The effect of ageing and hypertension on the proton-coupled transporters PEPT1 and PEPT2in
therenal proximal tubule
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Small peptides containing 2-3 amino acids are transported by the renal proton-dependent REPT1 (lo
affinity/high capacity) and PEPT2 (hightiafty/low capacity) isoforms (Rubio-Alissg & Daniel, 2008).
Regadless of the differences in kinetics, both transporters are essential for the optikpossible di-and-
tripeptides and are also capable of transporting a wide range of peptidomimetic drugs (Beaads2008).

The reduction in renal functions associated with ageing and/or hypertension can affect reabsarption/e
balance, a crucial process in the kign@Mangoni and Jackson, 2004), and thugy a@hanges in the
transmembrane cotransporters PEPT1 and PEPT2 due to ageing and/or hypertension could result in imbalanc
The aim of this study is to systematicallyéstigate prospecte changes of PEPT cotransporters in the kygne

with ageing and/or hypertension at the gene and protein expression, localisation and funetienal le

Kidneys were remeed from different rat groups (¥tar Albino, Wistar Kyoto (WKY), and
Spontaneously Hypertensi Rats (SHR)) after stunning and cervical dislocation and were snap frozen in liquid
nitrogen prior to transfer to -80°C until later use. This studg appreed by the Animal Ethics committee of
the Unversity of Nev England, and complies with th@uide for the care and use of laboratory Animals
published by the US National Institute of Health (NIH Publication No. 85-23, revised 1996reDif
molecular techniques W@ keen used to determine age-and-hypertension-related changes of PEPT
cotransporters from different angles. Firsttpriventional and real-time RgPCR were used for reladly
guantifying the gene expressions of SLC15A1 (PEPT1) and SLC15A2 (PEPT2) mduns of the kidngs
(superficial corte and outer medulla), which are reman from different normotengé and hypertensie rat
groups. Second]yChemiluminescent ¥stern blot and Immunohistofluorescence staining techniques are both
employed for relatvely quantifying and localising the protein expression of PEPT1 and PEPT2 cotransporters.
Thirdly, fluorescence spectrosgopnethods were deloped to measure the transport activity across the
membrane of brush border (BBMV) and outer medulla (OMMV) membrane vesicles.

While we found differential x@ression of PEPT1 and PEPT2 cotransporters at the gene and protein
levels, we also found that these proteins were no longer confined to their nespegdins in the renal proximal
tubule with ageing and ypertension. The changes of PEPT1 and PEPT2 profile at the gene and protein
expression and localisation resulted in significant changes in the functionsxaft@nieg the transport aetty
of the fluorophore-conjuged dipeptideB-Ala-Lys (AMCA), Glycyl-Glutamine, and Carnosine across the
BBMV and OMMV. These findings suggest, for the first time, that ageing and chronic hypertensiofecan af
localisation, expression, and function of the renal-type PEPT1 and PEPT2 cotransporters. Thisveould ha
important implications on the maintenance and optimisation of nutritional amino acids and peptidomimetic drug
dosage in elderly and hyperterssindividuals.
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