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Fig. 1: Polynucleotide sequences

Fig. 1 A shows the nucleotide sequence of the coding region of the ssn6-like gene of P.
Pastoris (SEQ ID. NO: 1).

ATGAACGAACCTTCACAGCCTCCGCCAGTGACACTGGAAGTGAGGCATGATCCCGTACCAACGTCTCAAGCTGACTCCCAGCAACGGAAAG
TGGTATATGATAAACAACTCGAGTTTCGCAAGATAGCTGTCTCCACTTGGCTAGCGCTCGGATCCATGGCTCACGAAGTCCACTTGTACCA
GCTGGCAATTGATTCGTTCGATTTTGCCCTCCAAAATGATCCATTCAACGAGAAGGCTCTTTGTGGACTCGCAGCTGCATTGAGGGCTATG
GATCTGGTCAAGGACCAAACAGACGGTACCGCAGCGGCCCTGGATGTTATCAACGACCTTTTATCACGCTCATCAGAGCTTTACAAAGATC
CATCTATCTGGAGAGAAGCTGCCGAATGCTATCTACTCTTAAACAACACAACGAATGCCATGGAGGCCCTACAAAGATGTATTCAATTAAC
TCCCAACAACTCTGCATTATGGT TACTTAAAGGACAAACATTGATGGCCGCAGGTTCCAAACATGAGGCCGTCGATGCACTGAACACAGCC
TTGGTGAAACTCCCCAATGACGT TGCAGACTATACAAAAGAAGAGATTGACGTGGCCCGTTCCACCCACTCAGAATTTGCCTCCGTTCTTG
CTGCGGAGGGCAACATCGAAGCTGCCAGGGATGAGT TGGAGGCCACTTTGGCTCTTCCGCCTCCCTCTTCTTCCCGCTTCACAGAGTATTC
CTCTCTTTGGTGCGCCCTCATTAGTGCTAATGAGCGCCTTGGAGATATGGCCAAGGCAGTGCGCGTCTGTGAGGAGGCATCTGGACTGTTA
GGATTCGAGCCATGCATATATATATGCCACGCATACTTGTTGCTACTACCGAACAGTCACGTATTTAACCCACAGTCTGCTTGTGTCCTGC
TTCGGCAAGTTGTTAATTCGGAAAGCAACGACTTTCTACCATGGTTTTTACTTGGTGAGGCT TATCAAATGCTGCGCCAACCAAGCGAGGC
CTACGAAGCATTCCAGTTGGCCTTGAAAAGGGCTCCAAACCACACAATTGTATGGCTTGCAGTGGGAAACCTTTATGCCGAACTGGGCCAG
CTGGCTGATGCCCTTAGCGCGTATATGTTTGTCATCAAACGTGAAACAGAACAAGAACAAGAGAGCAAGATTTTGCTCTCATTTGCTTGGG
AGGGTCTTTCATCGGTGTACGAAAAGTGTCATGGTCAGT TGGCTGACTCTATAGAGGCCTGTATGAAGTCAAGCAGCTATGCAAGCCAAGC
GGGTGATAGCTCTCGGGCAAATTTCTTGAACTCGCGATTGGAAACTTTACGAAGAGTGGTATCTGGAGAGATTCCGCTTTCTGATTACAGA
CCAAGCACATGTTGTCAATCTCCGTTATATTTACTGCGAGATCTTACTTCACTGAGTATATCTGAAAGAGAAAATTTGGCCAATGCTTCGT
TAGATGACATCGCATCCGCTCCAGAAATCAAGAGTAGCAGCAAGAAGCGAACTGACACTTCGAGACCAATGCCTCCCTACCCGTCTCACTC
CGCAAATAACTATAACCTACCATCCGAAGATTCACAGCCACAGCGACAGAACTTACCAGTTCACTCACTCCCTAACGTTCCATTAGCACAG
CAACAGCGTGTGCATGCTCCGGCAAACAAGAACTTGTCCCCAAGCGCCGATCAGAGATTCTCAATTGCAACCCATCCTCCTGTTGLLCCCCC
CCACAAATTTCCCCTCGTCCTGCTTCACCACAGTTACAACAACAACAGCAACAACAGCAGCAACAGTTTCAACCACAAAACTATCAGCACT
ATGCGCCTTCACCAATGTACCCACCTTCCCAACAATCCCCATTCCCTGA

Fig. 1 B shows the nucleotide sequence of the LLP promoter of P. Pastoris, 605 bp 3’ from
the ATG start codon of LLP (SEQ ID NO: 2)

ACAAAATGGCCAAGCTGGGAAACGGGATTTGGTGGAACTTTATTATTCTTTCTACGATCCAAGCATTATGTTGTGGAACAAAGCGAATACT
CTTATTAGCTGGTAATTGAGCGAGT TGAAAAAATCAAGTCTATTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCG
ATCTTTTTCAAATATCCAATTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCA
AAAATGGTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTAT
GCTCTTGTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAG
ATTTTACCGAATTCGCATTGCGT TGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATT
TTTGTATTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCT

Fig. 1 C shows the nucleotide sequence of the signhal sequence of the LLP protein of P.
Pastoris (SEQ ID NO: 3). Nucleotide at position 45, is underlined.

ATGTTTGAGAAGAGTAAATTTGTGGTTTCGTTTCTGCTTTTACTGCAGCTATTTTGTGTCCTTGGTGTACATGGA
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Fig. 1 D shows the nucleotide sequence of the terminator sequence of llp gene of P. Pastoris
(SEQ ID NO: 4).

ACGGTCTTGGAGTCATCAGGCTCTGACTGGGCAGCTGCTGCAACTGGAACTTCCCAAGCCTCCCACCAAACAGCAGGTGTAGCCGAAAGTA
TTCACGTGTCCCAGAATGAGGCCCACAGTACATCTGTCACCGTTTCTCAACCCCCTTCAACGGTTTCTTTGCAAATTGGAGAAGCAAATAC
CCTGAAATGGTCAGCTTTCTTTGGAGTAGTAGTTCCGCTGCTCAACGTACTCTTCGTTTAAAAGCCCT

Fig. 1 E shows the nucleotide sequence of the SSN6-like promoter of P. Pastoris, 1000 bp 3'
from the ATG start codon of SSN6-like (SEQ ID NO: 5).

GGAATGGAAGGGTGCAGCCTCTCATTTCTGTTGTGCCCTTTCAAGGCGTGTTTACCATTTTCGGCTGATGGGAGTGGACTAAAAGGAAATT
ACCCTATTGACACAATCCGACTTTCGTGGATCTTGTTTTAGTAAACCCATTTTTGGGTTGCTTTTGAACAAAAAAAAAGCACAAGTCTGCA
TATTACTAAGAATTACCATGGTAACATATTGCACTTGCATGCGCAGAATGCATTAACAACAAGCAGCTCAGAAAGGCTGAAATTGAGGATA
CGCGCTTCATTAAAAAATGCTGCGTTTGAAAATGTGTGCAACAACTTTGCATCAGCACAGAAAACACGACGCAGTAGTCCTAGTAGGGTGA
TATTTGGCCGCCATCTTGCTCTGGAGTGTCGAGTTAATTATTTTGCCCCTTGATTTCAAAACGTTACTTTGTTTCCTTTTTTTCTAGTTCA
CCTTTTGTACGGGTTAGTAACTTTGCATATCTGATTGT TACAAAAGTGGATGGCAATGCAAGCTGGATGCGCATGAACAGTGTTCCAGGCA
CTAATTTTAACGTGATGTGTCTCTTCTCGAAGATGCATTATTTTATACACAGCATCTTGGTTGCATTACATTATGTATGCACCTATCATGT
ATATATGTACGCCCGTAAGTAATCGTAGGTCTAATAAGCAAACGTATGCAGAGGTTGTAAATTTTTGAAACGCTCAGTCGGAGCATCATTT
CCAAGGCTAAGTTGTGTTCTTCTTCTTCTTTCCTCCCTACACTCCCAAAAATTCCTTGCCACTTCAGATTTCTTTTGTGAAAACTTTCAAT
ACTCAGAACACTCCCCTCCAGACTATAGAGTTCCACTCTCCCCCTCCTCTATTCAATTTCAACTCTCTTGTTGTCAAGAGATCCAGTGTTA
GATTGTTGCCACAAGGAAAGAGAAACAAGGAAACATTCCATTTCATCCATTCTCGTATCAACTGGCACCCCACGATATTTACCACTACTT

Fig. 1 F shows the nucleotide sequence of the terminator sequence of ssné-like gene of P.
Pastoris (SEQ ID NO: 6).

ACACCAGAAAAGTTTGACTTCTTTCAATCAAATGCCGCCTATTCCTCCACCACCTCCTCCTCCTCAACATCAGCAACACCCTCAGCAGATG
CACATTGTACAGCAACAACATGAACAGCAGCATCATCAGCAGCAGCATCTGCACCCGCAACATTTGATGCCTCTCCCTCCGTTACATCAAG
GCCCACCTATTCCTAAGATAGAGTCTCCTTCATATCGGAATCAACAGTCATTCATGGTTGGGGTGCCCTATTCGGGGGTCGGTCCTGATGG
AAGACCAATATACGAACCGTCTCAATTCTATGGGTCACATCCTCCGGCACGCTTTGTGGTTAACGAATAGATATTATAATATGCTTATTTA
GTGATCATAGCAACGAATATATAATCATAACAGCCCAACTAAACGTTCAACGAGCGTTTCCACATCCTGTGCAGCCTCTTGGGCGTGCAAC
AGCACTTCTTCATGGCTGGCATGGCCTTTGCTGTCAGGTGTTTGA

Fig. 1 G shows the nucleotide sequence of the ssn6-like modified DNA of P. Pastoris (SEQ ID
NO: 7).

ATGAACGAACCTTCACAGCCTCCGCCAGTGACACTGGAAGTGAGGCATGATCCCGTACCAACGTCTCAAGCTGACTCCCAGCAACGGAAAG
TGGTATATGATAAACAACTCGAGTTTCGCAAGATAGCTGTCTCCACTTGGCTAGCGCTCGGATCCATGGCTCACGAAGTCCACTTGTACCA
GCTGGCAATTGATTCGTTCGATTTTGCCCTCCAAAATGATCCATTCAACGAGAAGGCTCTTTGTGGACTCGCAGCTGCATTGAGGGCTATG
GATCTGGTCAAGGACCAAACAGACGGTACCGCAGCGGCCCTGGATGTTATCAACGACCTTTTATCACGCTCATCAGAGCTTTACAAAGATC
CATCTATCTGGAGAGAAGCTGCCGAATGCTATCTACTCTTAAACAACACAACGAATGCCATGGAGGCCCTACAAAGATGTATTCAATTAAC
TCCCAACAACTCTGCATTATGGTTACTTAAAGGACAAACATTGATGGCCGCAGGTTCCAAACATGAGGCCGTCGATGCACTGAACACAGCC
TTGGTGAAACTCCCCAATGACGTTGCAGACTATACAAAAGAAGAGATTGACGTGGCCCGTTCCACCCACTCAGAATTTGCCTCCGTTCTTG
CTGCGGAGGGCAACATCGAAGCTGCCAGGGATGAGT TGGAGGCCACTTTGGCTCTTCCGCCTCCCTCTTCTTCCCGCTTCACAGAGTATTC
CTCTCTTTGGTGCGCCCTCATTAGTGCTAATGAGCGCCTTGGAGATATGGCCAAGGCAGTGCGCGTCTGTGAGGAGGCATCTGGACTGTTA
GGATTCGAGCCATGCATATATATATGCCACGCATACTTGTTGCTACTACCGAACAGTCACGTATTTAACCCACAGTCTGCTTGTGTCCTGC
TTCGGCAAGTTGTTAATTCGGAAAGCAACGACTTTCTACCATGGTTTTTACTTGGTGAGGCTTATCAAATGCTGCGCCAACCAAGCGAGGC
CTACGAAGCATTCCAGTTGGCCTTGAAAAGGGCTCCAAACCACACAATTGTATGGCTTGCAGTGGGAAACCTTTATGCCGAACTGGGCCAG
CTGGCTGATGAGTGGTACCTGCAGCTAAGGTAA
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Fig. 1 H shows the nucleotide sequence of the Kozak start sequence (SEQ ID NO: 11).

GATATCAAAACGATG

Fig. 1 | shows the nucleotide sequence of the LLP promoter of P. Pastoris, 1000 bp 3' from the
ATG start codon of LLP (SEQ ID NO: 12). The underlined sequence part is identical to SEQ
ID NO: 2, Fig. 1 B.

AGATAGATAACTACAATTTATGAGGCCCTATCGTGAAATAGCAACGTAGAATAATTTCCTGGCAGAGTAGGGTGTGGGGTCAGTAGAAGTA
ATATCCAGAAGCTGATGCAGGTTATTGATATTACCACAAGATTCTAGCTTCAAATGCACAGTTCGGATTGGTGATCCGAAGATGCTAAAAA
AAAGACATCAAACTCCAAACCGTATCGCTTTTTACGGCGTATATTGT TGCACGAAAGCGAACTATAATCATGCAGAAAACATGCGGACATG
ACGTAATGTATGCGTTTAGGGAAAGGTACTGCGTATTTCAAACGCATACTTAGATCGTGCCCAGCAACCCACATAATTTTTTCTTCAAGGT
CTGGACATACTGGTTGTGTCAAAATAGGGCAACAAAATGGCCAAGCTGGGAAACGGGATTTGGTGGAACTTTATTATTCTTTCTACGATCC
AAGCATTATGTTGTGGAACAAAGCGAATACTCTTATTAGCTGGTAATTGAGCGAGTTGAAAAAATCAAGTCTATTGGAGGGTATGGTCAGA
GTACTGATAGAGATCCCTGTTAAGATAATCGATCTTTTTCAAATATCCAATTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCA
ATAATTAAAACTACTTACTCTATTAGTGCCAAAAATGGTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAG
CTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGG
ACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTT
AAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCT

Fig. 1 J shows the amino acid sequence of the SSN6-like protein of P. Pastoris (SEQ ID NO:
13).

MNEPSQPPPVTLEVRHDPVPTSQADSQQORKVVYDKQLEFRKIAVSTWLALGSMAHEVHLYQLAIDSFDFALQNDPFNEKALCGLAAALRAM
DLVKDQTDGTAAALDVINDLLSRSSELYKDPSIWREAAECYLLLNNTTNAMEALQRCIQLTPNNSALWLLKGQTLMAAGSKHEAVDALNTA
LVKLPNDVADYTKEEIDVARSTHSEFASVLAAEGNIEAARDELEATLALPPPSSSRFTEYSSLWCALTISANERLGDMAKAVRVCEEASGLL
GFEPCIYICHAYLLLLPNSHVFNPQSACVLLRQVVNSESNDFLPWFLLGEAYQMLRQPSEAYEAFQLALKRAPNHTIVWLAVGNLYAELGQ
LADALSAYMFVIKRETEQEQESKILLSFAWEGLSSVYEKCHGQLADSIEACMKSSSYASQAGDSSRANFLNSRLETLRRVVSGEIPLSDYR
PSTCCQSPLYLLRDLTSLSISERENLANASLDDIASAPEIKSSSKKRTDTSRPMPPYPSHSANNYNLPSEDSQPQRQNLPVHSLPNVPLAQ
QQRVHAPANKNLSPSADQRFSIATHPPVAPPTNFPSSCFTTVTTTTATTAATVSTTKLSALCAFTNVPTFPTIPIP

Fig. 1 K shows the nucleotide sequence of the MFalpha pre-pro signal sequence without (A)

and with the EAEA repeat (B) as used in the examples of this application.

(A): SEQ ID NO: 14

ATGCGTTTCCCATCGATTTTCACAGCTGTTCTGTTTGCAGCTTCATCTGCTTTAGCTGCACCTGTTAACACAACTACAGAGGACGAAACGG
CCCAGATCCCAGCTGAGGCAGTCATTGGTTATTCCGATTTGGAAGGTGATTTCGATGTCGCTGTGTTACCATTCAGTAATTCCACAAATAA
CGGTTTGCTGTTCATTAACACCACTATAGCAAGCATCGCTGCAAAAGAGGAAGGTGTTTCCCTAGAAAAGAGG

(B): SEQ ID NO: 21

ATGAGATTCCCATCTATTTTCACCGCTGTCTTGTTCGCTGCCTCCTCTGCATTGGCTGCCCCTGTTAACACTACCACTGAAGACGAGACTG
CTCAAATTCCAGCTGAAGCAGTTATCGGTTACTCTGACCTTGAGGGTGATTTCGACGTCGCTGTTTTGCCTTTCTCTAACTCCACTAACAA
CGGTTTGTTGTTCATTAACACCACTATCGCTTCCATTGCTGCTAAGGAAGAGGGTGTCTCTCTCGAGAAGAGAGAGGCCGAAGCT
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Fig. 1 L shows the codon optimized DNA sequence of encoding a single chain antibody
fragment DLX521 (SEQ ID NO: 15).

GCCCAGTCCGTTTTGACTCAACCCCCTTCCGTATCCGCAGCTCCAGGCCAAAAAGTAACGATCTCTTGTTCAGGTTCCACTAGTAACATAG
GTGACAATTATGTGTCATGGTACCAACAGTTGCCCGGAACTGCCCCTCAACTGCTGATCTACGACAATACCAAGAGGCCGTCAGGTATCCC
AGACAGATTTTCCGGTTCTAAGAGCGGCACATCGGCTACACTAGGTATCACGGGACTTCAAACCGGCGACGAGGCAGATTACTACTGCGCA
ACTTGGGATAATGATAAGTGGGGAGTTGTTTTTGGAGGTGGTACTAAACTCGAAGTCTTGGGTGGTGGAGGAGGATCAGGAGGAGGAGGTT
CTGGAGGAGGTGGTTCATCTGGCGGTGGATCTGAAGTGCAGCTTGTGGAGAGTGGTGGTGGT TTGGTTCAACCAGGAGGTAGCTTGAGACT
GTCATGTGCCGCCAGCGGTTTTACTTTCTCCTCCTATGCAATGTCTTGGGTCAGACAAGCACCTGGTAAGGGTTTGGAATGGGTATCAGCT
ATTTCGGGTAGTGGTGGTTCGACATATTATGCTGACTCCGTTAAAGGTCGTTTTACTATTTCTAGAGACAATTCCAAAAATACCTTATATC
TTCAAATGAACTCCCTTAGAGCTGAGGATACTGCTGTTTACTACTGTGCTCGTGATGCTTGGTTGGATGTGTTGTCTGACGGCTTTGACTA
CTGGGGACAAGGTACTTTGGTCACAGTGAGCAGCTGA

Fig. 1 M shows the coding region of the lip-gene including the signal sequence of P. Pastoris
(SEQ ID NO: 16)

ATGTTTGAGAAGAGTAAATTTGTGGTTTCGTTTCTGCTTTTACTGCAGCTATTTTGTGTCCTTGGTGTACATGGACAAGAAAGTGGTAACG
GTACCACTAGTGACACTGCCTACGCATGCGACATCGGTGCAACACCTTTTGACGGATTCAATGCTACTATTTATCAGTACCAGGCAAGTGA
TGACAATTCAATACAGGACCCGGTTTTTATGAGCACTGGGTACTTGCAACGTAACCAGTTGCATAGTACAACTGGAGTGACTAATCCGGGEG
TTCAACATCTTCACTGCAGGCGTTGCCACCACAACACTTTATGGGATACCAAACGTCAACTACCAAAATATGCTTTTAGAAT TGAAAGGCT
ATTTCAGAGCTGACGCCTCTGGAAATTATGGACTATCACTAAGGAACATCGATGATAGTGCGATTCTTTTCTTTGGGAGGGAGACTGCGTT
TGAATGTTGCAATGAAAATTTGATTCCCTTGGACGAAGCCCCAACTGATTACTCACTTTTTACCATTAAAGAAGGGGAAGCTTCAACAAAC
CCCGACTCTTATACGTACACTCAATACTTGGAGGCTGGGAGATACTATCCCGTAAGAACTTTCTTTGCCAACATAAGAACGCGTGCCGTGT
TCAACTTTACGATGACACTGCCAGACGGGAGTGAACTAACAGATTTTCAAAACTACATTTTTCAATTTGGAGCTCTTAACCAACAACAATG
CCAAGCAGAAATAGTTACCAGGGAAAATTACACAACCACCACCGAACCATGGACTGGTACCTTTGAAGCCACGACCACGGTGATTCCAAGT
GGCACTGAGCCAGGTACCGTGATTGTCCAGACTCCTTATTCTACTATCGACTCCACATCTACTTGGACCGGTACTTTCACCACTTTCACCA
CCGATGCTGATGGAAGCACCATCGCCGTTGTGCCATCGTCGACTATTGATGATCACTTTGCGTCGACTGAAACTGTTTTGACAGACACTGC
TATTTCAACTACTGTTATTACCGTGACCAGTTGTGGTACCAGTAAGTGTACCAAGACTACAGCACTAACAGGGGTGACTCAGCGAACTCTC
ACAATCGATGATAGAACTACTGTCGTGACGACTTACTGTCCTTTGCCAACTGACGTTGCCACTATAAAAACAGCAAGTGTTAGCGGAAGTG
AGGTTGTGCAAACAATCTACACTGCGAAACACAGCCAGGCCGTTTCTTATGTTCATCCATCAACTGTTACAATCACAAGAGAGGTATGTGA
TGCCCAAACTTGCACGCAGGCTACTATTGTGACTGGAGAAATTCTGCAAACTACTGTTGTGGACTCTGGTTCTACAACTGTTGTTCCAAAG
TATGTTCCGGTGGAGACGCATGAACCAACATTTGAATTGAGTACTCTTTAA

Fig. 1 N shows the codon-optimized nucleotide sequence of the human Growth Hormone (hGH)

as used in the examples of this application (SEQ ID NO: 17).

TTTCCAACCATCCCGCTGTCCAGATTGTTTGACAATGCCATGTTGAGAGCCCATCGTTTGCATCAGCTCGCATTTGATACGTACCAGGAAT
TTGAGGAGGCTTACATTCCAAAAGAGCAAAAGTATAGCTTTCTACAGAATCCTCAGACTTCGCTGTGTTTCTCTGAATCTATCCCTACACC
CAGTAATAGAGAAGAGACTCAACAAAAGTCTAACTTGGAATTGTTGAGAATATCACTGCTGTTGATTCAATCTTGGCTTGAACCTGTGCAA
TTCTTGAGATCTGTCTTTGCTAATTCACTTGTGTATGGAGCTTCCGACTCAAATGTATACGACCTCTTAAAAGACCTTGAAGAGGGCATCC
AAACTTTGATGGGACGACTTGAAGATGGATCCCCCAGGACCGGTCAAATCTTCAAGCAAACTTACAGCAAGTTCGACACAAACTCCCACAA
TGATGATGCCTTATTGAAAAACTACGGATTGCTATATTGTTTTCGTAAAGATATGGACAAAGTAGAGACTTTTCTGAGAATTGTTCAATGT
AGAAGTGTTGAGGGTTCATGCGGTTTCTAA

Fig. 1 O shows the codon optimized nucleotide sequence of the human serum albumin (HSA)

incl. the HSA signal sequence as used in the examples of this application (SEQ ID NO: 18).

ATGAAATGGGTGACTTTTATCTCCCTACTGTTCCTTTTCTCCTCCGCATACTCAAGAGGTGTTTTTAGAAGAGATGCCCATAAGAGTGAGG
TTGCACACAGATTTAAGGATTTGGGAGAAGAGAATTTCAAGGCTCTGGTGTTGATAGCTTTCGCTCAATACTTACAACAGTGTCCATTTGA
AGATCATGTCAAATTGGTCAATGAAGTAACGGAGTTCGCTAAAACATGCGTCGCTGACGAATCAGCTGAAAATTGTGATAAGTCGTTACAT
ACCTTGTTCGGTGACAAATTGTGCACGGTTGCAACATTGCGAGAAACATATGGCGAAATGGCAGATTGTTGCGCTAAGCAAGAGCCTGAAA
GGAACGAGTGTTTCTTACAGCATAAGGATGATAATCCAAACCTACCTAGATTGGTCAGACCAGAAGTTGACGTTATGTGTACCGCTTTTCA
CGATAACGAAGAGACATTCTTGAAAAAGTACCTGTACGAAATCGCAAGACGTCATCCATACTTCTATGCCCCAGAGCTGTTGTTTTTCGCA
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AAAAGATATAAGGCCGCATTTACTGAATGCTGTCAAGCTGCTGATAAGGCTGCTTGCCTTCTCCCTAAACTGGATGAGTTGCGTGATGAAG
GAAAAGCAAGTTCGGCCAAGCAAAGACTGAAGTGTGCTAGCTTACAAAAGT TTGGTGAACGTGCGTTCAAGGCTTGGGCTGTGGCAAGATT
ATCTCAAAGATTTCCTAAGGCAGAATTCGCCGAAGTGTCGAAACTTGTAACCGACCTTACTAAAGTGCACACCGAGTGCTGTCATGGAGAT
CTACTCGAATGCGCAGACGACAGAGCTGACCTGGCTAAGTACATTTGTGAGAACCAAGATAGCATTTCTTCCAAATTGAAGGAATGTTGTG
AAAAACCCTTGCTTGAGAAATCTCACTGTATCGCTGAAGTTGAAAATGACGAGATGCCCGCCGACCTTCCAAGTTTAGCAGCTGACTTTGT
TGAATCTAAAGACGTGTGTAAAAACTATGCAGAGGCTAAGGACGTCTTTTTGGGTATGTTTCTGTACGAGTATGCTCGTAGACATCCAGAT
TACTCCGTTGTTCTGCTGTTGAGGCTTGCCAAGACTTACGAGACAACTTTGGAGAAATGTTGTGCCGCAGCAGACCCTCACGAGTGTTATG
CAAAAGTGTTTGATGAATTCAAGCCATTGGTTGAGGAACCACAGAATCTGATTAAACAAAACTGTGAATTGTTTGAACAACTAGGTGAGTA
TAAGTTCCAGAACGCTCTGCTGGTTCGTTATACTAAAAAGGTTCCTCAGGTTTCAACTCCTACATTGGTAGAGGTCAGCAGAAATTTGGGA
AAGGTTGGTTCAAAATGTTGTAAACATCCCGAGGCTAAAAGGATGCCGTGTGCTGAGGATTACTTGTCTGTCGTATTGAATCAGTTATGTG
TGTTACACGAAAAGACACCAGTCTCTGATCGTGTGACGAAATGCTGCACAGAGTCACTCGTTAATCGTAGACCTTGTTTCTCCGCTTTGGA
GGTGGACGAGACTTACGTACCTAAAGAGTTCAATGCTGAAACTTTTACTTTTCACGCTGACATTTGTACTCTTTCCGAAAAAGAGAGGCAA
ATCAAAAAGCAAACTGCTTTGGT TGAATTAGTTAAGCATAAGCCAAAAGCTACTAAGGAGCAACTTAAAGCAGTAATGGACGATTTCGCTG
CATTCGTTGAAAAGTGCTGTAAAGCCGACGATAAAGAGACATGTTTTGCAGAGGAAGGTAAAAAGTTGGTCGCTGCCTCCCAGGCCGCACT
AGGTTTGTAA

Fig. 1 P shows the codon-optimized nucleotide sequence of the penicillin V amidase (PVA) as

used in the examples of this application (SEQ ID NO: 19).

GCTAGAACTACCGAGCCAATCATTGACTTAGGATACGCTAGATACAGAGGTTCAATCAACGACACTACCTCTGTCACTTCATACCTGGGTA
TCAGATTTGCTGAACCTCCAGTTGAGGACTTGAGATGGAGAGCCCCACAACCTGCTAAGAGACTTCCTGGTGTTCAAAACGCCACTATTGT
TCCTCCATTGTGTCCACAAGGTTTCATCAACATCTTGATTCCAGGAGGTATTCCACCTCCAGACTTGACCAACGTTTCTGAAGACTGCTTG
TTCTTGTCCGTTTTTGCACCTAGAAAGTTGCCACCTAAGCGTAAGGAATTGCCAGTGATTGTTTGGATTCATGGTGGAGGATACATCGTCT
CCTCTGCAGCTACTTTCGACGGAACTAACTTGGTTAGAGAGTCTAACGACTCTGTCATTGTGGTGACTATCCAGTACAGACTGGGAATTTT
CGGATTCATGGCTGGTAAGAAGT TGAAGGATAACGGAGACTTGAATGCTGGATTGCTTGACCAAGAGTTGGCTTTGAAGTGGGTTCAACAG
CACATTAACAAGTTCGGTGGTGACCCTAAGCAAGTGACCATTTGGGGTCAATCAGCTGGAGGTGGTTCTGTGTTGCAACAGGTCATTGCTC
ACAACGGACAAACTAACCCACCATTGTTCAGAGCTGCTATGTCTTCCTCTACCTACCTTCCTTCTCAACACCATTTCGACGATCCTGTTCC
AGAAGGTATCTACTCTACCGTTGTCTCAACTGCTGGTTGTGCTGATGCTACTGATCCTCTTACTTGCTTGAGAGCTTCTAACACCTCCATC
TTACAAGCTGCTAACGACAAGGCATGTAGATCCGCATTCTACGGTACTTCCGTTGTTGTTCCTGTTGTTGATGGTGAGTTCATCACCCAAA
GACCATCTGAAGCTCTTAGACAAAGACGTGTCAACGGTAACGCTTTGTTGGCTATCTCTAATACCAACGAAGGTGACATCTTCGTTGACCA
ATCTAAGGCTGACACTGTTACTGCTGCTCAGTTCGTTAGAGACTTGTACCCTAGATTGAACGGTGCTCAAGTTGCTGAGGTTGTTCGTCTG
TACTCTGGTTTAGGTGCTCCAATCCAACAGGCTGACTCTATCATGGGAGATACTCTGTTCCAATGTCCAACCATTTGGTTCTCTCAAGCCT
TCAGACAATCTTTCAAGGGTGAATACGCTGTTCTTCCTGCATTCCACGGTTCTGACATTTCCCAGTACTTCCCATCTTTTGCTCCTAGATT
CTTCGACGATCCTGCTTTCACTTCCTCTTTCACTCAGTCCTTCTTGGACTTCGCTTTGTCTCGTAACTCTGATCCTAACGCAAAGTTTGAC
GACGGTAACTTGACTCCTAGATGGAACAGATACACCTCTTGCTCAAAGTTCGAGATGGTGTTCAACCGTACTGATGGTGAAGAGT TGGACA
TTAGACCAGCTTCTACTGGTGCTGGTTTGTTGGAGAGATGTGCATTCTGGGAATCTGTCTCCGAATTGACTGCTCAATAA

Fig. 1 Q shows the nucleotide sequence (SEQ ID NO: 20) of the vector pGAPk used for
generating the SSS1 yeast cell line (plasmid without a GOI and with a Geneticin resistance

marker). The hybridization site of the primer oligo2398 is labeled in grey and underlined, and

AGATCCAATTCCCGCTTTGACTGCCTGAAATCTCCATCGCCTACAATGATGACATTTGGATTTGGTTGACTCATGTTGGTATTGTGAAATA
GACGCAGATCGGGAACACTGAAAAATACACAGTTATTATTCAGATCTTTTTTGTAGAAATGTCTTGGTGICCTCGTCCAATCAGGTAGCCA
TCTCTGAAATATCTGGCTCCGTTGCAACTCCGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAGTAATGGAA
CCAGAAACGTCTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCC
CTTGCAGCAATGCTCTTCCCAGCATTACGT TGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATGGAAAAGTCCCGGCC
GTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCCAATTT
TGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCTATTTCAATCAATTGAACAACTATCAAAACACAGAATTCACTAGTG
GCGCGCCGCGGCCGCTCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAACCTATA
TAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTGCTCCTGATCAGCCTATCTCGCAGCAGATGAATATCTTGTGGTAG
GGGTTTGGGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAGACCTTCGTTTGT
GCGGATCCTTCAGTAATGTCTTGTTTCTTTTGTTGCAGTGGTGAGCCATTTTGACTTCGTGAAAGTTTCTTTAGAATAGTTGTTTCCAGAG
GCCAAACATTCCACCCGTAGTAAAGTGCAAGCGTAGGAAGACCAAGACTGGCATAAATCAGGTATAAGTGTCGAGCACTGGCAGGTGATCT
TCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATGGCAACAATGTACCGTGTGGATCTAAGAACGCGTCCTACTAACCTT
CGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGTTGTCGATTCCGCGTAAGCATGCATACCCAAGGACGCCTGTTGCAA
TTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTTCATTGTGTTGCGCTTGAAAGTAAAATGCGAACAAATTAAGAGATA
ATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACAATAAGCGTTCATATCCGCTGGGTGACTTTCTCGCTTTAAAAAATT
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ATCCGAAAAAATTTTCTAGAGTGT TGACACTTTATACTTCCGGCTCGTATAATACGACAAGGTGTAAGGAGGACTAAACCATGGGTAAGGA
AAAGACTCACGTTTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCA
GGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAG
ATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACT
CACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTTC
CTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATA
ACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATT
CTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGA
CGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTC
AAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAACCTCTAGGACACCTTACGAT
TATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTATTTATGCCCTTATATTCTGTAACTATCCAAAAGTCC
TATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTTTATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATT
ATACCTTGCATCCACAGATTCTCCTGCCAAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCAT
ATTGCCTACGCATGTATAGGTGTTTTTTCCACAATATTTTCTCTGTGCTCTCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTG
TGGCCGTTATATTCGGCCTTATCGTGGGACCACATTGCCTGAATTGGTTTGCCCCGGAAGAT TGGGGAAACTTGGATCTGATTACLTTAGC
TGCAGGTACCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAA
CAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCA
GATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATC
CTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGG
GCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGC
CACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGA
AAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGGTACCC

Fig. 1 R shows the sequence of a pLLP vector containing a Geneticin resistance marker
(PLLPK) corresponding to SEQ ID NO: 22.

AAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTT
CCACAATATTTTCTCTGTGCTCTCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTGTGGCCGTTATATTCGGCCTTATCGTGGG
ACCACATTGCCTGAATTGGTTTGCCCCGGAAGAT TGGGGAAACTTGGATCTGATTACCTTAGCTGCAGGTACCACTGAGCGTCAGACCCCG
TAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGT
TTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAG
CCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCG
ATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCC
CAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGAC
AGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGT
TTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACG
GTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGGTACCCAGATCCAATTCCCGCTTTGACTGCCTGAAATCTCCATCG
CCTACAATGATGACATTTGGATTTGGTTGACTCATGTTGGTATTGTGAAATAGACGCAGATCGGGAACACTGAAAAATACACAGTTATTAT
TCATTTAAATCACGGTCTTGGAGTCATCAGGCTCTGACTGGGCAGCTGCTGCAACTGGAACTTCCCAAGCCTCCCACCAAACAGCAGGTGT
AGCCGAAAGTATTCACGTGTCCCAGAATGAGGCCCACAGTACATCTGTCACCGTTTCTCAACCCCCTTCAACGGTTTCTTTGCAAATTGGA
GAAGCAAATACCCTGAAATGGTCAGCTTTCTTTGGAGTAGTAGTTCCGCTGCTCAACGTACTCTTCGTTTAAAAGCCCTCCTAGGACAAAA
TGGCCAAGCTGGGAAACGGGATTTGGTGGAACTTTATTATTCTTTCTACGATCCAAGCATTATGTTGTGGAACAAAGCGAATACTCTTATT
AGCTGGTAATTGAGCGAGTTGAAAAAATCAAGTCTATTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCGATCTTT
TTCAAATATCCAATTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAAAATG
GTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTT
GTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTA
CCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGT TGCGTTTCAAGATGGTCCACAAGTATTTTTGTA
TTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCTGATATCAAAACGATGCGTTTCCCATCGATTTTCACAGC
TGTTCTGTTTGCAGCTTCATCTGCTTTAGCTGCACCTGTTAACACAACTACAGAGGACGAAACGGCCCAGATCCCAGCTGAGGCAGTCATT
GGTTATTCCGATTTGGAAGGTGATTTCGATGTCGCTGTGTTACCATTCAGTAATTCCACAAATAACGGTTTGCTGTTCATTAACACCACTA
TAGCAAGCATCGCTGCAAAAGAGGAAGGTGTTTCCCTAGAAAAGAGGGCCCAGTCCGTTTTGACTCAACCCCCTTCCGTATCCGCAGCTCC
AGGCCAAAAAGTAACGATCTCTTGTTCAGGTTCCACTAGTAACATAGGTGACAATTATGTGTCATGGTACCAACAGTTGCCCGGAACTGCC
CCTCAACTGCTGATCTACGACAATACCAAGAGGCCGTCAGGTATCCCAGACAGATTTTCCGGTTCTAAGAGCGGCACATCGGCTACACTAG
GTATCACGGGACTTCAAACCGGCGACGAGGCAGATTACTACTGCGCAACTTGGGATAATGATAAGTGGGGAGTTGTTTTTGGAGGTGGTAC
TAAACTCGAAGTCTTGGGTGGTGGAGGAGGATCAGGAGGAGGAGGTTCTGGAGGAGGTGGTTCATCTGGCGGTGGATCTGAAGTGCAGCTT
GTGGAGAGTGGTGGTGGTTTGGT TCAACCAGGAGGTAGCTTGAGACTGTCATGTGCCGCCAGCGGTTTTACTTTCTCCTCCTATGCAATGT
CTTGGGTCAGACAAGCACCTGGTAAGGGTTTGGAATGGGTATCAGCTATTTCGGGTAGTGGTGGTTCGACATATTATGCTGACTCCGTTAA
AGGTCGTTTTACTATTTCTAGAGACAATTCCAAAAATACCTTATATCTTCAAATGAACTCCCTTAGAGCTGAGGATACTGCTGTTTACTAC
TGTGCTCGTGATGCTTGGTTGGATGTGTTGTCTGACGGCTTTGACTACTGGGGACAAGGTACTTTGGTCACAGTGAGCAGCTGATAAGGGC
GGCCGCAGCGAATTTCTTATGATTTATGATTTTTATTATTAAATAAGTTATAAAAAAAATAAGTGTATACAAATTTTAAAGTGACTCTTAG
GTTTTAAAACGAAAATTCTTATTCTTGAGTAACTCTTTCCTGTAGGTCAGGTTGCTTTCTCAGGTATAGCATGAGGTCGCTCTTATTGACC
ACACCTCTACCGGCATGCCGAGCAAATGCCTGCAAATCGCTCCCCATTTCACCCAATTGTAGATATGCTAACTCCAGCAATGAGTTGATGA
ATCTCGGTGTGTATTTTATGTCCTCAGAGGACAAGGATCCTTCAGTAATGTCTTGTTTCTTTTGTTGCAGTGGTGAGCCATTTTGACTTCG
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TGAAAGTTTCTTTAGAATAGTTGTTTCCAGAGGCCAAACATTCCACCCGTAGTAAAGT GCAAGCGTAGGAAGACCAAGACTGGCATAAATC
AGGTATAAGTGTCGAGCACTGGCAGGTGATCTTCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATGGCAACAATGTACC
GTGTGGATCTAAGAACGCGTCCTACTAACCTTCGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGTTGTCGATTCCGCG
TAAGCATGCATACCCAAGGACGCCTGTTGCAATTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTTCATTGTGTTGCGC
TTGAAAGTAAAATGCGAACAAATTAAGAGATAATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACAATAAGCGTTCATA
TCCGCTGGGTGACTTTCTCGCTTTAAAAAATTATCCGAAAAAATTTTCTAGAGTGTTGACACTTTATACTTCCGGCTCGTATAATACGACA
AGGTGTAAGGAGGACTAAACCATGGGTAAGGAAAAGACTCACGTTTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGT
ATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACA
TGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCAT
TTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAG
GTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATT
TCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAA
GTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACG
AGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGA
GTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGAT
GAGTTTTTCTAACCTCTAGGACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTATTTA
TGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTTTATG
CTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCC

Fig. 1 S shows SEQ ID NO: 23, which is part of the nuceleotide sequence of chromosome 1
of the genomic sequence of yeast strain YJK_PVA 021 after random integration of a PVA-
and a Zeocin-expression cassette into the coding region of ssn6-like (reverse-complement
sequence of ssn6-like) at position 807,480 of chromosome 1 of the reference strain Pichia

pastoris CBS 7435. The ssn6-like sequence is underlined, the start codon is shown in bold

and double-underlined (ATG > reverse-complement > CAT). Shown is the interrupted ssn6-
like coding sequence including 10 nucleotide bases flanking 5’ and 3’ to the ssn6-like coding
sequence. The sequence shown is part of the lllumina-sequenced genome of strain
YJK_PVA 021 (SEQ ID NOs: 67-115) and the sequence of SEQ ID NO: 23 is part of the
genomic sequence SEQ ID NO: 103 obtained by llumina Inc. Sequences of oligo2395

TTTCTGGTGTTCAGGGAATGGGGATTGTTGGGAAGGTGGGTACATTGGTGAAGGCGCATAGTGCTGATAGTTTTGTGGTTGAAACTGTTGC
TGCTGTTGTTGCTGTTGTTGTTGTAACTGTGGTGAAGCAGGACGAGGGGAAATTTGTGGGGGGGCAACAGGAGGATGGGTTGCAATTGAGA
ATCTCTGATCGGCGCTTGGGGACAAGTTCTTGTTTGCCGGAGCATGCACACGCTGTTGCTGTGCTAATGGAACGTTAGGGAGTGAGTGAAC
TGGTAAGTTCTGTCGCTGTGGCTGTGAATCTTCGGATGGTAGGTTATAGTTATTTGCGGAGTGAGACGGGTAGGGAGGCATTGGTCTCGAA
GTGTCAGTTCGCTTCTTGCTGCTACTCTTGATTTCTGGAGCGGATGCGATGTCATCTAACGAAGCATTGGCCAAATTTTCTCTTTCAGATA
TACTCAGTGAAGTAAGATCTCGCAGTAAATATAACGGAGATTGACAACATGTGCTTGGTCTGTAATCAGAAAGCGGAATCTCTCCAGATAC
CACTCTTCGTAAAGTTTCCAATCGCGAGTTCAAGAAATTTGCCCGAGAGCTATCACCCGCTTGGCTTGCATAGCTGCTTGACTTCATACAG
GCCTCTATAGAGTCAGCCAACTGACCATGACACTTTTCGTACACCGATGAAAGACCCTCCCAAGCAAATGAGAGCAAAATCTTGCTCTCTT
GTTCTTGTTCTGTTTCACGTTTGATGACAAACATATACGCGCTAAGGTCCTCGTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGT
TGCAACTCCGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAGTAATGGAACCAGAAACGTCTCTTCCCTTCT
CTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCCCTTGCAGCAATGCTCTTCCCAG
CATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATGGAAAAGT CCCGGCCGTCGCTGGCAATAATAGCGGGC
GGACGCATGTCATGAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAAAGAC
TTTAAATTTAATTTATTTGTCCCTATTTCAATCAATTGAACAACTATCAAAACACAGAATTCCGAAACGATGAGATTCCCATCTATTTTCA
CCGCTGTCTTGTTCGCTGCCTCCTCTGCATTGGCTGCCCCTGTTAACACTACCACTGAAGACGAGACTGCTCAAATTCCAGCTGAAGCAGT
TATCGGTTACTCTGACCTTGAGGGTGATTTCGACGTCGCTGTTTTGCCTTTCTCTAACTCCACTAACAACGGTTTGTTGTTCATTAACACC
ACTATCGCTTCCATTGCTGCTAAGGAAGAGGGTGTCTCTCTCGAGAAGAGAGAGGCCGAAGCTGCTAGAACTACCGAGCCAATCATTGACT
TAGGATACGCTAGATACAGAGGTTCAATCAACGACACTACCTCTGTCACTTCATACCTGGGTATCAGATTTGCTGAACCTCCAGTTGAGGA
CTTGAGATGGAGAGCCCCACAACCTGCTAAGAGACTTCCTGGTGTTCAAAACGCCACTATTGTTCCTCCATTGTGTCCACAAGGTTTCATC
AACATCTTGATTCCAGGAGGTATTCCACCTCCAGACTTGACCAACGTTTCTGAAGACTGCTTGTTCTTGTCCGTTTTTGCACCTAGAAAGT
TGCCACCTAAGCGTAAGGAATTGCCAGTGATTGTTTGGATTCATGGTGGAGGATACATCGTCTCCTCTGCAGCTACTTTCGACGGAACTAA
CTTGGTTAGAGAGTCTAACGACTCTGTCATTGTGGTGACTATCCAGTACAGACTGGGAATTTTCGGATTCATGGCTGGTAAGAAGT TGAAG
GATAACGGAGACTTGAATGCTGGATTGCTTGACCAAGAGTTGGCTTTGAAGTGGGT TCAACAGCACATTAACAAGTTCGGTGGTGACCCTA
AGCAAGTGACCATTTGGGGTCAATCAGCTGGAGGTGGTTCTGTGTTGCAACAGGTCATTGCTCACAACGGACAAACTAACCCACCATTGTT
CAGAGCTGCTATGTCTTCCTCTACCTACCTTCCTTCTCAACACCATTTCGACGATCCTGTTCCAGAAGGTATCTACTCTACCGTTGTCTCA
ACTGCTGGTTGTGCTGATGCTACTGATCCTCTTACTTGCTTGAGAGCTTCTAACACCTCCATCTTACAAGCTGCTAACGACAAGGCATGTA
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GATCCGCATTCTACGGTACTTCCGTTGTTGTTCCTGTTGTTGATGGTGAGT TCATCACCCAAAGACCATCTGAAGCTCTTAGACAAAGACG
TGTCAACGGTAACGCTTTGTTGGCTATCTCTAATACCAACGAAGGTGACATCTTCGTTGACCAATCTAAGGCTGACACTGTTACTGCTGCT
CAGTTCGTTAGAGACTTGTACCCTAGATTGAACGGTGCTCAAGTTGCTGAGGTTGTTCGTCTGTACTCTGGTTTAGGTGCTCCAATCCAAC
AGGCTGACTCTATCATGGGAGATACTCTGTTCCAATGTCCAACCATTTGGTTCTCTCAAGCCTTCAGACAATCTTTCAAGGGTGAATACGC
TGTTCTTCCTGCATTCCACGGTTCTGACATTTCCCAGTACTTCCCATCTTTTGCTCCTAGATTCTTCGACGATCCTGCTTTCACTTCCTCT
TTCACTCAGTCCTTCTTGGACTTCGCTTTGTCTCGTAACTCTGATCCTAACGCAAAGT TTGACGACGGTAACTTGACTCCTAGATGGAACA
GATACACCTCTTGCTCAAAGTTCGAGATGGTGTTCAACCGTACTGATGGTGAAGAGTTGGACATTAGACCAGCTTCTACTGGTGCTGGTTT
GTTGGAGAGATGTGCATTCTGGGAATCTGTCTCCGAATTGACTGCTCAATAAGCGGCCGCTCAAGAGGATGTCAGAATGCCATTTGCCTGA
GAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAACCTATATAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTT
GCTCCTGATCAGCCTATCTCGCAGCAGATGAATATCTTGTGGTAGGGGT TTGGGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCC
CACTCCTCTTCAGAGTACAGAAGATTAAGTGAGACCTTCGTTTGTGCGGATCCTTCAGTAATGTCTTGTTTCTTTTGT TGCAGTGGTGAGC
CATTTTGACTTCGTGAAAGTTTCTTTAGAATAGTTGTTTCCAGAGGCCAAACATTCCACCCGTAGTAAAGTGCAAGCGTAGGAAGACCAAG
ACTGGCATAAATCAGGTATAAGTGTCGAGCACTGGCAGGTGATCTTCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATG
GCAACAATGTACCGTGTGGATCTAAGAACGCGTCCTACTAACCTTCGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGT
TGTCGATTCCGCGTAAGCATGCATACCCAAGGACGCCTGTTGCAATTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTT
CATTGTGTTGCGCTTGAAAGTAAAATGCGAACAAATTAAGAGATAATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACA
ATAAGCGTTCATATCCGCTGGGTGACTTTCTCGCTTTAAAAAATTATCCGAAAAAATTTTCTAGAGTGTTGTTACTTTATACTTCCGGCTC
GTATAATACGACAAGGTGTAAGGAGGACTAAACCATGGCTAAACTCACCTCTGCTGTTCCAGTCCTGACTGCTCGTGATGTTGCTGGTGCT
GTTGAGTTCTGGACTGATAGACTCGGTTTCTCCCGTGACTTCGTAGAGGACGACTTTGCCGGTGTTGTACGTGACGACGTTACCCTGTTCA
TCTCCGCAGTTCAGGACCAGGTTGTGCCAGACAACACTCTGGCATGGGTATGGGTTCGTGGTCTGGACGAACTGTACGCTGAGTGGTCTGA
GGTCGTGTCTACCAACTTCCGTGATGCATCTGGTCCAGCTATGACCGAGATCGGTGAACAGCCCTGGGGTCGTGAGTTTGCACTGCGTGAT
CCAGCTGGTAACTGCGTGCATTTCGTCGCAGAAGAGCAGGACTAACAATTGACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATT
GTATGTATACGGATGTTTTATTATCTATTTATGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCC
GCGAACGTCAACTAAAAATAAGCTTTTTATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCC
AAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTT
CCACAATATTTTCTCTGTGCTCTCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTGTGGCCGTTATATTCGGCCTTATCGTGGG
ACCACATTGCCTGAATTGGTTTGCCCCGGAAGAT TGGGGAAACTTGGATCTGATTACLT TAGCTGCAGGTACCACTCATCAGCCAGCTGGC
CCAGTTCGGCATAAAGGTTTCCCACTGCAAGCCATACAATTGTGTGGTTTGGAGCCCTTTTCAAGGCCAACTGGAATGCTTCGTAGGCCTC
GCTTGGTTGGCGCAGCATTTGATAAGCCTCACCAAGTAAAAACCATGGTAGAAAGTCGTTGCTTTCCGAATTAACAACTTGCCGAAGCAGG
ACACAAGCAGACTGTGGGTTAAATACGTGACTGTTCGGTAGTAGCAACAAGTATGCGTGGCATATATATATGCATGGCTCGAATCCTAACA
GTCCAGATGCCTCCTCACAGACGCGCACTGCCTTGGCCATATCTCCAAGGCGCTCATTAGCACTAATGAGGGCGCACCAAAGAGAGGAATA
CTCTGTGAAGCGGGAAGAAGAGGGAGGCGGAAGAGCCAAAGTGGCCTCCAACTCATCCCTGGCAGCTTCGATGTTGCCCTCCGCAGCAAGA
ACGGAGGCAAATTCTGAGTGGGTGGAACGGGCCACGTCAATCTCTTCTTTTGTATAGTCTGCAACGTCATTGGGGAGT TTCACCAAGGCTG
TGTTCAGTGCATCGACGGCCTCATGTTTGGAACCTGCGGCCATCAATGTTTGTCCTTTAAGTAACCATAATGCAGAGTTGTTGGGAGTTAA
TTGAATACATCTTTGTAGGGCCTCCATGGCATTCGTTGTGTTGTTTAAGAGTAGATAGCATTCGGCAGCTTCTCTCCAGATAGATGGATCT
TTGTAAAGCTCTGATGAGCGTGATAAAAGGTCGTTGATAACATCCAGGGCCGCTGCGGTACCGTCTGTTTGGTCCTTGACCAGATCCATAG
CCCTCAATGCAGCTGCGAGTCCACAAAGAGCCTTCTCGTTGAATGGATCATTTTGGAGGGCAAAATCGAACGAATCAATTGCCAGCTGGTA
CAAGTGGACTTCGTGAGCCATGGATCCGAGCGCTAGCCAAGTGGAGACAGCTATCTTGCGAAACTCGAGTTGTTTATCATATACCACTTTC
CGTTGCTGGGAGTCAGCTTGAGACGTTGGTACGGGATCATGCCTCACTTCCAGTGTCACTGGCGGAGGCTGTGAAGGTTCGTTCATAAGTA
GTGGT

Fig. 1 T shows SEQ ID NO: 121, which is the codon-optimized human serum albumin (HSA)
sequence with its natural signal sequence exchanged by the LLP-signal sequence. The LLP-
signal sequence is underlined. Position 45 (labeled in bold and with grey background color)
contains a silent mutation from G to C.

ATGTTTGAGAAGAGTAAATTTGTGGTTTCGTTTCTGCTTTTACTECAGCTATTTTGTGTCCTTGGTGTACATGGAGACGCACACAAGAGCG
AAGTGGCTCATCGTTTCAAAGATCTGGGTGAAGAGAATTTCAAAGCATTGGTGTTGATTGCATTTGCACAATACCTTCAACAATGTCCATT
TGAGGACCACGTCAAACTTGTGAATGAAGTGACAGAGTTTGCTAAAACTTGCGTTGCTGACGAGTCCGCAGAGAATTGCGACAAGTCTTTA
CATACTCTGTTCGGAGATAAGCTGTGTACAGTTGCCACCTTGAGAGAGACTTACGGCGAAATGGCTGACTGTTGCGCTAAACAGGAACCCG
AGAGAAACGAATGTTTTCTGCAACATAAGGATGATAACCCTAATTTGCCAAGGTTAGTACGTCCTGAGGTTGATGTCATGTGTACAGCTTT
TCATGACAATGAGGAAACTTTCTTGAAAAAGTACCTGTACGAGATCGCAAGACGTCACCCATACTTCTACGCTCCAGAACTCCTGTTTTTC
GCTAAGAGATATAAGGCAGCATTCACGGAGTGTTGTCAGGCCGCTGACAAAGCTGCTTGCTTGTTACCTAAGCTTGACGAGT TGAGAGATG
AAGGAAAAGCCTCATCAGCTAAGCAAAGACTAAAATGTGCATCTCTTCAAAAGT TTGGTGAAAGAGCTTTCAAAGCTTGGGCCGTTGCTAG
GCTCTCTCAAAGATTCCCCAAGGCTGAATTTGCTGAAGTCTCTAAGCTTGTAACAGATCTAACTAAAGTCCACACTGAATGCTGTCATGGA
GATCTGCTAGAATGCGCGGACGACAGAGCTGACTTGGCTAAATACATTTGTGAAAATCAGGATTCGATCAGTTCGAAACTCAAAGAGTGTT
GTGAGAAGCCACTATTGGAGAAATCCCATTGCATCGCTGAAGTCGAAAATGACGAAATGCCGGCTGACTTGCCTAGTCTTGCAGCAGATTT
CGTAGAATCAAAGGATGTATGTAAAAACTACGCCGAAGCAAAAGACGTGTTTTTGGGCATGTTTCTGTATGAATATGCCAGGAGACACCCA
GATTATTCCGTAGTTTTGTTGCTGCGTTTGGCTAAGACTTATGAGACAACGTTAGAAAAGTGCTGTGCTGCCGCCGACCCACATGAATGTT
ATGCCAAAGTTTTTGATGAGTTCAAGCCATTGGT TGAGGAACCTCAAAACTTGATAAAACAAAATTGTGAATTGTTTGAACAATTGGGTGA
GTACAAATTTCAAAATGCATTGCTGGTAAGATACACCAAAAAGGTTCCTCAGGTTTCCACCCCTACTCTAGTCGAGGTTTCCAGAAACTTG
GGAAAGGTGGGTTCTAAGTGTTGTAAACACCCCGAGGCCAAACGTATGCCCTGTGCTGAAGATTACTTGAGCGTCGTTCTCAACCAATTAT
GTGTGCTGCATGAAAAGACGCCAGTTTCCGATCGAGTCACCAAGTGCTGTACTGAGTCTTTGGTAAATCGTAGACCTTGTTTCTCAGCATT
AGAAGTGGACGAGACTTATGTGCCGAAGGAATTCAATGCTGAAACATTTACTTTTCATGCTGATATTTGTACATTGTCAGAAAAAGAGAGA
CAAATCAAAAAGCAGACTGCCTTGGTGGAGCTTGTTAAACACAAGCCAAAGGCTACTAAAGAGCAATTGAAAGCAGTTATGGATGATTTTG
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CAGCATTCGTTGAGAAATGT TGCAAGGCAGACGACAAGGAGACATGTTTTGCCGAGGAGGGTAAAAAGCTTGTTGCAGCTAGCCAGGCTGC
TTTGGGACTTTAA

Fig. 1 U shows SEQ ID NO: 129, which is the shortened LLP-promoter sequence delta29
corresponding to a 576 bases length of the shortened LLP-promoter

TGGTGGAACTTTATTATTCTTTCTACGATCCAAGCATTATGTTGTGGAACAAAGCGAATACTCTTATTAGCTGGTAATTGAGCGAGTTGAA
AAAATCAAGTCTATTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCGATCTTTTTCAAATATCCAATTTCATTCCA
TCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAAAATGGTAAACCGTATTCAAATTGCTGC
AAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAGCAACCCACTG
AATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATTGCGTTGAGGC
GTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTCAATTCAAGCC
TAACTGCTCATAAAAACTACACGGTTTGCT

Fig. 1 V shows SEQ ID NO: 130, which is the shortened LLP-promoter sequence delta93
corresponding to a 512 bases length of the shortened LLP-promoter

TATTAGCTGGTAATTGAGCGAGT TGAAAAAATCAAGTCTATTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCGAT
CTTTTTCAAATATCCAATTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAA
AATGGTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGC
TCTTGTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGAT
TTTACCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGT TGCGTTTCAAGATGGTCCACAAGTATTTT
TGTATTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCT

Fig. 1 W shows SEQ ID NO: 131, which is the shortened LLP-promoter sequence delta133
corresponding to a 472 bases length of the shortened LLP-promoter

TTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCGATCTTTTTCAAATATCCAATTTCATTCCATCTTGCCATCGGG
TCTTGGCTTCTTACATCAATAAT TAAAACTACTTACTCTATTAGTGCCAAAAATGGTAAACCGTATTCAAATTGCTGCAAGCATATGCTTA
AAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTG
TTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTA
ATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAA
AAACTACACGGTTTGCT

Fig. 1 X shows SEQ ID NO: 132, which is the shortened LLP-promoter sequence delta201
corresponding to a 404 bases length of the shortened LLP-promoter

TTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAAAATGGTAAACCGTATTC
AAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAG
CAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATT
GCGTTGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTC
AATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCT

Fig. 1 Y shows SEQ ID NO: 133, which is the shortened LLP-promoter sequence delta233
corresponding to a 372 bases length of the shortened LLP-promoter

CTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAAAATGGTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCG
CGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTT
CATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTAATGCTGTGC
CATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACAC
GGTTTGCT

Fig. 1 Z shows SEQ ID NO: 134, which is the shortened LLP-promoter sequence delta300
corresponding to a 305 bases length of the shortened LLP-promoter

GCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTTGTGGGAAGAAAAGCAACCCAC
TGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTACCGAATTCGCATTGCGTTGAG
GCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTATTTAAGCAGTGTCAATTCAAG
CCTAACTGCTCATAAAAACTACACGGTTTGCT
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Fig. 2: Amino acid sequences

Fig. 2 A shows the amino acid sequence of the SSN6-like protein of P. Pastoris (SEQ ID NO:
8)

MNEPSQPPPVTLEVRHDPVPTSQADSQQRKVVYDKQLEFRKIAVSTWLALGSMAHEVHLYQLATIDSFDFALQNDPFNEKALCGLAAALRAM
DLVKDQTDGTAAALDVINDLLSRSSELYKDPSIWREAAECYLLLNNTTNAMEALQRCIQLTPNNSALWLLKGQTLMAAGSKHEAVDALNTA
LVKLPNDVADYTKEEIDVARSTHSEFASVLAAEGNIEAARDELEATLALPPPSSSRFTEYSSLWCALTSANERLGDMAKAVRVCEEASGLL
GFEPCIYICHAYLLLLPNSHVFNPQSACVLLRQVVNSESNDFLPWFLLGEAYQMLRQPSEAYEAFQLALKRAPNHTIVWLAVGNLYAELGQ
LADALSAYMFVIKRETEQEQESKILLSFAWEGLSSVYEKCHGQLADSIEACMKSSSYASQAGDSSRANFLNSRLETLRRVVSGEIPLSDYR
PSTCCQSPLYLLRDLTSLSISERENLANASLDDIASAPEIKSSSKKRTDTSRPMPPYPSHSANNYNLPSEDSQPQRONLPVHSLPNVPLAQ
QQRVHAPANKNLSPSADQRFSIATHPPVAPPTNFPSSCFTTVTTTTATTAATVSTTKLSALCAFTNVPTFPTIPIP

Fig. 2 B shows the amino acid sequence of the SSNB6-like modified protein of P. Pastoris
YJK _PVA 021 (SEQ ID NO: 9)

MNEPSQPPPVTLEVRHDPVPTSQADSQQRKVVYDKQLEFRKIAVSTWLALGSMAHEVHLYQLAIDSFDFALQNDPFNEKALCGLAAALRAM
DLVKDQTDGTAAALDVINDLLSRSSELYKDPSIWREAAECYLLLNNTTNAMEALQRCIQLTPNNSALWLLKGQTLMAAGSKHEAVDALNTA
LVKLPNDVADYTKEEIDVARSTHSEFASVLAAEGNIEAARDELEATLALPPPSSSRFTEYSSLWCALTSANERLGDMAKAVRVCEEASGLL
GFEPCIYICHAYLLLLPNSHVFNPQSACVLLRQVVNSESNDFLPWFLLGEAYQMLRQPSEAYEAFQLALKRAPNHTIVWLAVGNLYAELGQ
LADEWYLOLR

Fig. 2 C shows the amino acid sequence of the LLP protein including LLP signal sequence of
P. Pastoris (SEQ ID NO: 10). The LLP signalsequnce is underlined.

MFEKSKFVVSFLLLLOLFCVLGVHGQESGNGTTSDTAYACDIGATPFDGFNATIYQYQASDDNSIQDPVFMSTGYLQRNQLHSTTGVTNPG
FNIFTAGVATTTLYGIPNVNYQNMLLELKGYFRADASGNYGLSLRNIDDSAILFFGRETAFECCNENLIPLDEAPTDYSLFTIKEGEASTN
PDSYTYTQYLEAGRYYPVRTFFANIRTRAVFNFTMTLPDGSELTDFQNYIFQFGALNQQQCQAEIVTRENYTTTTEPWTGTFEATTTVIPS
GTEPGTVIVQTPYSTIDSTSTWTGTFTTFTTDADGSTIAVVPSSTIDDHFASTETVLTDTAISTTVITVTSCGTSKCTKTTALTGVTQRTL
TIDDRTTVVTTYCPLPTDVATIKTASVSGSEVVQTIYTAKHSQAVSYVHPSTVTITREVCDAQTCTQATIVTGEILQTTVVDSGSTTVVPK
YVPVETHEPTFELSTL

Fig. 2 D shows the amino acid sequence of the LLP signal sequence of P. Pastoris (SEQ ID
NO: 140)

MFEKSKFVVSFLLLLQLFCVLGVHG
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Fig. 3: Mechanism of the super-secretor strain 1
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Fig. 4
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Fig. 5 B:

<+ hGH

NRRLY-11430 SSS1

Control PGAP Control pLLP



WO 2016/139279 PCT/EP2016/054478
15/28

Fig. 6
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Fig. 7
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Fig. 8
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Pichia SSN6&-like: WLAVENNAELGELABALSAY
| I I | |
352 355 360 365 370372

Consensus Sequence 1:

M COLYSLTA(IMV)E(VINSTK)IRE(YFLA)(QNSRKE)(INLM)

I I I
3562 3565 360

(GNSKR)Y®YNFYLYHRETPAK)B(AST)(LI)(DGTNASE)(AV)(YF)

I I I
365 370 372

Pichia SSN6-like: WEGMSSVIMEKCHGQOLABSIEACMK

I I I I | 1
394 400 405 410 415417

Consensus Sequence 2:
M YFLED)(NDG)(GLAS)(TSIQC)HLIVIMATSARKQ)(CS)
I I
394 400
(NHSDEH)(DNK-RGF)(Q-H)(ILTHVAS)(TSNQERIAMG )M

I I
405 410
(ASV)(LIASC)YDHNE )(SA)(YCYEAKRQMTLNDS)(RQK)

I I
415 417
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Fig. 10

A: Expression vector pLLP
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B: Full sequence of pLLP (SEQ ID NO: 65)

AAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTT
CCACAATATTTTCTCTGTGCTCTCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTGTGGCCGTTATATTCGGCCTTATCGTGGG
ACCACATTGCCTGAATTGGTTTGCCCCGGAAGATTGGGGAAACTTGGATCTGATTACCTTAGCTGCAGGTACCACTGAGCGTCAGACCCCG
TAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGT
TTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAG
CCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCG
ATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGT TACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCC
CAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGAC
AGGTATCCGGTAAGCGGCAGGGT CGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGT
TTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACG
GTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGGTACCCAGATCCAATTCCCGCTTTGACTGCCTGAAATCTCCATCG
CCTACAATGATGACATTTGGATTTGGTTGACTCATGTTGGTATTGTGAAATAGACGCAGATCGGGAACACTGAAAAATACACAGTTATTAT
TCATTTAAATCACGGTCTTGGAGTCATCAGGCTCTGACTGGGCAGCTGCTGCAACTGGAACTTCCCAAGCCTCCCACCAAACAGCAGGTGT

TGGCCAAGCTGGGAAACGGGATTTGGTGGAACTTTATTATTCTTTCTACGATCCAAGCATTATGTTGTGGAACAAAGCGAATACTCTTATT
AGCTGGTAATTGAGCGAGTTGAAAAAATCAAGTCTATTGGAGGGTATGGTCAGAGTACTGATAGAGATCCCTGTTAAGATAATCGATCTTT
TTCAAATATCCAATTTCATTCCATCTTGCCATCGGGTCTTGGCTTCTTACATCAATAATTAAAACTACTTACTCTATTAGTGCCAAAAATG
GTAAACCGTATTCAAATTGCTGCAAGCATATGCTTAAAAGGATCGCGTTGCGAGCTTCTTTTGAGATTCGCAAGCTTGATTTTATGCTCTT
GTGGGAAGAAAAGCAACCCACTGAATTCCAGATTTGTTGTGTTTTCATGCATGGACGACATACTTTGAGTAATACCGTTACTGAGATTTTA
CCGAATTCGCATTGCGTTGAGGCGTGAAGTTTCTTAATGCTGTGCCATATGGTTAAGTTGCGTTTCAAGATGGTCCACAAGTATTTTTGTA
TTTAAGCAGTGTCAATTCAAGCCTAACTGCTCATAAAAACTACACGGTTTGCTGA (
TTATGATTTATGATTTTTATTATTAAATAAGT TATAAAAAAAATAAGTGTATAC
TCTTATTCTTGAGTAACTCTTTCCTGTAGGTCAGGTTGCTTTCTCAGGTATAGCATGAGGTCGCTCTTATTGACCACACCTCTACCGGCAT
GCCGAGCAAATGCCTGCAAATCGCTCCCCATTTCACCCAATTGTAGATATGCTAACTCCAGCAATGAGTTGATGAATCTCGGTGTGTATTT
TATGTCCTCAGAGGACAAGGATCCTTCAGTAATGTCTTGTTTCTTTTGTTGCAGTGGTGAGCCATTTTGACTTCGTGAAAGTTTCTTTAGA
ATAGTTGTTTCCAGAGGCCAAACATTCCACCCGTAGTAAAGTGCAAGCGTAGGAAGACCAAGACTGGCATAAATCAGGTATAAGTGTCGAG
CACTGGCAGGTGATCTTCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATGGCAACAATGTACCGTGTGGATCTAAGAAC
GCGTCCTACTAACCTTCGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGTTGTCGATTCCGCGTAAGCATGCATACCCA
AGGACGCCTGTTGCAATTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTTCATTGTGTTGCGCTTGAAAGTAAAATGCG
AACAAATTAAGAGATAATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACAATAAGCGTTCATATCCGCTGGGTGACTTT
CTCGCTTTAAAAAATTATCCGAAAAAATTTTCTAGAGTGTTGACACTTTATACTTCCGGCTCGTATAATACGACAAGGTGTAAGGAGGACT
AAACCATGGCTAAACTCACCTCTGCTGTTCCAGTCCTGACTGCTCGTGATGTTGCTGGTGCTGTTGAGTTCTGGACTGATAGACTCGGTTT
CTCCCGTGACTTCGTAGAGGACGACTTTGCCGGTGTTGTACGTGACGACGTTACCCTGTTCATCTCCGCAGTTCAGGACCAGGTTGTGCCA
GACAACACTCTGGCATGGGTATGGGTTCGTGGTCTGGACGAACTGTACGCTGAGTGGTCTGAGGTCGTGTCTACCAACTTCCGTGATGCAT
CTGGTCCAGCTATGACCGAGATCGGTGAACAGCCCTGGGGTCGTGAGTTTGCACTGCGTGATCCAGCTGGTAACTGCGTGCATTTCGTCGC
AGAAGAGCAGGACTAACCTCTAGGACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTA
TTTATGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTT
TATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCC

fAAAACGATGTAAGGGCGGCEGCAGCGAATTTC
TTTAAAGTGACTCTTAGGT TTTAAAACGAAAAT
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Fig. 11

A: Expression vector pGAP with DLX521 as GOI
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B: Full sequence of pGAP with DLX521 as GOI (SEQ ID NO: 66)

TCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTTCCACAATATTTTCTCTGTGCTCTCTTTTTATTAAAGAGAAGCTCTATATCG
GAGAAGCTTCTGTGGCCGTTATATTCGGCCTTATCGTGGGACCACATTGCCTGAATTGGTTTGCCCCGGAAGATTGGGGAAACTTGGATCT
GATTACCTTAGCTGCAGGTACCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCT
GCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGTCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTT
CAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTC
GCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGG
CGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCT
ATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTT
CCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGC
GGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGGTACC
CAGATCCAATTCCCGCTTTGACTGCCTGAAATCTCCATCGCCTACAATGATGACATTTGGATTTGGTTGACTCATGTTGGTATTGTGAAAT
AGACGCAGATCGGGAACACTGAAAAATACACAGTTATTATTCATTTAAATTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAG
CCATCTCTGAAATATCTGGCTCCGTTGCAACTCCGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAGTAATG
GAACCAGAAACGTCTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGC
CCCCTTGCAGCAATGCTCTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATGGAAAAGTCCCG
GCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCCAA
TTTTGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCTATTTCAATCAATTGAACAACTATCAAAACACAGAATTCAAAA
CGATGCGTTTCCCATCGATTTTCACAGCTGTTCTGTTTGCAGCTTCATCTGCTTTAGCTGCACCTGTTAACACAACTACAGAGGACGAAAC
GGCCCAGATCCCAGCTGAGGCAGTCATTGGTTATTCCGATTTGGAAGGTGATTTCGATGTCGCTGTGTTACCATTCAGTAATTCCACAAAT
AACGGTTTGCTGTTCATTAACACCACTATAGCAAGCATCGCTGCAAAAGAGGAAGGTGTTTCCCTAGAAAAGAGGGCCCAGTCCGTTTTGA
CTCAACCCCCTTCCGTATCCGCAGCTCCAGGCCAAAAAGTAACGATCTCTTGTTCAGGTTCCACTAGTAACATAGGTGACAATTATGTGTC
ATGGTACCAACAGTTGCCCGGAACTGCCCCTCAACTGCTGATCTACGACAATACCAAGAGGCCGTCAGGTATCCCAGACAGATTTTCCGGT
TCTAAGAGCGGCACATCGGCTACACTAGGTATCACGGGACTTCAAACCGGCGACGAGGCAGATTACTACTGCGCAACTTGGGATAATGATA
AGTGGGGAGTTGTTTTTGGAGGTGGTACTAAACTCGAAGTCTTGGGTGGTGGAGGAGGATCAGGAGGAGGAGGTTCTGGAGGAGGTGGTTC
ATCTGGCGGTGGATCTGAAGTGCAGCTTGTGGAGAGTGGTGGTGGTTTGGTTCAACCAGGAGGTAGCTTGAGACTGTCATGTGCCGCCAGC
GGTTTTACTTTCTCCTCCTATGCAATGTCTTGGGTCAGACAAGCACCTGGTAAGGGTTTGGAATGGGTATCAGCTATTTCGGGTAGTGGTG
GTTCGACATATTATGCTGACTCCGTTAAAGGTCGTTTTACTATTTCTAGAGACAATTCCAAAAATACCTTATATCTTCAAATGAACTCCCT
TAGAGCTGAGGATACTGCTGTTTACTACTGTGCTCGTGATGCTTGGTTGGATGTGTTGTCTGACGGCTTTGACTACTGGGGACAAGGTACT
TTGGTCACAGTGAGCAGCTGAGGGGCGGCCGCTCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTT
TTTATTTGTAACCTATATAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTGCTCCTGATCAGCCTATCTCGCAGCAGA
TGAATATCTTGTGGTAGGGGTTTGGGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAA
GTGAAACCTTCGTTTGTGCGGATCCTTCAGTAATGTCTTGTTTCTTTTGTTGCAGTGGTGAGCCATTTTGACTTCGTGAAAGTTTCTTTAG
AATAGTTGTTTCCAGAGGCCAAACATTCCACCCGTAGTAAAGTGCAAGCGTAGGAAGACCAAGACTGGCATAAATCAGGTATAAGTGTCGA
GCACTGGCAGGTGATCTTCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATGGCAACAATGTACCGTGTGGATCTAAGAA
CGCGTCCTACTAACCTTCGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGTTGTCGATTCCGCGTAAGCATGCATACCC
AAGGACGCCTGTTGCAATTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTTCATTGTGTTGCGCTTGAAAGTAAAATGC
GAACAAATTAAGAGATAATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACAATAAGCGTTCATATCCGCTGGGTGACTT
TCTCGCTTTAAAAAATTATCCGAAAAAATTTTCTAGAGTGTTGTTACTTTATACTTCCGGCTCGTATAATACGACAAGGTGTAAGGAGGAC
TAAACCATGGCTAAACTCACCTCTGCTGTTCCAGTCCTGACTGCTCGTGATGTTGCTGGTGCTGTTGAGTTCTGGACTGATAGACTCGGTT
TCTCCCGTGACTTCGTAGAGGACGACTTTGCCGGTGTTGTACGTGACGACGTTACCCTGTTCATCTCCGCAGTTCAGGACCAGGTTGTGCC
AGACAACACTCTGGCATGGGTATGGGTTCGTGGTCTGGACGAACTGTACGCTGAGTGGTCTGAGGTCGTGTCTACCAACTTCCGTGATGCA
TCTGGTCCAGCTATGACCGAGATCGGTGAACAGCCCTGGGGTCGTGAGTTTGCACTGCGTGATCCAGCTGGTAACTGCGTGCATTTCGTCG
CAGAAGAGCAGGACTAACAATTGACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTAT
TTATGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTTT
ATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCCAAATTTTGCATAATCCTTTACAACATGG
CTATATGGGAGCACTTAGCGCCC
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Fig. 12 A: Deep well plate expression of HSA fused to the LLP-signal sequence
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Fig. 12 B: Fermenter expression of HSA fused to the LLP-sighal sequence
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Fig. 13: Truncation-analysis of the LLP-promoter
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Fig. 14: Sequences S. cerevisae ssnbé and TUP1 (complete coding region)

A. Ssn6-nucleic acid (cyc8 = ssn6): SEQ ID NO: 135

>gi| 398364854 |ref|NM 001178460.3| Saccharomyces cerevisiae S5288c
transcription regulator CYC8 (CYC8), partial mRNA

ATGAATCCGGGCGGTGAACAAACAATAATGGAACAACCCGCTCAACAGCAACAACAACAGCAACAACAACAGCAG
CAACAGCAACAGCAGGCAGCAGTTCCTCAGCAGCCACTCGACCCATTAACACAATCAACTGCGGAAACTTGGCTC
TCCATTGCTTCTTTGGCAGAAACCCTTGGTGATGGCGACAGGGCCGCAATGGCATATGACGCCACTTTACAGTTC
AATCCCTCATCTGCAAAGGCTTTAACATCTTTGGCTCACTTGTACCGTTCCAGAGACATGTTCCAAAGAGCTGCA
GAATTATATGAAAGAGCACTTTTGGTAAATCCCGAACTATCAGATGTGTGGGCTACTTTAGGTCATTGTTATCTG
ATGCTGGATGATCTGCAAAGAGCTTACAATGCCTATCAACAGGCTCTCTACCACCTCAGTAATCCCAACGTACCG
AAATTATGGCATGGAATCGGCATTCTTTATGACAGATATGGTTCGCTCGACTATGCCGAAGAAGCTTTTGCCAAA
GTTTTGGAATTGGACCCTCATTTTGAAAAGGCAAACGAAATTTACTTCAGACTAGGTATTATTTATAAACATCAG
GGTAAATGGTCTCAAGCTTTGGAATGCTTCAGATACATTCTCCCTCAACCTCCTGCTCCCTTGCAGGAGTGGGAC
ATATGGTTTCAGTTGGGTAGTGTTTTGGAGAGTATGGGAGAGTGGCAAGGTGCGAAGGAAGCCTACGAGCATGTC
TTGGCTCAAAATCAACATCATGCCAAAGTATTACAACAATTAGGTTGTCTTTACGGTATGAGTAACGTACAATTT
TATGACCCTCAAAAGGCATTGGATTATCTTCTAAAGTCGTTAGAAGCAGATCCCTCCGATGCCACTACATGGTAC
CATCTCGGTAGAGTGCATATGATTAGAACAGATTATACTGCCGCATATGATGCTTTCCAACAAGCTGTTAATAGA
GATTCAAGAAACCCTATCTTTTGGTGCTCAATCGGTGTTTTATATTACCAAATTTCTCAATACAGAGACGCCTTA
GACGCGTACACAAGAGCCATAAGATTAAATCCTTATATTAGTGAAGTTTGGTACGATCTAGGTACTCTTTACGAA
ACTTGTAACAACCAATTATCTGACGCCCTTGATGCGTATAAGCAAGCTGCAAGACTGGACGTAAATAATGTTCAC
ATAAGAGAAAGATTAGAAGCTTTAACAAAGCAGTTAGAAAACCCAGGCAATATAAACAAATCGAACGGTGCGCCA
ACGAATGCCTCTCCTGCCCCACCTCCTGTGATTTTACAACCTACCTTACAACCTAATCATCAAGGAAATCCTTTG
AACACTAGAATTTCAGCCCAATCTGCCAATGCTACTGCTTCAATGGTACAACAACAGCATCCTGCTCAACAAACG
CCTATTAACTCTTCTGCAACAATGTACAGTAATGGAGCTTCCCCTCAATTACAAGCTCAAGCTCAAGCTCAAGCT
CAAGCACAAGCTCAAGCACAAGCACAAGCTCAAGCACAAGCACAAGCACAAGCGCAAGCACAAGCACAAGCACAG
GCGCAAGCACAGGCACAAGCACAAGCACAAGCACATGCACAAGCGCAAGCACAAGCACAAGCACAGGCACAAGCA
CAAGCACAGGCGCAGGCACAACAACAACAACAACAACAGCAACAACAACAACAACAACAACAACAACAACAACAA
CAACAACAACAACAACAACAACAACAGCAGCAGCAATTACAGCCCCTACCAAGACAACAGCTGCAGCAAAAGGGA
GTTTCTGTGCAAATGTTAAATCCTCAACAAGGGCAACCATATATCACACAGCCAACAGTCATACAAGCTCACCAA
CTGCAACCATTTTCTACACAAGCTATGGAACATCCGCAAAGCTCTCAACTGCCACCTCAACAGCAACAACTACAA
TCTGTTCAACATCCACAACAACTTCAAGGCCAGCCTCAAGCCCAAGCTCCCCAACCTTTAATCCAGCATAACGTG
GAACAGAACGTTTTACCTCAAAAGAGATACATGGAAGGTGCAATCCACACTTTAGTAGATGCCGCCGTATCCAGT
AGCACCCACACAGAGAATAACACAAAGTCTCCTCGTCAACCAACCCATGCCATTCCAACGCAAGCTCCCGCAACA
GGAATAACGAACGCTGAACCACAGGTAAAGAAGCAAAAGTTGAACTCTCCAAATTCAAACATCAACAAATTAGTA
AATACTGCTACTTCCATTGAAGAAAATGCAAAATCTGAGGTGAGCAACCAATCGCCAGCAGTAGTGGAGTCTAAT
ACCAATAATACTTCACAAGAAGAAAAACCTGTAAAAGCAAACTCAATACCTTCACTAATTGGCGCACAGGAACCT
CCACAGGAAGCTAGTCCTGCTGAAGAAGCTACCAAAGCAGCTTCTGTTTCTCCTTCTACAAAACCGCTTAATACG
GAACCAGAGTCATCTAGTGTCCAACCAACTGTATCATCAGAAAGTTCAACAACAAAAGCAAATGACCAAAGCACT
GCTGAGACCATAGAACTTTCTACTGCTACTGTTCCTGCAGAAGCAAGCCCTGTAGAAGACGAAGTAAGACAGCAT
TCTAAAGAGGAAAACGGCACAACTGAAGCATCTGCACCTTCTACTGAAGAGGCGGAGCCAGCAGCTTCCAGAGAT
GCTGAAAAACAACAAGATGAAACCGCTGCTACAACGATAACTCTAATCAAACCTACTTTGGAAACAATGGAAACA
GTGAAAGAGGAGGCCAAAATGCGTGAGGAAGAGCAAACATCTCAAGAAAAATCCCCACAGGAGCAACACACTTCCA
AGAGAAAATGTAGTAAGGCAAGTGGAAGAAGATGAAAACTACGACGACTAA

B. SSN6-Protein (SEQ ID NO: 137)

>NP 009670.3 SSN6_Saccharomyces cerevisiae

MNPGGEQTIMEQPAQQQQQOQQQQQ0Q0Q0QQAAVPOQPLDPLTQSTAETWLSIASLAETLGDGDRAAMAYDATLQF
NPSSAKALTSLAHLYRSRDMFQRAAELYERALLVNPELSDVWATLGHCYLMLDDLORAYNAYQQALYHLSNPNVP
KLWHGIGILYDRYGSLDYAEEAFAKVLELDPHFEKANEIYFRLGIIYKHOGKWSQALECFRYILPQPPAPLQEWD
IWFQLGSVLESMGEWQGAKEAYEHVLAQNQHHAKVLOQQLGCLYGMSNVQEYDPQKALDYLLKSLEADPSDATTWY
HLGRVHMIRTDYTAAYDAFQQAVNRDSRNPIFWCSIGVLYYQISQYRDALDAYTRAIRLNPYISEVWYDLGTLYE
TCNNQLSDALDAYKQAARLDVNNVHIRERLEALTKQLENPGNINKSNGAPTNASPAPPPVILQPTLQPNDQGNPL
NTRISAQSANATASMVQOQHPAQQTPINSSATMYSNGASPOLOAQAQAQAQAQAQAQAQAQAQAQAQAQAQAQAQ
AQAQAQAQAQAHAQAQAQAQAQAQAQAQAQAQQQOQOO000000000000000000000000LOPLPROOLOQKG
VSVQMLNPQQGQOPYITQPTVIQAHQLQPFSTQAMEHPQSSQLPPOQOQOOLOSVQHPQOLOGOPQAQAPQPLIQHNV
EONVLPQKRYMEGATHTLVDAAVSSSTHTENNTKSPRQPTHAIPTQAPATGITNAEPQVKKOQKLNSPNSNINKLV
NTATSIEENAKSEVSNQSPAVVESNTNNTSQEEKPVKANSIPSVIGAQEPPQEASPAEEATKAASVSPSTKPLNT
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EPESSSVQPTVSSESSTTKANDQSTAETIELSTATVPAEASPVEDEVROHSKEENGTTEASAPSTEEARPAASRD
AEKQODETAATTITVIKPTLETMETVKEEAKMREEEQTSQEKSPOENTLPRENVVRQVEEDENYDD

C. Tup1-nucleic acid (SEQ ID NO: 136)
>gb|M35861.1|YSCAER2:247-2388 S.cerevisiae heme-requlated and catabolite

repressed genes repressor (TUPl) gene, complete cds

ATGACTGCCAGCGTTTCGAATACGCAGAATAAGCTGAATGAGCTTCTCGATGCCATCAGACAGGAGTTTCTCCAA
GTCTCACAAGAGGCAAATACCTACCGTCTTCAAAACCAAAAGGATTACGATTTCAAAATGAACCAGCAGCTGGCT
GAGATGCAGCAGATAAGAAACACCGTCTACGAACTGGAACTAACTCACAGGAAAATGAAGGACGCGTACGAAGAA
GAGATCAAGCACTTGAAACTAGGGCTGGAGCAAAGAGACCATCAAATTGCATCTTTGACCGTCCAGCAACAGCGG
CAACAGCAACAGCAGCAACAGGTCCAGCAGCATTTACAACAGCAACAGCAGCAGCTAGCCGCTGCATCTGCATCT
GTTCCAGTTGCGCAACAACCACCGGCTACTACTTCGGCCACCGCCACTCCAGCAGCAAACACAACTACTGGTTCG
CCATCGGCCTTCCCAGTACAAGCTAGCCGTCCTAATCTGGTTGGCTCACAGTTGCCTACCACCACTTTGCCTGTG
GTGTCCTCAAACGCCCAACAACAACTACCACAACAGCAACTGCAACAGCAGCAACTTCAACAACAGCAACCACCT
CCCCAGGTTTCCGTGGCACCATTGAGTAACACAGCCATCAACGGATCTCCTACTTCTAAAGAGACCACTACTTTA
CCCTCTGTCAAGGCACCTGAATCTACGTTGAAAGAAACTGAACCGGAAAATAATAATACCTCGAAGATAAATGAC
ACCGGATCCGCCACCACGGCCACCACTACCACCGCAACTGAAACTGAAATCAAACCTAAGGAGGAAGACGCCACC
CCGGCTAGTTTGCACCAGGATCACTACTTAGTCCCTTATAATCAAAGAGCAAACCACTCTAAACCTATCCCACCT
TTCCTTTTGGATCTAGATTCCCAGTCTGTTCCCGATGCTCTGAAGAAGCAAACAAATGATTATTATATTTTATAC
AACCCGGCACTACCAAGAGAAATTGACGTTGAGTTACACAAATCTTTGGATCATACTTCAGTTGTTTGTTGCGTG
AAGTTCAGTAACGATGGTGAATACTTAGCCACAGGCTGCAACAAAACTACTCAAGTGTATCGCGTTTCAGATGGT
TCTCTGGTGGCCCGTCTATCTGACGATTCTGCTGCCAATAACCATCGAAATTCGATCACTGAAAATAACACCACC
ACGTCCACGGATAACAATACAATGACAACCACTACTACCACCACAATTACTACCACAGCGATGACTTCGGCAGCA
GAATTGGCAAAAGATGTGGAAAACCTGAACACTTCGTCTTCCCCATCATCCGACTTCTATATCCGTTCAGTGTGT
TTTTCTCCAGATGGGAAATTTTTGGCAACAGGTGCTGAAGACACGACTGATTAGAATTTGGGATATTGAAAATAGA
AAGATTGTTATGATTCTTCAAGGCCACGAACAAGATATTTATTCATTGGACTACTTTCCCTCAGGTGACAAATTA
GTCTCCGGTTCTGGTGACCGTACCGTTCGTATTTGGGACTTACGTACAGGCCAGTGTTCATTGACTTTATCCATT
GAAGATGGTGTTACCACCGTCGCTGTATCACCAGGTGATGGTAAATACATCGCTGCTGCTTCTCTAGATCGTGCT
GTGAGAGTTTGGGATTCCGAGACCGGATTCTTGGTGGAAAGACTAGATTCGGAAAACCAATCCGGTACAGGCCAC
AAGGACTCTGTTTATAGCGTTGTCTTCACTAGAGATGGACAAAGCGTTGTATCCCGGCTCATTAGATAGATCTGTT
AAGCTCTGGAATTTGCAGAATGCAAACAACAAGAGCGATTCGAAAACTCCAAATTCCGGCACTTGTGAAGTTACG
TATATCGGGCATAAAGACTTTGTATTGTCCGTGGCCACCACACAAAATGATGAGTACATCTTGTCCGGTTCCAAA
GATCGTGGTGTCCTGTTTTGGGATAAGAAATCCGGCAATCCGTTATTGATGTTGCAAGCTCATAGGAATTCAGTT
ATATCTGTGGCTGTGGCAAACGGGTCTCCGCTGGGTCCAGAATATAACGTTTTTGCTACTGGTAGCGGTGATTGT
AAAGCAAGGATTTGGAAGTATAAAAAAATAGCGCCAAATTAA

D. Tup1-Protein (SEQ ID NO: 138)
MTASVSNTONKLNELLDATIRQEFLQVSQEANTYRLQNQKDYDFKMNQQLAEMQQIRNTVYELELTHRKMKDAYEE
ETKHLKLGLEQRDHQTASLTVQQQOROQQQOQQVOQHT.QOQQQQT AAASASVPVAQQPPATTSATATPAANTTTGS
PSAFPVQASRPNLVGSQLPTTTLPVVSSNAQQQT POOQT.Q0Q0T.0QQQPPPQVSVAPLSNTATNGSPTSKETTTL
PSVKAPESTLKETEPENNNTSKINDTGSATTATTTTATETE IKPKEEDATPASLHQDHYLVPYNQRANHSKPIPP
FLLDLDSQSVPDALKKQTNDYYILYNPALPREIDVELHKSLDHTSVVCCVKFSNDGEYLATGCNKTTQVYRVSDG
SLVARLSDDSAANNHRNSITENNTTTSTDNNTMTTTTTTTITTTAMTSAAELAKDVENLNTSSSPSSDLYIRSVC
FSPDGKFLATGAEDRLIRIWDIENRKIVMILQGHEQDIYSLDYFPSCDKLVSCSGDRTVRIWDLRTGQCSLTLST
EDGVTTVAVSPGDGKYIAAGSLDRAVRVWDSETGFLVERLDSENESCTGHKDSVYSVVETRDGQSVVSGSLDRSV
KLWNLQNANNKSDSKTPNSGTCEVTYIGHKDFVLSVATTQNDEY I LSCSKDRGVLFWDKKSGNPLLMLQGHRNSV
ISVAVANGSPLGPEYNVFATGSGDCKARTIWKYKKIAPN



