
Appendix A．Primers used in this study 

 

Gene Forward Primer Reverse Primer 
Applic

ation 

PGSC0003DMP

400052768 

GGAGGCCAGTGAATTCATGG

GAAAGAACATGTGGAGT 

CGAGCTCGATGGATCCTCAAA

AACATCTAAGTTCTTCGAAA 

AD 

vector 

PGSC0003DMP

400000374 

GGAGGCCAGTGAATTCATGGC

AAAGAGATCACATCGCC 

CGAGCTCGATGGATCCTTACT

GGTCCACGCTACTCTCAG 

AD 

vector 

PGSC0003DMP

400000617 

GGAGGCCAGTGAATTCATGTAC

AGATCATTTGTCACTTGTG 

CGAGCTCGATGGATCCCTATA

GTGTGAGTTCAGTAAGTGC 

AD 

vector 

PGSC0003DMP

400002653 

GGAGGCCAGTGAATTCATGTCA

GCAAGAATGTTATCTTCT 

CGAGCTCGATGGATCCTTAGT

TGGTAAATAGTTGCCTACAA 

AD 

vector 

PGSC0003DMP

400002841 

GGAGGCCAGTGAATTCATGGC

AAGGAAGTTTCTTTCACA 

CGAGCTCGATGGATCCTTATG

ACAACATATCCTTGATCACT 

AD 

vector 

PGSC0003DMP

400004790 

GGAGGCCAGTGAATTCATGGC

ACAGAAGCATTTACATGA 

CGAGCTCGATGGATCCTTAG

GCCAAAACTTTATTGAAATT 

AD 

vector 

PGSC0003DMP

400005078 

GGAGGCCAGTGAATTCATGGA

GGTTGAAAAGAGAACTTCA 

CGAGCTCGATGGATCCTCACA

TTAGGGCACCGATCA 

AD 

vector 

PGSC0003DMP

400019433 

GGAGGCCAGTGAATTCATGCC

GCTGGAACAAACT 

CGAGCTCGATGGATCCCTAAT

AAACGTCGATGAATATTAGC 

AD 

vector 

PGSC0003DMP

400021574 

GGAGGCCAGTGAATTCATGGA

GAAAAAGAGATCATCAAGAA 

CGAGCTCGATGGATCCTTAGC

TACACAAGAAAAAGGTATGA 

AD 

vector 

PGSC0003DMP

400026354 

GGAGGCCAGTGAATTCATGGTT

GTTGAGAAACAGGGTTCC 

CGAGCTCGATGGATCCTTAGA

GTAGCAAGATGTCAGCAAC 

AD 

vector 

PGSC0003DMP

400027391 

GGAGGCCAGTGAATTCATGCC

TCCAGACAGTCTG 

CGAGCTCGATGGATCCCTATA

GCATGAAGTCGGTCAAC 

AD 

vector 

PGSC0003DMP

400029803 

GGAGGCCAGTGAATTCATGGC

TTCTTCATCTCCTAG 

CGAGCTCGATGGATCCCTAAT

TATGAGAAAAAACATCTTCC 

AD 

vector 

PGSC0003DMP

400034825 

GGAGGCCAGTGAATTCATGAAT

GGGTTTCAGAATGGAAAAA 

CGAGCTCGATGGATCCTCAC

GCTCTACCTGTCAATTCAATG 

AD 

vector 

PGSC0003DMP

400039456 

GGAGGCCAGTGAATTCATGGA

TTCGAAATTGATGAAACCA 

CGAGCTCGATGGATCCCTAG

CTCAACATGACATCAACT 

AD 

vector 

PGSC0003DMP

400039853 

GGAGGCCAGTGAATTCATGGA

TGGTATGGATGATAGGAGA 

CGAGCTCGATGGATCCTTAGA

AAACTAACTTCCTACGGGA 

AD 

vector 

PGSC0003DMP

400040702 

GGAGGCCAGTGAATTCATGGA

AAGGAAGCAGCACACAC 

CGAGCTCGATGGATCCTCAAT

GCAAAGCTAATTCTGCAAC 

AD 

vector 

PGSC0003DMP

400041331 

GGAGGCCAGTGAATTCATGGA

GAAAAGTCGTCACAGG 

CGAGCTCGATGGATCCCTAG

ATTGCACCTACAACTTCTTC 

AD 

vector 

PGSC0003DMP

400041952 

GGAGGCCAGTGAATTCATGGG

TAGAGAGTGGTTATACTGGG 

CGAGCTCGATGGATCCTCACA

CAGTATCATGCACCAC 

AD 

vector 

PGSC0003DMP

400042454 

GGAGGCCAGTGAATTCATGGC

TGCCAAGCTTTTACATTC 

CGAGCTCGATGGATCCCTACT

TTGCAAAGAGCTGTCTACGC 

AD 

vector 



PGSC0003DMP

400045837 

GGAGGCCAGTGAATTCATGAAT

GATAGTTTAGCCATAACAG 

CGAGCTCGATGGATCCTTAGC

TAGAACTGTAGAGGTCC 

AD 

vector 

PGSC0003DMP

400049129 

GGAGGCCAGTGAATTCATGGC

ACAGAAGCATTTGC 

CGAGCTCGATGGATCCTTAG

GAGTGAGCTAAATGAATTAGC 

AD 

vector 

PGSC0003DMP

400052652 

GGAGGCCAGTGAATTCATGGC

TAAAAATCCAAAAGACACA 

CGAGCTCGATGGATCCTCATT

GTGCAAAGATTACGAGT 

AD 

vector 

PGSC0003DMP

400054403 

GGAGGCCAGTGAATTCATGGC

TGTCTCAAGTGATGATC 

CGAGCTCGATGGATCCTCAC

CAGCATCTTCCATATTTC 

AD 

vector 

StOFP20 
GGCGAATTCATGGGGAATTATA

GGTTTAGATTATCA 

GGCGGATCCTTACTTCAGTCG

AATTTCAGTGATG 

BD 

vector  

SlTRM5 
GGAGGCCAGTGAATTCATGGA

TGGTATGGATGATAGGAG 

CGAGCTCGATGGATCCTCAAA

CCTTGAACATTTACTAAAA 

AD 

vector  

SlOFP20-BD 
CATGGAGGCCGAATTCATGGG

GAATTATAGGTTTAGATT 

GCAGGTCGACGGATCCTTACT

TGAGTCGAATTTCAGTGA 

BD 

vector 

StTON1-AD 
GGAGGCCAGTGAATTCATGGA

CGATTACACTAGAGAAATG 

CGAGCTCGATGGATCCCTATT

CCATCCTGCCATCATCC 

AD 

vector  

StTON2-AD 
GGAGGCCAGTGAATTCATGTAC

AGTGGCTCAAGCG 

CACCCGGGTGGAATTCTCATC

CTTCTTCTTGGGGTTCTTCC 

AD 

vector  

StTON1-BD 
CATGGAGGCCGAATTCATGGA

CGATTACACTAGAGAAATG 

GCAGGTCGACGGATCCCTATT

CCATCCTGCCATCATCC 

BD 

vector  

StTON2-BD 
CATGGAGGCCGAATTCATGTAC

AGTGGCTCAAGCG 

GCAGGTCGACGGATCCTCAT

CCTTCTTCTTGGGGTTCTTCC 

BD 

vector  

StOFP20-M1-F 

CATGGAGGCCGAATTCATGGG

GAATTATAGGTTTAGATTATCA

G 

GCAGGTCGACGGATCCTGAT

TTCACCACTGCAAAGCTC 

BD 

vector  

StOFP20-M2-F 
CATGGAGGCCGAATTCTCAAGA

AATCCTCAGAAAGATTTC 

GCAGGTCGACGGATCCGATG

TCGAACCAGATTTGCTT 

BD 

vector  

StTRM20-M-1 
GGAGGCCAGTGAATTCATGAAT

GGGTTTCAGAATGGAAAAA 
ATCAATATTCCACCCTGGTGC 

AD 

vector  

StTRM20-M-2 
GGGTGGAATATTGATAGTCTTA

GCAAGACACACAACTGC 

CGAGCTCGATGGATCCTCAC

GCTCTACCTGTCAATTCAATG 

AD 

vector  

StTRM5-M-1 
GGAGGCCAGTGAATTCATGGA

TGGTATGGATGATAGGAGA 

AGGATCATATACAAAATTCCG

GTG 

AD 

vector  

StTRM5-M-2 
TTTGTATATGATCCTTCGAGAT

CAGTTTCACCAAGC 

CGAGCTCGATGGATCCTTAGA

AAACTAACTTCCTACGGGA 

AD 

vector  

StTRM19-M-1 
GGAGGCCAGTGAATTCATGGA

GAAAAGTCGTCACAGG 
CTTCCCTTCAGAAAGAACCGG 

AD 

vector  

StTRM19-M-2 
CTTTCTGAAGGGAAGAACCTTG

GGATAACACAAAGTAATAT 

CGAGCTCGATGGATCCCTAG

ATTGCACCTACAACTTCTTC 

AD 

vector  

StOFP20 

CGGGGGACGAGCTCGGTACCA

TGGGGAATTATAGGTTTAGATT

ATCAG 

ACGAGATCTGGTCGACCTTCA

GTCGAATTTCAGTGATGT 

nLuc 

vector  



StTRM20 
ACGCGTCCCGGGGCGGTACCA

TGAATGGGTTTCAGAATGGAAA 

ACGCGTCCCGGGGCGGTACC

ATGAATGGGTTTCAGAATGGA

AA 

cLuc 

vector  

StTRM5 

ACGCGTCCCGGGGCGGTACCA

TGGATGGTATGGATGATAGGA

GA 

AGCTCTGCAGGTCGACTTAGA

AAACTAACTTCCTACGGGAAG 

cLuc 

vector  

StTRM19 
ACGCGTCCCGGGGCGGTACCA

TGGAGAAAAGTCGTCACAGGA 

AGCTCTGCAGGTCGACCTAG

ATTGCACCTACAACTTCTTCTA

TG 

cLuc 

vector 

 

StTRM11 

ACGCGTCCCGGGGCGGTACCA

TGGCTTCTTCATCTCCTAG 

AGCTCTGCAGGTCGACCTAAT

TATGAGAAAAAACATCTTCC 

cLuc 

vector 

StOFP20 
GAGCTTTGCAGTGGTGAAATCA

T 

TCGAACCAGATTTGCTTGAAG

AC 
qPCR  

Cas9 GCAGCTCTCCAAGGACACAT CGTGAGTTCTTCTGGCCCTT PCR  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B. Coding sequence and amino acid sequence alignment of 

StOFP20 and SlOFP20.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix C．Mutation profiles for the first target in sequencing chromatogram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix D．Mutations of OFP20 induced by CRISPR/Cas9 

 

>OFP20 WT 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATAACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAG

TAGTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCC

GATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCC

AGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGC

CGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCA

AATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAA

ACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGA

TTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATC

ATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAA

CAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAA

TTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTC

ATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCC

TCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAAC

ATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTAT

CATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGAC

TGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHNLGCQRKSYYISRNLTSSSPPETFSQNPISSNSPKPDHFTEPSRKSCKKRRSTNSR

KRNSPKLVNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPEKSNPI

TSITPSCDCRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIV

RRVSTNGVKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKDFRESM

VEMIVENNIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-1 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATAAACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTA

GTAGTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACC

CGATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTC

CAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTG

CCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCC

AAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCA

AACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAG

ATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTAT

CATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAA

ACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAA

ATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTT

CATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATC



CTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAA

CATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTA

TCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGA

CTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHKPWLSKKIILHFKKPH***ST*NIFSESYLF*QPKTRSFH*AIKKVLQEKA*YQFQEEKFS

QTCQSLCFSQL*LPRFC*ICLD*S*FHP*RIPKFIFLFVVLITIFNFA*KIKPHYFNYTVL*LQN*

LHESRFSQS*SWGSLCFQN*PSSYHNQTRKIR*KKRRKTEDCETRTEDSEKSINKWCEA

ENKFTKNNNKQQEDSRKQKECFIKKDKCYRELCSGEIIKKSSERFQRINGGNDS*E*YKN

IKGFGRTSCLLSFIKFR*VS*SNHQSLQANLVRHH*NSTEV 

>ofp20-2-1 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGT

AGTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCC

GATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCC

AGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGC

CGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCA

AATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAA

ACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGA

TTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATC

ATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAA

CAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAA

TTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTC

ATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCC

TCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAAC

ATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTAT

CATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGAC

TGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHTLVVKENHITFQETSLVVVHLKHFLRILSLLTAQNPIISLSHQESLARKGVVPIPGREIL

PNLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQTPLLQLHRLV

TAELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**EEYQQMV*S*

EQIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQWWK**LRII*EH

QRIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-2-2 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTAG

TAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGAT

CATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAAATTTCTC

CAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTG



CCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCC

AAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCA

AACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAG

ATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTAT

CATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAA

ACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAA

ATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTT

CATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATC

CTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAA

CATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTA

TCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGA

CTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHLGCQRKSYYISRNLTSSSPPETFSQNPISSNSPKPDHFTEPSRKSCKKRRSTKFLQ

EEKFSQTCQSLCFSQL*LPRFC*ICLD*S*FHP*RIPKFIFLFVVLITIFNFA*KIKPHYFNYTVL

*LQN*LHESRFSQS*SWGSLCFQN*PSSYHNQTRKIR*KKRRKTEDCETRTEDSEKSINK

WCEAENKFTKNNNKQQEDSRKQKECFIKKDKCYRELCSGEIIKKSSERFQRINGGNDS*

E*YKNIKGFGRTSCLLSFIKFR*VS*SNHQSLQANLVRHH*NSTEV 

>ofp20-2-3 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAACCCCATT

ACTTCAATTACACCGATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGC

GTAGTACCAATTCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAG

CCAATTGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCC

CTGAAGAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTT

GCCTGAAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGA

TTACATGAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATT

GACCTTCCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAA

CAGAGGATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGT

GAAGCTGAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAG

CAGAAAGAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAA

ATCATCAAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGA

GAATAATATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTA

AATTCAGATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACA

TCACTGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKPHY

FNYTDHFTEPSRKSCKKRRSTNSRKRNSPKLVNPSVSANCSCRASVESVWTKADSTPE

EYPNSSSSSSSSSPSSILPEKSNPITSITPSCDCRTDYMNQDSANLDHGVHSVSKIDLPRI

ITKPEKFDEKKEEKQRIVKQEQRIVRRVSTNGVKLRTNSPRITTNSKKIQGSRKSVSSKR

TSVTESFAVVKSSRNPQKDFRESMVEMIVENNIRTSKDLEELLACYLSLNSDEYHDLIIKV

FKQIWFDITEIRLK* 

>ofp20-2-4 



ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATAAGCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGC

CAATTGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCC

TGAAGAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTG

CCTGAAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATT

ACATGAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGA

CCTTCCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACA

GAGGATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGA

AGCTGAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCA

GAAAGAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAAT

CATCAAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGA

ATAATATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAAT

TCAGATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCA

CTGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHKPGREILPNLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQ

TPLLQLHRLVTAELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**

EEYQQMV*S*EQIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQW

WK**LRII*EHQRIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-2-5 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATT

GTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAG

AATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGA

AAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATG

AATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTC

CTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGA

TTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTG

AGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAG

AGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCA

AGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAAT

ATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAG

ATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGA

AATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPPRKRNSPKLVNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPE

KSNPITSITPSCDCRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQ

EQRIVRRVSTNGVKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKD

FRESMVEMIVENNIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-3-1 



ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTAGTA

GTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGATCA

TTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATGCGGGTTT

GCTTCTTTAAGCCCATGCGGGTAGACAAACTTGTCAATCCCTCTGTTTCAGCCAATT

GTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAG

AATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGA

AAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATG

AATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTC

CTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGA

TTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTG

AGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAG

AGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCA

AGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAAT

ATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAG

ATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGA

AATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPPWLSKKIILHFKKPH***ST*NIFSESYLF*QPKTRSFH*AIKKVLQEKA*YQCGFASLSPC

G*TNLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQTPLLQLHRL

VTAELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**EEYQQMV*

S*EQIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQWWK**LRII*E

HQRIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-3-2 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTAGTA

GTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGATCA

TTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCCAGGAA

GAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCGCGC

TTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAATTC

ATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAACCCC

ATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATTCAG

CCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCATAAC

CAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACAAGA

ACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATTCAC

CAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCATCAA

AAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTCAGA

AAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACATCAAA

GGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCATGAT



CTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTGAAGT

AA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPPWLSKKIILHFKKPH***ST*NIFSESYLF*QPKTRSFH*AIKKVLQEKA*YQFQEEKFSQT

CQSLCFSQL*LPRFC*ICLD*S*FHP*RIPKFIFLFVVLITIFNFA*KIKPHYFNYTVL*LQN*LH

ESRFSQS*SWGSLCFQN*PSSYHNQTRKIR*KKRRKTEDCETRTEDSEKSINKWCEAEN

KFTKNNNKQQEDSRKQKECFIKKDKCYRELCSGEIIKKSSERFQRINGGNDS*E*YKNIK

GFGRTSCLLSFIKFR*VS*SNHQSLQANLVRHH*NSTEV 

>ofp20-3-3 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTAG

TAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGAT

CATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCCAGG

AAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCGC

GCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAAT

TCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAACC

CCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATTC

AGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCATA

ACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACAA

GAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATTC

ACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCATC

AAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTCA

GAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACATC

AAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCAT

GATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTGA

AGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHLGCQRKSYYISRNLTSSSPPETFSQNPISSNSPKPDHFTEPSRKSCKKRRSTNSRK

RNSPKLVNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPEKSNPIT

SITPSCDCRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIV

RRVSTNGVKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKDFRESM

VEMIVENNIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-3-4 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAAAGGCGTA

GTACCATCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAAT

TGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAA

GAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTG

AAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACAT

GAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTT

CCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGG

ATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCT



GAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAA

GAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATC

AAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAA

TATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCA

GATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTG

AAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRKGVVPSRKRNSPKLVNPSVSAN

CSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPEKSNPITSITPSCDCRTDYMN

QDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIVRRVSTNGVKLRTNS

PRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKDFRESMVEMIVENNIRTSKDL

EELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-4-1 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCCCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTAGT

AGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGATC

ATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCCAGGA

AGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCGCG

CTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAATT

CATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAACCC

CATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATTCA

GCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCATAA

CCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACAAG

AACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATTCAC

CAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCATCAA

AAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTCAGA

AAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACATCAAA

GGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCATGAT

CTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTGAAGT

AA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPPLVVKENHITFQETSLVVVHLKHFLRILSLLTAQNPIISLSHQESLARKGVVPIPGREILP

NLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQTPLLQLHRLVT

AELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**EEYQQMV*S*E

QIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQWWK**LRII*EHQ

RIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-4-2 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGT

AGTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCC

GATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATTCC



AGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGC

CGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCA

AATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAA

ACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGA

TTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATC

ATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAA

CAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAA

TTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTC

ATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCC

TCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAAC

ATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTAT

CATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGAC

TGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHTLVVKENHITFQETSLVVVHLKHFLRILSLLTAQNPIISLSHQESLARKGVVPIPGREIL

PNLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQTPLLQLHRLV

TAELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**EEYQQMV*S*

EQIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQWWK**LRII*EH

QRIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-4-3 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATCCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTAGTA

GTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCG

ATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCAATCCAG

GAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCG

CGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAA

TTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAAC

CCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATT

CAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCAT

AACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACA

AGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATT

CACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCAT

CAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTC

AGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACAT

CAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCA

TGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTG

AAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHPWLSKKIILHFKKPH***ST*NIFSESYLF*QPKTRSFH*AIKKVLQEKA*YQSRKRNSP

KLVNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPEKSNPITSITPS

CDCRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIVRRVST



NGVKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKDFRESMVEMIV

ENNIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-4-4 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATAAACCTTGGTTGTCAAAGAAAATCATATTACATTTCAAGAAACCTCACTA

GTAGTAGTCCACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACC

CGATCATTTCACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTCCAGGAA

GAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCGCGC

TTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAATTC

ATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAACCCC

ATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATTCAG

CCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCATAAC

CAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACAAGA

ACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATTCAC

CAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCATCAA

AAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTCAGA

AAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACATCAAA

GGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCATGAT

CTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTGAAGT

AA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHKPWLSKKIILHFKKPH***ST*NIFSESYLF*QPKTRSFH*AIKKVLQEKA*SRKRNSPKL

VNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILPEKSNPITSITPSCD

CRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIVRRVSTNG

VKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQKDFRESMVEMIVEN

NIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-4-5 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATTCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCA

ATTGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCCTG

AAGAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCC

TGAAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATTAC

ATGAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACC

TTCCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGA

GGATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGAAG

CTGAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCAGA

AAGAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCA

TCAAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGAAT

AATATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAATT



CAGATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCAC

TGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHSRKRNSPKLVNPSVSANCSCRASVESVWTKADSTPEEYPNSSSSSSSSSPSSILP

EKSNPITSITPSCDCRTDYMNQDSANLDHGVHSVSKIDLPRIITKPEKFDEKKEEKQRIVK

QEQRIVRRVSTNGVKLRTNSPRITTNSKKIQGSRKSVSSKRTSVTESFAVVKSSRNPQK

DFRESMVEMIVENNIRTSKDLEELLACYLSLNSDEYHDLIIKVFKQIWFDITEIRLK* 

>ofp20-4-6 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGACAAAAAAAGAC

AACCCCATAATCCAGGAAGAGAAATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGC

CAATTGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGATTCCACCCC

TGAAGAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCTTCAATTTTG

CCTGAAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCAGAACTGATT

ACATGAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTCCAAAATTGA

CCTTCCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAAGAAAAACA

GAGGATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAATGGTGTGA

AGCTGAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAAGGAAGCA

GAAAGAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGTGGTGAAAT

CATCAAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGATAGTTGAGA

ATAATATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTTTCATTAAAT

TCAGATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGTTCGACATCA

CTGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPDKKR

QPHNPGREILPNLSIPLFQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQ

TPLLQLHRLVTAELIT*IKIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**

EEYQQMV*S*EQIHQE*QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQW

WK**LRII*EHQRIWKNFLLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-4-7 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCATAGC

CACACAACTTCATCAACATCAACATCATCATCAAATCTACAGCCAGAACAAATCCCTC

TGTTTCAGCCAATTGTAGTTGCCGCGCTTCTGTTGAATCTGTCTGGACTAAAGCTGA

TTCCACCCCTGAAGAATACCCAAATTCATCTTCCTCTTCGTCGTCCTCATCACCATCT

TCAATTTTGCCTGAAAAATCAAACCCCATTACTTCAATTACACCGTCTTGTGACTGCA

GAACTGATTACATGAATCAAGATTCAGCCAATCTTGATCATGGGGTTCACTCTGTTTC

CAAAATTGACCTTCCTCGTATCATAACCAAACCCGAAAAATTCGATGAAAAAAAAGAA

GAAAAACAGAGGATTGTGAAACAAGAACAGAGGATAGTGAGAAGAGTATCAACAAAT

GGTGTGAAGCTGAGAACAAATTCACCAAGAATAACAACAAACAGCAAGAAGATTCAA

GGAAGCAGAAAGAGTGTTTCATCAAAAAGGACAAGTGTTACAGAGAGCTTTGCAGT

GGTGAAATCATCAAGAAATCCTCAGAAAGATTTCAGAGAATCAATGGTGGAAATGAT

AGTTGAGAATAATATAAGAACATCAAAGGATTTGGAAGAACTTCTTGCTTGCTATCTT



TCATTAAATTCAGATGAGTATCATGATCTAATCATCAAAGTCTTCAAGCAAATCTGGT

TCGACATCACTGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSHSHTTSSTSTSSSNLQPEQIPL

FQPIVVAALLLNLSGLKLIPPLKNTQIHLPLRRPHHHLQFCLKNQTPLLQLHRLVTAELIT*I

KIQPILIMGFTLFPKLTFLVS*PNPKNSMKKKKKNRGL*NKNRG**EEYQQMV*S*EQIHQE*

QQTARRFKEAERVFHQKGQVLQRALQW*NHQEILRKISENQWWK**LRII*EHQRIWKNF

LLAIFH*IQMSIMI*SSKSSSKSGSTSLKFD*S 

>ofp20-4-8 

ATGGGGAATTATAGGTTTAGATTATCAGATATGATGCCAAATGCTTGGTTTTACAAAC

TCAAAGAAATAGGCAAAAGCAGCAGCAGCAGCAGCAGAAACAGCAGAAGCCTCACT

AGTAGTAGTCCACCTGAAAATCATATTACATTTCAAGAAACCTCACTAGTAGTAGTCC

ACCTGAAACATTTTCTCAGAATCCTATCTCTTCTAACAGCCCAAAACCCGATCATTTC

ACTGAGCCATCAAGAAAGTCTTGCAAGAAAAGGCGTAGTACCTTCCAGGAAGAGAA

ATTCTCCCAAACTTGTCAATCCCTCTGTTTCAGCCAATTGTAGTTGCCGCGCTTCTGT

TGAATCTGTCTGGACTAAAGCTGATTCCACCCCTGAAGAATACCCAAATTCATCTTC

CTCTTCGTCGTCCTCATCACCATCTTCAATTTTGCCTGAAAAATCAAACCCCATTACT

TCAATTACACCGTCTTGTGACTGCAGAACTGATTACATGAATCAAGATTCAGCCAAT

CTTGATCATGGGGTTCACTCTGTTTCCAAAATTGACCTTCCTCGTATCATAACCAAAC

CCGAAAAATTCGATGAAAAAAAAGAAGAAAAACAGAGGATTGTGAAACAAGAACAGA

GGATAGTGAGAAGAGTATCAACAAATGGTGTGAAGCTGAGAACAAATTCACCAAGAA

TAACAACAAACAGCAAGAAGATTCAAGGAAGCAGAAAGAGTGTTTCATCAAAAAGGA

CAAGTGTTACAGAGAGCTTTGCAGTGGTGAAATCATCAAGAAATCCTCAGAAAGATT

TCAGAGAATCAATGGTGGAAATGATAGTTGAGAATAATATAAGAACATCAAAGGATTT

GGAAGAACTTCTTGCTTGCTATCTTTCATTAAATTCAGATGAGTATCATGATCTAATC

ATCAAAGTCTTCAAGCAAATCTGGTTCGACATCACTGAAATTCGACTGAAGTAA 

MGNYRFRLSDMMPNAWFYKLKEIGKSSSSSSRNSRSLTSSSPPENHITFQETSLVVVHL

KHFLRILSLLTAQNPIISLSHQESLARKGVVPSRKRNSPKLVNPSVSANCSCRASVESVW

TKADSTPEEYPNSSSSSSSSSPSSILPEKSNPITSITPSCDCRTDYMNQDSANLDHGVHS

VSKIDLPRIITKPEKFDEKKEEKQRIVKQEQRIVRRVSTNGVKLRTNSPRITTNSKKIQGSR

KSVSSKRTSVTESFAVVKSSRNPQKDFRESMVEMIVENNIRTSKDLEELLACYLSLNSDE

YHDLIIKVFKQIWFDITEIRLK* 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix E. Ploidy measurement of transgenic and control plants.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix F. Alignment of the wildtype and deleted M10 motif in the three TRM 

proteins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix G. Amino acid sequence alignment of TON proteins from potato and 

Arabidopsis.  

 

 

 

 



 

 

 



 

Appendix H. Phylogenetic analysis of SlOFP20, StOFP20 and OFP proteins in 

Arabidopsis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix I. Yeast two-hybrid analysis of the interactions between StOFP20 

and two putative TON proteins. 

 


