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Overall experimental flow diagram of sequential in vivo infections showing the

original parental 7.13 strain, the 7.13 derivative H. pylori strains by generation
and passages (Gen) in Mongolian gerbils.

Supplementary Figure S2

VirB10
Repeatl TM1 Repeat 2 TM2

1,120 1,140 1,160 1,180 1,200 1,220 1,240 1,260 1,280 1,300 1,320

Conserved domain model of cagY from H. pylori strain 7.13 highlighting the repeat domains,
transmembrane domains (TM1 and TM2) and identity with VirB10 (orange line). Bottom; details
of repeat domain 2 showing the predicted secondary structure (green: alpha helix; purple:
beta-sheets, and red: beta turns) and repeat motifs 2A and 2B (gray). Predicted secondary
structures were calculated using the Garnier tool from EMBOSS.



Supplementary Figure S3

Repeat motif 2A

10

S

30 40 45
L RKLLXZOEXKXSXK

1
Consensus v KNEXEKKECEKLL E YXDCVTD
v KNE E L ENL LL D
K E EK E K L E L D
v E EK ECEKLL E RK L D
v KNE EKKECEKLL E KLL E K K.Y D
v K E EKKECEKLL E KLL E K K.Y D
v K E EKKECEKLL E RK L E K K.Y DCV
v KNE EKKECEKLL E RKLL D
v KNE EKKECEKLL E RKLL E K KrY DCV
v E EKKECEKLL E KLL E K K~2Y D
v K E EKKECEKLL E KLL E K KrY DCV
v E EKKECEKLL E KLL
v E EKKECEKLL E KLL E K KrY D
E E EKLL E RKLL E K KrY D
v K E EKKECEKLL E RK L K
E E EKLL E RKLL E K KrY D
v E EKKECEKLL E RK L E K D

Repeat motif 2B
]‘ \p 7P 39 3‘5
Consensus EERKX LKDINDPELPKDLOKXVL KESVK YKD

EERK LK INDPE K YKD
EER LK DLOK L VKAYKD
EERK LKD LPKDL LAKESVKAYKD
EERK LKD LPKDLOK VLAKESVK~.Y D

K KD LPKDLOK VLAKESVK YKD
EERK LK LPKDL VLA.KE KAYKD

Consensus amino acid sequences of motif 2A and motif 2B from the Cagy repeat domain
2 of H. pylori strain 7.13. Each individual motif sequence (Motif 2A, n=16; Motif 2B, n=6)
was compared, and a consensus motif sequence was determined for Motif 2A and 2B.
Alignment of motifs were done using Geneious software version 6.0.6.

Supplementary Figure S4

J99

24 SNPs
14 Synonymous
10 non-synonymous
7 Strongly conserved (>0.5 Gonnet PAM 250 Matrix)
1 Weakly conserved (<0.5 Gonnet PAM 250 Matrix)

2 Non-conserved

All non-synonymous SNPs are located in the CagY repeat domain 2 and
predict changes in secondary protein structure

Flow diagram of single nucleotide polymorphisms found in cagY sequences of the H. pylori
archival and recent J99 strains.
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Western blot analysis for phosphorylated and total CagA using AGS cells co-cultured with H.
pylori single colony strains carrying different rearrangements in cagY
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RFLP of PCR amplicons generated from cagA and the cagPAI, which was segregated into three separate
components excluding cagY, from eight different single colony isolates of H. pylori that contain different
cagY rearrangements. Top: schematic representation of the cagPAI and the different PCR amplicons.
Bottom: RFLP gels of PCR amplicons digested with Ddel and HinfT



Supplementary Figure S7A:

sc2

cagA sequence from H. pylori strain 7.13-1
2°¢* (Bottom)

(top) compared to cagA sequence from H. pylori strain 7.13-

Matches (]) : 3688
Mismatches (#) : 0
Gaps( ): 0

7.13-1°" 1 GAATTGGTAGCATTCATCCCAAACACTAAAGACGATTGGGATTTCTGCTAAGGAGTATTAAARACCCCTTGTTTTTAGCAAGGGGTGGTTTTTGCGTTTT 100
FCECEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
7.13-2°" 1 GAATTGGTAGCATTCATCCCAAACACTAAAGACGATTGGGATTTCTGCTAAGGAGTATTAAAAACCCCTTGTTTTTAGCAAGGGGTGGTTTTTGCGTTTT 100

101 TGATATTCCTTAATCCTTTAAGATTTTTGGAAACCACCTTTTGTATTAGTATTTTTGACTCCATGTTCCACACTTGCTTTCATCAAGCTGTAAGATCCCA 200

CELEEEEr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
101 TGATATTCCTTAATCCTTTAAGATTTTTGGAAACCACCTTTTGTATTAGTATTTTTGACTCCATGTTCCACACTTGCTTTCATCAAGCTGTAAGATCCCA 200

201 TAGAAAATGTATTGGTTAAAAATTGCACAAAGCCAGACTTAATGTCTTTTACAGCATTGCTCAACCTGGTGGAAAACTTGAATGAATCAGAATAATCTTT 300

R N N N R R N R N R R AN AR AR
201 TAGAAAATGTATTGGTTAAAAATTGCACAAAGCCAGACTTAATGTCTTTTACAGCATTGCTCAACCTGGTGGAAAACTTGAATGAATCAGAATAATCTTT 300

301 CATATTTTTCTGGTTGAAGCCAATTTTATCATACTCTGACAAAGGAACGCTTCCCACATTATGTGCAACTATCTTATCATTCACGAGCTTGAGCCACTCA 400

CECEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
301 CATATTTTTCTGGTTGAAGCCAATTTTATCATACTCTGACAAAGGAACGCTTCCCACATTATGTGCAACTATCTTATCATTCACGAGCTTGAGCCACTCA 400

401 GGGTTTTTTTGCGTTAGCATGCCGGTCACTTTTTCATTGATTGTTCCATTTTTGACATTGCTATTAATGCGTGTGTGGCTGTTAATAGCATAATTGTCCA 500

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
401 GGGTTTTTTTGCGTTAGCATGCCGGTCACTTTTTCATTGATTGTTCCATTTTTGACATTGCTATTAATGCGTGTGTGGCTGTTAATAGCATAATTGTCCA 500

501 ATTTCGCTGACAAACTAGTAGGCACTTTTTTTGCACTTTCAACATATAGATTCATAACATTCTTTTTTGTAGAATCTTTGAGCTTGTCTATCATTTGATC 600

FECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
501 ATTTCGCTGACAAACTAGTAGGCACTTTTTTTGCACTTTCAACATATAGATTCATAACATTCTTTTTTGTAGAATCTTTGAGCTTGTCTATCATTTGATC 600

601 TAGGTTGTCAAAATGACATGCTTTAGCTTCTGATACCGCCTGATTGAGATTGTCAATTTTCTGAGCCAATTCTTGATTCCTTGAAAGCCCTACCTTACTG 700

FCECEEEErrr e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
601 TAGGTTGTCAAAATGACATGCTTTAGCTTCTGATACCGCCTGATTGAGATTGTCAATTTTCTGAGCCAATTCTTGATTCCTTGAAAGCCCTACCTTACTG 700

701 AGATCATCAACTTTATCATGCCTTTTCAAAGGGAAAGGTCCGCCGAGATCATCAATCGTAGCGTAAATGGGTTCAGGGCTAACTGATCGCCCTACCTTAC 800

FEEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
701 AGATCATCAACTTTATCATGCCTTTTCAAAGGGAAAGGTCCGCCGAGATCATCAATCGTAGCGTAAATGGGTTCAGGGCTAACTGATCGCCCTACCTTAC 800

801 TGAGATCATCAACTTTAGTATGCCCTTTCAAAGAGAATCCCGCTTGCCCTACACCACCCAAACCACTTGCTACTTGATTGAATTGGTCAATTTTTGCTTT 900

FCECEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
801 TGAGATCATCAACTTTAGTATGCCCTTTCAAAGAGAATCCCGCTTGCCCTACACCACCCAAACCACTTGCTACTTGATTGAATTGGTCAATTTTTGCTTIT 900

901 TACCTTTTTAGCAACTTGAGTATAAATGGGTTCCTCAGGGCTAGCTACTTGTCCTGTTTTCTTTTTATTAACCTGAGCATAAATGGGTTCTCCGCTGTTT 1000

CEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
901 TACCTTTTTAGCAACTTGAGTATAAATGGGTTCCTCAGGGCTAGCTACTTGTCCTGTTTTCTTTTTATTAACCTGAGCATAAATGGGTTCTCCGCTGTTT 1000

1001 TTGAGACCATTATTATTGTTATTGAAATTTTTAAATTTCTCATTCAATTCTTTCTTGATATCCGAAAAATTTTTGGTGAGAGCTGTGGCCTCTATTCCAG 1100

CECEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1001 TTGAGACCATTATTATTGTTATTGAAATTTTTAAATTTCTCATTCAATTCTTTCTTGATATCCGAAAAATTTTTGGTGAGAGCTGTGGCCTCTATTCCAG 1100

1101 ATAACCCATTACCGACTAGGGTTCCATTTACACCATTCTTAACGGATTGGTATAGTTCAGAATTTTTTCCAGTATTGAAATCTTCATTTTTTTGAGCTTG 1200

R N R N R N R NN AR AR
1101 ATAACCCATTACCGACTAGGGTTCCATTTACACCATTCTTAACGGATTGGTATAGT TCAGAATTTTTTCCAGTATTGAAATCTTCATTTTTTTGAGCTTG 1200

1201 TTGAGCCAATTGTCCTTTTGAGAAATTCTTGAGATCGGCTAGCGCTTGCTCTACCCCACTGAAATCGCCTGTTGCTTTAGCCACTGATACCGCTTGATTG 1300

CECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1201 TTGAGCCAATTGTCCTTTTGAGAAATTCTTGAGATCGGCTAGCGCTTGCTCTACCCCACTGARATCGCCTGTTGCTTTAGCCACTGATACCGCTTGATTG 1300

1301 AGATTGTCAACTTTATCCGTTATCTTTTGATTGATGATCACATCTTTAATGGAATTTTCAAGGTCGCTTTTTGCTTGCGTTACCTTGCTGAAATCCTTAT 1400

CEEEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1301 AGATTGTCAACTTTATCCGTTATCTTTTGATTGATGATCACATCTTTAATGGAATTTTCAAGGTCGCTTTTTGCTTGCGTTACCTTGCTGAAATCCTTAT 1400

1401 TTTTGCCATTTTTGAAGTCATTCAAAGCTGTATTAAGGTTTTCAACTTTTGAAATCCATTCTGGATTGATGCCTAAATCCTTCACCGAGCCTTTAAGGGC 1500

CECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1401 TTTTGCCATTTTTGAAGTCATTCAAAGCTGTATTAAGGTTTTCAACTTTTGAAATCCATTCTGGATTGATGCCTAAATCCTTCACCGAGCCTTTAAGGGC 1500

1501 TTTTAGCGTTTCTTCTGCCTTGCTGAAATCCTTATTTTTGCCATTTTTGAAGTCATCAAAAGATTTATCAAAGTCTTTCAAATTCTTGTTGATGTTTTCA 1600

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1501 TTTTAGCGTTTCTTCTGCCTTGCTGAAATCCTTATTTTTGCCATTTTTGAAGTCATCAAAAGATTTATCAAAGTCTTTCAAATTCTTGTTGATGTTTTCA 1600

1601 AACTTATCAGACAATTCCATTTTGATGCCTTTAAACTTCTGAACGCAAGCGGCCACTCTTGCTTCCTTACTAGCCTCTTCATTGATAATTGCAAAAATCT 1700

FECEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1601 AACTTATCAGACAATTCCATTTTGATGCCTTTAAACTTCTGAACGCAAGCGGCCACTCTTGCTTCCTTACTAGCCTCTTCATTGATAATTGCAAAAATCT 1700
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TATCTTTTTGGCTGTTAGCTTGAGCTTTTGCTTCCATTCTATTTTTGTTGTCGTTTCTGTTCTCCAATTTTTTCACTACTTCTTTCTCTAAATGCTCTCG

(EERE RN N N R NN ARy
TATCTTTTTGGCTGTTAGCTTGAGCTTTTGCTTCCATTCTATTTTTGTTGTCGTTTCTGTTCTCCAATTTTTTCACTACTTCTTTCTCTAAATGCTCTCG

TTTCCTTAGAGATTTTTCAAGATTTTTCTGAGCTTTTTTCACTTCGTCATAATTGCCTGTGTTTTTAGCTTCAGCTACAGCTTTATTGAGGTTTAAAACT

(BN N N N RN RN RNy
TTTCCTTAGAGATTTTTCAAGATTTTTCTGAGCTTTTTTCACTTCGTCATAATTGCCTGTGT TTTTAGCTTCAGCTACAGCTTTATTGAGGT TTAAAACT

TTTCCAACCAATTCCTTGTTGCTGTTCAAAAAGTCTTTGATGAGCTTATTAGCTTCTTGTGGGGACAATCCTTTAGCCCCCAGTTTCTCTTCTAAGTCTC

(AR N R N N R NN AR NN ARy
TTTCCAACCAATTCCTTGTTGCTGTTCAAAAAGTCTTTGATGAGCTTATTAGCTTCTTGTGGGGACAATCCTTTAGCCCCCAGTTTCTCTTCTAAGTCTC

GCCTTATATAACTAGTGATAGCGAGATTATTTAAATTAGGCAAATTAAAGACAGCTACCTTGCTAAGATTTGCTTCCAAATGGGAAACGCCATTCGTAGC

(AR R N N R N R RN ARy
GCCTTATATAACTAGTGATAGCGAGATTATTTAAATTAGGCAAATTAAAGACAGCTACCTTGCTAAGATTTGCTTCCAAATGGGARACGCCATTCGTAGC

ACCCACACCCTTATCAGGACTCTTGGAGGCGTTGGTGTATTTGAAATTAGAATAATCAACAAACATCACGCCATCATGTTTTAGGCTACCTTGAAGAGTG

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
AC ACCCTTATCAGGACTCTTGGAGGCGTTGGTGTATT TGAAAT TAGAATAATCAACAAACATCACGCCATCATGTTTTAGGCTACCTTGAAGAGTG

GTTTTTATCTCCCTATCTAAAGCTTTATCTGCTTTTTTCCCATAATCTTTGAGAGTGTAGCTCAAGTCCCCACTACCAAACTCAGTAACTAAAGCTAAAT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
GT ATCTCCCTATCTAAAGCTTTATCTGCTTTTTTCCCATAATCTTTGAGAGTGTAGCTCAAGTCCCCACTACCAAACTCAGTAACTAAAGCTAAAT

GTTTTTTGTCTTTTTTAGAAACAAAAGCAATGTGATCATTCCCTAGGGCGTCTAAATAAGCCTTATGGTCTTTTTGAAAATCTTCAATCTCATTTTGGAA

[BERE RN N R N N R N NN NN
GTTTTTTGTCTTTTTTAGAAACAAAAGCAATGTGATCATTCCCTAGGGCGTCTAAATAAGCCTTATGGTCTTTTTGAAAATCTTCAATCTCATTTTGGAA

TTTTTCTTTCTCTTTCTTGCTCAAGTTGTCTAATTTAGCATTATTTTGTGCAAGAAATTCCATGAAATCTACTTTGTTTTGGATCTCTTTTTGACTCAAT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
TT TTTCTCTTTCTTGCTCAAGTTGTCTAAT TTAGCATTATTTTGTGCAAGARATTCCATGAAATCTACTTTGTTTTGGATCTCTTTTTGACTCAAT

GCTTGTTTCAAGCCTGTGAGCTGATCTTCTTTGTAGAGATAAAAACTAGGGTTGTTAACCCCTTTCTCACCACCTGCTATGACTAACCCACTGCCGTTTT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
GC TTCAAGCCTGTGAGCTGATCTTCT TTGTAGAGATAAAAACTAGGGTTGTTAACCCCTTTCTCACCACCTGCTATGACTAACCCACTGCCGTTTT

TCATATGCACATTAATGAGTGTAGCCACATTGTTGCCTTGTTGGTTTTTATGACCAACGGTGGCGTTCCAATCATGCCTAGCTTCAGGGCCACCATTGTT
FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TCATATGCACATTAATGAGTGTAGCCACATTGTTGCCTTGTTGGTTTTTATGACCAACGGTGGCGTTCCAATCATGCCTAGCTTCAGGGCCACCATTGTT

TCCATACAATAATGAAACTTTTTCAGGTTCTATGCCATCATGACTCCCCATTAACACAGAAGACAGAGCGTTATTGTGAACCAATAATTGGTTGAACTTG

(AR N N N R N R N R NN N RN ARy
TCCATACAATAATGAAACTTTTTCAGGTTCTATGCCATCATGACTCCCCATTAACACAGAAGACAGAGCGTTATTGTGAACCAATAATTGGTTGAACTTG

TAATTGGGATCAATGTCAGCGACTCCCTCAACATCTAACATTTCCATATCGCCAAGAGTGAATTTAGAAAAATTACCCCTTTCATCAAGTAAATCTCTAG

(AR N R N N RN RN R AR ARy
TAATTGGGATCAATGTCAGCGACTCCCTCAACATCTAACATTTCCATATCGCCAAGAGTGAATTTAGAAAAATTACCCCTTTCATCAAGTARAATCTCTAG

ATTCAGGCGGTAAGCTTTGTATGTCAGTGGTGGTAGTGGCTACATCTGGTTGGACATGAGGAACTGGTTCTTGATTGAGCGTTTCTTTGAGATCGGAAGA

[BERE RN N N N RN AR
ATTCAGGCGGTAAGCTTTGTATGTCAGTGGTGGTAGTGGCTACATCTGGT TGGACATGAGGAACTGGTTCT TGATTGAGCGT TTCT TTGAGATCGGAAGA

TTGTTTTTTGTTAAACACAAATGATAAAAAAATATCAAACCAATCCCCACCAGTAGGATCTCCATTAGGCTCTCCATTTTTTTCTGCTTCTTGCCTCTCT

FEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTGTTTTTTGTTAAACACAAATGATAAAAAAATATCAAACCAATCCCCACCAGTAGGATCTCCATTAGGCTCTCCATTTTTTTCTGCTTCTTGCCTCTCT

TTCAAAGATTCATCAAACACGCCCATGAATTTTTGATCCGATCGGATTTGGTTTCTTATGATAATTCCTGCAAGAGCTTGTTTGGCAGACCTCAAAAACT

(AR N N N N N AR RN
TTCAAAGATTCATCAAACACGCCCATGAATTTTTGATCCGATCGGATTTGGTTTCT TATGATAATTCCTGCAAGAGCTTGT TTGGCAGACCTCAAAAACT

CCGCTTTCTCTTTATCATCAGAGATAGGGGGTTGTATGATATTTTCCATAARAACCTCGGATTTTTTGGGTGTTGATT TGAGATGGATCTTTTTGATGGGA
FEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CCGCTTTCTCTTTATCATCAGAGATAGGGGGTTGTATGATATTTTCCATAARACCTCGGATTTTTTGGGTGTTGATT TGAGATGGATCTTTTTGATGGGA

CACCCAATTCATAAAAATTTGGTAACGCTGAGTCCCAAATTTCTGAAAGCTTTTTATGGAAGAACCTGTATCAATGAGACCGTCTTTGTTGATTAAATCA

[EER RN R N R N RN NN R AR
CACCCAATTCATAARAAATTTGGTAACGCTGAGTCCCAAATTTCTGAAAGCTTTTTATGGAAGAACCTGTATCAATGAGACCGTCTTTGTTGATTAAATCA

CTGCTCTTACTGATAAAGTTTGAAAAATACTGATTCTTTTTGGTAGGATTTTTGATCGCTTTATTAGCGAATTTCTCCCTTAGCTGCGAGATTTTCTCAA

[BERE RN N N N NN AR NN R AR
CTGCTCTTACTGATAAAGTTTGAAAAATACTGATTCTTTTTGGTAGGATTTTTGATCGCT TTATTAGCGAATTTCTCCCTTAGCTGCGAGATTTTCTCAA

AAGCTTGCCTGTTATCCCTATCATTCTTATCAACGATTGGTTTTTGATCAGGATCAAATGAAGCGACAGCGTTATCAACTTTAATAAAAGCCACTTGAAG

(BN NN N N RN RN AR NN AR AR
AAGCTTGCCTGTTATCCCTATCATTCTTATCAACGATTGGTTTTTGATCAGGATCAAATGAAGCGACAGCGTTATCAACT TTAATAAAAGCCACTTGAAG

ATTATTGATAAATTGCTGCGGGTTAAAAGCCGCTTCGGTTTGTGGTTGTTGGTTAATGGTTTCGTTAGTCATTGTTTCTCCTTACTAT 3688

RN N N R e N N RN AR RN
ATTATTGATAAATTGCTGCGGGTTAAAAGCCGCTTCGGTTTGTGGTTGTTGGTTAATGGTTTCGTTAGTCATTGTTTCTCCTTACTAT 3688
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Supplementary Figure S7B:

cagPAI sequence from H. pylori strain 7.13-1

sc2

7.13-2°" (Bottom)

Matches (]) : 32037
Mismatches (#) : 0
Gaps ( ): 207 (within cagy)

cagY gene:

7.13-1°°% 1
7.13-2°" 1
101
101
201
201
301
301
401
401
501
501
601
601
701
701
801
801
901
901
1001
1001
1101
1101
1201
1201
1301
1301
1401
1401
1501
1501
1601

1601

Underlined

AACACTATGGCTGACACAATCAATACAACTGAAACAACCCATGAAACAAAGAAACCAAACGCTTTTGTAAATTTTTTCAAAAACAGTCTGGCTGATAAGC
FCECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AACACTATGGCTGACACAATCAATACAACTGAAACAACCCATGAAACAAAGAAACCAAACGCT TTTGTAAATTTTTTCAAAAACAGTCTGGCTGATAAGC

GTTATGATTCATTAGGTCTCATTGGAGCAGGGGTTTTATGT TGTGTCTTGAGCGGTGCTATGGGGATTGTTGGGATAATTTTTGTCGCAATAGGAATCTT
FCEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTTATGATTCATTAGGTCTCATTGGAGCAGGGGTTTTATGT TGTGTCTTGAGCGGTGCTATGGGGATTGTTGGGATAATTTTTGTCGCAATAGGAATCTT

TTTGTCTTTTTCTAATATCAACTTAGTGAAATTAGTTGAAAAATTGTCCAAARAACAACCTAAAGCGGCAACAACTGTCAATAACGAAACCCAAAAATCT

R N N N R N N R R N N R RN AR AR
TTTGTCTTTTTCTAATATCAACTTAGTGAAATTAGTTGAAAAATTGTCCAAAAAACAACCTARAGCGGCAACAACTGTCAATAACGAAACCCAAAAATCT

CAAGCAACAAGCGTTACCAACGGACCAACTGAAGCTAAAGAGAATAAAGATTGAGGTAAAACAACGATTTTGACTGAAGAAAGAATAAGAGAAAATTTCA

CEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CAAGCAACAAGCGTTACCAACGGACCAACTGAAGCTAAAGAGAATAAAGATTGAGGTAAAACAACGATTTTGACTGAAGAAAGAATAAGAGAAAATTTCA

AAAATTTAGGTGTTCTAGTGGTTTATTACTCACTGCATGACCCACACAAGCGACCTATAAATTCTTTTTCTCTAAAGACTTCTAATATCATAGGATTCTC

R N R N N R R N N R NN AR AR
ARAATTTAGGTGTTCTAGTGGTTTATTACTCACTGCATGACCCACACAAGCGACCTATAAATTCTTTTTCTCTAAAGACTTCTAATATCATAGGATTCTC

TATATTTTATCTGCGAACACGCACAAAAAAAATCATACAAAAAATGGCTTCAAGACACACTGACGATTCAAATAAGTTCAACATCAAACCCAAAGAAAAG

CECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TATATTTTATCTGCGAACACGCACAAAAAAARATCATACAAAAAATGGCTTCAAGACACACTGACGATTCAAATAAGT TCAACATCAAACCCAAAGAAAAG

ATTGATGAGAATGTCATTAACGCATTAGAGACAAGTTTGAAATCTAAAGGGGTCGTTTCAGAAACGCTAGAAAGTATCAAAGAAGCTAAAAACAACAAAG

FCECEEEEErr e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ATTGATGAGAATGTCATTAACGCATTAGAGACAAGTTTGAAATCTAAAGGGGTCGTTTCAGAAACGCTAGARAGTATCAAAGAAGCTAAAAACAACAAAG

AGTATGAGAATTTGTCCAATAGGGGATTTTTAAGGGCTAAATTGGATCAAGGGGTAGGGCTCAACTTTCAAGAGTCTATAGGCTACAACTTGAGTGCCCT

CECEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGTATGAGAATTTGTCCAATAGGGGATTTTTAAGGGCTAAATTGGATCAAGGGGTAGGGCTCAACTTTCAAGAGT CTATAGGCTACAACTTGAGTGCCCT

ACAAAAAAAGGCAATCTCTCTGTTAAAAATCAGCCCTAATCAGATATTAGAGTTAGTCCAAAAACTATACATGAAAGGGCGTATAAGCTATCCTACTGAA

FEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ACARAARARAGGCAATCTCTCTGTTAAAAATCAGCCCTAATCAGATATTAGAGTTAGTCCAAAAACTATACATGAAAGGGCGTATAAGCTATCCTACTGAA

TATTTGTTTGAAGAGACTTTCAAAAAAAACTTATATAAGATTTACAAGGATTCAGAGAATGATTGCTTCAACAAGAATGTGGATGATGAAGAAAAAGTTC

CECEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TATTTGTTTGAAGAGACTTTCAAAAAAAACTTATATAAGAT TTACAAGGATTCAGAGAATGATTGCTTCAACAAGAATGTGGATGATGAAGAAAAAGTTC

TTTTAGGGTTTCCTAACAGAAAATTCACTCCCAATGAGTTTTTTACAGCTACATCACTTACCTTAAATGCAAGGGAATTTTGTCTCTATATCAATCTGAA

R N N R N N R N N R NN AR AR
TTTTAGGGTTTCCTAACAGAAAATTCACTCCCAATGAGT TTTTTACAGCTACATCACTTACCTTAAATGCAAGGGAATTTTGTCTCTATATCAATCTGAA

AAAAAAGGAAACTAATGTTTAGAAAACTGGCAACCGCTGTATCGCTCATAGGCTTACTAATCTCTAACACTCTTTATGCTAAAGAAATAAGTGAAGCCGA

FCEEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ARARAAGGAAACTAATGTTTAGAAAACTGGCAACCGCTGTATCGCTCATAGGCTTACTAATCTCTAACACTCTTTATGCTAAAGAAATAAGTGAAGCCGA

TAAGGTTATTAAAGCCACTAAAGAAACTAAAGAGACCAAGAAAGAAGCTAAACGACTCAAAAAAGAAGCTAGACAGCGCCAACAGATCCCTGATCATAAG

CEEEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAAGGTTATTAAAGCCACTAAAGAAACTAAAGAGACCAAGAAAGAAGCTAAACGACTCAAAARAGAAGCTAGACAGCGCCAACAGATCCCTGATCATAAG

AAACCTCAATATGCCTCTGTTGATGACACAAAAACTCAAGCGCTGTTTGATATATACGACACCTTGAATGTGAATGACAAAAGCTTTGGGGATTGGTTTG

FCEEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ARACCTCAATATGCCTCTGTTGATGACACAAAAACTCAAGCGCTGTTTGATATATACGACACCTTGAATGTGAATGACAAAAGCTTTGGGGATTGGTTTG

GTAATAGCGCTTTGAAAGACAAAACCTATCTCTACGCTATGGATCTGTTGGATTATAACAATTACTTATCCATAGAAAATCCCATTATCAAAACAAGAGC

CECEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTAATAGCGCTTTGAAAGACAAAACCTATCTCTACGCTATGGATCTGTTGGATTATAACAATTACTTATCCATAGAAAATCCCATTATCAAAACAAGAGC

GATGGGAACTTATGCGGATTTGATTATCATCACAGGCTCATTAGAGCAAGTCAATGGGTATTACAACATTCTAAAAGCGCTCAACAAACGCAACGCTAAG

CECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GATGGGAACTTATGCGGATTTGATTATCATCACAGGCTCATTAGAGCAAGTCAATGGGTATTACAACATTCTAAAAGCGCTCAACAAACGCAACGCTAAG

TTTGTGTTAAAAATCAATGAGAACATGCCTTATGCCCAAGCGACTTTTTTAAGAGTGCCAAAAAGAAGCGATCCTAATGCCCACACGCTTGATAAGGGAG

CEEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTGTGTTAAAAATCAATGAGAACATGCCTTATGCCCAAGCGACT TTTTTAAGAGTGCCAAARAGAAGCGATCCTAATGCCCACACGCTTGATAAGGGAG

(Top) compared to cagPAI sequence from H. pylori strain
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CGGCAATTGATGAGAATAAGCTTTTTGAACAACAAAAGAAAATGTATTTCAATTACGCTAACGATGTGATCTGCAGACCCGATGATGAAGTGTGTTCGCC

(AR N N R NN RN R AR
CGGCAATTGATGAGAATAAGCT TTTTGAACAACAAAAGAAAATGTATTTCAATTACGCTAACGATGTGATCTGCAGACCCGATGATGAAGTGTGTTCGCC

CCTAAGAGATGAGATGGTAGCTATGCCCACTAGCGATAGCGTTACTCAAAAGCCCAATATCATTGCTCCTTATAGCTTGTATAGACTCAAAGAGACAAAT

(AR N R N N N R NN R AR
CCTAAGAGATGAGATGGTAGCTATGCCCACTAGCGATAGCGTTACTCAAAAGCCCAATATCATTGCTCCTTATAGCT TGTATAGACTCAAAGAGACAAAT

AACGCCAATGAGACCCAACCATCACCTTATGCCACCCAAACCGCTCCTGAAAGCAGCAAAGAGAAGCTTATAGAAGAGCTAATCGCTAACTCCCAACTCA

FEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AACGCCAATGAGACCCAACCATCACCTTATGCCACCCAAACCGCTCCTGAAAGCAGCAAAGAGAAGCTTATAGAAGAGCTAATCGCTAACTCCCAACTCA

TAGCCAATGAGGAAGAGAGGGAAAAGAAACTCTTAGCAGAAAAAGAAAAACAAGAGGCTGAATTGGCTAAATACAAGCTCAAAGACTTAGAAAATCAAAA

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAGCCAATGAGGAAGAGAGGGAAAAGAAACTCTTAGCAGAAAAAGAARAACAAGAGGCTGAATTGGCTAAATACAAGCTCAAAGACT TAGAAAATCAARA

GAAACTAAAAGCTTTAGAAGCAGAGTTGAAAAAGAAAAACGCTAAGAAACCTAGAGTAGTGGAAGTGCCTATTTCTCCTCAAACAAGTAATTCTGATGAA

[EER R R R R N N RN RN AR NN
GAAACTAAAAGCTTTAGAAGCAGAGT TGAAAAAGAAAAACGCTAAGARACCTAGAGTAGTGGAAGTGCCTATTTCTCCTCAAACAAGTAATTCTGATGAA

ACAATGAGAGTTGTCAAAGAAAAAGAGAACTATAATGGGTTATTAGTGGATAAAGAGACCACGATCAAAAGAAGCTATGAGGGGACTTTGATCAGTGAAA

(AN N N N NN RN RN R AR
ACAATGAGAGTTGTCAAAGARAAAGAGAACTATAATGGGTTATTAGTGGATAAAGAGACCACGATCAAAAGAAGCTATGAGGGGACTTTGATCAGTGAAA

ATTCTTACAGCAAAAAAACACCTCTCAACCCTAATGACTTGAGGAGCCTAGAAGAAGAAATTAAGAGCTACTATATCAAGTCTAATGGCTTGTGTTACGC

(BN N R N N RN R N AR RN
ATTCTTACAGCAAAAAAACACCTCTCAACCCTAATGACTTGAGGAGCCTAGAAGAAGAAAT TAAGAGCTACTATATCAAGTCTAATGGCTTGTGTTACGC

TAATGGCATCAGTCTCTATGCAAAAATCAAAAACGACCCCTATAAAGAGGGAATGCTGTGTGGTTATGAGAGCGTTCAAAATCTGCTCTCACCTTTAAAG

[AERR RN N N N N R N RN AR NN R ARy
TAATGGCATCAGTCTCTATGCAAAAATCAAAAACGACCCCTATAAAGAGGGAATGCTGTGTGGT TATGAGAGCGT TCAAAATCTGCTCTCACCTTTAAAG

GACAAGCTCAAATACGACAAGCAAAAGTTACAAAAAGCGTTACTGAAAGATTCAAAGTAAATTAAAGTTTTGTTTGGGAAATGGATTGGTCTGACTTTAT

[EERE RN N R N N R NN AR N R AR
GACAAGCTCAAATACGACAAGCAAAAGT TACAAAAAGCGTTACTGAAAGATTCAAAGTAAAT TAAAGTTTTGT TTGGGAAATGGATTGGTCTGACTTTAT

TTCTTAATTCCTTAGCCTATCCATGCCAAAAGGTAACCATCACTTTCAAGCAATACGAAAATCTCACCCAAATCCGTCAAARAGGCTGCGACAATGAAGT
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTCTTAATTCCTTAGCCTATCCATGCCAAAAGGTAACCATCACTTTCAAGCAATACGAAAATCTCACCCAAATCCGTCAAARAGGCTGCGACAATGAAGT

GGTGTGCAGAACGCTCATTTCTATCGCTTTATTAGAAAGCTCTCTAGGGTTGAACAACAAGCGTGAAATTTCCCTTAAAGACACTTCTTATTCCATGTTT

(AR N R N N N RN NN AR NNy
GGTGTGCAGAACGCTCATTTCTATCGCTTTATTAGAAAGCTCTCTAGGGTTGAACAACAAGCGTGARATTTCCCTTAAAGACACTTCTTATTCCATGTTT

CATATCACTTTAAACACCGCTAAAAAGTTCTACCCTACCTATTCTAAAACGCTCCTCAAGTTCAAATTGCTCAATGATGTGGGTTTTGCGATCCAATTAG

(BN N N N N RN AR R
CATATCACTTTAAACACCGCTAAAAAGTTCTACCCTACCTATTCTAAAACGCTCCTCAAGTTCAAATTGCTCAATGATGTGGGTTTTGCGATCCAATTAG

CCAAACAAATTTTGAAAGAAAATTTTGACTACTACAAACAAAAATATCCCAACAAAAGCGTGTATCAATTAGTGGAAATGGCAATAGGCGCTTACAATGG

(RN N N N R NN R NN RN AR
CCAAACAAATTTTGAAAGAAAATTTTGACTACTACAAACAAAAATATCCCAACAAAAGCGTGTATCAATTAGTGGAAATGGCAATAGGCGCTTACAATGG

GGGAATGAAACACAACCCTAATGGCGCTTATGTGAAGAAGTTTCGCTGCATTTATTCTCAAGTGCGATATAACGAATAAAGCATGCTAGAACTAACTTAT

(AR N R N N R AR NN RN ARy
GGGAATGAAACACAACCCTAATGGCGCTTATGTGAAGAAGT TTCGCTGCATTTATTCTCAAGTGCGATATAACGAATAAAGCATGCTAGAACTAACTTAT

TTTGAATCTTTATAATTTTTATAAGCAATCTTGGTGGTATACTCCTACTATCTTACAAATTTATAATAATATTATTTGCATCATTATCTTTTAATCTTTT

(AR N N R N N NN RN NN
TTTGAATCTTTATAATTTTTATAAGCAATCTTGGTGGTATACTCCTACTATCTTACAAATTTATAATAATATTATTTGCATCATTATCTTTTAATCTTTT

TAAAATATATTTTGATTCTTTTTGTTAAGATATTCTGTCTTTTTATTTTTTGGAATAGGCTTTTTGCCTTCCTTATAAGAACATATAGCGTAAGAATTCT
(AR R R N R N R AR N AR R AR
TAAAATATATTTTGATTCTTTTTGTTAAGATATTCTGTCTTTTTATTTTTTGGAATAGGCTTTTTGCCTTCCTTATAAGAACATATAGCGTAAGAATTCT

TCCAATTTGCACCATTTTCTCTGAGCATGGGTGCTGTAAGAATGACTTGATGAATTTTAACCTGGTGCATGCAACAATCCACTAAGAGCGATGGTTGGCA

(AR R N R R N RN AR NN
TCCAATTTGCACCATTTTCTCTGAGCATGGGTGCTGTAAGAATGACT TGATGAATTTTAACCTGGTGCATGCAACAATCCACTAAGAGCGATGGTTGGCA

AAACAAAGAACACACAAGCTTTTGGTGAGTGAAAATTCCATTAAAGATATAGGAAAACTCAAACGCTTCATGCAAGACAAAGATTATTTTTTAGTAAAGC

(BN N N R R N N R NN N RNy
ARACARAGAACACACAAGCTTTTGGTGAGTGAAAATTCCATTAAAGATATAGGAAAACTCAAACGCTTCATGCAAGACAAAGATTATTTTTTAGTAAAGC

AACGCTTGATCTGATTTTGAAAGATTTCCAAAACGAAATCAATGATTAGAAATTAAAATCACAGTTCGCTTGAACCCACAGGCACTAAAGATTTATCATA

[EERR RN N N R N R NN N AR E R R AR
AACGCTTGATCTGATTTTGAAAGATTTCCAAAACGAAATCAATGAT TAGAAATTAAAATCACAGT TCGCTTGAACCCACAGGCACTAAAGATTTATCATA

ACTCAATTCACCTCTAGTTTTAGCGGCTTGCAAATCATCATAGAAAGTTGCTTGATTAGGCACTTTCCCCAATTTGTATTTCTTGCTCAAGCTTGGACTT

(AR N N R N N N RN NN NN
ACTCAATTCACCTCTAGTTTTAGCGGCTTGCAAATCATCATAGAAAGT TGCTTGATTAGGCACTTTCCCCAATTTGTATTTCTTGCTCAAGCTTGGACTT
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ACCTTAATGAGTTCATCGGTGAAGAATGGATCATCATAGTAAAGCGCCTTGTGGCACTTGATAGGTTTGAGCGTATTCTCTAGAATGATAAGCTCATCGC

(AR N N N N R N R AR R AR AR
ACCTTAATGAGTTCATCGGTGAAGAATGGATCATCATAGTAAAGCGCCTTGTGGCACTTGATAGGTTTGAGCGTATTCTCTAGAATGATAAGCTCATCGC

CCATAGTCATCAATTCATCAGGGGTCATCAAAAACCGCTCTTTGTTGCTGATAGAAGTGTTGGTCTTACCTGTATTATCATCAATGCTTCGGCTCACGTC

[RERE RN N N N N N NN NN AR AR
CCATAGTCATCAATTCATCAGGGGTCATCAAAAACCGCTCTTTGTTGCTGATAGAAGTGTTGGTCTTACCTGTATTATCATCAATGCTTCGGCTCACGTC

TTGCCTTGTGTATTTCCCTAATACCTTAGAAAGTTTTTCAAAATGTTCATAGTAGTTATCGTTGTTAATCCCATAATACATATTCAAAGAAAGGTTGTCT

(AR N N N N RN R AR R AR AR
TTGCCTTGTGTATTTCCCTAATACCTTAGAAAGTTTTTCAAAATGTTCATAGTAGT TATCGT TGTTAATCCCATAATACATATTCAAAGAAAGGTTGTCT

AAAATAGTCTTAGCGCCATTCCTACCATAACCAAGTGGGGGGTCATTCTCTAGTTGCGCCTTACTTTGAAACACAAAAGCGGGGCGCATGTTGTATTCTG

FEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ARAATAGTCTTAGCGCCATTCCTACCATAACCAAGTGGGGGGTCATTCTCTAGTTGCGCCTTACTTTGAAACACARAAGCGGGGCGCATGTTGTATTCTG

CCATAATCCCTACCGCTTTAACAAAGGTCTCTAAATAGCCACAGAGCGTGAATTCATCCATAAGCATTAAGCAACTTCTTTTGCATTGTGGATCATGGAT

[RERE RN N N R N R N RN N RNy
CCATAATCCCTACCGCTTTAACAAAGGTCTCTAAATAGCCACAGAGCGTGAATTCATCCATAAGCATTAAGCAACTTCTTTTGCATTGTGGATCATGGAT

TGGCAGAATAAGATTGCTATAAATCATCACATTAAAAAACAGCTCTAGTATCGGCCCAACAATAGTGCTTTCTTTGGGGTTAGCGATCACGCCAATGCTG

FPEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGGCAGAATAAGATTGCTATAAATCATCACATTAAAAAACAGCTCTAGTATCGGCCCAACAATAGTGCTTTCTTTGGGGTTAGCGATCACGCCAATGCTG

ACCTCATCAATCCTTAAACGCCTGAAATCAAAATCATTAGCGCTCGTGAAATTCCTGATCATAGCGTTATTGTAAGGCGCAAACGCTGATGTATAGACCC

(AN R N N R NN N AR AR E R
ACCTCATCAATCCTTAAACGCCTGAAATCAAAATCATTAGCGCTCGTGAAATTCCTGATCATAGCGTTATTGTAAGGCGCAAACGCTGATGTATAGACCC

CTTGAACAGAGCTGTAAGTTTCTTTAGCGCCACCCATTGTCTTAAAGTTGTTCCACATGTTTCTAGTAGCAGGATTAAGCACTCTTAGATTGTCGCCACT

[BERE R R N N R NN N ARy
CTTGAACAGAGCTGTAAGTTTCTTTAGCGCCACCCATTGTCTTAAAGTTGTTCCACATGT TTCTAGTAGCAGGAT TAAGCACTCTTAGATTGTCGCCACT

CTTATCTTCTTCACCTCCAAAAAATTCCATCAGAGACACGACTTTTTCCATGTTTGTGTCTTCATCAATCAAATTGATACCGCTTGCCATAGAACCTATG

(BN N N N N N N RN AR R R AR
CTTATCTTCTTCACCTCCAAAAAATTCCATCAGAGACACGACTTTTTCCATGTTTGTGTCTTCATCAATCAAATTGATACCGCTTGCCATAGAACCTATG

ARARACATCGTGGGGGTTTCAGGCATGATGATTTTTTTTCTTTTGACAAACTCAAGCCCCTTTTTAGTCCACATGAGATCCCTATAAATATTGCAATTGA
FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ARARACATCGTGGGGGTTTCAGGCATGATGATTTTTTTTCTTTTGACAAACTCAAGCCCCTTTTTAGTCCACATGAGATCCCTATARAATATTGCAATTGA

TGACAAAGAGATTTCGCGCTTGATTGCTAAAAAAAGGATCTTTTTCATTGGGTCTTTCAGGGAACACGAGCTTAGCCAATCCAAAGATTTGAGTGGAAAA

(AR N R N N R R RN AR AR
TGACAAAGAGATTTCGCGCTTGATTGCTAAAAAAAGGATCTTTTTCATTGGGTCTTTCAGGGAACACGAGCTTAGCCAATCCARAGATTTGAGTGGAARA

ATCCCCCCCACTAGCCACCATCCCATGCCCTTTTAGGCGTGTGTCAATTTGAGAGAGTATGTCTTCAGTCAAAACCACATCATTACCAAAATCCACATAA

(B R N R N RN R NN AR R AR AR
ATCCCCCCCACTAGCCACCATCCCATGCCCTTTTAGGCGTGTGTCAATTTGAGAGAGTATGTCTTCAGT CARAACCACATCATTACCAAAATCCACATAA

GCGAAAGGATTAAATCGGTGTGTTTTTAAGGAGAAAGGTTCATAGATGAACACTTTTTGGTTGAAGCGTTTTTCTCTGATTTTTCCGCAAGTCTCCATAG

(RN N N R N N R NN NN NN
GCGAAAGGATTAAATCGGTGTGTTTTTAAGGAGAAAGGT TCATAGATGAACACTTTTTGGTTGAAGCGTTTTTCTCTGATTTTTCCGCAAGTCTCCATAG

TGTCAGCTTTAGGGTCAAACACAACGATATTTTGAGGATAATTGATCATATTGGGCATGATGAAACCCACCCCCTTACCGCTTCTAGTAGGAGCAATCAA

(AR N R N N RN R RN
TGTCAGCTTTAGGGTCAAACACAACGATATTTTGAGGATAATTGATCATATTGGGCATGATGAAACCCACCCCCTTACCGCTTCTAGTAGGAGCAATCAA

GCCAATGAACGCCTGCCCTGCGTAAGCGATAAAATCCCCCAAGCCACGCCTGCCTACAATCACCTCTCGTTTGTCAAAGGTGCGTTTTTTATTGTTGGGC

FEEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCCAATGAACGCCTGCCCTGCGTAAGCGATAAAATCCCCCAAGCCACGCCTGCCTACAATCACCTCTCGTTTGTCAAAGGTGCGTTTTTTATTGTTGGGC

GTGATGAGCTTGGCTTTGATCATTTTCTCTTCAGTTTCCCAACTCGCGCTACCAAAGAGATCATCAACTTTTTTATTCGCTCCTATATCTCTAGTCCGAG
FEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTGATGAGCTTGGCTTTGATCATTTTCTCTTCAGTTTCCCAACTCGCGCTACCAAAGAGATCATCAACTTTTTTATTCGCTCCTATATCTCTAGTCCGAG

TTAAGTATTTTAAGAACCACACAAAAAAGGTAATGAAGATATAAGAGCATAAAATAGAACTATATACGACTAAGGATATATTGAACCCATAAATTTTGAG

[BERR R N N N N N RN NN R AR
TTAAGTATTTTAAGAACCACACAAAAAAGGTAATGAAGATATAAGAGCATAAAATAGAACTATATACGACTAAGGATATATTGAACCCATARATTTTGAG

TGAACTAAAACAAAGCGCCTTAAAATAGTATGCAGGAAAATCTTGTATCGCATAGATCCATATATCAAAAAGATCATCATCGCTCTCAGGCGATCGATTA

(AR N N N N RN RN AR AR AR
TGAACTAAAACAAAGCGCCTTAAAATAGTATGCAGGAAAATCTTGTATCGCATAGATCCATATATCAAAAAGATCATCATCGCTCTCAGGCGATCGATTA

TCATCATAAAAATTACCTAAGAGAATCAAGAAAAATAATCCTGATGTGATAAAAGAATAGGATAGTAATAGTATAGCTTGCAACCAAAAGCCAAAGGTTT

(AERR RN N R N N N NN N AR RN AR A R
TCATCATAAAAATTACCTAAGAGAATCAAGAAAAATAATCCTGATGTGATAAAAGAATAGGATAGTAATAGTATAGCTTGCAACCAARAAGCCAAAGGTTT

TAACCCTTTCTTTCAGCCCATCTATAATGATTTCTTTAAAGCTTTTTTTCTTTTGAGGCTGGTTAGCTTTATCTTTAAAAGCCTTTTTTTGAGCTTTTAT

(EER RN N R N N R NN RN
TAACCCTTTCTTTCAGCCCATCTATAATGATTTCTTTAAAGCTTTTTTTCTTTTGAGGCTGGTTAGCTTTATCTT TAAAAGCCTTTTTTTGAGCTTTTAT
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GAATTTGTAAAGAAAAAATAACGCTATTAACCCTATGAAACTAAAAATAACAACCAACTTATAATCCTCTATGAAATATAAGGTGTTATACAAAAAGTCT

(AR N R N R R R R R R A RN AR
GAATTTGTAAAGAAAAAATAACGCTATTAACCCTATGAAACTAAAAATAACAACCAACTTATAATCCTCTATGAAATATAAGGTGTTATACAAAAAGTCT

TCCATTGTGCCTACTACCTATGTTTGATATAAAATTCATCACACTGTTTGTGGTGGTTGATATGGACAATCATATCAATCAAATCTTTAAAGCCCTCAAT

(AR N R R N NN AR NN
TCCATTGTGCCTACTACCTATGTTTGATATAAAATTCATCACACTGT TTGTGGTGGTTGATATGGACAATCATATCAATCAAATCTTTAAAGCCCTCAAT

AAGACTTTCAAACTTGATATTCCTTGCTGCGCTATTAGATGAACTCATGTTGGCCAAACGGATAAACGCTTCTTCACTGCTCCCTGCATGCAGAGTGGTT

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AAGACTTTCAAACTTGATATTCCTTGCTGCGCTATTAGATGAACTCATGT TGGCCAAACGGATAAACGCTTCTTCACTGCTCCCTGCATGCAGAGTGGTT

AGTGTGCCTTTATGACCGCTACAAAGCACATTATAAAAATCGTATGCCTCACTGCTTCTGAGTTCCCCTAAAATGATTCTATCAGGCCGCATTCTCAGAC

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGTGTGCCTTTATGACCGCTACAAAGCACATTATAAARATCGTATGCCTCACTGCTTCTGAGT TCCCCTAARATGATTCTATCAGGCCGCATTCTCAGAC

ATGACTTTAAGCAATCAGCAGAGGTGATATTCCCACCAAAAAAAAGCTGTGTGTAGTTTTTGTGGTGTTTGAATACGATCTCTTCGGTGTCTTCAATGGA

(AR N R N R R N RN RN
ATGACTTTAAGCAATCAGCAGAGGTGATATTCCCACCAAAAAAAAGCTGTGTGTAGTTTTTGTGGTGTTTGAATACGATCTCTTCGGTGTCTTCAATGGA

TATGATCCTTTCTTCTTTAGGGATAAACTCCATGATGCTTTTGATATAAGTCGTTTTACCGCTTCCTGTGCCACCACAAACAATCACATTTTTACCAATA

(AR R R R N NN R AR AR R
TATGATCCTTTCTTCTTTAGGGATAAACTCCATGATGCTTTTGATATAAGTCGTTTTACCGCTTCCTGTGCCACCACAAACAATCACATTTTTACCAATA

GCAATACCATCTTTAATCGCGCTGATCGCTTGTTCTTTGTTGTCTAGTAGATTATAAAAACCTTGCTCTTCAAAGAAGCTATGAGGATAGGTTGTTTTGC

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCAATACCATCTTTAATCGCGCTGATCGCTTGTTCTTTGTTGTCTAGTAGATTATAAAAACCTTGCTCTTCAAAGAAGCTATGAGGATAGGTTGTTTTGC

TAGGTATCCTTATGGATATGGAAATGGTTTCATCATTAACTGTAACAGGGGAAAGGACAATCTGCACCCTTTCACCATTCGCTAARATTGCTGCTCAAAAT

(AR N N NN R RN AR NN
TAGGTATCCTTATGGATATGGAAATGGTTTCATCATTAACTGTAACAGGGGAAAGGACAATCTGCACCCTTTCACCATTCGCTAAATTGCTGCTCARAAT

AGGATTTTCATAGTTGTCTATTGTTTTTTTCTTAAAACTTGCACAACACCGAGCAAAATGCATTAAACGGGACAGGCTAAAGGCTTTCCTGTCTCTCACA

(RN R R R N R RN AR NN
AGGATTTTCATAGTTGTCTATTGTTTTTTTCTTAAAACTTGCACAACACCGAGCAARATGCATTAAACGGGACAGGCTAAAGGCTTTCCTGTCTCTCACA

TCAAATGGTTGCCATTCGCCATTATTTTTTAAAACCCACACAACCTTGTTCCCATTGTAACARATCTCAGTGATATTTTCCATTTTTAAAAAATCACCAA
FEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TCAAATGGTTGCCATTCGCCATTATTTTTTAAAACCCACACAACCTTGTTCCCATTGTAACARATCTCAGTGATATTTTCCATTTTTAAAAAATCACCAA

AAAGTTCTTCAGTAGCATGCCTTAGAGGATTTAATGCCGCTTCTTTTAAAGCTCTTTCTACTTCTAGAAATTTTTTATCTTCTGCACTCAATCTGTCTTC

(BN N R N RN AR NN
ARAGTTCTTCAGTAGCATGCCTTAGAGGATTTAATGCCGCTTCTTTTAAAGCTCTTTCTACTTCTAGAAATTTTTTATCTTCTGCACTCAATCTGTCTTC

AGTCATGTTCTTATTCCAAATTTAATTTTAATTGGGTTATCAATTTAGCTCTTTCTAAAGAAGTGAGATAAGTCTTATTTTTGCTCAAAATAATATATTT

(RN N AR R R AR AR
AGTCATGTTCTTATTCCAAATTTAATTTTAATTGGGTTATCAATTTAGCTCTTTCTAAAGAAGTGAGATAAGTCTTATTTTTGCTCAAAATAATATATTT

AGTCCCTATATCTTGGACAATCTCATTGAGCTTCCTTCCAAAATCATCTATCCCTAGGATCTGAAACGCTACGCCCATCATATTGCCATCTATGAATGGC

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGTCCCTATATCTTGGACAATCTCATTGAGCTTCCTTCCAAAATCATCTATCCCTAGGATCTGAAACGCTACGCCCATCATATTGCCATCTATGAATGGC

GGTAAATACTCTCTTGGCAGATAAGAAGCCACTAGGTCTGAAATTCTTGCCACTTCATCACACGTAAAATTATTGAAGTTGTCAGAAATTTCTGCAACAA

(RN N R R N AR R R AR RN
GGTAAATACTCTCTTGGCAGATAAGAAGCCACTAGGTCTGAAATTCTTGCCACTTCATCACACGTAAAATTATTGAAGT TGTCAGAAATTTCTGCAACAA

ACTCTCCAAGCGTTAGTTCATTTTTGATCGTGCTTTCTGCAAAAGTCTTTTCTTGTTTGCAACGATTGTAACTGGCTAACACAAGGTTGTTCAAATAGTT

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ACTCTCCAAGCGTTAGTTCATTTTTGATCGTGCTTTCTGCAAAAGTCTTTTCTTGTTTGCAACGATTGTAACTGGCTAACACAAGGTTGTTCAAATAGTT

GTAATAAGCATCAAAACTAATAAAATTCTTTTGCATATTAATTCTTAACTCTTGAACTCTTCTCAAAAAATCTTGCGGATCGTTGCTATCTTTTAAAGAA
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTAATAAGCATCAAAACTAATAAAATTCTTTTGCATATTAATTCTTAACTCTTGAACTCTTCTCAAAARATCTTGCGGATCGTTGCTATCTTTTAAAGAA

GAGGCGTAATTTTGAATAAACTTATCCCTTACTTCATTTGCATTTCCCATAAGAGAGCTGTTGCTATCTAAGATCTTTTGTCTTTCTGCTTCATTAAAAC

(AR R N R R R AR NN
GAGGCGTAATTTTGAATAAACTTATCCCTTACTTCATTTGCATTTCCCATAAGAGAGCTGTTGCTATCTAAGATCTTTTGTCTTTCTGCTTCATTAAAAC

CGAGTTCCATTGCTGTTTCCTTTCATTGTTTTTGCTTGGTTTTTTCCGCCACTACATCCTTTAGAAGAGCCTGTTGTTGGTTTTGTCTTTTATTTTGTAA

(RN N R N RN A NN
CGAGTTCCATTGCTGTTTCCTTTCATTGTTTTTGCTTGGTTTTTTCCGCCACTACATCCT TTAGAAGAGCCTGTTGTTGGTTTTGTCTTTTATTTTGTAA

AGAACCGAGTTTGGTAACATATTTAGTAACATGAATATATTTTATCCTTTCTCTTGAATTAATTGCCACCTTTGGGGCTTGTGGTGATTTCTTCATGTTC

(RN R R N R AR NN R NN
AGAACCGAGTTTGGTAACATATTTAGTAACATGAATATATTTTATCCTTTCTCTTGAATTAATTGCCACCTTTGGGGCTTGTGGTGATTTCTTCATGTTC

TCTAGACAAAGTTTTAGTGCTTTGTTTGATAATTTCATCTACCACAGATTTGTTGGTAATTTTAACATCATACACGCCACTAAAATCAATATCGTCCATT

(RN N R N R AR RN RN RN
TCTAGACAAAGTTTTAGTGCTTTGTTTGATAATTTCATCTACCACAGATTTGTTGGTAATTTTAACATCATACACGCCACTAAAATCAATATCGTCCATT
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GTGAGAATCTTAATACTATCGCCCTCATTTTTGTAAAAACTTGGGGGGATATTCATCAGTTGCCCTAGAATTTGATTAGACATCTGGGCTGAACTTTGCA

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTGAGAATCTTAATACTATCGCCCTCATTTTTGTAAAAACTTGGGGGGATATTCATCAGT TGCCCTAGAATTTGATTAGACATCTGGGCTGAACTTTGCA

TACTACCATTGATAGCTTGACCCAAAGCGTAATTAAATTCAGGTGTCCTTTCACTTCTACCTTTGCCAAGACCTATGAGTTTATCTAGAGCTATGATAGG

CECEEEErrr e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TACTACCATTGATAGCTTGACCCAAAGCGTAATTAAATTCAGGTGTCCTTTCACTTCTACCTTTGCCAAGACCTATGAGTTTATCTAGAGCTATGATAGG

CGCAGTTTGCAAGAAGCTATTAACCACGCTTGCTATCACAGCAAAGCCTATGCGCTTCATAAAGTGATTATTCACATAGCCATCTACCCCTGCTTCACCC

CEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CGCAGTTTGCAAGAAGCTATTAACCACGCTTGCTATCACAGCAAAGCCTATGCGCTTCATAAAGTGATTATTCACATAGCCATCTACCCCTGCTTCACCC

AACATGCCTGCTGCTTGAGCGTTTGCTAGAGGTATTATCACACCATCAGGCGTAATGGCTTTAGTAAAGACTATCATTAAGCGTGTCATAATAGGTGTGC

FCECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AACATGCCTGCTGCTTGAGCGTTTGCTAGAGGTATTATCACACCATCAGGCGTAATGGCTTTAGTAAAGACTATCATTAAGCGTGTCATAATAGGTGTGC

CACCTTTCACGCTTTGATAATTCCCATACACCTTAGTGCCTTTATCTAGTAAGATCATAGTGCCGTTCATGTTCCATACATCTTTGGCTACAACCCCACT

CEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CACCTTTCACGCTTTGATAATTCCCATACACCTTAGTGCCTTTATCTAGTAAGATCATAGTGCCGTTCATGTTCCATACATCTTTGGCTACAACCCCACT

CACTATACCTGTGAGAGTGGCATCTACTTTAGAAGTCAGAGTGATTTCAATGGGGGTGTATTGCGCTAAAACAAATGTGGGATCACTCTTGCCTATAAAG

CEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CACTATACCTGTGAGAGTGGCATCTACTTTAGAAGTCAGAGTGATTTCAATGGGGGTGTATTGCGCTAAAACAAATGTGGGATCACTCTTGCCTATAAAG

GCCTGTTTGACAGGGCTTGTTTCATCTTGTTTTTCTGCTTTCTTTTTGTCATCAATGGGATTACCATTTTCATCTACAAATTCCCCATTCTTTTCTTTTT

R N N R N N R R NN R AR
GCCTGTTTGACAGGGCTTGTTTCATCTTGTTTTTCTGCTTTCTTTTTGTCATCAATGGGATTACCATTTTCATCTACAAATTCCCCATTCTTTTCTTTTT

TGTTCTTAAGAGCGATTTCACTGATATTCTTAGCAGTTTCTGCGACATCTTTGTCTATCTTATTGCTTTCTACTTTAGCTTCTGCTGTGGATTTTTTACT

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGTTCTTAAGAGCGATTTCACTGATATTCTTAGCAGTTTCTGCGACATCTTTGTCTATCTTATTGCTTTCTACTTTAGCTTCTGCTGTGGATTTTTTACT

GTAATGTCGGGCTCTATGGAAGCATAAATAGGATTATCGCTAGCTATTTTGTCCGCATCAACAT TAGTGGCGT TAATAGTGGCAATATCGCCGCCATTTT
FCEEEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTAATGTCGGGCTCTATGGAAGCATAAATAGGATTATCGCTAGCTATTTTGTCCGCATCAACAT TAGTGGCGT TAATAGTGGCAATATCGCCGCCATTTT

TGAAATCCATTGGCAACAACGGATAACCTTTAGCCGCCATGTTATCAAAGGTTTTGCGGTTTCTTAGATCGCTATAAATCCGATCCACTTCATCAGCTTG

CEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGAAATCCATTGGCAACAACGGATAACCTTTAGCCGCCATGTTATCARAGGTTTTGCGGTTTCTTAGATCGCTATAAATCCGATCCACTTCATCAGCTTG

TCGTTTAATTCCTAGAATTAGCGCCCTTTCACTATCGCTCAAGCCCTCTAAACATTGCTCTATGGCTTGTTGATCAGTAGGGTCATCTAAGTTATCCAAG

R N R N N N R N N R R AN R AR
TCGTTTAATTCCTAGAATTAGCGCCCTTTCACTATCGCTCAAGCCCTCTAAACATTGCTCTATGGCTTGTTGATCAGTAGGGTCATCTAAGTTATCCAAG

CACTCGCTTGCTTGATGCAATCTTTCTGTTTTACTCAATTGATTTTGTTTGCTTTGTGTCCTTTTATTTTGGATTTCTTGGATCAAATCGCTATAAAGGT

R N N N R R NN AR AR
CACTCGCTTGCTTGATGCAATCTTTCTGTTTTACTCAATTGATTTTGTTTGCTTTGTGTCCTTTTATTTTGGATT TCTTGGATCAAATCGCTATAAAGGT

TTTGGCATTTCCTTTTTTCTTCATCGGTCCTAGCCGTTTTCAAACAATCCAAGACAGCCTTTTCTCTAGCTTCTTGCAGGTATTTGAGCTTCTCTTCATC

R N R N R N N N N N R RN RN AR AR
TTTGGCATTTCCTTTTTTCTTCATCGGTCCTAGCCGTTTTCAAACAATCCAAGACAGCCTTTTCTCTAGCTTCTTGCAGGTATTTGAGCTTCTCTTCATC

GCTCAAACCATCCAAACACTTCATGATAGCCGCTCTGTCGTTAGGATCGGCGTTTTTCAAGCAATCTTTGATCGCTTTATCTTTTTGTTGGAGTTCTTTC

CEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCTCAAACCATCCAAACACTTCATGATAGCCGCTCTGTCGTTAGGATCGGCGTTTTTCAAGCAATCTTTGATCGCTTTATCTTTTTGTTGGAGTTCTTTC

GCTAAAAATTTCCTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCCARAATAAGCCTTAACGC
FCECEEEEr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCTAAAAATTTCCTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCCAAATAAGCCTTAACGC

TCTTCTTAACTTCTTGCTCTAAGAGTTTTCTCGCTTCAGGGGTGAGTAATTTCTCGCAAGCTCTCCTTTCTTCTTCATTTCTAGCTTGAGAGAGGCAGTC

CECEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TCTTCTTAACTTCTTGCTCTAAGAGTTTTCTCGCTTCAGGGGTGAGTAATTTCTCGCAAGCTCTCCTTTCTTCTTCATTTCTAGCTTGAGAGAGGCAGTC

TTTATAAGCTTTAAGACTCTCTTTAGCTAAAACATTTTCCTGTAAGTCTTTAGGGAGATTTTTAAGACATGCTTTTCTTTCTTCTTCATTTCCAGCTTTT

R R N R N R NN AR AR
TTTATAAGCTTTAAGACTCTCTTTAGCTAAAACATTTTCCTGTAAGTCTTTAGGGAGATTTTTAAGACATGCTTTTCTTTCTTCTTCATTTCCAGCTTTT

TCCAAACAATTTAGCACTTGCTTCGCTAAGAACTTTCTCGCTTCAGGGGTGAGTAATTTCTCGCATTCTTTTTTCTCAGCTTCAGTTTTGGCTTGAGATA

CECEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TCCAAACAATTTAGCACTTGCTTCGCTAAGAACTTTCTCGCTTCAGGGGTGAGTAATTTCTCGCATTCTTTTTTCTCAGCTTCAGTTTTGGCTTGAGATA

CGCAATCCAAATAAGCCTTAACGCTCTTCTTAACTTCTTGCTCTAAGAGTTTCCTCGCTTCAGGCGTGAGTAGTTTCTCGCAAGCTCTCCTTTCTTCTTC

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CGCAATCCAAATAAGCCTTAACGCTCTTCTTAACTTCTTGCTCTAAGAGTTTCCTCGCTTCAGGCGTGAGTAGTTTCTCGCAAGCTCTCCTTTCTTCTTC
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ATTTCTAGCTTGAGAGAGGCAGTCTTTATAAGCTTTAAGACTCTCTTTAGCTTCTTCTAAAAGTTTTTTCGCTTCAGGGGTGAGTAATTTCTCGCATTCC

R N N N N NN NN AR
ATTTCTAGCTTGAGAGAGGCAGTCTTTATAAGCTTTAAGACTCTCTTTAGCTTCTTCTAAAAGTTTTTTCGCTTCAGGGGTGAGTAATTTCTCGCATTCC

TTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCTTTATAAGCTTTAACGCTCTCTTTAGCTAAAACCTTTTTCTGCAGGTCTTTAGGGAGATCTT

R R N N N RN AR AR RN
TTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCTTTATAAGCTTTAACGCTCTCTTTAGCTAAAACCTTTTTCTGCAGGTCTTTAGGGAGATCTT

TGACACACCTTTTTTTATCAGCTTCGGTTTTAGCGTTTTTCAAACAATCTAGCGCTTGTTGTTCTAAAAGTTTTTTCGCTTCAGGGGTGAGCAATTTCTC

RN R R N N N N N RN AR AR NN AR
TGACACACCTTTTTTTATCAGCTTCGGTTTTAGCGTTTTTCAAACAATCTAGCGCTTGTTGTTCTAAAAGTTTTTTCGCTTCAGGGGTGAGCAATTTCTC

GCATTCTTTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCTTTATAAGCTTTAAGGCTCTCTTTAGCTTCTTCTAAAAGTTTTTTCGCTTCAGGG

R N R N N N NN N RN
GCATTCTTTTTTCTCTTTTTCATTCCTAGCTCTTGATACGCAGTCTTTATAAGCTTTAAGGCTCTCTTTAGCTTCTTCTAAAAGTTTTTTCGCTTCAGGG

GTGAGTAATTTCTCACACTCTTTTTTCTCGGCTTCAGTTTTGGCTTGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAAAA

FEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTGAGTAATTTCTCACACTCTTTTTTCTCGGCTTCAGTTTTGGCT TGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAARA

GTTTTTTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCTTTTTCATTCCTAGCTTTTGATACGCAGTCTTTATAAGCTTTAATGCTCTCTTT

R N N N N N RN AR AR NN
GTTTTTTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCTTTTTCATTCCTAGCT TTTGATACGCAGTCTTTATAAGCTTTAATGCTCTCTTT

AGCCTCTTCTAAGAGTTTTCTCGCTTCAGGCGTGAGTAATTTCTCGCATTCTTTTTTCTCAGCTTCGTTTTTGGCTTGAGATACGCAATCCAAATAAGCC

RN N R N N N NN NN AR NN AR
AGCCTCTTCTAAGAGTTTTCTCGCTTCAGGCGTGAGTAATTTCTCGCATTCTTTTTTCTCAGCTTCGTTTTTGGCTTGAGATACGCAATCCAAATAAGCC

TTAACGCTCTCTTTGGCTAAAACCTTTTTCTGCAAGTCTTTAGGGAGATCTTTCAAACACTTTTTTCGTTCTTCATCGGTTTTAGCATTTTTCAAACAAT

H\\\\\\\\\\\\\\\\\\\\\\\\\I\!\!\l\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\
TTAACGC GCTAAAACCTTTTTCTGCAAGTCTTTAGGGAGATCTTTCAAACACTTTTTTCGTTCTTCATCGGTTTTAGCATTTTTCAAACAAT

CTAACGCTTGTTGCTCTAAAAGTTTTCTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCATCTTCGTTTTTGGCTTGAGATACGCAGTCCAA

R N R N N N NN
CTAACGCTTGTTGCTCTAAAAGTTTTCTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCATCTTCGTTTTTGGCTTGAGATACGCAGTCCAA

AAACAATCTAACGCTTGTTGCTCTAAAAGTTTTCTCGCTTCAGGGGTGAGCAATTTCTCGCATTCTTTTTTCTCATCTTCGTTTTTGGCTTGAGATACGC

———————————— CTTTAACGCTTTTTTTAGCTTCTTCTAACTTTTTTCTCGCTTCAGGGGTGAGTAATTTCTCACACTCTTTTTTCTCGGCTTCAGTTTT

R R N R A RN R
AGTCCAAATAAGCTTTAACGCTTTTTTTAGCTTCTTCTAACTTTTTTCTCGCTTCAGGGGTGAGTAATTTCTCACACTCTTTTTTCTCGGCTTCAGTTTT

GGCTTGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAAAAGTTTTTTCGCTTCAGGCGTGAGTAATTTCTCGCATTCTTTT

R N N R N NN N NN R NN AR RN
GGCTTGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAAAAGTTTTTTCGCTTCAGGCGTGAGTAATTTCTCGCATTCTTTT

TTCTCGGCTTCAGTTTTGGCTTGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAAAAGTTTTTTCGCTTCAGGCGTGAGTA

R R N N N R N N RN AR AR RN
TTCTCGGCTTCAGTTTTGGCTTGAGATACGCAATCCAAATAAGCCTTAACGCTCTCTTTGGCTTCTTCTTCTAAAAGTTTTTTCGCTTCAGGCGTGAGTA

ATTTCTCGCATTCTTTTTTCTCAGCTTCGTTTTTGGCTTGAGATACGCAATCTTTATAAGCTTTAACGCTCTCTTTAGCTAAAATATCGCTTTGTAAGTC

R R N N NN NN RN AR AR AR
ATTTCTCGCATTCTTTTTTCTCAGCTTCGTTTTTGGCTTGAGATACGCAATCTTTATAAGCTTTAACGCTCTCTTTAGCTAAAATATCGCTTTGTAAGTC

TTTAGGGAGATCTTTCAAACATTTTTTTCGTTCTTCATCAGTTTTAGCGTTTTTCAAACAATCTAGAACCTGTTGTTCTAACTTTTTCCTCGCTTCAGGC
FCEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTAGGGAGATCTTTCAAACATTTTTTTCGTTCTTCATCAGTTTTAGCGTTTTTCAAACAATCTAGAACCTGTTGTTCTAACTTTTTCCTCGCTTCAGGC

GTGAGTAATTTCTCGCATTCTTGTTTCTCTTTTTCATTCCTAGCTTTTGATACGCAATCCTTGTAAGCCTTGACGCTCATATCAGCTAGTAGTTCTTTTT

CEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTGAGTAATTTCTCGCATTCTTGTTTCTCTTTTTCATTCCTAGCTTTTGATACGCAATCCTTGTAAGCCTTGACGCTCATATCAGCTAGTAGTTCTTTTT

GCAAGTCTTGGGGAATATTTTTCAAGCACTCGTTTCGTTCTTCATCAGTTTTAGCGTTTTTCAAACAATCTAGCGCTTGCTGTTTCAATCTTTCTATAGC

R N N N N N NN AR AR
GCAAGTCTTGGGGAATATTTTTCAAGCACTCGTTTCGTTCTTCATCAGT TTTAGCGTTTTTCAAACAATCTAGCGCTTGCTGTTTCAATCTTTCTATAGC

TTCTTTAGACAAGCCTTTCAAGCATTCGTTTTTCTCAGCTTCTGTTTTGGCGTTTTTGATACAATCCTTATACTCTTGAAGCTCTTTTTGAAGCTCTAAT

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTCTTTAGACAAGCCTTTCAAGCATTCGTTTTTCTCAGCTTCTGTTTTGGCGTTTTTGATACAATCCTTATACTCTTGAAGCTCTTTTTGAAGCTCTAAT

TCCTTACGGAATTTCTCTCTAATCTCAGGGTCATTTATGAGTTTTAGGCACTCTTTCCGTTCTTCATCAGTTTTAGCGTTTTTCAAACAATCTAGCGCCA

R N R N N N NN RN AR
TCCTTACGGAATTTCTCTCTAATCTCAGGGTCATTTATGAGTTTTAGGCACTCTTTCCGTTCTTCATCAGTTTTAGCGTTTTTCAAACAATCTAGCGCCA
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11494
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12101

11994

12201

12094

12301

12194

12401

12294

12501

12394

12601

12494

12701

12594

12801

12694

12901

12794

13001

12894

13101

12994

13201

13094

13301

13194

13401

13294

13501

13394

13601

CTTGAACTTTTTGTTGGTTCAGTAAGCTTTTTTTCAGGTTTTCATCTTTGATTAAATCTAAACACTTGATCCTTTCTTCTTCAGTTTTGGCATTTTTGAT

R R N N N N N N N N RN AR AR NN AR
CTTGAACTTTTTGTTGGTTCAGTAAGCTTTTTTTCAGGTTTTCATCTTTGATTAAATCTAAACACTTGATCCTTTCTTCTTCAGTTTTGGCATTTTTGAT

GCAGTCATTATAAGCCTCTAGAGTCTTTTTCATCTGATCTTGAAGTTTTTTGTCTTTGATAAGCTTCAAACATTCTTCATAGTTGCCACCATTACTAATA

CEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCAGTCATTATAAGCCTCTAGAGTCTTTTTCATCTGATCTTGAAGTTTTTTGTCTTTGATAAGCTTCAAACATTCTTCATAGT TGCCACCATTACTAATA

CATTCATAAAAGGCTCTCAACGGGTTTTTGTCCTCAATTTCTGCAATATTTAAATAGTTGTATAAGGTTCTATTGGGATCGTCATTGAAGAAAAGATTCT

R R N N R N R NN AR AR
CATTCATAAAAGGCTCTCAACGGGTTTTTGTCCTCAATTTCTGCAATATTTAAATAGT TGTATAAGGTTCTATTGGGATCGTCATTGAAGAAAAGATTCT

TATCGATCATATTGCCTTTTTCATTCCGTTCTTTCAGCAATCGGTTATACTCTTGCCTTATTTGGATTTCATCATTAACATAAAGATTCCTGTCTTTGCT

R N R N N NN RN AR AR NN
TATCGATCATATTGCCTTTTTCATTCCGTTCTTTCAGCAATCGGTTATACTCTTGCCTTATTTGGATTTCATCAT TAACATAAAGATTCCTGTCTTTGCT

AAAACGAGAGCTTTTATCTTCCAAAGGCATGAAGTAGTGAAAAATGCTTCTAGAAAATAAAATAATCACGATAAGAACAGCGACTACAATGCCACCAATA

FECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AARAACGAGAGCTTTTATCTTCCAAAGGCATGAAGTAGTGAAAAATGCTTCTAGAAAATAAAATAATCACGATAAGAACAGCGACTACAATGCCACCAATA

ATATATTTCTTTTTGCTTCCTTTGATAATTTCTTGATCGTTAGAGTCGTTAGTTATTTCTTCTGACTTGTCTTCATCAAAATTGGTTTTAGTTTCTGTGG

FEEEEEErrr e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ATATATTTCTTTTTGCTTCCTTTGATAATTTCTTGATCGTTAGAGTCGTTAGTTATTTCTTCTGACTTGTCTTCATCAAAATTGGTTTTAGTTTCTGTGG

GGTTATCAAGATAAGGATCTGAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAGTGATTGATCTCTGTTGCTTCTTCATTGGATAAATCTTGGGGTGA

R R N N N N R NN AR
GGTTATCAAGATAAGGATCTGAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAGTGATTGATCTCTGTTGCTTCTTCATTGGATARAATCTTGGGGTGA

ATGTTGTTGGGTTTTTTTAGAAGTTTCATCATCAATTAAGCCCGTTTGAGTTTCTTCTTGATACCCATTATTTTCTTGATCGTCTTCTTCGTTCAGTTCT

R N N N N RN RN RN
ATGTTGTTGGGTTTTTTTAGAAGTTTCATCATCAATTAAGCCCGTTTGAGTTTCTTCTTGATACCCATTATTTTCTTGATCGTCTTCTTCGTTCAGTTCT

TGGGTTTCTTCATCTAAATTCTTTTGCTGAGTGAAAAGTCTTTTATTATCAACTAATTTTCTGGCTTTTTTGAATAACTTGTCTGCTAGACTGCCATTGC

CECEEEEErr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGGGTTTCTTCATCTAAATTCTTTTGCTGAGTGAAAAGTCTTTTATTATCAACTAATTTTCTGGCTTTTTTGAATAACT TGTCTGCTAGACTGCCATTGC

TAGATTCTGAAGTTTCATCACCACCAGAATCCATTTGAGTTTGGGTTTCTTCTGACTTGTCTTCATCAAAATTGGTTTTAGTTTCTGTGGGGTTATCAAG
FCEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAGATTCTGAAGTTTCATCACCACCAGAATCCATTTGAGTTTGGGTTTCTTCTGACTTGTCTTCATCAAAATTGGTTTTAGTTTCTGTGGGGTTATCAAG

ATAAGGATCTGAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAGTGATTGATCTCTGTTGCTTCTTCATTGGATAAATCTTGGGGTGAATGTTGTTGG

R N N N N RN AR AR RN
ATAAGGATCTGAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAGTGATTGATCTCTGTTGCTTCTTCATTGGATAAATCTTGGGGTGAATGTTGTTGG

GTTTTTTTAGAAGTTTCATCATCAATTAAGCCCGTTTGAGTTTCTTCTTGATACCCATTATTTTCTTGATCGTCTTCTTCGTTCAGTTCTTGGGTTTCTT

CECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTTTTTTTAGAAGTTTCATCATCAATTAAGCCCGTTTGAGTTTCTTCTTGATACCCATTATTTTCTTGATCGTCTTCTTCGTTCAGTTCTTGGGTTTCTT

CATCTAAATTCTTTTGCTGAGTGAAAAGTCTTTTATTATCAACTAATTTTCTGGCTTTTTTGAATAACTTGTCTGCTAGACTGCCATTGCTAGATTCTGA

R N N N N NN RN AR AR NN AR
CATCTAAATTCTTTTGCTGAGTGAAAAGTCTTTTATTATCAACTAATTTTCTGGCTTTTTTGAATAACTTGTCTGCTAGACTGCCATTGCTAGATTCTGA

AGTTTCATCACCACCAGAATCCATTTGAGTTTGGGTTTCTTCTGACTTGTCTCCATCAAAATTGGTTTTAGTTTCTGTAGGGTTGTTAAGATGATGATCT

R R N N N RN RN
AGTTTCATCACCACCAGAATCCATTTGAGTTTGGGTTTCTTCTGACTTGTCTCCATCAAAATTGGTTTTAGTTTCTGTAGGGTTGT TAAGATGATGATCT

GAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAATGATTGGCTTCTGTTGCTTCTTCATTGGATAAATCTTGGGGTGAATGTTGTTGGATTTTTTTAG

R N N N N NN RN AR AR AR
GAGCTTTCTTTGGATTCTTTTGAAGAATCTTCAAAATGATTGGCTTCTGTTGCTTCTTCATTGGATAAATCTTGGGGTGAATGTTGTTGGATTTTTTTAG

AAGTTTCAAGTTTATCGTTTTCTTCATTCATGTCTTAACGCCTTTTTATTTATCTCTGACAAGAGGGAGCTTTTTAATCACGCGCTCCAATTCACCATAG
FCEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AAGTTTCAAGTTTATCGTTTTCTTCATTCATGTCTTAACGCCTTTTTATTTATCTCTGACAAGAGGGAGCTTTTTAATCACGCGCTCCAATTCACCATAG

TTTTTGATATTGTAATTTTTTGTCAATGGATTTTTCCCATAGCCTTTATTTATTACTGTTACAAGGGCTTTGTCTTTAATGAGCTTAAATTTTTCTGCAA

CECEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTTTGATATTGTAATTTTTTGTCAATGGATTTTTCCCATAGCCT TTATTTATTACTGTTACAAGGGCTTTGTCTTTAATGAGCT TARATTTTTCTGCAA

TTTCATTAACTCTATACCATCTTAATCCTAAATTGGTCATGTTAGGATCAATGGCAGCATCAGTCATGCTCAATTTCCCATCAGGTTGAACCACAAAAAT

R N R R N N N N NN RN RN AR
TTTCATTAACTCTATACCATCTTAATCCTAAATTGGTCATGTTAGGATCAATGGCAGCATCAGTCATGCTCAATTTCCCATCAGGTTGAACCACAAAAAT

AGCAGGTTGGAGAGTGATGTTTTTGAAACCAAAATAAGTGAATGTGCCATCATCAAAAATTTCAGAGGGCATAATATGTTTAGAGCGTTTTTCAGGTGCT

FECEEEErrr et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGCAGGTTGGAGAGTGATGTTTTTGAAACCAAAATAAGTGAATGTGCCATCATCAAAAATTTCAGAGGGCATAATATGTTTAGAGCGT TTTTCAGGTGCT

TGGTAGTAATTGTAGTTTCTAGGCACAGGGTTTCTTTTTAAGGCATTATGCACATATTGAGTCTCTAGCGCCTTTGCTTGATCTAAGATAATTTTTTGTT

R N R R N N N N RN AR AR AR
TGGTAGTAATTGTAGTTTCTAGGCACAGGGTTTCTTTTTAAGGCATTATGCACATATTGAGTCTCTAGCGCCTTTGCTTGATCTAAGATAATTTTTTGTT
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TTTCTTCTCTTATTTTTTCTTTGTTGATAATCTGTTCATTGCTCGCCATCATTACTCTATTGATGTAGGCTGTGGTGTTAAGATTTTCTTGCTTAATCAA

(AR N N N RN RN ARy
TTTCTTCTCTTATTTTTTCTTTGT TGATAATCTGTTCATTGCTCGCCATCATTACTCTAT TGATGTAGGCTGTGGTGTTAAGATTTTCTTGCTTAATCAA

TTCTTTCTGCCTCTTTGCTTCTTCTCTCTTTTTTAGCTCCTCTTCAATAACGCTAGAGACTTCGTGTCTTTGTGGGTATTCTAATTTGACTGTTAGATAC

(AR N N N N R N RN NN Ry
TTCTTTCTGCCTCTTTGCTTCTTCTCTCTTTTTTAGCTCCTCTTCAATAACGCTAGAGACTTCGTGTCTTTGTGGGTATTCTAATTTGACTGTTAGATAC

GCCGAAGCAAAATTGTCTTTTTGAGCTATTCTCAAAATGAATTGATACAAGGCTTTATTAGTTCGCACAACAAGATTAGTCCTCCAAGCGCTATCGCTAG

(AR N R N R N R NN NN R AR
GCCGAAGCAAAATTGTCTTTTTGAGCTATTCTCAAAATGAATTGATACAAGGCTTTATTAGT TCGCACAACAAGATTAGTCCTCCAAGCGCTATCGCTAG

GAGATAATTCTATGGAGTTATCCTCAGGACTTTTTTGAGATTTATCTGTCTTAATATTGATTTTATCCTTGGCTCTTTGTCTAACTGCCTCTTCAGCTTG

(B R N NN RN ARy
GAGATAATTCTATGGAGTTATCCTCAGGACTTTTTTGAGATTTATCTGTCTTAATATTGATTTTATCCTTGGCTCTTTGTCTAACTGCCTCTTCAGCTTG

TGCTTGATAAATTCGCTAAGATTTTTGTTATTGCTCAAATTTTGTGGGTTACTCATAGCGTTAGTGAGATTTTCTAAATTGGCTCTATTTTTTGCACGCT

(AR N N R NN N RN ARy
TGCTTGATAAATTCGCTAAGATTTTTGTTATTGCTCAAATTTTGTGGGTTACTCATAGCGTTAGTGAGATTTTCTAAATTGGCTCTATTTTTTGCACGCT

CTTCTTTTCTTTTTTCTCTTTTATCTTTTTGCGCTTTTTGCGCCTGTTCTTTAGCTTCTTTTTCTTTTTCTAGAGCTTTTTTTTGTTCTTCTAATTCTTT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\[\!\!\l\l\|\|\|\|\|\|\|\|\|\|\|\|\H|\|\|\|\I\I\I\I\I\I\I\I\I\I\I\I\
CT GCTTCTTTTTCTTTTTCTAGAGCTTTTTTTTGTTCTTCTAATTCTTT

AGGGTCGGGCGCATCTACGATAAGTTTTTTTGTTTTTAAAAATTCTTGGTAATCTCTTGTCATTAGGGCAAAATTCACTGCTTCTTTTTCAAACATGAGA

(AN N N R N N NN NN NN AR ARy
AGGGTCGGGCGCATCTACGATAAGTTTTTTTGT TTTTAAAAATTCTTGGTAATCTCTTGTCAT TAGGGCAARATTCACTGCTTCTTTTTCAAACATGAGA

TTACTTTTTACCGATTTAGGTTGAATGAATATATGATTAGAATTAGGCACAATACTCCAACCTTTATTGAAACCTGTTGTGATGTAAGAAATAGTTTCAT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
TTTACCGATTTAGGTTGAATGAATATATGATTAGAATTAGGCACAATACTCCAACCTTTATTGAAACCTGTTGTGATGTAAGAAATAGT TTCAT

CTTTTTCAAGTTGGATCACAGTAACATTGTCTAATGAAGTCCARATTGTAATAGGTTTTTCATCTCCCAAATAAGCAATCTTCTTATTCACCACTTTCAC
FEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CTTTTTCAAGTTGGATCACAGTAACATTGTCTAATGAAGTCCAAATTGTAATAGGTTTTTCATCTCCCAAATAAGCAATCTTCTTATTCACCACTTTCAC

CCTACCACGATTAAAATTCTTAATGTCAAGTGCTGCTGCTTCTATTGCGCTAGATAAAAATAAATAACCAAGACAGAAACAGCCAACAATTTTTTTAAAA

(AR N N R N RN R N AR R R AR
CCTACCACGATTAARAATTCTTAATGTCAAGTGCTGCTGCTTCTATTGCGCTAGATAAAAATAAATAACCAAGACAGAAACAGCCAACAATTTTTTTAARA

AATGCCTGCCCCATCAACAATTCCTCTTAAAAAATATTTGTAATTGTAACACAAGAATAAAGTGGCTTATCCTTTAAACATAGATCCACCAACTCTTCCA

[BERR RN N R N RN N AR NN
AATGCCTGCCCCATCAACAATTCCTCTTAAAAAATATTTGTAATTGTAACACAAGAATAAAGTGGCTTATCCTTTAAACATAGATCCACCAACTCTTCCA

ACCATTAAGGCATCTCTTTCTCTATCCATTCTGCTACCATCCATAGAAACAGAGCTGAAAATGGTATTAACGATCGCATTGACACTCTCAATAATCGTCT

(RN N N N N N N R NN N R AR
ACCATTAAGGCATCTCTTTCTCTATCCATTCTGCTACCATCCATAGAAACAGAGCTGAAAATGGTATTAACGATCGCATTGACACTCTCAATAATCGTCT

CTATGAAACCTTTTAAAATAAATAGGGTGATCAAACTCGCAATAGTTGAATCGATACCTAGTCCCCCTTGATTGATGTTTTGTATAGCAACAGAGGGCGT

(BN R N N R N N N NN AR AR
CTATGAAACCTTTTAAAATAAATAGGGTGATCAAACTCGCAATAGTTGAATCGATACCTAGTCCCCCTTGATTGATGTTTTGTATAGCAACAGAGGGCGT

TATGGTCAAATTGAATGCCAATAATGCCAAAACACCAAAGAGCAAAATAGGAATAGCTAGAACCAAGATAAACAAATTATTAATAAACCATATCAATATG

(EERR RN N R N N N R AR
TATGGTCAAATTGAATGCCAATAATGCCAAAACACCAAAGAGCAAAATAGGAATAGCTAGAACCAAGATAAACAAATTATTAATAAACCATATCAATATG

TTTTTCATAGAATCTTTGAACCAATCTAGAACGATCAAACATACTGCAATAGGGAACACAATACCGCTAAAAGCCCCCGCTATCARAGGTTTCACAACAA
FEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTTTCATAGAATCTTTGAACCAATCTAGAACGATCAAACATACTGCAATAGGGAACACAATACCGCTAAAAGCCCCCGCTATCARAGGTTTCACAACAA

CAGTGCTTATTCTCATAATGATAGTTACTTGCATAAAAATAGCAAACAAAGAAATACCTGCCACTTGCAAGCCTTGTAACAAACTAGGAGCGTTGTTGCC

(BN R N N R R R RN AR
CAGTGCTTATTCTCATAATGATAGTTACTTGCATAAAAATAGCAAACAAAGAAATACCTGCCACTTGCAAGCCTTGTAACARACTAGGAGCGTTGTTGCC

AACATTAGAAAAAACAGCTCTTACTGCAGGTAAAATTGAATTAACAGTGTAATTCAGCACTAAATCTAAAGCCCAAARAAAGAACTTGATTTAGCCCAAAA

(BN N R N N R R NN RN
AACATTAGAAAAAACAGCTCTTACTGCAGGTAAAATTGAATTAACAGTGTAATTCAGCACTAAATCTAAAGCCCAAARAAGAACTTGATTTAGCCCAARA

GCGCCTGCTAAACCAAAATAAATAGAATAAGAGATTTTATAAAGATAACCAAAACCTGCATAGGCGATAAAAGAGACCATCGCCATTTTGAATAATGTCC

[RERR RN R R N N R R N R NN R AR
GCGCCTGCTAAACCAAAATAAATAGAATAAGAGATTTTATAAAGATAACCAAAACCTGCATAGGCGATAAAAGAGACCATCGCCATTTTGAATAATGTCC

CCCCAACAAATCGCATGTATTCAAAACCTATGTTAATCTGAATACCATTTGAAATATCCCTCAATTTCATAAAAGAAATGAAAACAAAAATCCCAAAAAC

(AR N N N R N RN RN R AR AR
CCCCAACAAATCGCATGTATTCAAAACCTATGTTAATCTGAATACCATTTGAAATATCCCTCAATTTCATAAAAGAAATGAAAACAAAAATCCCAAAAAC
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AATATAAATTAGGTAAGAAACAAAATCAAGATATGACCCTTGCCCTATGATAATATCAGGCAGATTGACTACACCATATGCAGGAAGAACAGCAGCGTCC

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AATATAAATTAGGTAAGAAACAAAATCAAGATATGACCCTTGCCCTATGATAATATCAGGCAGATTGACTACACCATATGCAGGAAGAACAGCAGCGTCC

GCTCCTTTGACAACAGATTCTAATGCGACAAAAGCAAGCATGGCTGTAGTGTTGTTTTGCAGTTTATTTGCAGTGAATTCTTTACCAATCAGCCAAATTA

(AR N N N R N NNy
GCTCCTTTGACAACAGATTCTAATGCGACAAAAGCAAGCATGGCTGTAGTGTTGTTTTGCAGTTTATTTGCAGTGAATTCT TTACCAATCAGCCAAATTA

AACCATCGGCTGTAATATTCGTAGAAGCTTGAGCGGTTATTGAGCCAATTATTTGTAAAAGAATATTGCCTTTCACATTGTCCTCAACACCGCCTTTGGT

(BN R N N N N AR NN AR ARy
AACCATCGGCTGTAATATTCGTAGAAGCTTGAGCGGTTATTGAGCCAATTATTTGTAAAAGAATATTGCCTTTCACATTGTCCTCAACACCGCCTTTGGT

AAAATTCTGAATCTTGTTGCTCAAATTGTCTAGCACGCTATCCATGGATACATCTATGTTTTTATTTATCAATGCGTTCCAACCAAAATTACAGCCACTT

(BN e N N NN RN AR AR
ARAATTCTGAATCTTGTTGCTCAAATTGTCTAGCACGCTATCCATGGATACATCTATGTTTTTATTTATCAATGCGTTCCAACCAARATTACAGCCACTT

GATGGCGTTAGAGCAAAACCTTGTATAGCTGTAGCAACACTTGCCCATGCCGATCCCCATAAAGGACCTAAAGTATTCAAATATTTCACCAGATTGCTAG

[EERR RN N N N N R R R NN RN
GATGGCGTTAGAGCAAAACCTTGTATAGCTGTAGCAACACTTGCCCATGCCGATCCCCATAAAGGACCTAAAGTATTCAAATATTTCACCAGATTGCTAG

CGGCTAAACTTGTGGCTAATGGTGTGCTAAGCGCTTCGATCACACCCTGCCCTGAACTCTTTCCACTCCCTGATGCACCAATAGATGTATAGCCTGTCAA

FEEEEErrrrrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CGGCTAAACTTGTGGCTAATGGTGTGCTAAGCGCTTCGATCACACCCTGCCCTGAACTCTTTCCACTCCCTGATGCACCAATAGATGTATAGCCTGTCAA

AATATCTGCAAAACTTTTGTTGGTTAAAACATAACTCGGTATCAGCATGCAATAAACTGTTTGGTAAATTTTGAGATTGGAAACAATGGGCAAATCAATA

(BN N N R NN N AR
AATATCTGCAAAACTTTTGTTGGTTAAAACATAACTCGGTATCAGCATGCAATAAACTGTTTGGTAAAT TT TGAGATTGGAAACAATGGGCAAATCAATA

GCTTTCAACCAATTAGGAACAATGAGAAAAAAACTTATGATCGTTATTAAAAAAGTCCTTTTCATGCTCTTATTGTTTTAATGCCTTATTTTTTGATTCC

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
TTCAACCAATTAGGAACAATGAGAAAAAAACT TATGATCGTTATTAAAAAAGTCCTTTTCATGCTCTTATTGTTTTAATGCCTTATTTTTTGATTCC

ACTTCTTTAATCTTTCTCAAAATTTCGCTTACTGTCTGTTCGTTTTGTAAATCCGTGATTTGAATGTCAAACACTTTGAAGCCAAAAGGGTTGATGATAA

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
TTTAATCTTTCTCAAAATTTCGCTTACTGTCTGTTCGTTTTGTAAATCCGTGATTTGAATGTCAAACACT TTGAAGCCAARAAGGGTTGATGATAA

GATTTTCTTGAGAAGAGTTACCTCTAGCAAAATCATAATAAATAGTTACTTGTTTTTTAGTAATATATTCATAATTTTCCATTGTATCGGGTGTGATTTT
FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GATTTTCTTGAGAAGAGTTACCTCTAGCAAAATCATAATAAATAGTTACTTGTTTTTTAGTAATATATTCATAATTTTCCATTGTATCGGGTGTGATTTT

GATGGTAATGAAAAATGTTAATCTCGTTAAGGGACTATTTTTGACTTTTTCTCTTTGTATGTTAGAGCTAATGATAGCTTCTGCTCGGACTTTATCTACG

[EERR RN N R N R N R N NN R ARy
GATGGTAATGAARARATGTTAATCTCGTTAAGGGACTATTTTTGACTTTTTCTCTTTGTATGT TAGAGCTAATGATAGCTTCTGCTCGGACTTTATCTACG

AATTGTCTGATATTTTCATTGAACATTCTCATTGCTTGGGTTTGGAAACTCACATCGCAATATTGCATTAGTTGATCCTTGCGATCCCTCAAAGAATTTT

[BER RN R N N N NN R AR
AATTGTCTGATATTTTCATTGAACATTCTCATTGCTTGGGTTTGGAAACTCACATCGCAATATTGCATTAGTTGATCCTTGCGATCCCTCAAAGAATTTT

TACTATAACCAAACAGCAATGAGACAAATTTTGAAGTTGCACTATCCACAACAGCTTCAGAATTGACAATTTGCCTAGCATCGGATCGTTTGACAATTTT

(AR R N R N N NN R N AR
TACTATAACCAAACAGCAATGAGACAAATTTTGAAGT TGCACTATCCACAACAGCTTCAGAATTGACAATTTGCCTAGCATCGGATCGTTTGACAATTTT

AAATTCTCCTGTGTATCGATCAATGCCATAAACAAATATATCCGTTTTCTTCAAAGGCATCATCATTACAATACTCGTTACAGCGGCGACATTGAGTGCC

(BN N N R AR NN R ARy
ARATTCTCCTGTGTATCGATCAATGCCATAAACAAATATATCCGTTTTCTTCAAAGGCATCATCATTACAATACTCGTTACAGCGGCGACATTGAGTGCC

ATAGAGAGATAAAAAGCCCTTTTGAAAGTCCTATTGGCCTTATTGAGTTTAGCCAATCTATCAAGGGCTATCACACCCCCAACCAAATTTTCATCAATCA

[BERE RN N N R N N N NN RN R RN
ATAGAGAGATAAAAAGCCCTTTTGAAAGTCCTATTGGCCTTATTGAGT TTAGCCAATCTATCAAGGGCTATCACACCCCCAACCAAATTTTCATCAATCA

AGACTTCTTCGTTTTTTTTCCCTAACATGCGACAGCTTTATTGT TTAATTAT TGGTTTGTTGGTTGTAAAACT TGAGAGATTTTTCATTAAAAACTCCTT
(AR R R N R N R AR R NN R AR AR
AGACTTCTTCGTTTTTTTTCCCTAACATGCGACAGCTTTATTGT TTAATTAT TGGTTTGTTGGTTGTAAAACT TGAGAGATTTTTCATTAAAAACTCCTT

AAAATAACTCTAATCATAATCATAGCAAAATTTCTGTAAAAATATGTATTTGAAAAAACCTTATAATAAGAATCTTTTTGGATAAGGCGTTGAACAAAGA

(BN N R N N N NN A RN
ARAATAACTCTAATCATAATCATAGCAAAATTTCTGTAAAAATATGTATT TGAAAAAACCT TATAATAAGAATCTTTTTGGATAAGGCGTTGAACAAAGA

TTCCTTATAATAAATGTAAGTAGCGGATTGCTTCAAACAAGAAGCAAGATGAAATACGATGCAACTCAAAAAGTAAGAGCAGTGAGTAAGCAGTCGTAAC

[BERE RN N N N R NN R NN E R RN
TTCCTTATAATAAATGTAAGTAGCGGATTGCTTCAAACAAGAAGCAAGATGAAATACGATGCAACTCARAAAGTAAGAGCAGTGAGTAAGCAGTCGTAAC

CCAGTAATGAAATTTTAGAAGCGCCTAATTTAAAGAGATAAGACAATCACAACTCAGAGAGAGAATGGTATAATAACAAAACAATTTCTCAATTTAATTC

(AR N N N R N R N N R R NN N RN R AR
CCAGTAATGAAATTTTAGAAGCGCCTAATTTAAAGAGATAAGACAATCACAACTCAGAGAGAGAATGGTATAATAACAAAACAATTTCTCAATTTAATTC

TTGAAAGGAGCTTCATGAACGATACAACAGAGCATCATGGACCTAATCCGCTAAACGCTCCACCACCTAGCAACTCACAGAGCAATGATCTTTTAAATTT

(AR R N R N R N R RN ARy
TTGAAAGGAGCTTCATGAACGATACAACAGAGCATCATGGACCTAATCCGCTAAACGCTCCACCACCTAGCAACTCACAGAGCAATGATCTTTTAAATTT
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GCTAGACTCATTATATCCTAAAGGGAGTTTAGGGGAGCAAAGATTTCACGAAGCTTTAAAGAATCAAGAAGAGTTGAAAAATATCCTAATAGAAATAGAA

[RERR RN N N R R N N R RN NN R AR A RNy
GCTAGACTCATTATATCCTAAAGGGAGT TTAGGGGAGCAAAGATTTCACGAAGCTTTAAAGAATCAAGAAGAGTTGAAAAATATCCTAATAGAAATAGAA

AAGCTACCGCAAGAAAAAAGGTATGAACTTCTGATGCAGATAGGACAAGCCAAGCAAAGAATAATGGAAGCATATGCTCATTCATTCTTAGGATATATAG

(BN N N N N RN R AR
AAGCTACCGCAAGAAAAAAGGTATGAACTTCTGATGCAGATAGGACAAGCCAAGCAAAGAATAATGGAAGCATATGCTCATTCATTCTTAGGATATATAG

GGGGACTAGAGCATCTGTTAGGATTGTGTATGGGTGGGATATTTGTTTTGTTTGCAATCTATTTTGTATTTTTAAGAACTAGCAAAAACATGGAGCTAGT

(AR N N N N N R NNy
GGGGACTAGAGCATCTGTTAGGAT TGTGTATGGGTGGGATATTTGTTTTGTTTGCAATCTAT TTTGTATTTTTAAGAACTAGCAARAAACATGGAGCTAGT

GGAAAGTCTAAAAACAAAACTAAAACTTCAGTATTTTTACTATGCCTTTGGTGTGGGTGCGGTTTTGTTTTTTGGATTAGAAACAATTAGATCTATTTAT

(AR N N N N N RN AR NN AR ARy
GGAAAGTCTAAARAACAAAACTAAAACTTCAGTATTTTTACTATGCCTTTGGTGTGGGTGCGGTTTTGTTTTTTGGAT TAGAAACAATTAGATCTATTTAT

GAACTGTATATATTAGGAATTGGTAGCACTAACGACAAGGTGCTCTTTGTTTTGAAAAACATTTGCTTCATAGGCATGGGCTATTTGATTTATAAAGTTA

(BN R N N RN RN RN AR ARy
GAACTGTATATATTAGGAATTGGTAGCACTAACGACAAGGTGCTCTTTGTTTTGAAAAACATTTGCTTCATAGGCATGGGCTATTTGATTTATAAAGTTA

TTAAGGTTATTGGTATAAAAAATTTTATCAATGGTCTTTTCACTTCAAAGAAACAAGAGCAATAAGGAGAAACAATAATGAAAATGAGAGCAAGTGTTTT

(AR N N R R N R N RN AR AR
TTAAGGTTATTGGTATAAAAAATTTTATCAATGGTCTTTTCACTTCAAAGAAACAAGAGCAATAAGGAGAAACAATAATGARAATGAGAGCAAGTGTTTT

AATCGGTGCGACAATTCTGTGCTTAATTTTAAGCGCATGCAGTAATTATGCGAAAAAAGTGGTGAAACAAAAGAACCATGTTTATACGCCTGTGTATAAT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
AATCGGTGCGACAATTCTGTGCTTAATTTTAAGCGCATGCAGTAATTATGCGAAAAAAGTGGTGAAACAAAAGAACCATGTTTATACGCCTGTGTATAAT

GAACTGATAGAGAAGTATAGTGAGATACCCTTAAATGACAAACTCAAAGACACACCATTCATGGTGCAAGTGAAGTTGCCAAATTACAAGGATTATTTGT

(BN N N RN RN RN
GAACTGATAGAGAAGTATAGTGAGATACCCTTAAATGACAAACTCAAAGACACACCATTCATGGTGCAAGTGAAGTTGCCAAATTACAAGGATTATTTGT

TGGATAATAAACAAGTTGTACTAACTTTCAAACTTGTTCACCATTCTAAAAAGATTACGCTCATAGGCGATGCCAATAAGATCCTCCAATACAAGAATTA

(AR N R N N RN RN RN ARy
TGGATAATAAACAAGTTGTACTAACTTTCAAACTTGTTCACCATTCTAAAAAGATTACGCTCATAGGCGATGCCAATAAGATCCTCCAATACAAGAATTA

CTTCCAAGCTAACGGGGCAAGATCTGACATTGATTTTTACTTGCAACCCACTTTGAATCAAAAGGGTGTGGTGATGATAGCGAGTAACTACAATGATAAT
FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CTTCCAAGCTAACGGGGCAAGATCTGACATTGATTTTTACTTGCAACCCACTTTGAATCAAAAGGGTGTGGTGATGATAGCGAGTAACTACAATGATAAT

CCCAACAACAAAGAAAAACCACAGACCTTTGATGTGTTGCAAGGAAGTCAGCCAATGCTAGGAGCTAACACAAAAAACTTGCATGGCTATGATGTGAGTG

(AR N N N R N N N R RN AR RN AR
CCCAACAACAAAGAARAACCACAGACCTTTGATGTGT TGCAAGGAAGTCAGCCAATGCTAGGAGCTAACACAAAAAACTTGCATGGCTATGATGTGAGTG

GAGCAAACAACAAGCAAGTGATCAATGAAGTGGCAAGAGAAAAAGCTCAGCTAGAAAAAATCAATCAGTATTACAAGACTCTCTTGCAAGACAAGGAACA

FEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GAGCAAACAACAAGCAAGTGATCAATGAAGTGGCAAGAGAAAAAGCTCAGCTAGAAAAAATCAATCAGTATTACAAGACTCTCTTGCAAGACAAGGAACA

AGAATATACCACTAGGAAAAATAACCAACGAGAAATTTTAGAAACATTGAGTAATCGTGCAGGTTATCAAATGAGGCAGAATGTGATTAGTTCTGAGATT

(AR N N N RN R N ARy
AGAATATACCACTAGGAAAAATAACCAACGAGAAATTTTAGAAACATTGAGTAATCGTGCAGGTTATCAAATGAGGCAGAATGTGATTAGTTCTGAGATT

TTTAAGAATGGCAACTTGAACATGCAAGCCAAAGAAGAAGAAGTTAGGGAGAAGCTACAAGAAGAAAGAGAGAATGAATACTTGCGCAATCAAATCAGAA

FPEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTAAGAATGGCAACTTGAACATGCAAGCCAAAGAAGAAGAAGTTAGGGAGAAGCTACAAGAAGAAAGAGAGAATGAATACTTGCGCAATCAAATCAGAA

GTTTGCTCAGTGGTAAGTGATTGGAAGAAAAAAGGGAGAGAGTATAAGGGTAGAGAACAACGCCAATAGGCGTTGGCCTTACTTGATAGGTAAGGCGATC

FPEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GTTTGCTCAGTGGTAAGTGATTGGAAGAAARAAGGGAGAGAGTATAAGGGTAGAGAACAACGCCAATAGGCGTTGGCCTTACT TGATAGGTAAGGCGATC

AAGTAGGTAATCTTTTTAAAGCACTCATCATTTTTTAATTCTGTCTCTGCCCAAGACAAATACTTTTCAAACTGAATTTTGT TAGT TGCACCGAGATTTT
(AR R R N R N R AR R NN R AR AR
AAGTAGGTAATCTTTTTAAAGCACTCATCATTTTTTAATTCTGTCTCTGCCCAAGACAAATACTTTTCAAACTGAATTTTGT TAGT TGCACCGAGATTTT

TTGTTCATTTTCCACATCAAGCGTTTTGCACTCCTTTTTCTTTCATGTATTTTTCAAGATCAAATTTCATCAGCAAATCCCTAACATAGTCGTTATATTG

(AR N N N R NN RN AR N ARy
TTGTTCATTTTCCACATCAAGCGTTTTGCACTCCTTTTTCTTTCATGTATTTTTCAAGATCARATTTCATCAGCAAATCCCTAACATAGTCGTTATATTG

TTCAATGGTTTTTAGATTAGCATAGAAATTCACTTCTTCATCTGTCATCACAAACAATTTCAATAGTGGGAGCTTAGTGCCATACAATTCTATTTGCGAG

(AR N N R N N R NN RN NN R AR
TTCAATGGTTTTTAGATTAGCATAGAAATTCACTTCTTCATCTGTCATCACAAACAATTTCAATAGTGGGAGCTTAGTGCCATACAATTCTATTTGCGAG

TCCATTTCTCTAATACTCATCCTGAACATGACGGGCTTACTGAAGAAAGGCAGAAATATTCCAAGAATTGATCGATCAAATTTGGAGAATAAGAAATTAG

(AR N N N N N R N R NN R AR ARy
TCCATTTCTCTAATACTCATCCTGAACATGACGGGCTTACTGAAGAAAGGCAGAAATATTCCAAGAATTGATCGATCAAAT TTGGAGAATAAGAAATTAG

GATTCTTTGCAATCGCATGCAACAGTTCCATAGTCTCATTCTCAAGCAAACGATAAACCTTTTTAAATTTATCAACACCAATGCTTTTGATAACAGCGCG

[BER RN R N N N RN RN RNy
GATTCTTTGCAATCGCATGCAACAGTTCCATAGTCTCATTCTCAAGCAAACGATAAACCTTTTTAAATTTATCAACACCAATGCTTTTGATAACAGCGCG
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ATAATCTTTCATGTAATTTCTTAGAACCTTATCTAACGCTCCCTTGTTTGTATGCATCTGTTTGAAAAAATCATGCATGGTTTTTATTTGATCCATGATT

(RN N N N N N R N N RN N R NN
ATAATCTTTCATGTAATTTCTTAGAACCTTATCTAACGCTCCCTTGTTTGTATGCATCTGT TTGAAAAAATCATGCATGGTTTTTATTTGATCCATGATT

TTCTTTTTTTCATCAGTGTTTAAAAGTTCGTTCTCCTGCAAACTCTCAATAAGTTTTTCTTTCTTATCTTTTGAGTCAGCAATCATTGAGAAGAGTTTTC

(AR N R R RN R AR NN
TTCTTTTTTTCATCAGTGTTTAAAAGTTCGTTCTCCTGCAAACTCTCAATAAGTTTTTCTTTCTTATCTTTTGAGTCAGCAATCATTGAGAAGAGTTTTC

GCATGTTATTACTCATATCGTTCTTGATCCCTTCAATGGATTTGGTTTCTCTTTAGATTGTTCAAATCGTAAAGGTTTATATTGAAATTATACAATATCT

(AN R N N NN AR NN
GCATGTTATTACTCATATCGTTCTTGATCCCTTCAATGGATTTGGTTTCTCTTTAGATTGTTCAAATCGTAAAGGTTTATATTGAAAT TATACAATATCT

GTTGTGTGAAAATTTCAGAGCGGTCATAATTCAAAGAGCAAGAAACTATTTTTTTAACCATAAAATATTGCTTCAATCACTCTCATATCTATTTTTCAAA

(AR N N R R N R NN R N R NN
GTTGTGTGAAAATTTCAGAGCGGTCATAATTCAAAGAGCAAGAAACTATTTTTTTAACCATAAAATATTGCTTCAATCACTCTCATATCTATTTTTCARA

ACCTACAAAAAACGCTTTCACAAATAGCCCTAAAAACCGATTTAAAAAGTTTTAATATTATATATTATTTTTAAAAAGCAAGATCAGTCGTAAAAATGCG

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ACCTACAAAAAACGCTTTCACAAATAGCCCTAAAAACCGATTTAAAAAGT TTTAATATTATATATTATTTTTAAAAAGCAAGATCAGTCGTAAAAATGCG

TTACAACTAAAATAAAGGGTCAAGATAACTCAATTTTCAAAAAGGAGTCTTAAGTAATAAAATCATAATGTTCAGCTAGTAATCTATTGCTTTGTTGATC

FPEEEEEEErE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTACAACTAAAATAAAGGGTCAAGATAACTCAATTTTCAAAAAGGAGTCTTAAGTAATAAAATCATAATGTTCAGCTAGTAATCTATTGCTTTGTTGATC

AAACAAAGCTCTGCGTGAAAGATGAAAAAATTTCATCTTTAGATAGTTAATACACTACTAGAGTCTTACTTGTGGGACACTCATTTTATTAGTGGTTTTG

(AR N N N N R R N AR AR
ARACARAGCTCTGCGTGAAAGATGAAAAAATTTCATCTTTAGATAGTTAATACACTACTAGAGTCTTACTTGTGGGACACTCATTTTATTAGTGGTTTTG

TCTGATTTGTTGCTATCAAAACCATTACTAACCAAAGCAGATCCCATGTTTTTGATACTATCGAATCCATTCTTCAGCACTTCTGCCATAAAATTCTTGA

(RN R R N AR AR R A RN
TCTGATTTGTTGCTATCAAAACCATTACTAACCAAAGCAGATCCCATGTTTTTGATACTATCGAATCCATTCTTCAGCACTTCTGCCATAAAATTCTTGA

TATTGTCCATAGGCAAGTTAAATTTTTTCCCTAATGCTTCATTAAGTCCCATCATTAACATCAGGAAGAACAAAAAATTTAATATCATAGAAAACAAATC

(NN N R R R R R NN R R
TATTGTCCATAGGCAAGTTAAATTTTTTCCCTAATGCTTCATTAAGTCCCATCATTAACATCAGGAAGAACAAAAAATTTAATATCATAGAAAACAAATC

ACTGGATAAACCTGTAAAARAGATTTGTTCCGCCACCCAACAAAGAAGCTAARAATTTTTCCCATACTCAATCCTTTTATTTTTGGTTGTGTAAGTTCTTGC
FEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ACTGGATAAACCTGTAAAARAGATTTGTTCCGCCACCCAACAAAGAAGCTAAAATTTTTCCCATACTCAATCCTTTTATTTTTGGTTGTGTAAGTTCTTGC

TTGTTCGGATCTCTAATGCGTGTTTTAGTAGGAAGCATTTCACAATAGCATACCTAAAGCTACTAACAAAATTCTTGAATCTATTGGTAAGATTACTCAT

FPEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTGTTCGGATCTCTAATGCGTGTTTTAGTAGGAAGCATTTCACAATAGCATACCTAAAGCTACTAACARAATTCTTGAATCTATTGGTAAGATTACTCAT

GAAATCAAGCGATAAGTAACCACCAATCGCAAACAAATCAAATATTTTGCCACCAAACAAGCCATATCCTTTTTGTTTTTATCTCCTAATTATAGCAAAT

(BN N N N N RN R A RN RN
GAAATCAAGCGATAAGTAACCACCAATCGCAAACAAATCAAATATTTTGCCACCAAACAAGCCATATCCTTTTTGTTTTTATCTCCTAATTATAGCAAAT

TTTTCTCAATATTAATTTGGAAAACCACCACCATATCAAAAACAAATTACTAGCACACTAGATGCAGAATTATTTTTAAAAAACGCTCCTTTAAATTTAA

FPEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TTTTCTCAATATTAATTTGGAAAACCACCACCATATCAAAAACAAATTACTAGCACACTAGATGCAGAATTATTTTTAAAAAACGCTCCTTTAAATTTAA

AATCATGGGGTTTTAGGATTTGAATACCAAAAATCGATTGGTTTTTTCAAATAAGCTAGCTTTGGGTATGCACTTAAAAAGATTTTAGTTTTTAGCCAGT

FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AATCATGGGGTTTTAGGATTTGAATACCAAAAATCGATTGGTTTTTTCAAATAAGCTAGCT TTGGGTATGCACTTAAAAAGATTTTAGTTTTTAGCCAGT

AAGGTTTTATGCTAATGTTTGGAAATAAAGAAATTTCTCTAAATCAAGTCTTGAGAAATTTTTGGACGAATCATAAGAACCAATTTTGCCATTGAGTCAT

(AR N N R R N R NN A RN
AAGGTTTTATGCTAATGTTTGGAAATAAAGAAATTTCTCTAAATCAAGTCTTGAGAAATTTTTGGACGAATCATAAGAACCAATTTTGCCATTGAGTCAT

AAGTATGATTAGCTTCATTGTGAATTTTGCGTGGCTTAAGAGATAGTATT TGCTTATTATGCTGAGAGAAACGAGTAGCAAAAGATAAGTAGTGTAATAA
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AAGTATGATTAGCTTCATTGTGAATTTTGCGTGGCTTAAGAGATAGTATT TGCTTATTATGCTGAGAGAAACGAGTAGCAAAAGATAAGTAGTGTAATAA

AAAAAGCTAGGTTTTATTATAAGAGCGAATAAGAATAATATTGGATAAACTAAAATCACCCCTGCCGCATAAGAAAAAAGCGCTATTAAAAAACCTATAA

(BN R N R R NN AN R AR RN
ARARAGCTAGGTTTTATTATAAGAGCGAATAAGAATAATATTGGATAAACTAAAATCACCCCTGCCGCATAAGAARAAAAGCGCTATTAAAAAACCTATAA

CGATAGAGCTGATATTGAACAGCCTATAATAAAGGCTGTACTTATCTAAATGTTTGTTGAAAGAATGTTTGAATTGTAAGAAGTTTTGTTTTAATTTGCT

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CGATAGAGCTGATATTGAACAGCCTATAATAAAGGCTGTACTTATCTAAATGTTTGTTGAAAGAATGTTTGAATTGTAAGAAGTTTTGTTTTAATTTGCT

AATTCTGTTGTTCCATTTTGGTTTTTAAAGAAATAGTTCAGGGCGGTGAACTTATAAAGGAGCATAAAATAATAAATATTTTAAAAAACCACCCTAATCT

(BN N R R R R AR NN
AATTCTGTTGTTCCATTTTGGTTTTTAAAGAAATAGT TCAGGGCGGTGAACT TATAAAGGAGCATAAAATAATAAATATT TTAAAAAACCACCCTAATCT

AATTCCAAATCTCAAAGAATACCCCACTTGCTGATACTAGCATGTGGTATAGCACAAACCAACGATTTGTTTGTTTATGCCAAACAAAAACAGAAAACAT

FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AATTCCAAATCTCAAAGAATACCCCACTTGCTGATACTAGCATGTGGTATAGCACAAACCAACGATTTGTTTGTTTATGCCAAACAAAAACAGAAAACAT
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CTGTTAAAGAATAAAGGAGTTTTCCATCTAAAAACACAAACCTATTATATAGAAATAATCTTAAGAGAAACTTAAAAAATACCAACAAGCCGCATACAAG

[BERE RN N N N R N R RN NN
CTGTTAAAGAATAAAGGAGTTTTCCATCTAAAAACACAAACCTATTATATAGAAATAATCTTAAGAGAAACTTAAAAAATACCAACAAGCCGCATACAAG

CAAGAAAAACATAACACTATAAGACCTAGATTTTACTTACCTTTTGGATATGGAAAAATTTTGATTCATAGTTTTGTAAAAATTGTGGTAAAATGAATTG

[EERE RN N N N N R N RN RNy
CAAGAAAAACATAACACTATAAGACCTAGATTTTACTTACCTTTTGGATATGGAAAAATTTTGATTCATAGTTTTGTAAAAATTGTGGTAAAATGAATTG

ATATTTTTTGAAATTTTAAGGTTACAAAAACTATAAGATGCTTGCAAAAATCGTTTTTAGCTCATTGGTTGCGTTTGGAGTTTTGTCGGCTAATGTGGAG

(BN N N RN N ARy
ATATTTTTTGAAATTTTAAGGTTACAAAAACTATAAGATGCTTGCAAAAATCGTTTTTAGCTCATTGGTTGCGTTTGGAGTTTTGTCGGCTAATGTGGAG

CAGTTTGGTTCATTTTTCAACGAGATAAAAAAAGAACAAGAAGAAGTGGCTGCAAAAGAAGACGCTCTTAAGGCTCGCAAGAAGCTCTTAAACAATACGC

(BN N N R R N N R NN AR Ry
CAGTTTGGTTCATTTTTCAACGAGATAAAAAAAGAACAAGAAGAAGTGGCTGCAAAAGAAGACGCTCTTAAGGCTCGCAAGAAGCTCTTAAACAATACGC

ATGATTTCTTAGAAGACTTGATTTTTAGAAAACAAAAAATCAAAGAGCTTATGGATCATAGAGCTAAAGTTCTTTCAGACTTAGAAAACAAATACAAAAA

[BERE RN R N N N RN NN E R AR AR
ATGATTTCTTAGAAGACTTGATTTTTAGAAAACAAAAAATCAAAGAGCTTATGGATCATAGAGCTAAAGTTCTTTCAGACTTAGAAAACAAATACAAAAA

AGAAAAAGAGGCTCTAGAGAAAGAGACAAGAGGTAAAATCCTTACTGCTAAGTCAAAGGCTTATGGGGATTTGGAGCAAGCCTTAAAAGATAACCCTCTC

(AR N R N N RN RN AR R AR AR
AGAARARAGAGGCTCTAGAGAAAGAGACAAGAGGTAAAATCCTTACTGCTAAGTCAAAGGCT TATGGGGATTTGGAGCAAGCCTTAAAAGATAACCCTCTC

TATAGGAAACTTCTTCCTAACCCTTATGCCTATGTTTTAAACCAAGAAACATTCACCAAAGAAGATAGGGAGCGTTTGAGTTATTACTACCCCCAGGTGA

FPEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TATAGGAAACTTCTTCCTAACCCTTATGCCTATGTTTTAAACCAAGAAACATTCACCAAAGAAGATAGGGAGCGT TTGAGT TATTACTACCCCCAGGTGA

AAACGAGCAGTATTTTTAAAAAAACTACCGCTACCACTAAAGATAAGGCTCAGGCTTTGCTTCAAATGGGTGTGTTTTCTTTAGATGAAGAACAAAACAA

(B N N R N N N NN NN AR AR
ARACGAGCAGTATTTTTAAAAAAACTACCGCTACCACTAAAGATAAGGCTCAGGCTTTGCTTCAAATGGGTGTGTTTTCT TTAGATGAAGAACAAAACAA

AAAAGCGAGCCGATTAGCTCTATCTTACAAGCAAGCGATTGAAGAATATTCCAATAACATTTCTAATTTATTGAGCAGAAAAGAATTGGATAATATAGAT

(BN N N R N N RN NN
ARAAGCGAGCCGATTAGCTCTATCTTACAAGCAAGCGATTGAAGAATATTCCAATAACATTTCTAAT TTAT TGAGCAGAAAAGAAT TGGATAATATAGAT

TATTACTTACAGCTTGAAAGAAACAAGT TTGACTCCAAAGCAAAAGATATTGCTCAAAAGGCTACTAACACGCTTATTTTTAACTCGGAACGCTTGGCGT
(AR R R N R N R AR R RN AR
TATTACTTACAGCTTGAAAGAAACAAGT TTGACTCCAAAGCAAAAGATATTGCTCAAAAGGCTACTAACACGCTTATTTTTAACTCGGAACGCTTGGCGT

TTAGCATGGCGATTGATAAGATTAATGAGAAATACTTAAGGGGCTATGAGGCTTTTTCTAACTTGTTGAAAAGTGTCAAAGATGATGTGGAATTGAATAC

(AR e N N R NN AR NN AR
TTAGCATGGCGATTGATAAGAT TAATGAGAAATACTTAAGGGGCTATGAGGCTTTTTCTAACTTGT TGAAAAGTGTCAAAGATGATGTGGAATTGAATAC

TCTGACTAAAAATTTTACCAATCAAAAATTGAGTTTCGCTCAAAAACAAAAATTGTGTTTGTTGGTTTTAGACAGCTTCAATTTTGATACCCAATCCAAA

(AR N R N N NN RN NN AR AR ARy
TCTGACTAAAAATTTTACCAATCAAAAATTGAGTTTCGCTCAAAAACAARAATTGTGTTTGT TGGTTTTAGACAGCT TCAATTTTGATACCCAATCCAARA

AAATCTATATTAAAAAAGACTAATGAATACAATATTTTCGTAGATAGCGATCCTATGATGAGCGACAAAACAACTATGCAAAAAGAACACTACAAGATAT

(BN N N R N R N RN RN AR RN
ARATCTATATTAAAAAAGACTAATGAATACAATATTTTCGTAGATAGCGATCCTATGATGAGCGACAAAACAACTATGCAAAAAGAACACTACAAGATAT

TTAATTTCTTCAAAACAGTGGTTTCTGCATACCGAAACAATGTTGCCAAGAATAATCCCTTTGAATAGGAAAGGAGATGATCTTGAAAAGTATCTTCAAA

(AR N N N NN N AR AR AR
TTAATTTCTTCAARACAGTGGTTTCTGCATACCGAAACAATGT TGCCAAGAATAATCCCT TTGAATAGGAAAGGAGATGATCTTGAARAAGTATCTTCARA

AAACTAGGTTCTGTCGCTCTTTATTCTTTAGTTGTTTATGGGGGCTTAAACGCTATCAATACAGCATTATTGCCGAGTGAATACAAAAAATTAGTGGCTT

[EERE RN R N N R N RN AR NN AR
ARACTAGGTTCTGTCGCTCTTTATTCTTTAGTTGT TTATGGGGGCT TAAACGCTATCAATACAGCATTATTGCCGAGTGAATACAAAARATTAGTGGCTT

TAGGCTTTAAAAAAATCAAAACACTCTATCAAAGACATGACGACGAAGAAATTACAAAAGAGGAAAAAGAATTCGCCACTAACGCTTTGAGAGAAAAATT
FEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAGGCTTTAAAAAAATCAAAACACTCTATCAAAGACATGACGACGAAGAAATTACAAAAGAGGAAARAGAATTCGCCACTAACGCTTTGAGAGAAAAATT

ACGAAATGATAGGGCGAGAGCAGAGCAAATTCAAAAGAATATTGAAGCGTTTGAAAAAAAGAACAACTCTTCTATTCAAAAAAAAGCGGCTAAGCACAAA

(AN N R N N R NN AR RN AR AR
ACGAAATGATAGGGCGAGAGCAGAGCAAATTCAAAAGAATATTGAAGCGT TTGAAAAAAAGAACAACTCTTCTATTCAAAAAAAAGCGGCTAAGCACAAA

GGATTGCAAGAATTAAACGAAATTAACGCTAACCCTTTGAATGACAACCCTAATAGCAATTCTTCCACTGAAACCAAATCTAATAAAGATGATAACTTTG

(AR N RN R N N RN R NN RN ARy
GGATTGCAAGAATTAAACGAAATTAACGCTAACCCTTTGAATGACAACCCTAATAGCAATTCTTCCACTGAAACCAAATCTAATARAGATGATAACTTTG

ATGAGATGATTAATAAGGTGAATGAAGCTTTTGTAAAACCTGCTGCTCCGCTTGTGCCTAATGAGTGGAGAACACCTGAAATTGAAATCATTATCAATGA

[BERR R e N N R R NN RN
ATGAGATGATTAATAAGGTGAATGAAGCTTTTGTAAAACCTGCTGCTCCGCTTGTGCCTAATGAGTGGAGAACACCTGAAATTGAAATCATTATCAATGA

GTGTATTATTTCAAGCAACGATTACGATGGGTTAAGAAAGTGTTTGATCAAAGGCATCAAGGATCAAAAAATTCTTGCCCCCTTATTAGAAAAAATTCAA

[BERE RN R N R R N N R RN AR E AR
GTGTATTATTTCAAGCAACGATTACGATGGGTTAAGAAAGTGTTTGATCAAAGGCATCAAGGATCAAAAAATTCTTGCCCCCTTATTAGAAAAAATTCAA
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GAAATAGAGACAGAAAATAACAAGTTTTCTAGACAACACTTGAGTGGTTTAAAACTCGCTCTTAATAACAGCAACAATAGAACCTTTCTTATAGCTTCGT

FEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GAAATAGAGACAGAAARATAACAAGTTTTCTAGACAACACTTGAGTGGTTTAAAACTCGCTCT TAATAACAGCAACAATAGAACCTTTCTTATAGCTTCGT

GCGCTATTTGTGAGAAGAGAAAAAAAGAAATGGAGCAAGAAAATAACTACCAAGATACTACAAATACAAGTGAGTTTGGGGCTACTGATACAAAAGAAAA

(RN N R N N N NN N AR N A R
GCGCTATTTGTGAGAAGAGAAAAAAAGAAATGGAGCAAGAAAATAACTACCAAGATACTACARATACAAGTGAGT TTGGGGCTACTGATACAAAAGAARA

CGAAGCAAAAGATGCAACATTCTCAAACAATCACTCTAAATCTGAACTGCCCAATAGCGTCATTAATCAAATAGAACAAAGCATCGCTCATGGAAAAAAA

(AR N N R NN NN AR AR
CGAAGCAAAAGATGCAACATTCTCAAACAATCACTCTAAATCTGAACTGCCCAATAGCGTCATTAATCAAATAGAACAAAGCATCGCTCATGGAAAAARA

TAGCGATCCAAATTATTAGCTCAAAAAACAACTAGAGAAACAAATCCCAAAGGTTAGAAATCATAGCTTGTCGTCTCAGAAAAATCATTTGACAATGATC

(AR N N N R N N R NN AR NNy
TAGCGATCCAAATTATTAGCTCAAAAAACAACTAGAGAAACAAATCCCAARAGGT TAGAAATCATAGCTTGTCGTCTCAGAAAAATCATTTGACAATGATC

TTACTTGATTGCCTTTCTTGTAGGTATTGCCGCTTACTTTGTTCTAGGGATCTTTCTAATGCGTCCAACTTCTCTAAATAATTTAAAAAGACCTTGTTGT

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
TT TGTTCTAGGGATCTTTCTAATGCGTCCAACTTCTCTAAATAATTTAAAAAGACCTTGTTGT

GAGCTAACATAAGCTTTCTGATTCCTTTGATGAAATTTTTATTTTTTAGGCTTTCTACAAGCGTCTGTGAAGCAGTGATTAAGGAAGCTGTACCTCCAAT

[BERE R N R N N RN RN AR NN
GAGCTAACATAAGCTTTCTGATTCCTTTGATGAAATTTTTATTTTTTAGGCTTTCTACAAGCGTCTGTGAAGCAGTGAT TAAGGAAGCTGTACCTCCAAT

GTTGCTCTGATATGTCTTTAGAGAAGTTTCTAAACGCTCTCTTATATTTTGTTTTTCTTGCTCGATCTTCAGCTTCCCCTCACAATAAAGAACTAAAACT

[BERR RN N R N N N NN AR AR
GTTGCTCTGATATGTCTTTAGAGAAGTTTCTAAACGCTCTCTTATATTTTGTTTTTCTTGCTCGATCTTCAGCTTCCCCTCACAATARAGAACTAAAACT

TTATCGGATATTCCGCATTGTTGCTCAGCAGTCTTTTGGTCTAAGGGATTGATTTTCATATAGGTTAATAAAAGTTCAGGGCTAGACATATAAGTCTTAA

[BERR R N N N R N RN R AR AR
TTATCGGATATTCCGCATTGTTGCTCAGCAGTCTTTTGGTCTAAGGGAT TGATTTTCATATAGGTTAATAAAAGT TCAGGGCTAGACATATAAGTCTTAA

AAATCACATCTTCTGAGATGAAAAATAACTCATTCGCTTCAAAATTGGCTTTCAATAACGCTAAATCTCCTCTCAAAGCAATGGCCGCTTTTTTGATGTT

(BN R N N R NN R N AR R RN
ARATCACATCTTCTGAGATGAAAAATAACTCATTCGCTTCAAAATTGGCTTTCAATAACGCTAAATCTCCTCTCARAGCAATGGCCGCTTTTTTGATGTT

TAGAGCATCTTCTTGACCTATTTTATTATTAGCGCTAGGGCTAGTGGTTGAAAAAATCTCATCTAGGTTTTTGAGCACTTGTTGGTTGGTCTCTTGGTAG
FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAGAGCATCTTCTTGACCTATTTTATTATTAGCGCTAGGGCTAGTGGTTGAAAAAATCTCATCTAGGTTTTTGAGCACTTGTTGGTTGGTCTCTTGGTAG

GTGTTATCAAGTTGCTTTAAGCCGCTTGTTATATCTTCTGCCATCAAAACAGACAAGAGCAAAAAAGAAGATATGGTATTTTTCACGAGTGTTTTCATTT

[BERE RN N R R N N R N NN R ARy
GTGTTATCAAGTTGCTTTAAGCCGCTTGTTATATCTTCTGCCATCAAAACAGACAAGAGCAAAAAAGAAGATATGGTATTTTTCACGAGTGTTTTCATTT

GACAATAACTTTAGAGCTAGCAATGTTTCTTGCTGTCGTTTCTCTTTCTAATTTCAGTTGTTCTTCCCAAAGGTCGGCTTTTTTTTCAAGATTCTCTATA

[EER R N N N N N N AR R ARy
GACAATAACTTTAGAGCTAGCAATGTTTCTTGCTGTCGTTTCTCTTTCTAATTTCAGT TGTTCTTCCCAAAGGTCGGCTTTTTTTTCAAGATTCTCTATA

TAGTTTAAATGATTTTCTGCGTTTAAGATAGCAACTTCTATGAGCGCGTTCAAATCTACTGATCCTTTTAAGGTTTTGATTTCTCCATTGATCCCATTCA

(EERE RN R N N R N NNy
TAGTTTAAATGATTTTCTGCGTTTAAGATAGCAACTTCTATGAGCGCGTTCAAATCTACTGATCCTTTTAAGGTTTTGATTTCTCCATTGATCCCATTCA

AATAAGCGATATTTTGAAAATCTGCATCACTCAGTTTATTTTGAATAAGGGCTACAATCATTCTGTAATTCTGAATAACCTGTTCCATAAGGCATGCTGA

[EERE R N N N RN RN RN
AATAAGCGATATTTTGAAAATCTGCATCACTCAGT TTATTTTGAATAAGGGCTACAATCATTCTGTAATTCTGAATAACCTGTTCCATAAGGCATGCTGA

AATTTTTAGCCCATCAAGATAGGGGCATTTTGTGGGTACTAGAGTAAATGTTTCAATGATTCCAAATGGTGCACCCATGCTTGAAAAAAAACTAAGAGCA

(BN N N NN NN AR AR AR
AATTTTTAGCCCATCAAGATAGGGGCATTTTGTGGGTACTAGAGTAAATGTTTCAATGATTCCAAATGGTGCACCCATGCTTGAAAAAAAACTAAGAGCA

GGCGCATAGATGGCACTTTGAAACAAAGCCTGACCCGTTAGGGAATTATAATCAATAAGGGTCGCTTTTTGCATAGCCACTTTCAACCATGTTTCAARAAC
FEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GGCGCATAGATGGCACTTTGAAACAAAGCCTGACCCGTTAGGGAATTATAATCAATAAGGGTCGCTTTTTGCATAGCCACT TTCAACCATGT TTCAAAAC

CTTTTAAGGTTTCTTCAAACGCCTTGATACCAATCGTATTGTAAGCGATGTATTGAGCGTTGTCAGAAGAACTTCCTAGAGCTTGAGAAAGCATTTCCAT

(BN N N N R NN N RN
CTTTTAAGGTTTCTTCAAACGCCTTGATACCAATCGTATTGTAAGCGATGTATTGAGCGT TGTCAGAAGAACT TCCTAGAGCT TGAGAAAGCATTTCCAT

TTGTGTTTTTAGAGTAACGCTCGGTTCAAAGCTATTTTTTAACGCTTCTAAGAGAGCGTTTTGCTGGTTCATTTTGAGCTTGATTATTTCGTTATTTTTT

(BN N N N R NN RN
TTGTGTTTTTAGAGTAACGCTCGGTTCAAAGCTATTTTTTAACGCTTCTAAGAGAGCGTTTTGCTGGTTCATTTTGAGCTTGATTATTTCGTTATTTTTT

TGGAGCGCGATTTGCATGTTTTGGATTTCTGTTTGGGTATTAATTTTTTGTTTTTCCACGATCATTTTGACATTCCCCCCCAATGCGCTAAGCGCGCTTG

(AR N N N RN R NN R AR AR
TGGAGCGCGATTTGCATGTTTTGGATTTCTGTTTGGGTATTAATTTTTTGTTTTTCCACGATCATTTTGACATTCCCCCCCAATGCGCTAAGCGCGCTTG

AATACCCTTCCATGACGCCAAGCAAGATGTCTGAACCTGCAAAAAACCCCCCTGTCATGCCATTGACGCCATTAATAACGCCATTAGCCCCTTTTAACAT

[BERR RN R R N N RN RN AR NN AR AR
AATACCCTTCCATGACGCCAAGCAAGATGTCTGAACCTGCAAAAAACCCCCCTGTCATGCCATTGACGCCATTAATAACGCCATTAGCCCCTTTTAACAT
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AGCGCTCATGGTTGCAAGCTGGGTTCTCAATTCTCCCTCTATTTGCGCTTGAATGGCTTTTTCTTTGGCACTAGACTGAGCTTCTATGGCTTTTAATTCA

(AR N R N R N R R RN R
AGCGCTCATGGTTGCAAGCTGGGTTCTCAATTCTCCCTCTATTTGCGCTTGAATGGCTTTTTCTTTGGCACTAGACTGAGCTTCTATGGCTTTTAATTCA

GCTTGAGCGGTTTTTTGTTTGGCTTGTGCGTCCGCCTGAATGGCTTTTAAGGCGGGTTCAAGCGTTATTACTACTTCTGTGCCATTCAGAGACAAACCAC

(AR N N R R N R R R AR NN
GCTTGAGCGGTTTTTTGTTTGGCTTGTGCGTCCGCCTGAATGGCT TTTAAGGCGGGTTCAAGCGTTATTACTACT TCTGTGCCATTCAGAGACAAACCAC

AAAAAGTCAAGAAAGAAAATATGCTTAAAAAACATTTCACATCTCTTTCCTCACTTCACGATTATTTTAGTTTGCACCCTTTCTGTTAAGTAGCTATCTT

(RN N R R N RN RN RN
ARARAGTCAAGAAAGAAAATATGCTTAAAAAACATTTCACATCTCTTTCCTCACTTCACGATTATTTTAGT TTGCACCCTTTCTGT TAAGTAGCTATCTT

TTTGCCCCTTAAGCTTGTCTTTGATGTAATCAAGGTAAGTCAAATGCGATTTCAAAAAAGATTTATTCGCTACTATATTGTAATTATATAGCGAGCTTAT

(AR N N N R R RN RN
TTTGCCCCTTAAGCTTGTCTTTGATGTAATCAAGGTAAGTCAAATGCGATTTCAAAAAAGAT TTATTCGCTACTATATTGTAATTATATAGCGAGCTTAT

GTTAGAAATCGCTTGAGTGTCATAGGTGCTAGTAGCCAATCCTGATTGATTAAGTATCATTTGAGAAGCGTTCTGCAACAAATTGGTATTGTTTTTCACA

(BN R N N N R N R R AR NN
GTTAGAAATCGCTTGAGTGTCATAGGTGCTAGTAGCCAATCCTGATTGATTAAGTATCATTTGAGAAGCGT TCTGCAACAAATTGGTATTGTTTTTCACA

AATTCTATATAGTATTCTCTCAAAATTTCTGCTACTTTTTCAGCATAGCAATAAACGGCAAGAACCTTGTCCCCAATAGGGCATGCAGGGGTGGTCATAG

FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AATTCTATATAGTATTCTCTCAAAATTTCTGCTACTTTTTCAGCATAGCAATAAACGGCAAGAACCTTGTCCCCAATAGGGCATGCAGGGGTGGTCATAG

GATTAACGCCTGAAGTTAGGGCATTAGTGGCTAACGCTTGGTATTTGGCATAAACAGTGGGCATAGAAACACTCATGGGCGTCATAGAAATTTGCATGCA

(BN N R RN R NN RN RN R
GATTAACGCCTGAAGTTAGGGCATTAGTGGCTAACGCTTGGTATTTGGCATAAACAGTGGGCATAGAAACACTCATGGGCGTCATAGAAATTTGCATGCA

ACTAAAAAACACTTTTGATGAGCCAACAAGTGCACCTAAAGCGGTGCAGCTATCAAGGGAATCGGCTGTATCATTCATTGAGCTGTTGCTTGCTTGAGAA

(RN N R N NN R R AR NN
ACTAAAAAACACTTTTGATGAGCCAACAAGTGCACCTAAAGCGGTGCAGCTATCAAGGGAATCGGCTGTATCATTCATTGAGCTGT TGCTTGCTTGAGAA

CGCAGTTGCTCTTGTAGAGCTAGGGCGTATTTTGGTGCTGCACTTGTAATATTGCCTAAGATACCGCTCATCATTTCAACCGTTGTTGGTACACTAGGAA

(AR N N R R N N R AR RN
CGCAGTTGCTCTTGTAGAGCTAGGGCGTATTTTGGTGCTGCACTTGTAATATTGCCTAAGATACCGCTCATCATTTCAACCGT TGTTGGTACACTAGGAA

CAGCGATTTGATTCGTCGCATAAGCTTCAATAGCGCTGGGATTTTTAGGGGTGGTGTTACTCGCTAAAATGCTTGCAATCTGACTATTAACAGCACTAAT
FEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CAGCGATTTGATTCGTCGCATAAGCTTCAATAGCGCTGGGATTTTTAGGGGTGGTGTTACTCGCTAAAATGCTTGCAATCTGACTATTAACAGCACTAAT

TTGCGCGCCTTGCGTGTTGCCTTGTGCGTTAAATTCCCCTGTTAATTTGCTGATATTTAAGATATTGTTCCCCACAGCCATGCTTTGATCGTTAAAACCC

I\I\I \I\\\\ FEETTEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGCGTGTTGCCTTGTGCGTTAAATTCCCCTGTTAATTTGCTGATATT TAAGATATTGT TCCCCACAGCCATGCTTTGATCGTTAARACCC

TGATACAATTGGTTGTATTGTTGGTTAGCGGCTTTCATAGGCATGCTTACGGCTTCAGCGATGCTCTGATTGTATTGGGTCATGATAGCGGTCATTTGCG

(RN R N NN R AR R
TGATACAATTGGTTGTATTGTTGGTTAGCGGCTTTCATAGGCATGCTTACGGCTTCAGCGATGCTCTGATTGTAT TGGGTCATGATAGCGGTCATTTGCG

GATTAGTAAATCCCACAACAATAGGAATAATCGCTGCTGACATAGCACCCGCTACTATTCCTGCAAATGGCCCTGCAACACTACTTGTGCTTGAGATGAT

FEEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GATTAGTAAATCCCACAACAATAGGAATAATCGCTGCTGACATAGCACCCGCTACTATTCCTGCAAATGGCCCTGCAACACTACTTGTGCTTGAGATGAT

TGAGGAAATTTCCGATAAGAAGCCTGCAGAAGATGATTCATATATAGCTTGTGTACCTGCCATGTTAATACCCTCCTAATGGTGGTAAAAACGATGAATC

(NN N R N R R R AR NN
TGAGGAAATTTCCGATAAGAAGCCTGCAGAAGATGATTCATATATAGCTTGTGTACCTGCCATGTTAATACCCTCCTAATGGTGGTARAARAACGATGAATC

TGAGTATGTTGGTGCATAACCATACATGAAAGGATTGTTTGGACCGTAATCGCCCATCATTTGGCTCATGAGAAGATTTTGAATGCCCCACATCGCATTG

(NN N N N NN R AR R AR NN
TGAGTATGTTGGTGCATAACCATACATGAAAGGATTGTTTGGACCGTAATCGCCCATCATTTGGCTCATGAGAAGATTTTGAATGCCCCACATCGCATTG

ATACCTAGATTATCATTAGGTTGAAAACTCCCTAAACTTATGTCGTCAAATT TGATATTAACATTCTTATCATTATAGTCATTGAGTATGGCCACTTTTT
FEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ATACCTAGATTATCATTAGGTTGAAAACTCCCTAAACTTATGTCGTCAAATT TGATATTAACATTCTTATCATTATAGTCATTGAGTATGGCCACTTTTT

GCTCTAGGGTTTCTTTAGGGATCTCTATTTTTAGTTGATCTCTAGAAACAAGCCCCACGCTATTTAGTGCCATATCTTCAGGACTAATATCTTTTATATC

FEEEEEEErrr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
GCTCTAGGGTTTCTTTAGGGATCTCTATTTTTAGT TGATCTCTAGAAACAAGCCCCACGCTATTTAGTGCCATATCTTCAGGACTAATATCTTTTATATC

AGTGTTTTGGTCAGCGTTAAGCGGAGCGTTAAACATGCCAATGATAAGACACCAAGCAAATAGTAATTTAATTTTATAAAAATTCGTTTTCATACTTTTG

FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGTGTTTTGGTCAGCGTTAAGCGGAGCGTTAAACATGCCAATGATAAGACACCAAGCAAATAGTAATTTAATTTTATAAAAATTCGTTTTCATACTTTTG

ACTCCTTTATTCTTATTTTTAGCATTATTCTAGCGCATTAACACCACTCAATCGCTGTTTTTGTTTTGATTTTCTTGATCGAGCATTTTGTTTGTTACTT

(RN N AR NN R AR
ACTCCTTTATTCTTATTTTTAGCATTATTCTAGCGCATTAACACCACTCAATCGCTGTTTTTGTTTTGATTTTCTTGATCGAGCATTTTGTTTGTTACTT

CATCAATGTTTTGAAAATATTTTTCAAAAAGCTCTTTCTTTTTAGCTTCAACGCTCATATCAACCTGAATCCAATTAGGAACAATGGAGTCCATGATTAA

(NN R N R AR R AR N R
CATCAATGTTTTGAAAATATTTTTCAAAAAGCTCTTTCTTTTTAGCTTCAACGCTCATATCAACCTGAATCCAAT TAGGAACAATGGAGTCCATGATTAA
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ATGCATGAAGTCATAGGCATGATTGGTTGGGTATATTTTGTTCTGAACATAGTATTCTAAAAAATTCGCTTGAACAAAAAAATTCTCTATATCGCTCTGC

(BN N N R RN RN AR RN
ATGCATGAAGTCATAGGCATGATTGGTTGGGTATATTTTGTTCTGAACATAGTATTCTAAAAAATTCGCTTGAACAAAAAAATTCTCTATATCGCTCTGC

ATATCCTCGCTTATGTTGTTATTGATAGGTTTTTCTAGTAATCTGAGAATCCTATACGACTGCATGATAGTTTCTAGCATGAAGTAAGCATAAACATAAA

[BER RN N R NN AR RN
ATATCCTCGCTTATGTTGTTATTGATAGGTTTTTCTAGTAATCTGAGAATCCTATACGACTGCATGATAGT TTCTAGCATGAAGTAAGCATAAACATAAA

CTAATGAGACAAAAGAATTATTGGCTTTAAACGAGTTTGCATCATTTTTCCCACTTTGAAGAGAAATTAATCTTGATAATGTTTTTTGGGGATCTTGCCC

[BERE RN N R N N N R NN ARy
CTAATGAGACAARAAGAATTATTGGCTTTAAACGAGTTTGCATCATTTTTCCCACTTTGAAGAGAAATTAATCTTGATAATGTTTTTTGGGGATCTTGCCC

TTCGTTTATTTCTTTAAAAAAGCGGAAATCTAAATCCTGATTACTGAGAAATGACTTGACAAAGTGAAGATTAGCATTGAGACTATCTATGAGACCTGAA

[BERE RN N N N N NN AR NN
TTCGTTTATTTCTTTAAAAAAGCGGAAATCTAAATCCTGATTACTGAGARATGACT TGACAAAGTGAAGAT TAGCATTGAGACTATCTATGAGACCTGAA

TAAAGATGCTCTGTTTTGACATCATCTATATTTAAAACATTCTCATAAAACACATTGACATGGTCTTCTAAGAAATTAGAAAAATCATAAAGAGTGGTAA

[EER RN N N R N R N RN AR NN ARy
TAAAGATGCTCTGTTTTGACATCATCTATATTTAAAACATTCTCATAAAACACATTGACATGGTCTTCTAAGAAATTAGAAAAAT CATAAAGAGTGGTAA

GGTTTTGTTCGGTGATTTCACCTTCCATTTCTTCTTCTATGAAGTCCAACTCTTCTTTCAGTTCAAAAAGATAATTAGAAAAACTATCCAAAATCGTCAA

I\I\I\I\\\\\\\\\\\\\\\\\\\\\H\{\!\!\l\I\I\I\I\I\I\I\I\I\I\I\I\I\HI\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\
AACTCTTCTTTCAGTTCAAAAAGATAATTAGAAAAACTATCCAAAATCGTCAA

GACATCATTTTCTAAAATTTTCAATAATTTTTGTTCACGCAAATTTTGTTTCATTTTAATACTCCTCTATTTGTTGATACATTTGCCTCAAGGCCTGATA

[EER R N N N R NN R ARy
GACATCATTTTCTAAAATTTTCAATAATTTTTGTTCACGCAAATTTTGTTTCATTTTAATACTCCTCTATTTGTTGATACATTTGCCTCAAGGCCTGATA

TTTATCTATGATACTATGGTTTTGGATAATCTTGTCAATTTCTTTGACAAATACAGTATCTGTGGATAAAATTTTCAAATATTCTTTAGGAATGCCTCTC

[BERE RN N R N N R N R NN E R R ARy
TTTATCTATGATACTATGGTTTTGGATAATCTTGTCAATTTCTTTGACAAATACAGTATCTGTGGATAAAATTTTCAAATATTCTTTAGGAATGCCTCTC

AAATTAAAACTAGCGATAACGCTAGGGCTTCCATCTTGTTTGTAGAGAATTTTCCTGTCTAGTCCCTTAGTGATGATTTCAAATTCTTTTTCTGTAACAT

[EERE RN R N N NNy
ARATTAAAACTAGCGATAACGCTAGGGCTTCCATCTTGTTTGTAGAGAATTTTCCTGTCTAGTCCCTTAGTGATGATTTCAAATTCTTTTTCTGTAACAT

TAGCTAATCTTTGGTAATCAGAAAGATTGCCCCCATCGTTTCTCAAAAAAATCTTTGTAGGGCATTGTTCTCTAATCGTATCAGCAATAGGGCAAGCCAA

FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TAGCTAATCTTTGGTAATCAGAAAGATTGCCCCCATCGTTTCTCAAAAARATCTTTGTAGGGCATTGTTCTCTAATCGTATCAGCAATAGGGCAAGCCAA

AAGATCAGTGATGCTTTGAGTCGCAAGTCTGACAATAGCGTTTCTTTTCCTTGCAGTTTTTAGCATGTCTCTCACAAAATAAGCGACCTTTGGATCGCCT

(BN N R RN RN AR NN
AAGATCAGTGATGCTTTGAGTCGCAAGTCTGACAATAGCGTTTCTTTTCCTTGCAGTTTTTAGCATGTCTCTCACAAAATAAGCGACCTTTGGATCGCCT

AAATATTTCCAAGCTTCATCAATATCTAAGACAAATCTACGCCCATCCATTGCCTCTTGGATACGAGCGAAAAGGTAAAAACAAATAAAGGGCGAAACAT

FEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ARATATTTCCAAGCTTCATCAATATCTAAGACAAATCTACGCCCATCCATTGCCTCTTGGATACGAGCGAARAAGGTAAAAACAAATAAAGGGCGAAACAT

CATTATTGTCTAAGAAACTTGACCCATCAACGCCAATAATCGTTTTTGAAAAATCTAAGCGATCCGTTGCTTTATTATCAAAAAGCCATTGAAATTCACC

[BERE RN N N R N N N R RN AR AR AR
CATTATTGTCTAAGAAACTTGACCCATCAACGCCAATAATCGTTTTTGAAAAATCTAAGCGATCCGTTGCTTTAT TATCAAAAAGCCATTGAAATTCACC

ATTGGTTGATTTGCAAAAAGGTGCTAATCGCGCGACAAGCCCATTAGGATCATTGTGGTCTTTCCCGAAAGCATTAATAAGTTGAGTGATGGGATAATCT

(B R N N NN RN
ATTGGTTGATTTGCAAAAAGGTGCTAATCGCGCGACAAGCCCATTAGGATCATTGTGGTCTTTCCCGAAAGCATTAATAAGT TGAGTGATGGGATAATCT

AGGTTCATATCTCCTGTGATAAGGTTGGTTACTGCCGCTGCAAGCGTATTAGAATCTGCTAGGCTAAAAGAGATGCTGTTGCCATTTTCATCTTTTTCAT

(AR N N N R RN RN ARy
AGGTTCATATCTCCTGTGATAAGGTTGGTTACTGCCGCTGCAAGCGTATTAGAATCTGCTAGGCTAAAAGAGATGCTGTTGCCATTTTCATCTTTTTCAT

CGCTTTTGGTTGCTAAGTTTTTCACAAGCTCTTTGACAACAGAAATAGCCGTTTGTTTTTGCTCCATTGTTGCATTTGTTTTTTGCACACAAGCTGCCCA

FEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CGCTTTTGGTTGCTAAGTTTTTCACAAGCTCTTTGACAACAGAAATAGCCGTTTGTTTTTGCTCCATTGTTGCATTTGTTTTTTGCACACAAGCTGCCCA

AGCAAAAGGATTTAATCCTGTATCTGTCCCTAGCTCAATTTTGACATACTCCCCACCCATTGCGACAATATTCCCATAAGCGCCATAATCTTTATCCATA

(AR N N R N N RN RN RN ARy
AGCAARAGGATTTAATCCTGTATCTGTCCCTAGCTCAATTTTGACATACTCCCCACCCATTGCGACAATATTCCCATAAGCGCCATAATCTTTATCCATA

TAGACCATAGTGAGCTTTTGCTTGTCTTTGCTGACATTAGCAGGAAAATTGTGAACAAATTGCCCCATAGCGTTCAAGGTCATTGACATAAACACTGTCT

[EERR RN R N R R NN AR AR ARy
TAGACCATAGTGAGCTTTTGCTTGTCTTTGCTGACAT TAGCAGGAAAATTGTGAACAAATTGCCCCATAGCGT TCAAGGTCATTGACATAAACACTGTCT

TACCTGAACCGGTTGATCCAAGTATCAAAGTGTGTCCTGCTGAAGCTGAACCAAAATCAGTGGGCATGTGGAAGTTCAGATAAAAAGGCGAATTGATCTC

[EERE RN R N R N RN RN AR NN AR AR
TACCTGAACCGGTTGATCCAAGTATCAAAGTGTGTCCTGCTGAAGCTGAACCAAAATCAGTGGGCATGTGGAAGT TCAGATAAAAAGGCGAATTGATCTC

GCTTTTTAGTGTCATGACGCTATTGCCCCAAGCGTTATTCTCCTGATTGCCATCAAAGCTCATAGCCCTCATCGCAATAAAATCAGCAAAATTATTAGAA

(AR R N N R R RN E R AR A RN
GCTTTTTAGTGTCATGACGCTATTGCCCCAAGCGTTATTCTCCTGATTGCCATCAAAGCTCATAGCCCTCATCGCAATAAAATCAGCAAAATTATTAGAA
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GTTACATCAAAAATAAAAGGAAGCGTGATAAAAGAGCAATGTTTGGCAAAAAAGTAATTTTCCATAGAGAAAGTCGCCGCGTTGGCTAAAAAACCTTTAG

[BERR RN N N N N N RN NN AR AR AR
GTTACATCAAARATAAAAGGAAGCGTGATAAAAGAGCAATGTTTGGCAAAAAAGTAATTTTCCATAGAGAAAGTCGCCGCGTTGGCTAAAAAACCTTTAG

CGTTAAGACTAGAGACACATTCCTTAACGCTTTGTTTCATTTTTTCAAAGCTATCAGCAAACAACACTAAAGAATTACCATAACTGCCTAGCGTAATATC

(AR N R N N RN RN AR ARy
CGTTAAGACTAGAGACACATTCCTTAACGCTTTGTTTCATTTTTTCAAAGCTATCAGCAAACAACACTAAAGAATTACCATAACTGCCTAGCGTAATATC

GCCATTACCCACTAATTCGCTCAAGCAACCTAAAGTCATGCCCTGCTCTTTAGAGCCTCCACTAATAATAATTCTTCTAGAAGTGAAAGCTAGTTTGTCC

(AR N N N N R N RN AR NN R ARy
GCCATTACCCACTAATTCGCTCAAGCAACCTAAAGTCATGCCCTGCTCTTTAGAGCCTCCACTAATAATAATTCT TCTAGAAGTGAAAGCTAGTTTGTCC

TTTAAAACCTGTGAGTTTTTAGGCGAATAAGCATGCATAAAGATAAATTCGCTGTCTAGAGCGTTGATTTTATCAAACAAATCGCTCTGTGATTTAGGGG

(AR N R N N N RN RN AR NN AR
TTTAAAACCTGTGAGTTTTTAGGCGAATAAGCATGCATAAAGATAARATTCGCTGTCTAGAGCGTTGATTTTATCAAACAAATCGCTCTGTGATTTAGGGG

CGTATTCACTAATCTCAATAGCGCTAAAATATTTTTCACTCAAATCGTCATTTAAGATTTTTCCATGCTTATTGGCAAAATAAACTTCTTTCACCCCACC

(AR N N N R N R RN AR
CGTATTCACTAATCTCAATAGCGCTAAAATATTTTTCACTCAAATCGTCATTTAAGATTTTTCCATGCTTATTGGCAAAATAAACTTCTTTCACCCCACC

ATGCATTTTTTCCTTGAGATACAAGTCTTTTCTGTTGCAAATAAAAGGGGCTTCATTCATTCCCACAAGGAAATTATAAAACTCGCATTGTTTGGAGTAA

(BN R N R N R NN NN NN
ATGCATTTTTTCCTTGAGATACAAGTCTTTTCTGT TGCAAATARAAAGGGGCTTCATTCATTCCCACAAGGAAATTATAAAACTCGCATTGTTTGGAGTAA

ATAACGCCATCTTTAGTGTATTCTTTTAATCTAATGGGGTGGTATTTACTCAATAGCTCTTCTATGAGCTCTATCCTATCCTTGAAGTTTTCAAGCTTGG

(B N N N RN R N AR NN ARy
ATAACGCCATCTTTAGTGTATTCTTTTAATCTAATGGGGTGGTATTTACTCAATAGCTCTTCTATGAGCTCTATCCTATCCTTGAAGT TTTCAAGCTTGG

CTCTAATAATCCTTTGAAACTCTTCAAAATTATTGTCTGCAAAATGCTTTTTATTCATAACGGGTTCATTGAGAGTGTCTAATAAATCTTGCTCTATGGT

[BERE RN N N N R NN R AR
CTCTAATAATCCTTTGAAACTCTTCAAAATTATTGTCTGCAAAATGCTTTTTATTCATAACGGGTTCATTGAGAGTGTCTAATAAATCTTGCTCTATGGT

GAGATAAAAACTAATATCATAAAAACTTTCTCTCTTTTGCTTCTCATTATAGGCTCGCATAAAATCATTAGAAAAAATAAGACCATAGTCCCTATTGGTT

[EERE RN N R N R N R N NN ARy
GAGATAAAAACTAATATCATAAAAACTTTCTCTCTTTTGCTTCTCATTATAGGCTCGCATAARATCATTAGAAAAAATAAGACCATAGTCCCTATTGGTT

TCATCAATAACGATTTTCTTTTTAATAGTGTGAAAATAAAATTTGAATTCAGGGGTAACAAAATTCCTAAAAACGCTATAAATAGAAGCGTGTAACTCTA
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TCATCAATAACGATTTTCTTTTTAATAGTGTGAAAATAAAATTTGAATTCAGGGGTAACAAAATTCCTAAAAACGCTATAAATAGAAGCGTGTAACTCTA

TGAGATCTTTTTTTGAAGTGGTTAAAAAATCAATGCCCCCCAATTTGATTGTGCCTAAAAGAGAATAGTTGTTAGTAAGGATCACCCCATCATCTAAAAA

(RERE R N N N N RN RN AR
TGAGATCTTTTTTTGAAGTGGT TAAAAAATCAATGCCCCCCAATTTGATTGTGCCTAAAAGAGAATAGT TGTTAGTAAGGATCACCCCATCATCTAARARA

ACATTCATAGTTATTCGCTAGATAGGAGTTTGCAGCGCTCACAAGTCTGTCTTCTCTGTTTGGATTTAAGTGGATGTCATTAGCCATTTCTTTACTAGGC

(AN N N N R NN AR AR ARy
ACATTCATAGTTATTCGCTAGATAGGAGT TTGCAGCGCTCACAAGTCTGTCTTCTCTGTTTGGAT TTAAGTGGATGTCATTAGCCATTTCTTTACTAGGC

TTCATGGAAAAAATGCTCATGAACGCTTTGTTTTTCACGCCCTTAAACAAAAAAGGTTTTTTAAATTTCATCGCTCGCTCCATTCTTTGATAAAGCCTGT
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TTCATGGAAAARATGCTCATGAACGCTTTGTTTTTCACGCCCTTAAACAAARAAGGTTTTTTAAATTTCATCGCTCGCTCCATTCTTTGATAAAGCCTGT

AATCTTTCTTGAATCCAAGAGCTACAAGCACAATAACAATCGCTACAATCAAAACAGGTTCATAGGCTTGAAAAAGAATAACAGATAATACAATTGTTAC

(BN R N N R N R NN E R AR AR
AATCTTTCTTGAATCCAAGAGCTACAAGCACAATAACAATCGCTACAATCAAAACAGGTTCATAGGCTTGAAARAGAATAACAGATAATACAATTGTTAC

AAACAATATAAATATAGAGGAATAAATAAAAGTTTCAGGGAAACCAAACAACCTATTCCCCCCATCAAACAAGACTTTAAAAAAGGGATTGACACCCTTT

(BN N N R N RN N NN AR AR AR
ARACAATATAAATATAGAGGAATAAATAAAAGT TTCAGGGAAACCAAACAACCTATTCCCCCCATCAAACAAGACTTTAAAAAAGGGATTGACACCCTTT

TGCATGTCTGCTTTAAGTTCTTCTATTTTTTGAAATTGGCGCTTTTGAACCTCTTGCTCTATGACTAGCTTTTTTTGTTCGTCAGCTTGTTTGCTTGCCA

(AR N R R N R N R NN R RN AR
TGCATGTCTGCTTTAAGTTCTTCTATTTTTTGAAATTGGCGCTTTTGAACCTCTTGCTCTATGACTAGCTTTTTTTGTTCGTCAGCTTGTTTGCTTGCCA

CAAACACCCCTCTCTTTATAGATATACCGCTTCACATGTAATTGTATAAAAGATTTTTTTGAGAGACTCTACGGTGCTAATATGTTTCAAAAGATCGTTA

(BN N N N N N NN
CARACACCCCTCTCTTTATAGATATACCGCTTCACATGTAATTGTATAARAGATTTTTTTGAGAGACTCTACGGTGCTAATATGTTTCAAAAGATCGTTA

GGATCATAAGAATTGAATACGGCCAATAAAACATTATACAGCTTATCATCGCATAAAATTTCTCTTGTTTCTCCGCGCAATGACAGAAAGCAGCGTTGTT

(RN N N N N R NN AR E R RN
GGATCATAAGAATTGAATACGGCCAATAAAACATTATACAGCTTATCATCGCATAAAATTTCTCTTGTTTCTCCGCGCAATGACAGARAGCAGCGTTGTT

TGTTGGTCGTGCTGATGCTTTTGAAAGTAAAAAAGTCTTTCACTTCAGGATTGATCTGTAATTCTACATTCAATCCCATTTCTTTACCCTTTTCATCAAA

(AR R N N N N RN ARy
TGTTGGTCGTGCTGATGCTTTTGAAAGTAAAAAAGTCTTTCACTTCAGGATTGATCTGTAAT TCTACATTCAATCCCATTTCTTTACCCTTTTCATCAAA

GATTTTTTCAATGATTGGATCGTAATGCTTCAAATCCTTTATTTTTTTAAGGACTCTATTGACAATCACGAAGTCAAAAACTTCATCTTTGATAATATCG

[EERE RN N N R R NN N AR
GATTTTTTCAATGATTGGATCGTAATGCTTCAAATCCTTTATTTTTTTAAGGACTCTATTGACAATCACGAAGTCAAAAACTTCATCTTTGATAATATCG
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GGATTGACTTCTTTGAAAGTTACTTTCTTGTCTTTCAAATTTTTGATAGTCGCTTTAAAACTATCAAAATCTAAATTCGTATAAACAAGCCCATTGGGAG

(AR N N N R NN R AR R AR
GGATTGACTTCTTTGAAAGTTACTTTCTTGTCTTTCAAATTTTTGATAGTCGCTTTAAAACTATCAAAATCTAAATTCGTATAAACAAGCCCATTGGGAG

TGTTTTTTTCTTTTTCTAGTGCTTCTTTTTTGGCTTCTTTATCGTCATTTGCTGACCCATACGAACTGAAAACAACGAGACTTAAGAGAACTTTCAAAAA

(AR N R N N RN N RN AR AR
TGTTTTTTTCTTTTTCTAGTGCTTCTTTTTTGGCTTCTTTATCGTCATTTGCTGACCCATACGAACTGAAAACAACGAGACTTAAGAGAACTTTCAARARA

AAAGCCTCTTAGTTTTTTATTGCTATTATTATTGTTGATCAATTTAGCTAGCTCCTCCACTCTCGCCAATATTGAAGCCAAACTTAGTGCTCAAAAAGAT

(BN R N N R NN AR RN
ARAGCCTCTTAGTTTTTTATTGCTATTATTATTGT TGATCAATTTAGCTAGCTCCTCCACTCTCGCCAATATTGAAGCCAAACT TAGTGCTCAAAAAGAT

AATACCGCCTGCCACCGCTAACATAGCTATGGGTTGCGCGTAAGCAAAAACAGTTGCTTGACCTCTTTTGATGTCATCAGAGATTTTCCARATATCCGCT

[BERR R N N N N R NN N RNy
AATACCGCCTGCCACCGCTAACATAGCTATGGGTTGCGCGTAAGCAAAAACAGT TGCTTGACCTCTTTTGATGTCATCAGAGATTTTCCAAATATCCGCT

ATGCCTTTGACCCCTAAAGCACAACCACCTACGATCGCTAGAACAGAAATGATCTGAATAACCAAACTTTTAGTTTCAGTAACGCCTGCTGCAGGACTGG
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CCCTAAAGCACAACCACCTACGATCGCTAGAACAGARATGATCTGAATAACCAAACTTTTAGTTTCAGTAACGCCTGCTGCAGGACTGG

TGACCGCCATTAAAGGATTGGTTGTCATCACTAGCCCTAAAGTT 32037
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Supplementary Figure S8
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Supplementary Figure S9
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Supplementary Figure S10
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cagY RFLP of H. pylori recipient strains 7.13-2-16*!, and 7.13-2-16° complemented
with either endogenous cagY or with cagY from the sibling H. pylori strain





