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Table S1. Primers used to clone laccase genes from Cerrena sp. HYB07.

Gene Primer Sequence Purpose
Laccase L-1F: CAYTGGCAYGGNTTYTTYCA
L-4R: TGVHARTCDATRTGRCARTG
L1-14 D te PCR[1
R=A/G,Y=C/T,M=A/C,K=G/T,S=G/C, W= A/T, H = A/T/C, egenerate PCR [1]
fragment

D =G/A/T, B=G/T/C, V=G/A/C, N = A/T/G/C.

Lac2

Lac2-SP1: AATGTAGTTAGGGTCGCAGGAGATAGAGA
Lac2-SP2: GTCGTAGAGGTGCTTGTGTGGATCGTITAGG
Lac2-SP3: AAGAGTTTCCAGTGACAATAGGGCAT
Lac2-SP4: CATCCCTTCCATTTGCACGGTGTAAGTCC
Lac2-SP5: ATCTTACCTCGTTTCTTACTCACCATGCC
Lac2-SP6: TTCAATGACGCTATCCTCCGA

Lac2-RT-1: ATGCCCTCTAACTTCCTTTCATTGAC
Lac2-RT-2: TTGGTTTAGATGGCGGTACCCTTC

TAIL-PCR amplification
of 5'-flanking sequence
TAIL-PCR amplification
of 3’-flanking sequence

Amplification of cDNA

Lac3

Lac3-SP1: CCAGTCAAGCAAGGGTAATAACCGTG
Lac3-SP2: TCGGAGAACCATCGCAATACTGA
Lac3-SP3: AAGAGTTTCCAGITGCGATTG

Lac3-SP4: TTCCTCCTATCGTCCCTGTTCTCCTCCAAA
Lac3-SP5: TCCTCCCATCCGGCAGCGTCTTCTCATT
Lac3-SP6: GCTCCGACACCTACAACTACGCCAACC
Lac3-RT-1: GCGGATGTTTAACTTTAATTCTTTGCTC
Lac3-RT-2: CTTGTCAGAGTCAGCGAGGGC

Lac3E-1: GAATTCAGCAATCGGTCCTGTCACTGA (EcoRI)
Lac3E-2: TCTAGATTACTTGTCAGAGTCAGCGAGGGC (Xbal)

TAIL-PCR amplification
of 5'-flanking sequence
TAIL-PCR amplification
of 3’-flanking sequence

Amplification of cDNA

Construction of
expression vector

Lac4

Lac4-SP1: TCACACCCGAAACCTACCATCATCAACATC
Lac4-SP2: ATCATAGACGACAAAGGCTCCCCGAAG
Lac4-SP3: AGACCATCGCAGTATTGAGTAGACA
Lac4-SP4: GCTTCCTTCACACCTCCCACAGTCCCG
Lac4-SP5: TTGGAGCAGAATAAGGTGGTGGAGAT
Lac4-SP6: ATGAATGCTCCTATTCGTGATGTTGTTA
Lac4-RT-1: TAAACCCACCTGAGAGCGATAACGATGT
Lac4-RT-2: TATTATGTATCTCCTGGGCTCAAG

TAIL-PCR amplification
of 5'-flanking sequence

TAIL-PCR amplification
of 3’-flanking sequence
Amplification of cDNA

Lac5

Lac5-SP1: CCATTGATAAGAGTCGAGTCCGGTGTCCTG
Lac5-SP2: GAGGGTCTTCCGGGTCATACACGA
Lac5-SP3: AGTATTGGGTAGACAGGTGGCT

Lac5-SP4: CATCCTTTCCATCTCCACGGTGTCAGTCAT
Lac5-SP5: ATTCTITACAGCACAACTTCTGGGTCGT
Lac5-SP6: CTATCCGTTTCGTGGTATGACTTCC
Lac5-RT-1: CTCTCCAAGCGATGGTGTCAAA

Lac5-RT-2: CCGCTTAATTGGTCGTACTGTTGTTG

TAIL-PCR amplification
of 5'-flanking sequence
TAIL-PCR amplification
of 3’-flanking sequence

Amplification of cDNA
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Gene Primer Sequence Purpose
Lac6-SP1: CCGTTAATCAAGGTAGAGTCAGGTGTA TAIL-PCR amplification
Lac6-SP2: AGCAGCACTTACTATCGTCTATGTCGT of 5’-flanking sequence
Lac6-SP3: CAGTATTGTGTGCGTGAGTGAC TAIL-PCR amplification
Lac6-SP4: GACCTCGTTATTCCTCCCCTCAAGAT of 3’-flanking sequence

Lacé Lac6-SP5: TACACCCATTCTGACCGCTATTC
Lac6-SP6: TTCTGGGTCATTCAAAGTGC .

Lac6-RT-1: ATGGTGCCCGCGCTATCCC Amplification of cDNA
Lac6-RT-2: TCGGATTCGCTAAACCAAGACTA

Lac6E-1: GCAGGAATTCATTTACCACAGAGCCGCTTTC (EcoRI) Construction of
Lac6E-2: CGGCCCTCTAGACTATGGAACTAAGTTGTCGT (Xbal) expression vector
Lac7E-1: TTACTCGAGAAAAGAGAGTGAAGCTGCGCC Construction of

Lac7 GTTGGTCCTGTCAC (Xhol) .

Lac7E-2: GGGCGGTCTAGATTACTTGTCACCATCAGCA (Xbal) expression vector
Lac8-SP1: CGCCTCGTAGACCGTCGCA TAIL-PCR amplification
Lac8-SP2: GGGATAGGGCACTGGTTCACGA of 5’-flanking sequence
Lac8-SP3: AAGAAGCCATGCCAGTGAA TAIL-PCR amplification
Lac8-SP4: CGATTTCTGGACATACTCTTGGTTTCT of 3’-flanking sequence

Lac8 Lac8-SP5: CTCTATCTAACGCAGCCTCACTAAAG

Lac8-SP6: ACTGTAGCATAACTTCCACG

Lac8-RT-1: GATGTCTTTTCGCGCTGCA

Lac8-RT-2: TTTGTCGCCTTCGGGCAGA

Lac8E-1: GAATTCAGCCATTGGCCCCGTCGC (EcoRI)
Lac8E-2: GCGGCCGCCTAGAGATTTTTGTCGCCTT (NotI)

Amplification of cDNA
Construction of
expression vector

Arbitrary degenerate primers for TAIL-PCR used were same as previously described [2].
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Table S2. qPCR primers used in this study.

Primer Sequence
Lacl-F CTTGGTTCCTCCACTGTCATATC
Lacl-R GITATTCCAGGACTCAGGAACAG
Lac2-F GGCCAAACTGGTTACAATTTCA
Lac2-R GAACCAAGGTCCAGGGITATC
Lac3-F CACATCGACTGGCATTTGGA
Lac3-R GTCAGCAGGGATGTTAGTGTTAG
Lac4-F CGGGCAAACCACATACAACTA
Lac4-R CCGGGATTATCGGTCACAAATC
Lac5-F ACATTGACTGGCACTTGGA
Lac5-R CAGTCCTTAGGTGTTGGGTTAG
Lac6-F CGTTAGGGACGTGGTGAATATC
Lac6-R CGATATGGCAGTGGAGGAAC
Lac7-F CTGGTCAAACTACTCCCAACTAC
Lac7-R GGTGGTGAAACGGATGGTAA
Lac8-F CAGGAGAGACCACCTACAATTATG
Lac8-R GITGTCAGTAGTGAAGCGGATAG
185 rRNA-F AGACGGAAGTTTGAGGCAATAA
185 rRNA-R CTTCCGGCCAAGGTGAATAA
ATP6-F CAAGAGCTAATGGAGTACCTGAA
ATP6-R CACTATATGGACGGCTGTTACT
Cyt-c-F CTGATATGGCCTTCCCTAGATTG
Cyt-c-R CATCCTGTACCAGCTCCATTT
EF1-F CTACCAACGTGACCACTGAA
EF1-R GACGTTCTTGACGTTGAAACC
B-tubulin-F TTAGGTCGCCACTATCTTCCG
p-tubulin-R AACTGGTCGCTGACACGCT
GAPDH-F CCGAGTACTTGGAGTCGTATTG
GAPDH-R TGCCAAGAAGGTCATCATCTC
RPB2-F GTATGGTTTGTCCTGCTGAAAC

RPB2-R GAGAACGAACCGACGGAAATA
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Table S3. Alignment of the signature sequences (L1-L4) of Cerrena sp. HYBO07 laccases.

Protein L1 L2 L3 L4
Lacl e '1l'-TNT.-‘i':-—s]:l_P RN O l_‘F"' SHESTOYCDGELRG (5 GPWFLHCHIDWHILENG
I 7 GE Fiba G WA DGEAE Vi QC P SHESTGQ GEPWFLHCHIDWHLERE\
e mTNW:.LuPAE"Nr CPT SHES GPWFLHCHIDWHLER
Lacs ADGEAET ﬁr CPI SHES GPWFLHCHIDWHLER:
Lacé SHIES GEWFLHCHTDWHT B
Lac7 , EHEE HPEHLHGHEM G PWFLHCH I DWHI{BE
Lac8 "'-'TNWE]:I-.PaF ."N';-,I.Z‘.P_ s ( HPEHLHG ﬂp TELHCHI E THLES
EHI.‘:"I'I"II"'EI - LECESaaH DR HT.H =
. o o
Amino acids (Ser, Glu and Phe) with proposed roles in determining the redox potential are indicated by dark dots underneath.
Table S4. Alignment of the potential substrate-binding loops of Cerrena sp. HYBO07 laccases.
Protein Ilﬂsc;(-)gzl B4-B5 Lé);gl Lg;)-pclzn LSZ?CIF;V C7-C8

Lacl IREIMEGPDVEE in-{eishe K F
Lac2 JRTYVGVATER ir-sin)s . Ky L
Lac3 SELGALFPT LS CH PN F
Lac4 SOTERVGEPAY S O PN F
Lac5 JPTYKFTATOM ucs H
Lack SDNUSGEDTE fr-{enhe F) |
Lac7 AROMVGEVAT i
Lac8 sHENVDVEV VGLTENGL

o O o (o} O (6] O

o0 o ° 00 O °

The potential substrate-binding loops were named according to nomenclature of Hakulinen et al. [3] for the two B-strands flanking the respective loop. Open circles
underneath indicate the residues corresponding to amino acids in contact with the substrate 2,5-xylidine in LacIllb of T. versicolor [4]. Closed circles underneath
indicate the residues corresponding to amino acids in contact with the substrate 2,5-xylidine in Lac7 as proposed by molecular docking (Figure 1B).
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Table S5. Predicted secondary structures of Cerrena sp. HYB07 laccases.

S5 of S6

a-Helix (%) Extend Strand (%) B-Turn (%) Random Coil (%)
Lacl 7.74 29.01 6.19 57.06
Lac2 11.22 30.23 5.32 53.23
Lac3 11.20 29.34 7.14 52.32
Lac4 10.66 28.68 6.59 54.07
Lach 12.19 29.71 7.24 50.86
Lac6 7.93 29.52 5.54 57.01
Lac7 10.66 29.46 6.20 53.68
Lac8 11.95 29.48 6.55 52.02

Table S6. geNorm stability ranking (from most stable to least stable) of Cerrena sp. HYBO7

housekeeping genes during submerged and solid state fermentation.

Lacl

Lac3

Lac6

Lac2

Lac4

Lac5

Lac7

Lac8

Rank Submerged Fermentation Solid State Fermentation

1 185 rRNA B-tubulin
Cyt-c EFl-a

3 GAPDH GAPDH

4 EFl-a 185 rRNA

5 B-tubulin ATP6

6 ATP6 RPB2

7 RPB2 Cyt-c

Exon Intron

Figure S1. Genetic organization of Cerrena sp. HYB07 laccases genes.

=
100nt

Figure S2. Positive Pichia transformants on MM agar plates supplemented with 0.2 mM ABTS.

rLacl rLac3 rLacé rLac7 rLac8
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Colonies of Pichia transformants expressing recombinant laccases turned green while negative

controls (transformed with pPICZa C) did not.
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