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Supplementary material
1. Codon-optimized gene sequence of Rhizopus oryzae lipase (GenBank: GQ502721.1) based on

Pichia pastoris was listed below:
atggtttcattcatttccatttctcaaggtgttagtctttgtcttcttgtctcttccatgatgetecggttcatetgetgticetgtttctggtaaatetggatet
tccactaccgecgtetetgeatetgacaattctgecctecctectetecatttccagecgttgtgetectecttictaacaagggaagtaaaagegate
ttcaagctgaaccttactacatgcaaaagaatacagaatggtatgagtcccatggtggcaacctgacatccatcggaaagegagatgacaattt
ggttggotggcatgactttggatttacctagegatgctcctectatcagectetctggatctaccaacagegectetgatggtggtaaggttgctget
gctactactgctcaaattcaagagttcaccaagtatgetggtatcgetgecactgectactgtegttetgtigtcectggtaacaagtgggactgtg
tccaatgtcaaaagtgggttcctgatggcaagatcatcactacctttacctecttgetttccgacacaaatggttacgtcttgagaagtgataaaca
aaagaccatttatcttgttttccgtggtaccaactccttcagaagtgccatcactgatattgtcttcaacttttccgactacaagectgtcaagggeg
ccaaggttcatgetggtttcctttcctcttatgagcaagttgtcaatgactatttccetgtcatccaagaacaactgaccgcetaaccctacttacaag
gtcatcgttaccggtcactcactcggtggtecacaagcetttgettgecggtatggatctctaccaacgtgaaccaagattgtctcccaagaatttg
agcatcttcactgttggtggtcctegtgttggtaaccccacctttgettactatgttgaatctaccggtattcctttccaacgtaccgttcacaagaga
gatatcgttcctcacgttcetectcaatceettecggattecttcaccecggtgttgaatcttggatcaagtceggtacctccaacgttcaaatctgtact
tctgaaattgaaaccaaggattgcagtaactctatcgttcctttcacctetctecttgatcacttgagttactttgatatcaacgaaggaagcetgtttgt
aa
2. Amino acid sequence of Rhizopus oryzae lipase.

The entire protein contains 392 amino acid residues[1]. From the first amino acid residue to the
26th is the signal peptide, followed by a 96 amino acid residue leader peptide. The mature peptide
starts from the 124th amino acid residue and has a total of 269 amino acid residues. Gene cloning
begins from the leader peptide, but the amino acid residual numbering in the article begins from the

mature peptide. Amino acid sequence of Rhizopus oryzae lipase was shown in figure S1:



MVSFISISQGVSLCLLYSSMMLGSSAVPVSGKSGSSTTAVSASDNSALPPLISSRCAPPSNKGSKSDLQAEPYYMOQKNTEWYESHGGNLT

| ! 10l ! 20l ! 30l ! 40l ! Hill ! 60/ ! 70l ! g0l ! sl
[ Signal peptide I ProROL

SIGKRDDNLVGGMTLDLPSDAPPISLSGSTNSASDGGKVAAATTAQIQEFTKYAGIAATAYCRSVVPGNKWDCVQCQKWYPDGKIITTFT
! 100] ! 110] ! 120] ! 130] ! 140] ! 150] ! 160] ! 170] ! 180]

ProROL II Muture ROL

SLLSDTNGYVLRSDKQKTIYLVFRGTNSFRSAITDIVFNFSDYKPVKGAKVHAGFLSSYEQVVNDYFPVIQEQLTANPTYKVIVTGHSLG
! 150] ! 200] ! 210] ! 220] ! 230] ! 240] ! 250] ! 260] ! 270]

Muture ROL

GAQALLAGMDLYQREPRLSPKNLSIFTVGGPRVGNPTFAYYVESTGIPFQRTVHKRDIVPHVPPQSFGFLHPGVESWIKSGTSNVQICTS
! 280] ! 250] ! 300] ! 310] ! 320] ! 330] ! 340] ! 350] ! 380]

Muture ROL

EIETKDCSNSIVPFTSLLDHLSYFDINEGSCL
! 3701 ! 380] ! 3000 [392

Muture ROL ]

Figure S1. Amino acid sequence of Rhizopus oryzae lipase

3. Results of disulfide bond prediction by DbD2
Table S1. Results of disulfide bond prediction by DbD2
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4. Primers

Table S2. Primers used in this work

Mutants Primers

Farward:5’ACTACTGCTCAAATTAACGAGTTTACCAAG3'

Q1SN Reverse:5'CTTGGTAAACTCGTTAATTTGAGCAGTAGT3'
Farward:5’AAGTACGCTGGTATTTCTGCAACTGCTTATS3'
A24S Reverse:5’ATAAGCAGTTGCAGAAATACCAGCGTACTT3!
Farward:5’AACAAATGGGATTGTATCCAGTGTCAGAAG3'
vall Reverse:5'CTTCTGACACTGGATACAATCCCATTTGTT3'
Farward:5’ACAAACGGTTACGTCGCTAGAAGTGATAAA3'
L6sA Reverse:5 TTTATCACTTCTAGCGACGTAACCGTTTGT3'
Farward:5GGTGCCAAAGTGCATGATGGATTCCTAAGT3'
A110D Reverse:5’ACTTAGGAATCCATCATGCACTTTGGCACC3!
T Farward:5'CAAGTCGTGAACGATTTGTTCCCAGTGGTT3'
Reverse:5’AACCACTGGGAACAAATCGTTCACGACTTG3'
Farward:5'TTCCCAGTGGTTCAAGATCAATTGACGGCC3'
E129D Reverse:5'GGCCGTCAATTGATCTTGAACCACTGGGAAZ'
T184A Farward:5’AGAGTTGGCAATCCCGCCTTTGCCTATTAT3'
Reverse:5’ATAATAGGCAAAGGCGGGATTGCCAACTCT3!
Farward:5GACATTGTTCCACACCTACCACCACAATCA3'
V209L Reverse: S TGATTGTGGTGGTAGGTGTGGAACAATGTC3'
$223Y Farward:5'CACCCCGGCGTTGAATATTGGATTAAGTCC3'
Reverse:5’GGACTTAATCCAATATTCAACGCCGGGGTG3!
D262G Farward:5'CACTTATCCTACTTTGGGATTAATGAGGGG3'
Reverse:5'CCCCTCATTAATCCCAAAGTAGGATAAGTG3'
AL06C Farward:5’AAACCCGTCAAAGGTTGTAAAGTGCATGCCGGA3Z'
Reverse:5 TCCGGCATGCACTTTACAACCTTTGACGGGTTT3'
F185C Farward:5'GTTGGCAATCCCACATGTGCCTATTATGTTGAA3'
Reverse:5'TTCAACATAATAGGCACATGTGGGATTGCCAACS'
Farward:5’AAAGTGCATGCCGGATGTCTAAGTTCTTATGAA3Z'
F112€ Reverse:5 TTCATAAGAACTTAGACATCCGGCATGCACTTT3'
A149C Farward:5'CATAGTTTGGGTGGATGTCAAGCCTTACTAGCC3’
Reverse:5'GGCTAGTAAGGCTTGACATCCACCCAAACTATG3'
Farward: 5 TTTGCCTATTATGTTTGTTCCACTGGCATACCA3'
E190C Reverse:5 TGGTATGCCAGTGGAACAAACATAATAGGCAAA3Z'
E238C Farward:5'CAAATTTGTACTTCCTGTATTGAAACCAAAGAC3'
Reverse:5'GTCTTTGGTTTCAATACAGGAAGTACAAATTTG3'
RIZC Farward:5’AGGACTGTTCACAAGTGTGACATTGTTCCACAC3'

Reverse:5'GTGTGGAACAATGTCACACTTGTGAACAGTCCT3'
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L217C
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Al51

Farward:5’ATAGTCCCCTTCACCTGTTTATTAGACCACTTA3'
Reverse:5TAAGTGGTCTAATAAACAGGTGAAGGGGACTAT3!
Farward:5GGCAATCCCACATTTTGTTATTATGTTGAATCC3'
Reverse:5'GGATTCAACATAATAACAAAATGTGGGATTGCC3'
Farward:5'CAATCATTTGGGTTTTGTCACCCCGGCGTTGAA3'
Reverse:5' TTCAACGCCGGGGTGACAAAACCCAAATGATTG3'
Farward:5TCCACTGGCATACCATGTCAAAGGACTGTTCAC3'
Reverse:5'GTGAACAGTCCTTTGACATGGTATGCCAGTGGA3'
Farward:5'GGGTTTCTACACCCCTGTGTTGAATCTTGGATT3'
Reverse:5’AATCCAAGATTCAACACAGGGGTGTAGAAACCCS'
Farward:5'CAGGAGTTTACCAAGTGTGCTGGTATTGCTGCA3Z'
Reverse:5TGCAGCAATACCAGCACACTTGGTAAACTCCTG3'
Farward:5’AAGAACTTGTCAATATGTACGGTCGGAGGACCA3'
Reverse:5' TGGTCCTCCGACCGTACATATTGACAAGTTCTT3!
Farward:5'CAGAAGTGGGTTCCTTGTGGAAAGATCATCACA3'
Reverse: 5 TGTGATGATCTTTCCACAAGGAACCCACTTCTG3'
Farward:5'GTCTTGAGAAGTGATTGTCAGAAGACCATCTAC3'
Reverse:5'GTAGATGGTCTTCTGACAATCACTTCTCAAGAC3'
Farward:5’ACTTACAAAGTAATATGTACCGGTCATAGTTTG3'
Reverse:5'CAAACTATGACCGGTACATATTACTTTGTAAGT3'
Farward:5TTGGGTGGAGCACAATGTTTACTAGCCGGAATG3'
Reverse:5'CATTCCGGCTAGTAAACATTGTGCTCCACCCAA3'
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