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1A532_K53_NNK GCTATCATTGCCGCGTATNNKCGTAAATCCCCGTCTGGTCTGG 

1A532_K53_rev ATACGCGGCAATGATAGC 

1A532_S58_NNK CGTATAAACGTAAATCCCCGNNKGGTCTGGATGTAGAACGTGATCC 

1A532_L60_NNK CGTATAAACGTAAATCCCCGTCTGGTNNKGATGTAGAACGTGATCCGATCG 

1A532_S58/L60_rev CGGGGATTTACGTTTATACG 

1A532_A147_NNK GTTCTTACGGCATGGAACCGNNKATTGTAATCAACGACGAAAATGACC 

1A532_V149_NNK GTTCTTACGGCATGGAACCGGCGATTNNKATCAACGACGAAAATGACC 

1A532_A147/V149_rev CGGTTCCATGCCGTAAGAAC 

1A532 A180_NNK GCTCGTTTCATCGAAATTNNKAGCCGCGATCTGGAAACTCTGG 

1A532_R182_NNK GCTCGTTTCATCGAAATTGCGAGCNNKGATCTGGAAACTCTGGAAATC 

1A532_A180/R182_rev AATTTCGATGAAACGAGC 

1A532_ Q211_NNK GTTGTCAAAGTTGCGTGGNNKGGCATCTCTGAACGTAACG 

1A532_ Q211_rev CCACGCAACTTTGACAAC 

L60_FP_wt CGTATAAACGTAAATCCCCGTCTGGTCTGGATGTAGAACGTGATCCGATCG 

L60_FP_T CGTATAAACGTAAATCCCCGTCTGGTACGGATGTAGAACGTGATCCGATCG 

A157_FP_wt GTTCTTACGGCATGGAACCGGCGATTGTAATCAACGACGAAAATGACC 

A157_FP_FY GTTCTTACGGCATGGAACCGTWTATTGTAATCAACGACGAAAATGACC 

A157_FP_W GTTCTTACGGCATGGAACCGTGGATTGTAATCAACGACGAAAATGACC 

A157_FP_M GTTCTTACGGCATGGAACCGATGATTGTAATCAACGACGAAAATGACC 

A180/R182_FP1 GCTCGTTTCATCGAAATTGCGAGCRKGGATCTGGAAACTCTGGAAATC 

A180/R182_FP2 GCTCGTTTCATCGAAATTWSTAGCRKGGATCTGGAAACTCTGGAAATC 

Q211_FP_wt CGTTGTCAAAGTTGCGTGGCAGGGCATCTCTGAACGTAACG 

Q211_FP_S CGTTGTCAAAGTTGCGTGGTCGGGCATCTCTGAACGTAACG 

Q211_FP_G CGTTGTCAAAGTTGCGTGGGGGGGCATCTCTGAACGTAACG 

1A532_A51_NNK GCAACATCACCGCTATCATTGCCNNKTATAAACGTAAATCCCCGTCTGG 

1A532_A51_rev GGCAATGATAGCGGTGATGTTGC 

1A532_K53_NNK GCTATCATTGCCGCGTATNNKCGTAAATCCCCGTCTGGTCTGG 

1A532_S56_NNK GCTATCATTGCCGCGTATAAACGTAAANNKCCGTCTGGTCTGGATGTAGAACG 

1A532_K53_rev ATACGCGGCAATGATAGC 

1A532_S58_NNK CGTATAAACGTAAATCCCCGNNKGGTCTGGATGTAGAACGTGATCC 

1A532_S58/L60_rev CGGGGATTTACGTTTATACG 

1A532_A81_NNK GGAACGTTACGCTGTAGGCCTGNNKATTGCGACCGAAGAAAAGTACTTTAACG 

1A532_A83_NNK GGAACGTTACGCTGTAGGCCTGGCGATTNNKACCGAAGAAAAGTACTTTAACG 



1A532_A81_rev CAGGCCTACAGCGTAACGTTCC  

1A532_F89_NNK CGATTGCGACCGAAGAAAAGTACNNKAACGGTAGCTACGAAACGCTGC 

1A532_F89_rev GTACTTTTCTTCGGTCGCAATCG 

1A532_L108_NNK  GCTCTGTTAGCATTCCGATTNNKATGTGGGACTTTATCGTGAAAGAGTCC 

1A532_W110_NNK GCTCTGTTAGCATTCCGATTCTGATGNNKGACTTTATCGTGAAAGAGTCC 

1A532_L108_rev AATCGGAATGCTAACAGAGC 

1A532_A131_NNK CCTGGGTGCAGATACCGTCNNKCTGATTGTTAAAATCCTGACC 

1A532_A131_rev GACGGTATCTGCACCCAGG 

1A532_L184_NNK GCTCGTTTCATCGAAATTTGTAGCCGCGATNNKGAAACTCTGGAAATCAACAAAG 

1A532_A180/R182_rev AATTTCGATGAAACGAGC 

1A532_W210_NNK CCAACGTTGTCAAAGTTGCGNNKTCGGGCATCTCTGAACGTAACG 

1A532_W210_rev CGCAACTTTGACAACGTTGG 

 

1A532_53/58_1 GCTATCATTGCCGCGTATADGCGTAAATCCCCGKSGGGTCTGGATGTAGAACGTGATCC 

1A532_53/58_2 GCTATCATTGCCGCGTATSTTCGTAAATCCCCGKSGGGTCTGGATGTAGAACGTGATCC 

1A532_53/58_3 GCTATCATTGCCGCGTATCATCGTAAATCCCCGKSGGGTCTGGATGTAGAACGTGATCC 

1A532_110_F GCTCTGTTAGCATTCCGATTCTGATGTTTGACTTTATCGTGAAAGAGTCC 

1A532_110_WG GCTCTGTTAGCATTCCGATTCTGATGKGGGACTTTATCGTGAAAGAGTCC 

1A532_184_L GCTCGTTTCATCGAAATTTGTAGCCGCGATTTAGAAACTCTGGAAATCAACAAAG 

1A532_184_F GCTCGTTTCATCGAAATTTGTAGCCGCGATTTTGAAACTCTGGAAATCAACAAAG 

1A532_210/211_1 CCAACGTTGTCAAAGTTGCGKSGTCTGGCATCTCTGAACGTAACG 

1A532_210/211_1 CCAACGTTGTCAAAGTTGCGKSGTGCGGCATCTCTGAACGTAACG 

1A532-lib7-F1 CTCTGCGTCGTCCGAGCTTCCRTGCCAGCCGTCAGCGCCCGATC 

1A532-lib7-R1 GAAGCTCGGACGACGCAGAG 

1A532-lib7-F2 GCATTCTGGAATTCAACAAGCRCAACATCACCGCTATCAYTGCCGCGTATAGGCGTAAATCC 

1A532-lib7-R2 CTTGTTGAATTCCAGAATGC 

1A532-lib7-F3 GGAAATCAACAAAGAAAACCAGMGCAAGCTGATCWCTATGATCCCGTCCAACGTTG 

1A532-lib7-R3 CTGGTTTTCTTTGTTGATTTCC 

1A532-lib7-F4 TTGAAGAGCTGCGTAAACYGGGTGTGAACGCCTTCGGC 

1A532-lib7-R4 TTTACGCAGCTCTTCAA 

1A532-lib7-F5  AAAATCAAGGAGTTTATCSTGGGCAGCATCGAGGRTCGTGGTCACCATCACCACC 

1A532-lib7-R5 CCTTGATTTTCTCCGGGTTGCKCATCAGGGAGGAGCYGATGCCGAAGGCGTTCACACC 

1A532-lib9-F1 CAAGCGCAACATCACCGCTAYTATTGCCGCATATAGGCG 

1A532-lib9-R1 CAAGCGCAACATCACCGCTA 

1A532-lib9-R1 TAGCGGTGATGTTGCGCTTG 

1A532-lib9-F2 CGTCGCGCTGATTGTTAAARTCCTGACCGAACRTGAACTGGAAAGCCTGCTGG 

1A532-lib9-R2 CGTCGCGCTGATTGTTAAA 

1A532-lib9-R2 TTTAACAATCAGCGCGACG 

1A532-lib9-F3 GGGGCGGCATCTCTGAACGTAMCGAAMTTGAAGAGCTGCGTAAACYGGGTGTGAACGCCTTCGGC 

1A532-lib9-R3 GGGGCGGCATCTCTGAACGTA 

1A532-lib9-R3 TACGTTCAGAGATGCCGCCCC 

1A532-lib9-F4 GGAGAAAATCAAGGAGTTTATCSTGGGCAGCATCGAGGRTCGTGGTCAC 

1A532-lib9-R4 GACAGCATCGAGGRTCGTGGTCACCRTCACCACCACCATTAGGGGATCCGGC 

1A532-lib9-R4 GAGCCGGATCCCCTAATGGTGGTGGTGAYGGTGACCACGAYCCTCGATGCTG 



 

 

1A10-178Q CATCGGTGCTCGTTTCATCCAAATTTGTAGCCGCGATTTTG 

1A10-178Q-rev GATGAAACGAGCACCGATG 

1A10-157A GTTCTTACGGCATGGAACCGGCTATTGTAATCAACGACGAAAATG 

1A10-157A-rev CGGTTCCATGCCGTAAGAAC 

1A10-157F GTTCTTACGGCATGGAACCGTTTATTGTAATCAACGACGAAAATG 

1A10-157F-rev CGGTTCCATGCCGTAAGAAC 

1A10-180A GCTCGTTTCATCGAAATTGCTAGCCGCGATTTTGAAACTC 

1A10-180A-rev AATTTCGATGAAACGAGC 

1A10-180S GCTCGTTTCATCGAAATTTCTAGCCGCGATTTTGAAACTC 

1A10-180S-rev AATTTCGATGAAACGAGC 
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MPRYLKGWLK DVVQLSLRRP SFRASRQRPI ISLNERILEF NKRNITAIIA AYKRKSPSGL 

DVERDPIEYS KFMERYAVGL AIATEEKYFN GSYETLRKIA SSVSIPILMW DFIVKESQID 

DAYNLGADTV ALIVKILTER ELESLLEYAR SYGMEPAIVI NDENDLDIAL RIGARFIEIA 

SRDLETLEIN KENQRKLISM IPSNVVKVAW QGISERNEIE ELRKLGVNAF GIGSSLMRNP 

EKIKEFILGS IEGRGHHHHH H 

 

MPRYLKGWLK DVVQLSLRRP SFRASRQRPI ISLNERILEF NKRNITAIIA AYRRKSPCGL 

DVERDPIEYS KFMERYAVGL AIATEEKYFN GSYETLRKIA SSVSIPILMW DFIVKESQID 

DAYNLGADTV ALIVKILTER ELESLLEYAR SYGMEPYIVI NDENDLDIAL RIGARFIEIC 

SRDFETLEIN KENQRKLISM IPSNVVKVAW GGISERNEIE ELRKLGVNAF GIGSSLMRNP 

EKIKEFILGS IEGRGHHHHH H 

 

MPRYLKGWLK DVVQLSLRRP SFHASRQRPI ISLNERILEF NKRNITATIA AYRRKSPCGL 

DVERDPIEYS KFMERYAVGL AVATEEKYFN GSYETLRKIA SSVSIPILMW DFIVKESQID 

DAYNLGADTV ALIVKILTER ELESLLEYAR SYGMEPYIVI NDENDLDIAL RIGARFIEIC 

SRDFETLEIN KENQRKLISM IPSNVVKVAW GGISERNELE ELRKLGVNAF GIGSSLLSNP 

EKIKEFIVGS IEDRGHRHHH H 



 

𝑘uncat = 𝑘OH− ∙ c(OH−)
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Cyc0: 1A53-2 

CycX: Cyc0 E178Q  

Cyc3: Cyc0 K53E D111N A157L L184S Q211R 

Cyc5: Cyc0 A51G K53E S58W A83C R97H D111N A157L A180S L184S Q211V 
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1A532_A147_NNK GTTCTTACGGCATGGAACCGNNKATTGTAATCAACGACGAAAATGACC 

1A532_A147/V149_REV CGGTTCCATGCCGTAAGAAC 

1A532_K53_NNK GCTATCATTGCCGCGTATNNKCGTAAATCCCCGTCTGGTCTGG 

1A532_K53_REV ATACGCGGCAATGATAGC  

1A532_S58_NNK CGTATAAACGTAAATCCCCGNNKGGTCTGGATGTAGAACGTGATCC 

1A532_S58/L60_REV CGGGGATTTACGTTTATACG 

1A532 A180_NNK GCTCGTTTCATCGAAATTNNKAGCCGCGATCTGGAAACTCTGG 

1A532_A180/R182_REV AATTTCGATGAAACGAGC  

1A532_L184_NNK GCTCGTTTCATCGAAATTTGTAGCCGCGATNNKGAAACTCTGGAAATCAACAAAG 

CYC3-1F CCGCTATCATTGCCGCGTATRAACGTAAATCCCCGKYTGGTCTGGATGTAGAACGTG 

CYC3-1R ATACGCGGCAATGATAGCGG 

CYC3-2F GCATTCCGATTCTGATGTGGRATTTTATCGTGAAAGAGTCCC 

CYC3-2R  CCACATCAGAATCGGAATGC 

CYC3-3F1 GCTCGTTTCATCGAAATTGCTAGCCGCGATTYAGAAACTCTGGAAATCAACAAAG 

CYC3-3F2 GCTCGTTTCATCGAAATTTDTAGCCGCGATTYAGAAACTCTGGAAATCAACAAAG 

CYC3-3R AATTTCGATGAAACGAGC 

CYC3-4F CCAACGTTGTCAAAGTTGCGYGGCRGGGCATCTCTGAACGTAACG 

CYC3-4R CGCAACTTTGACAACGTTGG 

CYC4-NNK1 CATCACCGCTATCATTGCCNNKTATGAACGTAAATCCCCGTC 

CYC4-NNK2 CATCACCGCTATCATTGCCGCGTATNNKCGTAAATCCCCGTCTGGTCTG 

CYC4-REV12 GGCAATGATAGCGGTGATG 

CYC4-NNK3 CATTGCCGCGTATAAACGTAAANNKCCGTCTGGTCTGGATGTAGAAC 

CYC4-NNK4 CATTGCCGCGTATAAACGTAAATCCCCGNNKGGTCTGGATGTAGAACGTG 

CYC4-REV34 TTTACGTTTATACGCGGCAATG 

CYC4-NNK5 GGAACGTTACGCTGTAGGCCTGNNKATTGCGACCGAAGAAAAGTAC 

CYC4-NNK6 GGAACGTTACGCTGTAGGCCTGGCGATTNNKACCGAAGAAAAGTACTTTAACG 

CYC4-REV56 CATTGCCGCGTATAAACGTAAA 

CYC4-NNK7 GATTGCGACCGAAGAAAAGTACNNKAACGGTAGCTACGAAACGC 

CYC4-REV7 GTACTTTTCTTCGGTCGCAATC 

CYC4-NNK8 GCTCTGTTAGCATTCCGATTNNKATGTGGAATTTTATCGTGAAAG 

CYC4-REV8 AATCGGAATGCTAACAGAGC 

CYC4-NNK9 CCTGGGTGCAGATACCGTCNNKCTGATTGTTAAAATCCTGAC 

CYC4-REV9 GACGGTATCTGCACCCAGG 

CYC4-NNK10 GTTCTTACGGCATGGAACCGNNKATTGTAATCAACGACGAAAATG 

CYC4-NNK11 GTTCTTACGGCATGGAACCGTTGATTNNKATCAACGACGAAAATGACC 

CYC4-REV101 CGGTTCCATGCCGTAAGAAC 

CYC4-NNK12 GTGCTCGTTTCATCGAAATTNNKAGCCGCGATTCAGAAACTCTGG 

CYC4-NNK13 GTGCTCGTTTCATCGAAATTGCTAGCNNKGATTCAGAAACTCTGGAAATC 

CYC4-NNK14 GTGCTCGTTTCATCGAAATTGCTAGCCGCGATNNKGAAACTCTGGAAATCAAC 

CYC4-REV1234 AATTTCGATGAAACGAGCAC 

CYC4-NNK15 CGTTGTCAAAGTTGCGTGGNNKGGCATCTCTGAACGTAACG 

CYC4-REV15 CCACGCAACTTTGACAACG 

CYC5-F1G-1 CATCACCGCTATCATTGCCGSGTATRAGCGTAAAATGCCGTBGGGTCTGGATGTAGAACGTG 

CYC5-F1G-2 CATCACCGCTATCATTGCCGSGTATRAGCGTAAATCTCCGTBGGGTCTGGATGTAGAACGTG 

CYC4-REV12 GGCAATGATAGCGGTGATG 

CYC4-F2G CGGTAGCTACGAAACGCTGCRTAAAATCGCTAGCTCTGTTAGC 

CYC4-REV9G CAGCGTTTCGTAGCTACCG 

CYC5-F3-1 GTGCTCGTTTCATCGAAATTKCTAGCCGCGATTCAGAAACTCTGGAAATC 

CYC5-F3-2 GTGCTCGTTTCATCGAAATTKCTAGCGTTGATTCAGAAACTCTGGAAATC 

CYC4-REV1234 AATTTCGATGAAACGAGCAC 
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hCAII-94H CCTATCGTCTGATCCAGTTCCACTTTCATTGGGGTAGCTTAGATGG 

hCAII-94r GAACTGGATCAGACGATAGG 

hCAII-121V CGCCGCGGAATTACACTTAGTTCATTGGAACACTAAGTATGG 

hCAII-121r TAAGTGTAATTCCGCGGCG 

hCAII-134V GTATGGCGATTTTGGCAAAGCAGTGCAGCAGCCTGATGGCCTGGC 

hCAII-134r TGCTTTGCCAAAATCGCCATAC 

hCAII-142V CAGCAGCCTGATGGCCTGGCCGTTCTGGGCATCTTTTTAAAAGTGG 

hCAII-142r GGCCAGGCCATCAGGCTGCTG 

 

HCAII-94C CCTATCGTCTGATCCAGTTCTGCTTTCATTGGGGTAGCTTAGATGGACAGG 

HCAII-94D CCTATCGTCTGATCCAGTTCGATTTTCATTGGGGTAGCTTAGATGGACAGG 

HCAII-94E CCTATCGTCTGATCCAGTTCGAGTTTCATTGGGGTAGCTTAGATGGACAGG 

HCAII-96C CCTATCGTCTGATCCAGTTCCACTTTTGTTGGGGTAGCTTAGATGGACAGG 

HCAII-96D CCTATCGTCTGATCCAGTTCCACTTTGATTGGGGTAGCTTAGATGGACAGG 

HCAII-96E CCTATCGTCTGATCCAGTTCCACTTTGAATGGGGTAGCTTAGATGGACAGG 

HCAII-94REV GAACTGGATCAGACGATAGG 

HCAII-107C GCTTAGATGGACAGGGCTCGGAATGTACCGTTGACAAAAAGAAATACG 

HCAII-107D GCTTAGATGGACAGGGCTCGGAAGATACCGTTGACAAAAAGAAATACG 

HCAII-107E GCTTAGATGGACAGGGCTCGGAAGAAACCGTTGACAAAAAGAAATACG 

HCAII-107REV TTCCGAGCCCTGTCCATCTAAGC 

HCAII-119C GAAATACGCCGCGGAATTATGCTTAGATCATTGGAACACTAAGTG 

HCAII-119D GAAATACGCCGCGGAATTAGATTTAGATCATTGGAACACTAAGTG 

HCAII-119E GAAATACGCCGCGGAATTAGAATTAGATCATTGGAACACTAAGTG 

HCAII-119REV TAATTCCGCGGCGTATTTC 

 

HCAII-AVITAG TAAGCTCGAGAACCTGTATTTTCAGGGCCTGAATGACATTGAAGCGCAG 

HCAII-AVITAG_REV GCTGACTAGTCATTATTCATGCCACTCGATTTTCTGCGCTTCAATGTCATTC 

 

HCAII–AVITAG2 TAAGCTCGAGCATCATCACCATCACCATGGCCTGAATGACATTGAAGCGCAG 

HCAII–AVITAG2_REV  GCTGACTAGTCATTATTCATGCCACTCGATTTTCTGCGCTTCAATGTCATTC 

 

HCAII-65NNK CGTATCCTGAATAACGGACATNNKTTTAACGTCGAATTCGATGATTCGC 

HCAII-67NNK CGTATCCTGAATAACGGACATGCGTTTNNKGTCGAATTCGATGATTCGC 

HCAII-65R ATGTCCGTTATTCAGGATACG 

HCAII-92NNK GACGGTACCTATCGTCTGATCNNKTTCCACTTTCATTGGGGTAGC 

HCAII-92R GATCAGACGATAGGTACCGTC 

HCAII-121NNK CGCCGCGGAATTACACTTANNKCATTGGAACACTAAGTATGG 

HCAII-121R TAAGTGTAATTCCGCGGCG 

HCAII-142NNK CAGCAGCCTGATGGCCTGGCCNNKCTGGGCATCTTTTTAAAAGTGG 

HCAII-142R GGCCAGGCCATCAGGCTGCTG 

 

HCAII-198NNK CTGGACCTACCCAGGTAGTNNKACGACCCCGCCGCTGTTAGAATG 

HCAII-199NNK CTGGACCTACCCAGGTAGTATGNNKACCCCGCCGCTGTTAGAATG 

HCAII-200NNK CTGGACCTACCCAGGTAGTATGACGNNKCCGCCGCTGTTAGAATGCGTG 

HCAII-201NNK CTGGACCTACCCAGGTAGTATGACGACCNNKCCGCTGTTAGAATGCGTGAC 

HCAII-202NNK CTGGACCTACCCAGGTAGTATGACGACCCCGNNKCTGTTAGAATGCGTGACATG 

HCAII-198R CTGGACCTACCCAGGTAGT 





pKTCTET-0: 

5’- NdeI - Protein of interest (POI) - XhoI - His6 tag - Stop3 - SpeI - 3‘

5‘- CAT ATG - POI - CTC GAG CAC CAC CAC CAC CAC CAC TAA TAA TGA CTA GTC -3‘

pAvi:

5’- NdeI - Protein of interest (POI) - XhoI – TEV site – Avi tag - Stop2 - SpeI - 3‘

5‘- CAT ATG - POI - CTC GAG AAC CTG TAT TTT CAG GGC CTG AAT GAC ATT GAA GCG CAG AAA ATC GAG 
    TGG CAT GAA TAA TGA CTA GTC -3‘

pAvi2: 

5’- NdeI - Protein of interest (POI) - XhoI - His6 tag – Avi tag -  Stop2 - SpeI - 3‘ 

5‘- CAT ATG - POI - CTC GAG CAT CAT CAC CAT CAC CAT GGC CTG AAT GAC ATT GAA GCG CAG AAA ATC  
    GAG TGG CAT GAA TAA TGA CTA GTC -3‘ 
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