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Abstract
Background: While surveying the microbial diversity in local freshwater creeks as part 

of an Undergraduate Microbiology course, the 16S rRNA sequences several isolates 

suggested that they may be novel species within the genera Chryseobacterium, 

Kaistella, Comamonas, and Micrococcus. 

Methods: Subsequent polyphasic characterization and comparison to related Type 

species included morphological studies, Biolog GenIII Microplate analysis, API test 

panels, Fatty Acid Methyl Ester (FAME) analysis, a variety of differential and selective 

media,  and multi-locus sequence analysis.  

Results: The phenotypes and protein coding sequences of Chryseobacterium sp. BLS98 

were sufficiently similar to Chryseobacterium oranimense that  DNA/DNA hybridization 

or whole genome sequencing may be required to conclusively demonstrate its novelty. 

Strain KM showed clear phenotypic and genomic differences from its closest relatives,  

Chryseobacterium luteum, C. shigense and C. vrystaatense. Characteristics of strain JJC 

are very distinct from most Chryseobacteria but cluster with Chryseobacterium

(formerly Kaistella) koreensis and Chryseobacterium haifense. The fatty acid 

composition and  sequences of strain SJM are significantly different from its closest 

relatives, Comamonas aquatica, C. kerstersii, C. testosteroni, and  C. terrigena.  Strains 

LYO1 and LYE1 appear to be atypically pigmented members of the species Micrococcus 

luteus, but will require DNA-DNA hybridization or genomic sequence to draw 

conclusions.

Conclusions:  Several strains are clearly distinct and the names Chryseobacterium

angstadti KM, Kaistella zaccaria JJC, and Comamonas franzi SJM are proposed.

Methods
• Environmental unknowns cultured & characterized in Microbiology course 

• Colony PCR of 16S rDNA with primers 27f & 1492r, 1 Sanger seq reaction

• Compare sequence to validly published type  strains (Eztaxon.org)
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• Fully sequence both strands of nearly complete 16S rDNA

- Submit Sequence to GenBank

- Clustal W Alignment, Neighbor Joining Tree to infer

phylogenetic relationships

• Morphological/Metabolic characterization w/standard tests

- Colony morphology, color, Gram stain, wet mount

- Temperature, O2 , pH, NaCl requirements

- Carbohydrate & Nitrogen metabolism

- Exoenzymes, differential and selective medium

• API Test Strips (50 CH, 20E/NE, ZYM)

• Fatty Acid Methyl Ester (FAME) Analysis (MIDI)

• Biolog GenIII metabolic profile

• Family-specific tests such as Multi Locus Sequence Analysis,

pigment analysis, respiratory quinones, polar lipids, 

cell wall amino acids.

• Deposit Strains in Culture Collections (e.g. ATCC, DSMZ,

CCUG, JCM, ARS/NRRL)

Publish new 

species in 

IJSEM 

Poster R-1915

Comamonas franzi SJM 3 Flavobacteriaceae Micrococcus strains
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Comamonas zonglianii BF-3T (96.2)

Comamonas badia IAM 14839T (93.5)

Comamonas nitrativorans 23310T (96.2)

Comamonas denitrificans 123T (96.8)

Comamonas odontotermitis Dant 3-8T (96.3)

Comamonas terrigena LMG 1253T (97.4)

Comamonas kerstersii LMG 3475T (97.3)

Comamonas franzi SJMT (HM140707)

Comamonas aquatica LMG 2370T (98.1)

Comamonas testosteroni ATCC 11996T (96.6)

Comamonas composti CC-YY287T (96.5)

Comamonas koreensis KCTC 12005T (96.3)

Comamonas granuli Ko03T (95.3)

Acidovorax defluvii BSB411T (95.6)
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Fig C1. Neighbor Joining Tree to Illustrate 

Phylogenetic Relationships based on 16S rRNA

Sequence.  Numbers in parentheses correspond to 

pairwise similarity to C. franzi.

Fatty acid 1 2 3 4 5 6

10:0 3OH 3.5 4.4 4.7 4.1 4.7 4.1

12:0 3.0 3.3 3.3 3.1 3.0 2.7

14:0 4.6 3.9 4.3 3.3 3.7 tr

SF3 - 16:1 w6c/w7c 15.7 34.9 37.5 23.5 45.3 33.9

16:0 29.7 27.4 30.5 25.2 24.2 32.2

17:0 cyclo 28.2 4.4 7.9 6.5 tr 6.2

SF8 18:1 w6c/w7c 13.6 19.4 10.2 31.8 18.6 14.0

Table C2.  Cellular fatty acid profiles (%) of strain SJMT and most 

closely related Comamonas species grown on TSBA at 30˚C for 24 hrs.

Strains: 1, SJMT; 2, Comamonas aquatica LMG2370T; 3, Comamonas

terrigena B781T; 4, Comamonas kerstersi LMG3475T; 5, Comamonas

nitrativorans, St23310T; 6, Comamonas testosteroni B2611T.  tr = trace 

(<1%).  Fatty acids amounting to <1% of the total fatty acids in the six 

strains are not shown.  All data from this study.

The Biolog and MIDI/FAME instruments were purchased with funding 

from NSF award  DBI-0960114 to JDN,  "MRI-R2: Acquisition of 

Instrumentation for Novel Microbe Characterization by Undergraduate 

Researchers.”   KCF was supported by an ASM Summer Undergraduate 

Research Fellowship
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ECL fatty acid

12.623 13:0 iso 1.2 1.8 1.5 1.1 0.9 0.9 1.3 1.0 1.1 1.0 1.1 4.4 6.3 3.4 2.2 1.1 2.6

12.718 13:0 anteiso 0.3 0.4 0.2 0.3 0.3

12.957 13:1 at 12-13 0.2 2.2 1.2

13.616 14:0 iso 1.6 1.2 2.8 1.0

14.000 14:0 0.4 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.5 0.3 1.9 1.1 0.3 0.3 0.1 0.2

14.632 15:0 iso 43.9 41.8 42.2 39.5 38.0 39.1 37.1 40.5 36.6 43.9 38.1 48.2 51.1 42.8 36.0 23.9 36.0

14.725 15:0 anteiso 0.3 3.6 0.6 0.5 0.6 0.6 0.4 0.5 0.4 1.4 2.9 3.4 5.2 18.8 15.4 28.8 13.2

14.935 15:1 w5c 3.3

15.634 16:0 iso 0.1 0.2 0.3 0.1 0.1 0.2 0.2 0.2 0.3 1.9 0.3 2.9 0.9

15.880 SF3 16:1 w6c/w7c 9.4 5.5 8.5 6.4 11.1 9.3 11.4 8.1 12.6 10.5 12.0 10.7 7.8 2.1 4.8 1.8 2.6

16.001 16:0 1.4 1.6 1.6 1.5 1.8 1.7 1.5 1.3 1.1 1.7 1.6 6.3 3.7 0.7 0.9

16.163 15:0 iso 3OH 3.1 2.9 2.8 2.8 3.0 3.0 3.3 2.6 4.2 2.5 2.6 1.8 2.1 2.1 3.2 1.0 2.9

16.259 15:0 2OH 0.5 0.2 0.3 0.2 0.2 1.0 0.8 1.4 0.8

16.444
SF9 17:1 iso w9c/ 10 

me 16:0
19.8 18.1 18.4 16.8 20.8 19.7 20.2 22.8 22.0 21.0 19.0 6.0 4.8 8.4 21.6 14.0 22.3

16.637 17:0 iso 1.3 0.6 0.9 1.1 1.7 2.0 1.3 1.4 0.6 0.6 1.1 0.8 1.1 0.2 0.1 0.6 0.3

17.173 16:0 iso 3OH 1.1 0.4 0.4 0.6 0.3 0.2 0.8 0.3 0.3 0.9 0.8 1.2 2.0 3.6 1.3 3.5 1.9

17.550 16:0 3OH 0.8 1.0 1.1 1.2 0.9 0.4 1.3 1.0 1.8 1.0 1.2 1.9 0.5 0.1 0.2 0.3

17.798 18:1 w9c 0.4 0.3 0.4 0.6 0.4 0.4 0.4 0.5 0.3 0.3 0.4 0.3 0.3 0.2 0.4 0.3 0.3

18.194 17:0 iso 3OH 15.5 18.7 17.9 22.0 19.6 19.1 19.3 19.0 17.9 13.0 17.0 9.1 9.2 8.2 9.3 10.6 11.5

18.297 17:0 2OH 0.1 1.5 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.3 1.0 0.4 1.2 1.8 5.9 2.0

Chryseobacterium luteum P 456/04T (AM489609)

Chryseobacterium shigense GUM-KajiT (AB193101)

Chryseobacterium oranimense H8T (EF204451)

Chryseobacterium vrystaatense LMG 22846T (AJ871397)

Chryseobacterium angstadti KM (EU999734)

Chryseobacterium elymi RHA3-1T (DQ673671)

Chryseobacterium lathyri RBA2-6T (DQ673674)

Chryseobacterium jejuense JS17-8T (EF591303)

Chryseobacterium joostei LMG 18212T (AJ271010)

Chryseobacterium ureilyticum F-Fue-04IIIaaaaT (AM232806)

Chryseobacterium rhizosphaerae RSB3-1T (DQ673670)

Chryseobacterium culicis R4-1AT (FN554975)

Chryseobacterium indologenes LMG 8337T (AM232813)

Chryseobacterium arthrosphaerae CC-VM-7T (FN398101)

Chryseobacterium gleum ATCC 35910T (ACKQ01000057)

Chryseobacterium aquifrigidense CW9T (EF644913)

Chryseobacterium flavum CW-ET (EF154516)

Chryseobacterium formosense CC-H3-2T (AY3154430)

Chryseobacterium indoltheticum LMG 4025T (AY468448)

Chryseobacterium balustinum ATCC 33487T (M58771)

Chryseobacterium piscium LMG 23089T (AM040439)

Chryseobacterium scophthalmum LMG 13028T (AJ271009)

Chryseobacterium piperi CTMT (EU999735)

Chryseobacterium soli JS6-6T (EF591302)

Chryseobacterium ginsenosidimutans THG 15T (GU138380)

Chryseobacterium soldanellicola PSD1-4T (AY883415)

Chryseobacterium piscicola VQ-6316sT (EU869190)

Chryseobacterium aquaticum 10-46T (AM748690)

Chryseobacterium greenlandense UMB34T (FJ932652)

Chryseobacterium xinjiangense TSBY 67T (DQ166169)

Chryseobacterium taeanense PHA3-4T (AY883416)

Chryseobacterium taichungense CC-TWGS1-8T (AJ843132)

Riemerella anatipestifer DSM 15868T (CP002346)

Riemerella columbina LMG 11607T (AF181448)

Bergeyella zoohelcum ATCC 43767T (M93153)

Chryseobacterium gambrini 5-1St1aT (AM232810)

Chryseobacterium defluvii B2T (AJ309324)

Chryseobacterium daecheongense CPW406T (AJ457206)

Chryseobacterium wanjuense R2A10-2T (DQ256729)

Chryseobacterium taiwanense BCRC 17412T (DQ318789)

Chryseobacterium daeguense K105T (EF076759)

Chryseobacterium hagamense RHA2-9T (DQ673672)

Chryseobacterium gregarium P 461/12T (AM773820)

Chryseobacterium hungaricum CHB-20pT (EF685359)

Chryseobacterium caeni N4T (DQ336714)

Chryseobacterium pallidum 26-3St2bT (AM232809)

Chryseobacterium molle DW3T (AJ534853)

Chryseobacterium hispanicum VP48T (AM159183)

Chryseobacterium timonae 2002-2300129 (AY244770)

Chryseobacterium bovis H9T (EF204446)

Chryseobacterium hominis NF802T (AM261868)

Chryseobacterium palustre 3A10T (EU360967)

Chryseobacterium solincola 1YB-R12T (EU516352)

Chryseobacterium treverense IMMIB L-1519T (FN297836)

Chryseobacterium yonginense HMD1043T (GQ259742)

Chryseobacterium antarcticum AT1013T (AY553293)

Chryseobacterium chaponense Sa 1147-06T (GU345045)

Chryseobacterium jeonii AT1047T (AY553294)

Kaistella koreense Chj707T (AF344179'

Lycomia anthropi NF 1366T (AM982786)

Lycomia haifense H38T (EF204450)

Lycomia vostokensis 3519-10 (EU694411)

Lycomia zaccaria JJC  (EU523664)

Chryseobacterium marinum IMCC3228T (EF554366)

Chryseobacterium humi ECP37T (EU360966)

Epilithonimonas lactis H1T (EF204460)

Epilithonimonas tenax EP105T (AF493696)

Elizabethkingia anophelis R26T (EF426434)

Elizabethkingia miricola GTC862T (AB071953)

Elizabethkingia meningoseptica ATCC 13253T (AJ704540)

81

92

86

43

54

43

62

53

55

99

45

92

100

43

51

96

98

99

51

48

56

70

86

44

98

89

68

83

80

96

69

100

59

98

100

100

100

0.005

TSA for 36 hrs @ 30oC

C = Chryseobacterium angstadti KMT

h = Chryseobacterium aquaticum KCTC 12483T

r = Chryseobacterium greenlandense UMB 34T

y = Chryseobacterium jejuense DSM 19399T

s = Chryseobacterium joosteii DSM 18212T

e = Chryseobacterium luteum DSM 18606T

o = Chryseobacterium oranimense DSM 24030T

b = Chryseobacterium piperi CTMT

a = Chryseobacterium shigense DSM 17126T

c = Chryseobacterium soldanellicola DSM 17072T

t = Chryseobacterium soli DSM 19298T

e = Chryseobacterium vrystaatense LMG 22846T

After spraying with 40% KOH solution

red color = + for flexirubins

Ly = Lycomia haifensis DSM 19056T

co = Lycomia vostokensis 3915-10T

mia = Lycomia zaccaria JJCT

Kaistella = Kaistella koreensis CCUG 49689T

Chryseobacterium angstadti KMT (HQ011906)
Chryseobacterium luteum DSM 18605T  (HQ011909)

Chryseobacterium shigense DSM 17126T (HQ11911)
Chryseobacterium vrystaatense LMG 22846T (HQ645931)
Chryseobacterium oranimense LMG 24030T (HQ645932)

Chryseobacterium soldanellicola DSM 17072T (HQ11912)
Chryseobacterium piperi CTMT (HQ011910)

Chryseobacterium soli DSM 19298T (HQ011913)
Chryseobacterium aquaticum 10-46T (HQ645933)

Chryseobacterium joosteii LMG 18212 T (HQ645932)
Chryseobacterium indologenes IFO 14944T (AB015025)
Chryseobacterium gleum ATCC 35910T (NZ _ACKQ02000007)
Lycomia zaccaria JJC 

Lycomia vostokensis 3915-15 
Lycomia haifensis DSM 19056

Kaistella koreensis CCUG 49689
Elizabethkingia meningoseptica IAM 14198T (AB015024)

Bergeyella zoohelcum IFO 14944 (AB015026)
Empedobacter brevis IFO 14943T (AB015028)

Weeksella virosa ATCC 43766T (AB015027)
Gramella forsetii KT0803T (CU207366)

Zunongwangia profunda SMA-87T (CP001650)
Salengentibacter salegens DSM 5424T (AB034227)

Psychroflexus gondwanense DSM 5423T (AB034226)
Cellulophaga fucicola LMG 18536T (AB071140)

Cellulophaga lytica IAM 14306T (AB034216)
Flavobacterium ulignosum ATCC 14397T (AB034224)

Flavobacterium aquatile IAM 12316T (AB034225)
Polaribacter filamentus ATCC 700397T (AB071143)

Polaribacter glomeratus ATCC 43844 (AB034235)
Tenacibaculum amylolyticum MBIC 4355 T (AB032586)

Tenacibaculum mesophilum MBIC 01140T (AB032585)
Cytophaga aurantiaca IFO 16043 (AB015038)
Cytophaga hutchinsonii IAM 12607 (AB015037)100
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dextrin w - + - - - - w + - + - - w + - +
D-maltose w w + - w + + + + + + + + - + + +

D-trehalose - w + + + + + - + w + w + - - w -

gentiobiose w + + + + + + + + + + + + - - w w

sucrose - w + - - - - - + - + + + - - - -

D-raffinose - - - - - - - - - - - - - - + w -

D-melibiose - - - - - - - - - - - - - - - + -

D-salicin - - + - - - - - - - - - - - - - -

α-D-glucose - - + + - + + + + - + w + - + w w

D-mannose w - + + + + + + + + + - - - - + -

D-fructose w - + w + + + + + + + + - - + w -

L-rhamnose - - - - - - - - w + - + - - - w -

1% Na-lactate + + - w + + + + + w + + + + + - +
D-serine - - - - - - + - w - - - - - - - -

D-mannitol - - + - - - - - + - - - - - - w -

glycerol - - + - - + w w + - + - - - - w -

D-glucose-6-PO4 - - - - - w w - + w - - - - + w +
D-fructose-6-PO4 - - - - - + + - + w - w - - - + w

D-aspartic acid - - - - - - + - + - - - - - - - -

D-serine - - - - - - w - - - - - - - w - +
troleandomycin - - - - - - + + - - - - - - - - -

rifamycin SV - - - + + + + w + + - - - - - - -

gelatin w + + + + + + + + + + + + + + - +
glycyl-L-proline + w + + + + + + + w + + + + + + +

L-alanine - - w - - - + w w - - - - - - w w

L-arginine - - - - - - w - - - - + - - - w w

L-aspartic acid + - + w + + + w + w + + - + + - +
L-pyroglutamic acid - - - - - w w - + - - - - - - w w

L-serine w - + + + + + + + - + - - - w w +
lincomycin + - - + + + + + w + - - - - - - -

guanidine HCl w - - - w w - w w - - - - - - - -

pectin - + + - + + w + + w + + + - + w +
D-galacturonic acid - - + + - w + - + + + + + w w + +
D-glucuronic acidi - - - - - w w - + w - - - - w + w

glucuronamide - - - - - w w - - w - - - w w + w

tetrazolium violet + - + + - - + + + - - + - - - w -

tetrazolium blue + + + + + + + + + + + + + - + - w

methyl pyruvate - - + + - + - - - - w - - - - - +
citric acid w - - - + + + - + - - w - - w - w

K-tellurite - - - - - - - - w w - + - + + - -

tween-40 + - + + + + + + + - + + - - + - +
acetoacetic acid + + + + + + + + + - w + + + + + +

formic acid - - - - - - + - + - - - - - - - -

aztreonam + + + + + + + + + + + + + - + w +
Na-butyrate - - - - - - - - - - - - - + - - -

cystine arylamidase - w - - - - - - w - - - nd w + w w

trypsin w - w - - - + w - w - w nd - - - -

β-galactosidase - - - - - - - - - - - - nd - + - -

α-glucosidase w + + - + w + w + + + w nd w w w w

β-glucosidase - + + - + - - - - - - - nd - - - -

N-acetyl-β-

glucosaminidase + + + w + + w w + + + w nd - - - -

nitrate reduction - - + - - - - - - - - - nd - - - -

indole production w - w w + w + - + w w - nd + + + +
urease - - - + - + + + + + - - nd - - - -

esculin (β-glucosidase) w + + w + + + + w + + + nd w - - +
gelatinase w - + + + + + + + + + + nd + + w +

β-galactosidase + + - - - - - - + - - - nd - + - -

starch accum + + + + - + + + w + + - - nd - nd +
amylase + + + - + + + + + + + + + - - + -

caseinase + - + + + + + + + + + + + - - - -

DNase w + - + w w - w + w + + + nd - nd +
hemolysis - - - - - - - - + - - - - - - - -

Tween 80 + w + + + + + + + - + w w nd - nd -

bile esculin - - - g+bw w - + + + + - - - - - - b

Biolog Universal Yeast 

(BUY) + + + + + + + + + + + w w nd w nd w

cetrimide + + + + + + + + + + + w w nd w nd w

EMB + + + + + + + + + + w - - - - - -

Endo + + + + + + + + + w w - - - - - -

amoxicillin (30 µg) R R R R R R nd nd R nd nd nd nd S S S I

ampicillin (10 µg) R R R R R R nd nd R nd nd nd nd S S S I

carbenicillin (100 µg) R R R R R R nd nd R nd nd nd nd S S S I

chloramphenicol (30 

µg)
I I I I I I nd nd I nd nd nd nd S S S S

chlortetracycline (30 

µg) R R R R I I nd nd I nd nd nd nd I I I S

penicillin (10 units) R I R R R R nd nd R nd nd nd nd S S S I

spectinomycin (100 µg) I I I I I S nd nd R nd nd nd nd S S I I

tetracycline (30 µg) R I I R I I nd nd I nd nd nd nd S I I S

Fig F1. Neighbor Joining Tree to Illustrate Phylogenetic

Relationships based on 16S rRNA Sequence.  
Fig F3. Variation in Pigment Production

Table F1. Fatty Acid Composition of Chryseobacterium species and related genera. 

Note high percentage of 15:0 anteiso among non-Chryseobacterium strains 

Fig F2. Neighbor Joining Tree to Illustrate Phylogenetic 

Relationships based on gyrB Sequence. 

An ~700 bp fragment of the gyrB gene was amplified by PCR,

sequenced by Beckman Coulter Genomics, 

Table F2. Differential Characteristics among Chryseobacterium species and related genera. 

R = resistant, I = intermediate resistance, S = sensitive, nd = not determined, 

w = weak, + = positive response, - = negative response

Conclusions
• Strain KM is sufficiently distinct at the molecular and phenotypic levels and 

merits description as a novel species for which the name Chryseobacterium

angstadti is proposed. 

• Strain BLS98 is sufficiently similar to Chryseobacterium oranimense that 

DNA-DNA hybridization will probably be necessary to determine whether it 

can be described as a novel species.

• Strain JJC and several others are sufficiently different from other 

Chryseobacterium strains to merit description as a new genus, and the 

name Lycomia zaccaria gen. nov, sp nov. is proposed.
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pH 5 - + - - - -

1% NaCl w + + + + +

D-fucose - + - - - -

L-fucose - + - - - -

1% Na-lactate - + + + + +

glycerol - - + - - -

D-aspartic acid - + + - - +

troleandomycin - - + - - +

L-alanine - - + - - -

L-arginine - + - - - -

L-aspartic acid w + - + w +

L-histidine - - - - - +

L-pyroglutamic acid - + + + - +

L-serine - - + - - -

lincomycin - + + + + +

guanidine HCl - + - + + w

D-gluconic acid w + + - - +

mucic acid - - - - - +

D-saccharic acid - - + - - +

vancomycin + + + + + +

tetrazolium violet - - + - w +

p-hydroxy-phenylacetic 

acid
- - - - w +

α-keto-glutaric acid + + + + - +

D-malic acid + + + + - +

L-malic acid + + - + + +

bromo-succinic acid + + - + - +

LiCl - + - + - w

tween-40 - w - - - +

α-hydroxy-butyric acid + + + + - +

acetoacetic acid - + - w w -

propionic acid + + + + - +

acetic acid + + + + - +

formic acid - w + + - +

aztreonam w + + + - w

Na-butyrate - w - + w +

C8 esterase lipase w + - + w +

valine arylamidase - - - - + -

acid phosphatase - w - - - w

α-mannosidase - - - w w -
nitrate reduction + + + + denit +

indole production - + - + + +

gluconate assimilation - - - - - +

caprate assimilation - - - - - +

phenylacetate assim - - - - + -

44C - + - + nd -

EG minimal medium - - - - nd +

Table C3. Differential Characteristics among 

Comamonas species. 

nd = not determined,  w = weak, 

+ = positive response, - = negative response

Comamonas franzii SJM

Comamonas aquatica LMG2370T

Comamonas terrigena B-781T

Comamonas testosteroni B-2611T

Acidovorax defluvii DSM12644

39

29

0.02

Figure & Table C1. Estimates of Evolutionary Divergence between 

Comamonas recA Sequences. 

Neighbor-Joining tree (above) and distance table (below) based on 

the number of base substitutions per site from analysis between 

sequences is shown . All results are based on the pairwise analysis 

of 5 sequences. Analyses were conducted using the Maximum 

Composite Likelihood method in MEGA4 [1, 2]. All positions 

containing gaps and missing data were eliminated from the dataset 

(Complete deletion option). There were a total of 444 positions in 

the final dataset.

Conclusions

Strain SJM is sufficiently 

distinct at the phenotypic 

and molecular levels to 

merit description as a 

novel species. The name 

Comamonas franzi sp. nov

will be proposed.

Figure M1. Variation in Pigments among 

Micrococcus strains.

M = Micrococcus luteus B-287T

i = Micrococcus sp. AF

c = Micrococcus sp. SSX

r = Micrococcus sp. TMG

o = Micrococcus sp. LYLL

c = Micrococcus sp. LYG1

o = Micrococcus sp. LYO1

c = Micrococcus sp. LYE1

c = Micrococcus sp. D7

us = Micrococcus yunnanensis DSM 21948T
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strain B-287 AF SSX TMG LYLL LYG1 LYO1 LYE1 D7
DSM 

21948

neg control - - - - - - - - - -

dextrin w w + + + + + + + +

D-maltose - - + + + + + + + +

D-trehalose - - + + + + + + + +

D-cellobiose - - + + + + - + w -

gentiobiose - - - - + + + + - +

sucrose - - + + + + + + + +

D-turanose - - + + + + + + + +

stachyose - - + - - - - - - -

pos control + + + + + + + + + +

pH 6 + + + + + + + + + +

pH 5 - - - - - - - - - -

D-raffinose - - + + + + + + + -

α-D-lactose - - - - - - - - - -

D-melibiose - w + + + + + w - -

β-methyl-D-glucoside - - - - + + - w - -

D-salicin - - - - - + - + - -

N-acetyl-D-glucosamine - - + - - + - - - -

N-acetyl-β-D-mannosamine - - + - - + - + - +

N-acetyl-D-galactosamine - - + + + + - + - -

N-acetyl neuraminic acid - - + + + + + + - -

1% NaCl + + + + + + + + + +

4% NaCl + + + + + + + + + +

8% NaCl - w w + + + + + + w

α-D-glucose - - + + + + + + w +

D-mannose - + + + + + + + + +

D-fructose - - + + + + + + w -

D-galactose - + + + + + + + w -

3-methyl glucose - + + + + + + + + -

D-fucose - + + + + + + + + +

L-fucose - + + + + + + + + +

L-rhamnose - + + + + + + + w -

inosine - - + - - + - - - -

1% Na-lactate - + + + + + + + + -

fusidic acid - - - - - - - - - -

D-serine - w + + + + + + + -

D-sorbitol - - - - - - - - w -

D-mannitol - - + - - + - + + -

D-arabitol - - + + + + - + w -

myo-inositol - - + + + + - + w -

glycerol - - + + + + + + + +

D-glucose-6-PO4 - - + + + + - + + +

D-fructose-6-PO4 - + + + + + + + + +

D-aspartic acid - - + + + - - - - +

D-serine - - + + + + - + + +

troleandomycin - - - - - - - - - -

rifamycin SV - - - - - - - - - -

minocycline - - - - - - - - - -

gelatin - - + + + + - + + +

glycyl-L-proline - - + + + + - w w +

L-alanine - - + + + + - - - +

L-arginine - - + + + + - + w -

L-aspartic acid - - + + + + - + + +

L-glutamic acid - - + + + + - + + +

L-histidine - - + + + + - + + +

L-pyroglutamic acid - - + + + + - + + +

L-serine - - + + + + - + + +

lincomycin - - - - - - - - - -

guanidine HCl - - - - - - - - - -

niaproof 4 - - - - - - - - - -

pectin + - + + + + + + w +

D-galacturonic acid - + + + + + + + + +

L-galacturonic acid lactone - - + - - - - - - -

D-gluconic acid - - + + + + - w w +

D-glucuronic acidi - + + + + + + w w +

glucuronamide + + + + + - + - w +

mucic acid - - + + + + + + + +

quinic acid - - + + + + - w w +

D-saccharic acid - - + + + + - w w +

vancomycin - - - - - - - - - -

tetrazolium violet - - - - - - - - - -

tetrazolium blue - - - - - - - - - -

p-hydroxy-phenylacetic acid - - + + + + + + + +

methyl pyruvate - - - - - - - - w -

D-lactic acid methyl ester - - + + + + - + + +

L-lactic acid - + + + + + + + + +

citric acid - - + + + + - - w +

α-keto-glutaric acid - - + + + + - + w -

D-malic acid - - + + + + - + + +

L-malic acid - - + + + + - + w -

bromo-succinic acid - - - - - - - - - -

nalidixic acid + + + + + + + + + +

LiCl + + + + + + + + + +

K-tellurite + + + + + + + + + +

tween-40 - + + + + + - + + +

γ-amino-butyric acid - - + - + + - - w +

α-hydroxy-butyric acid - + - + - + - + + +

β-hydroxy-D,L-butyric acid - - + + + + - + + +

α-keto-butyric acid - + + + + + + + + +

acetoacetic acid + + + + + + + + + +

propionic acid - + + + + + - + + +

acetic acid - + + + + + - + + +

formic acid - - - - + - - - - -

aztreonam + - + + + + + + + -

Na-butyrate + + + + + + + + + +

Na bromate + + + + + + + + + +
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strain
B-

287
AF SSX TMG LYLL LYG1 LYO1 LYE1 D7

DSM 

2194

8

11:0_ 4.3

13:0 anteiso 1.1 1.0 1.3 0.6 1.0 1.0 1.1

14:0 iso 1.5 3.0 3.8 2.7 1.7 1.7 1.7 2.8 3.9

14:0_ 3.8 0.7 0.5 0.5 0.6 0.7 0.5 1.7

15:0 iso 21.1 14.2 9.6 10.8 18.1 15.3 10.8 8.7 10.0 13.9

15:0 anteiso 49.4 74.1 77.7 72.4 70.2 74.7 80.0 80.1 55.9 69.3

15:0_ 4.4 0.5 1.4

16:1 w7c alcohol 2.5

16:0 iso 4.7 2.1 2.4 1.8 3.1 1.2 1.5 2.0 2.7 4.7

16:1 w7c/16:1 w6c 2.0 0.5 0.92

16:0_ 3.7 0.6 0.84

15:0 iso 3OH 1.5

15:0 2OH 0.6 0.6 1.4

17:0 anteiso 8.4 1.2 1.3 1.3 2.5 1.1 1.2 1.3 0.8 2.6

20:1 w7c 1.2

Table M2. Biolog GenIII response among 

Micrococcus strains
w = weak, + = positive response, - = negative response

Table M1. Fatty Acid Composition of Micrococcus 

strains.

Conclusions
• <1% difference in 16S rRNA

separates the  8 strains described 

here and 6 different type strains.

• Protein coding genes must be 

sequenced to confidently assign 

these strains to particular species 


