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Figure S1: SDS-PAGE of produced cellulase (CelA2), lipase (BSLA) and protease (subtilisin
Carlsberg). EV: empty vector control; WT: non-optimized vector constructs; M1:
epMEGAWHOP optimized vector constructs. Red arrows indicate the bands of target

proteins.
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Figure S2: Sequencing results: Alignments of all three vector systems compared to

the corresponding ‘parents’:

pET28a(+)-CelA2 & pET28a(+)M1-CelA2
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pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pPET28a (+) -M1

PET28a (+) -CelA2
pETZ28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
PET28a (+) -M1

pET28a (+) -CelAZ
pET28a (+) -M1
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PET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1
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PET28a (+) -M1
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gaattcgagctcecgtcgacaagecttgeggecgcactcgagecaccaccaccaccaccactg

ttcgetttettececttectttetegecacgttegecggettteccegtcaagetetaaat

cgggggctcceccectttagggttccgatttagtgetttacggecacctcgaccccaaaaaactt

gattagggtgatggttcacgtagtgggccatcgececctgatagacggtttttegeecctttg

tgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcecctggtategg

B I I = B I I I I R R R R R R I I I A A A

tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctecgtcaaaaata

aggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagt

4/21



pET28a (+) -CelAZ
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelAZ2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelAZ2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

ctcgcatcaaccaaaccgttattcattegtgattgegectgagecgagacgaaatacgega

tcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgec

gaccaaaatcccttaacgtgagttttcgttccactgagegtcagacceecgtagaaaagat

caaaggatcttcttgagatcctttttttctgecgegtaatctgectgettgcaaacaaaaaa

gcgcacgagggagcttccagggggaaacgectggtatetttatagtectgtegggttteg

ccacctctgacttgagcgtcgatttttgtgatgectegtcaggggggecggagectatggaa

gttctttectgegttateccectgattetgtggataacegtattacecgectttgagtgage
....................................................... c....

tgataccgctcgeccocgecagecgaacgaccgagegcagegagtcagtgagecgaggaagegga
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pET28a (+) -CelAZ2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

agagcgcctgatgeggtattttcectecttacgeatetgtgeggtatttcacacecgecaatgg

tgcactctcagtacaatctgctctgatgececgecatagttaagccagtatacactecgcetat

aaatcactcagggtcaatgccagcgcttegttaatacagatgtaggtgttceccacagggta

gccagcagcatcctgecgatgcagatccggaacataatggtgcagggegetgacttecegeg

R R R N N IO

tttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgecag

cgatcatcgtegegetecagegaaageggtectegecgaaaatgacccagagegetgecg

gcacctgtcctacgagttgcatgataaagaagacagtcataagtgcggcgacgatagtca

tgccececgegeccaccggaaggagctgactgggttgaaggetetcaagggecatecggtegag
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pET28a (+) -CelAZ
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelAZ2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelAZ2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

tgattgcccecttcaccgectggecctgagagagttgecagecaageggtecacgetggtttge

cccagcaggcgaaaatcectgtttgatggtggttaacggecgggatataacatgagetgtet

tccacagcaatggecatcectggtcatccageggatagttaatgatcageccactgacgegt

tgcgcgagaagattgtgcaccgeccgectttacaggettcgacgecgettegttctaccate

tagtaggttgaggccgttgagcaccgccgecgecaaggaatggtgecatgcaaggagatgge

gcccaacagtcccececggcecacggggcctgecaccatacccacgeccgaaacaagegceteat
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pET28a (+) -CelAZ2
PET28a (+) -M1

pET28a (+) -CelAZ
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pET28a (+) -CelAZ2
PET28a (+) -M1

pET28a (+) -Cela2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

PET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelRA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

cctctagaaataattttgtttaactttaagaaggagatataccatgggtagcageccatca

ccaccatcatcatagcagcggtgaaaatctgtattttcagggtgctagcatgagcgaaga

tgatgtgagtccggtttttggtattgeccgaagatgtttatgatgaagttaccaaagecegt

gctgaaaatgttttattatcagegtagecggtgaactggaagcagaatatgttggtgaact

gtttgcacgtgaagcaggtcatacccagaaagcaagectattatgacccggatgatceceggt

catgtataaagatattgatgaagaatttgccaatcagtgtctggatgcagcaatttttge

atgggaatggctggaagaaaatccgaccgttaatcgttataccgatccgagettttttac

caccggcacctataatgatgttagcgcaaccgatgaacgttattgggcagcagecagaact
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pET28a (+) -CelAZ2
PET28a (+) -M1

pET28a (+) -CelA2
PET28a (+) -M1

pPET28a (+) -CelA2
pETZ28a (+) -M1

pET28a (+) -CelA2
pET28a (+)-M1

pPET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pPET28a (+) -CelA2
pPET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

pET28a (+) -CelA2
pET28a (+) -M1

PET28a (+) -CelA2
pET28a (+) -M1

gctgattgaagaagataccgaactgtatcagaaaaccaaaaatgcctttattaataatge

ccagagcattctgaaaatttgggaaaaagatggctataaagtggccctggattattatgt

ttggaatagtccgctggectatgttectgggttatgtttatagecctgaataccgtggecga
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PET22b(+)-BSLA & pET22b(+)M1-BSLA
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pPET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pETZZb(+)—ESLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
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tgagagctccgtcgacaagcttgcggeccgcactcgagcaccaccaccaccaccactgaga

actagcataaccccttggggectcectaaacgggtettgaggggttttttgetgaaaggagg

B R R T I I I I A A A

aactatatccggattggcgaatgggacgcgccctgtagecggecgecattaagecgecggegggt

atctcggtctattcttttgatttataagggattttgccgatttecggectattggttaaaa

aatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgcttacaatt

agttgggtgcacgagtgggttacatcgaactggatctcaacagecggtaagatcecttgaga

gttttcgcceccgaagaacgtttteccaatgatgagcacttttaaagttcectgctatgtggeg
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pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

pPET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pPET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+) -M1

pETZ22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

agaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacag

agcgtgggtctcgecggtatcattgcagecactggggccagatggtaageccteccegtateg

tagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgectg

aaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaacte

tttttccgaaggtaactggcttcagcagagecgcagataccaaatactgtecttctagtgt
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pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b(+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+) -M1

ttgctcacatgttctttectgegttateccectgattctgtggataaccgtattacegect

ttgagtgagctgataccgctcgeccgecageccgaacgaccgagecgcagecgagtcagtgageg

gaccagagaaaaatcactcagggtcaatgccagcgcttecgttaatacagatgtaggtgtt

ccacagggtagccagcagcatcctgecgatgcagatccggaacataatggtgcagggegcet

gacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttget

agcgctgccggcacctgtecctacgagttgecatgataaagaagacagtcataagtgeggeg

e

acgatagtcatgcceccgecgeccaccggaaggagectgactgggttgaaggetctcaaggge
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pET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

pPET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

pET22b (+) -BSLA
pet22b (+) -M1

pETZ22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

ctgcccgcttteccagtcgggaaacctgtegtgeccagctgcattaatgaatcggccaacgce

ccagtcgecttececegtteccgetatecggectgaatttgattgecgagtgagatatttatgeca

gccagccagacgcagacgcgccgagacagaacttaatgggeccgectaacagegegatttg

ttctaccatcgacaccaccacgectggecacccagttgatcggegegagatttaategeege

gacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgeccaatcagcaacga
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PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) =M1

pET22b (+) -BSLA
pet22b (+) -M1

pETZ22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pPET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

pET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+)-M1

PET22b (+) -BSLA
pet22b (+) -M1

aggcgccagcaaccgcacctgtggecgecggtgatgecggccacgatgecgteccggegtaga

tttgtgcaaaaggttttagatgaaacgggtgcgaaaaaagtggatattgtcgectcacage

atggggggcgcgaacacactttactacataaaaaatctggacggcggaaataaagttgea
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pHY-scarlsberg & pHYM1-scarlsberg
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pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber
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pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
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pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber

pHY-scarlsberg
pHY Ml-scarlsber
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961
961

1021
1021

cataccccgggaattcecctgttataaaaaaaggatcaattttgaactctcteccaaagttyg

atcccttaacgatttagaaatccetttgagaatgtttatatacattcaaggtaaccagece

gatcaacttccataggtaacaacctttgatcaagtaagggtatggataataaaccaccta

caattgcaatacctgttcecctctgataaaaagctggtaaagttaagcaaactcatteccag

caccagcttecctgetgtttcaagetacttgaaacaattgttgatataactgttttggtga

aaagaaaggaagcagttaaaaagctaacagaaagaaatgtaactccgatgtttaacacgt

ataaaggacctcttctatcaacaagtatcccaccaatgtagccgaaaataatgacactca

ttgttccagggaaaataattacacttccgatttcggecagtacttagetggtgaacatett

tcatcatataaggaaccatagagacaaaccctgctactgttccaaatataattccceccac

aaatgctatatgatgttgtaaacaacataaaaaatacaatgcctacagacattagtataa

ttcctttgatatcaaaatgaccttttatccttacttcectttctttaataatttcataagaa

gggctatcattccaccaatcgctggaccgactecttctecccatggectactatcgatecaa

taagaccaaatgctttacccctattttectttggaatatagecgegecaactacaaccatta
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cgagtgctggaaatgcagctgecaccagccccttgaataaaacgageccataataagtaagg
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atgtattcacatttcaccctccaataatgagggcagacgtagtttatagggttaatgata
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