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Advances in marine mammal microbiomes

GUO Danyuan'®, YANG Ziwen"*", LI Wenjun'?"

1 State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275,
Guangdong, China
2 Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519000, Guangdong, China

Abstract: Marine mammals mainly include Cetacea living in the water, Sirenia primarily
inhabiting water, and Pinnipedia which are amphibious. All these animals are rare and included
in the list of national second-class or higher protected animals. Microorganisms play crucial
roles in nutrient absorption, assisting the digestive process, and enhancing immune function of
mammals, being an indispensable component of the host. The unique living conditions and diets
of marine mammals result in significant differences in their microbiomes compared with
terrestrial mammals. As a result, our knowledge about the microbiomes derived from terrestrial
mammals is not applicable to marine mammals. Therefore, understanding the structures and
functions of marine mammal microbiomes is essential for comprehending the interactions
between marine mammals and their living environment and enhancing conservation efforts. This
paper summarizes the recent advances in research on the microbiomes of marine mammals,
discusses relevant technical methods, and highlights worthy scientific issues in future research.
Keywords: marine mammals; microorganisms; influencing factors
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Figure 1 A maximum likelihood phylogenetic tree of 35 marine mammal species and 16 outgroup mammal
species®. Legend: Three lineages of marine mammals are distinguished by different colors: Cetaceans (blue),
Pinnipeds (green), and Sirenians (red). The red stars represent the key species differentiation nodes of marine

mammals.

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



4730

GUO Danyuan et al. | Acta Microbiologica Snica, 2024, 64(12)

BESEMR , YRR SRR Y, 0 G A i A 2
RERL 252 B M, 30X A] RBJE: A AE M o S5 53
KA Z 0B A, A s & B E
TR AR 4 5 B 2 5 R I 5L sl 0 B R ke A
AR Z 5 04T, AR B S AR S B T
Je iz s il R FEAT S A 4 28 G [B] e 1) 55 L
U4 DRI, 48 S TP L Sl 1A 3 AR Y
DAY ARG, X T A 1 AR L s )
H SR BRI RO B 2R e T SR, H G
5% TR AR 9 AR 2 4 R0 23 8 4 Hp T il A T 7L
2, R O L B TR Sy SR A TR Al 552 Dt AT g FRE
i, FCAIESE A A Xof 5 ik R B A G AT ki A=
f [ a1

TE O R L S A M AL S R R Y
AR, AT AT AR Sz Ry v R A (5

Land-based sources of
micropollutants

i@ AR

Point source
pollution, e.g.,
industrial effluent
and flue gas

Surface runofT\
Nonpoint source
River discharge - pollution, e.g., urban
N stormwater discharge
Groundwater
.

seepage

¥ o e

P —
¥

Sedimentation of Resuspension of
micropollutants micropollutants

Long-range transport;
aerial deposition

and contaminants, biocides,
N Biomagnification in marine mammals RSB ELCRED S

{14327V LIEE7 s IS4 (NP S R A 1B
JUPRRSARBURY, AR <R R gy i,
WY VE PRI A A R (e B 4 R 20 I
WX R L S RO S TR TR R AR S R
GG SE . BN . R K
N5 G R R R e A 3 B2 PP 4R
M, NS Sh R0 7 2RI E I
PRI T G LU R 2 IR, T £ sh ¥
AU BE T B R oL 2), ik B
TR RENE K p S ECY NI, FEFREEAR
SR ] N AR RIS DL T, L ORGP IR 1%
TR R T L B ) BEA T DR AP ) — A T 2T B0
TEXMIEOL , BEFERE IR RS e L sh
PN B A T e v 1 728 A A 55 101 5 B A A —
ARAF A B B

Ocean-based sources of

micropollutants

1
'§ 1}

Oil and gas exploration: % \
Accidental spillage, drilling mf._l
waste, produced water

Shipping:

Accidental spillage,
operational discharges,
antifouling paints

ni"

Mariculture:
Antibiotics, food additives

@
\s

> = ¥
o, P —
=7 E A

Seabed mining: @
Potentially toxic { ‘
geogenic elements

Dredging:
Radioactive waste, 'p
munitions and chemical ﬁ
weapons

2 EEREL R AR R Y Bt AN E IR S YRR (2L B STRK([4])

Figure 2 Land- and ocean-based sources of micropollutants that accumulate in marine mammals®!.
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Table 1

Representative studies on internal and external microorganisms of marine mammals

Classification Species of research objects Research Sample type Reporting year ~ Reference

of research method

objects

Cetacea Physeter catodon o Blood, muscle, and feces 2019 [38]
Baleen whale ce Feces, intestinal contents 2015 [37]
Sousa chinensis o Intestine 2021 [50]
Tursiops truncatus, o Mouth 2019 [101]
Senella coeruleoalba,
Lagenorhynchus acutus
Balaenoptera physal us, o Feces 2021 [102]
Physeter macrocephalus

Pinnipedia Halichoerus grypus o Rectal swab, feces 2022 [64]
Phoca vitulina o Feces 2020/2023/2024 [58-61,103]
Antarctic seal o Feces 2013 [57]
Neophoca cinerea ce Feces 2018 [67]
South American sea lion ce Feces 2018 [68]
Arctocephalus forsteri o Mouth 2019 [72]
Arctocephalus australis o Lungs, spleen 2021 [74]
Pacific walrus o Feces 2021/2022 [76-77]

Sirenia Trichechus manatus o Feces 2019 [84]
Florida manatees oce Gastrointestinal mucosa, feces 2022 [85]
Dugong dugon o Feces 2012 [83]

Other marine Polar bear o Intestine, feces 2022 [92]

organisms Enhydra lutris nereis o Mouth, rectum, feces, watery 2022 [98]

stool

o represents the culture-independent method; e represents the culture-dependent method.
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