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Associated Bacterial Community Structures with the Growth of the Marine
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Abstract : There are a number of pieces of evidences that suggest a link between marine diatoms and
microorganisms, but knowledge about related microbial communities is greatly lacking. The present study
investigated the microbial community structures related to the growth of the marine diatom Cyclotella
meneghiniana. We collected free-living bacteria (FLB) and particle-associated bacteria (PAB) at each
growth stage (e.g., lag, exponential, stationary and death) of the diatom, and analyzed their bacterial 16S
rDNA using pyrosequencing. Metagenomics analysis showed that community structures of FLB and PAB
differed considerably with the progress of growth stages. FLB showed higher diversity than PAB, but
variation in the different growth stages of C. meneghiniana was more evident in PAB. The proportion of the
genus Hoeflea, belonging to the order Rhizobiales, was dominant in both FLB and PAB, and it gradually
increased with the growth of C. meneghiniana. However, Enhydrobacter clade tended to considerably
decrease in PAB. In addition, Marinobacter decreased steadily in FLB, but first increased and then
decreased in PAB. These results suggest that Hoeflea, Enhydrobacter, and Marinobacter may be closely

related to the growth of diatom C. meneghiniana.
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2004; Cruz-Lépez and Maske 2016; Park et al. 2016).

HeEd IS Tl wet, APGAE, T Eak gl
I 72 AslekA 2449 vlE th27] wj&dl], EH|E =
£F R7]E(dissolved organic matter, DOM) 2 YA}
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1992; Reitan et al. 1994; van Rijssel et al. 2000). w2FA],
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U A2 A2 B HEE H7IE AlAS
o FHF doly PBE FAATE EAAITEHS
MEGA6 Z2 713U 9] neighbor-joining (NJ) &2 &<
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A8 AREE FAE7] 98 11,0008 HHEAEES 5
2l bootstrap w2 ZAAFHATE.
A 24

WIS~ C. meneghiniana 37 QA v ES] &3 -

Z W3gEs ZAH7] $180, Bray-Curtis F-AH o] o€ <]

T B 2ZE(ANOSIM)SF  nonparametric  multi-

dimensional scaling (nMDS) 45 FA AXZE 9]

PRIMER ver. 6 (Clarke and Warwick 2001) 22135
o] g3ke] S5t} e, Bray-Curtis SARE & Zol|A]

A% E nMDS S5 &-&sto, 23 FZbellM 4
A s 28729 AolE AR eI

3.2

¥ =5 Cyclotella meneghiniana WA W v &
o 73 7=

TFZF C meneghiniana= 2T MF=x

ZellM s#



248 Choi, W.-J. et al.

2.0+

6.0
5.0
E 4.0 ﬁ
N
; 3.0 Stn
2 Dth
<%
Q

1.0~

T T T

13 17 21
Day

0 2 4 7 10 26 31

Fig. 1. A growth curve of Cyclotella meneghiniana. Arrows
represent each sampling point
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Fig. 2. Read counts (A) and rarefaction curve (B) of lag,
exponential (Exp), stationary (Stn) and death
(Dth) growth phase of Cyclotella meneghiniana.
Abbreviations: FLB, free-living bacteria; PAB,
particle-associated bacteria
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Fig. 3. Bacterial OTU Venn diagrams. Venn diagrams
enumerate FLB and PAB OTUs (A), and those
shared by and exclusive to lag, exponential (Exp),
stationary (Stn) and death (Dth) growth phase of
Cyclotella meneghiniana (B). The proportion of
shared bacteria between FLB and PAB appears
in lower-left corner of Venn diagrams (A).
Abbreviations: FLB, free-living bacteria; PAB,
particle-associated bacteria
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Fig. 4. FLB and PAB community composition in lag, exponential (Exp), stationary (Stn) and death (Dth) growth
phase of Cyclotella meneghiniana. A: Phylum, B: Family, and C: Genus level
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Fig. 6. Phylogenetic affiliations and relative abundance of OTUs in FLB and PAB that collected from each growth
phase of Cyclotella meneghiniana, as well as proportion of bacterial taxa (class level) belonging to each phylum.
The dendrogram was constructed by using the Neighbor-Joining algorithm of nucleotide substitution. Bootstrap
scores more than 50% for branching are shown. Lag, Exp, Stn, and Dth indicate lag, exponential, stationary,
and death growth phase. GenBank accession Nos. are placed after species name. Asterisk (*) represents

uncultured bacteria
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