
U

U

U

U

A ------MSDHYK--LVLSNPQGLHITYRQLLGN----KASIIFFGGFNSNMQGTKATALY   48
MLRQSCVGAVVGEEKRLELGNSSYISYMQTTVQS---PVSVVFFGGFMSDMHGTKAQHLF   57
------MNIAFN-VQKLLLSNNNYIAYSKINSKTQNELPGIIFFSGFNSNMQGTKARNLT   53
------MQTKYL------DTSHGRIAYQTFDNNP---EVGVLFMTGLASDMSGRKSERLR   45
------MHKLYN------KTQDKFIVYDNYRIINTN-IPSVIFLHGLMSSMKSTKAIYLI   47
-------MDYCK----LFGESGKYIAYRKLQGR----RTSIVFFGGFASNMNGTKATAIY   45
-------MNYCK----LLDGSNGHIAYRKLQGK----KASIVFFSGFASNMDGTKATAVY   45
------MTDYSPSFLVLDHNNNHKIAYRQLKKNSN--LPSILLLGGFGSNMYGEKATALY   52
------MHKLYN------KTQDKFIVYDNYRIINTN-IPSVIFLHGLMSSMQSTKAIYLI   47
------MHKIYT------LDDGRFIAYRQHKSQKNS-LINIIFLHGMMSNMSGKKSSYLY   47
                    .   * *            .:::: *: *.* . *:  : 

DYCKSHNLGLILFDYLGHGQSDGQFTDYNISDWYKNCIEIITQLTPTNRPKIIIGSSMGA  108
EYCKSHGVHCTVFDYFGHGSSSGEFQECTISDWYASCVSVVESL--TSAPLVIVGSSMGG  115
EYCQNNNYNFIKFDYLGHGLSSGIFHECTIGIWLENCLSIIDNL--TTDKHIFIGSSMGG  111
SFCENNQVAFTRFDYFGHGRSEGSFLHGNISKWTENALEVLERV--TTGKQILVGSSMSG  103
DYCKKNNYNFIVFDNFGHGNASGQFEDQTISDWLEGVSLILDKL--IDKEAILVGSSMGG  105
KFCQENDVALVLFDYFGHGHSSGDFTDYTISDWQKNCTRVINEL--TSSKQIIIGSSMGG  103
KFCQENDIALVLFDYFGHGNSSGDFADYTISDWQKNCAKVISEL--TSNKQIIIGSSMGG  103
NYCNKHNLNLTVFDYLGHGHSSGNFTDYTIGDWYKNCISVIESL--TNGPQIIIGSSMGG  110
DYCKKNNYNFIVFDNFGHGNAYGQFEDQTISDWLEGVALILDKL--IETEAILIGSSMGG  105
QLCQEEDLNFLAFDNYGHGNSSGRFIDQTIESWFDATRAIMYHTS-NNFKNIIVGSSLGG  106
. *:.       **  *** : * *   .*  *      ::          :::***:..

WLMLLVAISHQDKVSHLISLAGAPDFTESLIFQKLNTQQKDELYKYGQITL--SQNSNNM  166
WLMLLTALSHGRRVRGLVGMAPAPDFTESL---DLSESQRAEMMRTGKTIK--NTDNC--  168
WLALLASILRPEKVAGIICIAAAPDFTENLIWNTLSLEEKNKLQTQGIIKL--SSNYCEG  169
WMMFKIAEKHPEKVKGLVGIAAAPDFTED-FLEGLTHETKQALEKNGYFTF--TRNRDE-  159
WLALLAALRFPDKIKGLVCVAPAPDFTEN-IWQNISLNDQNKMQKEGILEV--SGKNCEH  162
WLMLLTALQIPERIAALIGVSSAPDFTEDLIFKQLSGKQKEELDSKGVVDF--TSGRC--  159
WLMLLTALQFPEKIAALIGISSAPDFTEDLIFKQLSGKQKEELGSKGVIDF--TSEHC--  159
WLMLLIAQSYPHKVISLLGLAPAPDFTENLIFNKLTQEQKDCLHTNNQIIF--TFNKYED  168
WLALLAALRFPDKIKCLICVAPALDFTEN-IWQNISLNDQNKMKKEGIIEV--SSENCQH  162
WLAMLAAIKNEIEISGVVALAPAIDFTETLIWNKLTEKNKNSMIHTGYIELGGTGNTCNN  166
*: :  :      :  :: :: * ****      :. . .  :   .      .      

YSYVITRNLIEDGRKHLLLNQESINITCPITLIHGMNDDTVPYQTSITVAEKIKSDNVNL  226
-SYVITKKLIDDGKAHLLMNKREIAVECPMVLIHGMDDTVVPYQVSLEIAGKVKSGDVRV  227
-EYEISLKLIEEAREHLILNK-PLDIKCPIYLLHGMADKDVPYNFSLDLVNSISSQDITV  227
-KLVITKTLLDDGKKNLILTQ-RIKVPCPVVLLHGLADDIVSYRKSIELAELIESSPVEV  217
-KYPISYKLIEDAKKHLLLTKKQIDINTPLHIIHGMLDEDVPYNVSVKLLEKITSKQIVM  221
-AYKITKNLIEDGRKKLLLNKETIDINSPVRLLHSINDKDVPYQTSLNLAERVKSTDVEV  218
-AYKITKNLIEDGRKNLLLNREAIDINCPVRLLHSINDKDVPYQTSLNLAEKIKSTDVEV  218
RSYDITDNLIKDGRKHLLLNNDNININCPVILIHSMSDLVVPYSTSIHVAEKITSTNVNL  228
-KYPISYKLIEDAKKHLLLRKQQIEINIPVHIIHGMLDKNVPYNVSVKLLEKITSKQIVM  221
-KYHISYNLICNARKYLLLNKPTINIQCPIAIIHGMQDQEVPYQGSIDLINKVQTHYSTL  225
    *: .*: :..  *:: .  : :  *: ::*.: *  *.*  *: :   : :    :

HLIKSANHNLSDDTSLNIIFKYIKEAVEQSIQVK    260
HLSKSGTHRLTDEHSLGLMLESVKGLMRPSVPV-    260
KLVKDAGHGMSTKVNLYLLYNTINELITKITNK-    260
RLIKGADHSMSDPTSITVLTDTVRALI-------    244
KLIKDGHHNLSREEDLKVMTNSLEEVISLSNIK-    254
HLTKSAEHNMSDSHSLKILFQAIREFLPTV----    248
HLIKSAEHNMSDNHSLKILFKTIREFLPGEIYN-    251
HLIKSGNHYLRDEHSLNVTFSAIQSLLAQC----    258
KLIKDGNHNLSRKEDLKVIANSLEEMISNIK---    252
KLLKYADHFLSDSVSLSHISYAIKEIINARLV--    257
.* * . * :    .:      :   :       
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WP_051511448 Skermanella stibiiresistens

ECH0326 (characterized BioU) Ehrlichia chaffensis

AAU03813 Rickettsia typhi

XP_029675926 Formica exsecta

XP_011860388 Vollenhovia emeryi

AHX11391 Neorickettsia helminthoeca

AIL65244 Rickettsiales bacterium Ac37b

BAO99902 wCle

CAM79807 Orientia tsutsugamushi Boryong

WP_026986745 Fodinicurvata fenggangensis

KJV69137 Neoehrlichia lotoris

ACZ49562 Anaplasma centrale

KDO03679 Rickettsia buchneri

CAQ55098 wPip_Pel
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   - Anaplasmataceae
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Other Alphaproteobacteria

100.00   
 31.56 100.00   
 34.01   37.08 100.00   
 40.48   31.97   35.92 100.00   
 41.50   34.43   38.87   88.49 100.00   
 41.11   37.30   36.90   46.22   45.85 100.00   
 38.21   40.25   44.90   37.14   36.73   44.13 100.00   
 37.10   43.15   43.15   39.43   37.50   46.80   84.27 100.00   
 40.24   38.93   45.82   37.60   37.60   41.57   52.02   52.82 100.00   
 41.67   37.45   45.02   41.37   39.44   41.96   52.82   54.98   60.24 100.00
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(1) QED23496 (5-methyltetrahydropteroyltriglutamate--homocysteine S-methyltransferase); only 12% query coverage
* % similarity to FabH; BioZ is similar to FabH but was able to complement E. coli ΔbioH mutants (PMID: 11320134).
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(2)  similarity to a cohort of MhpC-like Abhydrolase 5 proteins (unrelated to BioU; E. chaffeensis Arkansas protein is ECH_0221).
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