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Figure S1: Methane concentration in the biogas, produced during the fermentation of replete-N and low-N algae biomass (replete-N BM and low-N BM, respectlively). Statistics: two-sample t-test with 95% confidence interval.
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Figure S2: Concentration of total carbon and nitrogen during the experimental time course in replete-N BM digester (A) and low-N BM digester (B). Concentration of total organic and inorganic carbon (TOC and TIC) is shown for replete-N BM digester (C) and low-N BM digester (D). Measurements were performed in three replicates; error bars represent standard deviation (SD).
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Figure S3: Concentration of volatile and total solids (VS and TS, respectively) during the experimental time course in replete-N BM digester (A) and low-N BM digester (B). Measurements were performed in at least three replicates; error bars represent standard deviation (SD).
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Figure S4: Concentration of chemical oxygen demand (COD) during the experimental time course in replete-N BM digester (A) and low-N BM digester (B). Measurements were performed in three technical replicates; error bars represent standard deviation (SD).
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[image: ]Table S1: Analysis of the volatile fatty acid (VFA) content during the time course of the experiment. The identification and quantification of the intermediate fermentation products (mM) was determined via GC-FID. The indicated error (±) represents standard deviation (SD, n = 2).



Table S2: Filtered sequences during amplicon processing. OTU=operational taxonomic unit, N=nitrogen, sd=standard deviation, OLR=organic loading rate, rep=replicate
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Figure S5: Bacterial diversity dynamics as assessed by high-throughput 16S rRNA amplicon sequencing and represented at the OTU level. The reactors, fed with biomass cultivated in media with replete and low nitrogen content (replete-N BM and low-N BM) were exposed to increasing organic loading rates of 2 and 4 g VS L-1 d-1 (OLR 2 and OLR 4, respectively). The inoculum and the sampling periods at the end of each OLR were chosen for microbial community monitoring. 
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   replete - N BM  low - N BM  

Time (d)  Acetate  Propionate  i - Butyrate   n - Butyrate  i - Valerate  n - Valerate  i - Caproate  n - Caproate  n - Heptanoate  Acetate  Propionate  i - Butyrate   n - Butyrate  i - Valerate  n - Valerate  i - Caproate  n - Caproate  n - Heptanoate  

0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

12  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0   ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

21  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

29  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0   ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

33  0.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

36  0.2 ± 0  0.0   ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

39  0.4 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.1 ± 0  0.1 ± 0  0.2 ± 0  0.4 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

41  0.4 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

45  0.5 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

48  0.9 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

54  1.8 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.4 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

58  0.7 ± 0  0.2 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.5 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

63  1.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.6 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

70  1.6 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  1.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0   ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

77  1.1 ± 0  1.8 ± 0  0.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  1.5 ± 0  0.6 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

85  1.4 ± 0  0.7 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1   ± 0  2.1 ± 0  0.8 ± 0  0.2 ± 0  0.1 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

91  2.1 ± 0  1.8 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  4.0 ± 0  1.9 ± 0  0.7 ± 0  0.0 ± 0  0.9 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

98  3.3 ± 0  5.8 ± 0  0.4 ± 0  0.0   ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  2.6 ± 0  3.1 ± 0  1.0 ± 0  0.0 ± 0  0.9 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  

105  5.2 ± 1  0.2 ± 0  0.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.1 ± 0  0.1 ± 0  1.9 ± 0  1.8 ± 0  0.0 ± 0  0.1 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ±  0  0.0 ± 0  

106  6.0 ± 1  0.2 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  2.2 ± 0  2.1 ± 0  0.0 ± 0  0.1 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

109  1.3 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  1.9 ± 0  0.4 ± 0  0.0  ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

112  15.7 ± 1  0.7 ± 0  0.1 ± 0  0.0 ± 0  0.3 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  1.8 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

113  29.6 ± 0  1.4 ± 0  0.4 ± 0  0.1 ± 0  0.9 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  2.1 ± 0  0.1 ± 0  0.0 ± 0  0.1 ± 0  0.0 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

118  55.5 ± 2  2.5 ± 0  1.6 ± 0  0.7 ± 0  2.7 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  2.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

119  45.6  ± 1  2.2 ± 0  1.5 ± 0  0.8 ± 0  2.4 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  2.2 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

121  58.9 ± 7  3.6 ± 0  2.2 ± 0  1.8 ± 0  3.6 ± 0  0.2 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  2.8 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ±  0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

124  80.3 ± 9  6.6 ± 1  3.6 ± 0  3.8 ± 0  5.8 ± 1  0.6 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.7 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

126  93.9 ± 0  9.9 ± 0  4.7 ± 0  5.7 ± 0  7.8 ± 0  1.0 ± 0  0.1 ± 0  0.8 ± 0  0. 2 ± 0  2.5 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.1 ± 0  0.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

133  122.4 ± 0  20.4 ± 0  7.6 ± 0  11.8 ± 0  14.0 ± 0  1.2 ± 0  0.1 ± 0  1.0 ± 0  0.2 ± 0  0.6 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

140  157.0 ± 0  25.4 ± 0  9.7 ± 0  20.1 ± 0  18.5 ± 0  1.1 ± 0  0.1 ± 0  1.3 ± 0  0.2 ± 0  1.1 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

147  150.7 ± 0  24.7 ± 0  8.8 ± 0  20.6 ± 0  17.1 ± 0  0.9 ± 0  0.1 ± 0  1.1 ± 0  0.1 ± 0  1.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0  ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

154  170.8 ± 0  25.4 ± 0  9.8 ± 0  25.4 ± 0  18.5 ± 0  1.0 ± 0  0.3 ± 0  1.6 ± 0  0.1 ± 0  2.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  

161  168.5 ± 0  21.7 ± 0  8.9 ± 0  26.6 ± 0  16.9 ± 0  1.4 ± 0  0.0 ± 0  2.2 ± 0  0.1 ± 0  2.4 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  0.0 ± 0  
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Total OTU  

 inoculum  replete - N  OLR2  replete - N  OLR4  low - N  OLR2  low - N  OLR4  

rep 1  580  215  109  250  178  

rep 2  662  149  106  289  178  

rep 3  566  170  119  269  175  

Ø OTU  603  178  111  269  177  

sd  52  34  7  20  2  

      

Total reads  

 inoculum  replete - N  OLR2  replete - N  OLR4  low - N  OLR2  low - N  OLR4  

rep 1  148927  235235  191886  168903  248446  

rep 2  163815  130071  198437  235954  193198  

rep 3  123825  143285  272655  218554  204508  

Ø reads  145522  169530  220993  207804  215384  

sd  20211  57284  44861  34794  29186  
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