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TTGGGCECGCAAGEGACEGATCAAGAGATCAAAGACCTGATAGATCCTTCOGGEGAAGTTTTCCTCAAGCCCATETTCAAGGGEGCLEGTTGGEAAGAAGGGTAAGGEEGGTETCETGGGECGGGECAAGGACETGAGECACGECATGEAAGAGAAGCEGEGGETCTATTTCGCCCAGCACTTCCACAACAATACCCTGAGCAAGGCEGAAGGEGTTACATTEGAGGCAGEGGTGEACGECAAGTACGAGATCTACTTCTCCATCACCGACAGTA

-

TTGGGGCCGGAAGCGAGCGATCAAGAGATCAAAGACCTGATAGATCGTTGCGGCGAAGTTTTCGTCAAGCCCATCTTCAAGGGCGGCGTTGGCAAGAAGGGTAAGGCCGGTCTGCTGGGCCGGGCCAAGGACCTGAGCCACGCCATGCAAGAGAAGGCGCGGCTCTATTTCGCCGAGCACTTCCACAACAATACCCTGAGCAAGGCCGAAGGCGTTACATTCGAGGGAGCGGTGCCGGCCAAGTACGAGATCTACTTCTCCATCACCGACAGTA
NG PEEM A s D QEENT K[ DEEITI D R C/GEENVIFIVIK PIINF KIG GIVIG K K G K A GENENENG R A K DFElS H ARIMIQNNK A REEY F ANSH FH N N THES K ABNGIVIT FENG AIVIP A K v BNTI Y F SEINTID S

TTGGGGCCGGAAGCGAGCGATCAAGAGATCAAAGACCTGATAGATCGTTGCGGCGAAGTTTTCGTCAAGCCCATCTTCAAGGGCGGCGTTGGCAAGAAGGGTAAGGCCGGTCTGCTGGGCCGGGCCAAGGACCTGAGCCACGCCATGCAAGAGAAGGCGCGGCTCTATTTCGCCGAGCACTTCCACAACAATACCCTGAGCAAGGCCGAAGGCGTTACATTCGAGGGAGCGGTGCCGGCCAAGTACGAGATCTACTTCTCCATCACCGACAGTA
fENG P EEMA SD QNENTIKIDEETID R C/GENENVIFRVEK PEINF KIG GIVIG K K G K AGNENENG R A KIDFE S H ANMIQMNENK A RBEY F ANNHFIH N N THES K ABNGIVIT FBENG AIVIP A K Y BENTIIY F sSEINTID S

MG AAGATEARH G G GATIG BG MIAE G GE G CAAABTEENG CATATN GIEG G SINEEEEe ¢ GIEEGAGATAT TGGGGCCGGAAGCGAGCGATCAAGAGATCAAAGACCTGATAGATCGTTGCGGCGAAGTTTTCGTCAAGCCCATCTTCAAGGGCGGCGTTGGCAAGAAGGGTAAGGCCGGTCTGCTGGGCCGGGCCAAGGACCTGAGCCACGCCATGCAAGAGAAGGCGCGGCTCTATTTCGCCGAGCACTTCCACAACAATACCCTGAGCAAGGCCGAAGGCGTTACATTCGAGGGAGCGGTGCCGGCCAAGTACGAGATCTACTTCTCCATCACCGACAGTA
IMEN TN T GEMER Y G A KFEEWEID IV G F P R SEENT NG PEENA S/D QENENT K DEENI D R C/ GEENVIF[VIK PIINF KI!G GIVIG K KIG K A GEEWEIG R A K DFEIS H ANMIQEENK A REENY F ANEMH FH N N THEIS K ANENG (VT FEENG A[VIP A K YNNI Y F sIIITID S

3%0 36|0 3|70 38|0 3?0 4(|)0 4]|.0 4|20 4|30 4110 4|50 46|0 47|0 4|80 4?0 SOIO 5}0 52|0 530 540 550 560 570 580 590 600 610 6|20 63|0 6‘;}0 6|50 6€|30 6|70 62|30
GGG GAGE GIBG ABCATIEATEATIOAGTIEATEATG GE G GUAT GG ATIATIAGAG GA Il GEBEEEG G AGAA GATH GEEAG EATEEGIIE GATEETGTEATE G G GOTGAAGG G T GITE G ITEAATG EAH A GEG BEIIC G GOMEEEAGTIGAGEIIGATI - - - -~ - -~ -~~~ = f= == -o ot o oo ool de oo d ol GTICG @O GUGABTTEAAGG GITEETTEGACG AUGAT GATECEAAEG TEGATEGTET GGG

GTGGCCTGCGACTTCAAGGGTTCCTTCGACGACGATGATCCCAACGTCGATCGTCTGGG
[ViA CfD'F K G S F[D D D D P NJVID RFEG

CGGAGTTCCGAGCGCCGACCATCACCATCACTCACCACGGCGGCATGGATATAGAGGAGTTGCCCCCGGAGAAGATTGCCAGCATCCCCTTCGATCCTCTCACCGGGCTGAAGGGTTTTGTCGTTTCCAATGCACTGAAGCGCCTTGGCGCTCCCAGT GAGCTGAT CAGIEEEG NG GIGEA CAAGENG BEEAAG BN G G CATENGC TACEATAAGTARLG G BATG AGTAGEET G GAG Blic AATIEE CATIEEG BATIG ATC BEEAAE G GG ARAG G AE GBI G GIBEEGG TG G CCTGCGACTTCAAGGGTTCCTTCGACGACGATGATCCCAACGTCGATCGTCTGGG
THEEEF R A P TFINTEINTH H G GEMID T NENNENNEN P P WEN K FID A s I P F (D P WEN TIGHNENK G FEVIIVAS N AN K REFSG A P s EEENmTI]S P N EE POK BEW W CDTEEN Y CHON Y (G EME T T NEUMENSEN NP TET R EMENME P ON G K G R EEMTVI P FVEA CIDIF K IG S F DD DD PINIVID REEG

CGGAGTTCCGAGCGCCGACCATCACCATCACTCACCACGGCGGCATGGATATAGAGGAGTTGCCCCCGGAGAAGATTGCCAGCATCCCCTTCGATCCTCTCACCGGGCTGAAGGGTTTTGTCGTTTCCAATGCACTGAAGCGCCTTGGCGCTCCCAGTGAGCTGAT CAGEEEGENG GG EACAAEENG BEEAAG EIEN G G CATENG NATEATAAGNALG G BATG AGTAGEEN G GAG G AATIEE CAMEEG BATG ANG SEEAAE G GG AAAG G AE G G GIEEEG G TGGCCTGCGACTTCAAGGGTTCCTTCGACGACGATGATCCCAACGTCGATCGTCTGGG
THEEF R A P THEINTEIN TIH HIG GNMND  I'NENNENNCY P P MEN K BIN A S EIN P F DI P JNENT/ GHNENK G FEVAIVES N ANNK RBEG A P s EENINS P N FES P K BEN W D EEN Y (H N Y [GEMN T T FCONENSEN N P IIN R EMIEME P N G K G REENVIPIVIA CID F K G S FID D D D P NIVID RFNG

CGGAGTTCCGAGCGCCGACCATCACCATCACTCACCACGGCGGCATGGATATAGAGGAGTTGCCCCCGGAGAAGATTGCCAGCATCCCCTTCGATCCTCTCACCGGGCTGAAGGGTTTTGTCGTTTCCAATGCACTGAAGCGCCTTGGCGCTCCCAGTGAGCTGATC

THEENF R A P TEINTEDI TIH H G GEMID 'T'NENNENTEN P P WNEN KIEINA SPETNP FID PREENT GENENK G FIVIVIS N ANEBNK REEG A P s BRI
I putative citryl-CoA synthetase large subunit 3
690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
GETGECAGAT GATICT GGATACCETCCA GETACTECAG ITTC GAGIEA G GAG G TGAACTIE GET GIEG CACETACCA G G GECAG TECGACGT GTTCE GTCGC TEAATIGAA GIEG G GEAG GATAACE GECAT GACETTEG G EGGEG GG GEEAATGEEET GG GALECAALTIGET G GGAGATG OGGECACCATICTIECTCEGAGTTAGGEGGTAACCCG CCCTACCEEAAGATG CACGACATICA GECG TATEGTTTACAAATATTG G G GAA GEAGTECAACG T GETETTCATCATEG G UG GEAAGGECAACAATACC GATATETATG AGACETTEE GEGECATCGEGGATCEG

GCTGCCAGATGATCTGGATACCTCCAGCTACTCCAGTTTCGAGCAGGAGGTGAACTCGCTGCGCACCTACCAGGGCCAGTCCGACGTGTTCGTCGTCAATGAAGCGGGCAGCATAACCGCCATGACCTTCGGCGGCGGGGCCAACGCCCTGGTGACCGAACTGCTGGGAGACGCGGCCACCATCTCCTCCGACTTCGGCGGTAACCCGCCCTACGCCAAGATGCACGACATCAGCCGTATCGTTTACAAATATTGGCTGAAGCAGTCCAACGTGCTCTTCATCATCGGCGGCAAGGCCAACAATACCGATATCTATGAGACCTTCCGCGCCATGGCGGATGCG
BB P D DEEND T S S Y S S FEENQEENV N SEER T Y!Q G Q@ S/DIVIFIVIVINENA G SIINT AIMIT F[G G G A N A IV TEENONEG DA A TS S/IDFIG G N P P Y A KEMEH DII'S RIIIVIY K Y WHEEK Q@ S NIVEEF[I'I'G G K A N N TIDII'Y BEMT F R AIMEA'D A
JATP citrate lyase, alpha subunit - partial

GCTGCCAGATGATCTGGATACCTCCAGCTACTCCAGTTTCGAGCAGGAGGTGAACTCGCTGCGCACCTACCAGGGCCAGTCCGACGTGTTCGTCGTCAATGAAGCGGGCAGCATAACCGCCATGACCTTCGGCGGCGGGGCCAACGCCCTGGTGACCGAACTGCTGGGAGACGCGGCCACCATCTCCTCCGACTTCGGCGGTAACCCGCCCTACGCCAAGATGCACGACATCAGCCGTATCGTTTACAAATATTGGCTGAAGCAGTCCAACGTGCTCTTCATCATCGGCGGCAAGGCCAACAATACCGATATCTATGAGACCTTCCGCGCCATGGCGGATGCG
B P DEED T S s v s s FEENQENVIN sSEER T YIQ G Q SIDIVIFIVIVINENAG S SIIT AEMET F G G G A N ARSIV T EENIENENG DA A THEINS SIDIFIG G N P P Y A KEMEH DIIIS REIEVIY K Y WHE KIQ S NIVIEEFIINING G K AN N TIDIINY BEMT F R AJMEAID A

W

JATP citrate lyase, alpha subunit

GCTGCCAGATGATCTGGATACCTCCAGCTACTCCAGTTTCGAGCAGGAGGTGAACTCGCTGCGCACCTACCAGGGCCAGTCCGACGTGTTCGTCGTCAATGAAGCGGGCAGCATAACCGCCATGACCTTCGGCGGCGGGGCCAACGCCCTGGTGACCGAACTGCTGGGAGACGCGGCCACCATCTCCTCCGACTTCGGCGGTAACCCGCCCTACGCCAAGATGCACGACATCAGCCGTATCGTTTACAAATATTGGCTGAAGCAGTCCAACGTGCTCTTCATCATCGGCGGCAAGGCCAACAATACCGATATCTATGAGACCTTCCGCGCCATGGCGGATGCG
P DDEED T S s Y S S FNENQEENVIN SEER T YIQ GIQ SIDIVIFIVEVINNNAG SIINT AEMET F G G G A N A STV T EENTEENGID A A THEINS SIDIFIG G N P P Y A KEMEHDIINS RFITEVI Y K Y WHE KIQ s NIVINEFIITING G K AN N TIDFITY NEMT F R AJMEAID A

W

JATP citrate lyase, alpha subunit

GTGACCGAACTGCTGGGAGACGCGGCCACCATCTCCTCCGACTTCGGCGGTAACCCGCCCTACGCCAAGATGCACGACATCAGCCGTATCGTTTACAAATATTGGCTGAAGCAGTCCAACGTGCTCTTCATCATCGGCGGCAAGGCCAACAATACCGATATCTATGAGACCTTCCGCGCCATGGCGGATGCG

[V TEERNEWEN G D A A T[T S S/D F G G N P P Y A KIMIH D IT/S R[I'V]Y K Y WHENEK Q S NVEEF[I I G G KA NN T[DIT|/YMNET F R AIMIA'D A
¢ putative citryl-CoA synthetase large subunit 3
1

1030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1371
TTGECGGACCATTTCAACGETCATGGIECECACCEEGETETACCTGGIGGTGGGAAGGGCEGGECECAATGCTAATECGEGGEATGGGETATAT GEAGGATACCLT GGATGECTTGGCEATTCCTTACCAGATGTTACGETTCGACTCEGECATGAGTGAGGTGGTICAACTTICGCECAGGEGGECAACGATTGGATIGACACAGGGEGGEEGECACACCATAGCE- AAAAAACT GGCTATETCCTGA

TTGCGGGACCATTTCAACGCTCATGGCCCGACCCCGCTCTACGTGGTGGTGGGAAGGGGCGGCCCCAACGTAATCCGCGGCATGGGCTATATGCAGGATACCCTGGATGCCTTGGGCATTCCTTACCAGATGTTCGGCTTCGACTCCGCCATGAGTGAGGTGGTCAACTTCGCCCAGGCGGCCAACGATTGGATGACACAGGGCGGCCGCGACACCATCGCC AAAAAACTGGGTATCTCCTGA
fEOR'D H F N A/H G P T PEYIV V.V GR GG P NVMIT R GIMIG Y@IMIQ D THEEND AFENG I P Y QWMIF G F[D S AIM]ISHEENY V. N F A Q A A ND WIIT Q G G RID T[T A-K Kil¢ciT s N
JATP citrate lyase, alpha subunit - partial >

TTGCGGGACCATTTCAACGCTCATGGCCCGACCCCGCTCTACGTGGTGGTGGGAAGGGGCGGCCCCAACGTAATCCGCGGCATGGGCTATATGCAGGATACCCTGGATGCCTTGGGCATTCCTTACCAGATGTTCGGCTTCGACTCCGCCATGAGTGAGGTGGTCAACTTCGCCCAGGCGGCCAACGATTGGATGACACAGGGCGGCCGCGACACCATCGCCEAAAAAACTGGGTATCTCCTGAGAGEEG IEAAGATATIEATAAA G BATNNIEE G CAEANG G EEG G NATAAA G CEEG NG MAATAAL GAG GG AATEAAAATEAR CEATEEC BAAGC GRGIAG
PER R D H F N A/H G P T PHEEJY[IV VIV G R G G P NIVII'R GIMIG YFEMIQ D THEEND APFENG I|/P Y QEMIF G F[D S AQIMISHEENV V. NF AQ A A ND WEJT/Q G G R!D TFEIIA K K TIG YPEOWEIR AV Q DI H K A F PIDEMJA G T K G RIVII'T REENP K SEMIH P Q G VI

N

JATP citrate lyase, alpha subunit >

4

TTGCGGGACCATTTCAACGCTCATGGCCCGACCCCGCTCTACGTGGTGGTGGGAAGGGGCGGCCCCAACGTAATCCGCGGCATGGGCTATATGCAGGATACCCTGGATGCCTTGGGCATTCCTTACCAGATGTTCGGCTTCGACTCCGCCATGAGTGAGGTGGTCAACTTCGCCCAGGCGGCCAACGATTGGATGACACAGGGCGGCCGCGACACCATCGCC AAAAAACTGGGTATCTCCTGA
PES R UDOCHIF N ATHIG P T PN Y VEIVEVEG R G G P NIVIITI R GEMEG YEMIEQ D THEID ANENGHINIP Y[QEMEF G F[DIS ANMISEENVIEVINF AIQ A A ND WEMETIQ G G RID THEIIA-K KENGIIs KN

N

JATP citrate lyase, alpha subunit >

V

TTGCGGGACCATTTCAACGCTCATGGCCCGACCCCGCTCTACGTGGTGGTGGGAAGGGGCGGCCCCAACGTAATCCGCGGCATGGGCTATATGCAGGATACCCTGGATGCCTTGGGCATTCCTTACCAGATGTTCGGCTTCGACTCCGCCATGAGTGAGGTGGTCAACTTCGICCAGGCGGCCAACGATTGGATGACACAGGGCGGCCGCGACACCATCGCC AAAAAACTG
PEN R D H F N A[H G P T PPN YIVIIVIVIG RIG G P NJIVAIII R GEMEG Y@EVMNQ D THEND ANNGIINP Y QEMEF G F[D S ANME S EENVIVIN FENQ A A NDIWEMETIQ G G RID TEINA-K Kpm
{putative citryl-CoA synthetase large subunit 3
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-G_G-GGIG-G-G_GIGGG_G-GG-GG_G-G-GGG-GIG_GGIGGIGIGIG-G-G_GIGIG_GGIGG_G-GIGG-G_GGGIG-GG_G-G-G-G_GGIG_GG_G_GIGG-GIGG-G-G-G-GG-GIG_GIGGIGGIGG_G-G-GG

ATGCATCCGCAAGGTGTAGCCGCCTTTCCCCACTACTACGTGGGCATCAACTCTCTGTCGGAACTGGCCA CCAAAGATGACCGGGTCTGTGTCCTCAACATCACCGGTGGTGAGAGCCGTACCGTAACCCCTGTGAGCCACATCTACTCCGGCGGCAATATCGTCTGTGGAACCGCCCCCGGGCGCTCCGGCTCCAAGATGAAGA CCGCCATCGGTGAAATCCCGGTCTA CGACAA CGTGGCCGAGGCCGTTGACGACGGCTGTGAATTCAATGTGGCGGTGGTCTATCTACCGCCGTCTGG
P A A F P Y Y S S A T K R CivEm NI T S R T T P S Y S G G NIIT VvV C T A PIGR S G S KEMEK T Al cgEElT P Y D NIV A AV D D G C F A Y P P SIG

ATGCATCCGCAAGGTGTAGCCGCCTTTCCCCACTACTACGTGGGCATCAACTCTCTGTCGGAACTGGCCACCAAAGATGACCGGGTCTGTGTCCTCAACATCACCGGTGGTGAGAGCCGTACCGTAACCCCTGTGAGCCACATCTACTCCGGCGGCAATATCGTCTGTGGAACCGCCCCCGGGCGCTCCGGCTCCAAGATGAAGACCGCCATCGGTGAAATCCCGGTCTACGACAACGTGGCCGAGGCCGTTGACGACGGCTGTGAATTCAATGTGGCGGTGGTCTATCTACCGCCGTCTGG
PIQ GIVIA A F P Y Y S S A T K R CivVEm NI 7T S R T T P S Y S G G NI VI C T A PIG R SIG S KEMEK T AIIl GEENTI P NIV A AV D D G C F A Y P P SIG

ATGCATCCGCAAGGTGTAGCCGCCTTTCCCCACTACTACGTGGGCATCAACTCTCTGTCGGAACTGGCCACCAAAGATGACCGGGTCTGTGTCCTCAACATCACCGGTGGTGAGAGCCGTACCGTAACCCCTGTGAGCCACATCTACTCCGGCGGCAATATCGTCTGTGGAACCGCCCCCGGGCGCTCCGGCTCCAAGATGAAGACCGCCATCGGTGAAATCCCGGTCTACGACAACGTGGCCGAGGCCGTTGACGACGGCTGTGAATTCAATGTGGCGGTGGTCTATCTACCGCCGTCTGG

EMIH PQ GIWVTA A F PIH Y YINEGIEIIN S W s BENWIN A T KD D RIEVE CIVANEN NTIN TG GMEN s R THIVA T PIWI SIHEITY S G G NIOIWWE CIG T A PIG R SIG S KEMEK T AN GEEN'T PIVIY (D' NIV A MENATVID D G CHBENF NIWIAWWIVIYBMEP P sIG
|ATP citrate lyase, beta subupit
310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[EGTGECGTGAEGGGGT GATECGA GGEGGT GEGGGTEAAICCCCAATCT GAAAAA GATIC GTCATCCTCAICE GA GAA GGT GIEE G GTAIEGT GAIC GECE GIE GTICATCLT GIE GIECATE G GECA GAT GICAE G GEATE GATATETTC G GIEGECAAICT GTETT G GEET G GIEE GAM GECCACAACCATATICC GIATIE G GEG GEGIEETT GG GE G GIEA GIE GECEE G GA G GA GTETET GETIECCC G GETECGT GCECATCTACTCCAAICTCC GGTAACTTCACCACCACCATT GEGGTETACCET GCETACEGECGGTT

CGTGCGTGACGGGGTGATCGAGGCGGTGCGGGTCAACCCCAATCTGAAAAAGATCGTCATCCTCACCGAGAAGGTGCCGGTACGTGACGCCCGCGTCATCCGCGCCATCGGCCAGATGCACGGCATCGATATCTTCGGCGCCAACTGTCTTGGCCTGGCCGACGCCCACAACCATATCCGCATCGGCGGCGCCTTGGGCGGCAGCGCCCCGGAGGAGTCTCTGCTCCCCGGCTCCGTGGCCATCTACTCCAACTCCGGTAACTTCACCACCACCATTGCGGTCTACCTGGCTACCGCCGGTT
A IVIRIV N P NFER K KT Vv T80T K VT PIVIRID A R R A F G A N CFERGFERA D A'H N HII R A S A P S PG SIMIAININY S N S'G N F T T TEImAIV YN A T A G

CGTGCGTGACGGGGTGATCGAGGCGGTGCGGGTCAACCCCAATCTGAAAAAGATCGTCATCCTCACCGAGAAGGTGCCGGTACGTGACGCCCGCGTCATCCGCGCCATCGGCCAGATGCACGGCATCGATATCTTCGGCGCCAACTGTCTTGGCCTGGCCGACGCCCACAACCATATCCGCATCGGCGGCGCCTTGGGCGGCAGCGCCCCGGAGGAGTCTCTGCTCCCCGGCTCCGTGGCCATCTACTCCAACTCCGGTAACTTCACCACCACCATTGCGGTCTACCTGGCTACCGCCGGTT
[IVI R D G IVIIIMEN A VI R VO N P NN K K CITFVETIWEN 7 MEM K 'V PIVIR DA RIVIITNR ANIN G QEMIH GIIND I FIG A N CHWM GEINA D AH N HIIURITING G AFING G S A PHENNEN s P G SIMIAMINY S N SIG N F T T TEIMAINNIYEEHA T A G

CGTGCGTGACGGGGTGATCCGAGGCGGTGCGGGTCAACCCCAATCTGAAAAACATCGTCATCCTCACCGAGAAGGTGCCGGTACGTGACGCCCGCGTCATCCGCGCCATCGGCCAGATGCACGGCATCGATATCTTCGGCGCCAACTGTCTTGGCCTGGCCGACGCCCACAACCATATCCGCATCGGCGGCGCCTTGGGCGGCAGCGCCCCGCGAGGAGTCTCTGCTCCCCGGCTCCGTGGCCATCTACTCCAACTCCGGTAACTTCACCACCACCATTGCGGTCTACCTGGCTACCGCCGGTT

[IVI R D GIVIIT'MEN A VIR EVAN P NFE K K OTOOVEIT WS 7T HEN K AV PEVIR D A RIVITTN R AT G QEMEH GII'DI" F G A N CHEM GEE A D AH N HITMRIING G AFMNG G S A P HENNEN s MWW P G SIVIAIMTIY S N SIG N F T T TEImAINIYBEEA T A G
_ATPcitrate lyase, beta subunit
610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900

GGGGEA GEAICA GTETCETTETEETECGGEAA GGATCTETATATECATTACTCE GEGEA GGA GT GCAGETAT GEATTECACAAT GAT GATE GETEEAAA GEE CEGGT GAT GTAT GTICGAAEA G GEGGETATTAT GA GEGT GATETEGAATTEGA GAA GEE G GT GATEGEGT GEGT GGT GG GEEGET G GAA GGEAAAAET GAIGEAA G GECT GEGGTEAL GEE G GEGEEATE GEE G GTTEE G T GAIGAAT GEE GTE GECAA G GAA GA GT GGTTEAT GGA GAA GTTEGGEGTEGAC CECATETTE

GGGGCAGCACAGTCTCCTTCTCCTCCGGCAAGGATCTCTACATCCACTACTCCGCGCAGGAGTGGACCTACGCATTCCACAACGATGACCGCTCCAAAGCCGCGGTGATGTATGTCGAACCAGGCGGCTACTATGAGCGTGATCTCGAATTCGAGAAGCCGGTGATCGCGTGCGTGGTGGGCCGCTGGAAGGCAAAA CTGACCAAGGCCTGCGGTCACGCCGGCGCCATCGCCGGTTCCGGTGACAATGCCGTCGCCAAGGAAGAGTGGTTCATGGAGAAGTTCGGCGTCGACGCCATCTTC
W G s TIWES F S S G K/ DEEYFINH v s A QEEW T Y A FIH N'D D R S K A AIVENMIY VEEEP G G Y YBNSRIDUIWNEN FBENK PIVETNA COVEVEG R W K A KEIT K A C G H A GAMMA G S G D N AMVIA KBENNESy FEVINENK F GOVID AMICF

GGGGCAGCACAGTCTCCTTCTCCTCCGGCAAGGATCTCTACATCCACTACTCCGCGCAGGAGTGGACCTACGCATTCCACAACGATGACCGCTCCAAAGCCGCGGTGATGTATGTCGAACCAGGCGGCTACTATGAGCGTGATCTCGAATTCGAGAAGCCGGTGATCGCGTGCGTGGTGGGCCGCTGGAAGGCAAAACTGACCAAGGCCTGCGGTCACGCCGGCGCCATCGCCGGTTCCGGTGACAATGCCGTCGCCAAGGAAGAGTGGTTCATGGAGAAGTTCGGCGTCGACGCCATCTTC
W'G s TIViS F S S'G K DFEYI"H Y S A QEENwW T Y A F/H N D DR S K A AIVEM Y VEENP G G Y YNENR DUVLNENFMENK PIVII'A CIVIVIG R W K A KFERT K A C/GHA GAIT'A G S G D N AIVIA KNENNESwW FFVMIENK F GIVID AITIF

GGGGCAGCACAGTCTCCTTCTCCTCCGGCAAGGATCTCTACATCCACTACTCCGCGCAGGAGTGGACCTACGCATTCCACAACGATGACCGCTCCAAAGCCGCGGTCGATGTATGTCGAACCAGGCGGCTACTATGAGCGTGATCTCGAATTCGAGAAGCCGGTGATCGCGTGCGTGGTGGGCCGCTGGAA GGCAAAA CTGA CCAABIGCCTGCGGTCACGCCGGCGCCATCGCCGGTTCCGGTGACAATGCCGTCGCCAAGGAAGAGTGGTTCATGGAGAAGTTCGGCGTCGACGCCATCTTC

W G s TEVIS F S S'G K DEEY[IIT'H Y S A/QEENW T Y A FIH N'D D R S K A AIVEMIY VEENP G G Y YMNENR 'DFINEN FBENK PIVIT'A CIVEVMIG R W K A KFEEIT K A C/G'H A GAIT'A G S'G D N AIMWVIA KNENNENw FEVMINENK FIGIVID AIILF
_ATP citrate lyase, beta subunit
910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200

AGECEEGCACAACECE GTET GETEE GA GAAA G GEGEA GTEGT G GTEAATATT GECEACATEEE G GEE GECAT GATE GEE G GAT G GA GAA G GA G GE GECAAATET GAETTE GAATEEGT G G GEGACETETEEETEAA G GET G GTTIEA GEAACAICTEA G G GAATIE GATET GEE G GATCATET GAATEE GEE G GT G GTIGA G GEGAT G GEEEEETAITAAL GA GIEA GATE GIEE G GEETICA GE GA GEAA G G G GEATIE GTETTTEL GE GTCA GAGEAT GAA G GAT GEETET G GEGETTECAT CAT

ACCCCGGACAACCCCGTCTGCTCCGAGAAAGGCGCAGTCGTGGTCAACATTGCCCACATCCCGGCCGCCATGACCGCCGTGATGGAGAAGCGAGGCGCCAAACCTGACTTCGAACCCGTGGGCGACCTCTCCCTCAAGTGCTGGTTCAGCAACACTCAGGGAATCGACCTGCCGGATCACCTGAATCCGCCGGTGGTAGAGGCGATGGCCCCCTAMAA CGAGCAGATCGCCGGCCTCAGCGAGCAAGTGGGCATCGTCTTTCCGCGTCAGACCATGAAGGACGCCTCTGGCGCTTCCATCAT
T PID N PIVAC SHEEMK G ATVEVEVINIITA HITO P A ABMET A CVINMINEN K R G A K P'D FEENPIVIG DN SMMK C W F S N T/Q GUFIUDNMNPID HMNEN P PIVIVINENANNA P Y NNENQUITA GWIN SMHENQVIGIIVEF P RIQ TEMEK ™D A S G A s BV

ACCCCGGACAACCCCGTCTGCTCCGAGAAAGGCGCAGTCGTGGTCAACATTGCCCACATCCCGGCCGCCATGACCGCCGTGA TGGA GAAGCGA GGCGCCAAA CCTGACTTCGAACCCGTGGGCGA CCTCTCCCTCAAGTGCTGGTTCAGCAACACTCAGGGAATCGA CCTGCCGGATCACCTGAATCCGCCGGTGGT-GAGGCGATGGCCCCCTA-AACGAGCAGATCGCCGGCCTCAGCGAGCAAGTGGGCATCGTCTTTCCGCGTCAGA CCATGAAGGACGCCTCTGGCGCTTCCATGAT
T PID N PIVIC SEENK G AV V.V NIT'A HI'P A AIMIT ATVIMEEIK R G A K P/D FHNENPIV G DNl SHINK C W F S N T Q G'I'DFEIPID HEENEN P PIW V-FR R W P P -K R ADRURPIQRA S G HRIFIS A S'D HBNGRFIW R F
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T PID N PIVIC SEEEMK G AIVV VI NIT'A HTlP A APME T AVIMENK R'G A K P/D FEENPIV G DN SsPmK C W F SN T Q G'I' DM PID HFEEEN P PIVIVEENAIMIA P Y NBENQ'I'A GV sEENQVIGII'"VIF PR Q TEMEK D A SIG A s M
JATP citrate lyase, beta subunit

wW

1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510
GGAICCCCAA GAICECA G GT GAIECA GA GTECAT G GEACCA GIE GT GIET GGAIE GECTCCAICCCAICA GTTTC GAA GA GAAICET G GIT GIEA GA GIEET GATCL GIE GA GTAICEC G GAT GA GAAT G GEAICA GECCT G GECAAIC GTIE GECET GAAIE GECT T GTCEAAIEEA G GEG G GEA GIEATE G GECT G GIE G GETAIE G GAIE GIEETECC GT GA G GIE G GGIEAATCA GECCCAATCAICE GIE GETA G GAICE GIEE GTIE GECAT G GT GG GIECCAAA G GA GG G GAG GECTIECE CIEAAL GCT CIECACCACCAT GAT GGAGE

GGA CCCCAAGACCCAGGTGACCAGAGTCCATGGCACCAGCGTGCTGGACGCCTCCACCCACAGTTTCGAA GAGAACCTGGTGCAGAGCCTGATCCGCGAGTACCCGGATGA GAATGGCA CAGCCCTGGCCAACGTCGCCCTGAACGCCTTCGTCAACCAGGCGGGCAGCATCGGCCTGGCGGCTACGGACGCCTCCCGTGAGGCGGGCAA CAGCCCCAA CACCGCGCTAGCGA CCGCCGTCGCCATGGTGGGCCCAAAGGAGGTGGAGGCCTCCCGCAACGCTGCCACCACCATGATGGAGC
Bpp K TIQIVAIT RIVIH G T SIVEEND A S TIH S FNENNEN NFENVIQ SHINT RMEENY P DEEEN G T AFINA NIVIAFEN A FIVEN'Q A G ST GEEWA A TID A S REEMA G N S PN T AFEA T AIVIABEYVIG P KEENVEEEA S R N A A T T EVESMINEN
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GGACCCCAAGACCCAGGTGACCAGAGTCCATGGCACCAGCGTGCTGGACGCCTCCACCCACAGTTTCGAAGAGAACCTGGTGCAGAGCCTGATCCGCGAGTACCCGGATGAGAATGGCACAGCCCTGGCCAACGTCGCCCTGAACGCCTTCGTCAA CCAGGCGGGCAGCATCGGCCTGGCGGCTACGGACGCCTCCCGTGAGGCGGGCAACAGCCCCAA CACCGCGCTAGCGACCGCCGTCGCCATGGTGGGCCCAAAGGAGGTGGAGGCCTCCCGCAACGCTGCCACCACCATGATGGAGC
G PIQ'DIPIG'DQ S P WIH QR A G RIFEEH PIQ F R RBEPIG ABNPrPID P RIVIPI (KN

JATP citrate lyase, beta subunit - partial >

GGACCCCAAGACCCAGGTGACCAGAGTCCATGGCACCAGCGTGCTGGACGCCTCCACCCACAGTTTCGAAGAGAACCTGGTGCAGAGCCTGATCCGCGAGTACCCGGATGAGAATGGCACAGCCCTGGCCAACGTCGCCCTGAACGCCTTCGTCAACCAGGCGGGCAGCATCGGCCTGGCGGCTACGGACGCCTCCCGTGAGGCGGGCAACAGCCCCAACACCGCGCTAGCGACCGCCGTCGCCATGGTGGGCCCAAAGGAGGTGGAGGCCTCCCGCAACGCTGCCACCACCATGATGGAGC
BFD P K T/IQVIT RIVIH G T SIVEIED A S TI/H S FHEEE NNV Q@ ST REEEY P DEEEN G T AFINA NIV AN A FIWM N Q AG ST GEHA A TIDA S REENEA G N S P NTAINNA TAWNV AIMIV G P KEENVEENIA S R N A A T TIEVMEVIEER
JATP citrate lyase, beta subunit

W

1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710 1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810
T GTTCAA GAAA GIEA GGIEATC GAA GATCE GAICE GAICAICCA GIE GECGATATICTET GA GIEA GET G GAA GEE CICT GAIGEC GTC GATCTTC GTETCC GAICAAIC GEET GT GAAC GIC GGAAICE GIECAT GIET G GEC GIEEATE GA G GEAE G GG GIEGECAA GTEGATCTTTATC CATTTICTT GAA G GIECCTC GEE GAAAA G GIEE GGIE G GAIGAT GTTE G G GAICA GG G GTIECT G GEEGETATTAICC GT GCATET G GECT G GAA GEC GIET GAT GE GIEAA GIE GTETCTCC GCCAICCACTATICA GEAICCAT GECT

TGTTCAAGAAAGCAGGCATCGAAGATCCGACCGACACCAGCGCCGATATCTCTGAGCAGCTGGAAGCCGCTCGACCCGTCGATCTTCGTCTCCGACAACGCCTGTGAACGCGGAACCGCCATGCTGGCCGCCATCGAGGCACGGGGCGCCAAGTCGATCTTTATCGATTTCTTGAAGGCCCTCGCCCGAAAAGGCCGGCGGACATGTTCGTGCGACAGGTGGTCCTGGCCGCTATTACCGTGCATCTGGCCTGGAAGCCGCTGATGCGCAAGCGTCTCTCCGCCACCACTATCAGCACCATGCCT
N F K K A/GITEEND P TID T S AIDIT SHEN QUWINMEN A A'D P SIETNFIVISID N A CEENR G T ANMITENI A ATTEMENA R G A K SETN FIEI'D FHEEIK AN ABENK A G G HIVIR G QIVIVEEA AN TV HEEA w K PHEEMIR K REES A T THEIN S T7HEME P

JATP citrate lyase, beta subunit
TGTTCAAGAAAGCAGGCATCGAAGATCCGACCGACACCAGCGCCGATATCTCTGAGCAGCTGGAAGCCGCTGACCCGTCGATCTTCGTCTCCGACAACGCCTGTGAACGCGGAACCGCCATGCTGGCCGCCATCGAGGCACGGGGCGCCAAGTCGATCTTTATCGATTTCTTGAAGGCCCTCGCCGAAAAGGCCGGCGGACATGTTCGTGGACAGGTGGTCCTGGCCGCTATTACCGTGCATCTGGCCTGGAAGCCGCTGATGCGCAAGCGTCTCTCCGCCACCACTATCAGCACCATGCCT

TGTTCAAGAAAGCAGGCATCGAAGATCCGACCCGACACCAGCGCCCGATATCTCTGAGCAGCTGGAAGCCGCTGACCCGTCGATCTTCGTCTCCGACAACGCCTGTGAACGCGGAACCGCCATGCTGGCCGCCATCGAGGCACGGGGCGCCAAGTCGATCTTTATCGATTTCTTGAAGGCCCTCGCCGAAAAGGCCGGCGGACATGTTCGTGGACAGGTGGTCCTGGCCGCTATTACCGTGCATCTGGCCTGGAAGCCGCTGATGCGCAAGCGTCTCTCCGCCACCACTATCAGCACCATGCCT
gF K K A/G/'INMEED P TI/D T S AD I SEEMNQFL"MEN A A' D P SIT FIV SID N A CHBEER G T AIMIFEN A AIBMENEA R G A K SIT'FII D FIERK ANIMNAMENK A G G H VR G Q'V VIIHA AT TIV HFEF A W K PIFIMMIR K RFEEES A T TII|Ss THEMIP
ATP citrate lyase, beta subunit

dl

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920 1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110
TGGEACTTEEGEATETTCA GEAEEET GATEGGETEEGEEGEEGGEGGEGETEA GEA GEGT GAA GGEA GETTETATA GEGTE GEE GAICA GE GAEETAAT GA GEG GIET G GA GETTEAIGE GA GATGE GEECAIEET G GEGET GET G G GEAATCEGEEE GAAT GCA GA G GEGET GTAT GEETTETEE CT GET GETA G G GET GATCATETECAAIC G GEEEE G GEACEATETET GECEA GG GEGEEAA GG GEGEGGTEA GEGEE AT G GTEEEGA GGEEEE G GAAT GG GT GEA GGTCAAGAAA GGETATAT

TGGCACTTCCGCATCTTCAGCACCCTGATCGGCTCCGCCGCCGGCGGCGCTCAGCAGCGTGAAGGCAGCTTCTATAGCGTCGCCGACAGCGACCTAATGAGCGGCTGGAGCTTCACCGAGACCGCCCACCTGGCGCTGCTGGGCAATCGCCCGAATGCAGAGGCGCTGTACGCCTTCTCCGTGCTGCTAGGGCTGATCATCTCCAACGGCCCCGGCACCATCTCTGCCCAGGGCGCCAAGGGCGCGGTCAGCGCCGACGGTCCCGAGGCCCCGGAACGGGTGCAGGTCAACAAAGGCTATAT
WIH F RIIT"F S THII G S A A'G G A Q Q REENG S F Y SIWMA'D S'DFIMYS G W S F THENT A HFMAPMIING NI R P N AERANMEY A F SV GMIT"T'S N G PIG TS AQ G A K G AIVIS AN'D G PEENA PEERRIVIQWIN K G Y
JATP citrate lyase, beta subunit

Wl

TGGCACTTCCGCATCTTCAGCACCCTGATCGGCTCCGCCGCCGGCGGCGCTCAGCAGCGTGAAGGCAGCTTCTATAGCGTCGCCGACAGCGACCTAATGAGCGGCTGGAGCTTCACCGAGACCGCCCACCTGGCGCTGCTGGGCAATCGCCCGAATGCACGAGGCGCTGTACGCCTTCTCCGTGCTGCTAGGGCTGATCATCTCCAACGGCCCCGGCACCATCTCTGCCCAGGGCGCCAAGGGCGCGGTCAGCGCCCGACGGTCCCGAGGCCCCGGAACGGGTGCAGGTCAACAAAGGCTATAT

TGGCACTTCCGCATCTTCAGCACCCTGATCGGCTCCGCCGCCGGCGGCGCTCAGCAGCGTGAAGGCAGCTTCTATAGCGTCGCCGACAGCGACCTAATGAGCGGCTGGAGCTTCACCGAGACCGCCCACCTGGCGCTGCTGGGCAATCGCCCGAATGCAGAGGCGCTGTACGCCTTCTCCGTGCTGCTAGGGCTGATCATCTCCAACGGCCCCGGCACCATCTCTGCCCAGGGCGCCAAGGGCGCGGTCAGCGCCGACGGTCCCGAGGCCCCGGAACGGGTGCAGGTCAACAAAGGCTATAT
WIH F RIFI" F S THII G S A A'G G A Q Q REENG S F Y SIWVA'D S'DFIMYS G W S F THENT A HFMAPMNG N R P NAMERANEY A F SV GMWITI"S N G PIG TFII"NS A'Q G A K'G AIVIS AN'D G PEENA PEERRIVIQWIN K I G Y
JATP citrate lyase, beta subunit

Wl

2,120 2,130 2,140 2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240 2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350 2,360 2,370 2,380 2,390 2,400 2,410
ECGTTTCCTCACCCATAICEGGTTTC GECCACGGIEGGIEAAL G CETTT GA G CECATCGECTTECTALT GGAICE GETTCE GEGAICTET G GTET GA GT GAIGECT G GEGAIC GAA G GECAIE G GIECTA GA GIET G GIEE G GIEAT G GICCAC G GATTAC GIECAA G GEATAICAA G GE GTATAA GAICCAA G GECAA G GIEGGAA G GEAAICETCTECTAC GCCAA GATICCCET GEGT GAAICCAICCC G GT GTTCAA GAAICAA G GAIG GTEAACTAIC GATICCEC GEGA G GT GTTE GTCAAC GACTT GTTCAA GEA GEGEG

CGGTTTCCTCACCCATACCGGTTTCGCCCACGGCGGCAACGGCTTTGAGGCCATCGCCTTCCTACTGGACCGCTTCCGCGACTCTGGTCTGAGTGACCCCGGCGACGAAGGCCACGGCCTAGAGCTGGCCGGCATGGCCACGGATTACGCCAAGGCATACAAGGCGTATAAGACCAAGGCCAAGGCGGAAGGCAACCTCTCCTACGCCAAGATCCCCTGCGTGAACCACCCGGTGTTCAAGAACAAGGAGGTCAACTACGATCCCCGCGAGGTGTTCGTCAACGACTTGTTCAAGCAGCGCG
G FER T/H T/G F A'H G G N G FEENA'T' A FPmmD R F RID S G s'D P G DEENG H GI@EERII" A GEMEA TID 'Y A K A Y K A Y K T K A K ABBEG NP S Y A KIT'P CIM N H PIVIF K N KMEV N Y/D P RBERV FIV N DFEMF K 'Q R
JATP citrate lyase, beta subunit

CGGTTTCCTCACCCAT

wW

ACCGGTTTCGCCCACGGCGGCAACGGCTTTGAGGCCATCGCCTTCCTACTGGACCGCTTCCGCGACTCTGGTCTGAGTGACCCCGGCGACGAAGGCCACGGCCTAGAGCTGGCCGGCATGGCCACGGATTACGCCAAGGCATACAAGGCGTATAAGACCAAGGCCAAGGCGGAAGGCAACCTCTCCTACGCCAAGATCCCCTGCGTGAACCACCCGGTGTTCAAGAACAAGGAGGTCAACTACGATCCCCGCGAGGTGTTCGTCAACGACTTGTTCAAGCAGCGCG
PfMEA TID Y A K A Y K A Y K T K A K AMNG NFEYNS Y A KIIT'P CIVM N'H PIVMIF K N KMEMENV N Y!D P REENV FIVO N DFEN F K 'Q R
[ ATP citrate lyase, beta subunit - partial 3

CGGTTTCCTCACCCATACCGGTTTCGCCCACGGCGGCAACGGCTTTGAGGCCATCGCCTTCCTACTGGACCGCTTCCGCGACTCTGGTCTGAGTGACCCCGGCGACGAAGGCCACGGCCTAGAGCTGGCCGGCATGGCCACGGATTACGCCAAGGCATACAAGGCGTATAAGACCAAGGCCAAGGCGGAAGGCAACCTCTCCTACGCCAAGATCCCCTGCGTGAACCACCCGGTGTTCAAGAACAAGGAGGTCAACTACGATCCCCGCGAGGTGTTCGTCAACGACTTGTTCAAGCAGCGCG
G FER T/H T/G F AT/H G G N G FEER AT A FPmmD R F RI/D S ' G s'D P/ G DEENG H GP@EERIN A GEMEA TIDIY A K A Y K A Y K T K A K ABBEG NP S Y A KFfI"P CIVMIN H PIVIF K N KMEERV'N YD P REERV FIVI N DFM F K 'Q R
JATP citrate lyase, beta subunit 3

2,420 2,430 2,440 2,450 2,460 2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560 2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670 2,680 2,690 2,700 2,710 2,718
GCAGETACAAC GTCTTCCAT GA GTTCTAICCAT GAACT GGTICGAA GECET GTTCAA GAICE G GEGTICA GECGTAAICGTCTALT GEGTCAAIL GT G GAC GIEE GT GATIE GEG GT GATTCTAICT GAA GAT GET GT GGE G GECTTAT GG GAT G GA GA GATCA GEGAIE GE GAICCAT GGAATICT GEC CECTTCACCAC GTTCET GTTT G GEC GCAT GATE G GETEC GEC GE G GA GATC GAT GACCATAICCAAICE GIE G GEC GAAATAT G GATAIE GEG GAICAIEC G CIEATECC GET GTTECTAT GTTTCCTA G

GCAGCTACAACGTCTTCCACGAGTTCTACCATGAACTGGTCGAAGCCCTGTTCAAGA CCGGCGTCAGCCGTAACGTCTACTGCGTCAACGTGGACGCCGTGATCGCGGTGATTCTACTGAAGATGCTGTGGCGGCCTTACGCGGATGGAGAGATCAGCGACGCGACCATGGAATCTGCCGCCTTCACCACGTTCCTGTTTGGCCGCATGATCGGCTCCGCCGCGGAGATCGATGA CCATACCAACCGCGGCCGAAATATGGATACGCGGACACCGGCATCCCGCTGTTCCTATGTTTCCTAG
G S Y NIV F/HEEN F v HEERINV BEN A M F K T/GIVIS R NIWIY CIV NIV D AIVIT AV T KV w R P Y AID GEENNT S'D A THIWIEEN S A A F T T FEMF GRIMIT G S A ABBET DD H T NUR' GR NBMED TR T PA SR CSYWWN sEKa
JATP citrate lyase, beta subunit

U

GCAGCTACAACGTCTTCCACGAGTTCTACCATAAACTGGTCGAAGCCCTGTTCAAGACCGGCGTCAGCCGTAACGTCTACTGCGTCAACGTGGACGCCGTGATCGCGGTGATTCTACTGAAGATGCTGTGGCGGCCTTACGCGGATGGAGAGATCAGCGACGCGGCCATGGAATCTGCCGCCTTCACCACGTTCCTGTTTGGCCGCATGATCGGCTCCGCCGCGGAGATCGATGACCATACCAACCGCGGCCGAAATATGGATACGCGGACACCGGCATCCCGCTGTTCCTATGTTTCCTAG
G S Y NIV FIHEEN F Y'H KFEmVEEN AN F K TIGIVIS R NIVIY CIVM NIV D AIVIT AV T/ K PME"wWw R P Y AID GEENT s'D A APWEEN s A A F T T FIWF GRIMIT GS A ABENETI DDHTNU R GR NFMID TR TPASRUCSYWN sEK
JATP citrate lyase, beta subunit - partial

GCAGCTACAACGTCTTCCACGAGTTCTACCATGAACTGGTCGAAGCCCTGTTCAAGACCGGCGTCAGCCGTAACGTCTACTGCGTCAACGTGGACGCCGTGATCGCGGTGATTCTACTGAAGATGCTGTGGCGGCCTTACGCGGATGGAGAGATCAGCGACGCGACCATGGAATCTGCCGCCTTCACCACGTTCCTGTTTGGCCGCATGATCGGCTCCGCCGCGGAGATCGATGACCATACCAACCGCGGCCGAAATATGGATACGCGGACACCGGCATCCCGCTGTTCCTATGTTTCCTAG
G S Y NIV F/HEEN F Y/ HEERINV BEN A F K TIGIVI S R NIVIY CIVI NIV D AIVI'T AV T KMl w R P Y A'D GEENNT S'D A THPVMYMEN S A A F T T FEWMF/ G RIMIT' G S A ABBMTIT D D H TN R GR NBMED TR T PA SR CS YV sEHK
JATP citrate lyase, beta subunit

|
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATIGAAGEETTTGAATTTGACGGAGAAAATCCTGETECATGCACTTGGNGGATGAGAATIGAGETGEEAGEGLEEEGGEAGTGTEATEAAGATEAGGGNGGAGGAGGEETTEACACAGGALGCCATEGGEACEATGITGEATGETCEAALTGGAGGEAATGGGECTEAAATGGGTEAAGCEGETETEEG TEAACTTEG TEGACCACAGEATGTTCEAGGIEGGGITTECTAATECGGACCACCACGAATATETTAAGALG GGG ECCAGAAGETGGGTATEG TETACTECECAGEGGGTACEGGCATETGECACTTTETCAATATGGAGAACTTEG TEAAGEETGG

o

ATGAAGCCTTTGAATTTGACGGAGAAAATCCTGCTCGACCACTTGGTGGATGAGAATGAGCTGCCAGCGCCCGGCAGTGTCATCAAGATCAGGGTGGACGAGGCCTTCACACAGGACGCCACCGGCACCATGTGCATGCTGCAACTGGAGGCAATGGGCGTCAAACGGGTCAAGCCGCTCTCCGTCAACTTCGTCGACCACAGCATGTTGCAGGTCGGGTTTCGTAATCCGGACGACCACGAATATCTTAAGACGGTGGCCCAGAAGCTGGGTATCGTCTACTCCCCAGCGGGTACCGGCATCTGCCACTTTCTCAATATGGAGAACTTCGTCAAGCCTGG
B K P EEONTEEN T BN < SR A NN P A P NGH S EENNEN K BEN R EENONEEN A F T NONNDN A T NGH T BN c EEEENIONENNNN 4 BENGEEEN < R BEN K P EEN S EENNT F EENEPENEN S EEEEENSONENNNGE F R UND P EPENPENCEEEN v BEN K T BEN A NON K EENGEENNENN v S P A NGH T NGHEEN c NN - EENTNUEEEEENCNT F B K P NG

ATGAAGCCTTTGAATTTGACGGAGAAAATCCTGCTCGACCACTTGGTGGATGAGAATGAGCTGCCAGCGCCCGGCAGTGTCATCAAGATCAGGGTGGACGAGGCCTTCACACAGGACGCCACCGGCACCATGTGCATGCTGCAACTGGAGGCAATGGGCGTCAAACGGGTCAAGCCGCTCTCCGTCAACTTCGTCGACCACAGCATGTTGCAGGTCGGGTTTCGTAATCCGGACGACCACGAATATCTTAAGACGGTGGCCCAGAAGCTGGGTATCGTCTACTCCCCAGCGGGTACCGGCATCTGCCACTTTCTCAATATGGAGAACTTCGTCAAGCCTGG
Bl K P EENEET EN < NI N BN P A P NGH S NNNNDN K NN R BENGOUENN A F T NONNDN A T NGH T NN C NENNNNTOVENNENN - BENOGUNVE Kk R NN K P NEN S BNN N F BNNNDRSHN S EENEENCOVEVEIGY F R (N P NDNNDWNHUENN v NN < T NN A FOW K EENTGUNINEVE Y S P A UGN T FGUNEN C WHN F NN N NENENN N F NN K P G

ATGAAGCCTTTGAATTTGACGGAGAAAATCCTGCTCGACCACTTGGTGGATGAGAATGAGCTGCCAGCGCCCGGCAGTGTCATCAAGATCAGGGTGGACGAGGCCTTCACACAGGACGCCACCGGCACCATGTGCATGCTGCAACTGGAGGCAATGGGCGTCAAACGGGTCAAGCCGCTCTCCGTCAACTTCGTCGACCACAGCATGTTGCAGGTCGGGTTTCGTAATCCGGACGACCACGAATATCTTAAGACGGTGGCCCAGAAGCTGGGTATCGTCTACTCCCCAGCGGGTACCGGCATCTGCCACTTTCTCAATATGGAGAACTTCGTCAAGCCTGG
Bl K P EENTEEE T B < O AR NN P A P NGH S NN K BEN R BNAONEEN A F T NONNDN A T NGH T BEN C EEEENGONENNEEN A BENNGEEEN < R BN K P BEN S EENNT F EENNDENEN S EEEEENSONEENNGE F R NG P EDNEPENENENS v BEN K T BN A NON K BENNGRNENEEN Y S P A NGN T NGNNEN C NEN - EENNUEENENNCNT F BN K P NG

350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680
AATGACEGGEGTGGGEGEGCGACAGECACACEGTIGAALGLLEGGECGETGEGGCTGECATTTTEATGCGEGEECCTGGTTACGACGTGGECCTGGECATGGLCCACEGGEGAGTACAGEATGCCCATGECAAAGGTIGGTEAAAGTEAATETGACECGEGETETGAAGECAGGUGEGATGGETATGGACCTTATCETGAAGATGITGGAGATCAACGGEGTEAAGGGEGGCEAAGGGEGTEATETTECAATATGLAGGTECGGGLGTAGECAGECTETCCCTCACEGCAGEGEGECACCATCACCAATATGGGEGEEGAGATGGGEGECACCACCTCCATETTCCCCA

AATGACCGGCGTGGGCGCGGACAGCCACACCGTGAACGCCGGCGGCTGCGGTGCCATTTTCATGGGCGCCGGTGGTTACGACGTGGCCCTGGCCATGGCCACCGGCGAGTACAGCATGCCCATGCCAAAGGTGGTCAAAGTCAATCTGACCGGCGCTCTGAAGCCAGGCGCGATGGCTATGGACGTTATCCTGAAGATGTTGGAGATCAACGGCGTCAAGGGCGGCAAGGGCGTCATCTTCGAATATGCAGGTCCGGGCGTAGCCAGCCTCTCCCTCACCGAGCGCGCCACCATCACCAATATGGGCGCCGAGATGGGCGCCACCACCTCCATCTTCCCCA
PEEN T NGUNENNGY A NDM S WHN T NEMN A NGWWGH C NGW A N F EENNGH A NGIWGH v WDNENN A NEN A BEN A T UGUNEN v S NEN P NEN P K NNNNNN < BEN N NN T UGN A EEN K P UGN A NN A EENNONEUNSTEEEN < EESENSNNNETE N SGUNEN < NGRNGH K NGUNNNNNN f NEN v A UGN P NGUNNN A S NEN S NN T EENR A T NI T N EENGH A BENENGH A T T S EMF P

AATGACCGGCGTGGGCGCGGACAGCCACACCGTGAACGCCGGCGGCTGCGGTGCCATTTTCATGGGCGCCGGTGGTTACGACGTGGCCCTGGCCATGGCCACCGGCGAGTACAGCATGCCCATGCCAAAGGTGGTCAAAGTCAATCTGACCGGCGCTCTGAAGCCAGGCGCGATGGCTATGGACGTTATCCTGAAGATGTTGGAGATCAACGGCGTCAAGGGCGGCAAGGGCGTCATCTTCGAATATGCAGGTCCGGGCGTAGCCAGCCTCTCCCTCACCGAGCGCGCCACCATCACCAATATGGGCGCCGAGATGGGCGCCACCACCTCCATCTTCCCCA
I T NGEEENNGH A NDN S NEN T EENONT A NGENGH C NGN A NEN F EENNIGH A NGENGH v NDNNNN A BEN A BEN A T NGHENN v S HEN P BN P K EENEEN K EENONOEEN T BGH A BN K P NGH A EEN A EENEOREENESENNN <SS VNGHENN < NGENGH K NGHNNNENN - BEN v A NGN P NGHNEN A S HEN S BEN T EENR A T EEN T UNUENNNGH A BEEENNNGH A T T S EEF P

AATGACCGGCGTGGGCGCGGACAGCCACACCGTGAACGCCGGCGGCTGCGGTGCCATTTTCATGGGCGCCGGTGGTTACGACGTGGCCCTGGCCATGGCCACCGGCGAGTACAGCATGCCCATGCCAAAGGTGGTCAAAGTCAATCTGACCGGCGCTCTGAAGCCAGGCGCGATGGCTATGGACGTTATCCTGAAGATGTTGGAGATCAACGGCGTCAAGGGCGGCAAGGGCGTCATCTTCGAATATGCAGGTCCGGGCGTAGCCAGCCTCTCCCTCACCGAGCGCGCCACCATCACCAATATGGGCGCCGAGATGGGCGCCACCACCTCCATCTTCCCCA
FEEN T NGRNENNGH A DN S NHN T EENONT A NGENGH C NGW A NN F EENNGH A NGENGH v NDNEEN A BEN A BEN A T NGNENN v S NEN P NN P K NENNEN K EENNONEN T NGH A EEN K P NGH A NN A EENNONEENESSENN < ESS—__——CNCHNNN < NGENGH K NGHNNNNSN - NEN v A NGN P NGUNEN A S NEN S NN T BN R A T NEN T UNVEENNGH A BENENNNGH A T T S EEF P

ATGGCTATGGACGTTATCCTGAAGATGTTGGAGATCAACGGCGTCAAGGGCGGCAAGGGCGTCATCTTCGAATATGCAGGTCCGGGCGTAGCCAGCCTCTCCCTCACCGAGCGCGCCACCATCACCAATATGGGCGCCGAGATGGGCGCCACCACCTCCATCTTCCCCA
EN A BRSNS < BT N OGN K NGINGH K FGUNVNNTN F BEN Y A UGN P UGUNNN A S HEN S NN T EER A T N T N EEG A NEENG A T T s EEF P

690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020
GCGACGAACGCACCCAGGAATTCCTGGAGAGCCGLCGGACGLCGGTCAAGACTACCAGECCLTGGLEGGECGACGAGGGECCCGAGTACGAGEGCCTCATCGACATCGACCTCTCCGCCCTGCAGECGTTGATCGCCATCTACCCCTCTCCCGGCAACGTGGAGAAGCTGGEGGACCGLEGCCGGCACCAAGATCAACCAGCTCTCCGTAGGCAGETGCACCAACAGCTCCTACGAGAACATCGECTCCTTCGECGAGTTGCTGAAGGGCAAGEGCCTCACCGTGGACACCCTGETCTATCCCGGETCCCGTGCCGTGGECATCCAGTTGGCCGAGTCCGGTTAL

GCGACGAACGCACCCAGGAATTCCTGGAGAGCCGCGGACGCGGTCAAGACTACCAGCCCCTGGCGGCCGACGAGGGCGCCGAGTACGAGCGCGTCATCGACATCGACCTCTCCGCCCTGGAGCCGTTGATCGCCATCTACCCCTCTCCCGGCAACGTGGAGAAGGTGGCGGACCGCGCCGGCACCAAGATCAACCAGGTCTCCGTAGGCAGCTGCACCAACAGCTCCTACGAGAACATCGCCTCCTTCGCCGAGTTGCTGAAGGGCAAGCGCGTCACCGTGGACACCCTGCTCTATCCCGGCTCCCGTGCCGTGGCCATGCAGTTGGCCGAGTCCGGTTAC
SHENEEN R T NONNEN - BENENN S R NGH R NGHNONEON v HON P BN A A NONENNIGH A EEN v ENN R EEESERENNIREEN A BN 0 BENEEN A BEN v P S P NGHSNUEENNEN K NN A BON R (A NGH T K'ESNONONONEEN S BENNGH S C T NN S S v NENINNEEN A S F (A NN K NGH KT R NN T EENNDN T BENNNN v P BGN S R A NN A EENIONEEN A EEN S NGH Y

GCGACGAACGCACCCAGGAATTCCTGGAGAGCCGCGGACGCGGTCAAGACTACCAGCCCCTGGCGGCCGACGAGGGCGCCGAGTACGAGCGCGTCATCGACATCGACCTCTCCGCCCTGGAGCCGTTGATCGCCATCTACCCCTCTCCCGGCAACGTGGAGAAGGTGGCGGACCGCGCCGGCACCAAGATCAACCAGGTCTCCGTAGGCAGCTGCACCAACAGCTCCTACGAGAACATCGCCTCCTTCGCCGAGTTGCTGAAGGGCAAGCGCGTCACCGTGGACACCCTGCTCTATCCCGGCTCCCGTGCCGTGGCCATGCAGTTGGCCGAGTCCGGTTAC
S NNNENN R T NONNNN F BENNNN S R NGH R NGHNOWNRN v NOW P HEN A A EDNEENNGE A HEN v BN R EEENEPEENOEENN c A BN ° BN A BN Y P S P NGHANUEENENN < BEN A DN R A NGN T K EENONONONEEN S BENNGH S C T BNW S s v NEIANVEEN A S F A NN K NGN K R NEN T BENNDN T BENNNN Y P NGNS R A NN A EENONENN A BN S NGH Y

GCGACGAACGCACCCAGGAATTCCTGGAGAGCCGCGGACGCGGTCAAGACTACCAGCCCCTGGCGGCCGACGAGGGCGCCGAGTACGAGCGCGTCATCGACATCGACCTCTCCGCCCTGGARCCGTTGATCGCCATCTACCCCTCTCCCGGCAACGTGGAGAAGGTGGCGGACCGCGCCGGCACCAAGATCAACCAGGTCTCCGTAGGCAGCTGCACCAACAGCTCCTACGAGAACATCGCCTCCTTCGCCGAGTTGCTGAAGGGCAAGCGCGTCACCGTGGACACCCTGCTCTATCCCGGCTCCCGTGCCGTGGCCATGCAGTTGGCCGAGTCCGGTTAC
S/DEEMR T /QWEMF JELUMEN S R/G R G Q D Y/ Q PEENA ADBENG ANENY BENRIVII'D I DFENS APFCUNENPRENTI AIT'Y P S P G NIVEENKIV AID R A G T KIIIN Q VI S[VG S C T N s s YBENII' A S F ABFMEOUEIK G K RIVITIVID TEEWE]Y P G S R ALVAQIMIQINENARMNNS G VY
Jaconitate hydratase

GCGACGAACGCACCCAGGAATTCCTGGAGAGCCGCGGACGCGGTCAAGACTACCAGCCCCTGGCGGCCGACGAGGGCGCCGAGTACGAGCGCGTCATCGACATCGACCTCTCCGCCCTGGAGCCGTTGATCGCCATCTACCCCTCTCCCGGCAACGTGGAGAAGGTGGCGGACCGCGCCGGCACCAAGATCAACCAGGTCTCCGTAGGCAGCTGCACCAACAGCTCCTACGAGAACATCGCCTCCTTCGCCGAGTTGCTGAAGGGCAAGCGCGTCACCGTGGACACCCTGCTCTATCCCGGCTCCCGTGCCGTGGCCATGCAGTTGGCCGAGTCCGGTTAC
S/DEMENMR T Q NENMF DOUMEN S R G R G QD Y Q PHEWA A DEENG ANNY BENRIWVIITUD ITND WEN S A DOUNEN P PENNTN A RIN Y P S PG NUIVIEENK IVEAD R AG T KFINN QIVESIVEG S C TN S S YEENIIA S F AN K G K RIVIT VD THENENY PG S R AIVIANMNOQNMNARMNNS G Y
Jaconitase A

wW

wW

1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360
CTGACCETECTTGTACGCETCECGEGTCCCEATECAGGAGAACGGETGEGGCEGEETCTATEGGTEAGGGEGGETEECECGTGAGLAAGGGEATETCCCTGEGCACCTTCAACCGEAACTTCCCCAAGLGTTECGGEACCEGCECCAEGECGAGGTEE-ATETGGTCAGECEACTGGTGGLEGGEGGECAGHGECETECLECCTGAGATTACCEGTGECCCACGGAAATGTGGAGTTCAAACAGTCGEECGEAATCETEGACACCGACTCCTTCATCATGCECCETGECCCCAGEGGAGGECGAGAAGGTGGAAGTEATEEGEGGECCCAACATEATGGETETGECGG

CTGACCTCCTTGTACGCCTCCGGCGTCCGCATCCAGGAGAACGGCTGCGGCGCCTGTATCGGTCAGGGCGGCTCCCCGGTGAGCAAGGGCATCTCCCTGCGCACCTTCAACCGCAACTTCCCCAAGCGTTCCGGCACCGCCGACGCCGAGGTCC ATCTGGTCAGCCCACTGGTGGCGGCGGCCAGCGCCCTCGCCGGTGAGATTACCGTGCCCCAGGGAAATGTGGAGTTCAAACAGTCGCCGGCAATCCTCGACACCGACTCCTTCATCATGCCCCTGCCCCCAGCGGAGGCGGAGAAGGTGGAAGTCATCCGCGGCCCCAACATCATGGCTCTGCCGG
B T sy A S GV R(I' QBN G C/G A C[I'G @ G G s PIVs K GII/S@EWR T F N R NTF P KR SIG T A D ABNEYV -HEEVI S PEEEV A A A S ABNA GEENT TV /P Q@ G NVEENF K/IQ S P A[IFEND T[D S F [T IMIPPFEIPrP P ANNARMNEKIVEENV T R!G P NIIIMiALPRme®P/
Jaconitate hydratase/aconitase A

W

CTGACCTCCTTGTACGCCTCCGGCGTCCGCATCCAGGAGAACGGCTGCGGCGCCTGTATCGGTCAGGGCGGCTCCCCGGTGAGCAAGGGCATCTCCCTGCGCACCTTCAACCGCAACTTCCCCAAGCGTTCCGGCACCGCCGACGCCGAGGTCC ATCTGGTCAGCCCACTGGTGGCGGCGGCCAGCGCCCTCGCCGGTGAGATTACCGTGCCCCAGGGAAATGTGGAGTTCAAACAGTCGCCGGCAATCCTCGACACCGACTCCTTCATCATGCCCCTGCCCCCAGCGGAGGCGGAGAAGGTGGAAGTCATCCGCGGCCCCAACATCATGGCTCTGCCGE
fEN T sEEY A S GIVIRIIIQEENN G C/G A CIIG @ G G s PIVsSs K GIIIS@MWR T F N R NF P KR SIG T AD ANNV -HESVIS PEVIA A A S ABNA GENTI TMVIPIQ G NIVEENF KIQ S P AI'NEBND T[(D S F IIT'FMN P FEN P P A NEN A NEN K IVEENVIIR (G P [NII'BMN AP [
Jaconitate hydratase/aconitase A

CTGACCTCCTTGTACGCCTCCGGCGTCCGCATCCAGGAGAACGGCTGCGGCGCCTGTATCGGTCAGGGCGGCTCCCCGGTGAGCAAGGGCATCTCCCTGCGCACCTTCAACCGCAACTTCCCCAAGCGTTCCGGCACCGCCGACGCCGAGGTCC ATCTGGTCAGCCCACTGGTGGCGGCGGCCAGCGCCCTCGCCGGTGAGATTACCGTGCCCCAGGGAAATGTGGAGTTCAAACAGT CGCCGGCAATCCTCGACACCGACTCCTTCATCATGCCCCTGCCCCCAGCGGAGGCGGAGAAGGTGGAAGTCATCCGCGGCCCCAACATCATGGCTCTGCCGG
PN T sEMY A SIGIVIRPINQEEMN G C/G A CPIING Q@ G G S PVESs KIGUIINSsMWR T FIN RN F P K R SIG T AD ABEVI-HENVIS PHEIIVIA A A S ANNAGENIITWIP[Q G NIVEENF K[Q S P AIIIMIND T[D|/S F [IUMVME P MNP P A NEN A BEN K IVOEENIVANTH R (G P [N NINEME A i P [0
Jaconitate hydratase

wW

wW

CTGACCTCCTTGTACGCCTCCGGCGTCCGCATCCAGGAGAACGGCTGCGGCGCCTGTATCGGTCAGGGCGGCTCCCCGGTGAGCAAGGGCATCTCCCTGCGCACCTTCAACCGCAACTTCCCCAAGCGTTCCGGCACCGCCGACGCCGAGGTCCEMATCTGGTCAGCCCACTGGTGGCGGCGGCCAGCGCCCTCGCCGE
BT sy A S GV RIIQFENN G C/G A CII'G @ G G S PIVWls K GII SR T F N R NF P KR SIGT AD ABENV P s/G QP TG GG G @R P RR
Jaconitase A 3

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700
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ACTTCGACCCCCTGCCCGACACCCTAAAAGGCGAGGTTCTGCTGAAACTCGGCGACAATATCAGCACCGACGACATCCAGCCCGCCGGCACCTTCCTTCCGCTGCGCTCCAACGTCAAGGAGTACGCCATGCAGGCCACCTTCAATCAGGTGGACCCGAGCTTCTCCACCCGTGCCTGTGAACACCGCGACGCCGGCGGTCACGGCATCATCGTCGGCGGCGAGAACTACGGCCAGGGCAGTTCCCGCGAGCATGCGGCGCTCT GCCCCCGCTGGCTGGGCGTACGCGCCGTGGTGGTCTCCCAATTCGCCCGCATCCACGTGGCCAACCTGGTCAACTT
D F D PREENP (D TFENK GENNVIENE KNG D NIIIS T/D DIIT"Q P A G T F FEIPEEIR S NIVIKENY AMIQ A T F N QWD P S F S T R A CHBEEH RID A G G H GII'TV.G GENN YIGQ G S S REENH A AlW-C P R WHEEGIVIR AVIVIVIS Q F A RIIIHIVIA NJFEIVIN F
Jaconitate hydratase/aconitase A

wW

ACTTCGACCCCCTGCCCGACACCCTAAAAGGCGAGGTTCTGCTGAAACTCGGCGACAATATCAGCACCGACGACATCCAGCCCGCCGGCACCTTCCTTCCGCTGCGCTCCAACGTCAAGGAGTACGCCATGCAGGCCACCTTCAATCAGGTGGACCCGAGCTTCTCCACCCGTGCCTGTGAACACCGCGACGCCGGCGGTCACGGCATCATCGTCGGCGGCGAGAACTACGGCCAGGGCAGTTCCCGCGAGCATGCGGCGCTCT GCCCCCGCTGGCTGGGCGTACGCGCCGTGGTGGTCTCCCAATTCGCCCGCATCCACGTGGCCAACCTGGTCAACTT
D F[D PEENP (D TRHEWK GNENVILWELIKPENG D NII'S T/D D I'Q P A G T FEPPEEIR S NIV KBNY AMIQ A T F N QM D P S F S TR A CHBEHRDAGGHGII'l V.G GEIEN Y G QG S S REENH A AON-C P R WHEBIG VIR AV V. V.S Q F A R[II'HIVIA NFVINF
Jaconitate hydratase/aconitase A

W

ACTTCGACCCCCTGCCCGACACCCTAAAAGGCGAGGTTCTGCTGAAACTCGGCGACAATATCAGCACCGACGACATCCAGCCCGCCGGCACCTTCCTTCCGCTGCGCTCCAACGTCAAGGAGTACGCCATGCAGGCCACCTTCAATCAGGTGGACCCGAGCTTCTCCACCCGTGCCTGTGAACACCGCGACGCCGGCGGTCACGGCATCATCGTCGGCGGCGAGAACTACGGCCAGGGCAGTTCCCGCGAGCATGCGGCGCTCT GCCCCCGCTGGCTGGGCGTACGCGCCGTGGTGGTCTCCCAATTCGCCCGCATCCACGTGGCCAACCTGGTCAACTT
DI F D P WEN P D T WEWK G NENVWEWEN KFENG D NFINS TID DIINQ P AG T FEEIPPEER s NIVIKENY AWMIQ A T F N QVEID P S F s T R A CHEEMH RIDIA G GH GIININIVEG GEENN YIG Q G s s RENH A A@NW-C P R WHENGIVIR AJVIIVEIVE S Q@ F A R FINH TV A N EERVEN F

Jaconitate hydratase 3
GTGCCTGTGAACACCGCGACGCCGGCGGTCACGGCATCATCGTCGGCGGCGAGAACTACGGCCAGGGCAGTTCCCGCGAGCATGCGGCGCTRTAGCCCCCGCTGRMCTGGGHMGTACGCGCCGTGGTGGTCTCCCAATTCGCCCGCATCCACGTGGCCAACCTGGTCAACTT
[VviP[WVN T A TP ANMITAS S S A ARTTARAIVIP A SIMIR R Y S P R CHEENGIVIR A[VIVIVIS Q F A RII'HIVIA NJEIVIN F
Jaconitase A 3
1,710 1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,923
CGGEATTGTGECCCTGACCTTTGCCAACGAGGEGGACGTACGACAAGATEAAGEAGGGEGACACEGTETCCATEGAEGCTETCECACETGGAAGGGGATETETTETTGGAGGTEAALGGEGAGEGGATEC - EGETGAATECGGECTTEGAGECEGGTGAEGTGGGECECETAAAGGLEEGCGEGGEGEGCETGECCNTATTCAAAATGACCTATAAAGGATAA!

CGGCATTGTGCCCCTGACCTTTGCCAACGAGGCGGACTACGACAAGATCAAGCAGGGCGACACCGTCTCCATCGACGTCTCCGACCTGGAAGGGGATCTCTTCTTGGAGGTCAACGGCGAGCGGATCC CGCTGAATCCGGCCTTCGAGCCCGGTGACGTGGGCCCCCTAAAGGCCGGCGGCGCGCTGCCC@TATTCAAAATGACCTATAAAGGATAA
'GII V. PEENT F A NBENA/D YD K[I' K @ G D TfVv ST D V S DJC/NENG DJEIF ELVMENY N GEENRI[II| -PEEIN P A FEENP G DIV G PEEK A G G ALHPidF KMIT ¥ K 6K
Jaconitate hydratase/aconitase A >

4

CGGCATTGTGCCCCTGACCTTTGCCAACGAGGCGGACTACGACAAGATCAAGCAGGGCGACACCGTCTCCATCGACGTCTCCGACCTGGAAGGGGATCTCTTCTTGGAGGTCAACGGCGAGCGGATCC CGCTGAATCCGGCCTTCGAGCCCGGTGACGTGGGCCCCCTAAAGGCCGGCGGCGCGCTGCCCETATTCAAAATGACCTATAAAGGATAA
(G UIVi P PN T F A NEEMAID YD KPFIKQ G D|TJVIS FIND VIS (D NENEENG D NENF DUNEENVIN GEENRIII-PIWN P A FENPIGCDIVIG PENK AG G ANNPIMNF KIMIT ¥ K GIKa
Jaconitate hydratase/aconitase A >

4

CGGCATTGTGCCCCTGACCTTTGCCAACGAGGCGGACTACGACAAGAT CAAGCAGGGCGACACCGTCTCCATCGACGTCTCCGACCTGGAAGGGGATCTCTTCTTGGAGGT CAACGGCHAGCGGATCC CGCTGAATCCGGCCTTCGAGCCCGGTGACGTGGGCCCCCTAAAGGCCGGCGGCGCGCTGCCCHTATTCAAAATGACCTATAAAGGATAA
(G UIIvi P N T F A NEEMAID| YD KPFIIK!Q G D|T[VIS[EIND VIS D NENEENG D NENF DINEENVIN G K RIIN-PEMIN P A FENP G DIVIG PEMK AG G ANNPIENF KIMIT ¥ K GKE
Jaconitate hydratase >

V

CGGCATTGTGCHCCTGACCTTTGCCAACGAGGCGGACTACGACAAGAT CAAGCAGGGCGACACCGTCTCCATCGACGTCTCCGACCTGGAAGGGGATCTCTTCTTGGAGGTCAACGGCGAGCGGAT CABGGGEGAATICG
GII 'V H P T F A NFMNAD YD KIIIK Q G D T[VI]S[I D[V|sS D NIEENG DNEJF JUVNENV N GCEENRI[II K GHNNF
Jaconitase A 3
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Translation

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
GIGGCIG-G-G GCCGEGA GGEACCT GATTTTACCGEACCCGETGTGETGGGEGACCGAACCATCGTCGACA CTTTTAACTTCAAAGAAACTACT CATGGCAAATACTCCGTCATCTTCTTTTATCCGET GGATTTCACCTTTGTTT GECCTTCT GA GETGATT GETTTT GATCATCGECTCCATGA GTTCAAAAA GEGEGGT GTCGAA GTCA TCGGTGTCTCT GTCCACTCCCACTTCA CTCACAA TGEAT GGCGCAA TACCCCGGTCAATGACGGTGGTATTGGTGETGTGCGTTACCCG

GTGGGCGTACTTGTTGGCCGCGA GGCA CCTGATTTTA CCGCACCCGCTGTGCTGGGCCA CGGAACCATCGTCGACA CTTTTAA CTTCAAAGAAACTACTGATGGCAAATACTCCGTCATCTTCTTTTATCCGCTGGATTTCA CCTTTGTTTGCCCTTCTCAGCTGATTGCTTTTGATCATCGCCTCGA TGA GTTCAAAAA GCGCGGTGTCGAAGTCATCGGTGTCTCTGTCGA CTCCCACTTCA CTCACAATGCATGGCGCAATACCCCGGTCAATGACGGTGGTATTGGTGCTGTGGGTTACCCG
REEMA PIDIF T A P A T T FIN F KEEET TIDIG K Y S F F Y P F T FENE C P S A F R F K K R S FHIF T AW R N T P A Y P

\
!
i
i

GTGGGCGTACTTGTTGGCCGCGA GGCACCTGATTTTACCGCA CCCGCTGTGCTGGGCCGA CGGAACCATCGTCGACA CTTTTAA CTTCAAAGAAACTACTCGA TGGCAAATACTCCGTCATCTTCTTTTATCCGCTGGATTTCACCTTTGTTTGCCCTTCTGAGCTGATTGCTTTTGATCATCGCCTCGA TGAGTTCAAAAAGCGCGGTGTCGAAGTCATCGGTGTCTCTGTCGA CTCCCACTTCA CTCACAATGCATGGCGCAA TACCCCGGTCAATGACGGTGGTATTGGTGCTGTGGGTTACCCG
REEEA PIDF T A P A T T FIN F KEENT T K Y S F F Y P F T FEMI C P S A F R F K K R S SIH F T A W R N T P A Y P

\
!
i
i

GTGGGCGTACTTGTTGGCCGCGAGGCACCTGATTTTA CCGCACCCGCTGTGCTGGGCCA CGGAACCATCGTCGACACTTTTAA CTTCAAAGAAACTACTCA TGGCAAATACTCCGTCATCTTCTTTTATCCGCTGGATTTCACCTTTGTTTGCCCTTCTGAGCTGATTGCTTTTGATCATCGCCT CGA TGA GTTCAAAAA GCGCGGTGTCGAAGTCATCGGTGTCTCTGTCGACTCCCACTTCA CTCACAATGCATGGCGCAATACCCCGGTCAATGACGGTGGTATTGGTGCTGTGGGTTACCCG
R-AP-FTAPA T T FIN F KHEEM T T K Y S F F Y P F T FIMI C P S A F R F K K R S S F T A W R N T P A Y P

|
!
i
!

310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 612
CTGATT- GEECACCT- - CGAT- GAEGECATET GTAA GTEETTEGAT GTGCAAAICTEE GAATG GTEGEGTT GEETTEEGE G GTTCETTTITTGATCGAIGAA GA G GGE GT G GTTE GTEATEAG GTCATEAAL GATCT GEEEET G CGEC- - GTAACATTGAIC GA GAT GETAEG GATGATE GAT GIE GET GEA GTTTAICT GAA GA GBATI G GT GAA GTET GEEE GGE GG GET G GAAA GAA GGEGAT GEA G GEATGAAA G GEAIGEEEE CATT GGEGT G GEA GAATATIETG GATGE GEATGETCAT GA GETETGA

CTGATT GCCGACCT  CGAT CACGCCATCTGTAAGTCCTTCGATGTGGAAACTCCGAATGGTCGCGTTGCCTTCCGCGGTTCCTTTTTGATCGACAAGAGTGGCGTGGTTCGTCATCAGGTCATCAACGATCTGCCCCTGGGCC  GTAACATTGACCAGATGCTACGGATGATCGATGCGCTGCAGTTTACTGAAGAGCACGGTGAAGTCTGCCCGGCGGGCTGGAAAGAAGGCGATGCAGGCATGAAAGGCACCCCCGATGGCGTGGCAGAATATCTGGATGCGCATGCTGATGAGCTCTGA
- ADBE--BD-H AFTI C K S F T P N G RINIA F R G S F K S R H Q V I N DIfLUIP --R NI D BENTMIELET R A FE T C P AG W K A K'G T P A Y Bl D A A

Jalkyl hydroperoxide reductase
CTGATT GCCGACCT  CGAT CACGCCATCTGTAAGTCCTTCGATGTGGAAACTCCGAATGGTCGCGTTGCCTTCCGCGGTTCCTTTTTGATCGACAAGAGTGGCGTGGTTCGTCATCAGGTCATCAACGATCTGCCCCTGGGCC - GTAACATTGACCAGATGCTACGGATGATCGATGCGCTGCAGTTTACTGAAGAGCACGGTGAAGTCTGCCCGGCGGGCTGGAAAGAAGGCGATGCAGGCATGAAAGGCACCCCCGATGGCGTGGCAGAATATCTGGATGCGCATGCTGATGAGCTCTGA
PET- A DFE--FD-'H AT'C K S FIDIVEEET P N GRIWV'A FRIGS FEImT DK S/ GIWVIVIR H QVIT N DFMPFNEG --R NI'I'DFENVINEN R PMI'T D AN Q@ F THEMEN H GEERV  C P A G W K A GEMIK G T P/D GV ABYFNED AH AD ETsE
Zalkyl hydroperoxide reductase
CTGATT GCCGACCT CGAT CACGCCATCTGTAAGTCCTTCGATGTGGAAA CTCCGAATGGTCGCGTTGCCTTCCGCGGTTCCTTTTTGATCGACAAGAGTGGCGTGGTTCGTCATCAGGTCATCAACGATCTGCCCCTGGGMC  GTAACATTGACGAGATGCTACGGATGATCGATGCGCTGCAGTTTACTCAAGAGCACGGTGAAGTCTGCCCGGCGGGCTGGAAA GAA GGCGATGCA GGCA TGAAAGGCA CCCCCGATGGCGTGGCA GAATATCTGGATGCGCATGCTGATGAGCTCTGA
PfET- A DFE--FD-'H AT'C K S FIDIVEEET P N GRIW'A FR GS FFmTIT DK SIGIVVIRIH QVIT N DWFmFP --R NI DEERNMITCLY R IMI'I D AN Q F THEMEN H GEENV C P A G W KBENG DA GEMIK G T P D GV ABEEYIFIND A H A DETEE
Jalkyl hydroperoxide reductase, subunit C

TTGGCCGACCTINECGA TAICA CGCCATCTGTAAGTCCTTCGATGTGGAAA CTCCGAATGGTCGCGTTGCCTTCCGCGGTTCCTTTTTGATCGACAAGAGTGGCGTGGTTCGTCATCAGGTCATCAACGATCTGCCCCTGGGGCEGGTAACATTGA CGAGATGCTACGGA

A DFEM PIT H AITI' C K S F/IDVEBEET P N GRIW A FR GS FEImNTIT DK S/GIVV RHQV I NDMEPMNG P PIVITHEET R CYI!G

Zantioxidant AhpC 3
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AG G @G AATTEG G TAATIEEG G ATG MEATEG AAG AAG AAG TAG AGATECTEATEATEG G EG GG G IATG G GG BTG EG G MAGEG EMTAEG AGATING G TECETG G ATEG AAG ENG BTG G EG G 86 G BATEATG G MEAAG BTG G TEG ATAAG G BTG EEATG G ATEG INEEG G G @G G G G EAG G G NG MEEc GTATEAATAGETATATING GIEETGA TCAGGATCCTGCGGACTACGCTCGCATGGTCTCCAACGACCTGATGGGCATCACCCGTGACGATCTGGCCTACGAMCTGGGMCGCCACGTTGATGAATCCGTTCACCTGTTCGAAG
fMI A BEMF G N P D V. T NENNENNENV D I JENI I G G GEMIZA A C/G T A YEENI G P W IBENA A G G GII'T[V KEEV D K A AIMID R S G A[VIA Q GEEIS AN T YIIIG P[D @ D P AD Y A REMEV S N DFEWMIG I'T RID DFENA Y [DFENG RHIVI D NENSI IV HREIEF

ATGGETCAATTEGGTAATECC GATG TEATECAAGAAGAAGTAGACATECGTEATEATEG GEGGTGGTATGGETNCETTGCECCTATEC ETTAEGCAGATTIC G TECEET G GATECGAAGETGETGCGECGEGCGCEATEATG G TEAAGETGGIECATAAGGETGEEATCGATEGCTTEECGTCETCTGCGECEAGCGTITTCTEEC TATEAACACETATATTGGTEETCATCAGGATCCTGCGGACTACGCTCGCATGGTCTCCAACGACCTGATGGGCATCACCCGTGACGATCTGGCCTACGAMCTGGGRCGCCACGTTGATGAATCCGTTCACCTGTTCGAAG
fMI A BEMF G N P D VT NENNENNENV D I WENI I 'G G GEMIZA A C/G T A YENT G P W I'BENA A G G GII'T[V KFEEV D K A AIMID R S'G AIVIA Q GBS AN T YIING P[D @ D P AD Y A REMEV S N DFEWMIG I'T RID DFESIA Y [DFENG RHIVIDNENSI IV HID F NESN

ATG G @G AATTEG G TAATEEG C AGGC MEATEG ARG AAGAAG TACACATEETEATEATEG G UG GG G ATGC G TG GITG UG G TATEC UNTATG AGATNG G NECENG G ATEG AAG BTG NG G EG G EG C BATEAEG G MEAAG BTG G TEGC ATAAG G GC GEATG G ATEG IIEEG GG BNGNG G EGC UAG G G IETG NEEC GTATUAACATETATATING G TEENGA T CAGGATCCTGCGGACTACGCTCGCATGGTCTCCAACGACCTGATGGGCATCACCCGTGACGATCTGGCCTACGABCTGGGGCGCCACGTTGATGAATCCGTTCACCTGTTCGAAG
fMIABENF G N P(D V I NENNENENYV D IJLII I G G GEMIA A C G T A YBENTI G P W/ IBNA AGG G[I|T[V KFEEV D K A AIMID R S'G AV A Q GEEJS AII'N T Y[I G P/D Q/D P AD Y A RIMIV S N DJFEIFMIG I T RD DFENA Y DFEIG R H V. DNENSI [V HILF

GATCAGGATCCTGCGGACTACGCTCGCATGGTCTCCAACGACCTGATGGGCATCACCCGTGACGATCTGGCCTACGA.CTGGGGCGCCACGTTGATGAATCCGTTCACCTGTTCGAAG
MDNNONNDN P A NBN Y A R NENENN S INOEDNENNENNIGEEN T R EDNNDNENN A v EDNENNNGH R NGNENEDEENN S SNSRI - .

340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AGEGGGGTETGEEGATETGGAAGACUGAEGAGAAEGGNGAGEGTTATGALGGETECAAGGGEATIGACETEACTIGAAGGAEGGEGGEAAGEEEGTACGETETGGTAAGTGGEAGATCATIGATEAALGGEGAATEETACAAGTGGATEGTEGETGAGGEEGCECAAGAAAGEALTGGGJATGGAGAACATECAGGAGECTATETTCATCGTTAAGETGGTTAACGATAAGAACGGATECGAACEGTATEGEE- GGTGETGNEG - GTTTETECCTGEGNGAGEACAAAGT G TATG ITTACAAGTTEAAGGETTGEETGETCGITGEECCTGCEMGEGTA

AGTGGGGTCTGCCGATCTGGAAGACCGACGAGAACGGTGAGCGTTATGACGGCTCCAAGGGCATGACCTCACTGAAGGACGGCGGCAAGCCCGTACGCTCTGGTAAGTGGCAGATCATGATCAACGGCGAATCCTACAAGTGGATCGTCGCTGAGGCCGCCAAGAAAGCACTGGGIATGGACAACATCCAGGAGCGTATCTTCATCGTTAAGCTGGTTAACGATAAGAACGATCCGAACCGTATCGCC GGTGCTGTCG GTTTCTCCGTGCGTGAGCACAAACTGTATGTTTACAAGTTCAAGGCTTGCCTGCTGGTTGCCGGTGGCTGCGTA
I W NGNENN P BN W k 7 EONEENNONGEENN R v BONNGH S K NGNENN T S NEN < NENNGENCH K P EEN R S NGN K W NONNENENNENNCNONGEEEN s v Kk W NENENN A BN A A K K A EENNGEENNEDN NUESNNONENN R BEN F BENEEN < BN CNONDN K ONONBN P ONW R BN A CNGH A NENN-GN F S NN R NENWEN K BEN v BN Y K F Kk A c NN A EGENGE C

AGTGGGGTCTGCCGATCTGGAAGACCGACGAGAACGGTGAGCGTTATGACGGCTCCAAGGGCATGACCTCACTGAAGGACGGCGGCAAGCCCGTACGCTCTGGTAAGTGGCAGATCATGATCAACGGCGAATCCTACAAGTGGATCGTCGCTGAGGCCGCCAAGAAAGCACTGGG.ATGGACAACATCCAGGAGCGTATCTTCATCGTTAAGCTGGTTAACGATAAGAACGATCCGAACCGTATCGCC GGTGCTGTCG GTTTCTCCGTGCGTGAGCACAAACTGTATGTTTACAAGTTCAAGGCTTGCCTGCTGGTTGCCGGTGGCTGCGTA
I W NGRS ° BN v K 7 BONEEECNONGEEEN R v NONNGH S K NGNEEN T S BN K NDNNGENGE K P EEN R S NGN K W NONNSSENENNNCNCNGEENN S v Kk v NENNNN A B A A K K A EENGEENENDNNOESESONENN R BEN ¢ BENEEN < SN ONONSN K UNUNBN P GNG R NEN A CNGH A BENN-GN F S NEN R BENNEN K BN Y BB Y Kk F Kk A C NN A NGINGH C N

AGTGGGGTCTGCCGATCTGGAAGACCGACGAGAACGGTGAGCGTTATGACGGCTCCAAGGGCATGACCTCACTGAAGGACGGCGGCAAGCCCGTACGCTCTGGTAAGTGGCAGATCATGATCAACGGCGAATCCTACAAGTGGATCGTCGCTGAGGCCGCCAAGAAAGCACTGGGIATGGACAACATCCAGGAGCGTATCTTCATCGTTAAGCTGGTTAACGATAAGAACGATCCGAACCGTATCGCC GGTGCTGTCG GTTTCTCCGTGCGTGAGCACAAACTGTATGTTTACAAGTTCAAGGCTTGCCTGCTGGTTGCCGGTGGCTGCGTA
I« NGHNNN P BN v K 7 BONENNNONGENEN R Y BONNGH S K NGHENN T S NN K EDNNCENGH K P EE R S NGN K W NONNSENNNENNNONGEEEN s v k v NENNNN A BEN A A K K A EENGEENNNTNNUESNSONENN R BEN - BSNEEN K ESSNNNCNONGN K SNUESN P BNG R NEN A CNGH A EENE-GHF S NEN R NENNAN K BN v BB Y K F Kk A C NN A EGENGH C

AGTGGGGTCTGCCGATCTGGAAGACCGACGAGAACGGTGAGCGTTATGACGGCTCCAAGGGCATGACCTCACTGAAGGACGGCGGCAAGCCCGTACGCTCTGGTAAGTGGCAGATCATGATCAACGGCGAATCCTACAAGTGGATCGTCGCTGAGGCCGCCAAGAAAGCACTG.G.ATGGACAACATCCAGGAGCGTATCTTCATCGTTAAGCTGGTTAACGATAAGAACGATCCGAACCGTATCGCCGGGTGCTGTCG.GTTTCTCCGTGCGTGAGCACAAACTGTATGTTTACAAGTTCAAGGCTTGCCTGCTGGTTGCCGGTGGCTGCG
I W NGHENN ° BN W Kk 7 EONEENNONGEENN R v BDNNGH S K NGNENN T S NN K NPNNGENGH K P EEN R S NGN K W NONESESENENICNONGEEEN S v K W EEEEN A B A A K K A NN R EEEDENOESESONENN R BN - BENEEN < BESENNCNONDE K GNONDN P GNG R BN A NGN C C RENS P CHES TINNCEEF T S s RENA C WENPFEEA A

GTGCTGTCGEGTTTCTCCGTGCGTGAGCACAAACTGTATGTTTACAAGTTCAAGGCTTGCCTGCTGGTTGCCGGTGGCTGCGTA
fvipem s R F s (VA R WEMH K BEW Y fvE Y K F K A C FEEENVE A TG G C fvE

)]

70 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000
AACATCTTECGTCCCCCETCCCTGGGTGAGGGTCAGGG-CNGTGLEE-TGGTACE- CCGTATCGAACGETGGTTCCACCTACACCATGGETGLETGA-GCETGGTGECGAGETGACCETGATGGAAAATCEGETTCGTACCGACCECTTTCAAAGACGGTTACGGTECTGTTGGEGEATGGTTCCTGETGTTCAAGTCCAA-GGCCACCAACGETTATGGECAAGTGTACATGGATEGEAACAAGGAGATGETGCACGACTATCCTCCTTACGGCCAGGETGECCTTCCTGCATCETGECTGEGTAACCACCTGATGETGAAGGAGATGAAGGAAGG

AACATCTTCCGTCCCCGCTCCGTGGGTGAGGGTCAGGGHC-GTGCC TGGTACC CCGTATGGAACGCTGGTTCCACCTACACCATGGCTGCTGA GGCTGGTGCCGAGCTGACCCTGATGGAAAATCGCTTCGTACCGACCCGTTTCAAAGACGGTTACGGTCCTGTTGGCGCATGGTTCCTGCTGTTCAAGTCCAA GGCCACCAACGCTTATGGCGAAGTGTACATGGATCGCAACAAGGAGATGCTGGACGACTATCCTCCTTACGGCCAGGCTGCCGTTCCTGCATCCTGCCTGCGTAACCACCTGATGCTGAAGGAGATGAAGGAAGG
INvEEN F R P R S EENNGNEENNCNNONNGE -R A - W v -PEEMVWINGANGES T v THEA ANFEANGE A NN " BENENNNNNNG R F NP T R F K NDNNGH v NN P NENNGH A v F EENEF K S K-/ A T UNG A Y NGEENNNN v EENEDN R UNU K EEEEEEENNNDNEDE v P P v NGENOW A A NP A s C EEN R INVNANEEEENNENN < EENEN < EENG

AACATCTTCCGTCCCCGCTCCGTGGGTGAGGGTCAGGGHCEGTGCC TGGTACC CCGTATGGAACGCTGGTTCCACCTACACCATGGCTGCTGA GGCTGGTGCCGAGCTGACCCTGATGGAAAATCGCTTCGTACCGACCCGTTTCAAAGACGGTTACGGTCCTGTTGGCGCATGGTTCCTGCTGTTCAAGTCCAA GGCCACCAACGCTTATGGCGAAGTGTACATGGATCGCAACAAGGAGATGCTGGACGACTATCCTCCTTACGGCCAGGCTGCCGTTCCTGCATCCTGCCTGCGTAACCACCTGATGCTGAAGGAGATGAAGGAAGG
INFIRF R PR SEVEGEEMG Q G P CE-EWTVEP- R DMENENR W OF CHEENH H'G CEW-G W C R AMIPIDIG K SEER T P FIQ R REER S C W REMEVEP AIVEQIVIQ-GIHIQ REWMW R sEVEHIG SIQ Q@ G D AG RMNS s@EWR PIGC R s CPImmmr AKEP P[D ANNG/ DEENG R

AACATCTTCCGTCCCCGCTCCGTGGGTGAGGGTCAGGG CEGTGCC TGGTACC CCGTATGGAACGCTGGTTCCACCTACACCATGGCTGCTGA GGCTGGTGCCGAGCTGACCCTGATGGAAAATCGCTTCGTACCGACCCGTTTCAAAGACGGTTACGGTCCTGTTGGCGCATGGTTCCTGCTGTTCAAGTCCAA GGCCACCAACGCTTATGGCGAAGTGTACATGGATCGCAACAAGGAGATGCTGGACGACTATCCTCCTTACGGCCAGGCTGCCGTTCCTGCATCCTGCCTGCGTAACCACCTGATGCTGAAGGAGATGAAGGAAGG
NJI'F R P R S[V.GMENG Q G| R A-W Y -P[VIW N AG S T Y TIMIA ABN-NA G AMNCIT OVMIMENN R FVIP T R F KD G Y[G PV G A W F LENF K S K- A T N A Y GEENV YMID R N K BEMIEID D Y P P Y G Q A AV P A S CRHEIR N H FDEMINCY K NENTMY K NEN G
Zadenylylsulfate reductase, alpha subunit

W

AACATCTTCCGTCCCCGCTCCGTGGGTGAGGGTCAGGG CHGTGCCHTGGTACCEHCCGTATGGAACGCTGGTTCCACCTACACCATGGCTGCTGAGGGCTGGTGCCGAGCTGACCCTGATGGAAAATCGCTTCGTACCGACCCGTTTCAAAGACGGTTACGGTCCTGTTGGCGCATGGTTCCTGCTGTTCAAGTCCAAGGGCCACCAACGCTTATGGCGAAGTGTACATGGATCGCAACAAGGAGATGCTGGACGACTATCCTCCTTACGGCCAGGCTGCCGTTCCTGCATCCTGCCTGCG
(NPINF R P R SVIGEENG Q G-/ R AFWWVIP P Y [G THNVIP P T P WHENEIR A'G A NN T™ JONWVENEN N R F VP T R F KIDIG Y[G PWEG A W F JIENF K S KIGIH Q RENMW R SIVIH G S[Q Q@ GIDJA G RENNS sPEEMR PG C R S CHmmmr A
Zadenylylsulfate reductase alpha subunit 3

TTGGCGCATGGTTCCTGCTGTTCAAGTCCAAGGGCCACCAACGCTTATGGCGAAGTGTACATGGATCGCAACAAGGAGATGCTGGACGACTATCCTCCTTACGGCCAGGCTGCCGTTCCTGCATCCTGCCTGCGTAACCACCTGATGCTGAAGGAGATGAAGGAAGG

fERAH G s C C s s P R A TIN A Y GENV]YMID R N KFEMIEED D Y P P YIG Q A AVEP A S CHEEIR N H FENIMITES K NENTVE K NEN G

Jadenylylsulfate reductase alpha subunit CDS

1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330
TCCLEGCTCCCATCTGGATCGACACCCTTACCCCCCTCGCCAACCTCCCTCAGACTETCTCTCCCCCCGAGGTTAAGCATCTGCAAGCAGAGGLCATGCGAAGACTTCCTCGACATGTGTATCCGCCAGTGCCGTATCTGCCETGCTGAGAACATCGAGCCTGAGAAGAAGAACTCCGAGCTGATGCCCACCCAACCCTACCTGETCCGTTETCACTCCGCTTCETGCCGCCATETCGCTTTCCCCTCCTCACCATCTGGGEGECCCCACCCACCAGGEGATCGALCGGLCTTCCCGAGCCACCTGECCAAGCGETGCAACTCGGGETACCCTGGEATG

TCGCGGTCCCATCTGGATGGACACCGTTACCGCCCTCGCCAACCTGCGTGAGACTCTGTCTCCCCGCGAGGTTAAGCATCTGGAAGCAGAGGCATGGGAAGACTTCCTCGACATGTGTATCGGCCAGTGCGGTATCTGGGCTGGTGAGAACATCGAGCCTGAGAAGAAGAACTCCGAGCTGATGCCCACCGAACCCTACCTGCTGGGTTCTCACTCCGGTTGCTGCGGCATCTGGGTTTCCGGTCCTGACGATGTGGGCGCGCCCACCGACGAGGCGATGGACGGCGTTCCCGAGCACCTGCCGAAGGGCTGGAACTGGGGCTACCGTGGCATG
CRIG PITIWEMED T[VIT AFENA NPFEURENENT P ENS P RBEMV K HUCUNEN A BEMA W BEND F FERD IMECII'G Q C GII'W A GEENNI T NENPNENK K N S EENICOIMIP THENP vYPIWEIG S/H S'G C C GIIJWIVM SIG P/D DIV G A P T DFNMNAIMID G V| PEBENHIIP K G W N W G VY R
Zadenylylsulfate reductase, alpha subunit

i

TCGCGGTCCCATCTGGATGGACACCGTTACCGCCCTCGCCAACCTGCGTGAGACTCTGTCTCCCCGCGAGGTTAAGCATCTGGAAGCAGAGGCATGGGAAGACTTCCTCGACATGTGTATCGGCCAGTGCGGTATCTGGGCTGGTGAGAACATCGAGCCTGAGAAGAAGAACTCCGAGCTGATGCCCACCGAACCCTACCTGCTGGGTTCTCACTCCGGTTGCTGCGGCATCTGGGTTTCCGGTCCTGACGATGTGGGCGCGCCCACCGACGAGGCGATGGACGGCGTTCCCGAGCACCTGCCGAAGGGCTGGAACTGGGGCTACCGTGGCATG
S R S [HEED G H R Y R P RIQ P ANNMD sfvis P R GEMA s/G S RIGHENG RFM P RIHIVIY R PIVIR v BENG W EENENH R A NEEIENNENNENISN R A DI AHI R THEEP A G F S HENR FIWENRHENG F R sEHER CIG R AIHIR RIGIDIG R R S R A P A NG NNEENNEN G WIS Pow THIT

wW

Zadenylylsulfate reducatase, alpha subunit - partial

TCGCGGTCCCATCTGGATGGACACCGTTACCGCCCTCGCCAACCTGCGTGAGACTCTGTCTCCCCGCGAGGTTAAGCATCTGGAAGCAGAGGCATGGGAAGACTTCCTCGACATGTGTATCGGCCAGTGCGGTATCTGGGCTGGTGAGAACATCGAGCCTGAGAAGAAGAACTCCGAGCTGATGCCCACCGAACCCTACCTGCTGGGTTCTCACTCCGGTTGCTGCGGCATCTGGGTTTCCGGTCCTGACGATGTGGGCGCGCCCACCGAMIGAGGCGATGGACGGCGTTCCCGAGCACCTGCCGAAGGGCTGGAACTGGGGCTACCGTGGCATG
R G PIIT WHEMED T[VIT ANGIA NPFEURENENTPHMENS P REBEMV K HPFEUNEN ABENA WHEEND FEEBWDEMECIT G Q@ C GIT'W A GEENNIINENPMNENK K N S WENCOEMYP THENP YIIWENG S'H S G C CIGITIW[IVIS G PID DIV G A P T|DBENAMMID GV PEEEHINP K G W N W G Y R
Jadenylylsulfate reductase, alpha subunit

i

TCGCGGTCCCATCTGGATGGACACCGTTACCGCCCTCGCCAACCTGCGTGAGACTCTGTCTCCCCGCGAGGTTAAGCATCTGGAAGCAGAGGCATGGGAAGACTTCCTCGACATGTGTATCGGCCAGTGCGGTATCTGGGCTGGTGAGAACATCGAGCCTGAGAAGAAGAACTCCGAGCTGATGCCCACCGAACCCTACCTGCTGGGTTCTCACTCCGGTTGCTGCGGCATCTGGGTTTCCGGTCCTGACGATGTGGGCGCGCCCACCGACGAGGCGATGGACGGCGTTCCCGAGCACCTGCCGAAGGGCTGGAACTGGGGCTACCGTGGCATG
CRIG PIINWEMED TEVAT ANEBNA NPFESRENENTPRENS P RBENVIKIHPFEUNEN ANENA WwWEEND FFENDEMECIING @ C GITNW A GEENNII'NEN P BEN K K N S BENFEREME P T BEM P YPEENG S'H S G C CIGIIIWEVISIG PID DIVIG A P T[DNENAIMED GIVIPBENHINP K G W N WG Y R GHIME
Zadenylylsulfate reductase alpha subunit CDS

W

1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670
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ACCACCGTTCAGGGTCTGTTCACCGCTGCTGACGGCGTTGGCGCCTCTGGCCACAAGTTCTCCTCCGGCTCCCAMGCCGAGGGTCGCATGTGTGCCAAGTCCATGGTCAAGTTCGTGATGGACAACAAGGACCACAAGCCTGAGCTGGACACCAGCGTTGACGAGCTGATCGAAGAGATCTACCGTCCGGTGCGTAACTTCCTGGAGCACAAGGACTACTCCACCGCTATCGACGTGAACCCCAACTACATCACGCCGAAAATGCTGCAGTTCCGCCTGCAGAAGCTGATGGATGAGTATGTTGCTGGTGTTGCTACCTACTACACCACCAATG
T TIViQ GEEIF T A AD GIV.G A S'G H K F S S/G S/H ABNG RIMIC A K SEMEVK FIVEMID N KD H K P EEEID T SV D NEEITNEMNENIT Y R PIVIR N F JEVEENH KDY S T AMIIDIVIN P N Y[IIIT P KEMINENQ F R FENQ K FENUMI'D BEM Y IVIA GIVIA T Y Y T T N
Zadenylylsulfate reductase, alpha subunit

W

ACCACCGTTCAGGGTCTGTTCACCGCTGCTGACGGCGTTGGCGCCTCTGGCCACAAGTTCTCCTCCGGCTCCCABGCCGAGGGTCGCATGTGTGCCAAGTCCATGGTCAAGTTCGTGATGGACAACAAGGACCACAAGCCTGAGCTGGACACCAGCGTTGACGAGCTGATCGAAGAGATCTACCGTCCGGTGCGTAACTTCCTGGAGCACAAGGACTACTCCACCGCTATCGACGTGAACCCCAACTACATCACGCCGAAAATGCTGCAGTTCCGCCTGCAGAAGCTGATGGATGAGTATGTTGCTGGTGTTGCTACCTACTACACCACCAATG
DIFHIR s G S [VIH R CHEER R W REEW P [Q IVINEWE]R@MP R RIG S HIVICIQIVIH G QMIRIDIGIQ Q@ G P/Q AKEA GH Q RIENR A R RDEMP S/G AKEINPIG AQ GFENEIH R Y R RNSP/QEENH H ABEN A AfVIP P ABENADD CGEEVIC C w C C Y NEWEIH H Q C

Zadenylylsulfate reducatase, alpha subunit - partial

W

ACCACCGTTCAGGGTCTGTTCACCGCTGCTGACGGCGTTGGCGCCTCTGGCCACAAGTTCTCCTCCGGCTCCCAMGCCGAGGGTCGCATGTGTGCCAAGTCCATGGTCAAGTTCGTGATGGACAACAAGGACCACAAGCCTGAGCTGGACACCAGCGTTGACGAGCTGATCGAAGAGATCTACCGTCCGGTGCGTAACTTCCTGGAGCACAAGGACTACTCCACCGCTATCGACGTGAACCCCAACTACATCACGCCGAAAATGCTGCAGTTCCGCCTGCAGAAGCTGATGGATGAGTATGTTGCTGGTGTTGCTACCTACTACACCACCAATG
T TV Q GEENF T A AID GIV.G A SIG H K F S S/G S/H ABNG RIMIC A K SEMIVI K FIVEMID N K D H K P EEEEID T s [V D NNLEITI NNENII ¥ R PIV.R N F JLNEENH KDY S T AIIDIV.N P N Y[IIT P KEMINENQ F RPEENQ K EWMID NENY [VIA GIMIA T Y Y T T N
Zadenylylsulfate reductase, alpha subunit

W

ACCACCGTTCAGGGTCTGTTCACCGCTGCTGACGGCGTTGGCGCCTCTGGCCACAAGTTCTCCTCCGGCTCCCAMGCCGAGGGTCGCATGTGTGCCAAGTCCATGGTCAAGTTCGTGATGGACAACAAGGACCACAAGCCTGAGCTGGACACCAGCGTTGACGAGCTGATCGAAGAGATCTACCGTCCGGTGCGTAACTTCCTGGAGCACAAGGACTACTCCACCGCTATCGACTI@@EACCCCAACTACATCACGCCGAAAATGCTGCAGTTCCGCCTGCAGAAGCTGATGGATGAGTATGTTGCTGGTGTTGCTACCTACTACACCACCAATG
T TIVQ GEEIF T A AD GIV.G A S'G H K F S S'G S/H ABNG RIMIC A K SEMEV K FIVEMID N KD H K P EEEID T SV D NEEITINEMNENT Y R PIVIR N F JEBENH KDY S T AIID SIH P N Y[IIIT P KIMINENQ F RFENQ K FENUMID BEM Y [VIA GIVIA T Y Y T T N
Zadenylylsulfate reductase alpha subunit CDS

wW
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AACATGCTGGAAGTTGCCGAGCACAAGCTGGCCGAGCTG AAGGAAGACGCTCTGAAGATGCGTGCGAAAGACCTCCACGAGCTGCTGCGTGCTTGGGAGAACTATCACCGCATCCTGACCGC.G- _ TTCOGTGAGGAGAG - CTTCTACTACC ACAAAAACTTCGTTGATGAAGAAAACTGGAAGTGETTTG GTEGATETGGTEG -
A N EMITETNEN V. A BEN H K BN A BENFET- K MEM D A N K BME R A K /D FENH BENTCOTEI R A W EENN Y H RIT'FENT A NENA HEWMIK H I Q@ F R NENNEN S Y PIG F Y Y REMED K N F [VIDNENN w K C FIVIN sSIINY D K -TKTFKCFKRA_ SK-F K IR
Zadenylylsulfate reductase, alpha subunit )
CCAACATGCTGGAAGTTGCCGAGCACAAGCTGGCCGAGCTG AAGGAAGACGCTCTGAAGATGCGTGCGAAAGACCTCCACGAGCTGCTGCGTGCTTGGGAGAACTATCACCGCATCCTGACCGClG-G_G_G-GlGlGGlGlG-G_GG_G-GG_G-G-G-G_GG-GlG-GlG_G-GlG-G_GlG_GlG-G-G-GG-G-G-G-G-G-
/Q H AG S CR A Q@ A GR ANEIG R R SHEEND A CEBEER P P R A A A CHENGMENCEIs P/H P/D RIENMS s HBNTI/H PIvirENCGHENNPPFNS W IEmEyP H G Q KFREER R K NEUNENV FEN C BENIENHFENR Q@ RID Q@ DEENQ VEENQ T S R R s/G RERVIEEAVI Qv
Zadenylylsulfate reducatase, alpha subunit - partial D
CCAACATGCTGGAAGTTGCCGAGCACAAGCTGGCCGAGCTG AAGGAAGACGCTCTGAAGATGCGTGCGAAAGACCTCCACGAGCTGCTGCGTGCTTGGGAGAACTATCACCGCATCCTGACCGClG-G_G_G-GlGlGGlGlG-G_GG_G-GG—G-G-G-G_GG-GlG-GIG—G-GlG_G—GlG_GlG-G-G-GG-G-G-G-G_G-
A N EMITETNEN V. A BEN H K W A BENFET- K MEM D A BN K BME R A K (D FENH BENTLOTEY R A W MEM N Y [H RIT'FEN T A BEN A HEMEK HII Q F R NENNEN S Y PIG F Y Y REMED K N F [VIDNMENN w K C FIVIN SIINY D KBNT K ATHIVIDFEEIV D K S K@FF KK
Zadenylylsulfate reductase, alpha subunit )

v

CCAACATGCTGGAAMTTGCCGAGCACAAGCTGGCCGAGCTGRAAGGAAGACGCTCTGAAGATGCGTGCGAAAGACCTCCACGAGCTGCTGCGTGCTTGGGAGAACTATCACCGCATCCTGACHGC
A N IMIUEUNEN F A BENH K BOW A BENREN K G R R S EEMD A CHEEEMR P P R A A A CHEINGEENENS P[H PID|C
Zadenylylsulfate reductase alpha subunit CDS 3
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ATGAAGETGGACAAAGACGGTTCCGAGACCGGTCACGCCATGAAGTCTTTCAACCAGGAGCCCGAACAGTGETG-GGAGTGETACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACCTCCCTACGCTGACATCCTTCCGATGGGTCGITCTGTGCAGECCCTGCCCGGTACCGATTCCATCATGTGGACCATCAAGTTCCGCAACGGCACCATGAAGCGETTCAAGTTCCCGAT

ATGAAGCTGGACAAAGACGGTTCCGAGACCGGTCACGCCATGAAGTCTTTCAACCAGGAGCCCGAACAGTGCTG GGAGTGCTACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACGTCCCTACGCTGACATCGTTCCGATGGGTGG-TCTGTGCAGCCCCTGCGCGGTACCGATTCCATCATGTGGACCATCAAGTTCCGCAACGGCACCATGAAGCGCTTCAAGTTCCCGAT
Vil P BB R G T D7 s PINWME W T EEN K F R INTG T @M K R F K F PN

ATGAAGCTGGACAAAGACGGTTCCGAGACCGGTCACGCCATGAAGTCTTTCAACCAGGAGCCCGAACAGTGCTG GGAGTGCTACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACGTCCCTACGCTGACATCGTTCCGATGGGTGGITCTGTGCAGCCCCTGCGCGGTACCGATTCCATCATGTGGACCATCAAGTTCCGCAACGGCACCATGAAGCGCTTCAAGTTCCCGAT
I K NP < NENNGH S BEN T NGHNEN A BEN K S F UNONONENN P BENNON C W EENC Y S CEEKENC P NONNON A NN A R P Y A NONENNNEN P EENNGENGH S EENNON P NEN R NGN T NON S NENNNN ¢ T BENK F R NNNNGH T BEK R F 'k F P W

ATGAAGCTGGACAAAGACGGTTCCGAGACCGGTCACGCCATGAAGTCTTTCAACCAGGAGCCCGAACAGTGCTG GGAGTGCTACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACGTCCCTACGCTGACATCGTTCCGATGGGTGGRTCTGTGCAGCCCCTGCGCGGTACCGATTCCATCATGTGGACCATCAAGTTCCGCAACGGCACCATGAAGCGCTTCAAGTTCCCGAT
I KN <EDNNGH S BEN T NGENEN A BEN KT S F BNNNONENN P BENNON C v EEC Y S CENKENC P NONON A NN A R P v A NN P EEINGENGE S BENNON P BN R NGN T NON S BENENN v T BEN KT F R BNNNGH T B KT R F kT F P

GlG-G_G_GlGIG-G-GIGlG-GG-G-GGG-GG-GG-G-G-G_G-G-G-ATGAAGCTGGACAAAGACGGTTCCGAGACCGGTCACGCCATGAAGTCTTTCAACCAGGAGCCCGAACAGTGCTGGGGAGTGCTACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACGTCCCTACGC
Bl ¢C THEP 7 FEER 7K CEDENGH C K IGRNOWEDE R T A C NN Y NN C P BHENDNESNENN < EENDN < EDESGH S MM T NGUNHN A EEN K S F NTNONENN P EENNON C v SGUEVENSSSSSNSCHETOUSDNENN P P A NGHNHE R NGH T S HEE R

AGTCTTTCAACCAGGAGCCCGAACAGTGCTGGGGAGTGCTACTCCTGCATCAAGATCTGCCCCCAGCAGGCCATCGAGGCACGTCCCTACGCTGACATCGTTCCGATGGGTGGITCTGTGCAGCCCCTGCGCGGTACCGATTCCATCATGTGGACCATCAAGTTCCGCAACGGCACCATGAAGCGCTTCAAGTTCCCGAT
SEENS T R S PN S A GENC Y s CINKIIIC PIQ Q AT'BEMA R P Y ADIT'V PIMIG G S[ViQ PEWR G T/D ST @MIw TFI'K F R N G THEMEIK R F K F P[II
JAPS reductase beta subunit

W

350 360 370 380 390 400 410 420 430 440 450 460 470 480 487
CCGCACCACCCLTGAGGGTTCCATCGACCETTATGGTAATACGECECCAGEEGATATGGECAAGATEGETGAGEETGGTTTETTCAACCACAATCAGCAGAATGGETACCGEGETGGLGATECCAGEGAGETCATTTCCAAGTAA|

CCGCACCACCCCTGAGGGTTCCATCGACCCTTATGGTAATACGCCCGCAGCCGATATGGCCAAGATCGCTGAGCCTGGTTTCTTCAACCACAATCAGCAGAATGGCTACCGCGCTGGCGATCCCAGCGAGCTGATTTGCAAGTAA
fR T T PEMG S[IT"D P Y G N T P A A DIMIA KII/AMNP GF F N H N QQNGY R AGDZP  sSENNT c KK
Jadenylylsulfate reductase, beta subunit >

4

CCGCACCACCCCTGAGGGTTCCATCGACCCTTATGGTAATACGCCCGCAGCCGATATGGCCAAGATCGCTGAGCCTGGTTTCTTCAACCACAATCAGCAGAATGGCTACCGCGCTGGCGATCCCAGCGAGCTGATTTGCAAGTAA
UR T T PEEMG SPINDIP Y[G N T P A ADEMNA KPFIARMNPIGF F I NIHINQ Q@ NG Y R AIGID P s EENTIC KK
Jadenylylsulfate reductase, beta subunit >

4

CCGCACCACCCCTGAGGGTTCCATCGACCCTTATGGTAATACGCCCGCAGCCGATATGGCCAAGATCGCTGAGCCTGGTTTCTTCAACCACAATCAGCAGAATGGCTACCGCGCTGGCGATCCCAGCGAGCTGATTTGCAAGTAA
OR T T PEEMG SPIND|IP Y (G N T P A ADEMNA KJIIJABNPIGF F I NIHINIQ Q@ N G Y R AGID P s EENT C KK
Jadenylylsulfate reductase, beta subunit >

V

CCGCACCACCCCTGAGGGTTCCATCGACCCTTATGGTAATACGCCCGCAGCCGATATGGCCAAGATCGCTGAGCCTGGTTTCTTCAACCACAATCAGCAGAATGGCTACCGCGCTGGCGATCCCAGCGAGCTGATTTGCAAG
OR T T PEEMG SPEINDIP Y[G N T P A ADEMNA KPIIJABNPIG F FI NIH N Q@ Q@ N G Y R AIGID P s EEENENTIC K
¢APS reductase beta subunit 3
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ATGGCATTAGACCAAACCAATCGTTATTCAGACCT GAGT CTGAAAGAAGACGAGCTGATCGCAAGCGGTGACTACGTACTTTGLEGCCTACCT GATGAAGCCAAAGTCCGGETACGGTTACCT GCAAGET GETGETCACTTTGCAGCT GAGTCCTCCACCGGCACCAACGTGGAAGTCTCTACCACT GATGACTTCACCAAG G GTGTTGACGCGCTGGTCTATGAGATCGATGAAGCCAAAGAGCT GATGAAGAT CGCCTACCCCGTT GACTTATTCGATATCAACATC

ATGGCATTAGACCAAACCAATCGTTATTCAGACCTGAGTCTGAAAGAAGACGAGCTGATCGCAAGCGGTGACTACGTACTTTGCGCCTACCTGATGAAGCCAAAGTCCGGCTACGGTTACCTGGAAGCTGCTGCTCACTTTGCAGCTGAGTCCTCCACCGGCACCAACGTGGAAGTCTCTACCACTGATGACTTCACCAAGGGTGTTGACGCGCTGGTCTATGAGATCGATGAAGCCAAAGAGCTGATGAAGATCGCCTACCCCGTTGACTTATTCGATATCAACATC

I A EENNONNON T GNE R Y S NENEEN S BN K NENEORENNNNENN A S NGENDN v BENENN c A YEEEENK P (K S HGH YHGE VEENEN A A ANSF A ANES S THGE T INUENNNNNNNN s T T BONNRN F T (K NGHNNNEON A NENENN v EENNRNPEENN A < NN < B A Y P NN - EOEENNSNIE

ATGGCATTAGACCAAACCAATCGTTATT CAGACCT GAGT CTGAAAGAAGACGAGCTGAT CGCAAGCGGTGACTACGTACTTTGCGCCTACCT GATGAAGCCAAAGTCCGGCTACGGTTACCT GGAAGCTGCTGCTCACTTTGCAGCT GAGT CCTCCACCGGCACCAACGTGGAAGTCTCTACCACTGATGACT TCACCAAGGGT GTTGACGCGCTGGTCTATGAGATCGATGAAGC CAAAGAGCT GATGAAGAT CGCCTACCCCGTTGACTTATTCGATATCAACATC
BN A BENWDWNON T (NT R Y S NONEEN S HE < EENORENNNNNNTS A S NGUNDN v NNNNEN C A Y EENEEN K P K S NGH v UGN v NENNNN A A ANHNF A AN S TUEGHT (NENNENNNVE S T T UDNNDN F T K NGUNNNNDN A NENEVE v EENSTNOUENN 4 < EENNNNEEN < WIS A v P ENENDWENN F SDEEDS N

ATGGCATTAGACCAAACCAATCGTTATT CAGACCT GAGT CTGAAAGAAGACGAGCTGAT CGCAAGCGGTGACTACGTACTTTGCGCCTACCT GATGAAGCCAAAGTCCGGCTACGGTTACCT GGAAGCTGCTGCTCACTTTGCAGCT GAGT CCTCCACCGGCACCAACGTGGAAGTCTCTACCACT GATGACT TCACCAAGGGT GTTGACGCGCTGGTCTATGAGATCGATGAAGC CAAAGAGCT GATGAAGAT CGCCTACCCCGTTGACTTATTCGATATCAACATC
I A BENNONNON T NG R Y S NONEEN S BN K EEEORENENNNENN A S NGENDN v BENENN C A YEEEENK P K S NGH YNGH VENNEN A A ANENF A AN S TNGE T UNMENENNNNN S T T BDNNAN F T K NGNNENNON A NN v BENNSNONENN 4 < DEEENNEN < BN A Y P EENIONEEN - EOEENONOE

GlGG-G-GG-GlG‘lGG-G-G_-G-GGm-G_ATGGCATTAGACCAAACCAATCGTTATTCAGACCTGAGTCTGAlAGAAGACGAGCTGATCGCAAGCGGTGACTACGTACTTTGCGCCTACCTGATGAAGCCAAAGTCCGGCTACGGTTACCTGGAAGCTGCTGCTCACTTTGCAGCTGAGTCCTCCACCGGCACCAACGTGGAAGTCTCTACCACTGATGACTTCACCAAGGGTGTTGACGCGCTGGTCTATGAGATCGATGAAGCCAAAGAGCTGATGAAGATCGCCTACCCCGTTGACTTATTCGATATCAACATC
MVEENN S EINTGH R NDNEEN A BN S BHN A BOW S T QN S T R Y NGANVENDENON T EEN A EENEDNEON T CNT R v S NDNEEN S HE 7 EENSDUENNNNNNTE A S NGUNDN v BVEEEN ¢ A YEEEEK P K S NGH vEGH VNN A A ANHIF A AMMS S T NG T (NENENNNENE S T T EDNNDN F T K NGIEVENDN A EENEVE v EEENSOUENN A K EENEEENN < BDN A v ¢ EVESDNEEN F EDNEDE NEE

370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730
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ATCGACGGGCGTGCCATGCTGGCATCGTTCCTGACCCTGACCATCGGTAACAACCAGGGTATGGGCGATATCGAATACGCCAAGATGCTCGACTTCTACATGCCACCCAAATACCTGCGCCTGTACGACGGTCCTGCGGTCAACATCCAGGATATGTGGCGCATTCTGGGGCGTCCAATTGAGAATGGTGGTTACATCGCCGGCACCATCATCAAACCCAAACTGGGCCTGCGTCCCGAGCCCTTTGCTGAAGCGGCATACCAGTTCTGGCTGGGCGGTGACTTCATTAAGAACGACGAGCCCCAGGGTAACCAGCCCTTCTCCCCCATGAAGAAGACCATCCCGCTGGTGGCAGACGCCATGCGT

EIIDENGH R A NN A S F BN T BN T EENGHTNTUNTNONNGENNGRNDNNINENN v A K EENNNNON F Y BN P P K vV EEIR B v EDNNGH P A EENTEENNONIDEENN ¢ R BENEENNGE R P NESENNCNONGENGH v NEN A NGN T NENNN K P K EENGHEN R P EE P F ANNA A Y EONF W EENGENGNNDE F NN K UNUNDNENN P NOWNGNCNTNON P F S PEEK K T NN P NENNNN A BON A E R

ATCGACGGGCGTGCCATGCTGGCATCGTTCCTGACCCTGACCATCGGTAACAACCAGGGTATGGGCGATATCGAATACGCCAAGATGCTCGACTTCTACATGCCACCCAAATACCTGCGCCTGTACGACGGTCCTGCGGTCAACATCCAGGATATGTGGCGCATTCTGGGGCGTCCAATTGAGAATGGTGGTTACATCGCCGGCACCATCATCAAACCCAAACTGGGCCTGCGTCCCGAGCCCTTTGCTGAAGCGGCATACCAGTTCTGGCTGGGCGGTGACTTCATTAAGAACGACGAGCCCCAGGGTAACCAGCCCTTCTCCCCCATGAAGAAGACCATCCCGCTGGTGGCAGACGCCATGCGT

EENBNNGE R A NN A S F T EE T EEIGEINSSNIEONNCENNNNCRNNEENN v A (K EENNNEON ¢ Y BN P P (KT v EENR EEN v ENNNGH P A EENNOESEEONIDEEEN ¢ R EENENNNGE R P ESSENNSNONGENGE v BN A NGH T BENEN K0 P (K'EENGHEN R P EE P F ANEA A vEONF v EENGENGENS F EEN K ENUNDNNNN P BONNGHONGEON P F S PEE KK T HEN P NENEEN A DN A EN R

ATCGACGGGCGTGCCATGCTGGCATCGTTCCTGACCCTGACCATCGGTAACAACCAGGGTAT GGG CGATAT CGAATACGCCAAGAT GCT CGACTT CTACATGCCACCCAAATACCTGCGCCTGTACGACGGT CCTGCGGTCAACAT CCAGGATATGTGGCGCATT CTGGGGCGT CCAATTGAGAATGGT GGTTACATCGCCGGCACCAT CAT CAAACCCAAACTGGGCCTGCGTCCCGAGCCCTTTGCT GAAGCGGCATACCAGTTCTGGCTGGGCGGTGACTT CATTAAGAACGACGAGCCCCAGGGTAACCAGCCCTTCTCCCCCATGAAGAAGAC CATCCCGCTGGTGGCAGACGCCATGCGT
EENIDNNGH R A NENEN A S F BN T BN T ESNGHSNISNINONNGENNNGRNDNENNNN v A K EENNNNON F Y BN P P K VIR BN v EENGH P A EENVESNNONDEENN ¢ R EENENNGE R P ESEEENCNONGENGE v NEN A NGN T NENEN K P K EENCHEN R P EE P F ANNA A Y EONF W EENGENGENDN F NEN K UNUNDNENN P NONNGNONGNON P F S PEEK K T NEN P NENNEN A BBN A HN R

ATCGACGGGCGTGCCATGCTGGCATCGTTCCTGACCCTGACCATCGGTAACAACCAGGGTATGGGCGATATCGAATACGCCAAGATGCTCGACTTCTACATGCCACCCAAATACCTGCGCCTGTACGACGGTCCTGCGGTCAACATCCAGGATATGTGGCGCATTCTGGGGCGTCCAATTGAGAATGGTGGTTACATCGCCGGCACCATCATCAAACCCAAACTGGGCCTGCGTCCCGAGCCCTTTGCTGAAGCGGCATACCAGTTCTG

[TVD G R AFMINEN A S F FENTREE TFING N N'Q GEMIG D I'NENY A KIMIREND F Y EMIP P K YFEIREE YD G P AJVINIINQ DEMIW RITFNE G R PII'MENN G G Y[IINA G TIIIT K P KEH GUEEIR PEENP F ABBNA A Y QF

Jribulose-15-bisphosphate carboxylase/oxygenase form Il large subunit 3
TTCATTAAGAACGACGAGCCCCAGGGTAACCAGCCCTTCTCCCCCATGAGGAAGACCAT CCCGCTGGTGGCAGACGCCATGCGT
FOINK N'DEEMP/Q G N'Q P F S PEMIR K T[I]P BENVIAID ANMER
Jribulose-15-bisphosphate carboxylase/oxygenase form Il large subunit 3
740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CGEGECELA GGAT GAGALTG GE GAAG CCAAGETIETTETCCG CEAATAT CACCGIET GATG ATIEEA GEEGAG ATIGATTGIECEGTG GRGAGTTIEGTEETEG A GALETTEG GTTTT GA GG CATETCA GGTT GEETTEETG GITG AT GG TTACGTAGEEG GTECTACTG ETGITT GECACEGELLGTE GEAACT TCCCCAATEAG ITECT GEACTTCEATE G GECG GTEAT GGG 6G GTEACCTICTICECTAG A GEAA GEGTTGG TTACACCGETT TG TACACATEAAGAT GAIGCIEG TET GETG GG TG CATIEC GGTATG CAL GTIUG GEATCTAT GG GETATG GEAAGAT GGAA GG CG AAGEEAG CG AGAAALT G

CGCGCCCAGGATGAGACTGGCGAAGCCAAGCT CTTCTCCGCCAACAT CACCGCTGATGAT CCAGCCGAGATGATTGCCCGTGGTGAGTTCGTCCTCGAGACCTTCGGTTTTGAGGCCTCTCAGGTTGCCTTCCTGGTTGATGGTTACGTAGCCGGTCCTACCGCTGTTGCCACCGCCCGTCGCAACTTCCCCAACCAGTTCCTGCACTTCCATCGTGCCGGT CACGGTGCGGTCACCT CTCCCCAGAGCAAGCGTGGTTACACCGCTTTCGTACACATCAAGATGACCCGTCTGCTGGGTGCATCCGGTATGCACGT CGGCACCATGGGCTACGGCAAGAT GGAAGGCGAAGCCAGCGACAAACTG
R A'Q DEENT GEENA KFEENF S A NII'T A/D D P ABENMIT A R GEENF [VIUNENT FIG FWEENA S/QIVIA FEEIVID G Y[VIA G P T AMMA T AR RNF PN Q FPFEIHFIHRAGHGAWNMITSPIQ S K RGY TAFIVIHIIKIMIT RESIEIG A S GEMIHIVIG TEMIG Y G KFEMINENGNEN A s D K pEm
Jribulose-1,5-bisphosphate carboxylase/oxygenase
CGCGCCCAGGATGAGACTGGCGAAGCCAAGCT CTTCTCCGCCAACAT CACCGCTGATGAT CCAGCCGAGATGATTGCCCGTGGTGAGTTCGTCCTCGAGACCTTCGGTTTTGAGGCCTCTCAGGTTGCCTTCCTGGTTGATGGTTACGTAGCCGGTCCTACCGCTGTTGCCACCGCCCGTCGCAACTTCCCCAACCAGTTCCTGCACTTCCATCGTGCCGGT CACGGTGCGGTCACCTCTCCCCAGAGCAAGCGTGGTTACACCGCTTTCGTACACATCAAGAT GACCCGTCTGCTGGGTGCATCCGGTATGCACGTCGGCACCATGGGCTACGGCAAGAT GGAAGGCGAAGCCAGCGACAAACTG
R A Q DEENT GEENA KFEENF S A NIIT A/D D P ABENMIT A R GEENF [VILUMENT FIG FEENA S/'QIVIA FBIVD G Y[VIA G P T A[MA TARRNTF PN QFPFEIHFIHRAGHGANMT S SPIQ S KRGY TAFIVHII KIMIT RFEWNEG A S GIMIH VG TEMIG Y G K FIMINENGNEN A s D K pEw
Zribulose bisphosphate carboxylase
CGCGCCCAGGATGAGACTGGCGAAGCCAAGCTCTTCTCCGCCAACAT CACCGCTGATGAT CCAGCCGAGATGATTGCCCGTGGTGAGTTCGTCCTCGAGACCTTCGGTTTTGAGGCCTCTCAGGTTGCCTTCCTGGTTGATGGTTACGTAGCCGGTCCTACCGCTGTTGCCACCGCCCGTCGCAACTTCCCCAACCAGTTCCTGCACTTCCATCGTGCCGGTCACGGTGCGGTCACCTCTCCCCAGAGCAAGCGTGGTTACACCGCTTTCGTACACATCAAGATGACCCGTCTGCTGGGTGCATCCGGTATGCACGT CGGCACCATGGGCTACGGCAAGAT GGAAGGCGAAGCCAGCGACAAACTG
R A'Q DEENT GEENA KBEENF S A NIIIT A/D D P ABENMIT A R GEENF [ VIINEENTFIG FEENA SQIVIA FEVID G YVIA G P T AMIA T AR R NF PN Q FPFEIHFIHRAGHGAWNITSPIQ S K RIGY TAFIVIHIIKIMIT RFIENENG A S GEMIEHIVIG TEMIG Y G K FIMINENG NEN A s D K
Jribulose-1,5-bisphosphate carboxylase/oxygenase 3

wW

W

CGCGCCCAGGATGAGACTGGCGAAGCCAAGCT CTTCTCCGCCAACAT CACCGCTGATGAT CCAGCCGAGATGATTGCCCGTGGTGAGTTCGTCCTCGAGACCTTCGGTTTTGAGGCCTCTCAGGTTGCCTTCCTGGTTGATGGTTACGTAGCCGGTCCTACCGCTGTTGCCACCGCCCGTCGCAACTTCCCCAACCAGTTCCTGCACTTCCATCGTGCCGGT CACGGTGCGGTCACCT CTCCCCAGAGCAAGCGT GGTTACACCGCTTTCGTACACATCAAGAT GACCCGTCTGCTGGGTGCATCCGGTATGCACGT CGGCACCATGGGCTACGGCAAGAT GGAAGGCGAAGCCAGCGACAAACTG
R A Q DEENT GEENA KFENF S A NI'T A/D D P ABENMIT A R GEENF [VILUMENT F/G FEENA S'QVA FBIV D G Y[VIA G P T A[VMATARRNTF PN QFPFEIHFHRAGHGA ANV TS SPIQSKRGY TATFIVHII KIMIT RIWNEG A S GIMIH V.G TEMIG Y G K MINENGNEN A s D K
Jribulose-15-bisphosphate carboxylase/oxygenase form Il large subunit

W

1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,464
ATTGEGTATATG ATEGA GE G CACAGEGEE GATIG GTEETTTIET AGEATGAG GAGTIG GG ET.GG BAT CAAAGECAEEATEET CATEATETEEG GEGG EAT GAAL GEEETG § GTETAGEECG ETTIETTEGAGAACETG GGEEATGGC EANEGITC ATCAAGATE GEAG GG G GGITG ETTAT GGTEATATEG AGA GEEE GG §G GET GGTIGET GTETGEETCEG TEAG GEETATGAG TG BTG GAAA GAGG GTGEA GAEEG GTIE GA GTABCECAAAGAGEATA A GAGTTIGGETEG 66 BETTE GAGTEETTTIE] GEAGGAT ¥ GGATGETATETTEEEEG GATG GEGEGATAAGET GG G GTAGATAAGTAA

ATTGCCTACATGAT CGAGCGTGACAGCGCCGATGGT CCTTTCTACCATCAGGAGTGGGCTGGCATGAAACCCACCACCCCGATCAT CTCCGGCGGCATGAACGCCCTGCGTCTACCCGGCTTCTTCGAGAACCTGGGCCACGGCAACGTGAT CAACACCGCAGGT GGTGGTGCTTACGGTCACAT CGACAGCCCGGCGGCTGGTGCTGTCTCCCTGCGTCAGGCCTACGAGTGCTGGAAAGAGGGT GCAGACC CGGT CGAGTACGCGAAAGAGCACAAAGAGTT CGCTCGCGCCTTCGAGT CCTTT CCGCACGATGCGGACGCTATCTTCCCCGGATGGCGCGACAAGCTGGGCGTACACAAGTAA
[T0A YIMIITEEN R'D S ATD G P F Y[H QEEW AGEMIK P T T PIINT|S(G GEMIN AFREIREEIP G F FEENNPFEG H G NIVIIIN T AG G G A YIG HITID S P A A G ANVISHEERQ A YBENC W KNENG AD PIVEENY A KEENH KWBNF AR A FEENS F PIHID AD AIIIF PG W R D KFNENGIVIH K

|

Jribulose-1,5-bisphosphate carboxylase/oxygenase
ATTGCCTACATGATCGAGCGTGACAGCGCCGATGGTCCTTTCTACCATCAGGAGTGGGCTGGCAT GAAACCCACCACCCCGATCATCTCCGGCGGCATGAACGCCCTGCGTCTACCCGGCTTCTTCGAGAACCTGGGCCACGGCAACGTGAT CAACACCGCAGGTGGTGGTGCTTACGGTCACAT CGACAGCCCGGCGGCTGGTGCTGTCTCCCTGCGTCAGGCCTACGAGTGCTGGAAAGAGGGT GCAGACCCGGT CGAGTACGCGAAAGAGCACAAAGAGTT CGCTCGCGCCTTCGAGT CCTTTCCGCACGATGCGGACGCTATCTTCCCCGGATGGCGCGACAAGCTGGGCGTACACAAGTAA

[ITA YIMIT'BEM RID S AD G P F YH QBENW A GEMIK P T T PIII'S G GEMIN APFBIRE P G F FEENNPFEG H G NIVIIIN T A'G GG A Y G HIIID S P A A G ANVISEENRIQ A YEENC W KBENG A'D PIVEENY A KBENH KMBENF AR A FEENS F PIHD AD AIIF PG W RID KFE GIVIH KK
Jribulose bisphosphate carboxylase
ATTGCCTACATGATCGAGCGTGACAGCGCCGATGGTCCTTTCTACCATCAGGAGTGGGCTGGCATGAAACCCACCACCCCGATCATCTCCGGCGGCATGAACGCCCTGCGTCTACCCGGCTTCTTCGAGAACCTGGGCCACGGCAACGTGAT CAACACCGCAGGTGGTGGTGCTTACGGTCACAT CGACAGCCCGGCGGCTGGTGCTGTCTCCCTGCGTCAGGCCTACGAGTGCTGGAAAGAGGGTGCAGACCCGGT CGAGTACGCGAAAGAGCACAAAGAGTTCGCTCGCGCCTTCGAGT CCTTTCCGCACGATGCGGACGCTATCTTCCCCGGATGGCGCGACAAGCTGGGCGTACACAAGTAA
[T'A YIMITBENRID S A/D G P F Y'H QBENW A GIMIK P T T PII'T S G GIMIN AFEJREENP G F FEENPFEG H G NIVII'N T A G GG A Y G HII'D S P AAG AWV SIEIRQ A YBEENC Ww KBENG A'D PIVEENY A KBENH KMNF AR A FEENS F P/HD AD AJI/F PG W RID KFWHGIVIH KK
Jribulose-1,5-bisphosphate carboxylase/oxygenase

AV

AV

ATEGCCTACATGATCGAGCGTGACAGCGCCGATGGTCCTTTCTACCATCAGGAGTGGGCTGGCATGAAACCCACCACCCCGATCATCTCCGGCGGCATGAACGCCCTGCGTCTGCCCGGCTTCTTCGAGAACCTGGGCCACGGCAACGTGAT CAACACCGCAGGTGGTGGTGCTTACGGTCACAT CGACAGCCCGGCGGCTGGTGCTGTCTCCCTGCGTCAGGCCTACGAGTGCTGGAAAGAGGGTGCAGACCCGGT CGAGTACGCGAAAGAGCACAAAGAG
[TA YIMITBEMRID S AD G P F Y'H OBENW A GEMIK P T T PII'T 'S G GEMIN AFEIREENP G F FEENNPFEG H G NIVIIIN T AG GG A YIG HII'D S P A A G AV SEEIRIQ A YEENC W KBEENG A'D PIVEENY A KBNENH K NEN
Jribulose-15-bisphosphate carboxylase/oxygenase form Il large subunit 3
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GTGATGGCAAAACA GATCICAT GATACCCCCAT GETT GATICA GET GGA GA GT GGECETTG GECCTCCTTT GTAACC GGICCTCAAGE GTIETC GE GAA GGAAAAT CAICATICAT GGTTGACCTGIET GGGTCA GETG GAA GA GTCCTACGA GAICCAAAAAA GGTTACT GGAAG GGEGGTAICEGTT GGE GTTATEGGTTATG GE GGEGGECT ATTCCAC GTTTCACC GA GET GAAGAAT GA GGAIEG GEAICCICCCAA GTTTCETCIECGIEC GEA GAATTICCACAICCCTGEGTATICATGEC G- ETECTG

-

-GGGl_dGTGATGGCAAAACAMTG@TMTACCCC@TGCTTGAT@GCTGGAGAGTGGCCCTTGGCCCTCGTTTGTAACCGGCCTCAAGCGTCTCGCGAAGGAAAATGACATCATGGTTGACCTGCTGGGTCAGCTGGAAGAGTCCTACGAGACCAAAAAAGGTTACTGGAAGGGCGGTACCGTTGGCGTTATCGGTTATGGCGGCGGCGTGATTCCACGTTTCACCGAGCTGAAGAATGAGGACGGCACCCCCAAGTTTCCTGCCGCCGM@AﬂCCAMCCCTGCGTAT@TGCCGC CTCCTG
AK_TP S P W P S F T K R A K S YBEET K K G Y W K GG TV GV T G Y PR F THERNM K NBEED G T P K F P A A AN F[H THER P -Pp P

;
i

GTGATGGCAAAACAGATGCATGA TACCCCCATGCTTGATCA GCTGGAGA GTGGCCCTTGGCCCT CGTTTGTAACCGGCCTCAAGCGT CTCGCGAAGGAAAAT GA CATCATGGTTGACCTGCTGGGTCAGC TGGAA GA GTC CTACGAGA CCAAAAAAGGTTACT GGAAGGGCGGTA CCGTTGGCGTTATCGGTTATGGCGGCGGCGTGATTCCA CGTTTCACCCA GCTGAAGAAT GA GGA CGGCA CCCCCAA GTTTCCTGCCGCCGCA GAATTCCACA CCCTGCGTATCA TGCCGABCTCCTG
AK_TP S P W P S F T K R A K S YEE T K K 'G'Y W K T Y P R F T K T P K F P A A ABNFH THEER P P S W

i
i
i

ATGCTTGAT CAGCTGGAGA GTGGCCCTTGGCCCTCGTTTGTAACCGGCCTCAAGCGT CT CGCCAAGGAAAATGA CATCATGGTTGACCTGCT GGG TCAGC TG GAA GA GTCCTACGAGA CCAAAAAAGGTTACT GGAAGGGCGGTA CCGTTGGCGTTATCGGTTATGGCGGCGGCGTGA TTCCA CGTTTCACCGA GCTGAAGAAT GA GGA CGGCA CCCCCAA GTTTCCTGCCGCCGCA GAATT CCACA CCCTGCGTATCATGCCGC CTCCTG
S-PWPSF-T_KR-AK S YBEET K K G Y W K GG T Y P R F T K T PKF P AAABMC F/H TEERIII P -P PI

|
I
:

-GGcl_dGTGATGGCAAAACAmTGMTMTACCCC@TGCTTGATCAGCTGGAGAGTGGCCCTTGGCCCTCGTTTGTAACCGGCCTCAAGCGTCTCGCGAAGGAAAATGACATCATGG'ITGACCTGCTGGGTCAGCTGGAAGAGTCCTACGAGACCAAAAAAGGTTACTGGAAGGGCGGTACCGTTGGCGTTATCGG'ITATGGCGGCGGCGTGATTC(‘ACGT'ITCACCGAGCTGAAGAATGAGGACGGCACCCCCAAGTTTCCTGCCGCCG@MAﬁCCAMCCCTGCGTAT@TGCCGC CTCCTG
AK_TP S P W P S F T K R A K S YBER T K K G Y W K T Y P R F T K T P K F P A A ABF[H THER P -Pp P

I
|
i

AT GA GGA CGGCA CCCCCAA GTTTCCTGCCGCCGCA GAATTCCACA CCCTGCGTATCATGCCGC CTCCTG
IMIR T A P P S FEMP PIQ NS T P CINIS C R -
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GCATGCACTA CGA TA CCAAGACC ATTCGCAAGTT CTGCGA CA TCTGGGAGAA GTA CGGTTCTGGT CTGATTGCATTCCACGGT CA GTCTGGTGACATTATGTT CCAGGGGTGCTCCACCCA TAACGTGCAGCCTGCCTTCGATGAGCT GAA CGAGA TGGGT TTCGA CATGGGTGGA GCGGGTCCCGCTGTGCGGACCGGCATGTCCTGCGTTGGTGCAGCGCGCTGT GA GCA GTCCTGCGTGGACGA GGG TCGCA CCATGCGCATGCTGG TGAACAACGC CCTCGACGATATGCA TCGTCCGGCA CTCCCCTA
GEMEH YD T K T-fINR K F C/DII"wHEEK Y G S GEWTI A F/H GQ S GDITEMIF QG C S TID NWIQ P A FIDMNENVNNMNENMIG FIDEMEG G A G P AVIR T GEMES CIVIG A AR CEENQ S CIVAIDMNENG R TWMIRFMIFENVIN N AFNIND DEMIH R P AMNP Y

GCA TGCACTA CGA TA CCAAGACC A TTCGCAAGTT CTGCGA CA TCTGGGAGAA GTA CGGTTCTGGTCTCATTGCATTCCACGGTCAGTCTGGTGACATTATGTT CCAGGGGTGCTCCACCCA TAACGTGCAGCCTGCCTTCGATGAGCT GAA CGAGA TGGGT TTCGA CATGGGTGGA GCGGGTCCCGCTGTGCGGACCGGCATGTCCTGCGTTGGTGCEGCGCGCTGT GA GCA GTCCTGCGTGGACGA GGG TCGCA CCATGCGCATGCTGG TGAACAACGC CCTCGACGATATGCA TCGTCCGGCA CTCCCCTA
‘H AMER Y/Q D -H S QIVEER HEN GEENVIR F W siDciTipP R siviwEM @I F'Q G C S T/D NIWIQ P A F DNENNEN NBENWE G FDEMEG G A G P AIWIR T/ GEMES CIWVIG A AR CHEENQ S CIVIDEENG R TFMERFEMINENVIN N AFID DEMEH R P AW P Y

GCA TGCACTA CGA TA CCAAGACC ATTCGCAAGTTCTGCGA CA TCTGGGAGAA GTA CGGTTCTGGTCTGATTGCATTCCACGGT CA GTCTGGTGACATTATGTT CCAGGGGTGCTCCACCGA TAACGTGCAGCCTGCCTTCGATGAGCT GAA CGAGA TGGGTTTCGA CATGGGTGGA GCGGGTCCCGCTGTGCGGACCGGCATGTCCTGCGTTGGTGCAGCGCGCTGT GA GCA GTCCTGCGTGGACCA GGG TCGCA CCATGCGCATGCTGGTCAACAACGCCCTCGACGATATGCATCGTCCGGCA CTCCCCTA
_Y-TKT—-RKFC_W K Y'GS GFEIWNIT A F/'HGQ S/GD'TMIF'Q GC S TID NIVQ P A F F A'G P AIVIR T/ GEWN S CcIViG A AR C S C R T R R P ABNN P Y

!
i

GCATGCACTA CGA TACCAAGACCGA TGCGCAAGTTCTGCCACATCTGGGAGAA GTACGGTTCTGGTCTGATTGCATTCCACGGTCAGTCTGG

GEMIH YD T K T/D A Q/VFEINR HFINGEERV R F W S/D CclfTiP R SV W

Zsulfite reductase dissimilatory-type alpha subunit 3

GCATGCACTA CGA TA CCAAGACCGA TGCGCAAGTTCTGCCACATCTGGGAGAAGTACGGTTCTGGTCTGATTGCATTCCACGGTCAGTCTGGTGACATTATGTTCCAGGGGTGCTCCACCCATAACGTGCAGCCTGCCTTCGATCAGCTGAA CGACATGGGTTTCGACATGGGTGGA GCGGGTCCCGCTGTGCGGACCGGCATGTCCTGCGTTGGTGCAGCGCGCTGTGAGCAGTCCTGCGTGGACGA GGGTCGCA CCATGCGCATGCTGGTCAACAACGCCCTCGACGATATGCATCGTCCGGCACTCCCCTA
A CT TFIT'P R PEMER K F C/IDIT'WHEBNK Y ' G S GFWI A FIH GQ S'GD'ITMMIFIQ GC S TID NIVIQ P A FIDEERNIM NMENMIG FIDEMEG G A G P AIVR TIGEMES CIWV1G A AR CHEBENQ S CIV'DBEENG R TPIVMERFMINENYIN N AMMND DFMIH R P AN P Y

<sulfite reductase dissimilatory-type alpha subunit

wW
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CAA CA TGAAA TACAA GGT CTCTGGCTGCCCGAA TGACT GCA TGAACGCCATTCAGC GT GCA GA CGT GGCCA TCATCGGTACCTGGC GCGACCACAT GAA GGTCGAT CAGGAAGA GGTCAACAAGTACGT CGCCGATA TGGGC CG CAA GAAGA TGATC GACAA CGT CA TCA CCCGCTGCCCGA CCCAGGCGCTGTCGCTGAATGACCACCA TACCCTGGCCGTCGA CAA CAAGA GCTGTGTGCGCTGCA TGCACTGCAT CAA CGTCA TGACCAAGGCGCTGT CTCCT GGT GA CGA CAAAGGTATTACCGTACTCT
KEMEK Y KIVIS'G C P N'D CEMEN AFT'Q R A/DIVIAITTTIG T W RID DFEMEK VID Q NEMNENV K K Y[IVIADEMIG R K KEMEET D NIVITI'T R C P T/Q AFMBM SEEN D D D THEWAINID N K S CIVAIR CHEMIH CITO NIVIEMI T K AME s P G D D K GIT0 T hvimm

Jsulfite reductase, dissimilatory-type subunit alpha

CAA CA TGAAA TACAA GGT CTCTGGCTGCCCGAA TGACT GCA TGAACGCCATTCAGCGT GCA GA CGT GGCCA TCATCGGTACCTGGCGCGACCACATGAA GGTCGAT CAGGAAGA GGTCAACGAAGTACGT CGCCGATA TGGGC CG CAA GAAGA TGATCGACAA CGT CA TCA CCCGCTGCCCGA CCCAGGCGCTGTCGCTCAATGACCACCA TACCCTGGCCGTCGA CAA CAAGA GCTGTGTGCGCTGCA TGCACTGCAT CAA CGTCA TGACCAAGGCGCT GTCTCCT GGT GA CGA CAAAGGTATTACCGTACTCT
KEMEK Y KIVEIS'G C P N'D CEMEN AFTNQ R ATDIVIANINING T W RID DEMEK VID QBEMENV K K YIVIADEMIG R K KEMITITD NIVIATN T R C P T/Q AN SEENN'D D D THEEAMNWID N K S CIVAIR CEMEH COIUNCVIEMI T K ABEN S PG'D D K GIIN T fvimE

Zsulfite reductase, dissimilatory-type subunit alpha - partial

W

wW

CAA GA TGAAA TACAA GGT CTCTGGCTGCCCGAA TGACT GCA TGAACGCCATTCAGC GT GCA GA CGT GGCCA TCATCGGTACCTGGCGCGACCACATGAA GGTCGAT CAGGAAGA GGTCAAGAAGTACGT CGCCGATA TGGGC CG CAA GAAGA TGATCGACAA CGT CA TCA CCCGCTGCCCGA CCCAGGCGCTGTCGCTGAATGACCACCA TACCCTGGCCGTCGA CAA CAAGA GCTGTGTGCGCTGCA TGCACTGCAT CAA CGTCA TGACCAAGGCGCT GTCTCCT GGT GA CGA CAAAGGTATTACCGTACTCT
KEMIK Y KIVS G CP N DCEMINAIT QR A DV AIT'T GT W R D DFMIKIV D QWEMENIV K K YIV/A DIMIG R K KFEMIIT D N'V/I' TR CP T QAFISHINDDODTMRIANV DNIK S CVIR CIMIH CIT NVEMIT K AFERS P G D DK GIIT

Jdissimilatory sulfite reductase, alpha subunit

|

CAA GA TGAAA TACAA GGT CTCTGGCTGCCCGAA TGACT GCA TGAACGCCATTCAGCGT GCA GA CGT GGCCA TCATCGGTACCTGGC GCGACCACATGAA GGTCGAT CAGGAAGA GGTCAACGAAGTACGT CGCCGATA TGGGC CG CAA GAAGA TGATCGACAA CGT CA TCA CCCGCTGCCCGA CCCAGGCGCTGTCGCTCAATGACCACCA TACCCTGGCCGTCGA CAA CAAGA GCTGTGTGCGCTGCA TGCACTGCAT CAA CGTCA TGACCAAGGCGCTGTCTCCT GGT GA CGA GBAAGGTATTACCGTACTCT
KEMEK Y KIVEIS'G C P NID CEMEN AFTNQ R ATDIVI ANINING T W RID DEMEK VID Q BEMENV K K YIVIADEMEG R K KEMITITD NIVIATN T R C P T/Q AN SEENN'D D D THEEAMNWID N K S CIVAIR CHEMEH COIUNCVIEMI T K ABEN S PG D D Q GIIN T vimE

<sulfite reductase dissimilatory-type alpha subunit

950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,256
GEGGT GGTAA GEGTAICCCTCAAGATIE GGEGACETCATG GGEACCGT GATCGTCIECTTTCCAICAA GETG GATACC GAIC GA GGATTAC GAGTG GET GGAAGA GETG GETACC GA GATTEETG GACTT TTTCGETGAGAAL GECCT GGA GEAT GAGEGTACC GGTGA GATGATE GAACGTATEG GTETG GTTAAICTTCCTEGAA GGEATIE GGECTGGAA GTC GATCCCAACAT GATC GAGEGTICE GE GEATGAACCCCTACATCC GTACG CATGG GTG GGAICGAA GAA GEE GECAA GT GG GET GA GEGIEEA GGIETTAA

wW

GCGGTGGTAA GCGTA CCCTGAAGAT CGGCGACCTGATGGGCACCGTGATCGTGCCTTT CCA CAAGCTGGATAC CGA CGA GGATTACGAG TGGCT GGAAGAGCTGGCTACCGAGA TCCTGGACTT TTTCGCTGAGAACGCCCTGGAGCATGAGCGTACCGGTGAGA TGATCGAACGTA TCGGT CTGGT TAA CTTCCTCGAA GGCAT CGGCCTGGAA GTCCA TCCCAACA TGATCGAGCGTCCGCGCA TGAACCCCTA CA TCCGTACGGA TGGGTGGGA CGAA GAA GCCGCCAAGT GGGCT GA GCGCCAGGCTTAA
C/G G K R THMKIING DFEEMIG TIVIITUVIP FIH KFED T DEEND Y NEN w PEVNENNENTIN A THEENTFIND F F ABENN A FEVMEN HEENR T G NENTMI'TNENR 'T' G WENTVE N F WOVNEN G'I' G MMENV'D P NEVMITTMENR P REMIN P YFI'R T/D G W 'DNEMENA A K Ww ABNENR Q AN

Jsulfite reductase, dissimilatory-type subunit alpha

GCGGTGGTAA GCGTA CCCTGAAGAT CGGCGACCTGATGGGCACCGTGA TCGTGCCTTT CCA CAAGC TGCATAC CGA CGA GGATTACGAGTGGCT GGAAGAGCTGGCTACCGAGA TCCTGGACTT TTTCGCTGAGAACGCCCTGGAGCAT GAGCGTACCGG TGAGA TGATCGAACGTATCGGT CTGGT TAA CTTCCTCGAA GGCAT CGGCCTGGAA GTCCA TCCCAACA TGATCGAGCG TCCGCGCA TGAACCCCTA CA TCCGTACGGA TGGGTGGGA CGAA GAA GCCGCCAAGT GGGCT GA GCGCCAGG CTTAA
C/G G K R THMKIING DFEEMIG TIVITITUVI P FIH KFED T DNEND Y NEN W FEVNENNENTEN A TEENTFIND F F ABENN A FEVMEN HEENR T G NENTMITT'NEN R 'T" G MRV N F WIVMEN G 'I" G MMEN'VTD P NEVMITTMEN R P REMIN P YII'R T/D G W 'DNEMENA A K Ww ABENR 0 AN

Zsulfite reductase, dissimilatory-type subunit alpha - partial

U

U

GCGGTGGTAA GCGTA CCCTGAAGAT CGGCGACCTGATGGGCACCGTCATCGTGCCTTTCCA CAAGC TGGATACCCA CGA GGATTACGAGTGGCT GGAAGAGCTGGCTACCGAGA TCCTGGACTT TTTCGCTGAGAACGCCCTGGAGCATGAGCGTACCGGTGAGA TGATCGAACGTA TCGGT CTGGT TAA CTTCC TCGAA GGCAT CGGCCTGGAA GTCGA TCCCAACA TGATCGAGCGTCCGCGCA TGAACCCCTA CA TCCGTACGGA TGGGTGGGA CGAA GAA GCCGCCAAGT GGGCT GA GCGCCAGGCT TAA
C G GKR THAKIT G DFLWMIG TV IV P F/H KFEAD T DNEND v NEN W FEUMENENTLY A THMEN I TL"D F F AMNEN N A FCUMEN HBEENR T GNENMI IMENR T GUENV N FPUPLMEN G'T GUPIMENYV D P NIMIIMENR P REMIN P YII'R T D G W DNEMENIA A K W ANENR Q AN

Jdissimilatory sulfite reductase, alpha subunit

1

GCGGTGGTAA GCGTACC
C'G G K R T

<sulfite reductas... <
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TTGCACCCCCTCCTCAAGAAGAACTATGGCGCCTGGAGETGGCATGATEGCCCGLGTCCCGGTGTCCTGCATCACGTTGCCAAGAGEGGTGACGAAATCETGGACCGTTCGCGCCGGTACCCAGEGTCAGATGGATCTCTTTACCATCCGTCTGCTGATGCGATATCGCCGATGAATTTGETGAAGGCTATGTGCGETTCACCATTCGETCCAACATCGAGTTCATGGTGAGTGAGGAGTCCAAGGTTCAGCCCCTGATTGACAAGCTGACCGAGCATGGETTCCCGATCGGTGGTACCGGLAAL

-

m-GG_G_G.G_GlGIGlGGm-GleGIG‘TGCACCCCGTCCTCAAGAAGAACTATGGCGCCTGGAGCTGGCATGATCGCCCGCGTCCCGGTGTGCTGCATCACGTTGCCAAGAGCGGTGACGAAATCTGGACCGTTCGCGCCGGTACCCAGCGTCAGATGGATCTCTTTACCATCCGTCTGCTGATGGATATCGCCGATGAATTTGCTGAAGGCTATGTGCGCTTCACCATTCGCTCCAACATCGAGTTCATGGTGAGTGAGGAGTCCAAGGTTCAGCCCCTGATTGACAAGCTGACCGAGCATGGCTTCCCGATCGGTGGTACCGGCAAC
BN S BN P RN P NSNNNN S NGRNEN " NENNNNNNN ° Y BENNEN P BN K KGNS v NGN A W S W NENEDN R P R P NGHNESENNNGENHEEEN A K S NGENNENNNNN ¢ T BEN R A NGH T NOW R NONENNEONENN " T BN R DNNNNNNNNNUNENN A SDNENN - A BENNGH vV EEN R F T EER S UNUEENENN F NN S BN S K EENNON P EENEENEOE € BN T BENNENNGE f P EENNGENGE T NGHANS

TTGCACCCCGTCCTCAAGAAGAACTATGGCGCCTGGAGCTGGCATGATCGCCCGCGTCCCGGTGTGCTGCATCACGTTGCCAAGAGCGGTGACGAAATCTGGACCGTTCGCGCCGGTACCCAGCGTCAGATGGATCTCTTTACCATCCGTCTGCTGATGGATATCGCCGATGAATTTGCTGAAGGCTATGTGCGCTTCACCATTCGCTCCAACATCGAGTTCATGGTGAGTGAGGAGTCCAAGGTTCAGCCCCTGATTGACAAGCTGACCGAGCATGGCTTCCCGATCGGTGGTACCGGCAAC

PEHT P fVIEEN K K N YTG A W S WIHIDIR P R PIGIVINENH HEVIA K S G DEENTIW TEVIR AIG T[Q R QEMEDNE F T [I7 R FENVEINMED FI0 A 'DNENF ANENG Y[VIR F TEIDR s N IITNEN F EMECVE s NENNEN s K VI Q P EENTIND K WEW 7T MENH G F PIING G TG N

TTGCACCCCGTCCTCAAGAAGAACTATGGCGCCTGGAGCTGGCATGATCGCCCGCGTCCCGGTGTGCTGCATCACGTTGCCAAGAGCGGTGACGAAATCTGGACCGTTCGCGCCGGTACCCAGCGTCAGATGGATCTCTTTACCATCCGTCTGCTGATGGATATCGCCGATGAATTTGCTGAAGGCTATGTGCGCTTCACCATTCGCTCCAACATCGAGTTCATGGTGAGTGAGGAGTCCAAGGTTCAGCCCCTGATTGACAAGCTGACCGAGCATGGCTTCCCGATCGGTGGTACCGGCAAC

PEH P fVEWEN K K N YIG A W S WIHID R P R P IGIVINENH HEIVIA K s G DEET W TEVR AIG T[Q R QEMIDNE F T [I0 R DENEEMID T0 A DEENF ABNG v[VER F TEINR s N ITUNEN F EMECVE s NENNEN s K (VI Q P EENTUD K FEN 7TEENH G F PIING G TG N

360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710
TCGGTCTCCATGATETCTCACACELAGGGETGGTTCCALT GTGACATICCCEGCTACT GAT GEGTELG CEGEECTGAAGGELEETGATGGACGAGETGATTGAGGAATACACCAAGGAAGAGATGCEEGAACTGGGTTCGCAT GACCACATECT GETGECAGATCAALTGEGGTGGTEAGGGT GATATEGEGATCAACATTCAGCACACCAAGECALEGEGGATIEGACCACCACEAAGTGGECAATGTETGECAGEGTEECACEGTGGIGGECEGETCTECCCNGGEEGETATCCGTECTGEGATGGTEAALGGTAAGEEETECCTGGAGATECACGAGAAGAAGT GEATETGETCEGCT

TCGGTCTCCATGATCTCTCACACCCAGGGCTGGTTGCACTGTGACATCCCCGGTACTGATGCGTCCGGCGCCGTGAAGGCCCTGATGGACGAGCTGATTGAGGAATACACCAAGGAAGAGATGCCGAACCGGGTTCGCATGACCACATCCTGCTGCCAGATCAACTGCGGTGGTCAGGGTGATATCGCGATCAACATTCAGCACACCAAGCCACCGCGGATCGACCACGACCAAGTGGCCAACGTCTGCGAGCGTCCCACCGTGGTGGCCCGCTGTCCGGTGGCCGCTATCCGTCCTGCGATGGTCAACGGTAAGCCCTCCCTGGAGATCGACGAGAAGAAGTGCATCTGCTGCGGT
s [vis SIH T/@ G WHEEH C/DIT' PG TID A S G A[VIK A JEIM] D NENTED T NENNEN v T K BEMMENTMY P N ROVIREMET T S C C/QFIIN C/G G Q@ G DIT'A[I NIT'Q H T K P P RIIID H D QIV.A NIV CHBER P TV VIA R C P[VIA AII'R P A@MIV N G K P S JEUNENT DMNENK K CIIIC C G
sulfite reductase dissimilatory-type subunit beta
TCGGTCTCCATGATCTCTCACACCCAGGGCTGGTTGCACTGTGACATCCCCGGTACTGATGCGTCCGGCGCCGTGAAGGCCCTGATGGACGAGCTGATTGAGGAATACACCAAGGAAGAGATGCCGAACCGGGTTCGCATGACCACATCCTGCTGCCAGATCAACTGCGGTGGTCAGGGTGATATCGCGATCAACATTCAGCACACCAAGCCACCGCGGATCGACCACGACCAAGTGGCCAACGTCTGCGAGCGTCCCACCGTGGTGGCCCGCTGTCCGGTGGCCGCTATCCGTCCTGCGATGGTCAACGGTAAGCCCTCCCTGGAGATCGACGAGAAGAAGTGCATCTGCTGCGGT
SIVI SEMEI| SIH T/Q G WHEEIH C/DIIJPIG TID A S G AIVIK AJCUIMI D MENTCY T MENNEN v T K MEMMENTMN P N RIVIR@EMIT T S C C/QUI'N C G G Q G DIINAI NII'Q H T K P P RFIID H D QIVIA NIV.CHER P TIVIVIA R C PIVIA AR P AMIV N G K P S JCLUNENTI DMNENK K CfIlC CI/G

W

W

Jsulfite reductase, dissimilatory-type subunit beta
TCGGTCTCCATGATCTCTCACACCCAGGGCTGGTTGCACTGTGACATCCCCGGTACTGATGCGTCCGGCGCCGTGAAGGCCCTGATGGACGAGCTGATTGAGGAATACACCAAGGAAGAGATGCCGAACCGGGTTCGCATGACCACATCCTGCTGCCAGATCAACTGCGGTGGTCAGGGTGATATCGCGATCAACATTCAGCACACCAAGCCACCGCGGATCGACCACGACCAAGTGGCCAACGTCTGCGAGCGTCCCACCGTGGTGGCCCGCTGTCCGGTGGCCGCTATCCGTCCTGCGATGGTCAACGGTAAGCCCTCCCTGGAGATCGACGAGAAGAAGTGCATCTGCTGCGGT

S VI s EMETIT s THO T QG W EERHT CIDFIN PG TIDI A S G AVEK A NEUIME D NENTENTITNENNEN v T K NEMMENTHN P ON O REVEREME T T s C CIQEIIN CIG G Q GIDIINANINNIINQ HI T K P P RPFEINDIHID QIVIA NFIVICEENR P TEVEVEA R C PIVEA AFIDR P AFMEVINIG K P s FEVNENT DNENK K CHINC CIG

W

Jdissimilatory sulfite reductase, beta subunit

720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,071
GCCTCLETTTCCGCCTTGTCCGCCCATGCAGATCAACGATCCTGAGCACTCCAAGTTCGCGATETGGGTGGCTGGCAAGAACTCCAACGECCCCTCCAAGLCCCACCTTCCACAAGETGGTTGLCGEAGCCATCCCCAACAATECGELCGCEGTTGCCCCCAGCTETCTGEGCTCGTCAAGCAGATCCTCAATCGCCTATAAGGAAGATGCCAAGGATTGGGAACGCATCCGTGAGTGGGCTGAGEGTATCGCGETCGTCTCCCTTCTTTGAGAAGACCGGTCTGECCTTCACCAAGTATCACATCGATAACTGGEGTGCLGGTCGTGCCAACCTGAACGCCTCTGCTCACATCCCTTTCTAA

GCCTGCTTTCCGCCTTGTCCGCCGATGCAGATCAACGATCCTGAGCACTCCAAGTTCGCGATCTGGGTGGGTGGCAAGAACTCCAACGCCCGCTCCAAGCCGACCTTCCACAAGCTGGTTGCGGCAGGCATCCCCAACAATCCGCCGCGTTGGCCCGAGGTCTCTGCGGTCGTCAAGCAGATCCTCAATGCCTATAAGGAAGATGCCAAGGATTGGGAACGCATCGGTGAGTGGGCTGAGCGTATCGGCTGGTCTCGCTTCTTTGAGAAGACCGGTCTGCCGTTCACCAAGTATCACATCGATAACTGGCGTGGCGGTCGTGCCAACCTGAACGCCTCTGCTCACATCCGTTTCTAA
A CF P P C P PEMIQII'N D PBEMH s K F AfIIW[IVIG G K N S N A R S K P T FIH KFWVI A A GII'P N N P P R W PHEENV S AIVIVK QIIIEN A Y KWEND A KD WHEERIIT'GCGHMMIW AMBEIRIING W S R F FEENK T/IGEWMP F T K YIHIIID N W R'G G R A NFEIN A s AHIT'R F IR
Zsulfite reductase, dissimilatory-type subunit beta

AV

GCCTGCTTTCCGCCTTGTCCGCCGATGCAGATCAACGATCCTGAGCACTCCAAGTTCGCGATCTGGGTGGGTGGCAAGAACTCCAACGCCCGCTCCAAGCCGACCTTCCACAAGCTGGTTGCGGCAGGCATCCCCAACAATCCGCCGCGTTGGCCCGAGGTCTCTGCGGTCGTCAAGCAGATCCTCAATGCCTATAAGGAAGATGCCAAGGATTGGGAACGCATCGGTGAGTGGGCTGAGCGTATCGGCTGGTCTCGCTTCTTTGAGAAGACCGGTCTGCCGTTCACCAAGTATCACATCGATAACTGGCGTGGCGGTCGTGCCAACCTGAACGCCTCTGCTCACATCCGTTTCTAA
AC F P P C P PEMIQIIINID PEENH S K F ARITWIVIG G K N S N A R S K P T FIH KFEIVIA AGEIIP N N P P R W PEEIVIS AJIVEVIK QUIINENN A Y KEND A KD WHENRIINGENW AMIRIING W s R F FENK TIGHEEP F T K YIHIIID N W RIG G R ANFEIN A S ATHIIIR F EE

N

N\

¢sulfite reductase, dissimilatory-type subunit beta

GCCTGCTTTCCGCCTTGTCCGCCGATGCAGATCAACGATCCTGAGCACTCCAAGTTCGCGATCTGGGTGGGTGGCAAGAACTCCAACGCCCGCTCCAAGCCGACCTTCCACAAGCTGGTTGCGGCAGGCATCCCCAACAATCCGCCGCGTTGGCCCGAGGTCTCTGCGGTCGTCAAGCAGATCCTCAATGCCTATAAGGAAGATGCCAAGGATTGGGAACGCATCGGTGAGTGGGCTGAGCGTATCGGCTGGTCTCGCTTCTTTGAGAAGACCGGTCTGCCGTTCACCAAGTATCACATCGATAACTGGCGTGGCGGTCGTGCCAACCTGAACGCCTCTGCTCACATCCGTTTCTAA
A C F P P C P PEMEIQUIIINID PEEMH S K F ARITWVIG G K N S N A R S K P T FIHI KBEEWVIA AGEIIP N N P P R W PEENIVIS ARVEIVIK QUITNENN A Y K END A KD W HNEMRIING NEM W ABNRIING W s R F FEENK TIGHMP F T K YIHEIND N W RIG G R ANEEIN A s AHIIIR F EE

N

14

NV

Jdissimilatory sulfite reductase, beta subunit

14



! 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
C_I_OI’ISGPSUS AT GAGTATCAAA GTAGGTATTAATG GTTTC GGTECTATCC GECGEATG GETTTICCG ECICAATE GETAA GGATTTEGIETG GT GAGATIEGAAGITEG TG GTATCAACGACETGETG GAGGETGACTACCTCG CATACAT GET GAAGTACG ACTCAGTACATG GTAACTTEGATGGEGACATEG CT GTAGAGG CA GEAACETG GTT GITAACG GTAAGAACATICCGTTT GAICEG €T GAG EGMGATEEGG EEAACTTG GEETG GG GEG ACATEGGECECCATETGG TTATECA GTG CACTG GETTETTCCT CACE
ranslation
Identity
apA - R|fp 1Sym_d p00070 ATGACTATCAAAGTAGGTATTAATGGTTTCGGTCGTATCGGCCGCATGGCTTTCCGCGCAATCGCTAAGGATTTCGCTGGT GACATCGAAGTCGTTGGTATCAACGACCTGCTGGACGCTGACTACCTCGCATACATGCTGAAGTACGACTCCGTACATGGTAACTTCGATGGCGACATCGCTGTAGACGGCAGCAACCTGGTTGTTAACGGTAAGAACATCCGTTTGACCGCTGAGCGTGATCCGGCCAACTTGGCCTGGGGCGACATCGGCGCCGATCTGGTTATCGAGTGCACTGGCTTCTTCCTGACC
gTranslation MMN T PT0 KOVIGITIN G F G RIING REMIA F R ANII A K[D F A G DI IT'BENV VI GII'N DNENEND A D YN A YIMINEN K YD SIVIH G N F[D G DIIJAVID G S NEERVIVIN G K NIIURPMN T AMENR D P A NFINA W GDITIG ADNIVIT'EENC T/ G F FmT
grapA - RiprSym_arOO ]_20 ATGACTATCAAAGTAGGTATTAATGGTTTCGGTCGTATCGGCCGCATGGCTTTCCGCGCAATCGCTAAGCGATTTCGCTGGT GACATCGAAGTCGTTGGTATCAACGACCTGCTGCGACGCTGACTACCTCGCATACATGCTGAAGTACGACTCCGTACATGGTAACTTCGATGGCGACATCGCTGTAGACGGCAGCAACCTGGTTGTTAACGGTAAGAACATCCGTTTGACCGCTGAGCGTGATCCGGCCAACTTGGCCTGGGGCGACATCGGCGCCCATCTGGTTATCGAGTGCACTGGCTTCTTCCTGACC
ranslation N T PT0 KOVIGITIN G F G RIING REMIA F R AFNII A K[D F A G D IT'BENV VI GII'N DNENIND A D Y NS A YJMENEN K YD SIVIH G N F[D G DIIJAIVID G S NEENVIVIN G K NIIURMNT AMNENR D P A NFIA W GDITIG ADNMVIT'EENC T G F FmT
apA - Tev_]Sym_an00400 ATGACTATCAAAGTAGGTATTAATGGTTTCGGTCGTATCGGCCGCATGGCTTTCCGCGCAATCGCTAAGGATTTCGCTGGT GACATCGAAGTCGTTGGTATCAACGACCTGCTGGACGCTGACTACCTCGCATACATGCTGAAGTACGACTCCGTACATGGTAACTTCGATGGCGACATCGCTGTAGACGGCAGCAACCTGGTTGTTAACGGTAAGAACATCCGTTTGACCGCTGAGCGTGATCCGGCCAACTTGGCCTGGGGCGACATCGGCGCCGATCTGGTTATCGAGTGCACTGGCTTCTTCCTGACC
gI'ranslation MIT/IT KIV.GIIT N GF G RII G RIM/IAF R AT A KDF A G D IBNYVY V G I NDILED AD YA YMIEIK YD S[VH GNTFD G DI AIVD G S NFEZIV VN G K NI RINT ABER D P A NFJEIA W G DI G ADFEIVI IMINC T G F FlImT

apC - Cand. E. persephone DQ780188 AEGEEGECAGCEGIEEG MIAAGEA GATEAATIAAEGATAAAATATIAECIINIAALG GAG AATEAAAEA T GAC TATCAAAGTAGG TAT TAATGGTTTCGGT CGTAT CGGCCGCATG GCTTT CCG CGCAATCGCTAAGGATTT CGCTG GT GACAT CGAAG TCG TTGGT ATCAACGACCTGCTGGAC GCTGACTA CCTCG CATACAT GCT GAAGT ACGACTCCGT ACATGGTAAC TTCGATGG CGACATCG CTGTAGA CGG CAGCAACC TGIBTT GT TAA CG GTAAGAACAT CCGTTT GA CCG CT GAG CGTGATC CGG CCAACTTG GC CTG GG GCGACATC GG CGC CGATCTGG TTATCGAGTGCACTGGCT TCTTCCTGACC
gFranslation M T FT KVEGITIN G FIG RITIG REMIA F R AFII A KD F A'G D T'NEMV VI GII'N DFEWEID A D YNENA Y[EMIRESK YD SIVIH G N F[D GDIIIAIVID G S NFEEWERVIN G K NIITRFE T ABENR D P A NFEIA W G DITIG ADFEVITEENC T/GF FWT

3|90 4|00 4|10 42|O 43|0 4‘IIO 45|0 4(?0 4?0 4§0 4?0 S(I)O 5}0 52|0 53:0 54}0 55|0 56|0 57|O 58|0 59|0 G(I)O 6|10 6|20 6|30 G‘IIO 6.?0 6?0 6|70 68|0 6?0 7(|)0 7}0 72|0 73:0 74|10 7|50 7|60

Consensus GAAG AGACETCICCA GAAGEACATE GAGGEAGG EGIECAACAAG GTTIGTIEATIGTIETG EGIECTTECAAAGA TG GEACCECCAT GTTTGTACACG G GTTAAICCACCAGACETACGAAGGIECA GGIECATE GTT TECCEGGETTCCT GEACCATCAACT GECTG GEACET GTICGEEAAGG TEETG AAICGACAAGT GGG GEATEAA GEG TG GEGTGATGC ACCACEGTTCALCG ET GCAACCGETACCCAGAAGACEGTTGALEG GTECTTECATC AAAGATT GGEGT GGTGGIEEG TG GTATECTC GAAAACATCATCECCCTETTECACTGG TICIETG ECAAA GETGT GG GTGITTG TACTG CETGAGETGAAC GGEAAACT GACEG GTAT!

Translation

dentity e /]
glgpA - Rifp1Sym_dp00070 GAAGAGACCTGCCAGAAGCACATC GAC GCAGG CG CCAAGAAGGTT GT CATGT CTG CG CCTTC CAAAGA CG GCA CC CCCAT GTT TG TACACG GT GTTAA CCA CGAGA CCTACGAAGG CCAGG CCATC GTTTCCGC GG CTT CCT GCACCAC CAA CT GCC TG GCA CCT GT CGC CAAGG TC CTGAA CGA CAAGT GGG GCATC AAGCG TG GCC TGATGACCAC CGT TCACG CTGCAAC CGCTACCCAGAAGACC GT TGA CGGTCCTTCCATGAAAGATT GGCGT GGT GG CCGTGGTATCCTG GAAAA CAT CATCC CGTCTTCCACTGG TG CTG CCAAAGCTGT GG GTG TTGTACTG CC TGAGC TGAAC GGCAAA CT GACCGGTAT
ranslation PERMEN T C/Q K HII'D A G A K KV VIMIsS A P S KD G T PIMIF IV H GIV.N HENIT YBNG Q AT'V.S A A S CTT N CHEHAPIVA KIVEEIND K W GIIT'K R GEEEMIT TV H A AT A T/Q K T[V/D G P SIMIK D W R G G R GIITULEENNI I I P S S TG A A KAV GV VIIPENEIN G KT M
Jglyceraldehyde-3-phosphate dehydrogenase 3

apA - Rifp2Sym_ar00120 GAAGAGACCTGCCAGAAGCACATC GAC GCAGG CGCCAAGAAGGTT GT CAT GT CTG CG CCT TC CAAAGA CGGCA CCCCCAT GTT TG TACACGGT GTTAA CCA CGAGA CC TACGAAGG CCAGG CCATC GTT TCCGC GG CTT CCT GCACCAC CAA CT GCC TG GCA CCT GT CGC CAAGG TC CTGAA CGA CAAGT GGG GCATC AAGCG TG GCC TGATGACCAC CGT TCACG CT GCAAC CGCTACCCAGAAGACCGT TGA CGGTC CTTCCATGAAAGATT GGCGT GGT GG CCGTGGTATCCTGGAAAA CAT CATCC CGTCT TCCACTGG TG CTGCCAAAGCTGT GG GTGTTGTACTG CCTGAGC TGAAC GGCAAA CT GACCGGTAT
gTranS|ati0n MEMNEN 7 CQ KIHIIND AG A K KIVIVIEME S A P S KD G T PIEMIF IVIH GIVIN HEENT YMNG Q ARIIIVIS A A S C T TN CHIA PIVIA KIVIEEIN D K W GUINK R GENEMMET TIVIH A AT A TIQ K TIVAD G P SEMIK D W R/G G R GUI'NMEENN ITNII P S S TG A A K AVIGIVIVE P BEENNSI N G KINT (G
Jglyceraldehyde-3-phosphate dehydrogenase 3

apA - TevJSym_an00400 GAAGAGACCTGCCAGAAGCACATC GACGCAGG CGCCAAGAAGGTT GT CAT GT CTGCG CCT TC CAAAGA CGGCA CCCCCAT GTT TG TACACGGT GTTAA CCACGAGA CC TACGAAGG CCAGG CCATCGTT TCCGC GG CTT CCT GCACCAC CAACT GCCTGGCA CCT GT CGC CAAGG TC CTGAA CGA CAAGT GGG GCATCAAGCG TG GCC TGATGACCAC CGT TCACG CT GCAAC CGC TACCCAGAAGACC GT TGACGGTC CTTCCATGAAAGATT GGCGT GGT GG CCGTGGTATCCTGGAAAA CAT CATCC CGTCT TCCACTGG TG CTGCCAAAGCTGT GGGTGTTGTACTGCCTGAGC TGAACGGCAAACT GACCGGTAT
gI'ranslation MENNEN 7 CQ K/HIIND AG A K KIVIVEMES A P S KD G T PHEMNF IVIH GIVIN HEST YWNG Q AIIIIVIS A A S CT TN CHIWA P[VIA KIVIEEIN D K W GIINK R GUNIMMET TIVIH A AT A T/Q K TIVAID G P SEIMIK D W R/ G G R GIUI'NNEENN [TNTI P S S TG A A K AVIGIVAVENP ENNNN G KINT GM
Jglyceraldehyde-3-phosphate dehydrogenase 3

apC - Cand. E. persephone DQ780188 GAAGAGACCTGCCAGAAGCACATCGACGCAGGCGCCAAGAAGGTTGT CATGT CTGCGCCT TCCAAAGA CGGCACCCCCATGTTTGTACACG GT GTT AACCA CGAGACC TACGAAGG CCAGG CCATCGTTTCCGC GG CTT CCT GCACCAC CAACT GCC TG GCACCT GTCGCCAAGG TCCTGAACGA CAAGT GGGGCATCAAGCGTGGCCTGATGACCAC CGTTCACGCT GCAACCGCTACCCAGAAGACCGT TGACGGTCCTTCCATGAAAGATT GGCGT GGT GGCCGTGGTATCC TG GAAAA CAT CATCCCGTCTTCCACTGG TGCTGCCAAAGCTGTGGGTGTTGTACTGCCTGAGC TGAACGGCAAACT GACCGGTAT
ranslation PERMEN T C/Q K HII'D A G A K KV VIMIsS A P S KD G T PIMIF IV H GIVN HEIT YBNG Q AT'VS A A S CTTNCEHAUPIVA KVEEIND K W GIT'K R GEEEMIT TV H A AT A T/Q K T[V/D G P SIMIK D W R G G R GITULEENN'I I P S S TG A A KAV GV VILIPENEIN G KEIT M
Jglyceraldehyde 3-phosphate dehydrogenase 3

770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,139
Consensus GGECTTIECC CGTACCGACCTET GATCTTTCTG TA GTEGACCT GACTGTTGAGIETG G- AAAAA GAT GEG TCTTACGACG ACATETGTGEGCECATGAAG GAA GECTCECGAAT CE GGTIEEG AT GAG EGAGAETIETG GGTTACACCGACG AGAAG GTTGTTTICCACEG ACTTCCGIEGG AT GEG GTAAGTE GTCCATETTEG AT GEAGGTGETG GEATEG CAICTG GATGG CACCTTCATCAA GGT GGTTTICETIGGTAT GACAACGAGTACG GETACACETG CAACATCIETG ECETTTGT GAAGEAC GTATE GGEGTAA
Translation
identity I
apA - Rifp1Sym_dp00070 GGCCTTCCGCGTACCGACCTCTGATGT TTCTGTAGTCGACCT GACTGTTGAGCTGG AAAAAGAT GCGTCTTACGACGACATC TG TGC GGC CATGAAG GAA GCCTC CGAAT CCGGT CCGAT GAG CGAGACT CTG GG TTACACCGACGAGAAGGT TGTTT CCACCGACTTCCGCGGAT GCGGTAACTCGTCCAT CTTCGAT GCAGGTGC TGGCATCG CACTGGATGG CACCT TCATCAAGGT GGT TT CCT GG TAT GA CAA CGAGT ACGGC TACACCTGCAACATGCTGCGCTTTGT GAAGCACGTATCGGCGT AA
gI'ranslation BAF RIVIP T SIDIVISIV V. DIT VEEINCE-EIKD A S YD DII'C A AIMI KBENA SPENS G PMIsSEENTHRNG v¥ T DBENKIV V]S TIDF R G C G N S SIITIF/DAGAGIT AfBID G T FII'K[V VIS Ww Y/D NBENY G Y T C NEMEEIR F[VIK HIVs ARE
Jglyceraldehyde-3-phosphate dehydrogenase >
apA - Rifp2Sym_ar00120 GGCCTTCCGCGTACCGACCTCTGATGTTTCTGTAGTCGACCTGACTGTTGAGCTGG AAAAAGAT GCGTC TTACGACGACATC TG TGC GGC CATGAAG GAA GCCTC CGAAT CCGGT CCGAT GAG CGAGACT CTG GG TTACACCGACGAGAAGGT TGTTT CCACCGACTTCCGCGGAT GCGGTAACTCGTCCAT CTTCGAT GCAGG TGC TGGCATCGCACTGGATGG CACCT TCATCAAGGT GGTTT CCT GG TAT GA CAA CGAGT ACGGC TACACCTGCAACATGCTGCGCTTTGT GAAGCACGTATCGGCGTAA
gTranslation BAF RIVIP T SIDIVISIVV DI T VEEINCE-EIK D A S YD DIT'C A AIMIKBENA SBENS G PIMIsSBENTREENG v T DEENKIVIV]S TIDF R G C G N S SIIIFID A G A GITAFEND G T FITUK[VIVIS W YD NBENY G Y T C NEMEEIR F[VIiK HIVIsS AKRE
Jglyceraldehyde-3-phosphate dehydrogenase >
gIgpA - TevJSym_an00400 GGCCTTCCGCGTACCGACCTCTGATGT TTCTGTAGTCGACCT GACTG TTGAG CTG GHAAAAAGAT GCG TC TTACGACGACATC TG TGC GGC CATGAAG GAA GCCTC CGAAT CCGGT CCGAT GAG CGAGACT CTG GG TTACACCGACGAGAAGGT TGT TT CCACCGACTTC CGCGGAT GCGGTAACTCGTCCAT CTTCGAT GCAGG TGC TG GCATCG CACTGGATGG CACCT TCATCAAGGT GGT TT CCT GG TAT GA CAA CGAGT ACGGC TACACCTGCAACATGCTGCGCTTTGT GAAGCACGTATCGGCGT AA
ranslation BAF RIVIP T SIDIVISIVIV DN T VEENCINEN K R CIVEENR R HFEE C /G HEENG SPERII'R S/DEEMR D S GEEIH R REENG C F/H REm P R[MIRIKNI
Jglyceraldehyde-3-phosphate dehydrogenase >
apC - Cand. E. persephone DQ780188 GGCCTTCCGCGTACCGACCTCTGATGTTTCTGTAGTCGACCTGACTGTTGAGCTGG AAAAAGAT GCGTCTTACGACGACATCTGTGCGGC CATGAAGGAAGC CTCCGAAT CCGGT CCGAT GAG CGAGA CT CTG GG TTA CAC CGACGAGAAGGT TGT TT CCACCGACTTC CGCGGAT GCGGTAACTCGTC CAT CT TCGAT GCAGG TGC TG GCATCG CACTGGATGG CACCT TCATCAAGGT GGT TT CCT GG TAT GA CAA CGAGT ACG GC TACAC CTG CAACA TG CTG CG CTT TGT GAAGCAC GTA TC GGC GT AAGIGATIA GBI GTEIEA CEGTTIEGG BTACEAGTAG CTACATAATIIT BT GIETA GEEEG GRAGT Gl
gl'ranslation BAF RIVIP T SIDIVISIVV DINT VEEINCE-EIKD A S YD DII'C A AIMIKBENA SPENS G PIMIsSBENTHRNG v¥ T DBENKIVIV]IS TID/F R G C G NS SIIIF/DAGAGII AllID G T FII'K[VIVIs W Y[D NBElY G Y T C NEMEEIR F[VIKHIVIS AR
{glyceraldehyde 3-phosphate dehydrogenase >
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ATIGACACCAAAA GEATCAAAGATTG TTTG GAGAAAGAGEG ATIGAA GEGECEGIEGIET GGIEG ACTG GETECTT TATCCCTATAC TEAAG GEATTEACGGAG GTGTEEG GEATCACEGTAGAAATAT GG GATATETETIETIEGIEG GG CAGAATTATEG CG AATTTTECACGACCATETGAGEG ACA GECA GAGG CAATEEGATIGACETAGIED GA GG GG T GA GETTG GEGAA GA GGIEEAG AG GECAATATCATCAA GETGIEECAATATCAGEG CCTEGATIECCATAGETG AAG GEEG GAATE GE GGAG T GEA GTICATA GG GETAT GAICETG CEAAAICT ATICEEG ACGAGICE GAAA GAIEG ACGIEC GAGAAG GICAATIE

—

ATGACACCAAAAGCAT CAAAGATTGTTTGGACAAAGACCGATGAAGCGCCCGCGCTGGCGACTGGCTCCTTTCTCCCTATCGTCAAGGCAT TCACGGAGGTGTCCGGCAT CACCGTCGAAACACGGGATATCTCT CTCGCGGGCAGAATTAT CGCGAATTTTCCCGACCATCTGAGCGACAGCCAGAGGCAATCCGATGACCTAGCCGAGTTGGGT GAGCTGGCGAAGAGG CCAGAGGC CAATATCAT CAAGCTGCCGAAT ATCAGCGCCTCGAT CCCACAGCTGAAGGCCGCAAT CGCGGAGTT GCAGT CACAGGGCTATGACCTGCCAAACT ATCCCGACGAGCCGAAAGACGACGCCGAGAAGGCAATC
BT PIKA SKENEEY T K 7THEENA P ANEA THGE S FENPEEENK A F 7 HENEN S BGINNN 7 BENNN 7 R BONENN S BN A NGH R BENNNN A OO F P NONNGNENN S BON S HON R NON S DONNONENN A BENSNNNGEENNNNN A K" R P NN A ENOESEEN K NN P NOEEN S A S NEN P NONNENN KA A NN A NEEENNON S EONNGH v NONNNN P BNN v P NENENN P (K EDNNON A BN KA S

ATGACACCAAAAGCAT CAAAGATTGTTTGGACAAAGACCGATGAAGCGCCCGCGCTGGCGACTGGCTCCTTTCTCCCTATCGTCAAGGCAT TCACGGAGGTGTCCGGCAT CACCGTCGAAACACGGGATATCTCTCTCGCGGGCAGAATTAT CGCGAATTTTCCCGACCATCTGAGCGACAGCCAGAGGCAATCCGATGACCTAGCCGAGTTGGGT GAGCTGGCGAAGAGG CCAGAGGC CAATATCAT CAAGCTGCCGAAT ATCAGCGCCTCGATCCCACAGCTGAAGGC CGCAAT CGCGGAGTT GCAGT CACAGGGCTATGACCTGCCAAACT ATCCCGACGAGCCGAAAGACGACGCCGAGAAGGCAATC
BT P KA S KENEEMW T K 7THINEENA P ANMMA THGES F BN PEENENK A F 7 NENNNN S NGUNN 7 NN 7 R EDNENN S BN A UGN R NENNNN A G0 F P EDHNGNENN S BEN S NOW R §ON S NDNNUNENN - BENNNNVGEENNNNN A K R P NN A DNONENNNN K BEN P GNONEN S A S NN P NONEEN K A A EE A EENENNNON S NONNGH v NENENN P GNN v P NONENN Pk NDNNEN A BN K A EE

ATGACACCAAAAGCAT CAAAGATTGTTTGGACAAAGACCGATGAAGCGCCCGCGCTGGCGACTGGCTCCTTTCTCCCTATCGTCAAGGCATTCACGGAGGTGTCCGGCAT CACCGTCGAAACACGGGATATCTCT CTCGCGGGCAGAATTAT CGCGAATTTTCCCGACCATCTGAGCGACAGCCAGAGGCAATCCGATGACCTAGCCGAGTTGGGT GAGCTGGCGAAGAGG CCAGAGGC CAATATCAT CAAGCTGCCGAATATCAGCGCCTCGAT CCCACAGCTGAAGGC CGCAAT CGCGGAGTT GCAGT CACAGGGCTATGACCTGCCAAACT ATCCCGACGAGCCGAAAGACGACGCCGAGAAGGCAATC
EET P KA S KENNNY T K 7THNENA P ANNA THGES FEPENENK A F 7 BENEN S NGINN 7 BN 7 R BONENN S BN A NGN R BN A GN F P NONNGNENN S BON S NON R NON S NONNONENN A BESENNVCRENNNNN 4 K R P NN A DNONENNNN K BN P GNOEEN S A S NEN P NONNNN K A A NN A EEEENNON S BONNCH v NONENN P BNN v P NONENN P K NDNNON A BN KA

380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740
AAG GEECCIETACGECAA GGTGTT GG GGAGT GECGTEAALCT GGTTTT GAGAGAA GGAAACTELG AICE GELG GG §G EEGACEG GG GTAAAAAATTATG GG AAGAA GAACCEGEACTICCAT GG GTGICATG GAGECCEG GACTICAAAAT C GCAT GITTG CAAICCAT GAGEAG €G G GGATTTET GT.GIECAALG AG GAATELGTGACCATG GIEE GA GG CAACE GATGEEEG GATTGAGTTTATCEGACAACGAT GG CAGICACCTCTG TACTGAA GG AG AG  GTIEECEET GG AG GG GGTGAG GTG GTEGAT GECACCTTCAT GAGCAAAAA GGIEG CTAA CCCAGTT CETCGEC GA GEAG GTIGGAAGACGECAAACAGAAG

AAGGCCCGCTACGCCAAGGTGTTGGGGAGTGCCGTCAACCCGGTTTTGAGAGAAGGAAACTCCGACCGCCGGGCGCCGACCGCGGTAAAAAAT TATGCGAAGAAGAACCCGCACT CCATGGGTGCATGGAGC CCGGACT CAAAAT CGCATGTTGCAACCAT GAGCAGCGGGGAT TTCTGTGCCAACGAGCAATCCGTGACCATGGCCGAGG CAACCGATGCCCGGATTGAGTTTATCGACAACGAT GGCAGCACCTCTGTACTGAAGGAGAGCGT CCCCCTGGAGGCGGGTGAGGT GGT CGAT GCCACCTTCATGAGCAAAAAGGCGCTAACCCAGTT CCTCGCCGAGCAGGT GGAAGACGC CAAACAGAAG
KA R Y A KEEENINGE S A NEING P BENENN R BENNGHONY S BN R R A P 7 AMBMKENIY A K KENGPNEN SHENNGE A v S PHBNS K S NENNENA THENS S NGNNDNF C ANNINNNION S BN T NI ANNNA 7 NBN A RS- BEIDNONOEDNIGE 5 7 S NENENN < BN S BN P BN A SGRNNNNNNNNNNDN A 7 F BN S K K A NN T BN F B A EENNONEINNNNNGY A K NGB K

AAGGCCCGCTACGCCAAGGTGTTGGGGAGTGCCGTCAACCCGGTTTTGAGAGAAGGAAACTCCGACCGCCGGGCGCCGACCGCGGTAAAAAATTATGCGAAGAAGAACCCGCACTCCATGGGTGCATGGAGCCCGGACT CAAAATCGCATGTTGCAACCATGAGCAGCGGGGATTTCTGTGCCAACGAGCAATCCGTGACCATGGCCGAGGCAACCGATGCCCGGATTGAGTTTATCGACAACGATGGCAGCACCTCTGTACTGAAGGAGAGCGTCCCCCTGGAGGCGGGTGAGGTGGTCGATGCCACCTTCATGAGCAAAAAGGCGCTAACCCAGTTCCTCGCCGAGCAGGTGGAAGACGCCAAACAGAAG

KITAT R Y [ATTKTEEEENNNGE S A NENINE P EENNNN R BENNGHONS S BEN R R FAT P T CATEENKTENN Y FATTKTTKTNNE P NEN S NENNGN AT W S P NEN S KU S NENEEN AT THEN S S NGHEENF C CANNENNNNON S BN T BN AEEN AT T EEN AT R NENENN F BENENSUEENNEGE S T S NN KTEEN S BEN P BENENN A DCEENNNNNNNNNN A° T F BN S CKTKTTAEEN T NON F NN A EEEEDEENNNNNENN A UKCEDCK

AAGGCCCGCTACGCCAAGGTGTTGGGGAGTGCCGTCAACCCGGTTTTGAGAGAAGGAAACTCCGACCGCCGGGCGCCGACCGCGGTAAAAAATTATGCGAAGAAGAACCCGCACTCCATGGGTGCATGGAGCCCGGACTCAAAATCGCATGTTGCAACCATGAGCAGCGGGGATTTCTGTGCCAACGAGCAATCCGTGACCATGGCCGAGGCAACCGATGCCCGGATTGAGTTTATCGACAACGATGGCAGCACCTCTGTACTGAAGGAGAGCGTCCCCCTGGAGGCGGGTGAGGTGGTCGATGCCACCTTCATGAGCAAAAAGGCGCTAACCCAGTTCCTCGCCGAGCAGGTGGAAGACGCCAAACAGAAG
KTA' R Y /A TKNENENNNGE S A NENINS P BN R EENNGHANN S WEN R R (A P T (A NERCKONNN Y (A CKUKNNS P NN S BENNGN A W S P NENS KIS NENNENA THENS S NGNNENF C ANNGENNNDN S BN THNANEATESNA RN EEENSOEENIGE S T S EENEN K EEN S BN P NN A SGONNNNNNNNNEN A T F BN S CKUKT AN T NN N A EENNORENNNNNN A KON K

750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110
GAGATATTGTTCTCACT GCACAT GAAGGCGACCATGATGAAGGTCTCTGACCCGATCATCTT TG GCCACTG CGTCAAG GTCTTCTACAAGGAT GT GATCGAGAAACACGEC GATACCAT CACCGAGET GG GG GTCGACTTCAACAATG GEGT CC GLGACCTCTACGCCAAGATE GAAG GECTGICEGG CGGACAAAAAGGELCGAGATEGAGG CCGACATCGAGGCGETETAT GECGAGCGTCCAGCCATCGCCATG GTCAACTCCCACAAAGG CATCACCAACCTACAT GTACCCAGCCATATAAT CATCGACGCCTCGAT GCCLCGLCCCCATTCGCGCCTCAGGLCACATGTG GG GTCCAGATG GCAAGLAG

GAGATATTGTTCTCACTGCACAT GAAGGCGACCATGAT GAAGGTCTCTGACCCGAT CATCTTTGGCCACTGCGTCAAGGT CTTCTACAAGGAT GTGATCGAGAAACACGCCGATACCAT CACCGAGCT GGGGGT CGACT TCAACAATGGCGT CGGCGACCT CTACGCCAAGATCGAAGGCCTGCCGGCGGACAAAAAGGC CGAGATCGAGGCCGACAT CGAGGCGCTCTATGCCGAGCGT CCAGCCAT CGCCATGGT CAACT CCGACAAAGGCAT CACCAACCTACAT GTACCCAGCGATATAAT CATCGACGCCT CGATGCCCGCCGCGATTCGCGCCTCAGGCCAGATGTGGGGTCCAGACGGCAAGCAG
M - S EENNGNENN < A T NENEEN < BEN S NON P NENNNN - NGENAN C BEN K EEN F Y K NUNNNNENENNN K NN A BDN T BN T EEEENGEEENESE F ONOUNTNGENNNNGENPENNN v A K EEEENNGEEN P A BN K K A NN A NN A BN v A BEER P A NN A NEENNG S BN K EGHENN T DNTNNNNAREEN P S DDNNEENENNNEON A S BN P A ANER A S NGEONEN v NGH P ERNNGH K EON

GAGATATTGTTCTCACTGCACAT GAAGGCGACCATGATGAAGGTCTCTGACCCGAT CATCTTTGGCCACTGCGTCAAGGT CTTCTACAAGGAT GTGATCGAGAAACACGCCGATACCAT CACCGAGCT GGGGGT CGACTTCAACAATGGCGT CGGCGACCT CTACGCCAAGATCGAAGGCCTGCCGGCGGACAAAAAGGC CGAGATCGAGGCCGACAT CGAGGCGCTCTATGCCGAGCGTCCAGCCAT CGCCATGGT CAACT CCGACAAAGG CAT CACCAACCTACAT GTACCCAGCGATATAAT CATCGACGCCT CGATGCCCGCCGCGATTCGCGCCT CAGGCCAGATGTGGGGTCCAGACGGCAAGCAG
I - S BN < A T BENE < BEN S NN P NN F NGHNAN C NN K NN F v K NONESNENNENN < NGN A BON T B 7 BEEEENNGEEENADN F NTUNTNGREENNGRNDNENN Y A K EEENNVGEENN P A NBN k kA NENENEEN A DEENEN A BN Y A EER P A NN A EEEEN S BN K SGHEEN T CNTEENNENEEN P S IDNEENENNENATY A S BN P A A B R A S NGENONENN W NGH P NENNGE K NOW

GAGATATTGTTCTCACTGCACAT GAAGGCGACCATGATGAAGGTCTCTGACCCGATCATCTTTGGCCACTGCGTCAAGGT CTTCTACAAGGAT GTGATCGAGAAACACGCCGATACCATCACCGAGCTGGGGGT CGACT TCAACAATGGCGT CGGCGACCTCTACGC CAAGATCGAAGGC CTGCCGGCGGACAAAAAGGC CGAGATCGAGGCCGACAT CGAGGCGCT CTATGCCGAGCGTCCAGCCAT CGCCATGGT CAACT CCGACAAAGG CAT CACCAACCTACATGTACCCAGCGATATAAT CATCGACGCCTCGATGCCCGCCGCGATTCGCGCCTCAGGCCAGATGTGGGGTCCAGACGGCAAGCAG
BEN T PENF SPEEUHEMIK A TEMEMI KV S/D PIT I'F G H CIVIKIVIF Y K DV IBNIK H AD T[I|THEINEIG VD F N N GIV. G DFEJY A KITHENGIEIP AD K K ANENTMNENAD ITNENAPFEIY ABENR P AT AIMIVIN SID K GII'T NFEERHIV. P S/DI I I D A SIMIP A A[I'R A S G Q@MIw G P/D G K Q
Zisocitrate dehydrogenase (NADP)

W

GACATCGAGGCGCTCTATGCCGAGCGTCCAGCCATCGCCATGGT CAACTCCGACAAAGGCAT CACCAACCTACATGTACCCAGCGATATAAT CATCGACGCCTCGATGCCCGCCGCGATTCGCGCCTCAGGCCAGATGTGGGGTCCAGACGGCAAGCAG
D THEN AENY ABENR P AT AIMI'VAN S/D K GII' T NEEIHIVI P S/D I'T I D A SIMIP A A[T'R A S G QMIwWw G PID G K Q@
Zisocitrate dehydrogenase NADP-dependent monomeric-type

wW

1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480
EATGATATEAAG TTEG T GATIEEE GG AGEATAGET ACCEEEE GETETACEAG GECATEATEGAGAATT GEATEG BEAAT GGIEG BATTIG CATEAG GEEATEATIG GGEATG GTTEECAATIGTGC GTETGATGG GAAA GAA GGIEG GAGG A GTAT GG GTEATATEEEACEATETTECAG GEEEETG GO GAEG GAATTATTE GTGTEG TTIGATAGEAAG GG TCAAAGEATCEATGAGEA GG BAGTE GA GGARGG 8G ATATEIIG GECEATIG G CATIG GTIGANAGAT GEEEEG ATTIEA GG AGTG G GT GARATTGG 8 GTGAGEEGECEATGAGEGATEG T GGREGG EGATETTEN GG BTG ACGAT CAGEGEGEEEAT

CACGACACCAAGTTCGTGATCCCGGACCACAGCTACGCCCCGCTCTACCAGGCCACCATCGAGAACT GCATCGCCAACGGCGCACT GGACCCGGCCACCATGGGCACGGTTCCCAATGTGGGTCTGAT GGCAAAGAAGGCGGAGGAGTATGGGT CACACCCCACCACCTTCGAGGCCCCTGGCGACGGAATTATTCGTGTCGTTGACAGCAAGGGT CAAACCAT CCACGAGCAGGCAGT CGAGGAAGGCGATATCTGGCGCATGGTGATGGT CAAAGACGCCCCGATT CAGGACTGGGT GAAACT GGCGGTGACCCGCGCACGAGCGACCGGTTGGCCGGCGATCTTCTGGCTCGACGATGACCGCGCCCAC
[HD T K FVMIT P/DH S Y A PEIY Q A TIIBANC[IT'A NG AID P A THEMIG TV P NIV GEEIMIA K K ANNENY G S HP T T F@EIAUPIGD GII'T RIV VDS KGQT[I HEENQ AVEENEIG DT W REMIVIMIVI K D A P[I/Q D W[V  KFEEEAIVT R AR ATIG WP A[I'F WHEHED D D R AH
ZJisocitrate dehydrogenase [NADP]
CACGACACCAAGTTCGTGATCCCGGACCACAGCTACGCCCCGCTCTACCAGGCCACCATCGAGAACT GCATCGCCAACGGCGCACTGGACCCGGCCACCATGGGCACGGTTCCCAATGTGGGTCTGAT GGCAAAGAAGGCGGAGGAGTATGGGT CACACCCCACCACCTTCGAGGCCCCTGGCGACGGAATTATTCGTGTCGTTGACAGCAAGGGT CAAACCAT CCACGAGCAGGCAGT CGAGGAAGGCGATATCTGGCGCATGGTGATGGT CAAAGACGCCCCGATT CAGGACTGGGTGAAACT GGCGGTGACCCGCGCACGAGCGACCGGTTGGCCGGCGATCTTCTGGCTCGACGATGACCGCGCCCAC
[HD T K FIVMVIT'P[D H S Y A PEEY Q@ A TIIT'BEMN CII"A N G AD P A THEMIG TIVIP NIVIGUEEMIA K K ABNNNENY G S/HP TTFHEIAPIGD GIINIIRIVIVID S K G Q TIIHENQ AIVEENENG DIT!W REMIVEMIVIK D A PIIIQ D WEVIKEEAIVIT R AR ATIG WP AII'F WHEED D D R AH!
Zisocitrate dehydrogenase [NADP]

CAJIGACACCAAGTTCGTGATCCCGGACCACAGCTACGCCCCGCTCTACCAGGCCACCATCGAGAACT GCAT CGCCAACGGCGCACT GGACCCGGCCACCATGGGCACGGTTCCCAATGTGGGTCTGAT GGCAAAGAAGGCGGAGGAGT AT GGGT CACACCCCACCACCTTCGAGGCCCCTGGCGACGGAAT TATTCGTGTCGTTGACAGCAAGGGT CAAACCAT CCACGAGCAGGCAGT CGAGGAAGGCGATATCTGGCGCATGGT GATGGT CAAAGACGC CCCGATT CAGGACTGGGT GAAACT GGCGGTGACCCGCGCACGAGCGACCGGTTGGCCGGCGATCTTCTGGCTCGACGATGACCGCGCCCAC
CHODI T K FEVARIN P D H s Y A PEE Y Q@ A TIT'EEMN CITN A N G AREID P A TEMIG T[VIP NIVIGNEEMIA K K ANNENY G sH P T T FENA P GD GIINTIRIVEVID S KIG Q T[ITTHMNENQ AVNENNENG DITIW R EMITVIEMETVT K DA PITIQ D WEVEKEEAIVIT R AR A TIG W P AFIIF WHEED D D R AHI

W

wW

Zisocitrate dehydrogenase (NADP) 3
CACGACACCAAGTTCGTGATCCCGGACCACAGCTACGCCCCGCTCTACCAGGCCACCATCGAGAACT GCATCGCCAACGGCGCACTGGACCCGGCCACCATGGGCACGGTTCCCAATGTGGGTCTGAT GGCAAAGAAGGCGGAGGAGTATGGGT CACACCCCACCACCTTCGAGGCCCCTGGCGACGGAATTATTCGTGTCGTTGACAGCAAGGGT CAAACCAT CCACGAGCAGGCAGT CGAGGAAGGCGATATCTGGCGCATGGTGATGGT CAAAGACGCCCCGATTCAGGACTGGGT GAAACT GGCGGTGACCCGCGCACGAGCGACCGGTTGH
/[HD T K FIVIT PI[DH S Y A PEEY Q ATIIMENC[I'A NG AID P A THEMIG TV P NIV GUEWEMIA K K AJNNENY G S'H P T T FEIAPIGD GII'T RIV VDS K GG Q T[I HEENQ AVEENEIG D 'IT W REMIVIMIVI K D A PII/Q D W[V KFEERAIVT R AR AT R
Jisocitrate dehydrogenase NADP-dependent monomeric-type ;>
1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710 1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820 1,830 1,840 1,850 1,860

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ACTGEG GAATTCAA GAAAAAG GTTG ANAAATACCTG AAAGAICCAT GATAGEGAG GG GETG GATATEE GEATCATG G GEGTIETATGAG GE GCIEGAAACTETIECATTG AALG EAT GE GG GEGG GAGAAAACACCATETECGTAACEG GEAAC GTIGETG € GT GACTACAACACCCATETCT ATCCGATTETEGAA GTIEGC GEACCAGEGIETAA GATG ETETECATCGTACE GETGAT GAACGG T GGG GACTIGRTTCAGATGG GAGIET GGIEG GETCA GE GECCAAGEATIGTECAACAG ITECAATAA GAGG G GEATETEAGATG G GATTICEETIGG GEGAATTECTG GIEGIET GGIEAGEATEEETG GAAGATETGACK

ACTGCGGAACTCAAGAAAAAGGT TGAAAAATACCTGAAAGA CCACGATACCGAGGGGCTGGATAT CCGCATCATGGGCGT CTACGAGGCGGCGAAACTCT CCATTGAACGCAT GCGGGCGGGAGAAAACACCAT CTCCGTAACCGGCAACGT GCTGCGTGACTACAACACCGAT CTCTATCCGATTCTCGAAGT CGGCACCAGCGCTAAGATGCTCTCCATCGTACCGCTGATGAACGGTGGTGGACT GTTTGAGACGGGAGCT GG CGGCTCAGCGCCCAAGCATGTCCAACAGTT CCAACAAGAGGGGCAT CTCAGATGGGATTCCCTGGGCGAATTCCTGGCGCTGGCAGCAT CCCTGGAACAT CTGAGC
T ABENNEN K K KOVEEN K Y FEENK D H D T NENGPFEND 'I" RIT'EMI G V. v BENA A KFEN SITHENRIEMIR A GEENN TII'SIVIT/G NIVEEIRID Y N T[DFEIY PITNCOMENYV G T S A KPEMINEN s TV PEEEMIN G G GUEIF BENT G AG G S A P KHIVQ Q F ' Q QFNG HEEIR W/ D S[FENIGNENF FENARE]A A S FETNEN H LT S

Zisocitrate dehydrogenase [NADP]

ACTGCGGAACTCAAGAAAAAGGT TGAAAAATA CCTGAAAGACCACGATACCGAGGGGCTGGATATCCGCAT CATGGGCGT CTACGAGGCGGCGAAACTCT CCATTGAACGCAT GCGGGCGGGAGAAAA CACCAT CTCCGTAACCGGCAACGTGCTGCGTGACTACAACACCGAT CTCTATCCGATTCTCGAAGT CGGCACCAGCGCTAAGATGCTCTCCATCGTACCGCTGATGAACGGTGGTGGACT GTTTGAGACGGGAGCTGGCGGCTCAGCGCCCAAGCATGTCCAACAGTTCCAACAAGAGGGGCAT CTCAGATGGGATTCCCTGGGCGAATTCCTGGCGCTGGCAGCAT CCCTGGAACAT CTGAGC
T ABENNEN K K KOV EENK YPFENK D H D TNENGPFEND I RITIEMIG V. YRENA A KPEISTHENRIMIR A GEEIN TII SV T/G NIVEEJRD Y N T/DFENY P[IFLBEMYV G T S A KPEMIEN s/ T 'V PEEEMIN G G GUEIF MENT G A'G G S A P KHIVQ Q F Q QFNG HEEIR W/ D S[FEIGNENF FENARE]A A S FENENH LT S

Zisocitrate dehydrogenase [NADP]

ACTGCGGAACTCAAGAAAAAGGT TGAAAAATACCTGAAAGA CCACGATACCGAGGGGCTGGATAT CCGCAT CATGGGCGT CTACGAGGCGGCGAAACTCTCCATTGAACG CAT GC GG GCGGGAGAAAA CACCAT CTCCGTAACCGGCAACGTGCTGCGTGACTACAACACCGAT CTCTATCCGATTCTCGAAGT CGGCACCAGCGCTAAGATGCTCTCCATCGTACCGCTGATGAACGGTGGTGGACTGTTTGAGACGGGAGCT GG CGGCTCAGCGCCCAAGCATGTCCAACAGTTCCAACAAGAGGGGCAT CTCAGATGGGATTCCCTGGGCGAATTCCTGGCGCTGGCAGCAT CCCTGGAACATCTGAGC
T ABENNEN K K KOVEEN K YWEENK D H D TNENGUEEID (T RITEMIG V. YRENA A KFEIS(THENRIEMIR A GEEEN T[I|S[V. T G NIVEEIRID Y N T/DFEEJY PIIFEEENYV G T S A KEMIFEN s[I V. PEEEMIN G G GUEIF MENTI!G A G G S A P KIHIVQ@ Q F/Q QEFENG HEEIR W D SPFENGNENF NEN ARE] A A s FLUNEN H LY s

ZJisocitrate dehydrogenase (NADP)

wW

W

TTCCTGGCGCTGGCAGCAT CCCTGGAACAT CTGAGC
F OO ABDN A A S DINEEN H BEN S
ZJisocitrate dehydrogenase NADP-...

W

1,870 1,880 1,890 1,900 1,910 1,920 1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140 2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,232
AGEGTATECG GEAATAA GAAG CEEEAAATIEIIT GGG CATAL GG GAGAAG GEGATEG GEGAGTTIEETE GATAAGAATAA GTEATEGTEEE GEAAGG TG AAT GAAGTA GAGAAGE GG GG AAGEEATTTCTACETEATEETETATTIG GGEGEAGG EG BTG GEEGAG BAGAGEGAG GATATAGAGETTEAG GEGECTTTTCEEACATTG GE GEAG BAGETTG GAAACAATGAA GEAAAG ATCATIEGAN GAGET GAAT GEAG BBEAG GG GBAG 88T GTEGATAT GG GEG GITAGTTTEGIICEAGAT GEGG AAAAGAT GETAAAL GEGATG EG GEEEA GTTGEA CETTEAATGIEAGEATT GGAT GETETTGGITAA

ACCGTATCCGGCAATAAGAAGGCCCAAAT ClBTGGCGGATACGCTGGACAAGGCGACCGGCGAGTTCCTCGACAACAACAAGT CACCGTCCCGCAAGGTGAAT GAACTAGACAACCGGGGAAGCCACTTCTACCTCACCCTCTACTGGGCGCAGGCGCTGGCCGAGCAGACCGAGGACACAGAGCTTCAGGCGCGTTTTGCCACACTGGCGCAGCAGCTTGGAAACAATGAAGCAAAGAT CATCGAAGAGCT GAATGCAGCCCAGGGGCAGCCTGT CGACATGGGCGGTTACTTTCGECCAGAT GCGGAAAAGAT GCTAAACGCCATGCGGCCCAGTGCCAGCTTCAATGCAGCACTGGATGCTCTTGGTTAA

TIVISIG N K K A/QIT'NENAD THEED K A T/ GEENFFED N N K S P S R KIVINBNEID N RG SIHF YR THEEY W A'Q AFSABNNQ THEND THEEENQ A R F A THEIA 'Q QFENG N NFNENA KIIUTHENENTENN A A'Q G Q PIVIDEMEG G Y F R P[D ANENKEMITENN AFMIR P S A S FIN A AFNEND AFE G

Ui

Jisocitrate dehydrogenase [NADP]
ACCGTATCCGGCAATAAGAAGGC CCAAAT ClBIT GGCGGATACGCTGGA CAAGGCGACCGGCGAGTTCCTCGACAACAACAAGT CACCGTCCCGCAAGGTGAATGAACTAGACAACCGGGGAAGCCACTT CTACCTCACCCTCTACT GGGCGCAGGCGCTGGC CGAGCAGACCGAGGACACAGAGCTTCAGGCGCGTTTTGCCACACTGGCGCAGCAGCTTGGAAACAATGAAGCAAAGAT CATCGAAGAGCT GAAT GCAGCCCAGGGGCAGCCTGTCGACATGGGCGGTTACTTTCGECCAGAT GCGGAAAAGAT GCTAAACGC CATGCGGCCCAGTGCCAGCTTCAATGCAGCACTGGATGCTCTTGGTTAA

TIVIS G N K K AQIIT'FENAD THED K A T/GEENFPFEED N N K S P S R KIVINENEEID N R G SHF YEETESNY W A Q AFNEIANNQ THEND THEEIENQ A R F A THENA Q QFENG N NNENA KIITUTBEMENECIN A A'Q G Q PIVDIEMEG G VY F R PID ANENKEVMIFENN AFIMEIR P S A S FIN A AJIND AN KN
Jisocitrate dehydrogenase [NADP]

ACCGTATCCGGCAATAAGAAGGC CCAAAT CIIT GG CGGATACGC TGGA CAAGGCGACCGGCGAGTTCCTCGACAACAACAAGT CACCGTCCCGCAAGGTGAAT GAACTAGACAACCGGGGAAGCCACTT CTACCT CACCCTCTACT GGGCGCAGGCGCTGGCCGAGCAGACCGAGGACACAGAGCTTCAGGCGCGTTTTGCCACACTGGCGCAGCAGCT TGGAAACAATGAAGCAAAGAT CATCGAAGAGCT GAAT GCAGCCCAGGGGCAGCCTGTCGACATGGGCGGTTACTTTCGCCAGAT GCGGAAAAGAT GCTAAACGCCATGCGGCCCAGTICCAGCTTCAATGCAGCACTGGATGCTCTTGGTTAA
TIVIS G N K K A/Q T FEJAD THEEID K A T/GEEMFFEED N N K S P S R KIVNBENLID N R G S HF YIITESNY W A Q AJEIANENQ TEEND THEEEIQ A R F A THEEIA Q QFENG N NFNENA KIIT'TWEMENEIN A A QG Q PV DIMIG G Y F R P[D ANENKEIVMIFENN AFMIR P S T S FIN A AJEND AN K
Zisocitrate dehydrogenase (NADP)

AV

AV

ACCGTATCCGGCAATAAGAAGGC CCAAAT CIIT GG CGGATACGC TG GA CAAGGCGACCGGCGAGTTCCTCGACAACAACAAGT CACCGTCCCGCAAGGTGAAT GAACTAGACAACCGGGGAAGCCACTT CTACCTCACCCTCTACT GGGCGCAGGCGCTGGCCGAGCAGACCGAGGACACAGAGCTTCAGGCGCGTTTTGCCACACTGGCGCAGCAGCTTGGAAACAATGAAGCAAAGAT CATCGAAGAGCT GAAT GCAGCCCAGGGGCAGCCTGTCGACATGGGCGGTTACTTTCGCCAGAT GCGGAAAAGAT GCTAAACGC CATGCGGCCCAGTHCCAGCTTCAATGCAGCACTGGATGCTCTTGGT
TIVIS G N K K AQT'FENAD THED K A T/GEENFFEED N N K S P S R KIVINBENEID N RG S'HF YRITHENY W A'Q AFEIANENQ THEEND THEEINEIQ A R F A THENA Q QFENG N NNENA KII'THENENTEIN A AQ G Q PIVDIEMIG G Y F R P[D ANENKIVMINENN AFMIR P S T S F N A AFEID AJEIG
Zisocitrate dehydrogenase NADP-dependent monomeric-type 3
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BNGAGHATGCGTAAGACTGCCGCCGACCCAAAAGGCGTACTCGAGGGCTCTCACTTCCTCGACGGCGATCACGCACTTGCCGAAGGGGCGCTGGCGGCCGGATGTCGCTTCTTCGCTGGCTATCCGATCACGCC
VS R BME R K T A A DI P K GIVININEN G S H|FEEND G D H ANNARBNG ANNA AIG C R F F AG Y PHINT

o

ATGCGTAAGACTGCCGCCGACCCAAAAGGCGTACTCGAGGGCTCTCACTTCCTCGACGGCGATCACGCACTTGCCGAAGGGGCGCTGGCGGCCGGATGTCGCTTCTTCGCTGGCTATCCGATCACGCC
BME R K T A AIDI P K G VIINENG s H FEENID GID H AN ABNNG ANNA AGCRF F AGYPIIT

o

ATGCGTAAGACTGCCGCCGACCCAAAAGGCGTACTCGAGGGCTCTCACTTCCTCGACGGCGATCACGCACTTGCCGAAGGGGCGCTGGCGGCCGGATGTCGCTTCTTCGCTGGCTATCCGATCACGCC
PME R K T A ATDIP K GIVIIENENG s H F EEND GID H AN ABNNG ANNA AG CRF F AG Y PHNT
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CTCGACCGAGACCGCCGAACGCTTCGCCGAACGTTGTCCTGCTGCTGGTGGCCTGTTCATCCAGATGGAGGATGAGATTGCGTCCATCGCTGCCCTGGTTGGCGGCGCCTGGGGTGGACGAAAGGTGATGACGGTGACCTCGGGTCCCGGCCTCTCATTGATGATGGAAAATATCGGCCTGGCCGTCATGACGGAGACGCCCATGGTGATCGCCGACGTCCAGCGTGCCGGCCCCTCTACCGGGCTGCCGACCCTCCCCGCCCAACAGGATATGATGCAGATACGCTGGGGATCACACGGCGACTACCGGATTATTGCTCTCTGCCCAGATTCACCGCAGGAGTGTT
S THENT ANNGR F ABBNR C P A AIG G F I Q NMINEND MEN'T' A S[IIN A ARNERVIG G A W G G R KIVIEMI TEVET S IG P G HE S NENIMITMINEN N IT0 G WEW A [VOEME 7 BEN T P EMETVETID A TDIVEIQ R A TG P S TIGEHENP THENP A Q Q D EMINMIQIIIR W G S[H GID|Y RIIIIIANE C PID s P[QNENC

CTCGACCGAGACCGCCGAACGCTTCGCCGAACGTTGTCCTGCTGCTGGTGGCCTGTTCATCCAGATGGAGGATGAGATTGCGTCCATCGCTGCCCTGGTTGGCGGCGCCTGGGGTGGACGAAAGGTGATGACGGTGACCTCGGGTCCCGGCCTCTCATTGATGATGGAAAATATCGGCCTGGCCGTCATGACGGAGACGCCCATGGTGATCGCCGACGTCCAGCGTGCCGGCCCCTCTACCGGGCTGCCGACCCTCCCCGCCCAACAGGATATGATGCAGATACGCTGGGGATCACACGGCGACTACCGGATTATTGCTCTCTGCCCAGATTCACCGCAGGAGTGTT
S THENT ANMGR F ANBMR C P A AIG G F FIT Q NVINEN D MEN'TT A s [IN A AFEVIG G A WG G R KIVIEME TEVET s G P G HE S NEONIVINVMINEN N 0T0 G MW A [VOEME 7 WEN 7 P EMETVETID A CDOEVEIQ R A TG P S TIGEENP THEENP AQ QD EMENME QUIITR WG S IH GID|Y RIINIIANSCPID S PlQNENC

CTCGACCGAGACCGCCGAACGCTTCGCCGAACGTTGTCCTGCTGCTGGTGGCCTGTTCATCCAGATGGAGGATGAGATTGCGTCCATCGCTGCCCTGGTTGGCGGCGCCTGGGGTGGACGAAAGGTGATGACGGTGACCTCGGGTCCCGGCCTCTCATTGATGATGGAAAATATCGGCCTGGCCGTCATGACGGAGACGCCCATGGTGATCGCCGACGTCCAGCGTGCCGGCCCCTCTACCGGGCTGCCGACCCTCCCCGCCCAACAGGATATGATGCAGATACGCTGGGGATCACACGGCGACTACCGGATTATTGCTCTCTGCCCAGATTCACCGCAGGAGTGTT
S THENT ANMGR F ANBNR C P A AIG G F IIU Q NMINEN D MEN'TI A s [IIN A AFEVIG G A W G G R KIVIEME TEVET s G PG HE S NONIVINMINEN N IT0 G MW A [VOEME 7 BEN T P EMETVETID A (DOEVEIQ R A TG P S TIGHEENP THENP A Q QD EMENMEQIIIR WG SIH GID|Y RIINIIANSCPID s PlQNENC

CTCGACCGAGACCGCCGAACGCTTCGCCGAACGTTGTCCTGCTGCTGGTGGCCTGTTCATCCAGATGGAGGATGAGATTGCGTCCATCGCTGCCCTGGTTGGCGGCGCCTGGGGTGGACGAAAGGTGATGACGGTGACCTCGGGTCCCGGCCTCTCATTGATGATGGAAAATATCGGCCTGGCCGTCATGACGGAGACGCCCATGGTGATCGCCGACGTCCAGCGTGCCGGCCCCTCTACCGGGCTGCCGACCCTCCCCGCCCAACAGGATATGATGCAGATACGCTGGGGATCACACGGCGACTACCGGATTATTGCTCTCTGCCCAGATTCACCGCAGGAGTGTH
S THENT ABENR F AMENR C P A A G GEEIF [T QFUVINEN D MEN'T A S[I A ALV G G A W G G R K[IVEMI TV T s G P G S PEOIMIUMIMEN N [T/ GUEN A [VIMI TBEN T PEMIV I A/DV Q R A G P S T GEEIP THEEIP A Q Q DIMIEMIQII'R W G S/H G D Y RII'T AflEcCc P[D S P QBENC
Jpyruvate:flavodoxin/ferredoxin oxidoreductase N-terminal 3

700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040
TCGACCTGGECCTCGAGGCATTCAACCTGTCGGAAACCTATCGAGTCCCGGTCTTCATCATGGCCGATGAGACCGTOCGCCATATGCACGAGAAGGTGGTCATCCCACCCGLCGAGGAAATEGGGGTGGTGGAGCGCAALCTGCCACCAGGGTCCCAAGGCGGATTACCGCCCCCTACCAGTTCACCGGLCAAGGATGTCGCACCCATGGTCAAGGEGCGGTGACGGTTACCGGTTCCACATCACCGGTCTCACCCATGACGAGEGTGGCTATCCAAACCTGACCGCTGGAGCAAAACGAAAAGGTTGTCACCCACCTGATCGAGAAGATCGATTCAAACGECGACAAGATC

TCGACCTGGCGGTGGAGGCATTCAACCTGTCGGAAACCTATCGAGTCCCGGTCTTCATCATGGCCGATGAGACCGTCGGCCATATGCACGAGAAGGTGGTCATCCCACCCGCCGAGGAAATCGGGGTGGTGGAGCGCAACTGGCACCAGGGTCCCAAGGCGGATTACCGCCCCTACCAGTTCACCGGCAAGGATGTCGCACCCATGGTCAAGGCGGGTGACGGTTACCGGTTCCACATCACCGGTCTCACCCATGACGAGCGTGGCTATCCAAACCTGACCGTGGAGCAAAACGAAAAGGTTGTCACCCACCTGATCGAGAAGATCGATTCAAACGCCGACAAGATC
F IDHEN A [VINEN A F N JOW s WEN T Y R[EVE P [VE F IITHEME A (D NEN T CVI G CH EME HONEN K fVETVETTT PP A NENMENTTT G VITVIEEN R ON W IHTQ G P K AIDIY R P Y[Q F TG K[IDEVIA PEMEVIK AGIDIG Y R FIHIINTGEMET[H DEEMRIG Y P INNWTIVIEENQ N NENKIVEVIT[HNNTEEN K IIND S N A D KT

¢2-oxoglutarate oxidoreductase, alpha subunit

wW

TCGACCTGGCGGTGGAGGCATTCAACCTGTCGGAAACCTATCGAGTCCCGGTCTTCATCATGGCCGATGAGACCGTCGGCCATATGCACGAGAAGGTGGTCATCCCACCCGCCGAGGAAATCGGGGTGGTGGAGCGCAACTGGCACCAGGGTCCCAAGGCGGATTACCGCCCCTACCAGTTCACCGGCAAGGATGTCGC@CCCATGGTCAAGGCGGGTGACGGTTACCGGTTCCACATCACCGGTCTCACCCATGACGAGCGTGGCTATCCAAACCTGACCGTGGAGCAAAACGAAAAGGTTGTCACCCACCTGATCGAGAAGATCGATTCAAACGCCGACAAGATC
F /D BEN AVIEEN A F N BN s MEN T Y R[VE P [VEF [ITUEME A CDNEN T OV G (H EME H BEN K fvioverTs P P A NENMEN T G VOV EENR N WIHIQ G P K AID/Y R P Y[Q F T[G K[IDIVIA PEMEVIK A GID G Y R FIHII|T GEET/H DEMRIG Y P NN TVEENQ N NENKZIVIVHT[HNETEENKIIND S N AID K[III

J2-oxoglutarate synthase subunit korA

W

TCGACCTGGCGGTGGAGGCATTCAACCTGTCGGAAACCTATCGAGTCCCGGTCTTCATCATGGCCGATGAGACCGTCGGCCATATGCACGAGAAGGTGGTCATCCCACCCGCCGAGGAAATCGGGGTGGTGGAGCGCAACTGGCACCAGGGTCCCAAGGCGGATTACCGCCCCTACCAGTTCACCGGCAAGGATGTCGCACCCATGGTCAAGGCGGGTGACGGTTACCGGTTCCACATCACCGGTCTCACCCATGACGAGCGTGGCTATCCAAACCTGACCGTGGAGCAAAACGAAAAGGTTGTCACCCACCTGATCGAGAAGATCGATTCAAACGCCGACAAGATC
F /D WEN A [VINEN A F 'N W s WEN T Y R[VE P [VEF FITHME A "D NEN T FVI G (H EME H NEN K fvimverIo PP A NENMENTIT G CVITVIEEN R ON WIHUTQ G P K AIDIY R P Y[Q F TG K[IDIVIA PEMEVIK A GID G Y R FIHIINT ! GEET/H DHNEMRIG Y P NN TIVIEENQ N NENKIVIEVET[HNETTNEN K TIND S N A D KT

¢2-oxoglutarate oxidoreductase, alpha subunit

BCGACCTGGCGGTGGAGGCATTCAACCTGTCGGAAACCTATCGAGTCCCGGT
N "D WEN ACVIEEN A F NN SEENT Y REVP
{pyruvate:flavodoxin/ferredoxin oxidoreductase N-te... ¢

W

ATCGGGGTGGTGGAGCGCAACTGGCACCAGG@CCCAAGGCGGATTACCGCCCCTACCAGTTCACCGGCAAGGATGTCGCACCCATGGTCAAGGCGGGTGACGGTTACCGGTTCCACATCACCGGTCTCACCCATGACGAGCGTGGCTATCCAAACCTGACCGTGGAGCAAAACGAAAAGGTTGTCACCCACCTGATCGAGAAGATCGATTCAAACGCCGACAAGATC
[T GV VEENR N WIH QfVviP K A'D Y R P Y/QF T G K DIVA PIMIV K A G/D G Y R FIHII'T GEEIT H DBEMR G Y P NFEI T VEENQNRMENKIV V T HFSITIENIKII'D S N A D KT}
Jpyruvate:flavodoxin/ferredoxin oxidoreductase N-terminal

W

1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,386
ATEEGGETGAGGAGAAT GAGGTGGATIGGEGEG GAGG TEGTE GTIEG TETEETAT G CEATEATETEALG G ATEGTETIEEEG GG EGGT GEAGTTG G EGEGT GAGGEEG GTATEAAGAEG G GATE GETGEG GETEATEATEATET G GEEETTEG §GGAGARATG AATIGEA GG AGETG GEEG GEAAGG TIGAAG GEG ATEGT G GFTEEG GAG ATEAATTATIG G TIEA GATG G TAAGA GAAGTEG AAT GEA GTG BG G BEG GIEEAG TG BEGE GTIE GTEAG TG TIBEEEEATT.G BG GAG GEG GG FGEAT GATEEEGC AQ GTEATEETTCAT GETATEAT G GAGGEEAGEAAAT GA

ATCCGGCTCGAGGAGAATGAGGTGGATGGCGCGGAGGTCGTCGTCGTCTCCTACGGCATCACCTCACGGATCGTCTCCCGGGCGGTGCAGTTGGCGCGTGAGGCCGGTATCAAGACGGGATCGCTGCGGCTCATCACCATCTGGCCCTTCGCGGAGAAACGAATCCAGGAGCTGGCCGGCAAGGTGAAGGCGATCGTGGTTCCGGAGATCAATTATGGTCAGATGGTAAGAGAAGT CGAACGCAGTGCGGCCGGCCAGTGCCGCGTCGTCAGTGTCCCCCATTGCGGAGGCGCGGTGCATGATCCCGACGTCATCCTTGACGCTATCATGGAGGCCAGCAAATGA
[I7 R DETMENNEN N MENVID G A EENVIVIVIVIS YIGIINT S RIINVIS R AIDVIQEENA REENA GUIINK TIG SEEIRBETINT MW P F ANENK RITUQENENIE A G K[VE K AFINIVEIVE P BENTTO N Y (G QEMITVE R EENV EENMR S A A G Q C REVIEIVISVIPIH CIG G ARVIH D PDIVIIEEND AT IMINEN A S En

J2-oxoglutarate oxidoreductase, alpha subunit >
A

ATCCGGCTCGAGGAGAATGAGGTGGATGGCGCGGAGGTCGTCGTCGTCTCCTACGGCATCACCTCACGGATCGTCTCCCGGGCGGTGCAGTTGGCGCGTGAGGCCGGTATCAAGACGGGATCGCTGCGGCTCATCACCATCTGGCCCTTCGCGGAGAAACGAATCCAGGAGCTGGCCGGCAAGGTGAAGGCGATCGTGGTTCCGGAGATCAATTATGGTCAGATGGTAAGAGAAGT CGAACGCAGTGCGGCCGGCCAGTGCCGCGTCGTCAGTGTCCCCCATTGCGGAGGCGCGGTGCATGATCCCGACGTCATCCTTGACGCTATCATGGAGGCCAGCAAATG
[I7 R WEVNENNEN N MENVID G A EENVIVEIVEVE S Y IGEINT s R OINIVE S R OATVIQEENA REENACGEINK TG S EENR@EETTIOTTIW PoF ANENK RIINQEENNE ACG K VDK A FIDIVETVE P EENTITON Y [G O Q EMETVY R MENTVINEM R S A A TG Q C RPEVIIVE S IVE P IHICIG G A[VIH D] P DIVIITUEEND A [T'EMINEN A S K

B

¢2-oxoglutarate synthase subunit korA

ATCCGGCTCGAGGAGAATGAGGTGGATGGCGCGGAGGTCGTCGTCGTCTCCTACGGCATCACCTCACGGATCGTCTCCCGGGCGGTGCAGTTGGCGCGTGAGGCCGGTATCAAGACGGGATCGCTGCGGCTCATCACCATCTGGCCCTTCGCGGAGAAACGAATCCAGGAGCTGGCCGGCAAGGTGAAGGCGATCGTGGTTCCGGAGATCAATTATGGTCAGATGGTAAGAGAAGT CGAACGCAGTGCGGCCGGCCAGTGCCGCGTCGTCAGTGTCCCCCATTGCGGAGGCGCGGTGCATGATCCCGACGTCATCCTTGACGCTATCATGGAGGCCAGCAAATGA
[I7 R DEVMENNEN N MENVID G A EENVIVEVEWVE S Y IGIEINT S ROINVE S ROADVIQEENA RMNENAGIINK TG SEENREETTINTITIW P OF ANENK RIINQENENNEN ACG K EVE K AIINIVETIVE P EENTTTON Y (G Q EMETVY R MENTVIEEM R S A A G Q C RPEVIEIVES EVE PIHICIG G A[VIH D] P [DIVITINEID AT EMINEN A S K

J2-oxoglutarate oxidoreductase, alpha subunit

v[]l

ATCCGGCTCGAGGAGAATGAGGTGGATGGCGCGGAGGTCGTCGTCGTCTCCTACGGCATCACCTCACGGATCGTCTCCCGGGCGGTGCAGTTGGCGCGTGAGGCCGGTATCAAGACGGGATCGCTGCGGCTCATCACCATCTGGCCCTTCGCGGAGAAACGAATCCAGGAGCTGGCCGGCAAGGTGAAGGCGATCGTGGTTCCGGAGATCAATTATGGTCAGATGGTAAGAGAAGTCGAACGCAGTGCGGCCGGCCAGTGCCGCGTCGTCAGTGTCCCCCATTGCGGAGGCGCGGTGCATGATCCCGACGTCATCCTTGACGCTATCATGGAGGCCAGCAAA
[T R FETMENNEN N MENV D G ABENV V V VIS Y GIIIT s RIIIV. S R AV QFENA REENA G I'K TG SEERENIT TII'W P F ANEBNK RII' QNENTEN A G KIVIK ATV V. P EENTI N Y G QEMIV RMBENVEENR S A A G Q C RIVMIVIS[VIPIH CIG G AV H D P[DIVIIFTEID AT IMINEN A S K
¢pyruvate:flavodoxin/ferredoxin oxidoreductase N-terminal




Consensus
Translation

Identity

korB1 - Rifp1Sym_dmO00070
Translation

korB1 - Rifp2Sym_br00120
Translation

korB1 - TevJSym_az00280
Translation

korB - Cand. E. persephone DQ780082
Translation

Consensus
Translation

Identity

korB1 - Rifp1Sym_dmO00070
Translation

korB1 - Rifp2Sym_br00120
Translation

korB1 - TevJSym_az00280
Translation

korB - Cand. E. persephone DQ780082
Translation

Consensus
Translation

Identity

korB1 - Rifp1Sym_dm00070
Translation

korB1 - Rifp2Sym_br00120
Translation

korB1 - Tev)Sym_az00280
Translation

korB - Cand. E. persephone DQ780082
Translation
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ATGAGCATTGAAGTAAATATCCATGAATTCCGTGCAGAGAGTCCGATGACAGATTTCCTCCGCCATGGAGCGCATGECACACATETGGTCTCCAGGCTGLCCTATCGGCACCCTGGTCAACTCCTTCGCCGAGGCCGTCAAGAAGAGCGGTATTCACATGGACAACETGGEGGTGATCTCCGCCATCGGETGCACCCCTCCGGTCGECGCLTATGTGAACTTCGACTCCATCCACACTACCCATGGGLEGEGECATCCCCCTCGLCCACTGGLCTCAAGETGGLCCAACCCCGATCTCAAGGTAGTGGTGCTCAGCGGTGACGGEGATCTCACGGGTATTGGCGCAACCACTTCAT

ATGAGCATTGAAGTAAATATCGATGAATTCCGTGCAGAGAGTCCGATGACAGATTTCCTCCGCATGGAGCGGATGCCACACATCTGGTGTCCAGGCTGCGGTATCGGCACCGTGGTCAACTCCTTCGCCGAGGCCGTCAAGAAGAGCGGTATTGACATGGACAAGCTGGCGGTGATCTCCGGCATCGGCTGCACCGGTCGGGTCGCCGGCTATGTGAACTTCGACTCCATCCACACTACCCATGGGCGCGCCATCCCCGTCGCCACTGGCCTCAAGCTGGCCAACCCCGATCTCAAGGTAGTGGTGGTCAGCGGTGACGGCGATCTCACGGGTATTGGCGC@AACCACTTCAT

ATGAGCATTGAAGTAAATATCGATGAATTCCGTGCAGAGAGTCCGATGACAGATTTCCTCCGCATGGAGCGGATGCCACACATCTGGTGTCCAGGCTGCGGTATCGGCACCGTGGTCAACTCCTTCGCCGAGGCCGTCAAGAAGAGCGGTATTGACATGGACAAGCTGGCGGTGATCTCCGGCATCGGCTGCACCGGTCGGGTCGCCGGCTATGTGAACTTCGACTCCATCCACACTACCCATGGGCGCGCCATCCCCGTCGCCACTGGCCTCAAGCTGGCCAACCCCGATCTCAAGGTAGTGGTGGTCAGCGGTGACGGCGATCTCACGGGTATTGGCGG@AACCACTTCAT

ATGAGCATTGAAGTAAATATCGATGAATTCCGTGCAGAGAGTCCGATGACAGATTTCCTCCGCATGGAGCGGATGCCACACATCTGGTGTCCAGGCTGCGGTATCGGCACCGTGGTCAACTCCTTCGCCGAGGCCGTCAAGAAGAGCGGTATTGACATGGACAAGCTGGCGGTGATCTCCGGCATCGGCTGCACCGGTCGGGTCGCCGGCTATGTGAACTTCGACTCCATCCACACTACCCATGGGCGCGCCATCCCCGTCGCCACTGGCCTCAAGCTGGCCAACCCCGATCTCAAGGTAGTGGTGGTCAGCGGTGACGGCGATCTCACGGGTATTGGCGGAACCACTTCAT

TTCCGTGCAGAGAGTCCGATGACAGATTTCCTCCGCATGGAGCGGATGCCACACATCTGGTGTCCAGGCTGCGGTATCGGCACCGTGGTCAACTCCTTCGCCGAGGCCGTCAAGAAGAGCGGTATTGACATGGACAAGCTGGCGGTGATCTCCGGCATCGGCTGCACCGGTCGGGTCGCCGGCTATGTGAACTTCGACTCCATCCACACTACCCATGGGCGCGCCATCCCCGTCGCCACTGGCCTCAAGCTGGCCAACCCCGATCTCAAGGTAGTGGTGGTCAGCGGTGACGGCGATCTCACGGGTATTGGCGGMAACCACTTCAT
[V P IHETI W C PG CIGIING TEVEVAIN S F ANEBNATVIK K SIGIINDEMEID KFEJARVEITNS (GIING C TIG REVIAIG YIVAN F D SIITH T TIH G R AFINIPIVIA T GHNEKES A N P DFENKVIEVEEVETIVE S (G D G DEENTIGIING G NH F T

360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700
CCATCICCGCCCGLLCCAACATCGACATCATGGTCATCTGCCTCAACAACTTCACCTACGGCATGALCCGCLEGCGCCAAGTAACCCCGACCACACCGCAGALGGLCAATGCCTCCACCACCCCCTACGGTAACTACCAATATCCCTTCACCETCCACTTTCTGGCCGACGLCETGEGGECCCACCTACCTGGECLCLTGCACCTCACTGCATCCCCCCAACATTACCAAATCGATCCGCCAGGECTTGAACCACAAGGGETTETCCTTCATCCAGGTGATTGCCCCCTGCACCACCCTCTATCAGLEGCCGCAATCCICLTCGCLECACGCLCTCGATCCCCTCCAGTACTACAAGGAGG

CCATGCCGCCCGCCGCAACATGGACATCATGGTCATCTGCGTCAACAACTTCACCTACGGCATGACCGGCGGCCAAGTAACCCCGACCACACCGCAGACGGCCAATGCCTCCACCACCCCCTACGGTAACTACGAATATCCCTTCAGCCTGCCGTTTCTGGCGGACGCCTGCGGCGCCACCTACGTGGCGCGCTGGACCTCACTGCATGCGCGCAACATTACCAAATCGATCCGCGAGGCCTTGAACCACAAGGGCTTCTCCTTCATCGAGGTGATTGCCCCCTGCACCACGCTCTATCAGCGCCGCAATCGCCTGGGCGACGGCCTCGATGCCCTCGAGTACTACAAGGAGG

W

J2-oxoglutarate oxidoreductase, beta subunit

CCATGCCGCCCGCCGCAACATGGACATCATGGTCATCTGCGTCAACAACTTCACCTACGGCATGACCGGCGGCCAAGTAACCCCGACCACACCGCAGACGGCCAATGCCTCCACCACCCCCTACGGTAACTACGAATATCCCTTCAGCCTGCCGTTTCTGGCGGACGCCTGCGGCGCCACCTACGTGGCGCGCTGGACCTCACTGCATGCGCGCAACATTACCAAATCGATCCGCGAGGCCTTGAACCACAAGGGCTTCTCCTTCATCGAGGTGATTGCCCCCTGCACCACGCTCTATCAGCGCCGCAATCGCCTGGGCGACGGCCTCGATGCCCTCGAGTACTACAAGGAGG

wW

¢2-oxoglutarate synthase subunit korB

CCATGCCGCCCGCCGCAACATGGACATCATGGTCATCTGCGTCAACAACTTCACCTACGGCATGACCGGCGGCCAAGTAACCCCGACCACACCGCAGACGGCCAATGCCTCCACCACCCCCTACGGTAACTACGAATATCCCTTCAGCCTGCCGTTTCTGGCGGACGCCTGCGGCGCCACCTACGTGGCGCGCTGGACCTCACTGCATGCGCGCAACATTACCAAATCGATCCGCGAGGCCTTGAACCACAAGGGCTTCTCCTTCATCGAGGTGATTGCCCCCTGCACCACGCTCTATCAGCGCCGCAATCGCCTGGGCGACGGCCTCGATGCCCTCGAGTACTACAAGGAGG

wW

J2-oxoglutarate oxidoreductase, beta subunit

CCATGCCGCCCGCCGCAACATGGACATCATGGTCATCTGCGTCAACAACTTCACCTACGGCATGACCGGCGGCCAAGTAACCCCGACCACACCGCAGACGGCCAATGCCTCCACCACCCCCTACGGTAACTACGAATATCCCTTCAGCCTGCCGTTTCTGGCGGACGCCTGCGGCGCCACCTACGTGGCGCGCTGGACCTCACTGCATGCGCGCAACATTACCAAAT CGATCCGCGAGGCCTTGAACCACAAGGGCTTCTCCTTCATCGAGGTGATTGCCCCCTGCACCACGCTCTATCAGCGCCGCAATCGCCTGGGCGACGGCCTCGATGCCCTCGAGTACTACAAGGAGG
[/H A AR R NFMED T MIVIIICIVAN NF T Y/ G@MIT G G QfV /TP T T PQ@ TANASTT®PY GNVYMIY PF SENP FEEADATCGA ATV Y[V ARWT SEEH ARNIINT K SIT' RNBNAFNINH K GF s FIIBENV I'A P C T TEWY/Q R R N RFENG D GHEND AFIEENY Y K NENN
¢2-oxoglutarate synthase 3

710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,059
AAGET GCGGTTGAGAAAGAGGTTGACACCCGECATGT GGG EATICCACTTICCAGA GEGATATEACCATG G GECGATTEG TTCAGCAGGAGAAGIECAACCETATTAL GAG GIEIIG TEAATG AAGGTTAC GIECAAG GTICET G GG TIGACGACTACCAGETETAC G GEAT GAGEAA GIEEECAACGTGAGGAGAA GG EEAAGEGEGAGGEGGAGGAGAGAGEEAAGGTACAG GEEET GTTGGACGAGGAAGAGGECCAGAT GATG GEAGAAGATAT GGG EGT G GACGAGGAGGGACTET GA|

AAGCTGGGGTTGAGAAAGAGGTTGACACCCGCGATGTGGGCATCGACTTCCAGAGCGATATCACCATGGGCCGATTCGTTCAGCAGGAGAAGCCAACCTACTACGAGGCGGTCAATGAACGTTACGCCAACGTCCTGGGTGACGACTACCAGCTCTACGGCATGAGCAAGCCCGAACGTGAGGAGAAGGCCAAGCGCGAGGCGGAGGAGAGAGCCAAGGTACAGGCCCTGTTGGACGAGGAAGAGGCCCAGATGATGGCCGAAGATATGGGCGTGGACGAGGAGGGACTCTGA

B

N

¢2-oxoglutarate oxidoreductase, beta subunit >

14

AAGCTGGGGTTGAGAAAGAGGTTGACACCCGCGATGTGGGCATCGACTTCCAGAGCGATATCACCATGGGCCGATTCGTTCAGCAGGAGAAGCCAACCTACTACGAGGCAGTCAATGAACGTTACGCCAACGTCCTGGGTGACGACTACCAGCTCTACGGCATGAGCAAGCCCGAACGTGAGGAGAAGGCCAAGCGCGAGGCGGAGGAGAGAGCCAAGGTACAGGCCCTGTTGGACGAGGAAGAGGCCCAGATGATGGCCGAAGATATGGGCGTGGACGAGGAGGGACTCTGA

8

N

¢2-oxoglutarate synthase subunit korB >

14

AAGCTGGGGTTGAGAAAGAGGTTGACACCCGCGATGTGGGCATCGACTTCCAGAGCGATATCACCATGGGCCGATTCGTTCAGCAGGAGAAGCCAACCTACTACGAGGCAGTCAATGAACGTTACGCCAACGTCCTGGGTGACGACTACCAGCTCTACGGCATGAGCAAGCCCGAACGTGAGGAGAAGGCCAAGCGCGAGGCGGAGGAGAGAGCCAAGGTACAGGCCCTGTTGGACGAGGAAGAGGCCCAGATGATGGCCGAAGATATGGGCGTGGACGAGGAGGGACTCTGA

B

N

¢2-oxoglutarate oxidoreductase, beta subunit >

v

AAGCTGGGGTTGAGAAAGAGGTTGACACCCGCGATGTGGGCATCGACTTCCAGAGCGATATCACCATGGGCCGATTCGTTCAGCAGGAGAAGCCAACCTACTACGAGGCGGTCAATGAACGTTACGCCAACGTCCTGGGTGACGACTACCAGCTCTACGGHATGAGCAAGCCCGAACGTGAGGAGAAGGCCAAGCGCGAGGCGGAGGAGAGAGCCAAGETACAGGCCCTGTTGGACGAGGAAGAGGCCCAGATGATGGCCGAAGATATGGGCGTGGACGAGGAGGGACT CT GA TG EANGAG GIEAG ATIMTNEE GG G il GG §G CEEAIG G CEANE CIEEG i cEc SEemc ATEA
EMA G VEENKMBENV D T RDIVGCII'D FIQ SDIIT/TIMIG R FIV. Q QFENK P T Y YBEAIV NBEER Y A NVIEIG D D Y QUEEIY GEMIs K P NENRNENNEN K A K RNENANENNENR A K[II Q A[JLULCE D NENNENNEN A Q IMmmME A
J2-oxoglutarate synthase >

14
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Translation
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Translation

korD1 - TevJSym_az00300
Translation

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 261
.G(-GC_GIG_GGI GTTGTCACCATCAACAA GTETTGCTGEAA GGGATGEGGETTETGEGTCAATTATTGECCCACEGA TGEECTCGECAT GTCATCTGAATA TAACGECAA GGGATATCATCECECGTTCGTCAAATEGCECGAT GATT GEA GGAATTGTGATTTCTGECA CACGA TCTGTCC GGAATTCGECATTTACGTCACCEGEAA GG GGAATAA GAGCACAATCAGAATGEGTAA

ATGGCATTCGGCAAAATCAAAGAGATCACCGGCGTTGTCACCATCAACAAGTCTTGGTGCAAGGGATGCGGCTTCTGCGTCAATTATTGCCCGACCGA TGCCCTCGCCATGTCATCTGAATATAACGCCAA GGGATATCATCCCCCGTTCGTCAAATCGCCGGATGATTGCAGGAATTGTGATTTCTGCCAGACGATCTGTCCGGAATTCGCCATTTACGTCACCCGCAAGGCGGAACAAGAGGAGAATGAGAATGCGTAA
M A FIGKITKEENT 7T'GIVV TITIN K SW CK G CGF CIWMNY CPTDANEAIMI S SEEHY N A K GY/HP P FIWIK SPIDDCRNUCIDF ClQTITICcPEEIFAITYWN TR KANEQESSE\NEN AR
[ 2-oxoglutarate oxidoreductase, delta subunit, putative D

c— 3

ATGGCATTCGGCAAAATCAAAGAGATCACCGGCGTTGTCACCATCAACAAGTCTTGGTGCAAGGGATGCGGCTTCTGCGTCAATTATTGCCCGACCGA TGCCCTCGCCATGTCATCTGAATATAACGCCAA GGGATATCATCCCCCGTTCGTCAAATCGCCGGATGATTGCAGGAATTGTGATTTCTGCCAGACGA TCTGTCCGGAATTCGCCATTTACGTCACCCGCAAGGCGGAACAAGAGGAGAATGAGAATGCGTAA
M A FIGKITMKBENIT TIGIVVITIIIN K SW CK G CIGF CIWNY CP T/DAFMEAIM s SEBEHY N A K G YH PP FWVMIKSPIDDCRNOCIDF ClQ TETNC PEEBRF AITYIVIT R K A
[ 2-oxoglutarate oxidoreductase, delta subunit, putative

Y
ATGGCATTCGGCAAAATCAAAGACGATCACCGGCGTTGTCACCATCAACAAGTCTTGGTGCAAGGGATGCGGCTTCTGCGTCAATTATTGCCCCACCGA TGCCCTCGCCATGTCATCTGAATATAACGCCAA GGGATATCATCCCCCGTTCGTCAAATCGCCGGATGATTGCAGCGAATTGTCATTTCTGCCAGACCA TCTGTCCGGAATTCGCCATTTACGTCACCCGCAAGGCGGAACAAGAGCACAATGAGAATGCGTAA
IMMA F G KIT' KBEERT T GV V TIT NK SW CK G CGFOC CIVNY CPTDAMAM S SEBHY N A K GY/HP P FIVK SP/DDCRNTGTCIDFOCQTIIT'CcPEBEEF AT YV TR K ANHNQFNEENNDPFEN ™R

[ 2-oxoglutarate oxidoreductase, delta subunit

>
3
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Translation
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korG1 - Rifp1Sym_dm00060
Translation

korG1 - Rifp2Sym_br00110
Translation

korG1 - TevJSym_az00270
Translation

porG - Cand. E. persephone DQ780095
Translation

: 19 ZP 3P 4P 59 GP 7P SP QP 190 1%0 1%0 1%0 lﬁO 1%0 1qo 1Z0 1%0 1%0 290 2}0 2%0 2%0 2?0 2?0 2?0 2?0 2§0 2?0 390 3}0 3%0 3%0 3?0
ATGEATGAGGTCAGATTTTCCGGGTTTGGEGGECEAGGGEATEGTEEGITGCEGECETGATCACEGGEAAGGEGETGNEGATG TATIGACGACAAGITEGCCACCATGACCEEAGAGETTTGGEEEEGAGGEECGTGGEGGEGEETGEAGETECCAGTTAGNGCIETENGAAAATEGGATTETCTATECETACC TG ACEETGECTGGEGTACTCATEGEACTGTEACAGGATGCCEEATGATACOTATGAACCAAAGET GAGAGATGGEGGEATCETTATETACGAGGEAGATETGGTEAAGECTAAGGAGGATGIEGGGEGGGTECAGATGTATECEGEACEGGT

_

ATGCATGAGGTCAGATTTTCCGGGTTTGGCGGCCAGGGCATCGTCCGTTGCGCCCTGATCACCGGCAAGGCGCTGTCGATGTATGACGACAAGTTCGCCACCATGACCCAGAGCTTTGGCCCCGAGGCCCGTGGCGGCGCCTGCAGCTCCCAGTTAGTGGTCTCTGAAAATCGGATTCTCTATCCCTACGTGACCCTGCCTGGCGTACTGATCGCACTGTCACAGGATGCCCATGATACCTATGAACCAAAGCTGAGAGACGGCGGCATCCTTATCTACGAGGCAGATCTGGTCAAGCCTAAGGAGGATGTCGGGCGGGTCCAGATGTATCCCGCACCGGT

ATGCATGAGGTCAGATTTTCCGGGTTTGGCGGCCAGGGCATCGTCCGTTGCGCCCTGATCACCGGCAAGGCGCTGTCGATGTATGACGACAAGTTCGCCACCATGACCCAGAGCTTTGGCCCCGAGGCCCGTGGCGGCGCCTGCAGCTCCCAGTTAGTGGTCTCTGAAAATCGGATTCTCTATCCCTACGTGACCCTGCCTGGCGTACTGATCGCACTGTCACAGGATGCCCATGATACCTATGAACCAAAGCTGAGAGACGGCGGCATCCTTATCTACGAGGCAGATCTGGTCAAGCCTAAGGAGGATGTCGGGCGGGTCCAGATGTATCCCGCACCGGT

ATGCATGAGGTCAGATTTTCCGGGTTTGGCGGCCAGGGCATCGTCCGTTGCGCCCTGATCACCGGCAAGGCGCTGTCGATGTATGACGACAAGTTCGCCACCATGACCCAGAGCTTTGGCCCCGAGGCCCGTGGCGGCGCCTGCAGCTCCCAGTTAGTGGTCTCTGAAAATCGGATTCTCTATCCCTACGTGACCCTGCCTGGCGTACTGATCGCACTGTCACAGGATGCCCATGATACCTATGAACCAAAGCTGAGAGACGGCGGCATCCTTATCTACGAGGCAGATCTGGTCAAGCCTAAGGAGGATGTCGGGCGGGTCCAGATGTATCCCGCACCGGT

GTGACCCTGCCTGGCGTACTGATCGCACTGTCACAGGATGCCCATGATACCTATGAACCAAAGCTGAGAGACGGCGGCATCCTTATCTACGAGGCAGATCTGGTCAAGCCTAAGGAGGATGTCGGGCGGGTCCAGATGTATCCCGCACCGGT
[VITEEN P G VEENT ABNS/iQ D A/H D T YMNP KFEERID G GIITFENTI Y NNADINV K P KBED V.G RV QIMIY P A PV
{pyruvate:ferredoxin/flavodoxin oxidoreductase

wW

3?0 3?0 3?0 3%0 3?0 490 4}0 4%0 4%0 4?0 4?0 4?0 4?0 4%0 4?0 SQO 5%0 5%0 5%0 SﬁO 5%0 SQO SZO
CACCEECETTEGECGAAGATETEGGEAAECGEETGTTEGECAACETGGNGACCETEGGITGETTATECGCCCATEACCAGGATEG NGACECEGGAGGEGATGAAGEAGGECETGECAGGGATGGIEEEGGATECATTTETCGAGGTEAACAAGAAAGEETTEGACAAGGGITATGAATACGGGETEGAATTGETGGACAAGAAGECCETEC TTAGTGGGGAAACGGAAATGA|

CACCCGCTTCGCGGAAGATCTCGGCAACCGCCTGTTCGCCAACCTGGTGACCCTCGGTTGCTTCTCCGCCATCACCAGGATCGTGACCCCGGAGGCGATGAAGCAGGCCCTGCCAGGGCTGGTCCCGGACCGATTTCTCGAGGTCAACAAGAAAGCCTTCGACAAGGGTTATGAATACGGGCTCGAATTGCTGGACAAGAAGCCGCTCGTTACTGGGGAAACGAAATGA

3
¢2-oxoglutarate oxidoreductase, gamma subunit >
CACCCGCTTCGCGGAAGATCTCGGCAACCGCCTGTTCGCCAACCTGGTGACCCTCGGTTGCTTCTCCGCCATCACCAGGATCGTGACCCCGGAGGCGATGAAGCAGGCCCTGCCAGGGCTGGTCCCGGACCGATTTCTCGAGGTCAACAAGAAAGCCTTCGACAAGGGTTATGAATACGGGCTCGAATTGCTGGACAAGAAGCCGCTCGTTACTGGGGAAACGAAATGA

c3
J2-oxoglutarate synthase, gamma subunit >

y
CACCCGCTTCGCGGAAGATCTCGGCAACCGCCTGTTCGCCAACCTGGTGACCCTCGGTTGCTTCTCCGCCATCACCAGGATCGTGACCCCGGAGGCGATGAAGCAGGCCCTGCCAGGGCTGGTCCCGGACCGATTTCTCGAGGT CAACAAGAAAGCCTTCGACAAGGGTTATGAATACGGGCTCGAATTGCTGGACAAGAAGCCGCTCGTTACTGGGGAAACGAAATGA

3

¢2-oxoglutarate oxidoreductase, gamma subunit >

CACCCGCTTCGCGGAAGATCTCGGCAACCGCCTGTTCGCCAACCTGGTGACCCTCGGTTGCTTCTCCGCCATCACCAGGATCGTGACCCCGGAGGCGATGAAGCAGGCCCTGCCAGGGCTGGTCCCGGACCGATTTCTCGAGGTCAACAAGAAAGCCTTCGACAAGGGTTATGAATACGGGCTCGAATTGCTGGACAAGAAGCCGCTCGTTACTGGGGAAACGAAA
0T R F APBENDFENG N REEIF A NV TEENG C F s AINT REIVIT P EEMAIMEK Q ARNENP GEEmV]P[D R F JCDUMENVIN K K A F[D KI'G Y NENY G UBENDEND K K PRONVIT GEEET K
{pyruvate:ferredoxin/flavodoxin oxidoreductase 3
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narH - Rifp2Sym_bt00090
Translation

narH - TevJSym_ag00790
Translation

narH - Cand. E. persephone NZ_AASF01001412
Translation

Consensus
Translation

Identity
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narH - Rifp1Sym_ak00450
Translation
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Translation
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Translation

narH - Cand. E. persephone NZ_AASF01001412
Translation

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
GIG GAATE GATEECEACEET CIGATEEEG GT GGAAA GAATTTT GAGGAA GATAA GAT GAA GATAIEGT GE GEAAATT GEEAT G GTIEET GAAGIET G GACAA G TGIGATEG GET GECATATTT G TTEG GTGATET GEAAAAATATET G GACEAATEGAAA GG GT G GGA GTAT GEET GGTTEAATAAT GTA GA GA GTAAAIGEEG GEATT GG TTTECCTAA GAAETG GGAA GATEA GGA GAAAT G GAAA GGEGGIET GG GTTAA GAAAAATGGEAA

GTGGAATCGATCCCCACCCTGCATCCCGGTGGAAAGAATTTTGAGGAAGATAAGATGAAGATACGTGCGCAAATTGCCATGGTCCTGAACCTGGACAAGTGCATCGGCTGCCACACTTGTTCGGTGACCTGCAAAAATATCTGGACCAACCGAAAGGGTGTGGAGTACGCCTGGTTCAATAATGTAGAGAGTAAACCCGGCATTGGTTTCCCTAAGAACTGGGAAGATCAGGAGAAATGGAAAGGCGGCTGGGTTAAGAAAAATGGCAA
S P T K FMENNEN D K MW K "I R A A BMIV LD NFEE D K C C T C SV T C K W T/ N R K GIVEENY A W F N NIVEEN S K PIGIING F P K W BEN D Q BEN K W K w K K

~

GTGGAATCGATCCCCACCCTGCATCCCGGTGGAAAGAATTTTGAGGAA GA TAAGATGAA GA TA CGTGCGCAAATTGCCATGGTCCTGAACCTGGACAAGTGCATCGGCTGCCACACTTGTTCGGTGACCT GCAAAAA TATCTGGACCAACCGAAAGGGTGTGGAGTACGCCTGGT TCAA TAAT GTA GA GA GTAAA CCCGGCATTGGTTTCCCTAA GAACTGGGAAGAT CA GGAGAAA TGGAAA GGCGGCTGGGTTAA GAAAAA TGGCAA
s P T P K F BENNEN D K FWMW K FIT R A A BMETVIEES N FER D K C C T C SEIWET C K W TIN R K GIVIEENY A W FIN NFIVEEN s K PIGEING F P K W BEN D Q WEN K w K [ K K

e

GTGGAATCGATCCCCACCCTGCATCCCGGTGGAAAGAATTTTGAGGAA GA TAAGATGAA GATA CGTGCGCAAATTGCCATGGTCCTGAACCTGGACAAGTGCATCGGCTGCCACACTTGTTCGGTGACCT GCAAAAATATCTGGACCAACCGAAAGGGTGTGGAGTACGCCTGGT TCAA TAAT GTA GA GA GTAAA CCCGGCATTGGTTTCCCTAA GAACTGGGAAGATCAGGAGAAA TGGAAA GGCGGCTGGGTTAA GAAAAA TGGCAA
fV/EEN s "1° p TEENH P G G K N F NENNEND KEMEK TI" R A QU I'A BMITVEEN NFEED K CHAING CIH T C SIMIT C K NFIW T N R K GIVEENY A W F N NOVEENS K P GIiING F P K N wHEND QMENK W K G G WIVIK K N G K

70 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530
GIET GGA'GIETCAA GGIECG GT GGTE GTATCA GICAA GIET GICT GAACATCTTT GIC GAAICCCT GAICAT GIECT GA GATICGACGACTAICTAICGA GICE GTTC GATTAC GATTAC GIE GAAAITT GICA' GAAICAA GECTET GITET GAIGGEG G GIEECACT GCAIC GECIE G CTICTICCICA GATICAICE GG GA G GGAT GGAIGAA GATICCATT GG GG GEIETAAICT G GGAA GAT GATCT G GEE G GEGICCTTE GAA GATIC GTTCAAA G GAICAA GAACTTIEGAGG GEA

N

GCTGGAGCTCAAGGCCGGTGGTCGTATCAGCAAGCTGCTGAACATCTTTGCGAA CCCTGACATGCCTGAGATCGACGACTA CTACGAGCCGTTCGATTACGATTACGCGAAATTGCA GAACAAGCCTCTGTCTGA GGCGGCGCCCACTGCACGCCCGCTCTCCCAGATCACCGGTGA GCGGATGGA GAAGATCCATTGGGGGCCTAACTGGGAAGATGATCTGGCCGGCGCCTTCGAAGATCGTTCAAAGGA CAAGAACTTCGAGGGCA
K A R T S K F A N P P Yy YEBEE P FID YID Y A K N K P W sEEM A A P T A R P S T R K W G P N W A G A F R S K D K N F

GCTGGA GCTCAA GGCCGGTGGTCGTATCAGCAAGCTGCTGAACATCTTTGCGAA CCCTGACATGCCTGAGATCGACGACTA CTACGAGCCGTTCCGATTACGATTACGCGAAATTGCA GAACAAGCCTCTGTCTGA GGCGGCGCCCACTGCACGCCCGCTCTCCCAGATCACCGGTGA GCGGATGGA GAAGATCCATTGGGGGCCTAACTGGGAAGATGATCTGGCCGGCGCCTTCGAAGATCGTTCAAAGGA CAAGAACTTCGAGGGCA
K A R S K F A N P P Yy YEBEE P FID YD Y A K K PN SsEBEEMA A P T A R P S T R K W' G P N W AIG A F R S KID K N F

GCTGGAGCTCAAGGCCGGTGGTCGTATCAGCAAGCTGCTGAACATCTTTGCGAACCCTGACATGCCTGAGATCGACGACTACTACGAGCCGTTCGATTACGATTACGCGAAATTGCAGAACAAGCCTCTGTCTGAGGCGGCGCCCACTGCACGCCCGCTCTCCCAGATCACCGGTGAGCGGATGGAGAAGATCCATTGGGGGCCTAACTGGGAAGATGATCTGGCCGGCGCCTTCGAAGATCGTTCAAAGGACAAGAACTTCGAGGGCA
K A R S K F A N P Y YEBE P FID YID Y A K K P s BEMA A P T A R P S T R K Wi G PIN W AG A F R S KID K N F

540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800
TICEA GAA GIEA GATT GTAIGAA GGA GITTT GAAAAAACTTTIEEACAT GTAGET GIEC GE GEET G TGICAAGEATT CIECT GAATEE GGG GT GTEGIECA GITT G TEEETET GGEGEEATETATAA GEGTGAEGA G GAIEG GEGIEG GTAETAATE GATEA G GATIEGET GETGA GGET GGEGEAT GT GEGTICA GG EET GTCEETATAA GAA GATETATTTCAACTT G GGAGTETGGEAAGTE GGA GAA GTGEATEETET GIETATEEG ECIGATE GAGTET

TCCAGAAGCAGATGTACAAGGAGTTTGAAAAAACTTTCCACATGTACCTGCCGCGCCTGTGCAACCATTGCCTGAATCCGGCGTGTGTCGCCAGTTGTCCCTCTGGCGCCATCTACAAGCGTGACGAGGA CGGCGCGGTACTAATCGATCAGGATCGCTGCCGAGGCTGGCGCATGTGCGTCAGTGCCTGTCCCTATAA GAAGATCTATTTCAACTGGGAGTCTGGCAAGTCGGA GAAGTGCATCCTCTGCTATCCGCGCATCGAGTCT
IhQ Kk "QEME v K MEN F BEN K T F I HEMEY JIN P RMENC NTH CHWN P A ClWHA s C P SIG AFINY K RIDEEND G AWVIMMITID Q D R C R'G W REMECAVES A C P Y K KEINY F N W HENS'G K S NENK CHISEcC vy P RIITEEN S

TCCAGAAGCAGATGTACAAGGAGTTTGAAAAAACTTTCCACATGTACCTGCCGCGCCTGTGCAACCATTGCCTGAATCCGGCGTGTGTCGCCAGTTGTCCCTCTGGCGCCATCTACAAGCGTGACGAGGA CGGCGCGGTACTAATCGATCAGGATCGCTGCCGAGGCTGGCGCATGTGCGTCAGTGCCTGTCCCTATAA GAAGATCTATTTCAACTGGGAGTCTGGCAAGTCGGA GAAGTGCATCCTCTGCTATCCGCGCATCGAGTCT
T Q K 'QWMN v K WEN FMEN K T F HWMEMEY W0 P REMENC N H CWBN P A CIWIA S C P S G AfTIY K R DNEMD G AfVEIN'I' D Q@ DR CR G W REMNCIVIS A C P Y K KETHY F N wilENS G K SHENK CiTWmc vy P RIINENS
E—

Jrespiratory nitrate reductase 1 beta chain

TCCAGAAGCAGATGTACAAGGAGTTTGAAAAAACTTTCCACATGTACCTGCCGCGCCTGTGCAACCATTGCCTGAATCCGGCGTGTGTCGCCAGTTGTCCCTCTGGCGCCATCTACAAGCGTGACGAGGACGGCGCGGTACTAATCGATCAGGATCGCTGCCGAGGCTGGCGCATGTGCGTCAGTGCCTGTCCCTATAAGAAGATCTATTTCAACTGGGAGTCTGGCAAGTCGGAGAAGTGCATCCTCTGCTATCCGCGCATCGAGTCT
T Q K QM Yy K BEN FBEM K T F/ HEMIY P P RN C/N H CHE N P A CIMA S C P S G AIT'Y K RIDEEMD G AVEImTIT D Q DR CR G W RIFMECIVIS A C P Y K KFI'Y F/N WHBBNS G K SEERK clomc Y P RIIEEN S
Jrespiratory nitrate reductase beta chain

W

810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070
G GEAT GIEETAIEE GEIET GIEGIEE GA GTEET GT GTT G GEE GEATIEE GTTATAT GG GE GTG GT GETETAC GAT GIET GAICAA GATIEA GIEGAT GIEG GIE GG GEAIET GAIGAAT GA GAA GAAIGIET G TATEA GTEGIEA GETE GATAT GTTEETIE CAIGEIEEAAIC GA TEEG GEEGTEATTA G GEA GGEGIET GGAA GAT GGEATTIEEGEAAGA GG GTT GGAT GE GGETAAA GAICTIEEETA GTIETACAA GAT GGIECAT G GA G GGAA GATT GEETTTCEGAT

GGCATGCCTACCGCCTGCGCCGAGTCCTGTGTTGGCCGCATCCGTTATATGGGCGTGGTGCTCTACGA TGCTGA CAAGATCAGCGATGCGGCGGGCA CTGA CAATGAGAA GAACCTGTATCAGTCGCAGCTCGACATGT TCCTCGA CCCCAACGATCCGGCCGTCATTAGGCAGGCGCTGGAAGATGGCATTCCGCAACAGTGGTTGGATGCGGCTAAA GACTCCCCAGTCTACAAGATGGCCATGGA GTGGAAGATTGCCTTTCCCGAT
GEMd P T A C AMEBNS CiV G RII'R YP@ME GV VEENY D A D K'I' S/'D AA G T'D NBMENK NFENY Q S QFNDMMI FMFIND P N'D P AV I R Q AFMMEND G 'I' P Q Q WHEND A A K D S PIV Y KPIMIAPFWEESW KIT'A F PII

Jrespiratory nitrate reductase 1 beta chain

GGCATGCCTACCGCCTGCGCCGAGTCCTGTGTTGGCCGCATCCGTTATATGGGCGTGGTGCTCTACGA TGCT GA CAAGATCAGCGATGCGGCGGGCA CTGA CAATGAGAA GAACCTGTATCAGTCGCAGCTCGACATGTTCCTCGA CCCCAACGATCCGGCCGTCATTAGGCAGGCGCTGGAAGATGGCATT CCGCAACAGTGGTTGGATGCGGCTAAAGACTCCCCAGT CTACAAGATGGCCATGGA GTGGAAGATTGCCTTTCCGA
'GEME P T A C ANEMS CIVEIG RIETONR Y BME GOVIVIWEN v D AD K FII sfD' A AG TID NMNENK NMNIY Q@ S/ QW DIME FEIND P NIDI P AFIVITIR Q ANIEEND GIITP/IQ Q wWHWD A A KD 'S PEVAY KHEVMEADNMINEN w K IT0 A F P

=4 W

Wl

GGCATGCCTACCGCCTGCGCCGAGTCCTGTGTTGGCCGCATCCGTTATATGGGCGTGGTGCTCTACGA TGCT GA CAAGA TCAGCGATGCGGCGGGCA CTGA CAATGAGAA GAACCTGTATCAGTCGCAGCTCGACATGTTCCTCGA CCCCAACGATCCGGCCGTCATTAGGCAGGCGCT GGAAGATGGCATTCCGCAACAGTGGTTGGATGCGGCTAAA GACTCCCCAGTCTACAAGATGGCCATGGA GTGGAAGATTGCCTTTCCCAT
‘GEME P T A C ANEMS CIVIG RIETNR Y PBME GIVICVINEN ¥ D A D K FII sD' A A G T/D NBENK NMFENY Q@ S/ QWINDEME FEED P N'D P AIVITIR ' Q AFNEEND GII"P/Q Q wWHID A A KIDIS PIVAY KHEMEANVINENw K FIN A F PIT

MM
=
™
wn

°
=
QL
-
(o}
=

=<
=}
-
=
QU
-
m
=
m
Q.
o
(o]
—
QL
d
m
o
™
—-
QL
(o]
>
L
S
W

ATTCCGCAACAGTGGTTGGATGCGGCTAAAGACTCCCCAGTCTACAAGATGGCCATGGAGTGGAAGATTGCCTTTCCGAT

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340
[CICATTICET GA GITTICC GEAICECT GEIC GATT GAT GIT GGTAIE GT GIEIE GIEE G TT GTIE GIEC G GT GEA GAGITICA' GATE GATTCA GG GEAA GET GECTACICGAA GIEG GAT G GG GTGATTECG - AA GTICC GA GGG GET GIEGITTTCCCE GTAIC GETAT - €T G GIECAACET GIET GAICEGET GG GAT GA G GEAICIE CATCICTICA GIT GCCCTICAA - - [€A GAAT GEIT G GEGAT GE GEA GICAATICA GIE GIETCICAA GITICE GAITT GAA GGICAA GIEC GAATT GITT GIEG GIEA!

CCATCCTGAGTTCCGCACCCTGCCGATGATGTGGTACGTGCCGCCGTTGTCGCCGGTGCAGAGTCAGATCGATCAGGGCAAGCTGCCTACCGAAGCGGATGGGGTGATTCCG AAGTCCGAGGCGCTGCGTTTCCCCGTACGCTAT CTGGCCAACCTGCTGACCGCTGGTGATGAGGCACCGATCCTCAGTGCCCTCCAA CAGAATGCTGGCGATGCGCAGCAATCAGCGCTCCAAGTCGATTGAAGGCAAGCCGAATGTTGCGGCA
H PEEN F R T PPEMEME w YIVI P PN s PIVIQ S'QFfT' D Q G KPP THEEA D GV I P-K SEENAFMR F PIVIR Y -IHNA NFIFEYN T A G DEENA PIT PEN S APFPEE N--F RIMITEYN APMIR S N ' Q R S K SIIHENMG K P NIV A A
{respiratory nitrate reductase 1 beta chain

CCATCCTGAGTTCCGCA CCCTGCCGATGATGTGGTACGTGCCGCCGTTGTCGCCGGTGCAGAGTCA GATCGA TCAGGGCAA GCTGCCTACCGAA GCGGATGGGGTGATTCCG AAGTCCGAGGCGCTGCGTTTCCCCGTACGCTAT CTGGCCAA CCTGCTGA CCGCTGGTGATGAGGCACCGATCCTCAGTGCCCTCAA  CAGAATGCTGGCGATGCGCAGCAATCAGCGCTCCAAGTCGA TTGAA GGCAAGCCGAA TGTTGCGGCA
I'H P MEN F R T DN PUMINME w YIVE P PEINS PIVIQ S/QFIND Q G KWW P THEMA D GIVIIN P-K SHEMAMMR F PIVIR Y -BIN A NMIWEN T A G DEEMA PIIMEN S A BDN N-- RIEMENEN ABMIR S N Q R S K SUI'MEMG K P NIVIA A

Jrespiratory nitrate reductase 1 beta chain

CCATCCTGAGTTCCGCACCCTGCCGATGATGTGGTACGTGCCGCCGTTGTCGCCGGTGCAGAGTCAGATCGATCAGGGCAAGCTGCCTACCGAAGCGGATGGGGTGATTCCG AAGTCCGAGGCGCTGCGTTTCCCCGTACGCTAT CTGGCCAACCTGCTGACCGCTGGTGATGAGGCACCGATCCTCAGTGCCCTCAA  CAGAATGCTGGCGATGCGCAGCAATCAGCGCTCCAAGTCGATTGAAGGCAAGCCGAATGTTGCGGCA
H PHEEN F R TN PPMMME w Y[fVEI P Pl S PIVIQ S'QFfT"D Q G KWW P THEREA'D GIVIT' P-K SEENEANMMNMR F PIVIR Y -FIWNA NPT A G DEENA PIFT'WEN S A W N--/ R MM A PMMER S N 'Q R S K SII'MENG K PINIVEA A
Jrespiratory nitrate reductase beta chain

CCATCCTGAGTTCCGCACCCTGCCGATGATGTGGTACGTGCCGCCGTTGTCGCCGGTGCAGAGTCAGATCGA TCAGGGCAA GCTGCCTACCGAAGCGGATGGGGTGATTCCGIGAAGTCCGAGGCGCTGCGTTTCCCCGTACGCTATEBCTGGCCAACCTGCTGACCGCTGGTGATGAGGCACCGATCCTCAGTGCCCT CAAMECAGAATGCTGGCGATGCGCAGCAATCAGCGCTCCAAGTCGA TTGAAGGCAAGCCGAATGTTGCGGCA

W

wW

W

1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,612
[CT G GAATIET GITE GG GTT GAICT GAAICT GIEA G GEEGAGGA GAT GTAICCA GAT GIETE GGTATE GIECAACTAIEGA G GATTEGICTTIE GTTATCCIC GACC GICCCAT GA GGAGAT G G GIEA G GAA' GATCICCTAT GIEICTTCICA G GGTCA GAAIC GGATTT GG GECT G GEAATAICCA GTTCACACG GTAGIEGA G GEE GGTCA G GGETTTACECT GTTECCGA GTCC GE GTAAALC GCACCICATAICCCICGCA GG GEATTICA GECCICGICAA GAA G GGIETAAI

CTGGAATCTGTCGGGTTGACTGAACTGCAGGCCGAGGAGATGTACCAGATGCTCGGTATCGCCAACTACGAGGATCGCTTCGTTATCCCGACCGCCCATGAGGAGATGGTGCAGGAAGATCCCTATGCCTTCCAGGGTCAGAACGGATTTGGGCCTGGCAATACCAGTTCACACGGTAGCGAGGCCGGTCAGGGCTTTACCCTGTTCCCGAGTCCGCGTAAACGCACCCATACCCCGCAGGGCATTCAGCCCCGCAAGAAGGGCTAA
SIVI G N 7 NENNEN Q A NENNENTMY Y 'Q BMENIN G UT" A N Y EENM D R FIVIEIN P T A HNEEENMEVI QEEND P Y A F/IQ G Q NG FIGPIGN T S SIH G SHBENEA G Q GF THWF P S P R K R TIH T PIQ GFEINQ P R K K
Jrespiratory nitrate reductase 1 beta chain y}
CTGGAATCTGTCGGGTTGACTGAACTGCAGGCCGAGGAGATGTACCAGATGCTCGGTATCGCCAACTACGAGGATCGCTTCGTTATCCCGACCGCCCATGAGGAGATGGTGCAGGAAGATCCCTATGCCTTCCAGGGTCAGAACGGATTTGGGCCTGGCAATACCAGTTCACACGGTAGCGAGGCCGGTCAGGGCTTTACCCTGTTCCCGAGTCCGCGTAAACGCACCCATACCCCGCAGGGCATTCAGCCCCGCAAGAAGGGCCTAA

SIVI G N 7 MENNEN Q A NENNENYMN Y 'Q MMM G T A N Y EEM D R FIVEIN P T A HNEEENMEYVIQMEEND P Y A FIQ G Q N G FIGPIGN T S SI'H G SEENA G QG F THWF P S P R K R TIHI T PIQ GFEINQ P R K K A
Jrespiratory nitrate reductase 1 beta chain '>
CTGGAATCTGTCGGGTTGACTGAACTGCAGGCCGAGGAGATGTACCAGATGCTCGGTATCGCCAACTACGAGGATCGCTTCGTTATCCCGACCGCCCATGAGGAGATGGTGCAGGAAGATCCCTATGCCTTCCAGGGTCAGAACGGATTTGGGCCTGGCAATACCAGTTCACACGGTAGCGAGGCCGGTCAGGGCTTTACCCTGTTCCCGAGTCCGCGTAAACGCACCCATACCCCGCAGGGCATTCAGCCCCGCAAGAAGGGCCTAA

SV G IFd THENLY" Q A MEREN'MY Y QMM G I A N YMEND R FlV T P T A HFEEMENMIV QFEND P Y A FQ G Q NG F/ G P GN TS S H G SPEBHIA GQ GF TFPBWmF P S P R KR TIH T PIQ G'I' Q PR K K (KN
Jrespiratory nitrate reductase beta chain '>

CTGGAATCTGTCGGGTTGACTGAACTGCAGGCCGAGGAGATGTACCAGATGCTCGGTATCGCCAACTACGAGGATCGCTTCGTTATCCCGACCGCCCATCGAGGAGATGGTGCAGGAAGATCCCTATGCCTTCCAGGGTCAGAACGGATTTGGGCCTGGCAATACCAGTTCACACGGTAGCGAGGCCGGTCAGGGCTTTACCCTGTTCCCGAGTCCGCGTAAACGCACCCATACCCCGCAGGGCATTCAGCCCCGCAAGAAGGGCTAA
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-G—G-GG_GGGG_GG-GGIG_G-GG-G-GG-G-G-GIG-G_GIGG-GGIGG_G CEAATT GETCA GEAACAA GAATAT GIEG GET G GEGA GTAAGET GTTEEAT GTEG GEATATT G G GEATETTTTTT GGTEATGE- GGGAGGEAT GTTGET GEE GEAGA GET G GTTEET GG GAT G G GEATETEEGAT GTEGGTEATEA GTATATCE GETATETAT GEEGGTGGE

ATGAACTTACATGACTTGGTTTTTGGGGCTTACCCCTATCTGGCTGGCGCCATCTTTCTGCTTGGCAGCTGGATCCGTTTTGATCGTGAACAGTACACGTGGAAGGCGGACTCCAG CCAATTGCTCAGCAACAAGAATATGCGGCTGGCGAGTAACCTGTTCCACGTCGGCATACTGGGCATCTTTTTTGGTCACGC GGGAGGCATGTTGCTGCCGCACAGCTGGTTCCTGGCGATGGGCATCTCCGATGTCGGTCATCAGTATATCGCTATCTATGCCGGTGGC
A Y P Y FER A G AT F S WIT'R F R Y T W K AID S s- S K R A S F F FIG H A- PIH S w F B A S YN AT Y A

|
i

ATGAACTTACATGACTTGGTTTTTGGGGCTTACCCCTATCTGGCTGGCGCCATCTTTCTGCTTGGCAGCTGGATCCGTTTTGATCGTGAACAGTACACGTGGAAGGCGGACTCCAG CCAATTGCTCAGCAACAAGAATATGCGGCTGGCGAGTAACCTGTTCCACGTCGGCATACTGGGCATCTTTTTTGGTCACGC GGGAGGCATGTTGCTGCCGCACAGCTGGTTCCTGGCGATGGGCATCTCCGATGTCGGTCATCAGTATATCGCTATCTATGCCGGTGGC
A Y P Y PR A G AT’ F S W R F R Y T W K AID S s- S K R A S F F FIG I H A- P S W F A S Y BTN AT Y A

1
i

ATGAACTTACATGACTTGGTTTTTGGGGCTTACCCCTATCTGGCTGGCGCCATCTTTCTGCTTGGCAGCTGGATCCGTTTTGATCGTGAACAGTACACGTGGAAGGCGGACTCCAG CCAATTGCTCAGCAA CAAGAATATGCGGCTGGCGAGTAACCTGTTCCACGTCGGCATACTGGGCATCTTTTTTGGTCACGC GGGAGGCATGTTGCTGCCGCACAGCTGGTTCCTGGCGATGGGCATCTCCCATGTCGGTCATCAGTATATCGCTATCTATGCCGGTGGC
FIG A Y P Y PN A G AT FIIIM G S WIET'R F/D REEMQ Y T W K A'D S S- QDI s N K NEMER BN A S NIFIW F F F IGUHT A- PIH S W F [ A S 'H Q YT ' AIIT'Y A G G

1
\

ATGAACTTACATGACTTGGTTTTTGGGGCTTACCCCTATCTGGCTGGCGCCATCTTTCTGCTTGGCAGCTGGATCCGTTTTGATCGTGAACAGTACACGTGGAAGGCGGACTCCAGIBCCAATTGCTCAGCAACAAGAATATGCGGCTGGCGAGTAACCTGTTCCACGTCGGCATACTGGGCATCTTTTTTGGTCACGCEGGGAGGCATGTTGCTGCCGCACAGCTGGTTCCTGGCGATGGGCATCTCCGATGTCGGTCATCAGTATATCGCTATCTATGCCGGTGGC

290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570
ATTTTCGGEATTAT GT GIECT GATE G GEGECGE GAT GET GTT GTATC G GIE T GTCACCAACECCL G G GTTAA G GIEG GT GA GTIE GTAATE GIE GATAICCTTT GTCATIE G GET G GET GET G GECAIEC GIT GAICEET G G G GET GA GIEAICEET GIET G GTICTECAICA G GTCAIC GET GECCAC G GT GAT GTTTIE G GA GAT GATT GIETET GAICC GAATAIC GTICAA GA GEATT GIECACCET GA GT GIT G GAIGEC GA GETT GATCAA G GAT GT GTC GEC CATCTTICAA GACCCACAT GTT

ATTTTCGGCATTATGTGCCTGATCGGCGCCGCGATGCTGTTGTATCGGCGTGTCACCAACCCCCGGGTTAAGGCGGTGAGTCGTAATCGCGATACCTTTGTCATCGGCTGGCTGCTGGCCACCGTGACCCTGGGGCTGAGCACCCTGCTGGTCTCCACAGGTCACGCTGCCCACGGTGATGTTTCGGAGATGATTGCTCTGACCGAATACGTCAAGAGCATTGCCACCCTGAGTGTGGACCCGAGCTTGATCAAGGATGTGTCGCCGATCTTCAAGACCCACATGTT

I FIGUIITEME C MITTY G A A DV v R REVE T N P REVAEK AFRVAES R N RIDI T FIVENTN G W WIS A 7OV 7 HW G W s THEWEYT S TIGH A ATH G DIV s AN THEN Y fVil K SEINA TN SEVETDY P S HSTH K DEVE S PEINF K T

Jrespiratory nitrate reductase 1 gamma chain

ATTTTCGGCATTATGTGCCTGATCGGCGCCGCGATGCTGTTGTATCGGCGTGTCACCAACCCCCGGGTTAAGGCGGTGAGTCGTAATCGCGATACCTTTGTCATCGGCTGGCTGCTGGCCACCGTGACCCTGGGGCTGAGCACCCTGCTGGTCTCCACAGGTCACGCTGCCCACGGTGATGTTTCGGAGATGATTGCTCTGA CCGAATACGTCAAGAGCATTGCCACCCTGAGTGTGGACCCGAGCTTGATCAAGGATGTGTCGCCGATCTTCAAGACCCACATGTT
FIGII'EMYN C BENTTT G A A DMIWEEN vy R REVA TN P REVIK AFRVES R N RID' T FOVEITN G W WENNEN A T FEVE T HEN G W s 7 HEENVE S TIGIH A A S MENNMETTT A DN T MEN Y fVA K SEIT A T WEN S EVETDT P S MINTIN K fDEVA s P FIN F K T CHEME F

§resp|ratory nitrate reductase 1 gamma chain

ATTTTCGGCATTATGTGCCTGATCGGCGCCGCCATGCTGTTGTATCGGCGTGTCACCAACCCCCGGGTTAAGGCGGTGAGTCGTAATCGCGATACCTTTGTCATCGGCTGGCTGCTGGCCACCGTCGACCCTGGGGCTGAGCACCCTGCTGGTCTCCACAGGTCACGCTGCCCACGGTGATGTTTCGGAGATCGATTGCTCTGACCGAATACGTCAAGAGCATTGCCACCCTGAGTGTGGACCCGAGCTTGATCAAGCATGTGTCGCCGATCTTCAACGACCCACATGTT
FIGIT'AMYN CPIMTI" G A AV Y R RIM T N P RIVIK AV S R N RID T FIVII' G WA TV TGN s TV S TIG H A AH G D'V S AN TEEM Y IV K SIT"A THW sivD P s T KI/DIVIs PIT'F K TIHEW F
Jrespiratory nitrate reductase gamma chain 3

ATTTTCGGCATTATGTGCCTGATCGGCGCCGCCGATGCTGTTGTATCGGCGTGTCACCAACCCCCGGGTTAAGGCGGTCGAGTCGTAATCGCGATACCTTTGTCATCGGCTGGCTGCTGGCCACCGTGACCCTGGGGCTGAGCACCCTGCTGGTCTCCACAGGTCACGCTGCCCACGGTGATGTTTCGGAGATGATTGCTCTCGACCCGAATACGTCAAGAGCATTGCCACCCTCGAGTGTGGACCCGAGCTTCGATCAAGGATGTGTCGCCGATCTTCAAGACCCACATGTT

W/ m

wW

580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860
ETTAGGTAT GAEGGTATTEET GCTETTEECATTEACEEGETT GGTTCACGTET GGA GT GT GEEGGT GACETATETCGGTECEGECTAGEA GATEGTEEGEGTEAA GE- GGGTGEGGATCAACTAA

CTTCGGTATGACGGTATTCCTGGTCTTCCCATTCACCCGCTTGGTTCACGTCTGGAGTGTGCCGGTGACCTATCTCGGTCGCGCCTACCAGATCGTCCGCGTCAAGC GGGTGCGGATGAA CTAA
FIGEME TEVE FEIRVE F P F T REBOVEHIEVE W SEVE PEVE T v BN G R A Y [QUEINVE R BV K -R vl R BVl N I

Jrespiratory nitrate reductase 1 gamma chain >

14

CTTCGGTATGACGGTATTCCTGGTCTTCCCATTCACCCGCTTGGTTCACGTCTGGAGTGTGCCGGTCGACCTATCTCGGTCGCGCCTACCAGATCGTCCGCGTCAAGC GGGTGCGGATGAACTAA
FIGHEVME TVl FEERVE F P F T REINVIHIVIW SV PV T YNGR A YIQUEiIVEIRIVIK -RIVIR
Jrespiratory nitrate reductase 1 gamma chain

CTTCGGTATGACGGTATTCCTGGTCTTCCCATTCACCCGCTTGGTTCACGTCTGGAGTGTGCCGGTGACCTATCTCGGTCGCGCCTACCAGATCGTCCGCGTCAAGC GGGTGCGGATGAACTAA
FIGEME TOVI FEIRVY F P F T REIVIHIVIW SIivipiviT YEIG R A YIQII'VRIVIK -RIVIR
Jrespiratory nitrate reductase gamma chain '>
CTTCGGTATGACGGTATTCCTGGTCTTCCCATTCACCCGCTTGGTTCACGTCTGGAGTGTGCCGGTGACCTATCTCGGTCGCGCCTACCAGATCGTCCGCGTCAAGCGGGGTGCGGA TGAA CTAAGA GAAA GITA GAT GIFT GTAIGA GIEG G GA GIE GATITI G GETEEE GETEACTTTEAE GA G G@ GIRTAATEAT GA GTAC GAAIGEETTAIE GEAAIEAE G GATIE GAATATET G GAT GTE GAIE G GEAAAAA G G G GEEAIE G GAIGEA G GA G G GITTATATIEEA G GATAT G GATGAl
IV.A T D QEENG Y I Q DIM D
[ hypothetical protein 3
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-GIG_GG-G-G-GG_G-GIGGIG-G-GGIG-G-G—G-G-GIGG-G-GIGIGIG-GGIGIGIG-G-G-G-G-G_GG-G-G-G-G-GG-G-GG-G-G-G_G-G-GG-G-G-G—G-GGIG-G-GGGG-GIGG- €6 GEATTCATIEG ACETITTIEG C ASGAGTTTGAAG AG TG BAG GG BTG GAGG TAGAGGAGG G TGAGATEEEG

ATGCGTATATATAACATTATGGCTCGTCTGCTGGATTACCCGACCGAGGAGTTGATGGAGAATCTGCCAGCCATCATAACGATACTGAAAGAGGATCCCGAAGTGAGTGCACAGGAGCGCGAAGACCTGATGCAGCTGATCTCATGGATGCAACTGCACGACCTGATCGGTATGCAGGCTGATTACGTACAGACCTTCGATATGACCCCGGAACACGATCTGCACCTGACCCACCATCTGTTTGGTGACGATCGGGGACGCGGTC CGGCACTGATCGACCTTTCGGAACACTTCAAGAGTGCAGGGCTGGAGGTAGAGGAGGGTGAGATCCCG
BN R NN Y N NONEEN A R EEEENWON v P T NN VB P A NOENTE T SO < EENOW P BN S A FOUEEN R EENSOUEENENNOVEENETE S W NSOV SHENDWEENETE GUEENTOY A WDW v ENNSON T F NDNEEN T P EENSHESDNEENVHUEEN T SHOWHEEEN F CGUNDNNDN R FGH R FGW -P A EENNTNRDUEEN S EERWHN F K S A NGHNEEEESVSENNNNGUEEETE ©

ATGCGTATATATAACATTATGGCTCGTCTGCTGGATTACCCGACCGAGGAGTTGATGGAGAATCTGCCAGCCATCATAACGATACTGAAAGAGGATCCCGAAGTGAGTGCACAGGAGCGCGAAGACCTGATGCAGCTGATCTCATGGATGCAACTGCACGACCTGATCGGTATGCAGGCTGATTACGTACAGACCTTCGATATGACCCCGGAACACGATCTGCACCTGACCCACCATCTGTTTGGTGACGATCGGGGACGCGGTC CGGCACTGATCGACCTTTCGGAACACTTCAAGAGTGCAGGGCTGGAGGTAGAGGAGGGTGAGATCCCG
BN R BN Y (NTEENEEN A R EEEENON v P T EESESEENNEE N CEEN P A NENNRE T BENEEN € EENION P EENENE S A NOUEEN R EENSORESNENNOUENNETE s W EENSONESNSHESDEESNETEICUEEINON A NDN v ENNNON T F NDNENN T P EENSFESDENSNSHUNEN T SHENHENEN F SGUNDNNDN R NGH R NGH -P A NENNTNNONENN S EENSHE F K S A NGNSV GNP

ATGCGTATATATAACATTATGGCTCGTCTGCTGGATTACCCGACCGAGGAGTTGATGGAGAATCTGCCAGCCATCATAACGATACTGAAAGAGGATCCCGAAGTGAGTGCACAGGAGCGCGAAGACCTGATGCAGCTGATCTCATGGATGCAACTGCACGACCTGATCGGTATGCAGGCTGATTACGTACAGACCTTCGATATGACCCCGGAACACGATCTGCACCTGACCCACCATCTGTTTGGTGACGATCGGGGACGCGGTC CGGCACTGATCGACCTTTCGGAACACTTCAAGAGTGCAGGGCTGGAGGTAGAGGAGGGTGAGATCCCG
BN R NN Y N NONEEN A R BN v P T NN VBN P A SO T SN < EENCW P BN S A FOUEEN R EENSOUEENEENOVEENETS S VW EESOWEENSHESDSESNETE GUEENIOY A WDN v ENNSON T F NDNENN T P EENSHESDNEENCHUEEN T SHOWHEEEN F CGUNDNNDN R FGH R FGW -P A EENNTNNOUENN S EERNHN F K S A NGHEESEENSVSENNNN G NS ©

GTGACGATCGGGGACGCGGTCECGGCACTGATCGACCTTTCGGAACACTTCAAGAGTGCAGGGCTGGAGGTAGAGGAGGGTGAGATCCCG
[VITIIIG D A[VIP AFNONI DFINSHEENH F K S A G UINEENV JENNENGCEENTI P
[ chaperone

wW

340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 526
GACTATETCECCETCATTETGCAGTATCIGTEGACGETGGATIGAGATIGEAGGEAAGGGTETTTETGGGGCATGEEGECAAGGTGATTACEGTACTGGEGGAGAACTTGGAGAAGGECGAGAGEECETATTCACGCACTGETGEGGATTGTCGAAGG - EECTGGTEATETAGECAAAGEAGEETCA

GACTATCTGCCGCTGATTCTGGAGTATGTGTCGACGCTGGATGAGATGCAGGCAAGGGTCTTTCTGGGGGATGCCGCGAAGGTGATTACCGTACTGGCGGAGAACTTGGAGAAGGCGGAGAGCCCCTATTCACGACTGCTGCGGATTGTGGAAGG CCGTGGTCATCTAGCCAAAGCAGCCTGA
D Y N P ENT ULUMEN Y VS TEEUD BENMIQ A RV FEENG D A A K[V I T[VILIARNNENI ICEENK AFMNS P Y S RENEIR[TI VEENG/ R G HIEHNA K A A
Jrespiratory nitrate reductase delta chain >

Vv

GACTATCTGCCGCTGATTCTGGAGTATGTGTCGACGCTGGATGAGATGCAGGCAAGGGTCTTTCTGGGGGATGCCGCGAAGGTGATTACCGTACTGGCGGAGAACTTGGAGAAGGCGGAGAGCCCCTATTCACGACTGCTGCGGATTGTGGAAGG CCGTGGTCATCTAGCCAAAGCAGCCTGA
(D Y NN P NENITONUNEEN Y [V S T BN D NENAMN Q A R VI F BENG DA A K IVIITN T [VONEN A BEN N DEUNEN K A BEM S P Y S R NN R PINOVOEEN G-I R (G HEEIA K A A K
Jrespiratory nitrate reductase, delta chain >

y
GACTATCTGCCGCTGATTCTGGAGTATGTGTCGACGCTGGATGAGATGCAGGCAAGGGTCTTTCTGGGGGATGCCGCGAAGGTGATTACCGTACTGGCGGAGAACTTGGAGAAGGCGGAGAGCCCCTATTCACGACTGCTGCGGATTGTGGAAGG CCGTGGTCATCTAGCCAAAGCAGCCTGA
D Y JEN P PEN T DEUMEN Y (V]S T EEND BEMMIQ A RIVIF EENG D A A KIVIT TV EEIARNNNPCUNENK ANNS P Y s RENIEIR I VEENG R G HEEEA K A AKE
Jrespiratory nitrate reductase delta chain

GACTATCTGCCGCTGATTCTGGAGTATGTGTCGACGCTGGATGAGATGCAGGCAAGGGTCTTTCTGGGGGATGCCGCGAAGGTGATTACCGTACTGGCGGAGAACTTGGAGAAGGCGGAGAGCCCCTATTCACGACTGCTGCGGATTGTGGAAGGECCGTGGTCATCTAGCCAAAGCAGCCTGAGGAGATIAG
D7 Y NN P NENTTUNIONNEN Y VA S T NEN D EEMAME QA R VA F WENG DT A A K IVIITH T CVONEN A BEN N DOUNEN K A BEN S P Y S R NN R (TTNVIEEN G P W S S STQs s @R REE

Jchaperone >

Vv
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TT GCIECGIECGIECAA GAICCTATACAICCAAICT G GE G GTE GT GAC GA GTATET GGIECTTCA GTTCA G GE G GTCA GA GT G GTEAT GT GATIE GTCTAIC GCCATCCC GTCGAT GEGTATCCT GAA GTAICATE GGT GT GTTTAICACE G GAGEETT GGEA GG

-

AT GAAA GIET GIECAGTAA GE GAATATGITTE G GTATT GAIGE G G GG G GIEETE G GIIT G G GGTTATE GAE GA G GTETG G GIEEEA G GIEETE GETEGAA GAT GIT GAIT GAAA GAGE GIT G CIEETAAIE GIEA GAAA GABTTGTTGGCCGCCGCCAAGACCTATACACCAACTGGCGGTCGTGACGAGTATCTGGCCTTCAGTTCAGGCGGTCAGAGTGGTCATGTGATCGTCTACGGCATCCCGTCGATGCGTATCCTGAAGTACATCGGTGTGTTTACACCGGAGCCTTGGCAGG
K A A T K RETNC SOV 7 GIVY G NN GGl S T SIVIW A'Q A S VEEND W EVN K BEER GBI T/ Q K DEIMINMA A A K T Y T P TIG G R!DEENYMENA F S SIG G Q S G HINIIWWYIY GNINP SEMER MMM K YN GIWYF T PEENP W' Q |

TTGGCCGCCGCCAAGACCTATACACCAACTGGCGGTCGTGACCAGTATCTGGCCTTCAGTTCAGGCGGTCAGAGTGGTCATGTGATCGTCTACGGCATCCCGTCGATGCGTATCCTGAAGTACATCGGTGTGTTTACACCGGAGCCTTGGCAGG
BWmA A A K T Y TP TIGGRMDENYBMSEAF S SIGCGGQ S'G HIVETHVIY GUIIfP S HEMERIIMENK vVYIIIGWEF T PEEP W Q

TTGGCCGCCGCCAAGACCTATACACCAACTGGCGGTCGTGACGAGTATCTGGCCTTCAGTTCAGGCGGTCAGAGTGGTCATGTGATCGTCTACGGCATCCCGTCGATGCGTATCCTGAAGTACATCGGTGTGTTTACACCGGAGCCTTGGCAGG

WA A A K TY TP TIGGRMDENYBMSEATF S S GG Q S G HWITIVIY GOAIIP s EMIRIIWNK vIINGWVIF T PEEP Wi Q
290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570

GTTACGGCTTCGATGACGA GTCCAAA GCCATCCTGGCTCA GGGTAA GATCAATGGCAA GCA GATCACCTATGGT GATACCCA CCATCCGGCCTTCTCTGA GACCGA GGGTGAA TACAACGGTAAATACCTGTTTATCAATGACAA GGCAAA TCCCCGCCTCGCGGTGATCGATCTGCACGACTTTGAAACCAA GCA GATCGTGGTTAACCCCTTCATGAA GTCCCATCATGGTGGTGCCTTCGTCACCCCGAATACGGAATACGTGATGGA GGCTTCCCAGTATGCAGE

GTTACGGCTTCGATGACGAGTCCAAAGCCATCCTGGCTCAGGGTAAGATCAATGGCAAGCAGATCACCTATGGTGATACCCACCATCCGGCCTTCTCTGAGACCGAGGGTGAATA CAACGGTAAATACCTGTTTATCAATGA CAAGGCAAATCCCCGCCTCGCGGTGATCGATCTGCACGACTTTGAAACCAAGCAGATCGTGGTTAACCCCTTCATGAAGTCCGATCATGGTGGTGCCTTCGTCACCCCGAATACGGAATACGTGATGCAGGCTTCCCAGTATGCAGC
G Y 'G F'D DNENS K AFNI'MINA Q@ G KFIUN G K QPN T Y G'D T/H H P A F SHENTHEENGENY N G K YMWFIAITN'D K A N P RMWAIIIIDSEH D FMNNT K QIIUVIVIN P FEMIK SID H G G A FIVAT P N THENY VEMINENA S'Q Y A A

GTTACGGCTTCGATGACGAGTCCAAAGCCATCCTGGCTCAGGGTAAGATCAATGGCAAGCAGATCACCTATGGTGATACCCACCATCCGGCCTTCTCTGA GACCGAGGGTGAATA CAACGGTAAATACCTGTTTATCAATGA CAAGGCAAATCCCCGCCTCGCGGTGATCGATCTGCACGACTTTGAAACCAAGCAGATCGTGGTTAACCCCTTCATGAAGTCCGATCATGGTGGTGCCTTCGTCACCCCGAATACGGAATACGTGATGGAGGCTTCCCAGTATGCAGC
G Y G F'D DNENS K AFNI'M@A Q G KIAI'N G K QI'T Y G D T'H H P A F SHENTHNNGCESY N G K YBEFIAI'N D K A N P RFEMAMVIT DFEH D FHBNT K QIIVIVIN P FEMEK S'D H G G A FIVAT P N THENY [(VEMIEENA S QY A A

GTTACGGCTTCGATGACGAGTCCAAAGCCATCCTGGCTCAGGGTAAGATCAATGGCAAGCAGATCACCTATGGTGATACCCACCATCCGGCCTTCTCTGA GACCGAGGGTGAATA CAACGGTAAATACCTGTTTATCAATGA CAAGGCAAATCCCCGCCTCGCGGTGATCGATCTGCACGACTTTGAAACCAAGCAGATCGTGGTTAACCCCTTCATGAAGTCCGATCATGGTGGTGCCTTCGTCACCCCGAATACGGAATACGTGATGGAGGCTTCCCAGTATGCAGC
G Y G F'D DNENS K AFI'MINA Q@ G KFIUN G K QFINT Y G D T/H H P A F SHENTMEENGEENY N G K YWMWFIIT'N D K A N P RBMWAIITIDNEH D FNNT K QIVIVIN P FEMIK S/D H G G A FIVAT P N THENY VEMNENA S'Q VY A A
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GCCTGTCAGCCACGATTATGTGCCACTGGAAGAGTTCAATGATAAGTATCGTGGCGCACTGACCTATTGGAAGTTCGA CATGAAAGAGGGGCGCATCAAGCCTGAAGACTCTTTTACTTTCGAACTGCCTCCCTATAGCCAGGATCTCTCCGACGCGGGTAAAAAGGTCAGTGCAGGTTGGGGCTTTACCAACTCCTTCTGCTCCGAGCGTTATGTGGGCGGTATCGAGCGTGGTCGTCCTCCCTTCCGAGGCAGGTTGCTCCCAGAAGGATACCGACTTCCTGCATGTG
POVE SITHID Y IV P DIWMEMEEN F ' N DK Y R'G AP T Y W K F!'DFVM K MEN G RIFNINK PEEMD S F T FEEM P P Y SIQ DB SI'DPA G K KMWIS AG W' G F TIN S F C SHEEMR YW G GIUI'MEMR G R P P FEEMA G C S'Q K TIED F

GCCTGTCAGCCACGATTATGTGCCACTGGAAGAGTTCAATGATAAGTATCGTGGCGCACTGACCTATTGGAAGT TCGA CATGAAAGAGGGGCGCATCAAGCCTGAAGACTCTTTTACTTTCGAACTGCCTCCCTATAGCCAGGATCTCTCCGA CGCGGGTAAAAAGGTCAGTGCAGGTTGGGGCTTTACCAACTCCTTCTGCTCCGAGCGTTATGTGGGCGGTATCGAGCGTGGTCGTCCTCCCTTCGAGGCAGGTTGCTCCCAGAAGGATACCGACTTCCTGCATGTG
PIVISIH!D Y IV p U IWBEMEN F N DK Y R G ANMET Y W K F/DPMIKBENG RIT' K PEEED S F T FEEEN™ P P Y SIQ DM SID A G K KIWIS AGW G F TIN S F C SEBEER Y[V G GITHBEER G R P P FEEEA G C S'Q KID TID F

GCCTGTCAGCCACGATTATGTGCCAMTGGAAGAGTTCAATGATAAGTATCGTGGCGCACTGACCTATTGGAAGTTCGA CATGAAAGAGGGGCGCATCAAGCCTGAAGACTCTTTTACTTTCGAACTGCCTCCCTATAGCCAGGATCTCTCCGA CGCGGGTAAAAAGGTCAGTGCAGGTTGGGGCTTTACCAACTCCTTCTGCTCCGAGCGTTATGTGGGCGGTATCGAGCGTGGTCGTCCTCCCTTCGAGGCAGGTTGCTCCCAGAAGGATACCGACTTCCTGCATGTG

PEVE s TH'DT v v P MIWMENNEN F N ™" K Y RIG ABMM T Y W K FID'EME K MEMG RIEINK PMEEND s F T FEENN P P Y SIQ ™MW SIDTA G K KFWE s AGWIG F TIN S F C SHEEMR YIWIG GIIMMENR "G R P P FEEMA'G C SIQ KD T[FDI FEETHTVE
- e 3
870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150

AGAAAICT GGAAAAA GGEE GET GA GET GGTT GEE GEEGGEAA GGTTCATAA GGTEAAT G GTTECTATCA GATCACEATE GA GEA GGET GTTAAAGAA G GEET GETETATETGATEEEE GA GECEAA GAGTEE GEAIE GG GT GGATGT GA GEEEE GAT G GTAAGEACATCA TEATE GEE GGTAA GET G GATA GTEATGEET G GGTETAGA GET GG GA GAA GATECA GAAT GECATCAA GAAIGAA GAA GTTE GAA G GEAAA GATECETAT G GEATCEE GATCATETEGAT GA'

ACAAACTGGAAAAAGGCCGCTGAGCTGGTTGCCGCCGGCAAGGTTCATAAGGTCAATGGTTCCTATCAGATCACCATCGAGCAGGCTGTTAAAGAAGGCCTGCTCTATCTGATCCCCGAGCCCAAGAGTCCGCACGGTGTGGATGTGA GCCCCGATGGTAAGCACATCATCATCGCCGGTAAGCTGGATAGTCATGCCTGGGTCTACAGCTGGGA GAAGATCCAGAATGCCA TCAA GAA CAAGAAGTTCGAAGGCAAAGATCCCTATGGCATCCCGATCATCTCGATGA
T N W K KA ANV A A G KV H KIVN G S Y QI TITHENQ AV KNWNGPLWLYY LT PMENP K S P H GV DV S P D G KHI I I AGKEPFID S HA WV Y S WwWHEEKIT Q NAIT K NIKK FEEGK D PY G I PIT T sim
. ﬁ

A CAAA CTGGAAAAAGGCCGCTGAGCTGGTTGCCGCCGGCAAGG-TCATAAGGTCAATGGTTCCTATCAGATCACCATCGAGCAGGCTGTTAAAGAAGGCCTGCTCTATCTGATCCCCGAGCCCAAGAGTCCGCACGGTGTGGATGTGAGCCCCGATGGTAAGCACATCATCATCGCCGGTAAGCTGGATAGTCATGCCTGGGTCTACAGCTGGGAGAAGATCCAGAATGCCATCAAGAACAAGAAGTTCGAAGGCAAAGATCCCTATGGCATCCCGATCATCTCGATGA
TN W K K A ARV A A G KEI-VITIR sSsPMivi PIT"R S P S S R K K A Cc sTEE 'V DV S P'D G K H I I I A GKFEED S'HAWIVY S WHEBEKIT Q N AIT' K NK K FBNGIKID P Y G'IT PIT 1T simi
Znitrous-oxide reductase - partial '> [ nitrous-oxide reductase - partial

ACAAACTGGAAAAAGGCCGCTGAGCTGGTTGCCGCCGGCAAGGTTCATAAGGTCAATGGTTCCTATCAGATCACCATCGAGCAGGCTGTTAAAGAAGGCCTGCTCTATCTGATCCCCGAGCCCAAGAGTCCGCACGGTGTGGATGTGAGCCCCGATGGTAAGCACATCATCATCGCCGGTAAGCTGGATAGTCATGCCTGGGTCTACAGCTGGGA GAAGATCCA GAA TGCCA TCAA GAA CAAGAAGTTCGAA GGCAAAGATCCCTATGGCATCCCGATCATCTCGATGA
T N W K K A ABENERVIA A G KIVEH KIVEN G S YIQUIIN TII'MEN Q A VYK BEN G FOWWEY v WE0°T" P MEM P K S PIH GIVID VIS PID G KIHIIMITWIT A G KFED sS'H A wiviy s wEEKIITNQ N AFTNK N K K FHEENG KD P Y GIIN P IIIN s FME
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1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440
AGGATACCCTGCACACGEAGGTGEAGGTGGGECTCGGTCCGTTGCATAACCA GTATGATTCCAA GAAGT GEGTGGTCTACACCTCTATCTATGT GGACTCCA TGGTCACCAA GTGGGA CTACT GECAA GGCAA GGTGETGGATCAACTCCACA TCCATTACAACA TCGGECACCTGGTCTCCATGGAA GGEGATTCCGTCTETCCTGACGGEAA GTATCTGGTCTCCCTTAACAAACTGGCCATCGATCGCTTCAACCETGTTGGCCCCCTGCATCCGEAGAA CCATCA

AGGATACCCTGCACACGCAGGTGCAGGTGGGCCTCGGTCCGTTGCATAACCAGTATGATTCCAAGAAGTGCGTGGTCTACACCTCTATCTATGTGGACTCCATGGTCACCAAGTGGGACTACTGCCAAGGCAAGGTGCTGGATCAACTCCACATCCATTACAACATCGGCCACCTGGTCTCCATGGAAGGCGATTCCGTCTCTCCTGACGGCAAGTATCTGGTCTCCCTTAACAAACTGGCCATCCGATCGCTTCAACCCTGTTGGCCCCCTGCATCCGCAGAACCATCA
‘D TFHEMH T Q'V Q'V I G PFEEH N Q YD S K K clvVVvY T Sl vylv b sEMIV T K WD Y C Q G KIVFEIED QFEMH'I HY NI G HFL"V SIMBENG D S/VIs PID G K Y[FfImV sPFEIN KFEWRAI D R F N PV G PIEEEH P Q N H Q
Jnitrous-oxide reductase

AGGATACCCTGCACACGCAGGTGCAGGTGGGCCTCGGTCCGTTGCATAACCAGTATGATTCCAAGAAGTGCGTGGTCTACACCTCTATCTATGTGGACTCCATGGTCACCAAGTGGGA CTACTGCCAAGGCAAGGTGCTGGATCAACTCCACATCCATTACAACATCGGCCACCTGGTCTCCATGGAAGGCGATTCCGTCTCTCCTGACGGCAAGTATCTGGTCTCCCTTAACAAACTGGCCATCGATCGCTTCAACCCTGTTGGCCCCCTGCATCCGCAGAACCATCA
D TEERH T QfivViQViGEHI G PEIMH N'Q YD 'S K K Cciviviy T SEIIY[WID SHEMEVIT K WiD'Y ClQ G KIVIEEND QWM HTI'H Y NIITG HFONV S PMIMEN G D SIVis PID G K Y FINV]SsSHEMN KFWEAFTD R F N PEVIG PHEENH PIQ N'H Q

Znitrous-oxide reductase - partial

AGGATACCCTGCACACGCAGGTGCAGGTGGGCCTCGGTCCGTTGCATAACCAGTATGATTCCAAGAAGTGCGTGGTCTACACCTCTATCTATGTGGACTCCATGGTCACCAAGTGGGACTACTGCCAAGGCAAGGTGCTGGATCAACTCCACATCCATTACAACATCGGCCACCTGGTCTCCATGGAAGGCGATTCCGTCTCTCCTGACGGCAAGTATCTGGTCTCCCTTAACAAACTGGCCATCCATCGCTTCAACCCTGTTGGCCCCCTGCATCCGCAGAACCATCA
K'D THEMH T/Q'V Q/'V GG PIFEFH N Q Y'D S K K ClvV VY T ST YIv b sEIMIV T K W' DY C/Q G KIVFEEED QFEFMH I H Y NI'T' G HIlmV SIMBEN G D S[VIS PI/D G K YV sFBEN KFERAI DR F N PV G PHEEH P Q N H Q
Jnitrous—-oxide reductase

1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710 1,720 1,730
GIET GATE GAGATICA GT G GT GATGAA GAT GEA GIET GETETAIC GATAT GEE GET GEE GETT GGE GAACETEATAT G GGTFT GECATCAA G GEE GATGAA GET GAAAIGE G GIEE GTAIE GETAIGAA GTTEE G T G G GAIGA GEE GTTIEE GACAA GAAATEAIGEET G GAA GAIGEE G GET G GIEE GTGA GAA G G G GT GE GEAAA GAT G GT GT G GTTEAT GTETAE G GTA G GTGATTE GETCTEACATCAT GIECT GA GATEATT GA GGTIE GAA GA GG GT GA GAIGT GTETETATCCAT
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GCTGATCGACATCAGTGGTGACAACGATGCAGCTGCTCTACGATATGCCGCTGCCGCTTGGCGAACCTCACTATGTGGTTGCCATCAA GGCCGACAAGCTGAAACCGGCCGTACGCTACAAGTCCGGTTGGGACAGCCGTTCCGACAA GAAATCACCCTGGAAGACCCGTGCTGGCCGTGAGAAGGTGGTGCGCAAAGACGGTGTGGTTCATGTCTACGGTACGGTGATTCGCTCTCACATCACGCCTGAGATCATTGAGGTCGAAGAGGGTGAGACTGTCTCTATCCAT
S G D K FEMI Q WENWEN Y D EME P WM P WEW G MEN P 'H Y [VIVI AT K AID KEENK P AfWIR Y K S'GWID S R SI/D K K S P W K T R A G RBNKIVIVIR KD GIVIVIHIVIY G TIVITIR SIHITI T PEENT T NENV NENNEN G NEN 7 'V s T H

Jnitrous—oxide reductase

GCTGATCGACATCAGTGGTGACAACATGCAGCTGCTCTACGATATGCCGCTGCCGCTTGGCGAACCTCACTATGTGGTTGCCATCAAGGCCGACAAGCTGAAACCGGCCGTACGCTACAAGTCCGGTTGGGACAGCCGTTCCGACAAGAAATCACCCTGGAAGACCCGTGCTGGCCGTGAGAAGGTGGTGCGCAAAGACGGTGTGGTTCATGTCTACGGTACGGTGATTCGCTCTCACATCACGCCTGAGATCATTGAGGTCCGAAGAGGGTGAGACTGTCTCTATCCAT
S G D KIMIi QP y DEMI P PREMN GEEN P H YV V. AT K A'D KFEHK P AIWM R Y K S'GW D S R S'DK K S P WIK TRA GO RBKIV VR KD GV V HWV Y G TV TR SIHIT'T PEENT TINENV NERNEN GEEN T TIVISIT H
<nitrous-oxide reductase - partial

GCTGATCCGACATCAGTGGTGACAACGATGCAGCTGCTCTACGATATGCCGCTGCCGCTTGGCGAACCTCACTATGTGGTTGCCATCAA GGCCGACAA GCTGAAACCGGCCGTACGCTACAAGTCCGGTTGGGACAGCCGTTCCGACAA GAAATCA CCCTGGAAGACCCGTGCTGGCCGTGAGAAGGTGGTGCGCAAAGACGGTGTGGTTCATGTCTACGGTACGGTGATTCGCTCTCACATCACGCCTGAGATCATTGAGGTCGAAGAGGGTGAGACTGTCTCTATCCAT
S/ G D K EMI Q WENWEN Y D EME P MW P WEN GMEN P H Y[IVIVIAIT'K AID KEEIK P AIVIR Y K S G WID S R SID K K S P W K T R A G RBNKIVIVIR KD GIVIVIHIVIY G TIVIT'R SIHIT! T PEENT T NENV NENNEN G NEN 7 'V s T H
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CTCACCAACCTGGAACGTGETGA GGACGA GACCCATGGTTTCGCCATGTATAGCCA GAACGTCAACCTCTCTATT CA GECT GGCAA GACCGTATCTGECACCTTCAA GGETGATAAA GECGGTGTCTATCCTTACTACTGCACCGA GTTCTGETCCGCCCTCCACCTGGAGAT GEA GGGETATETGET GGTCAA GECCAA GGGETACGT GGCCAAA GCA GGCAA GATCGA GGAA GGTCA GAA GTACACCAA GGCTGATTACGACAA GCA GGTGAAAA CCAACA TCCACA

CTGACCAACCTGGAACGTGCTGAGGA CGAGACCCATGGTTTCGCCATGTATAGCCAGAACGTCAACCTCTCTATTCAGCCTGGCAAGA CCGTATCTGCCACCTTCAAGGCTGATAAAGCCGGTGTCTATCCTTACTACTGCACCGAGTTCTGCTCCGCCCTCCACCTGGAGATGCAGGGCTATCTGCTGGTCAA GCCCAAGGGCTACGTGGCCAAA GCAGGCAAGATCGA GGAAGGTCAGAAGTACACCAAGGCTGATTA CGACAA GCAGGTGAAAA CCAACATCGACA
BN 7 'NPCUMEN R A MENDMENTH G F AFMEY S’Q NIVINME sTI'MEM P G K THEVIS A T F K AID K A GIVIY P Y Y C THEMF C S A NN HFOEENNMIQ G v FIWENVIK P K G YIVIA K A G KUII'NENEEN G Q K Y T K AID YD K QFfVIK T NFITD

<nitrous-oxide reductase

CTGACCAACCTGGAACGTGCTGAGGACGAGACCCATGGTTTCGCCATGTATAGCCAGAACGTCAACCTCTCTATTGAGCCTGGCAAGACCGTATCTGCCACCTTCAAGGCTGATAAAGCCGGTGTCTATCCTTACTACTGCACCGAGTTCTGCTCCGCCCTCCACCTGGAGATGCAGGGHTATCTGCTGGTCAAGCCCAAGGGCTACGTGGCCAAAGCAGGCAAGATCIBA GGAAGGTCAGAAGTACACCAAGGCTGATTACGACAAGCAGGTGAAAACCAACATCGACA
PE T NPEYMENM R A MENDBEN T/H G F APBMIY S ' Q NIV NFEY SITHBEN P G K TIVM'S A T F K A'D K A GIVIY P Y Y C THEEF C S AP HIPEERMY Q G VYNV K P K G YIM A K A G KIT ' QFEEEG Q K Y T K A/D YD K Q'V. K T NIFI D
Znitrous—-oxide reductase - partial

CTGACCAACCTGGAACGTGCTGAGGA CGAGACCCATGGTTTCGCCATGTATAGCCAGAACGTCAACCTCTCTATTGAGCCTGGCAAGA CCGTATCTGCCACCTTCAAGGCTGATAAAGCCGGTGTCTATCCTTACTACTGCACCGAGTTCTGCTCCGCCCTCCACCTGGAGATGCAGGGCTATCTGCTGGTCAA GCCCAAGGGCTACGTGGCCAAA GCAGGCAAGATCGA GGAAGGTCAGAAGTACACCAAGGCTGATTA CGACAA GCAGGTGAAAA CCAACATCGA CA
B0 7 NPCUMEN R A BENDMNENTIH G F AFMEY S’Q NIVI NME sTI'MEM P G K THEVIS A T F K AD K A GIVIY P Y Y C THEMF C S A NN HFUNENNMIQ G v FIWENVIK P K G YIVIA K A G KII'HENNEN G Q K Y T K AID YD K QFfVIK T NFIITD

Znitrous—oxide reductase
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CCCAGGCTGTCATCAACTCCGTGGTGGGCTTCATCACCAGTCATAACTACAAGGACTTCCCGGAGGTTGTGGCGCTGGTTGAGGATGCGACCGATCAGCTCGGTTTTGCTGACGAAGCCAAGAAGAAGGCCGAGGCCTATGCCGCCAAGGGTGACTACCAGAACGCGACTCTCTGGGCTGGTCAGCACTGGCAGTACCAGGTCAAGACCGCTGACTTGGGGCTGCGAGCCAAGACCTTCCTTGAGGAGCATGGCGCAAAGAAGGTCGAGCCGAAAAAGGCTAAATAG
TIQ ANVIIIO N SIVOWY G FIRIN T SIH N Y KID'F PEENVIVI A MIMVEEND A TI/D QMM G F ADEENA K K K ANEMA Y A A K G'DY ' Q N A THEW A G Q H W/ Q Y QWIK T ADNINGEMNR A K T FPDVNENENH G A K KIVEENP K K A K IEE
Jnitrous-oxide reductase >

CCCAGGCTGTCATCAACTCCGTGGTGGGCTTCATCACCAGTCATAACTACAAGGACTTCCCGGAGGTTGTGGCGCTGGTTGAGGATGCGACCGATCAGCTCGGTTTTGCTGACGAAGCCAAGAAGAAGGCCGAGGCCTATGCCGCCAAGGGTGACTACCAGAACGCGACTCTCTGGGCTGGTCAGCACTGGCAGTACCAGGTCAAGACCGCTGACTTGGGGCTGCGAGCCAAGACCTTCCTTGAGGAGCATGGCGCAAAGAAGGTCGAGCCGAAAAAGGCTAAATAG
TIQ AIVITI N sV VvV G FIT'T SI/IH N Y KID F PEERNV V. ANImVEEED A T/D QFEf G F A DBEMA K K K AMEEA Y A A K GD VY QNATHEW A G Q HW QY QVK T ADFENGFEER A K T FUIMNENENH G A K KIVEEEP K K A KEKa
Znitrous-oxide reductase - partial >

CCCAGGCTGTCATCAACTCCGTGGTGGGCTTCATCACCAGTCATAACTACAAGGACTTCCCGGAGGTTGTGGCGCTGGTTGAGGATGCGACCGATCAGCTCGGTTTTGCTGA CGAA GCCAAGAA GAAGGCCGAGGCCTATGCCGCCAAGGGTGA CTACCAGAACGCGACTCTCTGGGCTGGTCAGCACTGGCAGTACCAGGTCAAGACCGCTGACTTGGGGCTGCGAGCCAAGA CCTTCCTTGAGGA GCATGGCGCAAA GAAGGTCGAGCCGAAAAAGGCTAAATAG
T/Q AIMIT' N SIVIVE G FIEINT SIH N Y KD F PEENV V. ANV EEND A T/D QFENG F ADEENA K K K AMENA Y A A K G D YIQ NA THEW A G Q H W/IQ Y QIVIK T ADFENIGEER A K T F FEIVNENENH G A K KIVEENP K K A kEE

<nitrous-oxide reductase >
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R GAR@A TGGCTTTCATCAAGCTCACCCATCTCGATCTTGCCGGCAAGCGCGTTCTTATCCGTGCTGA CCTGAACGTTCCTGTCAAAGA CGGCAA GGTCACCTCCGACGCCCGCATCACTGCCTCTATGCCGA CTATCGAACACTGTGTCAAGGCTGGTGCCAAGGTGCAGGTTATGTCGCA CCGTGGGCGTCCGGAA GAGGGCAA GGCCGA CGATGAAAA CTCCATGCAGCCGATCGCTGAACGACATGTCTGCTAAGCTGGGCA CAAGCGTGCGCCTGGTGAAGGATTAT
A FIINK B 71 A K R R A P K K T SIDDA RIEINT A s P T C K A G A KV Q/VIMIS ' H R G R P K A S P A S A K T S R K Y

ATGGCTTTCATCAAGCTCACCGATCTCGATCTTGCCGGCAAGCGCGTTCTTATCCGTGCTGA CCTGAACGTTCCTGTCAAAGA CGGCAA GGTCA CCTCCGACGCCCGCATCACTGCCTCTATGCCGA CTATCGAACACTGTGTCAAGGCTGGTGCCAAGGTGCAGGTTATGTCGCA CCGTGGGCGTCCGGAA GAGGGCAA GGCCGA CGATGAAAA CTCCATGCAGCCGATCGCTGAAGACATGTCTGCTAAGCTGGGCA CAAGCGTGCGCCTGGTGAAGGATTAT
BVl A FEINK BN T A K R R A P K'D G KNV T SIDA RIIIT A SEMlP T CIV:K A G A KV Q'VIMIS ' H R G R P K A S P A S A KB G T SIVR K Y

BIGAA G GA Gl GRRR@A TGGCTTTCATCAAGCTCACCGATCTCCGATCTTGCCGGCAAGCGCGTTCTTATCCGTGCTGACCTGAACGTTCCTGTCAAAGA CGGCAA GGTCA CCTCCGACGCCCGCATCACTGCCTCTATGCCGA CTATCGAACA CTGTGTCAAGGCTGCEGARAA GGTGCAGGTTATGTCGCA CCGTGGGCGTCCGGAA GAGGGCAA GGCCGA CGATGAAAA CTCCATGCAGCCGATCGCTGAACGA CATGTCTGCTAAGCTGGGCA CAAGCGTGCGCCTGGTGAAGGATTAT
v K A FREINK BN T A K R R A P K'D G KW' T sSIDARII'T A simmrpr T C K A G A K S'H R'G R P K A S P A S A KEIG T SIVR K Y

ATGCCGA CTATCGAACACTGTGTCAAGGCTGGTGCCAAGGTGCAGGTTATGTCGCA CCGTGGGCGTCCGGAA GAGGGCAA GGCCGA CGATGAAAA CTCCATGCAGCCCATCGCTGAACGACATGTCTGCTAAGCTGGGCA CAAGCGTGCGCCTGGTGAAGGATTAT
Mo p TITEMEN H CIVIK A G A KIVIQIVEMI S'H R/G R PHNENNEN G K A'D DEEMN SEMIQ PIT ANENDEMIS A KFEEI G T SEVEREENV K D Y

310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600
[CTCGA GAAICATCECET GAA GT G GE G GAIEG GIE GAA GTIE GT GIET GTTT GAGAAC GT GIE GTTTICAAE GIEEG GT GAGAA GAA G GAICAATE GAA GA GIET G GIETAA GAA GTAIC GEA GIETET GIT GE GAIKGTETTC GT GAT G GATGIECTTE G GTACKE GECCAICKE GE GIEEA G GECTETACCTAL GGT GTC G GEAAATTECECCCCACE GETT GIEGIEE G GECT GIET GIET GGIECA GEGAATT G GATAAIEET G GETAA G GIEGICT G GECAATEC G GIECE GIEEE GAT GGTE GECATT GTT G GTG CETECAAA GTC

CTGGA GAA CA CCCCTGAA GTGGCGGA CGGCGAAGTCGTGCTGTTTGAGAA CGTGCGTTTCAA CGCCGGTGAGAA GAA GGA CAA CGAA GA GCTGGCTAA GAAGTA CGCAGCTCTGTGCGACGTCTTCGTGATGGATGCCTTCGGTACCGCCCACCGCGCCCAGGCCTCTACCCACGGTGTCGGCAAATTCGCCCCCACCGCTTGCGCCGGCCTGCTGCTGGCCAGCGAATTGGATAA CCTGGCTAAGGCGCTGGCCAATCCGGCCCGCCCGATGGTCGCCATTGTTGGTGGCTCCAAAGTC
T P A F R F N A GHEEEK K A K K Y A ANNC F A FIG T AH R AQ A S T K F A P T A C A A S A K ABNIEA N P A R P A S K v

i
|

CTGGA GAA CACCCCTGAAGTGGCGGA CGGCGAAGTCGTGCTGTTTGAGAA CGTGCGTTTCAA CGCCGGTGAGAA GAA GGA CAA CGAA GAGCTGGCTAAGAAGTA CGCAGCTCTGTGCGACGTCTTCGTGATGGATGCCTTCGGTACCGCCCA CCGCGCCCAGGCCTCTACCCACGGTGTCGGCAAATTCGCCCCCACCGCTTGCGCCGGCCTGCTGCTGGCCA GCGAATTGGATAA CCTGGCTAA GGCGCTGGCCAATCCGGCCCGCCCGATGGTCGCCATTGTTGGTGGCTCCAAAGTC
T P A F R F A K K A K K Y A A C F A FIG T AIHR AIQ A S TI/H GV G K F A P T A C A A S A K ABIMA N P A R P A S K v

i
:

CTGGA GAA CA CCCCTGAA GTGGCGGA CGGCGAAGTCGTGCTGTTTGAGAA CGTGCGTTTCAA CGCCGGTGAGAA GAA GGA CAA CGAA GA GCTGGCTAA GAAGTA CGCAGCTCTGTGCGA CGTCTTCGTGATGGATGCCTTCGGTACCGCCCACCGCGCCCAGGCCTCTACCCACGGTGTCGGCAAATTCGCCCCCACCGCTTGCGCCGGCCTGCTGCTGGCCA GCGAATTGGA TAA CCTGGCTAAGCGCTGGCCAATCCGGCCCGCCCGATGGTCGCCATTGTTGGTGGCTCCAAAGTC
T P A F R F A K K A K K Y A A C F A FIG T A HRAIQ A S T/IH GV G K F A P TA CA A s A N ABIMA N P A R P A S K v

i
:

CTGGA GAA CA CCCCTGAA GTGGCGGA CGGCGAAGTCGTGCTGTTTGAGAA CGTGCGTTTCAA CGCCGGTGAGAA GAA GGA CAA CGAA GAGCTGGCTAA GAAGTACGCAGCTCTGTGCGACGTCTTCGTGATGGATGCCTTCGGTACCGCCCA CCGCGCCCAGGCCTCTACCCACGGTGTCGGCAAATTCGCCCCCA CCGCTTGCGCCGGCCTGCTGCTGGCCAGCGAATTGGATAA CCTGGCTAAGGCGCTGGCCAATCCGGCCCGCCCCATGGTCGCCATTGTTGGTGGCTCCAAAGTC
T PEENVI A D GEENVV N FBEENWIR F' N A GEEK KD NMNENENTNA K K Y A AW CIDIVI]FIAVEMEID A F/IG T ATH R A'Q A S TIH GIVIG K F A P T A CA GUIWIWN A SEENIND NFEA K AFBA N P A R PEMIVIANIVIG G S K IV

Zphosphoglycerate kinase

W

610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900
ITICCAICCAA GTT GAIE G GTGET G GA| G GECCTCTET GA GAA GGTTGATCA GETA GT G GTEG GT GGT G GTATE GECAAICACCTTICCTCAA- G GIE GAT G G GEAAICAAT GTCG GTAAGTETETTT G GAA GAIE GAICET G GTT GATACE GIECAA - G GECET GGIT G GAGAA GAT GAIE GGELE GT G GTCECAATATIEEC GATICGIECAIEC GAT GT G GTET GEG GTAA GAATTTT GIE G GAA GEC GA GIEE GGIET G GITT GAAA GIEA GIEA GG G GATGT G GAA GAIC GAIE GAIGAT GATCTTIC GATATT G GEECC G

TCCACCAAGTTGACGGTGCTGGAGGCCCTCTCTGA GAAGGTTGATCAGCTAGTGGTCGGTGGTGGTATCGCCAA CACCTTCCTCAA GGCGATGGGCAA CAATGTCGGTAAGTCTCTTTGTGAA GACGA CCTGGTTGATACCGCCAA  GGCCCTGGTGGAGAA GATGA CGGCCCGTGGTGCCAATATCCCGATCGCCACCGATGTGGTCTGCGGTAAGAATTTTGCGGAA GCCCAGCCGGCTGTGTTCAAA GCA GCA GGGGA TGTGGAA GACGACGACATGATCTTCCATATTGGCCCCG
S T K FEN TV UENEN AN SEENK 'ViD QEENNVVIG G G'IT'A N T FEEK- AFMIG N NIV G K SFEI CEEND DEENV D T A K- ANV EENKEMIT A R GA NIT'PIT'A TIDIWV VI C/G K N F ANEBAMNNP AVEEK A A G DVEID D DEMIT FIDIT G P[

Jphosphoglycerate kinase

W

TCCACCAAGTTGACGGTGCTGGAGGCCCTCTCTGAGAAGGTTCA TCAGCTAGTGGTCGGTGGTGGTATCGCCAA CACCTTCCTCAA GGCGATGGGCAA CAATGTCGGTAAGTCTCTTTGTGAA GACGA CCTGGTTGATACCGCCAA - GGCCCTGGTGGAGAA GATGA CGGCCCGTGGTGCCAATATCCCGATCGCCACCGATGTGGTCTGCGGTAAGAATTTTGCGGAA GCCCAGCCGGCTGTGTTCAAA GCA GCAGGGGA TGTGGAA GACCACGACATGATCTTCCATATTGGCCCCG
S T KFEN TV VLNEN ALY SEENK 'ViD QEENRV-VIG G G'I'A N T FEEEK- AFMIG N NIV G K SFEI CEEND DFEERNV D T A K- AFENV EENKEMIT A R' G A NIT'PIT'A TIDV VIC/ G K N F ANEBNAMNNCPAVEEK A A G DVEID D DEMIT FID'T G P[

Zphosphoglycerate kinase

TCCACCAAGTTGACGGTGCTGGAGGCCCTCTCTGAGAAGGTTGATCAGCTAGTGGTCGGTGGTGGTATCGCCAA CACCTTCCTCAA GGCGATGGGCAA CAATGTCGGTAAGTCTCTTTGTGAA GACGA CCTGGTTGATACCGCCAA - GGCCCTGGTGGAGAA GATGA CGGCCCGTGGTGCCAATATCCCGATCGCCACCGATGTGGTCTGCGGTAAGAATTTTGCGGAA GCCCAGCCGGCTGTGTTGAAAGCAGCAGGGGATGTGGAA GACGACGACATGATCTTCCATATTGGCCCCG
S T KFEN TV UCTNEN A Y SEEN K 'ViD QEERRVVIG G GII'A N T FEEK- AFMEG N NIV G K SFEI CHEMD DFEERV D T A K- AFCNV EENKEMIT A R G A NII'PII'A TIDIV VI C/G K N F ABENABNNP AVEEK A A G DVEID D DEMIIT FIDI'T G PL
3

<phosphoglycerate kinase

TCCACCAAGTTGACGGTGCTGGAGGCCCTCTCTGAGAAGGTTGATCAGCTAGTGGTCGGTGGTGGTATCGCCAACACCTTCCTCAAGGGCGATGGGCAACAATGTCGG
S T KFEOI TV ILUEEN A MY sSEENK 'V D QfL"V V. G G GII' A N T FFEFK G'D G Q Q CR
Zphosphoglycerate kinase 3

wW

ATGTCGGTAAGTCTCTTTGTGAAGACGACCTGGTTGATACCGCCAAGGGCCCTGGTGGAGAA GATGA CGGCCCGTGGTGCCAATATCCCGATCGCCACCCATGTGGTCTGCGGTAAGAATTTTGCGGAA GCCCAGCCGGCTGTGTTGAAA GCAGCA GGGGA TGTGGAA GA CGACGACATGATCTTCGATATTGGCCCCG
PME sPfvi s FIVI K T T WHEE'T P P R AFENVEENKEET A RIGA NITIPIEINA TIDIVIVI CIG K N F ANENABEN P ATVEEIK A A'G DIVEERD D DEMITT FIDII' G P[
S

{phosphoglycerate kinase

910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,199
AICTIEC GIECAA G GAIGIET GGEC GACATEATIE GIECAA G GIEA G GIEACE GT GG GIT GGAAT GGECEE GT G GG GT GITT GAGTTC GATCA GTTT G GT GA G GGTAICCAA GAICT GTIC GECAT GGECATT GECCATTCC GALTCETTICA GTTTG GET GGT G GEG CEGACAE GATT GECGETATCCA GAAATAT GAICATCTACGATAAA GTCACCTATATCTCTACC GCC G GEGGIE GECTTCCTE GA GTATETT GAAG GEAAGACECT GECTGET GTGCEGAT GETTCAA GAGT GIT GECAA GG GET GA

ACTCCGCCAAGGAGCTGGCCGACATCATCGCCAAGGCAGGCACCGTGGTGTGGAATGGCCCCGTGGGTGTGTTTGAGTTCCATCAGTTTGGTGAGGGTA CCAAGA CTGTCGCCATGGCCATTGCCGATTCCGACTGCTTCAGTTTGGCTGGTGGCGGCGACA CGATTGCCGCTATCCAGAAATATGA CATCTACGATAAAGTCACCTATATCTCTACCGCCGGCGGCGCCTTCCTCGAGTATCTTGAAGGCAAGA CCCTGCCTGCTGTGGCGATGCTTGAA GAGTGTGCCAAGGGCTGA
b's A KEEMNMAIDITTTT A K A G TIVIVI W N G PIVIGIVIFMEENFID Q F GEENG T K TIVIAMNMI AT AD SID/C F SEMA G G G D THIHNA AT Q K YDITNY D KAVAT YFINS T A G G A F FWNEN v FIVMEN G K T W P A VD A IMOWITMENNE VY C Q@ G W
)

Jphosphoglycerate kinase
( 3

ACTCCGCCAAGCAGCTGGCCGACATCATCGCCAAGGCAGGCACCGTGGTGTGGAATGGCCCCGTGGGTGTGTTTGAGTTCGATCAGTTTGGTGAGGGTACCAAGACTGTCGCCATGGCCATTGCCCGATTCCGACTGCTTCAGTTTGGCTGGTGGCGGCGACACGATTGCCGCTATCCACAAATATCGACATCTACGATAAAGTCACCTATATCTCTACCGCCGGCGGCGCCTTCCTCGAGTATCTTGAAGGCAAGACCCTGCCTGCTGTGGCGATGCTTGAAGAGTGTGCCAAGGGCTCA

D's A KBENIN A 'DITTNTIT A K A G THIVIVIW N G PIVIGIVI FEEN F/D Q@ F/GEENG T K TIVIAMNMIAINITA ™D SID/C F SEHWMA G G G DI THAIMA AT Q K YIDFITY (D KEVAT YIEINS T A G G A F FIWNEN v FOVMEN G K THW P A V] A IMINIMEENNEN C A K (NG
>

Zphosphoglycerate kinase ,

ACTCCGCCAAGGAGCTGGCCGACATCATCGCCAAGGCAGGCACCGTGGTGTGGAATGGCCCCGTGGGTGTGTTTGAGTTCCATCAGTTTGGTGAGGGTA CCAAGA CTGTCGCCATGGCCATTGCCGATTCCGACTGCTTCAGTTTGGCTGGTGGCGGCGACACGATTGCCGCTATCCAGAAATATGACATCTACGATAAAGTCACCTATATCTCTACCGCCGGCGGCGCCTTCCTCGAGTATCTTGAAGGCAAGA CCCTGCCTGCTGTGGCGATGCTTGAAGAGTGTGCCAAGGGCTGA
D S A KEERETA'D'IT I AKAGTIVV W NG PV GV FEENFDQF GEENG T K TIVAFNIAII AD S D CF SFHEAGS GG GCDTII'A AT QK Y DIT/Y /D KIVIT YIS T A G G A FFLUNENY FCUMENG K THEI P ATV A IMINLUNENE C A kK (N

Zphosphoglycerate kinase

ACTCCGCCAAGGAGCTGGCCGACATCATCGCCAAGGCAGGCACCGTGGTGTGGAATGGCCCCGTGGGTGTGTTTGAGTTCCATCAGTTTGGTGAGGGTA CCAAGA CTGTCGCCATGGCCATTGCCGATTCCGACTGCTTCAGTTTGGCTGGTGGCGGCGACACGATTGCCGCTATCCAGAAATATGACATCTACGATAAAGTCACCTATATCTCTACCGCCGGCGGCGCCTTCCTCGAGTATCTTGAAGGCAAGA CCCTGCCTGCTGTGGCGATGCTTGAAGAGTGTGCCAAGGGC
Dis A KEERRIN A IDITTTIN A K A G THIVEVI W N G PIVIGIVI FEEN FID Q F/GEENG T K TIVIABMIATIINAID S/D C F SHMA'G G G D THIMA AFTNQ K YDIINY D KEVAT YFEINS T A'G G A F FOVNEN v FOVNEN G K T W P A V] A IVINCTNENNEN C A K G

<phosphoglycerate kinase 3




Consensus
Translation

Identity

prkB - Rifp1Sym_at00030
Translation

prkB - Rifp2Sym_bf00040, Rifp2Sym_bf00050
Translation

prkB - TevJSym_aj00540
Translation

prkB - Cand. E. persephone DQ780184
Translation

Consensus
Translation

Identity

prkB - Rifpl1Sym_at00030
Translation

prkB - Rifp2Sym_bf00040, Rifp2Sym_bf00050
Translation

prkB - Tev)Sym_aj00540
Translation

prkB - Cand. E. persephone DQ780184
Translation

Consensus
Translation

Identity

prkB - Rifp1Sym_at00030
Translation

prkB - Rifp2Sym_bf00040, Rifp2Sym_bf00050
Translation

prkB - Tev)Sym_aj00540
Translation

prkB - Cand. E. persephone DQ780184
Translation

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330
ATGTCTAAAAAGCATCCGATCGTAGEGGTGACCGGETCTTCCGCTGCCCCGCACCACCACCCTCAAGCGTGCCCTTTGAGCACATCTTCTTTCGCGACGGGATTACCCCTGCAGTCATCGAAGGTGACAGETTTCACCGTTACGATCGCGECCAGATGCGCGAAAAAATTGCAGAGGGCATGAGCCACTTTGGCCCCGAAGECAACCGCCTTCCACAAAATCGAGGAGCTGTTCAAAACCTACGGEGAAACCGGTTTGGGCCAGAAGCGCTACTACCTGCACAGEGEGGAAGAGGCCGCCGAACACAATGLALGT

—

ATGTCTAAAAAGCATCCGATCGTAGCGGTGACCGGCTCTTCCGGTGCCGGCACCACCACCGTCAAGCGTGCCTTTGAGCACATCTTCTTTCGCGACGGGATTACCCCTGCAGTCATCGAAGGTGACAGCTTTCACCGTTACGATCGCGCCCAGATGCGCGAAAAAATTGCAGAGGGCATGAGCCACTTTGGCCCCGAAGCCAACCGCTTCGACAAAATCGAGGAGCTGTTCAAAACCTACGGCGAAACCGGTTTGGGCCAGAAGCGCTACTACCTGCACAGCGCGGAAGAGGCCGCCGAACACAATGCACGC

e s K KTH P PINEIVE A VAT G S SIG AG T T TEVIK R A F BEMHIINF F RIDIGIINT P A[VITI'NEMG D s F H R YD R A Q@ MNR NENKFITIANENGEMES H F G PEENANR F[D K IT'NENNENIENF K T Y/ GENTGEEG Q K R Y Y EIH S A NNENA ABEH N AR

ATGTCTAAAAAGCATCCGATCGTAGCGGTGACCGGCTCTTCCGGTGCCGGCACCACCACCGTCAAGCGTGCCTTTGAGCACATCTTCTTTCGCGACGGGATTACCCCTGCAGTCATCGAAGGTGACAGCTTTCACCGTTACGATCGCGCCCAGATGCGCGAAAAAATTGCAGAGGGCATGAGCCACTTTGGCCCCGAAGCCAACCGCTTCGACAAAATCGAGGAGCTGTTCAAAACCTACGGCGAAACCGGTTTGGGCCAGAAGCGCTACTACCTGCACAGCGCGGAAGAGGCCGCCGAACACAATGCACGC
fME s K K TH P PINEVE A VAT (G S SIG AG T T THEVIK R A F BEMHITIF F RID GITNT P A[VITIT'NEMG D s F IH R YD R A Q@MNR NENKFEITIANEMGHEMES H F G PEENANR F[D KIT'NENNENNEIF K T v GENTIGENG Q@ K R Y Y WH s A NNESNA ABEH N AR

ATGTCTAAAAAGCATCCGATCGTAGCGGTGACCGGCTCTTCCGGTGCCGGCACCACCACCGTCAAGCGTGCCTTTGAGCACATCTTCTTTCGCGACGGGATTACCCCTGCAGTCATCGAAGGTGACAGCTTTCACCGTTACGATCGCGCCCAGATGCGCGAAAAAATTGCAGAGGGCATGAGCCACTTTGGCCCCGAAGCCAACCGCTTCGACAAAATCGAGGAGCTGTTCAAAACCTACGGCGAAACCGGTTTGGGCCAGAAGCGCTACTACCTGCACAGCGCGGAAGAGGCCGCCGAACACAATGCACGC

M8 s K KIH P PITIVEA VAT G S SIG AG T T TEVIK R A F BENMHITIF F RID GITHT P A[VII'NENG D S FIH R YD R A QR MIRNENKFEITIANMGEMNS H FI G PEEEANR F[D K IIT'BENNENIENF K T v/ GEETIGEEG Q K R Y YHNEIH S A NNNENA ABEH N AR

BEGAATAGEAAGGGGAGTINATNEATGTCTAAAAAGCATCCGATCGTAGCGGTGACCGGCTCTTCCGGTGCCGGCACCACCACCGTCAAGCGTGCCTTTGAGCACATCTTCTTTCGCGACGGGATTACCCCTGCAGTCATCGAAGGTGACAGCTTTCACCGTTACGATCGCGCCCAGATGCGCGAAAAAATTGCAGAGGGCATGAGCCACTTTGGCCCCGAAGCCAACCGCTTCGACAAAATCGAGGAGCTGTTCAAAACCTACGGCGAAACCGGTTTGGGCCAGAAGCGCTACTACCTGCACAGCGCGGAAGAGGCCGCCGAACACAATGCACGC
e s K KTH P PINIVE A VAT G S SIG AG T T TEVIK R A F EEMHIINF F RIDIGIINT P A[VITI'NEMG D s FIH R YD R A Q@ MNR NENKFIITTANENGHEMES H F G PEENANR F[D KIIT'NENNENIENF K T Y/ GEEMTIGEEG Q K R Y Y EIH S A NNNENA ABEH N AR

340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670
CTTGGCCATCGACAAAAAACCTGGCGAATTCACCCCETGCGAGTCGCTTCCAGAGGGCACCCACCTGETCTTCTACGAAGGTETGCACCGLTTCGLGGTCCACCGCGATGACCATGTEGCCCAGEATCTTGACCTCCGTCTCCGECTAGTACCGATCCTCAACCTCGAGTGGATCCAGAAGATETTTCCCGACAACCCCCACCCTGGTTACA-GECAGGAGGCAATCCTCCACACCATCCT -GCCTCGCATGCCCCACTACATCAACCACATCACGCCACAGTTCETCGCCGCACCCGACATCAACTTCCAGCCCGTTCCCACCCTCGATACATCCAAL

CTTGGCATCGACAAAAAACCTGGCGAATTCACCCCCTGGGAGTCGGTTCCAGAGGGCACCGACCTGCTCTTCTACGAAGGTCTGCACGGCTTGGCGGTGGACGGCGATGACGATGTCGCCCAGCATGTTGACCTGGGTGTCGGCGTAGTACCGATCGTCAACCTGGAGTGGATCCAGAAGATCTTTCGCGACAACGCCGAGCGTGGTTACA GCGAGGAGGCAATCGTCGACACCATCCT GCGTCGCATGCCCGACTACATCAACCACATCACGCCACAGTTCTCGCGCACCGACATCAACTTCCAGCGCGTTCCCACCGTGGATACATCCAAC
¢ T ' D K K P GEEWMF T P wWHEMS[V PEENG T DPFEWENF YWMENGIEIH GEENAIV D G D D DIVIA Q HIV DFEG IV GV V. PII 'V NPFCUBENYW I Q@ KII'F R/D N ABENR G Y -s JEMNENAI[T V. D T[IPFE-FR RIMIPI[D Y[I/N H I 'T P/Q@ F s R TIDII'N F[Q R[VIP T[¥M/D T S N
Iphosphoribulokinase, plasmid-like

CTTGGCATCGACAAAAAACCTGGCGAATTCACCCCCTGGGAGTCGGTTCCAGAGGGCACCGACCTGCTCTTCTACGAAGGTCTGCACGGCTTGGCGGTGGACGGCGATGACGATGTCGCCCAGCATGTTGACCTGGGTGTCGGCGTAGTACCGATCGTCAACCTGGAGTGGATCCAGAAGATCTTTCGCGACAACGCCGAGCGTGGTTACA GCGAGGAGGCAATCGTCGACACCATCCT GCGTCGCATGCCCGACTACATCAACCACATCACGCCACAGTTCTCGCGCACCGACATCAACTTCCAGCGCGTTCCCACCGTGGATACATCCAAC
PEN G I'"D K K P GEENMF T P wNENS [V P EENG T/DFWENF v BENGIEIH GEEAIVID G D D DIVIA Q HIVIDEFENIGIVIGIVIVIP IV NPFEINENW IT'Q KIIIF RID N ABNENR G Y -5 NENNENA[II IV D TIIFE-FR REMEPI[D Y[IIINHII'T P/Q@ F S R TIDIIIN F[Q RIVIP TIVMID T S N
{phosphoribulokinase, plasmid - partial
CTTGGCATCGACAAAAAACCTGGCGAATTCACCCCCTGGGAGTCGGTTCCAGAGGGCACCGACCTGCTCTTCTACGAAGGTCTGCACGGCTTGGCGGTGGACGGCGATGACGATGTCGCCCAGCATGTTGACCTGGGTGTCGGCGTAGTACCGATCGTCAACCTGGAGTGGATCCAGAAGATCTTTCGCGACAACGCCGAGCGTGGTTACA GCGAGGAGGCAATCGTCGACACCATCCT GCGTCGCATGCCCGACTACATCAACCACATCACGCCACAGTTCTCGCGCACCGACATCAACTTCCAGCGCGTTCCCACCGTGGATACATCCAAC
B0 G T’ D K K P GEENMF T P wHEMS [V PEENG T DFEWENF v WBENGIEIH GEENAIV D G D D DIVIA Q HIV DFEIG IV GV V. P[II 'V NPFCUBENW I Q KII'F RID N APBENR G Y -S JEMNENAI[IT/V D T[IFE-FR RIMOPI[D Y[II/NH I'T P/Q F S R TIDII'N F[Q R[VMIP T[MID T S N
Jphosphoribulokinase, plasmid
CTTGGCATCGACAAAAAACCTGGCGAATTCACCCCCTGGGAGTCGGTTCCAGAGGGCACCGACCTGCTCTTCTACGAAGGTCTGCACGGCTTGGCGGTGGACGGCGATGACGATGTCGCCCAGCATGTTGACCTGGGTGTCGGCGTAGTACCGATCGTCAACCTGGAGTGGATCCAGAAGATCTTTCGCGACAACGCCGAGCGTGGTTACABGCGAGGAGGCAATCGTCGACACCATCCTGGCGTCGCATGCCCGACTACATCAACCACATCACGCCACAGTTCTCGCGCACCGACATCAACTTCCAGCGCGTTCCCACCGTGGATACATCCAAC
iz’ p K K P GEENMF T P WHEMS [V PEENG T D ey F Y BENGIINH GEWAIVMID G D D DIVIA Q HIV DFNG IV GIVIVIPIIVNJPCOUMENY I'Q KIINF R/ID N ABENR G Y T R G G N R RI/H HPIGIWVA CPTT ST TS RIHSSRA®PT ST S S AF P P WII'HPT
Jphosphoribulokinase

680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 916
CCCTTTATEGCCCCTGATATCCCAACTECGGA-EGAGAGETTECTGGTGATECGETTCAAGGATECAA - AAAAGTTTGACACCGACTTECGETACCTGETETECATGATCGACGGETCCTTCATGTETCCTECTAATTECATEGTGGTGECCGGCEGGEAAGATGGGETTCGECATGGAGATCATCETGCAGECGATEATCCAGEAGATGATGGACTCACCTCACGTETGA

W

wW

W

W

CCCTTTATCGCCCGTGATATCCCAACTCCGGA CGAGAGCTTCGTGGTGATCCGCTTCAAGGATCCAA AAAAGTTTGACACCGACTTCCGCTACCTGCTCTCGATGATCGACGGCTCCTTCATGTCTCGTCGTAATTCCATCGTGGTGCCCGGCGGCAAGATGGGCTTCGCCATGGAGATCATCCTGCAGCCGATCATCGAGCAGATGATGGACTCACGTCACGTCTGA
P FIEIDA R/DFINP T P[D-[MEMS F[VIVII'R F KD P -K K F[D|T[D F R Y JEINEN S MI'T'D G S F@EMIS R R N SIINfVIVIPIG G KIMIG F A JIVIEENT T JONQ P INT BENQ MEMED s RIHIVIEKE
Jphosphoribulokinase, plasmid-like >
CCCTTTATCGCCCGTGATATCCCAACTCCGGA CGAGAGCTTCGTGGTGATCCGCTTCAAGGATCCAABAAAAGTTTGACACCGACTTCCGCTACCTGCTCTCGATGATCGACGGCTCCTTCATGTCTCGTCGTAATTCCATCGTGGTGCCCGGCGGCAAGATGGGCTTCGCCATGGAGATCATCCTGCAGCCGATCATCGAGCAGATGATGGACTCACGTCACGTCTGA

P FEELNA RIDIEINP T P [D-/NEMS F IVIVIIINR F KIDIP K KIVIEE MI'T D G S F@EMISs R R N STV VP G G KEMIG F AIMIEENTI I JfENQ P[I T NEMQIMEMID s R H VIEE
{phosphoribulokinase, plasmid - partial > phosphoribulokinase - partial '>

CCCTTTATCGCCCGTGATATCCCAACTCCGGA CGAGAGCTTCGTGGTGATCCGCTTCAAGGATCCAA AAAAGTTTGACACCGACTTCCGCTACCTGCTCTCGATGATCGACGGCTCCTTCATGTCTCGTCGTAATTCCATCGTGGTGCCCGGCGGCAAGATGGGCTTCGCCATGGAGATCATCCTGCAGCCGATCATCGAGCAGATGATGGACTCACGTCACGTCTGA

P FEINA RIDININP T P [D-VNEMS F IVIIWVANIN R F K@DUP -K K FEDOTEDIF R Y NONNON S BMENTNDNG S F MMES R R N S DINIVARVE P (GG K BMEG F A IMEEENNTONIONEN Q' P NINNIVEEN Q BMENME'DY S R THOOVIERE

Jphosphoribulokinase, plasmid >

CCCTTTATCGCCCGTGATATCCCAACTCCGGAGCGAGAGCTTCGTGGTGATCCGCTTCAAGGATCCAA AAAAGTTTGACACCGACTTCCGCTACCTGCTCTCGATGATCGACGGCTCCTTCATGTCTCGTCGTAATTCCATCGTGGTGCCCGGCGGCAAGATGGGCTTCGCCATGGAGATCATCCTGCAGCCGATCATCGAGCAGATGATGGACTCACGT CACGTCTGAGEAGTEAGTINEAGAET
PEENS PIVIT S QEENR SEEMS F[VIVIIIR F KD P -K K F[D T[D F R Y JINNENS@MIT D G S F@EMES R R N SIINVIVIP G G KEMNG F AIVMINENT T JENQ PII T NENQIMEMID s R HIVEE

{phosphoribulokinase )
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ATGTATCCGGATTATTTGAAGGGTTTGETTCAAAAGGTAGACCAGACTCGACCCAAAAGGETGGAACTCGEGAAGGGCAGEGAGELCGTCTATCCACCCATGAALCGLGGLGGAACGGGAAGACGTGCTATCCAAATTCCATCCCGATTCCGCCTLCGCCGLGILECCAGECGGATCCGCATCGCACCCAACAAGGACCAGGAGCTICACCACT GAGATCACCGAACT CCTCGAAGCLCCACTCGATGGTECATCCGAAGEGGGTGGAGGLACATETCGCCAACCCCCATTACGAGACTGACATGETGATCATCGGEGGIEGGEGGGGETGGETGETGGGCCGCCATICACCGCCATGAAGAACGCTGTCA

ATGTATCCGGATTATTTGAAGGGTTTGCTTGAAAAGGTAGACCAGACT CGACCCAAAAGGCTGGAACTCGCGAAGGGCAGCGAGCCGGTCTATCCACCGATGAACGCGGCGGAACGGGAAGACGTGCTATCGAAATTCCATCCCGATTCCGCCTCCGCCGCGCGCAGCCGGATCCGCATCGGACCCAACAAGGACGAGGAGCT CACCACT GAGATCACCGAACT CCTCGAAGCCCACTCGATGGT CGATCCGAAGCGGGTGGAGGCACAT CTCGCCAACCCCGATTACGAGACT GACATGCTGAT CATCGGCGGCGGCGGGGCTGGCTGCTGGGCCGCCATCACCGCCATGAAGAACGGTGTCA
BN v P BN Y BN K DGHNNNNN < EENNPNNON T R P (KO R NENNNNNN A KNGH S NN P EEY P P EENNG A AN RENNOEENNN S Kk F BN PEMS A STA AR S RIEENREENGE P NI KEPENENNNN T T BN T BN A BN S BN P (K R NENNEN A NENENN A BND P NDN v ENN T DODEEEEEESSNSCINGENGENGE A NGN C W A AN T A NN K ENONGIEEN

ATGTATCCGGATTATTTGAAGGGTTTGCTTGAAAAGGTAGACCAGACT CGACCCAAAAGGCTGGAACTCGCGAAGGGCAGCGAGCCGGTCTATCCACCGATGAACGCGGCGGAACGGGAAGACGTGCTATCGAAATTCCATCCCGATTCCGCCTCCGCCGCGCGCAGCCGGATCCGCATCGGACCCAACAAGGACGAGGAGCT CACCACTGAGATCACCGAACT CCTCGAAGCCCACTCGATGGT CGATCCGAAGCGGGTGGAGGCACAT CTCGCCAACCCCGATTACGAGACT GACATGCTGAT CATCGGCGGCGGCGGGGCTGGCTGCTGGGCCGCCATCACCGCCATGAAGAACGGTGTCA
BN v P EDN v N K NCONNNNNNNNN < BENNDNSON T R P K R NENENNNNN A K NGH S NEN P NEN Y P P EEING A A NN R BENNDNEINENN S Kk F BHN P EDN S A S A A R S R NN R MENNGH P INT K NONEENNNNNN T T BENEN T EENENNNNNN 4 BN S BENENEDN Pk R NENENN A NANEEN A UNG P DN v BN T EONEESENNSNNENIGINGINGINGH A NGN C W A ANN T A NN K INONGIEENY

ATGTATCCGGATTATTTGAAGGGTTTGCTTGAAAAGGTAGACCAGACT CGACCCAAAAGGCTGGAACTCGCGAAGGGCAGCGAGCCGGTCTATCCACCGATGAACGCGGCGGAACGGGAAGACGTGCTATCGAAATT CCATCCCGATTCCGCCTCCGCCGCGCGCAGCCGGATCCGCATCGGACCCAACAAGGACGAGGAGCT CACCACT GAGATCACCGAACT CCTCGAAGCCCACTCGATGGT CGATCCGAAGCGGGTGGAGGCACATCTCGCCAACCCCGATTACGAGACT GACATGCTGAT CATCGGCGGCGGCGGGGCTGGCTGCTGGGCCGCCATCACCGCCATGAAGAACGGTGTCA
B v P NON Y BN K NGRS < EENNDNNON T R P K R NN A KNGH SENPENY P PEEWI A ANER NN K F BN EMS A S A AR S RIEENRNENNGE PN KON T T BN T SEE A BN S BN P K R NENEEN A NENENN A UNO P NDN v BN T EONENSRSNSCINGINGINGE A NGN C W A ANE T A B K ENONGEEENY

ATGGT CGATCCGAAGCGGGTGGAGGCACAT CTCGCCAACCCCGATTACGAGACT GACATGCTGAT CATCGGCGGCGGCGGGGCTGGCTGCTGGGCCGCCAT CACCGCCATGAAGAACGGTGTCA
EMEfVETDT P K R CVINEN A [H W A N P (DY NEN T /D EMISERNTTTI G G G G A G C W A AFINT AMMEK N GV

370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720
AGTEGAT GATIEG BEAGEAAG BTEEG TIGT GG E GAGG BEAAETEEATGATG TIE0 CAG GG 8 GG BAT GEA GG BEGEEGTECEG GETEAG GATTEATE CATCECIEEATTATETG GAT GEEATIE GGG GEG GEEATTTEGATAAGAAGEEG GAAGT GG TTEGEGEATIG AEGAG GAT GG B8 GG ATGT GG TEA GG GAG BTG GAGAABETIGG GEG TIEAT GT GG GAGAAGAT.G GAG GAT GG TTEAGTIEEAG G TEATIG BAT GG 8 GG GG BATETE GEGTAAGE GEATIG GTETEETG EEG 8 ACTACATE GEGEEGTEATEATGIEG EAT G GAT GG ABGAG TG GAGAAEEATEEGC ACAAAA TIGATEAT

ACTCGATGATCGCCACCAAGCTCCGTCTTGGCGACGCCAACTCCATGATGTCCGAGGGCGGCATGCAGGCCGCCGTCGCGGCTCAGGATTCACCGACCCGCCACTATCTGGACGCCATCGGCGGCGGCCATTTCGACAACAAGCCGGAACTGGTTCGCGCATTGACCGAGGACGGCCCGGACGTGGTCAGGGAGCTGGAGAACCTGGGCGTCATGTGGGACAAGATGGAGGACGGTTCACTCCAGGTCATGCACGGCGGCGGCACCTCGCGTAAGCGCATGGTCTCCTGCCGCGACTACATCGGCGCCGTCATCATGCGCACGCTGATGGACGAGGTGGAGAACCACCCGGACAAAATCCACCAT

NT S EENNIN A T KSR EEINGINDN A N s EENEEN S EERVGIGIEENNON A A BN A A NOWNDN S P T R NHN Y EENNDN A EENVGINGINGHNHN F NDN'NT K P NENNNNNVN R A HE T EEINDNTGY P NDNENENNN R EESSNENN N EENCGUNVNEEN ¢ BON K EEEEESONIGY S EENVOVENSEENSHENGINGINGH T S R k R NENENE S C R DN Y EENGY A BINNIEEN R T EESSSSOSENNSVEENN N SHN P DN K EEN T B

ACTCGATGATCGCCACCAAGCTCCGTCTTGGCGACGCCAACTCCATGATGTCCGAGGGCGGCATGCAGGCCGCCGTCGCGGCTCAGGATTCACCGACCCGCCACTATCTGGACGCCATCGGCGGCGGCCATTTCGACAACAAGCCGGAACTGGTTCGCGCATTGACCGAGGACGGCCCGGACGTGGTCAGGGAGCTGGAGAACCTGGGCGTCATGTGGGACAAGET GGAGGACGGTTCACTCCAGGTCATGCACGGCGGCGGCACCTCGCGTAAGCGCATGGTCTCCTGCCGCGACTACATCGGCGCCGTCATCATGCGCACGCTGATGGACGAGGTGGAGAACCACCCGGACAAAATCACCAT

N S NN A T K NN R EENNGENDN A UND S EEEEEN S BENIGINGENNNEON A A NEN A A NONNDN S P T R NEN v EENON A EEIGENGENGENAN f EONONY K P NENNNNEEN R A BEN T EENEONNGH P EDRENNNEN R SN CNOESNSCEEENENN ¢ BN < EEEENECNEGH S EENONSNNNSSENGENGENGE T S R K R NENNNN S C R NON v EENNGH A EENEENENN R 7 BSOS NN P EON < BN T

ACTCGATGATCGCCACCAAGCTCCGTCTTGGCGACGCCAACTCCATGATGTCCGAGGGCGGCATGCAGGCCGCCGTCGCGGCTCAGGATTCACCGACCCGCCACTATCTGGACGCCATCGGCGGCGGCCATTTCGACAACAAGCCGGAACTGGTTCGCGCATTGACCGAGGACGGCCCGGACGTGGTCAGGGAGCTGGAGAACCTGGGCGTCATGTGGGACAAGATGGAGGACGGTTCACTCCAGGTCATGCACGGCGGCGGCACCTCGCGTAAGCGCATGGTCTCCTGCCGCGACTACATCGGCGCCGTCATCATGCGCACGCTGATGGACGAGGTGGAGAACCACCCGGACAAAATCACCAT
S HENNN A T KR EENIGENDN A UNY S NN S EENNGENGEENNNCN A A NEN A A NONNDN S P T R NEN v EENDN A EENNGENGENGENGN F EDNONY K P NENENNEN R A B 7 EEEDNNGH P NDNEENNN R SN NOEENCUNENENN ¢ BON K EEEENRENGY S EENONEENENNRENNGENGENGE T S R K R NENNN S C R DN v NENNGN A NENEEENN R 7 EESSSNSDRESNESN CNONEN P NN < EE T

ACTCGATGATCGCCACCAAGCTCCGTCTTGG'GACGCCAACTCCATGATGTCCGAGGGCGGCATGCAGGCCGCCGTCGCGGCTCAGGATTCACCGACCCGCCACTATCTGGACGCCATCGGCGGCGGCCATTTCGACAACAAGCCGGAACTGGTTCGCGCATTGACCGAGGACGGCCCGGACGTGGTCAGGGAGCTGGAGAACCTGGGCGTCATGTGGGACAAGATGGAGGACGGTTCACTCCAGGTCATGCACGGCGGCGGCACCTCGCGTAAGCGCATGGTCTCCTGCCGCGACTACATCGGCGCCGTCATCATGCGCACGCTGATGGACGAGGTGGAGAACCACCCGGACAAAATCACCAT
NT S EENNIN A T K EEER EEIGINDN A N s NENEEN S EENVGIGIEENNON A A NN A A NOWNDE S P T R NHN Y EENNDN A EENVGINGIUGINHN F NDN N K P NENNNNNVE R A HEN T EEIADNTGY P NDNEVENVE R NSNS N EENCGUNVEEEN ¢ BON K EEEEESONTGY S EENNOVEVEEEMSHESGINGINGE T S Rk R NENENE S C R DN v EENNGY A BNNNINENN R T EESSSNSOSENNSVEENN N SHE P DN K NIN T B

~

30 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090
CCCTGAATTCGAGICEGGCCATCGAGETGETGTTCGACGATAAGGGECAGT GLEGLCGGCGLCCATCCTTTACAACCTCCATACCGAGCAGTTCCTGGTGGTCAGGGCCAAGGLCACGGTGATEGCCACCCGEGGETTCGGGEGCCTGLATATCCGCGGLTTCGCCACCACCAATCACTACGGLEGECACCGGLCACGGGETGGTCATGGECTATCGGGELCGGTGCCAACCTCAAGTTCATGGATTCGGTCCAGTACCATCCCACCGGAGET GTATACCCCGAGCAGATCGCCGGETTCCTGATCACCGAGAAAATELGLGGEGECGGEGGLECAGCCGETGAACAAGAACGGAGAACTETTCCTCTTC

CCGTGAATTCGAGCCGGCCATCGAGCTGCTGTTGGACGATAAGGGCCAGTGCGCCGGCGCCATCCTTTACAACCTCGATACCGAGCAGTTCCTGGTGGTCAGGGCCAAGGCGACGGTGATCGCCACCGGCGGCTTCGGGCGGCTGCATATCCGCGGCTTCGCCACCACCAATCACTACGGCGCCACCGGCGACGGGCTGGTCATGGCCTATCGGGCCGGTGCCAACCTCAAGTTCATGGATTCGGTCCAGTACCATCCCACCGGAGCTGTATACCCCGAGCAGATCGCCGGCTTCCTGATCACCGAGAAAATCCGCGGCGCCGGCGGCCAGCCGCTGAACAAGAACGGAGAACTCTTCGTCTTC

IRENF ENP- AN < SGENON ¢ A NGN A NN v SNONNNNPN T BENNON F BENNNNNN R A K A T EENEEN A T NGENGH F NGN R NENNGNENN R BGN F A T T UNUNHN v NGN A T NGENPNNGENNNNNNENN A Y R A NGH A ENTEEN K F NENNON S BENNON v BEN P T NGN A NN v P EENNONENN A NGH - NENEEN T BEN < NN R NGN A NGENGHNON P EENUNY K ENONGENNNNN - N -

CCGTGAATTCGAGCCGGCCATCGAGCTGCTGTTGGACGATAAGGGCCAGT GCGCCGGCGCCATCCTTTACAACCT CGATACCGAGCAGTTCCTGGTGGT CAGGGCCAAGGCGACGGTGATCGCCACCGGCGGCTTCGGGCGGCTGCATATCCGCGGCTTCGCCACCACCAAT CACTACGGCGCCACCGGCGACGGGCTGGTCATGGCCTATCGGGCCGGTGCCAACCTCAAGTTCATGGATTCGGT CCAGTACCATCCCACCGGAGCTGTATACCCCGAGCAGATCGCCGGCTTCCTGATCACCGAGAAAATCCGCGGCGCCGGCGGCCAGCCGCTGAACAAGAACGGAGAACTCTTCGTCTTC
BRENFENP- A NS < SGENON C A NGN A NENENN v UNUEENNNDN T BENNON F BENNENNNN R A K A T NENEEN A T NGHNGH F NGH R NENWANENN R NGW F A T T UNUNHN Y NGN A T NGENDNNGEENNNNNENN A Y R A NGN A UNVENN K F NENNDN S BENNON v NEN P T UGN A NN v P EENNONEEN A NGN F NENEN T BEN < NN R NCH A NGENGHNON P EENVNT K SNONGRENNNNN - EN F

CCGTGAATTCGAGCCGGCCATCGAGCTGCTGTTGGACGATAAGGGCCAGTGCGCCGGCGCCATCCTTTACAACCTCGATACCGAGCAGTTCCTGGTGGTCAGGGCCAAGGCGACGGTGATCGCCACCGGCGGCTTCGGGCGGCTGCATATCCGCGGCTTCGCCACCACCAAT CACTACGGCGCCACCGGCGACGGGCTGGTCATGGCCTATCGGGCCGGTGCCAACCTCAAGTTCATGGATTCGGTCCAGTACCATCCCACCGGAGCTGTATACCCCGAGCAGATCGCCGGCTTCCTGATCACCGAGAAAATCCGCGGCGCCGGCGGCCAGCCGCTGAACAAGAACGGAGAACTCTTCGTCTTC
CREENF MENP ATEENEIENEID D K G Q C A G ATFE]Y NFEID THEENOQ FEEWV VR A K A TIVII'A T G G F G RFEEIH I R GF AT T NHVYIGAT GD GEIVEMIA Y R A G A NFEIK FEMID SiViQ Y/H P T/G AV Y PEENQ I A G FELNI THEENKITI R G A G G Q PEEIN K N GNENIENF [V]F
Jsuccinate dehydrogenase/fumarate reductase, flavoprotein subunit

CCGTGAATTCGAGCCGGCCATCGAGCTGCTGTTGGACGATAAGGGCCAGTGCGCCGGCGCCATCCTTTACAACCTCGATACCGAGCAGTTCCTGGTGGT CAGGGCCAAGGCGACGGTGATCGCCACCGGCGGCTTCGGGCGGCTGCATATCCGCGGCTTCGCCACCACCAAT CACTACGGCGCCACCGGCGACGGGCTGGTCATGGCCTATCGGGCCGGTGCCAACCTCAAGTTCATGGATTCGGTCCAGTACCATCCCACCGGAGCTGTATACCCCGAGCAGATCGCCGGCTTCCTGAT CAB-GGGEGAA TIC Gl
CREENF BEN P ATEENNEEWEND D K G Q@ C A'G A[TEN Y NFEOD THENQ FEERVIVR A K A TIVITIA TG G FIG RFEEHIIIR GF AT T NH Y G A TG D GFEVEMIA Y R A G A NFEIK FEMID SIVIQ YIH P TIG AV Y PEENQIT A G F EENT K- GNENF IV
{putative fumarate reductase flavoprotein subunit 3

1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280 1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450
(68 GECEGAG BEEE GE GAT GTIG CAGAGEG BTG BEATEATTIE GAGAGTG UAG BAGEG AACGEAAGAAGG GEGITE GAGABE GBEG B8G GTEGRATEG GG GG T GGETIG GAGTEATE GATIGATIGG ACATIG ATIEEAT GG E GAA GGETATATEE GG GATEAG TTEEEE GG EATIGTGIEEG GG 8 GTTEGATE GTTAT GG ATE GAGATEATEAAG GAG BEC ATIGET GATETATECETE GET GEACTATEAG AAT GG E GG § GTIEG A GATIGAAGGAG £ G GE GAGAGEAATATTIEE GG G TG TTEGTECEE GG A GAG GEETEAG GG GEGTEEATG (EEG BAAGEG TET GAT GG GEAATTEG GTG ETEGATT

CCGCGCGAGCCCCGCGACGTGGAGAGCGCTGCCATCATT CGAGAGTGCAGCAGCGAACGCAACAACGGCGTCGACACCGCCGCCGGTCGCACCGGGGTGTGGCTGGACTCACCGAT CATCGACATGATCCACGGCGAAGGCTACACCCGGCACCAGTTCCCCGGCATGTGCCGGGCGTTCGACCGTTACGGCATCGACATCACCAAGCAGCCGATGCTGATCTACCCCTCGCTGCACTAT CAGAACGGCGGCGTCGAGATCAACGAGCGTTGCGAGACCAATATTCCGGGCCTGTTCGTCGCCGGAGAGGCCT CAGGCGGCGTCCACGGCCGCAACCGTCTGATGGGCAATTCGGTGCTCGACT
P REEMP R/D VEENS A AT T REENC s SEEMR N N GIVMD T A A G R TIGIVWEED S P[I I DIMIT H GEENG Y T R/H Q F P GEMIC R A F[D R Y GII D I T K Q PEMIENT v P SHEEIH Y'Q N G GIVEENT NFMENR CHBENT NI P GUEINF IV A GEEEA S G GIV.H G R N RPFEWEMIG N s [vVimD
Jsuccinate dehydrogenase/fumarate reductase, flavoprotein subunit

CCGCGCGAGCCCCGCGACGTGGAGAGCGCTGCCATCATTCGAGAGTGCAGCAGCGAACGCAACAACGGCGTCGACACCGCCGCCGGTCGCACCGGGGTGTGGCTGGACTCACCGATCATCGACATGATCCACGGCGAAGGCTACACCCGGCACCAGTTCCCCGGCATGTGCCGGGCGTTCGACCGTTACGGCATCGACAT CACCAAGCAGCCGATGCTGATCTACCCCTCGCTGCACTAT CAGAACGGCGGCGTCGAGAT CAACGAGCGTTGCGAGACCAATATTCCGGGCCTGTTCGTCGCCGGAGAGGCCTCAGGCGGCGTCCACGGCCGCAACCGTCTGATGGGCAATTCGGTGCTCGACT
P REEMP RIDIVEENS A AT''T REENC S SEEMR N N GIVD T A A G R TIGIVIWHEED S PII'T DIMIT'H GEENG Y T R/H Q@ F P/GEMEC R A F[D R Y GIIID I'T K Q PEMINENTI Y P SHEENH Y/Q N G GIVEENTI NBMNR CHENT NII'P GUNWFIV A GEEA S G GIVIH G R N RFEEMIG N S [VEED
Jsuccinate dehydrogenase, flavoprotein subunit

W

wW

CCGCGCGAGCCCCGCGACGTGGAGAGCGCTGCCATCATTCGAGAGTGCAGCAGCGAACGCAACAACGGCGTCGACACCGCCGCCGGTCGCACCGGGGTGTGGCTGGACTCACCGATCAT CGACATGATCCACGGCGAAGGCTACACCCGGCACCAGTTCCCCGGCATGTGCCGGGCGTTCGACCGTTACGGCATCGACAT CACCAAGCAGCCGATGCTGATCTACCCCTCGCTGCACTAT CAGAACGGCGGCGTCGAGAT CAACGAGCGT TGCGAGACCAATATTCCGGGCCTGTTCGTCGCCGGAGAGGCCTCAGGCGGCGTCCACGGCCGCAACCGTCTGATGGGCAATTCGGTGCTCGACT
P REEMP RIDVEENS A AT'T REENC S SEEMR N N GIVMD T A A G R TIGIVWHEED S P[I'T DIMIT H GEENG Y T R/H Q@ F P/GEMIC R A F[D R Y GII'D I 'T K Q PEMINENTI v P SEEIH Y/Q N G GIVEENT NMENR CHBENT NI 'P GEEF IV A GEIEA S G GIV.H G R N RJFEEMIG N S [ViED
Jsuccinate dehydrogenase/fumarate reductase, flavoprotein subunit

W

GTGGAGAGCGCTGCCATCATTCGAGAGTGCAGCAGCGAACGCAACAACGGCGTCGACACCGCCGCCGGTCGCACCGGGGTGTGGCTGGACTCACCGATCATCGACATGATCCACGGCGAAGGCTACACCCGGCACCAGTTCCCCGGCATGTGCCGGGCGTTCGACCGTTACGGCATCGACAT CACCAAGCAGCCGATGCTGATCTACCCCTCGCTGCACTATCAGAACGGCGGCGTCGAGAT CAACGAGCGTTGCGAGACCAATATTCCGGGCCTGTTCGTCGCCGGAGAGGCCTCAGGCGGCGTCCACGGCCGCAACCGTCTGATGGGCAATTCGGTGCTCGACT
[VEEN S A AT'T REENC s SEEER N N GIVD T A A G R TIGIVIWEED S PII'T DEMII H GEENG Y T R/H Q@ F P/GEMIC R A FID R Y GII'D I /T K Q PEMIFENNT Y P SEENH Y/Q N G GIVEENT NBENR CHBENT NII'P GEEFIV A GEIEA S G GIVH G R N RFEEMIG N s[ViED
{putative fumarate reductase flavoprotein subunit

wW

1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600 1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710 1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820
ACAACGTCTTTGGTCCCCGCCTCGGCAGCCAGGCCAGTGAATACGECAAGTICGGEGAAGETCGGCAAGETCAACCTGGATCAT GTGACAGECTATRICCG GGGAGATGATGGAACAR GG CATICGACAGEGATCTGATT TCGLCRGTGATTCT GECCTCTTATACCCCCCAGGACGTCAGGETCCAGCAGETAGECCGLLTCGGCAATATCCCGGCACGTCACTCCATACT GCGCAGCECCTATCGGTTCCGLTTGOGGCAAACGGAAGGAGGGLAAGTGA

ACAACGTCTTTGGTCGCCGCGTCGGCAGGCAGGCCAGTGAATACGCCAAGTCGGCGAAGCTCGGCAAGCTCAACCTGGATCATGTGACAGCCTATAICCGGGGAGATGATGGAACAGGGCAT CGACAGCGATCTGATTTCGCCAGTGATTCTGCCCTCTTATACCCCCGAGGACGTCAGGCTCCAGCAGCTAGCCCGCCTCGGCAATATCCCGGCACGTCACT CCATACTGCGCAGCCGTATCGGTTGCGCTTGCGGCAAAGGGAAGGAGGGCAAGTGA
Y NIVIF G R RIVIG R'Q@ A SEENY A K S A KFEEIG KFEINPFEED HEVIT A Y T/GCHEENMIVMEENQ GII'D S/ DFEENTI S PIVIEEIP S Y T PEEND V RENQ QFENA REENG NIIIP A R/H SITEEIR S RIIIG C A C G K G KNNG KN
Jsuccinate dehydrogenase/fumarate reductase, flavoprotein subunit >

ACAACGTCTTTGGTCGCCGCGTCGGCAGGCAGGCCAGTGAATACGCCAAGTCGGCGAAGCTCGGCAAGCTCAACCTGGAT CATGT GACAGCCTATGCCGGGGAGATGATGGAACABGGCATCGACAGCGATCTGATTTCGCCGGTGATTCTGCCCTCTTATACCCCCGAGGACGT CAGGCTCCAGCAGCTAGCCCGCCTCGGCAAT-TCCCGGCACGT CACTCCATACTGCGCAGCCGTATCGGTTGCGCTTGCGGCAAAGGGAAGGAGG G CAAG T GA TG CEGEATNNG BN G IMEATEATG GGEG B GG GAG AAATENEAT GANG GIC BATCTEMEAAG A CAEAA GG NEEATA CEG GATMEABGHE
Y NIVIF G R RIVIG RIQ A SEENY A K S A KFEEIG KFEINPFEND HIVIT A Y A GEENMIMEENQ G I'D S/ DEENTI|S PIVII'NENP S Y T PEEND V. RENQ QUEEIA RFEENG N-S RIHIVIT P Y C A AVMISIVARENA A K G R R A SID R PIIIAIVIH H G R G R NJFEWMITIVIHIVIS RID KIVIH S/ G F T

Jsuccinate dehydrogenase, flavoprotein subunit 3
ACAACGTCTTTGGTCGCCGCGTCGGCAGGCAGGCCAGTGAATACGCCAAGTCGGCGAAGCTCGGCAAGCTCAACCTGGATCATGTGACAGCCTATAICCGGGGAGATGATGGAACAGGGCATCGACAGCGATCTGATTTCGCCAGTGATTCTGCCCTCTTATACCCCCGAGGACGT CAGGCTCCAGCAGCTAGCCCGCCTCGGCAATATCCCGGCACGT CACTCCATACTGCGCAGCCGTATCGGTTGCGCTTGCGGCAAAGGGAAGGAGGGCAAGTGA

Y NIVIF /G R R[VMIG R'Q A SEENY A K S A KFEEIG KFEINFEID HIVIT A Y T GCEENMIMBENCQ G I'D S/DEENTI s PIV.IFEIP S Y T PHEND V RENNQ QFENA REENG NII'P A R/H SITHEIR S RII'G C A C/G K G KNENG KR

Jsuccinate dehydrogenase/fumarate reductase, flavoprotein subunit >

ACAACGTCTTTGGTCGCCGCGTCGGCAGGCAGGCCAGTGAATACGCCAAGTCGGCGAAGCTCGGCAAGCT CAGCCTGGATCATGTGACAGCCTATGCCGGGGAGATGATGGAACABGGCATCGACAGCGATCTGATTTCGCCGGTGATTCTGCCCTCTTATACCCCCGAGGACGT CAGGCT CCAGCAGCTAGCCCGCCTCGGCAATATCCCGGCACGT CACTCCATACTGCGCAGCCGTATCGGE

Y NIVIF G R RI[VG R' Q@ A SEENY A K S A KFEEIG KPEJsPED HIVIT A Y A GCGEENMIMEENQ G I D S DFENTI s PV IFE|P S Y T PEEND V RFEENQ QUFENA REENG NIT'P A R/H SITHEIR S R[II G

¢ putative fumarate reductase flavoprotein subunit 3
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T KIVIQ REEA N'Q NPIWMI A C YIQ CIG K C S AG C PEMEA A YJMEDIINP P N QEMETIRNENA QNN G IVINENNEND NN N CHENAPNIIWHMWNCHIVES CHIT C N T R C P K GEVIRPIIIANINNITEENS WRQIVIKNNR A RIQ D HEIQWID KFINS ABNDNNR AP PRINANNING SIMIR K F T s IR
Jsuccinate dehydrogenase, flavoprotein subunit >
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1I 19 2|0 3|0 4|0 59 6|0 7|0 8|0 9|0 10|0 11|0 12|0 13'0 14|0 15|0 16|0 17|0 18|0 19|0 ZCI)O 21|0 22|0 23:0 24|10 25|0 2(|30 27|0 2§0 2'.?0 3(|)0 31|0 32|0 33:0 34}0 35|0
ATGGCACACGAACTGCCTGCGETTCCCTTTGCAATCGACGCCCTTGAGCCTGTGATCTCCCAAGAGACCCTGGAGTTCCACCACGGCAAGCACCACAACACCTACGTCACCAACCTCAACAATCETGATCCCGGGCACCGAGTTCGAAAACGECTCCCTGGAAGAGATCATCATGAAGTCCGAGGGLGGEGTGTTCAACAATGCCGETCAGGTCTGGAACCACACCTTCTACTGGAACTGCCTGEGTTEGCCCGGEGATGAGAACGLCCCCGACTGGEGCCCTGGCCGACGCAATCAACAGCACCTTCGGETCCTTCGACGAATTCAAACAGAAGTTEGCCACCTLCGGLGLC

ATGGCACACGAACTGCCTGCGCTTCCCTTTGCAATCGACGCCCTTGAGCCTGTGATCTCCCAAGAGACCCTGGAGTTCCACCACGGCAAGCACCACAACACCTACGTCACCAACCTCAACAATCTGATCCCGGGCACCGAGTTCGAAAACGCCTCCCTGGAAGAGATCATCATGAAGTCCGAGGGCGGCGTGTTCAACAATGCCGCTCAGGTCTGGAACCACACCTTCTACTGGAACTGCCTGCGTTCGCCCGGCGATGAGAACGCCCCGACTGGCGCCCTGGCCGACGCAATCAACAGCACCTTCGGCTCCTTCGACGAATTCAAACAGAAGTTCGCCACCTCCGGCGCC

IVE A TH NENREN P A BB P F A TIND A NUUNEN P CVITTH S Q NEW T NUUMEN F (HUHTUG K THUHON T Y EVET N EESN N EETI PG T HEMF EENN A S NENNENNENTTUUTOEME K S BEMG G IV F N N A ATQIVAW NTHIT F Y W N CHEER s PG DEEEN A P TG ABNMAM AMIN S T FIG S FIDEEMF KIQ K F AT SIG A

ATGGCACACGAACTGCCTGCGCTTCCCTTTGCAATCGACGCCCTTGAGCCTGTGATCTCCCAAGAGACCCTGGAGTTCCACCACGGCAAGCACCACAACACCTACGTCACCAACCTCAACAATCTGATCCCGGGCACCGAGTTCGAAAACGCCTCCCTGGAAGAGATCATCATGAAGTCCGAGGGCGGCGTGTTCAACAATGCCGCTCAGGTCTGGAACCACACCTTCTACTGGAACTGCCTGCGTTCGCCCGGCGATGAGAACGCCCCGACTGGCGCCCTGGCCGACGCAATCAACAGCACCTTCGGCTCCTTCGACGAATTCAAACAGAAGTTCGCCACCTCCGGCGCC
VS A "H NENSEN P A BEN P F ATIND A NEUNEN P CVIITH S Q WEN T NUUNENF (HOHUG K ITHUHON T Y[VAT NFEN NFETIP G THENFEEN A S FENNENNENT CTOEME K S BEM G GOV F N N A AQIVIW NIH' T F Y W N CHEER S PG DEEN AP TG AFNMAM AN S T FIG s FIDEEMF KIQ K F A T SIG A

ATGGCACACGAACTGCCTGCGCTTCCCTTTGCAATCGACGCCCTTGAGCCTGTGATCTCCCAAGAGACCCTGGAGTTCCACCACGGCAAGCACCACAACACCTACGTCACCAACCTCAACAATCTGATCCCGGGCACCGAGTTCGAAAACGCCTCCCTGGAAGAGATCATCATGAAGTCCGAGGGCGGCGTGTTCAACAATGCCGCTCAGGTCTGGAACCACACCTTCTACTGGAACTGCCTGCGTTCGCCCGGCGATGAGAACGCCCCGACTGGCGCCCTGGCCGACGCAATCAACAGCACCTTCGGCTCCTTCGACGAATTCAAACAGAAGTTCGCCACCTCCGGCGCC

fMT A 'H BERNFCT P AQFEN P F AT D APFCTNEN P [V TS Q WENTVPCLMENF H H G K/H H N T Y[VIT NPFEIN NFEIIT P G THENF BEEN A STEOPENNENTI T MIK SBENG GIVF N N A A Q'VW N H TF Y W N CFEIR S P G DBEN AP T G AFENAD AN S T F G S FIDBENF K Q K F AT S G A
superoxide dismutase (Fe) 3
360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 582

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ACCAACTTCGGETEEG GETGGACETG G ATGGTGEAGCAACCAAGATGGEAGEETGGAGATETACAACACCETECAACGEECGEACTCCGATGATTIGELGGEAAGAAGGEEETGETCACEC CEGAEGTETGGGAGEALG CETACTACATEGACTACEG CAACGECEGCECEGECTACETGGATGECITETGCAAACTCCTEAACTGGGACTTEG ITGECAGCCAACATGGGETGA

ACCAACTTCGGCTCCGGCTGGACCTGGCTGGTGCAGAACGAAGACGGCAGCCTGGAGATCTACAACACCTCCAACGCCGGCACTCCGATGACTGCCGGCAAGAAGGCCCTGCTCACCGCCGACGTCTGGGAGCACGCCTACTACATCGACTACCGCAACGCCCGCCCCGCCTACCTGGATGCGTTCTGGAAACTGGTCAACTGGGACTTCGTTGCCAGCAACATGGGCTGA
T N FIG S/G W T WiV @ NBEND G SPLVEENI Y N T S N A G T PIMIT A G K K AFBWENT A DIV WwWEENH A Y Y[I'D Y R N AR P A YJFEID A F W KFEEVIN W D FIV A s NIMlcEKa
Jsuperoxide dismutase [Fe] >
ACCAACTTCGGCTCCGGCTGGACCTGGCTGGTGCAGAACGAAGACGGCAGCCTGGAGATCTACAACACCTCCAACGCCGGCACTCCGATGACTGCCGGCAAGAAGGCCCTGCTCACCGCCGACGTCTGGGAGCACGCCTACTACATCGACTACCGCAACGCCCGCCCCGCCTACCTGGATGCGTTCTGGAAACTGGTCAACTGGGACTTCGTTGCCAGCAACATGGGCTGA
T N FIG S G W T WHEHWV Q NBENED G SPIVENTI Y N T S N A G T PEMET A G K K AFOEIT A DIV WEENH A Y Y[I D Y R N AR P A YJID A F W KFEEIV N WD F[VIA s NI GCKa
Jsuperoxide dismutase [Fe] >
ACCAACTTCGGCTCCGGCTGGACCTGGCTGGTGCAGAACGAAGACGGCAGCCTGGAGATCTACAACACCTCCAACGCCGGCACHCCGATGACTGCCGGCAAGAAGGCCCTGCTCACCGCCGACGTCTGGGAGCACGCCTACTACATCGACTACCGCAACGCCCGCCCCGCCTACCTGGATGCGTTCTGGAAACTGGTCAACTGGGACTTCGTTGCCAGCAACATGGGCTGA
T N FIG S G W T WHEEHV Q NFEND G SPLVMENTI Y N T S N A G T PEMET A G K K AFEEIT A DIV WENH A Y Y[I'D Y R N AR P A YD A F W KFEV N WD F[VIA s NIMGKa
Jsuperoxide dismutase (Fe) >
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10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
-_G-G-GG-G-_G_G-G-G-GG-GIG_GIGC-GIGIG-C_G-GIG-C_GG-CIGGG-GIGGIG-C-GGGIG-GC_G_G-GGG_G-G-G-G-G-GGGIG-G-GIG-G-G_GIG-GG-G—G-GIG-G-G-GIG_G-G-G G GAT GEEAA GEGRATT

ATGATCAAGCCTGTTGGTTCCGATGAA CTGAAACCTCTGTTCGTCTATGA CCCGGAA GAGCA CCACAAA CTCTCCCACGAGGCCGAGAGCCTGCCCTCCGTCGTGATCAGTTCCCAGGCCGCGGGTAACGCGGTGATGATGGGTGCCGGTTACTTCAGCCCCCTGCAGGGTTTCATCAATGTAGCTGATGCTATGGGTGCCGCA GAGAAGATGACTCTCAGCGATGGTAGTTTCTTCCCTGTTCCCGTGCTCTGCCTGCTTGAGAACACTGATGCCATCG GTGATGCCAAGCGCATT
EMETTT K P VI G S D MENNEN K P WEN FEVE Y D P MEMNEN H H K PN S 'HMNENA BEN s P P SIVEVITTN S SIQ A AG N AVEMENMIG A'G Y F S PHEENQ G FEMANIVIATD ABMEG A ABENMKEVE THEN S'D G S F F POV PIVNEN C MONNEVMEN N T[D A I -G D A K R IIX

ATGATCAAGCCTGTTGGTTCCGATGAA CTGAAACCTCTGTTCGTCTATGACCCGGAA GAGCA CCACAAA CTCTCCCACGAGGCCGAGAGCCTGCCCTCCGTCGTGATCAGTTCCCAGGCCGCGGGTAACGCGGTGATGATGGGTGCCGGTTACTTCAGCCCCCTGCAGGGTTTCATCAATGTAGCTGATGCTATGGGTGCCGCAGAGAAGATGACTCTCAGCGATGGTAGTTTCTTCCCTGTTCCCGTGCTCTGCCTGCTTGAGAACACTGATGCCATCG GTGATGCCAAGCGAATT
EMETIT K P VI G SIDMENFNEN K P FEN FEVE Y D P NEMNEN H H K PN S 'HMNENA BEN s P P SOVEWVITIN S SIQ A AG N AVEMEMIG A G Y F S PHEENQ G FEMANIVIATD ABMEG A ABENKEVME THN S'D G S F F POV PIVNDN C FONWETNEN N T D A D0 -G D A K R IIT

ATGATCAAGCCTGTTGGTTCCGATGAACTGAAACCTCTGTTCGTCTA TGA CCCGGAA GAGCA CCACAAACTCTCCCACGAGGCCGAGAGCCTGCCCTCCGTCGTGATCAGTTCCCAGGCCGCGGGTAACGCGGTGATGATGGGTGCCGGTTACTTCAGCCCCCTGCAGGGTTTCATGAATGTAGCTGATGCTATGGGTGCCGCA CAGAAGATGACTCTCAGCGATGGTAGTTTCTTCCCTGTTCCCGTGCTCTGCCTGCTTGAGAACACTGATGCCATCG GTCATGCCAAGCGCATT
MR T K PIVI G S K PEEN FIVI YD PEENNENH H K S SHM P SIV VI S SIQ A A'G N AVIMEMIG A G Y F S P FEMINIV A D AIMIG A A BENK THM si'D' G S F F Piv P C T'DAIT -G D A K RII

ATGGTAGTTTCTTCCCTGTTCCCGTGCTCTGCCTGCTTGAGAACACTGATGCCATCRIRGTGATGCCAAGCGCATT

PMEfVEveE s SEMF P C S A CHEWR T7HWEME P s CIDIA K R FIW
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
GICETT GEGT GAICECCAAE GTC GA G GGTAAICEC G GTTET G GIECGT GAT GGACATC GAA GIECATE GAA GA G GTICA GT GAT GA GICA GATT GGICA GTAAT GAICE GAICAAG GTIETACC GTACCAICC CATAIT G GAICCAICATE G GEGTCAAGACETTTAAICA GECA G GGICE GE GT G GEEGTETETG G GEC GATIECAG GT GETGAACTTCTCCTACTTCCA G GETGATTTTCCC GACACCTTCC GTACE GIEG GTG GA GATICE GTAAIC GA CATICAAAGA GEATG GIET GGA GICAA G GTEGTE GECTTEC

GCCTTGCGTGA CCCCAACGTCGAGGGTAACCCGGTTCTGGCCGTGA TGGA CATCGAA GCCATCGAAGAGGTCAGTGA TGAGCA GATGGCA GTAATGA CCGACAAGGTCTACCGTACCACCGATATGGA CCACATCGGCGTCAAGA CCTTTAACAGCCAGGGCCGCGTGGCCGTCTCTGGGCCCATCCAGGTGCTGAACTTCTCCTACTTCCAGGCTGATTTTCCCGACACCTTCCGTACCGCGGTGGA GATCCGTAA CGAGA TCAAAGAGCATGGCTGGA GCAAGGTCGTCGCCTTCC
AN RID P NIOVEENG N P VIFEN A ['VENME D "T'MEN A "T"MENNEN V| S 'D MEN Q PME A 'V/EME T/D K VI Y R T TIDEMED HII' GIVIK T F N S/Q G RIVIAIVIS G PIINQVEEN F S Y FIQ A/D F PID T F R T AIEENT R NBENTI KBEH G W S KIVEVIA F[

GCCTTGCGTGA CCCCAACGTCGAGGGTAACCCGGTTCTGGCCGTGATGGA CATCGAGGCCATCGAAGAGGTCAGTGATGA GCAGATGGCA GTAATGA CCGA CAAGGTCTACCGTACCACCGATATGCACCACATCGGCGTCAAGACCTTTAACAGCCAGGGCCGCGTGGCCGTCTCTGGGCCGATCCAGGTGCTGAACTTCTCCTACTTCCAGGCTGATTTTCCCGACACCTTCCGTACCGCGGTGGAGATCCGTAA CGAGA TCAAAGA GCATGGCTGGA GCAAGGTCGTCGCCTTCC
ABNEBIRID P NIOVNENG N P VNI A CVIENME D "T'MEN A "T'MENNENV| S 'D MEN Q WM A fV/EME T/D KIVIY R T TIDEMED HIIN GIVIK T F'N S'Q G RIWIAWWISIG PIITNQIVEE N F S Y FIQ AID F PID T F R T AIVEENTI R NBENT KBEH G W S K A F

GCCTTGCGTGACCCCAACGTCGAGGGTAACCCGGTTCTGGCCGTGATGGACATCGAAGCCATCGAAGAGGTCAGTGATGAGCAGATGGCAGTAATGACCGACAAGGTCTACCGTACCACCGATATGGACCACATCGGCGTCAAGACCTTI’AACAGCCAGGGCCGCGTGGCCGTCTCTGGGCCGATCCAGGTGCTGAACTTCTCCTACTTCCAGGCTGATTTTCCCGACACCTTCCGTACCGCGGTGGAGATCCGTAACGAMTCAAAGAGCATGGCTGGAGCAAGGTCGTCGCCTTCC
ANENR D P NVEEEG N PIVIEINAVEMI D I NENAIINEEY S DEEIEQIMIA'VEMI T!ID KV Y R T T/DEMID H'I GV K T F N S'Q G RIV AIV S G PIT'Q/VEIEN F SY F'Q A'D F PIDT F R T AIVEENETI R NBNTIT KBEH G W S KIVM VA FI
JATP-sulfurylase
GCCTTGCGTGA CCCCAACGTCAIAGGGTAACCCGGTTCTGGCCGTGA TGGA CATCGAAGCCATCGAAGAGGTCAGTCGATGA GCAGATGGCA GTAATGA CCGA CAAGGTCTACCGTACCACCCGATATGGACCACATCGGCGTCAAGA CCTTTAACAGCCAGIMGCCGCGTGGCCGTCTCTGGGCCGATCCAGGTGCTGAACTTCTCCTACTTCCAGGCTGATTTTCCCGACACCTTCCGTACCGCGGTGGAGATCCGTAA CGAGATCAAAGA GCATGGCTGGA GCAAGGTCGTCGCCTTCC
AFNEER'D P NIV K G N PIVIEINAVEIMID INENA INENENYV S'DEENQFMIAVEMITID KIVMY R T TI/DEMID H'I G'V K T F/'N S'Q C RIWAIV S'G PI[IT'QVEEENF SY FQADF PIDT FR TAIVENETI R NFENT KFEEEH G W S KIVV A F[
Ibacterial Atp sulfurylase chain A 3

600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880 890
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AGACCCGCAACCCCGATGCACCGCGCTCACGAGGAGCTCTGCCGCATGGCGATGGAGTCCCTGGATGCCGATGGTGTGGTCGTCCACATGCTGCTCGGTAAGTTGAAGAAGGGCGATATCCCAGCCCCCGTACGTGATGCTGCCATCCGCACCATGGCCGAAGTCTACTTTCCGCCGAACACCGTGATGGTCACCGGTTATGGTTTCGACATGCTCTATGCTGGTCCCCGTGAGGCGGTACTGCATGCCTACTTCCGTCAGAACATGGGCGCCACCCACTTCATCATCGGTCGTGACCA
Q T R N PIEMIH R AHMNEENT C RIMIAIMINEN Sl D A D G 'V V. V. HIMITIEI G KK K G DITIP A PIVRIDA AIT R TEIMMEABRY Y F P PN TIVEMEYV T G Y G F/DEMEEIY A G P REENAIVIEEIH A Y F RIQ NFMIEG A T H FI'T'T G R
JATP-sulfurylase

AGACCCGCAACCCGATGCACCGCGCTCACGAGGAGCTCTGCCGCATGGCGATGGAGTCCCTGGATGCCGATGGTGTGGTCGTCCACATGCTGCTCGGTAAGTTGAAGAAGGGCGATATCCCAGCCCCCGTACGTGATGCTGCGATCCGCACCATGGCCGAAGTCTACTTTCCGCCGAACACCGTGATGGTCACCGGTTATGGTTTCGACATGCTCTATGCTGGTCCCCGTGAGGCGGTACTGCATGCCTACTTCCGTCAGAACATGGGCGCCACCCACTTCATCATCGGTCGTGACCA
Q T R N PEMIH R A HNENENT C RIMIAPMINEN sFEf" D A 'D GV V.V HIMIFLEY G KPR K K G DT P A PIWRIDA AT R TIMMABEY Y F P PN TIVEMEV T G Y G F/DEMEEIY A G P REBENAVIEENH A Y F R Q NEMEG A T/H FII'IT G R
JATP-sulfurylase

AGACCCGCAACCCGATGCACCGCGCTCACGAGGAGCTCTGCCGCATGGCGATGGAGTCCCTGGATGCCGATGGTGTGGTCGTCCACATGCTGCTCGGTAAGTTGAAGAAGGGCGATATCCCAGCCCCCGTACGTGATGCTGCGATCCGCACCATGGCCGAAGTCTACTTTCCGCCGAACACCGTGATGGTCACCGGTTATGGTTTCGACATGCTCTATGCTGGTCCCCGTGAGGCGGTACTGCATGCCTACTTCCGTCAGAACATGGGCGCCACCCACTTCATCATCGGTCGTGACCA
Q T R N PEMIH R A/HMNEMENT C RIMIAIMIEEN STl D A'D G 'V V. V. HIMITIEI G KK K G DITlP A PIVMRIDA AIIMTR TIMMABEY Y F P PN TVEMEV TG Y G F/DEMEEIY A G P REENAIVEENIH A Y F R Q NFMIG A TIH FIT'TIT G R D H
JATP-sulfurylase

AGACCCGCAACCCGATGCACCGCGCTCACGAGGAGCTCTGCCGCATGGCGATGGAGTCCCTGGATGCCGATGGTGTGGTCGTCCACATGCTGCTCGGTAAGTTGAAGAAGGGCGATATCCCAGCCCCCGTACGTGATGCTGCGATCCGCACCATGGCCGAAGTCTACTTTCCGCCGAACACCGTGATGGTCACCGGTTATGGTTTCGACATGCTCTATGCTGGTCCCCGTGAGGCGGTACTGCATGCCTACTTCCGTCAGAACATGGGCGCCACCCACTTCATCATCGGTCGTGACCA

WI

WI

W

Q T R N PEMIH R A HNEENT C RIMIA PM'BEN sl D A D GV V.V HEMIFIEY G KK K G DT P A PIVMRIDA AT'R TEIMMABEY Y F P P N TIVEMEV T G Y G F/DEMEEIY A G P REENAVIEENH A Y F R Q NEMEG A T/H FII'T G RI!D H
{bacterial Atp sulfurylase chain A 3
900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,192
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CGCCGGCGTGGGTGACTACTACGGTGCCTTCGACGCCCAGACCATCTTCGATGACGAAGTGCCAGAGGGCGCCATGGAGATCGAGATCTTCCGTGCCGACCACACGGCTTACTCCAAGAAGCTGAACAAGATTGTGATGATGCGCGACGTGCCGGATCACACCAAGGAAGACTTCGTACTGCTCTCCGGCACCAAGGTGCGCGAGATGCTGGGCCAGGGCATTGCGCCGCCGCCTGAGTTCTCCCGCCCTGAGGTGGCGAAGATCCTGATGGACTACTACCAGTCCATCAACAGCTGA
A GIV GD Y Y GA FIDA Q TI'T F/'D DEENV PEENG AMEEN INENTI F R AD HTAY S K KFIENKIIIT VIMEMIRI DIV P/D H T KBED FIVIIES G T KV RFMEEMILIG Q GIT A P P PEEEF SR PEEEV A KIITFZWMID Y Y Q ST N s
JATP-sulfurylase
CGCCGGCGTGGGTGACTACTACGGTGCCTTCGACGCCCAGACCATCTTCGATGACGAAGTGCCAGAGGGCGCCATGGAGATCGAGATCTTCCGTGCCGACCACACGGCTTACTCCAAGAAGCTGAACAAGATTGTGATGATGCGCGACGTGCCGGATCACACCAAGGAAGACTTCGTACTGCTCTCCGGCACCAAGGTGCGCGAGATGCTGGGCCAGGGCATTGCGCCGCCGCCTGAGTTCTCCCGCCCTGAGGTGGCGAAGATCCTGATGGACTACTACCAGTCCATCAACAGCTGA
A GIM G DY Y GA FIDA Q TIT'F'D DEENV PBENG AIMEEN INENTI F R ADHTAY S K KFWENK KIMMIMVIMEMIR I DIVIPID H T KBED FIVIIE S G T KV RREBMIMTNGGQQ GIT'A PP PEEEF SR PEERV A KITWWMED Y Y Q@ SI'T'N sEN
JATP-sulfurylase
CGCCGGCGTGGGTGACTACTACGGTGCCTTCGACGCCCAGACCATCTTCGATGACGAAGTGCCACAGGGCGCCATGGAGATCGAGATCTTCCGTGCCGACCACACGGCTTACTCCAAGAAGCTGAACAAGATTGTGATGATGCGCGACGTGCCGGATCACACCAAGGAAGACTTCGTACTGCTCTCCGGCACCAAGGTGCGCGAGATGCTGGGCCAGGGCATTGCGCCGCCGCCTGAGTTCTCCCGCCCTGAGGTGGCGAAGATCCTGATGGACTACTACCAGTCCATCAACAGCTGA
IfAGIV G DY Y GA FIDDA Q TI'T F/ID DEENV |  PEENG AIVMEEN INENTI F R A'D H T A Y S K KFEN KM VEMEMIR D'V PID H T KBED FIVIINE s' G T KIVIREENRMTE G Q GIT'A P P PEENF S R PEEEV A KITHIZEMID Y YIQ SI'T'N sEKE
JATP-sulfurylase ,
CGCCGGCGTGGGTGACTACTACGGTGCCTTCGACGCCCAGACCATCTTCGATGACGAAGTGCCAGAGGGCGCCATGGAGATCGAGATCTTCCGTGCCGACCACACGGCTTACTCCAAGAAGCTGAACAAGATTGTGATGATGCGCGACGTGCCGGATCACACCAAGGAAGACTTCGTACTGCTCTCCGGCACCAAGGTGCGCGAGATGCTGGGCCAGGGCATTGCGCCGCCGCCTGAGTTCTCCCGCCCTGAGGTGGCGAAGATCCTGATGGACTACTACCAGTCCATCAACAGC

/A GV GD Y Y GA F/IDAQ TI'T F'D DEENV PBENG AIMBEN IMENTI F R A D HTAY S K KFIENKIIT VIMEMIR DV PID H T KBEND FIVIIE S G T KV REEIFMILIG Q GIT A P P PEENF S R PEEEV A KIITFIWMID Y Y Q SIT' N S
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