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Prosjektet bestar av fglgende arbeidspakker:

Arbeidspakke | (2015 — 2016, Avsluttet):
Fenotypisk karakterisering av amgbekloner og etablering av nedfrysningsmetode.

Arbeidspakke Il (2015 — 2017, Avsluttet):

Smitteforsgk og cellekulturstudier for a kartlegge vertstropisme og virulens hos utvalgte
kloner.

Arbeidspakke 111 (2015, Avsluttet):
Fullgenomsekvensering av kloner av P. perurans.

Arbeidspakke IV (2016 - 2017):
Genotyping av kloner.

Arbeidspakke V (2017-2018):

Kartlegging av geografisk og historisk utbredelse, identifisering av virulensmarkgrer, og
variasjon hos isolater fra oppdrett og villfisk.

Arbeidspakke VI (2017):
Utvikling av real time (sanntids) polymerasekjedereaksjon (RT PCR) for rask og sikker
identifisering av arter (Paramoeba spp) og virulente kloner av P. perurans.




Arbeidspakke II: Tema virulens

Et smitteforsgk gjennomfa@rt hgst 2014-var 2015

To smitteforsgk gjennomfgrt hgst 2015

To smitteforsgk gjennomfgrt hgst 2016

— Testing av kloner av P. perurans

Temperatur effekter
Dyrkingsbetingelser (passasjer, medium (bakterier), hyppig splitting etc.)
Vertspopulasjoner (betydning av variasjon hos vert)
Spredningsevne (shedder til ko-habitant)

Analyse resultater:
Atferdsendringer (apati, nedsatt mobilitet)

Dgdelighet (forsgkene er i utgangspunktet laget for a8 unnga dgdelighet)

Kondisjonsfaktor

Klinikk (gross patologi)

Gjellescore (0 til 5)

Histopatologi (gjelleforandringer)
Real time RT PCR (vev og vannprgver)




Gill score system for estimation of the severity of AGD

Gill score Description
0 No sign of infection and healthy red color.

1 white spot, light scarring or undefined necrotic streaking
2-3 spots/small mucus patch
Established thickened mucus patch or spot groupings up to 20%
of gill area
Advanced Established lesions covering up to 50% of gill area

Heavy Extensive lesions covering most of the gill surface

(Taylor et al., 2009)
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Gjellescore

8 gjellebuer fra 10 fisk i hvert uttak

Sheddere uttak 3
Dato
29.09.2016
H20/16Pp
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016
29.09.2016

Dag

22dpi
22dpi
22dpi
22dpi
22dpi
22dpi
22dpi
22dpi
22dpi
22dpi

Figuren viser gj.sn.
gjellescore for venstre
og hgyre side av alle
gjellebuene (8) pa
begge sider.

Fisk/kode vekt

99,3
80,1
76,6
93,2
98,1
77,5
91,7
87,8
90
88,3
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Venstre side av fisken
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H02/13Pp H20/16Pp R18/15PpB

wlithandthin
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Temperatur effekt: 12 °Cvs 16 °C

HO02/13PpA H20/16Pp R18/15PpA

L
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H02/13PpA H02/13PpB H02/13PpC

vs hsvs hsvs hsvs hshsvs hs vs hs vs hs vs vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs

Splitting for Vedlikeholds- Hyppig splitting
smitte dyrking fgr smitte  over lengre tid fgr
smitte

Dyrkings-
betingelser




HO03/14PpA ST19/15PpA

Mean GS=0,0 Mean GS=0,7

vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs

Betydning av bakterieflora i dyrkingsmedium

HO03/14PpB ST19/15PpB

Mean GS=0,1 Mean GS =0,9

vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs vs hs vs hs vs hs vs hs hs vs hs vs hs vs hs vs




Uttak for real time RT PCR
analyser:

2 gjellebue i «knekken»
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Patologi




Viktige virulensfaktorer hos Acanthamoeba spp.

* (Pdeleggelse av epitelceller:
— Cytolyse, fagocytose, apoptose
— Separering av celler i epitel, vakuolisering

o Arsaker til endringene

— Mekaniske skader forarsaket av trofozoittene, og

— Enzym aktivitet (ekstracellulaere produkter, ECP)
e Serin proteaser
 Metalloproteaser
Elastaser
Cyctein proteaser
fosfolilapser
Cytotoksiske proteaser
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kan veere de viktigste
virulensfaktorene hos
Paramoeba perurans?




H04/14Pp
GS =5/5
Ct = 10,0




Paramoeba perurans

- pavirkning pa laksegjeller

 Enzymatisk pavirkning
— Proteaser
— Lipaser

A

‘é',

e Mekanisk pavirkning

—
5
,

— Reduserer den respiratoriske o

— @delegger strukturen til gjelleepitelcellene




Konklusjon arbeidspakke Il

Stor variasjon i virulens

Virulens pavirkes av:

Spredningshastighet avhengig av temperatur

Virulensmekanismer:

Vertsresponser:

— @king i antall mukusceller
— Epitelcellehyperplasi

— Nekroser

Tap av respiratorisk overflate og redusert
blodgjennomstremming i gjellene




Arbeidspakke 1V, 2016-2017

Oppstart hgst 2016

A. Identifisering av virulens markgrer eller virulens

gener (C. Trosse & D Pistone).

B. Identifisering av genetisk variasjon (VNTR & MLST
analyser) som kan brukes i spredningsstudier og til
kartlegging av geografisk variasjon (c. trosse & b pistone).




Gener hos Perkinsela sp.

fra P. peruran
a F. perurans Vektlegging av

Name Description variasjon mellom
[]HO3/14Perk - 4134 2828
[&] perkins-like 549 R18/15 Perk
Plik-B0E81113 392 . ‘
[] R18/15Per - o 1204 heat shock protein 80, Genetisk Va rias'on
' *
[]|R18/15Perk - 10834 3006 hypothetical protein, conserved. J K ,
[ R18/15Perk - 12445 1519 putative alpha tubulin, & ‘ ’
[]R18/15Perk - 15120 5974 RNA polymerase I second largest subunit,. 4'
R18/15Perk - 16825 2616 hypothetical protein, % ‘s
[]R18/15Perk - 17123 1018 185 rRMNA, il .
[]|R18/15Perk - 17372 2186  heat-shock protein hsp70, putative.
[:]R18/15Perk - 17959 1453  beta-tubulin (tubB) gene.
[x]R18/15Perk - 17959 1465 beta-tubulin (tubB) gene. Name Description
R18/15Perk - 18113 320 trans-spliced leader sequence SL. [ HO2/14Perk - 1448 5343 putative Hs.c?(].-ir:lteracting protein, hypothetical protein, 265 proteasome regulatory complex suby
[]R18/15Perk - 18279 1309  trans-spliced leader sequence 5L, Egg"&:}zert ) ﬂ:; ;;;é :;:ag:lgc initistion factor 4a.
. /14Perk - rRNA,
@ R18/15Perk - 18279x 1412 trans-spl!ced leader sequence sL. []HO3/14Perk - 1232 10993  oligosaccharyl transferase subunit”,
R18/15Perk - 1827 %000 1970 trans-spliced leader sequence 5L, [&]H03/14Perk - 1271 8068 cytochrome c oxidase subunit IV,
|__:__| R18/15Perk - 18593 931 rRMA. H03/14Perk - 1326 12224 DMA-directed RMNA polymerase I largest subunit. °
R18/15Perk - 18647 433 28BS rRNA, []HO3/14Perk - 13274 403 trans-spliced leader sequence SL.
[]R18/15Perk - 18665 731 18S rRMA. [Z]HO3/14Perk - 1338 6213 leucine-rich repeat protein, trans-spod leader seffliclike
[z R18/15Perk - 18816 650 285 rRNA [Z]HO3/14Perk - 1392 4308  Yop effector YopM, disease resistan cINgira i -spWed leagr s nce SL.
' o . . []HO3/14Perk - 1430 9820 DNA polymerase theta- lijge in , b eti oteilledCine rich repeat virulence protein,
[]R18/15Perk - 13095 2084 putative heat shock ?"U kDa protein, mitochondr [2] HO3/14Perk - 14949 363 trans-splic Y
|—-:-| R18/15Perk - 10468 1478  adenosylhomecysteinase. []HO3/14Perk - 1553 B0 i precursor, conserved hypothetical protein,
[x]R18/15Perk - 19528 953 405 ribosomal protein 56 partial. [x]HO3/14Perk - 1674 5 est subunit
R18/15Perk - 19608 652 185 rRMA, [Z]HO3/14Perk - 1826 44
[]R18/15Perk - 20046 889 B0 ribosomal protein L2 partial. []HO3/14Perk - 18 54 ukfE
R18/15Perk - 21527 1320 eukaryotic initiation factor 4a, putative. HO3 214 g 80J) Acetyl-Col synthetase. o
. . HOZL4 0 38 605 ribosome subunit biogenesis protein NIP7.
E R18/13Perk - 21785 400 h}rpothetlcal protein, 0314 38 5174 heat shock protein 70, putative,
[]|R18/15Perk - 22250 1082 cytochrome c oxidase s un!['u‘. 1P 3836 1960 trans-spliced leader sequence SL.
R18/15Perk - 22300 1987  malic enzyme. []HO3/14Perk - 2868 2998  leucine-rich repeat, trans-spliced leader sequence SL.
|__T__| R18/15Perk - 23364 2106 tktas: []HO3/14Perk - 2973 2983 beta-tubulin (tubB) gene.
[:]R18/15Perk - 25440 /95 i \ []HO3/14Perk - 3074 1753 elongation factor 1-alpha.
E R18/15Perk - 26167 g [ : : []HO3/14Perk - 3631 2607 55(M5) ribosomal RMNA rRNA,
] RlSI'15|3 L - 27561 6 . teinl []HO3/14Perk - 4134 2828 rRNA
faPerk gt NTiNg proten L. , []HO3/14Perk - 481 12397 putative mitochondrial heat-shock protein hsp70.
R18/15Perk - Dl'gDSECChar}rl transferase subunit. []HO3/14Perk - 5003 1864 trans-spliced leader sequence SL.
aminotransferase. []HO3/14Perk - 5647 850 trans-spliced leader sequence SL.
301 hypothetical protein, 1483  hypothetical protein, conserved.
208 Trypanosoma ukjent. [2fH03/14Perk - 6504 : 1497  trans-spliced leader sequence SL.
1105 protein kinase /14Perk - 13366 GTP-binding protein 1.
. ' . HO3/14Perk - 668 14149 GTP-binding protein.
[]R18/15Perk - 5735 5019 DNA-dlreFted RMA polymerase II largest subunil (2] HO3/14Perk - 704 18065 putative nucleolar RNA binding protein.
[]R18/15Perk - 62505 21 Leishmania xc. o ) ) [ HO3/14Perk - 7202 953 trans-spliced leader sequence SL.
[]R18/15Perk - 6262 2011  nucleclar GTP-binding protein, putative. [2] HO3/14Perk - 800 8078 trans-spliced leader sequence SL.
R18/15Perk - 6262000 2000 nucleclar GTP-binding protein, putative. [Z]HO3/14Perk - 812 8743  Leishmania ukjent.
|E| R18/15Perk - 6743 2725 hypothetical protein. []HO3/14Perk - 892 T466 405 ribosom.al protein 56 partial. H 03/ 14 P k
R18/15Perk - 7930 1062 heat shock protein 90, :gg;::;e”; - ggg 1;35 E‘PT:“ b:"” (tt”_b‘gd er
; . R . e 14Perk - eat shock protein 90 gene.
[]R18/15Perk- 22670 1328 putative nucleclar RNA binding protein, [Z]HO3/14Perk - 9783 514 aminotransferase.




Andre arsaker til virulens variasjon

e Betydning av symbionter
— Perkinsela sp.

— Andre symbionter (bakterier, virus, sopp???)

* Betydning av vert (og variasjon hos vertsart)

 Betydning av bakterier i dyrkingsmediene

— Tilsette bakterier fra kloner med hgyvirulente P.
perurans til kloner som er lav-virulente (testes i
smitteforspk hgsten 2016)




Virulensmarkearer

* Fylogenetiske analyser

 MLST analyser

 VNTR analyser




Aquaculture 310 (2011) 281-288

Contents lists available at ScienceDirect

Aquaculture

journal homepage: www.elsevier.com/locate/aqua-online

Amoebic gill disease (AGD) in Atlantic salmon (Salmo salar) farmed in Chile ARSI 2011
Patricio A. Bustos ™', Neil D. Young "', Marco A. Rozas ™', Harry M. Bohle ?, Ricardo S. lldefonso ?, Euéggfggoz
Richard N. Morrison ™9, Barbara F. Nowak °* EF216905
—— EF216903 |Neoparamoeba perurans -G
2.5. PCR product amplification and sequencing 100 LEE;?QSSQW
76 EF216904
il Paramoebaeilhardi
Universal oligonucleotide primers complementary to conserved o5/ AY1a3887 sl
regions of the eukaryotic 18S rRNA gene were used to PCR amplify and AFSTI®E: 675600
sequence the entire N. perurans 18S rRNA gene from genomic DNA e
) ) 0 . 50
isolated from AGD-affected Atlantic salmon gill tissues collected in this . e e
study. Briefly, genomic DNA was extracted from gill tissues using a < Iy A
— AYT14352 Neoparamoeba pemaguiderisis
100 o5~ EF675604
98 B2 AY714357
AY 193723
AY 183722
ol | L AF371970
951 AF371969
93— EFG75605
L —AY714358
87 av714363
AYG6B6574
72 EU331035
100] 95931# Mk?fffssz
L aviarscs Neoparamoeba aestuarina
100— DQ229957
47E DQ229959
92 pQ229958
79— EF675600
— AY714367
76| — EF675603
AYT14368
168 AR 02 | Neoparamoeba branchiphita
EF675801
AY193725
ST
o . f(K:rUi:eveﬂa hemistylolepis) g5 AV 19376
—— AY¥12188D
| 100- AY886573 ((Komtnevelia stella)
L AY1B3893 Outgroup
100~ AY686576
0.4 AY 183891 (Pseudoparamoeba pagei

Fig. 5. Tree from the phylogenetic analysis of Neoparamoeba 185 rRNA gene sequences and position of N. perurans from Chile with related to marine amoebae. Pseudoparamoeba
pagei, Korotnevella hemistylolepis and K. stella were used as the outgroup. All sequences are presented with their GenBank accession numbers, The topology was inferred using
maximum likelihood analysis incorporating the GTR 4+ G+ | model and values at nodes represent bootstrap support by fast stepwise addition analysis with 100 replicates and re-
sampling of all characters using the PAUP software. All branches are to scale and the bar represents 0.1 substitutions per site.




rDNA organisering i genomet




18S rDNA

HO3/14Pp CGTATCRGTG ; ‘CAGRACATCTARAG \TC R CTGETTA TCACACTTCCCTTEETTARRC AL
Scotland : CGTATCA GTAGCEC GTG ( _A-LTI"‘T.T-'a_T-'s.T-'aI'SE‘I CATCAC TCAGACTTCCCTTGGTTARACE
STlB/lSPp : TG AG CATCTAR VT C C TCAGACTTCCCTTGGETTARAC
120 220

HO3/14Pp : pe¥Ne ARTTTGATAARRTCAAR ! \BACRA 4 ( 4 ! Y !
Scotland : jwyde AATTTGATAARTCALRR CTRACE
ST1S/15Pp : jkE¥Ye ARTTTGATRAARTCAARA CTA G

TAAC R RATTTGATARRATCRAAT Y CTAACAAATAAABACAAG"I_"'I"I‘TTCTARTCARTCTCAGAGTCBARCTCCABGCTTACA ¥ TAGARACCCTTCCCAR WY AAART
HC
Sc
ST
HC
Sc
ST
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Sc
ST
aq B e L Tt ) ; s : —
szT.ﬁ.E.ﬁ.TTﬁ.E.ﬁ..&.&EEETTEEEﬁ.ﬁ.T A oA A T G G AT

205 206207 208 203 210 21 212 213 219 215 216 A7 218 213 220 221 222 2253 224 225 226 227 228 223 230 231 232 233 234235
* 680 * 700 * ?20 * 740 * 760 *

H03/14Pp : : C C CATARATCCARGAR ( CTCTG GRATGE( CCRAACTCTCCCTTTTAATCATTACACTTCATCTCTC
Scotland I 7, 7 C CATARLR ) ‘T ATGRAATA ; ) S TTTTAATCATTACACTTCATCTCT C
ST19/ 15Pp : G CETC CATARATCCA CC ( CCCCARACTGETCCCTTTTAATCATTACACTTCATCTCTCTO

EATGCTT'I‘CGCEGEAG'I"l"CGTCTTTCATABATCCAAGAE'I"I‘TCACC'I‘CTGACAA'I‘GEAET.?LSCGA}A'I‘GCCCCCAAC'l"G'I‘CCC'I‘T'I‘TEETCETTBCECTTCATCTCTCTC




18S - SSU

. 10 v 5 100
A TTICATIGICAGRGETCARATIICTIGGATITIATCARACACGRAACTICIGCGARAGCATITCCCARACGATIGITITCATIAATCARGAACGAARGITAGCGCATCCARGACGATCAGATIAG

GTAGTCTIRACCATAARCTATGCCCACG

AT TICATIGICAGAGCTCARATICITGCATTTIATCARACACCAACTICIGCCGARRCCATITCCCARACATCITITCATIAATCARGAACCAARCITAGCGCATCCARGACCATCAGRETAG

GTAGTCTIRACCATAARCTATGCCCACG

AT TICATIGICAGAGCTCARATICITGCATTTIATCARACACCAACTICIGCCGARRCCATITCCCARACATCITITCATIAATCARGAACCAARCITAGCGCATCCARGACCATCAGRETAG

GTAGTCTIRACCATAARCTATGCCCACG

AT TICATIGICAGAGCTCARATICITGCATTTIATCARACACCAACTICIGCCGARRCCATITCCCARACATCITITCATIAATCARGAACCAARCITAGCGCATCCARGACCATCAGRETAG

GTAGTCTIRACCATAARCTATGCCCACG

AT TICATIGICAGAGCTCARATICITGCATTTIATCARACACCAACTICIGCCGARRCCATITCCCARACATCITITCATIAATCARGAACCAARCITAGCGCATCCARGACCATCAGRETAG

GTAGTCTIRACCATAARCTATGCCCACG

IR TTICATIGTICAGAGETCARATTCTTIGEATITATCARRCACCAACTICTGCGARACCATITCCCARACATCITITCATTARTCAAGARCCARAGTTAGEGCATCCARGACCATCAGATA]

CTACTCTTAACCATARACTATGCCEACH

IR TTICATIGTICAGAGETCARATTCTTIGEATITATCARRCACCAACTICTGCGARACCATITCCCARACATCITITCATTARTCAAGARCCARAGTTAGEGCATCCARGACCATCAGATA]

CTACTCTTAACCATARACTATGCCEACH

R TTICRATIGTCAGAGETEERATTCTTGEATITATGARACACGRACTICTGCGARAGCATITECCARREATGTTITCATTARTCARGAACGRRRGT TAGEGEATCERRGACGATCAGATA

GTRETCTTARCCATAARCTATGCCEACT

R TTICRATIGTCAGAGETEERATTCTTGEATITATGARACACGRACTICTGCGARAGCATITECCARREATGTTITCATTARTCARGAACGRRRGT TAGEGEATCERRGACGATCAGATA

GTRETCTTARCCATAARCTATGCCEACT

R TTTCRTIGTCAGAGETERRATTCTTGEATTTATGARREACGRACTICTGCEARAGCATITECCARREATGTTTTCATTARTCARGARCGRRRGT TAGEGEATCERRGACEATCAGATAD

GTAETCTTARCCATRARCTATGCCEACT

R TTTCRTIGTCAGAGETERRATTCTTGEATTTATGARREACGRACTICTGCEARAGCATITECCARREATGTTTTCATTARTCARGARCGRRRGT TAGEGEATCERRGACEATCAGATAD

GTAETCTTARCCATRARCTATGCCEACT

R TTTCRTIGTCAGAGETERRATTCTTGEATTTATGARREACGRACTICTGCEARAGCATITECCARREATGTTTTCATTARTCARGARCGRRRGT TAGEGEATCERRGACEATCAGATAD

GTAETCTTARCCATRARCTATGCCEACT

R TTTCRTIGTCAGAGETERRATTCTTGEATTTATGARREACGRACTICTGCEARAGCATITECCARREATGTTTTCATTARTCARGRAACGRRRGT TAGEGEATCERRGACEATCAGATAD

GTAETCTTARCCATRARCTATGCCEACT

A TTICATIGICAGAGETEARRTTCTTGEATTTATGARACACGRACTICTGCGARAGCATITECCARRGATGITITCATTARTCARGARCGARRGT TAGEGEATCERRGACEATCAGATAC

GTAGTCTTAACCATAARCTAIGCCEACG

A TTICATIGICAGAGETEARRITCTTGEATTTATGARRCACGRAACTICTGCGARAGCATITECCARRGATGITITCATTARTCARGAACGARRGT TAGEGEATCERRGACEATCAGATAC

GTAGTCTTAACCATAARCTAIGCCEACG

A TTICRTIGICAGAGETEARRTTCTTGEATTTATGARACACGRAACTICTGCGARAGCATITECCARAGATGITITCATTARTCARGAACGARRGT TAGEGEATCERRGACEATCAGATAC

GTAGTCTTARCCATAARCTATGCCEACG

A TTICRTIGICAGAGETEARRTTCTTGEATTTATGARACACGRAACTICTGCGARAGCATITECCARAGATGITITCATTARTCARGAACGARRGT TAGEGEATCERRGACEATCAGATAC

GTAGTCTIAACCATRARCTATGCCGACCRGE

AT TICATICICAGAGETC AR AT TCITCCATTTATCAAACACGARCTICTICCCARACCATITCCCARRGATCTITITCATTARTCARGRAACCRARCTITAGCEGCATCCARCACCATCACRTAD

CTACTCTIAACCATARARCTATIGCCCACT

AT TICATICICAGAGETC AR AT TCITCCATTTATCAAACACGAACTICTCCCARACCATITCCCARAGATCTITITCATTARTCARCGRAACCRARCTITAGECGCATCCARCACCATCACRETA]

CTACTCTIAACCATARARCTATIGCCCACT

AT TICATICTICAGAGE TG AR AT TCITCCATTTATCAAACACGARCTICTCCCARACCATITCCCARAGATCTITITCATTARTCARGRAACCRARCTITAGCGCATCCARCACCATCACGRTAG

CTACTCTIAACCATARACTAIGCCCACY

AT TICATICICAGAGCTCARRTTCITCCATTTATCARACACCAACTICTICCCARACCATITCCCARRCATCTITITCATTARTCARCRAACCRARCTITAGCCCATCCARCACCATCACRATAG
ATTICATIC SLAL r nl 2

[ TCGCCCGACTATIGETCCCARCECTCARRCTTARACCARTTCACCCARCECCACCACCACGCACTCGAGCCIGCEECTTARTTTCACHCARCACCCEARRACT TACCACCTCCACRACACACTTAGCATTCACACATTCACACTTCTITCTIGATICICIGECICCTCCTCCATCCCCETICTITACTITCCTICGCACTCATTICTCTICCTITART

12 ; I T ) t p ; IT2

CTACTCTIAACCATARRCTATIGCCCAC

T T

180 .
CCGATIGCAAGATGTCITATCY
CCCATIGCAACGATCTCITATCCERRY
CCGATIGCAAGATGTCITATCY
CCCATIGCAACGATCTCITATCOE RS
CCCATIGCARGATCTCITATCOERY
(CCCATIGEARGATCTCTIATCOGER
(CCCATIGEARGATCTCTIATCOGER
GEGATTGERARGATETCTIATCCQER
GEGATTGERARGATETCTIATCCQER
GEGATTGERAAGATETCTTATC
GEGATTGERAAGATETCTTATC
GEGATTGERAAGATETCTTATC
GEGATTGERARGATETCTTATC
GEGATIGERAAGATETCTIATC R
GEGATIGEAAGATETCTIATCOEER
GEGATIGERARGATETCTIATCOQEE
GATIGERRGATETCTTATCCEE
CECATICCARACATCTCTTATC e
CECATICCARACATCTCTTATC O
CCCATICCARACATCTCTTATC e
CCCATICCARCATCTCTTATC R

e

.
CCARRACTCCTICAGIACCTITACCACARATCARNE . ACTCITIGCCTT]

CCACACCTCACG
CERGRCCTCAGG
CERGRCCTCAGG
CERERCCTCAGG
CERERCCTCAGG
CERERCCTCAGG
CERERCCTCAGG
CERERCCTCAGG
CEREACCTCAGG
CEREACCTCAGG
CERERCCTCAGG

[CCACACCTCACT
TART

|ACTIAIGCARAIGATIACATCCATT TIGCCRAAG
|ACTIAIGCARAIGATIACATCCATT TIGCCRAAG
|ACTIAIGCARAIGATIACATCCATT TIGCCRAAG
|ACTIAIGCARAIGATIACATCCATT TIGCCRAAG
|ACTIAIGCARAIGATIACATCCATT TIGCCRAAG
IRCTIATGCARATGATIACATCCATT TICCGAAS
IRCTIATGCARATGATIACATCCATT TICCGAAS
RGTTATGCRARATGATIACETCCATT TTGEGERAG
RGTTATGCRARATGATIACETCCATT TTGEGERAG
EGTTATGCRARATGATTACATCCATT TTGEGRAG
EGTTATGCRARATGATTACATCCATT TTGEGRAG
EGTTATGCRARATGATTACATCCATT TTGEGRAG
BETTATGCARRTGATTACATCCATT TTGEGRAG
TIGEGRAG
TIGEGRAG
TTGEGRAG
TTGEGRAG
TIGCCRRG
TIGCCARG
TIGCCRRG

ICTARGCTICG
ICTARGCTICG
ICTARGCTICG
ICTARGCTICG
ICTARGCTICG
TCTARCCTICS
TCTARCCTICS
TGTRAGCTTICH
TGETRAGCTTICH
B TETRAGCTTCS
TETRAECTTES
B TETRAGCTTCS
TETRAECTTES
TETAAGCTIGG
TETAAGCTIGG
TETRAGCTICE
TETRAGCTICH
A TCTAACGCTICG
ICTAACGCTICG
ICTAACGCTICG

(ICTAACCTICG
ICT2A T

CITIGACICIGAGATIGATIAGARRARCITCTITITATIIC
CITIGACICIGAGATIGATIAGARRARCITCTITITATIIC
CITIGACICIGAGATIGATIAGARRARCITCTITITATIIC
CITIGACICIGAGATIGATIAGARRARCITCTITITATIIC
CITIGACICIGAGATIGATIAGARRARCITCTITITATIIC
CTTIGACTCTIGAGATICATTAGARARACTICTITITATITE
JTCACTCTGAGATIGATTACARARACTTCTITITATT
CTEIGACTCTGAGATIGATTAGRRARACTIETITITA
TGRACTCTGAGATIGATTAGRARRACTTETITITAT

GTTTGACTCTGAGATIGATTAGRRARRCTIGTITITATITE
GTTTGACTCTGAGATIGATTAGRRARRCTIGTITITATITE
GTTTGACTCTGAGATIGATTAGRRARRCTIGTITITATITE
GTTTGACTCTGAGATIGATTAGRRARRCTIGTITITATITE
GTTIGACTCTGAGATIGATTAGRARARACTIGTITITATITE
GITIGACTCTGAGATIGATTAGRARARACTIGTITITATITE
CTTIGACTCTGAGATIGATTAGRARRACTIGTITITATITE
GTTIGACTCTGAGATIGATTAGRRARACTIGTITITATITE
CITIGACICIGAGATIGATTACGARRAACTITCTITITATITC
CITIGACICIGAGATIGATTACGARRAACTITCTITITATITC
CITIGACICIGAGATIGATTACGARRAACTITCTITITATITC

CITAATARCTICITAGAGCGACACTITCCICTITARCCARCCCAACICIGAGCCAATARCAGCICTICIGATCCCCITIACATICITCICGCCTGCACT
CITAATARCTICITAGAGCGACACTITCCICTITARCCARCCCAACICIGAGCCAATARCAGCICTICIGATCCCCITIACATICITCICGCCTGCACT
CITAATARCTICITAGAGCGACACTITCCICTITARCCARCCCAACICIGAGCCAATARCAGCICTICIGATCCCCITIACATICITCICGCCTGCACT
CITAATARCTICITAGAGCGACACTITCCICTITARCCARCCCAACICIGAGCCAATARCAGCICTICIGATCCCCITIACATICITCICGCCTGCACT
CITAATARCTICITAGAGCGACACTITCCICTITARCCARCCCAACICIGAGCCAATARCAGCICTICIGATCCCCITIACATICITCICGCCTGCACT
CITARTAACTICTTAGAGEGACACTTCETETITAACCARGEEARGICTGAGCCARTARCACETCTETGATECCCTTTIACATCITCTEGECTECACH
CITARTAACTICTTAGAGEGACACTTCETETITAACCARGEEARGICTGAGCCARTARCACETCTETGATECCCTTTIACATCITCTEGECTECACH
ETTARTAACTICTTAGRGEGACACTTEETETITAACCARGEEARGTCTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
ETTARTAACTICTTAGRGEGACACTTEETETITAACCARGEEARGTCTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
ETTARTAACTICTTRGRGEGACACTTEETETITARCCAREEEARGICTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
ETTARTAACTICTTRGRGEGACACTTEETETITARCCAREEEARGICTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
ETTARTAACTICTTRGRGEGACACTTEETETITARCCAREEEARGICTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
ETTARTAACTICTTRGRGEGACACTTEETETITARCCAREEEARGICTGAGECARTARCAGETCTETGATECCCTTTAGRTGITCTEGECTECACE
GITARTAACTICTTAGRGEGACACTTEETGTITAACCARGGEARGICTGAGECARTARCAGETCTGTGATECCCITTAGATGITCTEEECTECACE
GITARTAACTICTTAGRGEGACACTTEETGTITAACCARGGEARGICTGAGECARTARCAGETCTGTGATECCCITTAGATGITCTEEECTECACE

CCCCTACACTH




elongation factor

TICCCCGEGGCACGTTGACTTCTCTITCGRAGETATCTGCCGCTCTICGIGTCACCGRAYGGETGCCCTGGTCGTCGTCGATTIGCETGEARGEGETTTGCGTCCAGACCERAACTGITCTCCECCARGCCCTIGGCEGAGCGTGTICARACCCGTCCTICATGETCARTAAGATGGRACCGIGIGTTCCTGEAGTTGCARCTCGAGCCCYH
TTCCCCGGGGCACGTITGACTTCTCTTCGGEAGGTATCTGCCGCTCTTICGIGTCACCGAYGGTGCCCTGGTICGTCGTCGATIGCGTGEARGGGGTITTGCGTCCAGACCGARACTGITCICCGCCARGCCCTTGGCGAGCGTGICARACCCGTICCTCATGGTCARTAAGATGGACCGTIGTGTTCCTGGAGTTGCARCTCGAGCCCH
[ITICCCCGEGGCACGITGACTICTCITCGEAGETATCTGCCGCTCIICGIGICACCGRYGGTGCCCIGGICGICGICGATIGCGTIGEARGGGGITIGCGICCAGACCGARRACTGITCICCGCCARGCCCTIGGCGAGCGTIGICARACCCGICCICATGETCARTARGRATIGGACCGIGIGTICCTIGGAGITGCARCICGRGCCCH
TICCCCGEGGCACGTTGACTTCTCTITCGREAGETATCTGCCGCTCTICGIGTCACCGRYGGETECCCTGGTCGTCGTCGATTIGCETGEARGEGETTTGCGTCCAGACCGRAACTGITCTICCECCRRGCCCTIGGCEGAGCGTGTICARACCCGTCCTCATGETCARTRAGRTGGRCCGIGTIGTTCCTGERAGTTGCARCTCGRAGCCCH
TTCCCCGGGGCACGTITGACTTCTCTTCGGEAGGTATCTGCCGCTCTTICGIGTCACCGAYGGTGCCCTGGTICGTCGTCGATTIGCGTGEARGGGGTITTGCGTCCAGACCGARACTGITCICCGCCARGCCCTTGGCGAGCGTGICAAACCCGTCCTCATGGTCARTAAGATGGACCGTIGTGTTCCTGGAGTTGCARCTCGAGCCCH
TICCCCGEGGCACGTTGACTTCTCTITCGRAGETATCTGCCGCTCTICGIGTCACCGRAYGGETGCCCTGGTCGTCGTCGATTIGCETGEARGEGETTTGCGTCCAGACCERAACTGITCTCCECCARGCCCTIGGCEGAGCGTGTICARACCCGTCCTICATGETCARTAAGATGGRACCGIGIGTTCCTGEAGTTGCARCTCGAGCCCYH
TICCCCGEGGCACGTTGACTTCTCTITCGREAGETATCTGCCGCTCTICGIGTCACCERAYGGETECCCTGGTCGTCGTCGATIGCETGEARGEGETTTGCGTCCAGACCERRACTGITCTCCECCARGCCCTIGGCEAGCGTGTCARACCCGTCCTCATGETCARTAAGATGGRCCGIGTIGTTCCTGERAGTTGCARCTCGRAGCCCH
[ITICCCCGEGGCACGITGACTICTCITCGEAGGTATCTGCCGCTCIICGIGICACCGRAYGGTGCCCIGGICGICGICGATIGCGTIGEARGGGGITIGCGICCAGACCCARACTGITCICCGCCARGCCCTIGGCGAGCGTIGICARACCCGICCICATGETCARATARGRATIGGACCGIGIGTITICCTIGGAGITGCARCTICGRAGCCCH
TICCCCGEGGCACGTTGACTTCTCTITCGREAGETATCTGCCGCTCTICGIGTCACCGRYGGETECCCTGGTCGTCGTCGATTIGCETGEARGEGETTTGCGTCCAGACCGRAACTGITCTICCECCRRGCCCTIGGCEGAGCGTGTICARACCCGTCCTCATGETCARTRAGRTGGRCCGIGTIGTTCCTGERAGTTGCARCTCGRAGCCCH
TTCCCCGGGGCACGTITGACTTCTCTTCGGEAGGTATCTGCCGCTCTTICGIGTCACCGAYGGTGCCCTGGTICGTCGTCGATIGCGTGEARGGGGTITTGCGTCCAGACCGARACTGITCICCGCCARGCCCTTGGCGAGCGTGICARACCCGTICCTCATGGTCARTAAGATGGACCGTIGTGTTCCTGGAGTTGCARCTCGAGCCCH
[ITTICCCCGEGGCACGITGACTICTCITCGEAGETATCTGCCGCTCIICGIGICACCGRYEGTGCCCIGGICGICGICGATIGCGTGEARGGGGITIGCGICCAGACCEARACTGITCICCGCCARGCCCTIGGCGAGCGTIGICARACCCGICCTICATGETCARTARGRATIGGACCGIGIGTICCTIGGAGITGCARCTICGRGCCCH
IT GIT TICICT TATCT TCTICGIG GT T TT( GITCT GIC ( E TGTGTIC T

BGGACTGCTACCAGACCTTICARCRRAGGTCATCGAGAACGTGAATGIGATCATITCCACGTACTGCGACGAGCTCCTCGGEGATGTCCTCGTCAGCCCCGLCGATGETACCGTGECCTICGGGTCTGGECCTGCACGGCTGGGEGEITCACCCTCACCARAGTTCGCTGGGATGTATGLG TTTIGGGGT
BGGACTGCTACCAGACCITICARCARGGICATCGAGRACGTGARATGIGATCATITCCACGTACTIGCGACGAGCICCICGGEGATIGICCTCGTCAGCCCCGCCGRATGETIACCGIGECCTITCGGGICTGGCCTIGCACGGCTGEGGGITCACCCICACCARGTICGCIGGGATGIATGCG TTIGGGGT
LGGACTGCTACCAGRCCTTICARCRARGGTCATCGAGARCGTGRATGIGRATCATITCCACGTACTGCGACEAGCTCCTCGREEGATGTCCTCETCAGCCCCGCCARTGETACCGTGECCTITCGGGTCTGECCTGCACGGCTGEEGETTCACCCTICACCARGTTCGCTIGGGRTGTIATGCG TTTGGEGT
BGGACTGCTACCAGACCTTICARCRAGGTCATCGAGAACGTGAATGIGATCATITCCACGTACTGCGACGAGCTCCTCGGEGATGTCCTCGTCAGCCCCGLCGATGETACCGTGECCTICGGGTCTGGCCTGCACGGCTGGGGGITCACCCTCACCARAGTTCGCTGGGATGTATGLG TTTIGGGGT
AGGACTGCTACCAGRACCTTICAACARGGTCATCGAGARCGTGRAATGIGATCATITCCACGTACTGCGACEAGCTCCTCGREGATGTCCTCGTCAGCCCCGCCARTGETACCGTGECCITCGGGTCTGECCTGCACGGCTGEEGETTCACCCICACCARGTTCGCTGGGRATGTATGCG TTTGGEGT
LGGACTGCTACCAGRCCTTICARCARGGTCATCGAGARCGTGRATGIGATCATITCCACGTACTGCEGACEAGCTCCTCGREEGATGTCCTCETCAGCCCCGCCARTGETACCGTGECCTITCGGGTCTGECCTGCACGGCTGEEGETTCACCCTCACCARGTTCGCTIGGGERATGTIATGCG TTTGGEGT
BGGACTGCTACCAGACCITICARCARGGICATCGAGRACGTGARATGIGATCATITCCACGTACTIGCGACGAGCICCICGGEGATIGICCTCGTCAGCCCCGCCGRATGETIACCGIGECCTITCGGGICTGGCCTIGCACGGCTGEGGGITCACCCICACCARGTICGCIGGGATGIATGCG TTIGGGGT
LGGACTGCTACCAGRCCTTICARCRARGGTCATCGAGARCGTGRATGIGRATCATITCCACGTACTGCGACEAGCTCCTCGREEGATGTCCTCETCAGCCCCGCCARTGETACCGTGECCTITCGGGTCTGECCTGCACGGCTGEEGETTCACCCTICACCARGTTCGCTIGGGRTGTIATGCG TTTGGEGT
BGGACTGCTACCAGACCTTICARCRRAGGTCATCGAGAACGTGAATGIGATCATITCCACGTACTGCGACGAGCTCCTCGGEGATGTCCTCGTCAGCCCCGLCGATGETACCGTGECCTICGGGTCTGGECCTGCACGGCTGGGEGEITCACCCTCACCARAGTTCGCTGGGATGTATGLG TTTIGGGGT GRAAGGAGCGT]
BGGACTGCTACCAGRCCTITICARCARGGICATCGAGRACGTGARTGIGATCATITCCACGTACTGCGACGAGCICCICGGEEGRIGICCTCGTCAGCCCCGCCERTGETIACCGTIGECCITCGGEGICTGECCIGCACGGCTGEGEGEITCACCCICACCAAGTICGCIGGEATGIATGCGRAGRAGTIIGGEGIGARGAAGCGAGCGT]
LGGACTGCTACCAGRCCTTCARCARGGTCATCGAGARCGTGRATGIGATCATITCCACGTACTGCGACEAGCTCCTCGEEGATGTCCTCETCAGCCCCGCCGRTGETACCGTGECCTITCGGGETCTGECCTGCACGGCTGEEGETTCACCCTICACCARGTTCGCTGGEATGTATGCGRAG! TTTIGGEGT G

GTTIGGGG

GGAGCET]

GCAGCET]

GGEAGCET]

GGAGCET]

GEAGCET]
GGEAGCET]

GCAGCET]

p=
~
.
.
.
.
~
.

GGEAGCET]

TIGATGGRAGRAGTIGTGGEGACAGAACTICTICGACGGGARGGCCARGRAAGTGGATICACGAGIGGEAGEAGCARAGATGECAGGARGGTCCCECGTGCGIGEIGCCAGTICGTICTICAAGCCCATCCAGCARCTICTICARCCAGATCATGACCGAGCARACCGCCARGTACCAGRAGATGATCGACCAGCTCGGCATCARGCT]
TTGATGGAGAAGTTGT AGAGRACTICTICGACGGEARGGCCARGRAGTGGATCACGAGTGGEAGEAGCARAGATGECAGGRAAGGTCCCECGTECETIGETGCCAGTICGTCTTCARGCCCATCCAGCARCTCTICARCCAGATCATGACCGAGCARACCGCCARGTACCAGARGATGATCGACCAGCTCGGCATCARGCT]
TIGATGGRAGRAGTIGTGGEGACAGAACTICTICGACGGGARGGCCARGRAAGTGGATICACGAGIGGEAGEAGCARAGATGGECAGGRRGGTCCCECGTGCEIGEIGCCAGTICGTICTICARGCCCATCCAGCARCTICTICARCCAGATCATGNCCGAGCARACCGCCARGTACCAGRAGATGATCGACCAGCTCGGCATCARGCT]
TTGATGGAGAAGTTGT AGAGRACTICTICGACGGEARGGCCARGRAGTGGATCACGAGTGGEAGEAGCARAGATGECAGGRAAGGTCCCECGTECETIGETGCCAGTICGTCTTCARGCCCATCCAGCARCTCTICARCCAGATCATGACCGAGCARACCGCCARGTACCAGARGATGATCGACCAGCTCGGCATCARGCT]
TIGATIGGAGRAGTIGT BGAGRACTICTICGACGGGAAGCGCCAAGRAGTIGGRATCACGAGTIGGGEAGGAGCARAGATGGCAGGRAGGTCCCGCGTGCGIGGIGCCAGTICGICTICARGCCCATCCAGCARCTCTICARCCAGATCATGACCGAGCARACCGCCARGTACCAGRAGATGATCGACCAGCTCGGCATCARGCT]
TTGATGGAGRAGTTGT AGAGRACTICTICGACGGEARGGCCAAGRAGTGGATCACGAGTGGEAGEAGCARAGATGECAGGRAGGTCCCEGCGTECETIGETGCCAGTICGTCTTCARGCCCATCCAGCARCTCTICARCCACATCATGACCGAGCARRCCGCCARGTACCAGARGATGATCGACCAGCTCGGCATCARGCT]
[TTGATGGAGRAGTTGT AGAGAACTICTICGACGGGAAGGCCARGAAGTGGATCACGRAGTGGEAGGAGCARAGATGGCAGGRAGGTCCCGCGTGCGTGGTGCCAGTTICGTCTTCARGCCCATCCAGCARCTCTTCARCCAGATCATGACCGAGCARACCGCCARGTACCAGARAGATGATCGACCAGCTCGGCATCAAGCT]
TTGATGGAGRAGTTGT AGAGARACTICTICGACGGEARGGCCAAGAAGTGGATCACGAGTGGEAGEAGCARAGATEGECAGGRAAGGTCCCEGCGTECETIGETGCCAGTICGTCTTCARGCCCATCCAGCARCTCTICARCCAGATCATGACCGAGCARRCCGCCARGTACCAGARGATGATCGACCAGCTCGGCATCARGCT]
[TTGATGGAGRAGTTGT AGAGAACTICTICGACGGGAAGGCCARGRAGTGGATCACGAGTGGEAGGAGCRARGATGGCAGGRAGGTCCCGCGTGCGTGGTGCCAGTTICGTCTTCARGCCCATCCAGCARCTCTTCARCCAGATCATGACCGAGCARACCGCCARGTACCAGRAGATGATCGACCAGCTCGGCATCAAGCT]
TIGATGGRAGRAGTIGTGGEGACAGAACTICTICGACGGGARGGCCARGRAAGTGGATICACGAGIGGEAGEAGCARAGATGECAGGARGGTCCCECGTGCGIGEIGCCAGTICGTICTICAAGCCCATCCAGCARCTICTICARCCAGATCATGACCGAGCARACCGCCARGTACCAGRAGATGATCGACCAGCTCGGCATCARGCT]
[TTGATGGAGRAGTTGT BAGAGRACTTICTTICGACGGGAAGGCCARGRAAGTGGATCACGRAGTGGEAGGAGCRRARGATGGECAGGAR

BACTICTICGRCGGEAL CRRGRA LICRCGRE GA CRGGRR

6
CACCCTGGAGGAGAGAGEATTGGTCGGCAAGCCCCTICCTCARGACCGTCATGAGEARRTTCTTACCCGCTGEGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTICCCCCGTICACTGCCCAGARGTACCGCETCGAGRACCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGEATCAAGRACTE]
CACCCTGGAGGAGAGAGGATTGGTCGGCARGCCCCTCCTCARGACCGTCATGAGGARATTCTTACCCGCTGGGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTTCCCCCGTCACTGCCCAGARGTACCGCGTCGAGRACCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGGATCARGARCTEY
CACCCTGGAGGAGAGAGEATTGGTCGGCAAGCCCCICCTCARGACCGTCATGAGEARRTTCTTACCCGCTGEGEGACGCTCTICTCGARATGATCGTGATGCACATGCCTICCCCCGTICACTGCCCAGARGTACCGCETCGAGRACCTGTACACCGGTGACATGGACGACGAAGCCGCCCTCGGEATCAAGRACTE]
CACCCTGGAGGAGAGAGGATTGGTCGGCARGCCCCTCCTCARGACCGTCATGAGGARATTCTTACCCGCTGGGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTTCCCCCGTICACTGCCCAGARGTACCGCGTCGAGRRCCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGGATCARGARACTEY
CACCCTGGAGGAGAGAGEATTGGTCGGCAAGCCCCICCTCARGACCGTCATGAGEARRTTCTTACCCGCTGEGEGACGCTCTICTCGARATGATCGTGATGCACATGCCTICCCCCGTICACTGCCCAGARGTACCGCETCGAGRACCTGTACACCGGTGACATGGACGACGAAGCCGCCCTCGGEATCAAGRACTE]
CACCCTGGAGGAGAGAGGATTGGTCGGCARGCCCCTCCTCARGACCGTCATGAGGARATTCTTACCCGCTGGGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTTCCCCCGTICACTGCCCAGARGTACCGCGTCGAGRRCCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGGATCARGARACTEY
CACCCTGGAGGAGAGAGEATIGGTCGGCARGCCCCICCICARGACCGTCATGAGEARRTTCTIACCCGCTGEGEGACGCTCTICTCGARRTIGATCGTGATGCACATGCCTICCCCCGICACTGCCCAGARGTACCGCETCGAGRACCIGTACACCGGTGACATGGACGACGAAGCCGCCCTCGGEATCAAGRACTG]
CACCCTGGAGGAGAGAGEATTGGTCGGCARGCCCCTICCTCARGACCGTCATGAGEARRTTCTTACCCGCTGEEGACGCTCTICTCGARATGATCGTEATGCACATGCCTTICCCCCGTCACTGCCCAGARGTACCGCETCGAGRACCTGTACACCGGTGACATGGACGACGRAAGCCGCCCTCGGEATCAAGRACTE]
CACCCTGGAGGAGAGAGGATIGGTCGGCARGCCCCICCTICARGACCGTCATGAGGARRTTCTIACCCGCTGEEGACGCTCTICTCGARATGATCGTGATGCACATGCCTICCCCCGICACTGCCCAGARGTACCGCETCGAGRACCIGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGGATCAAGRACTG]
CACCCTGGAGGAGAGAGEATTGGTCGGCAAGCCCCTICCTCARGACCGTCATGAGEARRTTCTTACCCGCTGEGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTICCCCCGTICACTGCCCAGARGTACCGCETCGAGRACCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGEATCAAGRACTE]
CACCCTGGAGGAGAGAGGATTGGTCGGCAAGCCCCTCCTCARGACCGTCATGAGGARATTCTTACCCGCTGGGEGACGCTCTTCTCGARATGATCGTGATGCACATGCCTTCCCCCGTCACTGCCCAGARGTACCGCGTCGAGRACCTGTACACCGGTGACATGGACGACGRAGCCGCCCTCGGGATCARGARCTEYH




Mitokondrielt DNA, cyt B

AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGAAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGAT TATTACAGCTTTTTIGGTTACGTTTTACCTTGAT
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATCTATGATTATCTGGTGTTGTTATTTTATTATTAATGATTATTACAGCTTTTTIGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGEETCTATAMTATGGATCTTATACTTCTCCTAGRACGAAATCTATCATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATGTATGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA
AACTTATCTACATCTATTTAGGGETCTATAMTATGGATCTTATACTTCTCCTAGRAGARAATCTATCGATTATCTGGTGTTGTTATTTTATTAT TAATGATTATTACAGCTTTTTIRGGTTACGTTTTACCTTGA

A ATGTATGATTATC STTGTTATTTTATTATTAL SATTATTA 5

240
GACABATGAGTTATTGAGCTGCTACTGTTATTACAAATATABTATCABTAATTCCTATAATAGGTAAAGATTCTTTBATGGTTGTTTGAGGAAATTATAGTGTTTCTAATGCTACATTBCABAGATTTTTTGC'
GACARATGAGTTATTGAGCTGCTACTGTTATTACAARTATAATATCARATAATTCCTATAATAGGTAARGATTCTTTAATGGTTGTTTGAGGAARATTATAGTGTTTCTAATGCTACATTACRARGATTTTTTGCA
GACARRATGAGTTATTGAGCTGCTACTGTTAT TACARATATAATATCAATAATTCCTAT AR TAGGTARAGATICTTTAATGETTGTTTGAGGAAATTATAGTGTTTCTAATGCTACATTACARAGATTTTTTGCA
GACARATGAGTTATTGAGCTGCTACTGTTATTACAARTATAATATCARATAATTCCTATAATAGGTAARGATTCTTTAATGGTTGTTTGAGGAARATTATAGTGTTTCTAATGCTACATTACRARGATTTTTTGCA
GACARATGAGTTATTGAGCTGCTACTGTTAT TACARATATAATATCAATAATTCCTATARATAGGTARAGATTCTTTARATGETTGTTTGAGGRRATTATAGTGTTTCTAATGCTACATTACRRAGATTTTTTGCA
GACARATGAGTTATTGAGCTGCTACTGTTATTACAARTATAATATCARATAATTCCTATAATAGGTAARGATTCTTTAATGGTTGTTTGAGGAARATTATAGTGTTTCTAATGCTACATTACRARGATTTTTTGCA
GACARAATGAGTTATTGAGCTGCTACTGTTAT TACARATATAATATCAATAATTCCTATAATAGGTA R AGATTCTTTAATGETTGTTTGAGGARAATTATAGTGTTTCTAATCCTACATTACARAGATTTTTTGCA
GACARATGAGTTATTGAGCTGCTACTGTTATTACAARTATAATATCARATAATTCCTATAATAGGTAARGATTCTTTAATGGTTGTTTGAGGAARATTATAGTGTTTCTAATGCTACATTACRARGATTTTTTGCA
GACAAATGACGTTATTGAGCTGCTACTGTTAT TACARATATAATATCAATAATTCCTATAATAGGTAAAGATTCTTTAATGETTGTTTGAGGAAATTATAGTGTTTCTAATCCTACATTACARAGATTTTTTGCA
GACARATGAGTTATTGAGCTGCTACTGTTATTACAARTATAATATCARATAATTCCTATAATAGGTAARGATTCTTTAATGGTTGTTTGAGGAARATTATAGTGTTTCTAATGCTACATTACRARGATTTTTTGCA
GACABATGAGTTATTGAGCTGCTACTGTTATTACAAATATABTATCABTAATTCCTATAATAGGTAAAGATTCTTTBATGGTTGTTTGAGGAAATTATAGTGTTTCTAATGCTACATTBCABAGATTTTTTGC'

CATTACAARRGATTTTTTGCE
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TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARATATTATTTGCTGTAGGTGGRACATATAATTGCTCTACATGARAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTAT TACCATTTTTARATATTAT TTGCTGTAGGTGEACATATAATTGCTCTACATGAAAATGGTTCTAGTAATCC TAGTGTTGGTATTAGATATTATCGATAATTTAACTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTAATATTATTTGCTGTAGGTGGACATATARTTGCTCTACATGAAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTAACTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTAATATTATTTGCTGTAGCGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATCGATAATTTAACTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTARTATTATTTGCTGTAGGTGGACATATAATTGCTCTACATGARAAATGGTTCTAGTAATCCTAGTGTTGGTATTAGATATTATGATAATTTARCTTTTCATCCATTTTTTA
TTACATTTTTTATTACCATTTTTAATATTATTTGCTGTAGGTGGACATATABTTGCTCTACATGABABTGGTTCTAGTABTCCTAGTGTTGGTATTAGATATTATGATAATTTAACTTTTCATCCATTTTTTA

ATTTTTTATTACCATTTTTAATATTATTTG ST C L2 A C GTG A A A ATE 42y ! C ATTTTTTAT

440
ATTTAAAGATATTTTTACTACTATGGTATTACTTTATACTTATAATTBTTATGCTATGGAGCATTCACCATCTATTBTCGACCCAGATARTTATATTABAGCTABTCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARAGATATTTTTACTACTATGGTATTACTTTATACTTATARTTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATAATTATATTARAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAAACGATATTTTTACTACTATCGTATTACTTTATACTTATAATTATTATCCTATGCAGCATTCACCATCTATTATCGACCCAGATAATTATATTARACCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATAATTATATTARAGCTAATCCATTATCTACACCAGCTCATATAG
ATTTAARGATATTTTTACTACTATGGTATTACTTTATACTTATAATTATTATGCTATGGAGCATTCACCATCTATTATCGACCCAGATARTTATATTAAAGCTAATCCATTATCTACACCAGCTCATATAG

TATAATTATTA




Myosin |l heavy chain

TGTTTTACCAACTTITGTTGGGTGCCACCGCCGAGGAGRAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGEGGTGGARTGACCCCAAGE,
TGTTTTACCAACTTTTGTTGECTGCCACCGCCGAGGAGARAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGEGTGGAATGACCCCAAGE
TETTTTACCRACTTITGTTGECTGCCACCGCCGAGGAGRAAGAAGGCCATGTTCTTGGAAGCCCCCEACGCCTACTCCTACTTEGCTCCACAGCCACTACATCCGAGEGETGGARTGACCCCAAGE,

TGETTTTACCAACTTITGTTGGGTGCCACCGCCGAGGAGRAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGEGGTGGARTGACCCCAAGGEA

TGTTTTACCAACTTTTGTTGECTGCCACCGCCGAGGAGARAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGEGTGGAATGACCCCAAGE
TGTTTTACCAACTTTTGTTGECTGCCACCGCCGAGGAGARAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGEGTGGAATGACCCCAAGE
TCTTTTACCAACTTTTGTTGECTGCCACCGCCEAGGACGARGAAGGCCATETTCTTGGAACCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCCGAGCGGEGTGGAATGACCCCARAGE
TGTTTTACCARACTTTTGTTGGGTGCCACCGCCGAGGAGARGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGGTGGARATGACCCCARAGE
TGTTTTACCAACTTTTGTTGECTGCCACCGCCGAGGAGARAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGEGTGGAATGACCCCAAGE
TETTTTACCRAACTTTTGTTGGGCTGCCACCGCCGAGGAGARGRAAGGCCATETTCTTGGRAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGGTGGAATGACCCCARGE

TGETTTTACCAACTTITGTTGGGTGCCACCGCCGAGGAGRAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGEGGTGGARTGACCCCAAGGEA

TGTTTTACCAACTTTTGTTGECTGCCACCGCCGAGGAGARAGAAGGCCATGTTCTTGGAAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGEGTGGAATGACCCCAAGE
TCTTTTACCRACTTTTGTTGGGCTGCCACCGCCGAGGAGARGRAAGGCCATETTCTTGGRAGCCCCCGACGCCTACTCCTACTTGCTCCACAGCCACTACATCGAGGGGTGGRAATGACCCCARGE

AGGCCATGCARGATGTGCGETATCACCTCOECCGACCAGCACGACCTGTTCCGCCTTCTCCCCGETATCTTECACCTCGGARACATCAAGTACCGHS
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGEGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATCAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO
AGGCCATGAAGATGTGCGGTATCACCTCO

CGACCAGCACGACGTGTTCCEGCCTTGTCGCCGETATCTTGCACCTCGGARACATCAAGTACGH
CGACCAGCACGACGTGTTCCGCCTTGTCGCCGGTATCTTGCACCTCGGARACATCAAGTACGHS

CGRACCAGCACGACGTGTTCCGCCTTGTCGCCGGTATCTTGCACCTCGGARACATCAAGTRACGHS
CGACCAGCACGACGTGITCCGCCTTGTCECCGETATCTTGCACCTCGGARACATCAAGTACGH
CGACCAGCACGACGTGTTCCEGCCTTGTCCGCCGEGTATCTTGCACCTCGGARACATCAAGTACGGH
CGACCAGCACGACGTGTTCCGCCTTGTCGCCGGTATCTTGCACCTCGGARACATCAAGTACGHS
CGACCAGCACGACGTGETTCCGCCTTGTCECCGETATCTTGCACCTCGGARAACATCAAGTACGH

BTTCATGCRACACCRAGH
B TTCATGCACACCAAGH
BTTCATGCACACCRAGH
BRTTCATGCACACCRAAGH
B TTCATGCACACCAAGH
B TTCATGCACACCAAGH
BTTCATGCACACCRAGH
BTTCATGCRACACCRAGH
B TTCATGCACACCAAGH
BTTCATGCACACCRAGH
BRTTCATGCACACCRAAGH
B TTCATGCACACCAAGH
BTTCATGCACACCRAGH

CCACCGCGRACGACCAGGCCACCATCTCCTCCAAGGTCGATTTGCEH
S CCGACCAGCACGACGTGTTCCGCCTTGTCGCCGETATCTTGCACCTCGGAAACATCAAGTACGERTCCACCGUGARACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH

CGACCAGCACGACGTEITCCGCCTTGTCGCCGETATCTTGCACCTCGGARACATCAAGTACCGHYTCCACCGCGAACCGACCAGGCCACCATGTCCTCCAAGGTCGATTITGH
CCACCGCGRACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH
CCACCGCGARACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH

CGACCAGCACGACGTGTTCCGCCTTGTCGCCGGTATCTTGCACCTCGGARACATCAAGTACGHITCCACCGCGAACGACCAGGCCACCATGTCCTCCARGGTCGATTTGH
CCGACCAGCACGACGTGITCCGCCTTGTCGCCGETATCTTGCACCTCGGARRACATCAAGTACCGAITCCACCEGCGAACCGACCAGGCCACCATGTCCTCCAAGGTCGATITGH

CGACCAGCACGACGTGTTCCGCCTTGTCCGCCGETATCTTGCACCTCGGARACATCAAGTACCHITCCACCGCGAACCGACCAGGCCACCATGTCCTCCARAGGTCGATTTEH
CCACCGCGRACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH
CCACCGCGRACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH
CCACCGCGRACGACCAGGCCACCATGTCCTCCRAAGGTCGATTTGCH
CCACCGCGRACGACCAGGCCACCATGTCCTCCAAGGTCGATTTGH
CCACCGCGRACGACCAGGCCACCATCTCCTCCAAGGTCGATTTGH

GCCACGCCGCCGAGATGTTCGCTGTCGA
GCCACGCCGCCGAGATGTTCECTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGA
GCCACGCCGCCGAGATGTTCECTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGA
GCCACGCCGCCGAGATGTTCECTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGA
GCCACGCCGCCGAGATGTTCECTGTCGAC
GCCACGCCGCCGAGATGTTCGCTGTCGAC

CGAGGTGTTCGAGABGGCCCTCTTGABGCCCCGTBTCGBGGTCGGTTCCGGABGBGCCABGGBGCTCGTCGCCRCCCBCTTGACCBBGGBGABGGCCBTCGBCTCTC!
CeAGGTGTTCGAGARGGCCCTCTTGARAGCCCCEGTATCGAGGTCEGGTTCCEGEGARAGAGCCARGGAGCTCGTCGCCACCCACTTGACCAAGGAGARGCCCATCGACTCTCH
CeAGGTGTTCGAGARGGCCCTCTTGAAGCCCCGTATCGAGGTCGEGTTCCGGAAGAGCCARGEGAGCTCGTCGCCACCCACTTIGACCAAGGAGARGGCCATCGACTCTCGH
CGAGGTGETTCGAGAAGGCCCTCTTGAAGCCCCETATCGAGGTCGETTCCEGGAAGAGCCARAGGAGCTCGTCGCCACCCACTTGACCAAGGAGAAGGCCATCGACTCTCG
CEAGGTGTTCGAGARAGGCCCTCTTGAAGCCCCGTATCGAGGTCGGTTCCGGAAGAGCCARGGAGCTCGTCGCCACCCACTTGACCAAGGAGARGCECCATCGACTCTCH
CEAGGTGTTCGAGAAGGCCCTCTTGAAGCCCCGTATCGAGGTCGETTCCGGAAGAGCCARGGAGCTCGTCGCCACCCACTTGACCAAGGAGARGGCCATCGACTCTCGH
CGAGGTGTTCGAGARGGCCCTCTTGRAAGCCCCGTATCGAGGTCGGTTCCGGAAGAGCCARGGAGCTCGTCGCCACCCACTTGACCRAAGGAGAAGGCCATCGACTCTCH
CGAGGTGETTCGAGAAGGCCCTCTTGAAGCCCCETATCGAGGTCGETTCCEGGAAGAGCCARAGGAGCTCGTCGCCACCCACTTGACCAAGGAGAAGGCCATCGACTCTCG
CEAGCTGTTCCAGARAGGCCCTCTTCARAGCCCCCTATCGAGGTCEGTTCCGEGARAGAGCCARGGAGCTCGTCGCCACCCACTTGACCAACGGAGARGCCCATCGACTCTCH
CEAGGTGTTCGAGARGGCCCTCTTGAAGCCCCGTATCGAGGTCGGTTCCGGAAGAGCCARGEGAGCTCGTCGCCACCCACTTIGACCRAAGGAGARGGCCATCGACTCTCGH
CGAGGTGETTCGAGAAGGCCCTCTTGAAGCCCCETATCGAGGTCGETTCCEGGAAGAGCCARAGGAGCTCGTCGCCACCCACTTGACCAAGGAGAAGGCCATCGACTCTCG
CEAGGTGTTCGAGARAGGCCCTCTTGAAGCCCCGTATCGAGGTCGGTTCCGGAAGAGCCARGGAGCTCGTCGCCACCCACTTGACCAAGGAGARGCECCATCGACTCTCH
CGAGGTGTTCGAGARAGGCCCTCTTGAAGCCCCGTATCGAGGTCGETTCCGGAAGAGCCARAGEGAGCTCGTCGCCACCCACTTGACCAAGGAGARGGCCATCGACTCTCH




Variable numbers of tandem repeats
- VNTR hos P. perurans

EGAATATC A hAATAThAHAATATH A GAATATCAGARTATC ACT VNN ETNELVNELYNO CAATATCAGAATAT CAE GAGAATCTCAGAAT]
CAGAATATCAGAATATGAGAATATGAGAATATCAGAATATCAGAATCTGAGAAGATCAGAATATCAGAATATCAGAATATGAGAATCTCAGAAT

100 * 120 * 140 * 160 * 180
———GAATATCA———GAATATCA———GAATATCA———GAATATCA———GAATATCA———GAATATCA———GAATATCA———GAATATCA——
AT GAGAATATCA GAATATCA GAATATCA GAATATCA GAATATCA GAATATCA GAATATCA GAATATCA

* 200 * 220 * 240 260 * 280
R GCAAGAGGAGAATGTGAGAATATGAGAATATGAAAATATGAAAATATGAGACTAT CClERVNWNNOINE VN WNNON C 1\ A T A G C AE) VNN NOTNEN VN2
GAAGAGGAGAATGTGAGAATATGAGAATATGAAAATATGARAATATGAGACTATCCGAATATCAGAATATCACAATAGCAGAATATCAGAATA

[ ACAAACCAGTTCCCCTGTGAARAAGGGGGAAGGGAAAGAAACAAAAGARATACC
ACAAACCAGTTCCCCTGTGAARAAGGGGGAAGGGAAAGAAACAAAAGARATACC

1140 * 1160 * 1180
eV GAGGA ‘———GAGGAA———GAGGAAE———GAGGAA———GAGGAA———
TAGAAGAGGARAARA GAGGAA GAGGARAA GAGGAA GAGGAA

* 1200 * 1220 * 1240
GAGGAA---GAGGAA---GAGGAA---GAGGAA---GAGGAA---GAGGAA-——
GAGGAA GAGGAA GAGGAA GAGGAA GAGGAA GAGGAA

1260 1280
GAGGAA---GAGGAA---GAGGAA---GAGGAA---GAGGAA - - —[ef{env e e
GAGGAA GAGGAA GAGGAA GAGGAA GAGGAA GAGAAAGAG

1300 1320 1340
[AAAGAGAAACAGARAAGAGAAAGGCCATTAATTCATAACGCCATTATTATGATAA
AAAGAGAAACAGAAAGAGAAAGGCCATTAATTCATAACGCCATTATTATGATAA

1360 1380 1400
[AAGETNEERVARAGAGAAAGAGAAAGAGAAAGAGAAAGAGAAACAGAAAGAGARAAT
AAGGAGGAAAAGAGAAAGAGARAGAGAAAGAGAAAGAGAAACAGARAGAGAAAT

1420 1440 14

AGAAAGAGAAAAAGAAAAAGAARRAAGAAAAAGAAAAAGAAAAACGAAAAAGARAA
AGAAAGAGAAAAAGAARAAGARAAAGAAAAAGAAAAAGAAAAAGAAAARAGARAA

AGAARAA

CCCCAGTGGGGAATTGAAAACAATGGTCCAGTTTCAGGTACTGAATCTGAGCT]
CCCCAGTGGGGAATTGAAAACAATGGTCCAGTTTCAGGTACTGAATCTGAGCT

540 560 580
TCTTGGAACGAATNNNNNNNNNNNNNNNNNNNNN AGAGATAAAGAAG
TCTTGGAACGAATNNNNNNNNNNNNNNNNNNNNNAGAGAAAGAGATAAAGAAG

600 620

GAGCTAGAGACAAAGATGAAAGAGCTAGAGAT AGAGAA AGAGAA

680
------

AGAGAA AGAGAA AGAGAA AGAGAA AGAGAA AGAGAA

700 120 740
RAGAGATAGAAAAAGAAAA ACAGAA AAAGAAACTCAGGTAC
AGAGATAGAAAAAGAAAAACAGAAACAGAAAGAGAAANRAGAAACTCAGGTAC

TGAAGAGGGGGA TATGAGAATATGAGAAT;?gAGTAATTGGATTGA‘
TGAAGAGGGGGAAGAGAATATGAGAATATGAGAATTTGAGTAATTGGATTGAA
800 820 840
AATTGGCTGCAAAAAGCTCACATTTGGCAACTGAAAATGGAACAAATCCCCAG
860 880 900

TGGGGAATTGAAAACACTGGTCCAGTTTCAGGTACTGAATATGAGCTTCTTGG
TGGGGAATTGAAAACACTGGTCCAGTTTCAGGTACTGAATATGAGCTTCTTGG
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Konklusjon
Virulens markgrer

NB:

Ingen genetiske virulensmarkgrer er pavist
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