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Polytoma uvella SAG 62-2c (U22941)

Haematococcus lacustris SAG 34-1b (AF159369)

Rhysamphichloris curta ChCl1201 (LC057296)

Pseudopediastrum boryanum var. cornutum UTEX LB 470 (AY663035)

Microglena reginae SAG 17.89 (DQ009749)

Oogamochlamys zimbabwiensis SAG 45.91 (AJ410470)

Protosiphon botryoides UTEX 99 (U41177)

Chlamydomonas pseudoplanoconvexa NIES-2570 (AB602849)

Chlorosarcina stigmatica ASIB.T105 (AB218709)

Chaetophora incrassata UTEX LB 1289 (D86499)

Polytomella parva UTEX L1 93 (D86497)

Chlamydomonas cribrum UTEX 1341 (AF517099)

Lobocharacium coloradoense Kugrens (AF395436)

Leontynka elongata strain MBURUCU

Chlamydomonas hedleyi ATCC 50216 (AJ781312)

Pediastrum angulosum UTEX LB 1370 (AY663033)

Pseudoschroederia antillarum SAG B 15.86 (AF277649)

Uronema belkae UTEX 1179 (AF182821)

Hydrodictyon reticulatum SAG 236-1b (AY780660)

Schizochlamys gelatinosa (AY781662)

Polytomella sp. SAG 198.80 (HQ584993)

Carteria olivieri (U70596)

Polytomella magna SAG 63-4 (HQ584992)

Chlamydomonas applanata UTEX 2399 (U13985)

Ixipapillifera deasonii SAG 46.72 (AJ410446)

Actinochloris sp. BCP-LG3VF20 (AY271674)

Heterochlamydomonas inaequalis UTEX 1705 (AF367857)

Chlamydomonas perpusilla var. perpusilla NIES-1849 (AB290339)

Kirchneriella aperta SAG 2004 (AJ271859)

Carteria sp. UTEX 2 (AF182817)

Desmotetra sp. UTEX 1699 (AB218705)

Chlamydomonas pulsatilla CCAP 11/44 (AB001037)

Carteria crucifera NIES-421 (D86501)

Chloromonas platystigma CCCryo 020-99 (AF514401)

Polytoma difficile SAG 62-16 (U22932)

Asteromonas gracilis CCMP 813 (DQ009744)

Deasonia prolifera UTEX 1846 (AB936280)

Chlamydocapsa sp. MX219-VF21 (AY614713)

Schroederia setigera UTEX LB 2454 (AF277650)

Polytomella magna SAG 63-9 (KP299175)

Scenedesmus acutus UTEX 72 (AJ249513)

Polytomella sp. SAG 63-2b (HQ584990)

Characiochloris acuminata UTEX 2095 (AF395435)

Pteromonas protracta UTEX 647 (X91627)

Jenufa perforata CAUP H 8101 (HM563743)

Chlamydomonas debaryana SAG 26.72 (AF008240)

Stigeoclonium helveticum (U83131)

Phacotus lenticularis SAG 16.99 (AY009897)

Chlamydomonad sp. NrCl902

Polytomella capuana SAG 63-5 (KP299174)

Chlamydomonas tetragama NIES-446 (AB007370)

Desmodesmus communis UTEX 76 (X73994)

Polytoma uvella UTEX 964 (U22943)

Polytoma uvella SAG 62-2M (U22942)

Brachiomonas submarina var. pulsifera UTEX 403 (DQ009745)

Microglena uva-maris SAG 19.89 (DQ009757)

Chlamydomonas chlamydogama UTEX 103 (AY220560)

Asterococcus korschikoffii ACOI 326 (AB175837)

Polytomella piriformis SAG 63-10 (KP299172)

Paulschulzia pseudovolvox UTEX 167 (AF408246)

Hafniomonas montana NIES-656 (AB101518)

Polytomella papillata SAG 63-2 (HQ584989)

Eubrownia aggregata SAG 90.80 (JN903991)

Chlamydomonas pumilio SAG 18.73 (AB290341)

Stephanosphaera sp. UTEX2409 (U70798)

Radiococcus polycoccus SAG 217-1c (AF388378)

Chloromonas pichinchae CU298B (AF517087)

Dysmorphococcus globosus SAG 20-1 (KM020136)

Jenufa minuta CAUP H 8102 (HM563744)

Chloromonas pseudoplatyrhyncha HjCl-3 (AB548689)

Chlamydomonas zebra SAG 10.83 (U70792)

Polytoma sp. ATCC 30963 (U22938)

Coenochloris signiensis CCCryo 101-99 (AF514407)

Chloromonas reticulata SAG 29.83 (AJ410448)

Oogamochlamys gigantea SAG 44.91 (AJ410465)

Chloromonas schussnigii CCCryo 082-99 (GU117584)

Pseudulvella americana (DQ242477)

Chlamydomonas mexicana SAG 11-60a (AF395434)
Chlamydomonas rapa SAG 48.72 (U70790)

Gongrosira papuasica UTEX 1916 (U18503)

Chlorosarcinopsis arenicola UTEX 1697 (AB218701)

Hemiflagellochloris kazakhstanica BAKg15 (AB244244)

Chlamydomonas reinhardtii CC-1418 (AY665726)

Gymnomonas nepalensis NIES 3572 (LC268992)

Jenufa aeroterrestrica I2d (KR869869)

Polytoma oviforme SAG 62-27 (U22936)

Rhysamphichloris similis NIES-2321 (LC057293)

Halosarcinochlamys cherokeensis SPMO BS (DQ009780)

Spermatozopsis similis SAG 1.85 (X65557)

Chlamydomonas noctigama UTEX 1339 (AF008241)

Treubaria setigera SAG 37.83 (U73475)

Lobochlamys segnis SAG 9.83 (AJ410459)

Spongiochloris spongiosa UTEX 1 (U63107)

Neochlorosarcina sempervirens SAG:214-1 (AB218713)

Atractomorpha echinata SAG 70.90 (AF302772)

Sanguina aurantia CCCryo RS_0002-1998 (AF514411)

Cylindrocapsa geminella SAG 3.87 (U73471)

Polytoma sp. SAG 195.80 (U22937)

Pseudomuriella aurantiaca SAG 249-1 (X91268)

Polytoma mirum 62-13 (U22934)

Dunaliella salina UTEX LB 1644 (DQ009765)

Chlamydomonas raudensis CCAP 11/131 (AJ781313)

Chlamydopodium starrii UTEX 111 (M84319)
Chlorococcum elkhartiense UTEX 1772 (AB936286)

Chloromonas radiata UTEX 966 (U57697)

Golenkinia sp. UTEX 931 (AF499924)

Hormotilopsis tetravacuolaris (U83124)

Wislouchiella planctonica UTEX LB 1030 (AF252547)

Ourococcus multisporus UTEX 1240 (AF277648)

Ostravamonas chlorostellata SAG 12.72 (JN903989)

Hormotilopsis gelatinosa (U83126)

Sphaerocystis sp. CCCryo 133-01 (MK728648)

Ankistrodesmus fusiformis SAG 2005 (X97352)

Bracteacoccus aerius UTEX 1250 (U63101)

Polytoma uvella UTEX 19 (U22940)

Polytoma sp. SAG 62-20 (U22939)

Schizomeris leibleinii UTEX LB 1228 (AF182820)

Uncultured Chlorophyta WIM12 (AM114821) 

 Polytoma obtusum (U22935)

Sanguina nivaloides RS_0007-1998 (AF514412)

Hafniomonas laevis NIES-257 (AB101517)

Polytoma ellipticum SAG 62-18 (U22933)

Monoraphidium montortum AS-11 (AY846375)

Carteria radiosa NIES-432 (D86500)

Chlamydomonad sp. BogD9/21T-7d (AY220561)

Hafniomonas conica NIES-1714 (AB248251)

Gloeomonas rubrifilum SAG 3.85 (AJ410455)

Chloromonas actinochloris SAG 1.72 (AJ410445)

Chloromonas oogama SAG 9.79 (U70793)

Ankyra judayi SAG B 17.84 (U73469)

Hafniomonas reticulata NIES-1718 (AB248249)

Jenufa lobulosa shy379 (KY488000)

Chlorogonium capillatum SAG 12-2a (AJ410441)

Coccoid/flagellate chlorophycean CCMP1189 (AF203398)

Chlorosarcinopsis aggregata UTEX 779 (AB218695)

Ploeotila sp. CCCryo 086-99 (GU117586)

Oogamochlamys ettlii UTEX 2218 (AJ410469)

Sphaeroplea annulina SAG 377-1a (AF302770)

Fritschiella tuberosa (U83129)

Hafniomonas turbinea NIES-1720 (AB248252)

Microglena monadina SAG 31.72 (U57694)

Hormotila blennista UTEX 1239 (U83123)

Dunaliella parva UTEX 1983 (M62998)

Carteria eugametos CCAP 8/3 (FR865758)

Uncultured Haematococcaceae Amb 590 (EF023280)

Golenkinia longispicula SAG 73.80 (AF499923)

Palmellopsis sp. BCP-EM1VF1 (AY271673)

Aphanochaete magnum UTEX B 1909 (AF182816)

Elakatothrix viridis CH30 (AY008844)

Polytoma anomale SAG 62-21 (U22931)

Chlorogonium euchlorum SAG 12-3 (U70588)

Chlamydomonas pulsatilla CCCryo 038-99 (AF514404)

Chloromonas polyptera  CCCryo RS_0010-2009 (JQ790556)

Chlamydomonas parkeae SAG 24.89 (DQ009747)

Floydiella terrestris (U83127)

Chlorosarcina stigmatica UTEX 962 (DQ009760)

Chloromonas asteroidea SAG 11-47 (U70783)

Chloromonas rostafinskii CCCryo 010-99 (AF514400)
Chloromonas brevispina CU655E (AF517092)

Neochlorosarcina pseudominor UTEX 1702 (AB218714)

Leontynka pallida strain AMAZONIE

Phacotus sphaericus 98/7 (AY009898)

Chaetopeltis orbicularis (U83125)

Quadrigula closterioides SAG 12.94 (Y17924)

Chlamydomonas acidophila CCAP 11/136 (AJ783844)

Haematococcus zimbabwiensis UTEX LB 1758 (U70797)

Tetraflagellochloris mauritanica (JN860151)

Dunaliella bardawil UTEX LB 2538 (DQ009777)

Fasciculochloris boldii UTEX 1451 (AB244240)

Trochiscia hystrix UTEX LB 606 (AF277651)

Chloromonas rosae SAG 51.72 (AB624565)

Dunaliella viridis CCAP 19/10 (KJ018727)

Nautococcus solutus SAG 76.80 (AB360749)

Heterochlamydomonas lobata UTEX 728 (AF367858)

Pachycladella umbrina SAG 10.85 (DQ009775)

Chlamydomonad sp. Tow8/18P-7w  (AY220566)

Oedogonium brevicingulatum (DQ078299)

Chlamydomonas moewusii SAG 11-11 (U70786)

Tetradesmus wisconsinensis An 41(AB037097)

Chlamydomonas pumilio var. pumilio ArCp-7 (AB290340)

Lobochlamys culleus SAG 18.72 (AJ410462)

Neospongiococcum alabamense UTEX 960 (AB972426)

Oedocladium carolinianum (U83135)

Chromochloris zofingiensis SAG 211-14a (X74004)

Planktosphaeria gelatinosa SAG 262-1b (AY044648)

Dangeardinia pseudopertusa SAG 42.72 (LC057287)

Ettlia minuta UTEX 776 (M62996)

Chlamydomonad sp. Itas 9/21 T-4w (AY220087)

Tetraselmis striata SAG 41.85 (JN904000) 

Asterococcus superbus IAM C-299 (AB175836)

Chlorococcum hypnosporum UTEX 119 (U41173)

Gloeocystis sp. BCP-ZNP2-21 (AY377440)

Carteria obtusa SAG 39.84 (AF182818)

Chlorogonium elongatum NIES-1357 (AB278624)

Carteria cerasiformis NIES-425 (AB688624)

Hapalochloris nozakii NIES-3760 (LC133498)

Chlamydomonas bilatus  SAG 7.72 (AF517098)

Borodinellopsis texensis SAG 17.95 (KM020129)

Characiosiphon rivularis UTEX LB 1763 (AF395437)

Desmotetra delicata NIES-153 (AB218710)

Axilosphaera vegetata UTEX 1674 (AB936288)
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Fig. S3 Leontynka pallida under the light microscope. Scale bars = 10 µm.
Abbrevia�ons: arrows – eyespot; cv – contrac�le vacuole; N – nucleus.

Fig. S4 Leontynka elongata under the light microscope. Scale bars = 10 µm. 
Abbrevia�ons: arrows – eyespot;  cv – contrac�le vacuole; L – lipid droplet; N – nucleus.
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Fig. S5 Ultrastructure of Leontynka elongata (a–f) and Leontynka pallida (g–i). (a) Cell with a slightly posterior 
nucleus and highly convoluted leucoplast. (b) Cell with a central nucleus and mul�ple starch blocks. (c) Two 
membranes surround the plas�d. (d) Prominent keel-shaped papilla and two flagella. (e) Cross sec�on through 
mitochondria with discoidal cristae (white arrowheads). (f) Longitudinal sec�on through mitochondria with 
discoidal cristae. (g) Ovoid cell with a keel-shaped papilla. (h) Presence of lipid droplets in an older cell. (i) 
Mitochondria containing puta�ve tubulo-vesicular cristae (longitudinal sec�on through the organelle). 
Abbrevia�ons: L – lipid droplet; N – nucleus; n – nucleolus; s – starch; m – mitochondrion; F – flagellum, v – vacuole. 
Black arrowheads indicate papillae; asterisks mark “bridges” join�ng plas�d's compartments. Scale bars: a = 2 µm; 
b, g = 1 µm; c, f, h, i = 0.5 µm d, e = 0.2 µm.
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Secondary structure and
disorder prediction

 

  1 . . . . . . . . 10 . . . . . . . . . 20 . . . . . . . . . 30 . . . . . . . . . 40 . . . . . . . . . 50 . . . . . . . . . 60

Sequence  M S S S H K Q F M N G L A Y L S N T C K R N T L C Y T G P S V A Q K L G I S C Q Q D T L V C K A N L N D N P S K D K S A
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 70 . . . . . . . . . 80 . . . . . . . . . 90 . . . . . . . . . 100 . . . . . . . . . 110 . . . . . . . . . 120

Sequence  K L T S N F N Q T L A Q H K L V N T A L P Y K K N I S S N K N K L I Y L G T K L L N T N Q V A N T E M L Y E L P S A P L
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 130 . . . . . . . . . 140 . . . . . . . . . 150 . . . . . . . . . 160 . . . . . . . . . 170 . . . . . . . . . 180

Sequence  K L L G V S K D K S T E L T C L V N N R K D K L N S S F K N F L K V K N F WF Y K K A I T K K A N T S P Q G V N K C F K
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 190 . . . . . . . . . 200 . . . . . . . . . 210 . . . . . . . . . 220 . . . . . . . . . 230 . . . . . . . . . 240

Sequence  T F D I A A I T P N K K A V L T K G N N K K N S F S L Y L K D T F I N Q K A F I L G A S Y K S N L I A S K D K S A K L T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 250 . . . . . . . . . 260 . . . . . . . . . 270 . . . . . . . . . 280 . . . . . . . . . 290 . . . . . . . . . 300

Sequence  L A K A N V K K G I I P T S T M L WD T T N T Y K H F Y Y Y WL I P L M G I V S F N A Y T A N K F F I N N P I L N S T T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 310 . . . . . . . . . 320 . . . . . . . . . 330 . . . . . . . . . 340 . . . . . . . . . 350 . . . . . . . . . 360

Sequence  S I V T S K D K S A E L T S I D K S A E L T S H S A Q K Q T A L K N S K Q H P S S L F K G S N L L P N Y S S K N H Y V F
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 370 . . . . . . . . . 380 . . . . . . . . . 390 . . . . . . . . . 400 . . . . . . . . . 410 . . . . . . . . . 420

Sequence  D A I S K Q G F L T S S T Q T Q A K K Q L E R T Y S L L Y K N F Y N T A T H H S F N P I P S S Y N T T A L I P K T N S Y
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ?

Disorder
confidence

 

FtsH - Leontynka pallida

+0

+0



Sequence  N L F Y F F N T N L P L K I Q P L V N W E K L H T T K D K S A E L T S R L L K W S V T K V I K D K S A E L T S R P L K W
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 490 . . . . . . . . . 500 . . . . . . . . . 510 . . . . . . . . . 520 . . . . . . . . . 530 . . . . . . . . . 540

Sequence  S V T K S Y K D K S A E L T S R P L K W S V T K S Y K D K S A E L T S R P L K W S V T K S Y K D K S A E L T S R R L K S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 550 . . . . . . . . . 560 . . . . . . . . . 570 . . . . . . . . . 580 . . . . . . . . . 590 . . . . . . . . . 600

Sequence  S V T K V I K D K S A K L T S S T L V K G N A T Q S L P V I Q T N S S K N K S A K L T L L A N N L A H H S L V R S T S I
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 610 . . . . . . . . . 620 . . . . . . . . . 630 . . . . . . . . . 640 . . . . . . . . . 650 . . . . . . . . . 660

Sequence  A G T V Y K Q D I N L T P V F I V K E Q Q Q T K S N A I A K A N K P G S N Y N L L L E Q V V K Y L A N N D L K N L T N Q
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 670 . . . . . . . . . 680 . . . . . . . . . 690 . . . . . . . . . 700 . . . . . . . . . 710 . . . . . . . . . 720

Sequence  T A T L P K L S N L Y A S V A K Q P R N L V A S N P I N L V T L P T H S Q P F A S N S S K WR I A T Q A E T K L K G WQ
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 730 . . . . . . . . . 740 . . . . . . . . . 750 . . . . . . . . . 760 . . . . . . . . . 770 . . . . . . . . . 780

Sequence  N I L T P V F K V N S L L N K G E N A V K Q T K I L K F F V P V L I K R S N N P A S Y P Y N N S I N N K S S L L E P N F
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 790 . . . . . . . . . 800 . . . . . . . . . 810 . . . . . . . . . 820 . . . . . . . . . 830 . . . . . . . . . 840

Sequence  T L A S A T K A A L G S K S E E V S F A G L S E V T G Y A S S P E V S F A G L S E V T G Y A S S P E V S F A G L S S V T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 850 . . . . . . . . . 860 . . . . . . . . . 870 . . . . . . . . . 880 . . . . . . . . . 890 . . . . . . . . . 900

Sequence  G Y A S S P E V S F A G L S S V T G Y A S S L E V S L A G L S L V T K Q H WH K P N I A P L N S T L K S T E H T N T F L
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 910 . . . . . . . . . 920 . . . . . . . . . 930 . . . . . . . . . 940 . . . . . . . . . 950 . . . . . . . . . 960

Sequence  L N N S S I L T T K D K S A E L T S T L Q S L F K K N L Y L F V D L L L Y N T Q N I V G L K D L F V F K D G L P Y T P S
Secondary

structure
 

+0

+0 +0+0 +0

-0

+0



SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 970 . . . . . . . . . 980 . . . . . . . . . 990 . . . . . . . . . 1000 . . . . . . . . . 1010 . . . . . . . . . 1020

Sequence  F C K Y N I A T L G N K N K G I A A L H T T P K D K S A E L T S R P L K WS V T K V I K D K S A E L T S R P L K WS V T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1030 . . . . . . . . . 1040 . . . . . . . . . 1050 . . . . . . . . . 1060 . . . . . . . . . 1070 . . . . . . . . . 1080

Sequence  K S Y K D K S A E Q T S R P L K WS V T K S Y K D K S A E L T S F N P F K V S Q L V L S Q I N K L N A N T Y L K P N N S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1090 . . . . . . . . . 1100 . . . . . . . . . 1110 . . . . . . . . . 1120 . . . . . . . . . 1130 . . . . . . . . . 1140

Sequence  Y A I D S N S Q V S H S D T G R K I E N K T A A L Q L K A Q S P L N S V N K Q E V S F T G L S L E Q L F R H Y I G I M S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1150 . . . . . . . . . 1160 . . . . . . . . . 1170 . . . . . . . . . 1180 . . . . . . . . . 1190 . . . . . . . . . 1200

Sequence  P T K A K S F T A H Q K N S Q D T S K E K S A E L T S R P L K WS V T K V I K D K S A E L T S F F V F T R K L A S S I L
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1210 . . . . . . . . . 1220 . . . . . . . . . 1230 . . . . . . . . . 1240 . . . . . . . . . 1250 . . . . . . . . . 1260

Sequence  N K R Y I N S I A A T S S A K R K V L K A P V H F M Q K D S N L A Q T S K D K P A K L T Y T K A T L N Q N Q Q T Q V S L
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1270 . . . . . . . . . 1280 . . . . . . . . . 1290 . . . . . . . . . 1300 . . . . . . . . . 1310 . . . . . . . . . 1320

Sequence  C D T G K S K V L F R T N S T N V L L R N Y F M L F N T T S P V T I P T K D K S A E L I S K T E T D R K L A Q K K R R K
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1330 . . . . . . . . . 1340 . . . . . . . . . 1350 . . . . . . . . . 1360 . . . . . . . . . 1370 . . . . . . . . . 1380

Sequence  K K L K K E T R C R K K R K R F Y P R P I S T T F K L Y H S F L N K I T Q T P N Q S F G Q G R I A T L G I R T L A T D Y
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1390 . . . . . . . . . 1400 . . . . . . . . . 1410 . . . . . . . . . 1420 . . . . . . . . . 1430 . . . . . . . . . 1440

Sequence  Q A T K S S Q Q R K S F N S K E V S P A G L S L V V R V T P F N N Y N L N L K A S I L N T I Y WD S F N F N T P N A I S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

+0 +0

+0

+0



Disorder
confidence

 

 
  . . . . . . . . . 1450 . . . . . . . . . 1460 . . . . . . . . . 1470 . . . . . . . . . 1480 . . . . . . . . . 1490 . . . . . . . . . 1500

Sequence  N E F K R L S WK S A WM R S N Y N S Y L N R I N S Y L K S L K A K T T K WE L Y L T L Q S I Y S T L S G N Y Q V L P I
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1510 . . . . . . . . . 1520 . . . . . . . . . 1530 . . . . . . . . . 1540 . . . . . . . . . 1550 . . . . . . . . . 1560

Sequence  N H WE V S S A D L S L I T L V T D H F S G L E V S S A G L S L E V V T D H F S G L E V V T D H F S G L E V V T D H F S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1570 . . . . . . . . . 1580 . . . . . . . . . 1590 . . . . . . . . . 1600 . . . . . . . . . 1610 . . . . . . . . . 1620

Sequence  G L E V V T D H F S G L E V V T D H F S G L E V V T D H F S G L E V A Y N T S E Y N R L L Y Q R I T N I I Y N I K E N I
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1630 . . . . . . . . . 1640 . . . . . . . . . 1650 . . . . . . . . . 1660 . . . . . . . . . 1670 . . . . . . . . . 1680

Sequence  T I N G Q N R I H A Y K N G H N WS T Q L Q N N K L N D L N F N A L A Y T Q N I F I K L S S L F L T K D S N Q V K N N A
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1690 . . . . . . . . . 1700 . . . . . . . . . 1710 . . . . . . . . . 1720 . . . . . . . . . 1730 . . . . . . . . . 1740

Sequence  A N T L A N H T N L F S I Q Y A P L F T E N P R K N I S K L R L Y WG I N K T F I N K K I K V L G A T N E V R F M N A N
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1750 . . . . . . . . . 1760 . . . . . . . . . 1770 . . . . . . . . . 1780 . . . . . . . . . 1790 . . . . . . . . . 1800

Sequence  N T V D T WS K Q K K N E Q S Q T N K T K K L L L T C T K T L D N L L N L F N I H T V N T R V L N G V K A Y S K D K S A
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1810 . . . . . . . . . 1820 . . . . . . . . . 1830 . . . . . . . . . 1840 . . . . . . . . . 1850 . . . . . . . . . 1860

Sequence  E L T S S N I Q L L N I N T E L L N K I K N K E Q K L S Y F G F S L I E P Y N Y L L S E S Q L N R L I F S S K N I T K T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1870 . . . . . . . . . 1880 . . . . . . . . . 1890 . . . . . . . . . 1900 . . . . . . . . . 1910 . . . . . . . . . 1920

Sequence  V A L K K A K Y N Q S I N S L N S P K F L N G F N V S S Y W WT V Q S V D V S F A D L S L D A L F N S N K A A Q G P Y N
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 

-0-0

+0



  . . . . . . . . . 1930 . . . . . . . . . 1940 . . . . . . . . . 1950 . . . . . . . . . 1960 . . . . . . . . . 1970 . . . . . . . . . 1980

Sequence  K I F L H S N Q T L S Q T T A F L L I N F S F F L F H F C A V I S L I K F S Q V R S V I K T G I V L L N K S G H L V N I
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 1990 . . . . . . . . . 2000 . . . . . . . . . 2010 . . . . . . . . . 2020 . . . . . . . . . 2030 . . . . . . . . . 2040

Sequence  L L N S N V Y K A K Q Q L E Q S I WY N P L N R P S L T Q K Q A S I L T K A T K R D Y T P T K D K P S E L S N S L Y L Q
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2050 . . . . . . . . . 2060 . . . . . . . . . 2070 . . . . . . . . . 2080 . . . . . . . . . 2090 . . . . . . . . . 2100

Sequence  G WL V F K Q L L F Y T Y K Y S L L M G I A K E V R S A D L S L D S K T N K E I I T D Y F S S L E V S S A G L S L E V I
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2110 . . . . . . . . . 2120 . . . . . . . . . 2130 . . . . . . . . . 2140 . . . . . . . . . 2150 . . . . . . . . . 2160

Sequence  T S N S F S Y Y M E V N F A G L S N V L N E A E A L N V T L Y Y K G L L K H T M L G F Y Q K L Y K G S S F S Y S F V Y K
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2170 . . . . . . . . . 2180 . . . . . . . . . 2190 . . . . . . . . . 2200 . . . . . . . . . 2210 . . . . . . . . . 2220

Sequence  T I S WA S Y I F S S I V S S V F V F F E K P G E L F G D W I A F A F L V E WS S D L S N T I N E K I D Y S L Y T T F S
Secondary

structure
 

SS
confidence

 

Disorder  
Disorder

confidence
 

 
  . . . . . . . . . 2230 . . . . . . . . . 2240 . . . . . . . . . 2250 . . . . . . . . . 2260 . . . . . . . . . 2270 . . . . . . . . . 2280

Sequence  K T I R P L H F I P L I H N R F L K F F D I A F A E L S Q P D T D L L N R Q N R G S I F WD V WA D F L I E I S D K S N
Secondary

structure
 

SS
confidence

 

Disorder  ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2290 . . . . . . . . . 2300 . . . . . . . . . 2310 . . . . . . . . . 2320 . . . . . . . . . 2330 . . . . . . . . . 2340

Sequence  I N I A T L S T N K E E Q N A L L R S V I H S A I F K D T K Q Y N T S I N N R L V S K D R V K P V K WS V N Q F L T S T
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2350 . . . . . . . . . 2360 . . . . . . . . . 2370 . . . . . . . . . 2380 . . . . . . . . . 2390 . . . . . . . . . 2400

Sequence  G S N N N N T S S L Q N L F I D I N L P K S L K S C A Q I K N S S I F Y N N K V G S Q A I WG F L P N K N E Q P I G S L
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2410 . . . . . . . . . 2420 . . . . . . . . . 2430 . . . . . . . . . 2440 . . . . . . . . . 2450 . . . . . . . . . 2460

Sequence  V C Q I F S G I F Y K Q V S K N L L I I G K S N T V T G S N E S A F N T V G K S L I V Q A I A G E T E L R I I T D N A N
Secondary

 

-0



structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2470 . . . . . . . . . 2480 . . . . . . . . . 2490 . . . . . . . . . 2500 . . . . . . . . . 2510 . . . . . . . . . 2520

Sequence  R Y S M V H Q G V A V G I K L L R D V F D A I A L H T P C L F L I E D I H V I G E R R P L L I A D G T T S D N T A S G S
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2530 . . . . . . . . . 2540 . . . . . . . . . 2550 . . . . . . . . . 2560 . . . . . . . . . 2570 . . . . . . . . . 2580

Sequence  E R E G Y P G G L D T S I H E K N Q V L Y Q L S K H T I T H Y K K P F K G D F S L S I P S N I F S F D L F T A S N S K G
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2590 . . . . . . . . . 2600 . . . . . . . . . 2610 . . . . . . . . . 2620 . . . . . . . . . 2630 . . . . . . . . . 2640

Sequence  S I Q K V T E S N A T I A K N L Q I G S Q Q N WL F L N G Q V R S N N N P I Y N I L N Y N R I Q Q S P I K I K D S S S A
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2650 . . . . . . . . . 2660 . . . . . . . . . 2670 . . . . . . . . . 2680 . . . . . . . . . 2690 . . . . . . . . . 2700

Sequence  N N S P F Q E V S N A D L S L D Q I K Y T K D K L A T L T S K L P T N L A I K P N P L L S P P A T S P F S V L I L K E Q
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2710 . . . . . . . . . 2720 . . . . . . . . . 2730 . . . . . . . . . 2740 . . . . . . . . . 2750 . . . . . . . . . 2760

Sequence  N K K I S P T T T V D E L P F N Y K G E G L G A E K L A A S Y S I R V K I A L L A D L A M S N L S V K L D M I T D L L V
Secondary

structure
 

SS
confidence

 

Disorder  
Disorder

confidence
 

 
  . . . . . . . . . 2770 . . . . . . . . . 2780 . . . . . . . . . 2790 . . . . . . . . . 2800 . . . . . . . . . 2810 . . . . . . . . . 2820

Sequence  I I D S V R G N R G F V V F A T T H L P F I L D P A L R R P G R L D E T L T L S L T P T L F N K WE L L K S K V G V F N
Secondary

structure
 

SS
confidence

 

Disorder  ?

Disorder
confidence

 

 
  . . . . . . . . . 2830 . . . . . . . . . 2840 . . . . . . . . . 2850 . . . . . . . . . 2860 . . . . . . . . . 2870 . . . . . . . . . 2880

Sequence  S F K S D S I Y P K G L S F I L Y N G I T A Q D S A Q S N Q Y I N N L I F N K S L R I N K Q A I I N S Y G H Q S F A N A
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 2890 . . . . . . . . . 2900 . . . . . . . . . 2910 . . . . . . . . . 2920 . . . . . . . . . 2930 . . . . . . . . . 2940

Sequence  I V S N K R S Q H N WL I L R K A N Q V S S A D L S L V T Q N P N L I I K A R F L K N I L K P Y K A N A N I D S L Q K P
Secondary

structure
 

SS
confidence

 

+0-0

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 



 
  . . . . . . . . . 2950 . . . . . . . . . 2960 . . . . . . . . . 2970 . . . . . . . . . 2980 . . . . . . . . . 2990 . . . . . . . . . 3000

Sequence  Y K A N A S I E S L Q K P S K D K P A V L T Y I Q T T V L K G K A T I Q Y L K N K L N N S A E S F S S S F I N Q L L A D
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3010 . . . . . . . . . 3020 . . . . . . . . . 3030 . . . . . . . . . 3040 . . . . . . . . . 3050 . . . . . . . . . 3060

Sequence  K T A L D L T P T I V P D T E E F I N Q T S N Q N D P N K S E V F I S L Y S S T N V L K Q Y I L K L L I G Y I F S N G M
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3070 . . . . . . . . . 3080 . . . . . . . . . 3090 . . . . . . . . . 3100 . . . . . . . . . 3110 . . . . . . . . . 3120

Sequence  L S K C H T A A Q T K A K N N N I K D L N S I K WWS N G L V T S L I S S F I Q K R Y I Y Q K N L I I P Q L L S L G T N
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3130 . . . . . . . . . 3140 . . . . . . . . . 3150 . . . . . . . . . 3160 . . . . . . . . . 3170 . . . . . . . . . 3180

Sequence  T M H G K V T T G G I D Y K E L P S P P A S N I L L P A K K Y E N S K R L N H F N F I T S K E V Y S I Y D K I Q N K N E
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3190 . . . . . . . . . 3200 . . . . . . . . . 3210 . . . . . . . . . 3220 . . . . . . . . . 3230 . . . . . . . . . 3240

Sequence  Q L L L G E L A N Q N R E WY V N T I T D K H K N N L T L F K K L I S Q N T Y K T N F V N L P T S S Y WY Y R N R I Y N
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3250 . . . . . . . . . 3260 . . . . . . . . . 3270 . . . . . . . . . 3280 . . . . . . . . . 3290 . . . . . . . . . 3300

Sequence  R H K N Y L Y N L W S N A Q L P E H S I E A T I L S D I D W R S K A F K Y N S K T T K E S V T S K L L S V N T Q Q L L Q
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3310 . . . . . . . . . 3320 . . . . . . . . . 3330 . . . . . . . . . 3340 . . . . . . . . . 3350 . . . . . . . . . 3360

Sequence  N L L T T K Q L S H K H A N K T N T R K L V D I D C I I D F P D A D Q Y Y N L Q N R R WF L T Y G T WN T WF D F N Q G
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Disorder
confidence

 

 
  . . . . . . . . . 3370 . . . . . . . . . 3380 . . . . . . . . . 3390 . . . . . . . . . 3400 . . . . . . . . . 3410 . . . . . .

Sequence  D C V R N S F I A E S L A K A Y N L I E Q N R E V L D Y L T I T G I N N K S T L S Q K E L Y K F F Y T I S R F K
Secondary

structure
 

SS
confidence

 

Disorder  ? ? ? ?

Disorder
confidence

 

Fig. S6 Occurrence of the “variant 8” repeat (see Fig. 4) in the FtsH protein of Leontynka pallida mapped on its 
predicted structure. Protein model has been computed in silico using Phyre2 program. The „variant 8" repeat in 
RF +0 and -0 as well as a larger repeat containing  the „variant 8" repeat in RF +0 are highlighted in coloured 
boxes.



                        10        20        30        40        50        60        70        80        90       100                   

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  AACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGTTCCTGCACTTTGTTGACGTAGCCCAACATGTT  

mtDNA_final    AACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGTTCCTGCACTTTGTTGACGTAGCCCAACATGTT  

 

                       110       120       130       140       150       160       170       180       190       200          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CTCTCAACATGTTCTCTTAACATGTTCTCCTAACATGTTCGCAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCG  

mtDNA_final    CTCTCAACATGTTCTCTTAACATGTTCTCCTAACATGTTCGCAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCG  

 

                       210       220       230       240       250       260       270       280       290       300          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TCCCGAGCCCCCATGTTCCTGCACTTTGTTGAGATGCTTTCCCAAAGCCCCAACATGTTCTCTTAACATGTTCTCTTAACATGTTCTCTTGTGGCTCGTC  

mtDNA_final    TCCCGAGCCCCCATGTTCCTGCACTTTGTTGAGATGCTTTCCCAAAGCCCCAACATGTTCTCTTAACATGTTCTCTTAACATGTTCTCTTGTGGCTCGTC  

 

                       310       320       330       340       350       360       370       380       390       400          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGATACTACATGTTCTCTTG  

mtDNA_final    CGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGATACTACATGTTCTCTTG  

 

                       410       420       430       440       450       460       470       480       490       500          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGA  

mtDNA_final    TGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGA  

 

                       510       520       530       540       550       560       570       580       590       600          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  ACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCC  

mtDNA_final    ACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCC-GAACCGTTCCCC  

 

                       610       620       630       640       650       660       670       680       690       700          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGAACCGTTCCCCC-AACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAAC  

mtDNA_final    --AACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCC-------------AGTCCAAC  

 

                       710       720       730       740       750       760       770       780       790       800          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCCCGCCCCGTCAACCGTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGC  

mtDNA_final    CCCCGCCCCGTCAACCGTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGC  

 

                       810       820       830       840       850       860       870       880       890       900          

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TAGTTCCCACATGAGTCTGCTAAGTATTTATGATTCTGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTC  

mtDNA_final    TAGTTCCCACATGAGTCTGCTAAGTATTTATGATTCTGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTC  

 

                       910       920       930       940       950       960       970       980       990       1000         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CTCGTCCTTCGCCTCATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGT  

mtDNA_final    CTCGTCCTTCGCCTCATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGT  

 

                       1010      1020      1030      1040      1050      1060      1070      1080      1090      1100         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCC  

mtDNA_final    GGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCC  

 

                       1110      1120      1130      1140      1150      1160      1170      1180      1190      1200         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TCGCTCCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAAC  

mtDNA_final    TCGCTCCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCC-CCGAACCGTTCCCCCGAAC  

 

                       1210      1220      1230      1240      1250      1260      1270      1280      1290      1300         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCCCGTCAACCGT  

mtDNA_final    CGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCC-CCAGTCCAACC-CCGCCCCGTCAACCGT  

 

                       1310      1320      1330      1340      1350      1360      1370      1380      1390      1400         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCCCCGAACCGTTCCCCCGAACCGTT-CCCCCAGGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGAGTC  

mtDNA_final    CCCCCGAACCGTTC-CCCGAACCGTTTCCCCCAGGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGAGTC  

 

                       1410      1420      1430      1440      1450      1460      1470      1480      1490      1500         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TGCTAAGTATTTATGATATTCGGATGCTTTCCCAAAGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCG  

mtDNA_final    TGCTAAGTATTTATGATATTCGGATGCTTTCCCAAAGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCG  

 

                       1510      1520      1530      1540      1550      1560      1570      1580      1590      1600         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGTTCCTGCACTTTGTTGACG  

mtDNA_final    CCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGTTCCTGCACTTTGTTGACG  

 

                       1610      1620      1630      1640      1650      1660      1670      1680      1690      1700         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TAGCCCAACATGTTCTATCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTGTGGCTCG  

mtDNA_final    TAGCCCAACATGTTCTATCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTGTGGCTCG  

 

                       1710      1720      1730      1740      1750      1760      1770      1780      1790      1800         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCG-----CTC  

mtDNA_final    TCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTC  

 

                       1810      1820      1830      1840      1850      1860      1870      1880      1890      1900         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CTCGTCCCGAGCCCCCATGTTCCTGCACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAA  

mtDNA_final    CTCGTCCCGAGCCCCCATGTTCCTGCACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAA  

 

                       1910      1920      1930      1940      1950      1960      1970      1980      1990      2000         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTC  

mtDNA_final    CATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTC  

 

                       2010      2020      2030      2040      2050      2060      2070      2080      2090      2100         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 



realigned-end  GCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCC  

mtDNA_final    GCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCC  

 

                       2110      2120      2130      2140      2150      2160      2170      2180      2190      2200         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGATACNACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCT  

mtDNA_final    GAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGATACTACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCT  

 

                       2210      2220      2230      2240      2250      2260      2270      2280      2290      2300         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACC-CCGCCCCGTCAA  

mtDNA_final    CCTCGTACGAGCCAGGTCATGTCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCCCGTCAA  

 

                       2310      2320      2330      2340      2350      2360      2370      2380      2390      2400         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCGTCCC-CGAACCGTTCCC-CGAACCGTTCCC-C-GGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGA  

mtDNA_final    CCGTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGGGGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGA  

 

                       2410      2420      2430      2440      2450      2460      2470      2480      2490      2500         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TTCTGCACCCCGCTAGTTCCCACATGATTCTGCAAAGTATATCCAAGCGCTGATCTGGGTGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCT  

mtDNA_final    TTCTGCACCCCGCTAGTTCCCACATGATTCTGCAAAGTATATCCAAGCGCTGATCTGGGTGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCT  

 

                       2510      2520      2530      2540      2550      2560      2570      2580      2590      2600         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTTCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGT  

mtDNA_final    CGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTTCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGT  

 

                       2610      2620      2630      2640      2650      2660      2670      2680      2690      2700         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCC  

mtDNA_final    GCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCC  

 

                       2710      2720      2730      2740      2750      2760      2770      2780      2790      2800         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCC  

mtDNA_final    TGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCGTT-CCCCGAACCGTTCCCCCAACCGTTCC  

 

                       2810      2820      2830      2840      2850      2860      2870      2880      2890      2900         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCCGAACCGTTCCCTCAGCAGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCGCAAGAGGGCAA  

mtDNA_final    CCCGAACCGTTCCCTCAGCAGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCGCAAGAGGGCAA  

 

                       2910      2920      2930      2940      2950      2960      2970      2980      2990      3000         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACG  

mtDNA_final    CGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGT--GAGGGCAANN  

 

                       3010      3020      3030      3040      3050      3060      3070      3080      3090      3100         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAAGCAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTT  

mtDNA_final    NNNNNNNNNCAACGGTAAG-GGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAAGCAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTT  

 

                       3110      3120      3130      3140      3150      3160      3170      3180      3190      3200         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCAAGAGGGCAACGGTAAGAG  

mtDNA_final    CGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCAAGAGGGCAACGGTAAGAG  

 

                       3210      3220      3230      3240      3250      3260      3270      3280      3290      3300         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAAGCAGAGACAAC  

mtDNA_final    GGCAACGGTAAGAGGGCAACGGTAAAGGGGCAACGGTAAGAGGGCAACGGTAA-AGGGCAACGGTAAG-GGGCAACGGTAA-AGGGCAAGCAGAGACAAC  

 

                       3310      3320      3330      3340      3350      3360      3370      3380      3390      3400         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  ATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTTCCAAGCGCTG  

mtDNA_final    ATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTTCCAAGCGCTG  

 

                       3410      3420      3430      3440      3450      3460      3470      3480      3490      3500         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  ATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTC  

mtDNA_final    ATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTC  

 

                       3510      3520      3530      3540      3550      3560      3570      3580      3590      3600         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCCCGAACCGTTCCCCCGAACCGTTCCCCTGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCG  

mtDNA_final    CCCCGAACCGTTCCCCCGAACCGTTCCCCTGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCG  

 

                       3610      3620      3630      3640      3650      3660      3670      3680      3690      3700         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTCCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAA  

mtDNA_final    TTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTCCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAA  

 

                       3710      3720      3730      3740      3750      3760      3770      3780      3790      3800         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCGTTCCCCCGAACCGTTCCCCCGAACCGTCCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCTGATGATACTATGATTCCCATAT  

mtDNA_final    CCGTTCCCCCGAACCGTTCCCCCGAACCGTCCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCTGATGATACTATGATTCCCATAT  

 

                       3810      3820      3830      3840      3850      3860      3870      3880      3890      3900         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CAAATCCTAGTTCCCATCTGATTCTGCTAAGTCTTTCTGATTCTGCTAAGTCTTTCAGATTCTGCTAAGTCTTTCTGATTCTGCACCCCGCTAGTTCCCA  

mtDNA_final    CAAATCCTAGTTCCCATCTGATTCTGCTAAGTCTTTCTGATTCTGCTAAGTCTTTCAGATTCTGCTAAGTCTTTCTGATTCTGCACCCCGCTAGTTCCCA  

 

                       3910      3920      3930      3940      3950      3960      3970      3980      3990      4000         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CATGATTCTGCTAAGTATTTATGATTCAGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTC  

mtDNA_final    CATGATTCTGCTAAGTATTTATGATTCAGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTC  

 

                       4010      4020      4030      4040      4050      4060      4070      4080      4090      4100         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAG  

mtDNA_final    GCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAG  



 

                       4110      4120      4130      4140      4150      4160      4170      4180      4190      4200         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CTTGGGCTTGTGCCCCC--GTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCG  

mtDNA_final    CTTGGGCTTGTGCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCG  

 

                       4210      4220      4230      4240      4250      4260      4270      4280      4290      4300         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  AACCGTTCCCCTGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCGTTCCCCCGAACCGTTCCC  

mtDNA_final    AACCGTTCCCCTGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCGAACCGTTCCCCCGAACCGTTCCC  

 

                       4310      4320      4330      4340      4350      4360      4370      4380      4390      4400         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCCCGTCAACCGTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGG  

mtDNA_final    CCAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGTCCAACCCCCGCCCCGTCAACCGTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCAGG  

 

                       4410      4420      4430      4440      4450      4460      4470      4480      4490      4500         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGATTCTGCACCCCGCTAGTTCCCACATGATTCTGCACCCC  

mtDNA_final    GGGCCATGAGTCCGAGATTGGTTGGCAAGACATGATTCTGCACCCCGCTAGTTCCCACATGATTCTGCACCCCGCTAGTTCCCACATGATTCTGCACCCC  

 

                       4510      4520      4530      4540      4550      4560      4570      4580      4590      4600         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GCTAGTTCCCA--TGATTCTGCAAAGTATTGTTACGCTAACTGTTCCTGAGCTGCCCGGTAGCTCCCACGTAATTCCGCTAAGTATTAATGATTATGCAC  

mtDNA_final    GCTAGTTCCCACATGATTCTGCAAAGTATTGTTACGCTAACTGTTCCTGAGCTGCCCGGTAGCTCCCACGTAATTCCGCTAAGTATTAATGATTATGCAC  

 

                       4610      4620      4630      4640      4650      4660      4670      4680      4690      4700         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCCGCTAGTTCCCACATGAGTCTGCTAAGTATTTATGAGTCTGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCT  

mtDNA_final    CCCGCTAGTTCCCACATGAGTCTGCTAAGTATTTATGAGTCTGCTAAGTCTTGCCCCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCT  

 

                       4710      4720      4730      4740      4750      4760      4770      4780      4790      4800         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CGCTCCTCGTCTTCGCCTAGCTCCTCGTGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATG  

mtDNA_final    CGCTCCTCGTCTTCGCCTAGCTCCTCGTGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATG  

 

                       4810      4820      4830      4840      4850      4860      4870      4880      4890      4900         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  TTCCTGCACTTTGTTGACGTAGCCCAACATGTTCTATCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCT  

mtDNA_final    TTCCTGCACTTTGTTGACGTAGCCCAACATGTTCTATCAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCT  

 

                       4910      4920      4930      4940      4950      4960      4970      4980      4990      5000         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTC  

mtDNA_final    CATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTAACATGTTCTCTTGTGGCTCGTCCGAGTC  

 

                       5010      5020      5030      5040      5050      5060      5070      5080      5090      5100         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGAGACAACATGTTCTCTTGTGGCTC  

mtDNA_final    GCTCGGCTTCGCCTCGCTCCTCGTCCCGAGCCCCCATGGCAATGCCTACAGGCCCAGGACTGCCCCTTCGGGGCAGAGACAACATGTTCTCTTGTGGCTC  

 

                       5110      5120      5130      5140      5150      5160      5170      5180      5190      5200         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  GTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCC  

mtDNA_final    GTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCTTCGCCTAGCTCCTCGTACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCC  

 

                       5210      5220      5230      5240      5250      5260      5270      5280      5290      5300         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAA  

mtDNA_final    CCACCTGATCCAAGCGCTGATCTGGGCCATCCGGGAGCTTGGGCTTGTGCCCCCCCGTTACCCGTTCCCGTAACCCGTTCCCGTAACCCGTTCCCGCGAA  

 

                       5310      5320      5330      5340      5350      5360      5370      5380      5390      5400         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCC-CTGAACCGTTCCC-CGAACCGTTCCCCGAACCGTTCCCCCAACCGTTCCCCGA  

mtDNA_final    CCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCCGAACCGTTCCCCTGAACCGTTCCCCCGAACCGTTCCCCGAACCGTTCC-CCAACCGTTCCCCGA  

 

                       5410      5420      5430      5440      5450      5460      5470      5480      5490      5500         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  ACCGTTCCCTCGAACCGTTCCCCGAACCGTTCCCCCAACCGTTCCCCCGAACCGTTCCCTCAGCAGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCG  

mtDNA_final    ACCGTTC-CTCGAACCGTTCCCCGAACCGTTCC-CCAACCGTTCCCCCGAACCGTTCCCTCAGCAGATACAACATGTTCTCTTGTGGCTCGTCCGAGTCG  

 

                       5510      5520      5530      5540      5550      5560      5570      5580      5590      5600         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCGCAAGAGG-CAACGGTAAGAG-ACAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCA  

mtDNA_final    CTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCGCAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCA  

 

                       5610      5620      5630      5640      5650      5660      5670      5680      5690      5700         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  ACGGTAAGAGGGCAACGGTAAGAGGGCAA----------------------------------------------------------------------G  

mtDNA_final    ACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAACGGTAAGAGGGCAAG  

 

                       5710      5720      5730      5740      5750      5760      5770      5780      5790      5800         

               ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

realigned-end  CAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCA                               

mtDNA_final    CAGAGACAACATGTTCTCTTGTGGCTCGTCCGAGTCGCTCGGCTTCGCCTCGCTCCTCGTCCTTCGCCTCATGTTCTCTTGTGGCTCGTCCGAGTCGCTC  

 

Fig. S7 Alignment of the highly similar terminal regions of the originally assembled linear 
mitogenome contig. The sequence similarity of the termini is 97.7% (along the alignment 
containing 5,771 nucleotide positions). The sequence marked here as “mtDNA_final” 
represents the variant of the terminus sequence that was retained in the final putatively 
circular-mapping full mitogenome sequence.   
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Fig. S8 Occurrence of the “variant 8“ repeat (translated in reading frame +0 as KDKPANLTS and -0 as 
KEVSFAGLSL; both boxed in red) in variable region of protein sequence of the ribosomal protein Rps8 from 
Leontynka pallida (full protein alignment together with representa�ves of other chlamydomonadalean algae).
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