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MEVE R R il B AR, PR R
3688 m, L 1 IR SR ARAY 719%H1AE P P L
TRBUY 909%™, MR UE MR R KL, MR
KA Y Bk 4 ) G 7= i — 2 22 4 B
VK R AE S B Ao 5 A X OB
[X (0-200 m). HJZ X (200-1000 m) . 2 X
(1000-4000 m) . %R P [X.(4000-6000 m) A R I [X.
(>6000 m)™, ¢ FEEALREE B, T, IR,
Vs R SR FR AT 25 5 SRR B X322 8 T e
M P REED, XA RBEERE LT
ZREE RN B AR 1 & R — A e T IR
YRGS R ) 2B AR VR A AL 6000 m T IH EE
T, DR IR 1 AR T B s 5 A v A K R
R ST RN A 2 2R G 1 Foe A X3

Th LY. 99 ¥ Vi T - 1 7 R B 40 A
By BT, X BB TR DR 3R E S5 IR 4 1y
(%9 11000 m). fH5EHRIE , B 9416 78 FLAZ I A
W Fe v 4 Bt K TR & A W AR AR Takuro %8 %%
IR HE R R DK %) A R TR R 7 4 R A TR THT
F YA JEEEB(0-10257 m)th . E AN[H], HLAEIRJZ K
K(>10000 m)P7ErE & RS MA Y, R
VYA (R 1T A S 5 006 b kR DG B D AL 22 AT, 3
U S GO W 0 e T AT e SR R TR R A
BLB = ARG PR T 8, A2 X B 2K AR
FF=A: POM By AL, il dn, BRIH oK 7
(Glaciecola) . i #4 B (Oceanicola) F1 i # &
(Oleibacter) i L & f K A HLIR AT, BLah,
— SRR 1) TR TR 2 L TR 5 T A TR AR AL T ET
DU ICHLR R R BB ), Liu 25 b & B R

R UK 1 MR TR H (Oceanospirillales) 2 T L3 i
I SR R SE IR A TR S AR A P e A A
B, VR IXAEAEAR = U i il R R 1 T
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7. 299 V) 0 A P A S PR 6 L A R 2 A
AR DR R A T B 52 PR TS R, X SRR ST
RAEMKAG T 16S rRNA Fk 5] 53 1 LA K 2 3 R 4
WP S AR FR R, TR HERA R 2 b DX A )
A e 5 A R T Ag

1 B 1 0] 15 3% J5 ¥k B8 7 T R K P 1% AR
AT I RERRE R GY , I ILAE R R 5 )
RESE DR A T BRI TT R AN o T RAE AR KR
il 40 D B i v oy B 5 R I AR 3
/b 1968 4=, Quigley %5 M T BV 4574774 10373 m
DU v 43 88 15 7% A 50 Bl 1 (Pseudomonas)
S (Aeromonas)™ ) 2, WS E TN IR
TUB R Ay B R 35 2 A g RN ™, X Se i Fh
P35 DR 4 5 92 S K P B SRR R AR TR DL, e Ak,
ZA A R I LA ATV UAR ) vh ) B SRR
WHA FE 2R, FEAR RS S (U0 = i
KT AR | 25 S (R SR ) 1 2k B — 102347
SR, 36400 F 15 HLL ANV ] B2 G W o
RELPIETIRRPIIAIE T, R4 — L5t N4
AR Z R R BT — S5 Bt A e A
Vg VR KA T AT 8 R K AR A W IR AT o
BRUST, = fE AN RS20 4% #Tw@ﬁf%ﬁ
Z R 3% 7 FAF) RV K AR A TR A
SRS B R R

AR5 DA HELIY 290 16 1) 1A 1D 3] 3 IS 2 R AR
T AR, R 8 R R R FRAE, ﬂmﬂﬁ
TR G i T b 8 A R A P S AT
TR SR, B BRI T S HIE
AR IR 16 AN TR R B 7K A B A W8 S R AE D 2 R
ORI, TR A T % Rk g 1 PR B8 o
AR DT IR o A5 S TR UK i A 9 B 425 40 S
HA AT RRIE AR BT B9 1 T BRI AL
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1 AR
11 HdhRESE

AT F 2015 4F 12 J1 78 5 B 44 63 74 1)
#iZk CTD (SBE19-CTD)R % 7 1> E L g AKAE it

REERMAFENER 1 PR, — 5 BALKREAE
4 °CfRAfr, MTHMWEMILGEEIR S &R,
J—wBAyKFER] 0.22 pm JEMETUE, B E M
jt/J\E‘JME%*ﬁiF fifi H1 30 kDa fLA= Y ] i
Z 48 PO b UK K He 4 100-400 £5, FF AT
WAL 0.22 pm FLAR L U8 B8 0 40 B P (BT SE
0.22-um i, 0.22-pm-passable bacterla)E@?%
KRt Ah, 4r5IEC 50 mL A KAE S YT 3
WeAGFEah, IMAZRIE N 2.5%H) % IR
[l 30 min J5, fRFFF-80 °C WkAH, HFJ5E
ESAOE TP/ 298

12 BRI R A

AL mL 3 R A Y AL KR 5 T )
TURARHE S, — B B 4Kt 3-5 1k, &
T 5+ 07 s
(atomic force microscope, AFM)MLLE; 75—

i S B Hu P00 i b AT A TR

%% (scanning electron microscope, SEM)WL%S.

X 8000 r/min B.» 2 min,

1.3 ¥EFEHE
ARG R 8 FhAS [R] 1 5% 37 FE X6 £ BL Y 4 73
WATRIR B AR A GBI T 0 B R 37 . 2 Rl RS

FIL(BM): Fkt 5 1% 2216E(BMB)FIFF: 30 1
2216E (BM30)}5 573k, 2 g MLARIE G 772 2L . 7F
% W -H 82 W55 3% 55 (Glucose-Mannose, GM)%E
filh_F- 23 S S AR 8 BBy (OXOID) 5 4k A= R IR &
YUWERAERKRE ). 4 FA PR E IS TR 530
PL 20 Fhiy WA AEIR (RO E, )5 4R (4=
T, EDE AR, DA (EZ, dE).

HEE(E 2, hE) & CEERR (T, H E)E Rk
BHATH S, 7P WP RE—E LRI s R A
(amino acids medium, AAM)54-fifi iz - 2 R 1%
F% %L (Taurine-Glycolic acid medium, TG)., ik}

FREEMTEANTC )y AR 2.

14 KAHERERS S Bk

141 HEHREF: 59 5 NEAL(MTOK .

MT1K . MT2K . MT4K 5 MTOK)AY o7 ¥ K RE i
FIFHJC TR K (ZE TR /K s I 3% 3 )Xo HAR U H
B2 107, 1071 10° 5, HX 100 pb A[RFERS
JERIRE A AR R, ] — UM TE R U A 48 40 ) Uk A
2 Bk 8 Rl ARSI b, AR IR B R
MW E 34 FAT, BT 10 °C M85+

x1 SBETWHEIRKRMALESR

Table 1. Information of sampling station from the Mariana Trench

Layer Station Depth/m Longitude/E Latitude/N Cultured pressure/MPa
Shallow layer ~ MTOK 2 142°28.183' 10°47.477' -

MT1K 991 142°28.900’ 11°09.648' 18.4

MT2K 1759 142°28.183' 10°47.477' 24.3
Deep layer MT4K 3699 142°28.000' 11°38.000' 32.8

MT5K 5367 142°28.000" 11°31.000’ 37.6

MT7K 7262 142°28.678' 11°22.516' 43.1

MT9K 8727 142°28.678' 11°22.516' 49.7

http://journals.im.ac.cn/actamicrocn
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Fz2 BEFENESSHE
Table 2. Ingredients and preparation procedures for culture media
Medium types Medium  Medium Medium ingredients
subtypes  name
Basic media BM BM5 1/5%2216E!
BM30 1/30x2216E
Organic GM GMY 0.2% Glucose+0.2% Mannose+0.2% NH;NO3;+0.234% K,HPO,+0.002% FeCl;+
carbon 0.005% Yeast extract
media GMV 0.2% Glucose+0.2% Mannose+0.2% NH,NO3;+0.234% K,HPO,+0.002% FeCl;+
Vitamin mix?4!
Organic AAM GMAA 0.2% Glucose+0.2% Mannose+0.2% Amino acid mix?41+0.234% K,HPO,+0.002%
carbon and FeCl;+0.005% Yeast extract
nitrogen AA 0.4% Amino acid mix+0.234% K,HPO,+0.002%FeCl;+0.005% Yeast extract
media TG TGY 0.2% Taurine+0.2% Glycolic acid+0.2% NH;NO5+0.234% K,HPO,4+0.002%
FeCl;+0.005% Yeast extract
TGV 0.2% Taurine+0.2% Glycolic acid+0.2% NH;NO3+0.234% K,HPO4+0.002%

FeCl;+Vitamin mix

*1/5%2216E and 1/30x2216E are diluted 10 times and 50 times in 2216E medium, respectively. All tested media were added 3%
sea salt (Sigma), adjusted pH 7.5-8.0 and then sterilized at 115 °C for 30 min.

142 IR EEES: 25 50 pL 4 JEAL
(MTOK ., MT1K. MT2K 5 MT4K)A Y] A i e 4i
FEdh, 4% 1% 4R i A %) BM5 Al BM30 ¥ 4
B BT R N 5 E RN R, BARE 3P
11, ¥ B T IRG A ME Y B4 T, 10 °C.
180 r/min X5 5% 30 d. F A2 B AW AR
BIGHEAT FIREEEERR R, 43 TR AT &2 2216E [ {4
B B BT 10 °C BEgRfa vl i@ Lt 0.22-um
MR E TR

143 EEMESES: 55 30 pb 7 MEE
(MTOK, MT1K, MT2K, MT4K, MT5K, MT7K
5 MTOK) A JEUAE K 53 0.22 pm 7K AR G, T
AZ| BMS5 WRE IR AT, iR e SR 7 (LR
5min. FAHRAE, H—PEJCH 194 2% (5 mL)
WA 2 mL ¥ 320 2 mL B A<, RIEHT
TR IE RO 2 . B A A SRR SR 2
AR Yy e R SR B CRF A L, )
KIEREMEEANFRESGEFE 1), SARE 31
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AT, 10 °C KR E Br % 30 d. 12 RS 5%
SRS, K IRAS RS R JZ 7 1 58 b i B R
WAy AT FIRBR R R, WA & 2216E [H1A
BFREE L, BT 10 °C BRI TS, A
Rl R TR T, MBS 1-4 . RIEE%E
eSS B RRIE, SRBCRFE M REE, T
2216E [ IR KE 57 5L b 3% 22 40 4k i kAT 43 B Al
b, ¥ AT 09 S T R A5 Hh A, B T -80 °C
KA IR AT
1.5 #H 16S rRNA EEEES5RELETWNH
i)z

A5 FH T Ml 40 R F PR 4 DNA $R G R & (A %%
5e, o EDFRECE RR L 4H . R NanoDrop fifl i
43966 (Thermo Fisher Scientific, 3% )&
DNA VB ] 4l . AFRHUA 20 TR DNA AR ,
FI @B 27F (5-AGAGTTTGATCCTGGC
TCAG-3)fl 1492R (5-TACGGTTACCTTGTTAC
GACTT-3), ¥4I 16S rRNA LA, PCR §
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SR RN 45 1F 2 I8 Du 281 7 121, PCR
W2 1% ML UK G485, KX BT
T A= R R R Rl AT AL RN T o BRAS 1Y
16S rRNA % [H @ 51l it EzBioCloud % #s %
(http:/iwww.ezbiocloud.net/) 5 45 =X B A% 32E 17 A1 121
PERORT, #E oy, FIF] MEGA 7 ¥k
4B (Neighbor-joining algorithm) k£ 44 16S
rRNA JE[H R Gk &/, JF M 34 EvolView
(http://www.evolgenius.info/evolview/) i#f — > 58 3%
FALIAER . BT TR AY 16S rRNA &K 741 F A%
£ GenBank i, k'S5 H MW674938-
MW675302.

2 HRAPAT

2.1 SETWHEEKEMEYESRE

AFM 5 SEM WL R WoR, AFRZNYIIn
Vv da e K R AEAE R AN, IFLABRE ST R A
FE(E 1-A-G), Hrh, RZ2HEKPHFERHEZ T
HoAd )27, 3 H A BAERE /Ny 200-500 nm,
PR Y (1 1-A), Rl e KR B i
Z(E 1-C), =H M ERETE A Y 2 R K
(& 1-D); 7 Sode AT Bt LA R B 25 1 A 16
X (A 1-B)., 78 MTIK, MT2K 5 MT4K #§
W R 2 R /NAS— A TR 267 (0.13-1.50 um), L)

b \'F |
1124 um
1 298 nm

MTOK 3

1. SETWNELKEMEYH AFM F1 SEM I 2R

Figure 1.

AFM (A-C) and SEM (D-K) images of aquatic bacterial cells from the Mariana Trench. A:

Particle-associated spherical bacteria; B: particle-associated rod-shaped bacteria; C, G: free-living spherical
bacteria; D: cell-associated spherical bacteria; E-F, H-K: free-living rod-shaped bacteria. A—-G: 0.2-um-passable

bacteria.

http://journals.im.ac.cn/actamicrocn
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A e sh iy A= 6 7 O B (B 1-E-G). MIETFI
MREES, JRAKEERMEZ AT E N T, HE
5K AR ) B A B A A T OURL B B R
(B 1-H-K), s fi K 280 A BUR T
] VR A i K 20 TR, B FR AT A T 5 LR /N A
FFH (<500 nm) (& 1-0), WA EWFoR e R o i
WA K R R E MRS B 8 1 2R
2.2 THE TN RT I SRK AR 4 R AR

B EE A 7 K2R R B 3
365 MR, HKET 3. 6 409, 12 MH
20 FF. 31 AN 56 ANFP. o, BT
(Proteobacteria) il & &7 4a X3, A5 341 #H
B AR (d7 B B AR R 93.4%) R 8 il T Y
o- 7% JE i 4 (Alphaproteobacteria) #1 y-75 1 [ 24
(Gammaproteobacteria) (& 2). HAthF) 55 ki sk
J& FHIFTF 1] (Bacteroidetes, 21 #R)F1JEREF 7]
(Firmicutes, 3 #k), 45l S B PR 5.8%F

0.8% (Kl 2-A). TEHNKF-, y-ABIEREML T 11 4

Bt 229 Bk, WMREHRZ (M ETERE 62.7%)
(I 2-B) o HOE o- B AN(13 J& 112 #k) 5 AT
T 44 (Flavobacteriia, 4 J& 18 #£), &3k
30.7%5 4.9%. HAh 3 MIEL RS 1ANE, A
XFEEB/NT 1%, Hrb, ZEHFFH 9 (Bacilli) 4
WA 3 #k, Balneolia 4K 2 #k, Wief4Epg4
(Cytophagia)#tid 1 th. fEJEAKY-, SR HME
(Alteromonas) i bk %k H i 2 (81 ¥k, /3@ T 4 &
BRREEYR), SRS EREN 21.8%
(E 3). WA BRAT 14 & (Sulfitobacter) Ky 25 — K ) 4
JB (71 tk), %8 TR A 0 o) B A 19.1%.
VAT 5 J& (Marinobacter) . 15 i 4 J& (Halomonas)
B8 5 5 1 5 il 14 J& (Pseudoalteromonas) [ #&
BRI R e 2R FL B S, AN 62 Rk (R
J&F 5 A Fh) . 41 #Rk(10 A~ 28 #R(3 W
Fio BEAk, /NETBETE JE (Rhodovulum) . 25 F TR

J& (Blastomonas) Fll - tH 4 [ J& (Zunongwangia) &
8 MBI E A 1R .

W Bacteroidetes @ Gammaproteobacteria [ Bacilli
O Proteobacteria [ Ailphaproteobacteria [ Balneolia
] Firmicutes O Flavobacteriia [ Cviophagia

B2 SEINGIMIEFRAKEARNDH
Figure 2. Distribution in different phyla (A) and classes (B) of cultivable aquatic bacteria from seawater
samples of the Mariana Trench.

actamicro@im.ac.cn
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Taxa
Alphaproteobacteria
® Gammaproteobacteria

Flavobacteriia
® Bacteroidetes

Bacilli
Balneola
Marinoscillum

Zunongwangia
Leeuwenhoekiella
Maribacter
Arenibacter

HE

Genera

Sulfitobacter
Sagittula
Salipiger
Roseovarius
Celeribacter
Pseudooceanicola
Rhodovulum
Paracoccus
Pelagibacterium
Ahrensia

Nisaea

— Blastomonas

L— Alterigipengyuania
Thalassospira

| S
0 6 12 18
Relative abundance

3. GETWEHAKKFRETARMEERMAIEFARBMFE

Figure 3.
Mariana Trench.

2.3 ATFEEFRET R K AR 0 SRR
AWEFE R 2 Rl B 3235 1% 6 R HLER AL
B A% L0 T BL 909 V8 K A v ) 0 D 2R AT
SYERETR, JLIRAT 262 MRAKAEANEE, KB T 34
P17 4B . GMAA R TR RIS I R AR i 2
M 53 #k(9 JB), HKSE BM5, GMV Hl AA KiF:
e, AR AT ¥R(7 J®). 37 #R(9 JE)FN 36 tk
9 J8) (K 4). HEHKF-, Bk o-BIEHHNE GMV
B AP A RZ, BB ENIEHAR 7 Fik
FRIE EER AR, HAE AA REFRIE E i
B, ik 75%. BM5 5 GMY 37 Sl /b 8 FF 1 4
M (B 4-A)o TEJRAKY, 228 BT e Y B Pk

Relative abundance of cultivable bacteria belonging to different genera isolated from seawaters of the

BH 2 (69 kk), HAE 8 Fhd 3 S vh #8045 5]
( 4-B). VG FRFT 1 & 15 ¥ FF 1 e TR Akt 3 7
8 Fhts R HL Ay A5 3], 1Ak 1R ECJE (Cobetia) |
) 3 & o 1 J& (Leeuwenhoekiella) 1z B HE 7% (4 1# g
(Roseovarius)ZH # & Ak 43 AN AE TGY ., BM30 #
TGY REFRMEP sy sfi 8], 78 4 PRI
(#2), 94 8. 10, 11 5 12 M@ A H IR
£ BM. GM. AAM 5 TG 3 sy is 57
(K 4-C). It4h, #£ BM5, GMV K GMAA £ 3%
Ferh ¥Rl 43 B3] 5 K ZREM TP AR, TR )Z
VKRR i TP R 4N T 32 EEAE BM30 B FR Sk rp 4y i S
#(40.5%) (& 4-D).
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1390

Yi Li etal. | Acta Microbiologica Sinica, 2021, 61(6)

(A) (B)
50k W Gammaproteobacteria 5

[0 Alphaproteobacteria
O Flavobacteriia

80' P

BM5
BM30
GMY
GMV

B Alteromonas

B Sulfitobacter
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Figure 4.

Diversity of aquatic bacteria isolated and cultured in 8 different media. A: at class level; B: at genus

level; C: venn diagram of differential genera; D: at different water layers.

2.4 AREIGEE KR AT B35 40 T8 2
WHFHRZBNEEZ, 25l st 6 8
37Fk. 9JE 70Kk, 8B 44 k. 6 ) 48tk 5@
63 HRAKAANEE (Kl 5-A). v-"8 T8 IH A4 B AE IR 2
AR AR B (MTAK 5 MTOK ; 29.4%) i 2
BT EREKIEMTOK, MT1K }2 MT2K; 13.8%)
(% 5-B). HZAHSZ, o-E T R 494 1 224 AT A
HRIZAKIR, Al 80.9%. FIrA B AT 1 4R 40 1 H
£ MTOK 5 MTIK F¢ 5 or 85 . TEJE K,
S5 1.5, 35 24N E Al B ZEHEUE MTOK
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MT1K, MT2K & MTOK eS8, 1 2 N8
£ 5 AR RLK A AR AT KB (E] 5-C) o 38 5 Lt 1
J& 40 B ARV T K R RS AR R B, A
60.9%3 11 7E 3 )2 g K i (18] 5-D); WA FRAT B &
A A AR IR 2 K AR 1 (95.4%) o HoAth )& ik
FF 0 & 40 08 76 3R J2 KR AN 27K AR (MTAK) [ 4H
X ERE AR R s T 88.9% 1 Eh AL A J 40 1A T AR
FERIZ AR F 43 B A5 5, 70.6% 0 15 58 K5 Bt 7
AP BARRZE MT2K FE S P or 890 Ak, e A
7 AT B (Maribacter, 11 kk) 4 B8 B Ak (L 7E
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(A)
80T —=— Genera 10
B Strains

18 4

260r .E
g 16 2
T a0t %
2 4%
= D
3 ]
Z20f 1, E
Z

MTOK MTIK MT2K MT4K MT9K 0

(D)

MTOK
MTIK
MT2K
MT4K
MT9K i
1 1 1 1 1 =l ]
0 20 40 60 80 100 0 20 40 60 80 100
Relative abundance/% Relative abundance/%
[ Gammaproteobacteria [_] Alphaproteobacieria W Alteromonas [£] Maribacter PseudooceanicolalZ Leeuwenhoekiclla
I:l Flavobacierii B Sulfitobacter B8 Salipiger W Ahrensia 1 Roseovarius
avebaciertia B Marinobacter P2 Psychrobacter 7] Arenibacter
[ Halomonas B8 Paracoccus [T Sagittula
B Pseudoalteromonas 88 Pelagibacterium|  Cobetia

& 5.
Figure 5.

DETNGEIRRRED BHKENEZ H1E
Diversity of aquatic bacteria isolated from different depths of the Mariana Trench. A: numbers and

kinds of isolates; B: venn diagram of differential genera; C: at class level; D: at genus level.

MTLK KR 5 iRk 202, 1M 10 Bk 575 3k 15 )8 (Sagittula)
I AR S 3 MRIZ AT & & (Pelagibacterium) 4
PR B AR ATE MTOK Hh 29458, BRI, TEEE A
IR EE KA, AT REFRANGE 0 £ B 5 Z PR A7
XS
2.5 TEREFENT 0.22-pm LU SR

AR VIR R GERT I 0.22 pm B Y
T B AV I K REEA TR AR, R FH R 0 R 43 B B
FEad 0.22-um 411 (0.22 um-passable bacteria), 3t
AT TO KRN, RIET 5 22 4N, Hp,
Sy 29, 11, 9 I 21 BREHTETE MTOK . MT1K
MT2K J& MTAK ¥ 385 7E1 K, TR H

IV FHAEURT T8 1T 40 1 20 ) o 23 5 R PR B9 90.09%6 A1
10.0%. TEJE/K Y-, ¥iER )& (Thalassospira). #h
LI TR SR T T e A TR R X T R R e, RO
SR TR T M S A TR e 4 T (1] 6-A) 0 X
SR IGIE) V2 /30 T4 AN 2K A (E] 6-B)
SR, —SfIGF A AR RIR K2 —E 1
FeE . BN, A I 4 MR JE (Nisaea) . Balneola,
Marinoscillum %5 7 4™ J& 20 b 25 AU AE R 2 K
SRR, M/NZLOP B & 5 b AT TR 4 T AL
MT4K FE S BR8], T 0k, ARRE 55
Loy 2R3 7 MOB AR A R R, AT S E A
BRI B AR A 16S rRNA R f5% 55 5 90 AR B
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Diversity of 0.22-um-passable bacteria at different depths of the Mariana Trench.
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Table 3. Potential novel taxa of aquatic bacteria in the Mariana Trench
Strains Closest species Similarity/% Accession number
MTO-11 Balneola alkaliphila CM41_14b" 98.58 EU008564
MTO-50 Ketobacter alkanivorans GI5" 98.43 KY303768
MT2-44 Alteromonas mediterranea DE" 98.34 CP001103
MT4-12 Oleibacter marinus DSM 249137 97.59 jgi.1096629
MT4-27 Rhodovulum iodosum N1" 96.30 Y15011
(A)
¥ Marinobacter
0 1 2 3 4 5 6 71 8
Abundance
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MTB-1 4 2 0 2 4 6
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= MTA9-3 ari ac{er . 504
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5 01
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7. SDETHEINMENAES MM
Figure 7. Diversity of piezotolerant bacteria at different depths of the Mariana Trench. A: phylogenetic tree; B:

abundance at genus level; C: the frequency of different genera in original or filtered seawaters.
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Diversity of culturable aquatic bacteria at different depths of the
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Abstract: [Objective] The Mariana Trench is the deepest site on earth with diverse extreme conditions (e.g.,
ultra-high hydrostatic pressure, low temperature and lack of light). It contains abundant microbial resources. The aim
of this study is to explore aquatic microbial morphological characteristics and to mine culturable bacterial resources
from different depths of the Mariana Trench. [Methods] Seawaters of seven depths (2-8727 m) from the Mariana
Trench were collected. Aquatic microbial morphological characteristics were observed by atomic force microscopy
and scanning electron microscopy. Combined with enrichment culture by using tangential flow system and high
pressure device, two kinds of conventional media (1/5%2216E and 1/30x2216E) and six kinds of selective media
(made up of combinations of organic carbon and nitrogen) were used for isolation and cultivation of aquatic bacteria.
[Results] Various aquatic bacteria with different sizes (130 nm-1.5 um) were found at different depths, dominated by
spherical or rod-shaped bacteria. Particle-associated bacteria were common in surface seawaters and free-living
bacteria were common in deep seawaters. Belonging to 3 phyla, 31 genera and 56 species, a total of 365 strains were
identified. Gammaproteobacteria dominated (accounting for 62.7% of the total isolates) and its relative abundance in
deep waters was higher than that in shallow waters. Alteromonas (21.8%) and Sulfitobacter (19.1%) were the most
abundant genera, dominated in shallow water samples. The diluted 2216E and amino acid medium were found to have
a better selectivity to Sulfitobacter. The selectivity of glucose-mannose medium (GM) or taurine-glycolic acid
medium (TG) to rare bacteria was better. Seven strains (five species) were potential novel bacteria. In addition, 70
0.22-um-passable strains (22 genera) and 33 piezotolerant strains (8 genera) were isolated, respectively. [Conclusion]
There were rich diversities of different trophic, 0.22-um-passable and piezotolerant bacteria and their morphologies at
different water depths of the Mariana Trench. This study provided unique resources of aquatic microorganisms to
investigate their trophic types, high-pressure adaptation mechanisms and biogeochemical roles in the Mariana Trench.

Keywords: the Mariana Trench, culturable aquatic bacteria, diversity, water column
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