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17-87-17, 
Oleo phobic 

Truncation mutant of 
42-87-63 where the N-
terminal hydrophilic 
arm is truncated to 17 
amino acids and the C-
terminal arm is 
truncated to 17 amino 
acids. Low expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

CATATGCGCCATGATCAACACACCGGTGACAGAC
TCACCCACCCACAGCGCCAGCAACAAGGCCCCTC
AACCGGCAAGATAATGGTCATCATGGCCTTACTT
CCAATAACCGGAATCTTGTTTGGTTTAGCCGGTAT
CACCCTCGTCGGGACGGTTATCGGGCTCGCTCTCG
CGACTCCGCTGTTTGTTATATTCAGCCCTGTTATT
GTTCCAGCGATGATAGCGATTGGGCTTGCGGTTA
CCGGGTTTTTGACTTCGGGTACGTTCGGGTTAACG
GGGTTAAGCTCGTTGTCGTATTTGTTTAATATGGT
GAGGCGGTCGACAATGTCGGTTCCAGTCCAGAGG
GATTATGTGAAGGGGAAGTTGCAGGATGTGGGGG
AGTATACGGGCCAGAAGACGAAGGACTTGGGCCA
GAAGATACAGCATACGGCCCATGAAATGGGTGAC
CAGGGCCTCGAGCACCACCACCACCACCAC 

27-87-12 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 27 
amino acids and the C-
terminal arm is 
truncated to 12 amino 
acids. Low expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCTACCGCCATGATCAACACACCGGTGACA
GACTCACCCACCCACAGCGCCAGCAACAAGGCCC
CTCAACCGGCAAGATAATGGTCATCATGGCCTTA
CTTCCAATAACCGGAATCTTGTTTGGTTTAGCCGG
TATCACCCTCGTCGGGACGGTTATCGGGCTCGCTC
TCGCGACTCCGCTGTTTGTTATATTCAGCCCTGTT
ATTGTTCCAGCGATGATAGCGATTGGGCTTGCGGT
TACCGGGTTTTTGACTTCGGGTACGTTCGGGTTAA
CGGGGTTAAGCTCGTTGTCGTATTTGTTTAATATG
GTGAGGCGGTCGACAATGTCGGTTCCAGTCCAGA
GGGATTATGTGAAGGGGAAGTTGCAGCTCGAG 

22-87-12 

. Low expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCCACACCGGTGACAGACTCACCCACCCAC
AGCGCCAGCAACAAGGCCCCTCAACCGGCAAGAT
AATGGTCATCATGGCCTTACTTCCAATAACCGGA
ATCTTGTTTGGTTTAGCCGGTATCACCCTCGTCGG
GACGGTTATCGGGCTCGCTCTCGCGACTCCGCTGT
TTGTTATATTCAGCCCTGTTATTGTTCCAGCGATG
ATAGCGATTGGGCTTGCGGTTACCGGGTTTTTGAC
TTCGGGTACGTTCGGGTTAACGGGGTTAAGCTCGT
TGTCGTATTTGTTTAATATGGTGAGGCGGTCGACA
ATGTCGGTTCCAGTCCAGAGGGATTATGTGAAGG
GGAAGTTGCAGCTCGAG 

42-65-57, 
oleo philic 

Truncation mutant of 
42-87-57 where the 
hydrophobic domain is 
truncated at both 
junction points leaving 
65 amino acids in the 
core. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

CATATGGCCACCACAACCTACGACCGCCACCATG
TCACCACCACCCAACCCCAATACCGCCATGATCA
ACACACCGGTGACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGATAACCG
GAATCTTGTTTGGTTTAACCGGTATCACCCTCGTC
GGGACGGTTATCGGGCTCGCTCTCGCGACTCCGCT
GTTTGTTATATTCAGCCCTGTTATTGTTCCAGCGA
TGATAGCGATTGGGCTTGCGGTTACCGGGTTTTTG
ACTTCGGGTACGTTCGGGTTAACGCGGTCGACAA
TGTCGGTTCCAGTCCAGAGGGATTATGTGAAGGG
GAAGTTGCAGGATGTGGGGGAGTATACGGGCCAG
AAGACGAAGGACTTGGGCCAGAAGATACAGCAT
ACGGCCCATGAAATGGGTGACCAGGGCCAGGGTC
AGGGTCAGGGTGGTGGGAAAGAAGGGCGAAAAG
AAGGGGGGAAACTCGAGCACCACCACCACCACCA
C 
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7-65-7 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm remains the native 
length and the C-
terminal arm is 
truncated to 32 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCCCCTCAACCGGCAAGATAATGGGAATCT
TGTTTGGTTTAACCGGTATCACCCTCGTCGGGACG
GTTATCGGGCTCGCTCTCGCGACTCCGCTGTTTGT
TATATTCAGCCCTGTTATTGTTCCAGCGATGATAG
CGATTGGGCTTGCGGTTACCGGGTTTTTGACTTCG
GGTACGTTCGGGTTAACGCGGTCGACAATGTCGG
TTCCAGTCCAGAGGGATTATGTGCTCGAG 

12-65-12 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 12 
amino acids and the C-
terminal arm is 
truncated to 12 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCCGCCAGCAACAAGGCCCCTCAACCGGCA
AGATAACCGGAATCTTGTTTGGTTTAACCGGTATC
ACCCTCGTCGGGACGGTTATCGGGCTCGCTCTCGC
GACTCCGCTGTTTGTTATATTCAGCCCTGTTATTG
TTCCAGCGATGATAGCGATTGGGCTTGCGGTTACC
GGGTTTTTGACTTCGGGTACGTTCGGGTTAACGCG
GTCGACAATGTCGGTTCCAGTCCAGAGGGAT 

17-65-17 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 17 
amino acids and the C-
terminal arm is 
truncated to 17 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

CTCACCCACCCACAGCGCCAGCAACAAGGCCCCT
CAACCGGCAAGATAACCGGAATCTTGTTTGGTTT
AACCGGTATCACCCTCGTCGGGACGGTTATCGGG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGATTGGGC
TTGCGGTTACCGGGTTTTTGACTTCGGGTACGTTC
GGGTTAACGCGGTCGACAATGTCGGTTCCAGTCC
AGAGGGATTATGTGAAGGGGAAGTTGCAGGATGT
GGGGGAGTATCTCGAG 

27-65-27 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 27 
amino acids and the C-
terminal arm is 
truncated to 27 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

ATGGGTCTGAACGACATCTTCGAGGCTCAGAAAA
TCGAATGGCACGAAGGATCCTACCGCCATGATCA
ACACACCGGTGACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGATAACCG
GAATCTTGTTTGGTTTAACCGGTATCACCCTCGTC
GGGACGGTTATCGGGCTCGCTCTCGCGACTCCGCT
GTTTGTTATATTCAGCCCTGTTATTGTTCCAGCGA
TGATAGCGATTGGGCTTGCGGTTACCGGGTTTTTG
ACTTCGGGTACGTTCGGGTTAACGCGGTCGACAA
TGTCGGTTCCAGTCCAGAGGGATTATGTGAAGGG
GAAGTTGCAGGATGTGGGGGAGTATACGGGCCAG
AAGACGAAGGACTTGGGCCAGCTCGAGCACCACC
ACCACCACCAC 
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42-65-7 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm remains the native 
length and the C-
terminal arm is 
truncated to 7 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGATAATGGGAA
TCTTGTTTGGTTTAACCGGTATCACCCTCGTCGGG
ACGGTTATCGGGCTCGCTCTCGCGACTCCGCTGTT
TGTTATATTCAGCCCTGTTATTGTTCCAGCGATGA
TAGCGATTGGGCTTGCGGTTACCGGGTTTTTGACT
TCGGGTACGTTCGGGTTAACGCGGTCGACAATGT
CGGTTCCAGTCCAGAGGGATTATGTGCTCGAG 

7-65-57 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 7 
amino acids and the C-
terminal arm remains 
the native length. High 
expression.  Inclusion 
bodies.  Low solubility 
in aqueous solutions.  
Soluble in 
organic/aqueous 
mixtures. 

GGATCCCCCTCAACCGGCAAGATAACCGGAATCT
TGTTTGGTTTAACCGGTATCACCCTCGTCGGGACG
GTTATCGGGCTCGCTCTCGCGACTCCGCTGTTTGT
TATATTCAGCCCTGTTATTGTTCCAGCGATGATAG
CGATTGGGCTTGCGGTTACCGGGTTTTTGACTTCG
GGTACGTTCGGGTTAACGCGGTCGACAATGTCGG
TTCTCGAG 

17-65-17-tat 

Truncation mutant of 
42-65-63 where the N-
terminal hydrophilic 
arm is truncated to 17 
amino acids and the C-
terminal arm is 
truncated to 17 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

CATATGGGTCGTAAAAAACGTCGTCAGCGTCGTC
GTCCGCAGGGTGGTGGTTCTGGTGGTGGTTCTGGT
GGTGGTTCTGGTGGTGGTTCTGGATCCCTCACCCA
CCCACAGCGCCAGCAACAAGGCCCCTCAACCGGC
AAGATAACCGGAATCTTGTTTGGTTTAACCGGTAT
CACCCTCGTCGGGACGGTTATCGGGCTCGCTCTCG
CGACTCCGCTGTTTGTTATATTCAGCCCTGTTATT
GTTCCAGCGATGATAGCGATTGGGCTTGCGGTTA
CCGGGTTTTTGACTTCGGGTACGTTCGGGTTAACG
CGGTCGACAATGTCGGTTCCAGTCCAGAGGGATT
ATGTGAAGGGGAAGTTGCAGGATGTGGGGGAGTA
TCTCGAG 

RGD-GGGS-
27-65-27 

27-65-27 with a 
terminal RGD site on 
the N-terminus. High 
expression.  Inclusion 
bodies.  Low solubility 
in aqueous solutions.  
Soluble in 
organic/aqueous 
mixtures. 

ATGCGCGGCGATAGCGGCGGCGGCGGATCCTACC
GCCATGATCAACACACCGGTGACAGACTCACCCA
CCCACAGCGCCAGCAACAAGGCCCCTCAACCGGC
AAGATAACCGGAATCTTGTTTGGTTTAACCGGTAT
CACCCTCGTCGGGACGGTTATCGGGCTCGCTCTCG
CGACTCCGCTGTTTGTTATATTCAGCCCTGTTATT
GTTCCAGCGATGATAGCGATTGGGCTTGCGGTTA
CCGGGTTTTTGACTTCGGGTACGTTCGGGTTAACG
CGGTCGACAATGTCGGTTCCAGTCCAGAGGGATT
ATGTGAAGGGGAAGTTGCAGGATGTGGGGGAGTA
TACGGGCCAGAAGACGAAGGACTTGGGCCAGCTC
GAGCACCACCACCACCACCAC 
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27-65-27 no 
avi 

27-65-27 without the 
avi-tag on the N-
terminus. High 
expression.  Inclusion 
bodies.  Low solubility 
in aqueous solutions.  
Soluble in 
organic/aqueous 
mixtures. 

GGATCCTACCGCCATGATCAACACACCGGTGACA
GACTCACCCACCCACAGCGCCAGCAACAAGGCCC
CTCAACCGGCAAGATAACCGGAATCTTGTTTGGTT
TAACCGGTATCACCCTCGTCGGGACGGTTATCGG
GCTCGCTCTCGCGACTCCGCTGTTTGTTATATTCA
GCCCTGTTATTGTTCCAGCGATGATAGCGATTGGG
CTTGCGGTTACCGGGTTTTTGACTTCGGGTACGTT
CGGGTTAACGCGGTCGACAATGTCGGTTCCAGTC
CAGAGGGATTATGTGAAGGGGAAGTTGCAGGATG
TGGGGGAGTATACGGGCCAGAAGACGAAGGACTT
GGGCCAGCTCGAGCACCACCACCACCACCAC 

Half Oleo 3 

A half oleosin mutant of 
the N-terminal 
hydrophilic block and 
half of the 87 
hydrophobic block cut 
after the proline knot. 
High expression.  
Inclusion bodies.  Low 
solubility in aqueous 
solutions.  Soluble in 
organic/aqueous 
mixtures. 

GGATCCCACCACCACCACCACCACGCCACCACAA
CCTACGACCGCCACCATGTCACCACCACCCAACC
CCAATACCGCCATGATCAACACACCGGTGACAGA
CTCACCCACCCACAGCGCCAGCAACAAGGCCCCT
CAACCGGCAAGATAATGGTCATCATGGCCTTACT
TCCAATAACCGGAATCTTGTTTGGTTTAGCCGGTA
TCACCCTCGTCGGGACGGTTATCGGGCTCGCTCTC
GCGACTCCGCTGTTTGTTATATTCAGCCCTGTTAT
TGTTCCAGCGATGATAGCGTGACTCGAG 

BU 

Bottom up approach.  
Taking pieces of oleosin 
and connecting them to 
get the optimal 1/2 
oleosin.  Little to no 
expression 

CATATGCACCACCACCACCACCACACCCAACCCC
AACGCCATGATCAACACGGTGACAGAACCCACCA
GCGCAAGCGCATAGGAATCTTGTTTGGTTTAGGT
ATCCTCGTCGGGGTTATCGGGCTCGCTCTCGCGCC
GCTGTTTGTTATATTCTGACTCGAG 

1/2O-N 24-
30 

Short 1/2 oleosin of the 
N-terminal domain.  24 
hydrophilic amino acids 
and 30 hydrophobic 
amino acids. Little to no 
expression 

CATATGCACCACCACCACCACCACGATCAACACA
CCGGTGACAGACTCACCCACCCACAGCGCCAGCA
ACAAGGCCCCTCAACCGGCAAGATAACCGGAATC
TTGTTTGGTTTAACCGGTATCACCCTCGTCGGGAC
GGTTATCGGGCTCGCTCTCGCGACTCCGCTGTTTG
TTATATTCTGACTCGAG 

1/2 O 65 
Diblock mutant of 
oleosin-65. Little to no 
expression 

GGATCCCACCACCACCACCACCACGCCACCACAA
CCTACGACCGCCACCATGTCACCACCACCCAACC
CCAATACCGCCATGATCAACACACCGGTGACAGA
CTCACCCACCCACAGCGCCAGCAACAAGGCCCCT
CAACCGGCAAGATAACCGGAATCTTGTTTGGTTT
AACCGGTATCACCCTCGTCGGGACGGTTATCGGG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGTGACTCG
AG 

1/2O 30 
Diblock mutant of 
oleosin-30. Little to no 
expression 

GGATCCCACCACCACCACCACCACGCCACCACAA
CCTACGACCGCCACCATGTCACCACCACCCAACC
CCAATACCGCCATGATCAACACACCGGTGACAGA
CTCACCCACCCACAGCGCCAGCAACAAGGCCCCT
CAACCGGCAAGCTCGCTCTCGCGACTCCGCTGTTT
GTTATATTCAGCCCTGTTATTGTTCCAGCGATGAT
AGCGTGACTCGAG 
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half -30-
G+W 

Diblock mutant of 
Oleosin-30-G+W.  Does 
not express well. 

GGATCCCTCGCTCTCGGTGCGACTCCGCTGTTTGG
TGTTATAGGTTTCAGCCCTGTTATTGTTCCAGCGA
TGGGTATAGCGATTGGGCTTGCGGGTGTTACCGG
GTTTCAGTGGAACAAAGTGAAGGGGAAGTTGCAG
AACGTGGGGCAGAAAACGGGCCAGAAGACGAAG
AACTTGGGCCAGAAGATACAGCATACGGCCCATC
AGATGGGTAACCAGGGCCAGGGTCAGGGTCAGG
GTGGTGGGAAACAGGGGCGAAAACAGGGGGGGA
AACTCGAG 

Phi 1 

Hydrophilic N-terminal 
domain of oleosin.  Not 
for individual 
expression. 

ATGCACCACCACCACCACCACGCCACCACAACCT
ACGACCGCCACCATGTCACCACCACCCAACCCCA
ATACCGCCATGATCAACACACCGGTGACAGACTC
ACCCACCCACAGCGCCAGCAACAAGGCCCCTCAA
CCGGCAAG 

Phi2 

Hydrophilic C-terminal 
domain of oleosin. Not 
for individual 
expression. 

ATGCACCACCACCACCACCACAGGGATTATGTGA
AGGGGAAGTTGCAGGATGTGGGGGAGTATACGG
GCCAGAAGACGAAGGACTTGGGCCAGAAGATAC
AGCATACGGCCCATGAAATGGGTGACCAGGGCCA
GGGTCAGGGTCAGGGTGGTGGGAAAGAAGGGCG
AAAAGAAGGGGGGAAA 

Pho1 

Hydrophobic block with 
the sequence 
(WFGGFGGFGGFGGF
GGFGGFGGFGG). Not 
for individual 
expression. 

TGGTTTGGTGGCTTCGGCGGTTTCGGGGGTTTCGG
TGGCTTTGGCGGTTTTGGTGGTTTCGGCGGCTTTG
GCGGTTGACTCGAG 

Pho2 

Hydrophobic block with 
the sequence 
(WGGWGGFGGFGGL
GGLGGVGGAGG). 
Not for individual 
expression. 

TGGGGTGGCTGGGGCGGTTTTGGGGGTTTCGGTG
GCCTGGGCGGTCTGGGTGGTGTGGGCGGCGCGGG
CGGTTGACTCGAG 

Pho 3, -30-G 
hydrophobic 

Hydrophobic block of 
oleosin-30-G. Not for 
individual expression. 

CTCGCTCTCGGTGCGACTCCGCTGTTTGGTGTTAT
AGGTTTCAGCCCTGTTATTGTTCCAGCGATGGGTA
TAGCGATTGGGCTTGCGGGTGTTACCGGGTTTTGA
CTCGAG 

Phi1-Pho1 Fusion of Phi1-Pho1 

ATGCACCACCACCACCACCACGCCACCACAACCT
ACGACCGCCACCATGTCACCACCACCCAACCCCA
ATACCGCCATGATCAACACACCGGTGACAGACTC
ACCCACCCACAGCGCCAGCAACAAGGCCCCTCAA
CCGGCAAGTGGGGATCCTTTGGTGGCTTCGGCGG
TTTCGGGGGTTTCGGTGGCTTTGGCGGTTTTGGTG
GTTTCGGCGGCTTTGGCGGTTGACTCGAG 

Phi1-Pho2 Fusion of Phi1-Pho2 

ATGCACCACCACCACCACCACGCCACCACAACCT
ACGACCGCCACCATGTCACCACCACCCAACCCCA
ATACCGCCATGATCAACACACCGGTGACAGACTC
ACCCACCCACAGCGCCAGCAACAAGGCCCCTCAA
CCGGCAAGGGATCCTGGGGTGGCTGGGGCGGTTT
TGGGGGTTTCGGTGGCCTGGGCGGTCTGGGTGGT
GTGGGCGGCGCGGGCGGTTGACTCGAG 
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Phi2-Pho1 Fusion of Phi2-Pho1 

ATGCACCACCACCACCACCACAGGGATTATGTGA
AGGGGAAGTTGCAGGATGTGGGGGAGTATACGG
GCCAGAAGACGAAGGACTTGGGCCAGAAGATAC
AGCATACGGCCCATGAAATGGGTGACCAGGGCCA
GGGTCAGGGTCAGGGTGGTGGGAAAGAAGGGCG
AAAAGAAGGGGGGAAAGGATCC 

Phi2-Pho2 Fusion of Phi2-Pho2 

ATGCACCACCACCACCACCACAGGGATTATGTGA
AGGGGAAGTTGCAGGATGTGGGGGAGTATACGG
GCCAGAAGACGAAGGACTTGGGCCAGAAGATAC
AGCATACGGCCCATGAAATGGGTGACCAGGGCCA
GGGTCAGGGTCAGGGTGGTGGGAAAGAAGGGCG
AAAAGAAGGGGGGAAAGGATCCTGGGGTGGCTG
GGGCGGTTTTGGGGGTTTCGGTGGCCTGGGCGGT
CTGGGTGGTGTGGGCGGCGCGGGCGGTTGACTCG
AGTTTGGTGGCTTCGGCGGTTTCGGGGGTTTCGGT
GGCTTTGGCGGTTTTGGTGGTTTCGGCGGCTTTGG
CGGTTGACTCGAG 

42-30-57, 
Oleosin-30, -
30-, oleo30 

Truncation mutant of 
42-87-57 where the 
hydrophobic domain is 
truncated at both 
junction points leaving 
30 amino acids in the 
core. High expression.  
Inclusion bodies.  
Soluble after refolding.  
Sensitive to salt and 
buffer concentrations 

CATATGACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGCTCGCTCTCG
CGACTCCGCTGTTTGTTATATTCAGCCCTGTTATT
GTTCCAGCGATGATAGCGATTGGGCTTGCGGTTA
CCGGGTTTCAGAGGGATTATGTGAAGGGGAAGTT
GCAGGATGTGGGGGAGTATACGGGCCAGAAGAC
GAAGGACTTGGGCCAGAAGATACAGCATACGGCC
CATGAAATGGGTGACCAGGGCCAGGGTCAGGGTC
AGGGTGGTGGGAAAGAAGGGCGAAAAGAAGGGG
GGAAACTCGAG 

37-30-37 

Truncation mutant of 
42-30-63 where the N-
terminal hydrophilic 
arm is truncated to 37 
amino acids and the C-
terminal arm is 
truncated to 37 amino 
acids. High expression.  
Inclusion bodies.  
Soluble after refolding.  
Sensitive to salt and 
buffer concentrations 
and will aggregate over 
time. 

GGATCCCGCCACCATGTCACCACCACCCAACCCC
AATACCGCCATGATCAACACACCGGTGACAGACT
CACCCACCCACAGCGCCAGCAACAAGGCCCCTCA
ACCGGCAAGCTCGCTCTCGCGACTCCGCTGTTTGT
TATATTCAGCCCTGTTATTGTTCCAGCGATGATAG
CGATTGGGCTTGCGGTTACCGGGTTTCAGAGGGA
TTATGTGAAGGGGAAGTTGCAGGATGTGGGGGAG
TATACGGGCCAGAAGACGAAGGACTTGGGCCAGA
AGATACAGCATACGGCCCATGAAATGGGTCTCGA
G 

27-30-27 

Truncation mutant of 
42-30-63 where the N-
terminal hydrophilic 
arm is truncated to 27 
amino acids and the C-
terminal arm is 
truncated to 27 amino 
acids. High expression.  
Inclusion bodies.  
Soluble after refolding.  
Aggregation over time. 

GGATCCTACCGCCATGATCAACACACCGGCGACA
GACTCACCCACCCACAGCGCCAGCAACAAGGCCC
CTCAACCGGCAAGCTCGCTCTCGCGACTCCGCTGT
TTGTTATATTCAGCCCTGCTATTGTTCCAGCGATG
ATAGCGATTGGGCTTGCGGTTACCGGGTTTCAGA
GGGATTATGTGAAGGGGAAGTTGCAGGATGTGGG
GGAGTATACGGGCCAGAAGACGAAGGACTTGGG
CCAGCTCGAG 
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17-30-17 

Truncation mutant of 
42-30-63 where the N-
terminal hydrophilic 
arm is truncated to 17 
amino acids and the C-
terminal arm is 
truncated to 17 amino 
acids. High expression.  
Inclusion bodies.  Low 
solubility after refolding 
and will heavily 
aggregate after elution 
from the column.  

GGATCCCTCACCCACCCACAGCGCCAGCAACAAG
GCCCCTCAACCGGCAAGCTCGCTCTCGCGACTCC
GCTGTTTGTTATATTCAGCCCTGTTATTGTTCCAG
CGATGATAGCGATTGGGCTTGCGGTTACCGGGTTT
CAGAGGGATTATGTGAAGGGGAAGTTGCAGGATG
TGGGGGAGTATCTCGAG 

egfp 
eGFP with a 6-his tag 
for purification.  
Soluble. Expresses well 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
AAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGC
GTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGA
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAG
GACGACGGCAACTACAAGACCCGCGCCGAGGTGA
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC
ATCCTGGGGCACAAGCTGGAGTACAACTACAACA
GCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCAC
AACATCGAGGACGGCAGCGTGCAGCTCGCCGACC
ACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCACC
CAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
CGCCGGGATCACTCTCGGCATGGACGAGCTGTAC
AAG 
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egfp-27-65-
27 

eGFP fusion to 27-65-
27.  Does not express 
well.  

CATATGGTGAGCAAGGGCGAGGAGCTGTTCACCG
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGA
CGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCC
TGAAGTTCATCTGCACCACCGGCAAGCTGCCCGT
GCCCTGGCCCACCCTCGTGACCACCCTGACCTACG
GCGTGCAGTGCTTCAGCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATC
GAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
ACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGC
CCCGTGCTGCTGCCCGACAACCACTACCTGAGCA
CCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAA
GCGCGATCACATGGTCCTGCTGGAGTTCGTGACC
GCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACGGATCCTACCGCCATGATCAACACACCGGTGA
CAGACTCACCCACCCACAGCGCCAGCAACAAGGC
CCCTCAACCGGCAAGATAACCGGAATCTTGTTTG
GTTTAACCGGTATCACCCTCGTCGGGACGGTTATC
GGGCTCGCTCTCGCGACTCCGCTGTTTGTTATATT
CAGCCCTGTTATTGTTCCAGCGATGATAGCGATTG
GGCTTGCGGTTACCGGGTTTTTGACTTCGGGTACG
TTCGGGTTAACGCGGTCGACAATGTCGGTTCCAGT
CCAGAGGGATTATGTGAAGGGGAAGTTGCAGGAT
GTGGGGGAGTATACGGGCCAGAAGACGAAGGAC
TTGGGCCAGCTCGAGCACCACCACCACCACCAC 
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egfp-42-30-
63 

eGFP fusion to oleosin-
30. Expressed but stuck 
to the column 

CATATGGTGAGCAAGGGCGAGGAGCTGTTCACCG
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGA
CGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCC
TGAAGTTCATCTGCACCACCGGCAAGCTGCCCGT
GCCCTGGCCCACCCTCGTGACCACCCTGACCTACG
GCGTGCAGTGCTTCAGCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATC
GAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
ACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGC
CCCGTGCTGCTGCCCGACAACCACTACCTGAGCA
CCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAA
GCGCGATCACATGGTCCTGCTGGAGTTCGTGACC
GCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACGGATCCGCCACCACAACCTACGACCGCCACCA
TGTCACCACCACCCAACCCCAATACCGCCATGAT
CAACACACCGGTGACAGACTCACCCACCCACAGC
GCCAGCAACAAGGCCCCTCAACCGGCAAGCTCGC
TCTCGCGACTCCGCTGTTTGTTATATTCAGCCCTG
TTATTGTTCCAGCGATGATAGCGATTGGGCTTGCG
GTTACCGGGTTTCAGAGGGATTATGTGAAGGGGA
AGTTGCAGGATGTGGGGGAGTATACGGGCCAGAA
GACGAAGGACTTGGGCCAGAAGATACAGCATACG
GCCCATGAAATGGGTGACCAGGGCCAGGGTCAGG
GTCAGGGTGGTGGGAAAGAAGGGCGAAAAGAAG
GGGGGAAACTCGAG 
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egfp-42-30-
27 

eGFP fusion to 42-30-
27.  This mutant was 
created to see if the 6-
his tag was not exposed 
in the egfp-42-30-63 
mutant. Expressed but 
stuck to the column 

CATATGGTGAGCAAGGGCGAGGAGCTGTTCACCG
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGA
CGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCC
TGAAGTTCATCTGCACCACCGGCAAGCTGCCCGT
GCCCTGGCCCACCCTCGTGACCACCCTGACCTACG
GCGTGCAGTGCTTCAGCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATC
GAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
ACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGC
CCCGTGCTGCTGCCCGACAACCACTACCTGAGCA
CCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAA
GCGCGATCACATGGTCCTGCTGGAGTTCGTGACC
GCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACGGATCCGCCACCACAACCTACGACCGCCACCA
TGTCACCACCACCCAACCCCAATACCGCCATGAT
CAACACACCGGTGACAGACTCACCCACCCACAGC
GCCAGCAACAAGGCCCCTCAACCGGCAAGCTCGC
TCTCGCGACTCCGCTGTTTGTTATATTCAGCCCTG
TTATTGTTCCAGCGATGATAGCGATTGGGCTTGCG
GTTACCGGGTTTCAGAGGGATTATGTGAAGGGGA
AGTTGCAGGATGTGGGGGAGTATACGGGCCAGAA
GACGAAGGACTTGGGCCAGCTCGAG 
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egfp-42-30-
12 

eGFP fusion to 42-30-
12. This mutant was 
created to see if the 6-
his tag was not exposed 
in the egfp-42-30-63 
mutant. Expressed but 
stuck to the column 

CATATGGTGAGCAAGGGCGAGGAGCTGTTCACCG
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGA
CGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCC
TGAAGTTCATCTGCACCACCGGCAAGCTGCCCGT
GCCCTGGCCCACCCTCGTGACCACCCTGACCTACG
GCGTGCAGTGCTTCAGCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATC
GAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
ACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGC
CCCGTGCTGCTGCCCGACAACCACTACCTGAGCA
CCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAA
GCGCGATCACATGGTCCTGCTGGAGTTCGTGACC
GCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACGGATCCGCCACCACAACCTACGACCGCCACCA
TGTCACCACCACCCAACCCCAATACCGCCATGAT
CAACACACCGGTGACAGACTCACCCACCCACAGC
GCCAGCAACAAGGCCCCTCAACCGGCAAGCTCGC
TCTCGCGACTCCGCTGTTTGTTATATTCAGCCCTG
TTATTGTTCCAGCGATGATAGCGATTGGGCTTGCG
GTTACCGGGTTTCAGAGGGATTATGTGAAGGGGA
AGTTGCAGCTCGAG 

DewA 
Hydrophobin DewA.  
Expressed well.  
Soluble 

GGATCCGCCCTCCCGGCCTCTGCCGCAAAGAACG
CGAAGCTGGCCACCTCGGCGGCCTTCGCCAAGCA
GGCTGAAGGCACCACCTGCAATGTCGGCTCGATC
GCTTGCTGCAACTCCCCCGCTGAGACCAACAACG
ACAGTCTGTTGAGCGGTCTGCTCGGTGCTGGCCTT
CTCAACGGGCTCTCGGGCAACACTGGCAGCGCCT
GCGCCAAGGCGAGCTTGATTGACCAGCTGGGTCT
GCTCGCTCTCGTCGACCACACTGAGGAAGGCCCC
GTCTGCAAGAACATCGTCGCTTGCTGCCCTGAGG
GAACCACTTGTGTTGCCGTCGACAACGCTGGCGC
CGGTACCAAGGCTGAGCTCGAG 

DewAW 

DewA with W mutated 
in on the N-terminus to 
allow for fluor and 
A280.  Expressed well, 
soluble.  

GGATCCGCCCTCCCGGCCTCTGCCGCAAAGAACG
CGAAGCTGGCCACCTCGGCGGCCTTCGCCAAGCA
GGCTGAAGGCACCACCTGCAATGTCGGCTCGATC
GCTTGCTGCAACTCCCCCGCTGAGACCAACAACG
ACAGTCTGTGGAGCGGTCTGCTCGGTGCTGGCCTT
CTCAACGGGCTCTCGGGCAACACTGGCAGCGCCT
GCGCCAAGGCGAGCTTGATTGACCAGCTGGGTCT
GCTCGCTCTCGTCGACCACACTGAGGAAGGCCCC
GTCTGCAAGAACATCGTCGCTTGCTGCCCTGAGG
GAACCACTTGTGTTGCCGTCGACAACGCTGGCGC
CGGTACCAAGGCTGAGCTCGAG 
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GPF-DewA 
GFP tagged on the N-
terminus of DewA.  
Expressed well, soluble. 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
AAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGC
GTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGA
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAG
GACGACGGCAACTACAAGACCCGCGCCGAGGTGA
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC
ATCCTGGGGCACAAGCTGGAGTACAACTACAACA
GCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCAC
AACATCGAGGACGGCAGCGTGCAGCTCGCCGACC
ACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCACC
CAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
CGCCGGGATCACTCTCGGCATGGACGAGCTGTAC
GGATCCTGGGCCCTCCCGGCCTCTGCCGCAAAGA
ACGCGAAGCTGGCCACCTCGGCGGCCTTCGCCAA
GCAGGCTGAAGGCACCACCTGCAATGTCGGCTCG
ATCGCTTGCTGCAACTCCCCCGCTGAGACCAACA
ACGACAGTCTGTTGAGCGGTCTGCTCGGTGCTGG
CCTTCTCAACGGGCTCTCGGGCAACACTGGCAGC
GCCTGCGCCAAGGCGAGCTTGATTGACCAGCTGG
GTCTGCTCGCTCTCGTCGACCACACTGAGGAAGG
CCCCGTCTGCAAGAACATCGTCGCTTGCTGCCCTG
AGGGAACCACTTGTGTTGCCGTCGACAACGCTGG
CGCCGGTACCAAGGCTGAGCTCGAGCACCACCAC
CACCACCAC 
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GFP-linker-
DewAW 

DewAW with eGFP-
linker on the N-
terminus 

CATATGCACCACCACCACCACCACGTGAGCAAGG
GCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCT
GGTCGAGCTGGACGGCGACGTAAACGGCCACAAG
TTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCA
CCTACGGCAAGCTGACCCTGAAGTTCATCTGCAC
CACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTC
GTGACCACCCTGACCTACGGCGTGCAGTGCTTCA
GCCGCTACCCCGACCACATGAAGCAGCACGACTT
CTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAG
GAGCGCACCATCTTCTTCAAGGACGACGGCAACT
ACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGA
CACCCTGGTGAACCGCATCGAGCTGAAGGGCATC
GACTTCAAGGAGGACGGCAACATCCTGGGGCACA
AGCTGGAGTACAACTACAACAGCCACAACGTCTA
TATCATGGCCGACAAGCAGAAGAACGGCATCAAG
GTGAACTTCAAGATCCGCCACAACATCGAGGACG
GCAGCGTGCAGCTCGCCGACCACTACCAGCAGAA
CACCCCCATCGGCGACGGCCCCGTGCTGCTGCCC
GACAACCACTACCTGAGCACCCAGTCCGCCCTGA
GCAAAGACCCCAACGAGAAGCGCGATCACATGGT
CCTGCTGGAGTTCGTGACCGCCGCCGGGATCACT
CTCGGCATGGACGAGCTGTACGGCGGTGGCGGTA
GCGGAGGTGGCGGGTCTGGTGGGGGTGGCTCGGG
ATCCGGATCCTGGGCCCTCCCGGCCTCTGCCGCAA
AGAACGCGAAGCTGGCCACCTCGGCGGCCTTCGC
CAAGCAGGCTGAAGGCACCACCTGCAATGTCGGC
TCGATCGCTTGCTGCAACTCCCCCGCTGAGACCAA
CAACGACAGTCTGTTGAGCGGTCTGCTCGGTGCT
GGCCTTCTCAACGGGCTCTCGGGCAACACTGGCA
GCGCCTGCGCCAAGGCGAGCTTGATTGACCAGCT
GGGTCTGCTCGCTCTCGTCGACCACACTGAGGAA
GGCCCCGTCTGCAAGAACATCGTCGCTTGCTGCCC
TGAGGGAACCACTTGTGTTGCCGTCGACAACGCT
GGCGCCGGTACCAAGGCTGAGTGACTCGAG 

-30- G+ 

Point mutations in the 
hydrophobic block to 
add Gs.  Also remove - 
charge in arms.  
Expresses well.  
Inclusion bodies.  
Soluble after 
purification 

GGATCCGCCACCACAACCAAAAACCGCCACCATG
TCACCACCACCCAACCCCAAAAACGCCATAACCA
ACACACCGGTAACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGGTGCGACTCCGCTGTTTGGTGTTATAGGTTTC
AGCCCTGTTATTGTTCCAGCGATGGGTATAGCGAT
TGGGCTTGCGGGTGTTACCGGGTTTCAGAGGAAC
AAAGTGAAGGGGAAGTTGCAGAACGTGGGGCAG
AAAACGGGCCAGAAGACGAAGAACTTGGGCCAG
AAGATACAGCATACGGCCCATCAGATGGGTAACC
AGGGCCAGGGTCAGGGTCAGGGTGGTGGGAAAC
AGGGGCGAAAACAGGGGGGGAAACTCGAG 
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-30-G+W 

Oleosin-30G with all 
positive hydrophilic 
arms.  A single W is 
added for A280. 
Expresses well.  
Inclusion bodies.  
Soluble after 
purification 

GGATCCGCCACCACAACCAAAAACCGCCACCATG
TCACCACCACCCAACCCCAAAAACGCCATAACCA
ACACACCGGTAACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGGTGCGACTCCGCTGTTTGGTGTTATAGGTTTC
AGCCCTGTTATTGTTCCAGCGATGGGTATAGCGAT
TGGGCTTGCGGGTGTTACCGGGTTTCAGTGGAAC
AAAGTGAAGGGGAAGTTGCAGAACGTGGGGCAG
AAAACGGGCCAGAAGACGAAGAACTTGGGCCAG
AAGATACAGCATACGGCCCATCAGATGGGTAACC
AGGGCCAGGGTCAGGGTCAGGGTGGTGGGAAAC
AGGGGCGAAAACAGGGGGGGAAACTCGAG 

GFP-linker 

eGFP with a linker for 
fusion to other mutants.  
Not made for 
expression 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
AAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGC
GTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGA
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAG
GACGACGGCAACTACAAGACCCGCGCCGAGGTGA
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC
ATCCTGGGGCACAAGCTGGAGTACAACTACAACA
GCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCAC
AACATCGAGGACGGCAGCGTGCAGCTCGCCGACC
ACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCACC
CAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
CGCCGGGATCACTCTCGGCATGGACGAGCTGTAC
GGCGGTGGCGGTAGCGGAGGTGGCGGGTCTGGTG
GGGGTGGCTCGGGATCC 
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GFP-linker-
30-G+ 

-30-G+ with eGFP-
linker on the N-
terminus. Fusion kills 
expression.  Very little 
purified as the majority 
of the protein sticks to 
the column. 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
AAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGC
GTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGA
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAG
GACGACGGCAACTACAAGACCCGCGCCGAGGTGA
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC
ATCCTGGGGCACAAGCTGGAGTACAACTACAACA
GCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCAC
AACATCGAGGACGGCAGCGTGCAGCTCGCCGACC
ACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCACC
CAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
CGCCGGGATCACTCTCGGCATGGACGAGCTGTAC
GGCGGTGGCGGTAGCGGAGGTGGCGGGTCTGGTG
GGGGTGGCTCGGGATCCGCCACCACAACCAAAAA
CCGCCACCATGTCACCACCACCCAACCCCAAAAA
CGCCATAACCAACACACCGGTAACAGACTCACCC
ACCCACAGCGCCAGCAACAAGGCCCCTCAACCGG
CAAGCTCGCTCTCGGTGCGACTCCGCTGTTTGGTG
TTATAGGTTTCAGCCCTGTTATTGTTCCAGCGATG
GGTATAGCGATTGGGCTTGCGGGTGTTACCGGGT
TTCAGAGGAACAAAGTGAAGGGGAAGTTGCAGA
ACGTGGGGCAGAAAACGGGCCAGAAGACGAAGA
ACTTGGGCCAGAAGATACAGCATACGGCCCATCA
GATGGGTAACCAGGGCCAGGGTCAGGGTCAGGGT
GGTGGGAAACAGGGGCGAAAACAGGGGGGGAAA
CTCGAG 
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6-his-gfp-
linker-30- 

eGFP fusion to oleosin-
30 with the 6-his tag on 
the N-terminus.  
Moving the 6-his tag 
does not help with 
purification 

ATGCACCACCACCACCACCACGTGAGCAAGGGCG
AGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGT
CGAGCTGGACGGCGACGTAAACGGCCACAAGTTC
AGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCAC
CGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTG
ACCACCCTGACCTACGGCGTGCAGTGCTTCAGCC
GCTACCCCGACCACATGAAGCAGCACGACTTCTT
CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
CGCACCATCTTCTTCAAGGACGACGGCAACTACA
AGACCCGCGCCGAGGTGAAGTTCGAGGGCGACAC
CCTGGTGAACCGCATCGAGCTGAAGGGCATCGAC
TTCAAGGAGGACGGCAACATCCTGGGGCACAAGC
TGGAGTACAACTACAACAGCCACAACGTCTATAT
CATGGCCGACAAGCAGAAGAACGGCATCAAGGT
GAACTTCAAGATCCGCCACAACATCGAGGACGGC
AGCGTGCAGCTCGCCGACCACTACCAGCAGAACA
CCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGA
CAACCACTACCTGAGCACCCAGTCCGCCCTGAGC
AAAGACCCCAACGAGAAGCGCGATCACATGGTCC
TGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTC
GGCATGGACGAGCTGTACGGCGGTGGCGGTAGCG
GAGGTGGCGGGTCTGGTGGGGGTGGCTCGGGATC
CACCACAACCTACGACCGCCACCATGTCACCACC
ACCCAACCCCAATACCGCCATGATCAACACACCG
GTGACAGACTCACCCACCCACAGCGCCAGCAACA
AGGCCCCTCAACCGGCAAGCTCGCTCTCGCGACT
CCGCTGTTTGTTATATTCAGCCCTGTTATTGTTCCA
GCGATGATAGCGATTGGGCTTGCGGTTACCGGGT
TTCAGAGGGATTATGTGAAGGGGAAGTTGCAGGA
TGTGGGGGAGTATACGGGCCAGAAGACGAAGGA
CTTGGGCCAGAAGATACAGCATACGGCCCATGAA
ATGGGTGACCAGGGCCAGGGTCAGGGTCAGGGTG
GTGGGAAAGAAGGGCGAAAAGAAGGGGGGAAAT
GA 

-30-W M1 

Tryptophan mutant of 
Oleosin-30. Expresses 
well.  Inclusion bodies. 
Soluble after 
purification. 

ATGGGATCCACCACAACCTACGACCGCCACCATG
TCACCACCACCCAACCCCAATACCGCCATGATCA
ACACACCGGTGACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGCGACTCCGCTGTTTGTTATATGGAGCCCTGTT
ATTGTTCCAGCGATGATAGCGATTGGGCTTGCGGT
TACCGGGTTTCAGAGGGATTATGTGAAGGGGAAG
TTGCAGGATGTGGGGGAGTATACGGGCCAGAAGA
CGAAGGACTTGGGCCAGAAGATACAGCATACGGC
CCATGAAATGGGTGACCAGGGCCAGGGTCAGGGT
CAGGGTGGTGGGAAAGAAGGGCGAAAAGAAGGG
GGGAAACTCGAG 
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-30-W M2 

Tryptophan mutant of 
Oleosin-30. Expresses 
well.  Inclusion bodies. 
Soluble after 
purification. 

ATGGGATCCACCACAACCTACGACCGCCACCATG
TCACCACCACCCAACCCCAATACCGCCATGATCA
ACACACCGGTGACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGCGACTCCGCTGTTTGTTATATTCAGCCCTGTT
ATTGTTCCAGCGATGATAGCGATTGGGCTTGCGGT
TACCGGGTGGCAGAGGGATTATGTGAAGGGGAAG
TTGCAGGATGTGGGGGAGTATACGGGCCAGAAGA
CGAAGGACTTGGGCCAGAAGATACAGCATACGGC
CCATGAAATGGGTGACCAGGGCCAGGGTCAGGGT
CAGGGTGGTGGGAAAGAAGGGCGAAAAGAAGGG
GGGAAACTCGAG 

-30- W M3 

Tryptophan mutant of 
Oleosin-30. Expresses 
well.  Inclusion bodies. 
Soluble after 
purification. 

ATGGGATCCACCACAACCTACGACCGCCACCATG
TCACCACCACCCAACCCCAATACCGCCATGATCA
ACACACCGGTGACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGCGACTCCGCTGTTTGTTATATTCAGCCCTGTT
ATTGTTCCAGCGATGATAGCGATTGGGCTTGCGGT
TACCGGGTTTCAGAGGGATTATGTGAAGGGGAAG
TTGCAGGATGTGGGGGAGTATACGGGCCAGAAGA
CGAAGGACTTGGGCCAGAAGATACAGCATACGGC
CCATGAAATGGGTGACCAGGGCCAGGGTCAGGGT
CAGGGTGGTGGGAAAGAAGGGCGAAAAGAAGGG
GGGAAATGGCTCGAG 

42-45-63 

Truncation mutant of 
42-87-63 where the 
hydrophobic block was 
truncated to 45 amino 
acids. Expresses well.  
Inclusion bodies. 
Soluble after 
purification. 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGATCACCCTCG
TCGGGACGGTTATCGGGCTCGCTCTCGCGACTCCG
CTGTTTGTTATATTCAGCCCTGTTATTGTTCCAGC
GATGATAGCGATTGGGCTTGCGGTTACCGGGTTTT
TGACTTCGGGTACGTTCCAGAGGGATTATGTGAA
GGGGAAGTTGCAGGATGTGGGGGAGTATACGGGC
CAGAAGACGAAGGACTTGGGCCAGAAGATACAG
CATACGGCCCATGAAATGGGTGACCAGGGCCAGG
GTCAGGGTCAGGGTGGTGGGAAAGAAGGGCGAA
AAGAAGGGGGGAAACTCGAG 



! 221!

Her2-C-
linker-30- 

Her2-linker fused to 
oleosin-30.  A single C 
was added for dying.  
The C caused 
aggregation unless it 
was reduced. 

GTGGATAACAAATTTAACAAAGAAATGCGCAACG
CGTATTGGGAAATTGCGCTGCTGCCGAACCTGAA
CAACCAGCAGAAACGCGCGTTTATTCGCAGCCTG
TATGATGATCCGAGCCAGAGCGCGAACCTGCTGG
CGGAAGCGAAAAAACTGAACGATGCGCAGGCGC
CGGGATCCACCACAACCTACGACCGCCACCATGT
CACCACCACCCAACCCCAATACCGCCATGATCAA
CACACCGGTGACAGACTCACCCACCCACAGCGCC
AGCAACAAGGCCCCTCAACCGGCAAGCTCGCTCT
CGCGACTCCGCTGTTTGTTATATTCAGCCCTGTTA
TTGTTCCAGCGATGATAGCGATTGGGCTTGCGGTT
ACCGGGTTTCAGAGGGATTATGTGAAGGGGAAGT
TGCAGGATGTGGGGGAGTATACGGGCCAGAAGAC
GAAGGACTTGGGCCAGAAGATACAGCATACGGCC
CATGAAATGGGTGACCAGGGCCAGGGTCAGGGTC
AGGGTGGTGGGAAAGAAGGGCGAAAAGAAGGGG
GGAAACTCGAGCACCACCACCACCACCACTGAAA
ATGCGGCGGTGGCGGTAGCGGAGGTGGCGGGTCT
GGTGGGGGTGGCTCGGGCGGTGGCGGTAGC 

-30- W M1-
avi 

The -30- W M1 mutant 
with the avi tag on the 
N-terminus.  Expressed 
well.  Inclusion bodies.  
Soluble after 
purification. 

ATGGGTCTGAACGACATCTTCGAGGCTCAGAAAA
TCGAATGGCACGAAGGATCCACCACAACCTACGA
CCGCCACCATGTCACCACCACCCAACCCCAATAC
CGCCATGATCAACACACCGGTGACAGACTCACCC
ACCCACAGCGCCAGCAACAAGGCCCCTCAACCGG
CAAGCTCGCTCTCGCGACTCCGCTGTTTGTTATAT
GGAGCCCTGTTATTGTTCCAGCGATGATAGCGATT
GGGCTTGCGGTTACCGGGTTTCAGAGGGATTATG
TGAAGGGGAAGTTGCAGGATGTGGGGGAGTATAC
GGGCCAGAAGACGAAGGACTTGGGCCAGAAGAT
ACAGCATACGGCCCATGAAATGGGTGACCAGGGC
CAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGGG
CGAAAAGAAGGGGGGAAACTCGAGCACCACCAC
CACCACCAC 

42-30G-63, -
30-G, 
Oleosin-30G 

The oleosin 30 mutant 
with 5 glycines added 
into the hydrophobic 
block.  Expressed better 
than Oleosin-30.  
Inclusion bodies.  
Highly soluble after 
purification.  Used in 
microbubble project 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGCTCGCTCTCG
GTGCGACTCCGCTGTTTGGTGTTATAGGTTTCAGC
CCTGTTATTGTTCCAGCGATGGGTATAGCGATTGG
GCTTGCGGGTGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAGCACCACCA
CCACCACCAC 
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eGFP-42-
30G-63 

eGFP fused to oleosin-
30G.  Used to label 
microbubbles.  Soluble.  
Low expression. 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
AAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGC
GTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGA
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAG
GACGACGGCAACTACAAGACCCGCGCCGAGGTGA
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC
ATCCTGGGGCACAAGCTGGAGTACAACTACAACA
GCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCAC
AACATCGAGGACGGCAGCGTGCAGCTCGCCGACC
ACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCACC
CAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGCT
GCCGGGATCACTCTCGGCATGGACGAGCTGTACA
AGGGATCCACCACAACCTACGACCGCCACCATGT
CACCACCACCCAACCCCAATACCGCCATGATCAA
CACACCGGTGACAGACTCACCCACCCACAGCGCC
AGCAACAAGGCCCCTCAACCGGCAAGCTCGCTCT
CGGTGCGACTCCGCTGTTTGGTGTTATAGGTTTCA
GCCCTGTTATTGTTCCAGCGATGGGTATAGCGATT
GGGCTTGCGGGTGTTACCGGGTTTCAGAGGGATT
ATGTGAAGGGGAAGTTGCAGGATGTGGGGGAGTA
TACGGGCCAGAAGACGAAGGACTTGGGCCAGAA
GATACAGCATACGGCCCATGAAATGGGTGACCAG
GGCCAGGGTCAGGGTCAGGGTGGTGGGAAAGAA
GGGCGAAAAGAAGGGGGGAAACTCGAGCACCAC
CACCACCACCAC 

46E32-30-62 

Oleosin-30 with an 
enterokinase site that 
cuts the N-terminal arm 
down to 32 amino acids. 
Expressed well.  
Inclusion bodies.  
Soluble after 
purification.  

GGATCCACCACAACCTACGACCGCCACCATGACG
ACGACGACAAAGTCACCACCACCCAACCCCAATA
CCGCCATGATCAACACACCGGTGACAGACTCACC
CACCCACAGCGCCAGCAACAAGGCCCCTCAACCG
GCAAGCTCGCTCTCGCGACTCCGCTGTTTGTTATA
TTCAGCCCTGTTATTGTTCCAGCGATGATAGCGAT
TGGGCTTGCGGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAGCACCACCA
CCACCACCACTGA 
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47E22-30-62 

Oleosin-30 with an 
enterokinase site that 
cuts the N-terminal arm 
down to 22 amino acids. 
Expressed well.  
Inclusion bodies.  
Soluble after 
purification. 

CATATGACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGACGACGA
CGACAAA/GATCAACACACCGGTGACAGACTCAC
CCACCCACAGCGCCAGCAACAAGGCCCCTCAACC
GGCAAGCTCGCTCTCGCGACTCCGCTGTTTGTTAT
ATTCAGCCCTGTTATTGTTCCAGCGATGATAGCGA
TTGGGCTTGCGGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAGCACCACCA
CCACCACCACTGA 

47E12-30-62 

Oleosin-30 with an 
enterokinase site that 
cuts the N-terminal arm 
down to 12 amino acids. 
Enterokinase didn't cut 
well due to proline after 
site Expressed well.  
Inclusion bodies.  
Soluble after 
purification. 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCAGACGACGAC
GACAAACAGCGCCAGCAACAAGGCCCCTCAACCG
GCAAGCTCGCTCTCGCGACTCCGCTGTTTGTTATA
TTCAGCCCTGTTATTGTTCCAGCGATGATAGCGAT
TGGGCTTGCGGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAGCACCACCA
CCACCACCACTGA 

47E11-30-62 

Oleosin-30 with an 
enterokinase site that 
cuts the N-terminal arm 
down to 11 amino acids. 
Expressed well.  
Inclusion bodies.  
Soluble after 
purification. 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCAGACGACGAC
GACAAACAGCGCCAGCAACAAGGCCCCTCAACCG
GCAAGCTCGCTCTCGCGACTCCGCTGTTTGTTATA
TTCAGCCCTGTTATTGTTCCAGCGATGATAGCGAT
TGGGCTTGCGGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAG 
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GFP-linker-
42E32-30-63 

42E32-30-63 with 
eGFP-linker on the N-
terminus.  Fusion kills 
expression.  Very little 
purified as the majority 
of the protein sticks to 
the column. 

ATGCACCACCACCACCACCACGTGAGCAAGGGCG
AGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGT
CGAGCTGGACGGCGACGTAAACGGCCACAAGTTC
AGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCAC
CGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTG
ACCACCCTGACCTACGGCGTGCAGTGCTTCAGCC
GCTACCCCGACCACATGAAGCAGCACGACTTCTT
CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
CGCACCATCTTCTTCAAGGACGACGGCAACTACA
AGACCCGCGCCGAGGTGAAGTTCGAGGGCGACAC
CCTGGTGAACCGCATCGAGCTGAAGGGCATCGAC
TTCAAGGAGGACGGCAACATCCTGGGGCACAAGC
TGGAGTACAACTACAACAGCCACAACGTCTATAT
CATGGCCGACAAGCAGAAGAACGGCATCAAGGT
GAACTTCAAGATCCGCCACAACATCGAGGACGGC
AGCGTGCAGCTCGCCGACCACTACCAGCAGAACA
CCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGA
CAACCACTACCTGAGCACCCAGTCCGCCCTGAGC
AAAGACCCCAACGAGAAGCGCGATCACATGGTCC
TGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTC
GGCATGGACGAGCTGTACGGCGGTGGCGGTAGCG
GAGGTGGCGGGTCTGGTGGGGGTGGCTCGGGATC
CACCACAACCTACGACCGCCACCATGACGACGAC
GACAAAGTCACCACCACCCAACCCCAATACCGCC
ATGATCAACACACCGGTGACAGACTCACCCACCC
ACAGCGCCAGCAACAAGGCCCCTCAACCGGCAAG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGATTGGGC
TTGCGGTTACCGGGTTTCAGAGGGATTATGTGAA
GGGGAAGTTGCAGGATGTGGGGGAGTATACGGGC
CAGAAGACGAAGGACTTGGGCCAGAAGATACAG
CATACGGCCCATGAAATGGGTGACCAGGGCCAGG
GTCAGGGTCAGGGTGGTGGGAAAGAAGGGCGAA
AAGAAGGGGGGAAATGA 

RLP3-Pho1 
RLP3 resilin fusion to 
Pho1.  Little to no 
expression 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCTGGTTTGGTGGCTTCGGCGGTTTCGGGG
GTTTCGGTGGCTTTGGCGGTTTTGGTGGTTTCGGC
GGCTTTGGCGGTTGA 

RLP3-pho2 
Trimer of resilin-like-
polypeptide fused to 
Pho2.  Expressed well.  

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCTGGGGTGGCTGGGGCGGTTTTGGGGGT
TTCGGTGGCCTGGGCGGTCTGGGTGGTGTGGGCG
GCGCGGGCGGTTGA 
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RLP3-pho3 
(-30-G) 

Trimer of resilin-like-
polypeptide fused to 
Pho3.  Expressed well.  
Soluble expression.  

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCTGGCTCGCTCTCGGTGCGACTCCGCTGT
TTGGTGTTATAGGTTTCAGCCCTGTTATTGTTCCA
GCGATGGGTATAGCGATTGGGCTTGCGGGTGTTA
CCGGGTTTTGA 

RLP3-half 30 

Trimer of resilin-like-
polypeptide fused to 
half of the oleosin-30 
hydrophobic block.  
Expressed well.  
Soluble expression.  

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCTGGCTCGCTCTCGGGACTCCGCTGTTTG
TTATATTCAGCCCTGTTATTGTTCCAGCGATGATA
GCG 

RLP3-half 45 

Trimer of resilin-like-
polypeptide fused to 
half of the oleosin-45 
hydrophobic block.   
Expressed well.  
Soluble expression. No 
A280. 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCATCACCCTCGTCGGGACGGTTATCGGG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGTGA 

RLP3-65- 

Trimer of resilin-like-
polypeptide fused to the 
oleosin-65 hydrophobic 
block.   Expressed well.  
Soluble expression. No 
A280. 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCATAACCGGAATCTTGTTTGGTTTAACCG
GTATCACCCTCGTCGGGACGGTTATCGGGCTCGCT
CTCGCGACTCCGCTGTTTGTTATATTCAGCCCTGT
TATTGTTCCAGCGATGATAGCGATTGGGCTTGCGG
TTACCGGGTTTTTGACTTCGGGTACGTTCGGGTTA
ACGCGGTCGACAATGTCGGTTCCAGTCTGA 

RLP3-half-65 

Trimer of resilin-like-
polypeptide fused to 
half of the oleosin-65 
hydrophobic block.   
Expressed well.  
Soluble expression. No 
A280. 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCATAACCGGAATCTTGTTTGGTTTAACCG
GTATCACCCTCGTCGGGACGGTTATCGGGCTCGCT
CTCGCGACTCCGCTGTTTGTTATATTCAGCCCTGT
TATTGTTCCAGCGATGATAGCGTGA 
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RLP3-oleo-
45 

Trimer of resilin-like-
polypeptide fused to the 
oleosin-45 hydrophobic 
block.   Expressed well.  
Soluble expression. 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCATCACCCTCGTCGGGACGGTTATCGGG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGATTGGGC
TTGCGGTTACCGGGTTTTTGACTTCGGGTACGTTC
TGA 

RLP2-30G- 
RLP dimer fused to 
Pho3 (-30-G).  Little to 
no expression.   

CATATGCACCACCACCACCACCACAAGCTTAGAT
CTGGCGGCCGCCCGTCTGATAGCAAAGGCGCACC
GGGTGGTGGTAACAAGCTTAGATCTGGCGGCCGC
CCGTCTGATAGCAAAGGCGCACCGGGTGGTGGTA
ACGGATCCTGGCTCGCTCTCGGTGCGACTCCGCTG
TTTGGTGTTATAGGTTTCAGCCCTGTTATTGTTCC
AGCGATGGGTATAGCGATTGGGCTTGCGGGTGTT
ACCGGGTTTTGA 

RLP2-halfO 
RLP dimer fused to 
Pho3 (Half oleo 30).  
Little to no expression.   

CATATGCACCACCACCACCACCACAAGCTTAGAT
CTGGCGGCCGCCCGTCTGATAGCAAAGGCGCACC
GGGTGGTGGTAACAAGCTTAGATCTGGCGGCCGC
CCGTCTGATAGCAAAGGCGCACCGGGTGGTGGTA
ACGGATCCTGGCTCGCTCTCGGGACTCCGCTGTTT
GTTATATTCAGCCCTGTTATTGTTCCAGCGATGAT
AGCG 

RLP3-P2A 

RLP3 resilin fused to 
the hydrophobic block 
of -30-G-P2A.  No Y or 
W 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCCTCGCTCTCGGTGCGACTGCGCTGTTTG
GTGTTATAGGTTTCAGCGCTGTTATTGTTGCAGCG
ATGGGTATAGCGATTGGGCTTGCGGGTGTTACCG
GGTTTCAGTGA 

RLP3-30-G 
P2AY 

RLP3 resilin fused to 
the hydrophobic block 
of -30-G-P2A. Added a 
Y at the intersection to 
give A280 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCCTATCTCGCTCTCGGTGCGACTGCGCTGT
TTGGTGTTATAGGTTTCAGCGCTGTTATTGTTGCA
GCGATGGGTATAGCGATTGGGCTTGCGGGTGTTA
CCGGGTTTCAGTGA 
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-30-G-W 

Oleosin-30G mutant 
with anion arms.  
Expresses very well.  
Highly soluble.  

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAACTCG
CTCTCGGTGCGACTCCGCTGTTTGGTGTTATAGGT
TTCAGCCCTGTTATTGTTCCAGCGATGGGTATAGC
GATTGGGCTTGCGGGTGTTACCGGGTTTCAGTGGC
AGGATAACGTGAACGGGGAATTGCAGGATGTGGG
GGAGCAGACGGGCCAGAACACGAACGACTTGGG
CCAGCAGATACAGCATACGGCCCATGAAATGGGT
GACCAGGGCCAGGGTCAGGGTCAGGGTGGTGGG
AACGAAGGGCAGAACGAAGGGGGGAACCACCAC
CACCACCACCACGATGACTGACTCGAG 

35-30G-42 -
W 

Truncation mutant of -
30-G-W where the N-
terminal arm is cut to 35 
amino acids and the C-
terminal arm is cut to 42 
amino acids 

GGATCCCTCGCTCTCGGTGCGACTCCGCTGTTTGG
TGTTATAGGTTTCAGCCCTGTTATTGTTCCAGCGA
TGGGTATAGCGATTGGGCTTGCGGGTGTTACCGG
GTTTCAGTGGCAGGATAACGTGAACGGGGAATTG
CAGGATGTGGGGGAGCAGACGGGCCAGAACACG
AACGACTTGGGCCAGCAGATACAGCATACGGCCC
ATGAAATGGGTCACCACCACCACCACCACGATGA
CTGA 

25-30G-30 -
W 

Truncation mutant of -
30-G-W where the N-
terminal arm is cut to 25 
amino acids and the C-
terminal arm is cut to 30 
amino acids 

GGATCCGATCAGCATGATCAACACACCGGTGACC
AGCTCACCCACCCACAGGACCAGCAACAAGGCCC
CTCAACCGGCGAACTCGCTCTCGGTGCGACTCCG
CTGTTTGGTGTTATAGGTTTCAGCCCTGTTATTGTT
CCAGCGATGGGTATAGCGATTGGGCTTGCGGGTG
TTACCGGGTTTCAGTGGCAGGATAACGTGAACGG
GGAATTGCAGGATGTGGGGGAGCAGACGGGCCA
GAACACGAACGACTTGCACCACCACCACCACCAC
GATGACTGA 

-30-G N-C+ 

Zwitterionic mutant of 
Oleosin-30G where the 
N-terminal arm is 
anionic and the C-
terminal arm is cationic 

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAACTCG
CTCTCGGTGCGACTCCGCTGTTTGGTGTTATAGGT
TTCAGCCCTGTTATTGTTCCAGCGATGGGTATAGC
GATTGGGCTTGCGGGTGTTACCGGGTTTCAGTGG
AGGAACAAAGTGAAGGGGAAGTTGCAGAACGTG
GGGCAGAAAACGGGCCAGAAGACGAAGAACTTG
GGCCAGAAGATACAGCATACGGCCCATCAGATGG
GTAACCAGGGCCAGGGTCAGGGTCAGGGTGGTGG
GAAACAGGGGCGAAAACAGGGGGGGAAACTCGA
G 



! 228!

-30-G N+C- 

Zwitterionic mutant of 
Oleosin-30G where the 
C-terminal arm is 
anionic and the N-
terminal arm is cationic. 
Missing the W on the C 
term, no A280 

GGATCCGCCACCACAACCAAAAACCGCCACCATG
TCACCACCACCCAACCCCAAAAACGCCATAACCA
ACACACCGGTAACAGACTCACCCACCCACAGCGC
CAGCAACAAGGCCCCTCAACCGGCAAGCTCGCTC
TCGGTGCGACTCCGCTGTTTGGTGTTATAGGTTTC
AGCCCTGTTATTGTTCCAGCGATGGGTATAGCGAT
TGGGCTTGCGGGTGTTACCGGGTTTCAGTGGCAG
GATAACGTGAACGGGGAATTGCAGGATGTGGGGG
AGCAGACGGGCCAGAACACGAACGACTTGGGCC
AGCAGATACAGCATACGGCCCATGAAATGGGTGA
CCAGGGCCAGGGTCAGGGTCAGGGTGGTGGGAAC
GAAGGGCAGAACGAAGGGGGGAACCACCACCAC
CACCACCACGATGACTGACTCGAG 

-30-G P2A 
Oleosin-30G mutant 
where the glycines are 
replaced with alinines 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGCTCGCTCTCG
GTGCGACTGCGCTGTTTGGTGTTATAGGTTTCAGC
GCTGTTATTGTTGCAGCGATGGGTATAGCGATTGG
GCTTGCGGGTGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATA
CGGGCCAGAAGACGAAGGACTTGGGCCAGAAGA
TACAGCATACGGCCCATGAAATGGGTGACCAGGG
CCAGGGTCAGGGTCAGGGTGGTGGGAAAGAAGG
GCGAAAAGAAGGGGGGAAACTCGAG 

37-30G-37 
P2A 

Truncation mutant of 
oleosin-30G-P2A where 
the N-terminal 
hydrophilic arm is 
truncated to 37 amino 
acids and the C-terminal 
hydrophilic arm is 
truncated to 37 amino 
acids 

GGATCCCGCCACCATGTCACCACCACCCAACCCC
AATACCGCCATGATCAACACACCGGTGACAGACT
CACCCACCCACAGCGCCAGCAACAAGGCCCCTCA
ACCGGCAAGCTCGCTCTCGGTGCGACTGCGCTGTT
TGGTGTTATAGGTTTCAGCGCTGTTATTGTTGCAG
CGATGGGTATAGCGATTGGGCTTGCGGGTGTTAC
CGGGTTTCAGAGGGATTATGTGAAGGGGAAGTTG
CAGGATGTGGGGGAGTATACGGGCCAGAAGACG
AAGGACTTGGGCCAGAAGATACAGCATACGGCCC
ATGAAATGGGTCTCGAG 

27-30G-32 
P2A 

Truncation mutant of 
oleosin-30G-P2A where 
the N-terminal 
hydrophilic arm is 
truncated to 27 amino 
acids and the C-terminal 
hydrophilic arm is 
truncated to 32 amino 
acids 

GGATCCTACCGCCATGATCAACACACCGGTGACA
GACTCACCCACCCACAGCGCCAGCAACAAGGCCC
CTCAACCGGCAAGCTCGCTCTCGGTGCGACTGCG
CTGTTTGGTGTTATAGGTTTCAGCGCTGTTATTGT
TGCAGCGATGGGTATAGCGATTGGGCTTGCGGGT
GTTACCGGGTTTCAGAGGGATTATGTGAAGGGGA
AGTTGCAGGATGTGGGGGAGTATACGGGCCAGAA
GACGAAGGACTTGGGCCAGAAGATACAGCATACG
CTCGAG 

42-30G-17 
P2A 

Truncation mutant of 
oleosin-30G-P2A where 
the N-terminal 
hydrophilic arm remains 
the native length and the 
C-terminal hydrophilic 
arm is truncated to 17 
amino acids 

GGATCCACCACAACCTACGACCGCCACCATGTCA
CCACCACCCAACCCCAATACCGCCATGATCAACA
CACCGGTGACAGACTCACCCACCCACAGCGCCAG
CAACAAGGCCCCTCAACCGGCAAGCTCGCTCTCG
GTGCGACTGCGCTGTTTGGTGTTATAGGTTTCAGC
GCTGTTATTGTTGCAGCGATGGGTATAGCGATTGG
GCTTGCGGGTGTTACCGGGTTTCAGAGGGATTAT
GTGAAGGGGAAGTTGCAGGATGTGGGGGAGTATC
TCGAG 
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Half P2A N 

N-terminal diblock of 
the Oleosin-30G-P2A 
mutant.  Little to no 
expression 

GGATCCAAAAAACACCACCACCACCACCACACCA
CAACCTACGACCGCCACCATGTCACCACCACCCA
ACCCCAATACCGCCATGATCAACACACCGGTGAC
AGACTCACCCACCCACAGCGCCAGCAACAAGGCC
CCTCAACCGGCAAGCTCGCTCTCGGTGCGACTGC
GCTGTTTGGTGTTATAGGTTTCAGCGCTGTTATTG
TTGCAGCGATGGGTATAGCGATTGGGCTTGCGGG
TGTTACCGGGTTTCAGTGA 

Half P2A C 

C-terminal diblock of 
the Oleosin-30G-P2A 
mutant.  Little to no 
expression 

GGATCCCTCGCTCTCGGTGCGACTGCGCTGTTTGG
TGTTATAGGTTTCAGCGCTGTTATTGTTGCAGCGA
TGGGTATAGCGATTGGGCTTGCGGGTGTTACCGG
GTTTCAGAGGGATTATGTGAAGGGGAAGTTGCAG
GATGTGGGGGAGTATACGGGCCAGAAGACGAAG
GACTTGGGCCAGAAGATACAGCATACGGCCCATG
AAATGGGTGACCAGGGCCAGGGTCAGGGTCAGG
GTGGTGGGAAAGAAGGGCGAAAAGAAGGGGGGA
AACACCACCACCACCACCACAAAAAATGA 

Her2 
Her 2 affibody.  
Expresses very well. 
Highly soluble. 

CATATGGTGGATAACAAATTTAACAAAGAAATGC
GCAACGCGTATTGGGAAATTGCGCTGCTGCCGAA
CCTGAACAACCAGCAGAAACGCGCGTTTATTCGC
AGCCTGTATGATGATCCGAGCCAGAGCGCGAACC
TGCTGGCGGAAGCGAAAAAACTGAACGATGCGCA
GGCGCCGAAACTCGAG 

Her2-30-G 

Oleosin 30 with the 
Her2 affibody fused to 
the N-terminus.  
Expressed well. 
Inclusion bodies.  Used 
to target the 
microbubbles.  

CATATGGTGGATAACAAATTTAACAAAGAAATGC
GCAACGCGTATTGGGAAATTGCGCTGCTGCCGAA
CCTGAACAACCAGCAGAAACGCGCGTTTATTCGC
AGCCTGTATGATGATCCGAGCCAGAGCGCGAACC
TGCTGGCGGAAGCGAAAAAACTGAACGATGCGCA
GGCGCCGAAAGGATCCACCACAACCTACGACCGC
CACCATGTCACCACCACCCAACCCCAATACCGCC
ATGATCAACACACCGGTGACAGACTCACCCACCC
ACAGCGCCAGCAACAAGGCCCCTCAACCGGCAAG
CTCGCTCTCGCGACTCCGCTGTTTGTTATATTCAG
CCCTGTTATTGTTCCAGCGATGATAGCGATTGGGC
TTGCGGTTACCGGGTTTCAGAGGGATTATGTGAA
GGGGAAGTTGCAGGATGTGGGGGAGTATACGGGC
CAGAAGACGAAGGACTTGGGCCAGAAGATACAG
CATACGGCCCATGAAATGGGTGACCAGGGCCAGG
GTCAGGGTCAGGGTGGTGGGAAAGAAGGGCGAA
AAGAAGGGGGGAAACTCGAGCACCACCACCACC
ACCACTGA 
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Her2-30-G-
W 

Her2 affibody fused to -
30-G-W for FeO 
targeting.  Expresses 
well.  Targeting was no 
successful with this 
mutant.  

CATATGGTGGATAACAAATTTAACAAAGAAATGC
GCAACGCGTATTGGGAAATTGCGCTGCTGCCGAA
CCTGAACAACCAGCAGAAACGCGCGTTTATTCGC
AGCCTGTATGATGATCCGAGCCAGAGCGCGAACC
TGCTGGCGGAAGCGAAAAAACTGAACGATGCGCA
GGCGCCGAAAGGATCCGAAGCCACCACAACCAAC
GACCAGCACCATGTCACCACCACCCAACCCCAAG
ATCAGCATGATCAACACACCGGTGACCAGCTCAC
CCACCCACAGGACCAGCAACAAGGCCCCTCAACC
GGCGAACTCGCTCTCGGTGCGACTCCGCTGTTTGG
TGTTATAGGTTTCAGCCCTGTTATTGTTCCAGCGA
TGGGTATAGCGATTGGGCTTGCGGGTGTTACCGG
GTTTCAGTGGCAGGATAACGTGAACGGGGAATTG
CAGGATGTGGGGGAGCAGACGGGCCAGAACACG
AACGACTTGGGCCAGCAGATACAGCATACGGCCC
ATGAAATGGGTGACCAGGGCCAGGGTCAGGGTCA
GGGTGGTGGGAACGAAGGGCAGAACGAAGGGGG
GAACCACCACCACCACCACCACGATGACTGACTC
GAG 

-30-G 2N 

Oleosin-30-G with 2 
negative charges each 
terminal arm.  
Expressed well.   

GGATCCGATGACACCACAACCTACGACCGCCACC
ATGTCACCACCACCCAACCCCAATACCGCCATGA
TCAACACACCGGTGACAGACTCACCCACCCACAG
CGCCAGCAACAAGGCCCCTCAACCGGCAAGCTCG
CTCTCGGTGCGACTCCGCTGTTTGGTGTTATAGGT
TTCAGCCCTGTTATTGTTCCAGCGATGGGTATAGC
GATTGGGCTTGCGGGTGTTACCGGGTTTCAGAGG
GATTATGTGAAGGGGAAGTTGCAGGATGTGGGGG
AGTATACGGGCCAGAAGACGAAGGACTTGGGCCA
GAAGATACAGCATACGGCCCATGAAATGGGTGAC
CAGGGCCAGGGTCAGGGTCAGGGTGGTGGGAAA
GAAGGGCGAAAAGAAGGGGGGAAACACCACCAC
CACCACCACGATGACTGACTCGAG 

-30-G 4N 

Oleosin-30-G with 4 
negative charges each 
terminal arm.  
Expressed well. 

GGATCCGATGACGATGACACCACAACCTACGACC
GCCACCATGTCACCACCACCCAACCCCAATACCG
CCATGATCAACACACCGGTGACAGACTCACCCAC
CCACAGCGCCAGCAACAAGGCCCCTCAACCGGCA
AGCTCGCTCTCGGTGCGACTCCGCTGTTTGGTGTT
ATAGGTTTCAGCCCTGTTATTGTTCCAGCGATGGG
TATAGCGATTGGGCTTGCGGGTGTTACCGGGTTTC
AGAGGGATTATGTGAAGGGGAAGTTGCAGGATGT
GGGGGAGTATACGGGCCAGAAGACGAAGGACTT
GGGCCAGAAGATACAGCATACGGCCCATGAAATG
GGTGACCAGGGCCAGGGTCAGGGTCAGGGTGGTG
GGAAAGAAGGGCGAAAAGAAGGGGGGAAACACC
ACCACCACCACCACGATGACGATGACTGACTCGA
G 
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RLP6-halfO 

RLP6 resilin fused to 
the hydrophobic domain 
of half oleosin.  
Expression tested, 
soluble. 

CATATGCACCATCACCACCaTCACAAGCTTAGATC
TGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCCG
GGCGGCGGCAACGGCGGCCGTCCGAGCGATTCTA
AAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTCC
GAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAAC
GGATCTGGCGGTCGTCCGTCAGACTCTAAAGGCG
CTCCGGGCGGCGGCAACGGCGGCCGTCCGAGCGA
TTCTAAAGGCGCGCCGGGTGGCGGCAATGGCGGT
CGTCCGAGTGATTCAAAAGGTGCTCCGGGCGGTG
GTAACGGATCCTGGCTCGCTCTCGGGACTCCGCTG
TTTGTTATATTCAGCCCTGTTATTGTTCCAGCGAT
GATAGCGTGACTCGAGCACCACCACCACCACCAC
TGA 

RLP6-30G 

RLP6 resilin fused to 
the hydrophobic domain 
of oleosin-30G. 
Expression tested, 
soluble. 

CATATGCACCATCACCACCATCACAAGCTTAGAT
CTGGCGGTCGTCCGTCAGACTCTAAAGGCGCTCC
GGGCGGCGGCAACGGCGGCCGTCCGAGCGATTCT
AAAGGCGCGCCGGGTGGCGGCAATGGCGGTCGTC
CGAGTGATTCAAAAGGTGCTCCGGGCGGTGGTAA
CGGATCTGGCGGTCGTCCGTCAGACTCTAAAGGC
GCTCCGGGCGGCGGCAACGGCGGCCGTCCGAGCG
ATTCTAAAGGCGCGCCGGGTGGCGGCAATGGCGG
TCGTCCGAGTGATTCAAAAGGTGCTCCGGGCGGT
GGTAACGGATCCTGGCTCGCTCTCGGTGCGACTCC
GCTGTTTGGTGTTATAGGTTTCAGCCCTGTTATTG
TTCCAGCGATGGGTATAGCGATTGGGCTTGCGGG
TGTTACCGGGTTTTGACTCGAGCACCACCACCACC
ACCACTGA 

87-W 

Native oleosin with 
highly anionic N- and 
C- terminal arms.  High 
expression, soluble.  

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAAATAA
TGGTCATCATGGCCTTACTTCCAATAACCGGAATC
TTGTTTGGTTTAGCCGGTATCACCCTCGTCGGGAC
GGTTATCGGGCTCGCTCTCGCGACTCCGCTGTTTG
TTATATTCAGCCCTGTTATTGTTCCAGCGATGATA
GCGATTGGGCTTGCGGTTACCGGGTTTTTGACTTC
GGGTACGTTCGGGTTAACGGGGTTAAGCTCGTTG
TCGTATTTGTTTAATATGGTGAGGCGGTCGACAAT
GTCGGTTCCAGTCTGGCAGGATAACGTGAACGGG
GAATTGCAGGATGTGGGGGAGCAGACGGGCCAG
AACACGAACGACTTGGGCCAGCAGATACAGCATA
CGGCCCATGAAATGGGTGACCAGGGCCAGGGTCA
GGGTCAGGGTGGTGGGAACGAAGGGCAGAACGA
AGGGGGGAACCACCACCACCACCACCACGATGAC
TGACTCGAG 
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65-W 

Oleosin-65 with highly 
anionic N- and C- 
terminal arms. High 
expression, soluble.  

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAAATAA
CCGGAATCTTGTTTGGTTTAACCGGTATCACCCTC
GTCGGGACGGTTATCGGGCTCGCTCTCGCGACTCC
GCTGTTTGTTATATTCAGCCCTGTTATTGTTCCAG
CGATGATAGCGATTGGGCTTGCGGTTACCGGGTTT
TTGACTTCGGGTACGTTCGGGTTAACGCGGTCGAC
AATGTCGGTTCCAGTCTGGCAGGATAACGTGAAC
GGGGAATTGCAGGATGTGGGGGAGCAGACGGGC
CAGAACACGAACGACTTGGGCCAGCAGATACAGC
ATACGGCCCATGAAATGGGTGACCAGGGCCAGGG
TCAGGGTCAGGGTGGTGGGAACGAAGGGCAGAA
CGAAGGGGGGAACCACCACCACCACCACCACGAT
GACTGACTCGAG 

45-W 

Oleosin-45 with highly 
anionic N- and C- 
terminal arms. High 
expression, soluble.  

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAAATCA
CCCTCGTCGGGACGGTTATCGGGCTCGCTCTCGCG
ACTCCGCTGTTTGTTATATTCAGCCCTGTTATTGTT
CCAGCGATGATAGCGATTGGGCTTGCGGTTACCG
GGTTTTTGACTTCGGGTACGTTCTGGCAGGATAAC
GTGAACGGGGAATTGCAGGATGTGGGGGAGCAG
ACGGGCCAGAACACGAACGACTTGGGCCAGCAG
ATACAGCATACGGCCCATGAAATGGGTGACCAGG
GCCAGGGTCAGGGTCAGGGTGGTGGGAACGAAG
GGCAGAACGAAGGGGGGAACCACCACCACCACC
ACCACGATGACTGACTCGAG 

30-W 

Oleosin-30 with highly 
anionic N- and C- 
terminal arms.  High 
expression, soluble.  

GGATCCGAAGCCACCACAACCAACGACCAGCACC
ATGTCACCACCACCCAACCCCAAGATCAGCATGA
TCAACACACCGGTGACCAGCTCACCCACCCACAG
GACCAGCAACAAGGCCCCTCAACCGGCGAACTCG
CTCTCGCGACTCCGCTGTTTGTTATATTCAGCCCT
GTTATTGTTCCAGCGATGATAGCGATTGGGCTTGC
GGTTACCGGGTTTTGGCAGGATAACGTGAACGGG
GAATTGCAGGATGTGGGGGAGCAGACGGGCCAG
AACACGAACGACTTGGGCCAGCAGATACAGCATA
CGGCCCATGAAATGGGTGACCAGGGCCAGGGTCA
GGGTCAGGGTGGTGGGAACGAAGGGCAGAACGA
AGGGGGGAACCACCACCACCACCACCACGATGAC
TGACTCGAG 


