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Fig.1 Growth rate curves of autotrophic and mixotrophic Chlorella vulgaris under different iron concentrations
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Fig.2 The relative content of neutral lipids in autotrophic and mixotrophic Chlorella vulgaris under different iron concentrations
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#1 BE LC-MS/MS EEMARIRESEF THRAIAEEBRFIES T
Tab.1 Summary of the total soluble proteins identified by LC-MS/MS under different iron concentrations

0 1.2x107% 1.2x107°
594617066 PS CP47 7.43x10° 5.28x10° 4.01x10°
555946137 PS CP43 4.12x10° 3.51x10° 2.13x10°
594617097 PS D2 6.33x10° 2.03x10° 1.38x10°
131241 PS DI 2.08x10° 2.17x10° 1.04x10°
594617047 PS PsaA 4.55x10° 1.11x10° 9.75x10°
555946165 PS PsaB 5.88x10* 4.38x10° 4.44x10°
698348803 I [Photosystem I iron-sulfur center (PsaC)] 5.16x10° 7.49x10° 2.30x10°
698349981 b6 [Cytochrome b6] 0.00 432x10* 1.73x10°
698348901 f [Cytochrome f] 0.00 1.01x10° 5.41x10°
594617106 ATP B [ATP synthase subunit beta] 3.41x107 2.32x107 2.70x10’
555946144 ATP a [ATP synthase subunit alpha] 2.00x107 1.52x107 1.75x107
307108655 -NADP [Ferredoxin--NADP reductase] 4.08x10° 2.12x10° 1.12x10°
158272091 [Fructose-bisphosphate aldolase 1, chloroplastic] 1.23x10° 1.69x10° 2.23x10°
131932 -1, 5- / 2.23x107 5.69x107 3.86x10’

[Ribulose bisphosphate carboxylase large chain]
295368180 -1, 5- / [ribulose-1, 7.46x10° 7.41x10° 4.12x10°
S5-bisphosphate carboxylase/oxygenase large subunit (chloroplast)]

307103558 - 20 [Glutamate-1-semialdehyde-2, 1-aminomutase] 1.73 x10° 2.53x10° 5.56x10°
307105439 [Ferritin] 1.36x10° 4.87x10* 1.76x10°
307107355 [Phosphoribulokinase] 1.29x10° 7.32x10° 8.40x10°
675356155 , [Aconitate hydratase, mitochondrial] 0.00 3.49x10° 1.48x10°
307111054 [Phosphoglycerate kinase] 8.58x10° 1.45x10° 1.35x10°
81157953 [Enolase (Fragment)] 9.49x10° 1.48x10° 1.01x10°
226462175 [Predicted protein] 1.73x10°  3.50x10° 2.74x10°
552810072 -3- [Glyceraldehyde-3-phosphate dehydrogenase] 1.66x10° 6.28x10° 3.81x10°
384244700 -1, 7- [Sedoheptulose-1, 7-bisphosphatase] 4.43x10° 1.81x10° 2.03x10°
158276097 [dihydrolipoyl dehydrogenase] 4.86x10° 1.66x10° 6.12x10*
654169023 [dihydrolipoamide dehydrogenase] 2.35x10° 8.67x10* 2.00x10*
307103202 [hypothetical protein] 3.72x10° 2.19x10° 9.62x10°
307111876 [hypothetical protein] 1.77x10% 1.16x10° 5.70x10°
307102732 [Serine hydroxymethyltransferase] 7.24x10° 3.91x10° 8.38x10*
307107618 [Cysteine synthase] 1.11x10° 6.04x10° 6.38x10°
302393778 [Polyubiquitin] 3.56x10° 1.38x10° 6.11x10*
307105766 B [Tubulin beta chain] 7.91x10° 4.61x10* 7.04x10*
675356205 H3.1[Histone H3.1] 1.37x107 3.08x10° 4.02x10°
307107104 H4[Histone H4] 5.73x10° 1.43x10% 1.99x10°
300266496 H2B[Histone H2B] 4.28x10% 1.08x10° 1.22x10°
HSP
307107703 70B[Heat shock protein 70B] 2.39x10° 2.52x10° 8.61x10°
307111243 [Superoxide dismutase] 6.43x10* 1.09x10° 6.41x10°
384246944 [Thioredoxin-like protein] 7.21x10* 2.48x10* 2.13x10°
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Abstract: Here, we investigated the effect of different iron concentrations on the growth rate and lipid content of
autotrophic and mixotrophic cultivations of Chlorella vulgaris. Differential expression of proteins in mixotrophic C.
vulgaris exposed to different iron concentrations was analyzed. The results showed that mixotrophic cultivation
demonstrated a faster growth rate and improved biomass than autotrophic cultivation. Iron deficiency may result in
an increase in the lipid content. Proteomics analysis showed that the concentration of iron-containing proteins in-
volved in photosynthesis was low in an iron-deficient culture condition. Hot shock proteins as well as proteins in-
volved in translation and glycolysis were downregulated under both low and high iron concentrations, indicating
that these growth conditions were stressful for C. vulgaris. The concentration of proteins involved in amino acid
metabolism increased under iron-deficient conditions, possibly due to downregulation of NO; assimilation and
amino acid synthesis. These results showed that both the growth rate and lipid content in mixotrophic C. vulgaris
were higher under iron-deficient conditions. The growth of C. vulgaris was accelerated under conditions of high
iron concentrations, without affecting its lipid content. These results imply that high iron concentrations lead to a

stress effect on the cells of C. vulgaris.
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