
Chryseobacterium artocarpi UTMsjT derived from MAYHVQ

Chryseobacterium kwangjuense KJQRIT derived from LPURVQ

Riemerella columbina DSMsQtXt[T derived from ARFTVQ

Elizabethkingia miricola GTCnthT ABV.Q[Ij

Epilithonimonas hungarica CHBshVpT EFtnIjI[

Chryseobacterium bernardetii HXtjn allele h derived from CPVjj[jQ] Q copy

Chryseobacterium oleae CTjXnT EUjjt[j[

Chryseobacterium taichungense CCsTWGSQsnT AJnXjQjh

Epilithonimonas bovis H[T EFhVXXXt

Epilithonimonas vandammei FItX[T allele h derived from CPVjXQtQ] h copies

Chryseobacterium ginsenosidimutans THGsQIT GUQjnjnV

Chryseobacterium indologenes DSMsQt...T derived from FORLVQ

Chryseobacterium lactis GVQ[. derived from CPVjj[hI] I copies

Elizabethkingia meningoseptica ATCCsQjhIjT derived from CPVQXjjn

Planobacterium salipaludis JCX[VT NR QI[jjV

Chryseobacterium soldanellicola DSMsQ.V.hT derived from FNKLVQ

Chryseobacterium polytrichastri DSMshtn[[T derived from FRAVVQ

Chryseobacterium taichungense DSMsQ.XIjT derived from FOBVVQ

Chryseobacterium gallinarum DSMsh.thhT allele h derived from CPVV[[hn] h copies

Kaistella yonginensis HMDQVXjT GQhI[.Xh

Kaistella koreensis Chj.V.T AFjXXQ.[

Planobacterium taklimakanense F[hI. derived from CPVjXQ.j] h copies

Weeksella virosa DSMsQt[hhT allele Q derived from NC VQIQXX] Q copy

Daejeonia ginsenosidivorans NPIT KT[IV.XI

Chryseobacterium shigense GUMsKajiT ABQ[jQVQ

Epilithonimonas vandammei FItX[T allele Q derived from CPVjXQtQ] Q copy

Epilithonimonas caeni DSMsQ..QVT derived from AUFKVQ

Riemerella anatipestifer ATCCsQQnXIT UtVQVQ

Epilithonimonas mollis DSMsQnVQtT derived from FRAMVQ] h copies

Chryseobacterium nakagawai GVVXQT JXQVVnhh

Kaistella treverensis IMMIBsLsQIQ[T FNh[.njt

Flavobacterium aquatile DSMsQQjhT AMhjVXnI

Chryseobacterium gleum CCUGsQXIIIT AMhjhnQh

Planobacterium taklimakanense NCTCsQjX[VT allele Q derived from LT[VtXtI] Q copy

Chryseobacterium oleae DSMshII.IT derived from FOVDVQ

Epilithonimonas lactis LMGshXXVQT allele Q derived from JPLYVQ] Q copy

Chryseobacterium gambrini IsQStQaT AMhjhnQV

Epilithonimonas tenax DSMsQtnQQT derived from AUAAVQ

Kaistella daneshvariae HjVVQT derived from CPVjXQIn] h copies

Chryseobacterium spO nov GVQth allele X derived from CPVjj[hh] Q copy

Chryseobacterium formosense LMGshX.hhT derived from JPRPVQ

Epilithonimonas lactis HQT EFhVXXtV

Kaistella senegalensis FFQhT allele Q derived from CYUHVQ] h copies

Chryseobacterium piscium LMGshjVn[T AMVXVXj[

Chryseobacterium massiliae CCUGsIQjh[ derived from QNVUVQ

Weeksella massiliensis FFnT derived from CCMHVQ

Chryseobacterium taiwanense TPWQ[ derived from JWTAVQ

Chryseobacterium indoltheticum GVhQQ allele h derived from CPVjj[hn] Q copy

Chryseobacterium piperi CTMT EU[[[.jI

Chryseobacterium viscerum tn.BsVnT FRn.QXht

Riemerella anatipestifer ATCCsQQnXIT derived from CPVVjjnn] j copies

Ornithobacterium rhinotracheale DSMsQI[[.T derived from GCF VVVhtIXtI] j copies

Chryseobacterium indoltheticum GVhQQ allele Q derived from CPVjj[hn] I copies

Chryseobacterium takakiae DSMshtn[nT derived from FQVOVQ

Chryseobacterium flavum KCTCsQhn..T derived from QNUEVQ

Epilithonimonas vandammei HtXtt allele h derived from CPVjXQtV] Q copy

Chryseobacterium luteum DSMsQntVIT AMXn[tV[

Chryseobacterium carnipullorum GVQnn allele j derived from CPVjj[hV] j copies

Chryseobacterium gallinarum QVVT KCX[Xt[.

Chryseobacterium bernardetii GVhh[T JXQVVnQt

Chryseobacterium taihuense THMBMQT JQhnjQQX

Elizabethkingia ursingii GXQhhT derived from CPVQtj..

Planobacterium taklimakanense NCTCsQjX[VT allele h derived from LT[VtXtI] Q copy

Kaistella haifensis GVV.[ allele X derived from CPVjj[jj] Q copy

Chryseobacterium vietnamense GIMNQOVVIT HMhQhXQI

Chryseobacterium scophthalmum DSMsQt..[T derived from FSRQVQ
Chryseobacterium scophthalmum LMGsQjVhnT AJh.QVV[

Chryseobacterium arthrosphaerae CCsVMs.T FNj[nQVQ

Chryseobacterium rhizoplanae JMsIjXT KPVjjhtQ

Chryseobacterium spO nov GVQnt allele j derived from CPVjj[Qn] I copies

Kaistella [anthropi] NFsQjttT AM[nh.nt

Chryseobacterium hispalense DSMshII.XT derived from JARQVQ

Chryseobacterium spO nov GVQth allele j derived from CPVjj[hh] Q copy

Kaistella carnis GVVnQT allele j derived from CPVjXQI[] Q copy

Chryseobacterium taiwanense BCRCsQ.XQhT DQjQn.n[

Chryseobacterium timonianum G[.hT derived from FJVDVQ

Chryseobacterium taihuense CGMCCsQOQV[XQT derived from FNHDVQ

Weeksella virosa DSMsQt[hhT NR V.XX[I

Chryseobacterium vrystaatense RshjIttT AJn.Qj[.

Chryseobacterium flavum CWsEshT EFQIXIQt

Epilithonimonas tenax EPQVIT AFX[jt[t

Chryseobacterium angstadtii KMT EU[[[.jX

Chryseobacterium carnipullorum GVQnn allele Q derived from CPVjj[hV] Q copy

Chryseobacterium joostei LMGsQnhQhT AJh.QVQV

Bergeyella zoohelcum NBRCsQtVQXT ABtnQVh[

Epilithonimonas pallida htsjSthbT AMhjhnV[

Bergeyella porcorum QjIVsVjT LNnnt.VQ

Chryseobacterium ureilyticum DSMsQnVQ.T derived from FTOLVQ

Chryseobacterium piscicola DSMshQVtnT derived from FTOJVQ

Chryseobacterium gleum ATCCsjI[QVT derived from ACKQVh

Chryseobacterium lactis GVQ[. derived from CPVjj[hI] Q copy

Elizabethkingia meningoseptica ATCCsQjhIjT AJ.VXIXV

Chryseobacterium bernardetii HXtjn allele I derived from CPVjj[jQ] Q copy

Kaistella haifensis HjnT EFhVXXIV

Elizabethkingia miricola DSMsQXI.QT derived from LSGQVQ
Elizabethkingia bruuniana GVQXtT derived from CPVQXjj.

Soonwooa buanensis DSMshhjhjT derived from FUYZVQ

Kaistella carnis GVVnQT JXQVVnQ.

Chryseobacterium defluvii BhT AJjV[jhX

Chryseobacterium bernardetii GVhh[T allele Q derived from CPVjj[jh] Q copy

Chryseobacterium chengduensis hIsQT KP[ttIXt

Chryseobacterium formosus THGsDNjOtT KMVjI[jn

Planobacterium taklimakanense HX.Ij allele Q derived from CPVjXQ.Q] Q copy

Epilithonimonas pallida DSMsQnVQIT derived from SRXhQIt.hh

Chryseobacterium profundimaris DYXtT KFXjXQQ[

Chryseobacterium lactis KCsQntXT JXQVVnhQ

Chryseobacterium oncorhynchi .VQBsVnT FNt.XXXQ

Kaistella haifensis GVV.[ allele Q derived from CPVjj[jj] Q copy

Chryseobacterium shandongense GVhV. derived from CPVjj[QI] I copies

Chryseobacterium carnipullorum F[[Xh allele h derived from CPVjj[hQ] Q copy

Weeksella virosa DSMsQt[hhT allele X derived from NC VQIQXX] Q copy

Chryseobacterium rigui CJQtT JQV.QX[.

Chryseobacterium spO nov GVQnt allele Q derived from CPVjj[Qn] Q copy

Epilithonimonas vandammei HtXtt allele X derived from CPVjXQtV] Q copy

Chryseobacterium wanjuense RhAQVshT DQhIt.h[

Cloacibacterium haliotis WBIT KChhhVh.

Chryseobacterium greenlandense UMBsjXT derived from LMAIVQ

Chryseobacterium indologenes LMGsnjj.T AMhjhnQj

Chryseobacterium chungangensis MAHs. KY[tXh.X

Chryseobacterium gregarium DSMsQ[QV[T AM..jnhV

Chryseobacterium joostei DSMsQt[h.T derived from FTNZVQ

Chryseobacterium bernardetii GVhh[T allele h derived from CPVjj[jh] Q copy

Halpernia frigidisoli DSMshtVVVT derived from FOQTVQ

Epilithonimonas arachidiradicis [QAstQhT KPh.Q[jh

Riemerella columbipharyngis DSMshXVQIT derived from FNASVQ

Chryseobacterium shandongense HIQXj derived from CPVjj[Qh] X copies

Epilithonimonas caeni NXT DQjjt.QX

Chryseobacterium defluvii DSMsQXhQ[T derived from SRXhQIthjj

Chryseobacterium arachidis DSMsh.tQ[T derived from FQUTVQ

Kaistella haifensis GVV.[ allele j derived from CPVjj[jj] Q copy

Kaistella daneshvariae HjVIt derived from RJUGVQ

Chryseobacterium jejuense JSQ.snT EFI[QjVj

Chryseobacterium rhizosphaerae KCTCshhIXnT derived from QNUFVQ

Empedobacter falsenii Wfhnh derived from JSYQVQ

Halpernia humi ECPj.T EUjtV[tt

Chryseobacterium culicis RXsQAT FNIIX[.I

Chryseobacterium oranimense HnT EFhVXXIQ

Chryseobacterium sediminis IMTsQ.XT KRjX[Xt.

Chryseobacterium glaciei IHBBsQVhQhT allele Q derived from CPVQIQ[[] Q copy

Chryseobacterium geocarposphaerae [QAsItQT derived from PGFDVQ

Chryseobacterium ginsengisoli DCYstjT JNnIh[X[

Chryseobacterium carnipullorum DSMshIInQT derived from FRCDVQ

Planobacterium taklimakanense F[hI. JXQVVnhI

Chryseobacterium angstadtii KMT derived from LFNDVQ

Chryseobacterium carnipullorum F[[Xh allele X derived from CPVjj[hQ] X copies

Chryseobacterium camelliae THGsCXsQT derived from CPVhh[nt] X copies

Soonwooa purpurea IIXT LT.Q.jXn

Chryseobacterium indoltheticum LMGsXVhIT AYXtnXXn

Kaistella antarctica LMGshX.hVT derived from JPEPVQ
Kaistella antarctica ATQVQjT AYIIjh[j

Chryseobacterium spO nov GVQth allele I derived from CPVjj[hh] j copies

Chryseobacterium greenlandense UMBsjXT FJ[jhtIh

Halpernia humi DSMshQInVT derived from FNUSVQ

Cloacibacterium rupense RhAsQtT EUInQnjX

Chryseobacterium cucumeris GSEVtT KXQXtXtj

Chryseobacterium rhizosphaerae RSBjsQT DQt.jt.V

Kaistella solincola QYBsRQhT EUIQtjIh

Chryseobacterium carnipullorum GVQnn allele h derived from CPVjj[hV] j copies

Chryseobacterium hagamense RHAhs[T DQt.jt.h

Empedobacter brevis LMGsXVQQT NR VXhX.Q

Chryseobacterium elymi KCTCshhIX.T derived from QNUHVQ

Chryseobacterium endophyticum CCsYTHhV[T KUjIn.Qt

Chryseobacterium indoltheticum DSMsQt..nT derived from FTMFVQ

Chryseobacterium polytrichastri YGXstT KCItVVQn

Chryseobacterium formosense CCsHjshT AYjQIXXj

Chryseobacterium spO nov GVQth allele Q derived from CPVjj[hh] Q copy

Kaistella jeonii DSMsQ.VXnT derived from JSYLVQ

Chryseobacterium lactis KCsQntXT derived from CPVjj[hX] I copies

Chryseobacterium daeguense KQVIT EFV.t.I[

Epilithonimonas psychrotolerans TSBYsI.T DQQ.jVQX

Kaistella haifensis DSMsQ[VItT derived from JASZVQ

Epilithonimonas hispanica VPXnT AMQI[Qnj

Chryseobacterium tructae QVnXsVnT FRn.QXh[

Weeksella virosa DSMsQt[hhT allele j derived from NC VQIQXX] h copies

Chryseobacterium arachidis [QAsI[jT HG.jnQjX

Cloacibacterium normanense DSMsQInntT derived from FNJEVQ

Chryseobacterium kwangjuense KJQRIT AYIQXVhQ

Chryseobacterium shandongense YFsjT KJtXXjQn

Kaistella palustris DSMshQI.[T derived from AULLVQ

Epilithonimonas vandammei HtXtt allele Q derived from CPVjXQtV] Q copy

Chryseobacterium spO nov GVhVQ allele h derived from CPVjj[Q.] Q copy

Chryseobacterium oncorhynchi .VQBsVnT derived from PPEIVh

Epilithonimonas zeae DSMsh.thjT derived from FSRKVQ

Chryseobacterium lineare XCVVhhT KXQnI[jj

Kaistella haifensis FXj[Q derived from RJTYVQ

Chryseobacterium camelliae THGsCXsQT JXnXj..Q

Chryseobacterium spO nov GVQnt allele h derived from CPVjj[Qn] Q copy

Kaistella jeonii ATQVX.T AYIIjh[X

Chryseobacterium soli DSMsQ[h[nT derived from JPRHVQ

Chryseobacterium spO nov GVhXV derived from RJTVVQ

Chryseobacterium aquaticum KCTCsQhXnjT derived from LLYZVQ

Elizabethkingia anophelis RhtT EFXhtXhI

Chryseobacterium taeanense DSMsQ.V.QT derived from FNDWVQ

Chryseobacterium daeguense DSMsQ[jnnT derived from AUMTVQ

Cruoricaptor ignavus LsQhX.IT HEtQXtnV

Halpernia frigidisoli PBXT JNj[Vt.t

Chryseobacterium glaciei IHBBsQVhQhT allele h derived from CPVQIQ[[] t copies

Chryseobacterium spO nov GVhVQ allele Q derived from CPVjj[Q.] h copies

Chryseobacterium hispalense AGQjT EUjjt[XQ

Kaistella solincola DSMshhXtnT derived from JSYKVQ

Epilithonimonas hominis HIh[.T derived from RJTUVQ

Planobacterium taklimakanense HX.Ij allele h derived from CPVjXQ.Q] Q copy

Halpernia marina IMCCjhhnT EFIIXjtt

Chryseobacterium nepalense CsIsjT KXQh[nhV

Chryseobacterium takakiae AGQshT KCItVVQt

Chryseobacterium lathyri RBAhstT DQt.jt.X

Chryseobacterium bernardetii HXtjn allele Q derived from CPVjj[jQ] Q copy

Epilithonimonas mollis DWjT AJIjXnIj

Chryseobacterium lactis KCsQntXT derived from CPVjj[hX] Q copy

Chryseobacterium soli JStstT EFI[QjVh

Elizabethkingia occulta GXV.VT derived from MAHXVQ

Epilithonimonas zeae JMsQVnIT HG.jnQjI

Chryseobacterium oranimense DSMsQ[VIIT derived from FQWTVQ

Elizabethkingia anophelis DSMshj.nQT derived from CPVhjXVQ

Chryseobacterium ureilyticum FsFuesVXIIIaaaaT AMhjhnVt

Chryseobacterium bernardetii HXtjn allele j derived from CPVjj[jQ] j copies

Chryseobacterium zhengzhouense MVIWQsj[AQT KPXV.nnh

Chryseobacterium vrystaatense LMGshhnXtT derived from JPRIVQ

Chryseobacterium gallinarum DSMsh.thhT allele j derived from CPVV[[hn] Q copy

Chryseobacterium jejuense DSMsQ[h[[T derived from FNEGVQ

Chryseobacterium contaminans CshtT KFtIhV.[

Kaistella montana WGXT KXVnhnQI

Kaistella carnis GVVnT allele h derived from CPVjXQI[] Q copy

Epilithonimonas hispanica KCTCshhQVXT derived from QNUGVQ

Chryseobacterium culicis DSMshjVjQT derived from FNWQVQ

Epilithonimonas hominis NFnVh AMhtQntn

Epilithonimonas lactis LMGshXXVQT allele h derived from JPLYVQ] Q copy

Kaistella senegalensis FFQhT LNnQVIVj

Chryseobacterium viscerum tn.BsVnT derived from PPEGVh

Chryseobacterium balustinum ATCCsjjXn.T AYXtnXX.
Chryseobacterium balustinum DSMsQt..IT derived from FUZEVQ

Chryseobacterium panacis DCYQV. KRjjn[[j

Chryseobacterium piperi CTMT derived from JPRJVQ

Chryseobacterium carnipullorum F[[Xh allele j derived from CPVjj[hQ] Q copy

Chryseobacterium lathyri KCTCshhIXXT derived from QNFYVQ

Cruoricaptor ignavus DSMshIX.[T derived from FQYIVQ] h copies

Epilithonimonas hungarica DSMsQ[tnXT derived from FNBHVQ

Chryseobacterium piscicola VQstjQtsT EUnt[Q[V

Chryseobacterium nakagawai GVVXQT allele h derived from CPVjj[hj] I copies

Chryseobacterium geocarposphaerae [QAsItQT HG.jnQjh

Kaistella chaponensis SasQQX.sVtT GUjXIVXI

Kaistella treverensis DSMshhhIQT derived from FORQVQ

Chryseobacterium shigense DSMsQ.QhtT derived from FTNYVQ

Chryseobacterium piscium CCUGsIQ[hjT derived from QNVSVQ

Chryseobacterium frigidum DV.T KPXVnhht

Chryseobacterium aahli TtnT JXhn.n[j

Chryseobacterium spO nov GVQth allele h derived from CPVjj[hh] Q copy

Chryseobacterium gambrini DSMsQnVQXT derived from FTOVVQ

Kaistella chaponensis DSMshjQXIT derived from FTOIVQ

Chryseobacterium indologenes HIII[ allele h derived from CPVjj[jV] I copies

Chryseobacterium artocarpi UTMsjT KF.IQnt.

Chryseobacterium gallinarum DSMsh.thhT allele Q derived from CPVV[[hn] j copies

Riemerella columbipharyngis nQIQT HQhnth.n

Chryseobacterium daecheongense CPWXVtT derived from RJTXVQ

Chryseobacterium gwangjuense THGsAQnT JNQ[tQjX

Empedobacter stercoris [[VBtsQhERhAT KPQQ[nI[

Chryseobacterium bernardetii GVhh[T allele X derived from CPVjj[jh] h copies

Weeksella virosa DSMsQt[hhT allele h derived from NC VQIQXX] Q copy

Chryseobacterium indologenes HIII[ allele Q derived from CPVjj[jV] Q copy

Chryseobacterium arthrosphaerae CCsVMs.T derived from MAYGVQ

Epilithonimonas hominis DSMsQ[jht derived from FNWXVQ

Bergeyella zoohelcum ATCCsXj.t.T derived from AGYAVQ

Chryseobacterium xinjiangense TSBYst.T DQQttQt[

Chryseobacterium echinoideorum CCsCZWVQVT KMhVt.t.

Chryseobacterium spO nov GVhVQ allele X derived from CPVjj[Q.] h copies

Chryseobacterium cucumeris GVhjI derived from RJTWVQ

Kaistella carnis GVVnQT allele Q derived from CPVjXQI[] j copies

Chryseobacterium limigenitum SURhT derived from FPKWVQ

Chryseobacterium bernardetii HXtjn allele X derived from CPVjj[jQ] Q copy

Chryseobacterium limigenitum SURhT LNnQQ.VI

Chryseobacterium solani THGsEP[T KFIjhQht

Epilithonimonas ginsengisoli DCY .nT JXnh..h[

Flavobacterium aquatile ATCCsQQ[X.T derived from MUGQVQ

Chryseobacterium carnipullorum F[[Xh allele Q derived from CPVjj[hQ] Q copy

Chryseobacterium luteum DSMsQntVIT derived from JPROVQ

Kaistella senegalensis FFQhT allele h derived from CYUHVQ] h copies

Cloacibacterium normanense CCUGsXth[jT AJI.IXjV

Chryseobacterium nakagawai GVVXQT allele Q derived from CPVjj[hj] h copies

Epilithonimonas xixisoli CGMCCsQOQhnVhT derived from SRXjVhQXXh

Epilithonimonas vandammei HtXtt allele j derived from CPVjXQtV] Q copy

Chryseobacterium soldanellicola PSDQsXT AYnnjXQI

Chryseobacterium shandongense GVhj[ derived from CPVjj[QX] I copies

Chryseobacterium elymi RHAjsQT DQt.jt.Q

Chryseobacterium cucumeris GSEVtT derived from LUVZVQ

Planobacterium taklimakanense XstIT EU.QnVIn

Chryseobacterium bernardetii GVhh[T allele j derived from CPVjj[jh] j copies

Chryseobacterium reticulitermitis RaQT KX.IhXhQ

Chryseobacterium yeoncheonense DCYt.T JXQXQ.nh

Epilithonimonas xixisoli SjQT KJQIVI[t

Chryseobacterium taeanense PHAjsXT AYnnjXQt

Chryseobacterium wanjuense DSMsQ..hXT derived from FOIUVQ

Kaistella koreensis CCUGsX[tn[T derived from LFNGVQ

Chryseobacterium aquifrigidense CW[T EFtXX[Qj

Soonwooa buanensis HMVVhXT FJ.QjnQV

Chryseobacterium aquaticum QVsXtT AM.Xnt[V

Chryseobacterium contaminans DSMsh.thQT derived from FRBMVQ

Kaistella palustris jAQVT EUjtV[t.

Kaistella haifensis GVV.[ allele h derived from CPVjj[jj] Q copy

Chryseobacterium carnipullorum RhjInQT JN[jIht[

Chryseobacterium spO nov GVhVQ allele j derived from CPVjj[Q.] Q copy

Moheibacter sediminis CGMCCsQOQh.VnT derived from FWXSVQ

Figure S1: 16S rRNA gene Neighbour-Joining phylogenetic 
tree.  Sequences that were located using BLAST and 
extracted from whole genome files are indicated by 
reference to the genbank accession number or SRA file 
from which they were derived, and those extracted from 
complete circular genomes are additionally annotated with 
the number of copies of that specific gene variant 
identified within the genome.  All available genomes were 
inspected for the presence of a 16S rRNA gene; the 
absence of a 16S rRNA gene on the phylogenetic tree when 
a genome was available is indicative of its complete (eg, 
Chryseobacterium bovis) or partial (eg,“Chryseobacterium 
mucoviscidosis”) absence in the genome assembly. Species 
that are indicated by AAI to be generically misclassified, but 
for which no proposals are made in this paper, are 
indicated by brackets.  The percentage of replicate trees in 
which the associated taxa clustered together in the 
bootstrap test (1000 replicates) is shown next to the 
branches.  The evolutionary distances were computed 
using the Jukes-Cantor method and are in the units of the 
number of base substitutions per site. The analysis involved 
301 nucleotide sequences. All positions containing gaps 
and missing data were eliminated. There were a total of 
1067 positions in the final dataset. 



A) B)

Figure S2: a) Bivariate fit of ANIb and AAI calculated for each strain comparison.   A quadratic fit predicts AAI from 
ANIb.  b) Distribution of ANIb values shows that few strain comparisons have a ANIb between 72.6% and 74%, which 
corresponds to the AAI region between 74% and 76% noted in Figure 1. 
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Figure S3: Timing of major extinction events and ANI of strains diverging afterwards.  The distribution of ANI results from strain comparisons between 
type strains of Chryseobacterium species and their closest relatives can be superimposed onto a timeline showing how many millions of years ago the 
three most recent major extinction events occurred.  This analysis is restricted to strains belonging to different species, so no peak is seen that would 
represent diversion occurring after the K-Pg event.  It is however quite obvious that strains diverging after this event would have an ANI value of 95% 
or greater, meeting the accepted species definition.



CC-VM-7T Chryseobacterium arthrosphaerae

DSM 25574T Chryseobacterium hispalense

DSM 17072T Chryseobacterium soldanellicola

G0186 Chryseobacterium sp.

H5297T Epilithonimonas hominis

CCUG 49689T Kaistella koreensis

KJ1R5T Chryseobacterium kwangjuense

CCUG 51923T Chryseobacterium piscium

DSM 19056T Kaistella haifensis

DSM 17126T Chryseobacterium shigense

ATCC 11845T Riemerella anatipestifer

DSM 22323T Soonwooa buanensis

G0162 Chryseobacterium sp.

DSM 16777T Chryseobacterium indologenes

LMG 24401T Epilithonimonas lactis

G4070T Elizabethkingia occulta

RSB3-1T Chryseobacterium rhizosphaerae

VP48T Epilithonimonas hispanica

DSM 15886T Cloacibacterium normanense

DSM 27619T Chryseobacterium arachidis

DSM 18017T Chryseobacterium ureilyticum

DSM 27621T Chryseobacterium contaminans

DSM 16927T Chryseobacterium joostei

ATCC 43767T Bergeyella zoohelcum

DSM 19684T Epilithonimonas hungarica

THG-C4-1T Chryseobacterium camelliae

G4122T Elizabethkingia ursingii

UTM-3T Chryseobacterium artocarpi

KMT Chryseobacterium angstadtii

H5143 Chryseobacterium shandongense

F9971 Chryseobacterium cucumeris

DSM 18016T Epilithonimonas mollis

H4638 Chryseobacterium bernardetii

DSM 17710T Epilithonimonas caeni

F9973 Chryseobacterium cucumeris

H3001T Kaistella daneshvariae

H4644 Chryseobacterium bernardetii

DSM 25581T Chryseobacterium carnipullorum

F4391 Kaistella haifensis

DSM 17071T Chryseobacterium taeanense

DSM 14219T Chryseobacterium defluvii

DSM 23145T Kaistella chaponensis

DSM 21579T Kaistella palustris

G972 Chryseobacterium timonianum

GSE06T Chryseobacterium cucumeris

IHBB 10212T Chryseobacterium glaciei

CGMCC 1.10941T Chryseobacterium taihuense

DSM 16778T Chryseobacterium indoltheticum

DSM 26899T Chryseobacterium polytrichastri

DSM 22251T Kaistella treverensis
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DSM 19109T Chryseobacterium gregarium

G0081T Kaistella carnis

DSM 23031T Chryseobacterium culicis

DSM 16922T Weeksella virosa

DSM 18014T Chryseobacterium gambrini

ATCC 13253T Elizabethkingia meningoseptica
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DSM 19298T Chryseobacterium soli

DSM 21068T Chryseobacterium piscicola

RHA3-1T Chryseobacterium elymi

CCUG 51329 Chryseobacterium massiliae
VT16-26 Chryseobacterium mucoviscidosis

DSM 19482T Epilithonimonas bovis

DSM 18605T Chryseobacterium luteum

G0207 Chryseobacterium shandongense

G0141 Chryseobacterium indoltheticum

DSM 25575T Chryseobacterium oleae

CTMT Chryseobacterium piperi

DSM 21580T Halpernia humi

CW-E 2T Chryseobacterium flavum

LMG 22846T Chryseobacterium vrystaatense

DSM 16811T Epilithonimonas tenax

RBA2-6T Chryseobacterium lathyri

F9942 Chryseobacterium carnipullorum

ATCC 11947T Flavobacterium aquatile

H4753 Planobacterium taklimakanense

G0211 Chryseobacterium indoltheticum

DSM 19326T Epilithonimonas hominis

DSM 19299T Chryseobacterium jejuense

DSM 24015T Riemerella columbipharyngis

CGMCC 1.12802T Epilithonimonas xixisoli

ATCC 35910T Chryseobacterium gleum
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G0197 Chryseobacterium lactis
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Figure S4: Maximum Likelihood rpoB tree. The percentage of 
trees in which the associated taxa clustered together is shown 
next to the branches. The tree is drawn to scale, with branch 
lengths measured in the number of substitutions per site. The 
analysis involved 122 nucleotide sequences and there were a 
total of 1622 positions in the final dataset. Evolutionary 
analyses were conducted in MEGA X and based on the Jukes-
Cantor model.



Click to open Supplemental Table 1: Accession numbers 
of public-domain genomes used in this study.

Click to  open Supplemental Table 2:  Phenoytypic data for 
Chryseobacterium species. For the purposes of this 
summary, a result reported as “weakly positive” is 
considered as a positive result.    
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		StrainNumberSequenced		Other strain Numbers		Previously described as:		Proposed as:		GenbankAccessionNumber		SRA

		ATCC 43767T				Bergeyella zoohelcum		Bergeyella zoohelcum		AGYA01

		KMT				Chryseobacterium angstadtii		Chryseobacterium angstadtii		LFND01

		LMG 24720T				Chryseobacterium antarcticum		Kaistella antarctica		JPEP01

		KCTC 12483T				Chryseobacterium aquaticum		Chryseobacterium aquaticum		LLYZ01

		DSM 27619T				Chryseobacterium arachidis		Chryseobacterium arachidis		FQUT01

		DSM 19326T				Chryseobacterium arothri		Epilithonimonas hominis		FNWX01

		CC-VM-7T				Chryseobacterium arthrosphaerae		Chryseobacterium arthrosphaerae		MAYG01

		UTM-3T				Chryseobacterium artocarpi		Chryseobacterium artocarpi		MAYH01

		DSM 16775T		ATCC 33487;CIP 103103; LMG 8329; NBRC 15053; NCTC 11212; KC_1724		Chryseobacterium balustinum		Chryseobacterium balustinum		FUZE01

		DSM 19482T				Chryseobacterium bovis		Epilithonimonas bovis		FTPU01

		DSM 17710T				Chryseobacterium caeni		Epilithonimonas caeni		AUFK01

		THG-C4-1T				Chryseobacterium camelliae		Chryseobacterium camelliae		CP022986

		DSM 25581T				Chryseobacterium carnipullorum		Chryseobacterium carnipullorum		FRCD01

		DSM 23145T				Chryseobacterium chaponense		Kaistella chaponensis		FTOI01

		DSM 27621T				Chryseobacterium contaminans		Chryseobacterium contaminans		FRBM01

		GSE06T				Chryseobacterium cucumeris		Chryseobacterium cucumeris		LUVZ0

		DSM 23031T				Chryseobacterium culicis		Chryseobacterium culicis		FNWQ01

		DSM 19388T				Chryseobacterium daeguense		Chryseobacterium daeguense		AUMT01

		DSM 14219T				Chryseobacterium defluvii		Chryseobacterium defluvii				SRX2156233

		RHA3-1T				Chryseobacterium elymi		Chryseobacterium elymi		QNUH01

		CW-E 2T				Chryseobacterium flavum		Chryseobacterium flavum		QNUE01

		LMG 24722T				Chryseobacterium formosense		Chryseobacterium formosense		JPRP01

		DSM 26000T				Chryseobacterium frigidisoli		Halpernia frigidisoli		FOQT01

		DSM 27622T				Chryseobacterium gallinarum		Chryseobacterium gallinarum		CP009928

		DSM 18014T				Chryseobacterium gambrini		Chryseobacterium gambrini		FTOV01

		91A-561T				Chryseobacterium geocarposphaerae		Chryseobacterium geocarposphaerae		PGFD01

		IHBB 10212T				Chryseobacterium glaciei		Chryseobacterium glaciei		GCF_001648155

		ATCC 35910T				Chryseobacterium gleum		Chryseobacterium gleum		ACKQ02

		UMB34T				Chryseobacterium greenlandense		Chryseobacterium greenlandense		LMAI01

		DSM 19109T				Chryseobacterium gregarium		Chryseobacterium gregarium		AUMU01

		DSM 19056T				Chryseobacterium haifense		Kaistella haifensis		JASZ01

		LMG 24401T				Chryseobacterium halperniae		Epilithonimonas lactis		JPLY01

		DSM 25574T				Chryseobacterium hispalense		Chryseobacterium hispalense		JARQ01

		VP48T		CECT 7129;CCM 7359;JCM 13554		Chryseobacterium hispanicum		Epilithonimonas hispanica		QNUG01

		DSM 21580T				Chryseobacterium humi		Halpernia humi		FNUS01		SRX2156246

		DSM 19684T				Chryseobacterium hungaricum		Epilithonimonas hungarica		FNBH01

		DSM 16777T				Chryseobacterium indologenes		Chryseobacterium indologenes		FORL01

		DSM 16778T				Chryseobacterium indoltheticum		Chryseobacterium indoltheticum		FTMF01

		DSM 19299T				Chryseobacterium jejuense		Chryseobacterium jejuense		FNEG01

		DSM 17048T				Chryseobacterium jeonii		Kaistella jeonii		JSYL01

		DSM 16927T		NCTC 13454;CCUG 46665		Chryseobacterium joostei		Chryseobacterium joostei		FTNZ01

		CCUG 49689T				Chryseobacterium koreense		Kaistella koreensis		LFNG01

		KJ1R5T				Chryseobacterium kwangjuense		Chryseobacterium kwangjuense		LPUR01

		RBA2-6T		KCTC 22544=NBRC 105250		Chryseobacterium lathyri		Chryseobacterium lathyri		QNFY01

		SUR2T				Chryseobacterium limigenitum		Chryseobacterium limigenitum		FPKW01

		DSM 18605T				Chryseobacterium luteum		Chryseobacterium luteum		JPRO01

		CCUG 51329T				Chryseobacterium massiliae		Chryseobacterium massiliae/mucoviscidosis		QNVU01

		DSM 18016T				Chryseobacterium molle		Epilithonimonas mollis		FRAM01

		VT16-26				Chryseobacterium mucoviscidosis		Chryseobacterium massiliae/mucoviscidosis		MVAG01

		DSM 25575T				Chryseobacterium oleae		Chryseobacterium oleae		FOVD01

		701B-08T				Chryseobacterium oncorhynchi		Chryseobacterium oncorhynchi		PPEI02

		DSM 19055T				Chryseobacterium oranimense		Chryseobacterium oranimense		FQWT01

		DSM 18015T				Chryseobacterium pallidum		Epilithonimonas pallida				SRX2156722

		DSM 21579T				Chryseobacterium palustre		Kaistella palustris		AULL01

		CTMT				Chryseobacterium piperi		Chryseobacterium piperi		JPRJ01

		DSM 21068T				Chryseobacterium piscicola		Chryseobacterium piscicola		FTOJ01

		LMG 23089T		CCUG 51923		Chryseobacterium piscium		Chryseobacterium piscium		QNVS01

		DSM 26899T				Chryseobacterium polytrichastri		Chryseobacterium polytrichastri		FRAV01

		JM-534T		DSM 29371		Chryseobacterium rhizoplanae		Chryseobacterium rhizoplanae				SRR5888842; SRR5888843

		RSB3-1T		=KCTC 22548=NBRC 105248		Chryseobacterium rhizosphaerae		Chryseobacterium rhizosphaerae		QNUF01

		DSM 16779T				Chryseobacterium scophthalmum		Chryseobacterium scophthalmum		FSRQ01

		FF12T				Chryseobacterium senegalense		Kaistella senegalensis		CYUH01

		DSM 17126T		H5343		Chryseobacterium shigense		Chryseobacterium shigense		FTNY01

		DSM 17072T				Chryseobacterium soldanellicola		Chryseobacterium soldanellicola		FNKL01

		DSM 19298T				Chryseobacterium soli		Chryseobacterium soli		JPRH01

		DSM 22468T				Chryseobacterium solincola		Kaistella solincola		JSYK01

		DSM 17071T				Chryseobacterium taeanense		Chryseobacterium taeanense		FNDW01

		DSM 17453T				Chryseobacterium taichungense		Chryseobacterium taichungense		FOBV01

		CGMCC 1.10941T				Chryseobacterium taihuense		Chryseobacterium taihuense		FNHD01

		TPW19				Chryseobacterium taiwanense		Chryseobacterium taiwanense		JWTA01

		DSM 26898T				Chryseobacterium takakiae		Chryseobacterium takakiae		FQVO01

		NCTC 13490T				Chryseobacterium taklimakanense		Planobacterium taklimakanense		LT906465

		DSM 16811T				Chryseobacterium tenax		Epilithonimonas tenax		AUAA01

		G972T				Chryseobacterium timonianum		Chryseobacterium timonianum		FJVD0

		DSM 22251T				Chryseobacterium treverense		Kaistella treverensis		FORQ01

		DSM 18017T				Chryseobacterium ureilyticum		Chryseobacterium ureilyticum		FTOL01

		687B-08T				Chryseobacterium viscerum		Chryseobacterium viscerum		PPEG02

		LMG 22846T				Chryseobacterium vrystaatense		Chryseobacterium vrystaatense		JPRI01

		DSM 17724T				Chryseobacterium wanjuense		Chryseobacterium wanjuense		FOIU01

		CGMCC 1.12802T				Chryseobacterium xixisoli		Epilithonimonas xixisoli				SRX3021442

		DSM 27623T				Chryseobacterium zeae		Epilithonimonas zeae		FSRK01

		DSM 15886T		NRS1; ATCC BAA-825; CCUG 46293;CIP 108613		Cloacibacterium normanense		Cloacibacterium normanense		FNJE01

		DSM 25479T				Cruoricaptor ignavus		Cruoricaptor ignavus		FQYI01

		DSM_23781T				Elizabethkingia anophelis		Elizabethkingia anophelis		CP023401.1

		G0146T		CL496/75		Elizabethkingia bruuniana		Elizabethkingia bruuniana		CP014337.1

		ATCC 13253T				Elizabethkingia meningoseptica		Elizabethkingia meningoseptica		CP014338.1

		DSM 14571T				Elizabethkingia miricola		Elizabethkingia miricola		LSGQ01

		G4070T		CL681/77		Elizabethkingia occulta		Elizabethkingia occulta		MAHX01

		G4122T		Ursing and Bruun 2;H. Olsen 1; J100		Elizabethkingia ursingii		Elizabethkingia ursingii		CP016377.1

		NBRC 14943T		ATCC 43319		Empedobacter brevis		Empedobacter brevis		ARNT01

		Wf282				Empedobacter falsenii		Empedobacter falsenii		JSYQ01

		ATCC 11947T				Flavobacterium aquatile		Flavobacterium aquatile		MUGQ01

		CGMCC 1.12708T				Moheibacter sediminis		Moheibacter sediminis		FWXS01

		DSM 15997T				Ornithobacterium rhinotracheale		Ornithobacterium rhinotracheale		GCF_000265465

		ATCC 11845T				Riemerella anatipestifer		Riemerella anatipestifer		CP003388

		DSM 16469T				Riemerella columbina		Riemerella columbina		ARFT01

		DSM 24015T				Riemerella columbipharyngis		Not Riemerella		FNAS01

		DSM 22323T				Soonwooa buanensis		Soonwooa buanensis		FUYZ0

		FF8T				Weeksella massiliensis		Weeksella massiliensis		CCMH01

		DSM 16922T				Weeksella virosa		Weeksella virosa		NC_015144
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		Relation to oxygena		A		A		A		A		A		A		A		A		A		A		A		A		A (but anaerobic growth in presence of 0.1% w/v potassium nitrate)		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A				A		A, MA		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A, weak anaerobic growth		A		A		A		A		A		A, MA (w)		A		A		A		A		A		A		A		A		A		A		A		A				A		A		A		A		A		A		A		A		A		A		FA		A		A		A (but able to grow anaerobically if nitrate or glucose is provided)		A		A		A, weak growth under micro-aerobic conditions		A		A		A, weak growth under anaerobic conditions		A		A		A		A		A		A

		Growth on

		     Marine agar 2216		–		ND		+		ND		ND		–		ND		ND		ND		ND		–		ND		ND		ND		ND		d		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		–		ND		ND		ND		ND		ND		–		ND		+		+		–		ND		ND		ND		ND		ND		ND		ND		ND		ND		w		+		ND		+		ND		ND		ND		ND		ND		ND		ND		–		+		ND		ND		ND		+		ND		ND		ND		ND		ND		ND		–		ND		ND		+		ND		ND		ND		ND		ND		+		ND		ND		w		+		ND		ND		ND		ND		ND		ND		ND		ND		–		–		ND		ND		ND		ND		ND		ND		ND		ND		ND		+		ND		ND		ND

		     Cetrimide agar		–		ND		–		–		ND		V		ND		ND		ND		ND		–		–		–		ND		ND		–		–		ND		ND		ND		ND		+		ND		+		ND		ND		ND		+		+		ND		ND		ND		+		ND		ND		ND		–		ND		–		–		–		ND		ND		–		–		ND		ND		–		ND		ND		+		–		ND		–		+		ND		ND		–		ND		ND		ND		ND		ND		–		ND		d		ND		ND		+		–		–		ND		+		ND		–		ND		–		ND		ND		ND		ND		ND		–		ND		–		ND		ND		–		+		ND		ND		ND		ND		ND		ND		ND		–		–		+		+		ND		ND		+		ND		ND		–		–		ND		-		-

		     MacConkey agar		–		–		–		–		–		–		–		–		–		ND		V		+		–		–		–		+		+		–		–		w		–		–		–		–		ND		w		ND		+		–		ND		–		–		–		–		ND		–		–		-		V		–		–		ND		–		–		–		ND		–		–		ND		–		d		+		+		–		+		–		–		+		–		–		–		–		ND		–		ND		–		–		ND		–		+		–		ND		–		–		–		+		–		–		–		–		–		ND		–		–		–		–		–		–		+		–		–		–		ND		ND		+		–		+		–		-		-		+		V		d		w		–		–		–		–		d		-

		Growth with 3% NaCl		–		–		+		V		+		V		–		–		+		+		–		+		–		+		+		w		ND		–		–		+		+		–		–		–		+		+		–		+		ND		+		–		w		–		–		+		ND		–		-		d		ND		–		–		–		–		–		+		–		–		+		–		V		+		+		V		+		+		+		+		–		–		+		–		V		–		+		+		+		–		V		+		–		+		–		+		+		–		+		ND		+		+		+		+		+		–		+		+		–		+		+		+		+		ND		V		+		–		+		–		+		+		V		V		V		–		–		–		–		–		–		ND		ND

		Growth at (°C)

		5		+		–		+		+		+		–		w		–		–		–		w		–		–		+		+		w		d		+		–		ND		–		–		V		–		–		–		ND		+		–		+		+		–		–		–		+		–		w		-		–		+		w/+		+		–		+		+		–		d		–		+		w		–		+		+		+		+		–		–		d		V		–		+		+		+		–		+		–		–		+		V		+		–		–		–		+		+		+		+		+		+		–		+		-		w		–		+		+		+		+		+		w		+		–		–		+		–		–		+		+		+		–		V		–		+		+		+		–		+		–		-		ND

		25		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		+		+		+

		30		+		+		d		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		–		+		+		+		+		+		+		+		-		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		–		ND		+		+		+		+		+		+		ND		+		+		–		+		+		+		–		+		+		+		+		ND		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		+		+		+		ND (presumeably +)		+

		37		–		–		–		+		+		+		+		+		+		ND		V		+		+		+		+		–		+		+		+		+		–		+		+		+		+		+		+		+		–		–		+		+		+		+		+		–		V		-		+		+		–		–		+		+		–		+		–		+		+		+		+		–		V		–		–		+		–/+¶		+		+		–		+		–		–		+		+		+		+		–		–		+		+		+		w		–		–		–		+		–		+		+		+		+		–		+		+		–		–		+		–		w		+		+		+		+		+		+		–		+		–		–		+		V		V		+		+		+		–		+		+		+

		42		–		–		–		–		ND		–		w		w		–		ND		–		d		–		–		–		–		–		–		–		ND		–		–		V		+		–		–		ND		+		–		–		–		+		+		w		–		ND		–		ND (presumeably -)		d		–		–		–		–		–		–		–		–		–		–		–		–		–		–		–		–		d		–		–		–		–		–		–		–		–		+		–		+		–		–		–		–		–		–		–		–		–		–		ND		–		–		–		+		–		–		–		–		–		–		–		–		–		–		V		+		+		–		ND		–		–		–		–		–		–		–		–		–		–		w		-		-

		Degradation of

		     Esculin		+		+		V		–		ND		+		ND		+		+		+		+		+		+		ND		+		+		–		–		+		+		+		+		+		+		ND		+		**		+		+		ND		+		+		+		+		+		+		+		ND		+		+		+		+		+		V		+		+		+		+		+		+		+		+		+		+		+		V		+		+		+		+		+		+		+		+		–		d		+		+		+		+		+		+		+		+		+		+		+		+		+		+		+		-		+		+		+		+		+		+		+		–		+		+		+		+		+		+		+		+		ND		+		+		+		+		+		–		+		+		+		+		-

		     DNA		ND		w		+		+		+		ND		+		–		+		ND		+		d		ND		ND		+		+		+		ND		ND		ND		ND		ND		+		+		ND		–		–		–		ND		ND		–		+		ND		+		ND		+		+		ND		+		ND		V		+		–		ND		ND		ND		–		+		ND		ND		+		V		–		+		+		ND		ND		+		V		ND		ND		–		ND		ND		ND		+		+		ND		–		+		ND		ND		+		w		w		ND		–		ND		+		–		+		-		+		ND		+		ND		+		–		V		–		–		ND		ND		+		ND		ND		–		–		–		ND		ND		–		+		w		ND		ND		–		–		-		ND

		     Starch		–		+		+		+		+		V		+		–		+		+		V		d		ND		–		+		+		+		–		ND		+		+		+		+		+		ND		+		**		+		ND		+		+		+		–		+		+		ND		V		ND		d		+		V		–		+		+		+		+		+		V		+		+		+		V		+		V		+		w		+		V		+		+		ND		+		+		–		+		+		+		+		+		+		–		+		ND		–		–		–		+		w		+		+		+		-		–		+		+		+		+		+		+		–		ND		+		+		+		+		+		+		+		+		V		+		+		–		+		–		+		ND		–		d		ND

		     Tween 80		+		+		+		V		ND		V		ND		ND		ND		–		+		d		ND		–		+		+		–		ND		+		+		ND		+		+		ND		ND		+		–		+		–		ND		–		ND		+		ND		+		ND		V		ND		+		+		+		+		+		–		ND		ND		–		V		–		w		+		–		+		+		+		+		+		+		+		ND		+		ND		w		+		–		d		+		ND		+		ND		+		–		+		–		d		+		+		**		ND		+		+		ND		+		ND		ND		ND		+		–		+		–		+		–		+		+		+		–		–		–		+		+		ND		+		+		ND		w		ND		ND		ND		d		ND

		     L-Tyrosine		–		ND		w		+		ND		–		+		–		V		+		V		V		ND		ND		ND		+		–		–		+		+		V		ND		+		ND		ND		ND		ND		V		ND		ND		–		V		ND		+		+		+		V		ND		d		ND		–		ND		ND		ND		ND		-		ND		d		ND		+		–		+		V		V		+		w		ND		d		ND		+		ND		–		ND		ND		ND		+		–		–		+		+		ND		ND		ND		–		-		ND		–		ND		+		ND		ND		ND		+		+		ND		ND		+		ND		+		ND		ND		ND		ND		ND		ND		V		ND		w		+		V		+		+		–		+		ND		ND		ND		–		-		ND

		     Urea		–		–		–		–		V		V		–		–		V		–		–		d		–		+		–		–		–		–/+¶		V		+		+		–		–		–		ND		+		**		–		–		–		–		+		–		+		+		ND		+		+		d		–		–		+		+		–		–		ND		–		–		–		–		V		V		+		–		d		d		–		–		+		+		–		–		–		–		–		–		ND		ND		+		–		–		–		+		–		+		+		–		–		+		+		–		-		V		+		–		–		+		–		+		+		–		–		+		–		–		–		–		–		V		+		–		+		+		–		–		–		–		–		-		-

		Production of

		     Hydrogen sulphide		–		–		–		–		–		–		–		–		V		+		V		–		–		–		ND		–		–		–		–		–		V		–		–		ND		ND		+		–		V		–		+		–		–		–		–		ND		ND		–		-		V		ND		–		+		+		–		ND		ND		–		–		ND		–		+		–		–		–		–		–		ND		V		+		–		+		ND		ND		–		–		–		–		ND		–		–		–		ND		–		–		–		ND		ND		–		–		+		–		+		–		–		–		–		ND		–		ND		–		–		–		–		–		ND		–		ND		–		V		–		–		–		d		ND		–		ND		ND		–		-		+

		     Indole		–		+		V		V		–		V		+		–		V		–		+		+		–		–		+		+		+		–		+		+		V		–		V		V		ND		+		–		+		+		+		+		V		–		+		–		+		–		ND		+		–		V		–		–		+		+		+		w		+		–		+		+		V		V		V		V		+		+		V		–		–		–		+		–		+		+		+		+		+		+		+		+		–		+		–		V		–		+		–		–		–		–		-		V		–		+		V		+		V		V		–		V		w		+		V		+		+		–		–		+		+		–		+		+		–		+		+		+		–		ND		+

		    β-Galactosidase		–		–		–		–		–		–		–		–		–		–		–		–		d		+		w		–		–		–		–		+		–		–		–		–		–		ND		**		+		–		ND		–		–		ND		–		–		–		–		-		d		ND		–		–		+		+		+		–		–		–		–		+		+		–		–		–		–		–		–		–		–		–		+		+		–		ND		–		–		–		–		–		+		ND		–		–		–		–		w/–¶		–		–		–		–		–/+¶		+		V		–		–		–		w		–		–		–		–		w		–		–		V		–		–		–		–		–		+		–		–		+		–		–		–		–		-		ND

		Reduction of

		     Nitrate		–		–		–		–		–		V		–		–		V		+		V		–		d		–		–		+		–		ND		–		–		–		+		V		–		ND		–		–		–		–		ND		–		–		–		–		–		–		–		-		d		–		–		–		–		–		ND		+		+		d		–		–		d		–		–		–		–		d		ND		–		–		ND		–		V		+		V		–		–		–		–		–		–		+		–		–		–		V		–		–		–		ND		+		–		-		–		ND		–		–		–		–		–		+		–		–		–		V		–		–		+		-		–		V		ND		–		–		–		–		–		–		–		d		-

		     Nitrite		–		ND		–		ND		–		+		ND		ND		ND		–		–		d		ND		–		ND		–		–		ND		ND		–		ND		–		–		ND		ND		–		–		–		ND		ND		ND		ND		–		ND		ND		ND		ND		ND		d		ND		–		ND		–		ND		ND		ND		ND		d		–		–		d		–		ND		–		–		ND		ND		–		–		ND		ND		ND		ND		–		ND		–		ND		–		–		ND		–		–		ND		–		–		ND		ND		ND		ND		+		ND		ND		–		ND		ND		ND		ND		–		ND		ND		–		ND		ND		–		ND		ND		–		ND		–		–		ND		–		+		ND		–		ND		ND		ND		d		d

		Acid production from

		     L-Arabinose		–		–		–		–		–		V		+		+		–		–		–		V		–		–		+		–		–		–		+		–		–		–		w		–		ND		–		ND		–		–		ND		ND		–		–		–		ND		ND		–		ND		d		ND		+		ND		V		–		–		+		+		–		–		–		–		–		–		–		–		–		w		–		+		–		ND		+		ND		–		–		–		ND		ND		–		–		–		–		–		ND		ND		–		+		+		+		+		–		ND		–		–		–		–		ND		–		ND		–		V		–		–		+		+		–		–		–		–		–		–		–		+		–		–		ND		w		w		-		ND

		     Cellobiose		–		ND		–		–		+		–		ND		–		–		–		–		–		ND		ND		+		ND		–		ND		ND		–		–		+		–		w		ND		ND		ND		–		–		+		ND		–		–		–		ND		ND		ND		-		–		ND		–		ND		ND		–		+		+		ND		d		+		ND		–		+		–		–		–		–		ND		–		ND		ND		+		–		–		ND		+		–		ND		ND		–		–		w		–		ND		ND		ND		ND		+		+		ND		ND		+		ND		–		ND		ND		ND		ND		ND		ND		–		–		–		+		+		+		ND		–		–		–		–		–		–		ND		V		–		ND		–		–		-		ND

		     Ethanol		ND		ND		ND		ND		ND		–		ND		ND		–		–		+		–		ND		ND		–		+		–		ND		ND		ND		–		–		ND		ND		ND		ND		ND		–		ND		ND		ND		–		ND		ND		ND		ND		ND		ND		d		ND		–		ND		ND		ND		ND		–		ND		ND		ND		ND		–		–		–		–		–		ND		ND		–		ND		ND		ND		ND		ND		ND		ND		V		ND		ND		–		–		ND		ND		ND		ND		ND		ND		+		ND		ND		ND		ND		ND		+		ND		ND		V		ND		ND		ND		ND		–		ND		ND		+		+		ND		ND		ND		–		–		–		–		ND		–		ND		ND		ND		ND		d		ND

		     D-Fructose		d		ND		–		–		ND		V		ND		ND		–		+		+		V		–		–		ND		ND		–		ND		–		+		–		+		+		ND		ND		+		ND		+		ND		ND		ND		V		ND		ND		ND		ND		ND		+		+		+		–		ND		w		+		–		ND		+		ND		–		–		+		+		–		–		+		–		ND		V		+		ND		+		+		ND		ND		–		d		ND		ND		–		–		ND		–		ND		ND		ND		ND		+		+		ND		+		+		ND		V		ND		ND		+		ND		–		ND		–		–		ND		–		ND		ND		–		ND		ND		V		–		+		–		ND		–		–		ND		ND		ND		d		ND

		     D-Glucose		w		–		+		+		–		+		+		+		w		+		+		+		+		–		–		–		+		–		+		–		w		–		+		+		ND		ND		ND		V		w		w		+		w		–		+		–		–		–		-		+		+		+		ND		ND		+		+		ND		+		+		+		ND		+		+		+		+		+		V		ND		+		ND		+		ND		+		–		–		+		+		ND		ND		V		V		V		+		–		ND		–		+		+		+		+		ND		+		-		–		+		ND		+		–		ND		–		+		ND		w		+		V		–		+		–		–		V		V		+		V		ND		+		–		ND		w		+		+		d

		     Glycerol		–		w		–		ND		–		+		ND		ND		–		+		–		+		ND		–		–		ND		–		ND		ND		ND		–		+		–		ND		ND		+		ND		–		ND		ND		ND		w		ND		ND		ND		ND		ND		ND		d		ND		–		ND		V		ND		–		–		+		w		–		–		+		–		–		–		d		ND		ND		+		–		ND		ND		+		ND		ND		ND		d		ND		ND		+		ND		ND		–		ND		ND		ND		ND		+		ND		ND		+		–		ND		V		ND		ND		–		ND		–		ND		ND		–		–		–		–/+¶ 		–		ND		ND		ND		+		–		–		w		ND		–		–		ND		ND		ND		d		ND
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		     Maltose		–/+		w		+		+		+		+		–		–		w		–		–		V		d		–		ND		ND		+		–		+		+		V		–		+		+		ND		+		ND		+		–		+		+		–		–		+		ND		ND		ND		-		+		+		+		ND		+		+		+		ND		+		+		–		–/+¶		+		+		+		+		+		+		+		+		+		+		ND		+		ND		–		+		V		ND		ND		+		–		w		+		ND		ND		ND		+		+		+		+		+		+		ND		–		–		ND		–		ND		–		ND		–		–		+		+		w		ND		+		ND		–		+		+		V		–		–		–		–		ND		ND		+		+		d
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		     Trehalose		w		w		–		–		+		+		–		–		V		+		–		+		–		–		+		ND		–		–		+		+		w		+		+		+		ND		+		ND		+		+		+		ND		–		–		–		ND		ND		ND		-		+		+		V		ND		+		–		+		–		–		–		–		+		V		+		V		–		+		–		ND		+		+		–		ND		+		ND		ND		–		+		ND		ND		+		V		w		–		ND		ND		ND		+		–		+		+		+		ND		ND		+		–		ND		–		ND		–		ND		–		–		+		+		V		w		–		+		–		+		+		+		+		ND		V		–		ND		–		–		-		ND

		     D-Xylose		–		ND		–		–		–		-		–		–		–		–		–		d		–		–		–		–		–		–		–		–		–		+		w		–		ND		w		ND		V		w		ND		ND		–		ND		–		ND		ND		ND		ND		d		ND		–		ND		W		–		–		+		+		–		–		+		– 		–		–		–		–		–		ND		–		w		–		ND		–		ND		ND		–		d		ND		ND		–		–		ND		–		ND		ND		ND		+		+		+		–		w		+		ND		V		–		ND		–		ND		–		ND		–		V		V		–		+		+		–		–		–		–		–		–		–		ND		–		–		ND		–		–		-		-

		G+C content (mol%) of type strain		34.1		38.1		36.1*		ND		33.9*		35.6		ND		ND		ND		34.8		35		37		38.6		36.6*		41.7		36.7		34		ND		ND		36.1		ND		36.6		36.8		38.8		36.4		36.4		37.2 		37.2		34.8*		33.7		49.3		37.3*		37.8		ND		31.6		37.9		35.7		34.08		36.8*		34.1*		38.4		36.4		36.9		37.8		38		37.2		34.3		36.5		34		37.5		37.7		34		41.4		34.9*		36.7		40.1*		38.5*		34.5		36.6		ND		29.7		37.3*		35		39.2		37.7		35		38.6		38.2		36.3		ND		38.1		41.5*		35.2*		32.5		33.6		37.3		40.7		34.4		ND		35.9		37.8		34		34.1		ND		37		36.6		35.3		28.8		36.4*		39.5*		32.1		ND		36.8		36.8		37.3		41.5		37.5		ND		37.4		36.4		42.1		38.6		37.1		37.8		33.5		33.3		31.3		ND		37.0		39.9
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