CHARACTERIZATION OF EPILITHONIMONAS SP. FH1. FROM A FRESHWATER CREEK
Jessica Hoffman, Clark Thompson, and Jeffrey Newman
Biology Department, Lycoming College, Williamsport, PA 17701

- FILL E.lacts . tenax
Abstract Results — MLSA Phenotypes ) TR [
16S rRNA Biolog Genlll plates S —
Epilithonimonas sp. FH1 is a gram-negative bacterium that < o Copee e e T I T e G s Lo e [ Ts Significant differences observed 5
. . . “ e Chryseobacterium molk . N . sucrose 143 157 9
was isolated from a freshwater creek and is hypothesized to be L G g between strain FH-1 and E. lactis s .
. . . . 1 — Croctacons mogmer ¥ WY S Eemse| o ovion o e A
anovel species of the genus Epilithonimonas within the family 5 oo i — : e 2
Flavob " E . 1d 1l . 4 0 Crsoosatenm woioon %0-Cnig s =8 ar * Trehalose v m
avobacteriaceae. Experimental data was collected on strain - Creysechacterun wystaalence - 103 MM 16
’ ) ) C. Cretmaceron e Cee o L = iz * Lactose prTT = @
FH1 in parallel with the type strains of the only two other L e ™ 0o - mr =T . Fructose T e e u
. . . . C Crmysobararan dsochoorgonss B
species of the genus, Epilithonimonas lactis and W Crmpeshecerin v enteiso Crs.a Wy i K + Galactose e
ili i i i R bk oo ed Featue 2 [ 2] o LI . Moot coemiic s [MIONNNISN 13
Epilithonimonas tenax. Tests done include multilocus . 10— Creyseobacirm aqusicum [Surnm| . 2o
P , : i i T ummedFested ML @& a2 e &
sequence analysis (MLSA), fatty acid methyl ester (FAME) | o s . P 13 - i3 « Acetic Acid oo ®
P . e sconceran bk . i o mannose =
analysis, Biolog GenllI plates, API tests, Kirby-Bauer Ao et Cir o Lo ar mE Siructore s 3
o yesobacieran sorcola .. i . Tt e D
antibiotic sensitivity testing, NaCl and temperature - ey oesbacterun e 50-Cs. o 3-OH 4 H i In resistance to: . . i (O
i d h biliti s miooseica Cis o 2-0H iz =X iz * Minocycline ey pEm 5
requirements, exoenzyme presence, and growth capabilities. 4 Creyseobacterium xfsngonss « The range of differences in 165 rRNA sequences between Chryseobacterium species is .008 - .061. Summed Featu-e = 2y ar . Ktellurite nosine FrrTT]
] . Eoimonimonas $p 1 K292y ’ » - Shsisees B
The 168 rRNA and protein-coding rpoB, groEL, and gyrB e The difference between FH-1 and E. lactis 165 rRNA sequences is .021. " 1= 4 Py e R
were amplified using the polymerase chain reaction and sent to aos 90-Coc 3OH 1) H s e o W
Beckman Coulter Genomics for sequencing. Contigs were Epitincnas sp FiH1 5o Cir o3-OF &= 8 7a Srre o s
i _Chrysecbaciorum wystaatense pitinirna _cis DSM {62211 o8 (0R85140) oo eoC o 3aH o7 ar e ——
. . Chryseobacterium shigense e O-glucoss-£-+04 207 183
assembled in CAP3 contig assembly program and analyzed B @ Crysesnactorm so ot o DO 8 0 o ma o e tior e B
: e fpob 5 Chopensorum angsadt i el DS i 0015 0101014016009 Fry o208 = = L] S r— :
using EzTaxon and BLAST. Pairwise distance tables and 2 Choysectactarum sp 1 Chyssocern sl DSM G267 B (OG0345) 0410151 014800160080 e "
phylogenetic trees were constructed in MEGAS using L Chsectacterin oranmense e e o e e e Fatty Acid Methyl Ester Composition i S— .
N N e eorenalicola Cryseociton ansa KU, 0B (005i1e) 01401520152 0077 00720088 068 0056 T e e oo
sequences from other organisms of the family ﬂzg( hrysaabactonm aquatcum Giysebact_raninense VG 24000 1poB_(JQS3147) 014811530161 0079 068 0069 0068 068 0082 of all three strains is similar 7 o s
100 Chryseobacterum greemlandense UMEH0  Chysesbckfum goenindarse UNBMT i (OGSD1S?) 048015 0153 023 062 0080 0061 061 0075 0080 = W
i ioh similari oo o ense UMBGAT  Cysotacleun shgese DS 712117 (J05149) 0149015 0540070 0068005 0061058 0072058 0073 e sy
Flavobacteriaceae., FHI sequences showed a high similarity d Cyeooncorom iz oo o L3 015101540155 015008 088 0150450051 0P 0085 008 P
. . . . seobacterium piperi ‘Chryseobacterium_greeniandense_UMB10_rpoB_(JX293151) 10.151 0,162 0.161 0.025 0,065 0.083 0.063 0.063 0.077 0.083 0.003 0.076 0.087 18 12 6
to E. lactis sequences for the protein-coding genes, with the B O evecpacierm ense Cryseacedon et CTNT 8, (20315) (12 0161 0155 083 0089 0063 0075 008 016 080 008 072 0.8 108 s s
Lo . o ' a Tk Chryseobacterum gloum Crysesocteon roun FH2 o8 01520161 01620096 00720 04 0082 1090 01 075 0097 0184 0.5 0100077 o ;g ?’
pairwise distance being less than 5% for rpoB, groEL, and Elzabetniingia anophelis Chyseotater vystaslrse LUG 26T cB (3143 0154 D168, % -
- 0 o Epironimonas tenax Cryseocitum gl ATCC 35907 o GLITOBY) 01500165 01620084 0087 0.101 0079 0079 0085 008701000101 080 003 079 0056 0068 e o
gyrB. Therefore, Epilithonimonas sp. FH1, despite showing O orimones v Cysesacaronfese DSH 1986 o (0OSO53) 0161065 0.1 U 106,009 0085
pihimonas sp. FH- ns ous e
. . . o Lycomia hafense S Soeeicacis 10 iss G
unique phenotypic characteristics, cannot be concluded to be a B T e estokonss *  The range of differences in rpoB sequences between Chryseobacterium species is .051 - .106. Epilithonimonas Bucuonsmiae o .y s
novel species without supporting DNA-DNA hybridization or . (Spssscarunsanesa+ The difference between FH-1and E. factis poB sequencesis .024. tenax onicecs 3 s
complete genome sequence data. e e ancomn e
eamimbtie 03 »
002 Epilthonimonas_sp_FH-1_goEL e oyt o R
% CI soli lactis_DSM_19921_groEL 0.041 7 18 10
L " Chryseobacterium vrystaatense Epilthonimons_tenax_ DSM_16811 0084 0,082 taeicsca ey )
roEL d cﬁ:;’l::::’;‘i:‘:ﬂ"‘;";:"“ Chiyseobacterum_goum_ATCC_ 35910_goEL  0.1840.179 0.166 ic s e s
Chryseobacterium_sp_BLS98_groEL 0192 0.184 0.159 0.105 o matic acid w3 a7 6
Background ] C"'yse"c”:“:x:az:f‘sm ejvonse  CTysechacteun _squatcun KCTC_f2463 goEL 019201890179 028 0105 Lolcscd wr 2 | e
i Cmseg’“'e”"m ‘m:e“ cwmmmm’:&ém:iosm 17072 groEL 2133:33:2@313:385385(]@7 e . . - o s
* Epilithonimonas sp. FH-1 isolated during water quality o c aquaticum haiknse DSM goEL 0199 0.187 0.184 0153 0.476 0.176 0202 0,179 Epilithonimonas lactis — oW
N . . L W \_greenlandense_UMB1O_groEL 0,199 0.197 0,182 0.123 0,100 0.026 0095 0.077 079 e 2
testing, displayed flexirubin pigments. @ v s uEL_[0150/0.670.12(0.1230.1001.025 0065 0077079 000 All three strains have distinct colony morphologies, produce o
« Only two species of this genus have been described in the Chryseobacterium luteum Chiyseobacterum_joostel_LMG._ 16212 groEL. 0.199.0.197 0.182 0,120 0.100 0.102 0.100 0.074 0.184 0092 0.092 4 3 s e
N N R LA e spBLSI8 "_piperi CTM_groEL 0.202 0.189 0.174 0120 0.084 0.100 0.077 0.074 0.171 0,082 0.082 0.092 ellow-orange flexirubin pigments Ty e
Ilterature, each with one strain o Chryseobacterium gleum Chryseobacterium_ystaatense_LMG_22846_groEL  0.202 0.194 0.159 0.113 0.084 0.074 0.079 0.074 0.192 0.069 0.069 0.102 0.077 Y & pig scetic acia 553 [ea ;
Elizabethkingia anophelis Chryseobacterium_soli_ DSM_19298_groEL 0.202 0.202 0.164 0.125 0.090 0.084 0.079 0.077 0.197 0.074 0.074 0.105 0.074 0.023 '“’:“ — L - £
5 Riemerella anatipestifer Chryseobacterium_sp_JM1_groEL 0.2070.210 0.182 0.136 0.107 0.105 0,067 0.120 0.199 0,097 0,097 0.115 0,095 0.064 0.066 e et somen
. il i 1 : @ Kaistella koreensis Chiyseobacterium_luteum_DSM_18605_groEL 0,210 0.207 0.187 0.138 0.082 0.095 0.107 0.100 0.210 0,084 0.084 0.123 0.102 0,062 0.079 0.113 N bromate Rt
Hypothesis: Epilithonimonas sp. FH-1 is a novel species of the Lycomia zaceara 4JC
genus Epilithonimonas and the family Flavobacteriaceae. o Lycomia vostokensis
oo secbacierumhalfense .+ The range of differences in gro€L between Chr terium species is .069 - .210. C lusi
| o gmgi‘sm:“:); lactis * The difference between FH-1 and E. lactis groEL sequences is .041. Lonclusion
o0 Epilithonimonas sp. FH-1
Weekselia virosa
Methods While phenotypic differences indicate that Epilithonimonas sp. FH-1 may be a novel species,
" Chysoosactoram siganse AT the molecular evidence, specifically the percent differences of protein-coding genes between
. 7 Chryseobacterium sp. JM1 Epilthonimonas_lactis DSM_19221T_gyrB_(1X293157) 0030 _ e . PR rS . ~ . g .
* 16S rRNA, rpoB, groEL, and gyrB sequences were amplified u Chryseobacterium luteum Eplithorimonas lenax DSV 168117 gy (DO93158) 0087 0.086 FH-1 and Epilithonimonas lactis, is inconclusive. DNA-DNA hybridization must be done to
. . . . o Chr bacte stadti Chryseobacteri LMG24030_gyrB. 10.165 0.156 0.165 H H
using PCR, sequenced, assembled with CAP3, deposited in gyrB . Chryecovaciorum oranmense Coatatn et 04 g AT conclude whether FH-1 is a novel species.
Chryseobacterium sp.BLS98 Chiyseobacteiom_greeniandense_UNB1D_gyB_(DQS3161)  0.167 0.171 0,186 0.145 0.048
GenBank. B Chryseobacterium soldanellicola Chyseobacterom greenlandense, UNB4T gyB (DQ93162) 0,169 0.173 0188 0,148 0049 0002
1 Ch:s’;’zzz‘xﬁi‘:::“"”” Chryseobzcterum sodenelicoz DSH_17072. oy 0750179 0190 0.118 0116 0.13 0.144
. S M EGAS d t | t t /i 100 Chryseobacterium gleum (Chryseobacteium_luteum _strain DSM_18605_gyB. 077 0.173 0,173 0.112.0.112 0.135 0.137 0.141 References
equences, used to align sequences, construc s S ores Cstomnimiinge T mamssomenimosto melerences
. P w
phylogenetic trees and calculate pairwise distance charts . o %:%ZZZZ‘Z?Z’;W&Z“Z?‘”‘” st st NG, 212 g8 IR R O R (e Huang, X. and Madan, A. (1999) CAP3: A DNA sequence assembly program. Genome Res., 9, 868-877.
E Chryseobacterium aquaticum (Chynechacindin sl DM 16286 gufi [14880.177/01830. 120 0141042210, 2L 140,115 0B 04150, 125 O'Sullivan, L. A., J. Rinna, G. Humphreys, et al. (2006). Culturable phylogenetic diversity of the phylum ‘Bacteroidetes’ from river epilithon and coastal
100 Chryseobacterium greenlandense UMB10 Chiyseobacteiom wystaalense, LG, 22846 gyB 0,168 0,179 0.181 0133 0.120 0.143 0144 0.135 0.141 0131 0.139 0004 0,124 ' ' ’ )
« Fatty acid methyl ester (FAME) analysis using GC. 199 Ghryseobacterium greenlandense UMB34T  Chysesaciefn sp. M1 gy 0198016011194 0108135 037 0.139 015 0101 012 0078005 033015 water and description of novel members of the family Flavobacteriaceae: Epilithonimonas tenax gen. nov., sp. nov. and Persicivirga xylanidelens gen.
. Riemerella anatipestifer Chiyseobacterum_angstadt KM_gyB 0.196 0,104 0.188 0.116 0.133 0.150 0,152 0,139 0.097 0.125 0.108 0.146 0.124 0.143 0001 .
o = Eizabetnkingaanoptels Chyseobacteiom e CTM gy 02090205 0207 0.1330.120 04430144 043 0137 044 0.125 0,437 0118 0435 0131 041 nov., sp. nov. NSEM. 56: 169 — 180.
I . N izabetringia meningoseptica  (nyseoteteion geum ATCC 3591 oy 0213020802020.450131 040 0144 01520109 .16 0141 0.24 0143 01200144 0290140 o " i i ‘s mil . 675-
« Carbon source utilization , resistance to Inhlbltory Lif;lT;ﬁJEi?Zii!i‘Zws mz:snamuﬂj;g:gmsﬂcwnws,w 02130.209 0.202 0148 0.131 0,143 0144 0.152.0.139 0143 0,141 0.124 0,143 0.120 0164 0.120.0.143 0000 Shaked, T., E. Hantsis-Zacharov, and M. Halpen. (2010). Epiithonimonas lacts sp. nov. isolated from raw cow's mik. IISEM 60: 675 - 679.
- X - w Tamura K, Peterson D, Peterson N, Stecher G, Nei M, and Kumar S (2011) MEGAS: Molectular Evolutionary Genetics Analysis using Maximum Likelihood,
conditions examined with Biolog Genlll plates. @ Lycomia haifense
8 P 99 Lycomia hafense " ; iesi Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.
Epilithonimonas tenax * The range of ingyrB between Chr species is .078 - .152. g
- . . C Epllthonimonas lactis +  The difference between FH-1 and E. lactis gyrB sequences is .030.
* Traditional growth and biochemical phenotypes tested 100 Eplithonimonas sp FH-1 Acknowledgements
g p yp Weeksella virosa
— o . . o The Biolog and MIDI/FAME instruments were purchased with funding from NSF award DBI-0960114 to JDN,
* Antibiotic sensitivity tested using the Kirby-Bauer method.
"MRI-R2: Acquisition of Instrumentation for Novel Microbe Cl ization by L ”




