Mitochondrial, Chloroplast and Bacterial ORFs Alignment
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----------------------------------------------------------------------------------------------- NTKCNYECLLDPE- | FRL
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EL KKSKSCGNVKPEGADKET- - LBCF- - - - - - - - - - -
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--------------------------------------------------------------------------------------------------------------------- NPPI GERMIPG- - - - - - - | BEKJF- - - EDFGP-
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-------------------------------------------------------------------------- MKPTNVAI LERI SKNSGENI DEVFTRLYRYLLRPC- | GNLYSNKGASTKCI L DBJ- - ABGF- - - - - - - - - - -
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SEGLPKTRNSYENREGVVLPFVYYNNI YCPLKKGI RERTLCFNFRLLSTSAGSPVCI KSNTNEKLLKLAKHCKKNFENGCI VDKL YRLVYDSAL YELAYKKLGASSERKF- EASSGENI NCAGI NI KPLODENHYP- - LVES- - - - - - - - - - -
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IGNKCAAKTTVITI NI TSRCPRDRTASVNL YNSVRRRSLHSSVNVKECSKSTLEVEVL DCCCEKLADEVKPAKVAKRVEVTTI ARKLLCCSKI ANCKYYNI LNVLADPN- FLI A CEl KEKCENMIRCYDKAT- - L
NTALCKEVFI ACEPTSRRLKSRKNLRTTEFNL CFNKEKRSVHSTSCVKEEGTCVETPLSLPRRTSSEKI HSI NLCEWNATELKREVEKCKNKDERYENLI CI | GSLS- Tl KLAYL MVKNNRGI SAKGVDCSS- - L
LMVPSRNVYESPRI NI KRFCYNAANKI SCRSKVI NCVVLETMENSNRRKSHEFEEL VVECCSL STRREPEI CHFSEREI NSKEGAPCSNEI CI TNCRLTKVI HCI ASL- KNI ESI KSKPGN&PSAN - -
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SDCI SNTKCREPSI Tl ALAKEL RCHLRVALELNLEVPKYHEI ANGLNRRLECCCAI VVREKLERVAVPSCNI RTI SSKAGCSAKRESECLI | VSTSPKDI NIVKAI ANVK- NL ELI KSNPCNMIKGANPET- - L
NECRSVI STPRCTLEKPSRVYDCARNVKDSEGRTVECENVPAEKAFFCCKERVECCCRAENGRL RKAEI FFFESI AKSAKATTKTKANKEESRPVTPPALERVEYEDI Y- NI CNLRAGYKRLKENVAPG- - - - - - - CF‘K- - - ADNTEK
-------------------------------------------------- NCNI NRYFSNI SSVE- - CKRKKAVCEASVASVPAVEVPLSCESSENFI GNPl SYTEI Y- DLCSLRLELEATKSSAAPG- - - L ICCRK- - - ANFSEA
PI ECTEEI PAVSHVLESCRI HVTCLLL THPRKRKAL CEHKATEKESKHLPYLCRFYSI SSTNSAPWCPKVEVSDYVRNGVEALVELVI SSFRRREVI YHCLSNYLKSNEI WSI AYCKLR PCSNNPqHCLl— -1 F- - - RKLCAL
NCTDHRTDKVWLEI CRKLN¥CWSKANPDCCWRCMAGVL TDL R- VL REAVCRVASNKCE! GVECNMIV- - - ERI RNR

--------------- NCRKLATWAATCPSLRI CRLLRLI TCPE- WLA RI L SSKCAHT- - CVNK- - - TMLCAR

R Rt R ettt NCRKLATWAATCPSLRI CRLLRLI TCPE- W.AEAARI [[IL SSKCAHI- - CVNK- - - TMLCAR
ST IMVKWNNI | WKNKEI WL YKLCRCI FNLSKMECVEKVFFI CKCLI KHENA- NELAVRKVIIC KI 8S- - - LTPCER
R IVCKVTCVNVKLKEI VL YRLCCKI FKESKECGCVNSVFLI CKCl | KHDFS- KFLAVRKVIICH Rl §N- - - LTPCER
e R R R e e taiely NSNTSLKTTAEVWNTI PVYRKLERSVYKLCKRI YCASCRECTKAVRKL CKIIL NRSWSE- KALAVRKVIFCCNCEKKA- - GVKS- - - LKPSAR
--- - LVMKKAEI LKRRLENPKPFLSVAVCTTCENLDCI CVNPNLKVWRDI CWKKVERYVFKLCHLI YKASSRCKI RKVRKYCKLLIEKSYCA- RLLAVRRVIICENCCGKKI- - Cl KS- - - LPPNCGR
R e R LR R R L R e R T NTVI VEVQVANYTSKTSFKTTVEVNAI PWCKLERKVFKL CKRI YKASCRECVKAVRCLC LE!SV’SA» KCLAVRRVIIC RGKa- - CRKN- - - LSPKAR
R e NACQVRNLKYRI FNAKLEGNRRTLRRLC LCSRHK- | LLSVRR! | NDCKI | - - KVLI - - - KBKNDR
R R e MNTVNVKSAVSPCVTCVYNSI CWKEI ENYVKKLRCRI YRAECFEGNKRKVRKL CRLVLRSKAN- LLLSI KRVIECI NCCKR- - :| BGI [BT- - - NTPECR
- MKRI KLKYRKLKRCCFI KVEKFNI €I CMVECHRVLENKCESI ACAKREENI VLVEKLAGEI VNSSF- ERAVAVCTVASSKESRS:- - - - - - - PCLSRESFKTNKNYVAM

--- - VKRI KLKYRKLKRCCFI KVEKFNI Gl BMWVECHRWLENKCESI ACAKREGNI VLVEKLACEI VNSSF- GRAVAVCTVASSKESRS- - - - - - - PCLSRESFKTNKNYVAM
e e R R L LTl NTECATTCKEASLLNECSWHSI NVRCCYREVRRL CARI VKATREGKHEKVKSL QW L THSHSGRAVAVRRVTENSCKRT- - :VBCQIV- - - SSPEVK
--- - - - - ERKCNTTCAACACGAL SEDSEEWHCI DWANCHREVRRLCTRI VKATCECRWEKVKAL QWL L THSFSCKALAVRRVTENCEKKI- - \I- - - ETPEKK
--- - NTVI ESAAKTLCAI ETCAPSHAERMAL CANVEL I KEDVKRL CARI AKATVECRWEKVKAL CHLL TRSHNEKNLAVKRVTENRCKRE- - CKI W- - - ATPAAK
- - - - MTAI GAKAANAGASSHEECI CCCTDVSCl EATVKRLCVRI AKATRECRWEKVKAL CRLL TRSHSCKNLAVKRVTENRCGKKI- - CEI W- - - TTPVAR
R et ENVKALNKKWNSI DVKTTRTFVSCL CCKMV/VAYKNNNWSEVFRL CCCLVHSFEGRAITAVRKVVSNECSKIT- - CKIIW- - - KKSCBK
R e ahn LR L L e P ENHFENNSI PYI | PENVHCI DWANVCSKVCYYCNNLAVAEL KECSEL VTKL CRNLVNSFA- GRALAVRAI TTNKGKNI- - CE| W- - - DTSI KK
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R M FYEl FQVSFYCNFLVEKSVRLLFKVCRRLFKVSYI HCKKNL YELCKLI FCSNCA- RLLAI REVIICL SFNKKI - - CKIRE- - - LNFLER
R e R VFNNNSSFI SWEKACLNVFRLCRRI YKSVCVECFSYTLRLCKLLLVSSSA- RLLAI RMVACKVVEKNL - - INKVS- - - LNFLEK
B e VI SFSLI NFSNNLSVDKVTNLI FKLCKRLFKVSYVYCRKKL YVLCKI | VCLNYS- RLLAI KLVNHSVFNENL - - VS- - - LNFYES
R R R FFVFYERYFKRLYTSNKESL YVECSLKFSFLI CKRLFKSI FVECLKTALALCKLI I NSNSS- RLLAI RYVIICI CVNRKNV- - =KNS- - - LTFVER

B FFI LSFNKLVFWNKSFVVVSNLCKKI FKSSYSNCFKRSKSFAL| LKSNAA- KYLAI RYVLCSNLCKKN- - CKIN- - - LSYLER
e e FLTSKI LSVWEKASSFI FKLCKRLFKSVYVHELCKI FSI CKLI LNSNSA- RLLAI REVIECI SYI KKI - - 2VECKIS- - - LTFLER
R R NTVKTVAVLADEVIGDL PWKKFCKNL YKL CHRI YKATKNECNSSAKRL CSLLI ESKSA- KLVAL RCVECLNRHKKI CNCS- - - FNFECC
--- - - - - MPPVEVTVSLVAVNCKFPTAETI | LSPECKPRMVPDSAKVSNASVAWTSAKSETLNERVLAPA- NLRRAYCRVVSNKEA- - Cl 1
R e R NCEARHQVPARAGRSEERCEEAL SEPEGSCEATCPRCCAGSTEPELLEAAL ARE- NLCRAVKRVKANKCA- -
------------------------- IVSKLLDKI L SRE- NVL NCVKSNKES- -
NCTTKKERNTHVSELLEKI SSRN- NNLEqm:VK KGS- -
-------------- IVLERI LSRE- NLI CALERVEKNKES- -
-------------------------- VKPAFSNCLFERVL GEC- NLSAAVKRVRANKCA- -
R e el VNLNSHRSPCCDSCECRSTVNNTSNEYNCI BHELNAKVL SNH- NI SAAVICHVKRNKCA- -
R e e VSLLCEVERCSL PVKETDVFCKRTEKVEHQWL SACEEERAL TRELNYKVCDL S- NLIJASLKCQVVKNECS- -
R R L VKNSKENCKLCTTSYKEGWSCEI RVELCNSTRAHSI STAFCRRKCCEKL YETNLLERI LDRG- NVNLAYKRVKSNKES- -
- - - - MPPVEVAVSLVTVNCKFPTAETVI PNPECKPRVIVPDSAKVPAASATVTNAEPDTLNERVLAPA- NLRRAYCRVVSNKCA- -
R MECRTAEASPCEKAVPRHECRNPRNVPACSACTPNASVTWTKAEPNTLIVERVL SPA- NLRI RRVVNNRCA- -

GMJ! - - - DEFPAW
NNS| - EEFNCFAK
IGVCV- - - KELRYW

B MLKRKKLRHNEYYCNCYNFDSL YACSANGCNFYELLDLNCSCE- NI RELAYRNI KRNTES CLTI - - - EDI NR-
B el NTVKVSNKKALRFNEYYDTCKI CCEL YCLSAEESHVFRCLIVSYI TCEE- NI LLAYRNI KSNKES KREI - - - | DVEGE-
ST eeiooosooooo-ooo----- VNENSKSAPKEKKLRHNEYYEI CPVLENLYCKATKENSFKNLNSI | | SCE- NI LLAYRNI KENKCS| NVNI - - - KNI EG-
B SLINPKNKNETLCVLEDLRHAEYYENCNTFCOLYAKSKNGD- | FTHLNDI | LSRE- NI LLAYRNI KANAGS | | - - - KDI GK-
B NTSESTTCKPERI EKR- RVQ KAVKANRCA- - =QIL- - - El FEKD
B el NKSEKPLPI TKR- WV! KLVKKCK- A- - ICCSL- - - EDFAGD
B i SSCNENEGAKERRYPADERECPAGNSEVKSAKPYNI ANG- TVWEAYCCVKANREA- - DEAI - - - AEFECN
B ety NTKIKAENI DKS- LVVSAYRRVKTSACA- - KQSL- - - ADFCKR
--- - MVYEEEKSECSL| VAAKCANNPKEAESVERRSEAKENAECPHVRRTCSRESNSCRL SRVREAAKCRKKERHAIALFHL L T- VEALEAAFL SL SRKAA- Gl RW- - - NDYAGN
B it VRFVCKI FKEVENVNTTELNPVEKVKSI PWRKLRKI VFRLCVRI FKACKNENTRLVRKLCKLLLSSKAAKLLA- | RQVIG- - LNTERKT- - :VECKKALEPSCR- - -
--- - - - NCTSI FHVEEVRHENL SSWECSVI AARYSEKHLAEKSNMI RHSVKASESVKNL PWKKFRRCL FRLCRRVFKAVCAGNKRKARFLCKL I LKSKAGRFLA- | RCl SC- - LI\ACKKT --------- 2l BCVKSLEFNGR- - -
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| \ | - REKDI
- - - - CTKWFCCTSSKLKSG j E]
CVFTETSI SENKGI i 2 |
.cox1l 2 ----N SYLNKLSKCI NTNM
.cox1l1 ----N SYLNKLCKHI NTNVFKFESP
.cox1l 1 ---- NVVYLNKLSNELGTEKFKFKPI
.cox2l 1 ----SLKVWAEKTI CELKDRSFCFKPS
.cox1l 1 ----SINEl KKTI ECLKDHSFCFKPA
cox1l 3
P. a.cox1l 4
M p. SSUI 1
P.a.cox1l1
N a.l2 KPK|
Na.ll RPCPA
L.I.11 ----SEEKIKKI | CSLKDETYYPCP
S.p.cobll1l ----SICVIDKI | CSLKSEEFNFTPE
V.1.cobll1 ----SREKLTKLSDSLRSEKFSFSPS|
P.li.coll3 ----NVCWLKSLSRCVESESYNPYL!
P.a.ND51 4 --------- AENLSEVI ECI | AELKDS
M p. ORF732 - - - KRRRPENASPHTI LPRVL
Mp.cox1l 2 ----- PEVFVCQVEEKLKKECFEFSPA
C.p. 11 ----DDYNIFVKTAGELKACKYNFKPS]
P.li.coll 2 ----SLRELCANSNDILSCRI KFSP
P.li.colll ----- CLAVWWVKASNNLKAGKKFSNA
N. c. cox1l1 ---- NLKFLEKI CRCLRDEKFEFPPA
M p. at p9l 1 - ALEKL SKEL RRCAYAPKP.
P.lu. - KLVALCAELI SC
M p. cox2l 2 --- - RCAVLECSES
S.me. |12 --- SEHRFLVCLCACLRSE
E.c.14 ----LAVELCI LRDELLSG
S.f.11 ----LAVELClI LRDELLSXHYCPLP,
P.p.LSU1 -------- NELVRN- | HVCG- NSCKI
P.p.LSU 2 ELVCN- | CI EN- KSCK
Csp.11 - LALVIN- - NKLNH- KVKA
T.sp. |11 LVEN- - LKSRYLKASP
N.sp. 14 -------
B.mrbcLll ------ MVLVEKLYKIVNI L
B.a.ll ------ SVRI
Os.petDI1 ------- NPH
S.o.petDl1 ------- IVATLECI TSNPH
Ec.15 - - FLAI NLLKRR
X fo1l
P.p.12
Rr.ll ------
P.li.LSU 1 ---YRAIACI REHLLEKSE
Pli.LSU2 --------
E. g. psbCl 4
L. b. pcbCl 4
A. |l .orf456
E.v. psbCl 4
E. m psbCl 4
E. d. pshCl 4
P.s.cpn60ll -------
P.p. 11 ----VKQYWPI LKARLNAG
S.me. 13 ----LRTSWPCI RERVLAG
S.p. 11 ----LRCNWRLTKELI KCR
S.ag. |11 ----LHCNVWRETKKLI KER
B.h.11 ----LHENWTSI RNEI | EG
A g.11 ---VRSENVKALKCCLVTE
S.ma. 12 ----LH - VWLEI KCCLLNG
Msp. 11 ----FSNNHCKLI ECLKEC!
C.a.l1 ----LKCNGKTLI ASI FNGI
P.a. Il ----VKQIWPTLKARLLAC
P.a.12 ----LK PSLRERLCTC
B.nme. 11 ----LSVSEVWSTI CRNFE
C.d. 11 ----ENPNCLVCYVCNRFNN
B.a.12 ----NECSYFLNEVKRRFC
E.f. 11 LPAETVVKKVRY! VAGSPH
S.me. 11 ----LAANLYKI WNRNSSE
B.j.11 ----LENHRYRLWNRLVSCG
R e.l1 ----LSKNLYKLWNRNPSG
E.c.12 ----LVCNLYKI WNRLSSG
S.ma. 11 ----NMKNNI TCLHRRLHCE!
N.sp. 11l -------
Nsp. 12 -------
ruler .......310.......




- RERLI'PI FKEE! - - DEPKEEYSI CKVESAGRLV- -

O. b. nadll 4 RI KEEW- - - - - ETSRVEL | RKCEHTI D- - - - - [EGECKEPYSVPHSVLL
A t.nadll 4 Rl KEEW--- - - Gl SRVFL | RKCEHTI D- - - RHRLI PI LKEEI - - CEPKFEYSI CKVFSAGRLV- - - - - GVERCPYSVPHSVLL
G m nadll 4 RI KEEW- - - - - GTSRVFL | RKCEHTI D- - - RHRLI PI FKEEI - - CEPKFFYSI HKVFSAGRLV- - - - - GGEKGPYSVPHSVLL
V.f.nadll 4 W KEEW- - - - - GTSRVF | RKCEHTI D- - - RHRLI PI FKEEI - - DEPKFEYSI HKVFSACGRLV- - - - - CCEKCPYSVPHSVLL
Z. m nadll 4 RI KEEW- - - - - ETSRVFL | RKCEHTI D- - - RHRFI SI LKEEI - - CESKFFYPECKCFSAGRLV- - - - - GGEKCGPCSVPNSVLL
T.a.nadll 4 Rl KEEW--- - - GTSRVFL | RKCEHTI D- - - RHRFI S| LKEEI - - SKFFYaCKKFSAGRLV- N - - - GGEKCPCSI PNSVLL
S.t.nadll 4 RI KEEW- - - - - ETSRRFL | RKCEHTI D- - - RHRLI Pl FKEEI - - CEPKFFYPI HKVFSAGRLV- - - - - - - - - - - - GGEKCF‘YSVF‘HSVLL
M p. cox1l1 ClI CLKW- - - - - TEASVFL | KRCENSND- - - - RHKLVFI LCKE- | EECRVNCLVHKLFTAGLVE- - CELCCPDF’LCCSVLSF’V‘
M p. cobll 3 DI KNRV- - TI N - - KKI'LIVSI LSET- | CENRLESELNGMWNAKI NC- - - - - - - - - - - - - VELECGPEG
M p. at pAl 1 El KCFW- - NLI' LNLLKCH- VABCRVECEL RKMLKARVI N- - FVLCEESTNTLC\/
M p. at pAl 2 CNCFEV- - - HHVLCAALEEC- | ABLRVI DEI RKNLNVKEGLN- - - - - - - - - - - - FCI CETL
S.c.cox1l 2 CCKNYN- - - ENNVLI NVLNER- | KEKEFNDLL YKLLRAGYVE- - - KNNNYHNTTLG
K. 1. cox1l 1 HCKNYN- - - ENVLI NVLNER- | KEKCGFI DLL YKLLRAGYVE- - - - - KHNNYHHTTLCI
S.c.cox1ll 1 EVRNNE-- - HCLI | KELKRY- | SEKGFI DLVYKLLRAGYI C- - - EKETYHKPNLELP
S. p. cox2l 1 EVRKVN- - - HHl LANLLEKE- VKEKNLI DLYVKLVRAGYVN- - - - - - NEVWCESNLGVP
S. p. cox1l 1 SI AGVK- - - LI SLLSNV- | NEKEFI CLCVIKAI RAGYVE- - VKNMNKKI CTI |
A. mcox1l 3 EVSKVN- - - LENFLREK- | EBCRFI CLFVKLVRAGYLE- - - - KEVSFESPLE
P. a. cox1l 4 Cl SKWN- - - HQVLI KI LEKK- | KECRFFOLLVKLFRAGYI C- - - - CEVKYNTYTGVP
M p. SSU 1 Cl RRWE- - - HHLLAGFI AEL- VI QRLLAL'V’KLVRA VN- - - CEKAEPHLLTGVP

P.a.cox1l1 TI RYWN- - - HHl LEKLLVKH- FCECRFI LYVWKMVKAGYVE- - - - FDKCKSSI | GVP

N. a. | 2 HVKAW- - - HCI LLKLLRKR- | CEERFI DLI' RENLKAGVNE- - - GRARTCTYS@E

N. a. I 1 Sl RAIW-- - HCVLVSLLEKR- | ABRRFVRLI RELLKAGYVE- - - CWFHKTYSE

L.1.11 Tl KREF- - - LI GLI NLK- I KEVKNSCLI YKFLKAGYLE- - - - N\VQYHKTYSE
S. p. cobll 1 SI FTNE- - - HCKLI ALLSSK- | KECRFI CLI RKALNAGYLT- - - - ENRYKYDI VG
V.1.cobll 1 SVSCEF-- - HSKLNVKLVESK- | TERREEINLI WKAL TAGYFE- - - - FKI ¥KSNI VG
P.li.coll3 EVKLTF-- RVLSTLLERR- | KEKEFNCLYVKMVVKVEYNS- - - - FEKI NCSCKE

VISRRGGEGCCKAAAAAALVSSG! - ERVLVNI | ENK- | RAECLD VAL KARRRE -
- - KQVLIGLNRRR- | NLVQKEN KITSLRA- - - - - - - === == - - - -

----------------- KVI LHKI SCK- VI H LELLCRAL KE- - - - PTSEQVI SLCEE
----------------- ISI | LKRI GAC- | %K LNLI SKYLEACHI D- - - - - - - - PKTEGTKVVLNYG
----------------- ISCl VKRI KCK- VECLPHI NLVKKI LCAGYI L-DLKKFCRKNACVFKPEV

................. ISKLVEFLKET- | TCEKILKLI RSELKAG¥I E-
................. CLLI KENESV- LRSKALCCLIVRKLLNAGYI D- -
................. I LLCI LRPL- VC- CPELELI SKLI KVEYVE- -

M
M
P
Pli. ENSNVAI E- Bl ARCFEDI D- - - - = === = === === o e e e o = CI LLGI LRRC- | KCCKHJl ALl KKSLKNPFEC-
N,
M
M

.COX21 2 TIRSDF------------- KKIN VPGNI NKLFEI UN- - - - - - - - - oo Gl LCHI VRRK- | RBKKLLKLI AGGLKAKI V- -
S.me. | 2 Yl RRAALPGKREE RRNRL%F’V‘VI BCERNIN- - - - - - - - - oo - HLLE- RVRKR- | GBRRVVRLVEL FLKAGVLT- - - - ECGFLRTCA
E.c.14 TVKLGL-------- DCEGETRERVWI ECBLSSMFETVH- - - - - - - - - - o ccceee oo o RLLVKAVRRR- | SEARENTLLVKEI KAGHI - - - - VELFRAASER
S.f.11 TVKLQL--- CCGETRGRWWI EGBLSSYFETVH- - - - - === === == m e oo oo - RLLNVKAVRRR- | ARFNTLngl KAGHID- - --------
P.p.LSUI 1 Al VKCL- - - -- CRKP% ZCRBNID- - - - -~ - - - - - - ISKLLEKLNTF- - - - PLERNGI NTWLKVGVLS- - - - - - [IFCCNKTEI | Pcs
P.p.LSUI 2 Al VKCL- - - - QGLPKHVLEABI ERCFENI D- - - - - - === == e e oo e e - ISKLI HEI NTF- - - - PLLREQVRAWLKACI LT- - - - - - GFKENI KEVI PEA
C.sp.11 AIFNSI--- - - RYSNKWLCABI SKCFBKI N- - - - = = = -« == oo e oo oo o EKLLTKI NTF- - - - PTNRRCI KAWLKAGVLD- - ----NGHESETTE
T.sp.11 I ¥CSIN--- - - KKP- KYVLEABI SKCFBRI N- - - - - = <<« c s e oo oo mmeem CALLRKVGRT- - - - PYRR- LI KQWLKSGVFD- - - - - - - - - - NKHESETNES
N.sp. 14 AIFNTP--- FKPKYVLCABI AKCFEKI D- - - - == = == === m oo e e oo o - INVLLSKLNTF- - - - PTI'SRQI RA\ALKACVI |:- -- FSEYALREKSI:HTTSNGV
B.mrbcLl 1 RVFNVL- - - - - - BVKSNENNNKPW LCAHI EGFFENI C- < < = - - - - - - o ccccaa e o GOl LEKLDN- - - - - FPAKKLI NR\ALKA ---------- Ol FSKTEK|
B.a.l1 NLFLKL---------- SRETNRAV FEGBFQGCFBNLN- - - - - - === - oo o e oo e | LSCI EGF- - - - PY- SNAI | |:- - -- NKTFYKTET
O 's.petDI1 RVLNGL--------- NNPLANYQYVVEI Bl KECVENI N- - - - - - - - - - - - mm oo | SQVIP- - - - - - FI PKKI LVA! LKC | E- -
S.0.petDl 1 RVLNGL- - - - - - - - - NNPLANYQYWVEI Bl KGCVENI N- - - - -« ==« oo oo oceeea oo ICFl SQVIP- - - - - - FI PKKI LWVAWLKCGYI E- -
E.c.15 GCFCVL--- BCERNI(S- - - - - --- - - - - - QULI'CNE- - - - - - - STCRQI L TRVL KAGY RE- - -- KGCLFPVI\S
X f.11 RCFRAL- - - - - - - - - - NEGHSAQW LEABI KCGCFBHI S- - - - - - === === o - oo mmcen - - ACAVISETEA
P.p.12 YCFI TL---------- AKRTSPVWLECGBI RECFEBNFN- - - - = - - == - - o s oo m e e o - - EGTLFATCA
Rr.11 CCFlTL----------ARRKSATWLECBI KSCFEEI S----------------------- | LEBN- - ----- PNVCKAI LRKWL CAGYVE- - - - ECTLFETRA
P.li.LSU 1 RIRFIL--- EAPRYI WCABI SKCFENI S- - - - - - - - - - - - mmmee e o VREN- - LCRKECELVEAVLKAP -- KCSKSYPSR
P.li.LSU 2 |LHLLL--- JEERNN- - ----------------oo - B
E. g. pstl 4 AILLNL--- B | CNESI FN- - - - -----c--cmcmncnnnn- DX | [
L. b. pcbCl 4 S| FLKL--- - NKGSYCLCGKRI LI | HFLNKVENFS- - - - - - - - === - - m o e e e -
A l.orf456 LILLNL--------BKFSFESKKRVLKLBLSCNFCI NN- - - - - - - oo oo e e oo
E.v. psbCl 4 LI YFNL- - - - - - - - NSSANGLCKRCLI iLKDCFI }—!N- R R E L LT - LLKKI | AP- - - - RSI KI SLNRLFSLCGFPI - -
E. m psbCl 4 VLLLNL--- - KNGSLPLCKRI NYFSLENRLVOCFD- - - - - - - - - - - - - - - - oo - - - - - FLYLVKKLRI F- - - - RTI KI €l FRLLKKNYSL- - ---------------
E. d. psbCl 4 SFFLNL--- - BADSFELCKRI LKLNLNKSLSFMN- - - = - = = = === oo mmem e o - - LVCKI | SP- - - - RSI KLEI FRSLKKEIl I L- -
P.s. Cpn60| 1 KIFCNL- - - - KSSSKEYKKSI LKLHI ENCCNKVD- - - - - - - === - - - oo oo - - BKKLLFFI LLP- - - - ETAKKFI RSSLKNCI LH- -
P.p.I1l RV\CVELBLEKFFERVI - HCI' LNVACI ERR- | EBKGALRLI RR¥LEAGVNS- -
S.nme. 13 - HCI LI CRLSKR- | SBRRVI RLI RAYLNSGI NC- -
S.p.l1 - GERLNVSLVHNI - | EBEGDIESLI RKYLHSCVI | - -
S.ag.11 - - CCRLNVSLVHNI - | GaESLI RKYFHSGVVI - -
B.h.I1 - - BCRLVRKLSSR- | LCLI RRYLQICVNE- - EG
Ag. Il - HCLLNTRLEGCK- VKEKRLLRLI KRYLRACFI C- - -- NQFKCESRV ) CCPL:
S.m.l2 - HENLINNRVERK- | KEKALVRLLEKYL RACI AE- - RETELVFESTKCEVPECCPL!
Msp. 11 - HERLMALLGRR- | SEKRVLKLI CKFLRSCI LI - - GCLENCRI S CSPL
Ca.ll - HCKLNALVARK- | KBKRVLKLI RLMLCSGVMI - -
P.all - HCI' LNACI ERR- | KEKCVLRLI RdLEACI NS- -
P.a. 12 - HCLLNCLLARG- VEBPRVRRLVRRYL EACVIVA-
B.me. 11 - HAKLI KCLWSLEI REKALLSI | SRLLKAEI | G-
Cdl1l IGKLVKCLWTVKI REKTFI SI LSRVMLKAEVKG- - - - - - - - - - - - -
B.a.l12 KLNVRCLWTLEI REKCLLVI | RKI LKAPVCNV-
Ef.l1 - HSSKLI KCI WANGI REKHLI FI LKRI LKAPI KN- -
Snme.ll CLLLKAVRKE- VKCNWALL¥I ERWL TAPIVEK- -
B.j.11 ELLNRAVYRH- [TKADW RL!I ERWLKAPVEN- -
Re.ll - HGLLNKAVRTH- | REDW LLCI ERVRVAPFET- -
Ec.12 - HELI NKAVDKH- NPARWKLNI CRWLTAPNVNV- -
S.m. |1 - HEVLI REEHR- | GBRRVI RLI RKWL TAGISE- -
N.sp. 11 - HKFLNGSVGLPKAAKGE - - - - - FWAI KAGVR- -
N.sp. 12 FLFSNL- - - - - - - - §SKAKRI SKRVI ELBI EKCFERI N- - - - - - - - - - - - e e ISHI VENLI APKGI KLEI -
ruler .......460.......470.......480.......490.......500.......510.......520....... 530....... 540.......
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KRPFVEPPSSAL AAFLNKPSSLLCAAFLI ESAG- - FS|
KRPFVFEPPSSALAVFL
KTPFVFPPSSAL AAFL
KTPFVEPPSSALAAFL
KTPFVEPPS- - LAAFL
KTPFVEPPSAAL AAFL
KTPFVEHPSSALAAFLNKPSSLLCAAFFI EAAG- - FT!
ELSR- - - - SRKRR- - V- - - DKR- - T- TRTPRTKA-
- - ELEK- - - ESPRHRRANPVYECLL Yl PKNSVNCNVEPA- -
KHG- - V- PSEKI PNKVNVSERRKLLTL-

----HYCR---L-- - LI NPEWKEVSRVR- ACEKEGLSC

- NEEN- - - TENVSNRERNPI YNSLSSKI ¥RC- - - K-
- NEEN- - - TCSNSNRSRNPI 'YNCLSSKI RRC- - - K-
KKCH- PIRYKKLSRMI - AKA- - - -

RLLT- KI NEESKKKNPCTKLI RS-
- - - LSLDSE- ST- SK RFKPYRLLEA- KI - NYI MCLERKNGSL TNE-

- DH- SSDSK- Sl - SK- - VNPKMNVSYSNKL S- KL NK (CCT- KEPA
- - K- NSSEKB- FI - SK- - VNPVI VK¥S: LS— RL- NCEYCTT- KCKE:
- VKYTTT- - GAL- SK- - NNPI YL R Y- KLV- KS K- A- SS- -
EFNEKLKEE- KHTSKN | CSRI -
AFE- - - KG R- - NPEYRRLACRI AKR- - RERL
GFC- - - KCG PCARRI RNRL- SYV- - RRTV
ESPERI T- - PEYRELHNEI
CPI| - ARKRIFSESRHLHYLN.
ITLKAR- - - K.

E!TK.VR\/- --AC
ElDK- --@ KPK- - VNPYYNKLCNVKN- KT- LC- WA
CGRRRA- - VNPESKELV‘RCSAALI
Rl NPENKLLITRHVNAN-
RVWNPAYKRLLARRE- R-
1 KANLEYRKLRYCI K- K-
RRKS- - PCYRKI CYELS- KPSLK- V
KRS- - IVALIVNNKCRY VRS- KG-

PNY- NVCNNRPASAE. L NI HSKCKAFFKYYTEL EGAITKNITK
PQUNVEDERSYVKECCNRK C-- j

RCN- NNWA|
RCN- NNWA|
CEYYNNVA|
CCFNNNLA
GEN- KNLA

| KHNR:
NL- GRKETRS- - WLLRKGE- - KVRKA- - R- L
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- SEKARKDRVYWN
- S RKCRVYVN

[YCKRKGLLI
'YCKRKGLLI
[YCKRKGLLI
'YCKRKGLLI
'YCKRRGPLI
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'YCKRKGPLI

- - - - SGREEKVKN
- - - - TLPGVKAKN
-~~~ TLPGCKSEN

----- FPKRCGAM
------ KSSSCSK
------ KSSSCSK
------ KRTVKGR

RA
-------- SSKST
- - SSSSTAGRKLK
HLYKKSKETSWSP




Q b. nadll 4 ELECEAI LVI RRLARKLAPLKTG- - TFI B- | LLLGI VEAVELLI El - CKRI AHFLCSELNLGVESA- ESIITI AA- - - --RSTVEFLEGIVIR- - - - - - - -
A.t.nadll 4 ELCCEAI LVI RELARKCAPLKTH- - YLI B- | CYA LLLCI VEAVELLI El - CKRI AHFLCSELNLWESA- ESTTI AA- - - --RSTVEFLCIVIR- - - - - - - -
G m nadll 4 ELCCEARLVI RCLARKLAPFKKN- HYFI B- | CYVI LLLCI VEGAVELLI El - CKRI AHFLCSCELNLWESA- ESTTI AA- - - --RSTVEFPCIVIR- - - - - - - -
V. f.nad1l 4 ELGGEARLVI RSERCGLARKLAPFKI KTHYFI K- | GYVRYABBLLLGI VGAVELLI El - CKRI AHFLGSGLNLWGSA- GSTTI AA- - - - - STVEFPGNWMI W- - - - - - - -
Z. m nadll 4 ELCGCEAI L RCLARKLAPFKSHS- LLI B- | LLLCI VEGAVFLLI El - CKRI THFLCSELNLWESA- ESTTI AA- - - --RSTVEFPGIVIR- - - - - - - -
T.a. nad1l 4 ELGGEAI LVI RGL ARKLAPFKSHS- LLI B- | OYA LLLGI VEAVFLLI El - CKRI THELGSGLNLWGSA- GSTTI AA- - - - - RSTVEFPGIVI R- - - - - - - -
S.t.nadll 4 ELCGCEAI LVI RCLARKPSPLKTY- - YLI B- | FYA LLLCI VESVELLI El - CKRI AHFLCSCLNLWESA- ESTTI AA- - - - RSAVEFLCIVIR- - - - - - - -
M p.coxll1l RRK-------- AARCLSP- - - TCRKDP- - ARYV FLLCI AGPRELVATV- KSRI VCFVNSELHLELTEE- S| SHI SA- - - - - - ESVKFLEMELI K- - - - - - - -
Mp. cobll 3 LKI--- \CRYABBI L NAVSGSKALAREV- NERVSRFLKCVLHLEI N RLGH- - - - - VVEEKATFLGMRLL- - - - - - - -
M p. at pAl 1 ROLR- - \ FI VEVCCDKAFAKDE- ATSI SNFI KSSVHFEVSEYI KSBK- - - - - - oo me e PFLCFHLSVELLGPSV
Mp.atpAl2 ------ AARKEI KR- YI - - YHPA- - - NI K- | av FLVGI EGPKCL SKTI - RGEl NCFLGS- - ALHLEI K- - KDNLVH- - - - - ARSCWREI GFCI G- - - - - - - -
S.c.cox1l 2 RDHY---------- CRNNME- - SCKS- - - - FKR- AYFVI I | | GVMESHNDCKNI - LNDI NNFLKENLENSI NMB- - K8VI KH- - - - - - SKEGVSFLEYCVK- - - - - - - -
K. I.cox1l1 RDHY-- - - - CRNLG- - SCKN- - - - FKR- ACFVI | | | GYMGSHCOCKNI - LNDVNNFLKENLENSI NMB- - KSI | KH- - - - - - SKECGVSFLGYCVK- - - - - - - -
S.c.coxll 1 RAKE-- \ I LI GVLESKNCCKM - KRCLNNFLNS- LELTINEE- - KIILI TC- - - - - ATETPARFLGYNI S- - - - - - - -
S.p.cox2l 1 RDEN-- TG NRF VI Gl | GSKALAEKI - KAEVSENLKNRLL| SLSEE- - KIKI TH- - - - - LTSKKANYLGFCI F- - - - - - - -
S. p. cox1l 1 RNKL-- G VRYABEFLI Gl NGKRTLALGL- KSEI NEFLTNTLKLTNSVE- - KIKVTN- - - - - KCCYALFLGAEl H- - - - - - - -
A m cox1l 3 RNKI - - Vi LVGI | GPRELAVSL- KEM ASFLAGELKI TLSPE- - KIKI SH- - - - - FGKCL] SFLGUNLR- - - - - - - -
P. a.cox1l4 RNKL-- VI Gl | GDGELVAKI - KEECKAFLRCI LKLELSEE- - KTKI TN- - - - -1 TEKEVRFLGVCI K- - - - - - - -
Mp.SSUL ------ G G TG VI GVTGPKALAVG - KEEVSTFLGEKLKLSLGAE- - KTRI TN- - - - - LSRSEALFLGILI S--------
P.a.COX1l1 RATN--------- PS LI GVAGSSETARAI - KERI AAYLKD! LKLELSME- - KTLI TN- - - - - ASECKAYFLGTEl G- --- - - - -
N.a. 12 | NTLSKCMN- - E- ABBFL| CVI CSKCCAREV- FAEVRTFLTEVLALTVSEE- - KSEI RK- - - - - - ASCEIKFLCYEVR- - - - - - - -

N. a. | 1 | GRLKAER- - LAVPASCA- - - FCPN- FI | GYTGSKSEARCI - NEEVRTYLSCHLKLAVSAE- - KSCI HK- - - - - - ASCGARFLGYEVR- - - - - - - -

L.1.11 RKRL--------- PTL- PC- - TSCTN V- FI | SVKESKEDCCWI - KEQLKLFI HNKLKNELSEE- - KILI TH- - - - - - SSCPARFLGYDI R- - - - - - - -

S. p. cobll 1 PNKI HG- - | GSNK- | VAVNGSYTQEKE - LAKI TCFCSS- | GLTVSPT- - KIKI TN- - - - - SYTCKI LFLGINI S- - - - - - - -
V.i.cobll1 QN - - PSI OFE- - - SES- - - - FKR- | | Gl REIREGAKYI - LTKVREFCTS- | CLELSEH- - KTKLTS- - - - - LHSCPI LFLGISI S- - -- - - - -
P.li.coll3 - - PSADP- - - LCPN- - - - KR FLI Gl | GSKTDGI CL- | KELKEFLHE! LKLDLNLT- - KEKLTH- - - - = = = = =« o e e e e e e e NSEKPYFLGIVWK- - - - - - - -
P. a. ND5I 4 - - PYYK-T- - LCPS- - - - FKK- L V| GVRGSKEDCNI L- LEKI El FFKDCKLNI GGASS- - RASSSF- - - = = = = == = = = w o m e e o - - ELVPKTLSSITTNAKKVLELDIVI F- - - - - - - -
M p. ORF732 G- LGH-P-- -G RFABBFLI GVI GPRALAERI - RELVTRFI EVRLKLRLTLE- - PGKKKIIGI FCI IKNKKI PFLGYLI S- - - - - - - -
M p. cox1l 2 - - PSKDP- - - LCPY- - - FVI LVSGIRLENFAI - GASLCNFLERSLRLELSLE- - KEVVSH- - - - - - = = == - m e e e e n ANKGEHELGTYCK- - - - - - - -
Cp.l1 - - RSI DA- - - FCPN- - - - FRR- L a FVVFI SEGSSKDAL FI - RNNLKDYLKVNCGLELNVE- - - - LATEKWKFLGAELS- - - - - - - -
P.li.coll2 --PSKSI - - - ECPC- - - - FKR- L RI 'WRLVSGSL SCSRLI| - RERVSRKLRE- LCGLELNME- - - - LREGKCRFLCI CFF- - - - - - - -
P.li.colll - - PSKDP- - - VCPE- - - - FRR- F FVI Gl TGPKKDCEEV- RNKLREFLTKI LALELSME- - .- FNCEC. TELGIRI S- - - - - - - -
N. c. cox1l1 PSVT- - - - - KCE- ABDBFI | GVEGSHKTAVAI - LEKVGSFVTNGLELRLNPE- - SV[:PVKFL [ O
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