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Abstract

Abstract

The Roseobacter clade is a major lineage of the Rhodobacteraceae within the
Alphaproteobacteria. Strains of this clade are widespread in marine environments and
make a contribution to marine carbon and sulfur cycle. The Roseobacter clade shows
a phylogenetically coherent, but has heterogeneous phenotypic and physiological
characteristics. What’s more, a large variety of habitats lead to the flexible and
versatile metabolic conditions of this clade. Many studies have focus on some
cultured strains of Roseobacter from the coastal, surface and deep-sea sediment.
However, the strains of this clade from the deep-sea have not been thoroughly
investigated and most are uncultured. Here, we base on the complete genomes of a
strain Thiobacimonas profunda JLT2016 of Roseobacter clade isolated from deep-sea
and find that JLT2016 have versatile metabolisms and with the capabilities such as
glycolytic pathway, tricarboxylic acid cycleribulose, bisphosphate
carboxylase-mediated carbon fixation and inorganic sulfur oxidation. Therefore, this
study suggests that JLT2016 is capable of autotrophic, heterotrophic, and mixotrophic
growth and explores the connections and differences of various metabolic
strategies. The main research contents and conclusions are as the following.

1. The different culture conditions which include autotrophic, heterotrophic and
mixotrophic were designed and used to test the metabolic ability of JLT2016. The
conclusion is that the strain JLT2016 can indeed grow in autotrophic, heterotrophic
and mixotrophic  which means simultaneous autotrophic and heterotrophic
physiologies.

2. The consuming rate of the medium substrates and proteome analysis of
JLT2016 suggest that the carbon fixation of the bacteria cultured in the condition
which contains glucose and sodium bicarbonate except for thiosulfate is almost absent.
The proteome also shows that thiosulfate have an impact on the expression of
RubisCO.

3. The proteome analysis of JLT2016 revealed significant differences of
expressions of protein which involved in various metabolic reactions in different
culture conditions.

Physiologic and proteomic analysis of a deep-sea Roseobacter strain in this study
provides the information of metabolic potential of deep-sea Roseobacter and the

reference for subsequent study of deep sea and Roseobacter ecological function.
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HoE iR

W R IR ER R IR EE, (EREAN BRI AR A P D1 i E DTk T 87%
FHAEW T BRI £ R EZAMEH o W BRI X (>1000m)
R T 70% MR (B 1-1) , R4 TR KR (Copley, 2002)
KA RS iR R MAEYIE (Whitman et al., 1998) . A CEERRAN
FOGZE (200m BLED , SGEAE AR R KER 7 A HLbk s fa S5O A=
YIRFIEFE CAr Btegui et al., 2005) &, AIRELE LA H B LRI AR DL
SEAER I TR RB RAr, TT — 8 B TR 2 % g X R ROk A LA (Particle
Organic Matter, POC) ¥4 Wik (Dissolved Organic Matter, DOC) I A
K J LMD . FSE b, IR 95% MIE HLBOR ISR, Mt 95%
SURTEHER), PTAEHERE R ARAT 5000 4. SRS VR DX A2 Bk 0 264 Bl b K A7 i
B X, AR T s KPANRE (Libes, 1992; Hansell & Carlson, 1998;
Benner, 2002) . it LLEFAERUY AR VIFE I AR S R G AR IR 70 o B
PR, SRAEEROE A R AE R A T R TR

Bl R A MR E S | BEE A, RS i R AR A
AL T ER S AR 10%-30% (Parkes et al., 1994) o ERRHAMITE LN N
VR ) A T A ) 3 R R RV Vo O R DR TR E B MU g SR
SRIEFAT T AR B 1977 4F, FEINBE TR SR — ORI — N RIE HIR AR
A A4 (Lonsdale 1977, Corliss et al. 1979) FIAMI2ERE LIMLEE EH - AEF N T
(Jannasch & Wirsen 1979, Jannasch & Mottl 1985) . UT#f], Swan £ \i@id #4H
AN 4 J5 DR 2L B AR S0 P I L 4 B0 3t i DX RIE 5 R IR vh T A7 AR KR
AR A FRIE BR B R Re Al BE FR A T 25 (Swanet al, 2011) , X AU Y
AW PEBRAG P B AL B 5 SCBRAE 1BT BY)  FE AL
1.2 FEF BT R AR I KR
1.2.1 BURITEXHIMAS S/

PO R 2R e e b R & R O AR e — . L 16S IxbE A
RNA (rRNAD 5[ S 73 ) o 31 3 L8 2% 2 AR DU M) 20 11 S 1) 5 S
] 10-25% A1 2-15%(Moranet al., 2007), H: 5 55— KR K SARLL —
FEZ B E I E S EN (B 1-2) o B WE TRIRET TN TN (o T
M. B- WM. y- W 5 WA e W) HH) o WHN, RJETHHPRLER

F4EEE (Garrity et al., 2005) , I HiX—ZSHF4HE I 16S rRNA 8] (A ALh
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Fig. 1-2 Frequency of the most common 16S rRNA gene clusters of Bacteria

in marine plankton (Munn, 2003)

B o6 58 1 B BE FF B Roseobacter litoralis Ochl14 FI Roseobacter
denitrificans Och149 HHIIL7E 1991 4, BEIM, SHMEMHSRE a, 7 H T
FEEEZR (Shiba, 1991) o H ATl S0 5 N TH IR 71570 B AN IR BUR AT 1 2
o PRA BB B BRI 0.1 %o BATTHEIEVE R A0 ATAR 9T 2, AR 2T K
T MR HLIK X BB, U TCAEANE . JF H 2008 | 2 R0 g Bk K
ORISR Vb SRIFUURRY) . WIREDTARY) (Selje et al., 2004; Shiba, 1991;
Lafay et al.,1995; Prokic et al., 1998) . 274 (Sorokin, 1995) . JtifF (Wagner--Débler
etal.,, 2003) . Xy (Yurkova et al., 2002) . (Yurkov & Beatty, 1998)
IR (Petursdottir & Kristjansson, 1997) . & A #EEE /K537 (Dong Han Choi
et al. 2006) , LLJZi#FHEY (Young-Ok Kim et al., 2012) Fl KT fEs%, 78 HEAN
KZ, B R L EENLAMFE KA (Giovannoni & Rappé 2000;
Gonzd&ez et al., 2000; Suzuki et al., 2001; Gonz&ez & Moran, 1997) .
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WP JC R R (>1000m) )T RS AR G, 7 B> . A, A 60 2k
BUBRAT B MAE SR T REERAMF, MAA 1 #RoRBIRIEER Roseobacter sp.
SK209-2-6 wAKBEAT 1 HAHMLI . BRitbZ Ah,  H AT TS BUAT R S ) 5
FREAER DSBS N (S B ST
1.2.2 BB ERBE R A K AR

HE PR A SR E T BT R 2 R B AR B AE A AR A7 T
o5, MEH H AT RS IR BORAT B BB 70 AR B T XA SRR A IR 2 R E
TEAFABERE, Blanfs L AW (Gosink et al., 1997) , 1E NGk BEYI IR K2R
$23 T RIS (poly-p-hydroxybutyrate granules, PHB) (Cho et al.. 2004), ¥ ¥i1E
IRGER) (Labrenz et al., 1998) , toga-like fifk (Gonzdezet al., 2003) , F£H#A]
DLyl #F R (Gallacher et al., 1997; Hold et al., 2001) 2% Fh ik EAR 4 it
(Brinkhoff et al., 2004; Howard et al., 2008; Moran et al., 2007; Moran et al., 2004;
Newton et al., 2010; Swingley et al., 2007) . 7/, FELFF BB E A7 E F-AH T
AW ARE Z e, b R R DL sCAAF, A 1 BL 2 40N &
AHIH SRR Y BE2E . TR HESH AN HESN W) A LA . BT B 2R R
— SRR T I AT E A AR (AAPB) IhRERBES AL L i (PR)
IHAEe KRB, REERHT BBV AR A A7 o — LU B BT A S A 40 B 0k mT DA oo 2K B A
W\ BN ESEZ M 2T R G, A CO, ik R ILHRAR (Sorokin, 1995) ,
Bif A 52 2 V2 ) — PP LA P IRR P 5 AN T 7 2 B S R T A S AR A R R
(Zubkov et al.,2001; Zubkov et al., 2002) .

13 B BERHENERHFRLREERKEHAR
131 MBATARBNERAR

B TEERE A 2, RS E R R, AU b iR 32 33
itz £ 2R, HEA RN REE. WO ARBETEMERE, HE
BUVE R A T 208 T, AR E R FEN, e PE LK (Lauro et
al., 2009) , FrATEVRE DL ROKSE R AR R, BORM B FE B s 07 BT B 2R
FES IR A R R, WD fEFRIr A A, BRI R T
WY RVE AL 53— J7 T BURAT B 2R T AT DAS B4R AR R A ) Bro S5 2 it
VIR K TR (Wagner-Débler et al., 2010) « MESisARIMERE, I

MR R e E ML A FAFER ABC #iafk (ATP-binding cassette
4



systems), IXULFIE R R EIS A ERRESS, R, TIKASEK, [EEMIRES
e R WSCE LAY B AT R AR (Tang et al., 2010 )
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(Lt 5 B AR 2 P AT A A 2 2 LR R, BB 11 22 A5 RV A A SRS 3 5
AT EM (B 1-3) o filtn, &R & 2B # SR A Roseobacter
litoralis Och114 fi1 Roseobacter denitrificans Och149, 7EIhfig 28t L& T iF & A"
AJ6E4NE (Aerobic anoxygenic photosynthesis bacteria, AAPB) . AAPB 1 —
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R A I OIS A B A AT AL SR 20 B T DLEAT O RETR IR (Newtonet al,
20100 . BERATH AL 5 — KBRS Rk Re %, I AL AR
(Gonz&ez et al., 1997) AN LHL S EY GRERE . T, BARERERERD)
Itk 4l T (Sorokin, 1995; Gonzdez et al., 1999; Sass et al., 2010) . LA pifh
A SR AL B TR F= AN RE 57t % 2 BCURAT T 7 b 3 2 A0 A6 SR
132 BFHEREAERNRHAR

W A A T N M 2, AR AN R B RE RS L Bk 22 HL T
RIFBEAT RN 7. INBERSRALA I EXITy, AT rJvotRe, BHUATA I IL Bt 1F
NBIERIE,  SCAT 73 9 AU HLBR SR (B . I AR S, Ao
AR . AR LB =M B2 7y, RO A s SR AR T o
JERETCHLE TR, JLREA N R TR, (LR B R RALREA LR IR AL, AR
aEURE, B R MAGRME R A 1-4 Prox. HiiREE 6L
RUIT JUAE 52 2 NAT TSR L 22 196 (Munn, 2012) . IR A8 7% (Mixtrophy P
N RIARIE TR XA RS RS A tid a] LT OGRS TR MR R
JEA W) (Stoecker, 1998) o {HJEREE B FLHIREAT, TR IRACET KL 2 bt 45 H]
TEIE AR AU T 30K, 2006 “E AR —RER hits], RER/KTER
FEAR A2 T L S il A R 1, O VORI & E SR AT Nt T 2 S RERA
PLR =Fpe =F L | (photo-, organo-, auto-, hetero-) HEZAZHA HIAL 7 2
(Eiler et al.,2006) (|4 1-5) .
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