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The below is an example workflow utilising the UTS Algae Phenomics
Facility PhenoGrow Robotic Platform:

Partner: “BlueTech Biofuels*”, a photobioreactor manufacturer 

Challenge: Outdoor Phaeodactylum cultivation suffers from
unpredictable light regimes and temperature swings, causing variable
yields. 

Solution Workflow:  
Pre-screening: BlueTech uses our nautilus plots to eliminate
strains with poor baseline growth or photosynthetic capacity. 

Environment tuning: They overlay our heatmaps onto their local
irradiance and nutrient profiles to set daily dosing schedules,
ensuring operations run in the “green” zones for all three traits. 

Robustness check: By comparing convex-hull volumes, they
select a strain with balanced plasticity—small enough hull to
guarantee consistency, but large enough to tolerate occasional
spikes in light or nutrient shifts. 

Outcome: In a 100 L pilot trial, BlueTech achieved a 25 % reduction
in culture crash events and a 15 % increase in biomass yield, directly
translating phenotyping insights into process resilience and cost
savings. 

*Fictional; for example purposes only

Ranked nautilus plots, which show each trait on a common radial scale to highlight trade-offs and
absolute performance (A, B, C). 
Heatmaps, which map trait values across environmental gradients, revealing “hot” (optimal) and “cold”
(sub-optimal) zones (E, F, G). 

 
Together, these visualizations empower partners to rapidly compare strains, identify robust strains or species,
and tailor selection to their operational priorities. 

Case Study: Industrial
Partner Benefit

Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC
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High-throughput phenotyping
generates rich,
multidimensional datasets
that reveal how microalgae
respond to changing
environments. For
Phaeodactylum sp., we
measured three cornerstone
traits— photosynthetic
efficiency (Fv/Fm; A, E),
growth rate (µ day-1; B, F),
and cell size (µm; C, G)—
across a matrix of light and
nutrient conditions. These
data are visualized as: 
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How we Analyse Algae - PhenoSelect Platform
This dataset demonstrates results from testing algae under three standard parameters: growth rate, photosynthetic
efficiency (Fv/Fm), and cell size. Experiments are conducted under defined (standard) conditions (outlined in the
tables below), which can be customized to meet specific research objectives.

While this example focuses on identifying optimal growth conditions, the platform also supports testing multiple
algal strains or strain combinations under fixed conditions to assess comparative performance.

Following growth tests, optional destructive analyses can be performed to measure macronutrient content and other
compounds of interest.

Up to 5,000 strains or condition sets can be screened simultaneously using multi-well plate formats. Standard
screening takes 1–2 weeks, after which top-performing conditions undergo validation to confirm scalability and
performance consistency.

How to Read the Figures 
These figures are generated via our robotic “Pheno-Select” platform, and are indicative of standard testing on the
platform.
Nautilus Plots: Treatments are ordered by overall performance, with larger radial areas indicating stronger absolute
metrics.  
Heatmaps: Rows correspond to light intensities, columns to nutrient levels, and composition. Colour intensity
reflects trait magnitude—bright reds mark conditions yielding peak performance. A plateau of high Fv/Fm under low
light, for example, pinpoints strains suited to shaded cultivators. 
Convex Hull: The 2D projection of trait‐space shows the hull area encapsulating all measured points. A large hull
indicates high plasticity (broad tolerance), while a tight hull signals consistent performance across treatments. 

Practical Applications 
Culture condition selection: Use the nautilus plots to shortlist candidates that meet minimum absolute
requirements (e.g., growth ≥0.4 day⁻¹, Fv/Fm ≥0.5). 
Process optimization: Reference heatmaps to identify cultivation “sweet spots” (e.g., medium light + high nutrients
for maximal Fv/Fm), then validate at pilot scale. 
Risk assessment: Leverage convex‐hull volumes to gauge robustness—strains with small hulls maintain stable
traits, reducing the risk of batch failures under fluctuating outdoor conditions. 

Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC
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Standard test conditions in plate Standard test conditions in Robot

Unlock Innovation with Advanced Algal Services
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Chlorella sorokiniana CS-903 – Growth rate day-1 (via OD 750 nm); n=5-10

Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC
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Chlorella sorokiniana CS-903 – Fv/Fm; n=5-10
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b
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Highest Growth Rate: Of the 96 conditions tested, table (a)
demonstrates that condition 78 (corresponding to ranked condition
78 in (c) nautilus plot, via peak) resulted in the highest growth rate
day-1; conditions and growth rate demonstrated in table (b)
heatmap, corresponding with the green conditions (0.275 uday-1;
25C, 20uE, media consisting of MLA + 4mM NaNO3). 
Lowest Growth Rate: Of the 96 conditions tested,  the lowest
growth rate is seen as condition 85 (a), in the innermost spiral via
the nautilus plot (c), corresponding with the red conditions (table b
heatmap) of 0.055 u day-1 (25C, 10uE, media consisting of 10%
MLA).

Unlock Innovation with Advanced Algal Services

Highest Photosynthetic Rate: Of the 96 conditions tested, table (a)
demonstrates that condition 89 (corresponding to ranked condition
89 in (c) nautilus plot, via peak) resulted in the highest fv/fm;
conditions and fv/fm demonstrated in table (b) heatmap,
corresponding with the green conditions (0.726 fv/fm; 25C, 10uE,
media consisting of MLA + 4mM NaNO3). 
Lowest Photosynthetic Rate: Of the 96 conditions tested,  the
lowest fv/fmis seen as condition 49(a), in the innermost spiral via
the nautilus plot (c), corresponding with the red conditions (table b
heatmap) of 0.16 fv/fm; (25C, 80uE, media consisting of 10% MLA).
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Chlorella sorokiniana CS-903 – Cell size (µm); n=5

Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC
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Nannochloropsis australis CS-416 – Growth rate day-1 (via OD 750 nm); n=10
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Highest Growth Rate: Of the 96 conditions tested, table (a)
demonstrates that condition 18 (corresponding to ranked condition
18 in (c) nautilus plot, via peak) resulted in the highest growth rate;
conditions and growth rate demonstrated in table (b) heatmap,
corresponding with the green conditions (0.549 u day-1; 20C, 40uE,
media consisting of F/2 + 0.2 mM CaCl2). 
Lowest Photosynthetic Rate: Of the 88 conditions tested,  the
lowest growth rate is seen as condition 88 (a), in the innermost
spiral via the nautilus plot (c), corresponding with the red conditions
(table b heatmap) of 0.299 u day-1; (25C, 10uE, media consisting of
F/2 + 200 mM Na Cl2).

Largest Cell Size: Of the 96 conditions tested, table (a)
demonstrates that condition 69 (corresponding to ranked condition
69 in (c) nautilus plot, via peak) resulted in the largest cell size day-
1; conditions and cell size demonstrated in table (b) heatmap,
corresponding with the green conditions (4.289 um; 25C, 20uE,
media consisting of MLA + 0.2mM Na2HPO4). 
Smallest Cell Size: Of the 96 conditions tested,  the smallest cell
size is seen as condition 17 (a), in the innermost spiral via the
nautilus plot (c), corresponding with the red conditions (table b
heatmap) of 3.415 um (20C, 40uE, media consisting of MLA +  0.4
mM MgSO4).
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Nannochloropsis australis CS-416 – Fv/Fm; n=10�

Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC
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Nannochloropsis australis CS-416 – Cell size (µm); n=5
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Unlock Innovation with Advanced Algal Services

Highest Photosynthetic Rate: Of the 96 conditions tested, table (a)
demonstrates that condition 35 (corresponding to ranked condition
35 in (c) nautilus plot, via peak) resulted in the highest fv/fm;
conditions and fv/fm demonstrated in table (b) heatmap,
corresponding with the green conditions (0.695 fv/fm; 20C, 10uE,
media consisting of F/2 + 0.4mM KH2PO4). 
Lowest Photosynthetic  Rate: Of the 96 conditions tested,  the
lowest fv/fm is seen as condition 4 (a), in the innermost spiral via the
nautilus plot (c), corresponding with the red conditions (table b
heatmap) of 0.426 fv/fm (20C, 80uE, media consisting of F/2+ 200
mM NaCl2).

Largest Cell Size: Of the 96 conditions tested, table (a)
demonstrates that condition 4 (corresponding to ranked condition 4
in (c) nautilus plot, via peak) resulted in the largest cell size;
conditions and cell size demonstrated in table (b) heatmap,
corresponding with the green conditions (2.952 um; 20C, 80uE,
media consisting of F/2 + 200mM NaCl2). 
Smallest Cell Size: Of the 96 conditions tested,  the lowest growth
rate is seen as condition 50 (a), in the innermost spiral via the
nautilus plot (c), corresponding with the red conditions (table b
heatmap) of 2.168 um (25C, 80uE, media consisting of F/2).


