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Background

Micronutrient deficiencies remain a complex and “hidden” aspect of
malnutrition worldwide.

Timely and thorough estimation of the prevalence of multiple
micronutrient deficiencies is hampered by dependence on complex,
time and resource-intensive laboratory indicators of nutritional status.

We are seeking to establish the validity of a “plasma nutriproteome”
that could be used as a basis for developing tests to assess multiple
micronutrient deficiencies in populations on a single methodological
platform.

Funding provided by the Bill and Melinda Gates Foundation (#5241).
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Project overview

Using 8plex iTRAQ based proteomics, we are identifying plasma
proteins that covary with conventional plasma indicators of
micronutrient status.

Plasma samples collected and archived from 1000 Nepalese children,
6-9 years of age, were selected for comprehensive nutritional analyses.

Over 2,500 unique plasma proteins have been identified (with a false
discovery rate set at 95%) in pooled plasma and individual specimen
(n=198 to date, n=500 anticipated by spring 2012).

Biostatistical methods are developed to improve the quantitation of
the relative protein abundances in the samples (see the following
slides), and to detect a protein signature predictive of indicators of
micronutrient status.
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Reporter ion intensities
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−→ Run with 8 technical replicates of a master pool

Ingo Ruczinski (JHU) Micronutrient Deficiencies and the Human Plasma Nutriproteome 4

Log reporter ion intensities (median polish)
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−→ Run with 8 technical replicates of a master pool
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Log reporter ion intensities (median polish, by peptide)
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−→ Run with 8 technical replicates of a master pool
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Estimated relative protein abundances
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−→ Run with 8 technical replicates of a master pool
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Variability

Using the new quantitation method, we obtain more precise measurements
(blue boxplots) compared to Protein Discovery estimates (red boxplots).

−→ Two runs with 8 technical replicates of a master pool
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Micronutrient and marker measurements
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Does it work..?

The most striking correlations are observed between the C-reactive protein
measured independently as an inflammation marker in the serum and by
iTraq (r = 0.83, p < 10−40), and between retinol measured in the serum
and the retinol binding protein quantified by iTraq (r = 0.78, p < 10−40).
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Prediction (alpha-tocopherol)

While many proteins appear to be co-expressed and thus
are correlated, some relative abundances contribute in-
dependent information about the nutrient concentration,
and thus, can be used for modeling and prediction.
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http: //biostat.jhsph.edu/∼iruczins/

ingo@jhu.edu
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Alpha-tocopherol
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Alpha 1-Acid Glycoprotein
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Vitamin B6

Ingo Ruczinski (JHU) Micronutrient Deficiencies and the Human Plasma Nutriproteome 15

Copper

Ingo Ruczinski (JHU) Micronutrient Deficiencies and the Human Plasma Nutriproteome 16

C-reactive protein
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Retinol
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