EEHB T ERENARER

Bk @
R EVIEWS

Research progresses of marine roseophage

Bl KAWD, BT

(1. , 361021; 2. 361021; 3.
361005)
RES %S Q939.48 XHEkFRIRAD: A X E %S 1000-3096(2013)12-0112-06
(Roseobacter)
- = ( )
[11]
259113 0
[11-13]
[4-5]
CO
— (DMS),
[L6]
1 BERENAEAEEH G
L/,
) WEERMW
[4, 8-9] 4X1030 [14],
( 10~10° /mL) ( 10°
/mL ) 1 [15-16]
D)
40
: 2012-05-23; : 2012-10-23
[10] : (41006087);
(201305027); (2010301261);
(3502220132014);
(MELRS1206)
(1986-), , :
1 13799774612, E-mail: zhuozhen@iue.ac.cn;
, E-mail: jwlsbch@163.com
112 /2013 |/ 37 | 12



R HREER
EVIEWS

[17-18]

; (2

[19]

[20].

; (3

[21-23]

SIo1 ,

, (1989 )
sio1 5

97%,

2.2 HBRATH RALHE OChll4 (Roseobac-

2 EHAFERFHAIAR

ter denitrificans OCh114) 5 3 = # 4k

(AAPB)
! [25-26]
OChl14
! ! [27-28]
[29]
Zhang BY OCh114
' RDIL®L( 1-D), DNA 60 Kb,
( 60 nm),
( 170 nm 9 nm),
Rohwer % 2000 , 80 min,
SI067 _ SI01( ( Burstsize) 230 ,
1-A 1-B 1-C), DNA )
39906-bp DNA , 30 / 3],
, DNA ( DNA )
)] RDJL®1 12 )
T3 T7 DNA ,
, SI01 (30]
T3 717 , ,
RNA , .
[30] ,
[20]
10 , )
, 2009 ,
Angly 24 , Huang [4
4 S106 RDJL®1

Marine Sciences / Vol. 37, No. 12/ 2013

113



EVIEWS

OCh114 M1,

70 nm) ( 26 nm),
) , , 70 kb
; DNA , 2h
3h, ,
350 1500
( ) K12
' N4 N4 ,
, N4 ,
, , DSS3®2 EE36@1 85%
(311 N4 , DSS3d2
EE36®1 N4-like DNA
Zhang [ , DNA DNA DNA
(atomic force microscopy, AFM) , gp43
OChl14 26 N4-like
RDJL®1 , N4 DNA
) 100
, , virion-encapsidated RNA
, 20 , (VRNAP) , DSS3®2 EE36d1
2D-PAGE , N4
91 , [36) 40
30 min 80 min , N4 BT N4-like ,
, N4-like =
RDJL®1 N4-like , DSS3®2 EE36d1
’ ’ [35]
2.3 Silicibacter pomeroyi DSS-3 #= I FLEL 0
3k 47 8 (Sulfitobacter sp.)EE-36 5 f =& g :
LIRS |
S. pomeroyi DSS-3 EE-36
, S. pomeroyi DSS-3
' [34]
1
EE-36 , A. RDILOL , 100nmB%; B, DSS302
(Roseobase: http:// ' 100nm®*; C. EE3601 :
www.roseobase.org/) 100nm®*!; D E. Rosephage SI101 1% , 2%
Zhao 1] (2. F, Rosephage SI01 " 2% (201,
G. Rosephage @1 , 100 nm
S.pomeroyi DSS-3 EE-36
DSS302( 1-E) EE3601( 1-F) Zhang P
: 20 ( S. Pomeroyi DSS-3 D1

114 /2013 [/ 37 | 12



R gk @
EVIEWS

1-G) D1 , . ,
( 70 nm) ( 142 nm), kb DNA
DNA 63.5 kb , , :
M1, M1 N4-like GTA-like ,
, 4
M1 ,
M1 4
24 GTAEZBAKMAHE RHETHLA ( )
(Gene transfer agent, GTA)
, (Rhodobacter) '
GTA , 14.5 kb
[39]
GTA ,
[40-41] , ! DNA
Huang ™2
OCh114 RDJL®1 ’
, (proteobacteria)  GTA ’
RDJLD1 4
(Rhodobacter capsulatus) GTA(RCGTA) ' '
[43-44] RCGTA-like
77 RcGTA-like
, RcGTA-like No.12-15
RcGTA-like
RcGTA-like '
) GTA
Lang 4! RcGTA-like
DNA [1] Wagner-Ddobler 1, Biebl H. Environmental biology of
, RcGTA , the marine Roseobacter lineage[J]. Annual Review of

Microbiology, 2006, 60: 255-280.
[2] Selje N, Simon M, Brinkhoff T. A newly discovered
Roseobacter cluster in temperate and polar oceans[J].

, Nature, 2004, 427(6973): 445-448.
[3] Suzuki M T, Preston C M, Chavez F P, et al. Quantita-

Marine Sciences / Vol. 37, No. 12 / 2013 115



[4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

116

R

tive mapping of bacterioplankton populations in sea-
water: field tests across an upwelling plume in Mon-
terey Bay[J]. Aquatic Microbial Ecology, 2001, 24(2):
117-127.

Gonzalez J M, Simo R, Massana R, et al. Bacterial
community structure associated with a dimethylsulfo-

niopropionate-producing North Atlantic algal bloom[J].

HRERE
EVIEWS

Applied and Environmental Microbiology, 2000, 66(10):

4237-4246.

Inagaki F, Suzuki M, Takai K, et al. Microbial commu-
nities associated with geological horizons in coastal
subseafloor sediments from the Sea of Okhotsk[J]. Ap-
plied and Environmental Microbiology, 2003, 69(12):
7224-7235.

Moran M A, Gonzélez J M, Kiene R P. Linking a bac-
terial taxon to sulfur cycling in the sea: studies of the
marine Roseobacter group[J]. Geomicrobiology Journal
2003, 20(4): 375-388.

Buchan A, Gonzalez J M, Moran M A. Overview of the
marine Roseobacter lineage[J]. Applied and Environm-
ental Microbiology, 2005, 71(10): 5665-5677.

Alavi M, Miller T, Erlandson K, et al. Bacterial com-
munity associated with Pfiesteria-like dinoflagellate
cultures[J]. Environmental Microbiology, 2001, 3(6):
380-396.

West N J, Obernosterer I, Zemb O, et al. Major differ-
ences of bacterial diversity and activity inside and out-
side of a natural iron-fertilized phytoplankton bloom in
the Southern Ocean[J]. Environmental Microbiology,
2008, 10(3): 738-756.

Brinkhoff T, Giebel H A, Simon M. Diversity, ecology,
and genomics of the Roseobacter clade:a short over-
view[J]. Archives of Microbiology, 2008, 189(6):
531-539.

Zhang Y Y, Huang C X, Yang J, et al. Interactions be-
tween marine microorganisms and their phages[J].
Chinese Science Bulletin, 2011, 56(17): 1770-1777.

[]. , 2009,

49(5): 551-559.

/2013

1

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

37

Cir

[31. , 2011, 56(17): 1071-1079.
Sandaa R A. Burden or benefit? Virus host interactions
in the marine environment[J]. Research in Microbiol-
ogy, 2008, 159(5): 374-381.
Bergh O, Borsheim K Y, Bratbhak G, et al. High
abundance of viruses found in aquatic environments[J].
Nature, 1989, 340(6233): 467-468.
[M].
, 2006: 272-303.
Thingstad T F, Lignell R. Theoretical models for the
control of bacterial growth rate, abundance, diversity
and carbon demand[J]. Aquatic Microbial Ecology,
1997, 13(1): 19-27.
Jacquet S, Miki T, Noble R, et al. Viruses in aquatic
ecosystems: important advancements of the last 20
years and prospects for the future in the field of micro-
bial oceanography and limnology[J]. Advances in
Oceanography and Limnology, 2010, 1(1): 71-101.
Azam F. Microbial control of oceanic carbon flux:The
plot thickens[J]. Science, 1998, 280(5364): 694-696.
Rohwer F, Segall A, Steward G, et al. The complete
genomic sequence of the marine phage Roseophage
SIO1 shares homology with nonmarine phages[J].
Limnology and Oceanography, 2000, 45(2): 408-418.
Jiang S C, Paul J H. Gene transfer by transduction in
the marine environment[J]. Applied and Environmental
Microbiology, 1998, 64(8): 2780-2787.
Fuhrman J A. Marine viruses and their biogeochemical
and ecological effects[J]. Nature, 1999, 399(6736):
541-548.
Canchaya C, Fournous G, Chibani-Chennoufi S, et al.
Phage as agents of lateral gene transfer[J]. Current
Opinion in Microbiology, 2003, 6(4): 417-424.
Angly F, Youle M, Nosrat B, et al. Genomic analysis of
multiple Roseophage SIO1 strains[J]. Environmental
Microbiology, 2009, 11(11): 2863-2873.
Jiao N Z, Zhang Y, Zeng Y H, et al. Distinct distribu-
tion pattern of abundance and diversity of aerobic
anoxygenic phototrophic bacteria in the global ocean[J].
Environmental Microbiology, 2007, 9(12): 3091-3099.
Kolber Z S, Plumley F G, Lang A S, et al. Contribution

[ 12



[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

R HREER
EVIEWS

of aerobic photoheterotrophic bacteria to the carbon

cycle Science, 2001, 292(5526):

2492-2495.

in the ocean[J].

Harashima K, Nakada H. Carotenoids and ubiquinone
in aerobically grown cells of an aerobic photosynthetic
bacterium, Erythrobacter species OCh114[J]. Agricul-
tural Biology and Chemistry, 1983, 47(5): 1057-1063.
Shiba T, Simidu U. Erythrobacter longus gen. nov., sp.
nov., an aerobic bacterium which contains bacterio-
chlorophyll a[J]. International Journal of Systematic
Bacteriology, 1982, 32(2): 211-217.

Yurkov V V, Beatty J T. Aerobic anoxygenic phototro-
phic bacteria[J]. Microbiological and Molecular Biol-
ogy Reviews, 1998, 62(3): 695-724.

Zhang Y Y, Jiao N Z. Roseophage RDJL®1, Infecting
the aerobic anoxygenic Bacterium
Roseobacter denitrificans OCh114[J]. Applied and En-
vironmental Microbiology, 2009, 75(6): 1745-1749.
Swingley W D, Sadekar S, Mastrian S D, et al. The

complete genome sequence of Roseobacter denitrifi-

phototrophic

cans reveals a mixotrophic rather than photosynthetic
metabolism[J]. Journal of Bacteriology, 2007, 189:
683-690.

Huang C X, Zhang Y'Y, Jiao N Z. Phage resistance of a
marine bacterium, Roseobacter denitrificans OCh114,
as revealed by comparative proteomics[J]. Current
Microbiology, 2010, 61(2): 141-147.

Zhang Y Y, Zhang F, Yang J, et al. Host responses of a
marine bacterium, Roseobacter denitrificans OCh114,
to phage infection[J]. Archives of Microbiology, 2012,
194(5): 323-330.

Moran M A, Gonzélez J M, Kiene R P, et al. Genome
sequence of Silicibacter pomeroyi reveals adaptations
to the marine environment[J]. Nature, 2004, 432(7019):
910-913.

Zhao Y L, Wang K, Jiao N Z. Genome sequences of two

novel phages infecting marine Roseobacters[J]. Envi-

Marine Sciences / Vol. 37, No. 12/ 2013

(36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Cir

ronmental Microbiology, 2009, 11(8): 2055-2064.

Falco S C, Zehring W, Rothman-Denes L B. DNA-
dependent RNA polymerase from bacteriophage N4
virions[J]. Journal of Biological Chemistry, 1980,
255(9): 4339-4347.

Schito G C, Molina A M, Pesce A. Lysis and lysis inhi-
bition with N4 Coliphage[J]. Giornale di Microbiologia,
1967(15): 229-244.

Zhang Y Y, Jiao N Z, Colquhoun D R, et al. Protein
modifications related to phage resistance in a marine
Roseobacter[J]. 2009,
55(2): 203-207.

Lukashin A V, Borodovsky M. GeneMark.hmm: new

Aquatic Microbial Ecology,

solutions for gene finding[J]. Nucleic Acids Research,
1998, 26(4): 1107-1115.

Solioz M, Yen H C, Marris B. Release and uptake of
gene transfer agent by Rhodopseudomonas capsulata[J].
Journal of Bacteriology, 1975, 123(2): 651-657.

Biers EJ, Wang K, Pennington C, et al. Occurrence and
expression of gene transfer agent (GTA) genes in ma-
rine bacterioplankton[J]. Applied and Environmental
Microbiology, 2008, 74(10): 2933-2939.

Huang S J, Zhang Y Y, Chen F, et al. Complete genome
sequence of a marine roseophage provides evidence
into the evolution of gene transfer agents in alphapro-
teobacteria[J]. Virology Journal, 2011,8: 124.

Lang A S, Beatty J T. Importance of widespread gene
transfer agent genes in alpha-proteobacteria[J]. Trends
in Microbiology, 2007, 15(2): 54-62.

Marrs B. Genetic recombination in Rhodopseudomonas
capsulata[J]. Proceedings of the National Academy of
Sciences of the United States of America, 1974, 71(3):
971-973.

Lang A S, Beatty J T. Evolutionary implications of
phylogenetic analyses of the gene transfer agent (GTA)
of Rhodobacter capsulatus[J]. Journal of Molecular
Evolution, 2002, 55(5): 534-543.

(ALt 4 R #)

117



