& ‘i % % iﬁ. %\ Sep. 20, 2014, 41(9): 1891-1902

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOLI: 10.13344/j.microbiol.china.130874

X R S

FEFENREZHEEETERMRHER
FRE' EAKR B #FE"
1. 330004)
Q. 361005)

B E FEREAARIN@A], B mies s RiRmamn, £—E£EE0NE
WA, HARHE, FERBEGFREY LS HGASFAE, WhEBERMBIR. HER
FAEMITAZ., FYR G RMER . BEFBF, WO RA B FEF IR AR AT AR
BZ—., Ad, BWEASZ@R TR ARS LEOMRE, dib, ALEEGRITFRESR
WK T R R SRR ASF ARG RI IR, b 8 T T ZAuR Rk
AR BATT A,

X FERE, @R, RERAAwE, @@t

Research progress on Planctomycetes’ diversity and ecological
function in marine environments
HUANG Pei-Bei'  JIAO Nian-Zhi* FENG Jie'! SHU Qing-Long""

(1. Jiangxi University of Traditional Chinese Medicine, Nanchang, Jiangxi 330004, China)
(2. State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, Fujian 361005, China)

Abstract: Planctomycetes, an independent bacterial phylum, is a cluster of important environmental
microorganisms since occupying unique cell structure and genomic composition. Interestingly,
Planctomycetes has a variety of ecological functions in the marine environments, such as
participations in the ocean carbon cycle, anammox process, mineral encrustation, and algal bloom,
and has become a hotspot of international research of marine microorganisms. However, there is no
domestic comprehensive report on such field. Here we reviewed the current status of diversity and
ecological function studies on marine Planctomycetes based on recent and important literatures.
Finally, we also proposed some future focuses of such field combined with our own work.
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Figure 1 Taxonomy of phylum Planctomycetes
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Candidatus Kuenenia stuttgartiensis
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Figure 2 Comparison of 16S rRNA and rpoB gene’ phylogenetic trees in Planctomycetes
NJ 16SrRNA  rpoB 0.05 0.1 Bootstrap =100

Note: For NJ trees, the distance scale=0.05 for 16S rRNA while 0.1 for rpoB gene, the number on the nodes represents the probability
while bootstrap value=100.
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Figure 3 Planctomycetes involving in carbon and nitrogen cycling
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Notes: A: Proteorhodopsin pathway; B: Glycolysis, pentose phosphate and tricarboxic acid pathways; C: HyMPT-linked pathway; D:

Carbohydrate fermentation pathway; E: Anammox process.
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Table 1 Planctomycetes probes/primers developed

/

Probes/Primers Gene Specificity Sequences (5'—3") References
NON338 16S Negative control ACTCCTACGGGAGGCAGC gzlllngrg o5
PLASS6 16S Planctomycetales GCCTTGCGACCATACTCCC ]()12;;‘193) e
Pla-46 16S Planctomycetales GACTTGCATGCCTAATCC ﬁiifsit al.
PIR1223 16S Genus Pirellula CATTGTAGGACGTGTGCAG
RB454 16S Pirellula sp. strain SHI1 ATGATGGATAACCACCATGC Gade et al.
RB433H 16S Pirellula sp. strain SH1 ATTTCCTAACAACTGACAGCG (2003)
RB474H 16S Pirellula sp. strain SH1 CCTCTGAAGATCGGTCAAAC
PLA40F 16S Planctomycetales CGGCRTGGATTAGGCATG Boon et al.
PLA352F 16S Planctomycetales GGCTGCAGTCGAGRATCT Miihling et al.
PLA920R 16S Planctomycetales TGTGTGAGCCCCCGTCAA Miihling et al.
Pla-1097-R 16S Planctomycetales GGTTTCGCTCGTTANGG Shu & Jiao
Pla-1368-R 16S Planctomycetales TCAGGAACAYATTCACCGC (2008)
hzoABIF HAO Anammox bacteria GAAGCNAAGGCNGTAGAAATTATCAC
hzoAB1R HAO Anammox bacteria CTCTTCNGCAGGTGCATGATG Hirsch et al.
hzoAB4F HAO Anammox bacteria TTGARTGTGCATGGTCTAWTGAAAG (2011)
hzoAB4R HAO Anammox bacteria GCTGACCTGACCARTCAGG
hzocl1F1 HAO Anammox bacteria TGYAAGACYTGYCAYTGG Schmid et al.
hzocl1R2 HAO Anammox bacteria ACTCCAGATRTGCTGACC (2008)
Ana-hzolF HAO Anammox bacteria TGTGCATGGTCAATTGAAAG Quan et al.
Ana-hzo2R HAO Anammox bacteria ACCTCTTCWGCAGGTGCAT (2008)
hzoF1 HAO Anammox bacteria TGTGCATGGTCAATTGAAAG .
hzoR 1 HAO Anammox bacteria CAACCTCTTCWGCAGGTGCATG Lictal. (2010)
rpoB-985-F rpoB Planctomycetales ACNGAYATGATMAAGGG Shu & Jiao
rpoB-2362-R rpoB Planctomycetales GCCATYARMCCSCGCAT (2013)
pla2001F rpoB Planctomycetales ATGGGITCIAGCARCG Bondoso et al.
pla3302R rpoB Planctomycetales ATCTGICCCACGTTCATMCG (2013)
planc-faef fae Planctomycetales CYCACATCGACCTGYTSATCGG Kalyuzhnaya
planc-faer fae Planctomycetales CTTCAGGCTTCGTAGTTGTAC et al. (2004)

RNA
RNA 6 WHIRERE SR
RNA
Quinone
RNA
RNA [5,26]

http://journals.im.ac.cn/wswxtbcn



1898 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.9

Planctomyces PRB clade Isosphaera
Gemmata

Pirellula sp. strain 797

Blastopirelluld marina )

[26-28]

6.1 BFEARIFBEREZHMERR

[29]

[30] [31] [32]

Moreton Bering Sundarban
Marmara 33] 34]

331 Arctic Mid Ocean Ridge
(AMOR)

Planctomycetales Candidatus
Brocadiales Phycisphaerae Unknown
Planctomycetes CCMlla
(Phycisphaerae) Pir4
(Planctomycetaceae)*®! Zodletone Spring
Elshahed

Planctomyces PRB clade Isosphaera

Gemmata Candidatus

“Scalindua” (37]

(0.4-2.0)x10" /g
4%—13%"%

Unknown Planctomycetes

http://journals.im.ac.cn/wswxtbcn

6.2 WFKKFBNRESHMERN

Fuchsman

Rhodopirellula Pirellula Planctomyces
39]

PRB

Planctomyces = Gemmata

(40] Austre Lovénbreen

Elbe Spittelwasser (River
biofilms)
Pirellula Planctomyces Gemmata Unkown
Planctomycetes[“'“]
Gemmata

Candidatus “Scalindua” Unkown Planctomycetes
2%—-10%

[40]

Gemmata Isosphaera

Lage 12
65% Rhodopirellula baltica!**! Pimentel-Elardo



1899

- EU127943 (0.1 m)
[T EU127956 (0.1 m
0.05 EU127955 EoAl m;
FEU127928 (0.1 m)
EU127945 (0.1 m)
EU127926 (0.1 m)
EU127958 (0.1 m)
EU127957 (0.1 m)
59} EU127951 (0.1 m)
EU127952 (0.1 m) ,
EU127946 (0.1 m) Isosphaera
94| EU127954 (0.1 m)
FEU127937 (0.1 m)
EU127953 (0.1 m)
EU127947 (0.1 m)
EU127948 (0.1 m)
EU127949 (0.1 m)
EU127950 (0.1 m
39 & 79 AF244752 No(stocoi()ia limicola I1I Gemmata
— 4E81960 Isosphaera Schlesner 657
9 AJ231195 Isosphaera pallida
99 X56305 Gemmata obscuriglobus
AJ231191 Gemmata obscuriglobus
83 — DQ996929 (0.1 m)
81 AY592584 Napoli-1B-29
55 DQ996928 (5 m)
97-DQY96927 (1 m)
61 DQ996933 (0.1 m)
1 95— AY592702 Napoli-3B-28
L~ DQ996934 (0.1 m)
99— AY704401 FS142-21B-02 Group 2

99- DQ996930 (1 m)
DQ996931 (1 m)
35— DQ996932 (1 m)
69 AY592387 Amsterdam-2B-27

99— AY922083 Uncultured planctomycete )
] 7[‘1 F DQ996924 (0.1 m) Pirellula
0

Group 1

98

DQ404806 (0.1 m)
DQ996925 (0.1 m)
DQ996926 (1 m)
_: AY592575(Napo]l 1B-19
X81945 Pirellula (Schlesner 139
99 Rhodopirellula baltica SH. R
DQ996935 (5 m) Group 3
X81939 Pirellula (Schlesner 140)
EU127936 (0.1 m)
DQ146409 ‘GFOUP 4
DQ146408 Uncultured Planctomycetes
X62912 Blastopirellula marina DSM 3645
M34126 Pirellula staleyi
AJ231183 Pirellula staleyi
AF399914 Pirellula staleyi
X81948 (Schlesner 670)
X62911 Planctomyces limnophilus |Gr0up 5
EU127932 (0.1 m)
AJ231190 Planctomyces brasiliensis
AJ231184 Planctomyces maris
DQ996936 (3 m)
87 —|— DQ996937 (3 m) |Gr°“p 6
85— AB015552 deep sea clone
991 DQIYE945 (0.1 m) |Gmup 7
DQ996944 (0.1 m)
AY254882 Candidatus Scalindua wagneri
99\ AY57181 Candidatus Scalindua sorokinii .
99" DQ534730 Uncultured Planctomycetes Anammoxbacteria
EU050867 Uncultured bacterium clone SS1-B-03-25
99 AY254883 Candidatus Scalindua brodae clone EN 8
99| Anaerobic-ammonium-oxidizing Planctom.ycetes
Candidatus Kuenenia stuttgartiensis
| AY769988 Uncultured Planctomycete clone 3-8b6
69 969 AB054006 Uncultured anoxic sludge bacterium KU1
99 A59397659949§l (%'andlﬁiatus ‘Brocadia anammoxidans’
D dAm
1 D0996942 (0.1 m) | Group 8
Chlamydiae
4 FMERRYMEFSKEMSHFN
Figure 4 Planctomycetes diversity from sediment of South China Sea
Outgroup NJ 0.05 Bootstrap =100

Note: The NJ tree was determined using the Chlamydiae as an outgroup reference. The distance scale=0.05. The number on the nodes
represents the Neighbor-Joining probability while bootstrap value=100.
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