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Abstract: [Objective] Cold seeps and hydrothermal fields are typical chemosynthetic
ecosystems in the ocean. With distinctive physicochemical properties, they harbor unique
microbial communities. Dimethylsulfoniopropionate (DMSP), one of the most abundant
organic sulfur-containing compounds on Earth, is synthesized and degraded by a variety of
marine bacteria, which plays an important role in driving carbon and sulfur cycles in the ocean.
In this study, we isolated and identified DMSP-synthesizing and degrading bacteria from the
F-cold seep of the South China Sea and hydrothermal fields of the Okinawa Trough and
analyzed their diversity and distribution, aiming to expand the understanding of these bacteria
in the ocean. [Methods] Water, sediment, and animal samples were collected at different depths
from both the F-cold seep of the South China Sea and the Yaeyama Knoll hydrothermal field of
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the Okinawa Trough. Three enrichment media (L-methionine addition and high salinity and low
nitrogen for DMSP-synthesizing bacteria; DMSP addition for DMSP-degrading bacteria) and the
2216E medium were used for the enrichment and isolation of bacteria. The taxonomic status of
strains was determined by 16S rRNA gene sequencing, and the abilities of representative strains
to synthesize or degrade DMSP were assessed. [Results] A total of 874 culturable strains were
obtained. Gammaproteobacteria emerged as the dominant class in the three media, and
Marinobacter was the most abundant genus. The number and diversity of culturable strains
obtained from cold seep samples after enrichment were higher than those from the hydrothermal
field. The 14 strains of DMSP-synthesizing bacteria from the cold seep belonged to 7 genera,
including 5 Thalassospira strains carrying the DMSP synthesis gene mmtN and 2
Pseudooceanicola strains carrying dsyB. A total of 130 DMSP-degrading bacterial strains were
obtained from the cold seep, belonging to 39 genera, among which Glutamicibacter was the most
abundant genus (24 strains) without known genes associated with DMSP degradation. There was
only 1 strain of DMSP-synthetizing bacteria and 18 strains of DMSP-degrading bacteria from the
hydrothermal field, both were much fewer than those from the cold seep. The strains with DMSP
cleavage pathway accounted for 98.6% of the total DMSP-degrading strains (148), among which
55 strains had strong cleavage activity and were mainly Actinobacteria. Among the 40 strains
with strong DMSP-degrading activity, 9 strains contained known cleavage genes and 3 strains
contained known demethylation genes. [Conclusion] Abundant DMSP-synthesizing and
-degrading bacteria exist in F-cold seep of the South China Sea and hydrothermal fields of the
Okinawa Trough, including a variety of bacterial groups carrying potential novel DMSP
synthesis/degradation genes. This study provides a basis for further understanding the
microbial-driven organosulfur cycling in chemosynthetic ecosystems.

Keywords: dimethylsulfoniopropionate; synthesis and degradation; cold seep; hydrothermal field;
bacterial diversity
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BEGRFINT m RN Hra kit
BRI f2Es AR F5 010
AT A R, I RS R
e A EERCR AT IR Y BRILZ b, DMSP
H 2L 7= 1) — B ZL 6 (dimethylsulfide, DMS)#E
A KRS G REXT RSB 7= AR SOl s fE Y. B
AT, ERBUZWAEY T R
AR Bl A PO R R R Al i P RE 8 A R
DMSP, Jf-MH T 3 45 DMSP WY& ikt .
HEAb R 1R P8 | B s Rk 4 PO I i 8 2 3k
7P, —F %125 DMSP A 1 O Hl I PR i 22
ik, fudh dsyB™. DSYBPH | TpMMTR
mmtNC4 | burB?!Y | dsyGD/dsyGP 1 DSYER,
AL, TEVE S IR AR L & DMSP 1Y i 3 SR fig
#HUT, DMSP A 5 2 A4 I R i 420
HfpamaEPIMAEEDY, Birg K — &5
DMSP [, Hand 3 A dddL™" |
dddP“? | dddQ'**!, dddwW*', dddYi*™!, dddK[*®!,
dddD™” | dddX™® | dddU™® Fi i H Ak A
dmdA™. B B — RN FEHGE T E AR
W E R I BN Je AR R R A
SR EEHh DMSP & 85 B an | i) 2 e, 3
R IR REAE B R G R R X DMSP
A S BN AR IEIE, X 2 MRS
PG BRI B A A, DL R S AR gt A o
PR IR T A W S BE TR G AR AT RE A7 A B A
DMSP & W5 AT . @ 1E S SR el —
R

AR HE S M B o IR i, IR
R P2 SR AN 0P 4g 6 A8 Yaeyama Knoll $43 X
DMSP &5 BG40 TR 1 2 e, 35 & X IR
fbietE B R G DMSP 4 15 WA 240 B 22 6 1Y
AR, [] R R 07 358 35 (1) DMSP & i -5 R ik s 4%
T R SR AL R R R 5
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1.1 HARE

AHFFE B FHAE BT 2022 4F 5 H #53k v i
WRFIRFLL 3 5 AR B RE A
1 F-12 R A vp 2875 #E Yaeyama Knoll #UR X .
PAFRIZ A 2R . DU S sl e b
sl 7 SRR AR B AR 1 R . Hi s Hotl
RYSHW il HZ04 {3 T #h 48 /4% Yaeyama Knoll
PORIX, R B30 TRt F-1% 5% .
1.2 EHEFMERE

PAFHEIK . DU S Sh e b (B i ) 3k
B L)IE, SLRER G LT E B
Feo A HPEE 1 mLBAKEES . 0.1 g DURRPIAE &
s B4 24U 50 mL JC I Az BREER K (BT & 43 50k
0.85%)Fi ke, WLHL 1 mL FBSRBIINA 3 Ff
50 mL & 1A 5% 3% % [marine basal medium
(MBM)+L-methionine (L-Met)i &5 572 . &L
R4 MBM+L-Met 545555 . MBM+DMSP
RAEREFHE]P ,1E 16 °CLA 110 r/min JR 37 Ei 55 .
H MBM+L-Met R & 5 77 56 & 28 KA
MBM+L-Met IR &1 HEH T H4E DMSP S
4 , MBM+DMSP {& A 15 37 3 Fl T & 42 DMSP
ok it 210 TR

MBM 53 3(PSU 35): 250 mL MBM Basal
W, 35 g¥#EE, 50 mL 50 mg/mL FeEDTA It
FEW, 10 mL 1 mol/L NH,CI /£, 5 680 mL
ddH,O RG45], FEr iy 50 mL, 121 °C
K 20 min, EEREA MBM 1535 5:(PSU 50).
250 mL MBM Basal ¥, 50 g £k, 50 mL
50 mg/mL FeEDTA " 47# , | mL 1 mol/L NH,Cl
WAFH, 5 680 mL ddH,0 RS ¥5), 0%
By 50 mL, 121 °CKF# 20 min, % 50 mL K%
FRILBH G FETCHBE G IMA 50 L 20x1R4 4k
AFWAFW, 500 pL IRABRIE /A, 250 pL
100 mmol/L L-Met (Z¥E 0.5 mmol/L)
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Fz 1 F-4 5 Yaeyama Knoll & X RN EHERER

Table 1 Sampling station and sample information of the F-cold seep and the Yaeyama Knoll hydrothermal
field
Location Station ~ Longitude Latitude Depth (m) Sample collection section
F-cold seep ROV272 119°17.142 9’ 22°06.902 5" 1127 Pushcore sediments (1-2 cm, 56 cm)
ROV272 119°17.142 9’ 22°06.902 5" 1 127 Mussel (gill)
QY01 119°17.520 2" 22°06.499 6’ 1154 Gravity column sediments (0—5 cm, 5-10 cm, 50—55 cm)
CTDO03 119°17.141 0’ 22°06.932 0" 1120 Surface water, 800 m water, bottom water
C2- 119°17.149 4’ 22°06.894 0’ 1130 Gravity column sediments (0—5 cm, 120—125 cm,
235-240 cm)
Cl 119°17.093 7' 22°06.965 8" 1 167 Gravity column sediments (0—3 cm, 54-57 cm,
105108 cm)
ROV277 119°17.153 8’ 22°06.925 4" 1129 Shinkaia crosnieri (intestine, bristle and male gonad)
Mussel (visceral mass, mantle and foot)
ROV277 119°17.140 6' 22°06.924 3" 1 124 Bottom water
ROV277 119°17.153 8’ 22°06.904 2" 1129 Pushcore sediments (0—2 cm, 6—8 cm, 8—10 cm)
ROV278 119°17.1615" 22°06.881 6" 1 135 Pushcore sediments (0—2 cm, 6—8 cm, 10—12 cm)
ROV278 119°17.157 9’ 22°06.884 3’ 1135 Bottom water
ROV279 119°17.160 0" 22°06.920 5" 1 131 Pushcore sediments (0—2 cm, 6—8 cm)
ROV279 119°17.136 7’ 22°06.927 6' 1 131 Polynoidae
Tubeworm
Shinkaia crosnieri (egg and gill)
ROV279 119°17.140 2’ 22°06.9252" 1120 Water 5 m and 40 m from bottom
Yaeyama Knoll =~ Hotl 124°22.382 0" 25°15.795 0" 2 157 1 000 m water, bottom water
hydrothermal field RYSHW 124°22.366 9’ 25°15.843 7' 2 157 Pushcore surface and bottom sediments
HZ04 124°22.363 2' 25°15.141 5" 2279 Gravity column sediments (0—5 cm, 40—45 cm, 60—65 cm,

65—70 cm)

8¢ 500 pL 100 mmol/L DMSP (£ % 1 mmol/L).
MBM Basal % . 34.61 g Tris, 0.17 g K,HPO,,
A& ddH,O fii H 58 i, AT HCL 3
W pH K 7.5 J5 0 ddH,0 EZA M 1 L, 121 °C
KA 20 min, ZFIRRAF. 1 000G 44 R
W : 20 mg E¥Z (biotin, VH), 20 mg M2
(folic acid), 100 mg £k FR ML % i (pyridoxine-HCI,
VB-HCI) , ZOK A W KR
(thiamine-HCI1-2H,0, VB,-HC1-2H,0), 50 mg #%
¥ & (riboflavin, VB,), 50 mg #H R (nicotinic
acid), 50 mg D-{Z iR#5(D-Ca-pantothenate), 1 mg
U4k i & (cyanocobalamine, VB,,), 50 mg Xf %
FEK B iR (p-aminobenzoic acid), 50 mg i - R
(lipoic-acid), ¥%F 1 L JoH ddH,0, ] 0.22 um

50 mg

JEME IS BE R R IE 50 mL 403, WAETF-20 °C,
RAMIEI AT : 54 g N/KEIRIAFREN, 363 ¢
IR, 68.4 g HERE, 22 g INBRERAN, 14.6 mL
=, W%T 985.4 mL ddH,0 ', 577 pH
%2 7.5 )5, JH 0.22 um JE RS JERR B I 50 mL
3%, WAETF 4°C,
1.3 DMSP & 17

I MBM+L-Met R A 1% 37 36 A= 6 18 A
MBM+L-Met & K557 & £ 55 5% DMSP &%
5, LA 16 °C. 110 r/min ¥555 14 d 5, 7E%
PG TP 200 pL B 2 mL AR A (05
L, P EUEH% 100 pL 10 mol/L NaOH il
S, e BT 5 IS O, (ER TR S TR R
REG . BERSHET 28 °CIEIRIEALL 170 r/min

http://journals.im.ac.cn/actamicrocn
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J%¥% 2 h, HE A DMSP 755> 2%}y DMS
Sk RIS BT LR FHCA R A )
R T 28 P A TR 25 DMS A0, DA T Az
DMSP 4 %41 T B 4 5% 3515 (0L (DM SP 48 244 1=
BCR [R) 4 52 ) it ) DMS A .
14 EHRRTBEURERE
141 BEHRES B

B E AR B 355 ) DMSP Mt 4 18 B 5 4
A ETESU I DMSP A Al 85 s 1A 2
TR D VA JIC R ¥ 5 v FH A PR K S5 B T
6 ASHREEBREE(107-107%), MR 1074, 1077,
10703 3 MR ERE B4 150 L, WAiF)
2216E K572 PV |, 7 28 CHHIR KT I8 h 15 3%
24-48 h, Bl HRBOA [FIE SR R TR AT =X
Rk, kS BAE 28 °ClHIR B R4 h s 35
24-48 h, 55— WAL B IE A K ok s
WEAT 2 R4 B Al AL A B 357 LASRAS 4l 18 7% .
142 BEHRBIFHEE

SR 80 0 9l DA - S 47 1k PO B At 4k
R DNA R @ FH 514 BSF (5-AGAGTTT
GATCCTGGCTCAG-3")#1 B1510R (5'-GGTTAC
CTTGTTACGACTT-3")POIXF 4 i) 16S rRNA
LR PEFT PCR 78, PCR § 4K R (30 uL):
2xTaq Plus Master Mix II (Dye Plus) 15 uL,
ddH,O 13.2 uL, 5[4 BSF Fil B1510R 4%
0.3 pL, #itlt DNA 1.2 uL, PCR § B4 FL 5 . 95 °C
AR 5 min; 95 °CZEE 1 min, 55 °CiE ‘K 1 min,
72 °CHEMH 1.5 min, 3£ 30 MEFR; 72 °CHEAE(H
10 min, Bl PCR ¥ 3Pk 24 TAY T
(A A B2 "/l 70 R . #E Chromas X
P EXFIRASA A 16S rRNA L[N FE4 BE1 T8
Yl, #HH 650 bp MR IR )T A FiE =
EzBioCloud ¥ uf;(http://www.ezbiocloud.net/)#£1
FEA AT, 15 3 S A BURA PR A0S B . A
JEE T 5 R S5 DA 5 D B AR 1 0 S A

<l actamicro@im.ac.cn, & 010-64807516

1.5 %k DMSP & B S5 sE 14
1.5.1 H ¥k DMSP & pkaE e

TERE ] — A SR TR S A N AR R Y
RV FT B FE R MR EFT DMSP & WL BE F1 A G
Mo 7E 2 mL RS+ A 300 uL MBM+
L-Met 1A 5773k, PRIGE =4l i 7% & 1 Ok
H, SR MR G R SO 5 [FIETAE 1.5 mL
TG EP & i A 500 uL MBM+L-Met IR & 15 5%
5, BRBGE B4R E T EP B, SRR
MRA A EE T LLHA M DMSP & ihE
A9 & ¥k Labrenzia aggregate LZB033 1 & BH A %
B DRI G i85 57 B 25 T B, iy
W 3 AT RS2 B SR EP 8 T
28 °CHHIRFE AR H LA 170 r/min G FE 24 h,
L A T £SO 1 ™ A Y
i (methanethiol, MeSH)A1/5{ DMS, VL#fiE H
M2 A L-Met SHJRY) B £ MeSH Fil/
5y, DMS; [ B 76 i 6 45 /4 I B 200 uL EP 4
HE SR 24 h R B RS, SF RO S 5 R
100 uL 10 mol/L NaOH fil s, B s &
JEIEES, BT 28 °ClHRFEIKF LA 170 r/min
PR 2 h, HEWH 1) DMSP 785 24fF N
DMS, FAUAH 354500 % €435 7 4 1) DMS
R H T A, DURG E aifb AR S A L-Met
KIEYI = DMSP., 5 25 Wi i ik 2 5 2 A
DMSP 4 i fE
1.5.2 HFtk DMSP [&fZaE 46

TERE ] — A SR TR & LA N AR R Y
RFEVERT B FR A bR ES T DMSP i BE 1 K
W o 7E 2 mL 3 i A 300 uL MBM+DMSP
RAR IR, hREGE R4 FEE T O,
SRR ARG SR e B G 5 R 7E 2 mL &
A ImA 300 uL Ahn DMSP ) MBM 155%
B, PBGE RAIEE E T, malRE
JE e TS s LARINTR & ) MBM+DMSP &4
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BRI s A I, A E 3 AT,
28 °C., 170 r/min K537 24 h, FI| FHISAH 63500
SE B P PR 4R B9 MeSH Fl/al DMS <A, LU
A SE BRI % DMSP [4f#% 5 MeSH /8%,
DMS.
1.5.3 DMSP RE itk

DMSP ¥ Ji& f5 o #h 28 SR A6 B vk B2 1Y
DMSP F5 HEV W 20 A= i DMS 1977 15221 o
fic il DMSP 249 £ >4 750 mmol/L Y DMSP —&%
PRUE IR, Fbh BER B 2 BE 75 000, 7 500
750, 75, 7.5 umol/L f¥) DMSP Z A5 HEH K o
¢ 7.5 mmol/L 2 pL, 750 umol/L 2, 4. 8 uL,
75 ymol/L 4. 8 pL, 7.5 umol/L 4. 8 uL, 434l
Pz 2 mL AR @GRS, R R AR (R &
PAFRZ F1 7 300 pL)AY 10 mol/L NaOH Jiil ] {71

%2 ®@H PCRIIYIFF

Table 2 Oligonucleotide primers information

B, DO ST BE IR S, 28 °C.
170 r/min #&7% 2 h, HIRAEZ K S DMSP 7
G345 DMS AR, B AR 68 A0 2 a3 i
P AT S DMS SRR R, 2R 5
DMS/P ) 5t i 15 F4 W TR FHOC R bR v Il 2k
mAK IR, Hi R=0.999.
FIETRIAR =117.85xDMS/P ¥y 5t i 1 1)

1.6 Ftk DMSP & SEMBERLE

FIHIC M1 DMSP G k5 B i 525 D4 i £ 915
VI 2), ¥ HA DMSP & -5 R a8 1 i B kR
AT H PCR. PCR ¥ #9{A & (30 uL): 2xTaq
Plus Master Mix II (Dye Plus) 15 plL, ddH,O
132 puL, IE. R34 03 pL, £tk DNA
1.2 uL., PCR ¥ H4FEF : 95 °CHIAEM: 5 min; 95 °C
PE30s, Ty—5 °CIEBK 30s, 72 °CHEffi 20s, 3L

Target genes Primers name Oligonucleotide (5'—3’)

Annealing temperature (°C) References

dsyB dsyB_F CATGGGSTCSAAGGCSCTKTT 61 [29]
dsyB_R GCAGRTARTCGCCGAAATCGTA

mmtN mmtN_F CCGAGGTGGTCATGAAYTTYGG 54 [34]
mmtN_R GGATCACGCACACYTCRTGRTA

dddP dddP_F AAYGAAATWGTTGCCTTTGA 41 [42]
dddP_R GCATDGCRTAAATCATATC

dddL dddL_F CTGGGAATACGGCTACGAGA 53 [57]
dddL_R GTTCAAGATCAGCGATCCGG

dddD dddD_F ACCAACGTCATTGCAGGACC 56 [57]
dddD_R TGTGCGTGTTCTTCCGGTG

dddX dddX_F TTTGAAAACTCAGGCTTTTC 46 [48]
dddX_R TGAATATGGTAATGGTACTT

dmdA (A/1) A/1_F ATGGTGATTTGCTTCAGTTTCT 53 [58]
A/1_R CCCTGCTTTGACCAACC

dmdA (A/2) A/2_F CGATGAACATTGGTGGGTTTCTA 59 [58]
A/2_R GCCATTAGGTCGTCTGATTTTGG

dmdA (B/3) B/3_F GATGTCTCCTGCCAACGTCAGGTCGA 62 [58]
B/3_R ACCGGGTCATTGATCATGCCTGCG

dmdA (C/2) C/2_291F AGATGAAAATGCTGGAATGATAAATG 50 [58]
C/2_482R AAATCTTCAGACTTTGGACCTTG

dmdA (D/1) D/1_268F AGATGTTATTATTGTCCAATAATTGATG 49 [58]
D/1_356R ATCCACCATCTATCTTCAGCTA

dmdA (E/2) E/2 F CATGTTCAGATCTGGGACGT 57 [58]
E/2 R AGCGGCACATACATGCACT

http://journals.im.ac.cn/actamicrocn
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35 AMIEFR ; 72 °CHEAH 10 min, PCR 73477 ¥y ik
A7 I R i L VK I VD I RIS IS 36 A T AR )
TR ) By A BR A w47 B A LT, 78
NCBI (48 h & #6454~ C. %1 DMSP & k5 %
LR B P g, 5y S 41T BLAST
I, LA E HA DMSP & a5 M e 1 i
RS S A TR DMSP A -5 A 3L A

2 ZERE54

2.1 EfEFEERL DMSP =8

M3t 20 M DMSP & % 4 # & S RE
(MBM+L-Met &3R5 7 i, mH LA
MBM+L-Met IRA 35575 13 Jf)H 79 DMSP #
JEH BT (>1.5 umol/L), Hidh 19 N R AE
i, PO IX AR SUAE Hotl (JRJZK) 1 .
MBM+L-Met A RN 7 & E IR
SRUEFV SRR TR FLG DL . g ROV277
2K E EIGEFE~E R DMSP ¥ i,
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RARFRIEN 13 S BRI TR R
KU VTR . WEAEEE L TR DU LR B XK AR
HoAr PG X K4 Hotl (JIEJZ/K) & S5 BB A=
i) DMSP ¥ i e 55, 4 45.6 pmol/L . W 4E AR EP
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28 16S rRNA SIS0, X 874 WRANH 7>
JET 417764424 H36F 748 157 Fh . ['TKF
(& 2A), 75 ](Proteobacteria, 557 k)
R IR, O JERE R (Firmicutes, 167 #E)
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Figure I DMSP concentration produced by flora in cold seep and hydrothermal field samples after enrichment.
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Figure 2 Culturable bacteria after enrichment incubation and isolation at different taxonomic levels. A: At
phylum level. B: At class level. C: At genus level (top 21 dominant genera).
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i 7% B IC 74 J& (Nesterenkonia) . 28 4461\ & Bk
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Figure 3 Diversity of culturable bacteria isolated from different culture media at different taxonomic levels.
A: At phylum level. B: At class level. C: Diversity at different taxonomic levels.
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Figure 4 Distribution and diversity of culturable bacteria in different samples from MBM+L-Met mixed medium.
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Figure 6 Distribution and diversity of culturable bacteria in different samples from MBM+DMSP mixed medium.
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&3 5EB MBM+L-Met ;R 5157 &1 DMSP & HAEER
Table 3 DMSP synthesis strains isolated from MBM+L-Met mixed medium

Strain source Strain number Species

DMSP synthesis activity (nmol) DMSP synthesis gene

ROV277 LXJ078 Thalassospira profundimaris 0.75 mmtNE4
(bottom water) LXJ079 Thalassospira profundimaris 0.55 mmtNE4!
QY01 (5055 cm) LXJ044 Sinomicrobium oceani 0.63

LXJ048 Idiomarina zobellii 0.57
Mussel (gill) LXJ091 Alteromonas tagae 0.42

LXJ093 Alteromonas tagae 0.30
ROV279 LXJ106 Vibrio chagasii 0.73
(water 5 m from bottom) LXJ108 Pseudooceanicola marinus ~ 8.23 dsyB!*”]

x4 SBEESHIET MBM+L-Met B 5157 EE DMSP & AEER
Table 4 DMSP synthesis strains isolated from HSLN MBM+L-Met mixed medium

Strain source Strain number Species

DMSP synthesis DMSP synthesis
activity (nmol) gene

Hotl (bottom water) LXJ035 Alteromonas macleodii 0.29
ROV279 (water 40 m from bottom) LXJ021 Thalassospira profundimaris 1.84 mmtNE4!
ROV277 (bottom water) LXJ1027 Thalassospira profundimaris 2.86 mmtNE+
ROV272 (5-6 cm) LXJ008 Thalassospira profundimaris 0.30 mmtNE+
ROV277 (810 cm) LXJ110 Idiomarina loihiensis 0.47
Shinkaia crosnieri (bristle) LXJ113 Pseudoalteromonas shioyasakiensis 0.41

LXJ117 Pseudooceanicola marinus 3.18 dsyB!*”]

DMSP [k A8 SR 22 A K, IFF
B R B I 22 (4 1K), TERIR XK IR
HIAH MG, A FLER 8 PR X R 1) DMSP
WEARASTE VS ST ROV277 (0-2 cm) DMSP
R Al 2 RE M s (14 A8 LR R B i 2
(16 ¥R)o ¥ SR NI XAS [RGB K A4 | TURRA) A
YIS DMSP AR 20 o 2R L 2 A AT AR
K2R, W RTUYI DMSP R # RIS FI%L
(49 R, T8 BR), FLUCRR RAKIR1T A
Filr, 24 BR) . BEEEAR(13 MR, 16 BR) . TR DL(6 M,
12 BR) . PR XIKARE® AFl, 10 HR)FIRR X TR
Y7 AFl, 8 BE) (B 7).

£ 148 tk DMSP FEMEAM B, 19 FRATE LT
SAfE AN IE 2 Fhig 12 DMSP =4 DMS
Fl MeSH, 127 #R{L R 11 24 fif 15427 4= DMS,
2 BRANAEE L i B B 482 7= 4= MeSH., A 3 1 24
fift i B DMSP B HRIETT 146 1k, iIZZ2 T
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e o M P B A2 B A DMSP OB RE(21 #E), %
HH VA SRR X 1Y DMSP [ A 20 14 7] R 3 253
1 ZAR IR AL A% DMSP, £ 146 £ DMSP %4f#
I, A 55 BRTE R, 774 DMS B BUR
i 0.10 nmol/h, HH L R4 28 #k . a-ZBTE 1A
10 KR, y-ATERED 10 Bk ZERIFFIRIZN 7 KR,
JE KV A AR R R R IR 2 (17 #R), %
B2 G BR AT 8 1T fE 278 R PP/ 5 DMSP i
B FERBE(EE 5). WIIF PCR Z5 3£, DMSP
REAf BRI RR AT 2 BR(ETR R ) & A dddD!, 2 4k
(Y R B 8 AN G R R AP R ) & A dddL™!, 5 #k
(BT E . AT 8 AU s B R R s ) & A
dddX™*¥, 3 k(i VR R IR R B ) & A
dmdA(C2)P", A6 F] dddP™ il dmdA (AT,
A2, B3, D1, E2)"", HApitkh R LI H
f) DMSP B ffSLR, W] B8 & A W8 A 1 B A
DMSP [fF LA
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Figure 7 Distribution and diversity of DMSP-degrading bacteria in different samples.
# 5 45EHE MBM+DMSP R&1EFER DMSP BREMAREES
Table 5 DMSP degradation strains isolated from MBM+DMSP mixed medium
Strain source Strain Species DMSP demethylation DMSP cleavage
number activity activity (nmol/h)
CTDO3 (bottom water) LXJ198 Hyphomonas oceanitis - 1.58
LXJ143 Pseudohoeflea suaedae - 1.57
LXJ144 Pseudomonas stutzeri - 1.27
LXJ145 Pseudohoeflea suaedae - 1.62
LXJ197 Saphylococcus cohnii - 0.12
LXJ199 Nesterenkonia halobia - 0.17
C1 (105-108 cm) LXJ231 Sulfitobacter pontiacus - 1.83
LXJ232 Sulfitobacter pontiacus - 1.83
ROV278 (bottom water) LXJ189 Glutamicibacter creatinolyticus - 1.35
LXJ190 Bacillus spizizenii - 1.21
LXJ268 Alcanivorax dieselolei - 1.89
LXJ269 Marinobacter nauticus - 0.20
Shinkaia crosnieri (male gonad) LXJ165 Marinobacter flavimaris + 1.82
LXJ166 Marinobacter flavimaris + 1.74
LXJ177 Glutamicibacter creatinolyticus - 0.15
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(8% 5)
Strain source Strain Species DMSP demethylation DMSP cleavage
number activity activity (nmol/h)
Mussel (visceral mass) LXJ194 Hyphomonas oceanitis - 1.67
LXJ155 Glutamicibacter creatinolyticus - 0.22
LXJ193 Glutamicibacter creatinolyticus - 0.13
ROV278 (6—8 cm) LXJ258 Glutamicibacter creatinolyticus - 0.39
LXJ260 Brachybacterium paraconglomeratum — 0.92
LXJ195 Glutamicibacter creatinolyticus - 0.18
ROV279 (6-8 cm) LXJ261 Saphylococcus equorum subsp. linens — 0.91
LXJ262 Saphylococcus cohnii - 0.52
RYSHW (bottom sediments) LXJ271 Shewanella xiamenensis + 0.90
LXJ270 Georgenia muralis - 0.12
LXJ273 Shewanella seohaensis - 0.20
CTDO3 (surface water) LXJ186 Micrococcus endophyticus - 0.12
CTDO3 (800 m water) LXJ200 Pseudohoeflea suaedae - 0.15
LXJ245 Exiguobacterium mexicanum - 0.11
Hotl (5 m water) LXJ205 Pseudohoeflea suaedae - 0.16
Hotl (1 000 m water) LXJ148 Pseudohoeflea suaedae - 0.30
LXJ149 Idiomarinaloihiensis - 0.14
QY01 (5-10 cm) LXJ134 Glutamicibacter creatinolyticus - 0.14
LXJ214 Micrococcus endophyticus - 0.15
LXJ215 Micrococcus luteus - 0.15
C2- (0—5 cm) LXJ136 Glutamicibacter creatinolyticus - 0.19
C2-(235-240 cm) LXJ182 Glutamicibacter creatinolyticus - 0.13
CI (0-3 cm) LXJ201 Paracoccus halotolerans - 0.22
LXJ202 Glutamicibacter creatinolyticus - 0.17
LXJ223 Kocuria palustris - 0.18
LXJ224 Halomonas meridiana - 0.19
C1 (5457 ¢cm) LXJ137 Glutamicibacter creatinolyticus - 0.18
ROV277 (0-2 cm) LXJ241 Saphylococcus equorum subsp. linens — 0.19
ROV278 (0-2 cm) LXJ251 Marinobacter nauticus - 0.13
LXJ253 Micrococcus luteus - 0.28
ROV279 (water 5 m from bottom) LXJ181 Micrococcus luteus - 0.15
Shinkaia crosnieri (bristle) LXJ170 Micrococcus endophyticus - 0.12
Shinkaia crosnieri (egg) LXJ159 Glutamicibacter creatinolyticus - 0.21
LXJ162 Saphylococcus equorum subsp. linens — 0.13
LXJ163 Kocuria rosea - 0.12
LXJ176 Glutamicibacter arilaitensis - 0.14
Mussel (gill) LXJ152 Glutamicibacter creatinolyticus - 0.12
Mussel (mantle) LXJ158 Glutamicibacter creatinolyticus - 0.24
Mussel (foot) LXJ156 Glutamicibacter creatinolyticus - 0.19
LXJ157 Glutamicibacter creatinolyticus - 0.22

DMSP cleavage rate over 0.10 nmol/h. DMSP lysed strains that can produce MeSH are indicated by “+”, and those cannot
produce MeSH are indicated by “—”.
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