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Fig. S1. Net CO2 production of the chitosan supplemented slurries. 

Closed circles, oxic incubations; open circles, anoxic incubations. 

Fig. S2.  Rarefaction analyses of the ChiA amino acid sequences obtained from 

in silico translation of gene sequences. OTUs were defined with a cut off value of 

50% amino acid dissimilarity. The enclosed area indicates  95% confidence 

interval. 
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Env. Genotype (gnl|SRA|SRR589180.21 G0MYL4401CJ7J7) Elsas

Actinobacteria / OTU 7 [TRFs 42, 111bp] 

Firmicutes / OTU 10 [TRF 108bp]

Flavobacterium johnsoniae UW101 (YP 001197075.1) Group VIII

Bacteriodetes / OTU 9 [TRFs 97, 108bp]

Acidobacteria / OTU 4 [TRFs 92, 235, 259]

Firmicutes / OTU 15 [TRF 108bp] 

Actinobacteria / OTU 20 [TRFs 108, 111bp]

Betaproteobacteria / OTU 2 [TRFs 108, 111, 114, 240, 264, 268bp]

Planctomycetes / OTU 1 [TRFs 54, 63, 81, 92, 211bp]

Bacteriodetes / OTU 14 [TRF 235bp]

Proteobacteria / OTU 19 [TRFs 87, 188bp]

Singulisphaera acidiphila DSM 18658 (NC 019892.1)

Flavobacterium johnsoniae UW101 (YP 001197075.1)

OTU 27                                                                                    243bp
Thalassiosira pseudonana CCMP1335 (XP 002297467.1)

Clostridium beijerinckii NCIMB 8052 (YP 001309934.1)
Citrobacter rodentium ICC168 (YP 003367890.1)

Env. Genotype (AAL89782.1)
Env. Genotype (gnl|SRA|SRR589172.61 G0MYL4401B91AP) 

Env. Genotype CHI36 (ACD80454.1)

Stenotrophomonas maltophilia K279a (YP 001970578.1)
Env. Genotype (gnl|SRA|SRR589180.131 G0MYL4401B8SCS) 

Env. Genotype A1S (AAL89769.1)
OTU 18                                                                                                     101bp

Thalassiosira pseudonana CCMP1335 (XP 002295158.1)
OTU 21 176bp

Paenibacillus alvei DSM 29 PAV 1c (ZP 10862440.1)
Janthinobacterium sp. HH01 Jab 1c (ZP 21462428.1)

OTU 16 108bp
OTU 22 255bp

Rhodanobacter sp. 115 (ZP 10188923.1)

OTU 31                                                                                                     76bp

Clostridium cellulolyticum (YP 002505882.1)
OTU 19                                                                                                 188bp
Aeromonas veronii AMC34 (ZP 17192092.1)

Hahella chejuensis KCTC 2396 (YP 435912.1)
Env. Genotype CHI25 (ACD80445.1)

Thermococcus kodakarensis KOD1 (YP 184178.1)
Cystobacter fuscus DSM 2262 (ZP 21230800.1)
Chitiniphilus shinanonensis (BAK53888.1)
Hahella chejuensis KCTC 2396 (YP 432951.1)

OTU 12 87bp

OTU 8 (KD D04)                                                                                              196bp
OTU 28 (KC C04)                                                                                            204bp

Rhodothermus marinus DSM 4252 (YP 003290622.1)

OTU 32  (KC E05)                                                                                         240bp

OTU 33 (AN F01)                                                                                    124bp

OTU 8                                                                                                                 97bp
OTU 29                                                                                         97bp

OTU 29 (KC H11)                                                                 37bp
OTU 34 (KC F07)                                                                                54bp

OTU 35 (IN D03)                                                                                  37bp
OTU 36 (CE B08)                                                                                  235bp

Chitinophaga pinensis DSM 2588 (YP 003121877.1)

OTU 23                                                                                                        118bp
Saccharophagus degradans (YP 529072.1) Group II

OTU 7 (KC G07)
Actinoplanes sp. SE50/110 (YP 006264662.1)

OTU 7 (KC C08)
Cellulomonas uda (AAG27061.2)

OTU 7(KC E06)
OTU 7

OTU 7 (KD C09)
Streptomyces coelicolor A3(2) (NP 625711.1)

OTU 7 (KD F12)
Env. Genotype Soil KH11 (ACN43143.1)

Env. Genotype TDChi3 (ACT36366.1)

OTU 7 (IN C04)
Streptosporangium roseum DSM 43021 (YP 003342572.1)

OTU 13                                                                                                     87, 92,108bp
Env. Genotype CHI34 (ACD80452.1)

Env. Genotype CHI17 (ACD80439.1)
OTU 21                                                                                                     97bp, 108bp

OTU 10

OTU 10 (IN E02) 

OTU 10 (KC A01) 

OTU 10 (KC C06)
Desmospora sp. 8437 (ZP 08465606.1)

Bacillus licheniformis ATCC 14580 (YP 077581.2) Group III
Brevibacillus brevis (ACH89418.1)

Paenibacillus sp. SWCHI-2 (ACH89419.1)

OTU 10
OTU 24                                                                                                         255bp

Entamoeba invadens (XP 004256831.1)
OTU 9 (IN C01 )

Niastella koreensis GR20-10 (YP 005010140.1)

OTU 9 (CE F09 )
Pedobacter agri PB92 (ZP 11216969.1)
Emticicia oligotrophica DSM 17448 (YP 006873608.1)

Sphingobacterium sp. 21 (YP 004317917.1 )

Solitalea canadensis DSM 3403 (YP 006254910.1)

OTU 9 (KD B12)

OTU 9

OTU 6                                                                                                              92bp
OTU 14                                                                                                          235bp

Dysgonomonas gadei ATCC BAA-286 (ZP 08475057.1)

Fibrella aestuarina BUZ 2 (YP 007323335.1 )

OTU 4
Terriglobus saanensis SP1PR4 (YP 004181233.1)

OTU 4

Granulicella mallensis MP5ACTX8 (YP 005059419.1)

OTU 4

OTU 15 (IN A04)
Clostridium saccharolyticum WM1 (YP 003823456.1)
OTU 15 (IN B03)

OTU 15 (IN G02)
Clostridium thermocellum ATCC 27405 (CAA93150.1)

OTU 15 (IN B06)
OTU 3                                                                                                                   108bp

Env. Genotype L11-50 (AAS19504.1)

Flavobacterium sp. CF136 PMI10 (ZP 10731625.1)
Paenibacillus sp. HGF7 (ZP 08512843.1)

Opitutus terrae PB90-1 (YP 001820468.1)
Env. Genotype L5-24 (AAS19501.1)

OTU 38 (KD E08)                                                                                          92bp

OTU 3 OTU 3 [TRFs 105,176,188,248, 268bp]
OTU 11                                                                                                         111bp

Env. Genotype CHI44 (ACD80461.1)

OTU 11 (KC C11)                                                                                        259bp
Herpetosiphon aurantiacus DSM 785 (YP 001545516.1)

Ktedonobacter racemifer DSM 44963 (ZP 06974164.1)

OTU 20 (KC H04)

OTU 20
Streptomyces pristinaespiralis ATCC 25486 (ZP 06911616.1)

OTU 20 (KD H07)
Kitasatospora setae KM-6054 (YP 004904581.1)

Streptomyces cattleya NRRL 8057 (YP 004915130.1)

OTU 5                                                                                                     108bp

Env. Genotype A3S (AAL89764.1)
Burkholderia sp. YI23 plasmid byi 1p (YP 005044262.1)

Chitinibacter sp. SK16 (AEX08600.1)

OTU 2

OTU 2

OTU 2 (IN A02)

Janthinobacterium lividum PAMC 25724 (ZP 10443966.1)

Chromobacterium sp. C-61 (AAP88583.1)
OTU 2

OTU 2
Janthinobacterium sp. HH01 Jab 2c (ZP 21465866.1)

OTU 2

OTU 25                                                                                                    243bp 
Myceliophthora thermophila ATCC 42464 (XP 003663924.1)

Aspergillus fumigatus A1163 (EDP55411.1)

OTU 37 (IN F02)                                                                                    248bp
OTU 37 (CE B09)                                                                                 131bp       

Aspergillus kawachii IFO 4308 (GAA91091.1)
OTU 42 (IN B01)                                                                                          118bp

OTU 42 (IN G05)                                                                                      97bp
Saccharophagus degradans (YP 529449.1) Group VI

OTU 17                                                                                                 131bp
Botryotinia fuckeliana B05.10 (XP 001560505.1)

OTU 39 ( KC E12)                                                                                 223bp
OTU 26                                                                                                       131bp

Koribacter versatilis Ellin345 (YP 592598.1)

OTU 41                                                                                                 101bp
Metarhizium anisopliae ARSEF 23 (EFY94273.1)

OTU 30                                                                                                    164bp
Env. Genotype CHI3 (ACD80430.1)

OTU 40 (CE F07)                                                                                        101bp
Env. Genotype (ACD80440.1)

OTU 1
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Fig. S3.  Neighbour joining tree of ChiA OTUs and reference sequences (The tree is the 

ungrouped version of the tree presented as FIG 5. Gene libraries were prepared from pooled 

samples. The total number of sequences was 285 (206 revealed in the current study, 78 

references from public databases). Accession numbers or names of sequences of the current 

study are given in parentheses. TRFs corresponding to OTUs that were identified by in silico 

digestion with AluI are given in square brackets. The tree was calculated applying the 

Neighbour Joining algorithm implemented in MEGA 5 with translated amino acid sequences. 

Partial deletion with a site coverage cutoff of 80% was chosen for the gaps and missing data 

treatment. Percentage values at nodes are bootstrap values of 1000 replicates. Open circles 

and grey filled circles at nodes indicate that these nodes were confirmed by MEGA-

implemented Maximum Likelihood and Maximum Parsimony algorithms, respectively, using the 

same dataset. Black circles indicate confirmation by both algorithms. Scale bar, 5% sequence 

divergence. 



t0 tEnd tEnd t0 

Substrate 

Supplemented 
Unsupplemented 

Control 

268 264 259 255 251 248 

243 240 235 223 211 207 

205 200 188 176 158 

152 143 137 131 118 114 

111 108 105 101 97 92 

87 81 63 54 48 42 
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Fig. S4. chiA TRFLP patterns of chitin 

[GlcNAc]2 (a), GlcNac (b), and GlcN (c) 

supplemented soil slurries. The 

corresponding process data are presented in 

Fig. 3. In each panel the first four bars 

represent samples from slurries with 

substrate and the next four samples from a 

control experiment without substrate 

supplementation. Within, the order is as 

follows: t0 oxic, t0 anoxic, tEND oxic, a, b, and 

c). Per time point three experimental 

replicates were analysed, i.e., each value of a 

TRF is based on three DNA extracts. Errors 

bars, standard deviation. 
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Fig. S5. Effect of supplementation of chitosan (a), [GlcNAc]2 (b), GlcNAc (c), and GlcN (d) on chiA 

TRF patterns as revealed by Canonical Correspondence Analysis (CCA) using single replicates of 

datasets presented in Fig. 4 B-E.  



Mann-Whitney U test 

condition TRF U t p 

oxic 54bp 0 -1.86 0.06* 

114bp 1.5 -1.29 0.20 

264bp 0 -1.86 0.06* 

anoxic 118bp 3 -0.67 0.51 

131bp 3 -0.67 0.51 

137bp 3 -0.67 0.51 

143bp 3 -0.67 0.51 

172bp 3 -0.67 0.51 

188bp 0 -1.86 0.06* 

264bp 0 -1.86 0.06* 

268bp 3 -0.67 0.51 

Table S1. Mann-Whitney U test of significance with TRFs identified by CCA plots (Fig. 6) that 

 correlated with chitin supplementation under oxic and anoxic conditions. * significant on a 10% level. 


