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—————— MSDHYK--LVLSNPQGLHITYRQLLGN----KASIIFFGGFNSNMOGTKATALY
MLRQSCVGAVVGEEKRLELGNSSYISYMQTTVQS---PVSVVFFGGFMSDMHGTKAQHLF
—————— MNIAFN-VOKLLLSNNNYIAYSKINSKTONELPGIIFFSGFNSNMOGTKARNLT

—————— MOTKYL------DTSHGRIAYQTFDNNP---EVGVLFMTGLASDMSGRKSERLR
—————— MHKLYN------KTQODKFIVYDNYRIINTN-IPSVIFLHGLMSSMKSTKAIYLI
——————— MDYCK----LFGESGKYIAYRKLOGR----RTSIVFFGGFASNMNGTKATAIY
——————— MNYCK----LLDGSNGHIAYRKLOGK----KASIVFFSGFASNMDGTKATAVY
—————— MTDYSPSFLVLDHNNNHKIAYROLKKNSN--LPSILLLGGFGSNMYGEKATALY
—————— MHKLYN------KTQDKFIVYDNYRIINTN-IPSVIFLHGLMSSMQOSTKAIYLI
—————— MHKIYT------LDDGRFIAYRQHKSQKNS-LINIIFLHGMMSNMSGKKSSYLY
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DYCKSHNLGLILFDYLGHGQSDGQFTDYNISDWYKNCIEIITQLTPTNRPKIIIGSSMGA
EYCKSHGVHCTVFDYFGHGSSSGEFQECTISDWYASCVSVVESL--TSAPLVIVGSSMGG
EYCONNNYNFIKFDYLGHGLSSGIFHECTIGIWLENCLSIIDNL--TTDKHIFIGSSMGG
SFCENNQVAFTRFDYFGHGRSEGSFLHGNISKWTENALEVLERV--TTGKQILVGSSMSG
DYCKKNNYNFIVFDNFGHGNASGQFEDQTISDWLEGVSLILDKL--IDKEAILVGSSMGG
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NYCNKHNLNLTVFDYLGHGHSSGNFTDYTIGDWYKNCISVIESL--TNGPQIIIGSSMGG
DYCKKNNYNFIVFDNFGHGNAYGQFEDQTISDWLEGVALILDKL--IETEAILIGSSMGG
QOLCQEEDLNFLAFDNYGHGNSSGRFIDQTIESWFDATRAIMYHTS-NNFKNIIVGSSLGG
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WLMLLTALSHGRRVRGLVGMAPAPDFTESL---DLSESQRAEMMRTGKTIK--NTDNC--
WLALLASILRPEKVAGIICIAAAPDFTENLIWNTLSLEEKNKLOTQGIIKL--SSNYCEG
WMMFKIAEKHPEKVKGLVGIAAAPDFTED-FLEGLTHETKQALEKNGYFTF--TRNRDE-
WLALLAALRFPDKIKGLVCVAPAPDFTEN-IWQONISLNDONKMOKEGILEV--SGKNCEH
WLMLLTALQIPERIAALIGVSSAPDFTEDLIFKQLSGKQKEELDSKGVVDF--TSGRC--
WLMLLTALQFPEKIAALIGISSAPDFTEDLIFKQLSGKQKEELGSKGVIDF--TSEHC--
WLMLLIAQSYPHKVISLLGLAPAPDFTENLIFNKLTQEQKDCLHTNNQIIF--TFNKYED
WLALLAALRFPDKIKCLICVAPALDFTEN-IWQONISLNDONKMKKEGIIEV--SSENCQH
WLAMLAAIKNEIEISGVVALAPAIDFTETLIWNKLTEKNKNSMIHTGYIELGGTGNTCNN

* kkk*k . .

*3 2 H : HE I Se o o H . .

Asp
YSYVITRNLIEDGRKHLLLNQESINITCPITLIHGMNDDTVPYQTSITVAEKIKSDNVNL
-SYVITKKLIDDGKAHLLMNKREIAVECPMVLIHGMDDTVVPYQVSLEIAGKVKSGDVRV
-EYEISLKLIEEAREHLILNK-PLDIKCPIYLLHGMADKDVPYNFSLDLVNSISSODITV
-KLVITKTLLDDGKKNLILTQ-RIKVPCPVVLLHGLADDIVSYRKSIELAELIESSPVEV
-KYPISYKLIEDAKKHLLLTKKQIDINTPLHIIHGMLDEDVPYNVSVKLLEKITSKQIVM
—AYKITKNLIEDGRKKLLLNKETIDINSPVRLLHSINDKDVPYQTSLNLAERVKSTDVEV
—AYKITKNLIEDGRKNLLLNREAIDINCPVRLLHSINDKDVPYQTSLNLAEKIKSTDVEV
RSYDITDNLIKDGRKHLLLNNDNININCPVILIHSMSDLVVPYSTSIHVAEKITSTNVNL
-KYPISYKLIEDAKKHLLLRKOQIEINIPVHIIHGMLDKNVPYNVSVKLLEKITSKQIVM
~KYHISYNLICNARKYLLLNKPTINIQCPIAIIHGMODQEVPYQGSIDLINKVQTHYSTL

48
57
53
45
47
45
45
52
47
47

108
115
111
103
105
103
103
110
105
106

166
168
169
159
162
159
159
168
162
166

226
227
227
217
221
218
218
228
221
225

¥ .%o .. 33 . HE g sk, ko k k kg o3 HEH :
His

HLIKSANHNLSDDTSLNIIFKYIKEAVEQSIQVK 260
HLSKSGTHRLTDEHSLGLMLESVKGLMRPSVPV- 260
KLVKDAGHGMSTKVNLYLLYNTINELITKITNK- 260
RLIKGADHSMSDPTSITVLTDTVRALI ——————— 244 U = characterized BioU
KLIKDGHHNLSREEDLKVMTNSLEEVISLSNIK- 254
HLTKSAEHNMSDSHSLKILFQOAIREFLPTV-——- 248 [ | = taxa with BioH
HLIKSAEHNMSDNHSLKILFKTIREFLPGEIYN- 251 @ = no biotin synthesis
HLIKSGNHYLRDEHSLNVTFSAIQSLLAQC-——- 258
KLIKDGNHNLSRKEDLKVIANSLEEMISNIK--- 252
KLLKYADHFLSDSVSLSHISYAIKEIINARLV-- 257
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0.2 sub./site 55 [BA099902 wCle |
D NCBI Taxon Blastp results (%ID)
taxid BioV BioG BtsA BioJ BioZ* EstN1 BioK BioU

768 Anaplasma NSS NSS NSS NSS 33 ~27; (2) NSS Present
943  Ehrlichia NSS NSS NSS NSS 33 ~27; (2) NSS Present

2021221 Rickettsiales endosymbiont of = NSS NSS NSS NSS 33 NSS NSS NSS

Trichoplax sp. H2

2602574  Ca. Aquarickettsia rohweri NSS NSS NSS NSS 33 NSS NSS NSS
1528098 Rickettsiales bacterium Ac37b NSS NSS NSS NSS 35 31; AIL65750 NSS Present

752179  Occidentia massiliensis NSS NSS NSS NSS 35 NSS NSS NSS

2163644  Ca. Deianiraea vastatrix NSS NSS 37;(1) NSS 30 NSS NSS NSS

(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 AbioH mutants (PMID: 11320134).
(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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