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Figure S1 Comparison of the reactions of FPP (a) and S1 (b) catalyzed by Cop2. 
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Figure S2 Product distributions in % with the enzymes indicated and 300 M of FPP including error bars. 

 

 

 

 

Figure S3 Product formation of Cop2 with FPP, using Michaelis-Menten kinetics for curve fitting with the 

software Prism. 
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Figure S4 Product formation of 17H2 with FPP, using Michaelis-Menten kinetics for curve fitting with the 

software Prism. 
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Nucleotide and amino acid sequences (base pair mutations highlighted in yellow, amino acid 

mutations highlighted in green) 

Figure S5 Nucleotide sequence of full-length, wild-type Cop2 

ATGCCAAGTCCCGCGGGAGCGCTTCCCAAGTCCTTCATACTTCCCGACCTGGTCAACGACTGCCCATTCCCCCTTCGAGTCAACC
CACTCTGCGACGAGGTTGGGAGACTATCCGAGCAATGGTTCCTCCGCTATGCAAATTATTCGCCCCCTCGGGCAGTGGCGTTTA
TGGCACTCAAAGCGGGCGAGCTCACTGCTGCATGCTACCCAGATGCCGATGCCTTCCATCTCCGAGTCAGCGACGACTTCATG
AACTTCCTCTTCAATGCCGACGATTGGCTAGACGACTTCGACATTGAGGACACGTACGGGCTGGCCAATTGTACTGTTCGAGCC
CTGCGCGACCCAGTCAACTTCATTACTGATAAACGCGCAGGACTAATGACGAAATCATATTTTTCTCGATTCCTGAAGACCGCT
GGGCCTCGCTGTACAGAGCGCTTTATCCAAACGTTGGCGCTCTACTTTGAATCAGTAGTAACGCAAAAGCAAGCTCGTAACAA
TGGCACTTTGCCCGATTTAGAGAGCTACATCACCATTCGAAGGAATAACAGCGGCTGTAAACCTTGTTATGCACTCATCGAGTT
CTGTGCTGGCATTGATTTGCCGGACGAGGTTATCAATCACCCAATTATTCAATCGCTCGAAGATGCTTCGAATGACCTTATTGCT
TGGTCGAACGATATCTTCTCTTTCAACAGGGAGCAATCTCGCCATGACAGCTTCAACATGGTTTCCATCGTTATGCACCAGAAG
GGCTTTGCGCTTCAGGAAGCTGTCAACTTTGTTGGAGAGCTTTGTAAAAAGGCGATGGAACGTTTTCAGGCGGATAAGAGGA
ATCTCCCTTCATGGGGTCCAGAGATTGACGGGGAGGTCGCAATGTATGTTGATGGGCTGCAGAATTGGATAGTCGGGTCTCTA
AATTGGTCCATCGACGGGACAGAGCGCTATTTCGGCAAAGACGGGCCTGGAATAAAGAAGCATAGAATAGTCAAGCTATTCC
CCAAGCGCCCATTGAAAACACCTGCTGTGCGGGTTTTGGCCTAA 
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 Figure S6 Amino acid sequence of full-length, wild-type Cop2 
 
MHHHHHHPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRYANYSPPRAVAF
MALKAGELTAACYPDADAFHLRVSDDFMNFLFNADDWLDDFDIEDTYGLANCTVRALRDPVNF
ITDKRAGLMTKSYFSRFLKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRNN
SGCKPCYALIEFCAGIDLPDEVINHPIIQSLEDASNDLIAWSNDIFSFNREQSRHDSFNMVSIVMH
QKGFALQEAVNFVGELCKKAMERFQADKRNLPSWGPEIDGEVAMYVDGLQNWIVGSLNWSID
GTERYFGKDGPGIKKHRIVKLFPKRPLKTPAVRVLA- 
 
 

 Figure S7 Nucleotide sequence of full-length 17H2 
 
ATGCCAAGTCCCGCGGGAGCGCTTCCCAAGTCCTTCATACTTCCCGACCTGGTCAACGACTGCCCATTCCCCCTTCGAGTCAACC
CACTCTGCGACGAGGTTGGGAGACTATCCGAGCAATGGTTCCTCCGCTATGCAAATTATTCGCCCCCTCGGGCAGTGGCGTTTA
TGGCACACAAAGCGGGCGAGCTCGCTGCTGCATGCTACCCAGATGCCGATGCCTTCCATCTCCGAGTCAGCGACGACTTCATG
AACTTCCTCTTCAATGCCGACGATTGGCTAGACGACTTCGACATTGAGGACACGTACGGGCTGGCCAATTGTACTGTTCGAGCC
CTGCGCGACCCAGTCAACTTCATTACTGATAAACGCGCAGGACTAATGACGAAATCATATTTTTCTCGATTCCTGAAGACCGCT
GGGCCTCGCTGTACAGAGCGCTTTATCCAAACGTTGGCGCTCTACTTTGAATCAGTAGTAACGCAAAAGCAAGCTCGTAACAA
TGGCACTTTGCCCGATTTAGAGAGCTACATCACCATTCGAAGGAATAACAGCGGCTGTAAACCTTGTTATGCACTCATCGAGTT
CTGTGCTGGCATTGATTTGCCGGACGAGGTTATCAATCACCCAATTATTCAATCGCTCGAAGATGCTTCGAATGACCTTATTGCT
TGGTCGAACGATATCTTCTCTTTCAACAGGGAGCAATCTCGCCATGACAGCTTCAACATGGTTTCCATCGTTATGCACCAGAAG
GGCTTTGCGCTTCAGGAAGCTGTCAACTTTGTTGGAGAGCTTTGTAAAAAGGCGATGGAACGTTTTCAGGCGGATAAGAGGA
ATCTCCCTTCATGGGGTCCAGAGATTGACGGGGAGGTCGCAATGTATGTTGATGGGCTGCAGAATTGGATAGTTGGGTCTCTA
AATTGGTACATCGACGGGACAGAGCGCTATTTCGGCAAAGACGGGCCTGGAATAAAGAAGCATAGAATAGTCAAGCTATTCC
CCAAGCGCCCATTGAAAACACCTGCTGTGCGGGTTTTGGCCTAA 

 
 

 Figure S8 Amino acid sequence of full-length 17H2 
 
MHHHHHHPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRYANYSPPRAVAF
MAHKAGELAAACYPDADAFHLRVSDDFMNFLFNADDWLDDFDIEDTYGLANCTVRALRDPVN
FITDKRAGLMTKSYFSRFLKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRN
NSGCKPCYALIEFCAGIDLPDEVINHPIIQSLEDASNDLIAWSNDIFSFNREQSRHDSFNMVSIVM
HQKGFALQEAVNFVGELCKKAMERFQADKRNLPSWGPEIDGEVAMYVDGLQNWIVGSLNWYI
DGTERYFGKDGPGIKKHRIVKLFPKRPLKTPAVRVLA- 
 
 
 

 Figure S9 Nucleotide sequence of full-length L59H 
 
ATGCCAAGTCCCGCGGGAGCGCTTCCCAAGTCCTTCATACTTCCCGACCTGGTCAACGACTGCCCATTCCCCCTTCGAGTCAACC
CACTCTGCGACGAGGTTGGGAGACTATCCGAGCAATGGTTCCTCCGCTATGCAAATTATTCGCCCCCTCGGGCAGTGGCGTTTA
TGGCACACAAAGCGGGCGAGCTCACTGCTGCATGCTACCCAGATGCCGATGCCTTCCATCTCCGAGTCAGCGACGACTTCATG
AACTTCCTCTTCAATGCCGACGATTGGCTAGACGACTTCGACATTGAGGACACGTACGGGCTGGCCAATTGTACTGTTCGAGCC
CTGCGCGACCCAGTCAACTTCATTACTGATAAACGCGCAGGACTAATGACGAAATCATATTTTTCTCGATTCCTGAAGACCGCT
GGGCCTCGCTGTACAGAGCGCTTTATCCAAACGTTGGCGCTCTACTTTGAATCAGTAGTAACGCAAAAGCAAGCTCGTAACAA
TGGCACTTTGCCCGATTTAGAGAGCTACATCACCATTCGAAGGAATAACAGCGGCTGTAAACCTTGTTATGCACTCATCGAGTT
CTGTGCTGGCATTGATTTGCCGGACGAGGTTATCAATCACCCAATTATTCAATCGCTCGAAGATGCTTCGAATGACCTTATTGCT
TGGTCGAACGATATCTTCTCTTTCAACAGGGAGCAATCTCGCCATGACAGCTTCAACATGGTTTCCATCGTTATGCACCAGAAG
GGCTTTGCGCTTCAGGAAGCTGTCAACTTTGTTGGAGAGCTTTGTAAAAAGGCGATGGAACGTTTTCAGGCGGATAAGAGGA
ATCTCCCTTCATGGGGTCCAGAGATTGACGGGGAGGTCGCAATGTATGTTGATGGGCTGCAGAATTGGATAGTCGGGTCTCTA



S5 
 

AATTGGTCCATCGACGGGACAGAGCGCTATTTCGGCAAAGACGGGCCTGGAATAAAGAAGCATAGAATAGTCAAGCTATTCC
CCAAGCGCCCATTGAAAACACCTGCTGTGCGGGTTTTGGCCTAA 

 
 

 Figure S10 Amino acid sequence of full-length L59H 
 
MHHHHHHPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRYANYSPPRAVAF
MAHKAGELTAACYPDADAFHLRVSDDFMNFLFNADDWLDDFDIEDTYGLANCTVRALRDPVNF
ITDKRAGLMTKSYFSRFLKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRNN
SGCKPCYALIEFCAGIDLPDEVINHPIIQSLEDASNDLIAWSNDIFSFNREQSRHDSFNMVSIVMH
QKGFALQEAVNFVGELCKKAMERFQADKRNLPSWGPEIDGEVAMYVDGLQNWIVGSLNWSID
GTERYFGKDGPGIKKHRIVKLFPKRPLKTPAVRVLA- 
 
 
 
 

 Figure S11 Nucleotide sequence of full-length T65A 
 
ATGCCAAGTCCCGCGGGAGCGCTTCCCAAGTCCTTCATACTTCCCGACCTGGTCAACGACTGCCCATTCCCCCTTCGAGTCAACC
CACTCTGCGACGAGGTTGGGAGACTATCCGAGCAATGGTTCCTCCGCTATGCAAATTATTCGCCCCCTCGGGCAGTGGCGTTTA
TGGCACTCAAAGCGGGCGAGCTCGCTGCTGCATGCTACCCAGATGCCGATGCCTTCCATCTCCGAGTCAGCGACGACTTCATG
AACTTCCTCTTCAATGCCGACGATTGGCTAGACGACTTCGACATTGAGGACACGTACGGGCTGGCCAATTGTACTGTTCGAGCC
CTGCGCGACCCAGTCAACTTCATTACTGATAAACGCGCAGGACTAATGACGAAATCATATTTTTCTCGATTCCTGAAGACCGCT
GGGCCTCGCTGTACAGAGCGCTTTATCCAAACGTTGGCGCTCTACTTTGAATCAGTAGTAACGCAAAAGCAAGCTCGTAACAA
TGGCACTTTGCCCGATTTAGAGAGCTACATCACCATTCGAAGGAATAACAGCGGCTGTAAACCTTGTTATGCACTCATCGAGTT
CTGTGCTGGCATTGATTTGCCGGACGAGGTTATCAATCACCCAATTATTCAATCGCTCGAAGATGCTTCGAATGACCTTATTGCT
TGGTCGAACGATATCTTCTCTTTCAACAGGGAGCAATCTCGCCATGACAGCTTCAACATGGTTTCCATCGTTATGCACCAGAAG
GGCTTTGCGCTTCAGGAAGCTGTCAACTTTGTTGGAGAGCTTTGTAAAAAGGCGATGGAACGTTTTCAGGCGGATAAGAGGA
ATCTCCCTTCATGGGGTCCAGAGATTGACGGGGAGGTCGCAATGTATGTTGATGGGCTGCAGAATTGGATAGTCGGGTCTCTA
AATTGGTCCATCGACGGGACAGAGCGCTATTTCGGCAAAGACGGGCCTGGAATAAAGAAGCATAGAATAGTCAAGCTATTCC
CCAAGCGCCCATTGAAAACACCTGCTGTGCGGGTTTTGGCCTAA 

 
 

 Figure S12 Amino acid sequence of full-length T65A 
 
MHHHHHHPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRYANYSPPRAVAF
MALKAGELAAACYPDADAFHLRVSDDFMNFLFNADDWLDDFDIEDTYGLANCTVRALRDPVNF
ITDKRAGLMTKSYFSRFLKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRNN
SGCKPCYALIEFCAGIDLPDEVINHPIIQSLEDASNDLIAWSNDIFSFNREQSRHDSFNMVSIVMH
QKGFALQEAVNFVGELCKKAMERFQADKRNLPSWGPEIDGEVAMYVDGLQNWIVGSLNWSID
GTERYFGKDGPGIKKHRIVKLFPKRPLKTPAVRVLA- 
 
 
 

 Figure S13 Nucleotide sequence of full-length S310Y 
 
ATGCCAAGTCCCGCGGGAGCGCTTCCCAAGTCCTTCATACTTCCCGACCTGGTCAACGACTGCCCATTCCCCCTTCGAGTCAACC
CACTCTGCGACGAGGTTGGGAGACTATCCGAGCAATGGTTCCTCCGCTATGCAAATTATTCGCCCCCTCGGGCAGTGGCGTTTA
TGGCACTCAAAGCGGGCGAGCTCACTGCTGCATGCTACCCAGATGCCGATGCCTTCCATCTCCGAGTCAGCGACGACTTCATG
AACTTCCTCTTCAATGCCGACGATTGGCTAGACGACTTCGACATTGAGGACACGTACGGGCTGGCCAATTGTACTGTTCGAGCC
CTGCGCGACCCAGTCAACTTCATTACTGATAAACGCGCAGGACTAATGACGAAATCATATTTTTCTCGATTCCTGAAGACCGCT
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GGGCCTCGCTGTACAGAGCGCTTTATCCAAACGTTGGCGCTCTACTTTGAATCAGTAGTAACGCAAAAGCAAGCTCGTAACAA
TGGCACTTTGCCCGATTTAGAGAGCTACATCACCATTCGAAGGAATAACAGCGGCTGTAAACCTTGTTATGCACTCATCGAGTT
CTGTGCTGGCATTGATTTGCCGGACGAGGTTATCAATCACCCAATTATTCAATCGCTCGAAGATGCTTCGAATGACCTTATTGCT
TGGTCGAACGATATCTTCTCTTTCAACAGGGAGCAATCTCGCCATGACAGCTTCAACATGGTTTCCATCGTTATGCACCAGAAG
GGCTTTGCGCTTCAGGAAGCTGTCAACTTTGTTGGAGAGCTTTGTAAAAAGGCGATGGAACGTTTTCAGGCGGATAAGAGGA
ATCTCCCTTCATGGGGTCCAGAGATTGACGGGGAGGTCGCAATGTATGTTGATGGGCTGCAGAATTGGATAGTCGGGTCTCTA
AATTGGTACATCGACGGGACAGAGCGCTATTTCGGCAAAGACGGGCCTGGAATAAAGAAGCATAGAATAGTCAAGCTATTCC
CCAAGCGCCCATTGAAAACACCTGCTGTGCGGGTTTTGGCCTAA 

 
 
 

 Figure S14 Amino acid sequence of full-length S310Y 
 
MHHHHHHPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRYANYSPPRAVAF
MALKAGELTAACYPDADAFHLRVSDDFMNFLFNADDWLDDFDIEDTYGLANCTVRALRDPVNF
ITDKRAGLMTKSYFSRFLKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRNN
SGCKPCYALIEFCAGIDLPDEVINHPIIQSLEDASNDLIAWSNDIFSFNREQSRHDSFNMVSIVMH
QKGFALQEAVNFVGELCKKAMERFQADKRNLPSWGPEIDGEVAMYVDGLQNWIVGSLNWYID
GTERYFGKDGPGIKKHRIVKLFPKRPLKTPAVRVLA- 


