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New culture approaches of marine microorganisms
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J& T4 JH 825 1] (Chloroflexi) , A= 1% 78 1 V£ B O 2 DU
T 24 R IR Z AL A R 57 B

4 HpfEH

FT T TR R A W TG R R ) b I L A R T B
R R A A B A BN 5 7 ) 4 AT AR R
BRE AN 2 R L 5 A TR A A BRI 22 57 TN
T 26780 B4 8 B2 50 O i M2 L. fEad KA 100
ZAF L TR 2R Bl 2R 00 A ™ W v o e 2l A
TR RS B AU R A LT Rl (AR, 3
AR AT 288k B X LU & 0 B9 B 9 vh o3
FUBHWIR T EORBOE U A 2 K R R T M
e PP 2RO BRI AW IR E 25 T AT &
FEFAL . BAR H AT T FA AR 100 i UE P Bk
B 3% ok AE AT 5 SR AR By AN % 20 B A N A R L R
— 5 PR L A W RE A Bl R BOp T 7 4R Bl
M T7 5 . FERL B8R 1 25 Bl 07 i b B A AR BRI
S AR B W R R T A A L OC AR R B T T

102 HFPERL /2009 4F /56 33 % /45 6 )



R LR
EVIEWS

AP PR IR P I OCBE . DRI L B R T A T
FEPE DT ik B W 580 % T S8 X — T . 2EAT IR A
CHERIR B o A K JR I 5 A W 15 97 SR 1 TR

1%

LR T AR A B {9 b 5 3k R AR S B

D 9 2 o Bl 2 O 4 T SR A

SE

[1]

[2]

[3]

[4]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

Jensen P R, Williams P G, Zeigler L., et al. Species-
specific secondary metabolite production in marine acti-
nomycetes of the genus Salinispora [J]. Appl Environ
Microbiol, 2007, 73: 1 146-1 152.

Pommier T, Canback B, Riemann L, et al. Global pat-
terns of diversity and community structure in marine
bacterioplankton [J]. Mol Ecol, 2007, 16 867-880 .
Keller M, Zengler K. Tapping into microbial diversity
[J]. Nature Reviews, 2004,2: 141-150.

RappéM S, Giovannoni S J. The uncultured microbial
majority [ J]. Annu Rev Microbiol, 2003, 57 369-394.
Kogure K, Simidu U, Taga N. A tentative direct mi-
croscopic method for counting living marine bacteria
[J]. Can J Microbiol, 1979, 25: 425-420.

Guan L L, Onuki H I, Kamino K. Bacterial growth
stimulation with exogenous siderophore and synthetic
N-acyl homoserine lactone autoinducers under iron-lim-
ited and low-nutrient conditions [J]. Appl Environ Mi-
crobiol, 2000, 66 2 797-2 803.

Guan L L, Kamino K. Bacterial response to sid-
erophore and quorum-sensing chemical signals in the
seawater microbial community [J]. BMC Microbiology,
2001, 1. 27.

Bruns A, Heribert C, JErg O. Cyclic AMP and acyl
homoserine lactones increase the cultivation efficiency of
heterotrophic bacteria from the central baltic sea [J].
Appl Environ Microbiol, 2002, 68: 3 978-3 987.

Swem L R, Swem D L., Wingreen N S, ez a/. Dedu-
cing receptor signaling parameters from in vivo analy-
sis: LuxN/AI-1 quorum sensing in Vibrio harveyi [J].
Cell, 2008,134: 461-473.

Schaefer A L, Greenberg E P, Oliver C M, et al. A
new class of homoserine lactone quorum-sensing sig-
nals [J]. Nature, 2008, 454 595-599.

Atlas R M. Principles of Microbiology [ M]. Bosten:
McGraw-Hill. 1995, 525-528.

Cavicchioli R , Ostrowski M, Fegatella F, et al. Life
under nutrient limitation in oligotrophic marine envi-
ronments: an eco/physiological perspective of Sphin-
gopyxis alaskensis (formerly Sphingomonas alasken-
sis) [J]. Microb Eco, 2003, 45 203-217.

R, R (M. F 5. P EEERF L
fiAt, 2007. 332-333.

Marine Sciences/Vol. 33,No. 6/2009

=

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Chr

PR, RIEER . B S, B R YT R 3R 0 O vk R
0t ()], WAEY 24, 2006, 46(3) . 504- 507.
Renesto P, Crapoulet N, Ogata H, et al. Genome-
based design of a cell-free culture medium for Troph-
eryma whipplei [J]. Lancet, 2003, 362 447-449.
Tyson G W, Chapman J, Hugenholtz P, et al/. Com-
munity structure and metabolism through reconstruc-
tion of microbial genomes from the environment [ ] ].
Nature, 2004, 428, 37-43.

Béja O, Aravind L, Koonin E V, et al. Bacterial rho-
dopsin: evidence for a new type of phototrophy in the
sea [ J]. Science, 2000, 289: 1 902-1 906.

Béja O, Spudich E N, Spudich J L, et al. Proteorho-
dopsin phototrophy in the ocean [J]. Nature, 2001,
411, 786-789.

Schwalbach M' S, Brown M, Fuhrman J A. Impact of
light on marine bacterioplankton community structure
[J]. Aquat Microb Ecol, 2005, 39 235-245.
Gomez-Consarnau L., Gonzdlez ] M., Goll-Liado, M,
etal. Light stimulates growth of proteorhodopsin-con-
taining marine Flavobacteria [J]. Nature, 2007, 445
210-213.

Bruns A, Niibel U, Cypionka H, et al. Effect of sig-
nal compounds and incubation conditions on the cultur-
ability of freshwater bacterioplankton [J]. Appl Envi-
ron Microbiol, 2003, 69: 1 980-1 989.

Kashef I K , Holmes D E , Reysenbach A L , et al.
Use of Fe(IID) as an electron acceptor to recover previ-
ously wuncultured hyperthermophiles; isolation and
characterization of Geothermobacterium ferrireducens
gen. nov., sp. Nov [J]. Appl Environ Microbiol,
2002, 68(4). 1 735-1 742.

EFHE, RAE. AR & BRI 8
AR L], A, 2006, 33(3): 77-81.
Stevenson B S, Eichorst S A, Wertz ] T, et al. New
strategies for cultivation and detection of previously
uncultured microbes [ J]. Appl Environ Microbiol,
2004, 70 4 748- 4 755.

Button D K, Schut F, Quang P, et al. Vialibity and i-
solation of marine bacteria by dilution culture: theory,
procedures, and initial results [J]. Appl Environ Mi-
crobiol, 1993, 59. 881-891.

Schut F, de Vries E J, Gottschal J C, et al. Isolation
of typical marine bacteria by dilution culture: growth,
maintenance, and characteristics of isolates under
laboratory conditions [J]. Appl Environ Microbiol,
1993, 59: 2 150-2 161.

Eilers H, Pernthaler J, Glockner F O, et a/. Cultur-
ability and in situ abundance of pelagic bacteria from
the North Sea [J]. Appl Environ Microbiol, 2000, 66 .
3 044-3 051.

103



EVIEWS

[28] Janssen P H, Yates P S, Grinton B E, et al. Im- [32] Kaeberlein T, Lewis K, Epstein S S. Isolating “un-
proved culturability of soil bacteria and isolation in cultivable ” microorganisms in pure culture in a simu-
pure culture of novel members of the divisions Ac- lated natural environment[]]. Science , 2002, 296
idobacteria , Actinobacteria, Proteobacteria, and Ver- 1127-1 129.
rucomicrobia [J]. Appl Environ Microbiol, 2002, 68 [33] Zengler K, Toledo G, Rappé M S, et al. Cultivating
2 391-2 396. the uncultured [J]. Proc Natl Acad Sci U S A, 2002,

[29] Connon S A, Giovannoni S J. High-throughput meth- 26 15 681-15 686.
ods for culturing microorganisms in very-low-nutrient [34] Gavrish E, Bollmann A, Epstein S, et al. A trap for
media yield diverse new marine isolates [ J]. Appl En- in situ cultivation of filamentous Actinobacteria [J]. J
viron Microbiol, 2002, 68: 3 878-3 885. Microbiol Methods, 2008, 72. 257-262.

[30] Rappé M'S, Connon S A, Vergin K L, et al. Cultiva- [35] Konneke M, Bernhard A E, de la Torre J R, et al.
tion of the ubiquitous SAR11 marine bacterioplankton Isolation of an autotrophic ammonia-oxidizing marine
clade [J]. Nature, 2002, 418. 630-633. archacon [ J]. Nature, 2005, 437, 543-546.

[31] Cho J C, Giovannoni S J. Cultivation and growth [36] Morris R M, Rappé M S, Urbach E , ez al. Prevalence
characteristics of a diverse group of oligotrophic ma- of the Chloroflexirelated SAR202 bacterioplankton clus-
rine Gamma proteobacteria [ J]. Appl Environ Micro- ter throughout the mesopelagic zone and deep ocean []].
biol, 2004, 70. 432-440. Appl Environ Microbiol, 2004, 70. 2 836-2 842.

R S 48 . 3R IZ30)

GEERIZFYZE 2009 £4FITRE

CUFPERL 22 )& i o R 22 BE 248 L v R RL 27 B W B0 52 9 3 0 Bk 2 R 8RR AR 2 AR P 30T 1 2 I A
SRBFAZ O AR R IXAE F AT I AR F IR AT LU DI R A = 90 bs IR %5 T30 E Bk @ik
TR S PR R T VR A S Ly S E B B R R B H WL B T o R A X R R A R
PEAF 7T AR LA S i 3E

FEPRNEA G Y G AT TG Y R O IR AR Y O TR B ) B VR T
BN TN TR S A R S I e Y IV 1y T T o N ol W 1 B e 11 111 A 17 G NS < NI B o L
g 2z AR B DL BT A 4 CR BRI 45,

AP HAALAEH 9 H AR K 16 F,96 T, B M 30 J6. &4F 1T 4 360. 00 JG. A FIE PN AR FF K AT
(ISSN1000-3096; CN37-1151/P; [H N HE &1t . 2-655; AN R T4 5 : M6666) . 4[4 Hulil Jm ¥l 1T/ . W
AR ALAL 5 S BERE AT G 2 U A R BN D B BRI B o MR R T e AN (o 25 AT B ) A P 4
T

RN YR AR At . (LR A EF BT 7 5 266071

35 ML H . 0532-82898755

Email: MS]@ms. qdio. ac. cn

104 WEPERF /2009 4F /55 33 %/ 45 6 1]



