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APPENDIX A
Map of vector used in experiment

1. PGEM®T-essy vector
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APPENDIX B

ER FR/59

GCARCAGGCTACCACTACGGGGTGTGGTCCTGTGAGGGCTGCARGGCCTTCTTCAAGAGGAGCATCCAGGGTCACAATGACTACAT
GTGCCCGGCGACCAATCAGTGCACCATCGA

3’'ER/S

CTTCARGAGGAGCATCCAGGGTCACAATGACTACATGTGCCCGGCGACCAATCAGTGCACTATTGACAGGAATCGGAGGAAGAGCT
GCCAGGCTTGCCGTCTTAGGAAGTGTTATGAAGTGGGCATGATGAAAGGAGGTGTGCGCARAGACCGGGGTCGCGTTTTGCGGCGE
GACRAGCGGCGGGCCGGCGACAGAGACAAGGTTGCCARAGATCCAGAGCACAAAGCGTCGGCGCCCCCTCAGGACGGGAGGAAGCG
CAGCAGCAGCTGTAGCAGCACCGGAGGAGGAGGAGGAGGATCTTCTGTGACTAACTTGCCTCCAGACCAGGTGCTCCTCCTGCTCC
AGGGAGCTGAGCCTCCGATGCTTTGCTCCCGGCARPAGCTGAGCCGACCCTACACGGAGGTCACCATGATGACCCTGCTCACCAGE
ATGGCCGACARGGRGCTGGTGCACATGATCGCCTGGGCCAAGAAGC TTCCAGGTTTCCTGCAGCTCTCCCTCCACGATCGGGTGCA
GCTGCTGGAGAGCTCGTGGCTGGAGGTGCTGATGATCGGGC TCATATGGAGGTCCACCCACTGTCCTGGGCAGTGGGCCGACCAGT
CCAGGCGGCAGGCCCAGCTGCTCCTGCTGCTCTCCCACATCAGGCACATGAGCAACARAGGCATGGAGCACCTCTACAGCATGAAG
TGCAAGAACAAAGTGCCTCTGTACGACCTGCTGCTGGAGATGCTGGACGCTCACCGCCTCCACCGCCCGGACAAACCGGGCCAGTT
CGGGTTCCAGGTCGGCAAAGRCCCTCCCCCCACCACCAACBGHGACGGCGGGGGTGCAGCCGGGGGAGGCGGTTCGGGACCTCGAG
GCAGCCACGAGAGCCCGAGCAGACCCCCCTCTGGTCCGGGCGTCCTGCAGTACGGAGGCCCCAGATCTGACTGCACCCACATCTTA
TGAGGCAGGAAGGAAGGAAGGAGCAGCACGCGARGGTCAAAAAATCCTTTTCATTGATGTTGCGTTTACAGAATGAAAAGGGTTTT
GAGTTAATTTCATGAGAGABTTATTTATaAATTCTGTGATTTTRAAGCTGTTTHGGGAGRAGCTTCCCTCGAACTGCTCCGACTCG
CGTCAGTCTGAGCGTCGGTGCAGCTGATCTTACACCTTTCATAATATCTGTGATTCAGAGTGCGTCTCTAACGGCTTTTTCGGTGT
CGTTTATTACCCGTGGCACTCTGTTGGTGATTTTGAAATGACGAGCAGCTAATTCTTTCCGTTTCTTTGCCTCGACCAAAGTGCAC
TTCCTCTCGCATTCAAGGGGGTAAAGGGCETTATTTTTACTTTTGCATTTAAAATAGGGTAAAAATABATCGCGATAAACCAGGTC
AAAAAAARAAAAAAAAAARRARRADRA

3’ ER/32

CTTCAAGAGGAGCATCCAGGGTCACAATGACTACATGTGCCCGGCGACCAATCAGTGCACTATTGACAGGAATCGGAGGAAGAGCT
GCCAGGCTTGCCGTCTTAGGAAGTGTTATGAAGTGGGCATGBTGAAAGGAGGTGTGCGCAAAGACCGGGGTCGCGTTTTGCGGCGC
GRCAAGCGGCGGGCCGGCGACAGAGACAAGGTTGCCAAAGATCCAGAGCACAABGCGTCGGCGCCCCCTCAGGACGGGAGGAAGCG
CRGCAGCAGCTGTAGCAGCACCGGAGGAGGAGGAGGATCTTCTGTGACTAACTTGCCTCCAGACCAGGTGCTCCTCCTGCTCCRGG
GBGCTGAGCCTCCGATGCTTTGCTCCCGGCAAAAGCTGAGCCGACCCTACACGGAGGTCACCATGATGACCCTGCTCACCAGCATG
GCCGACBAGGAGCTGGTGCACATGATCGCCTGGGCCAAGAAGCTTCCAGGTTTGGAGAAGCACCAACGAGAGCATTTTTTCTGCAA
CCTTGTGTTTGAAAAAACTGCAGTGAAACAAATTTATTTGCCTCGACACGCCGCAGGACAGAAGAGAATCTGCAGGCCGCTGATAG
ACTGACGATTAGTTTAAGAGGCGCAGCTTTGCCTGAGATTTGGAGCCGTTRCAATCAAATATATGCTGCCTGTATGTGGCTGGAAG
TTATTATGGTGCTGCTCCGCTCTGAATATTGTTGTCCAGAATAAAGATTGATAGGTTTTAACTTCAAAAAAAAAAAAAAAAAAAAA
ARAR

3’ER/36

CTTCAAGAGGAGCATCCAGGGTCACAATGACTACATGTGCCCGGCGACCAATCAGTGCACTATTGACAGGAATCGGAGGAAGAGCT
GCCAGGCTTGCCGTCTTAGGAAGTGTTATG&AGTGGGCATGHTGAAAGGAGGTGTGCGCAAAGACCGGGGTCGCGTTTTGCGGCGC
GACAAGCGGCGGGCCGGCGACAGAGACAAGGTTGCCAAAGATCCAGAGCACAAAGCGTCGGCGCCCCCTCAGGACGGGAGGAAGCG
CAGCAGCAGCTGTAGCAGCACCGGAGG&GGAGGAGGAGGATCTTCTGTGACTAACTTGCCTCCAGACCAGGTGCTCCTCCTGCTCC
AGGGAGCTGAGCCTCCGATGCTTTGCTCCCGGCAAAAGCTGEGCCGACCCTACACGGAGGTCACCATGATGACCCTGCTCACCAGC
ATGGCCGACAAGGAGCTGGTGCACATGATCGCCTGGGCCAAGAAGCTTCCAGGTTTCCTGCRGCTCTCCCTCCACGATCAGGTGCA
GCTGCTGGAGAGCTCGTGGCTGGAGGTGCTGATGATCGGGCTCATATGGAGGTCCACCCACTGTCCTGGAAAACTCATCTTCGCCC
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AGGACCTCATACTGGACAGGAATGAAGGCGACTGCGTTGAGGGCATGGCTGAGATC TTTGACATGCTCCTGGCCACCGCGTCCCGT
TTCCGCATGCTCRAGCTCAARACCCGAGGAGTTCGTGTGTCTCARAGCCATCATCCTGCTCAACTCTGGTGCCTTTTCTTTCTGCAC
CGGCACGATGGAGCCCCTCCACGACAACGTGGCCGTGCAGAACATGCTGGACACCATCACCGACGCGCTCATACATCACATCGGCC
AATCAGGGTTCTCGGCTCAGCAGCAGTCCAGGCGGCAGGCCCAGCTGCTCCTGCTGCTCTCCCACATCAGGCACATGAGCAACAAA
GGCATGGAGCACCTCTACAGCATGAAGTGCAAGAACAAAGTGCCTCTGTACGGCCTGCTGCTGGAGATGCTGGACGCTCACCGCCT
CCACCGCCCGGACAAACCGGGCCAGTTCGGGTTCCAGGTCGGCAARGACCCTCCCCCCACCACCAACAGCGACGGCGGGGGTGCAG
CCGGGGGAGGCGGTTCGGGACCTCGAGGCAGCCACGAGAGCCCGAGCAGACCCCCCTCTGGTCCGGGCGTCCTGCAGTACGGAGGC
CCCAGATCTGACTGCACCCACATCTTATGAGGCAGGAAGGAAGGAAGGAGCAGCACGCGAAGGTCAARAAATCCTTTTCATTGATG
TTGCGTTTACAGAATGAARRGGGTTTTGAGTTAAT TTCATGAGAGAAT TATTTATAAATTC TGTGATTTTARAGCTGTTTAGGGAG
ARGCTTCCCTCGAACTGTTCCGACTCGCGTCAGTCTGAGCGTCGGTGCAGCTGATCTTACACCTTTCATAATATCTGTGATTCAGA
GTGCGTCTCTAACGGCTTTTTCGGTGTCGTTTATTACCCGTGGCACTCTGTTGGTGAT TTTGARATGACGAGCAGCTAATTCTTTC
CGTTTCTTTGCCTCGACCAAAGTGCACTTCCTCTCGCATTCAAGGGGGTAAAGGGCATTATTT TTACTTTTGCATTTAAAATAGGS
TAAAAATAARTCGCGATAAACCAGGTTAAAAAAGAGTARATGATTTAGTGTTTTCTTTCAAACATCAGGTATTGTGTTTACTCACA
ATTTAAARACTTGAGATATTTGCAAAARAAARAAAAAAAAARAAARARAR

3’ER/49 M13F

CTGGACGCTCACCGCCTCCACCGCCCGGACAAACCGGGCCAGT TCGGGTTCCAGGTCGGCARAGACCCTCCCCCCACCCACCAACA
GCGACGGCGGGGGTGCAGCCGGGGGAGGCGGTTCGGGACCTCGAGGCAGCCACGAGAGCCCGAGCAGACCCCCCTCTGGTCCGGGE
GTCCTGCAGTACGGAGGCCCCAGATCTGACTGCACCCACATCTTATGAGGCAGGAAGGAAGGAAGGAGCAGCACGCGAAGGTCAAA
AARRTCCTTTTCATTGATGTTGCGTT TACAGAATGARAAGGGTTTTGAGTCAATT TCATGAGAGAATTAT TTATAAATTCTGTGAT
TTTAAAGCTGTTTAGGGAGAAGCTTCCCTCGAACTGCTCCGACTCGCGTCAGT TTGAGCGTCGGTGCAGCTGATCTTACACCTTTC
ATAATATCTGTGATTCAGAGTGCGTCTCTARCGGCTTTTTCGGTGTCGTTTAT TACCCGTGGCACTCTGT TGGTGATTTTGAAATG
ACGAGCAGCTAATTCTTTCCGTTTTTTTGCCTCGACCAAAGTGCACTTCCTCTCGCATTCAAGGGGGTAAAGGGCATTATTTTTAC
TTTTGCATTTAAAATAGGGTAAAAATAAATCGCGATARACCAGGTTAAAAAAGAGTAAATGATTTAGTGTTTTCTTTCARACATCA
GGTATTGTGTTTACTCACARATTTAAAACTTGAGATATT TGGAAAARAARARAAARAAAAARARAAAAAAR

3’ER/49 M13R

CTTCAAGAGGAGCATCCAGGGTCACAATGACTACATGTGCCCGGCGACCARTCAGTGCACTATTGACAGGAATCGGAGGAAGAGCT
GCCAGGCTTGCCGTCTTAGGAAGTGTTATGAAGTGGGCBTGATGAAAGGAGGTGTGCGCAAAGACCGGGGTCGCGTTTTGCGGCGC
GACAAGCGGCGGGCCGGCGACAGAGACABGGTTGCCAAAGATCCAGAGCBCAAAGCGTCGGCGCCCCCTCAGGHCGGGAGGAAGCG
CAGCAGCAGCTGTAGCAGCACCGG&GGAGG&GGAGGAGGAGGATCTTCTGTGACTAACTTGCCTCCAGACCAGGTGCTCCTCCTGC
TCCAGGGRGCTGAGCCTCCGATGCTTTGCTCCCGGCAAAAGCTGAGCCGACCCTACACGGAGGTCACCRTGATGACCCTGCTCACC
AGCATAGCCGACAAGGAGCTGGTGCACATGATCGCCTGGGCCAAG&AGCTTCCAGGTTTCCTGCAGCTCTCCCTCCACGATCAGGT
GCAGCTGCTGGAGAGCTCGTGGCTGGAGGTGCTGATGATCGGGCTCATATGGAGGTCCACCCACTGTCCTGGAAARCTCATCTTCG
CCCAGGACCTCATACTGGACAGGAATGAAGGCGACTGCGTTGAGGGCATGGCTGAGATCTTTGACATGCTCCTGGCCACCGCGTCC
CGTTTCCGCATGCTCAAGCTCAAACCCGAGGAGTTCGTGTGTCTC

S’ERa 1.2/37

GTGTCCAATGAGCCCAGCTCGATGCCTGTGAGGTGAGCGGCAGGGACAGCGRGGGATCAAACTGTGTCTGTGTCTGTGTGTGTGTG
TCGCCCAGCAGATTAAGGGGGATGATTCATGTATAAGAGGCAGAGCCCAGCGCAGAGCAGACAGCCGTGCGGACCAGTCCTCAAAC
CCAGGAACAGCCCAGCTTCCTCAGAGCTGGAGACCCTGTCCCCTTCGCGCCCCTCTCCTTCACCGCGCGCCCCCCTCGGTGACATG
TACCCTGAAGAGAGCCGGGGGTCTGCAGGGACAGCCACTGTGGBCTTCCTGGaAGGGACGTACGACThTGCCGCCCCCAGCCCTGC
CCCGACTCCTCTTTACAGCCACTCCACCACTGGCTACTATTCCGCTCCTCTGGACGCTCACGGACCACCCTCTGATGGCAGCCTTC
AGTCCCTGGGCAGTGGGCCGACCAGTCCTCTTGTGTTTGTGCCCTCCAGCCCACGGCTCAGCCCTTTTATGCACCCACCCAGCCAC
CACTATCTGGAAACCACCTCGACACCCGTCTACAGATCCAGCCACCAGCCGCTGTCCAGAGAGGAGCRGCAGTGTGGCGCCCGCGA
CGAGGCGTACGCTTCGGGGGAGCTGGGAGCTGGGGCCGGGGGCTTCGAGATGBCCAAGGAGACTCGTTTCTGTGCCGTCTGCBGCG
ACTACGCCTCTGGGTACCACTACGGGGTGTGGTCCTGTGAGGGCTGCAAGGCCTTCTTCAAGAGGAGCATCCAGGGTCACAATGAC
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TACATGTGCCCGGCGACCAATCAGTGCACTATTGACAGGAATCGGAGGAAGAGCTGCCAGGCTTGCCGTCTTAGGAAGTGTTATGA
AGTGGGCATGATGAAAGGAGGTGTGCGCARAGACCGGGGTCGCGTTTTGCGGCGCGACAAGCGGCGGGCCGGCGACAGAGACAAGE
TTGCCAAARGATCCAGAGCACAAAGCGTC

ERa full/8 M13F

CTAATGGTTGTGAAAATTTGAATGTTAAGGCATGAGTTCTTARATAAGGACAAGGAATGGAAGTTGGTATTGTATTGAAGGGCAAT
GGTGTGTGTTTTTATAGACATGGATTGTCAGAACCGTTCATGTACCTGTAT TAGAGGCATGGTGCAAGGCTTTARATAAGGGAGGA
GTTTAGTGAGTTATAARAGCTCTTCATGTAGGATACAAGTTGTGGGGCTTTTTAT T TTATGCACCGACAAGTATGGAGACCTCTCC
TTGAACAGACGAGTATCGTGCAGTACATATGGAACATCATCACTAGACGCGCTCATACATCACATCGGCCATTCAAGTTTCTTGAG
TCAGCAGCARTGCAGGCGCCAGATCCAGGTGAATCATGGTGCTTTTCCACATGCAGGCACATGATCARCARAGGCAAGGAGCTCCT
ATCCAGCAGGAAGTCCAAGAACAAAGTTCATCGGTAGGTCCTGCTTCTGGAGATGT TGGTAGTTCAACGCCTTCATTGGCCGGACA
AATCGGGCCAGTTCGGGTTCCAGTTAGGCARAGACTCTCCCAGCACCAACAACAGTGTCGTTGAAGGTGCAGCCGGGGGAGGCGGT
TCAGGACCTCGAGGCAGCCATGTGAACCCGAGCAGACCCCCCTCTGGTCCGGGCGTCCTGCAGTACGGAGGCCCCAGATCTGACTS
CACCCACATCTTATGAGGCAGGAAGA

5’ER/23

ACGCGGGCACCGAGAGGCCGAGCTCCCCAGGACTCCTGCCGGTCATGTACAGCCCTCCCGTGGGCGTGGACAGCCACACCGTCTGE
ATCCCTTCTCCGTACACGGACAGTAGCCATGACTACAGCCACGGACATGGACCTCTGACCTTCTACAGTCCGTCCATGCTCAGCTA
CACCCGGCCGCCCATCACTGACAGCCCATCATCTCTGTGTCCCCCTCTCAGCECCTCTGCCTTTTGGCCGTCCCACAGTCACGCCA
GCATGCCTTCGCTCACGCTGCACTGCACCCAGCCGCTGGTCTACAACGAACCCAACTCACACTCAGGCTGGCTGGAGCCCARAGTE
CACAGCATCRACCCCAGCAGCGCCGTCATCAGCTGTAACAAGCTGCTGGGGAAGAAATCGGAGGACGGAGTGGAGAGGGCGARGGA
GTCCTCGTGTTCGTCGGCAGCAGGGAAAGCCGACATGCACTTCTGCGCCGTGTGCCACGACTACGCGTCCGGETACCACTACGGCG
TCTGGTCCTGTGAGGGCTGCAAGGCCTTCTTCAAGAGGAGCATCCAGGGTCACAATG

S’ER/36

ACGCGGGGGAAAGCGGTTGAGCCACAGAGCCTGGACAAGAAAGTCTTCCTCCTGTTCCCGATGTCGTGTGAGTCTTGAAGTCGGCT
TCTAGTCGGACGTGTCCACAGAAGACGATGCAGTAGACGAACCAGGTGCATCGTCTTATTGTCCATCACCTCCACGTTTCCTGTCC
CTGACATGGCCTCGTCCCCTGGGCTGGATGCGGACCCGTTACCCCTGETTCAGCTACAGGAGGTGGACTCCAGTARAGCCACCGAG
AGGCCGAGCTCCCCAGGACTCCTGCCGGTCATGTACAGCCCTCCPGTGGGCGTGGACAGCCACACCGTCTGCATCCCTTCTCCGTA
CACGGACAGTAGCCACGACTACAGCCACGGACATGGACCTCTGACCTTCTACAGTCCGTCCATGCTCAGCTACACCCGGCCGCCCA
TCACTGACAGCCCATCATCTCTGTGTCCCCETCTCAGCCCCTCTGCCTTTTGGCEGTCCCACAGTCACGCCAGCATGCCTTCGCTC
ACGCTGCACTGCACCCAGCCGCTGGTCTACAACGAACCCAACTCACACTCAGGCTGGCTGGAGCCCAAAGTCCACAGCATCAACCE
CAGCAGCGCCGTCATCAGCTGTARCARGCTGCTGGGGARGARATCGGAGGACGGAGTGGAGAGGGCGAAGGAGTCCTCGTGTTCGT
CGGCAGCAGGGAAAGCCGACATGCACTTCTGCGCCGTGTGCC&CGACTACGCGTCCGGGTRCCACTACGGCGTCTGGTCCTGTGAG
GGCTGCAAGGCCTTCTTCAAGAGGAGCATCCAGGGTCACAATG

S’ER/39

RCGCGGGGAGTGAGAGACCGAGCTCGAGAGCTCGAGGGGGGAAGAGCGGAAACGTTTGATTGAGTCTCAGGAGAAGTTTGTCGGAG
GAGTAAACGCCGGATGCGTCAGCTTGCGCGCTCACACTTTCACTTTTACGCGCTCGTCCTTTTCCTTCTTCTTCTTCTTCTTCTTC
TTGACGTTTAACGGCAGCGACGCGTTCGTGGAGGATCCGGACGBACCGAGTGAAGTCCAGCAGCTGCAGCAGCTGATCCTCTGCTC
CGACCTCCAGCTCAGGACGTGTCCACAGAAGACGATGCAGTAGACGAACCAGGTGCATCGTCTTATTGTCCATCACCTCCACGTTT
CCTGTCCCTGACATGGCCTCGTCCCCTGGGCTGGATGCGGACCCGTTACCCCTGCTTCAGCTACAGGAGGTGGACTCCAGTAAAGC
CACCGAGAGGCCGAGCTCCCCAGGACTCCTGCCGGTCATGTACAGCCCTCCCGTGGGCGTGGACRGCCACACCGTCTGCATCCCTT
CTCCGTACACGGACAGTAGCCATGACTACAGCCACGGACRTGGACCTCTGACCTTCTACAGTCCGTCCATGCTCAGCTACACCCGG
CCGCCCATCACTGACRGCCCATCATCTCTGTGTCCCCCTCTCAGCCCCTCTGCCTTTTGGCCGTCCCRCAGTCACGCCAGCATGCC
TTCGCTCACGCTGCACTGCACCCAGCCGCTGGTCTAC&ACGAACCCAACTCACACTCAGGCTGGCTGGAGCCCAAAGTCCBCRGCA
TCAACCCCAGCAGCGCCGTCATCAGCTGTAACAAGCTGCTGGGGAAGAAATCGGAGGACGGAGTGGRGAGGGCGAAGGAGTCCTCG
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TGTTCGTCGGCAGCAGGGAARGCCGACATGCACTTCTGCGCCGTGTGCCACGACTACGCGTCCGGGTACCACTACGGCGTCTGGTC
CTGTGAGGGCTGCAAGGCCTTCT

S’ER 900/14

ACGCGGGGARAGCGGTTGAGCCACAGAGCCTGGACARGARAGTCTTCCTCCTGTTCCCGATGTCGTGTGAGTCTTGAAGTCGGCCT
CTAGTCGGACGTGTCCACAGAAGACGATGCAGTAGACGAACCAGGTGCATCGTCTTATTGTCCATCACCTCCACGTTTCCTGTCCS
TGACATGGCCTCGTCTCCTGGGCTGGATGCGGACCCGTTACCCCTGCTTCAGCTACAGGAGGTGGACTCCAGTAAAGCCACCGAGA
GGCCGAGCTCCCCAGGACTCCTGCCGGTCATGTACAGCCCTCCCGTGEGCGTGGACAGCCACACCGTCTGCATCCCTTCTCCGTAC
ACGGACAGTAGCCATGACTACAGCCACGGACATGGACCTCTGACCTTCTACAGTCCGTCCATGCTCAGCTACACCCGGCCGCCCAT
CACTGACAGCCCATCATCTCTGTGTCCCCCTCTCAGCCCCTCTGCCTTTTGGCCGTCCCACAGTCACGCCAGCATGCCTTCGCTCA
CGCTGCACTGCACCCAGCCGCTGGTCTACAACGARCCCAACTCACACTCAGGCTGGCTGGAGCCCAAAGTCCACAGCATCAACCCE
AGCAGCGCCGTCATCAGCTGTAACAAGCTGCTGGGGARGAAATCGGAGGACGGAGTGGAGAGGGCGARGGAGTCCTCGTGTTCGTE
GGCAGCAGGGAARRGCCGACATGCACTTCTGCGCCGTGTGCCACGACTACGCGTCCGGGTACCACTACGGCGTCTGGTCCTGTGAGS
GCTGCAAGGCCTTCTTCAAGAGGAGCATCCAGGGTCACAATG

3’ERP 1.3/33

CTTCAAGAGGAGCATCCAGGGTCACAATGGCTACATTTGCCCCGCCACAAATCAGTACACTATCGGCAAGAATCGGCGTAAAAGCT
GCCAAGCCTGCCGCCTGCGGAAATGCTACGAAGTGGGCATGATGAAGTGTGGCGTG&GGCGTGAACGCTGCAGCTRTCGAGGBGCT
CGACACCGTCGTGGTGGAGTCCAGTCTCGGGACGCCACGGGCCGGGGCTTGGTGAAGGTCGGCCCCGGTTCTCGGGCCCAGCGGCA
TCTCGACCTGGGACCGCCCCTGTCCCCGCTGGCCTCCCTGCCCCAGGCCAACCACCTGCACCACTCAGCCATGAGCCCGGAGGAGT
TCATCTCCCGCATCATGGAGGCCGAGCCTCCAGAGATCTACCTGATGGAGGACCTGAAGAAGCCGTTCACCGAGGCCAGCATGATG
ATGTCCCTCACCAACCTGGCAGACAAGGAGCTGGTGCTCATGATCAGCTGGGCCAAAAAGBTCCCTGGCTTCGTAGAGCTGAGTCT
AGCAGATCAGATCCACCTGCTGAAGTGCTGCTGGCTGGAGATCCTCATGCTGGGTCTGATGTGGAGGTCTGTGGATCATCCTGGAA
AACTCATCTTCTCTCCAGACTTCAARCTCAACAGGGAGGAGGGCCAGTGTGTGGAGGGCATCATGGAGATCTTTGACATGCTGCTG
GCGGCCACGTCTCGCTTCAGAGAGCTGATGCTGCAGAGGGAGEAGTACGTCTGCCTGAAGGCCATGATCCTCCTCAACTCCAGTGA
GTTTAACACCTCAACTCCAGTGAGTTTAACACGGACGATCAGCTGATGCTACTTCACTGAGAAACACTGACAACACGACGCAAACG
TTCTGATTTAAATGAGCCACCACAGGCCACGCCCACGGCCBGAAGRGGGCGTGGCCTGTGGATGTGAGGACABAARAACAAGGCCC
CGCCCACRTGTGAAATTATTCTCTCATTGTCCATGTCTCTGTGGAGGACAGTTGTTCTCTAGTGGACGTCCCAGGCTCTGGTTGCC
RTGGTAACCCCCBTATAAACATGTCTAACTCTTCTTCTGGGTTCAGCCTCCAAGCTGCTGTTGTCBCGGTGGGBTGGACGGTGTCT
CCACCTTAAATAAACCTATAGTCCACCTTAAGTGTCAATCAAATGGATCGGTGGCTCCCATTGGTCCBCTTCAGCTTGGTACCGCC
CACTCTGTGTCTGGTCTCTTCCCTTTAAAAGTCACTTTTAAATTGGTGAAAAAAGTTAAAGAAATAAGGGAAGGATAATAAATAAA
AAAARARRAARARRRARAAR

3’ERp 600/38

CTTCAAGAGGAGCATCCAGGGTCACAATGACTACATTTGCCCCGCCACBAATCAGTGCACTATCGACAAGAATCGGCGTAAAAGCT
GCCAAGCCTGCCGCCTGCGGABATGCTACGAAGTGGGCGTGATGAAGGGCCTAGCTGCCAAACCTTAATTGTCCTGTCCAGGGAGG
CACTAGCAABCTGATTGTTGTCCTTGGGGTTGATGGACAChCCTTCACACACCTGTCTCTGAGTATGAACACATGGTTTGAGACAA
AAAAAAATATCAAAGAAAGGCAGGAAAAAATATAAAATAAAATCTGCTTAATGTTCAAAAAACACATTTCACCHTTGAGTTGATAC

AAACTGTCTTCTGTCCTACGCAATAABCACACCACGGAACAATCCTaAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3’ERP 600/1

GCGGCCACCTCTCGCTTCAGAGAGCTGAAGCTGCAGAGGGAGGAGTACGTCTGCCTGRAGGCCATGATCCTCCTCAACTCCAGTGA
GTTTAACACGGACGATCAGCTGATGCTGCTTCACTGAGABACACTGACAACACGACGCAAACGTTCTGATTTAAATGAGCCACCAC
RGGCCACGCCCACGGCCAGAAGAGGGCGTGGTCTGTGGATGTGAGGACAAAAAAACAAGGCCCCGCCCBCATGTGRAATTATTCTC
TCATTGTCCATGTCTCTGTGGAGGACAGTTGTTCTCTEGTGGACGTCCCAGGCTCTGGTTGCCATGGTAACCCCCATATAAACATG
TCTAACTCTTCTTCTGGGTTCAGCCTCCAAGCTGCTGTCGTCACGGTGGGRTGGACGGTGTCTCCACCTTAAATAAACCTATAGTC
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CACCTTARGTGTCAAACAAATGGATCGGTGGCTCCCATTGGTCCAGTTCAGCTTGGTACCGCCCACTCTGTGTCTGGTCTCTTCCC
TTTAAARGTCACTTTTAAATTGATGGAAAAARGTTAAAGAAATAAGGGAAGGATAATAAATAAARARAARAANAAAAARAAARAAA
AAAARA

chg-L 900

AAGAAAGCACAATGTGAGCAGCCTTCCTCTTGAACCCCTGTGGATCCCATACTCTGCAGT TAAGGTGGCGGAGGAATTCTTGTACT
TCACCTTARAACTCATGACTGATGACTGGCTGTATGAGAGGCCAGTCAACCAGTACTACCTGGGAGACATCATTTACATCGAGGCT
ATCGTCARGCAGTTCTACCACGTGCCCCTCCGTGTTTACGTGGACAGTTGTGTGGGTACTCTTTCCCCTGACCCAAACTCCAGCCC
CAGATATTCCTTCATTGACAACTATGGGTGTCTGATTGATGCTCGGGTCACAGGCTCTGCTTCAAGGTTCTTGCCTCGCACAGCAG
ARARCAAGCTTCAGTTCCTGCTGGAGGCCTTTAGGTTCAAGGGTGCCGATAGTGGACTGCTCTACATTACATGCCACTTGAAAGCA
ACAACTACTGGCCATCCCATTGATGGTGAACACCGCGCTTGTTCCTACATCAARCGGGTGGTCTGAGGCCAGTGGAGTCAATGCTGC
TTGTGGATCCTGTGATTCTGGTTTACCTGATACTGGTGCTCCAGGTGGCTGGGGAGGTGGAGCTCATCCTAATACTCAAGAAAGGA
AGATCCGTGATGTGTCTAAATCTCAAACTTTG

5’chg-1-500/12

ACGCGGGGACAGCACCTTGAGAATCTCTCAGATCGCTTGTCACTGTGGAGCCATGGTGATGAAGTGGACTGCTGCTTGCCTTGTGS
CACTGGCTCTATTTGCCAGCGTCTGTGATGCTCAGTGGGGAGAGTACACGCCTTCAAAATATCAGARACCTGCACCTCCTGTGARG
CAAGAGCCCARACAAGTGCCTCAAGACACTCAACAGCATAAGCAGACATTTGAAACACCACTTCAATGGACATACCCTGAACCTCC
CCCGCCTGAACCTGCGCCTGARATACCATTTGAACCGETACGTCCTCAACCTGTTGCATCTGTTGCTGT TGAGTGCAGAGAGAATG
ATGCTCATGTGGAAGTCAGGAGGGATATGTTTGGG

5’chg-1L-500/18

ACGCGGGGACAGCACCTTGAGAATCTCTCAGATCGCTTGTCACTGTGGAGCCATGGTGATGAAGTGGACTGCTGCTTGCCTTGTGG
CACTGGCTCTATTTGCCAGCGTCTGTGATGC TCAGTGGGGAGAGTACACGCCTTCARAATATCAGAAACCTGCACCTCCTGTGAAG
CAAGAGCCCAARCAAGTGCCTCARGACACTCAACAGCATAAGCAGACATTTGARACACCACTTCAATGGACATACCCTGAACCTCE
CCCGCCTGAACCTGCGCCTGAAATACCATTTGAACCGCTACGTCCTCAACCTGTTGCATCTGT TGCTGTTGAGTGCAGAGAGAATG
ATGCTCATGTGGAAGTCAGGAGGGATATGTTTGGGACTGGCCAGT TGGTCAATCCGAATGACCTCACCCTGGGGAACTGT

3’chg-L 500/19

GGCTGGGGAGGTGGAGCTCATCCTAATACTCAAGAAAGGRAGATCCGTGATGTGTCTAAATCTCAAACTTTGGAATGGGAAGGTCA
AATCACCGTGGGTCCCATTGACATCAAAGAGAGGGTACTCGCTTAACACGGTTGTCCATGACCATCACAGCAAACATTAGCCTTCA
TTCATTACTGTCTGTATGTTATTCTCTTGCTACTTGTTGGCAGTTTGATCTACACAAGGAAGGAAAAAGAAAACATTTACTCCATT
AAACACAATTGAARAACTGGAARAGGATGTCATAGCTATCACCTTCCCCTCGGTGTARTAATAARTGTTACATGTGTACATGTAAR

3’chg-L 500/37

GGCTGGGGAGGTGGAGCTCATCCTAATACTCAAGRARGGAAGATCCGTGBTGTGTCTAAATCTCAAACTTTGGAATGGGAAGGTCA
AATCACCGTGGGTCCCATTGACATCAAAGAGAGGGTBCTCGCTTAACRCGGTTGTCCATGACCATChCAGCAAACATTAGCCTTCA
TTCATTACTGTCTGTATGTTATTCTCTTGCTACTTGTTGGCAGTTTGATCTACACAAGGAAGGAAAAAGAAAACHTTTACTCCATT
AMACACAATTGAAARAACTGAAARARAAAAAARARAAAARANAAAAAACARAAAAAAARANAAARARAARRAARAAR
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chg-L full length/19

GCTTGTCACTGTGGAGCCATGGTGATGARGTGGACTGCTGCTTGCCTTGTGGCACTGGCTCTATTTGCCAGCGTCTGTGATGCTCA
GTGGGGAGAGTACACGCCTTCAAAATATCAGAAACCTGCACCTCCTGTGAAGCAAGAGCCCAAACAAGTGCCTCARGACACTCAAC
AGCATAAGCAGACATTTGAAACACCACTTCAATGGACATACCCTGAACCTCCCCCGCCTGAACCTGCGCCTGARATACCATTTGAA
CCGCTACGTCCTCAACCTGTTGCATCTGTTGCTGT TGAGTGCAGAGAGAATGATGCTCATGTGGAAGTCAGGAGGGATATGTTTGSE
GACTGGCCAGTTGGTCAATCCGAATGACCTCACCCTGGGGAACTGTCCTGCTGTCGCAGAGGATCCTGCGGCTCAAGTGTTGATTT
TTGAAGCTGAACTGCATGACTGT TTGAGCTCAT TGGTGTTGACAGAAGATTCCCTGATCTACATCTTCACTCTGAACTACGATCCE
CGACCTCTGGGTTCCTCCCCCGTAGTAAGGACCGGCAGTGCAGCTGTTATTGTGGAATGCCACTACCCAAGARAGCACAATGTGAG
CAGCCTTCCTCTTGAACCCCTGTGGATCCCATACTCTGCAGTTAAGGTGGCGGAGGAATTCTTGTACTTCACCTTAAAACTCATGA
CTGATGACTGGCTGTATGAGAGGCCAGTCAACCAGTACTACCTGGGAGACATCATTTACATCGAGGCTATCGTCAAGCAGTTCTAC
CGCGTGCCCCTCCGTGTTTACGTGGACAGT TGTGTGGGTACTCTTTCCCCTGACCCARACTCCAGCCCCAGATATTCCTTCATTGA
CAACTATGGGTGTCTGATTGATGCTCGGGTCACAGGCTCTGCTTCAAGGTTCT TGCCTCGCACAGCAGARAACAAGCTTCAGTTCC
TGCTGGAGGCCTTTAGGTTCAAGGGTGCCGATAGTGGACTGCTCTACATTACATGCCACT TGAAAGCAACAACTACTGGCCATCCC
ATTGATGGTGAACACCGCGCTTGTTCCTACATCARCGGGTGGTCTGAGGCCAGTGGAGTCAATGCTGCTTGTGGATCCTGTGATTC
TGGTTTACCTGATACTGGTGCTCCAGGTGGC TGGGGAGGTGGAGCTCATCCTAATACTCARGAAAGGAAGATCCGTGATGTGTCTA
AATCTCARACTTTGGAATGGGAAGGTCAAGTCACCGTGGGTCCCATTGACATCAAAGAGAGGGTACTCGCTTAACACGGTTGTCCA
TGA

5°chg-H 1.5/10-M13F (chg-L)

ACACGACCTTCAAAATATCCTAARCCTGCACCTCCTGTGAAGCAAGAGCCCARACAAGTGCCTCAAGACACTCAACAGCATAAGCA
GACATTTGAAACACCACTTCAATGGACATACCCTGAACCTCCCCCGCCTGAACCTGCGCCTGARATACCATTTGAACCGCTACGTC
CTCAACCTGTTGCATCTGTTGCTGTTGAGCGCARAGAGRATGATGCTCATGTGGAAGTCAGGAGGGATATGTTTGGGACTGGCCAG
TTGGTCAATCCGAATGACCTCACCCTGGGGAACTGTCCTGCTGTCGCAAAGGATCCTGCAGCTCAAGTGTTGATTTTTGAAGCTGA
ACTGCATGACTGTTTGAGCTCATTGGTGTTGACAGAAGATTCCCTGATCTGCATCTTCACTCTGARCTACGATCCCCGACCTCTGE
GTTCCTCCCCCGTAATAAGGACCGGCAGTGCAGCTGTTATTGTGGAATGCCACTACCCAAGAAAGCACAATGTGAGCAGCCTTCCT
CTTGAACCCCTGTGGATCCCATACTCTGCAGTTAAAGTGGCGGAGGRRTTCTTGTACTTCACCTTAAAACTCATGACTGATGACTG
GCTGTATGATAGGCCAGTCATACCCGCACTACCTGGGAGACATCATTTACATCAGGGCATTCGTCCAAGCAATTTTTCCACCTGCT
CCCTCTGTGGTTACTCGTAAAGATGGGTGAGTAAT

chg-H/11 M13F

CCAGTTCATTTTAGTAGTAGCTAGAGATGTCGC TCTGGCCAGCATGGATC TAGAGTCAATCACACTAT TGGGACAAGGGGAAGGEG
GTACACCTGATGTCTACAATTCAAAATATACCATCTGCCAGTTTCCTGTAACTGCACGTGGTTGCATCGTCACGGAGGAGACAGGT
GTTATTGTTTATGAGAACAGGhTGTCTTCATCATAAGAAGTCCTGGTTGGAGCATTTGGAGTCATTGCCAGAGACAGGCACTRTGA
TGTGCTATTGCAGTGCAGGTACRTGGGTACCTCTGTTGAAGGTGTGGTTATBGAAGTAGCCCCATTTGATAATCCTCCTTTGCCAG
TGGGTGGTCTGTGTCCTATTGCAGTGAGAATGAGGTTGGTCAATGGTGAATGCACTACAAAGGGTTGCAATGAAGTGGAAGCAGCA
TCTATCTCATTTTATACGGAGATAGAGTCACCTGTGGCCARAGGTAGGGTGGTATATTGTGTATGTTGAGGTTGACCTCOTTGAAA
TGGCRGATCCAGCACTTGTCCTGACTATGGGCCGBTGTTGGACAACGTCTACCGTCEATCCTCACAGCGGGCCCCBGTGGGACATA
TTGGTGGACGGAAGTCCATTCTGGGATGATAGTTCCTCGTGTTCACCGGTTCCAGTCATTGGTGTCGACCTCAACAAGTCAGCTAC
ATGAGCGTTTCCTTTTC

chg-H/11 M13R

CAGTTCATTGTTGTAGTAGCTAGAGATGTCACTCTACCCAGCATTGATCTAGAGTCAATCACACTCTTGGGACAAGETGAAGGCTS
TACACCTGCTGACTCCAATTCAAACTRTGCCATCTACCAGTTTCCTGTTACCGCCTGTGGTACCATCGTCACGGAGGAGCCTGGTG
TTATAGTCTATGAGAACAGGATGTCCTCCTCATATGAAGTGCTGGTTGGACCATTAGGAGTCATTACCAGAGBCAGCCACTATGAT
GTGCTCTTCCAGTGCAGGTACATCGGTACCACTGTTGRAACTCTGGTTATAGAAGTAGCCCCATTAGATAATCCTCCTCTACCAGT
TGCTGCTCTGGGACCTATTGCAGTACGAATGAGGTTGGCCRRTGGTGRRTGCACTBChAAGGGTTGCAATGAAGTGGAAGCBGCAT
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TTACCTCCTTCTATACGGAGATAGACTACCCTGTGGCCARAGTATTGAGGGATCTTGTGTATGTGGAGGTTGAGCTCCTTGAAATG
ACAGATCCAGCACTTGTCCTGACTCTCGGCCGCTGTTGGACAACARCAACCCCCAATCCTCACAGCCTGCCCCAGTGGGACATACT
GGTGGACGGATGTCCATACAGGGATGATCGTTACTTGTCTGCACCGGT TCCAGTCACTGGTGTCGACCTCCCARGTCGCTACAGAC
GTTTCCTTTTC

3’chgH 1.1/13

CTACCCTGTGGCCAARGTATTGAGGGATCCTGTGTATGTGGAGGTTGAGCTCCTTGAAATGACAGATCCAGCACTTGTCCTGACTC
TCGGCCGCTGTTGGACAACAACAACCCCCAATCCTCACAGCCTGCCCCAGTGGGACATACTGGTGGACGGATGTCCATACAGGGAT
GATCGTTACTTGTCTGCACTGGTTCCAGTCACTGGTGTCGACCTCCCAGGTCGCTACAGACGTTTCCTTTTCARAATGTTCACCTT
TGTGGATCCTGCTTCATTGGAGCCCCTGAGAGAATACGTGTACATTCACTGTAGTACAGCTGTGTGTGCTGCTGCACCAGGCCGTA
ACTGTGATCCATCATGCTACAGGAAAAAGAGATCTGTTGATGCCGTGGTCCAGAGAAAGGATGAACCCAAGGTTGTTGTTTCTTTT
GGACCAGTGATCATGGCCGCCCCTGAGGAGCAACAGGCTGAAGAATAGAGCTGAGARCAT T TTGAAGARATAT TTGGAACATAGTA
CAGTTGTTAGTTGTATGAAATTAARATGTCAATGTACGTAT TTGTACATTTTGCAGAAAGCCCCGAGAGAACATGAARACTGCATG
TGTTGTAAARACCCAACTCGCGAARACGCTCATATTATARAATTTAAATGAATAAATCCATTGARAGCTTACARGGATTTGCTTCAT
GATATTATTCATAAGTCAGCAAGCTGCCATTTTAACTAGTAATGTTAGCCGGTGATATGGGAGTGGATTGCCTTGTAATTGAGGGS
TTTCTGTTGTCAGTATTTGTTTATTCAAACACACACACACATTTTTCAGTATAACTARATTTAGCATAATACTACAGCAAGTTACA
GCACTGTATATGCCCCATGGATTCACGTGAACTATTGCARCAARACGGGTCACTTAAAATGTTCATGCTTCTCAAATAARCTATAT
ACGGGCAAAAARANRAAAARAAA

3’chgH 800/51

CTACCCTGTGGCCAAAGTATTGAGGGATCCTGTGTATGTGGAGGTTGAGCTCCTTGARATGACCGATCCAGCACTTGTCCTGACTC
TCGGCCGCTGTTGGACAACAACARCCCCCARTCCTCACAGCCTGCCCCAGTGEGACATACTGGTGGACGGATGTCCATACAGGGAT
GATCGTTACTTGTCTGCATTGGTTCCAGTCACTGGTGTCGACCTCCCAGGTCGCTACAGACGTTTCCTTTTCAAARTGTTCACCTT
TGTGGATCCTGCTTCATTGGAGCCCCTGAGAGAATACGTGTACATTCACTGTAGTACAGCTGTGTGTGCTGCTGCACCAGGCCGTA
ACTGTGATCCATCATGCTACAGGRAAAAGAGATCTGTTGATGCCGTGGTCCAGAGAAAGGATGAACCCARGGTTGTTGTTTCTTTT
GGACCAGTGATCATGGCCGCCCCTGAGGAGCAACAGGCTGARGAAT AGAGC TGAGAACATTTTGAAAAAATATTTGGAACATAGTA
CAGTTGTTAGTTGTATGAAATTAAAATGTCAATGTACGTATTTGTACATTTTGCAGAAAGCCCCGAGAGAACRTGAAAACTGCATG
TGTTGTAARAACCCAACTCGCGAARACGCTCATAT TATAAAAT TTAAATGAATAAATACATTGAAAGCTCAARAARARAAARAAARA
AAARAAAAARRA

vig-1/28

ATTGCTCCCGGGGGGTCTGTCAGAGGAAGGT TTGGCGAGAGCTGGACTCARAGTCAGCAGCAAAGT TCTCATCAGCGCTGCAGCTG
AAAACAAATACCTGCTGARGCTTGTGGAACCTGAGCTCTATGAATACAGTGGTGTTTGGCCCAAGGATCCTTTAATCCCAGCAGCC
ABGCTGACTTCAGCCCTGGCAGCTCAGCTTGTGACTCCCATCAAGTTTGAATETGCTAATGGTGTGGTAGGGAAACTGCTCGTCCC
TGAAGGAGTCTCAACAATGGTGCTGAACATCCACAGAGGCATCCTGAATCTCCTTCAGCTCAACGTCAAGAAGACTCAGAATGTRT
ACGAGCTGCAGGAGGCTGGAACT

5°vig-1250/16

ACGCGGGAAGCAGTGCTATCAACGCACAGTACGCGGGGACAACACCATCGTCCATGACAGCACTTGTACTTGCCCGGACACTGGCC
TTCATGGCTGGCCAGACGCAACATTTTGCCCCTGAATTTGCCGCCAGTAAAACATTTGTCTACCACCTAGGAGGCATTGCTCCTGA
GGGGTCGGTCAGAGGAAGGTTTGGCGAGATC
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3'vig-1 4.3/51 M13F

GATAACACAGTCTGGCCATAAAARACTCACTACCTGGATTTAACTAAGCARATGGGTACGAGCCTCCTATTGGATGATTACTGCAC
GGGTGATTATCCTTCAGCTGGCAACAAGTCATTTAACCCCAACTGATGCAATGAGTAGCTTCTCATTTCTTAAACATCCATGTTGA
AAGACACATCCTGTGTTCATGAAAAAGATGTTAGTTTGAGAAGTCAAATCATTGGCATGCATCAAGCAGAGAAARCATTTAAGGAG
ATTGAAGAAACTACCAAARCTGGGTARCGAACTGTCTAACATTATTAARAACTGGAAGGATAGTGGAGAACCATTGTCTTTGAGGA
AGAAATGTGGTCAAAAARARRAATCTGATCGTGATAGGCGATCACTTAARTGTTAGGTGAAATCATATTGAAGAAAAACAAGTTTT
TTATTTTTTTTGGAGGTGACTATTTTTTGGCCAGGCAGTGTATARAAGGACTTTCATATGCATTTGATGTAARGGGAAGCCAGTGTT
ATGACCATCTTGGATAATAGTATTTGAATGGTCAGATCACAGAAGAAAAACTTGAATTCAGAAGCACTTGAATTCAGCAATACTAC
ACAGTGTAAATAAGAGTCTAGAGTCTAAAARAGGTTTTCCTGTCATTTAAATATTTGTGAATACTTGATTGTTGACAACAAGAAAR
TTAAACACCATCTTTGTCGAAAAAAAAARRARAAARAAARAARAAAAAAA

3’vig-1 4.3/51 M13R

TGGTGCTGAACATCCACAGAGGCATCCTGAATCTCCTTCAGCTCAACATCAAGAAGACTCAGAATGTATACGAGCTGCAGGAGGCT
GGAACTCAGGGAGTGTGCARGACCCTTTATGCCATCAGTGAAGATGAARAGGGC TGAACGTATCCTTCTGACAAAGACCAGGGACAT
GARCCAATGTCAGGAARAGATCATCAAGGATATGGGGTTGGCGTATACAGAGARATGTGCCAAGTGTCAGCAGGATTCCARAAACC
TGAGAGGTGCAACATCATTCAATTATATCTTGAAGCCAGTTGCTAGTGGCGTCCTTATCCTGGAGGTAGCTGTGAATGAGGTGATC
CAGTTCTCACCATTTGCTGAGTTGARAGGAGCTGCTCAGATGGARACCAAGCAATCATTGGTCTTCCTTGAGATTCAGAGAGCCCC
CATTGCACCCATTGAGGCTCAGTATATTCATCARGGATCTCTTAAGTACGAGTTCTCCACTGAGCTTCTTCAGACACCCATTCAGT
TAATAAAGATCAACAATGCACAGGCCCAGATCGTGGATGTCCTGAATCACCTGGTTATCCACAATGCGGAGAGAGTCCATGAGGAT
GCCCCTCTGAAGTTTTTGGAATTAATTCAGCTCCTCCGTGCAGCCCGCTTTGAAGACCTAGAAATGACCTGGAGCCAATACAAAAG
GATCCCTGCCCACAGACAGTGGATCCTGGATGCTGTCCCAGCCA

3'vig-14.3/51 3’vl1iF1

AACATACARAAGGATCCCTGCCCACAGACAGTGGATCCTGGATGCTETCCCAGCCATTGGAAGTGCTGCTGCTCTACGATTCATCA
TGGAGARATTCCTGTCAGATGACATAACTGT TGCTGAAGCAGC TCAGGCT TGATTGCATC TGT TCACATGGTGACAGCAGACACAG
AGGCCATTAAGCTGATTAAGTCCCTGGCAGTCARTAGCARAGTAATCGACAACCCAGTTCTGCGTGAGATTGTCCTCCTTGGGTAT
GGCACCATGATTTCCAAACACTGCGTTGAGTTGGCTGTCTGCCCGGCTGAGCTCATAARGCCTATCCAGGACCTTCTTGCTGAGGE
TGTCACCAAGGACGAGACAGAGGACATCATTCTGCTTCTGAAGGT TATGGGAMATGCTGGACATCTTGCTAGCCTCAAGGCAATCA
CAAAGATCCTGCCCATACATGGTACTGCAGCTGCAGTTCTGCCAGTGAGAGTTCATGT TCARGCAATCATGGCCCTGAGGARCATT
GCAAAGAAGGAGCCCAGAATGGTCCAGGAACTGGCTCTTCAACTCTATATGGATAAGGTTCTTCACCCAGAGCTTCGTATGATCGE
ATGCATTGTGCTGTTTGAGACAATGCCTCCAATGGGTTTGGTGACAACTGTTGCCAACATTGTAAAGACTGAAGAGAATCTGCAGE
TGGCAAGCTTCACTTACTCTCATATGAAATCCCTCACCAGGAGCAGTGCAGCTATTCATGCTTCAGTTGCTGCAGCTTGCARCATT
GCCGTTAAACTCTTGAGCCCAAGGCTGGACAGACTCAGCTTACGTTTCAGCAAAGCCATCCATGTGGACGTCTACAACAATCCCTT
GATGCTTGGTGCTGCTGCTGGTGCTTTCTACATCAATGATGCTGCCACCA

3'vig-1 4.3/51 3°v1i F2

ATCTTGAGGTGGTGCTGCTGCTGGTGCTTTCTACATCHATGATGCTGCCACCATTCTGCCCRGATCAGTTGTAGCTAAGGCCACTG
CCTACATTGCTGGAGCTGCTGCCGACGTTCTGGAGGTTGGBGTGAGAACTGBGGGACTAC&GGAGGCTCTTCTGAAGAACCCTGTG
CTCATTGACAATGCTGACAGGATCACCAhGATGAAGCGTGTCATTAAGGCTCTCTCTCACTGGAGGTCTCTGCCCTCCACCCAACC
GCTGGCCTCCGTCTACATCAAGTTCTTTGGACARGARATTGCCTTCGCTAACATTGACARAGCCTTAATTGACCAAGCAATTGEGE
TTGCTACTGGRCCCTCTGTTCAGGCATTAGGCAGA&ATGCTATCAAGACTCTGCTGTCTGGTGCTTCCTTACACTTTGCTAAGCCT
CTGCTCATTACTGAGATGCGTCGCATTCTGCCAACTGCTGCTGGTCTTCCAATGGAGCTCAGTCTGTACACTGCTGCTGTGGCTGC
AGCAGGTGTCAAAGTCCAAGCAAAAACAGTACCRGCTCTGCCRGAAAACTTCCATTTCGCTCAGCTCCTAAAGACAGACRTACAGC
TTGAGACCGAGATCAGACCAAGTGTTGCTATGAACACATTTGCCGTTATGGGTGTARACACTGCTGTACTGCAAGCTGCTGTGCTA
TCAAAAGCTAAACTCAACTCCCTTGTGCCAGCTAAAATTGCTGCAAGACTTGACATCAATGAGGGACACTTTAAGATTG&AGCTCT
TCCTGGARCTGTGCCTGAAAACACTGCAGTTGTCCATGT TGAGACACCTGCTGTTGCAAGA
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3’vig-1 4.3/51 3’v1iR1

CCTTGTCTTGCAATCAGATTCTTGCACAGGATTGCACAGATGAGATGAAATTCATGGTTCTCCTGAAGAARGATCACATCAAGCAG
AACCACATCAATGTGAAAATTGCTGACATAGATATTGACCTGTACCCARAGAACAGTGACGTGGTTGTGAAGGTTAATGGARTGGA
AATGCCCATCAGCAACCTCCCATACCAGCACCCCACAGCCAATATCCAGATCAGATCAAAGGGTGAAGGCATTGCTATGTACGCAT
CTAGCCATGGTCTTCATGAAGTCTACTTTGACAAGAACTCATGGARGAT TAAAGTTGTGGACTGGATGAAGGGGAAGACATGTGGA
CTGTGTGGAARGGCTGATGGGGAGATCAGACAGGAATACCGCACACCCARCGGACGCCTGACTARGAATGCAGTCAGCTTTGCTCA
TTCTTGGATTCTGCCAGCTGAGAGCTGCAGGGACACCACTGGGTGCCGTGTGAAGCTTGAATCTGTGCAGCTAGAGARACAGGTGA
ACGTGCATGGTCTAGAGTCCAGATGCTACTCTGTTGAGCCTGTCCTTCGCTGTTTGCCTGGCTGCTTCCCTCTARAGACCACCAGT
GTCACTGTTGGCTTCCACTGTCTACCTGCTGATTCCATCCAGAGTCGCCCTGAGAGTATAAGCAACATTTATGARARACGGCGTGGA
CCTGAAGGARACAGCAGAGGCTCACCTTGCCTGCAGCTGCACCGCTCAGTGCGCTTAATAACATGTCCTGTATGTTATTTTAARATA
GACTGCAACTGAAGCTGAAAGTCAAGCATATTGAACTGAACATTTTAAAGGGGAACTGATTACTCTATATACGATTCATAACATTT
AATGTAAGCCAGAGAGATAACACAGTCTGGCCATAAAARACTCACARA

3'vig-14.3/51 3’v1i R2

TTACAGGTTTCAAAAAGAATCACAAGARCATGGCTCGTACTTCTCGGGGTGCCTCTGCAGTGGTTTCCAGRAGCAGGAGCAGTGCC
TCAAGCTTTGAGGCCATCTACAGAAAGAATAARATTCCTAGGGARTGACGCTGCTCCTACCTTTGCCATCATCTTCCGTGCCATTAG
AGCTGACAARCATGATGCAGGGATACCAACTTGCTGCCTATTTGGACAARCCCAGTGCCAGACTCCAGATCATTCTCGCTGCCTTAG
CTGCTGACAACAACTGGAARCTCTGTGCTGACGGAGTTTTGCTTAGCAAGCATAAAGTCACAGCTAAAGTGGCCTGGGGAGTAGAA
TGCAAGGAGTACGATACCATGATCACAGCTGARACTGGTCTTGTTGGTCCAAGCCCTGCAGCTCGTCTGAGAGTGGCCTGGARTGA
ACTACCATCTGCTCTTAAACGCTATGCAAGGATATTGTATAGCTACATTCCATATGACTTGCTGGCTGGCTTGATTCAAGGAARGG
ATGAARACAGTGCCAAGCAGCTCTCATTCACTGTGGTTGCAACATCTGAACGGACCATTGACTTTATT TGGAAAACACCTACACGT
ACTGTCTATAAGATGGCTTTGCACCTTCCCATCGCTCTGCCACTTGACGARATCARAGGTCTCACTCCTTTCGATGACATCATTGA
TAAAGTCCACTACTTGCTTGCAARGGCTGGAGCAGCTGARTGTAGCTTAATCGGAGAAACACTGACCACATTCAACAACAGAAGAT
ACAACAACGAGATACCCTTGTCTTGCAATCAGATTCTTCACAGGATGCACAGATGAGATAAATCAGTTCAACC

3’GW v1-H-33-M13F

TGGTGCTGAACATCCACAGAGGCATCCTGAATCTCCTTCAGCTCAACATCAAGAAGACTCAGGATGTATACGAGC TGCAGGAGGTT
TGTTAAARGACCCTATTTCTGATTACTAGTCCTTGGCAGGACGTTAAATATCCCTACTARACTTTGCTCTTTCTAATAGGCTGGAAC
TCAGGGAGTGTGCAAGACCCTTTATGCCATCAGTGAAGATGAAAGGGCTGAACGTATCCTTCTGACAAAGACCAGGGACATGARCC
AATGTCAGGAAARGATCATCAAGGATATGGGET TGGCGTATACAGAGAAATGTGCCAAGTGTCAGCAGGTAGTTTCAAACACATTC
TGTGCCATTCATACATCTGTGAAAGCAGAATAAGCAARGCARATACATGGTTTGTCTTTACAGGAT TCCABRAAACCTGAGAGGTGCA
ACATCATTCAATTATATCTTGAAGCCAGTTGCTAGTGGCGTCCTTATCCTGGAGGTAGCTGTGAATGAGGTGATCCAGTTCTCACC
ATTTGCCGAGTTGAAAGGAGCTGCTCAGATGGAAACCAAGTACGCCAATTAATAGTGGACATGTAAAAAATGTAGTATTTTAATTT
AATGGATCTGCTATTCAACTTCTTTTCAAATTTCAATTTACTTTCAAGGCAATCATTGGTCTTCCTTGAGATTCAGAGAGCCCCCA
TTGCACCCATTGAGGCTCAGTATATTCATCAAGGATCTCTTAAGTACGAGTTCTCCACTGAGCTTCTTCAGACACCCATTCAGCTA
ATAAAGATC

3GW v1-H-33-M13R

TGGGGCTGAARCATCCACAGAGGCATCNTGAATCTCCTTTCAGTTCAACATCAAGAAGACTCAGGATGTATACGAGCTGCAGGAGGT
TTGTTAARGGACCTTATTTCTGATTACTAGTCCTTGGCAGGACGTTARATATCCCTACTARACTTTGCTCTTTCTAATAGGC TGGAR
CTCAGGGAGTGTGCAAGACCCTTTATGCCATCAGTGAAGATGAARAGGGCTGAACGTATCCTTCTGACARAGACCAGGGACATGAAC
CAATGTCAGGARARAGATCATCAAGGATATGGGGTTGGCGTATACAGAGAAATGTGCCAAGTGTCAGCAGGTAGTTTCAAACACATT
CTGTGCCATTCATACATCTGTGAAARGCAGAATAAGCAAGCARATACATGGTTTGTCTTTACAGGATTCCARRAACCTGAGAGGTGC
AACATCATTCAATTATATCTTGAAGCCAGTTGCTAGTGGCGTCCTTATCCTGGAGGTAGCTGTGAATGAGGTGATCCAGTTCTCAC
CATTTGCCGAGTTGARAGGAGCTGCTCAGATGGAAACCAAGTACGCCAATTAATAGTGGACATGTARAAAATGTAGTATTTTAATT
TAATGGATCTGCTATTCAACTTCTTTTCARATTTCAATTTACTTTCAAGGCAATCATTGGTCTTCCTTGAGATTCAGAGAGCCCCC
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ATTGCACCCATTGAGGCTCAGTATATTCATCAAGGATCTCTTAAGTACGAGTTCTCCACTGAGCTTCTTCAGACACCCATTCAGCT
ARTABRAGATCAACRATGCACAGGACCTGCCCGGGCCGTCG

3’GW v1-H-45

CAGCAGGTAGTTTCAAACACATTCTGTGCCATTCATACATCTGTGAAAGCAGAATAAGCARGCARATACATGGTTTGTCTTTACAG
GATTCCAAARACCTGAGAGGTGCAACATCATTCAAT TATATCTTGAGGCCAGT TGCTAGTGGCGTCCCTATCCTGGAGGTAGCTGT
GAATGAGGTGATCCAGTTCTCACCATTTGCTGAGTTGAARGGAGCTGCTCAGATGGARARCCAAGTACGCCAATTAATAGTGGACAT
GTARAARATGTAGTATTTTAATTTAATGGATCTGCTATTCAACTTCTTTTCARATTTCAATTTACTTTCAAGGCAATCATTGGTCT
TCCTTGAGATTCAGAGAGCCCCCATTGCACCCATTGAGGCTCAGTATATTCATCAAGGATCTCTTAAGTACGAGTTCTCCACTGAG
CTTCTTCAGACACCCATTCAGCTAATAAAGATCAACAATGCACAGGACCTGCCCGGGCCGTCG

vig-3 F1-alpha 500

AGGGTTGGGACTCAACACCTGAAGCTGTGTTCAATATCAAAGCATTTGCCATGAGTGGCAACCAGAAGCCCGAGGGTTATGATGCC
TCCGTGTACTACACGCCAGARGCARACACTCAGAATGCCCAACTGATTGTGTCCCAAGTTGGAGAAGACACCAACTGGAAGATGTG
TGTCGACACCACTGTGAATGCTGGCTCTGGGGCARAGGCACACATCAGATGGGGAGCTGAATGTCAGTCCTATGAAATTTCARTGA
GAGCTGCTACTGCATATCTGCCTGGCTCCAAGCCAGCACTCAAAGCCAAAGTACACTGGACCAGGGTCCCAGARGCCATGGAGGAC
ATGGGCACAAGAATTGAAAGCTACATCCCA

vig-3 F1-Sall 1kb/7 M13F

AGTGTGTGGACACCACTGTGAATGCTGGTTCTGGGGCARAGGCACACT TCAGAGGGGGAGCGGAATGTCAGTCCTAGGAAATTTCA
AGGAGAGCTGTTACGGCATTTTTGCCGGGTTCCARGCCAGCATTCARAGCCAAAGTCCACTGGCCCGGGGTCCCAGARCCCATGGG
GGACATGGGCCCAAGAATTGAAAGTTACTTCCCGGGCAGGGCTTTCCTTT TGGGTTTTTCCCAGCAGAATGAGAGARACGCAGCCC
GGGGGGTTTTTCCATTGGTTGTTGCTGAATCAGCAGACAGCGTTGATGTGAAGATTAAATTCCCARAGTTTCCAGTTTCCCCCCGG
GTTATTCCATTCCTGTTGCCCCCAGCCAATTTTCGGGGGTTTCTTCCCGGCTTCACARATACACCAGTGGTTGCTGGGGGGGCATA
AARACATARATACGTCAAAGCCCGGAGGGAAGCCGGGCGCTTTTTTTCACTGGGATAATGCGGCACCCGGARATCCCAGGGTTTTG
ATGAAAGGGGGGATCTTTAAAGAGGTTTCGGTAATCCATCGGATGT TTCCAGT TGGGAAATACCCGGTARAGATTTTGTTTTTTTA
ATTTAAAAGTTAATAAATTTTGGACCCCCTTCCTTTARAGGAATAAGCTGCTGCTTTGGAGGATCTTTRAGATATGGGATTTCCAG

ARAACTGTTTTTGTCCTATTTCACCCCTAARAATGCTTTGGGCTTCCAAAAAAARANARAAAARAARAAAAAAAARARARAARRAR
AARAADDAAD

vig-3 F1-Sall 1kb/7 M13R

AGGGTTGGGACTCAACACCTGAAGCTGTGTTCAATATCAAAGCAT TTGCCATGAGTGGCAACCAGARGCCCGAGGGTTATGATGCE
TCCGTGTACTACACGCCAGAAGCAAACACTCAGAATGCCCAACTGATTGTGTCCCAAGTTGGAGAAGACACCAACTGGAAGATGTG
TGTCGACACCACTGTGAATGCTGGCTCTGGGGCARAGGCACACATCAGATGGGGAGCTGAATGTCAGTCCTATGAAAT TTCAATGA
GAGCTGCTACTGCATATCTGCCAGGCTCCAAGCCAGCACTCAARGCCAAAGTACACTGGACCAGGGTCCCAGARGCCATGGAGGAC
ATGGGCACAAGAATTGAAAGCTACATCCCAGGCATGGCTTTCCTTTTCGGTTTCTACCAGCAGAATGAGAGARACGCAGCGCAGGA
GGTTTCTGCATTGGTTGTTGCTGAATCAGCAGACAGCGTTGATGTGAAGATTAAATTCCCARAGTTTACAGTTTACCACCAGGCTA
TTCCATTCCTGCTGCCGCCAGCCAATTTTCAGGAGTTTCATCCCAGCATCACARATACAACAGTAGATGC TGGACGAGCATAAAAA
CATAAATACGTCAARGCCCAGATGGAAGCCAGGCGCCTCTTTTCACTGCGATAATGCTGCAGCCTGAAATCACATGGCTCTGATGA
AAGTGGGGATCATTAAAGATGTATCA

5'V3-1-5-10-M13F

CGCATGGACTGGTTTAGCGATGATTTTCTGATTGGCACAGCTGCAGAAGTCTTCATGCTAAGAAGTGCGAACAACATCTTCCCCAC
TGAGTTCATAACGRAAGGAAAATTTTATTTCATTGGTAGAATTCTGCAGCTCTTGGAGCT TGGAATTCGTGCTGAAGGACTTAAGS
AGCTGTTCGGTGCCAGCATCCCTGGCTTTARAGGAGATTTTAGTTTTAGTGACTTCCGGGCTATTTTCAATGT TC TTCAAAACTGG
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GAAATTCTGCCAAACAATAAGCCAGTCCTCTCTGCCTATCTTCGCGCCTCTGGACAAGAGTGCTTCTTTGGCGATATCAACAAATA
CTTGATCCAGAATATCGTCAGGGCTTTCAGTCCTTCGGCAGGGARAGAAAGTCCTGTGTTTGCGGCAATTCAGAATTTACAGAAGG
GAATTTCGTGGCATCGGACCAAGCCATTCTTGATTTTTGAGGCTCGTTACTTTCAAGCTACCACCCTGGGCCTCCCAGTGGAGATA
AGCAAATATTACGAAACAGTCTACGGGATCACCGTTAATGCTAAAGCTGCAGTAAATCCACCACCAACTGAACATCTGGCACAGCT
GCTGRATTCTGARATTTCACTGGAATCTGATGGTTTTGTTGGTTTCACAAARGGATTTCTGGGTTTTCTATGGCACCAACACCGAG
CTGTTCCCAAGTGGTTTGCAAATTGARAAGCAAAATGCCTCCTTGCCC

$’V3-1-5-10-M13R

CATCCGGGGAAGTTTGCCTCCCAAGTTCAAGTTTGAGGAAAGAAAATTGGGGAAGGTTTCGCGGGTTTTAAAAAARGGAGAGTGAGT
TTTTGGCACGGACCTAGAAGATTAATTCGGTTAACAGGTACAAAGATGTGGCGTATATTGGAAAGCGAACTCCTTTTATTCCTAGA
ATTTTTTTATACAGGGGAACCTCCCATGCCGCTTTTTTGAGGGTCTTGGATCACTAGGGGTCCAGAAGGCAATTGTCTGGCAGCCA
AGATTCGARATGTGTGTTGGAATCAAAT TTTAGAGAGT TGGTTTCTGGGTAGAGTATGAGGCGTGGAGATTAGATTGATCGCGAGG
ARTACCCCCTGAATGTTTTACTGGGGTTCACTTACATAGCAGT TARATTATTGCGTTCCAGGCAAGARAAACTGGTGACAARATTC
ACTTTGAAGTTTATGCCGACCCCTGCAGACATCCAATGTGTACACGCCCARGACTTGAGATTTTGTGGACGCTTTCCAAAGARGCA
ACCCGGTGAGCAAAGTCAGTCTTCAGATTCAGCCTCAAGTGACAGAGGATCGCATCAGAGCAARCGAGATATGATTATGGGGGGTT
GGGAATCAACACTTGAAGATGTGTTCAATATCAAAACATTTGACCAGTGAGTGGTCAACCAGAAGCCCGAGGGTTATGATGCCTCC
G

5°v3 2kb/1 M13F

CGCGGGGTTTCAGATTTGGCCTTCCAGGAGTTCAATGGGTTCCCAGGGAAARATGGCTTTAATGCCTCCCCAAAGCTCACCARACG
CATCGCTGCACAGCTCACCAAACCTTTCATGTTTGAGTTTGCCAGTGGACACGTTGGTGACATCCGTGCCGCTGCAGAGATCTCTG
ACACTGTTGTCAACATTGTGAGAGGGATCCTGGGT TTTTTCCARGTCACTGTCAAGACCACCCAGAGGATCTATGAGC TAGAGGAG
GTTGGAATCCATGGCARGTGTCAGAGTAACTATGC TATGGAGGAAAATACGGAAACACAGGACATGACTATCACTCAGGTTGTGGA
TGTCAGTAACTGCAGGGAGARRGCAGCAATCTACAGGGGCATGGCCACCGCTGTGCTCGACARAGTCTCCARACAGAGAGGGGAAT
CTGTCATTTCCACAGTGAGATATGTTTACACAGTCAAGCCARCGGCAGAGGGAGGTCTCATTACCAGAGCTCATGGCCTGGAGCGA
CAGCACTTCAGTCCCTTCAATGTGAAGGGCGGCAGT TTCAAGATGCAAGCGATGAAGGAAATGGTGCTGCTTGGTGTGAGCGACAC
AGCTAGAGCCATCACGTTCGGGCCAATGGAGAGCAAGGGCARCCTTGT TTACAAGT TTGTCAGAGCAGCTAATATCCCTATTATAA
TGGAGAACCTGGACAACCCCTCCCCAAGGCGGGTGAGCTGATTARACARCTGGCTCAGGCTAACAGATA

5’v3 2kb/1 M13R

GTGGGGAAGATGTTGTTCGCACTTCTTAGCATGAAGACTTCTGCAGCTGTGCCAATCAGAAAATCACCGCTAAACCAGTCCATGCG
TCTTGCTTGGCTGTAGTARTAGCTGGTACGACCAAATTTAGGTGCGAGGATCTTCACAGCCACATTGCAGGCTGT TGAGAGGAAGT
GATTGTCTGGAGTCGTGGATCTTGCAACACTTTGTAAATAAGAGTARACAAAGCTAACCACATGGAAGTCTTTTTCTTCCAGTAGA
TGTGTTGTCACCGTAGACACAAGAGCCATTGATGGATT TGTGTCAAACAGGATCGTGATAGCCATCATGCGAATTTCAGCAGGAAG
GTGTTTTTGCAGGAACAGACTCAGGGTGATGCCTTGGACACTGTGACGETCTCTGGCAGCTGTGAGTCTCATAGACTGCACAGCAG
CACTCAGGACACGAGGTGGCAGATCCACAGGGTTGGCAGCAACTCCAGGGAGGARGCGCATGATGGTTTTAATGCTGCCTGGATGA
CCTGTGTTCCCCAGGGCTTTCAGAGCGAGGACCATGTCTTCCTCATTGTTATTCCTCAGACTCTCCGTGGCCATGTCCAGCAGCGG
CTGAACAGCAGATACTGGACATGGTGTATAATATGCGCAGTGCTTGTACACCAGAGAGCCATAGGCAAGCACCACAGTGTGCCACA
GAAACGTGTTAGATTTACTGAATGGCATTGTCAGGAARACTTTA

5'v3 1.2kb/15 M13F

ACGCGGGTCTCCARACAGAGAGGGGAATCTGTCATTTCCACAGTGAGATATGTTTACACAGTCAAGCCAACGGCAGAGGGAGGTCT
CATTACCAGAGCTCATGGCCTGGAGCGACAGCACTTCAGTCCCCTCAATGTGAAGGGCGGCAGTTTCAAGATGCAAGCGATGARMGG
ARATGGTGCTGCTTGGTGTGAGCGACACAGCTAGAGCCATCACGTTCGGGCCAATGGAGAGCAAGGGCAACCTTGTTTACAAGTTT
GTCAGAGCAGCTAATATCCCTATTATAATGGAGAACCTGGACAACCCCATCCCARAGGCGGTTGAGCTGATTAAMACAACTGGCTCA
GGCTARCAGATACCAGGTTGACAGTGCAACAACTGAGGACACTATAAAGC TGTATCAGCTCCTGAGAGTGATGCCATATGARGGAT
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TGGATGTTATGTGGGCGCAATTTGCAGGARATGARGAACACAGACGTTGGTTTCTGGACATGATTGTTGAGATTGGTGATGCCCGA
ATCCTAAAGTTCCTGGAAACARGGTTTAAGGCAGGTGACGTGCCTGCAACCGAAGCTCTGGAAACTCTTCTGTTGTCCATTAACCA
CCTGCAGGCTATCCCTGAGCTAGTTGAGATGGCTAAAGTTTTCCTGACAATGCCATTCAGTAAATCTARCACGTTTCTGTGGCACA
CTGTGGTGCTTGCCTATGGCTCTCTGGTGTACAAGCACTGCGCATATTATACACCCTGTCCAGTATCTGCTG

5°v3 1.2kb/15 M13R

TCCTGACAATGCCATTCAGTAAATCTAACACGTTTCTGTGGCACACTGTGGTGCTTGCCTATGGCTCTCTGGTGTACAAGCACTGC
GCATATTATACACCATGTCCAGTATCTGCTGTTCAGCCGCTGCTGGACATGGCCACGGAGAGTCTGAGGAATAACAATGAGGAAGA
CATGGTCCTCGCTCTGAAAGCCCTGGGGAACGCAGGTCATCCAGGCAGCATTARAACCATCATGCGCTTCCTCCCTGGAGTTGCTG
CCAACCCTGTGGATCTGCCACCTCGTGTCCTGAGTGCTGCTGTGCAGTCTATGAGACTCACAGCTGCCAGAGACCGTCACAGTGTC
CAAGGCATCACCCTGAGTCTGTTCCTGCAARAARCACCTTCCTGCTGAAATTCGCATGATGGCTATCACGATCCTGGTTGACACAAA
TCCATCAATGGCTCTTGTGTCCACGGTGACAACACATCTACTGGAAGAAAAAGACTTCCATGTGGTTAGCTTGTTTACTCTTATTT
ACAAAGTGTTGCAAGATCCACGACTCCAGATAATCACTTCCTCTCAACAGCCTGCAATGTGGCTGTGAAGATCCTCGCACCTAAAT
TTGGTCGTACCAGCTATTACTACAGCCAAGCAAGACGCATGGACTGGTTTAGCGATGATTTTCTGATTGGCACAGCTGCAGAAGTC
TTCATGCTAAGAAGTGCGARCAACATCTTCCCCAC

5°v3 900/44 M13F

ACCGGGAAATGAAGAACACAGACGTTGGTTTCTGGACATGATTGT TGAGATTGGTGATGCCCGAATCCTAAAGTTCCTGGAAACGA
GGTTTAAGGCAGGTGACGTGTCTGCATCCGAAGCTCTGGAAACTCTTCTGTTGTCCATTAACCACCTGCAGGC TATCCCTGAGCTA
GTTGAGATGGCTARAGTTTTCCTGACAATGCCATTCAGTAAATCTAACACGTTTCTGTGGCACACTGTGGTGCTTGCCTATGGCTE
TCTGGTGTACAAGCACTGCGCGTATTATACACCATGTCCAGTATCTGC TGTTCAGCCGCTGCTGGACGTGACCACGGAGAGTCTGA
GGAATAACAATGAGGAAGACATGGTCCTCGCTCTGARAGCCCTGTGGAACGCAGGTCATCCATGCACCATTAACACCATAATGCCE
TTCCTCCCTGGAGTTCCTGCCAACCCTGTGAATCTGCCACCTCTTGTCCTGAATGCTGCTGTCCTACCTTCAGCACCCACAGATGA
CCCTACACATTCACAGTGCCTCAAGGCATAGCCTGAATCTGCCCCCGTAAAAAACACGARCCACTGCTTTTCCCCTTTATAGCTAT
CAATATATCCTGTCTCTTACTCAAACAACTCTTGATTACCCGAATTCCTAGGCTGACCTTTACACCTCTCCCACAAACATCACCCA
TTCTATTATACAACGCCTCTCTATCTATCACCACACCTTGAAC

5°v3 900/44 M13R

CATGCCATTCAGTAAATCTAACACGTTTCTGTGGCACACTGTGGTGCTTGCCTATGECTCTCTGGTGTACARGCACTGCGCGTATT
ATACACCATGTCCAGTATCTGCTGTTCAGCCGCTGCTGGACGTGGCCACGGAG&GTCTGAGGAATAACAATGAGGAAGACATGGTC
CTCGCTCTGAAAGCCCTGGGGRACGCAGGTCRTCCAGGCAGCATTAAAACCBTCATGCGCTTCCTCCCTGGAGTTGCTGCCAACCC
TGTGGATCTGCCACCTCGTGTCCTGAGTGCTGCTGTGCRGTCTATGAGACTCACAGCTGCCAGAGACCGTCRCAGTGTCCAAGGCA
TCACCCTGAGTCTGTTCCTGCAAAAACACCTTCCTGCTGARATTCGCATGATGGCTATCACGATCCTGTTTGACACAAATCCATCA
ATGGCTCTTGTGTCCACGGTGACAATACATCTACTGGAAGAAAAAGRCTTCCATGTGGTTAGCTTTGTTTACTCTTRTTTACAAEG
TGTTGCAAGATCCACGACTCCAGATAATCACTTCCTCTCARCAGCCTGCAATGTAGCTGTGAAGATCCTCGCACCTAAATTTGGTC
GTACCAGCTATTACTACAGCCAAGCAAGACGCATGGACTGGTTTAGCGATGATTTTCTGATTGGCACAGCTGCAGAAGTCTTCATG
CTAAGAAGTGCGAACARCATCTTCCCCAC

chg-L D12

CGACGGCCTGGGCAGGTGTTGCATCTGTTGCTGTTGAGTGCAGAG&GBATGATGCTCATGTGGAAGTCAGGAGGGATATGTTTGGG
ACTGGCCAGTTGGTCAATCCGAATG&CCTCACCCTGGGGAACTGTCCTGCTGTCGCAGAGGATCCTGCGGCTCAAGTGTTGATTTT
TGAAGCTGAACTGCATGACTGTTTGAGCTCATTGGTGGTAAGTAAAATACATAATGCTGAAACTAAACAATATCTTATAATGAATC
GTATATGAATATATCATCAAGGTTTTTGGTCATCTTTGCTAGTTGACRGAAGATTCCCTGACCTACATCTTCACTCTGAACTACGA
TCCCCGACCTCTGGGTTCCTCCCCCGTAGTAAGGACCGGCAGTGCAGCTGTTATTGTGGAATGCCACTACCCAAGGTGTGTTGRCT
GAAGATATGTGGCAATAAACAATCAAAACACABGTAAAATAATCATCTTAATATGTAACGTAATGTGTAGCCTTTAGCAGAAATGC
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ACCGTGAARTCTAATCTGCACATGCCAGTGGTAGACGCATGTCACGCTGAGGATT TCTTTAGTCTTCTGTTTTAAGCGGGTATGTC
TGTCTTGTCTCTTAGAAAGCACAATGTGAGCAGCCTTCCTC

chg-L S32

CGACGGCCGGGCAGGTATATCACCAAGGTTTTTGGTCATCTTTGCTAGTTGACAGAAGATTCCCTGATCTACATCTTCACTCTGAA
CTACGATCCCCGACCTCTGGGTTCCTCCCCCGTAGTARAGGACCGGCAGTGCAGCTGTTATTGTGGAATGCCACTACCCAAGGTGTG
TTGACTGAAGATATGTGGCAATARACAATCAARACACAAGTAAARTAATCATCTTAATATGTAATGTAATGTGTAGCCTTTAGCAG
ARATGCATCGTGAAATCTAATCTGCACATGCCAGTGGTAGACGCATGTCACGCTGAGGATTTCTTTAGTCTTCTGTTCTAAGCGGG
TATGTCTGTCTTGTCTCTTAGAAAGCACAATGTGAGCAGCCTTCCTC

chg-L D12-S4 M13F

CCCARACATATCCCTCCTGACTTCCACATGAGCATCATTCTCTCTGCACTCARCAGCAACAGATGCAACAGGTTGAGGACGTAGCG
GTTCAAATGGTATTTCAGGCGCAGGTTCAGGCGGGGGAGGTTCAGGGTATGTCCATTGAAGTGGTGTTTCAAATGTCTGCTTATGE
TGTTGAGTGTCTTGAGGCACTTGTTTGGGCTCCTGCTTCACAGGAGGTGCAGGTTTCTGATATTTTGAAGGCGTGTACTCTCCCCA
CTGAGCACCACAGACGCTGGCARATAGAGCCAGTGCCACARGGCARGCAGCAGTCCACTTCATCACCATGGCTCCACAGTGACAAG
CGATCTGAGAGATTCTCARGGTGCTGAAAGAGTGGTGGGAACTTGCTTGTACTTTGATAACAATGTTAACCTGTATATTTTCTTTA
CTGCCCCGCGCCTTARGTTGGGCATCCATCGGTATACTCGTAAGGCATAGTGGTCTCCTGTAATATGAGGCTGAATACTGAGAGCT
TGCATTATGATTTTTGATCTTGAGCCTATTAGTCARAGTTTCTATCCCTTTCAGCAGCAGARATGGAGTAAATCARACGTATACTC
GTAAATATGGTTGTCAATTCAGATGAARACARARRTTTCTGACTGGATATAAAAATTGATGTCCAGCTCAGGAGT TGAGACAAGGC
TTTACTATTCCTAAAACCATGATGATTATACTCCATCTAGCCTCTTCAACAGTATTGAAARAAGACCCGARAACAACCAGTAGTTTC
CGCCCCTATGATTCGTCTTTCAAGGCATAAAGAACCAARAGCCTCCTATTTAACATAAGTAATATCCCTCTACTCACGGGTAATTT
TCCTAATTATTTGTATTATG

chg-L D12-S4 M13R

CGACGGCCCGGGCAGGTATTATCACAATAATAARACAAGATCTTCAGTCCAGTGAT TTTTCCTCAGGTCTGAGCTGGTCCTAAAGA
ATCGTAAATAAATAATATGGTAAACTTACTGCAGGTGAAGCTGACAACCTGCCCACCGTGGAGCCATATCGACTGGCTGACATTCA
CAAAATGTACTTTGGCAAAACACTGAGTTCAGTCTGTCATGTCCAGGGCAGGTAAACCTAACCCAGGGTCAACATAACTTTTTCTG
CCTCTTTTTATTCTGTCTTACTATATATCT TCAAGCTATTTGTAAAGATTTTTTAATATAATTTGTTTTCAGRAAATGTGTCTGTA
TTTATCTCATCCCATAAGRARTAARATGTARATTGAGCTTTCAGTCAACAGCTACATTTTATTGGCTACAGCTAGGGCTTACGAGT
CTGCTGAGGGATGGCCAACTGAAGGGGCGGGGAAGTARTGARAATARACAGGT TCACAGCGTTATARAAGTAGAAGCAAGTTCCCA
CCACTCTTACAGCACCTTGAGAATCTCTCAGATCGCTTGTCACTGTGGAGCCATGGTGATGAAGTGGACTGCTGCTTGCCTTGTEE
CACTGGCTCTATTTGCCAGCGTCTGTGGTGCTCAGTGGGGAGAGTACACGCCTTCAAAATATCAGARACCTGCACCTCCTGTGAAG
CAGGAGCCCAAACAAGTGCCTCAG

chg-L D12-D20

CGACGGCCCGGGCAGGTAARATTAGATCCAGGGTGTCAGAARCTGAGATC TGAAAATCCCCATTTGAGCTCAGAGCAGAATAAACACA
GTCGTTGTTGGTGCCCTGATGAAACAAAGGTTCARAGGTTTTACT TGCTTTCACAACCTGGATATCTTTTGGCTATTTGGTTATTT
TTACAGTAATGAT TGTTCTTCATATATATGTATATATACAGTGATCAGGCATAACATTATGACCACTTGCCTAATATTGTGTAAGT
CTCCATTGTGCCTCAGTTGTGGCTCATCAGAGAGTGAACATGGGCCCTCTGAGGGTGCCCTGTGGTGTCTGTCAATATAATGTTGT
TGGGGGGGGAGGGGGCTTTGGCTCCTAAGGGCTGARAGGAGGGGCCTCTGTGAATCAGGC TTGTTCCAGTCCATCCCAGAGACACT
TGATCAGATTGGGAAGTTGTGAATTTGGAGGCCAGGTCAACACCTAGTACTGTTTGTCATGTTTTTTTTTAGTTGTTCCTAAACTA
TTTTTGTGTGTTTGTCTGTGTCAGGCTGCATCCTGC TGGGGATGGCTGCTGCT TGCTATGGGGTGATGGTTGGGTTGTGGGGGGTA
TCTGGTCTATATATCAACCT TGCTTTGTGCACGTGAAGGATGGTTATGTAGAARACATACCTACAATGTGTTACTGTAGAGTCTAC
TAATGARATACTGCAAATATTAAATAAATTAATACAATCTATTATGAAGATTTATGTARTATAGGCTTAAACAAATCARATARAGE
TACGATAGARRACARRCATTTAATGGAATATCAGAAGAGGAGGAGAGGAAGGATCAGCCCAAATTAARAGT TTTGTCATGAGGTGT
ATGTGGCAGTAATATTATCACAATAATAAAACAAGATCTTCAGTCCAGTGATTTTTCCTCAGGTCTGAGCTGGTCCTARAGAATCS
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TAARATARATAATATGGTAAACTTACTGCAGGTGAAGCTGACARCCTGCCCACCGTGGAGCCATATCGACTGGCTGACATTCACARA
ATGTACTTTGGCAARACACTGAGTTCAGTCTGTCATGTCCAGGGCAGGTAAACCTAACCCAGGGTCAACATAACTTTTTCTGCCTC
TTTTTATTCTGTCTTTCTATATATCTTCAAGCTATTTGTARAGATTTTTTAATATAATTTGTTTTCAGARAATGTGTCTGTATTTA
TCTCATCCCATAAGARATAAAATGTAAATTGAGCTTTCAGTCAACAGCTGCATTTTAT TGGCTACAGCTAGGGCTTACGAGTCTGC
TGAGGGATGGCCAACTGAAGGGGCGGGGAAGTAATGAAAATAAACAGGTTCACAGCGTTATAAAAGTAGAAGCAAGTTCCCACCAC
TCTTACAGCACCTTGAGAATCTCTCAGATCGCTTGTCACTGTGGAGCCATGGTGATGAAGTGGACTGCTGCTTGCCTTGTGGCACT
GGCTCTATTTGCCAGCGTCTGTGATGCTCAGTGGGGAGAGTACACGCCTTCARAATATCAGARACCTGCACCTCCTGTGAAGCAAG
AGCCCAAACAAGTGCCTCAAGACACTCAACAGCATAAGCAGACATTTGARACACCACTTCAATGGACATACCCTGAARCCTCCCCCG
CCTGAACCTGCGCCTGAAATACCATTTGARCCGCTACGTCCTCAACCTGTTGCATCTGTTGCTGTTGAGTGCAGAGAGAATGATGC
TCATGTGGAAGTCAGGAGGGATATGTTTGGG

actin/52

TCCCATCTCCTGCTCARAGTCCAGTGCAACGTAACACAGCTTCTCCTTGATGTCACGCACGATCTCACGCTCAGCAGTGGTGGTGA
AGCTGTAGCCTCTCTCGGTCAGGATTTTCATGAGGTAGTCTGTGAGGTCCCTGCCAGCCAGGTCCAACCTGAGGATGGCGTGGGGE
AGAGCGTAGCCTTCATAGATGGGCACTGTGTGGGTCACACCATCACCGGAGTCCATGACGATACCAGTGGTACGACCAGAGGCGTA
CAGGGACAGCACAGCCTGGATGGCCACGTACATGG

Figure B.1 Nucleotide sequence of ER, chg, vtg, and B-actin of L. subviridis.



APPENDIX C

AT

Table C.1 Results from BLASTX analysis of PCR product which studied in this

research
Clone or Insert Homologue E-value
sequence size (bp) (transcript of species)
ER FR/59 116 estrogen receptor alpha (Mugil cephalus) 2e-09
I ER/5 1,403 estrogen receptor alpha 3e-63
(Oreochromis aureus)
3'ER/32 778 estrogen receptor alpha (Mugil cephalus) 3e-53
I ER/36 1,769 estrogen receptor alpha le-145
(Micropogonias undulates)
3'ER/49 757 estrogen receptor alpha le-05
MI13F (Micropterus salmoides)
3'ER/49 733 estrogen receptor alpha short form (Kryprolebias 3e-95
MI13R marmoratus)
5’ERa 1.2/37 974 estrogen receptor alpha 9e-119
(Dicentrarchus labrax)
ERa full/8 714 estrogen receptor alpha 4e-20
M13F (Micropterus salmoides)
S’ER/23 573 estrogen receptor beta 2e-80
(Micrapterus salmoides)
5'ER/36 817 estrogen receptor beta 2 9¢-90
(Oreochromis niloticus niloticus)
S'ER39 969 estrogen receptor beta le-85
(Micropterus salmoides)
5°ER 900/14 816 estrogen receptor beta 2 2e-90
(Oreochromis niloticus niloticus)
3ERB 1.3/33 1,310 estrogen receptor beta 2 5e-124
(Dicentrarchus labrax)
3’ERB 600/38 425 estrogen receptor beta le-14
(Lepisosteus oculatus)
3’ERB 600/1 608 estrogen receptor betaB variant X 3e-08
(Fundulus heteroclitus)
chg-L 900 634 chorion protein (Sparus aurata) 2¢-83
5’L 500/12 379 chorion protein (Sparus aurata) Je-14
5’L 500/ 18 424 chorion protein (Sparus aurata) 4e-22
3’L 50019 431 choriogenin L (Oryzias javanicus) le-04
3’L 500/ 37 335 choriogenin L (Oryzias javanicus) le-04
chg-L full 1,293 chorion protein (Sparus aurata) Te-145
length/19
5’chg-H 723 chorion protein (Liparis atlanticus) S5e-62
1.5/10-M13F
(chg-L)
chg-H/11 705 zona pellucida protein 3e-43
MI13F (Pseudopleuronectes americanus)
chg-H/11 699 zona pellucida protein Bb 4e-103
MI13R (Sparus aurata)
3'chgH 969 zona pellucida protein Bb (Sparus aurata) 2e-62
1.1/13
3’chgH 699 zona pellucida protein Bb (Sparus auraia) Te-62

800/51
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Table C.1 Results from BLASTX analysis of PCR product which studied in this

research (cont.).

Clone or Insert Homologue E-value
sequence size (bp) (transcript of species)
vig-1/28 367 vitellogenin (Sillago japonica) 2e-52
S'vig-1 203 vitellogenin A (Salvelinus alpinus) Te-05
250/16
3'wig-14.3/51 737 No significant similarity found -
MI13F
3’vig-14.3/51 732 vitellogenin (Epinephelus coioides) Je-112
M13R
3 vig-14.3/51 910 vitellogenin (Pagrus major) Se-110
3vliFl
3’vig-14.3/51 835 vitellogenin (Pagrus major) 2e-105
3IvliF2
3vig-14.3/51 907 vitellogenin (Pagrus major) le-123
3'vliRI
3vig-14.3/51 847 vitellogenin (Sillago japonica) 6e-99
3’vliR2
3’GW v1-H- 783 vitellogenin (Epinephelus coioides) He-66
33-M13F
3’GW vI-H- 814 vitellogenin (Epinephelus coioides) 2e-64
33-MI13R
3’GW v1-H- 493 vitellogenin (Sillago japonica) le-35
45
vig-3 F1- 374 phosvitinless vitellogenin (Pagrus major) 2e-53
alpha 500
vig-3 F1-Sall 784 phosvitinless vitellogenin (Pagrus major) le-37
1kb/7 M13F
vig-3 F1-Sall 714 phosvitinless vitellogenin (Pagrus major) 6e-83
1kb/7 M13R
5'V3-1-5-10- 736 phosvitinless vitellogenin (Pagrus major) 5e-98
MI13F
5'V3-1-5-10- 689 phosvitinless vitellogenin (Pagrus major) 8e-06
MI3R
5°v3 2kb/1 757 phosvitinless vitellogenin (Pagrus major) 2e-118
MI3F
5°v3 2kb/1 732 phosvitinless vitellogenin (Pagrus major) le-112
MI13R
5'v3 1.2kb/15 760 phosvitinless vitellogenin (Pagrus major) 3e-122
MI13F
5°v3 1.2kb/15 723 phosvitinless vitellogenin (Pagrus major) 3e-105
MI3R
5'v3 900/44 731 phosvitinless vitellogenin (Pagrus major) 6e-59
MI13F
5'v3 900/44 717 phosvitinless vitellogenin (Pagrus major) 4e-111
MI3R
chg-1L. D12 643 chorion protein (Liparis atlanticus) 6e-33
chg-1 8§32 391 choriogenin L (Oryzias latipes) 3e-12
chg-L D12-S4 880 chorion protein (Sparus aurata) 8e-13
MI13F
chg-1. D12-84 712 chorion protein (Liparis atlanticus) 1.3
MI13R
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Table C.1 Results from BLASTX analysis of PCR product which studied in this

research (cont.).

Clone or Insert Homologue E-value
sequence size (bp) (transcript of species)
chg-L D12- 1,751 chorion protein (Sparus aurata) 2e-13
D20
actin/52 293 beta-actin (Sebastes schlegeli) le-48

Table C.2 Results from BLASTN analysis of PCR product which studied in this

research

Clone Insert Homologue E-value
size (bp) (transcript of species)
ER FR/59 116 estrogen receptor alpha (Mugil cephalus) 6e-36
3’ER/5 1,403 estrogen receptor alpha Te-101
(Dicentrarchus labrax)
3’ER/32 778 estrogen receptor alpha (Mugil cephalus) 0.0
3’ER/36 1,769 estrogen receptor alpha 0.0
(Chelon labrosus)
3’ER/49 757 estrogen receptor alpha le-14
MI13F (Dicentrarchus labrax)
3 ER/49 733 estrogen receptor alpha 3e-160
MI13R
(Chelon labrosus)
5’ERa 1.2/37 974 estrogen receptor alpha 0.0
(Oreochromis niloticus niloticus)
ERa full/8 714 estrogen receptor alpha Se-11
MI3F ( Micropogonias undulatus)
S’ER/23 573 estrogen receptor beta Te-111
(Micropterus salmoides)
5’ER/36 817 estrogen receptor beta 3e-145
(Micropterus salmoides)
5’ER/39 969 estrogen receptor beta 5e-141
(Micropterus salmoides)
5'ER 900/14 816 estrogen receptor beta le-138
(Micropterus salmoides)
3’ERPB 1.3/33 1,310 estrogen receptor beta 0.0
(Micropogonias undulatus)
3’ERP 600/38 425 estrogen receptor beta 3e-32
(Micropterus salmoides)
3'ERB 600/1 608 estrogen receptor beta b le-26
(Haplochromis burtoni)
chg-L 900 634 chorion protein (Sparus aurata) 2e-108
5°L 500/12 379 chorion protein (Sparus aurata) 5e-06
5'L 500/ 18 424 chorion protein (Sparus aurara) Te-09
3°L 500/19 431 DNA sequence from clone RP23-272C14 on 0.090

chromosome 2 (Mus musculus)
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Table C.2 Results from BLASTN analysis of PCR product which studied in this

research (cont.)

Clone Insert Homologue E-value
size (bp) (transcript of species)
3°L 500/ 37 335 DNA sequence from clone RP11-211B4 on 1.1
chromosome 1 Contains
part of the LPHN2 gene for latrophilin 2
(Homo sapiens)
chg-L full 1,293 chorion protein (Sparus aurata) Te-110
length/19
5'chg-H 723 chorion protein (Liparis atlanticus) 2e-47
1.5/10-M13F
(chg-L)
chg-H/11 705 vitelline envelope protein alpha 0.009
MI3F (Oncorhynchus mykiss)
chg-H/11 699 chorigenin H (Cichlasoma facetum) 9e¢-62
MI3R
3'chgh 1.1/13 969 zona pellucida protein Bb (Sparus aurata) 2e-122
3’chgH 699 zona pellucida protein Bb (Sparus aurata) Te-120
800/51
vig-1/28 367 Vitellogenin | (Mugil curema) le-126
5'vig-1250/16 203 Vitellogenin A (Gambusia affinis) le-14
3 vig-14.3/51 737 DNA sequence from clone DKEY-25L21 in linkage 3e-68
MI13F group 17 (Danio rerio)
I'vig-14.3/51 732 vitellogenin ( Epinephelus coivides) le-156
MI13R
3’vig-14.3/51 910 Vitellogenin A (Pagrus major) 8e-174
3'vliFl
3'vig-14.3/51 835 Vitellogenin A (Pagrus major) 8e-180
I'vliF2
3vig-14.3/51 907 Vitellogenin A (Pagrus major) 8e-171
3'vlIiRI1
3’vig-14.3/51 847 Vitellogenin A (Pagrus major) 3e-59
3'vliR2
3’GW v1-H- 783 vitellogenin (Epinephelus coioides) 3e-43
33-MI3F ]
3’GW vI-H- 814 vitellogenin (Epinephelus coioides) 3e-43
33-M13R
3’GW vI-H- 493 vitellogenin (Epinephelus coioides) 6e-31
45
vig-3 Fl-alpha 374 phosvitinless vitellogenin (Pagrus major) 9e-82
500
vig-3 F1-Sall 784 phosvitinless vitellogenin (Pagrus major) 7e-07
1kb/7 M13F
vig-3 F1-Sall 714 phosvitinless vitellogenin (Pagrus major) 3e-120
1kb/7 M13R
5'V3-1-5-10- 736 phosvitinless vitellogenin (Pagrus major) Te-41
MI3F
5’V3-1-5-10- 689 clone mth2-143b6 (Medicago truncatuia) 2.7
MI13R
5'v3 2kb/1 757 phosvitinless vitellogenin (Pagrus major) 0.0
MI3F
5°v3 2kb/1 732 phosvitinless vitellogenin (Pagrus major) 2e-149
MI3R
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Table C.2 Results from BLASTN analysis of PCR product which studied in this

research (cont.)

5°v3 1.2kb/15 760 phosvitinless vitellogenin (Pagrus major) le-178
MI13F
5'v3 1.2kb/15 723 phosvitinless vitellogenin (Pagrus major) le-125
MI3R
5°v3 900/44 731 phosvitinless vitellogenin (Pagrus major) le-92
MI3F
5'v3 900/44 717 phosvitinless vitellogenin (Pagrus major) 3e-154
MI13R
chg-1. D12 643 choriogenin L (Oryzias javanicus) 6e-13
chg-L 832 391 chorion protein (Liparis atlanticus) 3e-04
chg-L D12-S4 880 chorion protein (Sparus aurata) le-05
MI3F
chg-L D12-S4 712 BAC clone RP23-193M8 from 13 0.16
MI3R (Mus musculus)
chg-L D12- 1,751 chorion protein (Sparus aurata) 3e-34
D20
actin/52 293 beta-actin (Monopterus albus) le-117
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APPENDIX D
Publication from this thesis

1. Arttasit Tangserisuksan, Narongsak Puanglarp and Piamsak Menasveta (2005).
Molecular cloning and characterization of choriogenin and vitellogenin genes in
greenback mullet (Liza subviridis). 31" Congress on Science and technology of

Thailand (Oral presentation).

2. Arttasit Tangserisuksan, Narongsak Puanglarp and Piamsak Menasveta (2006).
Molecular cloning and characterization of estrogen receptor genes in greenback
mullet (Liza subviridis). 32™ Congress on Science and technology of Thailand (Oral

presentation).
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