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Supplementary Figures and Tables

1.1 Supplementary Figures
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Figure S 1. Recovery rates of predicted and measured dependent variables. Tested were (A)
Phosphorus and (B) Nitrogen removal from the medium. And the biomass (C) productivity, and its (D)
phosphorus, (E) nitrogen, and (F) ash content, respectively. (—) full recovery of 100%, (- - -)
Regression line with 95% confidence interval.



10
11
12
13
14
15

16
17

18

300 , 300
e G Light tntenst “8) %100 G: Light Intensity (vE)

’ g K <I‘\~xf‘?':_ F
8- “re-coommooes B T— - ==y
|‘
- . | .
g z 7- \ z
8 3 | ?
2 g g
[} E ’ 8
2 g s
5 = :
5
187\
k4 ]
2s4\!
2ANAN AN
‘ YL\ 500 AN LN
00 s e £ o B w e z y !L, b
15400 ¢ Light \ntensity (¥ 100 c: Light \ntensity (¥ L i
Hio————— .

(3

(9%) JUSHUOD YSY

(%) JuSU02 USY

30

0
C: Light \ntensity (WE)

300
C: Light Intensity (LE)

10
5 B: N:P ratio

Slice at A: TIC = 9.0 mM Slice at B: N:P ratio = 6.04:1 Slice at C: Light Intensity = 500 pE

Figure S 2. 3D response surface and contour plots visualizing the interactive effects between TIC
concentration, N:P ratio and light intensity for ATS biofilm composition. TP, TN and ash content are
shown as a function of N:P ratio vs. light intensity at fixed TIC concentration of 9.0 mM (A, D, H);
TIC concentration vs. light intensity at fixed N:P ratio of 6.04:1 (B, E, I); TIC concentration vs. N:P

ratio at fixed light intensity of 500 pE (C, F, J), respectively. TIC, Total inorganic carbon; N:P,
Nitrogen: Phosphorus ratio; TP, Total phosphorus; TN, Total nitrogen.



19 1.2 Supplementary Tables

20  Table S 1. Transfer of atmospheric CO; into the culture medium by bubbling.

CO; CO; volume by bubbling CO, amount CO, molarity
concentration
Cco2 (ppm) Vcoz (ML) Nc (mmol) Cco2 (MM)
= C + 10° x 50 mL min’* x 10080 min =Vcoz + 22.4 L mol*? =Nc=+5L
407.0 205.13 9.16 1.8
1203.5 606.56 27.08 5.4
2000.0 1008.00 45.00 9.0
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25

Table S 2. BBD experimental data of the independent variables (coded factors) and of the dependent
variables (responses). Data are presented in mean + SE (n = 3). TP, Total phosphorus; TN, Total

nitrogen.
Coded factors Responses
Run A B C TPremoval TNremoval Productivity TP content TN content  Ash content
(%) (%) (@m?d?) (%) (%) (%)
1 -1 -1 0 925+0.88 96.2+238 572+x039 109+0.04 6.04+x021 8.74+0.11
2 1 -1 0 84.0+0.84 100+ 0 6.49+051 179+001 574+008 7.63+0.11
3 101 0 985+0.81 428+252 6.09+039 171+013 6.94+009 945+0.35
4 1 1 0 934+122 398+429 693+048 138+016 6.90+0.29 7.09+0.85
5 -1 0 -1 942+108 445+215 414+036 163+005 7.82+018 9.25+0.17
6 1 0o -1 86.6+224 395+490 556+x061 160+0.03 7.74+019 9.36+0.10
7 -1 0 1 98.7+£0.28 547+536 9.02+x0.72 135+0.08 7.27+0.00 7.98+0.20
8 1 0 1 96.2+227 681+888 11.2+046 142+013 7.01+0.07 6.35+0.19
9 o -1 -1 73.4+234 640+438 418+x034 168+025 756+032 9.11+0.30
10 0 1 -1 869+1.16 235+301 449+024 150+010 7.61+0.07 9.13+047
11 o -1 1 99.6+£037 919+141 892+028 134+0.08 494+005 6.59+0.26
12 0 1 1 99.1+0.88 442+347 101+048 145+021 744+x005 6.81+0.30
13 0 0 0 979+0.85 492+646 646+x056 1.71+022 6.99+0.18 8.33+1.13
14 0 0 0 96.4+0.73 453+230 6.73+x0.13 173+012 752+002 8.15+0.21
15 0 0 0 91.4+240 427+417 699+082 187+0.15 7.10+0.06 8.67+0.09




26  Table S 3. Results under high light (1000 nE) and optimized growth conditions of TIC (9 mM) and
27  N:Pratio (6.04, TP 10 mg L). Data are presented as mean * standard error (SE, n = 3). TP, Total
28  phosphorus; TN, Total nitrogen.

ReSDONSeS Experimental Independent t-test
P (mean £ SE) p*
TP removal (%) 96.05 + 1.09 0.496
TN removal (%) 92,75+ 041 0.067
Productivity
(g M2 d) 10.96 £ 0.35 0.445
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