, this novel homocysteine-
metabolizing enzyme can provide an

opportunity to develop a cost effective and
efficient method for detecting this
pathological biomarker
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Homocysteine as a predictor of stroke and diabetes

Homocysteine as a predictor of ischaemic stroke recurrence

14,
13.51
13 Homocysteine and diabetes promote cardiovascular disease
12 54
124
11.51 J
2
11 pm
=
Patients Withoyt T
Stroke recurreng ‘g:)
Stroke

20



Enzyme detection of homocysteine

Inosine dehydrogenase method (Developed by Diazyme Laboratories

Homocysteine
methyl transferase
Homocysteine + 8-adenosyl methionine » S-adenosyl homocysteine + methionine

S-adenosyl homocysteine lyase

Adenosine » Inosing ————— = NADH
Adenosine deaminase Inosine dehydrogenase
3 4
Detection
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