2021 41 (5): 581 =590

Acta Theriologica Sinica DOI: 10. 16829/j. slxb. 150518
*
( 100101)
Q16 DA : 1000 - 1050 (2021) 05 -0581 -10

Research advances and perspectives of conservation genomics and meta—

genomics of threatened mammals in China

WEI Fuwen™ HUANG Guangping FAN Huizhong HU Yibo
( CAS Key Laboratory of Animal Ecology and Conservation Biology Institute of Zoology —Chinese Academy of Sciences Beijing 100101

China)

Abstract: Understanding the evolutionary processes endangered mechanisms and adaptive evolution are key scientific is—
sues in conservation biology. During the past decades advances in high-throughput sequencing and multi-disciplinary
crossover provide deep insights into the evolutionary history genetic structure adaptive evolution and host-microbiota
coevolution of endangered species. The emergence of two new branches of conservation biology =~ Conservation Genomics and
Conservation Metagenomics provides novel insights into wildlife conservation. In this review we summarize the important
advances in the two fields and discuss the future research directions aiming to promote the conservation biology of threa—
tened animals in China.
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Table I  The summary of population genomics studies for important threatened mammals in China
Order Species Main results Reference
CARNIVORA A. melanoleuca
The giant panda has experienced two population expansions two bottlenecks and two diver— Zhao et al. 2013
gences in history and the climate changes and human activities were the primary drivers of
giant panda’ s demographic history
A. styani and The red panda could be classified as Himalayan red panda and Chinese red panda and Hu et al. 2020
A. fulgens they were divided in the Penultimate Glaciation
2 3 6 .
P. tigris The tiger was originated from 2 —3 million years ago it could be divided into six subspe— Liu et al. 2018
cies. The tigers have experienced a bottleneck in Pleistocene
P. tigris  P.leo and  The genetic diversity level of tiger and lion is similar to that of human but the diversity of ~Cho et al. 2013
P. uncia snow leopard is half that of other Panthera spices
PRIMATES  Rhinopithecus spp. .
The genetic diversity of golden monkey is lower than that in other primates and the epi- Zhou et al. 2016
sodes of climatic variation associated with golden monkey” s demographic history. Several hy—
poxia-related genes were identified under selection in high-altitude golden monkeys
Rhinopithecus spp.
The ancestral population of golden monkey occurred in south and central China and the Kuang et al. = 2019
climate changes lead to the isolation of golden monkey’ s different populations
L 5
Rhinopithecus spp.
The analysis o.f five closely .rclated species for g(.)lden.mon.key revealed that the species wn.h Kuang et al. 2020
small population show high level of genetic diversity and low lever of genomic
inbreeding. However the species with large population have high level of genetic diversity
and genomic inbreeding
M. mulatta
The rhesus macaques have experienced several population expansions and bottlenecks in  Liu et al. 2018
history and the climate changes were the primary reason for the rhesus macaque’ s demo—
graphic history
PHOLIDOTA M. javanica and The genetic diversity of pangolins is similar to that of other endangered species indicting  Hu et al. 2020
M. pentadactyla their survival potential to adapt to environmental changes decreased
7 300
CETARTIO- B. grunniens Qiuet al. 2015
DACTYLA The yak was domesticated by nomads 7 300 years ago some genes related to behavior and ’
domestication were identified during its adaptation to high altitude environment
E. davidianus
The Milu show high level of genetic diversity and its inbreeding history may help to purge Zhu et al. 2018
deleterious recessive alleles
N. asacorientalis Compared to marine porpoise a series of genes related to osmotic pressure regulation were Zhou et al. 2018

identified under selection in Yangtze finless porpoise”’ s genome
dapted to its freshwater environment

indicating that it has a—
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Table 2 Summary of the threatened mammals that have been subjected to metagenomic studies in China
Order Species
Ailuropoda melanoleuca Atlurus styani Panthera tigris Panthera pardus Panthera un—
CARNIVORA cia Neofelis nebulosa Cuon alpinus Ursus thibetanus Martes zibellina
Rhinopithecus bieti Rhinopithecus brelichi Rhinopithecus roxellana No-
PRIMATES mascus leucogenys Trachypithecus francoisi Macaca thibetana
Bos mutus Camelus ferus Moschus berezovskii Axis porcinus Elaphurus davidianus
CETARTIODACTYLA Cervus elaphus ' Budorcas mxlco‘lor 'Hydr'opotes inermis Neophocaena asiaeorientalis
Neophocaena phocaenoides Sousa chinensis
PERISSODACTYLA Equus ferus Equus hemionus
PROBOSCIDEA Elephas maximus
Manis javanica
PHOLIDOTA
( 0. artes) ( Zhang et al. 2016) .
2.1
( Zhang et al.
2016) .
N o 2.2
( Wu et
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( Chen et al.
. 2017) .
B12 ( Huang et al. 2.3
2020) .
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Table 3 Case reports of the captive threatened mammals in China

Species Pathogens Disease Reference
Panthera tigris altaica Clostridium perfringens Hemorrhagic colitis ~ death Zhang et al. 2012
2018
Panthera tigris amoyensis Proteus mirabilis Acute death
2010
Moschus berezovskii Staphylococcus Throat abscess
Equus hemionus Clostridium botulinum Death Shao et al. 2020
2012,
Elephas maximus Fungi Dermatoses Qiao et al. 2016
2.4 3.1
N ( M. chrysogaster)
( M. moschiferus) N
(Liet al. 2018a) , o
(Lietal 2018b), o
o ( Single nucleotide polymorphism SNP)
3 ( structural variations
sV)
o SV
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