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Supplementary Figure 1. S. indica growth on agar plates after two weeks. Columns show
different media containing thiamine or not and using ammonium and glutamine as nitrogen
sources (shown as “NH4™ or “GIn” on the panels). The top and bottom rows show the images
of agar plates without or with an additional agar block containing thiamine, placed ~1.5 cm to
the right side of S. indica inoculation point, which is indicated with a yellow circle.
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Supplementary Figure 2. S. indica growth on medium containing different concentrations of
thiamine and ammonium as nitrogen source. Images at top show two weeks growth of S.
indica on agar plates, and at different concentrations of thiamine as shown below on the
bottom x-axis. Each condition was repeated 6 times and images shown here are
representatives for each condition. Upper and lower bar-plots show plate absorbance at ODsoo
and fluorescence intensity (measured at 390 excitation and 470 emission for detection of S.
indica spores) respectively.
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Supplementary Figure 3. Simplified schematic of TCA and glyoxylate cycles from the
central metabolism. Black line indicates reactions shared in both glyoxylate cycle and TCA
cycle. Red and blue lines indicate reactions specific to the glyoxylate and TCA cycle,
respectively. Grey line indicates reactions not presented in either cycle.
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Supplementary Figure 4. S. indica amino acid and organic acid screen. S. indica growth on
the media containing different amino acid or organic acid as supplement. Each treatment has
three replicates presented in 3 adjacent wells. S. indica growth is visible as white-yellow
colonies on the surface of a well. Images were taken after two weeks of growth.
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Supplementary Figure 5. Concentrations of key organic acids in the supernatant of B. subtilis
(a), and S. indica when grown in B. subtilis supernatant (b). a. The concentration of 4 organic
acids accumulated in the supernatant after one week of B. subtilis cultivation in liquid medium
containing glutamine as sole nitrogen source. b. The concentration of 4 organic acids in the
supernatant after one week of cultivation of S. indica in B. subtilis supernatant (a) mixed with
the same volume of fresh medium. TO and 1 week indicate the initial condition and after 1
week of growth respectively, while the different colors indicate the thiamine presence/absence
as shown in the legend. Note that TO concentrations in b chart correspond to concentrations in
a chart diluted with same volume fresh media.
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Supplementary Figure 6. Sample chromatogram from IC analysis of cross-supernatant
experiments between S. indica and B. subtilis. The black and red traces are for S. indica
supernatant (diluted with an equal volume of fresh medium), and B. subtilis supernatant after
growth in this S. indica supernatant, respectively. Several IC-peaks, labelled with blue numbers
(with corresponding compound names given below), were identified based on retention times
of known reference samples, while few other peaks remained un-identified. One prominent
peak (black arrow) derived from S. indica culture and disappeared upon culturing B. subtilis.
Note that some retention times are shifted because of high sample load (i.e. acetate labelled
1/1’), which also affected adjacent peaks (i.e. formate, 2/2’). Chromatograms shown are
representative for a triplicate analysis. The identified peaks derive from (1) acetate, (2) formate,
(3) pyruvate, (4) chloride, (5) carbonate, (6) sulfate, (7) phosphate.
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Supplementary Figure 7. Concentrations of detected amino acids and ammonia in the
supernatant of B. subtilis, and in the supernatant after subsequently cultivation of S. indica.
The labels “GIn” and “NH4” indicate the use of glutamine or ammonium as sole nitrogen
source. “Gln T0O” and “NH4 T0” indicate the initial conditions, which is the mixture of
supernatant from one-week B. subtilis culture and equal volume of fresh medium. “Gln 1
week” and “NH4 1 week” indicate the supernatant after one-week cultivation of S. indica in
the initial condition. Black dotted line indicates the level of initial concentration of 20 mM
nitrogen (glutamine or ammonium) in fresh medium.
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Supplementary Figure 8. Relative oxygen percentage at different depths of plates. “No
separation” refers to B. subtilis culture and S. indica spores being pre-mixed at 1:1 volume
ratio, and then inoculated as a single solution. “Spatial separation” refers to approximately
1.5 cm separation of S. indica (left) and B. subtilis (right) inoculation points. “Surface”
indicates the initial measurement point, which was approximately at the surface of a
plate/colony. The subsequent measurements are taken at a depth of 0.4, 0.8, and 1.2mm from
this initial point, and are labelled with these values on the Figure. Oxygen percentage is
shown on the Y-axis, and is normalized against the measurement made at the similar depth
on the same plate but on a location without any organism growth. Measurements are from 3
replicate agar plates.
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Supplementary Table 1. Results of S. indica BLAST analysis, in which S. indica genome is
searched against thiamine related genes from S. cerevisiae.

Supplementary File 1. Timelapse microscopy video showing S. indica monoculture on
synthetic medium without thiamine.

Supplementary File 2. Timelapse microscopy video showing S. indica monoculture on
synthetic medium with thiamine.

Supplementary File 3. Timelapse microscopy video showing S. indica and B. subtilis co-
culture on synthetic medium without thiamine.

Supplementary File 4. Timelapse microscopy video showing S. indica and B. subtilis co-
culture on synthetic medium with thiamine.

Supplementary File 5. Table of species for phylogenetic analysis, in which fungi genomes
from class Agaricomycetes, and fungi available from KEGG database (and listed on the
thiamine biosynthesis pathway ortholog table; KEGG pathway 00730), are searched against
thiamine related genes from S. cerevisiae.



