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Potential effects of rifampin on the structure and the function
of gut microbiota in Propsilocerus akamusi larvae

SUN Wenwen, MA Weiwei, XU Haixuan, CAO Wei, YAN Chuncai, SUN Zeyang*

Tianjin Key Laboratory of Conservation and Utilization of Animal Diversity, College of Life Sciences, Tianjin
Normal University, Tianjin 300387, China

Abstract: [Objective] Propsilocerus akamusi is one of the most important insects in aquatic
ecosystem, and its gut microbiota is closely related to individual growth and development,
environmental adaptation, and other physiological processes. This study aimed to investigate
the potential effects of antibiotic treatment on the structure and the function of gut microbiota
in P. akamusi larvae. [Methods] The microbes in the gut content of P. akamusi larvae treated
by rifampin were analyzed and compared by using the 16S rRNA amplicon sequencing, and the
functional prediction of gut microbial genes was conducted by using Tax4Fun method.
[Results] Rifampin altered the structure and the diversity of gut microbiota in P. akamusi
larvae. After rifampin treatment, the relative abundance of the bacterial phylum Bacteroidota
(P<0.05) and Deferribacterota (P<0.001) was up-regulated, while that of Proteobacteria and
Firmicutes was down-regulated. At the genus level, treatment with rifampin resulted in a
significant decrease in the relative abundance of Yersinia, Pseudomonas, and Desulfovibrio
(P<0.05). At the same time, the co-occurrence network showed that the stability of the
microbiota coupled with the correlation between bacterial species were significantly weakened
after rifampin treatment. Additionally, the Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment analysis predicted that genes in the gut microbiota of P. akamusi larvae
were mostly involved in the genetic information processing, metabolism, and human disease.
Rifampin significantly increased the expression level of genes involved in drug resistance,
while decreased those participating in endocrine and metabolic disease function. [Conclusion]
The above-mentioned results reveal the potential effects of rifampin on the structure and the
function of the gut microbiota in P. akamusi larvae, which build a fundamental basis to further
explore the essential roles of the gut microbiota in P. akamusi.
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Table 1 Sequencing information about gut microbiota derived from Propsilocerus akamusi larvae
Sample Phylum Class Order Family Genus Species OTU
CV 1 21 43 113 200 378 541 750
Cv2 21 44 112 196 371 523 734
CV3 21 44 114 205 395 568 785
CvV4 21 45 114 206 393 569 785
CVs5 20 39 97 170 309 444 569
CV 6 19 34 83 152 284 422 547
GD 1 13 18 46 81 137 176 229
GD 2 12 19 45 73 126 160 211
GD 3 14 20 45 74 129 159 193
GD 4 17 25 56 98 170 227 293
GD 5 15 20 47 86 142 178 218
GD 6 11 17 40 67 110 137 170
dk dk s
tooof — L1000F . yor ——

% < Group -°g" Group 2 /> Group

E @ cv = @ BCv 5 5l \? BCv

§ 500 GD 2 s0f B GD § B GD

Or 0 ot
cv GD cv GD cv GD

1 FEELEEARIIENSEGERER o SHEMESH

Figure 1

The alpha diversity of gut microbiota in chironomid larvae collected from wild (CV) and those

challenged by 1 g/L rifampin solution (GD). *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 3 Community bar-blot analysis presenting the relative abundance of microbial colonizers among
tested samples at the phylum (A, B) and the genus level (C, D). *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 4 Network analysis of gut microbiota in normal Propsilocerus akamusi larvae (A) and those treated
with rifampin (B). Co-occurrence network of the OTUs with relative abundance higher than 0.1% in CV
group (A) and GD group (B). The node size is proportional to the relative abundance of each OTU. Links
between nodes present a strong correlation between the source and the target OTU (Spearman’s
correlation >0.8 or <0.8). Different node colors indicate different phylum to which the OTU belongs. Line

color indicates direction, as shown in the legend.

WE AR AT T, SR, GD 4N
LG H 15 4 OTU ALY 14 MHISEPER R,
HHE 57%RIEACK R, 43%2 AR,
i 1 H R L SR RH O 1 O R R W b LS I TR T
(Proteobacteria) 5 JERER | | (Firmicutes) £, &
JI AT R 73%.

A - A B 201 HU T8 P A DG Y TR R
HEp LD, WHEAMHEXREEZSHE
SR AH SR HL 91 523528 /0N, 6 7 o 1 T R AR E
ARG, AR B ] (Proteobacteria) 5 J&BE
W) (Firmicutes) ] e X F I 18 W HE 1R E iR 5
WEZMIEH .

<l actamicro@im.ac.cn, 010-64807516

2.5 ET Taxd4Fun HVIES 4 B 5B E RF I
BB R T

ABEFENT 2 2H % H g 38 AR B
Tax4Fun ¥ 47 W AF AL R S Re AN, SCBl T
SILVA ¥ e B OTU #4324 KEGG
Bods e b Az A YA I BE A HLES S, AT
53 BT FIAR -7 4 2R 2 R o B B Y A 2
fig, SERWE S5 FiR.

TE Level 1 /K-t , 2 204 MUl 18 A FE
5 6 RUHhE A, Hrpf 3 Kk A W
ZPE2ES, Wi FE(cellular processes)ZE | #H
ST Rb B S AR F B R (P<0.01), TR EE



2857

| A W24k, 2023, 63(7)

LA

N CV
HCV
W GD

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

]

PE2E S, SRR DGR 3 281

ll

TF Level 2 /K I, 2 24 H g8 A A

5 35 NHHE A, HP A 11 S

HAT W%

J

information processing). 4= 41K £ 4t (organismal

systems) % I HE 4 52 B — 2 AH S

KEGG profile at level 1
KEGG profile at level 2

# FF&(P<0.05), [

iz
IF e AT e B 32 T B 3 T 55 N 28 5 i (human

g 4b # (environmental

ER D HERE

R
H .

.f

fn
2N

2

4

)

087
04r
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