Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC

C High-throughput phenotyping
generates rich,
multidimensional datasets
that reveal how microalgae
respond to changing
environments. For
Phaeodactylum sp., we

- F.-- ® oo om o on e measured three cornerstone
Y ra Tyt weew  traits— photosynthetic
| —H H efficiency (Fv/Fm; A, E),
L i 1 growth rate (u day-1; B, F),

—-] — and cell size (um; C, G)—
- across a matrix of light and
:_1 f | . nutrient cc')ndit'ions. These
I u==m  data are visualized as:

¢ Ranked nautilus plots, which show each trait on a common radial scale to highlight trade-offs and

absolute performance (A, B, C).

e 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

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:
e 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
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Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC

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-2, 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.

Standard test conditions in plate Standard test conditions in Robot
MLA Base F/2 Base (°C) (maliptiotons v
(C. sorofimiana, H. pluvialis) (M. tapeticola, N. ausiralis, B Trcomutum) s7)
*MgS0,TH0 0.4 mM **Na,Si0, 0.3 mM 80
*NaNO, 4mM =NaNO, 0.8 mM
‘ *KaHPO, 0.4 mM “MnCl, 0.002 mM 40
*KH,PO, 0.4 mM *KH2PO, 0.04 mM 20 =
"NaH;FO, 0.2 mMm “NaH;PO, 0.2 mM
*NaHCO, 0.04 mm “MaHCOy 0.2 mM 10
*CaCl,*2H,0 0.04 mM =CaCly*2H,0 0.2 mM
*FaCly 0.01 mM **Fg Citrate 0.01 mh 80
10% MLA Standard “*MaCl, 200 mM
50% MLA Standard Fid Standard 25 40
100% MLA Standard Fr2 Standard 20
150% MLA Standard F Standard
* in 100% MLA **in F/2 10
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Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC

Chlorella sorokiniana CS-903 - Growth rate day-1 (via OD 750 nm); n=5-10

a 20°C  20°C  20°C 20°C 25°C 25°C 25°C 25°C ¢
80pE  ADpE  20pE  10pE  BOpE  40pE  20pF  10pE = 4954
WMLl 1 13 25 37 49 61 73 61 g
SO%MLAl 2 14 26 38 50 62 74 86 . “
100%MLA] 3 15 27 39 51 63 75 87 g2 %
150% MLA 4 16 28 40 52 &4 6 88 5 q"vs
+0.4mMMgsO,| 5 17 29 41 53 65 77 89 3 o
+4mMNaNO,| 6 18 30 42 4 66 90 38
+0AmMEKHRO, 7 19 31 a3 55 67 79 91 b o
+0.4mM KH,PO,| 8 20 32 44 56 68 80 92 81 45
+0.2mM Na,HPO,| 9 21 33 45 57 &9 81 93 ‘*: 4:
+0.04mMNaHCO,| 10 22 34 46 58 70 82 94 N s
+0.04mMCacly 11 3 35 47 59 71 83 95 2
+0.01 mM Fecl,| 12 24 36 a8 &0 72 84 96 . o
7 34
56 26
a2 - a0
uday? 20°C 20°C 20°C 20°C  25°C 25°C  25°C 25°C - . e
b BOUE __ A0pE___ 20uE _ 10pE _ BOuE _ 40pE 20 10pE A o
)nP.'l 31“
SO MLA| 0130 (01192001 010820 | 009620 | 01260 |0126001 | 0141 £0.01 | 0.093 0.01 ‘-’"-,-,_n ”1.‘.”
100% MLA 1762001 | 016420 | 014220 | 011320 [0188=0001| 017720 | 01932002 | 0.113 = 0.02 e 2 o D;z"’-
1509 M| 006220 | 004520 |0a28z001| 010820 |0.0e8= 001 |0.05820.01 [ 0.075£0.02 | 0.005 £ 0.01 58601128 0 0621 m

+ 0,4 mM MgSCg| 0155 20,01 | 01292 0.0 | 0106 20,00 | 008550 |0.073 £0.00 | 0.163 £0.01 | 0.173 £0.02 | 0.085 = 0.01
+4mM NaNO3| 019000 | 01752001 | 0.143 =0.00 | 0111 = 0.01 [ 0.319=0.00 | 0.159 = 0.01 0,009 £ 0,01
+0.4mM K2HPO4| 004120 (01312000 (00152000 | 000320 [0.033 001 | 013320 | 0151 £0.01 | 0.09 =001

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

+0.4mM KH2POS| Q30 || 01350 | 0.122+0 |RRIGSRON] 0.14=0.00 | 0.135£0.00 | 0.152 =0.01 [Tl day-1; conditions and growth rate demonstrated in table (b)
+0.2mM Na2HPO4| 013820 | 013120 | 011520 [0.099£0.00 [0.1370.08 | 0.13520.01 | 0.146 2 0.01 | 0.095 2 0.01 heatmap, corresponding with the green conditions (0.275 uday-1;
+0.04mMNaHCO3| 002720 | 011920 | 00082001 00962001 [0.12920.00 | 01252001 | 0.13920.01 | 0092000 25C, 20uE, media consisting of MLA + 4mM NaNO3).

+0.04mMCarl2| 012820 01232001 | 011220 | 008720 | 00320 | 002620 (01412002 | 00M=0 Lowest Growth Rate: Of the 96 conditions tested, the lowest
+0.01 mMFeCI3] 002620 | 01220 | 000820 | 009620 | 012920 | 012420 |02352001 | 0.083=0 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).
Chlorella sorokiniana CS-903 — Fv/Fm; n=5-10
20°C  20°C  20°C  20°C  25°C  25°C  25°C  25°C 2908, % 1 50594, c
a BOPE  40pE  20pE  10pE  BOpE  40pE  20pE 10pE a,_ﬂ“' . "3%5,._”
10%M 1 13 25 37 61 73 85 T2,
S0 ML 2 14 26 38 50 62 74 86 19,
1008 MLA 3 15 7 39 51 63 75 87 2
1505 MLA|_ 4 16 28 40 52 64 76 a8 5
+0.4AMMMESO, 5 17 29 a1 53 65 77 | e 2
+4mMMNaND,| 6 18 30 42 54 66 78 90 o4 s
+0.4AMMEKHPO,[ 7 19 31 43 55 67 79 91 o =
+0.4mM KH,PO. 8 20 32 44 56 68 80 92 8 13
+0.2mM Na;HPO,| 9 21 33 45 57 69 81 93 b 2
+0.04mM NaHCO,| 10 22 34 46 58 70 a2 94 45 7
+0.04mMCaCly| 11 23 35 47 59 71 83 95 7 4
+001mMFect] 12 | 24 | 36 | a8 | 60 | 72 | 8a | 96 P -
46 83
38 84
28 82
11 - 9
FvfFm 20°C 20°C 20°C 207C 25°C 25°C 25°C 25°C ’u ‘f:
b 40uE  20pE  10pE A0uE  204E  10uE 7 L&
10% M 0.2920.02 | 033720.04 | 0391 20.03 02720.03 | 02692002 | 0.437 2 0.2 3333(,, o
50% M 01| 04132003 [0.524 0,08 03172002 0322 = 0.02 | 0.567 2 0.03 %155 = o o
100% MLAl 03452001 | 04332001 0,466 20,03 Tr637 o ea195 C
1508 MLl 03112 0.02 | 0395 2001 osss=00s|oem=nnz|  Highest Photosynthetic Rate: Of the 96 conditions tested, table (a)
+0.4mM Mgs04| 0376=001 05592003 | I 04SSO0 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).

+ 4 mM NaNO3| 04332001 | 05892000 19 20,01 05782003

+0.4mM K2ZHPO4| 0277 =003
+0.4mM KH2PO4|B2T1 =003 0365 0.01 | 045320

03T9=002

047 £0.02 0.351 = 0.02 | 0607 £ 0.03

0.346 2 0,00 | 0.614 = 0.02

#0.2 mM Na2HPO4| QS8 S002 0.568 = 0.02 | 0445 20.01 03471 0.0% | Lowest Photosynthetic Rate: Of the 96 conditions tested, the
+0.04 mM NaHCO3| 03554002 043 =0.02 03192000 | 05022 0.00 lowest fv/fmis seen as condition 49(a), in the innermost spiral via
+0.04 mM Cacl2 0.345 2002 | 0434 20.02 0.326 2 0.03 | 0.594 £ 0.2 the nautilus plot (c), corresponding with the red conditions (table b

0362001 |0.42820.03 0.327 2 0.00 | 0.586 = 0.02 heatmap) of 0.16 fv/fm; (25C, 80uE, media consisting of 10% MLA).

+0.01 mM Fedl
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Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC

Chlorella sorokiniana CS-903 - Cell size (um); n=5

a 20°C  20°C  20°C 20°C 25°C 25°C 25°C 25°C
BOUE 40 uE 20uE 10 pE 80 pE 40 pE 20 uE 10 uE
wxmal 1 i3 25 37 49 61 73 &5
50% ML 2 14 26 38 50 62 74 86
10MM| 3 15 27 39 51 63 75 &7
150 ML 4 16 28 40 52 64 76 88
+04mMMgS0, 5 29 a1 53 65 77 89
+4mMMNaNQ,| 6 i8 30 42 54 66 78 a0
+04mMK,HPO, 7 19 31 a3 55 67 79 91
+0.4mMKH,PO,| 8 20 32 44 56 68 80 92
+0.2 mM Na,HPO, 9 21 33 45 57 a1 93
+0.04mMNaHCO,| 10 22 34 a6 58 70 82 94
+0.04mMCach,| 11 23 35 47 59 71 83 95
+0.01mM FeCl,[ 12 24 36 48 60 72 84 96
Hm 20°C 207C 20°C 207C 257C 257C 25°C 257C
B0 uE 40 pE 20pE 10 E 80 uE A0 pE 20 uE 10 pE
b 10% MLA| 3924 £0.05 | 38342 0.04 | 3896 20009 [ 3.967 £ 0.08 | 4123 2 0.05 | 4171 004 | 4154 50,13
SO M LA 4005 =007 | 3854 £0.03 | 396250014 | 3.838= 012 | 40132011 4181 = 0.06
100% MLA|3.76220.03 | 3662007 [3703 2009 | 37572016 | 3559 2 004 | 40762004 | 38742001 | 40332009
150% M LA] 3639 = 0.04 3.655 £ 0007 | 3.699= 0.13 | 3.883 = 0.09 | 4.034 = 0.04 | 4077 = 0.07 | 3.965 = 0.08
+ 0.4 mM Mg504 4084011 3 g
+4mM NaNQ3| 3663 £0.02 | 3.673 £0.08 | 3.815 £ 0,06 | 4.085 = 0.08 | 3.895 £0.06 4
+ 0.4 mM KZHPDA| 38022005 | 3.672 20,11 | 3.8920.07 | 38942003 | 4.000 20,11
+ 0.4 mM KH2P(4| 3935+ 0,04 | 3.721 £0.08 | 3.988 = 0,05 | 3.525£0.1 | 3.576 £ 0.05 | 41542012
+0.2mM NaZHPOA| 3933 2004 [ 37442007 | 39922012 | 39152004 | 403 2007
+0.04 MM NaHCO3( 4018 20,04 | 3816=0.1 | 4,051 =005 | 3.932=0,05 | 4.009=0.1
+ 0.04 mid CaCl2]| 4004 =0.09 | TI5=0.1 | 4091 =014 | 5.975 = 0.08 | 3.555 = 0.08
+0.01 mM FeCl3| 39922007 [ 3,869 20,05 | 402720011 | 3918 =0.07 | 4.075 2 0.06

29
2 59
M85y &

2 .2 517 37"
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 MgS04).

Nannochloropsis australis CS-416 - Growth rate day-1 (via OD 750 nm); n=10

20°C  20°C  20°C 20°C 25°C 25°C 25°C 25°C
a SOME  40uE  20pE  10uE  BOUE  40pE  20pE  10uE
Fal_1 13 25 37 49 61 73 85
2 2 1 26 38 50 62 74 86
GIE 15 27 39 51 63 75 87
+200mMNacl, 4 16 8 40 52 64 75
+0.01mM Fe Citrate|__5 17 29 a1 53 65 77 89
+02mMCcac]_ 6 |IBIGIN 30 42 54 66 78 30
+ 0.2 mM NaHCO,| 7 19 31 43 55 &7 79 a1
+0.2mM NaH2PO,|__8 20 32 a4 56 68 80 92
+ 0,04 mM KH2PO,| 9 21 33 45 57 ] 81 93
+0.002mM Mncl, 10 22 34 [ 58 70 82 94
+0.8mM NaNO,[_ 11 23 35 a7 59 71 83 95
+0.3MMNa,Sio,| 12 24 36 a8 60 72 84 96
p day! 20 20°C 20°C 20°C  25°C 25 25°C  25°C
S0uE _ 40uE  20uE 10 80uE  40uE  20uE
b Ffa|0464 £ -0.16| 0504 = 0.1 | 0479 -0.1
£/210458 = -0.14] .51 = 011 Jo.458 = 0150475 = -0.13f0szr 2012 0452 04
P 04482 -0.14] 0452 -0.14

+ 200mMNact, 0464 S1elo9= 015
o.

+0.01 mM Fe Citrate
+0.2mM Cacl,
+ 0.2 mM NaHCO,|0512= -0.09

442 2= 0,07 (0.

+0.2mM NaH2PO 0508 = 006103

+0.04 mM KH2PD |
+10.002 mk MnCl,

0.384 = -0.27(0.417 = -0.25 |0

483 2-0.09
0,503 = -0.06

0406 = -0.16( 0.446 = -0.2 ||

[$10.478 = -0.11

0457 % -0.1

0447 = -0.14 0459 = -0.14 |

+ 0.8 mM NaNO

0407 £-0.14)0.404 = 0,14/ 0.438 = 0.13

05215017

0.42=-0.14

0432 £-0.15|0.484 = -0.15 0

+0.3 mM Ma,Si0

0.519 = -0.07

0416 =-0.11

0420 =017 0.45=.016

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).
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Datasets and results generated from the UTS Algae Phenomics
Facility in collaboration with CSIRO ANAC

Nannochloropsis australis CS-416 — Fv/Fm; n=100

a 0% 20°C  20°C  20°C 25°C 25°C  25°C  25°C
BOpE  40upE 20 pE 10 pE 20 pE 40 pE 20 pE 10pE

Fa__1 13 25 37 a9 61 73 a5

Fol 2 14 6 38 50 62 74 86

CIE 15 27 39 51 63 75 a7

+ 200mm vacl, I 16 28 a0 52 [T 76 88

+ 0,01 mM Fe Citrate, 5 17 29 41 53 65 77 89
+0.2mM CaCl,__ 6 18 30 42 54 66 78 90

+0.2mM NaHCo,| 7 19 31 a3 55 67 79 a1
+0.2mMNaH2PO,| 8 20 32 44 56 68 80 a9z
+0.04mMKH2PO,[ 9 21 33 45 57 69 81 33

+0.002 MM MACL|__10 22 34 46 58 70 82 94

+0.8mM NaNO,|_ 11 23 H a7 59 71 83 95

+0.3mM Na,Sio,| 12 24 36 48 60 72 84 96

Fu/Fm 20°C 20°C 20°C 20°C  25°C  25°C  25°C  25°C

204E A0pE  20pE  10pE

SOpE  40uE
b qu*ﬂ.b& =000 0.627 20,02 | 0.645 = 0,02 | 0.569 20,01

Fr2|nss1 =004 {0675 2001 | 0.65=0.02 [ 0.565 =001 [0.6872001 _
Flosts00s [osss =00 | 0732002 | 0682001 | 0692001 a3 g o a2

T85 77 19 a0 7156
0.63 = 0.01 0.631 £0.01 | 0.648 £0.03 | 0.66=0.01

+ 200 mM Nacl,
+0.01 mM Fe Citrate| 8543 =0.02 | 0.67=0.01
+ 0.2 mh CaCl,[0:553 = 0003 | 0.677 = 0.01

oss1 200

Highest Photosynthetic Rate: Of the 96 conditions tested, table (a)
| demonstrates that condition 35 (corresponding to ranked condition
0.558 =001 |0.667 =001 | 069001 35in (c) nautilus plot, via peak) resulted in the highest fv/fm;
+0.2mM NaH2PO,| 0.553 & 0.04 | 0.663 = 0.01 | 0,687 = 0.01 0.654 20,02 | 0,665 0,02 | 0.685 £0,01 conditions and fv/fm demonstrated in table (b) heatmap,

+0.08 MM KH2PO,|0:853 =004 | 0.657 = 0.02 | 0.675 = 0.01 | 0.681 = 0.02 0642002 | 089002 | 068=002 corresponding with the green conditions (0.695 fv/fm; 20C, 10uE,

(06892001 | 06892 001 |0.519:2 001 | 0.656 20,01 | 0663 .01 |0.639 2001 media consisting of F/2 + 0.4mM KH2PO4).

L t 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).

0.664 20.00 | 0.571 =0.0!

+ 0.2 mM NaHC(O,[8.551=0.03 | 0.673 = 0.01

+ 0,002 mM MnCl,| 8351 =0.04 | 0.67 = 0.01
+0.8mM NaNO,| 0553 =004 | 0.681 = 0.02 : [ | 0.865 2 0.01 | 0.671 2 0.01 | 0.686 20.01

+0.3mM Na,Si0, 0.559 = 0.04 0.853 =0.00 | 0.561 =0.02 | 0.586 =0.00

0.674 = 0.01

Nannochloropsis australis CS-416 - Cell size (um); n=5

20°C  20°C  20°C  20°C  25°C 25°C 25°C 25°C 4o Cc
a BOpE  AOWE  20pE  10pE  BOpE  A0pE  20pE  10uE e
Flal 1 13 25 37 49 61 73 85 N
f2 2 14 26 | 38 H 62 74 86 n
Fl 3 15 27 39 51 63 75 87 20
+ 200 m Nacl, IR 16 28 a0 52 64 76 88 &
+0.01mMFe Citrate] 5 17 29 a1 53 65 77 89 g* ?'jﬁ
+02mMcacl] 6 18 30 42 54 66 78 90 o .
+ 0.2 mM NaHCO, 7 19 31 a3 55 67 79 91 32 55
+0.2mM NaH2PO,| 8 20 32 44 56 68 80 92 92 83
+0.04 mMEH2PO, 9 21 33 45 57 69 81 93 P t;g
+0.002 mMMACL,| 10 22 34 46 58 70 82 94 I pt
+0.8mM NaNo,| 11 23 35 47 59 71 83 a5 . o
+0.3mM NaZSiO‘ 12 24 36 48 60 72 84 96 49 59
" 72
wm 20°C 20°C 20°C 20°C 25°C 25°C 25°C 25°C 89 o

BOWE  40uE  20uE  10uE  BOuE  40uE  20pE  10uE
FJI'EI 2685 & 0,08 | 2607 0005|2511 £ 0.07| 2.55 £ 0.04 (2594 £ 0.122.521 & 0.09| 2.465 & 0.26 | 2.501 = 0.06|

F/2|2629 5005 (25132 0.05 [2492 = 0.04 | 2537 = 0.04 2.55%0.05 M s
b Fl2672019 [2583 2002|2495 2 0.08(2552 2003 172 582 = 0.04 M‘Jﬁ,} a "
+ 200mM NaCIz-l‘-mim 2692 002 |2.735.2003 | 2542 0,15 [2.485 2011|298 £ 0,12 2611 £ 0,04 ”""*3;943 — T a )
+ 0,01 MM Fe Citrate|2:59950.13 |2.5122.0.03 |2.555 = 0.04 | 2.57 2 0.03 |232220.03 2592£0.01 T R
+0.2mM Cacl,|2881 2032537 2 0.0 2594 2 0.3 2506 2 008 2]2.622 < 0.03 Largest Cell Size: Of thg ?6 conditions test.ed, table (a) N
+ 0.2 M NaHCO 2621 2008|2546 = 0.03 2558 =006 2.562 = 0.06 | 2332008 hslaﬂm' e 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,
+0.04 mM KH2PO,|2.709 £ 0.0512.529 = 0.03 |2, 519 £ 0.05 |2.582 = 0.4 2391 20.07) 233204 | 2619 0.07 corresponding with the green conditions (2.952 um; 20C, 80uE,
+ 0,002 mM MnCl| 26062 012 (2523 £ 0,082,572 £ 0.08 2,533 £ 0.03 231401 2.6+ 0,04 media consisting of F/2 + 200mM NaCl2).

# 0.8 mM NaMO,| 2655 = 0182 566 = 0.05 |2.605 = 0.07 |2.616. = 0.06 |2 364 = 0.15

+0.3 MM Na,Si0,|2.603 = 011 [2.543 = 0,03 |2.581 £ 0.05 | 2.554 20,03 | 2355 20,18 2399 0.1 2314=0.04] 2.5720.04

+0.2mM NaH2PO,| 2597 = 0.1 (25372 0.06| 262005 |25712002| 24120, [2384=0.04[2381 2 001) 262004

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).

2344 2 0008]2 594 = 005
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