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Table S1: List of species used for the different phylogenetic analyses (See protein 
sequences in Supplementary Material & Methods, and phylogenetic trees in Fig. 1, Fig. 
S1 and Fig. S2).  
All sequences are available at: http://www.polebio.lrsv.ups-tlse.fr/symdb/web/ 
* 1=AM-competent species; 0=non-AM species; y=sequence found in the genome;
n=sequence not found in the genome; nd=VPYL sequence was not searched for (Fig. S2 
with only VPY analyzed) 

Click here to Download Table S1 
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Primers for cloning and molecular analysis of P. patens transformants
Red : Restriction sites for XbaI (TCTAGA), XhoI (CTCGAG), SpeI (ACTAGT), MluI (ACGCGT)
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PpVAPYRIN-like genomic locus (Accession number MN971578�

Coding region shaded in grey
5’ and 3’ targeting sequences shaded in blue
Start and stop codons shaded in red

>Pp_scaffold_32:766333-770284 rev-comp
TCGACAAGAGTTCTAATTTTTGTCTACTGTATGTGATGGGACTCACCAGATGACTCGCTTGGTGGGAAGTGTGTCGCGAGATTTC
TGTGCCATACTTAGCCGAGGTGGTTATGTAGCAAGCCTCACTGCAGATCACCGAGATCGACCAACGGATTGGCCTCTGTGATGAG
ATAGAAACACTTGATCAGGGCGAATGAAATCAAGTGGGGTTTTTCGAAGCTCATCGTAGGTTTGTGTCATAGAGGTGAAAGCCAG
GGGAGAGATCTGGGGTGGCTCCGTGCTTTGCGTTCCGGAGATGAGACGAGCTTCCACGTTGAAGGAAGCTCAGCAGCATTTTTAC
GGATCTAGAGATGCTCGTGTTCACAAAGTAGTTGTTTCATTTTGTAGCTGATCAATCGATGATGTTTCCCTTCTGCATTGTAGCT
TCTGATCCCTAGATCGCTGGGGCTTTTGAGCACCTTCGCGCAGTTGAGCCGTTGATCCAGGCGAGCTCCGTCGTAGTGAATTTTG
CTTGTGTTCTGCAGCCTTGATGGAAATTAGGAATCGGCAGATTTCTTGGTGAGAGAGGATTGCAATTTGTCTTCCGGTGGAGTTT
AAGGAAGACTTAGTAGCGCTGCAGTTCTCAGGTCAATTTGGAGAGATAGATCTGCCCAGTCCGATGAAGCTATTTTCTGTTCAAT
TTGTTTCGAATCTGGCGAACGGAGCTACGTACTGTTGCGTCCATCCCTTAACACTCTTCTGATTGAAATTCCCATTTTGAAATTA
ATGCAGATAAGGTGGCGAGAGGGTCGTCGTTCAGGAATGTGCCCAGGTTTGCAACGTGGAAGGCCGACTAAGGTTCAAGTGTGAC
AAGAAGACCGCAACAATATGGAGCAGTGAATTGAGCAGACCTGTGATGGACACTCTACAGGTGATTGTCATACGAGGTGACCGAG
TAGCAGAATTATCATTCTCTCCACCAGAAATATCATTGTCCAGTCGATCGTCTCCCGATTTTTTGATGATAGCCGAAGCTCGCGC
ACAATAAAGATGAGCTGGTGCATTTCATCTTAGGTAGGTCTTGCAAGCAGCACGCAGAGCGCTTTCTAGGGTGGAAATTAGGGTA
TGAAGCCCTGGAGAGGACCTTCTGATTGATTGCTTAGAAAAGGAATCCCTTGCACCATGGACAGGCTTGTATGCTTAGATGTGGA
CGAAGTAAGGATCCCCTTTGCGCTCGGAAAACGAGTCACATTCAAGGTCCAAATCAAGAGCCTGGTCGCTATCACCCCCGTTGCT
TTCAAAGTCCAGACAACAGGTCCGAAGAAGTTTGGCGTGAAGCCGCACATGGGCATCCTCAAACCTCTCGGCCACACAACCTTCG
ACATCGTAATGCACCCCCAGTATGAAGTGCCCGAAGATTTCCCCGTCTCTCGTGACAAGTTCATGGTCACCACCATGATGATCCC
CCCGGAAGAGCTCCCCCAGATATCCCTGGCGACTCTTAGCGACTGGTTCTCTACAAAACGATACAAGGTCTTCGTCAACGTTAAG
ATCCGCGTCATTTACGTCGGCGGGGAGATTCTGCGCCTCTCGGCAGCCAAAGGCTCTCGGGAATCAATCCAAGACGTTCTCTCGC
GAGGCACGAATGTGAATTCCAAGGACGAGCAAGGCCGCACGGCGCTCAGCATCGCAGCATTAAGGGGAGACCCTCATATCGTGCA
AGAATTGCTTGAAGCTGGCGCTGCGGTGGACGGTCCCAGCGGCGCGGGGTTGACGCCACTACAAGAGGCGGCATTTGCAGGCCAC
TCCGCGATCGTAACTCTGTTGTTGAGAGCCAAAGCAGATAAAGAAATTCCATCTCATCCCCGAGGATGGACAGCTCTTCATCTCG
CAGCTTCTCGCGGCCGAGTTGGGGTGCTACGGATTCTTCTCAAAGCGGGGGCTAACGAGAATGCTCCCGACATGGACTTCCGTAC
CCCACTGCACGCCGCGGTAACGGAAGGACACACAAGAGCTGCGCTAATTCTGCTCCAGCATGGAGCCGACCTGGATGTGCAGAGC
ATTGATGGCCGGACGCCATTGCACTGCGCTGCGCTCCAGGGGCATCTCTCTGTGATTGAGCTTCTAATTGACTGGGGCGCGCAGA
AAGAGATTAAGGACTGCGAGGGGAAGACGCCGTTTGAGCTTGCAGTGGAGAGTGGTCATACATACGTGCTGGATCCCCTCCTTTT
AGGCCAATTCCTTCACAAGGCTGCGAGAGAAGGCAACATTCAAGCCGTCCAGCGGTGTTTGCTGCAAGGCGCTTTGGTGAACAGC
TGCGATCAGCACGGGTTCACTGCTCTCCACAGAGCGGCTTTCAAAGGTCATGCGGATGTGCTGGTAGTGCTCCTTGACCATGGAG
CAGAAGTTAACGCAAGCGATCGGGAGGGATACACTGCCCTGCATTGCGCGGCAATTTCTGGCCACATTGACGCTGTCGACGTGCT
ACTTCAGCATGGCGCCGATGTGAACTCTAGGTGTTTAAAGGGCTCTACGCCTTTGCATGTCTCCTCGGCTATGAATTTCGTAGAT
GTGGTGTGCTTGTTGCTGGACTACAGCGCGGATCGCACCATTCGAGCACTGGATGGGCGTACCCCTTTCGACATTGCGGTTGAAT
CCCGAAACCAGGATCTGCTGCCTGTGCTGAATCTGGACCAGGAAGACGACGACGGAGCCTCGGAGCTTTGCCCTCCGCTTGCGAC
TATCTCCCTCAAGGGTAAGGAAATCCTCATCTAGTGGAGCGCTTCGGATGGGGCGTTTCATGTGGTGCAGAGAGTTTGTAAATTA
GGTTTTGTAGCAAAGATTTGTGATGGTTCCTCTGGCAGCGCTGTAGCGGCACCAGTGTATCTCTGTTGAGAATGTGGGAGGAGCG
TAGGGTGTAGTCACGTAAAGGGTGTTGAAGATAACTGATTTGTGTAGGCACATCGGATTGAGTACATAGAAACAAACTTCACTAG
CGTGGAGCTTGTCCTGAAGATTCTGCACAATTGTGGCTGTTTGAAATTTACTCGCCATGTCCTTGAACAACAGGATTGATACTCT
TAAGTAGGATCATTTCGACACAAAAATTCCGGTTCTAGTGAATTTCGACAACTCAAGTTCTTGAATACTGCAGAACAGTTGCTCC
AAAGCATACAATCCAAGCAATGACGATAATGATGTGTTTTCAAAATGCCCAGAATGTGCATGTGCACAATGTTCTCAACATTTCA
AAGCTTTAGTTGCTTCATATTCTTGCCGAGTTGCCGAGTTCAAGCTTGGTGTATCGACTTCCCTCTATGAACGGCATCGTAGCTA
TCGACGAAGTTAGGATACTCGATGGCGATCTTCGCCTTGACACACTTGTGGTACGAGAAGTCCGTTTCAGTGCCGTCGGTGCGGA
CAATCCAGAAACAGCGAACTTTATTAAAAGTGGAGTGCCGGTTTATCTTTGATACACCATGAGCATGACAAACGTTAGTTGCCTT
CCACTGCAGACTACTCTGATCACGTATTGCTTCATTTTTCATGTCTTGGTTGGAAAACACGCATGGCGAGGTACTTACCTTGATG
TAATCAATGCCGCAACCTATTTTCTCTTCGCTCTTCGGGTGATGCTGAAGAAGTCTGCGCATGGTCTTCTCGTCCTCCTCGCTCA
CGCGCGCATTGTCCTCATACCTTCTGCAAGCTCATTTTCCACTTCAAAGTTGCATTCTGCGATAGAAAATATCGAAACAATAACA
GTAGCCGATAGCCCAGCAGATAACAAGCATAGAAGCAGGCAGAAGTAACTTCAGCCGATGAGGAGGCAGCTCACAGGTTGAAAAG
AATGTTACGAATCCCCTGGACAATACCGTCCACTTCTGCGTTTTCGGGAGCTGGGCGAGGCCGCTTAGCAGGCCTCGGAGGTGGT
TCGTCCATCACATCAAGCACCTCATCCCGCAGCTGGTCATTA



Physcomitrella patens transformation vector pBNRF
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2 LoxP sites
Selectable resistance cassette 35S nptII CaMV ter EcoRI
>pBNRF

CCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCT
GCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCaagctaattaccctgttatccct

aggcggaccgaagcttgcatgcctgcaggtcgactctagaggatcccacgtgcccgggcgtttaaaccaattgttcgaacgtacgtcgcgaC
TCGAGATAACTTCGTATAATGTATGCTATACGAAGTTATGGTACCgagctcgaattcccatggagtcaaagattcaaatagaggacctaaca
gaactcgccgtaaagactggcgaacagttcatacagagtctcttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacga

cacgcttgtctactccaaaaatatcaaagatacagtctcagaagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacc
tcctcggattccattgcccagctatctgtcactttattgtgaagatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaa

ggaaaggccatcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttcc
aaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcct
ctatataaggaagttcatttcatttggagaggacaGGGTACCCatcaaaaggctactgcctatttaaacacatctctggagactgagaaaat

cagacctccaagcatggagaacatagaaaaactcctcatgcaagagaaaatactaatgctagagctcgatctagtaagagcaaaaataagct
tGGATGGAttgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgcc

gccgtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaggacgaggcagc
gcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcg
aagtgccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgctt

gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatga
tctggacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgaccc

atggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccggctgggtgtggcggaccgctat
caggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcc
cgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgagcgggactctgggccaagcttcgacggatctcgacctgcaggc

atgccgctgaaatcaccagtctctctctacaaatctatctctctctataataatgtgtgagtagttcccagataagggaattagggttctta
tagggtttcgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattccta

aaaccaaaatccagtgggtaccgagctcgaattcgcggccgcgggcccatatggcccaccggtgggccggccAGATCTATAACTTCGTATAA
TGTATGCTATACGAAGTTATACTAGTggcgccacgcgtgatatcatgcatgttaacatcgatccatgggcgcgccttaattaaatttaaatt
CCCTATAGTGAGTCGTATTAAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGA

GCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGG
AAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTG

ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA
GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGA
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG

TGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGT
AGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAA

CTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTC
GGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAA

AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGAT
TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGT

TACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTAC
GATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGC
CAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGT

TCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG
TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGT

TGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAG
TACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG
AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCA

CTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGA
ATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATA

CATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCAT
TAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTT
CTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAA

AAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATA
GTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGG

TTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTT

Physcomitrella patens transformation vector pBNRF
(complete sequence)



PpVAPYRIN-like knockout vector (PpVPYL-KO)

5’ and 3’ targeting sequences shaded in blue
2 LoxP sites
Selectable resistance cassette 35S nptII CaMV ter EcoRI
Cloning sites for targeting sequences

>PpVAPYRIN_ko
CCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTT
GGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCaagctaattaccctgttatccctaggcggaccgaagcttgcatgcctgcaggtcg
acTCTAGAGATGCTCGTGTTCACAAAGTAGTTGTTTCATTTTGTAGCTGATCAATCGATGATGTTTCCCTTCTGCATTGTAGCTTCTGATCCCTAGATCGCTGGGGCT
TTTGAGCACCTTCGCGCAGTTGAGCCGTTGATCCAGGCGAGCTCCGTCGTAGTGAATTTTGCTTGTGTTCTGCAGCCTTGATGGAAATTAGGAATCGGCAGATTTCTT
GGTGAGAGAGGATTGCAATTTGTCTTCCGGTGGAGTTTAAGGAAGACTTAGTAGCGCTGCAGTTCTCAGGTCAATTTGGAGAGATAGATCTGCCCAGTCCGATGAAGC
TATTTTCTGTTCAATTTGTTTCGAATCTGGCGAACGGAGCTACGTACTGTTGCGTCCATCCCTTAACACTCTTCTGATTGAAATTCCCATTTTGAAATTAATGCAGAT
AAGGTGGCGAGAGGGTCGTCGTTCAGGAATGTGCCCAGGTTTGCAACGTGGAAGGCCGACTAAGGTTCAAGTGTGACAAGAAGACCACAACAATATGGAGCAGTGAAT

TGAGCAGACCTGTGATGGACACTCTACAGGTGATTGTCATACGAGGTGACCGAGTAGCAGAATTATCATTCTCTCCACCAGAAATATCATTGTCCAGTCGATCGTCTC
CTGATTTTTTGATGATAGCCGAAGCTCGCGCACAATAAAGATGAGCTGGTGCATTTCATCTTAGGTAGGTCTTGCAAGCAGCACACAGAGCGCTTTCTAGGGTGGAAA
TTAGGGTATGAAGCCCTGGAGAGGACCTTCTGATTGATTGCTTAGAAAAGGAATCCCTTGCACCTCGAGATAACTTCGTATAATGTATGCTATACGAAGTTATGGTAC
Cgagctcgaattcccatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtctcttacgactcaatgacaag
aagaaaatcttcgtcaacatggtggagcacgacacgcttgtctactccaaaaatatcaaagatacagtctcagaagaccaaagggcaattgagacttttcaacaaagg
gtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaagatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaa
ggaaaggccatcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaag

caagtggattgatgtgatatctccactgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagg
acaGGGTACCCatcaaaaggctactgcctatttaaacacatctctggagactgagaaaatcagacctccaagcatggagaacatagaaaaactcctcatgcaagagaa
aatactaatgctagagctcgatctagtaagagcaaaaataagcttGGATGGAttgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggc
acaacagacaatcggctgctctgatgccgccgtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgca
ggacgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagt
gccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgcccatt
cgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccga
actgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctgg

attcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcct
cgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgagcgggactctgggccaagcttcgacggatctcgac
ctgcaggcatgccgctgaaatcaccagtctctctctacaaatctatctctctctataataatgtgtgagtagttcccagataagggaattagggttcttatagggttt
cgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattcctaaaaccaaaatccagtgggtaccga
gctcgaattcgcggccgcgggcccatatggcccaccggtgggccggccAGATCTATAACTTCGTATAATGTATGCTATACGAAGTTATACTAGTTGGAGCGCTTCGGA
TGGGGCGTTTCATGTGGTGCAGAGAGTTTGTAAATTAGGTTTTGTAGCAAAGATTTGTGATGGTTCCTCTGGCAGCGCTGTAGCGGCACCAGTGTATCTCTGTTGAGA
ATGTGGGAGGAGCGTAGGGTGTAGTCACGTAAAGGGTGTTGAAGATAACTGATTTGTGTAGGCACATCGGATTGAGTACATAGAAACAAACTTCACTAGCGTGGAGCT

TGTCCTGAAGATTCTGCACAATTGTGGCTGTTTGAAATTTACTCGCCATGTCCTTGAACAACAGGATTGATACTCTTAAGTAGGATCATTTCGACACAAAAATTCCGG
TTCTAGTGAATTTCGACAACTCAAGTTCTTGAATACTGCAGAACAGTTGCTCCAAAGCATACAATCCAAGCAATGACGATAATGATGTGTTTTCAAAATGCCCAGAAT
GTGCATGTGCACAATGTTCTCAACATTTCAAAGCTTTAGTTGCTTCATATTCTTGCCGAGTTGCCGAGTTCAAGCTTGGTGTATCGACTTCCCTCTATGAACGGCATC
GTAGCTATCGACGAAGTTAGGATACTCGATGGCGATCTTCGCCTTGACACACTTGTGGTACGAGAAGTCCGTTTCAGTGCCGTCGGTGCGGACAATCCAGAAACAGCG
AACTTTATTAAAAGTGGAGTGCCGGTTTATCTTTGATACACCATGAGCACGACAAACGTTAGTTGCCTTCCACTGCAGACTACTCTGATCACGTATTGCTTCATTTTT
CATGTCTTGGTTGGAAAACACGCATGGCGAGGTACTTACCTTGATGTAATCAATGCCGCAACCTATTTTCTCTTCGCTCTTCGGGTGATGCTGAAGAAGTCTGacgcg
tgatatcatgcatgttaacatcgatccatgggcgcgccttaattaaatttaaattCCCTATAGTGAGTCGTATTAAATTCGTAATCATGGTCATAGCTGTTTCCTGTG
TGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGC

TCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAAC
ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCA
AGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG
TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCC
CCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC

TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA
GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTT
TTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTA
TTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCA
CCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT
TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATG

CGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTC
TCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC
ATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGC
GCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTT
CCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA
TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCT

TTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTT
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