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Extended DataFig. 1| Yeast budding rates during the YMC and fluctuating is converted to fractional times in abudding cycle. ¢, Dynamic changesin PE, PC
levels of PE, PC and PI throughout the cell budding cycle. a, Percentage of and Pllevels throughout two YMCs, depicted with data points and fitting curves.
budding cells throughout the YMC determined by microscopic counting of buds d, Changes in PE/PC ratio over two YMCs. Shaded areas are used to highlight a
atindicated phases. b, The sine function used for curve-fitting the abundance buddingcycle.

dynamics in phospholipids throughout two consecutive cycles of the YMC. T,
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Extended Data Fig. 2 | Significant fitting exhibits a bias towards abundant phospholipids. Analysis of the correlation between species abundance and curve fitting
significance. Data are represented as mean + s.d. (n = 22 biologically independent samples).
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Extended Data Fig. 3 | RIL to quantify the turnover and synthesis of

phospholipids. a, Schematic of the TAG biosynthesis pathway with genes
atrespective steps highlighted in red. b, Heatmap depicting the oscillatory
expression of genes involved in TAG biosynthesis across the YMC. The heatmap

is generated using RNA-seq data previously published”. ¢, Relative abu
ofindicated phospholipid classes with acyl chains, polar head groups a
glycerol backbone individually or combinatorially labeled with *C and

ndance
ndthe
2C after

two rounds of doubling in the RIL experiment. Relative abundance was calculated
by normalizing to the total amount of corresponding lipid classes with full *C
labeling before the RIL switch. d, Sine waves fitting of PE, PC, Pland PS abundance
inthe dgalAlrolA mutant of the YMC, characterized by their acyl composition.
Solid lines indicate fitting of statistical significance (P < 0.05), while dashed lines
represent nonsignificant fitting. Statistical analyses were performed using a two-
sided t-testin d. Shaded areas are used to highlight abudding cycle.
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Extended Data Fig. 4| Oscillation in P abundance and transcripts of genes involved in P1 biosynthesis. a, Temporal oscillations in the abundance of Pland the
transcript levels of PIbiosynthetic genes withina budding cycle. b, Oxygen consumption curves of WT and inoIA mutants with 1 mM myo-inositol.
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Extended Data Fig. 5| Disruption of the Henry regulatory circuit shifts
temporal oscillations in phospholipids. a, Representative Opil-GFP
fluorescence images at different YMC phases. Data shown are representative of
two independent experiments with similar results. b, Relative mRNA levels of
phospholipid biosynthesis genes in WT and opiiA cells during the YMC. Data are
presented as mean + s.d. (n = 27 biologically independent samples). ¢, PE, PC, PI
and PS abundance (% PL) in WT (n = 22 biologically independent samples) and
opilA cells (n =26 biologically independent samples) across the YMC. Data are
presented as mean * s.d. d, Hierarchical clustering of phospholipids in opilA
cells across the YMC. Data normalized to total ion counts, log-transformed

and clustered (Spearman rank). Sankey diagram shows phospholipid class
distribution. e, Top, sine waves representing major phospholipid classes in the
opilAd mutant. Solid lines indicate fitting of statistical significance (P < 0.05),
while dashed lines represent nonsignificant fitting. Bottom, summary table of
fitting parameters. Shaded areas are used to highlight abudding cycle.

f,g, Comparison of PI(f) and PS (g) oscillations between WT and the opilA
mutant, showing differences in 7, and amplitude across their molecular
species. Statistical analyses were performed using an unpaired ¢t testinb and c.
Statistical analyses were performed using a two-sided ¢ test in e. Shaded areas are
used to highlight abudding cycle.
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was used to determine the sample size.

No data or samples were excluded from the analysis.

Experiments were performed at least twice to make sure that the results are reproducible, and representative data are shown. All attempts at
replication were successful. Details are shown in Method.
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For the analyses of the gPCR data and cellular metabolites, blinding was not necessary since these analyses were observer independent.
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Cell line source(s) The prototrophic CEN.PK strain of the budding yeast S. cerevisiae background was used in all experiments.
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