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Supplementary Information: Sequence of fluorescent protein that was engineered at the C-terminus of
the amino acid transporters, Figure S1 — S6



The C-terminal tag, whose full amino acid sequence is shown below, contains a TEV protease recognition
site (underlined) followed by the fluorescent protein YPet (in bold) and an eight-residue His epitope (in
italics). The residue pairs “GG” and “EL” are a short linker and a cloning artifact, respectively.

GGENLYFQGSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKLLCTTGKLPVPWPTLVTTLG
YGVQCFARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNIL
GHKLEYNYNSHNVYITADKQKNGIKANFKIRHNIEDGGVQLADHYQQNTPIGDGPVLLPDNHYLSYQSALFKD
PNEKRDHMVLLEFLTAAGITEGMNELYKELHHHHHHHH
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Figure S1. ODg correction for linearity at high cell density. (A) ODgo measurements after blank subtraction (ODg,s) from a
sample dilution series. Values judged to be in a linear range were fit with a straight line to generate a corrected OD (OD,,, ) for
each concentration. (b) OD,,s and OD,,, values for six dilution series from three independent experiments were fit with a cubic
polynomial (OD.,= 0.319 x ODObS3 +0.089 x ODobs2 +0.959 x OD ).

2.8 Figure S2. Calibration of pHluorin fluorescence. Cells expressing
pHluorin (open symbols) or pHluorin and Lypl (closed symbols) were
2.4 semi-permeabilized using digitonin and diluted into 100 mM KPi (circles)
20 or PBS (squares) buffers. Emission intensity at 508 nm was measured
P using excitation at 395 and 475 nm, and the ratio (R39s.495) plotted against
% 1.6 buffer pH. The KPi data were fit with a modified Henderson-Hasselbalch
o equation: pH = pK;” + logio (R395495— Runin)/(Rmax - R3951405)), where pK,’
1.2 = -log), of the apparent acid dissociation constant, and R, and Rp.x = the

0.8 R39s/495 at extreme low and high pH, respectively.
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Figure S3. Confocal microscopy images showing the variation in fluorescent signal between cells in the same culture. The
strain pictured is expressing Tat2YPet, although similar results were seen for all the overexpression strains. Left =
fluorescence, center = brightfield, right = overlay.
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Figure S4. Raw data from experiments presented in Figure 2, showing the effect of amino acids on the growth of strains
overexpressing amino acid transporters. BY4709 carrying the empty plasmid pRSII426 was used as a control. All proteins
were expressed from the constitutive ADH1 promoter with a C-terminal YPet tag. The proteinogenic amino acids are
represented by their three letter codes (see Table 4). Orn = ornithine, Cit = citrulline, SC = synthetic complete media minus
uracil, YNBD = minimal medium without amino acids. Amino acids were at final concentrations of 0.5, 1, or 5 mM. OD,, is
the measured ODygq after 24 h of growth, blank subtracted and corrected for linearity at high cell densities (see Materials and
methods). Values shown are the mean + standard deviation (n = 3 for amino acids and SC, n = 9 for YPD). Due to technical
error some results had to be discarded and therefore n = 2 for Bap2 1 mM Gly/His/Ile/Leu/Lys/Met/Orn/Phe, and also for all
Tat2 1 mM and 0.5 mM conditions (no error bars are given for these). Although this figure shows the mean of all replicates,
the normalized heatmaps in Figure 2 and the statistical analyses were generated by comparing specific pairs of growth values
(e.g. YNBD vs YNBD + Cit for samples from the same microplate, inoculated from the same preculture). Asterisks indicate
p <0.05 when compared to growth in YNBD (#-test).
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1.2¢ Figure S5. Growth curves from the same experiment shown

in Figure 4. Shown here are cultures grown with no external
amino acids (circles, solid lines) or with 500 uM arginine
(diamonds, dashed lines). Strains without the arginine
sensitivity phenotype experience a growth advantage in the
presence of external arginine. At t = 24 h, the time-point
shown in Figure 4, this advantage is only apparent for the

cor

oD

slower growing Lypl overexpression strain. Open symbols =
BY4709 carrying the empty plasmid pRSII426, closed
symbols = cells overexpressing Canl, shaded symbols = cells
overexpressing Lypl. All values shown are the mean of
biological triplicates. Error bars represent standard deviation
and in some cases are obscured by the data point.
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Figure S6. Data from the two experiments used to generate Figure 5. Data in (A) & (C) and (B) & (D) were collected on two
separate days, using independent cultures. The pH values were calculated from a single calibration curve shown in Figure S5.



