High-throughput analysis of phenotypic variation between interfertile Chlamydomonas species
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Key Questions: C. smithii has a weaker cell wall. (A) Cells were vortexed with 0.05% Triton X-100 for 2 minutes and then centrifuged. The amount of

chlorophyll released into the supernatant is represented here. (B) Cells were stained with the indicated concentration of calcofluor-white

(CFW) for 15 minutes and then fixed in 4% PFA prior to imaging on a spinning disk confocal microscope. (C) Quantification of the CFW m All other published work: research.arcadiascience.com
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a non-magnetic control block (Ambient magnetic field) or on the MagBlock (Enhanced magnetic field). '

1. Are there easily distinguishable differences between these two species?

2. Can we develop methods to quantitiatvely measure these differences in high-throughput?
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oy . We've generated a large collection of diverse strains with phenotypic variability (A) Our ACDC collection consists of 1,/58 strains across
o 20 96-well plates. (B) We replica plated the first 1,344 strains in the collection to Bristol media. A representative 8 x 6 grid of colonies growing on R f
Erdschrieber’s 3 E R G 1.5% agar in Bristol media is shown. Our qualitative observations are reported here as a pie chart. (C) The first 384 strains of the collection were e e re n ces
€-ﬁ’ MitoTracker Orange GMTMRos o PRI ORANGE - chloropiast treated with 0.05% Triton X-100 or control buffer, vortexed, and centrifuged. The optical density (435 nm) of each well's supernatant was
Kuhl's ‘ ‘ ’ _— recorded. Values were normalized to the starting culture density (OD,,.) and then subtracted the control values from the treated values. Negative

values were removed and the remaining values were plotted from highest-to-lowest values. (D) Our bespoke “phenotype-o-mat” imaging
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system (~$400-500) used to collect high-throughput data. (E) Four representative 96-well flat-bottom plates containing ACDC strains in liquid 2. Avasthi P, Mets DG, York R. (2023). Harnessing genotype-phenotype nonlinearity to accelerate biological prediction.
water ” TAP medium imaged using the phenotype-o-mat. (F-G) Statistical analysis of growth patterns of all 1,/58 strains imaged. (H) Chlorophyll

fluoresence decay of parental strains over time. (I) Chlorophyll fluoresence decay of 96 ACDC strains over time.
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C. smithii is highly adaptable to different environments. (A) Serial dilution spot assays of C. reinhardtii and C. smithii grown on TAP media with or
without a harsh antibiotic/fungicide cocktail. C. smithii is more sensitive to these drugs. (B) Summary graph of C. reinhardtii and C. smithii growth on
various media formulas based on serial dilution spot assays. The number of cells indicates the species ability to grow on the media. 3 cells = healthy
growth, 2 cells = okay growth, 1 cell = barely growing, O cells = no growth. Green cells indicate the colonies appeared healthy and green. Yellow cells substantial phenotypic divergence! These differences range from prefered nutrient availability to cell wall integrity. For more phenotypic
indicate the cells were chlorotic (C) C. smithii cells taken off of 1.5% agar plates supplemented with the indicated medium, suspended in water, and datapoints including motility, gross morphology, and organelle morphology, check out and comment on our pub! bit.ly/chlamy-parents
imaged immediately. (D-G) C. smithii cells grown on marine broth had multiple unique phenotypes. (D) A multi-flagellated, large, amorphous cell. The

average stack intensity shows the flagella are motile. (E) MitoTracker Orange CMTMRos stained cell with abnormally long flagella. (F) Amorphous cell When we crossed these strains, we found further instances of phenotypic divergence in the progeny! 6. Bauer LM, da Gloria Esquivel M, Costa JAV, da Rosa APC, Santos LO. (2023). Influence of Cell Wall on Biomolecules Biosynthesis in Chlamydomonas
stained with FM 4-64. (G) Amorphous cell stained with PKmito Orange with a clear separation between mitochondrial and chloroplast networks. reinhardtii Strains Exposed to Magnetic Fields. https://doi.org/10.1007/s00284-023-03189-0

Although the strains used in this study share a similar history, we found these species to have
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