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VUL 3 e st PR R ) = 2 VA |
BURCE B e . 2R & AR BRI, IR
HWEBEREMAESAE, B Y R ER T
IR A, AT AU RS, SRR EARILER
oy B A BRI, e 9 RS LA R R K
FE 3 AR A IS SRR o T IBORE IR X, A
ATh BNV 2 ¥ Vi v 23 1 4 SR R U E AL . B
UM RAEH R KR, B 55 35 % 5 5L 91
WAV BB B WA LT JE . 1976 4F, Morita
S5 N T B G4 1 3 TR A v 43 s R R
55— bk AR —— T R 5 L B (Pseudomonas
bathycetes), ZJi Takami Z3PI%t 5 B 4476 74
10897 m YL AE WA T or s 85537, KIA]
IR R TR E A B R AR B S
DL K Z2 i g A T (VB B I | B PR RIS Y T ZH A
Wl B HC P A A A ) 22 R M O AN TR B 05 08 45 T
— IEAFER, 2l 16S rRNA KE[A v E
S AR B 7 5 DR 2R AR O ) B
V. 298 v VR AN ) K 2 2 0 0 v 5 4 R AT T R
K, BRI FREORTCE R 1 A 1 09 A= BRAR
WA S DI RS . PIREFREORX T2 T
WAV B A FE A AL AT 3 SOA R A e
02 2% B AR ) b 3R AR S 4 26 b B9 A T Al B
Y, SR AT AR ) B IR T S R ) B S
filie SAT, REFEALGIEF RS A YA F
VEFEIR BT U E P R 1 1%, Y24 o BT
201t 3 T B TR R P IR T HRE AR SR AR AT, i
ZTEAR LR AT (N2 FiE R . ZFNRE .
AN TR SRAE TR 2 5 ) Xof ¥ Y 70 AR W T 2B ) ) R AL
IR R

— HSEFEAR N ER (dimethylsulphoniopropionate,

DMSP) J& 1 1 IR B8 12 430 A1 1 5 A 25 38 ik 4
F, e ER R E WA VU T2, 4R
PR 2.0 pgl'™, TEMETRBOG IR K& 5 AR
Fil. DMSP B VE R BRIE AR IR, Bk A 4 43 )
FH . DMSP Z4fif = A= ) — F BE 5 (dimethy] sulfide,
DMS) Mk, J& i A He Hh i 0 R I I A
75 LU DMS A 5 = B 3L 7 AR (dimethyl
sulfoxide, DMSOVH B4k, P& & e K<
REESEEIE L, NI HESE M2k it, ot
GOEDINEIRDE: ) 1F: 182 90 b NE L ER TN D)d sk SN ]
REAR LRI, IR E Ry, AR H Ve & AR
AR g e AR A U DMSP BRI 4R
ISR R RS, AN 2R SN Y 2 o
8 AEACAT, MPEMILZES . BRI B AR A
A=y T B fi% DMSP, {H S 32 4 1 4 /& DMSP
FEERMFmARY, B R IE 040 R DMSP
() E LR AR T P ek 1 gk 2202 Hidp
Jii FR 3344 o5 5 DMSP A= W R fift A e 1 70% 4847,
AR A DMSP [ fiff Az i R AR R A
(methanethiol, MeSH)™, 4 ff# %1% B X 5 DMSP
A WIREff B 30% 4547, {H DMSP 24/ = A=
R ER I A <R = SR DMS 7=k, i HA
BB AN E L HAT M AR W BT 9
DMSP [&ff i ZFEH R HIE , AR K 8
DMSP [t s S it 1B BY B ik

ASCHIR L 5 B[R] 00 5 95 ARG R R0 3 A
A B BE TR , X 5 B gyl S A ubi o iR
A T 4 253557, FET 16S rRNA LA
W e HLA 28y, ilE— D B Fe R A
W17 DMSP FEfEREJIIE . BIFFE 45 FKE A I B
TRIRA P 1) 2 Ao R B AR AR 0 Fc A O D52
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L AR A %
1.1 HBERRE

AW R DT FE S R B 2018 4F
O T HLY 45 78 745 b I b ER ) P R A L S A
W, BB SR MR . WAL BT A i {7
YRR 5 N ubf7(G18-1, G18-8, G18-9, ORHI-3
1 ORHI-9)#FATHE MR AR, i HAR(E B sk 1
Ji7R o
1.2 EHRE

AWFFER 5 PSR 55 35 5% H B 9016
WY SR M AT B35 9% 3 P ok
5 IR 3 2216E, R2A il TCBS ¥ 3735 (i
PERUE 2 ) G ZROPYRC W . B 2R K
(alkaline peptone water, AP)}5#5E. FREL AP (F
Bt A Y) 20 g, AR PR A% T 1000 mL 78
WK, 121 °C m KA 15 min, TCBS Wiz
FrAE: PRI TCBS BRE (5 B i AEY)) 74 g, &
BT 1000 mL 284K, L EEKE. 5
bh, ABFFER ] DMSP & E N 1 mmol/L 1
MBM (£:J 35 PSU)HRE 37 L2101 HL AV 45 74 UL
TR 5 3% 240 T 64T DMSP [ BE 1A
1.3 P RIEFR RS e aifh

43 IR S Al A TR AR iR 24 0.02 ¢ T
2mL EP &, JInA 1 mL JCR#AE FEER /K (0.85%,

W/VWER G, IRKARREE 107, 1072, 107 B
BB EE o BBCA [ B A0 32 R A A A B 150 wl, 1
TCHE A4 B Al &2 2216E . R2A il TCBS 15
Fdk b, WRIE R EERE 2 PT,
SAETF 4 °C. 16 °C F1 28 °C fHEREF=4 H it
FiEaE, SEFEENCE 1A H Wi, [sEE
IR PR TR, SR XA R X R 1
Bt RE IR U AN A4y B gk . FRER 0.05 g
TURWIRE S0 5 E T 50 mL AP 5532540 TCBS
Rz EFR A AT E B IEFR, BAD R R
SR REECE 2 AT, 09T 16 °C H1 28 °C
(G18-1 2}y 4 °C F 28 °C) F AT & £ 555, Ja L
B Al Ak 7 VR W ST

1.4 ZHE 16S rRNA ZEE W F X &

1.4.1 ZHFEZE4 DNA B 16S rRNA HH
FP 341 < R R ek 5 4l DA - S 05 1 PO A Al
DR 241 DNA $2H. {1 i@ H 5149 BSF (5'-AGA
GTTTGATCCTGGCTCAG-3")#1 B1510R (5-GGT
TACCTTGTTACGACTT-3)", LA 2 B 1) 41
DNA Jhitl, #E47 16S rRNA JELH Y14, PCR
PR RN 4515 B Du S5 kY
R 16S TRNA R A B il 14 4% i v D11 iy
BamH 1 Ml Hae NIHEAT XUEFY), BEHCHFT) R3S A
[ ) PCR "Wk 2 B R R BRI IR v i 47
PRI

x1. GEIWHEITADPUEMAERERFERRXERFR

Table 1. Sampling station and sample information
Station  Longitude Latitude Depth/m  Sample collection section Color and
texture
G18-1 150°01'54.911"  13°59'58.224" 6300 Sediment in the middle of the gravity column (143 cm) Tan slime
G18-9 150°25'54.501"  15°12'30.373" 5800 Sediment at the bottom of the gravity column (470 cm) Brown slime
G18-8 149°30'35.981"  17°44'59.269" 5381 Sediments on the surface of the gravity column (0 cm)  Yellow slime
ORHI1-3 148°44'37.054" 17°50'58.432" 5802 Sediments on the surface of the gravity column (0 cm)  Tan slime
ORHI1-9 148°46'18.822" 17°50'56.616" 5794 Sediment at the bottom of the gravity column (370 cm) Brown slime
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1.4.2  16S rRNA EE F5 LA 5 RGN
# . R Chromas B4 XJ Wl FF 15 31 9 DNA 14 5]
PEAT AR TG4, KT 219 16S rRNA J [H Fi i
JPal (K4 650 bp) 4 58 2= A Y b i &bl 4
EzBioCloud (http://www.ezbiocloud.net/) #f 77
BLAST [R5 5 41 Fe X (FE R IRFIE] 2020 4 9 1),
o 3] T A me A DL T B AH AL R O 1 HL 2
fi7o KA MAFFT version 7 (https://mafft.cbre.jp/
alignment/server/) . Gblocks Server (http://molevol.
cmima.csic.es/castresana/Gblocks_server.html) &
Mega-X 4[4%7% (Neighbor-joining algorithm)#4 g
ARG, HAM iTOL (https:/itol.embl.
de/login.cgi)iff — 2 5838 £ AL HEALM . o,
i B BRI 16S rRNA J¥41) 4% % GenBank
BRI, Hok5h MT974313. MT974314 LK
MWI111123-MW111266,
1.5 Htk DMSP BEf#AE S Il E

o i 18 UL AR W A M 1R AR T AL S 2 A T
5 mL 2216E IR IR I, £E 28 °C LI 170 t/min
PR IRY) 24 h ZBRIEIRM . SN 6e
I ODgoo 16, FITEH MBM BRI T8 {4 Uk
U 30, I MBM BEFRIEAG TR ODeoo {3
0.3, KL OD HEYHREL 1110 A
200 pL &4 44N 1 mmol/L DMSP () MBM £
FigLrp, T 28 °C LA 170 r/min 255 58E6HR % 1555
30 ho AR @S UE BN E SRR 7 R Y
DMS. XK A% f# DMSP 7=/ DMS Y1tk
Labrenzia aggregate LZB033Z R FHYEXT IR, AfE
% fi# DMSP Y [ ¥k Pelagibaca bermudensis
LZDO001 JgBAYEXT R, [RIN BT . A
J# >4 1 mmol/L DMSP ) MBM 1R & H5 35 Wl 45 1
X B BRIRR T DMSP (4 fi7 1 LI DMSP AR AE & Bik

fift i DMS I TR A5 DMSP ¥ 5 ) iR 6 &R
(R o 1T R AT 4 A o o ot R B R ik
DMSP HRifE i W 2k i A i DMS HIE (A2 1),
JEUE TR =279.29xDMS/P ) 5 1 ()

Hrp, R=0.9952. 4B K Bradford
PR E B AR TR B 3 AR R B RO
ZIASE R IFMEIZ (A 2), TR RN R IR
ODy00=2.659x 5 [ Jit ¢ B (mg/mL)+0.2948 (2)

H, R=0.9914, A F kM DMSP [/ GE
712X nmol DMS/(mg protein-h) A B4 £/ .

2 HRApAT

21 DRI HTIIRYAIERRFAEN L
e

ARSCXT h BLY N335 5 A sl 7 AT AR A AL
BT T AR R SR, AT 1057 MRAE
A 16S rRNA BLRN P45 SRR, X SE 40 o
JEF 4T, 749, 22 H. 428, 76 J&AI 170 B
AN AR W 1] (Proteobacteria, 815 BR) .
TR T 1] (Actinobacteria, 135 ¥k). JEBETHE ']
(Firmicutes, 70 ¥R)FIHLFFE ] (Bacteroidetes ,
37 ¥K), Al A B R AR 77.1% ., 12.8%.,
6.6%AM 3.5%. AW ITEEH -2 W H
a- % JB g1
(Alphaproteobacteria) 4 B (Kl 1), TE N K-,
y-ETE A (649 HR) i da XL, o5 SRR
61.4%; HKN o HA(159 ks 15.0%). JEk
W #M(Actinobacteria, 135 tk; 12.8%). ZFEFTFIEN
(Bacilli, 70 #%; 6.6%)FEH 1 44 (Flavobacteriia,
267K 52.5%); 73 7 24, WA 4k T AN (Cytophagia)
VAL 11 kR, B-ZEIE B 4 (Betaproteobacteria){l

(Gammaproteobacteria) #
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B 7 Mo Hr, - BIEFEN6 JR). BB
M8 JE). MR MNQ22 &), FHFFEN14 JE)
MBEFF RN (4 BV S ZFAREE, m p-2E
FNFIRLT AL WA 148 . TEJR K, p-2TE
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WK T 4 Fh 63 PRid. HAth—2L)E, R+
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Fei 1 Pk. DL EWRSE 45 R SR B ) B 9 A TR
Yrrl B R R A R 2R 1, 2).

(ATXK01000033)

= = ~ -
F S §
T 2 i &/
[ = =
z 3 ¥ 38 § ¢ 3 f b
3 ¥ 3 E 8 £ & > &
= = ¥ - N g o
2 3 2 E s § J & 5 f &
) % % & 3 3 2 & o O g & o3 e@@
%%q’ %% 0 0% % 0% 3.8 5 & §48 4 ¢ &
5 = £ - ] 5 §
WA R Nl T S e
G, % A A TEEE TSR I F PN &
% %, %, 2% 0B 3Z2LRESE Egsgé’ S 4 o5 N
”'4,4 % (.%5 %25 % ‘Acg S &S SeX o & d”_t\ @e‘?’
@ - IS eSPSES Sl ey &
S @ ;;55 S38 éf.;f’ Cn & & 5
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1 U fte i " .
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pseudo™ e \‘\15’1\\ et SR8, Myt 201
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PN R SSCRIC NN 67,
a N CEBE DT 0y Y7y % 08 T H 9
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S\ SRS IR NN N
& P& $ESLTN2NTN 50 %Y 7,
! $ 3 27 29 &
O 2282923392259 @, 4
0 U 5333232333837 & o O
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& o N SREREBLRSE G 2, %, %
,,y"@,ff $33838%° % 20N, R 7
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< S T = 2 3 v S /]
& g 8 % 2 %g, 2 2
¥ : 3 L% b %
g g L % oz °
§ 3 8 > 37
g B 2
= A
. — B .
Tree scale: 0.1 .Betaproteobacterm
[ A4iphaproteobacteria

|:| Gammaproteobacteria

Bl SETHEGINRYEREIIIERFFRAESSEERNARRZLERN
Neighbor-joining phylogenetic tree of Proteobacteria cultivable heterotrophic bacteria isolated from
sediments of the Mariana Trench and their closest relatives based on 16S rRNA gene sequences. The serial number

in parentheses denotes the GenBank accession number of the strain. The nucleotide substitution rate was 0.1.

Figure 1.
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Tree scale: 0.1————
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KoK A 01000002)
Bacie "'mu‘rﬁn s (RO

‘Ogeanch? 1262)

ommam“m; vmn ;mms CL-MP287(DQ386635)
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Metabaciltus hatosaccharovorans E33T (HQ433447)
SRHEES (MW111192)

LRH7g3 i ByW2pr (EF11.
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Fiosar MW 45827
%ﬁs oo i208) N9g265
LS 1105,

. Actinobacteria
I:I Firmicutes

. Bacteroidetes

B2 SEINEDPAIRIFTEREFATSSERARNRELEN
Figure 2. Neighbor-joining phylogenetic tree of representative cultivable heterotrophic bacteria isolated from
sediments of the Mariana Trench and their closest relatives based on 16S rRNA gene sequences. The serial number
in parentheses denotes the GenBank accession number of the strain. The nucleotide substitution rate was 0.1.

22 ARIBREIRY PR R RAE S
TEMHE RIS [ BORE DR BE , AT 5 52 4 B 1Y
ZHEMAENHEZESR . NRETTEPIO0 cm)FITE
JZUURYI (143470 cm)™f 050 73 B 5557 556 Bk
501 BRATA . 72T 1K, IR RZIIH
Py 503 B PR Y LE 1) (89.4%) iy T IR )= DT
(63.5%). S, LT TR FERE

P I VAR TR 2 ORR A (AR = B s T 3R 2 (B 3-A),
FEAKY-, p-ZE T TR AN 2 1 VA LR ) Hh e T 1Y
—2%, HAEREL)Z(82.9%) 5 TIHRZ(B7.5%).
VIR DLFR ) AT 35 F 2 A R 56 — RAL S/ o2
TE TR AN TE TR Z (25%) 1) He i) 5 T 222 (6.1%) . [H]
B, R TR ZE AT B R 2 L3 e TR )2 .
FREREN . WELTHE DR N AN B8 T8 T N AE VR T TR
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RV, X 3 FRBEERE HO B = (18] 3-B).
TR /K-, DUBIYIIRZ (62 J&) i1 I 4 R 22 A 1k

BT U RIZA4S JB) . VIRYRF & mE
B T e (182 A , FLAE DU W 3 2 FH TR 2 i AT
FEHRE R, HERZQ2.7%)E THEZE11.2%).
DURPI S 25 RS & LM JE (115 #%) i
FERJE (87 #K) . RIEFIR R (84 #k) LA K A28 il
PR (49 ¥R RIZMXT FEEE R, Hd, B
IR R ICE 8 BRIETTRR IR Z 93 3 . £1BRTA
J& (Rhodococcus) K FER =45 40 8, AU JLPE

(A) 100 B)
80t
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° m Actinobacteria
%D 60 t m Firmicutes
g Bacteroidetes
3 Proteobacteria
S 40t
A
20 +
Surface layer Deep layer
C
© 100 .
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I u Others
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20+ u Cytobacillus
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Surface layer Deep layer
A 3.
Figure 3.

HERIZW 3. A GLAFHIE (Albirhodobacter)
N I 50 5 I (Brevundimonas ) (X TE R )2 95 77 55
2, 5ZHMI, A LIKEE (Shewanella){AETTF
WRZ W B E(K 3-C).
2.3 ARFBFREFGWRIFUME SN
AWF5E R 2216E. R2A Fl1 TCBS 3 Ffi At
RiFEHE K TCBS WM AP 2 Rl SR S5 50T
FL 9 ¥ VR O AR A i e Y S R A R A
Bi3% . N 2216E H3R15 621 FRANTE(7 44), M R2A
345 189 B (5 20), N TCBS “E-AR 315 59 B (4 40),

e
/\[%

100 -

80+ Class

" Actinobacteria

5 Alphaproteobacteria
Bacilli
Betaproteobacteria

® Cytophagia

= Flavobacteriia

B Gammaproteobacteria

60 |

40 |

Percentage/%

20 -

Surface layer

Deep layer

Staphylococcus
Microbacterium
Albirhodobacter

m Joostella
Micrococcus

® Alcanivorax

u Bacillus

® Brevundimonas

® Algoriphagus
Aurantimonas

= Erythrobacter

u Salinibacterium
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DETWHEIFTRREDBHFFAE D HF1E

Diversity of heterotrophic bacteria isolated from different depths of sediments of the Mariana Trench.

A: at phylum level; B: at class level; C: at genus level (top 26 dominant genera).
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M TCBS W7 & S IR AR 65 h(4 49), )\ AP
Br IR BEARAT 123 BR(5 4) (&1 4) ET /K-, 2216E
R2A J¢ AP B3R BEBIPAR AL AT . AT
JERETE TR 4 DT TRAEY), i TCBS
-z % TCBS PR 15 3% S/ D R TR T T 4008 . A8
BT THE 5 Fis g3t B HA XL, HAE R2A
Il . JEBERTTTE 2216E Al R2A | L4
BAK, AN 3 PGSR B s o T T
1E AP i F 5L Lo i fie = (1 4-A) o TEKF-, X
2216E MBS IR I 7 NI B RE, R2A KiFR ki
> BRI TR N IR LT LR NI R Bk, TCBS Pl
FR 1 F5 FE B /D B AT R N R LR e TR 40, 7
AP FiFRIEhihZ BT AR B AT IR 2 . [F]AR
W1 —FE, TR HAAAE 5 FhREFRIL AR 5 4
PR, fE R2A FArA50Y H il iR 55 (&1 4-B).

I RBFFE L3 B R R 101 BRI AR B 7025
JE(16S rRNA JEF AR ALTF 98.65%) (Kl 5). F
Hi, 2216E H4r B 59 BRIBFEBT R OT, )R
T 22 DR, BEUHTAAR N 9.5%; R2A Hr 8

Y Y

80% 91% 76%

(]“G 'I ‘

TCBS broth (65)

2216E (621) R2A (189) TCBS (59)

& 4.
Figure 4.

e bk, BT 4, BERBTFIER 3.2%;
TCBS VA srEih 7 vk, 28T 6 MFh, BEfl
BIRIERN 11.9%; TCBS WimkiFRH 4 ¥k, )8
T2 DR, BERUHTFRN 6.2%; AP REFRFAER:
FeHh 25 8k, v JE T 12 ANFh, BB R R s,
ik 20.3%.
2.4 ARENREREFRIRG TR E SR
ABFFERIH 4 °C. 16 °C F1 28 °C 3 AN FEXF
L B G ORI A Wk A 7 A 5 35 97 . 4 °C
AT PR 174 BR(S ), 16 °C K15 348 £k (5 H),
28 °C 3R1F 535 %R(7 4) (181 6).4 °C .16 °C #1128 °C
3 AN FRIREEARRE A B SR IR RS
N 7% S BTN g e P (AR DO R AT
M FEME B AF, 4 °C 0 BAs B R TE BT R AL
iSRRI 94.83%. WA BE IR BE R THE , B TE
TTH NI, AH I, %m0 A X R AT ]
PR DA 1) 0 R B D 1T ) e R o 5 (11 6-A) o 7E 2
K, AUAE 28 °C 4R BINELF e N A g8

W Actinobacteria
W Bacteroidetes
57% 53% m Firmicutes
Proteobacteria

m Actinobacteria
W Alphaproteobacteria

" Bacilli
Betaproteobacteria

B Cytophagia
W Flavobacteriia

B Gammaproteobacteria
AP (123)

SHAREFENSEEANSHFAES H1H

Diversity of heterotrophic bacteria isolated and cultured in 5 different media. A: at phylum level; B:

at class level. The number in brackets represents the number of isolates.
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*2. LSETHEHNRY DMSP EREKESR

Table 2. Data of DMSP degradation strains isolated from sediments of the Mariana Trench
Strain DMSP-dependent DMS DMSP-dependent
number Closest relatives Class production activity/ MeSH production
[nmol DMS/(mg protein-h)] activity

RHS815 Aeromicrobium endophyticum Actinobacteria 0.1487 -
RH830 Agrococcus lahaulensis Actinobacteria 0.9266 +
LRH860 Brachybacterium paraconglomeratum Actinobacteria 0.0384 +
LRH457 Janibacter melonis Actinobacteria 1.0512 +
LRH592 Kocuria rosea Actinobacteria 0.8552 +
LYUO058 Microbacterium luteolum Actinobacteria 1.1312 +
LRH197-2 Micrococcus flavus Actinobacteria 0.5987 -
LRH888 Micrococcus luteus Actinobacteria 0.5589 +
LRHS801 Micrococcus endophyticus Actinobacteria 4.7405 -
LRH564 Mycetocola manganoxydans Actinobacteria 1.6238 +
LRH790 Mycolicibacterium iranicum Actinobacteria 0.7358 +
LRH862* Nocardioides pyridinolyticus Actinobacteria 3.3971 +
LRH369 Rhodococcus qingshengii Actinobacteria 0.8744 +
LYUO017 Albirhodobacter confluentis Alphaproteobacteria 0.3037 +
LYUO010 Cereibacter changlensis Alphaproteobacteria 0.2608 +
LRH807 Devosia limi Alphaproteobacteria 0.3254 +
LYUO11 Devosia indica Alphaproteobacteria 0.1023 +
LYU234 Limimaricola soesokkakensis Alphaproteobacteria 0.6118 -
LYU901 Limimaricola variabilis Alphaproteobacteria 2.9658 +
LYUO026 Rhizobium marinum Alphaproteobacteria 0.1427 -
LRHS824 Stappia indica Alphaproteobacteria 0.1786 +
LRH843* Bacillus subtilis Bacilli 0.2062 +
LRH684* Bacillus kokeshiiformis Bacilli 0.2765 +
LRH917 Oceanobacillus kimchii Bacilli 70.0627 +
LRHS595 Staphylococcus cohnii Bacilli 0.5124 +
LRH588 Staphylococcus sciuri Bacilli 0.8993 +
LYUO025 Achromobacter deleyi Betaproteobacteria 0.2957 -
LRH264-2*  Salegentibacter mishustinae Flavobacteriia 0.5316 +
LRH348 Acinetobacter Iwolffii Gammaproteobacteria  0.4377 +
LYUO095 Alishewanella jeotgali Gammaproteobacteria  0.1924 +
LYUS16 Halomonas axialensis Gammaproteobacteria  0.0940 +
LRH186-1 Halomonas piezotolerans Gammaproteobacteria  0.0453 +
(5%%)
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(8% 2)
LRH379 Halomonas titanicae Gammaproteobacteria  1.3626 +
LYU159 Idiomarina piscisalsi Gammaproteobacteria  0.6330 +
LRH371 Idiomarina loihiensis Gammaproteobacteria  1.0756 +
LRHI191 Marinobacter shengliensis Gammaproteobacteria  0.2165 +
LRH190 Marinobacter hydrocarbonoclasticus Gammaproteobacteria  0.1634 +
LYU149 Marinobacter vinifirmus Gammaproteobacteria  1.0701 +
LRH353* Marinobacter bryozoorum Gammaproteobacteria  1.1223 +
LRH224 Marinobacter gudaonensis Gammaproteobacteria  1.1470 +
LYU105 Marinobacter adhaerens Gammaproteobacteria  12.2126 +
LYU392 Idiomarina andamanensis Gammaproteobacteria  0.9607 +
LRH460 Pseudidiomarina donghaiensis Gammaproteobacteria  0.6073 +
LRH582 Pseudomonas lactis Gammaproteobacteria  0.1545 +
LRH236-3*  Pseudomonas oleovorans Gammaproteobacteria  0.7429 +
LYU337 Pseudomonas songnenensis Gammaproteobacteria  0.3957 +
LYUO034 Pseudomonas alloputida Gammaproteobacteria  0.3265 +
LRH758 Pseudomonas alcaliphila Gammaproteobacteria  0.2682 +
LRH456 Pseudomonas zhaodongensis Gammaproteobacteria  1.4540 +
LRH330 Pseudomonas juntendi Gammaproteobacteria  1.5264 +
LRH708 Shewanella algae Gammaproteobacteria  11.1510 +
LRH819 Stenotrophomonas pavanii Gammaproteobacteria  0.1737 +
LZB033 Labrenzia aggregata Alphaproteobacteria 9.2934 -

DMSP lysed strains that can produce MeSH are indicated by “+”, and MeSH cannot be produced by “—". Strains numbers with *
represent potential novel taxa of bacteria.

(Oceanobacillus) . & J& (Rhizobium) . 3 i

Achromobacter . Acinetobacter . Agrococcus .
K = 1 Eok S
Alishewanella . Cereibacter . Janibacter . Kocuria . RIGTIRIIA F = IR AR, X

Mpycetocola . Mycolicibacterium . Salegentibacter . HEWIAE A T PR A A DR IR R LAY R
Stappia F Stenotrophomonas £ 1 ¥RGE 2), AN, T Eﬁﬁﬁi%%ﬁ%(ﬁn 16S rRNA K [H] 5y i 15l Fy
{E% 52 bk DMSP Wb 6 Bowselgisords  MURIRALS) B2 BT TR S UL Y
LT ZREPE A AE AU BT 5T, 15%5‘7%/\7%53%
[G] N} 7E 07 56 DMSP MA@ it B vb, R Biassy AR W A A i RE AR R Dl BE 47 SR 5 2 % HL kAT 4
T PR A PTG S B O GR AR B % DMSP ek BESREESE. ASERRON ) B A DR ?f”ﬁli%
MeSH. A3 it MR A2 FF A DMSP R RRIETT b7 TR B R AR, Pr s Y 2 3R 4
52 Bk, HAA 46 MRtun] DUE S I LR AR RE AR TRAE — 8RR B b SR T B 4099 78 B A
DMSP 4: i, MeSH (3 2). TN
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hydrostatic pressure, low temperature and lack of light and contains unique microbial resources.
Dimethylsulfoniopropionate (DMSP) is one of the marine’s most abundant organosulfur molecules. Marine
heterotrophic microorganisms can cleave DMSP and release “cooling gas” dimethyl sulfide (DMS), which plays an
important role in driving global sulfur cycling and regulating global climate change. The heterotrophic bacteria
from sediments of the Mariana Trench were isolated and identified and their ability to degrade DMSP was studied.
Our study provides unique microbial resources for elucidating the life process of abyssal microorganisms.
[Methods] Our study collected the sediments from five stations of the Mariana Trench as subject, using three kinds
of conventional heterotrophic bacteria culture media (2216E, R2A and TCBS) and two kinds of heterotrophic
bacteria enrichment culture media (TCBS broth and alkaline peptone water) for isolation and cultivation of bacteria
at 4 °C, 16 °C and 28 °C, respectively. [Results] A total of 1057 strains were isolated and identified. And these
isolates belonged to four phyla, seven classes and 76 genera. Gammaproteobacteria was the most abundant class,
accounting for 61.4% of the total isolates. Pseudomonas and Halomonas were the most abundant genera;
Proteobacteria was dominated in samples of all layers of sediments. The relative abundance of deep layer of
Firmicutes was higher than that of the surface layer; The alkaline peptone water (AP) medium were found to have a
better selectivity to Actinobacteria, and the TCBS broth medium were found to have a better selectivity to Bacilli;
101 strains were potential novel taxa of bacteria; In this study, the ability to degrade DMSP of 134 representative
heterotrophic bacteria were tested, and 52 strains were found to have the ability to cleave DMSP and release DMS,
accounting for 38.8% of the tested strains. [Conclusion] These results indicate that there is a high diversity of
culturable bacteria and strains that have the ability to degrade DMSP from sediments of the Mariana Trench. Our
research provides valuable microbial resources for further research on the life process of abyssal microorganisms.

Keywords: the Mariana Trench, cultivable heterotrophic bacteria, diversity, dimethylsulfoniopropionate (DMSP)

degradation

(R RBET)

RERde, PESEERFHIL, HEASH, TEAERANEBEFHR(CEEEMAEDY
WA Wb IRALF AR R . 0 B R R BB LR R A0 B R R R
KRRBRIFLE), IHERAARAFALELAE . BRELMLITRAD . ALHE RS
EEREFSRRE . ABIRAMEH E Nature Microbiology Nature Communications. The
ISME  Journal . Microbiome . Environmental Microbiology. Applied and Environmental
:memmy#ﬂﬂ%%ﬁizﬁsa B3, E% CGEFMAEMFY (2016 55 2R, #
B RAL).

actamicro@im.ac.cn



