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 Supplementary Data  
 

 

 
   
 
Supplementary Figure. 1 Secondary screening of microbial isolates (a) bacterial samples without 
serial dilution (b) bacterial samples after serial dilution (10-6); and (c) fungal samples without serial 
dilution (d) fungal samples after serial dilution (10-6). 
 
 
 
 
 
 

Commented [WU1]: Reviewer 2, Comment 4: Please provide 
detail procedures for the isolation step, including photos of secondary 
screening to show how to see these pure colonies. 

 
 

Author’s reply: Detailed procedure for the isolation step has been 
described in section 2.4, page 6 and photos of secondary screening 

showing single colonies are added as Supplementary Figure 1. 
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Supplementary Figure. 3 Pure cultures of bacterial isolates selected from secondary screening 
 

 
 
Supplementary Figure. 2 Pure cultures of fungal isolates selected from secondary screening 
 
 
 

  
 
 
 

 
 
 
 

 
 
 
 

 



3 

 

a) AORF21 
 

 Aspergillus sydowii isolate AAH12-2 

 Aspergillus versicolor isolate PLd3 

 Aspergillus versicolor isolate SH16 

 Aspergillus sp. isolate AGH-5 

 Aspergillus sp. strain T214 

 Aspergillus sp. isolate MPA06 

 Talaromyces marneffei isolate Tma0001 

 Aspergillus sydowii isolate AS42 

 Aspergillus sydowii isolate AS31 

 Aspergillus versicolor strain C39N 

 AORF21

100

88

82

75

69

61

58

55

 
b) AORF39 

 
 
 

 Mucor circinelloides isolate PUb005 

 Mucor circinelloides OW988320.1:13-637

 Mucor circinelloides OW987256.1:17-641

 Uncultured fungus clone CMH488  

 Mucor circinelloides strain NRRL 3632 

 Mucor circinelloides isolate RCZ2B

 Rhizomucor variabilis var. regularior strain CBS 384.95 

 Mucor circinelloides culture CBS:384.95 

 Rhizomucor variabilis var. regularior strain CBS 384.95 

 Mucor circinelloides strain F-3.1 

 AORF39

100

100

100

100

100

100

100

100

 
 
c) AORF12 

 

 Coniferiporia weirii voucher JV0309 

 Coniferiporia weirii voucher FP-135682-R 

 Coniferiporia weirii voucher FP-135668-T 

 Coniferiporia weirii voucher FP-135668-SP 

 Coniferiporia weirii voucher FP-135667

 Coniferiporia weirii voucher FP-135667-SP

 Coniferiporia weirii voucher FP-135667-R 

 Coniferiporia weirii voucher FP-134951-SP 

 Coniferiporia weirii voucher FP-135440 

 Coniferiporia weirii voucher FP-134801-SP 

 AORF12

100

93

83

82

81

81

71

71
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d) AORF3 
 
 

 Trametes versicolor voucher ANT213-QFB28682  

 Trametes versicolor isolate GPS 128 

 Trametes versicolor strain 35714DRJ 18S  

 Trametes versicolor 18S 

 Trametes versicolor strain FeF63 

 Uncultured fungus clone CMH505  

 Trametes versicolor genes for 18S rRNA 

 Trametes versicolor isolate X-69 

 Trametes versicolor isolate X-65 18S 

 Trametes versicolor isolate X-60 

 AORF3

100

89

82

75

75

71

70

61

 
e) AORF43 

 Mucor sp. CMRP3219 

 Mucor sp. CMRP3226 

 AORF43

 Uncultured fungus clone 3993 2971 

 Mucor sp. strain 33

 Mucor sp. INBio2559C 

 Mucor sp. strain 232F21C AC  

 Mucor sp. strain 160F3R 

 Mucor sp. strain 428F12R-AM  

 Fungal sp. isolate 2-2  

 Mucor irregularis strain HP160 

99

62

99

90

97

79

64

45

 
 

 

Supplementary Figure. 4 (a) to (e): Phylogenetic tree of five selected lignin degrading fungal strains 
based on neighbor joining criteria using MEGA-X.  The percentage of replicate trees associated taxa are 
clustered together using the bootstrap test (1000 replicates) are shown next to the branches.  
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a) AORB9                                                                                               
 

 Serratia sp. strain CT197

 Serratia sp. strain N3SM30c

 Serratia sp. strain N3SM14

 Serratia sp. strain N3SM13

 Serratia sp. strain PN2-B08P4

 Serratia sp. strain Sample 101

 Serratia proteamaculans strain Sample 143

 Serratia sp. strain Sample 43

 Serratia proteamaculans strain Sample 46

 Serratia proteamaculans strain Sample 38

 AORB9

100

87

77

75

73

63

56

55

            
                                               
b) AORB37 
 
 
      

 

 Raoultella ornithinolytica strain WM1 

 Raoultella ornithinolytica strain WLK218

 Raoultella planticola strain S25 

 Enterobacter sp. strain Pry2 

 Bacterium strain BS1334 

 Raoultella ornithinolytica strain 23 

 Raoultella ornithinolytica strain sch20 

 Raoultella ornithinolytica strain sch7 

 Klebsiella sp. strain H19 

 Pseudocitrobacter faecalis strain JZY3-6 

 AORB37

85

100

56

49

35

34

25

24

 
 

 
 
 
 

 
 
 
 

c) AORB10 
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 Enterobacter sp. strain RPS39 

 Enterobacter sp. FJFR64 

 Enterobacter sp. XBGRY7 16S 

 Enterobacter asburiae strain SSM1 16S 

 Enterobacter cancerogenus strain MiY-F 

 Enterobacter cancerogenus strain MiY-F 

 Enterobacter cancerogenus strain 42-a blue 16S 

 Enterobacter asburiae A2563 DNA 

 Enterobacter asburiae 1808-013 

 Enterobacter sp. 18A13 

 AORB10

 Enterobacter asburiae 17Nkhm-UP2 

56

66

57

39

61

100

54

32

28

 
d) AORB12 
 
 

 Raoultella ornithinolytica strain WM1

 MW485601.1:276-1434 Raoultella sp. strain DB-1  

 Raoultella ornithinolytica strain RG2-3 16S 

 Raoultella ornithinolytica strain 4625 

 Raoultella planticola strain R0-30 16S 

 Raoultella sp. strain Em-8a 

 AORB12

 Klebsiella pneumoniae strain F41  

 Raoultella planticola strain ALK314 

48

30

30

30

30

30

 
 

e) AORB25 
 
 

 Enterobacter ludwigii strain JUQ409 

 Enterobacter sp. strain BT127 

 Enterobacter ludwigii strain M287 

 Enterobacter ludwigii strain CEB04

 AORB25

 Enterobacter ludwigii strain ER47 

 Enterobacter ludwigii strain Agri-23 

 Enterobacter sp. strain UYSB73 

 Enterobacter sp. strain UYSB58 

100

100

80

79

66

77

 
f) AORB46 
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 Raoultella ornithinolytica strain RT1902 

 Raoultella sp. strain Em-7a 

 Raoultella ornithinolytica JCM 7523 

 Raoultella ornithinolytica strain WLK218 

 AORB46

 Raoultella ornithinolytica strain NCTC13096 

 Raoultella ornithinolytica strain NCTC8846 

 Raoultella ornithinolytica strain MG 

 Raoultella ornithinolytica strain YDC775 2 

 Raoultella sp. X13 

 Raoultella ornithinolytica strain FDAARGOS 431 

100

78

78

78

78

78

78

78

 
 
 

g) AORB28 

 Serratia marcescens strain WVU-009 

 Serratia nematodiphila strain DH-S01 

 Serratia sp. strain VITSHJ3 

 Serratia nematodiphila strain SR5-29 

 Serratia marcescens strain VITMSJ29 

 CP050960.1:250094-251264 Serratia marcescens strain FDAARGOS_659

 Serratia marcescens strain FY 

 Serratia sp. strain WA12 1-18 

 Serratia marcescens strain AS09 

 AOR 28

 Serratia marcescens strain WVU-006 

67

64

60

57

57

45

90

36

 
 
h) AORB55 

 Enterobacter cloacae strain RHBSTW-00508 

 Enterobacter hormaechei strain RHBSTW-00564 

 Enterobacter cloacae complex sp. strain AR 0072 

 Enterobacter hormaechei subsp. oharae strain FDAARGOS 1533 

 Enterobacter hormaechei strain 49589CZ 

 Enterobacter hormaechei subsp. oharae strain DSM 16687 

 AORB55

 Enterobacter sp. strain WA14-2-10 

 Enterobacter hormaechei strain EN-314T 

 Enterobacter cloacae isolate 108 

 Enterobacter bugandensis STN0717-56 

51

51

51

51

51

100

55

47

 
i) AORB19 
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 Serratia liquefaciens strain FG3 

 Serratia proteamaculans strain 336X 

 AORB37

 Serratia proteamaculans strain 28F 

 Serratia proteamaculans strain G 

 Serratia proteamaculans strain 1A 

 Serratia proteamaculans strain P4 BA1R

 Serratia sp. P2ACOL2 chromosome complete genome

 Serratia liquefaciens strain H 15-1

 Serratia liquefaciens strain H13-1 

64

100

61

54

53

62

51

 
 
 
j) AORB48 

 

 Bacillus sp. enrichment culture clone S16 

 Bacillus sp. (in: Bacteria) strain Pm-B2 

 Bacillus cereus strain SCS61 

 Bacillus sp.strain 9BB1 

 Bacillus cereus strain BS34 

 Bacillus cereus strain BS24 

 Bacillus sp. Ti1 

 Bacillus paranthracis strain B73B 

 Bacillus sp.strain R66 

 AORB48

 Bacillus thuringiensis strain LGR-3 

61

30

29

43

40

28

32

26

 
 

Supplementary Figure. 5 (a) to (j): Phylogenetic tree of ten selected lignin degrading bacterial 
strains based on neighbor joining criteria using MEGA-X.  The percentage of replicate trees 
associated taxa are clustered together using the bootstrap test (1000 replicates) are shown next to the 
branches.  
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Supplementary Table 1. Species and isolate information of five selected fungal strains based on 

laccase enzyme production 

Sample 

No 

Similarity 

% 

Strain Division  Accession 

No. 

AORF12 99% Conifera poria weirii JV0309 Basidiomycota  KR350568.1 

AORF21 100% Aspergillus sydowii 49G11 Ascomycota  MT594361.1 

AORF39 96% Mucor circinellodes Pub005 Zygomycota  MT279285.1 

AORF43 97% Mucor sp. CMRP 3219 Zygomycota  MH424492.1 

AORF3 98% Trametes versicolor ANT213 

QFB286 

Basidiomycota  MN992530.1 

 

Supplementary Table 2. Species and isolate information of ten selected bacterial strains based on 

laccase enzyme production  

Sample No Similarity 

% 

Strain Class Gram 

nature 

Accession 

No. 

AORB9 99% Serratia sp. CT197 Gammaproteobacteria Gram 

negative 

MT561436.1 

AORB10 98% Enterobacter sp. 

XBGRY7 

Gammaproteobacteria Gram 

negative 

KJ1849721.1 

AORB12 98% Raoultella ornitholytica 

4625 

Gammaproteobacteria Gram 

negative 

MT545114.1 

AORB25 99% Enterobacter ludwigii 

JUQ409 

Gammaproteobacteria Gram 

negative 

MN826154.1 

AORB 28 98% Serratia marcescens 

AS09 

Gammaproteobacteria Gram 

negative 

MT598027.1 

 AORB37 91% Raoultella ornitholytica 

Sch7 

Gammaproteobacteria Gram 

negative 

JX294891.1 

 AORB48 95% Bacillus sp. Ti1  Bacilli Gram 
positive 

MZ707571.1 

 AORB55 94% Enterobacter hormaechei 

EN 314T 

Gammaproteobacteria Gram 

negative 

MT539386.1 

 AORB19 99% Serratia proteamaculans 

336X 

Gammaproteobacteria Gram 

negative 

MT598027.1 

 AORB46 99% Raoutella ornitholytica 

RT 1902 

Gammaproteobacteria Gram 

negative 

MT568560.1 

Commented [WU2]: Reviewer 1, Comment 2:Table 2 and Table 
3 should be removed to supplementary materials. 
 

Author’s reply: Removed the tables and placed  them on the revised 
supplementary file in page 9 

Commented [WU3]: Reviewer 1, Comment 2:Table 2 and Table 
3 should be removed to supplementary materials. 
 

Author’s reply: Removed the tables and placed them on the  revised 
supplementary file in page 9 

 



10 

 

 


