
Results
1. More than 300 confidently identified and accurately quantified proteins per sample.
2. Evidence of exosome enrichment: 75% membrane proteins, 83% membrane and cytosolic proteins and ID of exosomal markers (TSG101,

AQP2, CD9, HSP70, PDCD6IP)
3. In EH,
4. In NT, excretion rates of specific V-ATPase subunits

21 proteins (table) are detected in 2-3 patients out of 7, but in no control subjects.
increase in response to saline infusion (figure). This tendency is not consistent in EH.
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Urinary exosomic proteins:
Effect of salt loading on excretion of individual proteins
in normotension (NT) and essential hypertension (EH)

Overview
Objectives: To identify urinary exosomic proteins that respond to saline infusion and/or are associated with EH.
Methods: Extraction of exosomes, label-free quantitation of exosomic proteins by mass spectrometry (LC- ).
Results: Positive identification of proteins or protein excretion patterns apparently responsive to saline infusion and/or specific for EH.
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Conclusions

The exosome enrichment procedure was successful: 75% membrane proteins and several exosomal markers were identified.
Qualitative differences seem to exist between exosomic protein patterns in EH and NT. These may reflect the etiology of EH.
In NT, the excretion rates of specific proteins increase with saline infusion.
In EH, the excretion rates of specific proteins show larger variances, suggesting multimodal distributions.

Up to 325 individual proteins can be identified and quantified per urine sample.«
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Background
In health and disease, the urine contains soluble proteins as well as proteins integrated into exosomes

(microsomes); the latter can be isolated by repeated ultracentrifugation and extraction. Advanced proteomic
analyses provide positive identification and quantitation of extracted proteins in urine samples. In one urine
sample, the excretion rates of hundreds of individual proteins can be determined as pmol of specific protein per
mmol of creatinine.

We hypothesized (i) that the urinary excretion of specific proteins responds to saline infusion, and that EH
is associated with excretion of specific proteins via exosomes that reflect pathophysiological changes in renal
function.

(ii)

The formation of exosomes and
their release into the urine.

Pisitkun . Discovery of Urinary Biomarkers. MCP 5: 1760-1771, 2006et al .

Methods
Baseline urine samples were obtained in patients with essential

hypertension after 2 wk medication washout and 4 d of dietary
standardization (~50 mmol Na /d). In addition, urine samples were
collected after standardized sodium loading (saline, 20 µmol/kg/min for 4
h). Sample groups are compared two by two according to the scheme
below.

: Differences between baseline
controls and patients,

: Saline response in controls, and

: Saline reponse in EH patients.

+

1

2

3

Flow chart of the proteomics analysis
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Acc.# Protein name P42330 Aldo-keto reductase C3

P06702 Protein S100-A9 P13639 Elongation factor 2

P04792 Heat shock protein β-1 P30043 Flavin reductase (NADPH)

P11766 Alcohol dehydrogenase class 3 Q92597 N-Myc downregulated gene 1

Q14108 Lysosome membrane protein 2 O43175 D-3-phosphoglycerate dehydrogenase

P60981 Destrin P30039 Phenazine biosynthesis-like domain containing protein

P52565 Rho GDP-dissociation inhibitor 1 O43795 Myosin 1b

P17174 Aspartate amino-transferase, cytoplasmatic P35579 Myosin-9

Q96EY5 Multivesicular body subunit 12A P54652 Heat shock protein 70 kD protein 2

P08134 Rho-related GTP binding protein RhoC Q8TE68 Epidermal growth factor receptor kinase substrate 8-like protein

Q9BUT1 3-hydroxybutyrate dehydrogenase type 2 Q8N8Y2 V-type proton ATPase subunit d2

Table
21 proteins identified in two or three EH patients (n=7),
but no NT subjects (n=5).
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Figure
V-type ATPase subunits (Swissprot accession #s) increase in response to saline infusion in NT.
B=baseline; VE=volume expansion.


