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ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTARTCTTACAACC
ATGTTCGTGTTTCTGGTGCTGCTGCCTCTGGTGAGCTCCCAGTGCGTGAACCTGACCACA
Kkkkk Kk KEKEK KK K KKK KK Kk KkKHK Kk KK KK KK KK

AGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGAC
AGGACCCAGCTGCCCCCTGCCTATACCAATTCCTTCACACGGGGCGTGTACTATCCCGAC
Kk Kk KK K KKKKRKKK KK KK KKKKK KXKKKKKK KX KK KK KK KK KAK

AAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCC
AAGGTGTTTAGATCTAGCGTGCTGCACTCCACACAGGATCTGTTTCTGCCTTTCTTTTCT

Kk Kk Kk KRRRR Kk ok Kk KK Kk KKAKRE KKKk K KRKKKAERNAK

AATGTTACTTGGTTCCATGCTATACATGTCTCTGGGACCAATGGTACTARGAGGTTTGAT
AACGTGACCTGGTTCCACGCCATCCACG' GCGGCACCAATGGCAC, GCGGTTCGAC

AACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGARGTCTAACATA
AATCCAGTGCTGCCCTTTAACGATGGCGTGTACTTCGCCTCCACCGAGAAGTCTAACATC

Kk ok Kk Kk Rk KRKKE KKKEE KK Kk KX KK KKKEK KREKKKAAKH KKK

ATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGACCCAGTCCCTACTTATTGTT
ATCAGAGGCTGGATCTTTGGCACCACACTGGACAGCARGACACAGTCCCTGCTGATCGTG
B L L L L LI e —— KKKEK KKK KKHE KK KK KK

AATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTT
AACAATGCCACCAACGTGGTCATCAAGGTGTGCGAGTTCCAGTTTTGTAATGATCCATTC

T T O T rrra—

TTGGGTGTTTATTACCACAAAAACAACAAARAGTTGGATGGAAAGTGAGTTCAGAGTTTAT
CTGGGCGTGTACTATCACAAGAACAATAAGTCTTGGATGGAGAGCGAGTTTCGCGTGTAT

e T

TCTAGTGCGRATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAA
TCCTCTGCCAACAATTGCACATTTGAGTACGTGTCCCAGCCCTTCCTGATGGACCTGGAG

GGRARACAGGGTAATTTCARARATCTTAGGGAATTTGTGTTTAAGAATATTGATGGTTAT
GGCARGCAGGGCAATTTCARGAACCT! TTCGTGTTT. TATCGATGGCTAC
Kk ok KRRKK RKRKRKKK KK KK KKK KK KRKRKK AR KRR KEKEK Kk

TTTAAAATATATTCTAAGCACACGCCTATTAATTTAGTGCGTGATCTCCCTCAGGGTTTT
TTCARGATCTACTCCAAGCACACCCCARTCARCCTGGTGCGCGACCTGCCACAGGGCTTC
Kk Kk KK KK Kk KRKKFKKK KK KK KK K KKKKK KK KK KK KKKKK KK

TCGGCTTTAGAACCATTGGTAGATTTGCCAATAGGTATTAACATCACTAGGTTTCAAACT
TCTGCCCTGGAGCCACTGGTGGATCTGCCCATCGGCATCAACATCACCCGGTTTCAGACA

N L T R o —m———

TTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCT
CTGCTGGCCCTGCACAGAAGCTACCTGACACCAGGCGACAGCTCCTCTGGATGGACCGCA

K Kk kA Kk KkEAAE KK kkAE KK kE AE Kk kk kA REkAE AK

GGTGCTGCAGCTTATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTARRATATAAT
GGAGCAGCAGCCTACTATGTGGGCTATCTGCAGCCCAGGACCTTCCTGCTGAAGTACAAC
Kokk kRAAE KK KKKARAKE KKKEA Kk Kk KEKKFK KK KX K KK KA KK

GRRAATGGARCCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAARCARAG
GAGAATGGCACCATCACAGACGCAGTGGATTGCGCACTGGACCCCCTGTCTGAGACCAAG
Kok kKK KkKRk KKKKK KK KK KK Kk KKKKK KKKKE KK KK KK KK KAk

TGTACGTTGAAATCCTTCACTGTAGAARAAGGAATCTATCARACTTCTAACTTTAGAGTC
TGTACACTGRAGAGCTTTACCGTGGAGAAGGGCATCTATCAGACAAGCARTTTCAGGGTG

KkkkKk  KAKK KKK KK kK KK KK Kk KXKKKKKK KX X% Kk Kk k%

CAACCAACAGAATCTATTGTTAGATTTCCTAATATTACARACTTGTGCCCTTTTGGTGAA
CAGCCTACCGAGTCCATCGTGCGCTTTCCCAATATCACAAACCTGTGCCCTTTTGGCGAG

Kk Rk Ak KK Kk K% K kkkAE KRRk KERKAK KAARARRAKKAEE KK

GTTTTTAACGCCACCAGATTTGCATCTGTTTATGCTTGGAACAGGARGAGAATCAGCAAC
GTGTTCAACGCAACCAGGTTCGCAAGCGTGTACGCATGGAATAG \GCGCATCTCCAAC

TGTGTTGCTGATTATTCTGTCCTATATAATTCCGCATCATTTTCCACTTTTARGTGTTAT
TGCGTGGCCGACTATTCTGTGCTGTACAACAGCGCCTCCTTCTCTACCTTTARAGTGCTAT

Kk Rk Kk KKRRKKKE KK Kk KK KKK KK KK KK KK KRKKKKKE KKK

GGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTACTAATGTCTATGCAGATTCATTT
GGCGTGAGCCCCACAAAGCTGAATGACCTGTGCTTTACCAACGTGTACGCCGATTCCTTC
Kk Kk Kk Kk KK K KKKEK KK KKKKXRKE KK KK KK KK KKKKK KK

GTAATTAGAGGTGATGAAGTCAGACAAATCGCTCCAGGGCARACTGGARAGATTGCTGAT
GTGATCAGGGGCGACGAGGTGCGCCAGATCGCACCAGGACAGACAGGCAAGATCGCAGAC
* *x kK k% * xk * ok Kk kK KRk *

TATAATTATAAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAAT
TACAATTATAAGCTGCCTGACGATTTCACCGGCTGCGTGATCGCCTGGAACTCTAACAAT

Kk KRKAKEKRRE ok KK KK KAKAE KK KKKKARRK Kk AR KRAKE RARRAKKAE

CTTGATTCTAAGGTTGGTGGTAATTATAATTACCTGTATAGATTGTTTAGGAAGTCTAAT
CTGGATAGCAAAGTGGGCGGCAACTACAATTATCTGTACCGGCTGTTTAGAAAGTCTAAT

Kk Rk Kk Rk KA Kk Kk KA KKRKE KRAKE K AXAKEKE KEAERREKE

CTCARACCTTTTGAGAGAGATATTTCARCTGAAATCTATCAGGCCGGTAGCACACCTTGT
CTGAAGCCATTCH TCTCCACAGAGATCTACCAGGCCGGCTCTACCCCCTGC
Kk Kk KK KK KKKKK KK kK KK KK KK KXKKE KKKKAK KK Kk xRk Kk

TGGTGTTGAAGGTTTTAATTGTTACTTTCCTTTACAATCATATGGTTT CCCACT
AATGGCGTGGAGGGCTTTAACTGTTATTTCCCTCTGCAGAGCTACGGCTTCCAGCCARCA
KkEKK KK KK Kk KAKKK KKKKE KK KKK K KX Kk Kk KEAKE KK KX

AATGGTGTTGGTTACCAACCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCA
AACGGCGTGGGCTATCAGCCCTACCGCGTGGTGGTGCTGTCTTTTGAGCTGCTGCACGCA

Kk kK Kk KK Kk K% Kk KKk K KK Kk KE KK KKKERRKK KE KR KK KAK

CCAGCAACTGTTTGTGGACCTARAAAGTCTACTAATTTGGTTAARAACARATGTGTCAAT
CCTG CAGTGTGCGGAC CCAATCTGGTG. CAAGTGCGTGAAC

TTCARCTTCRAATGGTTTAACAGGCACAGGTGTTCTTACTGAGTCTARCARARAGTTTCTG
TTCAACTTCAACGGACTGACCGGCACAGGCGTGCTGACCGAGTCCAACAAGAAGTTCCTG

Kokk kKA AKE Kk K Kk RRKKAREK Kk KK KK KKKKE KRKKE KEAKK KAk

CCTTTCCAACAATTTGGCAGAGACATTGCTGACACTACTGATGCTGTCCGTGATCCACAG
CCTTTTCAGCAGTTCGGCAGGGACATCGCAGATACCAC: GCCGTGCGCGACCCTCAG
Kok KK Kk Kk KKKKK KKKKK KK Kk KK KK KK KK KK KK KK KK KK

ACACTTGAGATTCTTGACATTACACCATGTTCTTTTGGTGGTGTCAGTGTTATAACACCA
ACCCTGGAGATCCTGGATATCACACCATGCTCCTTCGGCGGCGTGTCTGTGATCACACCA

Kk Kk KEKRKK Kk KX KK KKKKRNKK Kk KX KK Kk KX KKK KK KKKKAK

GGAACAAATACTTCTAACCAGGTTGCTGTTCTTTATCAGGATGTTAACTGCACAGAAGTC
GGCACCAATACAAGCAACCAGGTGGCCGTGCTGTATCAGGACGTGAATTGTACCGAGGTG
Kk ok AEAEE KAREARE KA KKk AEARE [P — *x

CCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTGGCGTGTTTATTCTACAGGTTCT
CCCGTGGCAATCCACGCAGATCAGCTGACCCCTACATGGCGGGTGTACTCTACCGGCAGC

AATGTTTTTCAARCACGTGCAGGCTGTTTAATAGGGGCTGAACATGTCARCAACTCATAT
AACGTGTTCCAGACAAGAGCAGGATGCCTGATCGGAGC CACGTGAACAATAGCTAT
Kk Kk Kk Kk KKK K KRKKK KK K Kk KX Kx KK KK KK KKKAK *okx

GAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAGTTATCAGACTCAGACTAATTCT
GAGTGCGACATCCCTATCGGCGCCGGCATCTGTGCCTCCTACCAGACCCAGACARACTCC
KkkK KKK KK KK KK KX KK KK XK KK KK KKEKK KEAKE KK KK
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CCTCGGCGGGCACGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGGT
GGTCTGTGGCAAGCCAGTCCATCATCGCCTATACCATGAGCCTGGGC

GCAGAAAATTCAGTTGCTTACTCTAATAACTCTATTGCCATACCCACARATTTTACTATT
GCCGAGAATTCCGTGGCCTACTCCAACAATTCTATCGCCATCCCTACCAACTTCACAATC
Kk ok KRKKK KKk KK KKKKK KK KK KKKAK KKKKK KK KK KK KK KK Kk

AGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAAGACATCAGTAGATTGTACAATG
TCCGTGACCACAGAGATCCTGCCAGTGAGCATGACCAAGACATCCGTGGACTGCACAATG
Kk KKKKKKKK Kk KK KEKHKK KKK KKKKKKAKIK KK KK KK KKK

TACATTTGTGGTGATTCAACTGAATGCAGCAATCTTTTGTTGCAATATGGCAGTTTTTGT
TATATCTGTGGCGATTCCACCGAGTGCTCTAACCTGCTGCTGCAGTACGGCTCTTTTTGT

Kk kK KEKRKK KKEAKR KK Kk KK Kk KX Kk KR Kk KAk KEKKEKEE

ACACRATTAAACCGTGCTTTAACTGGAATAGCTGT TGAACAAGACARRRACACCCARGAR
ACCCAGCTGAATAGAGCCCTGACAGGCATCGCCGTGGAGCAGG GAACACACAGG.

GTTTTTGCACAAGTCAARCAAATTTACAARACACCACCAATTAARGATTTTGGTGGTTTT
GTGTTCGCCCAGGT GCAGATCTAC, CCCCACCCATC. GACTTTGGCGGCTTC

Kk Rk Kk Kk Rk KK Kk kK KAKKK Kk KXKKK KK KK KK KKKKE KK Kk

AATTTTTCACAAATATTACCAGATCCATCAARACCAAGCAAGAGGTCATTTATTGARGAT
AACTTCAGCCAGATCCTGCCCGATCCTAGCARGCCATCCRAGCGGTCTTTTATCGAGGAC
*k ek Kk KKk KK KxKRK Kk Kk KKK KKK KKK KK

CTACTTTTCAACARAGTGACACTTGCAGATGCTGGCTTCATCAAACAATATGGTGATTGC
CTGCTGTTCAACAAGGTGACCCTGGCCGATGCCGGCTTCATCAAGCAGTATGGCGATTGC
Kk Kk KERKKEEK KRKKK kK KK KKK AXAKKKKKKAR KK KKAXE K AKKAK

CTTGGTGATATTGCTGCTAGAGACCTCATTTGTGCACAARAGTTTAACGGCCTTACTGTT
CTGGGCGACATCGCCGCCAGAGACCTGATCTGTGCCCAGAAGTTTAATGGCCTGACCGTG
*

Kk kk Kk KK Kk K% KRRKAKAE KK KKEAE KK KKKARAAK KEKKE KK K

TTGCCACCTTTGCTCACAGATGAAATGATTGCTCAATACACTTCTGCACTGTTAGCGGGT
CTGCCTCCACTGCTGACAGATGAGATGATCGCCCAGTACACATCTGCCCTGCTGGCAGGE!

ACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGCATTACARATACCATTTGCTATG
ACCATCACAAGCGGATGGACCTTCGGCGCAGGAGCCGCCCTGCAGATCCCCTTTGCCATG

Ek ok x Kk KKK RRKKE Kk KKKKE KK KK K KK Kk KK KxKEK KAX

CAAATGGCTTATAGGTTTAATGGTATTGGAGTTACACAGAATGTTCTCTATGAGAACCAR
CAGATGGCCTATCGGTTCARCGGCATCGGCGTGACCCAGRATGTGCTGTACGAGRACCAG
Kk KKKKK KKK KKK KK KK KK KK KK KK KKKKKKKK KK KK KEKHKKKK

ARATTGATTGCCAACCAATTTAATAGTGCTATTGGCARAATTCAAGACTCACTTTCTTCC
AAGCTGATCGCCAATCAGTTTAACTCCGCCATCGGCAAGATCCAGGACTCTCTGAGCTCC

Kk kkkE KRKKK KK KR KRR Kk Kk KERKK Kk KX KKKKE KK .

ACAGCAAGTGCACTTGGAAAACTTCAAGATGTGGTCAACCAAAATGCACAAGCTTTAAAC
ACAGCAAGCGCCCTGGGCAAGCTGCAGGATGTGGTGAATCAGAACGCCCAGGCCCTGAAT
P Kk Rk Kk ok KR

KRRk AE K

Kk Rh AKEARERK KK KA KK

ACGCTTGTTAAACARCTTAGCTCCAATTTTGGTGCAATTTCAAGTGTTTTARATGATATC
ACCCTGGTGAAGCAGCTGTCTAGCAACTTCGGCGCCATCTCCTCTGTGCTGAATGATATC

Kk Rk xRk Rk kX D T I i T T

CTTTCACGTCTTGACAARGTTGAGGCTGARGTGCAAATTGATAGGTTGATCACAGGCAGA
CTGAGCAGGCTGG: GGTGGAGGCAGAGGTGCAGATCGACCGGCTGATCACAGG
*x KKK kkKK KK KRKRK KK KKRKE KK KK KK KRR KKK KKKk

CTTCAAAGTTTGCAGACATATGTGACTCAACAATTAATTAGAGCTGCAGARATCAGAGCT
CTGCAGTCCCTGCAGACCTACGTGACACAGCAGCTGATCAGGGCAGCAGAGATCAGGGC
. KkkKKKE KK KKKKK KX KK K KK KK KK ANKKK KKK KK

TCTGCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGTACTTGGACAATCAAAAAGAGTT
TCTGCCAATCTGGCCGCCACCAAGATGAGCGAGTGCGTGCTGGGCCAGTCCAAGAGAGTG

Kkkkk KKAKK Kk K% KK Kk KR KKKAKE KK Kk KX Kk Kk KA KAkEE

GATTTTTGTGGARAGGGCTATCATCTTATGTCCTTCCCTCAGTCAGCACCTCATGGTGTA
GACTTTTGTGGCAAGGGCTATCACCTGATGAGCTTCCCACAGTCCGCCCCTCACGGAGTG

GTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAARAGRACTTCACAACTGCTCCTGCC
GTGTTTCTGCACGTGACCTACGTGCCAGCCCAG TTCACC. CACCAGC.

Kk ok KAKK KKK KK KK KK KK Kk KX KRKKKKRAKKK KK KK KK Kk

ATTTGTCATGATGGRARAGCACACTTTCCTCGTGAAGGTGTCTTTGTTTCARATGGCACA
ATCTGCCACGATGGCRAGG CTTTCCT. TGTTCGTGAGCAACGGCAC!
Kk Kk KK KEKKK KK KKKKKKEKKKKH K KK KK KK KK KK Kk xRk

CACTGGTTTGTAACACARAGGAATTTTTATGAACCACAARATCATTACTACAGACAACACA
CACTGGTTTGTGACACAGCGCAATTTCTACGAGCCACAGATCATCACCACAGACAATACA

KREKKKKKAKK KKK K KKKEE KK Kk KXAKK KAKEX Kk KKKXAAKK AKX

TTTGTGTCTGGTAACTGTGATGTTGTAATAGGAATTGTCAACAACACAGTTTATGATCCT
TTCGTGTCCGGCAACTGTGACGTGGTCATCGGCATCGTGAACAATACCGTGTATGATCCT

Kk kkkAE KK RKEKRARK Kk KA KK kk AKE KK KKK Kk Kk RAKRAKEAE

TTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACA
CTGCAGCCAGAGCTGGACTCTTTTAAGGAGGAGCTGGATAAGTACTTCAAGAATCACACC

TCACCAGATGTTGATTTAGGTGACATCTCTGGCATTAATGCTTCAGTTGTARACATTCAR
AGCCCCGACGTGGATCTGGGCGACATCTCTGGCATCAATGCCAGCGTGGTGAACATCCAG
Kk Rk Kk KKK kKK KKK RKKAKAKHKE KA KK Kk Rk KKK KK

AAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTTARATGAATCTCTCATCGATCTC
AAGGAGATCGACAGGCTGAACGAGGTGGCCARGAATCTGRACGAGTCCCTGATCGATCTG
Kk Kk KK KKK K KK KK KKKEKK KKKKKKKAK K KK KK KK KK KKKHKKKK

CAAGAACTTGGARAGTATGAGCAGTATAT. TGGCCATGGTACATTTGGCTAGGTTTT
CAGGAGCTGGGCAAGTATGAGCAGTACATCAAGTGGCCCTGGTATATCTGGCTGGGCTT

Kk Kk Ak KKRAKKKRARKAKK KA KK KKKKE KAKKK KX KRKKE KX KK

ATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTATGCTTTGCTGTATGACCAGTTGC
ATCGCCGGCCTGATCGCCATCGTGATGGTGACCATCATGCTGTGCTGTATGACAAGCTGC

Kk ok AAE Kkhk KRAKK kk KAKRAKKE AE KAkAK ARARRAKAARE KK KAE

TGTAGTTGTCTCAAGGGCTGTTGTTCTTGTGGATCCTGCTGCARRTTTGATGAAGACGAC
TGTTCCTGCCTGAAGGGCTGCTGTTCT TGTGGCAGCTGCTGTAAGTTTGATGAGGACGAT
Kk w Rk

KkE KE Kk KRR KKE KKKAAREKFKE  KREKEK KK KREKAK

TCTGAGCCAGTGCT TCAAATTACATTACACAT, 3822
AGCGAGCCTGTGCTGAAGGGCGTGAAGCTGCACTACACCTAA 3822

Kokkkk REKKKK Kk KK KK KK K KK KKKKK KkK
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ATGTTCGTGTTCCTGGTGCTGCTGCCTCTGGTGTCCAGCCAGTGTGTGAACCTGACCACC
ATGTTCGTGTTCCTGGTGCTGCTGCCCCTGGTGAGCAGCCAGTGCGTGAACCTGACCACC

ATGTTCGTGTTTCTGGTGCTGCTGCCTCTGGTGAGCTCCCAGTGCGTGAACCTGACCACA
sokskokokokoRoRoR Rk kokokokokokok kKRR Rk ok kokokokkk ok RRRRR kokskokokokokokokok ok ok ok ok

AGAACACAGCTGCCTCCAGCCTACACCAACAGCTTTACCAGAGGCGTGTACTACCCCGAC
CGGACCCAGCTGCCACCAGCCTACACCAACAGCTTCACCCGGGGCGTCTACTACCCCGAC
AGGACCCAGCTGCCCCCTGCCTATACCAATTCCTTCACACGGGGCGTGTACTATCCCGAC

k kk o ckkckokkskokk  ckk o skokkskk  skokkskk kkk ko k kckokokk kckokokk  kkokokksk

AAGGTGTTCAGATCCAGCGTGCTGCACTCTACCCAGGACCTGTTCCTGCCTTTCTTCAGC
AAGGTGTTCCGGAGCAGCGTCCTGCACAGCACCCAGGACCTGTTCCTGCCCTTCTTCAGC

AAGGTGTTTAGATCTAGCGTGCTGCACTCCACACAGGATCTGTTTCTGCCTTTCTTTTCT
sokkokkokkok K dokokokok kokok koK ok sk kokskokok kokkokok kokkokk kokokokok

AACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGAGATTCGAC
AACGTGACCTGGTTCCACGCCATCCACGTGAGCGGCACCAACGGCACCAAGCGGTTCGAC

AACGTGACCTGGTTCCACGCCATCCACGTGAGCGGCACCAATGGCACAAAGCGGTTCGAC
KKK R KRR KKK KKK KKK KK KKK KK KRR Rk kkk ok kKKKKK

AACCCCGTGCTGCCCTTCAACGACGGGGTGTACTTTGCCAGCACCGAGAAGTCCAACATC
AACCCCGTGCTGCCCTTCAACGACGGCGTGTACTTCGCCAGCACCGAGAAGAGCAACATC

AATCCAGTGCTGCCCTTTAACGATGGCGTGTACTTCGCCTCCACCGAGAAGTCTAACATC
sk ok okokokokokokokokokok kokokokok kok kokskokkkkk Rk okskokokokokokokok ®ok ok ok ok K

ATCAGAGGCTGGATCTTCGGCACCACACTGGACAGCAAGACCCAGAGCCTGCTGATCGTG
ATCCGGGGCTGGATCTTCGGCACCACCCTGGACAGCAAGACCCAGAGCCTGCTGATCGTG
ATCAGAGGCTGGATCTTTGGCACCACACTGGACAGCAAGACACAGTCCCTGCTGATCGTG

k3kk ko kckokokskokokskokksk  kskokokskokoksk  kkskokskskokkskokkskkk kkk 3k 3k 3k >k 3k 3k >k 3k 3k >k >k k ok

AACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTC
AATAACGCCACCAACGTGGTGATCAAGGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTC

AACAATGCCACCAACGTGGTCATCAAGGTGTGCGAGTTCCAGTTTTGTAATGATCCATTC
KK KK KRR KRR KRR KRR KKKKK KRR Kk Kk kK KK KKK

CTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGGGTGTAC
CTGGGCGTGTACTACCACAAGAACAACAAGAGCTGGATGGAGAGCGAGTTCCGGGTGTAC

CTGGGCGTGTACTATCACAAGAACAATAAGTCTTGGATGGAGAGCGAGTTTCGCGTGTAT
R okkokok RRKKRKKKKKKK KKK Hok Rk ok ok kokkkkKkKkK KK KRR KK

AGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCTTTCCTGATGGACCTGGAA
AGCAGCGCCAACAACTGCACCTTCGAGTACGTGAGCCAGCCCTTCCTGATGGACCTGGAG

TCCTCTGCCAACAATTGCACATTTGAGTACGTGTCCCAGCCCTTCCTGATGGACCTGGAG
* sookokokokok ok kokokokok Kok KoRSKKRKRKRKKK kR ook ok kokok sk ok ok ok ok ok ok

GGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTTAAGAACATCGACGGCTAC
GGCAAGCAGGGCAACTTCAAGAACCTGCGGGAGTTCGTGTTCAAGAACATCGACGGCTAC

GGCAAGCAGGGCAATTTCAAGAACCTGAGGGAGTTCGTGTTTAAGAATATCGATGGCTAC
FRKAKKAKK KKK R KR RRA KKK K kKRR RkRkokk  kkokkk KFkKEk  KFkK K

TTCAAGATCTACAGCAAGCACACCCCTATCAACCTCGTGCGGGATCTGCCTCAGGGCTTC
TTCAAGATCTACAGCAAGCACACCCCAATCAACCTGGTGCGGGATCTGCCCCAGGGCTTC
TTCAAGATCTACTCCAAGCACACCCCAATCAACCTGGTGCGCGACCTGCCACAGGGCTTC

>k 3k 3k >k 3k 3k >k %k ok %k k ok skokokockokokkokokckokok  skokskskokskskok  skokkskok skok o skokokskok  skokokkokokksk ok

TCTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATCACCCGGTTTCAGACA
TCAGCCCTGGAGCCCCTGGTGGACCTGCCCATCGGCATCAACATCACCCGGTTCCAGACC

TCTGCCCTGGAGCCACTGGTGGATCTGCCCATCGGCATCAACATCACCCGGTTTCAGACA
KK KK KRR Rk RRKRKKKK KKK KRR KKK KKK KR KRR KRR Kok ok KKK KK

CTGCTGGCCCTGCACAGAAGCTACCTGACACCTGGCGATAGCAGCAGCGGATGGACAGCT
CTGCTGGCCCTGCACCGGAGCTACCTGACCCCAGGCGACAGCAGCAGCGGGTGGACAGCA

CTGCTGGCCCTGCACAGAAGCTACCTGACACCAGGCGACAGCTCCTCTGGATGGACCGCA
sk KRR KRRk ok Sk KRRKRKRKRKRKRKRKK KK KKKRKK Rk K Kk kokkkk Kok
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GGTGCCGCCGCTTACTATGTGGGCTACCTGCAGCCTAGAACCTTCCTGCTGAAGTACAAC
GGCGCGGCTGCTTACTACGTGGGCTACCTGCAGCCCCGGACCTTCCTGCTGAAGTACAAC

GGAGCAGCAGCCTACTATGTGGGCTATCTGCAGCCCAGGACCTTCCTGCTGAAGTACAAC
Rk Rk Rk Rk RRRkok RRKKRKRKRKRK KKRKKKKKK KRR R R R R Rk sk sk ok ok ok ok ok ok

GAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTGGATCCTCTGAGCGAGACAAAG
GAGAACGGCACCATCACCGACGCCGTGGACTGCGCCCTGGACCCTCTGAGCGAGACCAAG

GAGAATGGCACCATCACAGACGCAGTGGATTGCGCACTGGACCCCCTGTCTGAGACCAAG
kKKK ARKARKKRKKK Kkkkk kkAkk kK kK kkkkk k¥ kkok *kkEK KKK

TGCACCCTGAAGTCCTTCACCGTGGAAAAGGGCATCTACCAGACCAGCAACTTCCGGGTG
TGCACCCTGAAGAGCTTCACCGTGGAGAAGGGCATCTACCAGACCAGCAACTTCCGGGTG
TGTACACTGAAGAGCTTTACCGTGGAGAAGGGCATCTATCAGACAAGCAATTTCAGGGTG

Rk ckk o skokokckokok kokk o ckokckokokskskok  skokokckokkskokkskok  ckokoksksk  ckokoksksk  kskk o skokkkok

CAGCCCACCGAATCCATCGTGCGGTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAG
CAGCCCACCGAGAGCATCGTGCGGTTCCCCAACATCACCAACCTGTGCCCCTTCGGCGAG

CAGCCTACCGAGTCCATCGTGCGCTTTCCCAATATCACAAACCTGTGCCCTTTTGGCGAG
Fokkokok  kokokokk AR Rk KRk KKKKK KK KKKKKKKK KK KKK

GTGTTCAATGCCACCAGATTCGCCTCTGTGTACGCCTGGAACCGGAAGCGGATCAGCAAT
GTGTTCAACGCCACCCGGTTCGCCAGCGTGTACGCCTGGAACCGGAAGCGGATCAGCAAC

GTGTTCAACGCAACCAGGTTCGCAAGCGTGTACGCATGGAATAGGAAGCGCATCTCCAAC
sk Rk kokk ok kokokkk sokkkokokokk kokokokk  kkkkkkk Rk kK

TGCGTGGCCGACTACTCCGTGCTGTACAACTCCGCCAGCTTCAGCACCTTCAAGTGCTAC
TGCGTGGCCGACTACAGCGTGCTGTACAACAGCGCCAGCTTCAGCACCTTCAAGTGCTAC

TGCGTGGCCGACTATTCTGTGCTGTACAACAGCGCCTCCTTCTCTACCTTTAAGTGCTAT
Kok ok K ok ok K kK K K KK kokkkkkkRkRRkKEK  kkkk  kkEkk *okkkk  Rokkkkk kK

GGCGTGTCCCCTACCAAGCTGAACGACCTGTGCTTCACAAACGTGTACGCCGACAGCTTC
GGCGTGAGCCCCACCAAGCTGAACGACCTGTGCTTCACCAACGTGTACGCCGACAGCTTC
GGCGTGAGCCCCACAAAGCTGAATGACCTGTGCTTTACCAACGTGTACGCCGATTCCTTC

%k 3k 3k %k %k k kokk o skk o skokckokokskokok skokskoskokkckokkskok  skok o skokokokokok koskok ko kok kk %k %k k

GTGATCCGGGGAGATGAAGTGCGGCAGATTGCCCCTGGACAGACAGGCAAGATCGCCGAC
GTGATCCGTGGCGACGAGGTGCGGCAGATCGCACCCGGCCAGACAGGCAAGATCGCCGAC

GTGATCAGGGGCGACGAGGTGCGCCAGATCGCACCAGGACAGACAGGCAAGATCGCAGAC
FERk Kk Kk KK KK KKKKK KERKKK KK KK KK RRRRRRRKKKKRKRKKKK KKK

TACAACTACAAGCTGCCCGACGACTTCACCGGCTGTGTGATTGCCTGGAACAGCAACAAC
TACAACTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAAC

TACAATTATAAGCTGCCTGACGATTTCACCGGCTGCGTGATCGCCTGGAACTCTAACAAT
KEKKK KK KRk KRR KKKKKKKKKKK  KKKKK Ak Kok ok kK

CTGGACTCCAAAGTCGGCGGCAACTACAATTACCTGTACCGGCTGTTCCGGAAGTCCAAT
CTCGACAGCAAGGTGGGCGGCAACTACAACTACCTGTACCGGCTGTTCCGGAAGAGCAAC

CTGGATAGCAAAGTGGGCGGCAACTACAATTATCTGTACCGGCTGTTTAGAAAGTCTAAT
®k Kk dokok kok skokokokokokkokokokokokokk Kok kokskkkkRRRRRRRER ok kokok * ok

CTGAAGCCCTTCGAGCGGGACATCTCCACCGAGATCTATCAGGCCGGCAGCACCCCTTGT
CTGAAGCCCTTCGAGCGGGACATCAGCACCGAGATCTACCAAGCCGGCTCCACCCCTTGC
CTGAAGCCATTCGAGAGGGACATCTCCACAGAGATCTACCAGGCCGGCTCTACCCCCTGC

kokokokskokksk  kckokoksksk  skokokkskokkk kokk o skokskokokckskk  skok o skokokskokok k3kkkk kk

AACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGCTTTCAGCCCACA
AACGGCGTGGAGGGCTTCAACTGCTACTTCCCTCTGCAGAGCTACGGCTTCCAGCCCACC

AATGGCGTGGAGGGCTTTAACTGTTATTTCCCTCTGCAGAGCTACGGCTTCCAGCCAACA
Fk RRRRRRKkk KKKKK KKKKK KK KKEKEKE KRRRRK  RRKKKKKKK KKKKK KK

AATGGCGTGGGCTATCAGCCCTACAGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCC
AACGGCGTGGGCTACCAGCCCTACCGGGTGGTGGTGCTGAGCTTCGAGCTGCTGCACGCC

AACGGCGTGGGCTATCAGCCCTACCGCGTGGTGGTGCTGTCTTTTGAGCTGCTGCACGCA
Kok Rk KRR KRk KRR KRR K Kok ok Kk ok ok ok ok Kk Kok RRRRKKKK KK

CCTGCCACAGTGTGCGGCCCTAAGAAAAGCACCAATCTCGTGAAGAACAAATGCGTGAAC
CCAGCCACCGTGTGTGGCCCCAAGAAGAGCACCAACCTGGTGAAGAACAAGTGCGTGAAC

CCTGCAACAGTGTGCGGACCAAAGAAGAGCACCAATCTGGTGAAGAACAAGTGCGTGAAC
Kk Kk ok RkkEkk Rk Rk Rokdokk RRRRRERK kK RRFKKRRKKRK kkRKA KKKk
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TTCAACTTCAACGGCCTGACCGGCACCGGCGTGCTGACAGAGAGCAACAAGAAGTTCCTG
TTCAACTTCAACGGCCTTACCGGCACCGGCGTGCTGACCGAGAGCAACAAGAAATTCCTG

TTCAACTTCAACGGACTGACCGGCACAGGCGTGCTGACCGAGTCCAACAAGAAGTTCCTG
KKK KAKKARK KK Kok R RRA KK RRARKARKARK kkk Rk Rk kKK kAkK Kk

CCATTCCAGCAGTTTGGCCGGGATATCGCCGATACCACAGACGCCGTTAGAGATCCCCAG
CCCTTTCAGCAGTTCGGCCGGGACATCGCCGACACCACCGACGCTGTGCGGGATCCCCAG
CCTTTTCAGCAGTTCGGCAGGGACATCGCAGATACCACAGACGCCGTGCGCGACCCTCAG

kok o ckok o skokokckokokskok  ckokk o skoksksk skekoksksk kck kskokksk kckskkk kk k) ksk o kk o kkok

ACACTGGAAATCCTGGACATCACCCCTTGCAGCTTCGGCGGAGTGTCTGTGATCACCCCT
ACCCTGGAGATCCTGGACATCACCCCTTGCAGCTTCGGCGGCGTGAGCGTGATCACCCCA

ACCCTGGAGATCCTGGATATCACACCATGCTCCTTCGGCGGCGTGTCTGTGATCACACCA
ok kkkkk KKKKKKKK KKKKK KK KKK RRRRRERERK kokk Fokkkkokokok Kok

GGCACCAACACCAGCAATCAGGTGGCAGTGCTGTACCAGGACGTGAACTGTACCGAAGTG
GGCACCAACACCAGCAACCAGGTGGCCGTGCTGTACCAGGACGTGAACTGCACCGAGGTG

GGCACCAATACAAGCAACCAGGTGGCCGTGCTGTATCAGGACGTGAATTGTACCGAGGTG
s R RRokkok RRKKRKRKRKRK KKKKKKKK KRR Rk kokokokok kokk

CCCGTGGCCATTCACGCCGATCAGCTGACACCTACATGGCGGGTGTACTCCACCGGCAGC
CCCGTGGCCATCCACGCCGACCAGCTGACACCCACCTGGCGGGTCTACAGCACCGGCAGC

CCCGTGGCAATCCACGCAGATCAGCTGACCCCTACATGGCGGGTGTACTCTACCGGCAGC
FkKRRAK Kk Rkkkk Kk RkARRARK Kk kK kkEkkkkkk kkk Fok kK kKKK K

AATGTGTTTCAGACCAGAGCCGGCTGTCTGATCGGAGCCGAGCACGTGAACAATAGCTAC
AACGTGTTCCAGACCCGGGCCGGTTGCCTGATCGGCGCCGAGCACGTGAACAACAGCTAC
AACGTGTTCCAGACAAGAGCAGGATGCCTGATCGGAGCAGAGCACGTGAACAATAGCTAT

kok o ckokkskok skokkskok ko okck kk o kck o ckkskokskskokk skk o skokskokokskokokskskokkskk  skokkkok

GAGTGCGACATCCCCATCGGCGCTGGAATCTGCGCCAGCTACCAGACACAGACAAACAGC
GAGTGCGACATCCCCATCGGCGCCGGCATCTGTGCCAGCTACCAGACCCAGACCAATTCA

GAGTGCGACATCCCTATCGGCGCCGGCATCTGTGCCTCCTACCAGACCCAGACAAACTCC
F KRR KRR K KKK K KKKKKKKK KK KKK Rk RRRRRRRRK KKKKK KK

CCTCGGAGAGCCAGAAGCGTGGCCAGCCAGAGCATCATTGCCTACACAATGTCTCTGGGC
CCCCGGAGGGCAAGGAGCGTGGCCAGCCAGAGCATCATCGCCTACACCATGAGCCTGGGC

CCAAGGAGAGCACGGTCTGTGGCAAGCCAGTCCATCATCGCCTATACCATGAGCCTGGGC
k% Rk Rk ok sk kokokokokk  kkkkkk kkkkEk Rk Rk Fok ok kK K

GCCGAGAACAGCGTGGCCTACTCCAACAACTCTATCGCTATCCCCACCAACTTCACCATC
GCCGAGAACAGCGTGGCCTACAGCAACAACAGCATCGCCATCCCCACCAACTTCACCATC

GCCGAGAATTCCGTGGCCTACTCCAACAATTCTATCGCCATCCCTACCAACTTCACAATC
Kk koK ok ok ok ok FkkkkRRRRE Rk kKK Fokkkk Rokkkk kkkkkkkkkkk KKk

AGCGTGACCACAGAGATCCTGCCTGTGTCCATGACCAAGACCAGCGTGGACTGCACCATG
AGCGTGACCACCGAGATTCTGCCCGTGAGCATGACCAAGACCAGCGTGGACTGCACCATG
TCCGTGACCACAGAGATCCTGCCAGTGAGCATGACCAAGACATCCGTGGACTGCACAATG

kokokockokokkskok  skokkskok  ckokoksksk  kokk 3k 3k 3k 3k 3k >k 3k ok >k kok ok kokokockokokkkokkskk  kokk

TACATCTGCGGCGATTCCACCGAGTGCTCCAACCTGCTGCTGCAGTACGGCAGCTTCTGC
TACATCTGCGGCGACAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGCAGCTTCTGC

TATATCTGTGGCGATTCCACCGAGTGCTCTAACCTGCTGCTGCAGTACGGCTCTTTTTGT
ok kkokokk KKKKK Fk Kk ok ok ok ok ok KKK KKK KKK o ok ok ok ok ok ok oK ok oK *k Kk

ACCCAGCTGAATAGAGCCCTGACAGGGATCGCCGTGGAACAGGACAAGAACACCCAAGAG
ACCCAGCTGAACCGGGCCCTGACCGGCATCGCCGTGGAGCAGGACAAGAACACCCAGGAG

ACCCAGCTGAATAGAGCCCTGACAGGCATCGCCGTGGAGCAGGACAAGAACACACAGGAG
KKK AKRKK ok RRKKRRk Rk KRRk Rk R ROR KRR RR KRR kK Kok kK

GTGTTCGCCCAAGTGAAGCAGATCTACAAGACCCCTCCTATCAAGGACTTCGGCGGCTTC
GTGTTCGCCCAGGTGAAGCAGATCTACAAGACCCCTCCCATCAAGGACTTCGGCGGCTTC

GTGTTCGCCCAGGTGAAGCAGATCTACAAGACCCCACCCATCAAGGACTTTGGCGGCTTC
KKK K AR KA K F KK KRR KRR KA KRR KKK kK KK AR KRRk K kAR kA kK Kk

AATTTCAGCCAGATTCTGCCCGATCCTAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGAC
AACTTCAGCCAGATCCTGCCCGACCCCAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGAC
AACTTCAGCCAGATCCTGCCCGATCCTAGCAAGCCATCCAAGCGGTCTTTTATCGAGGAC
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Kk RRKAKKERKKK KkKkRRERK kK RKFKKFKK *ok ok Kok Kk Kk kkkAkK KKK

CTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGCTTCATCAAGCAGTATGGCGATTGT
CTGCTGTTCAACAAGGTGACCCTAGCCGACGCCGGCTTCATCAAGCAGTACGGCGACTGC
CTGCTGTTCAACAAGGTGACCCTGGCCGATGCCGGCTTCATCAAGCAGTATGGCGATTGC

skokokokokokoskokokokokkskok  skokokcksk ksk o skokoksksk kokokokoskokokckokokskokokskskokskskkk kkskkk ok

CTGGGCGACATTGCCGCCAGGGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACAGTG
CTCGGCGACATAGCCGCCCGGGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCGTG

CTGGGCGACATCGCCGCCAGAGACCTGATCTGTGCCCAGAAGTTTAATGGCCTGACCGTG
ok RRkkkokokk KKKKKK K KK KKKKK KK RRRRRRRRRRK kK KK KKKKK KKK

CTGCCTCCTCTGCTGACCGATGAGATGATCGCCCAGTACACATCTGCCCTGCTGGLCCGGC
CTGCCTCCCCTGCTGACCGACGAGATGATCGCCCAGTACACCAGCGCCCTGTTAGCCGGA

CTGCCTCCACTGCTGACAGATGAGATGATCGCCCAGTACACATCTGCCCTGCTGGCAGGC
ook okkokkokokok Kok Kok sk ok sk ok oK oK KR KK ok sk ko kk kok

ACAATCACAAGCGGCTGGACATTTGGAGCAGGCGCCGCTCTGCAGATCCCCTTTGCTATG
ACCATCACCAGCGGCTGGACTTTCGGCGCTGGAGCCGCTCTGCAGATCCCCTTCGCCATG

ACCATCACAAGCGGATGGACCTTCGGCGCAGGAGCCGCCCTGCAGATCCCCTTTGCCATG
Kk kkkkk RkREk Rkkkk Rk Kk kK kK RKAKK RRERKKRRKKRKKRE Kk kkk

CAGATGGCCTACCGGTTCAACGGCATCGGAGTGACCCAGAATGTGCTGTACGAGAACCAG
CAGATGGCCTACCGGTTCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAGAACCAG
CAGATGGCCTATCGGTTCAACGGCATCGGCGTGACCCAGAATGTGCTGTACGAGAACCAG

kokookoskok ckoskok ko skok skok ok skokok kokok kskok kskok sk sk skokokokokok ko kok k sk ok sk ok sk ok ok ok ok sk ok ok sk ok ok kok k %k

AAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGC
AAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGC

AAGCTGATCGCCAATCAGTTTAACTCCGCCATCGGCAAGATCCAGGACTCTCTGAGCTCC
FR KRR KKK KKKk KKKKK KKK KKK R R ok ok ok ok ok ok oK kKKK K

ACAGCAAGCGCCCTGGGAAAGCTGCAGGACGTGGTCAACCAGAATGCCCAGGCACTGAAC
ACCGCTAGCGCCCTGGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCCTGAAC

ACAGCAAGCGCCCTGGGCAAGCTGCAGGATGTGGTGAATCAGAACGCCCAGGCCCTGAAT
Kk Rk RRRKKRRRROR R KKRRR ROk KKK R RRK Kok RRRK RokRR R kKK ok kK

ACCCTGGTCAAGCAGCTGTCCTCCAACTTCGGCGCCATCAGCTCTGTGCTGAACGATATC
ACCCTGGTGAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGCAGCGTGCTGAACGACATC

ACCCTGGTGAAGCAGCTGTCTAGCAACTTCGGCGCCATCTCCTCTGTGCTGAATGATATC
FokkkkRAK kKKK KKK Fokk kKRR KR KKKk fkkkkkkk Kk KKk

CTGAGCAGACTGGACCCTCCTGAGGCCGAGGTGCAGATCGACAGACTGATCACAGGCAGA
CTGAGCCGGCTGGACCCTCCCGAGGCCGAGGTGCAGATCGACCGGCTGATCACTGGCCGG
CTGAGCAGGCTGGACAAGGTGGAGGCAGAGGTGCAGATCGACCGGCTGATCACAGGCAGA

k3kokkskok ko kkskokkk kckokcksk  kokokokskokokskokkskskksksk ok kkskokkskkk kkk Xk

CTGCAGAGCCTCCAGACATACGTGACCCAGCAGCTGATCAGAGCCGCCGAGATTAGAGCC
CTGCAGAGCCTGCAGACCTACGTGACCCAGCAGCTGATCCGGGCCGCCGAGATTCGGGCC

CTGCAGTCCCTGCAGACCTACGTGACACAGCAGCTGATCAGGGCAGCAGAGATCAGGGCA
Rk KKk KKKKK KKKKKKKK KKK K Kk kK KKKKK K KX

TCTGCCAATCTGGCCGCCACCAAGATGTCTGAGTGTGTGCTGGGCCAGAGCAAGAGAGTG
AGCGCCAACCTGGCCGCCACCAAGATGAGCGAGTGCGTGCTGGGCCAGAGCAAGCGGGTG

TCTGCCAATCTGGCCGCCACCAAGATGAGCGAGTGCGTGCTGGGCCAGTCCAAGAGAGTG
ok ok ok ok ok ok ok ok ok ok ok oK K K K oK sk RRRRRRkkkkk kKKK K KKK

GACTTTTGCGGCAAGGGCTACCACCTGATGAGCTTCCCTCAGTCTGCCCCTCACGGCGTG
GACTTCTGCGGCAAGGGCTACCACCTGATGAGCTTTCCCCAGAGCGCACCCCACGGAGTG

GACTTTTGTGGCAAGGGCTATCACCTGATGAGCTTCCCACAGTCCGCCCCTCACGGAGTG
Rkkkk Kk RokRRRRRRARK RRFRKFRKFRKKRE Kk Kk kK *k Kk kkkkk kkk

GTGTTTCTGCACGTGACATATGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCC
GTGTTCCTGCACGTGACCTACGTGCCCGCCCAGGAGAAGAACTTCACCACCGCCCCAGCC
GTGTTTCTGCACGTGACCTACGTGCCAGCCCAGGAGAAGAACTTCACCACAGCACCAGCA

kokokksk  kckokokskokokskskksk kk ckckskokk okk o skk o skokskokokskskk skokskskokkskk  skk o skokkkok

ATCTGCCACGACGGCAAAGCCCACTTTCCTAGAGAAGGCGTGTTCGTGTCCAACGGCACC
ATCTGCCACGACGGCAAGGCCCACTTTCCCCGGGAGGGCGTGTTCGTGAGCAACGGCACC
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Optimized ATCTGCCACGATGGCAAGGCACACTTTCCTAGGGAGGGCGTGTTCGTGAGCAACGGCACC 3300
AR KRRk KK KKKKKKKE K KK KRR RKKKKKK KKK

Pfizer CATTGGTTCGTGACACAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACC 3360
Moderna CACTGGTTCGTGACCCAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACC 3360
Optimized CACTGGTTTGTGACACAGCGCAATTTCTACGAGCCACAGATCATCACCACAGACAATACA 3360

K3k ckckokkck  ckckokoksk  kckokoksk kck o ckockokokoskokokskskokk  okokckokokskokokckokkskokk  ckokkkk  kk

Pfizer TTCGTGTCTGGCAACTGCGACGTCGTGATCGGCATTGTGAACAATACCGTGTACGACCCT 3420

Moderna TTCGTGAGCGGCAACTGCGACGTGGTGATCGGCATCGTGAACAACACCGTGTACGATCCC 3420

Optimized TTCGTGTCCGGCAACTGTGACGTGGTCATCGGCATCGTGAACAATACCGTGTATGATCCT 3420
stk sk ok ok sokskokokokokok kokokokok ok skokokokokokokok skokokokokokokok skokokokokokok ok skok ok

Pfizer CTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACA 3480

Moderna CTGCAGCCCGAGCTGGACAGCTTCAAGGAGGAGCTGGACAAGTACTTCAAGAATCACACC 3480

Optimized CTGCAGCCAGAGCTGGACTCTTTTAAGGAGGAGCTGGATAAGTACTTCAAGAATCACACC 3480

kKK RKKK kKKK KKK Kk Kk kkkokk kkEkK kkkkRRkE kAkkEk KFKkKK

Pfizer AGCCCCGACGTGGACCTGGGCGATATCAGCGGAATCAATGCCAGCGTCGTGAACATCCAG 3540

Moderna AGCCCCGACGTGGACCTGGGCGACATCAGCGGCATCAACGCCAGCGTGGTGAACATCCAG 3540

Optimized AGCCCCGACGTGGATCTGGGCGACATCTCTGGCATCAATGCCAGCGTGGTGAACATCCAG 3540
sokskok sk ok ook Rk kKR ok kR sk okok ok ok K ok kokokokok skokokokokokok R skokokskok ok ok sk ok ok

Pfizer AAAGAGATCGACCGGCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTG 3600

Moderna AAGGAGATCGATCGGCTGAACGAGGTGGCCAAGAACCTGAACGAGAGCCTGATCGACCTG 3600

Optimized AAGGAGATCGACAGGCTGAACGAGGTGGCCAAGAATCTGAACGAGTCCCTGATCGATCTG 3600

K3k ok ockok kokok k ok >k 3k ok ok ok ok ok ok ok ok ok ok ok ko koskok kskok k ok ok kok ok kok k ok kookokokokokkckk  kokk

Pfizer CAAGAACTGGGGAAGTACGAGCAGTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTTT 3660
Moderna CAGGAGCTGGGCAAGTACGAGCAGTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTTC 3660
Optimized CAGGAGCTGGGCAAGTATGAGCAGTACATCAAGTGGCCCTGGTATATCTGGCTGGGCTTC 3660

Kok okok kockokoksk kockokokck ok oskok ok ok ok ok ok sk ok ok ok ok ok ok ok sk skook sk skok ko skok k ok ok sk ok ok ok ok ok sk ok ok kok ok

Pfizer ATCGCCGGACTGATTGCCATCGTGATGGTCACAATCATGCTGTGTTGCATGACCAGCTGC 3720
Moderna ATCGCCGGCCTGATCGCCATCGTGATGGTGACCATCATGCTGTGCTGCATGACCAGCTGC 3720
Optimized ATCGCCGGCCTGATCGCCATCGTGATGGTGACCATCATGCTGTGCTGTATGACAAGCTGC 3720

kokokokokokoksk  skokokokok  okokokokokokokokokokoksksksk sksk  skokokokokokokkkkk  kk  ksksksksk  skokokokokok

Pfizer TGTAGCTGCCTGAAGGGCTGTTGTAGCTGTGGCAGCTGCTGCAAGTTCGACGAGGACGAT 3780

Moderna TGCAGCTGCCTGAAGGGCTGTTGCAGCTGCGGCAGCTGCTGCAAGTTCGACGAGGACGAC 3780

Optimized TGTTCCTGCCTGAAGGGCTGCTGTTCTTGTGGCAGCTGCTGTAAGTTTGATGAGGACGAT 3780
*k ok sk kR ok ok ok kKKK ok ok sk skokokokokkokkokskok kokskokok kR kKoK kKR ok ok

Pfizer TCTGAGCCCGTGCTGAAGGGCGTGAAACTGCACTACACATGA 3822

Moderna AGCGAGCCCGTGCTGAAGGGCGTGAAGCTGCACTACACCTGA 3822

Optimized AGCGAGCCTGTGCTGAAGGGCGTGAAGCTGCACTACACCTAA 3822

kokokockok  skokokockokokkskokkskokkskokksk  kskokkskokkckkkk x k

Supplementary Figure S1. SARS-CoV-2 Wuhan-Hu-1 spike gene open reading frame
comparison. A. Nucleotide identity between original isolate SARS-CoV-2 Wuhan-Hu-1 spike gene
sequence (Original) and codon optimized spike gene sequence of SARS-CoV-2 Wuhan-Hu-1 used in
this study (Optimized). B. Nucleotide identity between spike gene sequence used in

Pfizer/BioNtech BNT162b2 (Pfizer) [1], Moderna mRNA-1273 (Moderna) [2] and codon optimized spike
gene sequence of SARS-CoV-2 Wuhan-Hu-1 used in this study (Optimized). There is 90.5% nucleotide
identity between Pfizer and Moderna sequences, 86.7% identity between Pfizer sequence and
optimized sequence used in this study, 87.6% identity between Moderna sequence

and optimized sequence used in this study.



Supplementary Figure S2
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Supplementary Figure S2. Neutralization of variant SARS-CoV-2 pseudoviruses by

vaccination sera. (A) Individual neutralization titers of Pfizer/BioNtech BNT162b2 vaccination
sera are presented. (B) Individual neutralization titers of Moderna mRNA-1273 vaccination sera

are presented. Lines connect responses from a given subject against the indicated variants.
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Supplementary Figure S3. 3D antigenic maps of SARS-CoV-2 variants made
using antigenic cartography. Antigenic maps were made using neutralizing
antibody titers from convalescent sera (A) and vaccine sera (B). Convalescent
sera map (A) includes sera from the group of WT(D614G)-infected individuals and
the group of individuals infected with strains containing L452R mutation. Vaccine
sera map (B) includes sera from individuals vaccinated with Pfizer/BioNtech
BNT162b2 and individuals vaccinated with Moderna mRNA-1273 vaccine. Sera
are shown as open squares, pseudoviruses are shown as colored circles,
labeled by strain name. Each grid-square corresponds to a two-fold dilution in
the pseudovirus neutralization assay. Antigenic distance is interpretable in

any direction.
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Supplementary Figure S4. Neutralization of variant SARS-CoV-2 pseudoviruses by
therapeutic antibodies. The antibody panel, consisting of 15 single nAbs, 6 cnAbs, and 2 pAbs
were tested against pseudoviruses bearing variant spikes and spikes with indicated RBD
substitutions in the D614G background. Antibodies are blinded-coded according to an agreement
with the manufacturers. Heat map representing the ratio of ICso values of the variant or RBD
mutant spike relative to WT(D614G). Red indicates loss of potency (ICso ratios > 50). Yellow
indicates moderate loss of potency (ICso ratios between 10-50), and green indicates retention of
potency (ICso ratios <10).



Supplementary Figure S5
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Supplementary Figure S5. Infectivity of pseudoviruses with variants spikes. Spike-bearing
pseudoviruses infectivity in 293T-ACE2. TMPRSS?2 cells. Cells were infected with
pseudoviruses bearing spikes from SARS-CoV-2 variants. Bars: Mean +/- SD.
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Supplementary Figure S6. Neutralization of B.1.617 variant pseudoviruses by soluble
ACE2. Pseudoviruses bearing B.1.617.1 (A) and B.1.617.2 (B) variant spike proteins were
incubated with a serially diluted soluble ACE2 (sACE2) and then applied to 293T-
ACE2.TMPRSS?2 cells for infection. Each curve indicates percent inhibition of pseudoviruses by
sACE2. The image represents results of one of three independent experiments.



Supplementary Table S1. Dimensionality testing of Antigenic Cartography maps

Convalescent sera map Vaccine sera map

Dimension Measured titers Thresholded titers Measured titers Thresholded titers
Mean variance Mean variance Mean variance Mean variance
RMSE RMSE RMSE RMSE RMSE RMSE RMSE RMSE

1D 0.94 0.02 1.26 0.37 0.54 0.003 2.38 0.06

2D 0.95 0.15 141 1.18 0.51 0.003 2.18 0.07

3D 0.89 0.12 1.36 1.11 0.49 0.003 2.26 0.03

4D 0.88 0.14 1.34 1.14 0.49 0.002 2.23 0.02

5D 0.91 0.24 141 1.73 0.49 0.002 2.23 0.02

Dimensionality testing to identify best number of dimensions for fitting the antigenic maps.
Each dataset was tested with cross-validation in 1-5 dimensions (100 maps, each made with 75%
of the data to predict the exclude 25%), with low mean and variance in root-mean squared error
(RMSE) for measured titers (within limit of detection) and thresholded titers (below the limit of
detection) indicating the optimal number of dimensions. Convalescent sera from individuals
infected either WT(D614G) or strains with L452R mutation. Vaccine sera from individuals
vaccinated with either Pfizer/BioNtech BNT162b2 or Moderna mRNA-1273 vaccine.
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