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wt_HT1_urmutated sequence ACTGCECCOCCAGCOGOaTEAATCOT TCGACCATTA TCAAGDGCTOOCC 6095
5M_Full_Sequence ACTGCECCOCCAGCOGOATEAATCOT TCEACCATTA TCAAGDGCTOOCC SGE
LR S L L LR LI e R R L R L L L L L L e L L R L L] EELE L L L LR L L)
wt_HT1_urmutated_sequence TETTTEEACGTOCACAGAT A GCOCGCTACGATT TATCOGTTTCCEGAGT T 755
5M_Full_Sequence TETTTEEACETCCACAGAT ACCGCOOGCTACGATT TATCOGT T T OGGAGT T laze
LR S LR L L R L AL R L L e L R L R e R L L L] L L]
wt_HT1_urmutated_sequence GAATCAATOGETOCAAGCAAG COGAATACGTATTATT TGAGTT TCTCTACAGAACGEAL 815
5M_Full_Sequence GAATCAATOGGTGCAAGCAAG  COGAATACGTATTATT TGAGTT TCTCTACAGAACGEALC lase
LR R R L L L L L R L L e L R L L L S R L L L R L L L L R e L L)
wt_HT1_urmutated_sequence GTATCRCGEAGCGCTCACAGGAACATTATCCCGAAC TOGEAATEAATGCAT TCAGDGC 875
5M_Full_Sequence GTATCRCGEAGCGCTCACAGGAACATTATCCCGAAC TOGEAATEGAATGCAT TCAGDGC 1148
LR RS LR L L L L L e R L R L L L L S L L L R L L L R e L L)
wt_HT1_urmutated_sequence GETCETATGCGCTCCGTTTCTCGETTCGTALD CRACOCTOGGCATTERACGACCG 935
5M_Full_Sequence GETCETATECGCTCCGTTTCTCGETTCGTALD CRACOCTOGGCATTEACGACCG 1zea
LR R L L L L R R L R L e R LR R L L L L] LR LR R R L R L LA R R L L]
wt_HT1_urmutated_sequence ATEET TeEAGANCGATGGCAT TATCAATACGETTTCCATGAACGATC CARAGOGTREATC 945
5M_Full_Sequence ATEET TEEAGANCGATGRC AT TOTCAATACGETTT CCATGAACGG TCCAAAGTETEEATC 1z68
LR RS LR L L L L R L L L L L L L L L L R e L L)
wt_HT1_urmutated_sequence AR GATCOGATCGTEC O TATGACGEEACGT TRAAAAALGEOET TTOOAATGATATEGE 1as5
5M_Full_Sequence EBARCGATOOGATCOTEOCGTATACGGEACGT TRAAAAAMGGEGT TTERAATGATATGOGE 1328
LR R LR L L L L R e L R L L L L L L L L L R e L L)
wt_HT1_urmutated_sequence AR ET A AN GTOGACCAT T TGEALATCATOGGCGT TEACCCGAATCOGTCAT TTGATAT 1115
5M_Full_Sequence A ET A AN GTOGACCAT T TGEAMATCATOGGCGT TEACCCGAATCOGTCAT TTGATAT 1338
LR LR LR R R L L R L L L R L L e L L e R L L R R R L R e R L L)
wt_HT1_urmutated sequence TOECGCCTTT TATTTeC GG T T OGAGC AGT TEGCGAGLTTECAGCCTTAR - - - - - -~ - 1167
5M_Full_Sequence TCECGCCTTTTATTTECGGCTTGCOGAGCAGT TOGCGAGLTTOCAGCCTTAAMGAATTOCC 1448
LR L L L R L R e L L L L L L R R R L R L L R L L
wht_HT1_urmutated_ Sequence® —----mm oo m o e s e 1167
5M_Full_Sequence GEET A TOGAGC e G AT CETGACT A TERACEGATCTELCTOGOGCGTTACGTATA 1506
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Figure S1. DNA sequence alignments of 5M mutated lipase and original sequence of T1 lipase
for verification of mutation. The multiple sequences alignment was generated from
https://www.ebi.ac.uk/Tools/services/rest/clustalo/result/clustalo-120190408-165909-0083-
17877188-p2m/aln-clustal_num. The mutated sequences are marked in red boxes.
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Figure S2. Melting temperature (Tm) curve of wt-HT1 and 5M mutant lipases using Circular
Dichroism without calcium ion. (a) Temperature profile of wt-HT1 lipase. (b) Temperature profile
of 5M mutant lipase. Red arrow indicated the thermal denaturation point of lipases.
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Figure S3. Melting temperature (Tm) curve of wt-HT1 and 5M mutant lipases using Circular
Dichroism with the presence of 1 mM calcium ion. (a) Temperature profile of wt-HT1 lipase with
1 mM calcium ion. (b) Temperature profile of 5M mutant lipase with 1 mM calcium ion. Red
arrow indicated the thermal denaturation point of lipases.
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Figure S4. Oleic acid standard curve based on the method of Kwon and Rhee [59].
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