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Codon-optimized GGATCCGCCGCGGGCGGTGGTGGCGGTGGGGGTGGCAGTGGAGGCGAGACAGCGGGGTAT 60
HPV-VP GGATCCGCAGCGGGCGGTGGTGGCGGTGGTGGTGGCAGTGGAGGTGAGACAGCAGGGTAT 60

******** ******************** ************** ******** ******

Codon-optimized GGGAAAAACACCAACGATGCGTTCCAGCGCCATCGCAATCAGCCTATCGATCTCAAACAC 120
HPV-VP GGTAAAAACACCAACGATGCATTCCAGCGCCACCGCAATCAACCTATCGATCTCAAACAC 120

** ***************** *********** ******** ******************

Codon-optimized ATTGGTGACAATGTGTATGTAGCTCAGCGTGTTTACAAGGTTGAGGCGGAATGCAAGCTA 180
HPV-VP ATTGGAGACAATGTGTATGTAGCTCAGAGGGTTTACAAGGTAGAGGCTGAGTGTAAGCTA 180

***** ********************* * *********** ***** ** ** ******

Codon-optimized ATCAATGACAAATTAACATGGTCCGCAACCGCAGACAATCCATTTGTACGACGCCTGATG 240
HPV-VP ATAAATGACAAGTTAACATGGTCAGCAACAGCAGACAATCCATTTGTACGAAGACTGATG 240

** ******** *********** ***** ********************* * ******

Codon-optimized GGCCTGAACGCAAGCAGCAATTCCGGAGACATTAAGTACAGTTTTAATGCCCTGCTGCAT 300
HPV-VP GGATTGAATGCAAGCAGTAACAGTGGAGATATTAAGTACAGTTTTAACGCTCTACTGCAT 300

** **** ******** ** ***** ***************** ** ** ******

Codon-optimized GGAAGCATTGGTCTTGGCAACCTTGCTTTGGGTAACTACATCAACGCCTGGGGTATAGAC 360
HPV-VP GGAAGTATTGGACTTGGAAATCTTGCGTTGGGTAACTACATAAACGCATGGGGTATTGAC 360

***** ***** ***** ** ***** ************** ***** ******** ***

Codon-optimized AACATGGCAAAGAGCGAGGACTCCCGGGCTATCATATCTACACGTGGTAAGATGAATCAT 420
HPV-VP AACATGGCAAAGAGCGAGGACAGTCGGGCTATTATATCTACAAGAGGTAAGATGAACCAC 420

********************* ******** ********* * *********** **

Codon-optimized TTGCAAGCATTTGAAATGATTCCCCAAATGCAAGGCGAAACCATAATGGGATACACGTCC 480
HPV-VP TTGCAAGCATTTGAAATGATTCCACAAATGCAAGGAGAAACCATAATGGGATACACAAGT 480

*********************** *********** ********************

Codon-optimized GCTCCTGTGCAGTTTGGTAAGTTACTGGGACACATATATTATCCAGATCCTAAGGGAGAG 540
HPV-VP GCTCCAGTACAGTTTGGTAAGTTACTGGGACACATATATTATCCAGATCCAAAGGGAGAG 540

***** ** ***************************************** *********

Codon-optimized GAGAAAATAAAGGTTGCAAATAACAGCGACGGTCAAGAGTATAAGATCTTTGATGGGGCT 600
HPV-VP GAGAAAATAAAGGTAGCAAATAACAGTGACGGTCAAGAATACAAGATATTTGATGGAGCA 600

************** *********** *********** ** ***** ******** **

Codon-optimized TTAAACGGCTACCCGTTAGATGATGATATGAACCAGAAGAAGATCACCGCAGACCAACAT 660
HPV-VP TTAAATGGTTACCCACTAGATGACGATATGAACCAGAAGAAGATCACAGCAGACCAACAT 660

***** ** ***** ******* *********************** ************

Codon-optimized CACGTCTATATGTTTACAGACTTAAGAGATGCACCAATGATCAGTAAGGTCACAGCATAC 720
HPV-VP CACGTATACATGTTTACAGACTTAAGAGATGCACCAATGATAAGTAAAGTAACAGCATAC 720

***** ** ******************************** ***** ** *********

Codon-optimized CTGAATACGGATAATCCGCCACAGATAAACGGCATCGGAATCGAACATCAAGGATTCGAC 780
HPV-VP CTAAACACGGACAATCCACCACAAATAAATGGCATAGGAATAGAACATCAAGGATTCGAC 780

** ** ***** ***** ***** ***** ***** ***** ******************

Codon-optimized ATGTCAAACGATGCCAATACGGCGCTCATTGGAGTCATGCCTAGTAACTGTATACGCAAG 840
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HPV-VP ATGTCAAACGATGCTAATACAGCTCTCATTGGAGTCATGCCAAGTAACTGTATAAGAAAG 840
************** ***** ** ***************** ************ * ***

Codon-optimized CGGAAGGAAATACAGTCTGGTATGGATAACGTTGTACTGTGGTCAATGCAGAGCAATCGT 900
HPV-VP AGGAAAGAAATACAGTCAGGTATGGATAATGTAGTACTCTGGTCAATGCAAAGCAATAGA 900

**** *********** *********** ** ***** *********** ****** *

Codon-optimized CTGATTGACAAAAGATTCTGGACCCCCGAAGGTTGGAGTCTTAAGAGCGTGAACGGAATG 960
HPV-VP CTGATAGACAAGAGATTCTGGACACCAGAAGGTTGGAGTCTCAAAAGCGTGAACGGTATG 960

***** ***** *********** ** ************** ** *********** ***

Codon-optimized GCTAACGACCGAATTGACATGCCATCCGAGGGCGCGCCGATATTTGATGAAGCTCATGTG 1020
HPV-VP GCTAATGACAGGATAGATATGCCATCAGAGGGTGCTCCGATATTCGATGAAGCTCATGTA 1020

***** *** * ** ** ******** ***** ** ******** **************

Codon-optimized ACCAGGACATCAAACTATGCCGAGTGGGCCCGTAATGAGATATATTACTCGGCTGACACT 1080
HPV-VP ACCAGGACATCAAACTATGCAGAGTGGGCCAGGAATGAGATATACTACAGCGCTGACACT 1080

******************** ********* * *********** *** *********

Codon-optimized TCAGATAATGCTTTTGCACCGGGCAATACGGGAGCATTCGCACAGAAGTATAATGTGAGC 1140
HPV-VP TCAGATAATGCTTTCGCACCAGGTAATACGGGAGCATTCGCACAGAAGTATAATGTGAGT 1140

************** ***** ** ***********************************

Codon-optimized AACCAGTATGCGACCAACATTTTCTTCATGCCTTATGCCCATACGCAGAGAGGGGCGATC 1200
HPV-VP AACCAATATGCTACCAACATTTTCTTCATGCCTTATGCTCATACACAGAGAGGTGCGATA 1200

***** ***** ************************** ***** ******** *****

Codon-optimized CAAGATATCGTTATCAACTTTGACCTTACGCTGCAAATTATGGTCAAGCGGATTCCGCGG 1260
HPV-VP CAAGATATCGTTATAAACTTTGACCTAACACTACAAATTATGGTCAAGAGAATTCCACGG 1260

************** *********** ** ** *************** * ***** ***

Codon-optimized TCGGTGTATAACGACTTTTATCATATAAACGCTAGAGCCGTGGTACCCACTGTGTATGAT 1320
HPV-VP AGTGTATACAACGACTTCTATCATATAAACGCTAGAGCCGTGGTACCAACTGTGTATGAT 1320

** ** ******** ***************************** ************

Codon-optimized GAATATAAAGATCGCACGTTTGGAGCCACTGAAATCTCTCACAGAGGTAAAAATATACAC 1380
HPV-VP GAATATAAGGATAGGACATTTGGAGCTACTGAGATATCTCACAGAGGTAAGAACATACAC 1380

******** *** * ** ******** ***** ** ************** ** ******

Codon-optimized GTAAATATAACTGGGACCCATGGCTCTAAGTATTCAGATCGTGGGCAAGTATCACGCATT 1440
HPV-VP GTAAACATAACTGGAACTCATGGAAGCAAATATTCAGATAGAGGACAAGTATCAAGAATT 1440

***** ******** ** ***** ** ********* * ** ********* * ***

Codon-optimized GGCGCCACAAAGAAGAACTTTGCAACACGTGCATATGGCCAGAAGCAGTTGCTCCTGAAT 1500
HPV-VP GGAGCAACAAAGAAGAACTTCGCAACAAGGGCATATGGACAGAAACAACTACTCCTGAAT 1500

** ** ************** ****** * ******** ***** ** * *********

Codon-optimized GAAGGTATCACAAGAAGGAAGACTAGAAGCAGTGCGGCGGCGGAAGATGATATTCCCGAC 1560
HPV-VP GAAGGTATAACAAGAAGGAAGACAAGAAGCAGTGCGGCGGCGGAAGATGATATACCAGAC 1560

******** ************** ***************************** ** ***

Codon-optimized GATTGTGAAGACTTCCTAGAAACTTCGGAGATGGAATCGCCGCCGCAGCCGCAGCTGCAG 1620
HPV-VP GATTGTGAGGACTTCCTAGAAACTTCGGAGATGGAGTCACCGCCGCAGCCGCAGTTGCAG 1620

******** ************************** ** *************** *****

Codon-optimized AAAAAGAAGAAGAAATACAAAACCAATGTGTAACTCGAG 1659
HPV-VP AAGAAGAAGAAGAAGTATAAGACTAATGTATAACTCGAG 1659

** *********** ** ** ** ***** *********
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성공확률
고 ←―――――――――→ 저

>450.T1_EU588991.1.P12_F : GACCAAGAGAAAACTCCAGCA
>450.T1_EU588991.1.P12_R : CCACTGTCTTCTGTTTCTGACC

>200.T1_GU371276.1.P06_F : TCGCATTAGAAGGACCAAGC
>200.T1_GU371276.1.P06_R : CGACGCACTTGTCTCTTGTC

>250.T1_AY008257.2.P07_F : TCGCATTAGAAGGACCAAGC
>250.T1_AY008257.2.P07_R : CTGGCTCAGAGGTTTCCATC

>250.T1_EU247528.1.P08_F : TGAAATTGCATTAGAAGGACCA
>250.T1_EU247528.1.P08_R : CCCTGACTCAGAGGTTTCCA

>250.T1_EU588991.1.P22_F : TCCACAAATGCAAGGTGAAA
>250.T1_EU588991.1.P22_R : TCATCATTGGTGCATCTCGT

>350.T1_AY008257.2.P10_F : TCGCATTAGAAGGACCAAGC
>350.T1_AY008257.2.P10_R : GAATGCATCGTTGGTGTTTT
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>300.T2_FJ410797.2.P32_F :
CCAATGCAGCTCTTATTGGAC
>300.T2_FJ410797.2.P32_R :
CACTTGGTCCAACACTTCCA

>450.T2_DQ002873.1.P30_F :
CAACCACGTATTTGCATTCAC
>450.T2_DQ002873.1.P30_R :
TCACTTGGTCCAACACTTCC

>250.T2_DQ002873.1.P38_F :
ACGGAAGTGTTGGACCAAGT
>250.T2_DQ002873.1.P38_R :
TTCGTCGTATCCGAATGATCT

>250.T2_FJ410797.2.P01_F :
CGGAGTGGAACGATCCTGTA
>250.T2_FJ410797.2.P01_R :
TTCTGCTAATCTGTCTCCACCA

>300.T2_DQ002873.1.P30_F :
CTCATTGGTCTCATGCCAAG
>300.T2_DQ002873.1.P30_R :
TGGTCCAACACTTCCGTATG

>350.T2_DQ002873.1.P37_F :
TGAAGAAGCTCACGTAACCAG
>350.T2_DQ002873.1.P37_R :
TTTCGTCGTATCCGAATGAT

>400.T2_DQ002873.1.P30_F :
GCAGCATACCAGACCAACG
>400.T2_DQ002873.1.P30_R :
TGGTCCAACACTTCCGTATG

>400.T2_FJ410797.2.P30_F :
CAGCATACCAGACAACTGACG
>400.T2_FJ410797.2.P30_R :
CACTTGGTCCAACACTTCCA

>250.T2_FJ410797.2.P35_F :
TTGGACCAAGTGACAATGGA
>250.T2_FJ410797.2.P35_R :
CGTCGTATCCGAATGTTCTGT

>350.T2_DQ002873.1.P24_F :
CGTGGGGTATGGACAACATA
>350.T2_DQ002873.1.P24_R :
TGGCGAATCTCTCAAGTCTG

>400.T2_DQ002873.1.P12_F :
ACCAGGAGAGAACTCCAGCA
>400.T2_DQ002873.1.P12_R :
CCCCTACCAGTTTACACTCAGC

>400.T2_DQ002873.1.P37_F :
ACGGAAGTGTTGGACCAAGT
>400.T2_DQ002873.1.P37_R :
CTCTGTGCATATGCTCTCTGG

>450.T2_DQ002873.1.P11_F :
TTGCATTACAAGAACCAAGCA
>450.T2_DQ002873.1.P11_R :
CCCCTACCAGTTTACACTCAGC

>450.T2_DQ002873.1.P22_F :
AACGGCAACAGTAACTCTGGA
>450.T2_DQ002873.1.P22_R :
TGGCGAATCTCTCAAGTCTG
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>400.T3_DQ458781.4.P03_F :
ACATCAGGGTGGAGAGATCC
>400.T3_DQ458781.4.P03_R :
ACACTGCTCGGTCCCTCTAA

>400.T3_DQ458781.4.P37_F :
GGTGGGCAAGGACTGAAGTA
>400.T3_DQ458781.4.P37_R :
GGTCTGCTTTGATTGCCTTC

>450.T3_DQ458781.4.P37_F :
CGAAGACGCTTATGTATGCAG
>450.T3_DQ458781.4.P37_R :
GGTCTGCTTTGATTGCCTTC

>350.T3_DQ458781.4.P02_F :
TCAGGGTGGAGAGATCCAGT
>350.T3_DQ458781.4.P02_R :
TCTGTCCCTCTGCTTGGAAT

>300.T3_DQ458781.4.P19_F :
CTAGCGCCAGTAACCAAGGA
>300.T3_DQ458781.4.P19_R :
TGGTCTCTTCTCCCTTTGGA

>300.T3_DQ458781.4.P34_F :
AGACATCCCAGCAGAAGGTG
>300.T3_DQ458781.4.P34_R :
CATTATACACATGGCGTGCAA

>350.T3_DQ458781.4.P13_F :
CACGCAAGAGCGACAAGATA
>350.T3_DQ458781.4.P13_R :
GGCGCTAGACAGTCCCATTA

>350.T3_EU346369.1.P29_F :
GCCAGACGAAGATCACATCA
>350.T3_EU346369.1.P29_R :
GGAGCACCTTCTGCTGGTAT

>350.T3_EU346369.1.P37_F :
TACTGGGGCATTCACACAGA
>350.T3_EU346369.1.P37_R :
TCTGCCTTGATTGCCTTCTT

>400.T3_DQ458781.4.P20_F :
CTAGCGCCAGTAACCAAGGA
>400.T3_DQ458781.4.P20_R :
TTTTGGCTCATGTCGTCGT

>400.T3_DQ458781.4.P38_F :
TACTGGGGCATTCACACAGA
>400.T3_DQ458781.4.P38_R :
GCTTCTGGTCCTCCTCACTG

>400.T3_EU346369.1.P02_F :
GAAAGGACAGAAGATTCAAAGGAA
>400.T3_EU346369.1.P02_R :
ATTCTGTCCCTCTGCTTGGA

>400.T3_EU346369.1.P28_F :
GCCAGACGAAGATCACATCA
>400.T3_EU346369.1.P28_R :
TCCTGCACACATAAGCGTCT

>450.T3_DQ458781.4.P03_F :
GAAAATTCAAAGGAAAGGGAAA
>450.T3_DQ458781.4.P03_R :
TTACACTGCTCGGTCCCTCT

>450.T3_DQ458781.4.P28_F :
CCATAAAAGTTGCAGGCATTG
>450.T3_DQ458781.4.P28_R :
CACCTTCTGCTGGGATGTCT

>450.T3_EU346369.1.P14_F :
CAGAGAACTAGCCACTGAAGAGC
>450.T3_EU346369.1.P14_R :
TGCATAGGTTAAGATTCCCCATA
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