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Supplementary material 1

Molecular features of the intravarietal SNPs sites found in matK, clpP, rpl22 and ndhF gene coding regions among representatives of GTA
haplotype. The samples are named according to their country source and genome positions are given according to the reference Maxxa

(GenBank: DQ424856.1) genome.

maiK
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Algeria
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Germany
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Hungary
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Maxxa
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Tunisia
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 France
3251 tcatttgaga atcaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Morocco
3251 tcatttgaga atcaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Spain
3251 tcatttgaga ataaaaattc ttattgtgtc caaaaaatgg attttgatta 3300 Greece
clpP
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 Algeria
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 Germany
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 Hungary
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 Maxxa
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 Tunisia
76572 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76631 France
76572 gatacaatat agtaatcata tattaccaat tggggttttt ataaacggag 76631 Morocco
76572 gatacaatat agtaatcata tattaccaat tggggttttt ataaacggag 76631 Spain
76570 gatacaatat agtaatcata tattaccaat tgggtttttt ataaacggag 76609 Greece
pl22
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Algeria
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Germany
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Hungary
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Maxxa
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Tunisia
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 France
88781 tctgtttttc attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Morocco
88781 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88830 Spain
88759 tctgttttta attttatatc ttctttttct cttgtaaata taaatgggtc 88809 Greece
ndhF
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Algeria
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Germany
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Hungary
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Greece
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Tunisia
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 France
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Spain
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcatttata 115960 Maxxa
115911 ctaaaaatat tccaaaataa gatatactga ctgaaaaaat tgcattttta 115960 Morocco
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Supplementary material 2

Comparative analysis of amino acid sequences of matK, clpP, rp/22 and ndhF genes by MAFFT multiple sequence alignment pro-
gram. The samples are named according to their country source. Maxxa genome (GenBank: DQ424856.1) was used as a reference.

CLUSTAL format alignment by MAFFT (v7.511)

matK gene

Maxxa MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Algeria MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Tunisia MEGVQRYFKLDRSRODDFLYPLIFQEYTIYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
France MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Germany MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Hungary MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Greece MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Morocco MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL
Spain MEGVQRYFKLDRSRODDFLYPLIFQEYTYATSYDHGLNRSILLENVGYDNKSSLLIVKRL

R i i e i e R i e i S S i i R e b e e B B i i i e e i e i i i e i i

Maxxa ITRMYQONHLIFSDSNONPFEFGHNKNEYSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Algeria ITRMYQONHLIFSDSNONPFEFGHNKNEYSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Tunisia ITRMYQONHLIFSDSNONPFEFGHNKNEYSQMISEGEFGVIVEIPFSLRLVSSLEGKEIAKS
France ITRMYQONHLIFSDSNONPFEFGHNKNEYSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Germany ITRMYQONHLIFSDSNONPFEFGHNKNEYSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Hungary ITRMYQONHLIFSDSNONPFEFGHNKNEYSQMISEGEFGVIVEIPFSLRLVSSLEGKEIAKS
Greece ITRMYQONHLIFSDSNONPFEFGHNKNEYSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Morocco ITRMYQONHLIFSDSNONPFEFGHNKNEDSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS
Spain ITRMYQONHLIFSDSNONPFEFGHNKNEDSOQMISEGEGVIVEIPFSLRLVSSLEGKEIAKS

KARKAAAKAKAAKAKAAAAKAAAKRAAA XA A AK AAIAARAAA A A A I I A A A AR A A A XA A I Ak hKh

Maxxa HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVQALRYWVKDASSLHLLRFFLHE
Algeria HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Tunisia HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
France HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Germany HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Hungary HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Greece HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Morocco HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE
Spain HNLRSIHSIFPFLEDKFPHLKYVSDILIPHPIHLEILVOQALRYWVKDASSLHLLRFFLHE

R e i i e i i R e e i i I i i R e i i i i R i i i i i i i i i

Maxxa YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
Algeria YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
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Tunisia
France
Germany
Hungary
Greece
Morocco

Spain

Maxxa
Algeria
Tunisia
France
Germany
Hungary
Greece
Morocco

Spain

Maxxa
A~lgeria
Tunisia
France
Germany
Hungary
Greece
Morocco

Spain

Maxxa
A~lgeria
Tunisia
France
Germany
Hungary
Greece
Morocco

Spain

Maxxa

Algeria

YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG
YHNWNSMITPKKSISIFSKRNQREFLELYNFHVCEYDSIFIFIRNQSYHLRSTSYGALLG

R i e i e i i i R B e i i i i b e i e i S S i i i i R i i i i S i i i

RIFFYGKIEHFVEVFANDEFQTILWLFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLEFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN
RIFFYGKIEHFVEVFANDEFQTILWLFKNPEMHYVRYQGKS ILASKGAPLLMNKWKYYLVN

AR KRAAAKAKAAAKAAAAKNAAKRAAAAAA A A A A AR A A AR A A I A A A AR A A A XA A A Ak hKh

FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIIDNAIKKED
FWOCHFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIIDNAIKKED
FWOCHEFYVWSQPVRIHINQLSKHSLDFLGYLSSVRLNPSVVRSOMLENAFTIDNAIKKED

AR KRAAAKAKAAAKAAAAKNAAKRAAAAAA A A A A AR A A AR A A I A A A AR A A A XA A A Ak hKh

TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK
TIVPIIPIIGSLAKARFCNALGHPISKPSWADSSDYDIIDREVRICRNISHYHSGSSKKK

KAAKREAAAKAKAAAKAAAAKNAAKRAAAAAA A A AAI AR A A AR A A I I A A A AR A A A AR A A Ak Ak

NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
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Tunisia NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
France NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATLSLILPRVSSTSR
Germany NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
Hungary NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
Greece NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATLSLILPRVSSTSR
Morocco NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR
Spain NLYRIKYILRLSCARTLARKHKSTVRAFLKRLGSEFLEEFLTEEEQATSLILPRVSSTSR

R i e i e i i i R B e i i i i b e i e i S S i i i i R i i i i S i i i

Maxxa SLYRGRFWYFDIICINDLANHE
Algeria SLYRGRFWYFDIICINDLANHE
Tunisia SLYRGRFWYFDIICINDLANHE
France SLYRGRFWYFDIICINDLANHE
Germany SLYRGREFWYFDIICINDLANHE
Hungary SLYRGRFWYFDIICINDLANHE
Greece SLYRGRFWYFDIICINDLANHE
Morocco SLYRGRFWYFDIICINDLANHE
Spain SLYRGRFWYFDIICINDLANHE

KAKAKRKAAAXAA Ik AAIAAKR K, KK

clpP gene

Maxxa MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Algeria MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Tunisia MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Morocco MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Spain MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
France MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Germany MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Hungary MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN
Greece MPIGVPKVPFRNPGEDDISWIDVYNRLYRERLLFLGQEVESEISNQLIGLMIYLSIEDEN

R i i i i e i i R e i i i i R e b e i S i i i i e e R i i e i i e i i e

Maxxa KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
A~lgeria KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Tunisia KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Morocco KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Spain KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
France KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Germany KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Hungary KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH
Greece KDLYFFINSPGGWVLPGIAIYDTMQEFVPPEVHTICLGLAASMGSFILVGGTITKRLAFPH

R i i i i e i i R e i i i i R e b e i S i i i i e e R i i e i i e i i e
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Maxxa
A~Algeria
Tunisia
Morocco
Spain
France
Germany
Hungary

Greece

Maxxa
Algeria
Tunisia
Morocco
Spain
Brance
Germany
Hungary

Greece

rpl22

Maxxa
Algeria
Tunisia
Morocco
Spain
France
Germany
Hungary

Greece

Maxxa
Algeria
Tunisia
Morocco
Spain
France
Germany
Hungary

Greece

ARVMIHQPAAAFYEAQAGEEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS
ARVMIHQPAAAFYEAQAGEFVMEAEELLKLREITTKVYVORTGKPLWVVSEDLERDVEMS

AR KRAAAKAKAAAKAAAAKAAAKRAAAAAA A A AAI AR A A AR A A I A A A A AR A A AR A A I Ak Ak

ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ
ATEAQTHGIVDLVAVQ

Rl i i i S b i e e

EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY
EKEDIKLKTEVYALSQSISMSAHKARRVLDQILGRSYRETLTILELMPYRACYPIFKLIY

Rl i i i i R i e i i S i b e i e i e S i i i R i i i i i i S i i i e e

SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
SAAANAKHNMGLNEEY LVITKATVNEGTTVKKLKPRARGRSYATKRPTCHITIVLKDTAL
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KAAKRAAAKRKAAKAKAAAAKAAAKRAAAAAA A AAAI AR A A AR A A I I A A A AAKR A A AR A A A Ak hKh

Maxxa YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMY SSGGVWDKK
Algeria YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Tunisia YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Morocco YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Spain YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
France YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Germany YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Hungary YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK
Greece YEKYVVENSIRCLKKTGWIYKKKSTDITCHNMYSSGGVWDKK

KAKRKKAAAKAKAXAIAIAIAAAKAAARAA A AR A A AIA AR A A A XA A I Ak Ak

ndhF gene
Maxxa MEHTYQYAWI IPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Algeria MEHTYQYAWIIPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Tunisia MEHTYQYAWIIPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Spain MEHTYQYAWI IPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
France MEHTYQYAWI IPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Germany MEHTYQYAWIIPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Hungary MEHTYQYAWIIPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Greece MEHTYQYAWI IPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
Morocco MEHTYQYAWIIPFLPLPIPMLLGVGLLLFPTATKNLRRMWSFTSVLLLS IVMTFSVNLST
KA KR AR A A A A A A A A AR AR A A A AR AR AR A A A A A A A A AR A A AN A AN AN AR AR A A A A A A A A A KK
Maxxa HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Algeria HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Tunisia HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Spain HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
France HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Germany HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Hungary HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Greece HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
Morocco HQINSSSIYQYVWSWTINNDFSLEFGYLIDPLTSIMSILITTVGIMVLI YSDNYMSHDQG
KA KR AR A A A AR A A A AR AR A A A AR AR AR A A A A A A A A AR A A AR A AN AN AR AR A A A A A A A A A KK
Maxxa YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFV
Algeria YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFV
Tunisia YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFV
Spain YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFV
France YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFV
Germany YLRFFAYMSFFNASMLGLVTSSNLIQIYIFWELVGMCSYLLIGFWFTRPIAANACQKAFY

Hungary YLRFFAYMSEFFNASMLGLVTSSNLIQIYTFWELVGMCSYLLIGFWEFTRPIAANACQKAEV
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YLRFFAYMSFEFNASMLGLVTSSNLIQIYTFWELVGMCSYLLIGEFWEFTRPIAANACQKAEV
YLRFFAYMSEFFNASMLGLVTSSNLIQIYTFWELVGMCSYLLIGEFWEFTRPIAANACQKAEV
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TNRVGDFGLLLGILGLYWITGSFEFRDLEFETIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLFEIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLFETIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLEFETIFNNLIYNYNNGTNFLEVSLCALEFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLFEIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLFETIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLEFETIFNNLIYNYNNGTNFLEVSLCALEFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLEFETIFNNLIYNYNNGTNFLEVSLCALFLEVGAV
TNRVGDFGLLLGILGLYWITGSFEFRDLFEIFNNLIYNYNNGTNFLEVSLCALEFLEVGAV

Rl i i i i R i e i i S i b e i e i e S i i i R i i i i i i S i i i e e

AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG
AKSAQFPLHVWLPDAMEGPTPISALIHAATMVAAGIFLVARLFPLEFIVIPYIMNLISLIG

R i i i i i R e e i i S i i i R e e e B S e i i i b i i e i i e i

IITILLGATLALAQKDIKKSLIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLEL
ITTILLGATLALAQKDIKKSIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
ITITILLGATLALAQKDIKKSLIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
ITTILLGATLALAQKDIKKSIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
IITILLGATLALAQKDIKKSLIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
ITITILLGATLALAQKDIKKSLIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
ITTILLGATLALAQKDIKKSIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
ITTILLGATLALAQKDIKKSLAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
IITILLGATLALAQKDIKKSLIAYSTMSQLGY TMLALGMGSYRAALFHLITHAYSKALLFEL
hkhkhkhkhkhhhhhhhhhhkhhhhhhkhhkhhhhhhkkhhhhhkkkkhhhkhkkhkhhhkhkhkhkkhk*
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTFLLGTLSLCGIPPLACEWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEFWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEFWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEFWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTFLLGTLSLCGIPPLACEFWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEFWSKD
GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTEFLLGTLSLCGIPPLACEFWSKD
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Morocco GSGSIIHSMEAIVGYSPDKSONMVIMGGLTKHVPITKNTFLLGTLSLCGIPPLACEFWSKD

AR KRAAAKAKAAAKAAAAKNAAKRAAAAAA A A A A AR A A AR A A I A A A AR A A A XA A A Ak hKh

Maxxa ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
A~lgeria ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Tunisia ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Spain ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
France ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Germany ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Hungary ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Greece ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL
Morocco ETLNDSWLYSPIFATIACLTAGLTAFYMFRIYLLTFEGYFNVHCKNYSGKKSSLEYSISL

KAAKREAAAKAKAAAKAAAAKNAAKRAAAAAA A A AAI AR A A AR A A I I A A A AR A A A AR A A Ak Ak

Maxxa WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Algeria WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEITINQFDNKN
Tunisia WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Spain WGKEGOKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
France WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Germany WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Hungary WGKEGOKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Greece WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN
Morocco WGKEGOQKTIKKKIRLLTLLTTNNNENEKASFEFSKKVYRLDSNVRKMTRPEFITINQFDNKN

KAAKREAAAKAKAAAKAAAAKNAAKRAAAAAA A A AAI AR A A AR A A I I A A A AR A A A AR A A Ak Ak

Maxxa TFLYPQESDNTMLFPLFALALFTLEVGAIGI PEFNQERMDEFDILSKWLNPATNLLHKNLNN
Algeria TFLYPQESDNTMLFPLFALALFTLEVGAIGI PENQERMDEFDILSKWLNPATNLLHKNLNN
Tunisia TFLYPQESDNTMLFPLFALALFTLEVGAIGI PEFNQERMDEFDILSKWLNPATNLLHKNLNN
Spain TFLYPQESDNTMLFPLFALALFTLEVGAIGI PENQERMDEFDILSKWLNPATNLLHKNLNN
France TFLYPQESDNTMLFPLFALALFTLEVGAIGI PENQERMDEFDILSKWLNPATNLLHKNLNN
Germany TFLYPQESDNTMLFPLFALALFTLEVGAIGIPFNQERMDEFDILSKWLNPATNLLHKNLNN
Hungary TFLYPQESDNTMLFPLFALALFTLEVGAIGI PENQERMDEFDILSKWLNPATNLLHKNLNN
Greece TFLYPQESDNTMLFPLFALALFTLEVGAIGI PENQERMDEFDILSKWLNPATNLLHKNLNN
Morocco TFLYPQESDNTMLFPLFALALFTLEVGAIGI PEFNQERMDEFDILSKWLNPATNLLHKNLNN

AR KRAAAKAKAAAKAAAAKNAAKRAAAAAA A AAAI AR A A AR A A I A A A AR A A AR A A A Ak hk

Maxxa YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
Algeria YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
Tunisia YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
Spain YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
France YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
Germany YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
Hungary YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN

Greece YGDWYEFVINAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN
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YGDWYEFVKNAIFSVSISYFGIFLASLLYNPVYSSLONLDLINSVAKKVPKRIFWDKI IN

KAAKKAEAAKXR AAIAAAAAAAKRAAAAAA I A A A AAR A A A AR A I A I A A AR A A AR A A A Ak Ak

KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV
KVYNWSYNRGYIDAFYETSLTKGIRGLAELTHEFFDGRVIDGITNGVGVTSEFEVGESIKYV

KAAKRAAAKAKAAAKAAAAKNAAKRAAAAAA A A A A A AAR A A AR A A I A A A A AR A A AR A A A Ak hKh

GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYEFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ
GGGRISSYLFLYLSSVSILLLISYEFFLNQ
GGGRISSYLFLYLSSVSILLLISYFFLNQ

KAKRKKAAAXAAAIAIAAIAAIAARAA AKX KA A KA Kx Kk





