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heterotrophic bacteria is an important part of biogeochemistry cycle in the upper ocean. [Objective]
Studying the responses of microbial communities in oligotrophic environment to Synechococcus-derived
organic matter (SOM) could increase our understanding of marine biogeochemistry cycle. [Methods] A
SOM-addition incubation experiment was conducted in the South China Sea, and the variations of organic
carbon, nutrients, and active microbial communities were monitored during the incubation. [Results]
During the short-term incubations, 60%—
was the fastest responder, and the most dominant microbial population over the entire incubations. The
addition of SOM changed the in situ microbial community structure, and the succession of microbial

73% of SOM was utilized by microbes. Gammaproteobacteria

community structure was also observed corresponding the consumption of labile organic matter.
[Conclusion] Most of the SOM belong to labile organic matter which could be quickly degraded and
utilized by heterotrophic bacteria. Microbes could respond positively to phytoplankton-derived fresh
organic matter, and their activities drive the biogeochemistry cycle in the ocean.

Keywords: The South China Sea, Synechococcus-derived organic matter, Heterotrophic bacteria
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TER AR 7P FORRAG P 3 A v ) AR IR R KT

[ (the South China Sea)ff Jy 2k ix KAy
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AL AT IR AU TR DA AR D™ W A S AT AR X e =
ABFFEERL T FE U PRS0 - 4 (Rl ZE)F1 SEATS
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organic matter, SOMYERIRINAHLIRIE, TEBRE
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(20.66°N; 114.67°E)FlIZEE FRilE 7L X SEATS ufifis
(18°N, 116°E), #5#MIK Ny 2016 4E 11 A 2 5 &
12 J1 2 519 973 BRI o IR A 0l (52 3 I T 55
BIRWEL, I HoRAKSARZ, UG A
TALE FEE (B REE NO, . fifR4h NO5
FBERR L POL AR FERR M LR L CIEJR B AG )
Tiik)e J4 SR FEGESRRGS, NEDA
2.56x10° cells/mL, SEATS ufi {3 /) 20 B 4 B
1.58x10° cells/mL.J4 F1 SEATS i {57 i A5 HLAkk (total
organic carbon, TOC)¥ 437 74.8 pmol-C/L Fl
73.1 pumol-C/L,

1.1.2 FERXTIFINEE

TRLzol® Reagent, Invitrogen /3 1] ; RN Alater™
Stabilization Solution, Thermo /A #]; Q5 DNA &4
HR AW, New England Biolabs /A ] ; TruSeq Nano
DNA LT Library Prep Kit, Illumina 23], A LR
AN, SrEv Al B SRR A ST, BrantLuebbe
ANy BT, Thermo Scientific 23 H] o
1.1.3 Rt

W — Bk B T OB T A R OBk B
(Synechococcus sp.) XM-24We i G HL 5 1
SRR L R SN B FRIE U T R 7. R R
ARII(ZY 15 d 240 R EEIARZEHE 8 000 r/min #5.0>
15 min JEF7UREE, KRR BIEHFRM, BT Bkl
M. 22 )5 FHE SRR (15-30 mL)AY #8 2l (Milli-Q) 7K
Xof A B A T R, IR B S VAR 1) 1 X
RN IEA T R o Ak TR I 4 S5 1A 240 L s
B T-20°C {174 .

KAE J4 F SEATS i 3R 2K (5 m),
WK et e 3 um YR MG R S R T U (R
W Dt A A ) R R PR AL ), OB e DR 1 v
K, BRI LY o BRI N B b
B, HHETZ R 2 mol/L IR I . Milli-Q /K i
YA 450 °C mEISE 4 ho SEI AR SOM,
Xif B AL AN 0 o S0 4 A B A 3805 2 AT
Cig-A

1.2 BEENKBFZEESKEN
1.2.1 TOC Hy%&E

FIUHBRE, B2 20 mL FEAAIEES] 40 mL
B, BT-20 °C R4, S25 i a3k
BEFEM AT 2 mol/L FhMRIZ I . Milli-Q /KIEVE,
450 °C KI5 4 h, EBRAHLIRIGYE
1.2.2 TOC By

KRR RETE RS HLER AT, LA
4lifiF 99.995% A SNE RS, MEALHITE 680 °C T
AR R YL R AR, Zead THRBR
W E G, B AR R AN TR I . il R AR
e S EAR e 2, R PR Ze Rl RT3
FE SRR, IF HAE R 3 2 R Hansell 5255 %
Y B 7 R 1 7K (deep sea water, DSW) Wi il 1% #3
1.3 EBEFHMRESHEN
131 EFZIFRE

RIS W IBURE Y 40 mL, 45 0.45 pm BHRIR
TS HEESh v, B T 50 mL 048, —20 °C {717
1.3.2 EFEBIEN

R 8 FRERALHE - WSS A (NO, Fl NOy ) Flfk
BRER(POL™ ), RIUETRER H M XA A T
14 FHMEDHEEEMELRBOEESHAEN
oS
1.4.1 RNA #H@mAIRESREE

fif L JE AR X RNA RS R . AW
WZHC 150 mL A 5, M KGE 3 0.2 pum SRR PR TR 4
Tt g, BRI ORAATE A T 1 mL RNA
{479 (RN Alater)f) 1.5 mL .04, —80 °C f§
7o K Trizol X} RNA JEATHREY,
142 SBENF

FEGL 2 IR ARV A DR A IR At
A7 00 TR 1A P B VR S5 A R DN A B . R ST
515F (5-GTGCCAGCMGCCGCGGTAA-3")F1 907R
(5'-CCGTCAATTCMTTTRAGTTT-3") T4 16S
rRNA FE[H V4-V5 [XIkA9 PCR 7314, PCR XA Q5
DNA FE{REERAH ., PCR W IAR Q25 uL): Q5
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Reaction Buffer 5 pL, QS5 High-Fidelity GC Buffer
5 uL, QS5 High-Fidelity DNA Polymerase (2 U/uL)
0.25 uL, dNTPs (200 pmol/L) 2 uL, 1F. JIa514)
(10 umol/L)4% 1 puL, DNA #£4: 2 pL, ddHO
8.75 uL. PCR JZ Wi 25f4: 98 °C30s; 98°C 15,
50°C30s, 72°C30s, 30 KAE¥R; 72 °C 5 min,
{# F TruSeq Nano DNA LT Library Prep Kit iF173C
JEREE . Z 5 AE 9T Agilent Bioanalyzer 2100
RG F AT SCRE R PG . &5, 7€ Illumina
HiSeq 2500 “F-{5 FXJ SCEEHATINF, 724 450 bp
AR A o e, SRS 1] FLASH #fR(v1.2.7,
http//ccb.jhu.edu/software/FLASH)) 47 4H & .
Jo, A QUIME Xt JsUn¥cs AT i ad i, L&
B B AR A 1Y o 32 14 Mothur37 H1##% Chimera
SLayer ik bR G4, ZJ5, ] UPARSE #k
f£(UPARSE V7.0.1001, http://drive5.com/uparse/)
XHRIEP 2 HIT(OTUYE TR, LL 97%HIAH B
NHEUE, JJ5, TE SILVA £l e b AT tbxt, X
OTU #4732 . il 5 444 F 14T NCBI (National
Center for Biotechnology Information)${#& %, Wi H
%54 PRINA613952,

2 HRE4W
2.1 EFILIEFR TOCKENTK

N T B SRS SOM B IS, AS
TSR TOC WML, 455K 1A Fi
1B Fi/R. J4 F SEATS b -k & i 43 il A
T %5 149.4 pmol-C/L A1 135.6 pumol-C/L fJ SOM.
AR SRR, SO R TOC e
TRAFE— DO PR RRAS s ELE4H TOC Hk
JEHBAT BH S 14 T R

TE JA S sc B gl v, BEFRHET 48 h I TOC ¥
JEAERIERE TR, M0 h(% 2242 pmol-C/L T
F&%] 48 h 1 103.9 umol-C/L; 48 hJ5, TOC ¥
R TREH BT 58, JF B —E4e 5 2 5 4
W . 7E SEATS B sz 41, TOC WM 0 h Y
208.2 umol-C/L F[%4 24 h ##) 150.7 umol-C/L; Z

J& TOC MREEM TR B 510, R T B AR
/Ny FEREFRES AT, TOC WA 126.8 pmol-C/L.
M HEZ, TOC WEREE AR T 14 Ml
SEATS ¥l {ir J5O i A= M7 6T SOM PR g 17 LA
F SOM #hf- i E Yl R FEPE . (AU, 7ERES% 8
P SOM H-I&A W 5E &R MAIE , UiBIXF J4 A
SEATS uli i A= W REVE K UL, SOM FE A58 42w
TFIE VA P i (labile DOM, LDOM), I4h, 5
Fr PR H IR MR B2 ) TG AL mT REBR ] T SOM # iF
—HFH
22 BEFIREPEFRNTH

BFFERG I 78 FRER 4045 NO, ™. NOy 1 PO, .
JAS I (RS2 7K ) 7 SR AR IR AR A £
JIT LA REARAS T B b 78 3R Eh B o LB g,
T SOM MEsIN, WAl o S0 20 rh s SR Eh vk JiE
AL

X T NO, #l NOs K, 7E J4 shhi g b
(F 1C F11E), & NO, 1 NOs e B 435 Ky
2.4 pmol/L F1 3.2 pmol/L , 7EFEN K Fad # H ,NO, ™
M NOs WREEAE/AINEEI N Z ;. EREFRES AT, W&
B33k 2.5 umol/L F1 3.5 pmol/L, SR 1H
HZEAR K, 7E SEATS wifii (K 1D Fl 1F), NO,
M NO; WAL A E LM, EiR NO, Al
NO; #FE43r %14 1.7 pmol/L 1 2.2 pmol/L , 7ERG 3+
ZETCIT IR BE 43 24 1.9 pmol/L 1 3.5 pmol/L, &4~
FHFAEEBER NO, H1 NOs 4 A BRI FA H

Xt PO KA, J4 (K 1G)HI SEATS (/& 1H)
il 57 55 36 2H B B IR v 43 0 1.1 pmol/L F
0.8 umol/L, Jf H7ER; Frad B A7 2 iy A2 AL KR
B M0 hF 12 h i B PE — A/ INE T R,
ZIRRFE BT S BIEESRAE AR, kB4
A 1.9 umol/L A1 1.5 pumol/L, X5 ui BHfRIAE
P e R f A SOM o e ol 35 i A LA I LA I
UIRCHIENENDIZW = R B R S R G L7 R R R 0
TEAT R AR
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Figure 1
and SEATS

23 BEHFIEREMHMEDEEESANTK
2.3.1 XERAFEEMENERERIT L

h TR R A R IS YA W TR S A Y
Ak, RN J4 F1 SEATS b7 13-4 R ikis
301 059 £5F1 404 707 4% 16S rRNA K 5571 .

X HRZH B BN A AL oL, {H T TR
ST, TEPEA R VR S5t R A T — s
1k, SR 2 Fis. T4 F1 SEATS s 948 3k
AT, TE I A PR A 38 A 2

The variation of TOC and nutrients (NO, , NO; and PO437) concentration during the incubation of station J4

W FE 2N o % ¥ W (diphaproteobacteria)
(34.97%-36.66%) .y- LT (Gammaproteobacteria)
(23.29%-33.91%) . & 41 B (Cyanobacteria)
(22.33%-34.57%) M 8l ¥ & (Bacteroidetes)
(1.37%—4.28%).

MiE B R 09T, Alphaproteobacteria BYHFHXT
FEETEM w7 AL AN K, B FRas i, 78
J4 T SEATS i i A X2 435104 32.70% A1
37.05%. H SR Alphaproteobacteria FAX} R K
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34.22%
72 h
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204 h/262 h 37.05%
45.67%

32.70%

0.97%
D 1320 .

6.99% 0.15%

H  2539%

1.37%

23.29%

36.66%
Gammaproteobacteria

Alphaproteobacteria
Cyanobacteria
Bacteroidetes
Actinobacteria
54.11% Deltaproteobacteria
Planctomycetes

SBR1093

Unclassified Proteobacteria
WPS-2

Betaproteobacteria
Firmicutes

ZB3

SAR406

Verrucomicrobia
Chloroflexi

Euryarchaeota

58.01%

Fibrobacteres

0.78% ™6

Others

57.29%

E2 J4(A. C. E. G)fI SEATS (B. D. F. H)ZA{*t BBLA b iE A M BEE STk
Figure 2 The relative abundance of bacterial taxonomic community composition of J4 (A, C, E, G) and SEATS (B, D, F,

H) in phylum level
TE: TR, ZIBETTERSE, HW AR

Note: Except for Proteobacteria, which are divided into classes.

A AR A, (R D S TN R
Pelagibacteraceae "% NG Rhodobacteracea.

SR Gammaproteobacteria 1E WA~ 57 H AR X £
FEARGE P T H, 7E 14 55457 , Gammaproteobacteria
(AAXTEBEM 0 h 1) 33.91% EFHE T 204 h (1
45.67%; TE SEATS ulifii, M 0h iy 36.66% I Jt%
262 h Y 57.29%, i 2 T H TR RIEME A MR
—FLh b FERS SRR LR 55, Cyanobacteria TE
SEATS ¥l % 51 i AR £ 5 (34.57%), T J4 3k

h 22.33%. BEEREEIEFRNHAT, TERAu A
Cyanobacteria A%} 3= JEHA it T RE. 16 14 1ifi

153% 72 hit Cyanobacteria FXFFEFE TR 11.23%,
204 h BHARXS = AT R RETE— e K (12.28%) . HH
Ftb2ZF , 7E SEATS ¥l Cyanobacteria 45 # KB T K%
WEJE . 72 h B} Cyanobacteria %t £ N 6.99%,

B SR A R ARXT SRR R 2.53%. ISk, J4 Sl A
S Y Bacteroidetes F X 3 (4.28%) , T 7E
SEATS ¥ 1.37%. TEREFRETHRNT, J4 Bhifirh
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) Bacteroidetes AH Xt = BE A3 Br I F+(6.42%) ,
SEATS [ 0.78%.

Xt BRZH 25 RAKIL T Gammaproteobacteria 25#¥
XTI B8 AR Ak B uE m I8 N B ST . BB A, EOR
Cyanobacteria =66 HIRAEY), (ARG FMET
AT AR — o ARG o AHELZ T, Rl R
(1) J4 5l Cyanobacteria JEHETE R ME T REAA IS K
BFIA]

232 ZWAHFEMMEMREEMRT K

J4 FI SEATS iS5 20 AL T 16S rRNA JFE[H
A IR S5 A (H 2K 2 A i 3 B . 18 14
yh A SEIGAH (B 3A), O h PYTE P E P 2L
s BEREE(Synechococcales) (21.90%) . 7.k
& H (Rickettsiales) (17.89% , = % N
Pelagibacteraceae) . W1 FI2TER (Oceanospirillales)
(13.23%, F %A Candidatus Portiera) ., ZLFF
(Rhodobacterales) (8.75%) . & & H Jg
(Alteromonadales) (8.51%) M {8 5 Jiy H
(Pseudomonadales) (6.41%)., SOM BN A 16 P
HEWIREEZER ™ A TARKASEM . £ 6 h B, FEFRiAk
R EIE VA Y A2l . Alteromonadales
(62.49%, %N Alteromonas) . iINE H (Vibrionales)
(29.33%, F %K Pseudoalteromonas) 1 % T
(Flavobacteriales) (3.33%) . H %| 48 h Hf ,
Gammaproteobacteria " (] Alteromonadales Hl
Vibrionales {Ji$R 55 TR F P AR E WIS
[FIEF, Rhodobacterales HIAIXT FELE 6-48 h B P
BN Ea T, A 6 h 4 0.66%38 ik 48 h Y 15.40%,
Hrp %R Nautella, 1€ 72 h i, FEFRIK 2 N B9E
PR WA I& 2540 e T AR KRB Ak, LA AE )
KA Ny T H (Legionellales) (46.34%) . Wi
2F 4 % H (Cytophagales) (10.24% , F % R
(9.80%)
(8.73%) Al
Flavobacteriales (5.33%). G 6 h (R AXTFEE,
1E 72 h 5} Alteromonadales BIAHXT AR 5.35%,
Gammaproteobacteria 1] Legionellales BT

Roseivirga) .  Rhodobacterales

Unclassified = Gammaproteobacteria

Alteromonadales WAL IAL, FFAEEEFRIE WA EE
LML, 7E 204 h HARXS A 45.03%. 1t
A, Cytophagales WIAHXTF FETE 72 h B4 fr L+
(10.24%), FHEREFRIR IS ETHE#, 7E 204 h
XS FEEEAT IR 17.13%, TESSFRGE RS, ALF s
W A Y R HEAE N . Legionellales (45.03%) .
Cytophagales (17.13%). Flavobacteriales (5.40%).
Rhodobacterales (3.93%) Fl1  Sphingomonadales
(3.23%).

1E SEATS 532 (151 3B), 0 h A& PERL
W R F YR . Synechococcales (34.47%) .
Rickettsiales (28.35%, F%LH Pelagibacteraceae).
Oceanospirillales (8.68% , £ % °N Candidatus
Portiera) . Alteromonadales (6.93% , F % K
Alteromonas)F1 Rhodobacterales (3.14%). TERGFF
6 h I, PEHEIE MR RREAL . Unclassified
Gammaproteobacteria (47.82%) . Alteromonadales
(39.91%, =%k Alteromonas) . Vibrionales (4.98%,
+ ¥ N Pseudoalteromonas) 1 Synechococcales
(3.96%). ZJ&, Unclassified Gammaproteobacteria
FRIAHS 2 B2 L BB TR E, BIREFRES R,
HARXFFEFEALHR 1.47% . Alteromonadales RIS 3
JETE 96 h Z R #R R A7 1E — AR A #5 mi  K P
(29.94%—-42.43%), 96 h J5 HAAXTFEE TR, B3R
ZE B AR X F AN 1.65% . Rhodobacterales
£ 96 h A fRe g AHXTF R, O 15.81%. 7120 h
IS VE A VIR S A AT BRI . Legionellales
(40.79%) . Alteromonadales (19.44%) . Rhodobacterales
(10.15%) . Unclassified Gammaproteobacteria (8.30%).
Flavobacteriales (6.18%)H1 Vibrionales (5.70%).
Gammaproteobacteria 'Y Legionellales F¥ AL H
VRIS, AR SRR 40.79%, HFIH
FREE W Legionellales # R E LH AL, 7 262 h
AR A 51.26%, & 3] T 1 PECE i
Y& —2F4 , Flavobacteriales 1F 120 h /A 5% 5 HIFH T
FHE, N 12.74%. TEREFEEM, Cytophagales i,
h TR BEISRE, 7 156 h Z Ry, HAHXTFERE
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Figure 3 The relative abundance of bacterial taxonomic community composition of station J4 (A) and SEATS (B) in

order level
e C: XTHRZH; T. SZUG4H.
Note: C: Control group; T: Treatment group.

fI&F 2%, 1 156 h A1 262 h AYAHXTEEE/51H
13.66%H1 26.17%. fESTIRETANT, AR i)
FEIKLER N . Legionellales (51.26%) . Cytophagales
(26.17%, F#K Roseivirga) .Rhodothermales (4.60%)
Rhodobacterales (3.08%).
233 BEFRUEPEMREMEEEHRSFE
T
R T IRFERAE YRR A DL e Z R A2 1R
HF OTU fF R T o Z2FREMIREOFHAT T 3K
4343 M7 (principal component analysis, PCA).
Rigpnt b EE B, Bl Chaol #5%(Chaol
index) F1 & 4% 45 % (Shannon-Wiener index) 254k 411

1R,

fEJ4 uhfirh, XTHRA4IH Y Chaol $54UAE 24 h
(IS RPN Sk ) =y RS EPO R Wl R dI b i
W BRI BAER SR R P A KR AR L . 256
20 Chaol $8%KAE 24 h HE P FFH#a#, JH7E
24 h fif Rl 2508 TR, KR i e AL F
XFRAZH s FARAEEAE 6 h A RANE, 2558

ThtaF, FERFELE R 5% R4 A Chaol FH%X
PRFF—EL
TE SEATS uhifiir, XFTHRZHA Chaol F5%UTE

72 h BT B BT, Z R RN AR E s FrAkds
B BUNESE BT 7K H, Chaol Hi5%K
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1E 72 h B2 TS &3 IF7E 72 h A 3 i s e,
ZIGBW TR, BEFREREN Chaol F8ECAKILT
STRELH ;. BARIGEAE 6 h BIEEHAUKE, Z55%
BETHES, 24 h JERREEX R E BB 156 h,
156 h Ji 2B T RS T R A5, JEaRa R
75 R i 5 I T R

F1 BEFIED o ZHEMREHTL

PCA M4 R R (18 4), J4 7 (] 4A)% if
PP A () B ) 503 M A R T A R I I =2 ) 25
SO, - 5 S ge A R i 250 s 7ESC s
HIHARE S (48 h ZHDRAE—AE, J5 RS (72 h Z)5)
R, RI T 5B S YU E RV 45
Y . 7E SEATS ufiHh (&l 4B), XFREZH 0 h A4

Table 1 Variations of alpha diversity index during the incubations

Time (h) Chaol index

Shannon-Wiener index

J4 control J4 treatment SEATS control

SEATS treatment

J4 control J4 treatment SEATS control SEATS treatment

group group group group group group group group
0 374.65 = 511.00 = 5.25 = 4.64 =
= 433.56 = 619.23 = 2.69 = 3.20
12 = 507.11 = 754.06 = 3.38 = 4.39
24 632.83 678.28 624.04 728.00 4.8 3.99 4.45 5.18
48 = 645.17 = 932.07 = 3.90 = 5.17
72 618.98 617.93 876.01 1007.28 4.77 4.75 5.02 5.28
96 = 486.02 = 834.83 = 4.62 = 5.12
120 = = = 817.47 = = = 5.07
144 = 532.23 = = = 4.58 = =
156 = = = 480.92 = = = 3.66
204 602.25 464.00 = = 5.09 5.05 = =
262 = = 822.85 298.70 = = 5.31 3.01
e = ARk
Note: —: Undetected.
A - - B .
0.6 . -
C24h Ci0h Control group 0.9 l Control group
- . Treatment group , Treatment group
C-204 h; ‘
0.4 : :
C-72h | 0.6 i
S 02} i s 5
= ! & :
) 1 Lf}. 1
- : S 24h!
2 ! T-204 h g 03 il
& 00 f-mmmmmmmmmeeme oo R ) C-72h
£ ! T-144 h = !
0 T-72 h C-262 h T—96:h
02 T-48 h i T-96 h 0.0 p----mom b bbb bbbttt
' ' T-120 h T-72haT-48h
T-24 h : | T-120 h T-156 h
T-12h | T6h o T-262 h
04} "T6h ' 03k . y . , ,
-0.25 0.00 0.25 -0.2 0.0 0.2 0.4 0.6

PC1 (73.43%)

E 4 J4 (AT SEATS (B)iEfETF OTU WIER S 747

PC1 (60.28%)

Figure 4 Principal component analysis of OTU in station J4 (A) and SEATS (B)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2694 (DGR ESTE(

Microbiol. China

TR A A I 22 301 5 0l B2 o8 e it A S
B 2H v R BIRE AT (96 h Z A BEHE AT ;T S v Y
JE BARE SR (120 h ZJ5)Z A1 2 AR

BISkUL, SOM MITIMASE R T HEDREE
F & B (Chaol $5%5), VAN R0 AE W) SR xT 7 ik
HHA AT T BRI R . PCA S5 RAKIL T 16
PEGUA: VeV S A TE B AR R TR, T e S 1A
A B A AT R AR A G
3 ik
3.1 WEYEEEIT SOM HIpEREF

Vi R U A P 3w s B F Bl R
wOGEAVE R W R A Bk i, X e L
Py J5 Ay JR) LA A 0 0 AR A AR 8 T A T R e
P R R T POC BRI, i
AR A R P AR b, kY
150 pmol-C/L SOM #{ iR InF L dirp o Segm g iR
7R TOC W FETER: = FLEAT B I B T B
W] J4 A1 SEATS i i (A I I #6F SOM 1)
WINBEAT TP AR . (R, 7 9d A4
BT, A 60%—73%F1 SOM # F @A
FUIAIN ) SOM FH- B A 7E 55 7 J6 1 A 1 5 4= P i
FIH o XAEERUT, XFT 14 F1 SEATS wlifi i1
YRR RUL, SOM Jf A5t 4 )& F LDOM, fER.
191 Bl B e A R B R R A BL A B N i R T
LDOM g - 4 A HL4) it (semi-LDOM,, SLDOM).,
TEPIA S AL R SR R rp A L T TOC T Y-
1, UEHH SOM Hh AR W) M8 25 R IS 30 00 1
A= AL % 22 () B R AR ) 25 R AR 5, o /R
B R L AL T RDOM 7ER R LR,
IEAh, BT R S TR A (RS RS R ER R )
AT BRI T3 AE %t SOM A A
32 WEYBEEMINER

G YIRS S5 45 S R, SOM IImA
W R M B AR T 855K 3R v i T P LA DRI 2548
Gammaproteobacteria St RN # , 6 h B HAH
XA J4 A SEATS Ui A9 92.90% Al

93.41%., Gammaproteobacteria i H PR N ML=
F0E, BNTREA R TERIRY R FHEE T, GEXt
JE R OER BE AR Ak oE AT bR OE Ay m g RPOT
%) Alteromonadales .
Vibrionales 11 Unclassified Gammaproteobacteria J&
e R N . RIS K] Alteromonadales
AT LUK K PR A () LDOM 4 7B i 1i 2% g 4
Alteromonadales Ji§ 53 4% 2 18 J2& 1 UK AT HILAY)
(i L B 20 R Al AR T ks, AT
ARG SOM A p et i, I B o5 4 praihifi
AN, FERM R RE IR R , Gammaproteobacteria
WAL B TRBEMEE, NSRRI
Vibrionales #1 Unclassified
Gammaproteobacteria, L5 Legionellales .
Alphaproteobacteria F ] Rhodobacterales 15 15 57 1)
Hh IR B A X =F B () i R {EL . Rhodobacterales
A ATV, 3 0] BT B LAY o e AR AR i
BB FETRATIIE AR B, Alphaproteobacteria
1 Bacteroidetes %5 T A= W) 25 T W fig 38 G o
Gammaproteobacteria , AAE 55—} [8] |5 AL HHb A
Bacteroidetes H 1) Cytophagales # Flavobacteriales
TEREF J B B W ARXS =EBE o Bacteroidetes %%
B B A B o TR A LY BT RE T, o2
T W R e 0 1) ) T g A AR R
FWIEH, Gammaproteobacteria WX E A T ™
K4(J4 3 h 50.51%H1 SEATS 3K 57.48%), AJ39R 2
FEFAR R AL B2 . SR, FER I
RFRAFEd, Gammaproteobacteria #1314
PR B LRI . PCA 25K T 15
PEAE DI VR A5 FE RS SR R b B R, X AT e
SRR PAIERAY TR R A G BEE
BiFemy Ay, SOM iy LDOM ZAA A, 16
PR Y TR ai it bl 2 A8 Ak . XA~ 45 RAR LT Hb
PRI T AN [ AT F YR B 52 A Gk R I 22 ()
FAH B AEH

Sz 2 SOM Bk b= A SR = 1 A P
W )=F & 2 (Chaol $8%5), IAIN T fUAE W HEH X8

Gammaproteobacteria

Alteromonadales .
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et LT B AR T, . Chao 1 FEEICWFR A JS RSN
Bk, AT R OTU MFREMSIEE . SRy
PRAGBOS LA BOA IR, THRNFF S 1 OTU
FREFIGSIEE , FrUATERAS AL 2 6 h #F B T
i, XN TS a]LE S TR Gammaproteobacteria
TERGRIIY, J4 Bh 0 4= 5 BERZ T R, L SEATS
i 2R B E G, AR SRR A
PR Py ] F I R RRARA G
s s

RN P B 7 AT L o S SR A
Z 1) AR LA P2 b )21V ) S5 R RE S A0 B Ao A
Hh ) E S R O o AT TS TE TSRS SRR S
ST IRUSE I PR Wi X SOM AR A1 FH DL K
WAL, £ 9d AAMERLIRD, A
60%—73%I1] SOM B A=Y CSAI A, il SOM
OB A HL W i R g AR R T LDOM 5
SLDOM. {HAE, fEFFRAMN, dShr SOM I
Kbl e EBREAR, BLHT SOM Hh A= W FPE 4 22 0
[ S 27 I A A ST R S
Gammaproteobacteria J&"N. SOM ISl P4
AWRAE, TR IR R P ORI, PRI
TEMAEMZ N EE T A
Alphaproteobacteria F| Bacteroidetes &5 371K
NI FEEIEMERUEYIZEHE, Alphaproteobacteria 1E
R A B B A N, Bacteroidetes TE 1537
JE AR R R Y . 35 B (Chaol $REOTERT IR
BRI, PRBL T AP X SOM 47 1T 7R
P ma R o PCA &5 R 7 H I >l (3 % BEZH A 52
Bt 2 [AVE PR IR TR S5 i 22 5, OF HLSEEs:
HHTI S S5 A TE PE U E MR R S5 2 57, R
SOM BB IS 1 I % PR A eV 464, I
HFEE AR S LDOM Z#rgFIH , TSR YR
TRASI BB R A . ARG AL T
i AR ) R 5 G AL ) o RN S 5 40 T =2 ) ) A AR
FH, A TRA PR A A58 S SR Al W A 1 AR )
BRI A IR R R R
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