
Abstract:

Methods:

• Environmental unknowns cultured & characterized in Microbiology course 
• Colony PCR of 16S rDNA with primers 27f & 1492r, 1 Sanger sequencing rxn
• Compare sequence to validly published type  strains (Eztaxon.org)

>99.0% identical<99.0% identical

Species
identification
assigned

• Fully sequence both strands of nearly complete 16S rDNA
‐ Submit Sequence to GenBank
‐ ClustalW 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 

Introduction/Background: 
1. Chryseobacterium sp. JJC  was isolated from the Loyalsock 

Creek and was initially characterized as an “unknown” in 
Bio 321W – Microbiology

Figure 1. Collection Site: Loyalsock
Creek
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Conclusions:

1. Strain JJC will be named as Kaistella zaccaria, sp. This organism represents a 
group of Chyseobacterium that should be reclassified back into the Kaistella 
genus. 

2. Reclassification of a group of Chryseobacterium into the genus Kaistella is 
supported by these organisims having a higher 15:0 anteiso than other 
Chryseobacterium members. 

3. To complete the preparation of these strains for publication in the International 
Journal of Systematic and Evolutionary Microbiology, several additional 
reference strains must be obtained for comparison, including: Chryseobacterium 
anthropi and Chryseobacterium koreense.

4. For Multi Locus Sequence Analysis results, see “Development of Multi-Locus 
Sequence Typing for the Flavobacteriacea” by K.C. Failor and Jeffrey Newman, 
PhD.

Figure 4.  Weighted Neighbor 
joined tree generated for 16S 
rRNA sequence analysis. 
The evolutionary history was inferred using the Neighbor‐Joining 
method (Caitou and Nei, 1987). The bootstrap consensus tree inferred 
from 1000 replicates  is taken to represent the evolutionary history of 
the taxa analyzed (Felsenstein, 1985). Branches corresponding to 
partitions reproduced in less than 50% bootstrap replicates are 
collapsed. The percentage of replicate trees in which the associated 
taxa clustered together in the bootstrap test (1000 replicates) are 
shown next to the branches . The tree is drawn to scale, with branch 
lengths in the same units as those of the evolutionary distances used 
to infer the phylogenetic tree. All positions containing gaps and missing 
data were eliminated from the dataset (Complete deletion option). 
Phylogenetic analyses were conducted in MEGA4 (Tamura et a., 2007). 
The blue star indicates the group to be reclassified back into the 
Kaistella genus. 

Molecular and Phenotypic Characteristics of a Novel Species and Related Type 
Strains Suggest a Reorganization within the Genus Chryseobacterium
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ECL Genus species Kaistella 
zaccaria

Chryseo. 
haifense

Chryseo 
oranimense

Chryseo 
shigense

Chryseo 
luteum Chyseo soli Chryseo  

soldanellicola
Chryseo 
solincola

Chryseo
antarcticum

Chryseo
jeonii

Chryseo 
palustre

Chryseo 
treverense

Chryseo 
anthropi

Chryseo 
chaponense

Chryseo 
koreense

strain JJC DSM19056 LMG24030 DSM17126 DSM18605 DSM19298 DSM17072 1YB‐R12 AT1013 AT1047 3A10T IMMIB L‐
1519T NF 1366 Sa 1147‐06 Chj707

medium TSBA TSBA TSBA TSBA TSBA TSBA TSBA
Columbia II 
w/5% horse 

blood
R2A R2A TSA BHI broth BHI broth nutrient agar nutrient 

agar

temp 30 30 30 30 30 30 30 37 15 15 28 22 22 30 30
run date 10/5/2010 10/5/2010 10/5/2010 10/5/2010 10/5/2010 10/5/2010 10/5/2010 2010 2005 2005 2010 2009 2009 2010 2004

run by JDN JDN KAS KAS KAS JDN KEK Benmalek et 
al. Yi et al. Yi et al. Pires et al. Yassin et al. Yassin et al. Kampfer et al. Kim et al.

method RTSBA RTSBA RTSBA RTSBA RTSBA RTSBA RTSBA CCUG MIDI System MIDI System Kuykendall et 
al. (1988)

standard 
procedure

standard 
procedure

Kampfer and 
Kroppenstedf 

(1996)

MIDI 
System

SimIndex 0.228 0.155 0.882 0.725 0.769 0.676 0.773 ND ND ND ND ND ND ND ND

Library Match Chryseo 
balustinum

Chryseo 
indoltheticum

Chryseo 
indologenes

Chryseo 
balustinum

Chryseo 
balustinum

Chryseo 
balustrinum

Chryseo 
balustrinum ND ND ND ND ND ND ND ND

ECL fatty acid
12.623 13:0 iso 7.23 2.21 0.94 1.54 1.75 1.12 1.01 ‐ 2.5 2.9 3.1 ‐ 1.8 7 10
12.718 13:0 anteiso 0.79 0.19 ‐ ‐ ‐ ‐ ‐ ‐ 3.2 3.6 tr tr tr 2.9 ‐
13.616 14:0 iso ‐ ‐ ‐ 1.58 ‐ ‐ ‐ 2 1.5 5 0.9 ‐ ‐ 2.3 2
14.000 14:0 0.26 0.28 0.38 0.34 0.35 0.25 0.53 ‐ ‐ ‐ ‐ tr 0.7 tr ‐
14.632 15:0 iso 41.83 35.95 38.03 42.16 41.84 38.06 43.9 14 13.6 12.2 40 16.8 ‐ 23.6 52
14.725 15:0 anteiso 11.61 15.4 0.55 0.57 3.59 2.86 1.39 41.4 15.2 24.2 17 65.3 59.7 19.4 11
15.024 15:0 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.6 1.5 ‐ ‐ ‐ ‐ ‐
15.486 16:1 iso H 0.52 0.46 ‐ ‐ ‐ ‐ ‐ 2.8 3.6 9.1 tr ‐ ‐ 2.2 ‐
15.634 16:0 iso 0.45 0.26 ‐ 0.22 0.22 0.17 7.2 2.8 5.7 ‐ 1.7 3.4 3.2 ‐
15.880 SF3 16:1 w6c/w7c 4.9 4.78 11.11 8.47 5.48 11.98 10.45 1 2.7 2.6 ‐ ‐ ‐ ‐
15.924 16:1 w5c ‐ 0.2 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ tr 0.6 ‐ ‐
16.001 16:0 0.9 0.9 1.76 1.57 1.58 1.59 1.69 ‐ 0 0 ‐ tr 1.6 ‐ ‐
16.163 15:0 iso 3OH 2.9 3.18 3.03 2.75 2.85 2.57 2.49 ‐ 1 1.3 2 4.5 1.4 3.5 3
16.259 15:0 2OH 0.56 0.76 ‐ ‐ 0.52 0.26 ‐ 1.4 1.9 1.9 0.8 ‐ ‐ 1 ‐

16.444 SF4 17:1 iso w9c/10 
me 16:0 16.4 21.6 20.77 18.43 18.1 18.96 20.97. 1.8 21.3 8.6 18.7 ‐ ‐ ‐ 3

16.516 SF5 17:1 anteiso B/ 
17:1 iso w5c 0.7 0.83 0.23 0.32 0.37 0.32 0.41 ‐ 0 0 0.5 ‐ ‐ 1.2 ‐

16.637 17:0 iso 0.16 0.13 1.74 0.87 ‐ 1.14 0.59 ‐ 0 0 ‐ 0.8 8.3 ‐
17.173 16:0 iso 3OH 1.21 1.3 0.29 0.38 0.38 0.75 0.87 4.2 5.1 9 1.4 ‐ ‐ 5.3 2
17.550 16:0 3OH 0.1 0.12 0.89 1.1 0.96 1.22 1.02 ‐ 0 0 ‐ ‐ ‐ ‐ ‐

18:1w5c ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.5 0.8 1.5 ‐ 0.5 1 ‐ ‐
18.194 17:0 iso 3OH 7.85 9.34 19.55 17.91 18.68 17.01 13.04 5.2 5.6 4.4 6 31.6 73.2 9.1 10
18.297 17:0 2OH 0.93 1.76 0.3 0.26 1.45 0.96 0.27 5.7 3.3 2.3 0.8 ‐ ‐ 1.6 ‐

total 99.3 99.65 99.57 98.47 97.9 99.27 99.68 100.4 94.9 98.8 97.9 193.2 195.8 99.7 98

Figure 2. 16S rDNA Sequence Analysis – Top schematic 
shows the location of PCR and sequencing primers. Lower 
diagram illustrates the reads assembled into the final 
consensus sequence. 

27f rRNA1

1492r

530f

rRNA2

785f 1114f

1100r

16S rRNA gene ~ 1500 bp

Table 1. Fatty Acid Methyl Ester (FAME) analysis.
Numbers coorespond to percent of  fatty acid from all fatty acids. Data for  Chryseobacterium solincola, C. antarticum, C. jeonii, C. palustre, C. treverense, 
C. anthropi, C. chaponense, and C. koreense not from this study, sources as indicated  in chart. 

Figure 3. Best Type Strain matches to JJC
using EZTaxon.org.

In the field of Microbial Taxonomy and Systematics, there are 
lumpers and splitters. Lumpers tend to group species together into 
fewer, more diverse groups, while splitters tend to create new, 
more homogeneous groups. The genus Chryseobacterium has 
increased from 5 to 58 species in the past decade, due to the 
description of new species, and movement of other species into 
the genus. Chryseobacterium koreense was initially named  
Kaistella koreensis (Kim et al. 2004) then was reclassified when 
Chryseobacterium anthropi, sp. was published (Kampfer et al. 
2009) and placed into the Chryseobacterium genus based in its 
similarity to Chryseobacterium haifense.  

Our studies with strain JJC, a novel species candidate, closely 
related species, and species that are more distantly related but 
still within the genus Chryseobacterium have identified several 
phenotypes, that clearly distinguish these organisms into two 
groups. We recommend reinstitution of the genus Kaistella
for organisms within the larger Chryseobacterium group that 
contain a high percentage of the fatty acid 15:0 anteiso, do not 
produce flexirubin pigments,…
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‘Kaistella zaccaria JJC/EU523664'
‘Flavobacteriaceae sp.3519-10/EU694411’

'Chryseobacterium haifense H38T/EF204450'
'Chryseobacterium anthropi NF 1366T/AM982786'

'Chryseobacterium koreense Chj707T/AF344179'
'Chryseobacterium jeonii AT1047T/AY553294'

'Chryseobacterium chaponense Sa 1147-06T/GU345045'
'Chryseobacterium antarcticum AT1013T/AY553293'

'Chryseobacterium yonginense HMD1043T/GQ259742'
'Chryseobacterium palustre 3A10T/EU360967'

'Chryseobacterium treverense IMMIB L-1519T/FN297836'
'Chryseobacterium solincola 1YB-R12T/EU516352'

'Chryseobacterium humi ECP37T/EU360966'
'Chryseobacterium marinum IMCC3228T/EF554366'

'Chryseobacterium hominis NF802T/AM261868'
'Chryseobacterium bovis H9T/EF204446'

'Candidatus Chryseobacterium timonae 2002-2300129/AY244770'
'Chryseobacterium hispanicum VP48T/AM159183'

'Chryseobacterium molle DW3T/AJ534853'
'Chryseobacterium pallidum 26-3St2bT/AM232809'

'Chryseobacterium hungaricum CHB-20pT/EF685359'
'Chryseobacterium caeni N4T/DQ336714'

'Chryseobacterium ginsenosidimutans THG 15T/GU138380'
‘Chryseobacterium piperi CTM/EU999735'

'Chryseobacterium soldanellicola PSD1-4T/AY883415'
'Chryseobacterium soli JS6-6T/EF591302'

'Chryseobacterium scophthalmum LMG 13028T/AJ271009'
'Chryseobacterium piscium LMG 23089T/AM040439'

'Chryseobacterium balustinum ATCC 33487T/M58771'
'Chryseobacterium indoltheticum LMG 4025T/AY468448'

'Chryseobacterium greenlandense UMB34T/FJ932652'
'Chryseobacterium aquaticum 10-46T/AM748690'
'Chryseobacterium piscicola VQ-6316sT/EU869190'

'Chryseobacterium formosense CC-H3-2T/AY315443'
'Chryseobacterium angstadti KM/EU999734'

'Chryseobacterium ureilyticum F-Fue-04IIIaaaaT/AM232806'
'Chryseobacterium joostei LMG 18212T/AJ271010'

'Chryseobacterium arthrosphaerae CC-VM-7T/FN398101'
'Chryseobacterium gleum ATCC 35910T/ACKQ01000057'

'Chryseobacterium flavum CW-ET/EF154516'
'Chryseobacterium aquifrigidense CW9T/EF644913'

'Chryseobacterium indologenes LMG 8337T/AM232813'
'Chryseobacterium culicis R4-1AT/FN554975'

'Chryseobacterium jejuense JS17-8T/EF591303'
'Chryseobacterium rhizosphaerae RSB3-1T/DQ673670'

'Chryseobacterium elymi RHA3-1T/DQ673671'
' Chryseobacterium diehli BLS-98/FJ169958 '

'Chryseobacterium lathyri RBA2-6T/DQ673674'
'Chryseobacterium oranimense H8T/EF204451'

'Chryseobacterium vrystaatense LMG 22846T/AJ871397'
'Chryseobacterium shigense GUM-KajiT/AB193101'

'Chryseobacterium luteum P 456/04T/AM489609'
'Chryseobacterium gambrini 5-1St1aT/AM232810'
'Chryseobacterium defluvii B2T/AJ309324'

'Chryseobacterium daecheongense CPW406T/AJ457206'
'Chryseobacterium taiwanense BCRC 17412T/DQ318789'
'Chryseobacterium wanjuense R2A10-2T/DQ256729'

'Chryseobacterium hagamense RHA2-9T/DQ673672'
'Chryseobacterium daeguense K105T/EF076759'

'Chryseobacterium gregarium P 461/12T/AM773820'
'Chryseobacterium taichungense CC-TWGS1-8T/AJ843132'
'Chryseobacterium taeanense PHA3-4T/AY883416'

'Bergeyella zoohelcum ATCC 43767T/M93153'
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Figure 5. Growth of Chryseobacterium strains on Endo,
R2A and Cetrimide agars.


