[CGRYEZ

Acta Microbiologica Sinica

2020, 60(9): 1941-1958
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20200257

FERMN _HEFRERABRANES KNS ERARERED
WA

9

i |
B E%
S I

—_—
~

gF ', ReE!, ke

lilﬁéjt%é/ﬁﬁléélzﬁ?ﬁéﬁ% IR 755 266003
iRl SRR A E R LR E A S SRR IS, IR FE 266071
PR TR P2 S B R AR AL, IR H 8 266100

7

o

1

-H-

3EF'Iiil

WE. [ By ] —H I F B N 3R (dimethylsulfoniopropionate, DMSP)J& iV H £ 200 A WL ALY
Z—, JETEVEAH TR AR Y 2R, ?iém%“ﬂﬁ/ﬁ\/\ﬁ’iﬁi“%\%%ﬁl&”*Eﬁﬁ%.b(dlmethylsulﬁde DMS),
XoF R T ARG AR AL AN IR Bl M BR BT PR A T AR o A G i AR VK AR 1) 30 4 1R o 52 e A AL T
KEEFRAAXTDMSP . DMS)™ i L S DMSPA W5 [l (dsy BRIl mmtN)F [ A 56 K (ddd PR dmd A) S AR 5 3
R P e o [ s Do ol i e At A5 924 BT e v /K R ity (Rl e it A 0 9 258, R i Tlumina
MiSeqill 7 45 AV ACHE fh H 40 B 49 16S RN AL BRI HEA 7 il el e, F1) 26 ' B PCREE A S il 2
16S rRNAJERK | DMSP& U REfE BN 58 [ 2528 ] mE5e & B, Rl o5 i 2 £5.(6.00 pmol/L) Fi
2 £5(0.375 umol/L)BEfE ENF 48 FKa, DMSP, DMSHIHRJE Tt XF FDMSPA IR, Hnwknz ik E
#tdsyB I Phaeobacter & AHNL IR & 4, BLAR [WI VS INAY BR +h AR R Eh (il dsy B 4, (HAHXT Sz
AR T dsyBFL R [F]BFUS IR BR R Ak iR £h M il A lteromonas W9 A<, FETAN G T mmtNBY & 4 .
X} FDMSPREFRIER , [F] B In ARSBR £ AR R $h 2 U T dddP ) Thalassococcus . Thalassobius . Loktanella
HShimia PRI E 4, 200 T SARLL ., SulfitobacterS5 W& 5, IR dmdATC = 5 [ 45 ]
RUBR T e T 4T Al HEDMSPA B R (1 263K, DATTTT 36 {6l 240 A1 38 N DMSP R 45 B LA I X 80U 77 2 AF A
MVAEAEIAEE, JFHE B2 = DMSPIEH B4 0 L) R 4 TR 4R AL T 2 e M ZE A B b A iR h 7 /2 1% 1l
N, AN /D DMS P A i H 5 {8 ) 24 % DMSPr= A= DM S FEAR AR [RI AL 1 e 3] o ASHIF 7 235 SR o )
T K E BT A A LS B DMSP AR (14 52
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— SRR N £R (dimethylsulfoniopropionate
DMSP)J& — Fft % 3 A7 75 T 13 7 1Y 35 i A Pl 1k
HY, HAEFRAE 107 (Y, e Egt
=10 1%-10%P71, DMSP 7] {E 41835 H A b
bl IR = £ 1| IR N /a1 I = A b R B
A PV AR Y SE AR A i ) . DMSP R 2L 5 A
74 — A% (dimethylsulfide, DMS) &t M
R R AP B FEIEA, HERAN
13-37 Tg/4EM, MBI R RS)E, DMS Al LI
OH Ml NOs; A i FEl @ & Ak, &l — A
(SO,). Hi# R (methanesulfonic acid, MSA). ik
TEER B BR £k (non-sea-salt-SO,”, nss-SO. )&
Py X e S AL A T i — A R R Ak
FAMIE AR IR EL A IS, IR = BEAS A F
B, SO R BRAR ST, AR 2 00, X i
AR ER AR A A B E AR

PUTEAMTIN DMSP 4% i 28 AR B4
YA F A A S . {H Curson 55T 2017 4F
TR I o-8 T T 4 A T8 0 5 2 Tl —— A SR 4r
18 K AT B (Labrenzia aggregate) LZB033 tAEMS
A DMSP,  H A ke 5 BAZ B . A
L, BRI R @ R A ¥ sl Bk ik At kAR
DMSP & MR & dsyB, 1545 MTHB H
SR, — 2 o TR N AI AN AT Oceanicola
batsensis HTCC2597 . T % K 2~ 1 g i
(Pelagibaca Bermudensis) HTCC2601 25t 4 & ¥H
Wil dsyB FER™ BEAh, Williams %8 ER TR T
b7 A3 2 A AT P R A LE o BT | y-
78 T T P £k T RE 8 ) P PR A 2 R i PP R AL
WAEE K DMSP, I3 T g it 8 2 R Y k%
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MR FE R mmuN, ZFER & DMSP H kiR
FIFRIC T, fEI LAY |, Curson 5T 2018 4E
FERAEE . . RERE LBk RIS
%t iy DMSP %% 2 & W& 12 h G # i MTHB
(4-methylthio-2-hydroxybutyrate) ) 5 [X| DSYB™®!,
Kageyama S5t Ik SR MO 16 5538 (Thalassiosira
pseudonana CCMP1335)H %% i DSYB [A] 1.
TPMMT FUZRAS IR TpMT2®, RS S5 40 1 A
T Ui 8 28 A AN 55 A8 R A 25 o0 A A AR R R 22
5, RFERRAAETENE, MRFMEAK
WBASGAEAE, T2 A TS K ZH ERIK)Z
UL, #1715 DMSP A9 77 A2 A JR BRAE T 1 Y 35
)2, RS MBS B DMSP /] GEXT i 2
S AL A Y SR IR R E BT, RS
1 1 6 i, DM SP 789K 3l 4 BR ARG 26 7 1 HAT B K
(RS AR EMME

FEMEVE R, B A W) I R A A B PT DA R A
DMSP KM, 4 B A& DMSP % 3 5 g e A 1),
H H EH1 40 A Rt DMSP 32 2238 1 it H 36 4%
R AR AR . 40 A 2 B R A R B
77 A 3 MU B B (methanthiol , MeSH)P!,
KHEIE dmdA | IZAEAE TR 206 P R SR 20
o, A0 FE B AT R 28 B (Roseobacter Clade) |
SARIT ZERERN y- BT M1 i K R g o
I+ ) DMSP FEfRFEH o 5 — SRR N2 of
PG f#% DMSP 77 A= # & Sk DMS FIN M
fR Y, 3-F2 KL A R (3-hydroxypropionate, 3HP), £
5 2R R W HAT & B R RS L 2R, H
BT &4 8 F, Bl DAL, DAdP. DAdQ . DddW .
DddY .DddK .DddD DA & FLAZ #2H #) Almall™,
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DddP. DddQ =2 R¥EHrAiide ) 4 B dw i Y
DMSP 21, BARTEMEVEIR R b, ik
AL AE] 30%, (HEEME =412 =S4 "DMS B
CEN G, RS wAE A, T Thume 5T
2018 4 & B DMSP AJ 4 41 it — Y SR AR T R 3k
(dimethylsulfoxonium propionate, DMSOP), i%i&
B AATE T IR A, (HHAE
DMSP F&fig H F o5 ) LA 2] 1910,

MK E B FRAREFKA S N, P FERR
TR 2 g EAK TGRS, BEE TR
W KR, KRG A, AT VI
KB E, SRS A SR E A, W
ARG NSEE, 1 DMSP il DMS 7 i 5
MAYE T S EFREEAE BV XER . Sunda 5
RRSE PRI DMSP N KT
(1 gm0 Curson 25 M) & B 1 R (1K 4
REfEE AN - DMSP (94 B, W LR SE 56
(mesocosm) i T 20 42 60 4EARU7, JE—Fhig i
ST, DAV AT R R R B
K%} DMSP il DMS J= g sZM, WEFREL
VRWEREY) | e AR YL A0 Wilson SF i 1L
TR S R PR AR 8 VR i A 4 7 A BE &2 DMSPRY,
15 H i B 52 30 22 46 v T 0F 50 R0 BR i % 37 e Al
) DMSP j= i 2, (H B G4 T i
B E SR E X DMS/P 77 il DMSP AHC5 i 5 K
fiff 21 T 0 R S 0 () A AR T . AR SR L
EE IR SR I )y i, ARV A B SR A
T P 2 o AR LK & 8 Rl ik s 8
FAkXF DMS/P 77, DMSP &M A dsyB F
mmtN K [ f#IE D dddP 1 dmdA (C/2. D/1)FIAH
NIRRT, AR e SR R

Py A B 1) A ) M R 2 A0 A 3 R 1) A T R 2 g
S AL IEA o

L AbR A ok
1.1 BHERER

FIBRSLIR T 2018 4F 6 #5305 i AL Wi 1
SME BRI L 2788 A TRA Ny Bk AT .
GV E — DA VBIEAES, N 9N RS
FIBEAS, P 9FRic oy M1, M2 F1 M3, £ 3 4
AT, Hod M1EXTRRZL, M2 Al M3 2S04
1% PR AL IR 04 24 h, JEHIRKARRE
A R MK, YRR A8 R 20 L AN
B, BRI S R E R FEF, 7
A1 Fl % A6 AL 3 38 HE B2 1N I 280 31 B 3R 2 108 A 1
K, DAORFRFIRRAS MK IR 5 3R )21 KR B — 3
HFEFR 9 d,
1.2 FEERE

P L. 30507, 9 REYH 95, LI
() 3 AFATHE i A UK FE 300 mL, G E 3 um
f) 5% Bk 2 Tk U I (Millipore , USA) Ji - 5 % %)
0.22 pm AYRBKFRBEIEIL I, JEMEE T R A7
B, WA BEIE T-20 °C f1E, BB =EET
—80 °C fRff. MeAb, HAFATHEMIBUK 2 mL,
A 2 mL 4%Z 5P EERS AL 2E 30 min J5 ) &GE
U, T-20°C {47,

F1. BERIEPEFHRHNRNE

Table 1. The nutrients added in the mesocosm
experiment

Nutrients/(umol/L) M1 M2 M3

NOs-N N.D. 0.00 6.00

PO,-P N.D. 0.375 0.375

N.D. means this sample was not detected.

http://journals.im.ac.cn/actamicrocn
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1.3 ERES S DNA FIREL

S BIHEEL 3 pm A1 0.22 pm JEME 19 DNA, 4
TENET T UK ERE S , G5 JT3TH 1/4 HIGEIE,
H DNeasy PowerSoil Kit i#jfl| £(QIAGEN, Germany)
A7, A Nanodrop-1000 Spectrophotometer
(Thermo Scientific, USA) % il DNA #9 ik J&
(10 ng/pL LA F)FIZEFE (OD460/280 75 1.8-2.0 Z[H]),
T80 °C fRA7 .

14 %R PCR

K% E & PCR (qPCR)HL A X s 40 B
16S rRNA FE[H . DMSP & LA dsyB F1 mmtN
DA X DMSP & IL R dddP Fl dmdA (C/2 1 D/1)
AT E T, qPCR KR U : TB Green 11
(TaKaRa, Japan) 10 pL, 50xROX (TaKaRa, Japan)
0.4 uL, I/ 5144 0.4 uL, Fiks 10 f5M9FE S DNA
2uL, Jo 78K 6.8 uL. ¥R F S Sun FHY
P RS P 0 AR SR L 2.

PRAERTZE 19 45 2 % Liang S 105 %P0, &

ASFRE SRR AL L 3 P47, DLEE T KON
BRAERRE IR . A7 4% S AT B O PR 97
StepOne™ Real-time PCR System (Applied
Biosystems) I #f 17, Fr 15 %0 4% K F  StepOne
(version 2.2)8KF AT 43 M o AR i 1 T A5 B9 #5 D1
BT DB ARE A AR SRR bl TR A IR A 2 2
HAt I E S BN E

DMSP Fil DMS i H [ 9 R 2 g e AR DR
LA TIN5 BT B SR AR p v Y A R
TERY, MR ER a WREE H R OR A A DR
LTI E R KR SRR | RO B AR
5 5% 24 T i 1 i i XA L {X (BD FACSJazz,
USA)#EF I B,

1.5

1.6 16S rRNA FHHEEINF

15 DNA FEfE R FIEE AW AR T &
W . & F Illumina MiSeq W ¥ F &
(llumina, USA), #|H 16S rRNA i 5%
515modF F1 806modR HE47 AR i I ¥ .

F 2. AMRETAR PCRZFHERSIMFIIEAIE

Table 2. Oligonucleotide primers used in this study and their usage
Primers Oligonucleotide Annealing temp/°C  Usage References
dsyBF CATGGGSTCSAAGGCSCTKTT 61 qPCR [6]
dsyBR GCAGRTARTCGCCGAAATCGTA
mmtNF CCGAGGTGGTCATGAAYTTYGG 54 [7]
mmtNR GGATCACGCACACYTCRTGRTA
dddP 874F  AAYGAAATWGTTGCCTTTGA 41 [14]
dddP 971R GCATDGCRTAAATCATATC
C/2_291F AGATGAAAATGCTGGAATGATAAATG 50 [23]
C/2_482R AAATCTTCAGACTTTGGACCTTG
D/1_268F AGATGTTATTATTGTCCAATAATTGATG 49 [23]
D/1_356R ATCCACCATCTATCTTCAGCTA
Eub338F ACTCCTACGGGAGGCAGCAG 53 [24]
Eub518R ATTACCGCGGCTGCTGG
515modF GTGYCAGCMGCCGCGGTAA 50 16S rRNA [25]
806modR GGACTACNVGGGTWTCTAAT High-throughput sequencing
M13F GTAAAACGACGGCCAG Detection of positive clones [24]
MI3R GTTTTCCCAGTCACGAC

actamicro@im.ac.cn
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L7 BdEa
FIH 2635 4 W) = °F- & R HE by 91 44 e /N
SVBHATAAE S AU QUIME i {45 DB A o it
S IR IR e (N R S 5 2 L 1 |
Usearch61 5 3% X # /E 43 2 5 JG (operational
taxonomic units OTUs)#HATHRIS, RISHrUE A
U >97% % 1T MR 5192 FIJH RDP ¥ 4
(http://http://rdp.cme.msu.edu/) X &4~ OTU KA
KMk 16S rRNA Ik X7 41 () 73 2~ A0 B A7 43
B, BN 70%. FIF Mothur X {4
Shannon, Chaol Fl1 Good’s coverage 7EN Alpha
Z KM IR Bk A7 3k 5 Y 0 A Canoco
(Version5.0, Microcomputer Power)iF 17 4 B
% 45 0 a0 AE B 2 48 RO 4> BT (non-metric
NMDS) , Jf
ANOSIM/Adonis J&F Bray-Crutis 2531586 5
[ vE 2l 22 e . 121 Wilcoxon Bk AIAG I
(Wilcoxon rank-sum test)734fr 2 0] 2L K 3= BE | ) Fh
FREMAERN TS FIH Spearman AHICHE

multidimensional scaling ,

2.5 M Chl-a

DMSP T
A DMS
2.0+

._.
W
T

Chl-a/(pg/L)
=
>
>
+
>

(=]

W
>
-

=
o

K % (Spearman rank correlation test) J& FR I [K
T 5B IR . DIBESE KR S 4 R 2 fa) (4 FH O
o BT GEit2#sr B #IH SPSS v25.0 (SPSS
Inc., USA), Frfieny w2k mE R P<0.05,

2 HERAAAT

2.1 RIRERIFRSHEEL

Chl a JEIFWHEYCAER LT RDLE 6
2, AR AN SR TR AR P 00 A P i e AR
FEREA BRI A, BERRER VR INAL M2 FIx) R4
M1 Yy Chl a ¥ EHRIRFFAERAAK (B 1), Py
e 43514 0.087 pg/L 1 0.097 pg/L; HIERE SR
%5 5-9 X, Chla 5 DMS/P By A4 A —%k,
DMS/P W JEZ#i Tt . & AW M3 () Chl a ¥
£ 1 DMSP ¥ i e BRZH M1 2 2538 11(P<0.05),
SR FE 4351 A 1.28 ug/L Fil 85.63 nmol/L, £ %
3 KW #H MR AR B i 5 (Chl a: 1.76 pg/L,
DMSP: 91.64 nmol/L); 153251 Chl a ¥ £ A Fr

712

1100
A 180
3_8 ~
70 = =
E o
i 60%—6 E
175) W
50 = E
A A 4
12
10

Day0 M1M2M3 MIM2M3 MI1M2M3 MIM2M3 MIM2M3

Dayl Day3 Day5

Day7 Day9

1. BERIEPERBERMEMGBEITSEE a 5 DMSP. DMS e =35 T 1k

Figure 1.
group in the mesocosm experiment.

The concentration of Chl ¢, DMSP and DMS of the nitrate and phosphate groups and control

http://journals.im.ac.cn/actamicrocn
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TRE(Z 1.09 pg/L), {H DMSP #k B 4739 45 5
Jo HE 55 9 K(86.49 nmol/L), Chla 5 NO; & &
FEA I (P<0.05), BEH T [R]Bsh S i R 6 Fn il 1
b AT AR HE IR A 4 AE N DMSP 34 ii . Chla 5
DMSP £ {3 IE A2 (P<0.05), i3 BH 77 i A 4
DMSP W& A HEAEM . t4h, DMS 5 Chl a
1) AR AT R A B X PR WA ) 77 4 DMS 1Y g
Jio SXFREZ M1 ML, BERRERUSINZL M2 1)
DMS/Chl a I 8 (26.36-71.71) Jt & (M1 K
16.69-87.89), & AMFLl M3 M| T F%(20.41-2.30),
FWIBEIR AL eI = R WEAE ) 4k DMS [ RE
17T ) A O T 6 R gl 1 R s 55 1 L7 A= g

BEERER SN M2 S XFREL] M1 A R Bk
(Synecchococcus) i I F 3K K, (B & R
41 M3 R EREERCRE W N (P<0.05), HAES
3 R AN A 25 55 (19985 cells/mL, [ 2-A),
BEJS 2T NI, BB T BRI BRI T
OB FLAZ AR W = B AR AR A S R, &
ABEYL M3 7855 5 Ris#I (188 cells/mL,
Pl 2-B), WiBH T[] BV 0 R &k ANl 2 2k R AIE i
RERE MMM A ALK, ERTEER,
AR IR B AR LRI, A5 REEREE
o @A, JUHAES 3 KRG, Mk, 78
55 5-9 K, BEERER S N4l M2 FIXF BE4 M1 Chl
a WL %225, (H DMSP B #i T e, i
Witk = Chl a B 5324078 W] BB BUE IR RS0
2 v DMSP Y& JETERT % J5 J T m 19 J5L A (1] 2-C)
2.2 FERSEE T HERE S

92 AR KFE S DNA I Hh 3tk s
4542566 sFARUTSH, KR 273 bp, 3857 4
OTU, T OTU A Alpha ZHFEVESMHral %0, Fr
A FESAY Good’s coverage 4 99.13%-99.59%, &

actamicro@im.ac.cn

(A)

_ I Synecchoccus .
_ 3.0x10° T “1¥ Buisp - 12
2 A DMS
3 = T 90 10
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=1 1 4 80
= P 318 ~
3 q S )
g 20x10 ) x| {703 <
E 60 £ 6 £
g 1sx10t| f 4 = = 5
> A 7] 2]
ke A - { A4 0z |2
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(B)
I Picoeukaryotes 112
3 3.0x10°F 4 DMSP B 100
= A DMS
E 219 10
3 25¢10°F 4 :
$ . 180
2 5 = 18 =
S 20x10°T s (702 2
s 2 S
= A - 160 6 g
2 sy = s
2 A 4 4 . i 502 =
o Fy A 2 14 R
o 1Lox10°1 i 4 a
5 ia + N * 40
£ 4 a A -
2 soaor 1 4 300 42
= _ =12
40
o Day0 MIM2M3 MIM2M3 MIM2M3 MIM2M3 MIM2M3
Dayl Day3 Day5 Day7 Day9
©
) . .
= ¢ ~ Il Helerotrophic bacteria -
£ 300 T paise N Ji0 1"
3 4 DMS 1 -
< 25100 - 219 410
2 - A =
2 § 80 ~
2 A -
£ 200100 s {8 o
o F 1 170 g S
=1 1= £
= I T sl E
S 1.5x10° A A - 4160~ 46 E/
2 A A _ § s
5 a - e 4 i 50 Z a
2 1.0x10° T A & 4 T 14
5 a : - * - A 40
° T a
£ 5.0%10° 30 q2
=}
=
P 0.0
= Day0 MIM2M3 MIM2M3 MIM2M3 MIM2M3 MIM2M3

Dayl Day3 Day5 Day7 Day9

2. ERSREPERBAMARBAPRIKE.
WEEZEMMRFAEFEEL

Figure 2. The abundance of Symnecchococcus and

picoeukaryotes of the nitrate and phosphate groups
and control group in the mesocosm experiment. A:
Synecchococcus; B: picoeukaryotes; C: heterotrophic
bacteria.

W3k 26 1 41 ] LA R T AR 1 24 A 43 4 7
AW Shannon #5401 Chao 1 #8550k /R 40
FER I ZREPE I3 B . N 3 T g, & A4
M3 1 FH AR T 20 TRV 2 R R R R R
H M1 A 5% 2% 5(P<0.05), HEERRE RN M2
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(A) #
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Chao index of OTU level
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& 3. [EFE350 P EEE %A Shannon $§£(F0 Chao 354§

Figure 3.

The Shannon index and Chao index of the bacterial community in the mesocosm experiment. A:

Shannon index of OTU level; B: Chao index of OTU level. Particle-associated samples and free-living samples

have “PA” and “FL” in their sample names, respectively.

X IRA A W 2R R, U] T R B R I R R
FBERR EL 252 W AN G I8 0 Z e AN R B, T
ACES I R AR S Wi AN K

3T OTU /K- NMDS 43 H7 7] A1 4),
ATEJy 3, A A T A R R AR T A T Y A
THI T NSEERALER 5k b, B RS M3 il

0.4
03}

ADO FLé M2 FL
L ADO PA$ M2 _PA
+MI! FLOM3 FL

‘

0.2
+ Ml _ PA.M3 PA ”""*t

g 0. (S
. £ 4 +
2 0.0f---a-----8.-2 T U

R *® o ¢ S
0.1 Lo LR
¢ A o ©
-0.2 Stress: 0.179 A . . .
-04 -0.3 —02 01 0.0 0.1 02 03

NMDSI1

B 4. £T OTU KF LMERFEH NMDS 547
Figure 4. The NMDS analysis
community at OTU level. DO represents day 0 of the
Particle-associated samples

of bacterial

mesocosm experiment.
and free-living samples have “PA” and “FL” in their
sample names, respectively.

PEIRER AN IMAL M2, XTHEZH M1 W55 — Bl 3%
(P<0.05), LB 1 [7l Ak 4% Ji0 1 s A0 e 1 58 s i
T SEERRE i ] B 25 57 (P<0.05)
FEAPKF- E (& 5-A,
F Gammaproteobacteria £ B M 416 (-1 = i 43
B 5 R AN Y 38.34% F1 32.11%) il Bt % 4E 1
(38.27%F 28.35%) 4t 14 #f ¥ H ¥ R LR HE o Xt
T HHAEE (K 5-A), Alphaproteobacteria .
Sphingobacteriia F1 OM190 AR XT3 i bl 5 15 57
Asf [B] 384 Jon i 28 3 T 75 (20.29%-55.37% . 0.12%—
9.65%7#M1 0.0010%-3.32%), Ifli Gammaproteobacteria
W T R
(50.17%—-12.01%, 10.80%—0.68%F!1 11.42%-2.66%).
SXHEAL M1 RIEL, FRRITERSRAS 7-9 K, P
SLESYH RS Alphaproteobacteria FIXTEFEM2 N
49.26%-50.88%, M3 A 43.23%-55.37%)IF =
TXFHEZH M1 (37.67%—41.60%). [RIFEHD, &5 A
20 M3 19 Flavobacteriia FHXF 3 (12.41%-21.48%)
BE ST XA M1 (1.96%-10.89%, P<0.05),

5-B), Alphaproteobacteria

Actinobacteria F1 Cyanobacteria W %

http://journals.im.ac.cn/actamicrocn
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HH#REERINA M2 & 1.20-10.57 1% ;
Sphingobacteriia B2 #a# 5 Flavobacteriia #i{L),
AR M3 (0.25%-9.65%) 5.3 5 TR BEZE M1
(0.12%-1.01%, P<0.05), kM2 & 1.73-60.21 fi%.
i Gammaproteobacteria 1 OM190 ZZ Ak # F | #H
K, XFHRH M1 (28.62%—44.03% F1 0.001%—
0.0016%) AR ER IS N2 M2 (32.29%-50.17%F
0.10%-3.32%) ¥ % = T & AW 4 M3 (12.01%—
29.47%#1 0.0004%-0.001%, P<0.05).

XF TR A AR T AT (K 5-B), HAE (i3
SINEERE SRR N E (VO i e o T =i0E 1
Alphaproteobacteria . Sphingobacteriia 1 OM190
F B WG N (24.73%—60.14% . 0.75%—15.75%
F 0.37%—6.60), 1l Gammaproteobacteria
Actinobacteria W% i T [%(52.94%-3.80%Fll
7.10%-0.33%). SXFHEZH M1 AL, PS4
#) Alphaproteobacteria X} M2 K 27.83%—
51.99%, M3 A 34.05%60.14%)¥3 I8 & = F X 18
ZH 0.88—1.64 1% 0.78—1.68 f5(P<0.05), & A W

(A) B)
100 100

(o]
(=}
T
(e
(==}

(o))
(=]
T
[oN)
S

N
S
T
S
S

The relative abundance/%
The relative abundance/%

[y®)
(=}
T
[\
(==}

0
Dayo M1 M2M3 MI1M2M3 M1 M2M3 M1 M2M3 M1 M2M3
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Figure 5.
the relative abundance of particle-associated bacteria.
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Abstract: [Objective] Dimethylsulfoniopropionate (DMSP) is one of the main organic sulfides in the ocean, and the
main source of sulfur for marine bacteria. DMSP is catabolized by bacteria into dimethylsulfide (DMS), driving the
sulfur cycle of the Earth. This study simulated the effect of seawater eutrophication on DMSP/DMS, DMSP producing
genes (dsyB and mmtN), catabolising genes (dddP and dmdA) and corresponding functional bacteria through the
mesocosm. [Methods] We used flow cytometry to quantify the abundance of microplankton of 92 water samples. We
sequenced bacterial 16S rRNA gene of seawater samples by high-throughput sequencing. Then we quantified the
abundance of 16S rRNA gene, DMSP producing and catabolising genes by quantitative PCR. [Results] Adding nitrate
(6.00 umol/L) and phosphate (0.375 pumol/L) simultaneously increased the concentration of chlorophyll ¢, DMSP and
DMS. For DMSP producing genes, phosphate enriched the abundance of dsyB and some DMSP producing genera, such
as Phaeobacter. Adding nitrate and phosphate could enrich dsyB simultaneously, inhibit the growth of Alteromonas and
the enrichment of mmtN gene, but the effects of phosphate on dsyB enrichment was better than nitrate. In terms of DMSP
catabolising genes, adding nitrate and phosphate simultaneously promoted the enrichment of dddP and the DMSP
catabolising genera like Thalassococcus, Thalassobius, Loktanella and Shimia, but inhibited the enrichment of SAR11,
Sulfitobacter and other species, resulting in the failure of enrichment of dmdA. Nitrogen restriction could better promote
the abundance of DMSP producing gene, resulting in the increasing of bacterial DMSP production to cope with the
insufficient nutritional conditions, and rising the proportion of DMSP demethylation to provide more energy for bacteria.
However, in the case of nitrate and phosphate abundance, bacteria were apt to reduce the synthesis of DMSP and was
more inclined to lyse DMSP to produce DMS in order to reduce the ratio of sulfur assimilation. [Conclusion] The results
of this study emphasized the effect of seawater eutrophication on the bacterial DMSP production and catabolism.
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