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Abstract

The study on diversity of marine gliding bacteria in Thailand including Chonburi,
Samutsongkram, Samutsakorn, Petchburi, Surathani, Trang, Krabi, Phuket and Nakornsithammarat
had led to the discovery of 6 major groups of marine gliding bacteria. Among these, only one group
was identified, by 16s rDNA sequencing technique, as a previously reported genus Tenacibaculum
mesophilum whereas 3 other groups were proposed as new genera and species including
Aureispira marina gen. nov., sp. nov. Aureispira maritima sp. nov. and Rapidithrix thailandica gen.
nov., sp. nov. The other two groups are currently being inve§tigated and the preliminary results
suggested that they could potentially be either novel genus or species. It is also interesting to note
that there marine gliding bacteria, when cultivated in suitable marine media, were able to produce

chemical crude extracts with various biological activities including cytotoxicity, antimicrobial and

enzyme inhibitory activities.
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Executive Summary

This research project aims to study biological diversity of marine gliding bacteria in Thailand.
According to our preliminary study, it was confirmed that there are at least 3 strains belonging to the
new Genus in the Family Saprospiraceae. However, there are 70 more strains ir) our culture collection
which need to be identified. The taxonomy of these bacteria will be done by the using the information
from 16s rDNA sequences, biochemical characteristics as well as the cellular components i.e. fatty
acid and respiratory quinone. This research project will ultimately yield the new knowledge about
biological diversity of the understudied bacteria and the academic collaboration of Thai and

international researchers.
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GBOO1 ot qamey 75 Al Cytophags sp. at
GB002 1741 WABNUBE MANLIUAY Flexithrix aggregans 92 Rapidithrix thailandica
GB003 1747 /e qAMeE 75 Al Flexithrix aggregans 92 Rapidithrix thailandica
GBOO4 1725 Waatih fanmen 75 Al Aureispira maritima 94
GBO005 1736 windan winlueng Flexithrix aggregans 92 Rapidithrix thailandica
GB0O7 INTEN MANERNAS Saprospira sp. 93 Aureispira marina »
GBOOS 1744 Uzn5e gaumen 75 Sl Alpha-protecbacterium 96
GB009 1742 ATNFIE MIARENNRQ Flexithrix aggregans 92 Rapidithrix thailandica
GBO11 aming gauvay 75 Al Flexibac 100 Rapidithrix thailandica
GBO14 amiadiFen gawes 75 Al unculturable bacteria
GBO1S 1750 A mieRune AAWUWDY 75 &l Flexithrix aggregans 92 Rapidithrix thaifandica
GBO16 174§ wmeis aatuve 75 § il Flexithrix aggreqans 92 Rapidithrix thailandica
GBO18  1695/1 i auwaradniTiuleniiu Aureispira maritima 87
GB019 nrzanalatwiin wiagiund Tenacibaculum mesophilum 99
GBO021 1715 awigduasestima wiatindiou Saprospira sp. 87 Aureispira maritima
GB022 1710 Waenuas maddiy Flexithrix aggregans 92 Rapidithrix thailandica
GBO024 1705 AT UIAIDUUNN Saprospira sp.
GBO26 1707 zlasin mimeuun BRacillus sp. 90
GB033 1692 nitldEatn srafan Saprospira sp. 99 Aureispira maritima
GBO37 1727 g mlznnis garuven 75 Al Bacillus flexus 98
GB038 vmj“nvn: @ wiaslag Saprospira sp. a9 Aureispira maritima
GB039 1734 A3 waluuu Aureispira maritima 85
GB041 AWMy A MEE 75 AUl Saprospira sp. 99 Aureispira maritima
GBO42 1733 amine watuniy unculturable bacterium 98
GB043 Nmfm AAUNDE 75 Al Saprospira sp. Aureispira marina
GB046 Waanvay wiatiniieu Gamma protecbacteria
GB051 wdanlli mneng Saprospira sp Aureispira marina
GB052 AUdg RAUNBE 75 Al Saprospira sp. Aureispira marina
GB055 FINNTE qAaVBE 75 Al Saprospira sp. 99 Aureispira maritima
GBO56 Uznn39@du qarumen 75 Al Flexibacicr sp 86
GB057 Iﬁq Anfiu Flexithrix aggregans 91 Rapidithrix thailandica
GBOS8 auieRinma dnity Cytophaga sp. a3
GB060 wdenuas dnitu Cytophaga sp. 93
GBO61 Waenvay dniiu Flexithrix aggregans 91 Rapidithrix thailandica
GB062 Uznnia dndiu Flexithrix aggregans 91 Rapidithrix thailandica
GB063 biofilm &mitu Flexithrix aggregans 91 Rapidithrix thailandica
GB064 mm"’mﬁﬁlmunmi’\ﬁu Anity Flexithrix aggregans 91 Rapidithrix thailandica
GB065 nldaanvay dnily Flexithrix aggregans gt Rapidithrix thailandica
GBO067 wasnuas dadiy Flexithrix aggregans 91 Rapidithrix thailandica
GB068 Urnia dndiu Flexithrix aggregans 91 Rapidithrix thailandica
GB072 biofilm ARty Flexithrix aggregans 91 Rapidithrix thailandica
GBO74 Wm‘ij’l nNENTY Tenacibaculum mesophilum 99 T.mesophilum
GBO76 1l innense Fulvivirga kasayanovi 98 New species
GBO77 W innensy Fulvivirga kasayanovii 98 New species
GB078 N'Emj”n naEnTe Tenacibaculum mesophilum 99 T.mesophilum
wdenuey imense Tenacibaculum mesophilum 99 T.mesophilum

GB080
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A19WIN 2 Nﬂmi"JLﬂﬁ"l:ﬂﬂ’]mUiA’mﬂT@Wﬂmm 16s rDNA ﬂﬂdLLUﬂﬂLiﬂ1nﬂﬂQ (ma)

TUR TISTR R T HRNFIARIUUNIT AN ENITIATIZY 165 DNA sequence
ti'a No. Related Genus or species % Newly proposed Genus or species
Identical
GBO081 'iﬂm‘J. Stk Flexithrix aggregans 90 Rapidithrix thailandica
GB084 Flexithrix aggregans 91 Rapidithrix thailandica

3. Msigadiananwoitesdeiandiasiiuaiiavieanawug lu
o o k74 =3 ] j = = 3 ¢=l| & ' o '
anuansidelude 2 audiuinddewefiFelnafefiuenldanmziaetintdes 5 nguan
ar <&

H s , ) o a a o o e v 3a Yo o aa
NUNA 6 n@NVlﬂ’]ﬂ')'\quﬂuLtUﬂWLiﬂin@ﬂQ‘ﬁuﬂﬂT'ﬂﬁ'\ﬂWuﬁ:‘luﬂ ﬂﬁuuQQQEQQ1mﬂmLﬂﬂﬂ LLUﬂVlLﬁ‘EJ'Lu

‘ voow i
o o <A -l

nquA 3, 4 uar 5 m?im:mLﬁﬂﬂ@@i@ﬂﬁnmﬂuﬂ:f%fi’]u,unL%ﬂﬁi@”lﬂ vatiilasanuuaiiGelung
ﬁm@h’:ﬁﬁﬂmummL“%@ﬁtmn”lﬁmnﬁzgﬂ wasdasnialudunatusseutszinnaesiannidy dwiu
Lmﬂﬁﬁ"ﬂinafmﬁmé‘m&utﬁf-ﬁ"ﬂfa:ﬁ']mﬁmemﬁﬂ‘lﬂlﬂﬂNmﬁﬁﬂéuuﬁqmnﬁ duanImmaaeiie
galiendnenfreataiu ;ﬁﬁaiﬁwmmuammﬁmd%qLﬂﬁmﬂ«%@ié’uﬁ ANAINNIN TN TEBEILA
T (Smibert & Krieg, 1994) Wil (Smibert & Krieg, 1994) tween 20, 40, 60 uaz 80 (Barrow & Feltham,
1993) agar waz carboxymethly cellulose (Smibert & Krieg, 1994) G+C content (Mesbah et al, 1989)
dwiuniniensdasddsznavreinsaladunelugad azinlpanisiirssisag GCMS nisiame
respiratory quinone (Komagata & Suzuki, 1987) ‘Iif)d'qquﬁ (8-37 °1) pH (5-9) UATANNFBINNIUTD
namunaeiwanzaslunseiy

Twfinaunngindieidoyarasdduiondlelndres 165 DNA veaFed fnaing
phylogenetic tree L%’a'luﬂzg'wﬁl 3 ¥ 3 aneiugardanetlu Family Saprospiraceae Fauanalunwd 2
uazHaaINMITIATsiANIndRsesaiLiinadle Inslereid  DNA-DNA  hybridization  iguniy
Saprospira grandis ATCC23119" 1¥A1189 % similarity infiu 86 ﬁﬁuéﬁmlﬁ%@lumﬁuﬁ@gilu%'ﬁa
ImifGondn Aureispira \iesnialaiiidnsucdaemeasiinadiigliaiunden (spiral) M
wadlunnil 3 wenduiundestiddie marina  SwansdaumasdinuwueiFulnandlunguil
wENANiHEANTIAMEE G+C content muéﬂlunziuﬁ'lﬁm'luﬁqwm 38-38 mol% Fesnaaniiunn
G+C content 284 S. grandis NCIMB1363" AL 49.8 mol% it Aureispira marina gen. nov.,
sp. nov. AT S. grandis NCIMB1363" #i respiratory quinine TfialAeniuAs MK-7 @‘iwm”uﬁnwm:éuq
183 Aureispira marina gen.nov., sp. nov. ﬁuwudw:ﬁ*’ﬁqwm@muqﬁﬁmmmu‘lumm?iy;Tm,wi 25-
30 aeANTAITEA meﬂm@?m%mmﬁ 8 178 37 BRI TAITEA A1 pH Vimmmmiamm?mmﬂwﬁw
6.0-8.0 @mNntieuaany tyrosine I usazliawnsnedan agar, alginate, carboxymethyl cellulose,
citrate, DNA vifeutlals lianunsoaand lumamls lia¥ae acetoin, H,S, indole aaansuaulad lipase,
valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, Q-galactosidase, B'ga'actosidase,
B-glucuronidase, U-glucosidase, B—glucosidase, N-acetyl- B-glucosamidase, (-mannosidase and
O-fucosidase %rw?\‘l "\1”134'mmm@?mmm”lﬁmnﬁwma arabinose, cellobiose, dulcitol, fructose,

galactose, glucose, glycerol, inositol, lactose, maltose, mannitol, mannose, raffinose, rhamnose,

sorbitol, sucrose, trehalose w38 xylose (Hosoya et al., 2006)
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845 Cytophaga arvensicola |1AM 126577 (D12657)

Flexibacter japonensis IFO 160417 (AB078055)
Fiexibacter sancti IFO 180577 (ABO78066)

1000 999 Flexibacter filiformis IFQ 150567 (AB078049)

998 Chitinophaga pinensis ACM 2034" (AF078775)
{ Terrimonas ferruginea DSM 301937 (AM230484)
1000 Terrimonas lutea 14990Y7 (AB192292)
Saprospira grandis ATCC 231197 (M58795)

1000 'Aumispl'ra marina 247 (AB245933) )
Aureispira marina 62 (AB245934)
10001 Aureispira marina 71 (AB245935)
Haliscomenobacter hydrossis ATCC 277757 (M58790)
Lewinelia persica ATCC 231677 (AF039295)
1000 Lewinella nigricans ATCC 231477 (AF039294)
95{—_——-—:— Lewinella cohaerens ATCC 231237 (AF039282)
L4 Escherichia coli ATCC 117757 (X80725}

1000

og7

554

730

- i o - a v ol
NN 2 WdAN Phylogenetic tree ’.I'ENLLUﬂﬂL?ﬂ1ﬂaﬂQﬂuﬂﬂ1ﬂqqnW3Lﬂ NYNN !

< o - - a o Y oo
NInn 3 memnwm:rmmmumwL?ﬂTnﬂmqutﬂn1m@qnw:La NQNN 3

ziwm“m%ﬂ'lunzjﬁi 4 'a:ﬁé\’nwmxmaﬁmgmf“mﬂﬁﬁlnﬁtﬁmﬁuL%'a‘lumiuﬁ' 3 udifledmzidnautinnd
lolnswes  16s  ONA  wRsuifouiuudonudndudesaaeiugiudsenadesiumuniily
phylogenetic tree mfaqt,mﬂﬁﬁﬂ'lnaﬁw?mmnfﬁu ﬁqﬂﬂng'lumw*?; 1 LLa:Lﬁfamenamﬁnvm:ﬁmq
yaauuAiGeInadslungad 4 TnsaziBanfiannaidaliidadnaiuatidivtnme |5

Aureispira Tnenmundeatlddillu maritima (Hosoya et al., 2007)
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ansald wWulan wezuenufoiuuvsedulnsauléd amnsnaiaeuln oxidase, alkaline
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i P o prpn a a o i . Sisiic
ATIN 3 l‘lﬁ‘ﬂuW\ﬂUﬂnﬁmz'ﬂﬂQLl'l.lﬂﬂl?ﬂ‘lﬂﬂﬂﬂluquﬂ Rapidithrix (nqu'ﬂ 5) Flexithrix WaY

Persicobacter

Characteristic Rapidithrix Flexithrix Persicobacter
Cell morphology No sheathed Sheathed Long rod
filaments filaments
Color of cell mass Light olive grey yellow pink to orange
DNA G+C content (mol%) 40-43 372 40-42
Oxidase o * +
Catalase - + -
Cystine arylamidase - - ND
Trypsin * - ND
Acid phosphatase + - ND
.Optimum temperature (°C) 25-30 35-40 25-30
| Optimum pH 5-10 6.5-8 7-9
Cellular fatty acid:
» Noun-polar 16:105¢ 16:1@5¢ iso-17:1°
iso-15:0 iso-15:0 16:0
iso-18:1
3-OH is0-17:0 30H is0-17:0 30H iso-17:0 30H
is0-15:0 30H iso-15:0 30H
16:0 30H 16:0 30H
Utilization as nifrogen source :
Peptones + + +
NHy~ F * ND
NO;y - + &
"Described in Naganuma & Horikoshi (1994)
®Characteristics variable with different strains: the type strain is positive N

flaun  Srisukchayakul et al. (2007)
v;qw:mvuL‘nfamqmawuﬁﬂumuWm'nﬂmvvﬁﬁﬁu-nmﬁ':ﬂ&"{'a‘lwm“lé’tﬁmmn‘lﬂmmmﬁqznﬁuﬁﬁmu
489 DNA #ag35n13 PCR 1Hd15a @ mmfw%nmmnmmmw 5TAY8g primers fiaan1dlunisin PCR 1iu
"lummmunuu:umqLsainamqluuwnmmmqmmmm'lLﬁﬂ”lnﬂm'l,unau']'au']md'm‘lumumwmq
aunsoTAsind uaLTes DNA #edinis PCR ldan primers ey u@nmnumwmmwm
Wi liuailnd ety alpha-

wandeinafefidiedinnsidndusesiiondlainszes  16s  rDNA

proteobacteria  vaRidnsrreslalaiuazizad AaeAAuNsAdeuTiTaTadnlfinIRTaan LIy
nam%mmuuuﬂuﬂm'\Lfluu:u ﬂmmnau“lnamfaﬂwnmmu Faazdpsanfunisiduselliienazin

QIUNULN L ﬂVlL?il‘luﬂﬂNWNN ANUANFINANILL FW]Li‘iliﬂﬂ£'N'V|ﬂﬂﬂwﬂiﬂiﬁﬂﬂ’\ui'ﬂuﬂ’ﬁ")@ﬂu
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A9 4 uanstauarUiunninen lusiuiiduasdlsznauana Rapidithrix thailandica gen.nov.,

Sp. nov.
Fatty acid Composition (%)
10:0 1.5
11:01S0O 20
Unknown 13.565 1.6
14:0 1.2
15:0ISO 6.3
15:0 ANTEISO 0.8
15:0 0.6
Sum In Feature 2 (14:0 3-OH/16:1 ISO I} 0.8
16:0 ISO 1.0
Sum In Feature 3 (15:0 ISO 2-OH/16:167¢) 1.5
16:1w5¢ 44 8
16:0 4.0
*15:0ISO 3-OH 43
Sum In Feature 4 (17:1 ANTEISOBA D) 58
17:1 ANTEISO A 0.7
Unknown 16.582 0.7
17:0 ISO 1.7
17:0 ANTEISO 0.7
16:0 ISO 3-OH 0.7
16:0 3-OH 38
18:0 ISO 0.6
18:0 14
17:0I1SQO 3-OH 10.8

AN Srisukchayakul et al. (2007)
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