Table S1. Comparison of laccases evolution.
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@ All improvement data listed are from the best variant only.

b In vivo assembly of mutant libraries constructed with different mutational spectra.
¢ In vivo Overlap Extension.

4 Not determined.

¢ In vitro recombination through staggered extension process.



Table S2. Primers used in the study.

Primers Sequence (5' to 3') Remarks
OL_pYEa-F CCGAGCTCGGATCCACTAGTAACGGCCGCCAGTGTGCTGGAATTATGAGATTTCCTTCAATTTTTACTG
GTGAATGTAAGCGTGACATAACTAATTACATGATGCGGCCCTCTAGATGCATGCTCGAGCGGCCGCTTACTTGTCG epPCR
OL_lac-R
CCATCAGCAA
. TAGGGAATATTAAGCTTIGGTACCGAGCTCGGATCCACTAGTAACGGCCGCCAGTGTGCTGGAATICATGAGATTTC
- CTTCAATTWTTACT of fragment
R TAATGCGGAGGATGCTGCGAATAAAACAGCAGTAAWAATTGAAGGAAATCTCATGAATTCCAGCACACTGGCGG i
- CCGTTACTAGTGGATC
oF _2F CTGTTTTATTCGCAGCATCCTCCGCATTAGCTGCTCCAGTCAWCACTACAACA Amplification
oF 2R CACAATGTGAATGTCGGTGACAGGACCAACGGCTCTTTTCTCGAGAGATACCCCTTCTTCTITAGYAGCAATGCTG fr;i';rznent
Lac_1F ACTATTGCCAGCATTGCTGCTAAAGAAGAAGGGGTATCTCTCGAGAAAAGAGCCGTTGGT Amplification
Lac 1R AAGACCATTGATCAAGGTGGTATCAGCGATGGCAACACCGWCGATTTGASGGGCCAAAGTATGATACCAGTCGGC  of fragment
- CAAAG Lacl
Lac_2F ATCGCTGATACCACCTTGATCAATGGTCTT Amplification
Lac 7R ACGGGGGTAGTGACCAGGGGATGGAGGTTGGRCTCCTGGAGAGGCTTGGTAGAAGTGGTCTGAKTGGTAKTAGGC  of fragment
- TCAGCTACCGGTGCGCCTTTGTAGC Lac2
Lac_3F CAACCTCCATCCCCTGGTCACTACCCCCGT Amplification
Lac_3R GACAACATCACGAACGATAGGGTCAACGTAGTTGGGASTAGTTTGACCGGCACTGCGAACAAC of eraagge“t
Lac_4F CTACGTTGACCCTATCGTTCGTGATGTTGTC Amplification
Lac 4R TGAATGTAAGCGTGACATAACTAATTACATGATGCGGCCCTCTAGATGCATGCTCGGCGGCCGCTTACTTGTCGCC  of fragment
- ATCAGMAAGAGCAT Lacd
T7_promoter TAATACGACTCACTATAGGG DNA
pYEsqR CGGTTAGAGCGGATGTGGG sequencing
. TAGGGAATATTAAGCTTGGTACCGAGCTCGGATCCACTAGTAACGGCCGCCAGTGTGCTGGAATTCATGAGATTTC — Amplification
- CTTCAA of evolved a-
aF54 R CACAATGTGAATGTCGGTGACAGGACCAACGGCTCTTTTCTCGAGAGATACCCCTTCTTCTTTAG factor
Lac_uni_F CTAAAGAAGAAGGGGTATCTCTCGAGAAAAGAGCCGTTGGTCCTGTCACCGACATTCACATTGTG Amplificatio
Lac uni R TGAATGTAAGCGTGACATAACTAATTACATGATGCGGCCCTCTAGATGCATGCTCGGCGGCCGCITACTIGTCGCC  n of evolved

ATC

laccases




