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Tablel. Experimental groups and treatments
Enrichment cycles ~ Water samples Water samples/Cat™
treatment
Control Water (1,2,3)
First round Water (1,2,3) Cd®*+Water (1,2,3)
Second round Water (1,2,3) Cd®*+Water (1,2,3)
Third round Water (1,2,3) Cd®*+Water (1,2,3)
Fourth round Water (1,2,3) Cd®*+Water (1,2,3)
Fifth round Water (1,2,3) Cd**+Water (1,2,3)

1, 2, 3in Table 1 mean number of replication.
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Figure 1. Rarefaction curves, bacteria alpha diversity
(Simpson) and B-diversity analysis of the sequencing
data. A: Rarefaction curve of the observed OTUs. B:
Simpson index analysis. C:. PCOA results based on
Bray-Curtis distance. Bars in Figure 1-A represent the
meantSD of the biological replicates. 0, 1, 3, 5 in
Figure 1-B mean the enrichment cycle.

2.2 MRS A A2

e 2-A FioR, XOKREE Cd™ @ fEad B v 4
TR AE T 205 4 1) 2R s A 722 A o A A S (51 B A i
50 H9F}), H i i#a9FHA Pseudomonadaceae.
M oraxellaceae . Sphingomonadaceae , Strepttococcacese.,
Bacillaceae %5, W LLF Hi, Rhodoccyclaceae |
Chitinophagaceae. Phyllobacteriaceae 2R} (1) 4l
FREEH C M EERHN L. WE 2-B fiE 2-C
Hh 15 %3] Chitinophagaceae F1 Phyllobacteriaceae 2 4~
PHES LRI AE RN 0, EER Y 24
PR A W BIE 2, HEWGX 2 R R 405 AT
REH AP Cd™ A
23 KHBELSETYMEEMNE REELIE
P CA* A HREN N BLE

2P R A R S A A ) AR AR
FAMIZE, B OTU MYAEDCHE, HRKFr 4
PR T LB 45 (8] 3-A). SPARCC 126
P r B{E} 0.60 2(-0.60, P<<0.01 LAfAIE M4
A OR BEAH DG M R T B (B A W b . G R
(Microcystaceae) #1 7 Bk #: £l (Gomphosphaeri aceag)
S AR SIZ I KR v T B Y 32 R e L R R 3-A
s, 5idE % B (Microcystaceae) I % iF A
X W A Comamonadaceae . Leuconostocaceae .
Hyphomonadaceae, Bradyrhizobiaceae 55 11 4~
B, 5Bk (Gomphosphaeriaceae) 2 1F H ¢
W A Comamonadaceae . Hyphomonadaceae .
Bacillaceae, Phyllobacteriaceae 55 10 ~25Hf, X
SEAN B B ] REAE P B HAEPL CAP p A5
AR

Sy U6 UE R 8 A P T AR A ) BRI VR Cd
AP A RS NSRS, IR BAE
W 2% rh 5 E R DDA G A AP S, RIS S TR

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



1160

Zunji Shi et a. | Acta Microbiologica Snica, 2019, 59(6)

(A) 100 - Chthoniobacteraceac [l Bacillaceae
=Verrug:0mlcrob1aceae Bl Pscudanabaenaceae
I Cerasicoccaceae B Phormidiaceae
B Xanthomonadaceae B8 Microcystaceae
80 | I Sinobacteraceae I Gomphosphaeriaceae
B Pseudomonadaceaec [ Nostocaceae

60

40 t

Relative abundance/%

X et (= et
N T S oo Wl
& - cy - cy - cy -
0. C y ! 3 5 ¢

Enrichment cycles

& 2.

Relative abundance/%

KHEE CI BRI ETHARFETN

RN Y VY v

Moraxellaceae
B Enterobacteriaceae
Chromatiaceae
Rhodocyclaceae
£ Methylophilaceae
Il Oxalobacteraceae
B Comamonadaceae
0 Alcaligenaceae
S%hmgom()nadaceae
Rhodospirillaceae
Acetobacteraceae
8 Rhodobacteraceae
Rhizobiaceae
Phyllobacteriaceae
Hyphomicrobiaceae
Caulobacteraceae
Bl Planctomycetaceae
B Pirellulaceae
Il Streptococcaceae

B Stramenopiles

£ Chlamydomonadanceae
B Chlorophyta

I Saprospiraceae

B Chitinophagaceae

8 Sphingobacteriaceae

Bl Cytophagaceae
[ | T(\ijclobacterlaceae
B Nocardioidaceae
B Nocardiaceae
Mycobacteriaceae
Micrococcaceae
]Xllgrobacter{afeae
ctinomycetales
L Unassignyed

20 +
0
0 Cd** water 1 _Cd** water 3 Cd** water 5 _Cd** water
(B) ©

0.12 /4} 00151
s t
3
S 0.08
=
=
=
=
o
2 0.04
g
o

o0l =

0.010

Ny

-/

oWt et e

0.000

o W et

—

Enrichment cycles

Figure2. The microbial communities of water sample during multi-cycle Cd*" stress. A: The abundance change of
Top 50 Families. B: The abundance change of Chitinophagaceae. C: The abundance change of Phyllobacteriaceae.
Barsin Figure 2-B and Figure 2-C represent the mean+SD of three biological replicates.
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Figure 3. Microbial species interaction network and experimental verification. A: Microbial species interaction
network based on their co-occurrences at the family level. B: The growth curves of Synechocystis sp. PCC6803
with different ratios of strain Y9 under Cd*" stress. In figure A, the blue and green circles in the figure represent
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| nteractions between bacteria and phytoplankton in microbial
communities under cadmium contamination conditions

Zunji Shi, Zheng Cao, Kexin Hu, Xinbi Peng, Yifan Zhu, Bo Xie
School of life sciences, Central ChinaNormal University, Wuhan 430079, Hubei Province, China

Abstract: [Background] Microorganisms in water are rich in diversity, and various interspecific relationships
occur among different microorganisms, which have an important influence on the composition structure and
function of water ecosystem. Phytoplankton (microalgae and cyanobacteria) and some microbes in aguatic
environment can interact with each other in various formats. However, the beneficial interactions between bacteria
and phytoplankton under stress conditions remain unclear. [Objective] Studying the effects of Cd** on the microbial
community of water samples and possible interactions between bacteria and phytoplankton. [M ethods] Based on
the high throughput sequencing of 16S rRNA gene, we analyzed the changes of microbial community structure
under Cd?* stress. We used the microbial interaction network to analyze the possible interaction between bacteria
and phytoplankton. [Results] By isolation and culture, we found that the strain Y9 could interact with
Synechocystis sp. PCC6803 and help the algae to resist the toxicity of Cd**. [Conclusion] The results showed that
strain Y9 belonged to Phyllobacteriaceae family, which was consistent with the results of microbial community
composition and microbial interaction network. This study will provide a new scientific basis for exploring the
interactions between microorganisms in aquatic environment and the ecological effects of interactions between
bacteria and phytoplankton for cadmium resistance.

K eywor ds. bacteria and phytoplankton interaction, Cd**, microbial community, microbial interaction network
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