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Bioinformatics analysis of nitrogen fixation regulatory protein NifA
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H 0, B B4 B P NifA K B YR 2R H

>P03027 Klebsiella pneumoniae nifA

>A0AOB7G2N2 Klebsiella variicola nifA
>P30667 Azospirillum brasilense nifA
>P27713 Herbaspirillum seropedicae nifA
>P54929 Azospirillum lipoferum nifA
>P0CY94 Rhodobacter capsulatus nifA
>P09570 Azotobacter vinelandii nifA
>P56266 Klebsiella oxytoca nifA
>P12627 Azotobacter vinelandii vnfA
>P12626 Azotobacter vinelandii anfA
>P03029 Klebsiella pneumoniae ntrC
>C1DHWY7 Azotobacter vinelandii ntrC
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100 [F’03027 Klebsiella pneumoniae nifA

T 0L B B4 P NifA [ R

 habal|

100 P56266 Klebsiella oxytoca nifA

100 L ADAOB7G2N2 Klebsiella variicola nifA

P09570 Azotobacter vinelandii nifA

99

POCY 94 Rhodobacter capsulatus nifA

% P27713 Herbaspirilum seropedicae nifA

96 r P30667 Azospirillum brasilense nifA

100 [ pg4929 Azospirillum lipoferum nifA

P12627 Azotobacter vinelandii vifA

100 P12626 Azotobacter vinelandii anfA

P03029 Klebsiella pneumoniae ntrC

100 C1DHW7 Azotobacter vinelandii ntrC
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N-terminal

MQRGIAWIVDDDSS————-— IRWVLERALTGAGLSCT———-TFESGNEVLDALTTKTPDV
MSRSETVWIVDDDRS————-— IRWVLEKALQQEGMTTQ———-SFDSADGVLSRLSRQRPDV
——————————— MSSLPQYCECGLGECRTDV—-—-LPLLYEMSQIATESGDLSSIISILLRLMKRHMKVVRGMVTLYDRDSG—---SIVLHESFGLSPEEAGKG———-VYLLGEGIIGRVVETGQSI
MSDQATFEFDTDYFVEEFSHCFTGECRVKM——-LPILYKISQIITGNADLADALSIVLGVMQQHLKMQRGIVTLYDMRAE-——-TIFIHDSFGLTEEEKKRG———-IYAVGEGITGKVVETGKAI

—————————— MNATIPQRSAKQNPVELYDL--QLQALASIARTLSREQQIDELLEQVLAVLHNDLGLLHGLVTISDPEHG———--ALQIGAIHTDSEAVAQACEGVRYRSGEGVIGNVLKHGNSV
————————————— MIP-ESDPDTTVRRFDLSQQFTAMQRISVVLSRATEASKTLQEVLSVLHNDAFMQHGMICLYDSEQE-————--ILSIEALQQTGQQPLPGSTQIRYRPGEGLVGTVLAQGQSL
—————————————— MIHKSDSDTTVRRFDLSQQFTAMQRISVVLSRATEASKTLQEVLSVLHNDAFMQHGMICLYDSQQE-————--ILSIEALQQTEDQTLPGSTQIRYRPGEGLVGTVLAQGQSL
—————————————— MIHKSDSDTTVRRFDLSQQFTAMQRISVVLSRATEASKTLQEVLSVLHNDAFMQHGMICLYDSQQE-————--ILSIEALQQTENQTLPGSTQIRYRPGEGLVGTVLAQGQSL
————— MTDQQSRPASPRRRSTQSIADRLAL--—--DALYEIAKTFAAAPDPVAEVPQIFNVLSSFLDLRHGVLALLAEPGEGAGVNPYVIAATAFQRSPEAPA-——-ADVLPDAVARIVFRSGVPF
——————————— MPGAMRQSTSN————-LEL-——-LTIYEVSKILGSSLDLQQTLREVLRALAYQLQMHRGRVYLVGEDNV————-LRLVAANGLSNEAAAQI-——-EFRDGEGITGRILKTGMPA
——————————— MPGAMRQSTSN————-LEL-——-LTIYEVSKILGSSLDLQQTLREVLRALAYQLQMHRGRVYLVGEDNV————-LRLVAANGLSNEAAAQI-——-EFRDGEGITGRILKTGMPA
——————————— MATILDDRSVN————-LEL-——-VTIYEISKILGSSLDLSKTLREVLNVLSAHLETKRVLLSLMQDSGE-——--LQLVSAIGLSYEEFQSG———-RYRVGEGITGKIFQTETPI
LLSDIR———-MPGMDGLALLKQIKQRHPMLPVIIMT---AHSDLDAAVSA--YQQGAFDYLPKPFDIDEAVA-LVDRAISHYQEQQQPRNAPIN SP--TADI-

IISDIR———-MPGASGLELLAQIREHYPRLPVIIMT---AHSDLDSAVAS—-YQGGAFEYLPKPFDVDEAVS-LIKRANLHAQEQQGLEVPTIQ AN--TPEI-

VVPCIRDEPAFLNRTGSRDRDSDDANLSFICVPILR——-GRQVMGTISAERLYDN--AELLKLDVEVLSILATTTAQAVELYLVENVENVALEA-ENRRLR———-SALGERFK--PANI-
VARRLQEHPDFLGRT--RVSRNGKAKAAFFCVPIMR———AQKVLGTIAAERVYMN--PRLLKQDVELLTMIATMIAPLVELYLIENIERVRLEN-ENRRLK-———-HALKERFK--PSNI-

VLGRISADPRFLDRLALYDLE————- MPFIAVPIKNP-—-EGNTIGVLAAQ--PDCRADEHMPARTRFLEIVANLLAQTVRLVVNIEDGREAADERDELRR————~ EVRG-KYG——FENMV
VLPRVADDQRFLDRLSLYDYD————- LPFIAVPLMGP--NARPIGVLAAQ--PMARQEERLPACTRFLETVANLVAQTIRLMILPASPALSSRQPPKVERPPACSSSRG--VG—--LDNM-
VLPRVADDQRFLDRLSLYDYD————- LPFIAVPLMGP--HSRPIGVLAAH--AMARQEERLPACTRFLETVANLIAQTIRLMILPTSAAQAPQQSPRIERPRACTPSRG—-FG—-LENM—-
VLPRVADDQRFLDRLSLYDYD————- LPFIAVPLMGP--HSRPIGVLAAQ--PMARQEERLPACTRFLETVANLIAQTIRLMILPTSAAQPPQQSPRVERPRACTSSRG—-FG—-LENM—-

VSFDLVAE--FGAEAVPKRLRDAG--QTLIAVPLRDPERSHFVLGVLAAYRSHDHNRSGFSDADVRVLTMVASLLEQALRFRRRIARDRERALE-DTRRMLQTVTEQRGPAAPVSLDGI-
VVPNLAEEPLFLNRTGGREDLDEQV-ASLVGVPIKA-—-AGVVVGVLTIDRISDEGPQGHFGSDVRFLTMVANLIGQTVRLHRTVAEERRFMMR-ETFRMQK———ELRPVAAP—--INDV-
VVPNLAEEPLFLNRTGGREDLDEQV-ASLVGVPIKA-—-AGVVVGVLTIDRISDEGPQGHFGSDVRFLTMVANLIGQTVRL-—-PHVAEEPLRDAETFRMQK———ELRPIAAP--INDV-
VVRDLAQEPLFLARTSPRQSQDGEV-ISFVGVPIKA-——-AREMLGVLCVFR-DGQSPSRSVDHEVRLLTMVANLIGQTVRLYRSVAAERQQLQE-EKRQLSR——-QLQG-KYK--LDNV-
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Central domain

IGEAPAMQDVFRIIGRLSRSSISVLINGESGTGKELVAHALHRHSPRAKAPFIALNMAAIPKDLIESELFGHEKGAFTGANTVRQGRFEQADGGTLFLDEIGDMPLDVQTRLLRVLADGQ
IGEAPAMQEVFRAIGRLSHSNITVLINGESGTGKELVAHALHRHSPRAKAPFIALNMAAIPKELMESELFGHEKGAFTGAASLRRGRFEQADGGTLFLDEIGDMPADTQTRLLRVLADGE
IGNSKPMLEVYQLIERVVRTRTTVLILGESGVGKELVAGAIHYNSPAAKGPFVKFNCASLPESVIESELFGHEKGSFTGAIGLRKGRFEEAAGGTIFLDEVGEMSLTTQAKLLRVLQERS
IGNSKPMQEVYELIHKVASTKATVLILGESGVGKELVANAIHYNSPNAEAALVTSNCAPLPENLAESELFGHEKGSFTGALTMHKGCFEQADGGTIFLDEVGELSPTVQAKLVRVLQNRT
VGHTPTMRRVFDQIRRVAKWNSTVLVLGESGTGKELIASAIHYKSPRAHRPFVRLNCAALPETLLESELFGHEKGAFTGAVKQRKGRFEQADGGTLFLDEIGEISPMFQAKLLRVLQEGE
VGKSPAMRQIVEVIRQVSRWDTTVLVRGESGTGKELIANATIHHHSPRAGAAFVKFNCAALPDTLLESELFGHEKGAFTGAVRQRKGRFELADGGTLFLDEIGESSASFQAKLLRILQEGE
VGKSPAMRQIMDIIRQVSRWDTTVLVRGESGTGKELIANAIHHNSPRAAAAFVKFNCAALPDNLLESELFGHEKGAFTGAVRQRKGRFELADGGTLFLDEIGESSASFQAKLLRILQEGE
VGKSPAMRQIMDIIRQVSRWDTTVLVRGESGTGKELIANAIHHNSPRAAAAFVKFNCAALPDNLLESELFGHEKGAFTGAVRQRKGRFELADGGTLFLDEIGESSASFQAKLLRILQEGE
VGSSPAIAEVVAQIKRVASTRMPVLLRGESGTGKELFARAVHAQSPRAKGPFIRVNCAALSETLLESELFGHEKGAFTGATALKKGRFELADGGTLFLDEIGEISPAFQSKLLRVLQEGE
VCTSPNMLEVMAQVHRVAPFKSTVLIRGESGTGKELIARAIHNMSPRKDAPFIRVNCAALPESLLESELFGHEKGAFTGAQKDHKGRFELASGGTLFLDEIGDISPNFQAKLLRVLQEQE
VCTSPNMLEVMAQVHRVAPFKSTVLIRGESGTGKELIARAIHNMSPRKDAPFIRVNCAALPESLLESELFGHEKGAFTGAQKDHKGRFELASGGTLFLDEIGDISPNFQAKLLRVLQEQE
IGISKAMOEVFAOVHOSAPSRSTMLLRGESGTGKEVIARAIHYLSPRKDGPFIKVNCAALSETLLESELFGHEKGAFTGAOGERKGRFELAHGGTLFLDEIGEISPAFOAKLLRVLOERE
. LIk ckekokokyokokokluck ckIdk okok 1Dk kD 1 skkkokskokokokok I kokokok ok kR kR kokkIdokkkIkD *1.kikik i

FYRVGGYAPVKVDVRIIAATHQNLELRVQEGKFREDLFHRLNVIRVHLPPLRERREDIPRLARHFLQIAARELGVEAKQLHPETEMALTRLAWPGNVRQLENTCRWLTVMAAGQEV
FYRVGGHTPVKVDVRIIAATHQNLENLVQAGKFREDLFHRLNVIRIHIPRLSDRRADIPALTRHFLNRAAVELAVEPKTLKPETEEYLSNLPWPGNVRQLENTCRWITVMASGREV
FERVGGNTTIHVDLRVIAATNRNLAEMVADGTFAEDLYYRLNVFPITIPPLRERGSDIITLADHFVSRFSREMGIEVNRISTPRLNMLQSYQWPGNVRELENVIERAMLLSEDGVI
FERVGGSKPVKVDVRIIAATNRNLVEMVEQGTFREDLYYRLNVFPITVPPLRERGSDVIALADHFVSAFSRENGKNVKRISTPALNMLMSYHWPGNVRELENVMERAVILSDDDVI
FERVGGNQTVRVNVRIVAATNRDLESEVEKGKFREDLYYRLNVMAIRIPPLRERTADIPELAEFLLGKIGRQQGRPLT-VTDSAIRLLMSHRWPGNVRELENCLERSAIMSEDGTI
MERVGGDETLRVNVRIIAATNRHLEEEVRLGHFREDLYYRLNVMPIALPPLRERQEDIAELAHFLVRKIGQHQGRTLR-ISEGAIRLLMEYSWPGNVRELENCLERSAVMSESGLI
MERVGGDETLRVNVRIIAATNRHLEEEVRLGHFREDLYYRLNVMPIALPPLRERQEDIAELAHFLVRKIAHSQGRTLR-ISDGAIRLLMEYSWPGNVRELENCLERSAVLSESGLI
MERVGGDETLRVNVRIIAATNRHLEEEVRLGHFREDLYYRLNVMPIALPPLRERQEDIAELAHFLVRKIAHSQGRTLR-ISDGAIRLLMEYSWPGNVRELENCLERSAVLSESGLI
FERVGGAKTIKVDTRIVAATNRDLEDAVARGQFRADLYFRICVVPIVLPPLRNRKSDIKPLAQLFLDRFNKQNATNVK-FAADAFDQICRCQFPGNVRELENCVYNRAAALSDGAIV
FERVGGSKTIKTDVRLICATNLNLEEAVGHGKFRADLYFRINVVTIHLPPLRERRQDIGPLARHFVAKFAKDNGMALV-MEDEALEVLNRCTWPGNVRELENCIERAATQSRDGII
FERVGGSKTIKTDVRLICATNLNLEEAIGHGKFRADLYFRINVVTIHLPPLRERRQDIGPLARHFVAKFAKDNGMTLY-MEDEALEVLNRCTWPGNVRELENCIERAATQSRDGII
FERVGGSRSIKVDVRLVTATNRDLEKAVAKGEFRADLYYRINVVSIFIPPLRERREDIPYLVEHFLEKFRVENORAMVAMSPQAMKVMMNCYWFGNVRELENCVERTATMMRGDLI
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100 P03027 Klebsiella pneumoniae nifA

100 P56266 Klebsiella oxytoca nifA

100

I— ADADB7G2N2 Klebsiella variicola nifA

P09570 Azotobacter vinelandii nifA

99

POCY 94 Rhodobacter capsulatus nifA

96

96

P27713 Herbaspirilum seropedicae nifA

r P30667 Azospirillum brasilense nifA

100 L p54929 Azospirillum lipoferum nifA

P12627 Azotobacter vinelandii vifA

100

P12626 Azotobacter vinelandii anfA

100

P03029 Klebsiella pneumoniae ntrC

C1DHW7 Azotobacter vinelandii ntrC
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C-terminal

NtrCKpn LTQDLP SEL FETAIPDNPTQMLPDSWA
AviNtrcC HIDDLP PEL LSHAQENAPA———--SNWE
VnfAAvi HGYHLP PSL Q
AnfAAvi HSYNLP PSL

NifAAvi TRDVVSL TGV D
NifAKva DRDVILF THQ D
NifAKpn DRDVILF NHR D
NifAKox DRDVILF NHR D
NifARca LAEELACRQGACLSAELFRLQDGTSPIGGLA VGR VI TPTVRVSAPPPEP-———A
NifAAbr RTESLSCSLNLCNSSVLFQYRTLGASVGGLAPSMGPGAINRVPPGRPGGPAAANAPKTPAMPAPVPEPAGAAAARGRPARRYV--PRPLAGLRRRPAGGSGPPDPACPCPSRAPLPPQA
NifAAli RTESLSCSLNLCNSSVLFQYRTLGASVGGLAPSMGPGSVNRVPPGRPGVPAPANAPKAPAMPAPVPEPAGAGSAWPACASGCSAGPSPVCG————-— AAQPAVPVPLIPLPLPEPSAPAA
NifAHse TEVHFSCQQNKCLTKVLHE PGQ QQPVVV-—————————— VPLERISAPYGAIFAEWD
NtrCKpn TLLGQW-—-ADRALRSGHQNLLSEAQPEMERTLLTTALRHTQGHKQEAARLLGWGRNTLTRKLKELGME————————————

AviNtrC QALRQW--TDQALARGQSNLLDIVVPAFERVMIESVLKHTAGRRRDAALLLGWGRNTLTRKIKELGMNVGGSDEEDGDEG

VnfAAvi APVVGD-——-SEAPPDG——-LEARLGAIEYELIVEALKLHHGNMTEAATHLGLTARVLGLRMGKYNLNYKDYR—-——————

AnfAAvi ——=QTS----KESGTAFGLTLEEKIKAVECEMIVEALKNSSGHIGEAAKELGLARRMLGYRMERYGISYKSFSRYA————

NifAAvi NESPPL-—--AAPLP-EVNLADETLD--DRERVIAALEQAGWVOAKAAR TPRQIAYRIQTLNIHMRKI-——-——————

NifAKva RPAKAL-——-PASGPAEDSWLDNSLD——ERQRLIAALEKAGWVOAKAAR TPRQVAYRIQIMDITLPRL———————-

NifAKpn NPPKAL-—--ASSGPAEDGWLDNSLD—-ERQRLIAALEKAGWVOAKAAR TPRQVAYRIQIMDITMPRL————————

NifAKox NPPKAL-—--ASSGPAEDGWLDNSLD—-ERQRLIAALEKAGWVOAKAAR TPRQVAYRIQIMDITMPRL———————-

NifARca PAPEPA-——-PEAPPREEVPLRTKTAQLSREELLRALESAGWVOA TPRQIAYALQKFEIELRKI———————

NifAAbr PPPSPA-———-AAPPPAAEVPLDEPESGSLRDRLLWAMERTGWVOA TTRQVSYALRKYNIEIKRF———————-—

NifAAli AAPAPTSVTNAAPPPAAEVPLDEPESGSLRDRLLWAMERTGWVOA TTRQVSYALRKYNIEIKRF———————-
ﬂMEQCG”VQA

NifAHse GQGQAT-—--GAAPPTSE-—————-———- RERLI SPROQMGYALQKFNIEVKKF—==———--—
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AL (wv)- X9 AAX2 LG
helix-turn-helix DNA-binding motif

[—
oooooooo 1.79e-142 —

2. P03027 4.87e-235 T — [ |

3. P30667 1.82e-223 T — I —
4. P27713 4.08e-200 [— N I —

5. P54929 2.51e-222 [— N I —
6. POCY94 2.36e-186 T — I [

7. P09570 4.69e-218 T — T

8. P56266 4.87e-235 1 ] I ]

9. P12627 2.04e-154 — . [

10. P12626 1.31e-159 — —

11. AOAOB7G2N2  1.48e-231 T — [ |

(——
12. C1DHW? 2.09e-146 I




Hydropathy

Klebsiella pneumoniae NifAY4: G 3 17

SRR FE
Hydropathy Flot ProtScale output for user_sequence
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Download the data used to generate the domair  pownload the data used to generate the domain grapl

Pfam GAF 17 176 Pfam GAF 29 171
Pfam Sigma54 activat 212 379 Pfam Sigma54 activat 205 372
Pfam HTH 8 480 515 Pfam HTH 8 583 618
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Species/Abbrv Group Name st bl i el et (Ol o

1. P27713_Herbaspirillum_seropedicae_nifA Q K WPGNVRELE ERTAT RGD TEVH

2. P30667_Azospirillum_brasilense_nifA E E WPGNVRELE ER TQSRDG RTES

3. POCY94_Rhodobacter_capsulatus_nifA D DaQ PGNVRELE N R SDG EE

{. P54929_Azospirillum_lipoferum_nifA E E WPGNVRELEN ER TQSRDG RTES

5. P03027_Klebsiella_pneumoniae_nifA G R EYSWPGNVRELENCLERS SESG DRD

3. P09570_Azotobacter_vinelandii_nifA S R SHRWPGNVRELENCLERS SEDGT I TRD SL--=-=-=-====---
7. P56266_Klebsiella_oxytoca_nifA G R EYSWPGNVRELENCLERS SESG DRDVILF ======+--+-----
3. ADADB7G2N2_Klebsiella_variicola_nifA G R EYSWPGNVRELENCLERS SESG DRDVILF--=-=---------
). P12627_Azotobacter_vinelandii_vnfA PRLN QSYQWPGNVRELEN ER SEDG HGYHLP-------------
10. P12626_Azotobacter_vinelandii_anfA P N SYHWPGNVRELEN ER SDDD HSYNLP---=-=-=-=-=------
11. P03029_Klebsiella_pneumoniae_ntrC ETE TR WPGNVRQLENTCRWLT GQE TADLP -= = = = == o2 == = =
12. C1DHW7_Azotobacter_vinelandii_ntrC ETEE SNLPWPGNVRQLENTCRWIT SGREVHIDDLP ---=-=====----

A DR 25 A 3 Cig 25 AR 38 B AT DY A2 iR e s, P T K
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Klebsiella pneumonia Azospirillum brasilense
Azotobacter vinelandii Herbaspirillum seropedicae
Klebsiella oxytoca Azospirillum lipoferum

Enifl, GInKE{F Rhodobacter capsulatu
GAFlEFE 2L # {55 (2-0X) TenifL

X 4 AN UK Zsensor(GInB) Xy Nl 3 J5 1211
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l‘él/‘:] g AAAAAD } +0, + N
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Fischer H M 1994, 58(3):352-86.
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