<110> Cure
<120>
<130> Cuel
<160> 7

<170>
<210> 1

<211> 1758
<212> RNA
<213>

<220>
<223>

<400> 1
gggagaugua

uucuauccgc
gceccugguuc
gcugaguacu
acaaaucaca
ggcgeguuau
uugcucaaca
caaaaaauuu
ucuaaaacgg
cccgguuuua
cugaucauga
acugccugcg
gauacugcga
ggauauuuga
cugaggagcc

uucuucgcca

Vac GmbH

P154W01

caaagcuuac
uggaagaugg
cuggaacaau
ucgaaauguc
gaaucgucgu
uuaucggagu
guaugggcau
ugaacgugca
auuaccaggg
augaauacga
acuccucugg
ugagauucuc
uuuuaagugu
uauguggauu
uucaggauua

aaagcacucu

PatentIn version 3.5

Artificial Sequence

cauggaagac

aaccgcugga

ugcuuuuaca

cguucgguug

augcagugaa

ugcaguugcg

uucgcagccu

daaaaagcuc

auuucagucg

uuuugugcca

aucuacuggu

gcaugccaga

uguuccauuc

ucgagucguc

caagauucaa

gauugacaaa

2014012610
SEQUENCE LISTING

Photinus pyralis luciferase

gccaaaaaca
gagcaacugc
gaugcacaua
gcagaagcua
aacucucuuc
cccgegaacg
accguggugu
ccaaucaucc
auguacacgu
gaguccuucg
cugccuaaag
gauccuauuu
caucacgguu
uuaauguaua
agugcgcugc

uacgauuuau
Seite 1

uaaagaaagg

auaaggcuau

ucgaggugga

ugaaacgaua

aauucuuuau

acauuuauaa

ucguuuccaa

daadaaauuau

ucgucacauc

auagggacaa

gugucgcucu

uuggcaauca

uuggaauguu

gauuugaaga

uggugccaac

cuaauuuaca

Modified mRNA with decreased immunostimmulatory properties

ccecggegeca

gaagagauac

caucacuuac

ugggcugaau

gecgguguug

ugaacgugaa

aaagggguug

uaucauggau

ucaucuaccu

gacaauugca

gccucauaga

aaucauuccg

uacuacacuc

agagcuguuu

ccuauucucc

Ccgaaauugcu

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ucugguggcsg

ccagguauca

gaggggeaug

guggaucugsg

gguccuauga

aaggauggau

aucguugacc

uuggaaucca

gacgaugacg

acggaaaaag

ggaggaguug

aaaaucagag

guagaucuaa

addaaddaadaad

<210> 2

<211>

<212>
<213>

RNA

<220>

<223>

<400> 2
gggagaugua

uucuaccccc

gccecuggugce

gcggaguacu

accaaccacc

ggggeecucu

cugcugaacu

1758

cuccccucuc

ggcaaggaua

auaaaccggg

auaccgggaa

uuauguccgg

ggcuacauuc

gccugaaguc

ucuugcucca

ccggugaacu

agaucgugga

uguuugugga

agauccucau

addadaadaaa

adaaaaaa

Ccaaagcuuac

uggaggacgg

ccgggaccau

ucgagaugag

gcaucguggu

ucaucggcgu

ccaugggcau

uaaggaaguc

ugggcucacu

cgcggucggu

aacgcugggc

uuvauguaaac

uggagacaua

ucugauuaag

aCaccCccCaac

ucccgecgec

uuacgucgcc

cgaaguaccg

aaaggccaag

adaaadadaa

Artificial Sequence

cauggaggac

gaccgcggsc

cgccuucacg

cgugcgecug

cugcuccgag

ggCcggucgcc

cagccagccc

2014012610

g£888aagcgg

gagacuacau

aaaguuguuc

guuaaucaaa

aauccggaag

gcuuacuggg

uacaaaggcu

aucuucgacg

guuguuguuu

agucaaguaa

aaaggucuua

aagggcggaa

adadaadaadaa

gccaagaaca

gagcagcucc

gacgcccaca

gccgaggeca

aacagccugc

ccggccaacg

accguggugu
Seite 2

uugccaagag

cagcuauucu

cauuuuuuga

gaggcgaacu

cgaccCaacgc

acgaagacga

aucagguggc

caggugucgc

uggagcacgsg

caaccgcgaa

ccggaaaacu

agaucgccgu

adaaaadaaa

Photinus pyralis luciferase mRNA G/C-enriched

ucaagaaggg

acaaggccau

ucgaggucga

ugaagcggua

aguucuucau

acaucuacaa

ucgucuccaa

guuccaucug
gauuacaccc
agcgaagguu
gugugugaga
cuugauugac
acacuucuuc
ucccgcugaa
aggucuuccc
aaagacgaug
aaaguugcgc
cgacgcaaga
guaaccucua

aadadaaadaa

cceccgececg

gaagcgguac

caucaccuac

cggccucaac

gcccgugeug

cgagcgegas

gaaggggcuc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1758

60

120

180

240

300

360

420



cagaagaucc
agcaagacgg
ccgggguuca
cugaucauga
accgcgugceg
gacaccgcca
ggguaccuca
cuccgeuccc
uucuucgcca
agegecgess
cccgggaucc
gagggcgacg
gucgaccucg
gggcccauga

aaggacggcu
aucguggacc
cuggagucca
gacgacgacg
accgagaagg
ggcggesugs
aagauccgcg
guagaucuaa
aaaaaaaaaa
<210> 3
<211> 1758

<212> RNA
<213>

ugaacgugca

acuaccaggg

acgaguacga

acagcuccgg

ugcgcuucuc

uccugagcgu

ucugcggcuu

ugcaggacua

agagcacccu

cccecgeugag

gccagggcua

acaagcccgg

acaccggcaa

ucaugagcgg

ggcugcacuc

ggcugaagag

uccugcucca

cgggeggagcu

agaucgugga

uguucgucga

agauccucau

dadadaaaaaa

daaaaaaa

gaagaagcug

cuuccagucc

cuucgucccc

cagcacgggg

ccacgeccgg

cgugcccuuc

ccgegugguc

caagauccag

gaucgacaag

caaggaggug

cgggcugacc

cgcggugges

gacgeugegssg

cuacgucaac

cggggacauc

ccucaucaag

gcacccgaac

gcccgecgece

cuacguggcc

cgaggugccc

caaggccaag

aadaaaadaaa

Artificial Sequence

2014012610

ccgaucaucc

auguauaccu

gaguccuucg

cugcccaagg

gacccgaucu

caccacgggu

cugauguacc

agcgccceugce

uacgaccucu

ggcgageecyg

gagacgaccu

aagguggucc

gugaaccagc

aaccccgagg

gccuacuggg

uacaagggcu

aucuucgacsg

gugguggucc

agccagguca

aagggccuga

aagggcggca

daaaaaaaaa

Seite 3

agaagaucau

ucgugaccag

accgcgacaa

gcguggccecu

ucggcaacca

ucggcauguu

gguucgagga

ucgugcccac

ccaaccugca

ucgccaagcg

ccgccauccu

cguucuucga

ggggcegageu

CcCaccaacgc

acgaggacga

accagguggc

ccggggucgc

ucgagcacgg

cgaccgccaa

ccgggaagcu

agaucgccgu

adaaaadadaaa

caucauggac
ccaccucccc
gaccaucgcc
cccccaccgg
gaucaucccc
caccacgcug
ggagcuguuc
ccuguucucc
cgagaucgcg
guuccaccuc

gaucaccccc

ggccaaggug
gugcgugcge
ccucaucgac
gcacuucuuc
gcccgecgag
cggccugecc
caagaccaug
gaagcugcgce
ggacgegegsg
cugaggacua

adadadaaaaaaa

480

540

600

660

720

7890

840

9500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1758



<220>
<223>

<400> 3
gggagaugua

uucuaccccc

gccecucgucc

gccgaguacu

aCCaaccacc

ggcgeecucu

cuccucaacu

Cagaagaucc

uccaagaccg

cccggeuuca

cucaucauga

accgeccugeg

gacaccgcca

ggcuaccuca

cuccgcuccc

uucuucgcca

uccggegsces

cccggcaucc

gagggcgacg

gucgaccucg

ggccccauga

aaggacggcu

aucgucgacc

cucgagucca

caaagcuuac

ucgaggacgsg

ccggecaccau

ucgagauguc

gcaucgucgu

ucaucggcgu

ccaugggcau

ucaacgucca

acuaccaggg

acgaguacga

acuccuccgg

uccgcuucuc

uccucuccgu

ucugcggcuu

uccaggacua

aguccacccu

ccceecucuc

gccagggcua

acaagcccgg

acaccggcaa

ucauguccgg

ggcuccacuc

gccucaaguc

uccuccucca

cauggaggac

caccgecggc

cgccuucacc

cguccgeceuc

cugcuccgag

cgecegucgcec

cucccagccc

gaagaagcuc

cuuccagucc

cuucgucccc

cuccaccggc

ccacgccecgc

cguccccuuc

ccgegucguc

caagauccag

caucgacaag

caaggagguc

cggccucacc

cgcecgucggc

gacccucggc

cuacgucaac

cggcgacauc

ccucaucaag

gcaccccaac

2014012610

gccaagaaca
gagcagcucc
gacgcccaca
gccgaggeca
aacucccucc
cccgccaacg
accgucgucu
cccaucaucc
auguauaccu
gaguccuucg
cuccccaagg
gaccccaucu
caccacggcu
cucauguacc
uccgcccucc
uacgaccucu
ggcgaggcecg
gagaccaccu
aaggucgucc
gucaaccagc
aaccccgagg
gccuacuggg
uacaagggcu

aucuucgacg

Seite 4

Photinus pyralis luciferase mRNA C-enriched

ucaagaaggg
acaaggccau
ucgaggucga
ugaagcgcua
aguucuucau
acaucuacaa
ucgucuccaa
agaagaucau
ucgucaccuc
accgcgacaa
gecgucgeccu
ucggcaacca
ucggcauguu
gcuucgagga
ucguccccac
ccaaccucca
ucgccaageg
ccgccauccu
ccuucuucga
gcggegageu
ccaccaacgc
acgaggacga

accaggucgc

ccggegucge

ccececgecccc
gaagcgcuac
caucaccuac
cggccucaac
gcceguccuc
cgagcgcgag
gaagggccuc
caucauggac
ccaccucccc
gaccaucgcc
ccecccaccge
gaucaucccc
caccacccuc
ggagcucuuc
ccucuucucc
cgagaucgcc
cuuccaccuc
caucaccccc
ggccaagguc
cugcguccgce
ccucaucgac
gcacuucuuc
ccccgecgag

cggccucccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gacgacgacg
accgagaagg
gecggegucg
aagauccgcg
guagaucuaa
aaaaaaaaaa
<210> 4

<211>

<212>
<213>

RNA

<220>
<223>

<400> 4

1746

ccggegagceu

agaucgucga

ucuucgucga

agauccucau

aaddaaaaaa

dadaaaaa

ccececgecegec

cuacgucgcc

cgaggucccc

caaggccaag

adaaadaaaa

Artificial Sequence

gggagaaagc uuaccaugga ggacgccaag

cccecuggagg

gugcccggga

uacuucgaga

caccgcaucg

cucuucaucg

aacuccaugg

auccugaacg

accgacuacc

uucaacgagu

augaacagcu

ugcgugcegeu

gccauccuga

cucaucugceg

ucccugcagg

acgggaccgc

ccaucgccuu

ugagcgugeg

uggucugcuc

gcguggacgu

gcaucagcca

ugcagaagaa

agggcuucca

acgacuucgu

ccggcagcac

ucucccacgc

gcgucgugcec

gcuuccgegu

aCuacaagau

cggcgageag
caccgacgcc
ccuggccgag
cgagaacagc
cgcececgec
gcccaccgug
gcugcccauc
guccauguau
ccccgagucc
cgggeugecc
ccgggacccc
cuuccaccac

gguccugaug

ccagagcgcc

2014012610

gucgucgucc
ucccagguca
aagggccuca

aagggeggca

ddadaadaaaa

aacaucaaga
cuccacaagg
cacaucgagg
gccaugaégc
cugcaguucu
aacgacaucu
guguucgucu
auccagaaga
accuucguga
uucgaccgcg
aagggegugs
aucuucggca
ggguucggca
uaccgguucg

cugcucgugc

Seite 5

ucgagcacgg

ccaccgccaa

ccggcaagcu

agaucgccgu

adaddadaaa

Photinus pyralis luciferase G/C-enriched

agggccccge
ccaugaagcg
ucgacaucac
gguacggccu
ucaugcccgu
acaacgagcg
ccaagaaggg
ucaucaucau
ccagccaccu
acaagaccau
cccuccccca
accagaucau
uguucaccac
aggaggagcu

ccacccuguu

caagaccaug
gaagcuccgc
cgacgcccge
cugaggacua

aaaddaaaaa

ccccuucuac
guacgcccug
cuacgccgag
caacaccaaé
gcuggggscc
ggagcugcug
gcuccagaag
ggacégcaag
cccucccggg
cgccecugauc
ccggaccgcec
ccccgacacc
ccugggguac
guuccuccgce

cuccuucuuc

1500

1560

1620

1680

1740

1758

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gccaagagcea
ggggcceecuc
auccgccagg
gacgacaagc
cucgacaccg
augaucauga
ggcuggcugc
gaccggcuga
uccauccugc
gacgecggss
aaggagaucg
gugguguucg
cgcgagaucc
cuaaaaaaaa
aaaaaa
<210> 5
<211>

<212>
<213>

RNA

<220>

223>

<400> 5
ggagaaagcu

cccucgagga

uccccggeac

acuucgagau

accgcaucgu

ucuucaucgg

1745

cccugaucga
ugagcaagga
gcuacgggcu
ccggegecegu
gcaagacccu
gcggcuacgu
acuccgggga
agagccucau
uccagcaccc
agcugcccgc
uggacuacgu
ucgacgaggu
ucaucaaggc

daaadaaaaaa

uaccauggag
cggcaccgcec
caucgccuuc
guccguccgce
cgucugcucc

cgucgccguc

caaguacgac

gguggegcgag

gaccgagacc

ggggaaggug

ggggegugaac

caacaacccc

caucgccuac

caaguacaag

Caacaucuuc

cgccgugsgusg

ggccagccag

gcccaagggce

caagaagggc

daaadaadaaa

Artificial Sequence

gacgccaaga

ggcgageage

accgacgcecc

cucgccgagg

gagaacuccc

gcececcegeca

2014012610

cucuccaacc

gccgucgeca

accuccgcca

guccccuucu

cagcgeeece

gaggccacca

ugggacgagsg

ggcuaccagg

gacgecegggsg

guccucgagc

gucaccaccg

cugaccggga

ggcaagaucg

adaadaaaaa

acaucaagaa
uccacaaggc
acaucgaggu
ccaugaagcg
uccaguucuu

acgacaucua

Seite 6

ugcacgagau

agcgguucca

uccugaucac

ucgaggccaa

agcugugcgu

acgcccucau

acgagcacuu

uggcccccge

ucgccggecu

acggcaagac

ccaagaagcu

agcuggacgc

ccgucugagg

adaaaaaaaa

Photinus pyralis luciferase C-enriched

gggcececgec

caugaagcgc

cgacaucacc

cuacggccuc

caugcccguc

caacgagcgc

cgccageggce

ccuccccggsg

ccccgagggce

gguggucgac

gcgegggccc

cgacaaggac

cuucaucgug

cgagecuggag

gcccgacgac

caugaccgag

gcgcgecses

ccggaagauc

acuaguagau

daaaaaaaaaad

cccuucuacc

uacgcccucg

uacgccgagu

aacaccaacc

cucggcegecc

gagcuccuca

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1746

60

120

180

240

300 .

360



acuccauggg

uccucaacgu

ccgacuacca

ucaacgagua

ugaacuccuc

gcguccgcuu

ccauccucuc

ucaucugcgg

cccuccagga

ccaaguccac

gcgeecceccu

uccgccaggsg

acgacaagcc

ucgacaccgg

ugaucauguc

gcuggcucca

accgccucaa

ccauccuccu

acgccggega

aggagaucgu

ucgucuucgu

gcgagauccu

uaaaaaaaaa

daaaaa

<2106> 6
<211> 2035

caucucccag

ccagaagaag

gggcuuccag

cgacuucguc

cggcuccacc

cucccacgcc

cgucgucccc

cuuccgcguc

Cuacaagauc

ccucaucgac

cuccaaggag

cuacggccuc

cggcgceceguc

caagacccuc

cggcuacguc

cuccggcgac

gucccucauc

ccagcacccc

gcuccccgec

cgacuacguc

cgacgagguc

caucaaggcc

dadaaaaaaaa

cccaccgucg

cuccccauca

uccauguaua

cccgaguccu

ggeccucccca

cgcgacccca

uuccaccacg

guccucaugu

caguccgccc

aaguacgacc

gucggcgags

accgagacca

ggcaaggucg

ggcgucaacc

aacaaccccg

aucgccuacu

aaguacaagg

aacaucuucg

gccgucgucg

gccucccagg

cccaagggcc

aagaaggecg

daaaaaaaaa

2014012610

ucuucgucuc
uccagaagau
ccuucgucac
ucgaccgcga
agggcgucgce
ucuucggcaa
gcuucggcau
accgcuucga
uccucguccc
ucuccaaccu
ccgucgccaa
ccuccgccau
uccccuucuu
agcgeggega
aggccaccaa
gggacgagga
gcuaccaggu
acgccggegu
uccucgagca
ucaccaccgc
ucaccggcaa
gcaagaucgc

adaaaadaaaa

Seite 7

caagaagggc

caucaucaug

cucccaccuc

Caagaccauc

ccucccccac

ccagaucauc

guucaccacc

ggaggagcuc

cacccucuuc

ccacgagauc

gcgcuuccac

ccucaucacc

cgaggccaag

gcucugcguc

cgcccucauc

cgagcacuuc

cgceccecgece

cgcecggecuc

cggcaagacc

caagaagcuc

gcucgacgcec

cgucugagga

dadaaaaaaaaa

cuccagaaga

gacuccaaga

ccceecggeu

gcccucauca

cgcaccgccu

cccgacaccg

cucggcuacc

uuccuccgcu

uccuucuucg

gccuccggceg

cuccccggea

cCccgagegscsg

gucgucgacc

cgecggeccca

gacaaggacg

uucaucgucg

gagcucgagu

cccgacgacg

augaccgaga

cgcgecegece

CgCaagaucc

cuaguagauc

adaadaaaaad

420

480

540

600

660

720

780

840

900

960

1020

1080

1149

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1745



<212>
<213>

RNA
<220>
<223>

<400> 6
gggecgeuge

acgccaagaa
gcgagcagceu
cggacgccca
uggccgaggce
agaacagccu
ccceggecaa
ccaccguggu
ugécgaucau
ccauguauac
ccgaguccuu
ggcugcécaa
gggacccgau
uccaccacgg
uccugaugua
agagcgcccu
aguacgaccu
ugggcgagsc
ccgagacgac
ggaaggugsu
gggugaacca
acaaccccga

ucgccuacug

cuacggaggu

caucaagaag

ccacaaggcc

caucgagguc

caugaagcgg

gcaguucuuc

cgacaucuac

guucgucucc

ccagaagauc

cuucgugacc

cgaccgcgac

gggcguggec

cuucggcaac

guucggcaug

ccgguucgag

gcucgugccc

cuccaaccug

cgucgccaag

cuccgccauc

cccguucuuc

gcgegegecgasg

ggccaccaac

ggacgaggac

Artificial Sequence

ggcagccauc

ggccccgecc

augaagcggu

gacaucaccu

uacggccuca

augcccgugc

aacgagcCcgsgs

aagaagggsgc

aucaucaugg

agccaccucc

aagaccaucg

cucccccacc

cagaucaucc

uucaccacgc

gaggagcugu

acccuguucu

cacgagaucg

cgguuccacc

cugaucaccc

gaggccaagg

cugugcgugc

gcccucaucg

gagcacuucu

2014012610

uccuucucgg
cguucuaccc
acgcccuggu
acgcggagua
acaccaacca
ugggggcccu
agcugcugaa
uccagaagau
acagcaagac
cccecgggguu
cccugaucau
ggaccgegug
ccgacaccgc
ugggguaccu
uccuccgceuc
ccuucuucgc
cgagcgecgg
uccccgggau
ccgagggcega
uggucgaccu
gecgggeecau

acaaggacgg

ucaucgugga
Seite 8

Photinus pyralis luciferase G/C-enriched

caucaagcuu

ccuggaggac
gcecgggacc
cuucgagaug
ccgcaucgug
cuucaucggc
cuccaugggc
ccugaacgug
ggacuaccag
caacgaguac
gaacagcucc
cgugcgcuué
cauccugagc
caucugcggc
ccugcaggac
caagagcacc
ggcccegeug

ccgccagggc

cgacaagccc
cgacaccggc
gaucaugagc
cuggcugcac

ccggcugaag

accauggagg

gggaccgegs

aucgccuuca

agcgugcgcc

gucugcuccg

guggcggucg

aucagccagc

cagaagaagc

ggcuuccagu

gacuucgucc

ggcagcacgg

ucccacgccc

gucgugcccu

uuccgcgugg

uacCaagaucc

cugaucgaca

agCaaggagsg

uacgggcuga

:4:49 48 24401 244

aagacgcugg

ggcuacguca

uccggggaca

agccucauca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



aguacaaggg

acaucuucga

ccgugguggu

ccagccaggu

ccaagggccu

agaaggecee

uaccaugaga

ucguuggugu

cuuuucucug

adaaaaaaaa

CCcccececececce

<210> 7

<211>

<212>
<213>

RNA

<220>

<223>

<400> 7
gggecgcugc

acgccaagaa

gcgagcagcu

ccgacgccca

ucgccgaggc

agaacucccu

cccccgcecaa

ccaccgucgu

uccccaucau

ccauguauac

2035

cuaccaggug

cgcegggguc

ccucgagcac

cacgaccgcc

gaccgggaag

caagaucgcc

dauaagagaaa

aaagccaaca

ugcuucaauu

adadadaaaaa

cccececcececcce

cuacggaggu

caucaagaag

ccacaaggcc

caucgagguc

caugaagcgc

ccaguucuuc

cgacaucuac

cuucgucucc

cCagaagauc

cuucgucacc

gecgeeegeceg

geceggecugce

ggcaagacca

aagaagcugc

cuggacgcgc

gucugaggac

gaaaaugaag

cccugucuaa

aadUuaaaaaau

daddaaaaaa

CcCCCCCCaaa

Artificial Sequence

ggcagccauc

ggceceegecc

augaagcgcu

gacaucaccu

uacggccuca

augcccgucc

aacgagcgcg

aagaagggcc

aucaucaugg

ucccaccucc

2014012610

agcuggaguc

ccgacgacga

ugaccgagaa

gcgecgegesu

ggaagauccg

uagugcauca

aucaauagcu

adaacCauaaa

ggaaagaacc

adadaaaadaa

ggcucuuuuc

uccuucucgg

ccuucuaccc

acgcccucgu

acgccgagua

acaccCaacca

ucggcgeccu

agcuccucaa

uccagaagau

dacuccCaagac

ccceeggeuu
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cauccugcuc

cgcggeegag

ggagaucgug

gguguucguc

cgagauccuc

cauuuaaaag

uauucaucuc

uuucuuuaau

uagaucuaaa

aaaaaadaaaa

agagccacca

Photinus pyralis luciferase C-enriched

caucaagcuu

ccucgaggac

cceceggeacce

cuucgagaug

ccgcaucguc

cuucaucggce

cuccaugggc

ccucaacguc

cgacuaccag

Caacgaguac

cagcacccga

cugcccgecg

gacuacgugg

gacgaggugc

aucaaggcca

caucucagcc

uuuuucuuuu

cauuuugccu

ddadaaaddaaa

augcaucccc

gaauu

accauggagg

ggcaccgecg

aucgccuuca

uccguccgcc

gucugcuccg

gucgccgucg

aucucccagc

cagaagaagc

ggcuuccagu

gacuucgucc

1449
1500
1560
1620
1680
1740
1800
1860
1920
1980

2035

60
120
180
240
300
360
420
480
540

600



ccgaguccuu

gccuccccaa

gcgaccccau

uccaccacgg

uccucaugua

aguccgcccu

aguacgaccu

ucggcgaggc

ccgagaccac

gcaaggucgu

gcgucaacca

acaaccccga

ucgccuacug

aguacaaggg

acaucuucga

ccgucgucgu

ccucccaggu

ccaagggccu

agaagggces

uaccaugaga

ucguuggugu

cuuuucucug

dadaddadaaad

cccececcccce

cgaccgcgac

gggcgucgcec

cuucggcaac

cuucggcaug

ccgcuucgag

ccucgucccc

cuccaaccuc

cgucgccaag

cuccgccauc

ccccuucuuc

gcgeggegag

ggccaccaac

ggacgaggac

cuaccagguc

cgcecggeguc

ccucgagcac

caccaccgec

caccggcaag

caagaucgcc

auaagagaaa

aaagccaaca

ugcuucaauu

aaaaadaaaaa

ccccccececcce

aagaccaucg
cucccccacc
cagaucaucc
uucaccaccc
gaggagcucu
acccucuucu
cacgagaucg
cgcuuccacc
cucaucaccc
gaggccaagg
cucugcgucc
gcccucaucg
gagcacuucu
gcececgecg
gceggeeucc
ggcaagacca
aagaagcucc
cucgacgccc
gucugaggac
gaaaaugaag
cccugucuaa
aauaaaaaau
aaaaaaaaaa

cccccccaaa

2014012610

cccucaucau

gcaccgccug

ccgacaccgce

ucggcuaccu

uccuccgcuc

ccuucuucgc

ccuccggegg

uccccggcau

CCgagggcga

ucgucgaccu

gcggecccau

acaaggacgg

ucaucgucga

agcucgaguc

ccgacgacga

ugaccgagaa

geggegecgu

gcaagauccg

uagugcauca

aucaauagcu

daaadaacCauaaa

ggaaagaacc

ddaaaaadaaa

ggcucuuuuc

gaacuccucc

cguccgcuuc

cauccucucc

caucugcggce

ccuccaggac

caaguccacc

cgcccceccuc

ccgccagggce

cgacaagccce

cgacaccggc

gaucaugucc

cuggcuccac

ccgccucaag

cauccuccuc

cgccggcegag

ggagaucguc

cgucuucguc

cgagauccuc

cauuuaaaag

uauucaucuc

uuucuuuaau

uagaucuaaa

ddaaaaaaaa

agagccacca
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ggcuccaccg

ucccacgccc

gucguccccu

uuccgcgucg

uacaagaucc

cucaucgaca

uccaaggagg

uacggccuca

ggcgecgucg

aagacccucg

ggcuacguca

uccggcgaca

ucccucauca

cagcacccca

cucccegeeg

gacuacgucg

gacgaggucc

aucaaggcca

caucucagcc

uuuuucuuuu

cauuuugccu

adaadaaaaa

augcaucccc

gaauu

660
720
780
840
900
960
1020
1080
1140
1200>
1260
1320
1380
1440
1500
1560
1620
1680

1740

- 1800

1860

1920

1980

2035



