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Supplemental Table 1: Amino acid composition of representative algal biomass from 7
Scenedesmus sp. and 10 Chlorella sp. samples, with calculated nitrogen to protein
conversion factors according to Mossé 2. k4 = upper bound factor, kp = lower bound

factor, k = average conversion factor.

Scenedesmus sp. Chlorella sp.

early early mid mid late late late | early early early mid mid mid mid late late late

%N 838 7.5 351 268 1.82 1.59 1.87| 9.01 9.03 8 27 27 276 321 266 218 1.74
Weight % (AA):

L-Aspartic acid 373 311 156 078 0.70 0.65 0.69 | 3.87 3.63 3.19 1.13 1.15 1.17 140 091 093 0.74
L-Threonine 216 1.8 091 053 050 045 045|192 182 180 058 059 0.60 069 049 049 0.38
L-Serine 1.77 137 0.68 038 036 034 032|179 157 127 050 051 051 058 039 041 031
L-Glutamic Acid 434 327 180 0.80 0.74 0.73 0.72 | 496 498 3.63 133 138 129 168 096 104 1.13
L-Proline 193 172 084 046 044 039 039|193 198 212 059 061 0.63 073 048 0.48 040
L-Glycine 209 1.82 086 047 042 039 041|218 213 216 066 0.67 068 0.82 053 052 043
L-Alanine 321 276 139 076 0.69 0.67 0.66 | 345 3.19 348 123 126 121 125 1.02 1.07 0.71
L-Cysteine* 066 ND ND ND 020 018 ND |052 ND ND 019 019 ND ND ND 0.18 ND
L-Valine 246 197 1.04 055 052 046 048|242 240 228 073 075 0.75 090 0.63 0.62 0.50
L-Methionine* 093 ND ND ND 024 019 ND |09 ND ND 029 030 ND ND ND 023 ND
L-Isoleucine 172 137 073 037 036 032 032|170 1.60 158 049 050 0.50 0.62 040 040 0.32
L-Leucine 355 295 151 077 075 0.65 0.65| 3.78 3.67 3.67 1.15 1.17 1.19 143 092 092 0.74
L-Tyrosine 1.39 1.15 0.60 031 028 026 027|166 160 141 0.51 052 0.50 063 039 041 0.33
L-Phenylalanine  2.24 193 097 050 049 042 042|252 217 235 073 0.74 074 092 056 0.59 045
L-Tryptophan 084 ND ND ND 0.17 015 ND |08 ND ND 025 027 ND ND ND 0.17 ND
L-Lysine 238 1.76 092 040 038 039 038|264 365 180 074 075 0.72 0.88 0.58 0.60 0.49
L-Histidine 0.68 047 025 0.11 0.09 0.10 0.10| 0.81 0.89 0.73 0.24 024 023 031 0.19 0.18 0.16
L-Arginine 239 1.80 090 044 040 043 038|278 278 202 076 077 0.76 091 0.58 0.63 048
k4’ 6.18 623 626 629 632 6.19 628 | 6.13 6.03 621 6.14 6.14 6.15 6.18 6.13 6.12 6.22
kp 3.67 334 364 243 334 358 3.02|3.65 3.61 358 3.60 3.68 3.55 3.67 290 3.64 3.72
k 493 479 495 436 483 489 465|489 482 489 487 491 485 492 452 488 497




Supplemental Table 2: Key modeling inputs and yields for TEA evaluation of

fractionation process mid-harvest Scenedesmus sp. case; experimental fractionation

baseline and improved process scenarios. RD = Renewable diesel, AD = Anaerobic

digestion

Metric Baseline assumption Improved assumption

Sugar yield in pretreatment 65% =0.30 g/g 90% =0.42 g/g

(% theoretical and g/g biomass)

Pretreatment acid loading 2% 1%

(based on feed liquor weight)

Sugar conversion to ethanol 82% =10.42 g/g 95% =0.48 g/g

(% and g ethanol/g sugar)!

Net overall lipid extraction efficiency 86% 90%

RD yield per mass algae feed 16.9 wt% = 55.4 17.8 wt% = 58.5
GGE/ton GGE/ton

Ethanol yield per mass algae feed 7.5 wt% = 15.0 13.5 wt% = 27.0
GGE/ton GGE/ton

AD operating conditions
AD carbon destruction to biogas
Biogas methane yield from feed solids

AD nutrient recovery in effluent

20 day retention time, 35 °C temperature
48%
0.29 L CH4/g TS, baseline vs improved cases?
80% N, 50% P; 5% loss of N (as NH3) during

recycle

I Metabolic yield from sugars available for fermentation; does not include sugar diversion

to seed train (10%) or assumed contamination losses (3%) built into model. Also does

not include upstream sugar losses from solid-liquid separation (centrifugation).

2 All cases assume AD biogas composition = 67 vol% CHy, 33 vol% CO, >



