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Abstract

Abstract

Marine phytoplankton, an important source of marine organic matter, is primary
producers of the marine food web. Particle Organic Matter (POM), which is produced
by marine phytoplankton photosynthesis, were further mineralized to bioavailable
dissolved organic matter (BDOM) by marine bacteria through a series of secrete
extracellular enzymes. In this process, Cytophaga - Flavobacterium - Bacteroides
(Cytophaga-Flavobacterium-Bacteroides, CFB) bacteria play a significant role. The
CFB bacteria have diverse forms, strong movement and adhesion characteristics,
which can attached to large particulate matters and degrade organic macromolecules.
Thus weakening the phytoplankton-based biclogical pump (Biological pump, BP)
process, promoting the marine microbial carbon pump (Microbial Carbon Pump,
MCP) process. Due to the high abundance of Flavobacterium taxa and the special
status in degradation of marine dissoclved organic matter (Dissolved Organic Matter,
DOM). The study of marine typical flavobacterium plays an important role in our
understanding of this type of microbial population in the use of DOM status and the
ecological significance in carbon cycle.

Summarized as follows :

(1) Gramella flava JLT2011, which isolated from the Southeast Pacific, possess
abundan glycolytic enzymes system and polysaccharides gene cluster through its
whole genome sequencing information. We combined with physiological culture,
gene chip technology and protein methods to explore the molecular mechanisms of
JLT2011 utilization phytoplankton polysaccharides. In order to understand this type of
marine favobacterium JLT2011 position and significance in the ocean carbon cycle,

In physiological culture section, JLT2011 use eight kinds of polysaccharides and 8
monosaccharides potential were confirmed. From JLT2011 growth curve and sugar
content decreased, we found that bacteria can good use of pectin and xylan (both

Polysaccharides).



Abstract

JL2011 use two types of polysaccharide differences in RNA expression by using
gene chip technology. Differences of expressed genes in polysaccharide metabolic
processes focused on specific polysaccharide substrate glycolytic genes such as
glycoside hydrolases, glycosyltransferase enzymes, polysaccharides cleavage
enzymes, enzyme polysaccharide compound and polysaccharide transporter protein
and other metabolic processes.

JLT2011 use two types of polysaccharide from differences in protein expression
through Qualitative analysis of the use of protein Shotgun. Such as Pectinesterase,
Polygalacturonase, Endo-1,4-beta-xylanase, Glycosyl hydrolase family 88 express
only expressed in the corresponding substrate. Integrated JLT2011 genomic data,
microarray data, proteomic data, we built two types of polysaccharide Pectin and
Xylan metabolic pathways.

(2) Spread plate method based on the dilution culturing was used for isolation. A
novel bacterial strain JLT2014" (97.6% similarity) was isolated from the Southeast
Pacific (102°W, 3°S) at the depth of 2000m. Based on the results of the phylogenetic
tree analysis, morphological, physiological and biochemical characteristics, GC
determination, determination of quinones and fatty acids as well as APl and BIOLOG
rapid identification systems, strain JLT2014" represents a novel species of the genus

Pelagibaca, for which the name Pelagibaca abyssi sp. nov. is proposed.

Key words: Marine flavobacterium; Phytoplankton polysaccharide; Metabolic

pathways; Bacteria characterization
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Tk Lk, AEHESEIR S CO, AW, 51Kk — RV
) 2, b5 A BRAREAH 5 B BRAEFA B T T 9 B ORI o B S AR Bl AE R
R M AR A R G 3 A T EI AT FEZ [ i sl , Forh o bR R 71%3
FEAT BRI PG AL ST o AR AR O KU 60 £, 2Rl A4
L3R 20 f5(IPCC, 2007); K&y 500 Ay HI WA v A it L WK g (Prentice
etal., 2001)0 IEPERRIR A LB AEHEE s i SR TR R, 1 EAHE CO,
(ig— i R AR AR BRI 2 R MR ) A R RE T
TEXT DA BR AR AR A B DTk, PRI S A e e T R A0 T, 2 T
figp A IR ATARAAL ) S
IFPERRAGER AT LSy g =ANJ7 T (Sundquist & Visser, 2003). 55—J& “HkR:
R, FRIR KT COp U iE I LLIR IR #h F B SO A7 AE s 28 02 “W)
B, SRS VIS, MRS R KRG LT SR =
ToeutkE” Oy Ry AR, BRI R R AR O LR R
AR (I T1), B fRid. YIRS — R AP B i
(R A SR IR IR R e B i R . 2010 AR AR AR AR T AT “HRpiRE” J7 Ui
R —— “H R4S ” (Microbial Carbon Pump, MCP) (K 1-1), BIfERK
AL ) B S VR T R VR I I v A B e A R R e A B
(Recalcitrant Dissolved Carbon, RDOC), MIi# K< H ik £ 1) CO, KAk {E
TR A IR o HEPE T A A R A A B A A B PRV R A D LB
AW EREIREhE, — B LICREZ B 2 93 (Jiao et al., 2010). R A
TSR R B AR A SR AR S U B SRR A e R A LA
W) RRIER R 2R, WRiAR R, 20pum LR IRZEAE, R Nanoplankton
A1 Picoplankton, ZiFxA “HA4”, mHARAEAE 2um LUT ) Picoplankton
RBERR M AY”, OREHINEAZEESE. WA R, M. HEAEE. 5K
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R DIAR L, SX ORI A ) SR 3 FL AT /N PR B IR M AT AR ORI B sy 1) 7
PR, EESREPEAATES ) (FEEESE, 2009). X RUNMY AR
A AR E YR 2o RN AR ) O RE B AR IR h A4 e T
BACHITERT . B AN 1977 £, Hobbie 25 N 55— 0T M5 G Il B UL 4% 21 4
I (147 ££(Hobbie et al., 1977), g5 A1 P A A DR 1) S 2R TR 2
WD 22 KRBT

SR pE i3 (/L) \\\

MR

Bl 1-1 WERREIR R EE AW ENIH (Jiao etal,, 2010)
oA ME” (Biological Pump, BP), ER“MAAMEE” (Microbial
Carbon Pump, MCP)
Fig. 1-1 The main biological mechanisms of the ocean carbon cycle

The green is Biological Pump and the yellow is Microbial Carbon Pump
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BARGMTERAAEZIEN . WRIE TR NAE, EEgnwn] Loy o =28,
SEIRANTA « TR0 T NIRRT o WEVE S TR A0 TR 2 v W AR VR ) — AN E 2L A s 4
JA HUE R IR B R PRI AT, IR WL T R AR S (Kirchman,
2008), EHEAMEFEESREPTRAIFEEEMEN . BREzsl, FRmmEe
W T R AR B R B KA. BRI VEVS B ALY (Dissovled
Organic Matter, DOM ) ] f 2 B A5 4 Q5 40 1 A0 EC A 350 A 400 F) FH ( Mulholland,
2002), [HIGVEFFRA AT EHE Y DOM [ d E 2 . 1983 4 Azam A5 725
H T A A R p e at A T AR S YIRS (Microbial Loop), XA
SEFRYNE AR IhRER RN (Azametal., 1983). — i, HEERIE
MENERIIMRE SRR R EAAE AT R B TR 51— Tiil, &
W BE ISR A B (Dissolved Organic Matter, DOM), #4 Hi#:4k hy ik 45 Ml
f% (Particle Organic Matter, POM), J£IH i 4l & 0¢ oK HAL Bh 25 o B R B
121 BERFAEEEFESREPRERAFTIRE

VS TR AR LS R TR IR Be i 8 R e it A S R 2
P55 ReUE 1R 5 T 47 35 A T Bk A FEEE A 4 (Cho & Azam, 1988). 35741 i f
TE IR F A SRSy, IR A H] DOM #2528 POM IR FEAH 24 T4 2
'R JI1) 20~30% (Cole et al., 1988), 574 B A H i sh ) A e F HI i) DOM,
P TR RS RA ARG - SR I A & T RBURLAT HLBK ) 14-62%,
SEE IR D S IR AN TR 1) DOM AHAE G 44 1 T ) SR A NI e i 3l 1K L il Azam
etal., 1992) 15 W] T HEVE 57 7% 40 AT HEE V) SO PR B 2 b 2 AR

(K 1-2),
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Atmosphere

r coz \
Heterotrophic
bacteria
\} poc /

B 1-2 FIFHEY 5RFAES 5EFEEEEPURTE (Sowell,2008)
Fig. 1-2 Cycling of the marine dissolved organic matter pool by phytoplankton

Phytoplankton

and heterotrophic bacteria (Sowell, 2008)

122 BFERFAENETEXRBRSH

W IR A R RS2 Z8E, FE RN 7 W] B SR BRI KR 73 AN AT RE 7RI
R, B L EH AR (Proteobacteria) AIUAT R[] (Bacteriodetes) .

BICE T SR e h kR 2 . RS R T, T AR 5
AN, Bl o WA B v N, 5 WA e W, T el iEh aes e o
NN y WA B, EAT AR R BRI AA T2 040, 280K e T
PAIZERE (Murray et al., 1990).

TEHEVE P R BUIIIT T B 22 2RI o AR TR A, FLrhdse i LA BOIAT
(Roseobacter). 77#T & (Erythrobacter). SAR11 ZSBERI SAR116 JSHES.
Roseobacter ZEHFJE 4 BRIGFE TP RIS E2E2RME L —, IR 2ISMEEIA 7
A, HAERFFMEZFE (Giovannoni & Rappé& 2000; Brinkhoff et al., 2004; Buchan et
al, 2005; Selje et al., 2004). Erythrobacter ZRFELEHFEH I AR 2, HA
Roseobacter FEAEIL[RIAAAE— AR B LA T REFAE, RILF A~ 200 A S IR 4
( Aerobic Anoxygenic Phototrophic Bacteria, AAPB). SAR11 ZKEELEIR/K.
T R R 0 A, IF HARRZEAGK Rl w s E s, Al
FEFR S =R (Morris et al., 2002; Malmstrom et al., 2004). SAR116 2
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REME I 5 2RI —, FEIR 2 v eSO P B e R B e AT PP 41, AE K
R FRERES P47 )92 4345 (Schwalbach et al., 2005; Kirchman, 2008).

y ARG HEEF AR —, efMRZ . FEE. M), Fold
EEFRAM BRI . y DT E R A R )E (Alteromonas).
HEFT B E (Marinobacter). 9K & (Vibrio). 75 FLEGH#i & (Shewanella) F1 SAR86
FEBESE (Giovannoni & Rapp& 2000). 7EAMEH, v AR T Bt 32 B 1Y) B 5 8 00k
FATERI2EREZ — (Delongetal., 1993), tH&r[ kIR FEAREY —, Ik,
y ARTE AR TP AR 28 2 AT 15T .

1. #F % (Cytophaga-Flavobacteria-Bacteroides, CFB) 25 R, 4 4 UL #T 1

(Bacteroidetes). #5411 (Flavobacteria) F1#4 5+ # (Sphingobacteria) =/
2N (Kirchman, 2002). 16S rRNA KN b [ SCIE Rt Js A 28 T3 I 2 s
FURT BRI AE 7K P ) =F B2 o 218 V7 I 41 B4 ¥ 50% (Cottrell & Kirchman, 2000). #f
FULRIN, EATTRE = S A e At BT ARAE A FH R 0T 2R 2 3R W), DRI G ) g
VERE M A A 2L XL (OSullivan et al., 2004).

A IR AW AR 24, iy HARECRE EWIRESE . BRI
VA PRI, PE IR AN I e 10°~10° cells/mL, % RIT AR TR
T REGTRE B T4AE, X5HIRAEIER. IRl 5k, WE
KA DIMIE (Bird & Kaff, 1984; Li, 1998). SUbfFt, BT 4EW%
BRI K &, 1990 4F Giovannoni &5 A4 tH ¥ v V5 i 40 18 (1) 2 FF 10 JE 3 =

(Giovannoni et al., 1990), 1X—M rith M 16S rRNA JE 741 1 45 H rh A Wi AR
FAESE (Kirchman, 2008). AL 31 it ) o I S P8 o R I 2240w 2Rl O &
W TSN R 16S rRNA JEEZR AU 80% (Giovannoni & Rappé 2000),
ARG o AL ) SARLL 258 Roseobacter KB, JUATH ) CFB REESE, SR
Ifi7, Pommier &5 \Xf 45k 9 ANANRIEIX BEAT 16S rRNA KL 5 b3 SCIZE IR SR I 43 #r
KHL, ANFIED S PE 3 TR AR L, HRI AR AE DR (B 1.1,
XU EARPREE TP AR = BEAR AR AR T PR BT L & AT SR I AR A 2
F| 7 FR#EI (Pommier et al., 2007; Kirchman, 2008).
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