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ABSTRACT

Peptide uptake systems that involve members of the proton-coupled oligopeptide
transporter (POT) family are conserved across all organisms. Due to their substrate
multispecificity, it is assumed that each of these POT family transporters can
recognize as many as 8,400 types of di/tripeptides, which are products generated
by protein hydrolysis, at a single substrate-binding site that resides on each
transporter and can actively transport these peptides. The question 'how one
substrate-binding site can recognize a variety of substrates?' is the major focus
in peptide transport research. However, the entire spectrum of the substrate
preference of POT family transporter has not been elucidated. In this study, the
substrate multispecificity of Ptr2p, a major peptide transporter of Saccharomyces
cerevisiae, was characterised by a comprehensive analysis using a dipeptide
library. The alnities (K;) of di/tripeptides toward Ptr2p showed a wide distribution
range from 48 mM to 0.020 mM. The result also showed that dipeptides containing
aromatic amino acids and branched-chain amino acids frequently appeared in the
high-affinity group. This substrate multispecificity indicated that Ptr2p plays an
important role in the preferential uptake of vital amino acids, which imposes a
biosynthesis burden on yeasts. Soy Protein Research, Japan 16, 62-67, 2013.
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Fig. 1. Generation of Ptr2p expressing cells.
Western blot analysis of the membrane
fraction prepared from SC-Ptr2p cells using
an anti-FLAG antibody. Arrowhead indicates
expressed Ptr2p. (b) Localization of a Ptr2p-
GFP fusion protein using confocal fluorescence
microscopy. (c) Spot assay. Dipeptide uptake
capability of SC-Ptr2p cells was analysed.
Leucine and histidine, which are required for
the growth of strain BY4742, were added to
medium in the form of a dipeptide (His-Leu).
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Fig. 2. Establishing the F-CUp assay system. (a) Analysis of tracer substrate,  -Ala-Lys (AMCA), uptake by
SC-Ptr2p cells using confocal fluorescence microscopy. (b) Time course for the uptake of the tracer
substrate. Dark blue: SC-Ptr2p cells, Light blue: parental strain BY4742-ptr24. (c) Concentration
dependence of tracer substrate uptake. Dark blue column: SC-Ptr2p cells, Light blue column: parental
strain BY4742-ptr24 cells. (d) Effect of peptide chain length on tracer substrate uptake based on
competitive inhibition. White column: Gly, Light green column: Gly-Gly, green column: Gly-Gly-Gly, Dark
green column: Gly-Gly-Gly-Gly. N.T.. not tested. (e) Efect of amino acid sequence on tracer substrate
uptake based on competitive inhibition. Red column: Ala-Ala, Yellow column: Ala-Leu, Purple column:

Leu-Ala. Results are means+ SD (n=3).
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Fig. 3. Relationship between allnity for Ptr2p and S. cerevisiae growth. Analysis using dipeptides (a) comprising
histidine and leucine (b) comprising glycine and leucine.
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Fig. 4. Substrate multispecificity of Ptr2p. (a) Comprehensive analysis using a dipeptide library by the F-CUp
assay system. Colors of cells correspond to K; values. N.T.: not tested. Data are presented as meanst SD
(n=3). (b) Distribution of K; values. (c) Frequency analysis of amino acid residues with high or low allnity
dipeptides using the WebLogo program (http.//weblogo.berkeley.edu/).
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