Supplemental data Figure 1. Clustal W alignment of 142 ferrochelatase primary sequences
retrieved from the public database.

CLUSTAL W (1.83) multiple sequence alignment

Sp|P42043 |HEMH1_ARATH MQATAL-SSGFN---———— PLTKRKDHRFPRSCSQRNSLSL 1QCD-——-- 37
sp|P42044 |HEMH_CUCSA MDAASS-SLALSNIKLHGSTNTLNSDQRISSLCSLPKSRVTFSCKTSGNL 49
sp|P42045 |HEMH_HORVU MECVRSGALDLGR----—— SGNFLGKSGSTTSCGKVRCSTNLAGSTKCEQ 44
sp|004921 |HEMH2_ARATH ~  ————mmmmmmmmmm MNCPAMTASPSSSSSSSYSTFRPPPPLLPQLSN 33
sp|022101|HEMH_ORYSA = —mm—mmmmm NSSRVNLSRTYAIKSCSVSSRTG-LCLGQCYH 31
SPIQ8YQRB|HEMH_ANASP  —om oo
SPIP54225 | HEMH_SYNY3 —mmmmmmmm
SPlQ8DGUB|HEMH_SYNEL ~ —mmmm oo oo
SPlQ7VD58HEMH_PROMA —mmmm e
SPIQ7V2F5SHEMH_PROMP  —mmm oo oo
SPIQ7VECE|HEMH_PROMM —mmmm e
SPIQ7USGOHEMH_SYNPX =~ —mmmm e oo oo
SPIQ7NMC7 JHEMH_GLOVIE —mm e e oo e
SPIQ9ZCBAHEMH_RICPR —mmmm oo
SPIQBBVMOIHEMH_RICTY —  mmm e mmm oo
SPIQ92FVAHEMH _RICCN  mmmmm oo
SPIQ73FY6HEMH_WOLPM mmm e oo e
SPIP57777|HEMH_CAUCR ~  —mmmm oo
Spl067083|HEMH_AQUAE —omm oo
SPIP22830|HEMH_HUMAN ~ —mmmm oo M1
SpIP22315|HEMH_MOUSE =~ = —— o m oo oo o M1
SPIP22600|HEMH_BOVIN ~  —mmmm oo
SplO42479|HEMH_CHICK ~  —m o e mmm oo
SPlOS7A78 HEMH_XENLA —mmmm oo
SPIQOVISBHEMH DROME = —mmm e oo e
SPlO59786 |HEMH_SCHPO  —mmmmmmmm e
SPIP16622|HEMH_YEAST =~ —m oo e oo oo
SPIQBAPBOHEMH_DESPS ~ —mmmmmmmmmm
SPIQ7A7F5|HEMH _GEOSL ~  —mmm e oo oo
SPIQOZKDAHEMH_HELPJ mmmmmmmmm o
SPIP56107 |[HEMH_HELPY =~ —ommm oo oo
SPIQZM7POIHEMH_WOLSU ~  mmmmm oo
SPIQ7VHHL|HEMH _HELHP  — oo oo
SPIQOPIOSIHEMH_CAMIE ~  mmmmmmmmm o
SPIQ8DFM2|HEMH _VIBVU =~ —mmmm oo
SPIQ7MMRAHEMH_VIBVY oo
SPIQOKTBBHEMH _VIBCH =~ —mmmm e oo
SPIQS7RH3|HEMH_VIBPA —mm o oo oo
SPIQBLTEOJHEMH_PHOPR ~  —mmmm oo
SPIQSEFFA|HEMHL_SHEON =~ —mm o mmm oo oo
SPIQ8XD39|HEMH_ECO57 ~ —mmmm e oo oo
SPIP23871|HEMH_ECOLT m oo e mmm oo
SPIQ8FK83|HEMH_ECOL6  —mmmm oo mmm oo
SPIQ83SES|HEMH_SHIFL ~ —mm e mmm oo oo
SPIQ8ZBT2 HEMH_SALTI  —mmmm o
SPIP37408|HEMH_SALTY =~ —om o mmm oo
SPIQ8ZCIBHEMH_YERPE ~ —mmmm oo
SpIQO5338|HEMH_YERPS ~ —omm oo
SPIP43413|HEMH_YEREN =~ —mmmmmmmmm
SPIQBD7ZA|HEMH_ERWCT =~ mmmm e mmm oo oo e
SPIQ7NOPB|HEMH_PHOLL ~ mmmmm oo
SPIP43868|HEMH_HAEIN =~ —mmmm oo oo
SPIPS7874 HEMH_PASMU oo
SPlQB5SV7 [HEMH_MANSM —mmm oo oo
SPIQBCWWAHEMH_STRMU ~  —mmmm oo
SPlQ8D226 |HEMH_WIGBR = ——m o mmmm oo
SPIQ8EBZ7 |HEMH2_SHEON =~ —mmmm oo



sp|QB6F7NOJHEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp|Q8XW32 |HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp | Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
spQ92M52 |HEMH_RHIME
sp|Q93TG2 | HEMH_BRUME
sp|Q98H61|HEMH_RHILO
sp|P28602 | HEMH_BRAJA
sp|QBNBF3 |HEMH_RHOPA
sp Q59735 | HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp|Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 | HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp | Q824K8 |HEMH_CHLCV
sp|Q9Z7V1|HEMH_CHLPN
spQ9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HMO7 |HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 |HEMH_BACSU
sp|Q8ERX9 |HEMH_OCE IH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 | HEMH_L 1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp | Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD



sp | QSWHT 1 |HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RV98 |HEMH_DE IRA
sp|Q97R30|HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL |HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp | QBAHF2 |HEMH_LE IXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 | HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

Sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 |HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315|HEMH_MOUSE
sp|P22600 | HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 |HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp1Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 | HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp |Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3 |HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR

-IKERSFGESMTITN--————-- RGLSF----- KTNVFEQARSV-TGDCS 72
QVRDRSTGLVVSCSSSNGDRDV IQGLHLSGP IEKKSRLGQACCS-VGTFT 98
NLHGKAKPLLLSASGKARG---TSGLVHRSPVLKHQHHLSVRSTSTDVCT 91
DSQRSVVMHCTRLPFEAFAATSSNRLLGKHSLPLRAALVTSNPLNISSSS 83
K--KSSACRCK-—===—————————- LGWSSQPLSSLRHHLRVHSSASEA 64

RSLGANMAAALRAAGVLLRDPLASSSWRVCQPWRWKSGAAAAAVTTETAQ 51
LSASANMAAALRAAGALLREPLVHGSSRACQPWRCQSG-AAVAATTEKVH 50

------ MAAALRSAGVLLRDRLLYGGSRACQPRRCQSGAATAAAATETAQ 44
------ MAAAGRAA- - - -—RPLVAGGRQLRVPLRWRGQVAAAAPS -———- 34
------- MAAFRAAHRLLGH I LRNESSAGLVTQRWSSSAAVASVP---—— 38
--------------------- MFLHNTKFC---RLASGLAGGVRN----- 21
------------------- MSVSSYSSDASSTVMDESPPNGVTKS---—- 26
---------------- MLSRTIRTQGSFLRRSQLTITRSFSVTFN----- 29
----------------------------------------------- MNL 3

----------------------------------------------- MDL 3



sp|Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 | HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 |HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp | Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10| HEMH_BORBR
sp|Q7W515 | HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 | HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp|Q9JVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|QOPFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp | Q8U9F7 |HEMH_AGRT5
sp|Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | QBNBF3 |HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp| Q83365 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48|HEMH_SYMTH
sp|Q88XC3 | HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp|QBMHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | QBMAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp|Q824K8 |HEMH_CHLCV
sp1Q9Z7V1 |HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp|Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMHL_BACAN
sp | Q6HM97 | HEMH1_BACHK
sp | Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1

-MFLRLFKYLWPERYLPET 18
-MFLRLFKYLWPERYLPEI 18
-MFLRLFKYLWPERYLPET 18
MSFDSVPRHALSMRFDLEP 19
MSFDSVPRHALSMRFDLEP 19
———————————— MPFLPEP 7
————————— MAMPRYLTEP 10
——————————— MTRMLPEP 8
——————————— MLPFLPEP 8
——————————— MLPFFPEP 8

——-MSGTDKVRVNVSQTAQT 17
~MTSAIAVDPKAAKPVGVT 18
--------- MSTAAPNETT 10
————————— MSVIVPIHGP 10



sp|Q81GW5 |HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp | Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_LISMO
sp1Q929G2|HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 | HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 | HEMH2_BACCR
sp | Q9KDK9 |HEMH_BACHD
sp | Q5WHT 1 | HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RVI8 |HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | QBNH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp | QBAHF2 |HEMH_LEIXX
sp|Q82KJ6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp | QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 | HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5G0 | HEMH_SYNPX
sp|Q7NMC7 |[HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp1Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 | HEMH_AQUAE
sp|P22830 |HEMH_HUMAN
sp|P22315 | HEMH_MOUSE

_____________________________________ MIRRSAVSRVVAE
_____________________________________ MIRRSAVSRVVAE
_____________________________________ MLGATPAAAGVAE

YDETSAKARSHVVAEDKIGVLLLNLGGPE--TLNDVQPFLYNLFADPDI 1
VGEFALESQSQAV-DDKVGVLLLNLGGPE--TLDDVQPFLYNLFADPDI I
TFDEDVKGVSSHAVEEKVGVLLLNLGGPE--TLNDVQPFLFNLFADPDI I
VISDAISSSSVITDDAKIGVLLLNLGGPE--TLDDVQPFLFNLFADPDI I
VLTSQSDFTKLLVGNEKIGVLLLNLGGPE--TLDDVQPFLFNLFADPDI I
______________ MGRVGVLLLNLGGPD--KLEDVAPFLFNLFSDPEI I
______________ MGRVGVLLLNLGGPE--KLEDVRPFLFNLFADPEI I
_____________ MASQTGVLLLNLGGPD--RPEDVRPFLYNLFSDPEI I
______________ MTRVGVLLMNLGGPE--RIKDVGPFLYNLFSDPEI I
______________ MEKVGVLLMNLGGPE--RITDVGPFLYNLFSDPEI I
______________ MARVGVLLMNLGGPE--RIQDVGPFLFNIFADPEI I
______________ MSRVGVVLLNLGGPE--RIQDVGPFLYNLFADPEI I
______________ MAEVGVLLLNLGGPD--KQEDVRPFLYNLFADPEI I
_____________ MNKRIATVLFNLGGPE--DIEYVKPFLFNLFYDKAI 1
_____________ MKKRIATVLFNLGGPE--DIEYVKPFLFNLFYDKAI I
_____________ MKKRIATVLFNLGGPK--NLKSVKPFLFNLFYDKAI 1
_____________ MKK--AV I LFNLGGPD--SLNAVRPFLFNLFYDRRI1 1
_____________ MTQKLAVVLFNLGGPD--GPDAVRPFLFNLFRDPAL I
————————————— MKK--GVIL INLGGPD--SLEAVEPFLYNLFSDPDIF
HAQGAKPQVQPQKRKPKTG I LMLNMGGPE--TLGDVHDFLLRLFLDQDLM
HAKTTKPQAQPERRKPKTG I LMLNMGGPE--TLGEVQDFLQRLFLDRDLM



sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO |HEMH_DESPS
sp|Q747F5|HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 | HEMH_VIBVY
sp | Q9KTB6 |HEMH_VIBCH
sp|Q87RH3|HEMH_VIBPA
sp | Q6LTEO |HEMH_PHOPR
sp|Q8EFF4 |HEMH1_SHEON
sp | Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 | HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874|HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
sp | Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 |HEMH_RALSO
sp|Q7NV65 | HEMH_CHRVO
sp | Q82UK8 |HEMH_NITEU
sp|Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |[HEMH_NE IMB
sp | Q8PEXO | HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
sp1Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | Q6NBF3 | HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 | HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4|HEMH_LACLA
sp|Q67T48 |HEMH_SYMTH

RARSPKPQAQPGNRKPRTG I LMLNMGGPE--TVEEVQDFLQRLFLDQDLM
-——-TKPQAEPETRKPKTG I LMLNMGGPE--RLDDVHDFLLRLFLDRDLM
KSSDPKPHAQPDKRKPKTG I LMLNMGGPE--TLDDVHGFLLRLFLDKDLM
—————————— LSGQKPKTAILMLNMGGPT--HTDQVHDYLLRIMTDRDMI
—————————— VSGKGP-TAVVMMNMGGPS--NLDEVGPFLERLFTDGDI 1
———————— MQNAQKRSPTG I'VLMNMGGPS--KVEETYDFLYQLFADNDLI
____________ MQONIPTGV ILLNMGGPT--QTKDVRPFLYNLFSDREI 1
____________ MSDK-TAVLLLQMGGPD--SLDAVEPFLLNLFSDRDI 1
INEKLNNLENSATKSPKEAVVLLNMGGPN--SLYEVGVFLKNMFDDPFIL
INEKLNNLENNATKSPKEAV I LLNMGGPN--SLYEVGVFLKNMFDDPFIL
_______________ MKKAV I LLNMGGPS--SLLEVDMFLKNMFNDPRIL
———————————————————————— MGSPN--SLFEVESFLKNMFNDPLIL
________________ MKLVLFLNMGGAT--NLQDCEVFLKNMFNDPY IL
——————————— MNNTKKRGVLLVNLGTPEEATAPAVKRFLSQFLHDQRVV
——————————— MNNTKKRGVLLVNLGTPEEATAPAVKRFLSQFLHDQRVV
——————————— MNNHKKLG I LLANLGTPQAPTSQAVKAFLSQFLHDQRVV
——————————— MQTKNKQGVLLVNLGTPDEPTAPAVKRFLSQFLHDHRVV
——————————— MKNNN-YGVLLVNLGTPDEASPAAIKRFLSEFLHDKRVV
RGIWLIKGSTLTSPSPAFGVLLVNLGTPDEPTPKAVKRFLKQFLSDPRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MRQTKTGILLANLGTPDAPTPEAVKRYLKQFLSDRRVV
____________ MMQSKPGVLMVNLGTPDAPTSKAIKRYLAEFLSDRRVV
____________ MMQSKPGVLMVNLGTPDAPTSKAIKRYLAEFLSDRRVV
____________ MKQSKLGVLMVNLGTPDAPTPQAVKRYLAEFLSDRRVV
____________ MKQEKYGVLMVNLGTPDAPTPQAVRRYLAEFLSDRRVV
____________ MNNGKFGVLLVNLGTPDKPTTAAIRRYLAEFLSDKRVI
——————————— MTKPAKITGVLLANLGTPDSPTPKS ISRYLWQFLTDPRVV
——————————— MNK-AKTGVLLVNLGTPESPTPKAISRYLWQFLTDPRVV
____________ MKSSKTGILLANLGTPDTPSPKAISRYLKEFLSDPRVV

———————————— MSQQKIGVLLVNLGTPEHPTAPAIRKFLKPFLADSRVI
————————————— MKNNIGI 1 ISNVGTPSHPNKKSVKKYLSEFLSDKRV 1
-MGHAA-——————- RGKVGVLLLNLGTPDAPTASAVRRYLAEFLSDPRVV
-MPIFP-——————- KPKVTVILANLGTPDVPTASAVRAFLKQFLSDQRVI

PAQDPFDENPPPCGPGRVGVLLVNLGTPDEPTRGAIRRYLGEFLSDPRVI
PAQDPFDENPPPCGPGRVGVLLVNLGTPDEPTRGAIRRYLGEFLSDPRVI

PAQDPFDENPPPCGPGRVGVLLVNLGTPDEPTRGAIRRYLGEFLSDPRVI
PSHASA-——————- AHRVAVLLVNLGTPDAPTPRAVRRYLAQFLSDPRVV
PSHASA--—————- AHRVAVLLVNLGTPDAPTPRAVRRYLAQFLSDPRVV
LFQHGQ---——--- PDRTAILLVNLGTPDGTSPREVGRYLRQFLSDPRVV
AFRHDY-—=—=——-- APKTGVLLINLGTPDAPTAQALRPYLKQFLSDPRVI
AYRHGS-——----- VGKIGVLMINLGTPDAPTAKALRAYLKQFLSEPRIV
SLSYTQ--—————- QNRTAVLLLNLGTPDAPTAQAVRPYLKSFLTDRRVV
SLSYTQ--—=-———- QNRTAVLLLNLGTPDAPTAQAVRPYLKSFLTDRRVV
“MN-——— - TTPDTALLVVNLGTPESPTAPAVRRYLAEFLSDRRVV
“MN-=———————— TTSDTALLVVNLGTPESPTVPAVRRYLAEFLSDRRVV
“MN-——— - HTSDTALLIVNLGTPEAPTAAAVRRYLGEFLSDRRVV
“MN-=———————— HTSDTALLIVNLGTPEAPTAAAVRRYLGEFLSDRRVV
-MHP————————- TAARTGVLL INLGTPEAPTPKAVRRYLREFLSDPRVV
ANHPRV-==—=—-- TFGKVGVLLVNLGTPDGTDYWPMRRYLAEFLSDKRVI
TEHPAV——————- GYGKLGVLLVNLGTPDGTDVTSMRRYLREFLSDRRVI
PLHTSA--——--- KLPKVGVLLVNLGTPDGTSYGPMRRYLAEFLSDRRVI
AGHAPA-————-—- GAGKVGVLLVNLGTPDGTEFKPMWRYLREFLSDPRV I
QPTVQS--—---- GQKRVGVLLVNLGTPDTADAPGVRVYLKEFLSDARVI
AIAPAP——————- APERVGVLLVNLGTPDSCDTKGVRIYLREFLSDPRVI
ADHPPV—-==——-- PVPRVGVLLANLGTPDATDYWSMRRYLNEFLSDRRVI
SNNPLP-—-———-- I1SEK1GVLLVNLGTPDAPNAKALRRYLGQFLSVQRVI

—————————————— MKRTGILLVNLGTPKDSSKTEVRKYLKTFLSDRRVI
————————————— MDKKKG I LLVALGTPRSCEADDVRDYLKEFLGDPLV1
—————————————— MEKTAVLLVNLGTPSAPEPDAVRPYLAEFLGDWWVI



sp | Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|QOHVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp|Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp | Q824K8 |HEMH_CHLCV
sp1Q9Z7V1|HEMH_CHLPN
spQ9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HMO7 |HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 |HEMH_BACSU
sp | Q8ERX9 |HEMH_OCE IH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 | HEMH_L 1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp|Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp | Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD
sp | QSWHT1 | HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RV98 |HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp | Q8NQA1L |HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1|HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp|QBAHF2 |HEMH_LE IXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU

——————————————— MHPGLLLVNLGSPASPRTKDVKAYLQEFLSDPSVI 35

————————— MTDH-----ALLLVNLGSPASTSVADVRSYLNQFLMDPYVI 36
————————— MTDH-----ALLLVNLGSPASTQVADVRSYLNQFLMDPYVI 36
————————— MTDH-----ALLLVNLGSPASTSVADVRRYLNQFLMDPYVI 36
————————— MTEN-----ALLLLNLGSPDSTRVEDVRRYLDQFLMDPYVV 36
————————— MGKK—-----GLLLINIGSPKSYQVNDVKKYLSEFLMDEDVI 36

————————— MAVKNNNK1GVLLINLGTPDEPSVPAVRRYLRQFLSDPKVI 41
————————— MNQR----TGILLVNLGTPKTPRPKDVYRYLNEFLTDGRVI 37
—--MADRRRTDDNKGAREVVLLLNIGSPDSPEEKDVARYLNSFLTDRRI1 47
______________ MVS-AYLLANFGGPR--HSNDIEVFLTSLLTDRDVT 33
______________ MTTPAYLLANFGGPR--HAKDLQEFLISLLTDRDVT 34
______________ MTV--YLLANFGGPR--1SQEIPSFLHALLTDQDVT 32
______________ MVT--YLLANFGGPR--TSQEIVSFLQALLTDRDVT 32
——————————— MITNKVKTLILVNLGGPR--TPSEIEVFLRDLFSDPFVF 37

------------- MKKK 1GLLVMAYGTPY--KEEDIERYYTH---—--—= 27
------------- MKKK 1GLLVMAYGTPY--KEEDIERYYTH---—--—= 27
------------- MKKK 1GLLVMAYGTPY--KEEDIERYYTH---—--—= 27
------------- MKKK 1GLLVMAYGTPY--KEEDIERYYTH---—--—= 27
------------- MKKK 1GLLVMAYGTPY--KEEDIERYYTH---—--—= 27
------------ MSRKKMGLLVMAYGTPY--KEEDIERYYTH-----——- 28
------------ MEKKK IGLLVMAYGTPY--KEEDIEPYYTH-----—-- 28
------------- MTKKVGLLVMAYGTPY--KDEDIERYYTD------—= 27
------------- MTKKVGLLVMAYGTPY--KDEDIERYYTD------—= 27
------------- MTKKVGLLVMAYGTPY--KDEDIERYYTD------—= 27
------------- MTKKMGLLVMAYGTPY--KESDIEPYYTD------—- 27
------------- MTKKMGLLVMAYGTPY--KESDIEPYYTD------—= 27
------------- MTKKMGLLVMAYGTPY--KESDIEPYYTD------—= 27
------------- MTKKMGLLVMAYGTPY--KESDIEPYYTD------—= 27
------------- MTKKMGLLVVAYGTPY--KESDIEPYYTD------—- 27
------------- MTKTIGLLVMAYGTPY--KESDIEPYYTD------—= 27
------------ MKKKK I GLLVMAYGTPD--SLDEVEAYYTH-----—-- 28
------------ MKKKK I GLLVMAYGTPD--SLDEVEAYYTH-----——- 28
------------ MKKKK I GLLVMAYGTPE--SLEDVEAYYTH-----—-- 28
------------ MAKKK I GLLVMAYGTPE--SLEDVEAYYTH-----—-- 28
------------ MKKKK I GLLVMAYGTPE--SLDDVEAYYTH-----——- 28
------------ MTKKKIGLLVMAYGTPR--TKEE IEPYYTH-----——- 28
------------ MEKKK I GLLVMAYGTPR--KKEE IEPYYTH-----——- 28
----------------- MNVLLMAYGTPY--APEEVEPYYTD------—- 23
-------- MTTLTNQKPLGVLFMAYGGPE--NLGEMPGYLAD-—---—-- 32
--------------- MKKAILMMTFGSPEE I IFEGVADFFTN-—--———- 27
--------------- MKKA I LMMTFGSPEE I TFEGVADFFTN-—-————— 27
———-MNARTPDTKSDSYDALLVLSFGGPE--GPEEVRPFLEN----—--- 36
————MNERT----SDAFDALLVLSFGGPE--GHEEVRPFLEN----———- 32
———-MLPLPTWTLSD-VDAILVLSFGGPE--GQQDV I PFLEN-------- 35
-------------- MDFDAVLLLSFGGPE--GPEQVRPFLEN------—- 26
-------------- MQFDAVLLLSFGGPE--GPEQVRPFLEN------—- 26
-------------- MLFDAALLLSFGGPD--GPEQVRPFLEN------—- 26
-------------- MAVEALLLLSFGGPE--RPEDVMPFLEN------—- 26
-------------- MDFDAVLLLSFGGPE--GPSRFGRSWRTSPG---—- 29
GSAIASDSGFALGASQYDAVVLLSFGGPE--GPEDVVPFLKK—-——-—--- 53
GSAIASDSGFALGASQYDAVVLLSFGGPE--GPEDVVPFLKK—-—————-- 53
HVTEP--——————- VAYDAILLAGFGGPE--GQDDV I PFLRN----—--- 44
--------------- PYDALLLLSFGGPE--GPDDVVPFLEN-------- 33
--------------- PYDALLLLSFGGPE--GPDDVVPFLEN-------- 33
--------------- PYDSFLLVSFGGPE--GQDDVMPFLEN----—--— 30
------------- MTSFDALLVAGFGGPE--SMAEVPDFLQR--—---—- 27
--------------- MKSALLLLSYGSPE--RIEDLDEYLKN-----—-- 25
--------------- MKTAVLLLSYGSPE--KMSDIDEYLSK-—----—-- 25
*
RLPRPFQFLQGT IAKF I SVWRAPKSKEGYAAIGGGS--—- - PLRKITDE 164
RLPRLFRFLQEPLAKL I STYRAPKSKEGYAS 1GGGS--—--- PLRKITDE 189
RLPRLFRFLQRPLAKL I STFRAPKSNEGYAS 1GGGS--—--- PLRKITDE 183



sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp | Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp | Q8DGU6 |HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 |HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315|HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp1Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 | HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3 |HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp | Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp | Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 | HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 |HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp | Q63R43 |HEMH_BURPS
sp | Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU

RLPPVFQFLQKPLAQF I SVARAPKSKEGYASIGGGS-—---- PLRHITDA
RLPRLFRFLQKPLAQFISVVRAPKSKEGYASIGGGS----—- PLRQITDA
RLP--FRWLQKPLAWFIASRRTKTSQENYKQIGGGS-—---- PLRRITEA
RLP--FPWLQKPLAWLISTLRAKKSQANYAEIGGGS----—- PLLQITEA
RLP--FRWLQKPLAWF I STSRARRSQANYAQIGGGS-—---- PLRRITEQ
RLP--LPIFQKPLAWFISTLRSSKSQKAYQAIGGGS----—- PLRRITEQ
RLP--VPAFQKPLAWL ISTLRSTTSQQAYLSIGGGS-—---- PIRRITEQ
RLP--NPALQRPLAWLISTLRSSKSEQAYRSIGGGS------ PLRRITEQ
RLP--SPALQKPLAWL ISTLRSGKSQEAYRSIGGGS——---- PLRRITEQ
RIP--VPPLQKPLAWL ISTLRAPKSRKNYQAIGGGS-—---- PLRAITNQ
NLPN---PLRY 1 IAKI ISITREKKSQKIYSLIGSKS——---- YLIQETEK
NLPN---PLRYVIAKI ISIVRERKSQKIYSLIGRKS-——--- YLIQETEK
NLPN---PLRY 1 IAKI ISITREKKSQKIYSLIGGKS———--- SLLQETEE
NLPN---PFRFLLAKFISAKRENTARKIYEEIGGKS-—---- PILENTKM
GAPA---LIRYPLAALISTTREKSAKANYAIMGGGS—-—--- PLLPETEK
SLP-——-- FQKVLAKT IAKLRAKKTRHYYELMGGKS - -—--- PQYEQTLE
TLP————- I1ONKLAPFIAKRRTPKIQEQYRRIGGGS—-——--- PIKIWTSK
TLP——--- I1ONKLAPFIAKRRTPKIQE--RRIGGGS—---—- PIKMWTSK
TLP————- VQDKLGPFIAKRRTPKIQEQYRRIGGGS———--- PIKMWTSK
TLP——--- AQNKLAPFIAKRRTPRIQEQYSRIGGGS—----- PIKKWTAV
TLP————- AQSKLAPFIAKRRTPKIQEQYSKIGGGS———--- PIKKWTEQ
QLP-——-- VQSRLGPWIAQRRTPEVQKKYKEIGGGS—----~- PILKWTEL
PLGY----FONSLGKFIAKRRTPKVQNHYSDIGGGS----—- PILHWTRI
PISA---KYQKTIAKY IAKFRTPKIEKQYREIGGGS-—---- PIRKWSEY
PLGP--RLMQKPLAWL IAKRRAPKSAATYERIGGGS----—- PLKQITEA
RIGP--AFLQPFIARL IAKRRSPGVERKYEEIGGKS-—---- PIRELTES
TIKN--NFMRKMVGKMIVNSR IEKSKK1YEKLGGKS———--- PLTPITFA
TIKN--NFMRKMVGKMIVNSR IEKSKKTYEKLGGKS-=—--- PLTPITFA
P1KS--PFFRSLVASFIANRRSETAKANYRKIGGKS----—- PLIGHTFN
GIKN--TFARKMLASF ITHSRVEETKKNYQAIGGKS—----~- PLTAHTLN
GIKN--RFLRKFVAWI I TKARVKAMQENYKKMGGKS - ——--- PLNELTQS

D--MTRWLWCPILHGI ILPIRSPKVAKLYQTVWMKE----GSPLMVYSKR
D--MTRWLWCP ILHGI ILP IRSPKVAKLYQTVWMKE----GSPLMVYSKR
D--MSRWLWCPLLHGI ILPTRSPKVAKLYQS IWMDE----GSPLMVYSRR
D--MTRWLWCP ILHGV ILP IRSPKVAKLYESVWMEE ----GSPLMVYSKR
D--MTRWLWCP ILHGVILP IRSPKVAKLYQSVWMED----GSPLMVYSQR
D--LSPWLWQP ILQG I ILNTRPKKVAKLYQSVWTEQ----GSPLMVISQC
D--TSRLLWWPLLRGVILPLRSPRVAKLYASVWMEG----GSPLMVYSRQ
D--TSRLLWWPLLRGVILPLRSPRVAKLYASVWMEG----GSPLMVYSRQ
D--TSRLLWWPLLRGVILPLRSPRVAKLYASVWMEG----GSPLMVYSRQ
D--TSRLLWWPLLRGV ILPLRSPRVAKLYASVWMED----GSPLMVYSRQ
D--TPRLLWWPLLRGVILPLRSPRVAKLYQSIWMDG----GSPLMVYSRE
D--TPRLLWWPLLRGV ILPLRSPRVAKLYQS IWMDG----GSPLMVYSRE
D--TSPLLWWPLLHGVILPLRSPRVAKLYQSVWMEE----GSPLLVYSRR
D--TSPLLWWPLLHGV ILPLRSPRVAKLYQSVWMEE----GSPLLVYSRR
D--TSPWLWWPLLRGVILP IRSPRVAKLYQSVWMDE----GSPLLVYSRR
D--TPRLLWWPLLRGI ILPIRSPRVAKLYQSVWMEG----GSPLLVISRR
D--LSRFIWKPILYGFVLPFRSSRVAKLYQKIWTDE----GSPLLVYGRR
D--LPRCKWYPLLKAI ILPLRSKRIAKNYQAIWTEQ----GSPLLAISRQ
D--LPRYKWFPLLKGI ILPLRAKRVAKNYASIWTEQ----GSPLLTITRE
D--LPRWKWLPLLNGI ILPIRSRRIAKNYGAIWTEQ----GSPLFAITQK
D--YPKFLWKP ILYSFILPFRPRKVKPLYQHVWTNE----GSPLYANAIG
D--1SRFFWIPYLHLYFLPLKSYKSVNLYKKIWEKD----GSPLMINSLN
E--IPKLLWMLILYGIVLRVRPAKSAALYQKVWTEAG----SPLMDISLR
E--1PKLLWKIILYSFVLPFRPKRVAHAYASVWGQD---~-- SPMREILFA
E--IPRYLWMP I LHGLVLAMRPKKLAPRYAG IWMEE----GSPLLVYSQR
E--1PRYLWMPILHGLVLAMRPKKLAPRYAG IWMEE----GSPLLVYSQR
E--IPRYLWMP I LHGLVLTMRPKKLAPRYAG IWMEE----GSPLLVYSQR
E--I1PQLVWQVILCTLILPLRGRASAKKYAAVWLPE----GSPLRVYTER
E--1PQLVWQVILRTLILPLRGRASAKKYAAVWLPE----GSPLRVYTER
E-- IPRAAWWF ILNVLILPLRSRASAHKYETVWLREANMTGSPLLVYSER
E--1PRLPWWLILNGI ILNTRPKQSAKKYASIWTKE----GSPLLLHTRS
E--FPRWLWWF ILNGI I LNVRPAKSAKKYEQIWTSE----GSPLRVHTAR

84
112
112
112
105
105
97
96
94



sp|Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp | Q8U9F7 |HEMH_AGRT5
sp|Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | QBNBF3 |HEMH_RHOPA
sp Q59735 |HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp| Q83365 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp|Q88XC3 |HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp|QBMHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | QBMAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp|Q824K8 |HEMH_CHLCV
sp1Q9Z7V1 |HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp|Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HM97 | HEMH1_BACHK
sp | Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp | Q81GW5 |HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp | Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_L1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp | Q6GBA3|HEMH_STAAS
sp|P64126 | HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1 |HEMH_STAEP
sp|Q81TU9 |[HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD
sp|Q5WHT 1 |HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RVI8 |HEMH_DEIRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp | Q8FTB1|HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA

E--LPKWLWYPILHGLVLTLRPKKSAHAYEKIWFKE----GSPLEVYTAR
E--LPKWLWYP ILHGLVLTLRPKKSAHAYEK IWFKE----GSPLEVYTAR
A--1PPLFWKPLLYGVILPIRGPKSAEKYAKVWLPE----GSPLAVYTRR
A--1PPLFWKPLLYGVILPIRGPKSAEKYAKVWLPD----GSPLAVYTRR
S—-1PPLFWKPLLHMVILP IRGPRSASKYAKVWLQE----GSPLSVYTRR
S——I1PPLFWKPLLHMV ILP IRGPRSASKYAKVWLQE----GSPLSVYTRR
E--1PRVLWWPILNLVVLRTRSRKSAHAYRT IWTER----GSPLLAYTQD
E--WSRLYWYPILYGIVLNKRPQKVGKAYEE IWNHERN--ESYLRTYTRS
E--WSRLFWYPILYGIVLNTRPRKVGKAYEL IWNKDLN--ESWLRTYTRN
E--WSRLIWYPILYGIVLNTRPRRSGRLYDRIWNHENN--ESPLRTYTRA
E--LNKAIWYPILYGLVLTTRPKKSGANYARIWNQERN--ESPLRTYTRA
E--DQGLVWKVVLNGI ILRSRPRTKALDYQK IWNNEKN--ESPLKTITRS
E--NQGLFWKLALNGI ILNTRPARKAKDYQKIWNHEKN--ESPLKTITRA
D--YPIWKWQPLLQLI ILSKRPFTSGNNYRSIWNEERD--ESPLMTITRD
E--LPAVFWQIILRGI ILPFRAPRSARAYQKIWTNE----GSPLAAITKK
K-==THPTIWKPILNGI ILNIRPKKSAKLYQKICTEN----GFPLLEYTEK
Q--KPRWLWLP ILNG I I LKVRPQKSAEMYKKIWTDE----GSPLMIYTVA
D--KPRWQWLPILHGI ILRVRPPRVAKIYQKIWLPE----GSPLLHYSRL
E--MPAALWQPLLRGI ILPTRSWRSATFYQDSWLPQ----GSPLIVYSQA
D--LPWPVRRLLVSLILIKRPA-QSAHAYAS IWWDE----GSPLVVLSRR
D--IPWPLRRLLVSLILIKRPE-QSAHAYAS IWWDE----GSPLVVLSKR
D--LPWPVRRLLVSLVLIKRPE-QSAHAYASIWWEE----GSPLVVLTRR
D--LPWPLRRLLVSLILIKRPA-ESAHAYSSIWWDE----GSPLIVLSRR
T--LPYVLRWPLVNLLIVPRRAPFSAENYKKVWMKE----GSPIAVYTRR
D--VPSLVRWI IVHLCILPFRPKRSAKLYQKIWMPE----GSPLLVYSEM
D--LPWLKRQLLVRCI IVPFRYKQSSMLYQKLWTAE----GSPLLVHGIA
T--LPFLLRQLLVRGI ITPFRKKSSAQKYRTVWDES----TRSFPLISHT
GGFLPSFIHKRLFS-FIAKKRALKVLPQYNCI--GG----FSPIYQDTEL
GTFLPRVLHRHLFT-FIAKKRVPKVLPQYQSL--QN--—-WSP1YFDTET
GGRIPPWLHRPLFS-Y IAKRRAHRVAEQYAYL--GG----RSPIFQDTEK

GGMIPSMLHRPLFS-Y IAKRRAPHVARQYAYL --GG----GSPIFQDTER
DLPLPEFLRLRLAR-F I AKKRAPKVQKSYESMGFGG----GSPLVEETAK
---------- IRRGRKPSPEMLEDLTERYRAIGGIS------PLATITLE
---------- IRRGRKPSPEMLEDLTERYRAIGGIS------PLATITLE
---------- IRRGRKPSPEMLEDLTERYRAIGGIS------PLATITLE
---------- IRRGRKPSPEMLEDLTERYRAIGGIS------PLATITLE
---------- IRRGRKPSPEMLEDLTERYRAIGGIS------PLATITLE
---------- IRRGRKPEPEMLQDLKDRYEAIGGIS------PLAQITEQ
---------- IRHGRKPDPEALQDLKERYEAIGG I S------PLAKITEE
---------- IRHGHKPSEEMIADLRGRYHAI GGLS------PLAKITEA
---------- IRHGHKPSEEMIADLRGRYHAI GGLS------PLAKITEA
---------- IRHGHKPSEEM I ADLRGRYHAI GGLS------PLAKITEA
---------- IRHGKRPSEEELQDLKDRYEF IGGLS------PLAGTTDD
---------- IRHGKRPSEEELQDLKDRYEF IGGLS-~----PLAGTTDD
---------- IRHGKRPSEEELQDLKDRYEF IGGLS------PLAGTTDD
---------- IRHGKRPSEEELQDLKDRYEF IGGLS---~---PLAGTTDD
---------- IRHGKRPSEEELQDLKDRYEF IGGLS------PLAGTTDD
---------- IRRGKKPTEEELQDLKDRYEF1GGLS------PLAGTTDR
---------- IRHGRKPSEEALQDL IGRYKAIGG I S-—----PLAKITKE
---------- IRHGRKPSEEALQDL IGRYKAIGGIS------PLAKITKE
---------- IRHGRKPSEEALQDL IGRYKAIGGIS------PLAKITKE
---------- IRHGRKPSEEALQDL IGRYKAIGGIS------PLAKITKE
---------- IRHGRKPSEEALEDL IGRYKAIGGIS------PLAKITKE
---------- IRHGRKPSQELLDDLTERYEAIGGVS------PLAKITDD
---------- IRHGRKPSEEALADLQERYEAIGGTS------PLARITDE
---------- IRRGRRPSEELLKELAERYEAIG-KS------PLNEITLA
---------- IRAGRVTSQAILDE I TNNYRL I GGKS------PLPEFTRA
---------- IRRGVRPQDHE 1QTLYDNYVRIG-GT------PLQKITRQ
---------- IRRGVRPQDHE 1QTLYDNYVRIG-GT------PLQKITRQ
---------- VTRGRG I PPERLDEVGAHYYHFGGVS------PLNRLNKE
---------- VTHGRG I PPERLDEVAVHYHHFGG 1 S------P INALNRE
---------- VTRGRG I PRERLEEVAVHYRHFGG I S------PLNALNRE
---------- VTRGRGVPPERLDHVAEHYLHFGGVS------PINGINRA



sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp|QBAHF2 |HEMH_LEIXX
sp|Q82KJ6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp | QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043|HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225|HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX
sp|Q7NMC7 |[HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VM9 |HEMH_RICTY
sp1Q92FV4 | HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 | HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315 | HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO |HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3|HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp|Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS

---------- VTRGRGVPAERLDAVAEHYLHFGGVS------PINGINRT
---------- VTRGCNVPPERLDEVTKHYLHFGGVS—-----P INGINLA
---------- VTRGRGVPRARLEEVAQHYLHFGGVS------P INALNRD
---------- AAACRGTSRPRRRTLPAFRRGVADQR------HQPRADRA
---------- VTSGRGVPDERLYEVAEHYNHFSGI'S------P INDCNRR
---------- VTSGRGVPDERLYEVAEHYNHFSG I S—-----P INDCNRR
---------- VTRGRG I LDERLEEVAQHYRHFGGVS------P INDQNRA
---------- VTRGRG I PRERLKEVGQHYFLFGG I S------PINDQNRA
—————————— VTRGRG I PKERLKEVGQHYFLFGGVS—----—-P INDQNRA
---------- VLRGKNVPRERMLEVAEHYKHFGGVS-—-----PINEQNRQ
—————————— VSGG-H I PPDRLAEVEHHYARFGGVS—-----PVNAQHRA
---------- I FNGKPVPESVREENLRKYEMFGGRS------PSNRI IES
---------- IFGGKPVPKGVAEENYRKYEMFGGLS---—--PSNR11QS
QADATKMSLQA-——————————— e KN 1AANVYVGMRYWYPFTEEAV
QAQALKMALAE - —————— ===~ KNMSTNVYVGMRYWYPFTEEAI
QANALKVALKS-———————m e KNLEAD1YVGMRYWYPFTEEAI
QAEELRKCLWE-———————————————— KNVPAKVYVGMRYWHPFTEEAI
QAEALRKALCD-—————— == —mme e KD 1PAKVYVGMRYWHPFTEEALI
QGEALKEQLHY——————— o= LGQEANTYVGMRYWHPYTEEAI
QASALTTRLER-——————————— e - LGQDAKVY I GMRYWHPFTEEAV
QARALKDALEG-———————————————— IGIEANLY IGMRYWHPFTEEAI
QARELQSALRN-—————— == mmme - RGINATSYVAMRYWHPFTESAV
QARELQSKLRD=————————— oo~ KGLNVTTY IAMRYWHPFTESAI
QARELQSLLRQ--——————————mmee— RGIDATSYVAMRYWHPFTESAV
QARELQSLLRQ-——————————————— RGLDATTYVAMRYWHPFTESAV
QGRVLKKALAA-———————— o mmme - RGLD IEVYVGMRYWHPFTEEAV
QKLAITEKLKEF I === ————— - K-EDF I IFINMRYSTPFAKEVI
QKLAITKKLKEIL=—=————————— - K-EDF I IFISMRYSTPFAKEVI
QKLALTEKLKQL I === ———————————— K-EDFAIF INMRYSAPFAKEV I
QANASELKLNENR-—-————=—=—=——— N-HVHKVF I CMRYWRPFADEV I
QARALEAALALAM—-—————————————— PGVEAKCF I AMRYWHPLTDETA
QAKALQERLG-—————————————mm— e EDYKVVVGMRYWKPY IKDAL
QGEGMVKLLDELSP—-———————————— NTAPHKYY I GFRYVHPLTEEAI
QGEGMVKLLDELSP—-———————————— ATAPHKYY IGFRYVHPLTEEAI
QGEGMVKLLDELSP—-——————— === HTAPHKYY IGFRYVHPLTEEAI
QGEGMVKLLDSMSP—————————————— QTAPHKYY IGFRYVHPLTEEAI
QGEGMVKLLDELSP—--—————— === ATAPHKYY IGFRYVRPLTEAAI
QGQLMCEQLDRISP—————————————— ETAPHKHYVGFRYVNPLTENTL
QGSEMCK I LDKKCP—=———————————— ESAPHLPFVAFRYAPPLTEDML
QATEVCKILDKTCP—————————————— ETAPHKPYVAFRYAKPLTAETY
QAEALEKSLQAHG-———————————meee— NFTVTYAMRYWPPYCDEAL
QARALEDVLGDG-——=—————————m——mo— YRCFVAMRYWKPSTMEAL
I =T —— RFYTYAMRYTPPYASMVL
LTERLNKLDPS———————— oo = RFYTYAMRYTPPYASMVL
LIQKLQSLDPS—==————————m o mmmme - RFYTYAMRYTPPMTDMAV
LTNKLNELDCK——————m— o= RFYTYAMRYTPPFAYQVL
LCDKLNLKQDE-—=————————m e mmmme - FKFDFVNLYVPPFATEIL
QQVELQAKL—————— oo NCPVE IGMTYGTPSVLDGY
QQVELQAKL -~ == === ——m o mmmm o NCPVE IGMTYGTPSVLDGV
QRDKLAELS——————— oo QRPVELGMTYGEPSLLEGV
QAKKLAQHL - === === m oo DMPVELGMTYGNPSLQSGF
QRQALEKQL-—————— oo NVPVALGMTYGTPSIATGL
QAQKLATDLSATF——=————————mmm— NQT IPVELGMSYGNPSIESGF
QQQALAQRLP————— oo ETPVALGMSYGSPSLESAV
QQQALAQRLP————————m oo EMPVALGMSYGSPSLESAV
QQQALAQRLP————— oo ETPVALGMSYGSPSLESAV
QQQALAQRLP—————— oo DTPVALGMSYGSPSLESSV
QQQALAARLP-—— === — oo DTPVALGMSYGSPSLESAV
QQQALAARLP————— oo DTPVALGMSYGSPSLESAV
QQKALAARMP - — === = m oo DIPVELGMSYGSPNLPEAI
QQKALAARMP———— === m oo DIPVELGMSYGSPNLPEAI

197
222
216
208
189
109
109
110
109
109
109
109
109
110
110
110
108
111
102
174
171
167
153
161
134
139
146
110
107
122
122
104

103
111
111
111
111
110
132
111
111
111
111
111
111
111
111



sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 |HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 | HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp| Q8EBZ7 |HEMH2_SHEON
sp | Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8 | HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 |HEMH_RALSO
sp|Q7NV65 | HEMH_CHRVO
sp | Q82UK8 |HEMH_NITEU
sp|Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO | HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
sp1Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | Q6NBF3 | HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4|HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp | Q88XC3 | HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|QOHVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 | HEMH_COXBU
sp | QBMAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp|Q824K8 | HEMH_CHLCV
sp|Q9Z7V1|HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp|Q8GCVO |HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp|Q6HM97 | HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp|Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 | HEMH_LISMO
sp|Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3 |HEMH_STAAS

QQKALAERMP === —————— e EIPVELGMSYGSPNLPDAI
QHQALAARMP -~ —————— e DTPVELGMSYGSPSLRSAL
QQKLLAERLA-———————— e GIPVELGMNYGSPSLEQAI
QKDALQAYLDNQ-——————————mmmee NIDTQVE I AMTYGNPSMQSAV
QQHALQTYFKQQ-———————————————— EKN1VVEVAMTYGEPS IKSAM
QKALLTEFFQQR--————=—————————— QQNV I IEIGMTYGNPSMQYAL
QEKALQAHFDQS-———————————————— EHGVLVRATMAYSKPS 1SDVV
QRNYLINKFP === ———m e NFKI1ELGMRYGDPSICVAI
QTAKLSDKLTADG-————=————————— HQVSVHLA--MRYGNPSVASTL
QTDALKRQLISHY —=———————— - PQLDLN I'VPAMTYGNPGVQHIL
QAAGVRQGLAARG-————————————m——— VHAEVELAMRYGKPS IPAAL
QAAGVRQGLAARG-———————————————— VHAEVELAMRYGKPS1PAAL
QAAGVRQGLAARG-—————==————————— VHAEVELAMRYGKPS IPAAL
QVESVKPLFAANG=———————————————— YRVIVDYAMRYGTPS 1ADVL
QVESVKPLFAANG—-—————==————————— YRV IVDYAMRYGTPS IADVL
QAHALQQLLDAQG-———————————————— HDVVVACAMRYGNPS IPSVM
QAKLLKGQLGEMG-————==—————=—— L-HNLAVDYAMRYGNPSIESVI
QTALVAALLEQQA-—————————————— D-SSLVVEYAMI 1GNPS I AEKL
QAAALAKRMP - === === — e DL IVRHAMTYGNPSVADVL
QAAALAKRMP === === ==~ e DL 1VRHAMTYGNPSVADVL
LAGGLQAVMP—————— oo DWHVEWAMRYGEPALRKTL
LTEGLQQVMP——— === —— e DWHVTWAMRYGAPALRKAL
[ =(c] Iy o o DWRVAWAMRYGAPALTKAL
[ =c] I o T - — DWRVAWAMRYGAPALTKAL
LRDRLAADGR—-————== === —mmm e FAAVE I AMRYGNPSVRLKL
QGELMAAALKDFP———————— e NVVVDWAMRYGQPS1ASRI
QAALMAEAFGGQP-———————————mmmee QVVVDWAMRYGQPSIASRI
QGEKLAKALSDQP—————————————————— NVVVDWAMRYGQPSIESIT
QSEKLAEALGDLP-—————=————mmmmee DVTVDWAMRYGNPSTASVA
QSDKLAAALSDRD=—————===————————— HVVVDWAMRYGNPSIKSG I
QAEKLSASLGDRG-—————===———mmmme HL 1VDWAMRYGNPSLRDR
QVRKLRAAVETRY==————————————— GAGNVVVDFCMRYGNPSTRDVL
QAQGLQKRMP———————— e NITVDYAMRYGTPSISSRL
QMENLKN== I CP= == === EVEVT IGMSYSEPSIETAL
QAKQLQD=~MRE==—————————— e DFDVRFAMTYGEPRIDKV I
QQAALQQRLEPE-——————————mmmmmee GIRVALGMTYGQPSVKSAL
1 CQQVQAALP—————— e DWNVRLAMTYGQPDIGATL
LQQOMTAQWTQG=—= === == === —mmm— PVELAMRYGEPS IESVL
LQQAMKKEWSHG === ——=———————— -~ PVELAMRYGEPSIETVL
LQAAMAEHWPHG === === === === e o= PVE 1AMRYGQPALPDVL
LQEAMKPHWPHG === === === ===~ —— PVELAMRYGQPAIEKVL
FAALLQEELKDQF —————=—————m e o= VVKVGLQYSEPSVESAL
LRERVGETLGDDF—=—=———————————————— CVALGMRYGKPSIETAL
VQTKLQMILGESF-———————— o QVELAMRYQNPSIEEGL
KALARALAHTGR=————————————— = EVHVAMRYGKPAVADVL
LAETLSSHLDAP—————————mmmeee o= VITFHRYLPDTHPHT1QQL
LAKTLSEILRAP——————————m e VIPFHRYLPSTHEKTLLAL
LAQNLSQELQAP—————————mm e VISFHRYLTETHQDTLAAL
LAQNLSQELQAS————=—————————————— VIPFHRYLPETHRETLQAL
QAHALELALNERS-———————————me SEQWNVKVAMACGYPNMRD I E
QAKKLEKRLNEVQD=======———————— EVEYHMYLGLKHIEPFIEDAV
QAKKLEKRLNEVQD=-———===————=——— EVEYHMYLGLKHIEPFIEDAV
QAKKLEKRLNEVQD==—====———————— EVEYHMYLGLKHIEPFIEDAV
QAKKLEKRLNEVQD=-——====———————— EVEYHMYLGLKHIEPFIEDAV
QAKKLEKRLNEVQD=—=====———————— EVEYHMYLGLKHIEPFIEDAV
QAHNLEQHLNE 1QD=—————————————— EITFKAY IGLKHIEPFIEDAV
QTKALEKKLNANQD=———=—————————— QYEFKAY IGLKHIHPFIEDTV
QAYGLEKALNESQD-———=—————————— EVEFKAY IGLKHIEPFIEDAV
QAYGLEKALNDSQD=———===———————— EVEFKAY IGLKHIEPFIEDAV
QAYGLEKALNDAQD=—————————————— EVEFKAY IGLKHIEPF1EDAV
QADALVSALNKAYA=-—————————mme DVEFKLYLGLKHISPFIEDAV
QADALVSALNKAYA=—————————————— DVEFKLYLGLKHISPFIEDAV
QADALVSALNKAYA=-—————————mmee DVEFKLYLGLKHISPFIEDAV
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111
111
116
115
115
115
110
118
119
145
145
145
138
138
130
130
128
123
123
112
112
112
112
113
130
125
138
139
131
131
136
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110
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108
108
108
108
108
110
115
111
120
107



sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp | Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp|Q63EK7 | HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp | Q81GN7 |HEMH2_BACCR
sp | QOKDK9 |HEMH_BACHD
sp | Q5WHT 1 |HEMH_BACSK
sp|Q72L32 |HEMH_THET2
sp|Q9RV98 |HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp | Q8NQAL |HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1|HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp | Q9CBM2 |HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp|QBAHF2 |HEMH_LEIXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp | Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp | Q8DGU6 |HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO |HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 | HEMH_AQUAE
sp|P22830 |HEMH_HUMAN
sp|P22315 | HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5|HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ

QADALVSALNKAYA-—————————————— DVEFKLYLGLKHISPFIEDAV
QADALVSALNKAYA-—————————————— DVEFKLYLGLKHISPFIEDAV
QAEALLEALNKEQD----========——— DVNFKLY IGLKHISPY IEEAV
QAHKLTDSMNNMFT--——===———————- EYEFNCYLGLKHTAPFIEDAV
QAHKLTDSMNNMFT-=======—====——— EYEFNCYLGLKHTAPFIEDAV
QAHKLTDSMNNMFT-———====——————— EYEFNCYLGLKHTAPFIEDAV
QAHKLTDSMNNIFT-—======——==——— EYEFNCYLGLKHIAPFIEDAV
QAHKLTDSMNNIFT-———-——————————— EYEFTCYLGLKHTAPFIEDAV
QATALEQKLNELYD--=========———- DIEFKSYLGLKHIDPFIEDAV
QANGLAAVLNEQQE-——-——————————— DIVFVPYLGLKHIDPFIEDAV
QAVRLQALLNLEAPPYPKRLLGPFPPRAPHGPARVYVGTKHWHPS IGEAV
QVEATMEQLASTGR-—-—-————————————— PLKAY IGMRHWSPW 1 EDAV
EVALVEARLGSEYS-——————————— o —— VYFANKFSSPFIPDVI
EVTLVEARLGNEYS--—————————————————— VYFANKFSSPFIPDVI
I ANVKAELAARGY - = =====—————————— DIPVYFGNRNWKPFDNEAA
I ANVEKELASRDH---——=—=—=———————— KLPVYFGNRNWKPFDNEAA
FIGNIIEVLSSRGL--=—===—————————— E1PVYFGNRNWHPFVNDTA
LIEQLR----- AAQ---—————————————— DLPVYFGNRNWEPYVEDTV
LIAELE----- AQQ--——————— ELPVYFGNRNWEPYVEDAV
LVNELQ----- VEL---——m e DLPVYFGNRNWEPY IEDSV
I IAGVERELDEAGI ———-————————————- DLPVYFGNRNWHPMVEDTV
AAGRPE---PARLL--=====—————————— RQPQLGALRRRH---GEGH
LRGALEKELFSRGlI-—=—-=———————————— RIPVLWANRNWQPQLEEVL
LRGALEKELFSRGl---=======——————= RIPVLWANRNWQPQLEEVL
LKAALEAELASRGlI———-—————————————- DLPVLWGNRNWDPYLADAL
LLDALRKDFAEHGL-=-=—======——=———= NLPVYWGNRNWAPYLTDTL
LLDALRKDFAEHGL----==———=——————- DLPVYWGNRNWAPYLTDTL
LIAALQKRFDANGI---—===—==——————— DLP1YWGNRNWDPYFADTL
LAAALGEALVARGI————————————————- DVP IANANRHSMPYMDQAL
IARKLH-EK1G--D--=====—==——————— DMDVILAYKHWNPSIEEAV
IRDRLQ-KRFDQSG-—---————————————- DVDVFTAFKHWYPSI1GEVV

QQIKKD-KITRLVVLPLYPQYSISTTGSSIRVLQDLFR--KDPYLAGVPV
QQIKRD-GITRLVVLPLYPQYSISTTGSSIRVLQKMFR--EDAYLSSLPV
DQIKKD-KITKLVVLPLYPQYSISTSGSSIRVLQNIVK--EDPYFAGLPI
EQIKRD-GITKLVVLPLYPQFSISTSGSSLRLLERIFR--EDEYLVNMQH
EQIKRD-GITKLVVLPLYPQFSISTSGSSLRLLEGIFR--EDEYLVNMQH
ALLTQD-NLDNLVILPLYPQFSISTSGSSFRLLERLWQ--EDPKLQRLEY
EKIKGD-RLQRLVILPLYPHFS1STSGSSFRVLEEMWH--NDPSLRQLDY
AQIKAD-QIRELVILPLYPQFSISTSGSSFRLLESLWN--QDPELQKIRY
EDIKAD-NINEVVVLPLYPHFSISTSGSSFRELRRLRE--VDKEFQKLSI
ADMKAD-GVDQIVVLPLYPHFSISTSGSSFRELKKLRD--SDSEFQKIPM
ADIKAD-GIDQVVVLPLYPHFSISTSGSSFRELQRLRQ--TDESFRKLPI

ADMKAD-GMDEVVVLPLYPHFSISTSGSSFRELQRLRQ--GDAAFEQLPI
RKIKAD-GIRRLVLLPLYPQYSISTSGSSFKLLDQIWA--RDPSLKAIER
GQIKEY-NPSEIILLPLYPQFSSTTTGSSVKNFLONID-=—---- IDIPI
CQIKEY-NPSEIILLPLYPQFSSTTTGSSVKNFLONID————--- IDIPI
GQIKKY-NPSEIILLPLYSQFSSTTTGSSVKNFLONLD-=—---- IDIPI
ESVKQF-DPDEVILLPLYPQYSTTTTLSSIENWQKNAK--RY--GLKCNT
RQVAAF-APDQVVLLPLYPQFSTTTTGSSLKAWKKTYK===—=-- GSGVQ

SELLKE-GINEVILLPLYPQYSKTTTGSAFNEFERSKK--ALK-ADHIKV
EEMERD-GLERAIAFTQYPQYSCSTTGSSLNATYRYYN--QVGRKPTMKW
EEMERD-GLERAIAFTQYPQYSCSTTGSSLNATYRYYN--EVGQKPTMKW
EEMERD-GLERAVAFTQYPQYSCSTTGSSLNAIYRYYN--EVGRKPTMKW
EEMEDD-GIERAIAFTQYPQYSCSTTGSSLNATYRYYN--KKGKKPKMKW
EEMERD-GVERAIAFTQYPQYSCSTTGSSLNATYRYYN--AKGTQPKMKW
AEI1EKD-KPERVVLFSQYPQYSCATSGSSFNS IFTHYR--SNNLPSD IKW
DELKKA-NVSRAVAFSQYPQWSCATSGASLNELRRKL I --EKGMEKDFEW
KQMLKD-GVKKAVAFSQYPHFSYSTTGSS INELWRQ IK--ALDSERSISW
DYLLSK-GVERLVALSLYPHYSKATTGSSLTQLHKTLK--KKN--1SLPL
AAIRRE-GISRVIALSLYPHYSRATTGSSVNELKRVLS--QSG--VQFQM
QDLALK-EIESLVFFSMYPQYSSTTTLSSFNDAFNALK--SLET-FRPKV

244
269
263
255
236
156
156
157
156
156
156
156
156
152
152
152
153
153
148
221
218
214
200
208
181
186
193
155
152
168



sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp | Q87RH3 |HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp | Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp | Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 | HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 |HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp | Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
spQ92M52 |HEMH_RHIME
sp|Q93TG2 | HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 | HEMH_BRAJA
sp|QBNBF3 |HEMH_RHOPA
sp Q59735 | HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp|Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 | HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp | Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI

QDLALK-EVESLVFFSMYPQYSSTTTLSSFNDAFNALK--SLET-FRPKV
RELAQK-EIEEVTLFSLYPQYSTTTTLSSI-EEFHKQC--ALLS-YFPKT
EDIKTQ-GIQSVVLFSLYPQFSYSTIASSLIDAKAALQ--KLA--FTPTL
QKYTLN-ASDE I I LFPLYPHHSCTTVTSSLEVLQNE 1S—-KQK-- 1QAKV
NKLQAQ-GVDE I CVLPLYPQYSGTTTGAAYDALAHALR--KVAV--VPSI
NKLQAQ-GVDE I CVLPLYPQYSGTTTGAAYDALAHALR--KVAV--VPSI
RKLQQQ-GVEQIVVLPLYPQYSATTTAAVFDGLAKALR--QLPV--VPEL
EALIAQ-GVEEVIVLPLYPQYSGTTTAAVSDG I TKAFK--QLPV--MPAF
AELKQQ-GCNKVLVLPLYPQYSGTTTAAVFDR I AKELK--QQPH-- I PEL
AKLKAQ-GAER IVVLPLYPQYSCSTVASVFDAVAHYLT--RVRD-- I PEL
DELLAE-HVDHIVVLPLYPQFSCSTVGAVWDELARILA--RKRS--1PGI
DELLAE-HVDHIVVLPLYPQFSCSTVGAVWDELARILA--RKRS--1PGI
DELLAE-HVDHIVVLPLYPQYSCSTVGAVWDELARILA--RKRS--1PGI
DELLAE-HVDHIVVLPLYPQFSCSTVGAVWDELARILA--RKRS--1PGI
DELLAS-DVDHIVVLPLYPQYSCSTVGAVWDELGRILA--RKRR--1PGI
DELLAS-DVDHIVVLPLYPQYSCSTVGAVWDELGRILA--RKRR--1PGI
EKLLAQ-GVTNLVILPLYPQYSCSTSAAVWDAVARVLK--GYRR--LPSI
EKLLAQ-GVTNLVILPLYPQYSCSTSAAVWDAVARVLK--GYRR--LPSI
DKLLAQ-GVTKLVVLPLYPQYSCSTSAAVWDAVARILK--GYRR--LPSI
DKLLAQ-GVTQLVVLPMYPQYSCSTTAAVWDGLAAQLR--DNRQ--LPAI
DNLLKQ-NVEQL IVLPLYPQYSGSSSAAVFDGVSLVLQ--KYRT--1PGM
KNLLKN-QVERI IVLPLYPQYSSSTTGAVFDAFANALK--EERG--LLPF
QRLSTQ-QVDNL IVFPLYPQYSSSTTGAVFDAFAQVLK--TQRG--VLPF
DNLIEQ-KVDK I IVLPLYPQYSSTTTAPVFDVFAQALK--RHRH--1VPF
DEFLKE-KVAKMIVLPLFPQYSSTTTAAIFDAFAQSLK--KKKD--1PPF
KKMIK1YNVNKL I ILPMYPQYSCTTTASVLDSVCEVIK--KYRN--1PSI
REMHKQ-G I DKLVVLPLYPQYAAPTTGSAFDAI AKELS--QWRY--LPSL
KDLAAS-PQEHV I LLPLFPQYSATSTAPLYDAFANWIP--KQRH--LPGL
TALRER-GCDH I LAVPLYPQYAASTTATVVDAVTRHAG--RLRD--QPAL
TALRER-GCDH I LAVPLYPQYAASTTATVVDAVTRHAG--RLRD--QPAL
TALRER-GCDH I LAVPLYPQYAASTTATVVDAVTRHAG--RLRD--QPAL
AQLKRA-GAERVLLLPMYPQYSSSTTATAFDAAFAALG--RMRN--QPEV
AQLKRA-GAERVLLLPMYPQYSSSTTATAFDAAFAALG--RMRN--QPEV
QTLRKQ-GVERILVLPMYPQYSGTTTATAFDEVFRVMG--QMRN--QPEL
GKMREQ-GVERLLLLPLYPQYAASSSATALDEAFRVLS--RLRN--MPEV
QQMKVQ-GCDR I LVLPLFPQYAASSTGCVLDGVFSELR--KMRN-~1PDI
SELKAQ-GAGRLLV IPMYPQYAASSSGAAVDKVCEQLL--LQRN--QMSV
SELKAQ-GAGRLLV IPMYPQYAASSSGAAVDKVCEQLL--LQRN--QMSV
DRLRAR-GIKRIVVLPLYPQYSTTTTAS 1QD-VVDAWR--TSAP--E 1AV
DGLRAR-GIKRIVVLPLYPQYSTTTTAS1QD-VVDAWR--PSAP--EIAV
DALQAQ-QVRRIVILPLYPQYSTTTTASVQD-VVEAWC--KRTP--QVQV
DALQAQ-QVRRIVILPLYPQYSTTTTASVQD-VVEAWC--KRTP--QVQV
EELRNR--VET IVWLPLYPQYSAATTGSAFDAVCDTLK--TWRH--1PSL
DALKEQ-GCEK I LLFPLYPQYAASTTATVNDKAFEHLM--KLRW--QPAI
EALQKA-GCERILVFPLYPQYAAATTATVNDKAFEALL--KMRW--QPAL
DRLLQQ-GCERIVIFPLYPQYSATTTATVNDKFFEALM--KKRF--MPAI
ERLVAQ-GCDRILSFPLYPQYSATTTATANDQLFRALM--KLRR--APAI
DAL IAE-GCDRILAVPLYPQYSASTSATVCDEVFRVLA--RLRA--QPTL
EALVAK-GCTRLLVVPLYPQYSAATSATVCDQAFRVLR--ELRA--QPTL
DDMLAQ-GCER I LFLPLYPQYAGATSATANDQFFRALM--QVKR--QPAA
EKLIAF-RCRRILLAPLYPQYSAASTATVQDEAYRYLQ--KIRW--QPNL

DTLLSK-EIEELNVIPMYPQYSGTTVGSVFDSVMNYF1--KSDR--1VDI
AEMKES-GVEEITVLPLYPQYSLTTVEPVIQQVKKIDD--K-====—-~ 1
EELRGW-GVRRLLVLPLFPQYSSTTTAAVWSKVQKALD--GWRD--LPEQ
KAMVAD-GCEKP I ILPLFPQYTQSTHGGIHRQVEATGL--P-==——--- H

TRLAGQ-G I SKVTLAPLYPQFADSTVTTVIEEARRVVR--DKQL--DLQF
TRLSEQ-GFKKVTLAPLYPQFADSTVTTVIEEAKRVVR--AKSL--KMQF
ARLAAQ-GVRKVTLAPLYPQFADSTVTTVIEQAKQTVS--EHQL--PLQM
LDLARR-GIRRVTLAPLYPQFADSTTTTAEQEVRRV I A--~AHRL--GLEV
KDLQQA-GVDE I LVAPMFPQYAEATNGSSFKLAERMAK - -KLHL--TAPL
KKLQEA-QCRQL IVLPLFPQYSTSTTASALEEVR-——--- AKNS--FKEM
ERLKLA-NVKE IV IFPLFPQYASATTGSVHQEVMKHLQ--QWQN--1PTL
KELPHG---RSLVVLPLFPHYAMSSYETAVEHCKAE IR--RLCP--NLSF
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sp|Q824K8 |HEMH_CHLCV
sp1Q9Z7V1 |HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO |HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HMO7 |HEMH1_BACHK
sp | Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 |HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp | Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_L1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp | Q6GFM4 |HEMH_STAAR
sp|Q8CNS1 |HEMH_STAEP
sp|Q81TU9 |[HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD
sp|QSWHT 1 |HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|QORVI8 |HEMH_DEIRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2 | HEMH_TROWT
sp |QBAHF2 |HEMH_LEIXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX

KTLGDF----P1VGVPLFPHFTYAVTGSIVRFIHNQLP--LLNI--S

RTLHTR----HVIGIPLFPHFTYSVTGS IVRFFMKHVP--EIP1--S-—-
RESAG----- DIIGIPLFPHYTFAVTGSI IRFFLERIP--EKPM--A

QESQG---—- SIVGIPLFPHYTFAVTGSI IRFFLQHLP--EKPI--S-—-
FGKPNQ----DTVYLPLYPQFSRSTVLSTLAILETKFG--ECPV--GS-G
KEMHND-GI1QDAITALVLAPHYSTFSVKSYVGRAQEEAE--—-KLGN-LTI
KEMHND-GIQDAITALVLAPHYSTFSVKSYVGRAQEEAE—----KLGN-LTI
KEMHND-GIQDAITALVLAPHYSTFSVKSYVGRAQEEAE—----KLGN-LTI
KDMHND-GIQDAITALVLAPHYSTFSVKSYVGRAQEEAE—----KLGN-LTI
KDMHND-GIQDAITALVLAPHYSTFSVKSYVGRAQEEAE—----KLGN-LTI
AEMHKD-GITEAVSIVLAPHFSTFSVQSYNKRAKEEAE----KLGG-LTI
EEMAKD-GIKEAISLVLAPHYSTFSVKSYNKRANETAE----KYG--1QL
EAMHKD-GIEEAISIVLAPHYSSFSVEAYNKRAKDAAD----KLGG-LRI
EAMHKD-GIEEAISIVLAPHYSSFSVEAYNKRAKEAAD----KLGG-PRI
EAMHKD-GIEEAISIVLAPHYSSFSVEAYNKRAKDAAD----KLGG-1HI
EQMHND-GITEAITVVLAPHYSSFSVGSYDKRADEEAA----KYG--1QL
EQMHND-GITEAITVVLAPHYSSFSVGSYDKRADEEAA----KYG--1QL
EQMHND-GITEAITVVLAPHYSSFSVGSYDKRADEEAA----KYG--1QL
EQMHND-GITEAITVVLAPHYSSFSVGSYDKRADEEAA----KYG--1QL
EQMHKD-GITEAITVVLAPHYSSFSVGSYDKRADEEAA----KYG--1QL
EQMHND-GIKEAVTVVLAPHYSSFSVGSYDQRAQEKAD----EYG--1QL
EEMKRD-GIEQAISIVLAPHYSTFSIKAYNERAIRLSE----E1GG-PVI
EEMKRD-GIEQAISIVLAPHYSTFSIKAYNERAIRLSE----EI1GG-PVI
EEMKRD-GIEQAISIVLAPHYSTFSIKAYNERAIRLSE----E1GG-PVI
EEMKRD-GIEQAISIVLAPHYSTFSIKAYNDRAIRLSE----EI1GG-PVI
EEMKRN-GIEQTISIVLAPHYSTFSIKAYNDRAIRLSK----E1GG-PVI
EQMKED-GVQEAVSIVLAPHFSTFSVKSYNGRAHEESK----K1GG-PRI
QKMKND-GIETAVSIVLAPHFSTFSVQSYNKRAQEEAD----RIGG-PTI
AAMHED-GVRRAVAIVAAPHYSLRSVAEYREKVDSALK----TLPEPIDF

REMLDD-GIEQAITATVLAPQYSSLSVAKYQKKIKAALE----MNHGHIDF
GQMEAD-GIEQCICLILEPHYSFYSVMGYEKFLESKQ-——=-=---—- 1QF
GQMEAD-GIEQCICLILEPHYSFYSVMGYEKFLESKQ---====—-- 1QF

EQMAAD-G I RNALVFATSAWGGYSGCRQYHED I QGGMRAHLEE I GAPEVTE
EQMADD-GVKNALVLATSAWGGYSGCRQYQED 1QGMIKHLESQGQ-SITF
EKMVRD-GVRNVAVFATSAWGGYSGCRQYDED I VRMNHHLEEKELPTLNC
KVMRDN-G I RRAAVFTTSAWSGYSSCTQYVED I ARAR---TAAGTGAPEL
TAMRDN-GVRRAAVFATSAWSGYSSCTQYVED I ARAR---RAAGRDAPEL
VTMRDD-G IRCAAVF I TSAWSGYSSCTRYVEA I ARAR---RRAGTGAPNL
AEMARD-GVTGALVFPTSAWGGYSGCRQYHED I ERAR--—-AAVGPAAPHL
TRQRDS-ACRGVHHLRLERLLQLHAVRRGHRPGAHRG-—-——-— RAGRART
REAYDR-GFRAFLTLFTSAYSCYSSCRQYRED I AHAVERAGLSGR--11V
REAYDR-GFRAFLTLFTSAYSCYSSCRQYRED I AHAVERAGLSGR--11V
TEADQR-GFTKL IAVATSAYSSYSSCRQYREDFARALRETGLEGR--1Q1
REMAAD-GRRR I LVLATSAYASYSGCRQYRENLAGALATLEAEGLEVPRV
REMVGD-GRRR I LVLATSAYASYSGCRQYRENLADALAALESEGLELPK I
RQMKAD-GKKRSLAFFTSMFSCYSGCRQYREN I 1QAR---EEVGEGAPLY
ADLQSR-GIRRVLTLVPTPYASYSGCRAYREELLAGTR- 1DDEGRPALQV

KGLG---SYDNIVAIPLFSFYSQNVKDSYLNPLESALR----RYGFSPRL
PDLK---GYDNI1VSIPLFSFFSENVKASYYKPLAEALE----KNDIRTKM
ATTKSWYQRRGYVNSMADL IEKELQTFSDPK---———————————- EVMI
STIKSWYQREGY IKSMADLMQAELKNFANPQ--—==——=—=—————- EVMI
SIIESWYQREGYVKSMADL IEKELSVFSNPE-—————————————— EVMI
TVIPSWYQREGY IKAMANL 1QSELGKFGSPN-=======—=————~ QwV1
TVIPSWYQREGY IKAMATLIEKELRTFSEPQ----——————————- KVMI
TVIPSWYKEPGYLQAMAEL IRQEIEQFPHPD-—-===—=——————~ QVHV
SLIPSWYDHPGYLQAMADL IAQELKKFPNPD——==—=—=———————— QAHI
TLIPSWYNHPGYVAAMADL IRQELDRCPNPD---———————————— EAVI
RCIRSWFDNTGY IASMAELIEQEISSCESPN---———————————— AAHI
RCVRSWFSQSGYLKSMVELISEQISLCESPD---———————=————- SAHI
RCIRSWYDHPGYVRAMAELIAEQVRLSDVPE---———————————— EAQV
RCIRSWFDHPGY IKAMAEL I AEEVRNSDDPE---———————————- KAHV

140
140
140
140
139
139
139
139
139
139
141
141
141
141
141
141
141
151
144
129
129
152
147
151
134
134
134
139
133
167
167
158
149
149
143
141
132
134

279
304
298
290
271
191
191
192
191
191
191
191



sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 | HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 |HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315 | HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO |HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp|Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3|HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp|Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp | Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 | HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 |HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp | Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 | HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 | HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp|Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp|Q9JVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO | HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp | Q8U9F7 |HEMH_AGRT5
sp|Q92M52 | HEMH_RHIME

I TINSWYSRPGY IRAMGERVREGLDKFDNPD——————————————— GVHI
KT 1CCYP IEEDF IKAHVS I IKE--KLYDKN-———————————————— FRI
KT1CCYP IEEDF IKAHVS I IKE=~KLYDKN=———————————————— FRI
KT 1CCYPLEKDF IKAHVSL IKE-~KLYDKN-———————————————— FRI
KMIHRYYDNQDF IEAHTNL IAKYYKLARK I G=—————————————— KPRV
TTVGCYPTEGGL I EAHARMIRESWEKAGSPT——————————————— NIRL
KKIEHFYDHPLY IKAWAEQIKQS—=-VEKPE-—————————————— EYHF
STIDRWPTHHLL 1 QCFADH I LKELDHFPLEKR—=——————————~— SEWI
STIDRWPTHPLL IQCFADH I LKELNHFPEEKR - = ——————————~— SEWI
STIDRWPTHPLL I QCFADH I LKELDHFPPEKR—=——————————~— REWI
STIDRWPTHPLL IQCFADH I QKELDLFPPDKR -~ ——————————~— KDWI
SVIDRWPTHPLL 1 QCFADH I QKELNMFPADKR - == —————————— GEWI
STIDRWGTHPLL IKTFAQR IRDELAKFVETKR-———————————— NDWVI
S1VDRWPLQQGL INAFAEN I EETLKTYPEDVR-———————————~— DDWI
SV IDRWPTNEGL I KAFSEN I TKKLQEFPQPVR-———————————— DKVVL
TEIPSWPKQRDY IAAIAANTKKGLATFHG———————————————— EKTEI
MYVDRFFDHPLY I DALAEK I REGLDDFHPL -~ —————==—————— AEVQV
RVIERFYADKKLNE I ILNT ILSALNNCKSQD-=—————————————— FVL
RVIERFYASKKLNK I ILNTILNTLNNRKSQD--————====—————— FVL
KE 1DRYFEDSNYNEAT IDRILEALGGDNPEE - ——————————————— FTL
YEISSYHTHPDY ISCH IER IKESLGADNPNE - ——————————————— FVL
KT 1DIFYKNELYNEMIVSHILAKKSKFDAK - ————————————————— IL
QF IRDYHDHPLY IKALAESVRQSWQVQGK -~ ——————— === === GDYL
QF IRDYHDHPLY IKALAESVRQSWQAQGK - - ——————————————— GDYL
HF IRDYHDHPLY 1QALAKSVRASWQQHGQ-~————————===———— GDLL
SFIRDYHDHPMY I EALAHSVRQYWEEHGK - === ————————————— GDYL
RFINHYFDHPDY IDALALSVTDFWAENGE - - ——————————————— PDYL
RFNKQYFAHEAY I AALAHSVKRHWKTHGQ-———————————————— AEKL
SFIRDYADNHDY INALANSVRASFAKHGE - -~ —————— === ———— PDLL
SFIRDYADNHDY INALANSVRASFAKHGE - - == ————————————— PDLL
SFIRDYADNHDY INALANSVRASFAKHGE - -~ ———————— == ———— PDLL
SFIRDYADNHDY INALANSVRASFAKHGE - - =~ ————————————— PDLL
SFIRDYADDGAY I DALAKSARESFARHGE - -~ ———————— === ——— PDLL
SFIRDYADDGAY I DALAKSARESFARHGE -~~~ ————————————— PDVL
SFIRDYAEHPAY I SALKQSVERSFAEHGQ-———————————————~— PDRL
SFIRDYAEHPAY I SALKQSVERSFAEHGQ- -~~~ ——————=————— PDRL
SFIRDYAEHPAY I SALKQSVENSFVQHGK === ————————————— PDRL
RFIRDYAEHPAY I AALKHRVEQSFAEHGE - - -~ ———————————— PDRL
HF IRSYADHPAY I SALKET IEQSFDKHGQ-—-—————————————~— PDRL
DFIHSYH IDENY INALADS IKVRLKSD -~ === === === - e o= EFL
DFIHSYHTNEDY IAALVTT IQEHFQPD————————————— o —— EFL
EFIHSYHLDENY IEALVKS IKVRLKND = -~ === === === o= EFL
DF IHHYYERPSY 1QALAQT I =—=HLQEN=————————— e EHL
IFIRDYADNINY INATTNS IKKSFNKNG I == === === ——— === PEML
HF INTYHDNPDF I AALVNS I RDDFDKHGK = === === === === ———— PQKL
T1IKDYYRHPVF IQALVSSVQRFQQQHGK———————————— o= PQKL
RFVKRFHNDPAYVEAQAGR I AEFWQAHGR - ———————————————— PQKL
RFVKRFHNDPAYVEAQAGR I AEFWQAHGR -~ ——————— === == —— PQKL
RFVKRFHNDPAYVEAQAGR I AEFWQAHGR - ———————————————— PQKL
RTVRHYADHPAY IHALAEQVRQYWAAHGRPA-——————————— FDAGDKL
RTVRHYADHPAY IHALAEQVRQYWAAHGRPA-——————————~— FDAGDKL
RLVKHFHDHPAY INALHQQVGAYWAQHGAPD - - —————————— FARGDKL
RTVRHFHDDPGY I AALAAQ I RKHWQYGQR-———————————————— PDKL
RTVRHYHDDPGY I AALAQNVRDYWEKHGQ-~————————= == === PDKL
RTVSRFYDDTGY IDAMKNH I LRYWAEHGR-———————————————— GKKL
RTVSRFYDDTGY IDAMKNH I LRYWAEHGR -~ —————— === === —— GKKL
EVIQDYCEDTGWVAAIAES IRAHWQVHGR-———————————————— SEKL
EVIQDYCEDAGWVAAIADS IRTHWQVHGR -~ ——————— === ——— SEKL
EC1QDYAEDSAWVAAVAAS I RRHWQAHGR - - = ———————— == ———— SEKL
EC1QDYAEDPAWVAAVAAS I RRHWQAHGR - === ————————————— SEKL
HF 1GDYHRSPKYLEAVAAS IRSFWQEHGR - - ——————————————— PERL
RTVPPYHDDPAY I EGLAASVKNHLATLDWE - == ————————————— PEML
RTVPPYHDDPVY IDALATS INKHLATLDWE =~ ————————————— PELV
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sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | Q6NBF3 |HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4|HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp | Q88XC3 |HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 | HEMH_PSEPK
sp | QOHVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | QBMAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp|Q824K8 |HEMH_CHLCV
sp|Q9Z7V1|HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp|Q8GCVO |HEMH_LEPBI
sp|Q81U22 |HEMHL_BACAN
sp|Q6HM97 | HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp|Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_LISMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3 |HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp | Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp|Q63EK7 | HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 | HEMH2_BACCR
sp | Q9KDK9 |HEMH_BACHD
sp | Q5WHT 1 | HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|QORVO8|HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQ04 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp | QBAHF2 |HEMH_LEIXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO

RTVPSYEAEPVY IDALARSVEKHLATLSFK--==—===—=—————— PEVI
RSVPPYYAEPVY IEALASSIERHLATLDFE--—————————————- PEVV
RVTPPYYEDEAY IEALAVSIETHLATLPFK---=—===———————— PELI
RVTPPYYRDSAY IDALATSIKSHLASLTFE--—————————————- PELI
RTVPEYFARPSY IEALASSVERVYATLDTR--======—=—————— PDVL
RSLEPYYTHPAY IQTLKKNIEDQIKALDFK---—-———————————- PDSL
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SILQPFYDQPEYLDALVASARPHLQQD--—======—————————— YDHL
SVLQPFYDQPEYVSALVESVRPHLEQP--——-—-————————————— YDHL
RVLQPFYEHPAY IEALAASARPYLEQG---——=————————————— YDHL
STLPPFYDQPVYLDALVESVRPYLQQP--——-——=—-—————————— HDHL
RRLPAFFDDASFVGTSVKLVEETLQDKE-=====—=—————————— VDHY
TVIDRFFEEPHY IDSMTTLIHENLNEFQ----—==——————————— PDYF
TFINSYPDHPGLVGAFCERAKQYDLSl ——————————— - —— YDYF
RVVQPFYAHEAY IRVLADNIRPYLTKP---——=——— === —————— FDKL
-WVSHFGNHPEF I SCMMDHILKFLQSHD--—===—=—=————— ISTHDCCL
-WIPQFGSDSKFVSLITCHIRDFLQKLG--——==—==————— ILEKECCF
-WITHFGVHPQFISCMREHIQDCLIAQG---—————=————- IVAEDCFF
-WITQFGVHPEFVSCMQQHIRDCLAAQQ--—=-=====———=—— IAVEDCYF
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HG IDSWYKEPKFIQYWVDAVKS1YSGMSDAER--—==—==————— EKAVL
HG IDSWYKEPKF IQYWVDAVKG I YSGMSDAER-———————————- EKAVL
HG IDSWYKEPKFIQYWVDAVKGI YNGMSDAER--—===—==————— EKAVL
HG IDSWYKEPKF IQYWVDAVKG I YNGMSDAER--——————————- EKAVL
HG IDSWYKEPKFIQYWVDAVKGI YNGMSDAER--—==—==————— EKAVL
TSVESWYDEPKFVTYWVDRVKETYASMPEDER--——————————— ENAML
DSVEDWYTEPGFIKFWADGIKATYAEMTEEER--—--——=————— NNSVL
KAINDWYKQPKFIQMWADR INETAKQIPADEL-———————————- LDTVL
NAINDWYKQPKFIQMWADRINETAKQIPADEL-——==——=————- LDTVL
QAINDWYKQPKFIQMWADRINETAKQIPAEEL————————————-— IDTVL
THVKHYYEQPKFIEYWTNKVNETLAQIPEEEH---—————————— KDTVL
THVKHYYEQPKFIEYWTNKVNETLAQIPEEEH---—————————- KDTVL
THVKHYYEQPKFIEYWTNKVNETLAQIPEEEH---—————————— KDTVL
THVKHYYEQPKFIEYWTNKVNETLAQIPEEEH---—————————- KDTVL
THVKHYYEQPKFIEYWTNKVNETLAQIPEEEH---—————————— KDTVL
THIKHYYQQPKFIKYWTEKINETLEQIPNQEH---—————————- DETVL
KPIDQWYDEPKFISYWADQIKETFTKIEDKE---——=————=————- KAVV
EPIDQWYDEPKFISYWADQIKETFTKIEDNE---—————=—————— KAVV
EPIDQWYDEPKFISYWADQIKETFTKIEDKE---———=———=————- KAVV
EPIEQWYDEPKFISYWADQIKETFTKIEDKE--——=—————————— KAVV
ESIEQWYDEPKFISYWADQIKETFTEIDDKE---——————-—————- KAVV
QSVESWYDEPLFIQYWVDQVNDTMAKIEDKD--—--——=—=—————- KACV
YTIESWYKEPGFLQFWKEQIENEMKKADSID-—————————————— DLCV
VWVESYEAHPGL IAAYARRLEEVIWRLKNPG--===—=———————= KAAY
AYIDNYHTEPGY I TALADRVRIGIQEFPEDER---—————————— DDVHV
LVIKDWYQEEALLNYWADEIAKILKEEVKQD--=========———= SFKV
LVIKDWYQEEALLNYWADE IAKILKEEVKQD---———=———————- SFKV
TKLRQFYDHPRFVRTMAQYVRESFDKL-—--~- Pomemme e EDLRDEARL
TKLRQFYDHPRFVSTMAQLVQDSYAKL-—-—- P DELRDEARL
LKLRQFFDHPLFIEEMSSVVFQAARELGISA-L-—-=——-- DELQLHQKV
VKLRPYFDHPLFVEMFAGAIADAAAKVPA-———————————————— GARL
VKLRPYFDHPLFVEMFADAITAAAATVRG-==—==——————————= DARL
VKLRPYFDHPLFVEMFVDAI TAAAASLPAA-———————————— LRSEARL
TKLRQYFDHPLL IEAFADAIRAALERLPAD--—=——=—————— RRDRARL
GQAAAVFRPSAVRGDVRRRDADAAAKVPAG-———————————————— ARL
DKLRQFFDHPGFVLPFIEGIQDCLEQVKERG-——-——-———- FKVSRTAI
DKLRQFFDHPGFVLPFIEGIQDCLEQVKERG---—==——-—- FKVSRTAI
DKVRQFFDHPGFVEPFIEGVKNAVEELRERAPE-—------ IHPATGVRI
DKLRHYFNHPGFVEPMTEGVLRSLAELP--——————————— EDVRPGAHI
DKLRHYFNHPGFVEPMVDGVVRSLAELP--——————————— AEVRDGAHI
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sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp | QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp| 022101 |HEMH_ORYSA
sp | Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp | Q8DGU6 |HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO |HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 | HEMH_AQUAE
sp|P22830 |HEMH_HUMAN
sp|P22315 | HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5 | HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 | HEMH_VIBVY
sp | Q9KTB6 |HEMH_VIBCH
sp|Q87RH3|HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp|Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 |HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
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CFTAHGVPKSYVEEAG-———=——————————— e = DPYKDE IQDCA
FFTAHGVPKSYVEEAG-———-————————— e = DPYKEQIEDCS
FFSAHGVPKSYVEQAG-—————————————— oo~ DPYQKE IEACT
FFSAHGVPKSYVEEAG-———-————————— e = DPYQQQIEACT
LFSAHGVPRTYVDQDG——=—————————— e ——— DPYQRQTEETV
LFSAHGLPKRI IK-AG——= == === == —— e e DPYSFQIKETV
LFSAHGLPKR I IK=AG=—=—————————m e DPYSFQIKETV
LFSAHGLPEK I IK-AG—-—=————————— e DPYSFQIKETV
LFSAHSLPLS I IK-KG=—=————— oo DPYASQVERSV
LFSAHGLPEKVIL-AG—-—=————————m o mmme oo DPYQKQVEATA
LFSAHSLPKKLIE-EG=—=————————mmmmm DPYQEQTEKTV
LFSAHSLPMSVVN-RG——= === === ——m o mmme oo DPYPQEVSATV
LFSAHSLPMSVVN-RG=—=————————m oo DPYPQEVGATV
LFSAHSLPMSVVN-RG=—= == === ——m o mmmo oo DPYPQEVGATV
LFSAHSLPMSVVN-RG=—=—— === ——m oo DPYPQEVGATV
LFSAHSLPMSVVN-RG——= === === —mm e oo DPYPQEVGATV
LFTAHSLPLKAVN-RG=—=—— === DAYPSE IGASV
VFSAHSLPMSQVA-KG--————==—mm—mmmmmmmm DPYVYE IAATS
LFSAHSLPMDVVN-TG=—=————— oo DAYPAEVAATV
VYSAHSLPTSFIE-AG--————=———————mmommm DPYVEHTKQSI
LFSAHSLPQSFID-EG-—=————————m e mmmmemme o DPYLDHIRETV
IFSVHGLPKS IVD-AG-——=—————————m oo~ DTYQQECEHHV
IFSVHGLPKSV ID-AG-——= === === ———m o= DTYQQECEHHV
IFSAHGLPQSV ID-AG-——=—————————— oo~ DPYEKEVHANI
LLSAHSLPQSRID-EG-—=-———————mmmmmmmemme o DPYQKQCEENK
IFSAHSLPQS I 1D-KG=——=————— oo~ DLYEKHVNDHV
LCSYHGIPQRYADNG———= === === ——m e DVYPLHCEMTT
LCSYHGIPQRYADNG———=—————————— e — DIYPLHCEMTT
LCSYHG IPKRYAQNG-——= === === —m e DIYPEHCLKTT
LCSYHG IPKRYADNG———=—————————— e DIYPQHCEATT
LCSYHG IPKRYADNG———= == === ——m oo DPYPQHCHATT
ILSFHGIPLRYATEG-————————— o DPYPEQCRTTA
LLSYHGIPQRYADEG-——=-———————— e e DDYPQRCRTTT
LLSYHG IPQRYADEG-———————————— e DDYPQRCRTTT
LLSYHGIPQRYADEG-——=—————————m e e DDYPQRCRTTT
LLSYHG IPQRYADEG-———————————— e DDYPQRCRTTT
LLSYHGIPQRYADEG-——--————————m e oo DDYPQRCRDTT
LLSYHG IPQRYADEG-————————————— e DDYPQRCRDTT
VMSFHG IPKRYAQLG——— === === ——m oo mmm DDYPIRCEDTS
VMSFHG I PKRYAQLG=——————————— oo DDYPIRCEDTS
VLSFHG IPKRYAQLG———————=———— oo mmm DDYPQRCEDTS
VISYHG IPVRYANEG——————————— oo DDYPQRCRATT
LLSYHGIPQRFVDTG-——=————————mm e DIYAEQCKLTT
LFSYHGIPLRYEKMG-——=————————— e DYYREHCKQTT
LFSFHGIPVRYENMG-——=—————————— e DYYREHCKQTV
LFSFHG IPKRYEQEG-——-————————————mmm e DFYRPQCEQTA
LFSFHGIPQRYVIEG-——=—————————m— oo DYYTEHCQQTA
IMSFHG IPKKY IKDG -~ === == === ——mm e = DDYLKRCNVTK
VLSYHGMPERNLHLG== == === ———— oo DPYYCFCMKTT
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sp|Q6F7NOHEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 |HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp | Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
spQ92M52 |HEMH_RHIME
sp|Q93TG2 | HEMH_BRUME
sp|Q98H61|HEMH_RHILO
sp|P28602 | HEMH_BRAJA
sp|QBNBF3 |HEMH_RHOPA
sp Q59735 | HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48 | HEMH_SYMTH
sp|Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 | HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp | Q824K8 |HEMH_CHLCV
sp|Q9Z7V1|HEMH_CHLPN
spQ9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HMO7 |HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 |HEMH_BACSU
sp|Q8ERX9 |HEMH_OCE IH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 | HEMH_L 1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp | Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD

LMSFHG I PQPYADKG-————————————m e DPYADRCRETA
VMSFHGLPRYS IELG==—————————— oo DPYYRDCLDTA
VMSFHGLPRYSIELG——————————————mmmm e DPYYRDCLDTA
VMSFHGLPRYS IELG==—————————m— oo DPYYRDCLDTA
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11 SFHGVPRKTLEMG-——————— === m oo~ DPYHCECQKTG
MLSFHGVPQKHYDLG-————= == === —m e = DPYPDECRHTA
MLSFHGVPQKHHDLG-——————— ===~ DPYPDECRHTA
MFSFHGLPQRVADAG -~ === === === —— e DPYPQQCERSA
MFSFHGLPQRVANAG-———— === === —— oo~ DPYPQQCERSA
MFSFHGLPQRVANNG -~ === === === m e = DPYPQRCQVSA
MFSFHGLPQRVANNG - ———— === —————m oo DPYPQRCQVSA
VFSFHGLPKCCIDRG==~=———==——————m e mmm DPYASQCQATA
I TSFHGIPQSYFKKG=————————— o= DPYYCHCQKTA
LASFHG IPKSYFEKG-——= == === == —mmmmmmemme = DPYYCQCQKTA
LTSYHGIPKSYSDKG-——=———————— oo DPYRQQCLETT
I TSYHG IPKPYSDKG -~ === == === mm e = DPYQAHCLETT
VASFHGMPKSYVDKG—— === === ——— oo DPYQEHCIATT
VASFHGMPQAY IDKG—— == === === —— oo mmm DPYQAQCVATV
VASYHGMPKRYHREG———————————— oo DPYHCQCQKTS
LLSYHGMPVKTRELG-——=—————————m e oo DPYYFQCQATS
VFSYHG IPMSYVKDG— === === = m oo DNYPKECTKTT
VLSYHG IPLSYVTKKK= == === = —mm oo DAYEEQCKETT
VLSYHS IPQAYTASG———————————— oo DDYAAQCESTT
IFSYHSIPTAMVRHG -~ === === == m o= DPYQRECEATT

LFSFHGLPERHLNKLNPGHSLE--GSGDCCANASPEVRTTCYRGQCFSVA
LLSFHGLPERHLHKRDPTGKHC--LKDDCCMTAPAQVVATCYRAQCLQSA
LLSFHGLPERHLKKLFPKGVKHDLRAADCCHGATAEVSSVCYRGQCLATA
LLSFHGLPERHIRKLVKDPAHD--LLAENSRNVSPEALALCYRSQCLRTA
LFSFHGLPESHVRKIP--GCLT---TEDCCFEKNACAKN-CYRAQCFATA
LFSYHGLPERHLVKSGCQLAICN--RKNNCSP ISSSNEN-CYRAQCFETS
LFSFHGLPERQIRKGDSTGKCL----TENCCQV ICSDNAFCYKAQCYRTA

ILSYHG I PRDHLDKTTRQALNLR--HPEGCCTEEDPTANVCYRYQTYRTT
LFSAHGLPMRHVNKG - === == === m oo DPYNMQCEKSF
LFSVHGLPVRY 1SQG-——=——————————— o — DPYSKQCYESF
LFSVHGLPMRHIRLG- ==~ === === — e mo— DPYAKQCQDSF
LFSVHGLPQRHIRLG-——=—————————m— oo DPYAQQCQASF
VFSAHGVPMRL IHKG== === === = —— e DRYMEEVELSV
1VSAHSLPEK I IA-MGDP———— ===~ — oo YPDQLNETA
1VSAHSLPEK I IA-MGDP =~ === === —— e e YPDQLNETA
1VSAHSLPEK I IA-MGDP———— === — oo YPDQLNETA
1VSAHSLPEK I IA-MGDP =~ == === == —— e e YPEQLHETA
1VSAHSLPEK I IA-MGDP—————— == YPDQLNETA
1VSAHSLPEK IKE-FGDP——————————— oo e YPDQLHESA
1VSAHSLPEK I LK=DGDP———— === YKHQLEETA
1VSAHSLPEK IKQ-HNDP———— === YPDQLQETA
1VSAHSLPEK IKQ-HNDP———— = — oo YPNQLQETA
1VSAHSLPEK IKQ-HNDP———— === YPDQLQETA
VVSAHSLPKGL I EKNNDP—— === — oo YPQELEHTA
VVSAHSLPKGL IEKNNDP -~ === === = m oo = YPQELEHTA
VVSAHSLPKGL I EKNNDP—— === — oo YPQELEHTA
VVSAHSLPKGL IEKNNDP -~ === === = oo = YPQELEHTA
VVSAHSLPKGL I EKNNDP— === = — oo YPQELEHTA
VVSAHSLPKGL IERNNDP -~ === === oo = YPHELHETA
IFSAHSLPEK I IA=AGDP——————— oo YVEQLQHTA
IFSAHSLPEK I IA=AGDP——————————— oo YVEQLQYTA
IFSAHSLPEK I 1A=AGDP——————————— o mmmemmm YVEQLQHTA
IFSAHSLPEK I IA=AGDP——————————— oo YVKQLQHTA
IFSAHSLPEK I IA=AGDP——————————— o mmmemmm YVEQLKHTA
IFSAHSLPEK IVD-YGDP———— === —m oo YPQQLKETA
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247
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215
215
215
216
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243
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208
205
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203
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203
203
204
203
203
203
203
203
203
203
203
203
203
202
202
202
202
202
202



sp | QSWHT 1 |HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RV98 |HEMH_DE IRA
sp|Q97R30|HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp | Q8NQAL |HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp | QBAHF2 |HEMH_LE IXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 | HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

Sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 |HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315|HEMH_MOUSE
sp|P22600 | HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 |HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp1Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 | HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp |Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3 |HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR

IFSAHSLPEK I 1Q-ANDP——————————— e YPEQLRETA
VFTAHS IPLSAVE-KGDP—————————— oo YPRQVEKTA
ILSAHSLPVRI IK-EGDP-—————————— o mmmemmm YADQLHETA
IFSAHSVP I FALD-FGDP—————— -~ YIDQIFENS
IFSAHSVP I FALD-FGDP -~~~ === ———— e e YIDQIFENS
VFTAHS IPLNSKDADGNP IDG==———————————————— SIYSRQVEESS
VFTAHS IPLTADNAAGTPEDG--————=——————————— SLYSTQVKEAS
VFTAHS I PEVANENSGRKEDG -~~~ === === ———————— PLYSRQVYEAA
VFTAHSVPVAADERLGP - ————————— oo RLYSRQVAYAA
VFTAHS IPTAADRRCGP -~ ——————— = m e NLYSRQVAYAT
VFTAHSVPVATDRRCGP - —————————————m oo ALYSRQVGYAA
VFTAHSVPVAADAAAGPPADGG -~ —————————— === ELYSRQVADAA
VFTAHSVPVAADERLGP - = === ———— oo RLYSRQVAYAA
LFSTHS I PELDAAFSGPED-————————————— AHFGKYGAYVSQHKAVV
LFSTHS IPELDAAFSGPED-————————————— AHFGKYGAYVSQHKAVY
LFSTHS IPSTDAGKSGPSGRPDS-———————-— GEPWGEGGAYAAQHLAVA
AFTTHS IPTAAADTSGPVE-—————————————— EHGDGGAYVKQHLDVA
AFCTHS IPTSAADGSGPVE-—————————————— EHGDGGAYVRQHLDVA
LFTAHS IPMGMADN - — === = —— oo CDYEKQLRESC
VFTTHS IPTAMAETSGPHG-——————————— == ——m e NAY IPQHLALI
LFDAHSLPAPDREED————————————— oo YLFWLRYST
LFDAHSLPHPENEED-————————————— e mmm YLFWLRYST
*

* =%

DL IMEELKAR-G---VLNDHKLAYQSRVGPVQWLKPYTDEVLVDLGKSG-
CLIMQELKAR-G---1GNEHTLAYQSRVGPVQWLKPYTDEVLVELGQKG-
AL IMEELKSR-G---TLNDHTLAYQSRVGPVQWLKPYTDEVLVELGQKG-
DL IMEELDKR-K---1TNAYTLAYQSRVGPVEWLKPYTEEAITELGKKG-
DLIMEELEKR-G---1TNSCTLAYQSRVGPVEWLRPYTDET I IELGQKG-

ALIMQTLNR-===—-- PNPHTLAYQSRVGPVEWLQPYTEDALKELGAQG-
RLIMRTLDR-====-- PNQYTLAYQSRVGPVEWLKPYTEEALQKLGAEG-
RLIMAALNR-==—--- PNAHVLAYQSRVGPVEWLQPYTEDV ILELAAQG-

LL 1 IDKVEKSLG---FSNSYTLSYQSRVGPEEWLKPYTEEVLEELGANG-
LLIIDELEKYLG---HTNPYTLSYQSRVGPVEWLKPYTEEVLTDLGKAK-
TLIMAELENLLG---YGNPHSLAYQSRVGPEEWIQPYTDQVIEQLGEAG-

DL IMKSLAEHMG---HSNPHTLAYQSRVGPVEWLKPYTEEALEQLGEAK-
DLVMQSLGR-==—--- PNAHSLAYQSRVGPVEWLKPYTEDT INELAQKG-
NKIVKELNIK=-==--- DLDYKITYQSRVGP IEWLKPNTEDE I E-LAGKL-
NKIVKELNIK--—--- DLDYKITYQSRVGP IEWLKPSTEYE I E-LAGKL-
QAIVKELNIK------ DLDYKITYQSRVGP IEWLKPNTEDE I E-LAGKL-
ELIVEKLAIN--—--- NLDWSICYQSKIGPVKWLEPSTESELL-RAKAD-
AAVAAHLPP-—————- QIEWTVCYQSRVGPLKWIGPSTDDE IR-RAGGE-
KLIMENFPE---——--- VEYTLAYQSKVGFGKWLEPSTDEV IRNL IKKE-
QKVMERLEYCN-----—- PYRLVWQSKVGPMPWLGPQTDESIKGLCERG-
HKVMEKLGYPN-—---—- PYRLVWQSKVGPVPWLGPQTDEAIKGLCERG-
QRVMDKLGYSN---—-——- PYRLVWQSKVGPMPWLGPQTDEAIKGLCKRG-
QRVMEKLNHSN—-===—-- PYRLVWQSKVGPMPWLVPQTDET IKGLCQRG-
QKVMERLGFSN---—--—- PYRLVWQSKVGPMAWLGPQTDESIKGLCQRG-
HMVMQELGQTN-—-—-——- PYSLAWQSKVGPLPWLAPATDDAIKGYVKQG-
QAVMKRLNYKN---———- KFVNAWQSKVGPLPWMSPATDFVIEQLGNRG-
YNIMQKLKFKN-==——-- PYRLVWQSQVGPKPWLGAQTAEIAEFLGPK--
G-AIEEITGK-——-———- RGRLCFQSKSGPVEWLEPSTPDVL IQLAQEG-
RLVMERFEGV--—---—- THHLAFQSRAGPVKWLEPSTDEMLEHLAAHQ-

SLLKELMQQKNI---PFKEVLLSYQSKLGPMKWLEPSTEEL 1E---KHR-
SLLKELMQQKNT---PFKEVLLSYQSKLGPMKWLEPSTEEL IE---KHR-
QALTKLLEERGI---TFKKITHAYQSKVGPMKWLEPSLDEVLK---LHA-

EVIQKALESEG I -——VFKK IALAYQSKVGRMKWIGPSTKET I T---KYK-
EILKEKLKDH--———- FDEFILAYQSKLGPVKWLEPNTSDVLA---NLN-
E-LLRLELGL----- DKSQIGTTYQSRFGREEWLQPYTDKTLESLPAKG-
E-LLRLELGL----- DKSQIGTTYQSRFGREEWLQPYTDKTLESLPAKG-
E-LLAQALGL----- PQDKVMMTYQSQFGKEEWLQPYTDKTMEALPRQG-
R-LLGEALGL----- SSDQIGMAYQSRFGREEWLQPYTDKTLET I TSKG-
E-KLAERLAM-—-——- PREKMSMSYQS I FGREEWLQPYTEVT I EALAQKG-

202
212
207
190
190
221
216
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221
204
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186
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351
376
370
362
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255
254
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243
246
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258
258
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sp | Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp | Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 | HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 | HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 |HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp | Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10| HEMH_BORBR
sp|Q7W515 | HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 | HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU
sp|Q9JVAS |HEMH_NE IMA
sp|Q9K097 |HEMH_NE IMB
sp | Q8PEXO |HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|QOPFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp | Q8U9F7 |HEMH_AGRT5
sp|Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | QBNBF3 |HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 |HEMH_ZYMMO
sp| Q83365 |HEMH_ENTFA
sp|Q9CFB4 |HEMH_LACLA
sp|Q67T48|HEMH_SYMTH
sp|Q88XC3 | HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp|QBMHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | QBMAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp|Q824K8 |HEMH_CHLCV
sp1Q9Z7V1 |HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp|Q8GCVO |HEMH_LEPBI
sp|Q81U22 |HEMHL_BACAN
sp | Q6HM97 | HEMH1_BACHK
sp | Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1

K-LLAQALGL----- TDGQWQVCFQSRFGKEEWLTPYADELLADLPRQG-
R-ELASALGM-—---- APEKVMMTFQSRFGREPWLMPY TDETLKMLGEKG-
R-ELASALGM-—-—-—— APEKVMMTFQSRFGREPWLMPYTDETLKMLGEKG-
R-ELASALEM----- APEKVMMTFQSRFGREPWLMPY TDETLKMLGEKG-
R-ELASALGM-—--—- VPEKVMMTFQSRFGREPWLMPY TDETLKMLGEKG-
R-ELVSALGL----- PPEKVMMTFQSRFGREPWLTPYTDETLKMLGEKG-
R-ELVSALGL----- PPEKVMMTFQSRFGREPWLTPYTDETLKMLGEKG-
R-ALRAALPL----- PAEK I IMTYQSRFGREPWLTPYTDETLKSLPSQG-
R-ALRAALPL----- PAEK 1 IMTYQSRFGREPWLTPYTDETLKSLPSQG-
R-ALRAEIAL---—- PAEQIMMTYQSRFGREPWLTPYTDETLKSLPSQG-
E-ALIAALGL----- PEGK IMMTFQSRFGREPWLTPYTDETMQGLPAQG-
R-LLKQAINY--——- PTEQVMMAYQSRFGREQWL TPYVDQTMKTLPNQG-
1-AVVNKLGL--——— TENQWRMTFQSRFGREEWLQPY TDKFLESAAAQN-
L-AVIDRLGL-———— TENQWGLSFQSRFGKEEWLQPYTDQFLAQAPSQN-
Q-AVVOQKLGL----- KKEQWRLCFQSRFGSEPWLQPYTDKFLETAAQQG-
Q-LIAVAAGL----- SEEQWQVSYQSRFGPEEWTRPYTDETL 1QLPKQG-
K-LVLSKLNF----- SRKKV IMSFQSKFGNIPWITP I TSEV 1 SFLPKKG-
R-LVAEQLGL----- SKDEFAITFQSRFGKAKWLQPYTDATMAALPSQG-
R-LVAKQLGL----- TPDDWA I SFQSRFGKQEWVKPYTDELLTTWAANG-
R-LLRERLGL----- REDEVEVTFQSRFGSARWLEPYTEPTLAELARQG-
R-LLRERLGL----- REDEVEVTFQSRFGSARWLEPYTEPTLAELARQG-
R-LLRERLGL----- REDEVEVTFQSRFGSARWLEPYTEPTLAELARQG-
A-LLMSALGL----- TTFECRVTFQSRFGKAEWLQPYTAPTLKELGAAG-
A-LLMSALGL----- TTFECRVTFQSRFGKAEWLQPYTAPTLKELGAAG-
R-LLGEALGL----- QPGQYLVTFQSRFGRAEWLQPYTAPTLEELGRVG-
R-LLAEALQL----- RPDQYV I SFQSRFGRTEWLKPYTSEVLEALGKAK-
R-LLAEALEL----- ADDRYQ I CFQSRFGFAQWLGPYTAE I LAELGKQK -
K-LLAEALEL----- TEDQYVVSFQSQFGRAKWVTPSTQDLFGKLPKQG-
K-LLAEALEL----- TEDQYVVSFQSQFGRAKWVTPSTQDLFGKLPKQG-
Q-AIVAALGL----- GADEWQMGYQSRFGAERWLQPYAEPTLWKLAEGG-
Q-AIVTALGL----- GPDAWQMGYQSRFGAERWLQPYAEPTLWALAEGG-
S-LIAAALDL----- NESEWVLGYQSRFGAERWLQPYAEPTLWALAESG-
S-LIAAALNL----- NESEWVLGYQSRFGAERWLQPYAEPTLWALAESG-
Q-GIARLLEL----- SDDEWLLTYQSRFGRAEWLRPYC IDTLRELPSQG-
R-LLREALGR----- TEKNFMI TFQSRFGPEEWLQPYTDKTVEKLASEG-
R-LLREKLGW-—---- PQDRLQVTFQSRFGPEEWLQPYTDATVERLAKEG-
R-LLRERLGL----- GEDEMRATFQSRFGPEEWLQPYTDETVKELAKNG-
R-LLREKLGW-—---- DEKKL I TTFQSRFGAQEWLQPY TDKTVEKLGKDG-
E-ALRRRLGV----- DASKLLLTFQSRFGNDEWLQPY TDKTMERLAKEG-
E-ALRERMGV----- ADDKLLLTFQSRFGFDQWLQPYTDKT I EALARKG-
R-LLRERLGW-—--—~ GPDSIDTTFQSVFGTEEWLRPYTVEHVVQLAEAG-
Q-ALSSLLDI----- P——-VITSFQSRFGSQKWFTPATDMTLKELPSKN-
K-LIMDKLG---———— DIRYYQTYQSKFGPSEWLKPATDDTLKKLPSKG-
R-LVVSKLGL----- REEEYEHTYQSKFGPEKWLEPAT I DRVAELPKEN-
D-AVRDRFP-—-————— DLK 1VMGYQSKFGNDPWLEPATDEVLRELVRTG-
KAVLAERPEL ----- PADKV I TAYQSKFGPMPWLKPYLKNELMQLVELG-
R-DFAARMGL ----- PDDKWSVAFQSRLGRAKW I EPYTEARLEALAQQG-
A-AFAKRMG I --- - PDGKWSVSFQSRLGRAKWIEPYTEARLDELAAQG-
K-AFAQSMG I -- -~ PDGKWSVSFQSRLGRDKWIEPYTETRLDELAKAG-
E-AFAERAGL----- EQGRWSVSFQSRLGRAKW I EPYTDAKLDELVQRG-
T-AIAESLNL----- APSHWSVAFQSRLGRAEWLKPATDHSLEVLAKTG-
R-LIAKKLNL----- TDQQYGVAFQSRLGRAKWIEPYTDKYL I ELSKKG-
K-AIASKLRI----- KLEQYTVCFQSRLGKETWIQPYTSDLLKDCLAKN-
A-LIREALGL----- AEEQVEQVFQSRVGHTEWLRPYL I ERLSAWPQEE -
R-AISERL-----—- PNIETHLCYQSKFGPGKWLSPSTKDLCATLKTDK-
S-AITTNF---—-—- KQSENFLCFQSKFGPGKWLSPSTAQLCQNIDTDK-
N-ALIG---——————— ESEGVLSFQSKFG I GEWLVPSTKE 1CQSLCTKK-
E-ALRG---——————— ELEGK I AFQSKFG I GKWLDPSTQEVCQSLRTKK-

K-GIADELSKFG---FNGGVHISYQSKVGPAKWTEPST 1QMISSLAKQG-

DY IARGAEVAN
DY TARGAEVAN
DY IARGAEVAN
DY IARGAEVAN

YAVGW--QSAGNTPDPWIGPDVQDLTRELNEKYG
YAVGW--QSAGNTPDPWIGPDVQDLTRELNEKYG
YAVGW--QSAGNTPDPWIGPDVQDLTRELNEKYG
YAVGW--QSAGNTPDPWIGPDVQDLTRELNEKHG
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266
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292
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290
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270
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249
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278
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sp|Q81GW5 |HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp | Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_LISMO
sp1Q929G2|HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 | HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 | HEMH2_BACCR
sp | Q9KDK9 |HEMH_BACHD
sp | Q5WHT 1 | HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RVI8 |HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | QBNH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp | QBAHF2 |HEMH_LEIXX
sp|Q82KJ6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp | QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 | HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU
sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp|Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp|Q8DGU6 | HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5G0 | HEMH_SYNPX
sp|Q7NMC7 |[HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp1Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 | HEMH_AQUAE
sp|P22830 |HEMH_HUMAN
sp|P22315 | HEMH_MOUSE

DY 1ARGAEVAN-—-——— YAVGW--QSAGNTPDPW I GPDVQDLTRELNEKHG
KLIAEGAGVSE-—--—- YAVGW--QSEGNTPDPWLGPDVQDLTRDLFEQKG
KL 1VEEADVKN-—-——— YAVGW--QSEGNTPDPWLGPDVQDLTRELYESEG
DFIFEKVVVPH-———- YALGW--QSEGKTGEPWLGPDVQDLTRELYGREK
DFIFEKVVVPH--——— YALGW--QSEGKTGEPWLGPDVQDLTRELYGREK
DL IFDKVAVPH-———- YALGW--QSEGKTGEPWLGPDVQDLTRELYGREK
LLIKEQSNIEH----- 1A1GW--QSEGNTGTPWLGPDVQDLTRDLYEKHQ
LLIKEQSNIEH----- 1A1GW--QSEGNTGTPWLGPDVQDLTRDLYEKHQ
LLIKEQSNIEH----- 1A1GW--QSEGNTGTPWLGPDVQDLTRDLYEKHQ
LLIKEQSNIEH----- 1 A1GW--QSEGNTGTPWLGPDVQDLTRDLYEKHQ
LLIKEQSNIEH----- 1A1GW--QSEGNTGTPWLGPDVQDLTRDLYEKHQ
EILKQESNI IH--——— VAEGW--QSEGNTGTPWLGPDVQDLTRDLYKEHQ
DL IAAAANIQN--——- YT 1GW--QSAGNTPDPWIGPDVQDLTRDLFEEYR
DL IAAAANIQN-———— YT 1GW--QSAGNTSDSWIGPDVQDLTRDLFEEHR
DLIAAAANIQN--——- YT 1GW--QSAGNTSDPWIGPDVQDLTRELFEEHR
DL IAAAANIQN=-———— YT 1GW--QSAGNTPDPWIGPDVQDLTRDLFEEHR
DLIAEAANIQN--——- YT 1GW--QSAGNTPDPWIGPDVQDLTKDLYEEHG
DLIAKGAGITN--=-—— YAVGW--QSEGNTPEPWLGPDVQDLTRDLYETHG
DLLADMANVPN-—-—- YE 1GW--QSEGNTPEPWLGPDVQDLTRELYAKKG
ELIAKKLALPR--——- FHVAY--QSAGRTPEPWLGPD INELLRTLKEE-G
RLVAAQAGLTD---—- EQWSWSYQSAGRSPEPWLGPQLDEHLRDLNEQ-G
KLVAEKLGLSS----- EQYTNTWQSESDIGIPWIKPDVLEYLREQTEH--
KLVAEKLGLSS----- EQYTNTWQSESDIGIPWIKPDVLEYLREQTEH--
ALIAREAGIDD----- FDVVW-QSRSGSPHVPWLEPD I VDHAVELNENNG
ALIAEAVGVSD----- FDVVW-QSRSGSPHTPWLEPD I VDHAVELNEK-G
SLVAKHLG I SQE---RYDVVW-QSASGNGQ I PWLEPD I LDYAKCQHDE-G
RLVAAAAGYAE---—- HDLVW-QSRSGPPQVRWLEPDVADHLRALAES-G
RLVAAAAGYCD---—- FDLAW-QSRSGPPQVPWLEPDVTDQLTGLAGA-G
RLVAAGAGYAD-—--—- YDLTW-QSRSGPPYVPWLAPDVGDQLMTLASA-G
RLCAAATGFAD--——- HDLVW-QSRSGPPQVPWLEPD I VDHLEDLAGR-G
RLVAAAAGYAE-—-——- HDLVW-QSRSGPPQVRWLEPDVADHLRALAES-G

EVIMSRLRVTDPDLQONYQLVY-QSRSGDPSTPWLEPD INDAIRVL--RG-
EVIMSRLRVTDPDLQNYQLVY-QSRSGDPSTPWLEPD INDAIRVL--RG-
E1VS--HEATGGT I1G-WDLVY-QSRSGPPSMPWLEPD INDRIAELPELG-
RLIADAVREETG IDHPWQLVY-QSRSGAPHIPWLEPD I CDHLQELHGAG-
RLIADAVRERTGVDHPWQLVY-QSRSGAPHIPWLEPD ICDHLEERQAAG-
RLVADACGAVD—-—---- WDLVY-QSRSGPPSQPWLEPDVLDAIAEMDDAKK
DAVMAELAALG-LRPSWELAY-QSRSGSPRTPWLEPD INDV I TRLAGEG-
YKISQILGLSR----- SDFGF-QGG—----HLGWLGPS1YDVLNRIDAS--
YKITQIMGLRS----- SDFGF-QGG----HEGWLGPS1YNVYRKAKEK--
*

VKSLLAVPVSFVSEHIETLEE IDMEYREL-ALESGVENWGRVPALGLTPS
IKSLLAVPVSFVSEHIETLEE IDMEYKHL-ALESG IQNWGRVPALNCNSS
VKSLLAVPVSFVSEHIETLEE IDMEYREL-ALESGIENWGRVPALGCTSS
VENLLAVPISFVSEHIETLEE IDVEYKEL-ALKSGIKNWGRVPALGTEPM
VKSLLAVPISFVSEHIETLEEIDVEYKEL-ALESGIKHWGRVPALGCEPT
VKDLVVVPISFVSEHIETLQEIDIEYREI-AEEAGIHNFRRVPAPNTHPV
IDDLLVVPISFVSEHIETLQEIDIEYREI-AEEAGIDNFQRVPALNTHPV
VKTLVVVPISFVSEHIETLQEIDIEYREI-AAEAGIEVFRRVPALNDHNG
VKELIVVPISFVSEHIETLQEIDIEYKKI-ALNNGI INFRRVKALDTYPL
VNDLIVVPISFVGEHIETLQEIDIEYKEI-AEKAGIVNFRRVKALNTHPT
TRDLVVVPISFVSEHIETLAELDIEYREL-ATEAGIVHFRRVPALDTYPT
TNDLVVVPISFVSEHIETLEEIDIEYREL-ATEAGVVNFRRVRALDTYPP
VRSLLAVPVSFISEHIETLQEIEIEYREV-AEAAGIHDFRRAKALNVNKT
KKDIIIVPISFVSEHVETLVELDIEYKL1-ADKYKI-QYTRIPTLGTNKI
KKDI1IVPISFVSEHVETLVELDIEYKFI-ADKYNI-QYTRIPTLGTNKI
KKDIIIVPISFVSEHVETLVELDIEYKLI-ADKYEI-QYIRIPTLGTNKI
GVPVVLSPISFVSEHSETLVELDIEYKAI-IKDG---YYFRVPTLSTDPL
DKGVMITPIAFVSEHVETLVELDHEYAEL-AEEVGAAPYLRVSALGTAPE
VKKLLVIPISFVSEHSETLYELDKQYREL-AQELGYEEFVRVPTLRTNPY
RKNILLVPIAFTSDHIETLYELDIEYSQVLAKECGVEN IRRAESLNGNPL
RKNILLVPIAFTSDHIETLYELDIEYSQVLAQKCGAENIRRAESLNGNPL

246
247
246
246
246
246
246
246
246
246
246
246
245
245
245
245
245
245
245
254
251
233
233
265
259
269
238
238
242
252
237
288
288
286
269
269
248
250
224
226

400
425
419
411
392
309
309
310
313
313
313
313
309
299
299
299
302
304
296
376
373



sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO |HEMH_DESPS
sp|Q747F5|HEMH_GEOSL
sp|Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 |HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 | HEMH_VIBVY
sp | Q9KTB6 |HEMH_VIBCH
sp|Q87RH3|HEMH_VIBPA
sp | Q6LTEO |HEMH_PHOPR
sp|Q8EFF4 |HEMH1_SHEON
sp | Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp|Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 | HEMH_SALTY
sp|Q8ZC98 |HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874|HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
sp | Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp|Q63R43 |HEMH_BURPS
sp | Q8XW32 |HEMH_RALSO
sp|Q7NV65 | HEMH_CHRVO
sp | Q82UK8 |HEMH_NITEU
sp|Q9JIVAS |HEMH_NE IMA
sp|Q9K097 |[HEMH_NE IMB
sp | Q8PEXO | HEMH_XANAC
sp | Q8P3H6 | HEMH_XANCP
sp|Q9PFUL |HEMH_XYLFA
sp|Q87B82 | HEMH_XYLFT
sp|Q607T4|HEMH_METCA
sp|Q8U9F7 |HEMH_AGRT5
sp1Q92M52 | HEMH_RHIME
sp|Q93TG2 |HEMH_BRUME
sp|Q98H61 |HEMH_RHILO
sp|P28602 |HEMH_BRAJA
sp | Q6NBF3 | HEMH_RHOPA
sp| Q59735 |HEMH_RHOCA
sp|P57779 | HEMH_ZYMMO
sp|Q833G5 |HEMH_ENTFA
sp|Q9CFB4|HEMH_LACLA
sp|Q67T48 |HEMH_SYMTH

RKNILLVPIAFTSDHIETLYELDIEYSQVLASECGLENIRRAESLNGNPL
KKNMLLVPIAFTSDHIETLYELDIEYAQVLANECGVENIRRAESLNGNPL
KKNILLVPIAFTSDHIETLYELDIEYAQVLAKECGVENIRRSESLNGNPL
LKNFILVPIAFVNEHIETLHELD IEYCDELAKEVGVEE IRRAATPNDHPL
QKNMILVPIAFTSDHIETLKEL--EDY 1EDAKQKG I TGVKRVSSINGSMT
VDGLMFIPIAFTSDHIETLHEIDLGVIGESEYK---DKFKRCESLNGNQT
VKNILMVPISFVSDHVETLYEIDILYKKQ-AKKLG-MRLTSCPSLNTQEQ
VKNLLIVPLSFVSDHIETLHEIDIEYAQE-AHKLGYSRFRRSPSLNTSPT
KSNT11YPLAFTIDNSETLYELDMQYRLM-AERLAVKEYLVCPCLNDSIE
KSHI 1 IYPLAFTIDNSETLYELDMQYRLM-AERLAVKEYLVCPCLNDSIE
KEKILLYPIAFTLDNSETDFELRIEYQEK-ATHLGITDYRVASCLNDSTR
KHKMI IFPLSFTLDNSETEYELKILYASL-AKELNVPQYRVCSCFNDNER
-DKALIYPISFCIDCSETIFELGMEY ——--- KHLSKYNYDL 1SCPNDSDE
IKSLDVITPAFSVDCLETLEEISEQGQES-FLHAGGEQYRFIPCLNDAPS
IKSLDVITPAFSVDCLETLEEISEQGQES-FLHAGGEQYRF IPCLNDAPS
IKKLDV ICPAFSVDCLETLEEIAEQNQE I -FLHSGGEAFHYVPCLNDSQS
VKKIDIMTPAFSSDCLETLEEIAGENKE I -FMEAGGEQFHY 1 PCLNDDDM
IKRLDVMCPAFSVDCLETLEEIAEQCKET-FIKAGGDVFNL IPCLNDNEA
VKSVDVICPAFATDCLETLEEISIGAKET-FLHAGGEAYHF I PCLNDDEL
VGHIQVMCPGFAADCLETLEEIAEQNREV-FLGAGGKKYEY I PALNATPE
VGHIQVMCPGFAADCLETLEEIAEQNREV-FLGAGGKKYEY IPALNATPE
VGHIQVMCPGFAADCLETLEEIAEQNREV-FLGAGGKKYEY I PALNATPE
VGHIQVMCPGFAADCLETLEEIAEQNREV-FLGAGGKKYEY IPALNATPE
TGHIQVMCPGFAADCLETLEEIAEQNRE I -FLEAGGKKYAY 1QALNATPE
TGHIQVMCPGFAADCLETLEEIAEQNRE I -FLEAGGKKYAY IPALNATPE
VKHIQLICPGFSADCLETLEEIKEQNREF-FLHAGGEKFEY I PALNDDEG
VKHIQL ICPGFSADCLETLEE IKEQNREF-FLHAGGEKFEY I PALNDDEG
VKHIQLICPGFSADCLETLEEIKEQNREV-FIHAGGEKFEY I PALNDDKG
IKHIQIMCPGFAADCLETLEE IQEQNRE I -FLHAGGEAFHY IPALNDDPL
IKHIQVLCPGFSSDCLETLEE IKQLNKEM-FLNAGGEKFEY I PALNDNAS
1QKTAVICPGFSVDCLETIEEIDEENREN-FLNNGGQSYQY I PALNVEHA
1QKMAV ICPGFAADCLETLEEIEEENKE I -FLANGG ISYRY I PALNARPE
ITKLAVICPGFSADCLETLEEIKEENKRI-FLAYGGESYHY IPALNDSPE
KKKLAV ICPGFAADCLETLEEIDITNRKH-FMAAGGQAYRY IPALNASPA
IKNIQVICPGFSSDCLETLEEIKIQNKK I -FKDNGGKKFHY IPALNYSK1
VRDVAIVCPAFSADCLETLEEIVGENGHI-FTHAGGEKFRY I PALNDNDD
IKSVQILSPAFSADCLETLEELEIQNAEL-FLEAGGTSYQY IPALNTSVE
VTEVDVVCPGFVADCLETLEE I SQECRDA-FVAAGGRQFRY IPALNDCPP
VTEVDVVCPGFVADCLETLEE ISQECRDA-FVAAGGRQFRY IPALNDCPP
VTEVDVVCPGFVADCLETLEE I SQECRDA-FVAAGGRQFRY IPALNDCPP
VRRADVFCPGFTADCLETIEEIGIEVRDE-FVHGGGKEFHR IPCLNASPA
VRRADVFCPGFTADCLETIEEIGIEVRDE-FVHGGGKEFHRIPCLNASPA
TGRVDVFCPGFPADCLETLEEIAMEGQST-FRVAGGKDFHY IPCLNDSEP
TARVDVVCPGFVGDCLETLEE IAMEGKET-FLSHGGGEFRY IPCLNEDPQ
TGRVDVVCPGFVSDCLETLEEIALEGKAI-FTEAGGGEFHY IPSLNEHPL
VTELDVFCPGFLADCLETMEE IALMGREQ-FYEAGGKSYRY IPCLNDNPD
VTELDVFCPGFLADCLETMEE IALMGREQ-FYEAGGKSYRY I PCLNDNPD
VRSFDLVCPGFATDCLETLEEVALG-FSE-TLAERGATLSY IPCLNASDA
VRSFDLVCPGFATDCLETLEEVALG-FAE-TLAERGATLSY IPCLNDSTT
IRRFDLVCPGFSVDCLETLEEVALG-FSE-TLAARGATMRY IPCLNDDPA
IRRFDLVCPGFSVDCLETLEEVALG-FSE-TLAARGATMRY I PCLNDDPA
IRHVDVVCPGFAVDCLETLEE IAIANRNE-FLGAGGKNYRY I PALNASPA
IKRIAVMNPGFVSDCLETLEEIAGEAGE I -FLHNGGEKFTHIPCLNDSTE
VKRITAVINPGFVSDCLETLEE IAGQAAES-FHHNGGEKFAH I PCLNDSPE
VKSVAVLNPGFVADCLETVDE IGNEAAEE-FLENGGENFSH I PCLNDSEE
VKSTAIVNPGFSVDCIETLDE IGREAAET-FHHAGGKNFAH I PCLNDSAE
VRRIAVVTPGFAADCLETLEEIAQENAE I -FKHNGGEQFSAIPCLNDSEP
VRKLAVVMPGFSADCLETLEE IAQENAE I -FMEHGGEEFTAIPCLNDSDA
KKNITAVISPAFSADCIETLEEINGE IREA-FEHAGGESFTYVPCLNDDDL
IRNLAVAMPGFSADCLETLEEIALQGKST-FLEAGGENFAALRCLNDSEE
IKNILIVAPGFVVDCLETIEELEHENRNY-FLENGGEVYKYVHPFNGDIE
AKKVLI1CSPAFVADCLETLFELEIENKEV-FVENGGETFDFVHPFNDSLD
HRHVAVMAPGFAADCIETLHELEVEYAEE-FVKAGGERYDYLPAANDHPL
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307
307
307
307
306
328
307
307
307
307
307
307
307
307
307
307
307
309
308
308
306
307
314
315
341
341
341
339
339
331
326
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306
306
306
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308
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328
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sp | Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 |HEMH_PSEPK
sp|QOHVD7 |HEMH_PSEAE
sp|Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI
sp | Q824K8 |HEMH_CHLCV
sp1Q9Z7V1|HEMH_CHLPN
spQ9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO|HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp | Q6HMO7 |HEMH1_BACHK
sp|Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 | HEMH1_BACCR
sp|P32396 |HEMH_BACSU
sp | Q8ERX9 |HEMH_OCE IH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 | HEMH_L 1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp|Q6GFM4 |HEMH_STAAR
sp|Q8CNS1|HEMH_STAEP
sp|Q81TU9 |HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp|Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp | Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD
sp | QSWHT1 | HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|Q9RV98 |HEMH_DE IRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp | Q8NQA1L |HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1|HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2|HEMH_TROWT
sp|QBAHF2 |HEMH_LE IXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO

sp|P42043 |HEMH1_ARATH
sp|P42044 |HEMH_CUCSA
sp|P42045 |HEMH_HORVU

KRNVLVVTPSFVVDCLETLEEDYVQNYQT-FRASGGDRFDLVPPMNKDTG
VKKLLVMCPAFVADCIETLEE IGDRGLEQ-FREAGGEELVLVPCLNDDPQ
VKKLLVMCPAFVADCIETLEEIGDRGAEQ-FKEAGGEEL ILVPCLNDDPN
VKKLLVMCPAFVADCIETLEE IGMRGSEQ-FVEAGGQELVLVPCLNDHPE
VKRLLVMCPAFVADCIETLEEIGMRGREQ-FISAGGEDLVL IPCLNDHPA
KKNITAVICPSFVADCIETLEEIGIGGQET-FHEHGGDQYYLVPCVNDNPK
IKKLMVVCPSFPVDCLETLEEIGIRAQSQ-WQRLDGETLKL IPSLNAHPQ
RKKILVFCPAFVCDCLETTCEVSIEYAEE-FKHLGGDTLHLVEGLNSHPV
TKRILIACPSFVCDCLESLEEVADHGQS I -FKKAGGADFTY IPCLNSGAN
-KHVLIVPFGFTSDHIETLYEIEKEY IAV-LIDKG-YQALRVPAIYQSSQ
-PNVIVVPFGFISDHLETLYEIERDYLPL-LRSRG-YRALRIPAIYSSPL
-RY1VVVPFGFVSDHIETLYEIDHLYVPM-LLQRG-YRVVRVPAINTSDR
-RYIVIVPFGFVSDHIETLHEIDHLYVP I -LLQKG-YRVVRIPAINASSR
-KHIAVYPI1SFVSDHIETLEEI1GEQFKDL-TWEMGGKSFVRIPALGIYPS
YTSFVYAPVGFVAEHLEVLYDNDFECKVV--TDE1GAKYYRPEMPNASDA
YTSFVYAPVGFVAEHLEVLYDNDFECKVV--TDE1GAKYYRPEMPNASDA
YTSFVYAPVGFVAEHLEVLYDNDFECKVV--TDEIGAKYYRPEMPNASDA
YTSFVYAPVGFVAEHLEVLYDNDFECKVV--TDE1GAKYYRPEMPNASDA
YTSFVYAPVGFVAEHLEVLYDNDFECKVV--TDEIGAKYYRPEMPNASDA
YQAFVYVPVGFVADHLEVLYDNDYECKVV--TDDI1GASYYRPEMPNAKPE
YKAF1YTPVGFVADHLEVLYDNDYECKVV--CDE1GASYYRPDMPNVHPE
YKHF1YTPVGFVAEHLEVLYDNDYECKVV--TDEVGATYHRPPMPNSDPE
YKHF1YTPVGFVAEHLEVLYDNDYECKVV--TDEVGAAYHRPPMPNSDPE
YKHF1YTPVGFVAEHLEVLYDNDYECKVV--TDEVGAAYHRPPMPNADPE
YKNF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGANYYRPKMPNTHPL
YKNF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGANYYRPKMPNTHPL
YKNF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGANYYRPKMPNTHPL
YKNF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGANYYRPKMPNTHPL
YKNF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGANYYRPKMPNTHPL
FKHF1YTPVGFVCEHLEVLYDNDYECKVV--CDDIGVNYYRPEMPNTHPL
YESF1YCPVGFVAEHLEVLYDNDYECKVV--TDELNAAYFRPNMPNAQST
YESFI1YCPVGFVAEHLEVLYDNDYECKVV--TDELNAAYFRPTMPNAQST
YEAF1YCPVGFVAEHLEVLYDNDYECKVV--TDELNAAYFRPNMPNAQST
YESF1YCPVGFVAEHLEVLYDNDYECRVV--TDEINAAYFRPNMPNSQSI
YESFIYCPVGFVAEHLEVLYDNDYECKVV--TDELNAKYFRPNMPNAQSA
YTSM1YCPVGFVADHLEVLYDNDYECKVV--TDELGIDYYRPEMPNAKPE
YKTFMYCPVGFVAEHLEVLYDNDYECKLV--TDELGVRYLRPPMPNADTR
YEEVAVQAVGFPADHLEVFYDLDLEAQAT--ARELGLRLLRARSLNADLD
IKKVVSIAIGFVSDHVEILFDIDIAAQEV--AHELGMTLVRPPALNTDPL
PDHY IFVPISFISEHIEVLFDNDVECYDL--CQEFGVNYHRPPMPNTDSR
PDHY 1FVPISFISEHIEVLFDNDVECYDL--CQEFGVNYHRPPMPNTDSR
QKALVVCPVGF ISDHMEV IWDLDSELMDE--ATRRGMV IERVATVGPSDE
QKALVVCPVGF I SDHMEV IWDLDSELMEE--AEKRNMVVERVATVGPTDE
VSELVVAP I GF 1 SDHMEVVWDLDHELQDL--ASDLGMS I SRAATVGHTDS
TRAVIVCP I1GFVADHIEVVWDLDEELRAQ--AESAGMLMARASTPNAQPR
INAVIVCPIGFVADHIEVVWDLDHELRLQ--AEAAGIAYARASTPNADPR
TKAVIVCP I1GFVADHIEVVWDLDHELRSQ--ADAAGVAFARAATPNADRR
VDAVVVCPVGFVSDHLEV IWDLDNEAKDK--AAELGMAFARASTPGTDPR
TRAVIVCP I1GFVADHIEVVWDLDEELRAQ--AESAGMLMARASTPNGQPR
CEAVLI1VPLGFISDHMEVLWDLDNESMQT--ARECGLFAIRTPTPGTHPL
CEAVLIVPLGFISDHMEVLWDLDNESMQT--ARECGLFAIRTPTPGTHPL
VKA1l 1VPLGFVSDHMEVLWDLDTEAMES--SEENGLLAVRVPTPGTHAK
VPAVVMAP I GFVSDHMEVLYDLDTEAKAK--AEELGLPVRRSATVGADAR
VPAVVMAP I GFVSDHMEVLYDLDTEATAK--AEELGLPVRRSATVGADPR
LESLVILPIGFVSDHMEVLFDLDEEAAQL--CRERGIKMARASAAGTHPD
VRDVICSP IGFLTDHMEVVWDLDTEAAAT--AAEHSMAFTRVATVGTLPV
—-=KITVIPISFLYDHLEILYDLDYEFRKA--VEAKGMHYRRVRMPNDSAM

——K11AVP ISFLYDHLE ILYDLDYEFRKK-—- I EEDGYSYERVPMPNDSAI
* - * -
FITDLADAVIESLPSA-——————————————— EAMSNPNAVVDSEDSE--
FISDLADAV IEALPSA-——————————————— TALAPHTSSTDADD----
FISDLADAVVEALPSA-——————————————— SAMATRKVKDTDSD----

298
324
324
326
324
323
327
325
334
295
296
290
290
326
294
294
294
294
294
295
294
294
294
294
294
294
294
294
294
294
293
293
293
293
293
293
293
302
299
281
281
313
307
317
286
286
290
300
285
336
336
334
317
317
296
298
270
272

432
455
449



sp| 004921 |HEMH2_ARATH
sp|022101 |HEMH_ORYSA
sp | Q8YQR8 |HEMH_ANASP
sp|P54225 |HEMH_SYNY3
sp | Q8DGU6 |HEMH_SYNEL
sp|Q7VD58 |HEMH_PROMA
sp|Q7V2F5 |HEMH_PROMP
sp|Q7V6C6 |HEMH_PROMM
sp|Q7U5GO0 | HEMH_SYNPX
sp|Q7NMC7 |HEMH_GLOVI
sp|Q9ZC84 |HEMH_RICPR
sp|Q68VMO |HEMH_RICTY
sp|Q92FV4 |HEMH_RICCN
sp|Q73FY6 |HEMH_WOLPM
sp|P57777 |HEMH_CAUCR
sp| 067083 |HEMH_AQUAE
sp|P22830 | HEMH_HUMAN
sp|P22315|HEMH_MOUSE
sp|P22600 |HEMH_BOVIN
sp| 042479 |HEMH_CHICK
sp| 057478 |HEMH_XENLA
sp|Q9V9S8 | HEMH_DROME
sp| 059786 | HEMH_SCHPO
sp|P16622|HEMH_YEAST
sp | Q6APBO | HEMH_DESPS
sp|Q747F5 |HEMH_GEOSL
sp1Q9ZKD4 |HEMH_HELPJ
sp|P56107 |HEMH_HELPY
sp|Q7M7P9 |HEMH_WOLSU
sp|Q7VHH1 |HEMH_HELHP
sp|Q9P 108 | HEMH_CAMJE
sp | Q8DFM2 |HEMH_VIBVU
sp|Q7MMR4 |HEMH_VIBVY
sp|Q9KTB6 |HEMH_VIBCH
sp|Q87RH3 |HEMH_VIBPA
sp|Q6LTEO |HEMH_PHOPR
sp | Q8EFF4 |HEMH1_SHEON
sp|Q8XD39 |HEMH_ECO57
sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp | Q83SE5 |HEMH_SHIFL
sp|Q8Z8T2|HEMH_SALTI
sp|P37408 |HEMH_SALTY
sp|Q8ZC98 | HEMH_YERPE
sp| Q05338 |HEMH_YERPS
sp|P43413|HEMH_YEREN
sp|Q6D7Z4 |HEMH_ERWCT
sp|Q7NOP6 | HEMH_PHOLL
sp|P43868 | HEMH_HAEIN
sp|P57874 |HEMH_PASMU
sp|Q65SV7 |HEMH_MANSM
sp | Q8CWW4 | HEMH_STRMU
sp|Q8D226 |HEMH_WIGBR
sp|Q8EBZ7 |HEMH2_SHEON
sp|Q6F7NO |HEMH_ACIAD
sp|Q7WG 10 |HEMH_BORBR
sp|Q7W515 |HEMH_BORPA
sp|Q7VVX8|HEMH_BORPE
sp|Q62HD1 |HEMH_BURMA
sp | Q63R43 |HEMH_BURPS
sp | Q8XW32 | HEMH_RALSO
sp|Q7NV65 |HEMH_CHRVO
sp|Q82UK8 |HEMH_NITEU

FISDLADAVVESLPYVGAMAVSNLEARQSLVPLGSVEELLATYDSQRREL 461
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sp|P23871|HEMH_ECOLI
sp | Q8FK83 |HEMH_ECOL6
sp | Q83SE5 |HEMH_SHIFL
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sp|Q88XC3|HEMH_LACPL
sp|P57778 | HEMH_PSEFL
sp|Q888A2 |HEMH_PSESM
sp|Q88PV4 | HEMH_PSEPK
sp|Q9HVD7 |HEMH_PSEAE
sp | Q6MHT3 |HEMH_BDEBA
sp | Q83FA4 |HEMH_COXBU
sp | Q6MAWS | HEMH_PARUW
sp|Q7MXP4 |HEMH_PORGI



sp|Q824K8 |HEMH_CHLCV
sp1Q9Z7V1 |HEMH_CHLPN
sp|Q9PJIQ6 |HEMH_CHLMU
sp| 084492 |HEMH_CHLTR
sp | Q8GCVO |HEMH_LEPBI
sp|Q81U22 |HEMH1_BACAN
sp|Q6HM97 | HEMH1_BACHK
sp | Q63ES4 |HEMH1_BACCZ
sp|Q73C98 | HEMH1_BACC1
sp|Q81GW5 |HEMH1_BACCR
sp|P32396 | HEMH_BACSU
sp | Q8ERX9 |HEMH_OCEIH
sp|Q71XF4|HEMH_LISMF
sp|Q8Y565 |HEMH_L1SMO
sp1Q929G2 |HEMH_LISIN
sp|P64124 |HEMH_STAAM
sp|P64125|HEMH_STAAN
sp|Q6GBA3|HEMH_STAAS
sp|P64126 |HEMH_STAAW
sp | Q6GFM4 |HEMH_STAAR
sp|Q8CNS1 |HEMH_STAEP
sp|Q81TU9 |[HEMH2_BACAN
sp | Q6HM28 | HEMH2_BACHK
sp | Q63EK7 |HEMH2_BACCZ
sp|Q73C08 |HEMH2_BACC1
sp|Q81GN7 |HEMH2_BACCR
sp | QOKDK9 | HEMH_BACHD
sp|QSWHT 1 |HEMH_BACSK
sp|Q72L32|HEMH_THET2
sp|QORVI8 |HEMH_DEIRA
sp|Q97R30 |HEMH_STRPN
sp|Q8DQO4 |HEMH_STRR6
sp|Q8FTB1 |HEMH_COREF
sp|Q8NQAL | HEMH_CORGL
sp | Q6NH66 | HEMH_CORDI
sp|Q740Y1 |HEMH_MYCPA
sp|P71765|HEMH_MYCTU
sp|Q9CBM2 | HEMH_MYCLE
sp|Q5YU18 |HEMH_NOCFA
sp| 007401 |HEMH_MYCAV
sp|Q83H94 |HEMH_TROWS
sp|Q83FJ2 | HEMH_TROWT
sp |QBAHF2 |HEMH_LEIXX
sp|Q82KJI6 |HEMH_STRAW
sp| 050533 |HEMH_STRCO
sp|Q7UFZ7 |HEMH_RHOBA
sp|P72183|HEMH_PROFR
sp|QOHLB8 |HEMH_THEAC
sp|Q978U9 |HEMH_THEVO
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Supplemental data Figure 2.  Standard
curves for determination of apparent
extincition coefficients of protoporphyrin IX
and metallated porphyrins in ferrochelatase
reaction buffer.  The apparent extinction
coefficients were: zinc protoporphyrin X
(triangles); 149,000 L/(molcm) at 417 nm,
protoporphyrin  IX  (filled circles); 107,000
L/(mol.cm) at 407 nm, protoporphyrin IX (circles);
80,500 L/(molcm) at 417 nm, cobalt protoporphyrin
IX (filled triangles); 75,400 L/(mol.cm) at 407 nm,
copper  protoporphyrin  IX  (squares); 62,600
L/(mol.cm) at 417 nm, iron protoporphyrin IX (filled
triangles); 41,500 L/(molcm) at 407 nm, and nickel
protoporphyrin  IX  (filled squares); 41,900
L/(molcm) at 417 nm. Data were collected at 30°C.



Supplemental data Figure 3. Spectral characterization of transition metal ion insertion
into protoporphyrin IX catalyzed by ferrochelatase. 0.1 pM yeast ferrochelatase was
incubated with 5 uM protoporphyrin IX and 10 uM of the indicated divalent transition metal (as
the chloride salt) at 30°C in ferrochelatase reaction buffer. Spectra were recorded at regular
intervals until the reaction reached completion. Arrows indicate the direction of spectral changes
during the transformation of protoporphyrin IX into each of the various metalloporphyrins.
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