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Abstract:
This work is a continuation of research done under the ASM 
undergraduate research fellowship.  Four genes: glutamine sythetase, 
DNA gyrase B, chaperonin GroEL, and DNA directed RNA polymerase 
subunit B, were studied using multilocus sequence typing to 
characterize the phylogenetic relationships between members of the 
Flavobacteriaceae.  Degenerate oligonucleotide primers were created 
for the four genes, and the resulting gene fragments were then 
sequenced by Agencourt.  A multiple sequence alignment was 
performed on the data, phylogenetic trees and difference tables were 
also generated.  

The Problem:
With the newest revision to the characterizations required to publish 
novel species,  16S rRNA is no longer sufficient, and other means must 
also be utilized.  MLST can be used to supplement the 16S data for 
publication.

Method:
•Chryseobacterium gleum and similar sequences were used to find 
highly conserved regions of the genes
•Degenerate oligonucleotide primers were synthesized
•PCR was run to amplify the selected gene fragments, which were then 
sequenced
•Contiguous sequences were compiled using CAP3, and the contigs
were aligned using the ClustalW algorithm in MEGA4
•Weighted neighbor joining phylogenetic trees and difference tables 
were generated

Goals:
To clarify and improve the phylogenetic relationships between 
members of the Flavobacteriaceae.

‘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 2: Phylogenetic relationship of the  16S rRNA gene. Generated using the Weighted 
Neighbor Joining algorithm and data from the Ribosomal Database Project.

Figure 3: Gel used to estimate DNA 
concentrations before sending to 
Agencourt for sequencing.

Figure 4: Typical electropherogram of DNA 
sequence.

Figure 1: Depiction of the open reading frames and primer binding 
sites for (A) gyrB, (B) groEL, and (C)/(D) rpoB.

Figure 5: CAP3 assembly of 
complementary strands into a single 
contiguous sequence.

Figure 6: BLASTn search using the strain JJC DNA 
gyrase subunit B gene fragment.

Figure 8: Multiple Sequence alignment using the ClustalW algorithm in MEGA4

Figure 9:Phylogenetic relationships of Flavobacteriaceae as shown by phylogenetic
tree and difference tables. (A) gyrB, (B) groEL, (C) rpoB.

Conclusions:
• percent identity is found between members of the same genus
• percent identity is found between the different genera
•Strain JJC, Flavobacteriaceae bacterium 3519‐10 and Chryseobacterium haifense

are sufficiently different enough to be in a different genus.
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See also: Poster by Jordan Krebs

Row 1
1: C. piperi glnA335‐515
2:C. luteum glnA335‐515
3: C. sodanellicola glnA335‐515
4: C. diehlii glnA335‐515
5: S. anhuimase glnA335‐515
6: Lambda Marker
7: C. piperi glnA390‐515
8: C. luteum glnA390‐515
9: C. sodanellicola glnA390‐515
10: C. diehlii glnA390‐515
11: S. anhuimase glnA390‐515
12: none 
Row 2
1: C. soli groEL55‐190
2: S. anhuimase groEL55‐190
3: C. diehlii rpoB260‐530
4: C. shigense rpoB260‐530
5: C. soli rpoB260‐530
6: Lambda Marker
7: C. diehlii rpob530‐1245
8: C. shigense rpob530‐1245
9: C. soli rpob530‐1245
10: none
11: none
12: none

(A)                                                        (C)                      

(B)

(D)

Figure 7:  GenBank Record of one 
of our sequences


