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Director's Report

The State Key Laboratory of Genetic Resources and Evolution participated in the comprehensive evaluation of
the state key laboratories in the fields of biology and medicine and finally got “good” in 2017. The lab has a new
academic committee and leadership and made considerable progress in 2017, with regards to grant awards, scien-
tific research output, talent recruitment and scientific exchange.

Grant awards. —The lab was awarded 57 new grants in 2017, including one Creative Research Groups continu-
ation fund, one Major Research project, one International (Regional) Cooperation and Exchanges Programs and
one National Science Foundation for Outstanding Young Scholars from NSFC, two sub-projects of National Key
Research and Development Program of China, one Frontier Key Program and one Major technological infrastruc-
ture maintenance projects of CAS. Currently the lab holds 198 ministerial and provincial projects, 6 international
cooperation projects and 14 horizontal collaboration projects. The grant funds to the lab was totaled 63.35 million
RMB. In addition to basic research, the lab also actively participated in the second comprehensive scientific inves-
tigation of the Tibetan Plateau organized by CAS, and promoted applied researches including molecular breeding
and industrialization research of the southern Yunnan small-ear pig.

Publications and Awards. — The lab made systematic progress in revealing the formation and evolution of bio-
logical diversity and the genetic mechanism to provide a theoretical basis for the conservation and sustainable
use of genetic resources in 2017. The lab published in total 130 papers in SCI journals, including 14 papers in top
journals(IF5-year>9) such as Genome Research, Molecular Biology and Evolution, Nature Communication
PNAS, Cell Research, Gigascience, Theranostics etc as first or corresponding authors (including equal contribut-
ed ones). The lab has also won two second prizes for Natural Science, one third prize of scientific and technologi-
cal progress in Yunnan Province and one third prize of Yunnan Patent Award. Ten invention patents were applicat-
ed.

Talent recruitment. —In 2017, the Center for Excellence in Animal Evolution and Genetic of CAS was approved
in October based on the Strategic Priority Research Programs (B) of CAS host by the lab. Prof. Peng Shi was se-
lected as “the National key Talent Project in 2017 and was awarded the honorary title of “ Young Experts with
Outstanding Contributions”. Prof. Jing Che was awarded a grant from the National Science Foundation for Out-
standing Young Scholars of China. And the Innovative Research Groups headed by Prof. Wen Wang was renewed
by NSFC. Prof. Peng Shi and Qingpeng Kong were selected into the “Yunling Excellence” program of Yunnan
Province. Prof. Nengying Sheng and Prof. Guojie Zhang joined the key lab. Eight young doctors were recruited.
Dr. Zhigang Zhang and Dr. Guodong Wang became young investigator of KIZ. Eighteen Ph.D. and 24 M.Sc. stu-
dents graduated from the lab in 2017. The “Evolutionary Biology” Summer School was successfully held in July,
attracting many young people to join the lab. The lab also successfully held 10 “Forum by Young Scholars on
Genetic Resources and Evolution”, intending to improve the ability of academic expression of young scholars and
promote scientific exchange and cooperation.

Scientific exchange. — In 2017, the lab continues to follow the principle of “promoting communication for coop-
eration” to promote academic exchanges and cooperation at home and abroad. The 2017 Symposium of Chinese
Herpetological Society hosted by the key lab was successfully held in Kunming. Nineteen scholars were invited to
visit the lab and to give lectures this year for scientific exchange and co-operation. In 2017, the lab has also funded
15 “open projects” and share the platforms outside to promote cooperation with scholars in related fields.

In 2018, the lab will continue to contribute to China’s Thirteenth Five-year Plan on the basis of previous
work. Finally, I would like to thank all organizations and friends who have provided supports and assistance to our
lab and hope to have your continued help in the future!

Peng Shi - -
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—. B=R¥AZE RS (The Third Academic Committee)
ZE{F (Director):
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Academician Yaping Zhang, Chinese Academy of Sciences

&l E{F (Deputy director):
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Prof. Bing Su, Kunming Institute of Zoology, Chinese Academy of Sciences
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Prof. Wen Wang, Kunming Institute of Zoology, Chinese Academy of Sciences
Ffse B, ik

Academician Chung-I Wu, Sun Yat-Sen University

Es WICR, hERMAR R VIR

Prof. Dezhu Li, Kunming Institute of Botany, Chinese Academy of Sciences

skyeE)  BdZ, mEKRF

Prof. Keqin Zhang, Yunnan University

HhA BT, ThERABE I T

Prof. Xiaoquan Wang, Institute of Botany, Chinese Academy of Sciences
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Academician Li Jin, Fudan University

B ot Bd%, ERITERF

Prof. Guang Yang, Nanjing Normal University

e WS BRI, ERRER R ST

Prof. Peng Shi, Kunming Institute of Zoology, Chinese Academy of Sciences
B Bk, EREEBOK A YA

Academician Jianfang Gui, Institute of Hydrobiology, Chinese Academy of Sciences
BRI WEER, PERSER RS

Prof. Baowei Jiao, Kunming Institute of Zoology, Chinese Academy of Sciences
BEC Bt hEFREBEEIEI T

Academician Fuwen Wei, Institute of Zoology, Chinese Academy of Sciences

Z. EZTREEWMS ( Leader of the Lab. )
F{F (Director):
i M5 WFZEH1 Prof. Peng Shi

Bl E4E (Deputy director):

EJL R Prof. Jianfan Wen
BIRFE WA Prof. Bingyu Mao
BRT B3R Prof Baowei Jiao
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There are 18 research groups, 1 guest research group and 3 facility centers in the key lab. Among the 133 staff
members, 69 of them hold Ph.D. degrees. The research team includes one “Innovation Team Grant”from NSFC, 1
academician of CAS, 6 winners of the “National Science Fund for Distinguished Young Scholars”, 3 holders of ‘“National
High-Level Talent Special Support Plan” of MOST, 1 holder of “National Youth Thousand Talents Program”, 8 holders
of the “Hundred Talents Program”of CAS and 5 holders of “Top talent” project of Yunnan Province.
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nature

CCOIDgy & EVD]U t' ion PUBLISHED: 22 JUME 20n7 | VOLUME: 1] ARTICLE MUMBER: 0178

PERSPECTIVE

Connecting Earth observation to high-throughput
biodiversity data

Alex Bush'®?, Rahel Sollmann®, Andreas Wilting®, Kristine Bohmann®”, Beth Cole®, Heiko Balzter®?,
Christopher Martius®, Andras Zlinszky", Sébastien Calvignac-Spencer’?, Christina A. Cobbold",
Terence P. Dawson®, Brent C. Emerson®™’, Simon Ferrier®, M. Thomas P. Gilbert®®, Martin Herold",
Laurence Jones', Fabian H. Leendertz®?, Louise Matthews"™, James D. A. Millington', John R. Olson®™,
Otso Ovaskainen®®¥, Dave Raffaelli?, Richard Reeve", Mark-Oliver Rédel®, Torrey W. Rodgers®,
Stewart Snape®®, Ingrid Visseren-Hamakers®®, Alfried P. Vogler’™, Piran C. L. White®?,

Martin J. Wooster™® and Douglas W. Yu'™*

Understandably, given the fast pace of biodiversity loss, there is much interest in using Earth observation technology to track
biodiversity, ecosystem functions and ecosystem services. However, because most biediversity is invisible to Earth observa-
tion, indicators based on Earth ebservation could be misleading and reduce the effectiveness of nature conservation and even
unintentionally decrease conservation effort. We describe an approach that combines automated recording devices, high-
throughput DNA sequencing and modern ecological medelling to extract much more of the information available in Earth
observation data. This approach is achievable now, offering efficient and near-real-time menitoring of management impacts
on biodiversity and its functions and services.

N e e e e mmmmmmmmmemaaaa Nature Ecology and Evolution. 2017,22;1(7):176. ---*
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Description of a new species of Hoolock gibbon (Primates:
Hylobatidae) based on integrative taxonomy

Peng-Fei Fan™ | Mai He®** | Ming Chen® | Alejandra Ortiz®™® | Bin Zhang® |
Chao Zhae® | Yun-Qiso L' | Hai-Bo Zhang'' | Clare Kimock®™ | Wen-Zhi Wang® |
Colin Groves™ | Samuel T, Turvey'™ | Christian Roos™ | Kiristofer M, Helgen® |

Hue-Long Jiarg”

T Sedei o Life Sthost S Yalam
ity Guangrhae, Chird

iemtiuie o B bbbl s B i
Mmamh, Bl L rvwrrsieg, D, Sl
ey Vet o Jodogs, Thies
Rcxhmy of Scoroa, Kurming, Chirg
it al Ve i iy, Sl
bt o Wl Mtz brithionion
it tion, Wishirgeor, DuC

* Th Wyato Usivarby Waamem Kook
Lty Ryola, lopas

*Dapansmsst of Ardenpaopy, Cate for fa
Shachyo4 b lurmr, Origire. How Yorb Unisoraiey
e sk

v ek Cermsfl e i Evolutiorary
Erimilai | WY CEPRL Mew o

bl o B Celprs, ke o Vi
L wkims il nshd Clamwgr, s pirsa sk
e iy, Tawger, AL

*[houe Mrmniain Conmraatin, Csl, Ching
FE g D, N Chrw

1" Beiing Zm. Bejerg. (s

TN 6 R b e B e

W et g g n o Dlpdack gihbon Myimases. | ipkdpatica] ©as linew vo sdenon fram
exmbern Myannae and southweserr China The pema of boclocdh gibbons compraes
Tt prediiily dicorbed ey e, e wectee | Hetsch Raelar) srd aaatern boadack
H. o) pobor, geigachialy noaded by the Chindsw Eher. We Hsesed the
mérphologe d wd geardr chanctemoy of wild isknil mi e dged e, ni
sarubigies il g ipliray walyan sy necPuresd geoons s, ceemd
mecrphakegy, ard crniodemsl dhamsciens o el the Exonomis dahn of the healxk
g e b Chirm Ths et sugpem shay hogog oy divardcs ro tho eam of tho Imweady
M Hia Fven, which weme previously ssigeed (o H. ecendys, s mosshaogioaly sed
genotically dutine fromn thoos 1o the wetad the cher, sed dhad b recogrired o4 3 pow
g, the Gaolkgong hookock gbon ov shywalier ooy S L ey e nov) W
ciniide’ that the atw el ihoukd be Svstporned 5u Drdsegered undey IUCH driseria The
distevery ol the revespecies foc s sibirtion of the sond for Inprived comenation of sral
apes, many of which am B deger of exfinegon in sndbers Chieg af Southnmt Asla

KLY ORDS
endangered species, gihbon Moo tandng, M- GaokEONE new Species

¥}
H. v hoolock M.l mishaiensis M. fewcanedys

M Gaoligong

DAt IR 2 RO G SR ol el 28k, BeA 36, 38, . B E LT RKMERRIN 2 L ENRA KR, FR

KE oy REMATPREERER, RIFHGHT —FFinIK B Hoolock tianxing, H13C# A « RITRE R 7 (Skywalker
hoolock gibbon) 3¢ “ @2 TTHEKE R 7, WK« RIT#H 7. ZFE A JEK S RENE =M, e KERPE =1

ANELEY R,

Geographic, CCTV. Daily Mail Z£5E & i B GTE .,

1% 3 ¥ AE American Journal of Primatology Z4:E 'k 3, X E k)55 F| 7 BBC. CNN, Discovery, National




BEERESHUEREALEE
2017 £F [ iR &5 IVENTIAWNIAN NN AN

Wi —: BERESEEREL SR | IR A n A L
TRRRAFLAESEUARPIGEEZHRE

Talpid Mole Phylogeny Unites Shrew Moles and Illuminates
Overlooked Cryptic Species Diversity

Kai He,"""? Akio Shinohara,"? Kristofer M. HElgen,4 Mark S. Springer,5 Xue-Long }iang,’*’1 and

Kevin L. Campbell*?

"State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming,
China

Department of Biological Sdences, University of Manitoba, Winnipeg, MN , Canada

*Department of Bio-resources, Division of Biotechnology, Frontier Science Research Center, University of Miyazaki, Miyazaki, Japan
“National Museurn of Natural History Smithsonian Institution, Washington, DC

*Department of Biology, University of California, Riverside, CA

*Present address: The Kyoto University Museum, Kyoto University, Kyota, Japan

"These authors contributed equally to this work.

*Corresponding authors: E-mails: jiangxl@mail kiz.ac.cn; kevin.campbell@umanitoba.ca

Assodate editor: Emma Teeling

Abstract

The mammalian family Talpidae (moles, shrew moles, desmans) is characterized by diverse ecomorphologies associated
with terrestrial, semi-aquatic, semi-fossorial, fossorial, and aquatic-fossorial lifestyles. Prominent specializations involved
with these different lifestyles, and the transitions between them, pose outstanding questions regarding the evolutionary
history within the family, not only for living but also for fossil taxa. Here, we investigate the phylogenetic relationships,
divergence times, and biogeographic history of the family using 19 nuclear and 2 mitochondrial genes (~16 kb) from
~60% of described species representing all 17 genera. Our phylogenetic analyses help settle classical questions in the
evolution of moles, identify an ancient (mid-Miocene) split within the monotypic genus Scaptenyx, and indicate that
talpid species richness may be nearly 30% higher than previously recognized. Our results also uniformly support the
monophyly of long-tailed moles with the two shrew mole tribes and confirm that the Gansu mole is the sole living Asian
member of an otherwise North American radiation. Finally, we provide evidence that aquatic specializations within the
tribes Condylurini and Desmanini evolved along different morphological trajectories, though we were unable to statis-
tically reject monophyly of the strictly fossorial tribes Talpini and Scalopini.

Key words: Talpidae, tree of life, cryptic species, aquatic, fossorial.

R Molecular Biology and Evolution,2017, 34 (1): 78-87 - - - - ’
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Out of Southern East Asia of the Brown Rat Revealed by
Large-Scale Genome Sequencing

Lin Zeng,""? Chen Ming,"** Yan Li,"® Ling-Yan Su,*® Yan-Hua Su,” Newton O. Otecko,"*®

Ambroise Dalecky,”'® Stephen Donnellan,'’ Ken Aplin,'* Xiao-Hui Liu,"? Ying Song,"* Zhi-Bin Zhang,"*
Ali Esmailizadeh,"” Saeed S. Sohrabi,"” Hojjat Asadollahpour Nanaei,"” He-Qun Liu,"* Ming-Shan Wang,u
Solimane Ag Atteynine,m‘” Gérard Rocamora,'® Fabrice Brescia,'” Serge Morand,”® David M. Irwin,"?'
Ming-Sheng Peng,'*® Yong-Gang Yao,>® Hai-Peng Li,** Dong-Dong Wu,*"*® and Ya-Ping Zhang™'**
'State Key Laboratory of Genetic Resources and Evolution, Yunnan Laboratory of Molecular Biology of Domestic Animals, Kunming
Institute of Zoology, Chinese Academy of Sciences, Kunming, China

Abstract

The geographic origin and migration of the brown rat (Rattus norvegicus) remain subjects of considerable debate. In
study, we sequenced whole genomes of 110 wild brown rats with a diverse world-wide representation. We reveal

brown rats migrated out of southern East Asia, rather than northern Asia as formerly suggested, into the Middle East
then to Europe and Africa, thousands of years ago. Comparison of genomes from different geographical populat
reveals that many genes involved in the immune system experienced positive selection in the wild brown rat.

Key words: Rattus norvegicus, origin, demographic history, natural selection.
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An Evolutionary Genomic Perspective on the Breeding of
Dwarf Chickens

Ming-Shan Wang""? Newton ©. Otecko,"" Sheng Wang™* Dong-Dong Wu,"'* Min-Min Yang,'
Yi-Long Xu,* Robert W. Murphy, "* Min-Sheng Peng*'” and Ya-Ping Zhang™'?*

"State Key Laboratory of Genetic Resources and Evolution & Yunnan Laboratory of Molecular Biology of Domestic Animals, Kunming
Imstiture of Zoclogy, Chinese Academy of Sdences, Kunming, China

*Kunming College of Life Science, University of Chinese Academy of Sciences, Kunming, China

*Laboratory of Animal Genetics, Breeding and Reproduction, Ministry of Agriculture of China, Mational Engineering Laboratory for
Animal Breeding, College of Animal Science and Technology, China Agricultural University, Begjing, China

“Wiandy Veterinary Station in Tongnan District, Changging, China

“Centre for Biodiversity and Conservation Biclogy, Royal Ontario Museum, Toronto, OM, Canada

“State Key Laboratory for Conservation and Utilization of Bio-Resources in Yunnan, Yunnan University, Kunming, China

"These authors contributed equally to this work

"Corresponding authors: E-maily: pengminsheng@mailkizaceon; zhangyp@mailkizacen.

Aszociate editon Fawmus Meeleen

Abstract

The evolutionary history for dwarfism in chickens remains an enigma. Herein, we explore the evolution of the
Serama, the smallest breed of chicken. Leveraging comparative population genomics, analyses identify several
genes that are potentially associated with the growth and development of bones and muscles. These genes, and
in particular both POUTFT and IGF1, are under strong positive selection. Three allopatric dwarf bantams (Serama,
Yuanbao, and Daweishan) with different breeding-histories, form distinct clusters and exhibit unigue population
structures. Parallel genetic mechanisms underlay their variation in body size. These findings provide insights into
the multiple and complex pathways. depending on genomic variation, that chicken can take in response to
aviculture selection for dwarfism.

Key words: chicken, Serama, genome, body size, dwarf, selection.

S Molecular Biology and Evolution, 2017,1;,34(12):3081-3088. -~
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Rapid Evolution of Genes Involved in Learning and Energy
Metabolism for Domestication of the Laboratory Rat

Lin Zeng " Chen Ming™* Yan Li,"* Ling-Yan Su,* Yan-Hua Su.® Newton O. Otecko,"? He-Qun Liu,"
Ming-Shan Wang,' Yong-Gang Yao® Hai-Peng Li} Dong-Dong wu,*" and Ya-Ping Zh@mg"1

'State Key Laboratory of Genetic Resources and Evolution, Yunnan Laboratory of Malecular Biology of Domestie Animals, Kunming
Institute of Zookogy, Chinese Academy of Sdences, Kunming China

‘University of Chinese Academy of Sciences, Beijing. China

'CAS Key Laboratory of Computational Biology, CAS-MPG Parner Institute for Compurational Biology, Shanghai Institutes for
Biokogical Sciences, Chinese Academy of Sciences, Shanghai, China

“Srare Key Laboratory for Consenvarion and Uilization of Bio-resources in Yunnan, Yunnan University, Kunming China

*Key Laboratory of Animal Models and Human Disease Mechanisms of the Chinese Academy of Sciences & Yunnan Province, Kunming
Institure of Zoology, Kunming, China

“College of Animal Science and Technology, Yunnan Agricultural University, Kunming, China

"Corresponding authors: E-mails: wudongdong@mail kizacen; shangyp@mail kizacen,
Associate editor: Gregory Wiay

Abstract

The laboratory rat, widely used in biomedical research, is domesticated from wild brown rat. The origin and genetic
mechanism underlying domestication of the laboratory rat remain largely elusive. In the present study, large scale
genomes supported a single origin for the laboratory rat, possibly from a sister group to wild rats from Europe/
AfricafMiddle East. Genomic and transcriptomic analyses uncovered many artificially selected genes (e, FONP2,
BIGAT1, and CLOCK) invelved in the nervous system. These genes associate with learning ability and regulation of
circadian rhythm, which likely enabled the successful domestication of the laboratory rat. Particularly, many genes,
including mitechendrial genes responsible for energy metabolism, displayed a substantially increased expression in the
brain of laboratory rats compared with wild rats. Our findings demystify the origin and evelution of this model animal,
and provide insight into the process of its domestication.
N e e e me e Molecular Biology and Evolution, 2017, 34(12):3148-3153. ---~
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Abstract

Heterogensty m ransonptional data hampers the sentification of diferentally expressed ﬂm—s
DEGs) and understandng of cancer, By because current methods rely on oross-samghe
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both i wore and o weo, to be crucal B oemongeness, g, aloobol metabodism (ADME),
chromosome remodeling (MCAPH) and complement system (Adpsin). Together, we present a
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Abstract

Molecular basis for mammalian echolocation has been receiving much concerns. Recent findings on the parallel evolution
of prestin sequences among echolocating bats and toothed whales suggest that adaptations for high-frequency hearing
have occurred during the evolution of echalocation. Here, we report that although the species tree for echolocating bats
emitting echolocation calls with frequency modulated (FM) sweeps is paraphyletic, prestin exhibits similar functional
changes between FM bats. Site-directed mutagenesis shows that the amino acid 3085 in FM bats is responsible for the
similar functional changes of prestin. We strongly support that the occurrence of serine at position 308 is a case of
hemiplasy, caused by incomplete lineage sorting of an ancestral polymorphism. Our study not only reveals sophisticated
molecular basis of echolocation in bats, but also calls for caution in the inference of molecular convergence in species
experiencing rapid radiation.
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Transcriptome analyses of rhesus monkey preimplantation embryos reveal a reduced capacity
for DNA double-strand break repair in primate oocytes and early embryos

Abstract: Preimplantation embryogenesis encompasses several critical events including genome
reprogramming, zygotic genome activation (ZGA), and cell-fate commitment. The molecular basis of
these processes remains obscure in primates in which there is a high rate of embryo wastage. Thus,
understanding the factors involved in genome reprogramming and ZGA might help reproductive success
during this susceptible period of early development and generate induced pluripotent stem cells with
greater efficiency. Moreover, explaining the molecular basis responsible for embryo wastage in primates
will greatly expand our knowledge of species evolution. By using RNA-seq in single and pooled oocytes
and embryos, we defined the transcriptome throughout preimplantation development in rhesus monkey.
In comparison to archival human and mouse data, we found that the transcriptome dynamics of monkey
oocytes and embryos were very similar to those of human but very different from those of mouse.
We identified several classes of maternal and zygotic genes, whose expression peaks were highly
correlated with the time frames of genome reprogramming, ZGA, and cell-fate commitment, respectively.
Importantly, comparison of the ZGA-related network modules among the three species revealed less
robust surveillance of genomic instability in primate oocytes and embryos than in rodents, particularly
in the pathways of DNA damage signaling and homology-directed DNA double-strand break repair.
This study highlights the utility of monkey models to better understand the molecular basis for genome
reprogramming, ZGA, and genomic stability surveillance in human early embryogenesis and may provide
insights for improved homologous recombination-mediated gene editing in monkey.
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Down-Regulation of EPAST Transcription and Genetic
Adaptation of Tibetans to High-Altitude Hypoxia
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Abstract

Tibwdans are well adapted to the hypexic environmisis st high akidude, we the il iwm of Ehid sdapiati
remaing ehike. We reporied e penethc amd funotkosal analyses of EPAS], 2 gene endoding hyposia inducible
farguor 2 (HAE-2x) with the mrongen signal of selection in previous penome wide scans of Tibetans, W showed that the
Titwdan-eneiched EPAST varianty down-regulate exprodon in human embdical endothelial celly and placenias.
Heterorygous EPAS) knockost mice digplay blunted physblogical reiponses to dhronic byporia. mirroring the situation
| Tibetana. Turthirmane, we lound that the Tibetan virdon of EPAST is ned only suociated with the relaterly low
hemsaghobim level as & polycythemia protectast, bt ales s ascociaed wich a low pulmenary visoconstfiction responses in
Tibetans. We propose that the dowe-regalation of EPAST contributes o the molbecular bas of Tibetam' sdagption 1o
high-akiude hypon.
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1. Coalescent-based delimitation outperforms distance-based methods for de-
lineating less divergent species: the case of Kurixalus odontotarsus species

group

Two coalescent-based (BFD and BPP) and two distance-based barcoding (ABGD
and jMOTU) methods were used to delimit closely related species in the Kurixalus
odontotarsus species group. Phylogenetic analyses revealed that the K. odontotar-
sus species group comprises 11 distinct maternal clades with strong support values.
Based on the genetic and morphological evidences, we consider that species diversity
in the K. odontotarsus species group was underestimated and the 11 clades represent
11 species, of which six are unnamed. The coalescent based delimitations decisively
supported the scenario of 11-species corresponding to the 11 clades. However, the
distance-based ABGD only obtained 3-6 candidate species, which is not consistent
with morphological evidence. These results indicate that BFD and BPP are more con-
servative than ABGD to false negatives (lumping). Method of fixed threshold (jMOTU)
may obtain a resolution similar to that inferred by BFD and BPP, but it severely relies
on subjective choice of the threshold and lacks statistical support. We consider that
coalescent-based BFD and BPP approaches outperform distance-based methods for
delineation of less divergent species.

2. The taxonomy of Kurixalus and Exostoma

In this year, we described two new species (Kurixalus lenquanensis sp. nov. and Ex-
ostoma gaoligongense sp. nov. ) from Yunnan province. Kurixalus lenquanensis sp.
nov., is distinguished from other congeneric species by a combination of morphologi-
cal and molecular evidence. The molecular results indicated that the ancestor of this
new species might have come from Taiwan Island or the ancestor of this new species
may have been widespread in southern China and the descendent species in between
Taiwan and Yunnan has become extinct. Exostoma gaoligongense sp. nov. is the 10th
species of the genus and is most similar to E. vinciguerrae in morphology but can be
distinguished from it by morphological characters. In addition, a new record of Thelo-
derma species (Anura: Rhacophoridae) in
China was discovered.

3. The artificial breeding, production and
releasing in the wild of endangered fishes
We keep moving in the way of conservation
and utilization of the endemic and endan-
gered fishes. In this year, we cultivated and
produced more than 2 million fish fry of these
fishes, including Sinocyclocheilus grahami,
Anabarilius liui chenghaiensis, Zaccoplaty-
pus, Anabarilius grahami, Torqgiaojiensis and
Distoechodon macrophthalmus. More than
2 million individuals were expanded to cultivated in other fish farms which in Huize
County and Xichou County, and more than 0.3 million individuals were released in wild

FOR THE WAY HOME
—releasing S. grahami into Dianchi Lake
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to rebuilt and restore the wild population of these fishes.
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Prof. Xuelong Jiang, Professor, The laboratory is mainly interested in
specimen-based investigations of biodiversity inventory, taxonomy and
systematics, phylogenetics and phylogeography of small mammals with
a special focus in the Henduanshan Region, and also in spatial ecology
of rare and cryptic mammal faunas, behavior and conservation ofblack
crested gibbon, as well as conservation biology of Asian elephant and
other large mammals.

Email: jiangxl@mail.kiz.ac.cn

1. Multilocus approaches reveal underestimated species diversity and inter-spe-
cific gene flow in pikas (Ochotona) from southwestern China

The phylogeny of living pikas (Ochotonidae, Ochotona) remains obscure, and pika
species diversity insouthwestern China has never been well explored. In this study, 96
tissue samples from 11 valid species in three classified subgenera (Pika, Ochotona
and Conothoa) from 23 locations were characterized using multilocus sequences of
7031 bp. Two mitochondrial (CYT B and COl) and five nuclear gene segments (RAG7,
RAG2, TTN, OXAIL and ILTRAPL1) were sequenced. We analysed evolutionary histo-
ries using maximum likelihood (RAxML) and Bayesian analyses (BEAST), and we also
used molecular species delimitation analyses (BPP) to explore species diversity. Our
study supported O. syrinx (O. huangensis) as a distinct clade from all named subge-
nera. Relationships among subgenera were not fully resolved, which may be due to a
rapid diversification in the middle Miocene (-13.90 Ma). Conflicting gene trees implied
mitochondrial introgression from O. cansus to O. curzoniae. We uncovered three cryptic
species from Shaanxi, Sichuan and Yunnan with strong support, suggesting an under-
estimation of species diversity in the “sky-island” mountains of southwest China.

2. Patterns and underlying mechanisms of non-volant small mammal richness
along two contrasting mountain slopes in southwestern China

The species richness patterns of small mammals and the processes shaping them
in two gradients of a mountain with different spatial and climatic characteristics were
examined using standard sampling scheme. We trapped 2,006 small mammals
representing 37 species, along elevational gradients on both western and eastern
slopes of the Ailao Mountains, Southwest China. Using mid-domain effect model, model
selection and model averaging, we examined the effects of slope, area, mean annual
temperature (MAT), mean annual humidity (MAH), productivity, plant species richness
(PSR) and the mid-domain effect (MDE) on the patterns of small mammal diversity.
The hump-shaped patterns were favored along the elevational gradient, but shapes of
diversity curves were different on the contrasting slopes. Area and productivity were the
most important factors in explaining the variation of total species richness. However,
for each specific group of small mammals (i.e. insectivores vs. rodents, largeranged
vs. small-ranged species, endemic vs. non-endemic species), the peaks of species
richness and their primary drivers varied. The major explanatory factors for richness
pattern of each small mammal group were not significantly different between the slopes,
suggesting the existence of the general underlying mechanisms on two slopes of a
mountain.

25 R#=0.715

Western: Total P=0.034 R=0.045

Eastern: Total P=0.686
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Prof. Yang Xiaojun, Principle Investigator, Kunming Institute of Zoology,
Chinese Academy of Sciences. My research interest lies at bird taxono-
my and fauna, phylogeny, biogeography, community ecology, as well as
behaviour ecology and conservation biology of endangered bird species.
Till now, 8 books and more than 100 papers have been published.

Email: yangxj@mail.kiz.ac.cn

1. The influences of one-dimensional interpolation on elevational species rich-
ness gradients

Interpolation of species ranges has been a common approach to compensate for the un-
evenness or incompleteness in sampling effort in studies of geographic species richness gra-
dients. However, potential biases introduced by this estimation method remain unclear. Here,
we presented an explicit examination of the influences of one-dimensional interpolation on
elevational species richness gradients, and discussed potential causes and processes of these
influences. We conducted intensive surveys of birds along the elevational gradients of the Ailao
Mountains, southwestern China, and compared richness patterns based on interpolation with
raw data as well as estimated data from rarefaction and Chao1 non-parametric estimator; we
also compared results of multiple linear regressions and hierarchical partitioning analyses ex-
plaining these four measures of richness. Actual evapotranspiration (AET) and the mid-domain
effect (MDE) were highly correlated and separately provided a good potential explanation for
the unimodal richness pattern in the Ailao Mountains, with modifying and suppressive effects of
other variables such as area. Interpolation consistently and significantly increased the effects of
AET/MDE, while it reduced contributions of area and human disturbance. Our results demon-
strated that while compensating for biases in sampling effort, interpolation may also spuriously
fill genuine distribution gaps, and tend to underestimate the effects of the non-monotonic or
discontinuous influencing factors that are responsible for these gaps, and overestimate the ef-
fects of other factors actually suppressed by these factors. These influences were most strong
for species with relatively medium elevational ranges. We conclude that at the regional scale,
interpolation method is a potential source of bias in identifying and explaining species richness
gradients and should be used with careful consideration. It may be advantageous to adopt
other robust estimation methods besides interpolation to gain a more accurate assessment of
species richness and a more objective understanding of their underlying mechanisms.

2. Historical population dynamics of East Asian birds

The glacial-interglacial cycles in the Pleistocene had caused repeated range expansion
and contraction of species at several regions in the world. However, it remains uncertain
whether such climate oscillations had similar impact on East Asian biota, despite its widely
recognized importance in global biodiversity. Here we use both molecular and ecological data
on 11 East Asian avian species with various altitudinal ranges to reveal that their peculiar re-
sponse to the late Pleistocene climate changes. Our ENMs consistently show that these birds
contracted their ranges to the south substantially during the LIG and expanded their northern
range margins through the LGM, leading to LGM ranges similar to the present ones in all 11
species. Coalescent simulations based on 25 - 30 nuclear genes retrieved signatures of sig-
nificant population growth through the last glacial period across all species studied, consistent
with the ENM prediction. The results strongly contrast with established views that species cy-
clically expanded in interglacial and contracted in glacial periods. Climate statistics suggesting
that East Asia had high climatic variation at the LIG and a relatively mild climate at the LGM
might explain the historical population dynamics of these birds. This is the first study based on
multiple species to charac-
terize the unique response
of East Asian biota to late 30
Pleistocene climate and
implies that global warming
might pose a great risk to
species in this region given
potentially higher climatic
variation in the future analo-
gous to that during the LIG.
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Andujar C, Arribas P, Gray C, Bruce
C, Woodward G, Yu DW, Vogler
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invertebrates to detect the effects of
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gy. 2017, doi:10.1111/mec.14410.
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tool for mammal surveys: evidence
from a known tropical mammal
community. Molecular Ecology
Resources. 2017, 7 (1) :6162.
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Ji YQ, Hultman J, Wirta H, and
Ovaskainen O. Quantifying un-
certainty of taxonomic placement
in DNA barcoding and metabar-
coding. Methods in Ecology and
Evolution. 2017, 8:398-407.doi:
10.1111/2041-210X.12721.

Cai W, Ma ZX, Yang CY, Wang
L, Wang WZ, Zhao GG, Geng YP,
Yu DW*. Using eDNA to detect the
distribution and density of invasive
crayfish in the Honghe-Hani rice
terrace World Heritage site. Plos
One. 2017, 12 (5) :e0177724.
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Prof. Douglas W. Yu. Yu's research covers two fields, (1)
game-theoretical models of symbiosis, and (2) rapid biodiversity
assessment using genomics. In the first area, we have devel-
oped new genomics methods for biodiversity rapid assessment.
In the second, we have been elucidating the mechanisms
stabilizing cooperation among species, using in fig-wasp and
ant-plant mutualisms as experimental models. Yu has 90 pub-
lications, including in Nature, Science, PNAS, PLoS Biology,
Ecology Letters, Ecological Monographs, Ecology.

Email: dougwyu@mac.com

1. A science perspective: Connecting Earth Observation to High-
Throughput Biodiversity Data

The global decline of biodiversity and ecosystem services has driven international com-
mitment to better management, in particular the Convention on Biological Diversity and its 2020
Aichi Biodiversity Targets. Signatories are required to monitor and report on changes in the
state of biodiversity and ecosystem services. However, without a harmonised and efficient sys-
tem, signatories have struggled to monitor progress or lack thereof toward the Aichi Targets.

In our new paper, Connecting Earth Observation to High-Throughput Biodiversity Data, we
describe a new approach that leverages automated recording devices (ARDs), high-throughput
DNA sequencing, and ecological statistics to extract the full information content of Earth-Ob-
servation (EO) data. EO technology is providing ever more sophisticated sensors, wider data
availability, higher spatial and temporal resolution, and near-continuous global coverage of a
large range of biophysical parameters. In combination, ARDs and sequencing allow efficient
measurement of biodiversity at high taxonomic resolution, and ecological statistics let us inter-
polate point samples of biodiversity to create continuous maps of species composition at land-
scape-scale. We conclude with an overview of approaches for implementing and institutionalis-
ing the interdisciplinary collaborations that will be needed to combine these separate fields.
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2. Using eDNA to detect the distribution and density of invasive

crayfish in the Honghe-Hani rice terrace World Heritage site

The Honghe-Hani landscape in China is a UNESCO World Natural Heritage site due to
the beauty of its thousands of rice terraces, but these structures are in danger from the invasive
crayfish Procambarus clarkii. We tested whether environmental DNA (eDNA) from paddy-water
samples could provide a sensitive detection method. We conclude that a program of repeated
eDNA sampling is now feasible and likely reliable for measuring crayfish geographic range and
for detecting new invasion fronts in the Honghe Hani landscape, which would inform regional
control efforts and help to prevent the further spread of this invasive crayfish.
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Molecular Evolution and Genome Diversity

Prof. Ya-Ping Zhang, Academician & Vice-President, Chinese Academy
of Sciences. He is an associate editor of Genome Biol Evol, and the ed-
itorial board of Hum Mol Genet. Recently year they focused on genomic
evolution of artificial selection and molecular machenism of the comlex
traits and high-altitude adaptation in animals. Within 2017, They revealed
evolutionary mechanism of adaptations against tropical parasites in Afri-
can dogs, and multiple genetic mechanisms of dwarfism in domesticated
chickens. Out of southern East Asia of the brown rat was revealed, and
rapid evolution of genes involved in learning and energy metabolism for
domestication of the laboratory rat. The above research progresses were
published in 22 SCl-indexed papers, including Mol Biol Evol (4), Giga-
science (1), Cell Res (1).

Email: zhangyp@mail.kiz.ac.cn

1. Adaptations against tropical parasites in African dogs

Africa is strong ultraviolet radiation and endemic malaria. Demographic history and
adaptive evolution of African dogs is unclear. So we explored their demographic
history and genetic basis of adaptation to the tropical African environment using
whole genome sequencing. Admixture analysis revealed that African dog genomes
contain about 1.88%-3.50% introgression from African golden wolves (Canis an-
thus). Population genetic analysis identified ADGRET is one of positively select-
ed genes. ADGRET has also been found to be association with severe malaria
resistance in African human populations. Functional assessments showed that
ADGRET1 provides protective host defense against Plasmodium infections. This
result support the dogs as a model for the study of malaria control and treatment.

2. Evolutionary studies of dwarf chickens

Over the years, human have imposed strong artificial selective pressure on chick-
en through breeding. With regard to body size, the broiler or game fowl (>5Kg)
could be 10 times heavier than ornamental chickens (<500g). Dwarfism trait has
been keenly pursued for breeding layer hens and ornamental chickens. Whether
they share a common genetic mechanism of body size variation is an interesting
question. Therefore, we sampled and sequenced genomes for the world’s small-
est chicken, commonly known as Serama, and another Chinese dwarf breeds,
Daweishan and Yuanbao chicken to address this question. From comparative
population genomic assessments, these dwarf chickens exhibited distinct genetic
background. Demographic history analysis suggested that both Yuanbao and Se-
rama experienced strong bottlenecks during breeding. Selective sweep analyses
accompanied by data simulations pointed to two genes, POU1F1 and IGF1, as
primary target genes underlying the small body size of Serama. Considering that
Serama harbors both Malaysian and Japanese bantam ancestry, and they possess
a large number of positively se-
lected genes involved in growth
and development, it suggested
a likely heterotic combination of
parental gene networks to pro-
duce the smallest chicken breed
within a brief period of time. This
research further demonstrated
that the three dwarf chicken
breeds exhibit parallel genetic
mechanisms for small body size
development.
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Evolution

Prof. Jing Che, Principal Investigator. Using amphibian
and reptile as model, we often explore the biodiversity
issue and evolutionary questions within a phylogenetic
framework.We are interested in how historical and ongo-
ing processes have shaped the patterns of biodiversity of
amphibians and reptiles that exist today and how the spe-
cies have adapted to and evolved.
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1. The current result of diversity survey of amphibians and reptiles for Thai-
land

The Southeast Asia is a global biodiversity hotspots
area, with high species diversity and endemicity.
Since 2008, our research group started to systemical-
ly work in the Indochina, especially including Vietnam,
Laos and Thailand, with an attempt to systematically
and comprehensively reveal the amphibian species
diversity, distri-
bution pattern
and evolution in
Southeast Asia.
Through years of collaborative researches with Chiang Mai University
and Payao University in Thailand, we have completed investigation of
10 National parks in 41 provinces of Thailand. Our preliminary results
identify numerous cryptic species as well as new species records.
With invitation from Doi inthanon National park, China-Thailand will
jointly complete the comprehensive investigation of amphibians and
reptiles in the area between 2017 and 2018, after which we will com-
plete the checklist and identification atlas for the National Park.

2. A novel multilocus phylogenetic estimation reveals unrecognized diversi-

ty in Asian horned toads, genus Megophrys sensu lato
The biodiversity of China and Southeast Asia has strong closeness and both areas possess tremendous

species. To understand the amphibian diver-

" fii i - (Asian horned toads) as the research
manal 7 __ group, and made a comprehensive phy-
— logeny using broad sampling and a mul-
tilocus approach (Chen et al., 2017; Mol
Phyl Evol). Analyses strongly indicate
- _ the presence of many undescribed spe-
cies. The results also suggest that Mego-
= phrys sensu lato is paraphyletic. Multiple
mutually exclusive, geographically cohe-
sive major clades exist in the group. Our
results also indicate that Borneophrys is

not a valid genus but rather a junior synonym of Megophrys.

sity and its geographical distribution patterns

in the whole area, we selected the widely
distributed genus, Megophrys sensu lato

g,
== 1
—

3. Contrasting population structure and demo-
graphic history generated by different geographic

features in eastern Qinghai-Tibet Plateau

Pleistocene glacial-interglacial climatic oscillations greatly shaped
the current genetic structure of many species. However, geographic
features may influence the impact of climatic cycling. Distinct geo-
graphic and environmental characters between northern and south-
ern parts of the eastern Qinghai-Tibetan Plateau (EQTP) facilitate
explorations into the impacts of geographic features on species.
Zhou et al. (2017 Ecol Evol) evaluate DNA sequence variation from
both the mitochondrial and nuclear genomes in Nanorana pleskei.
Analyses showed that northern populations can disperse freely
with population expansions, but alpine valleys isolate southern
populations resulting to their more stable demographic history.
This study evidence that both geographic and environmental features
drove the differences between the northern and southern EQTP.
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Prof. Wen Wang, Professor, Head of Evolutionary Genomics and Origin
of New Genes Research Group, KlIZ, CAS. Prof. Wang has been focusing
on evolutionary genomics. So far, he published more than 100 papers in
such scientific journals as Science, Nature, PNAS, PLoS genetics etc,
which are totally cited more than 9760 times with a H-index of 46. He is
Chief Scientist of both 973 project (Scientific and technology Ministry) and
Strategic Priority Research Program B (CAS), and also leader of Inno-
vative research group (NSFC). He received one second prize in China’s

National Natural Science Award in 2012 and two second prize in Yunnan Natural Science Award in 2017.

Email: wwang@mail.kiz.ac.cn

1. Building a Genetic Manipulationg Tool Box for Orchid Biology: Identification of Constitu-
tive Promoters and Application of CRISPR/Cas9 in the Orchid, Dendrobium officinale
Dendrobium officinale, a member of Orchidaceae, is highly valued for its ornamental purposes and
medicinal uses. Here, we identified several highly efficient promoters for exogenous gene expres-
sion and successfully applied the CRISPR/Cas9 system for editing endogenous genes (C3H, C4H,
4CL, CCR, and IRX) which are in the lignocellulose biosynthesis in the genome of D. officinale.
These results showed that our two genetic manipulation tools can efficiently express exogenous
genes and edit endogenous genes in D. officinale. These efficient research tools will not only help
create novel D. officinale varieties, but will also facilitate the molecular genetic investigation of or-
chid biology.

2. Genome editing in the butterfly type-species Papilio machaon

Butterflies are a promising system to explore the genetic, evolutionary, and developmental mech-
anisms underlying morphological diversification and speciation. In particular, the extraordinarily
diverse wing patterns among species, populations, sexes, and even seasonal forms and their mul-
tifunctional roles from crypsis to warning coloration, mimicry, thermoregulation, and mate selection.
Using recently developed CRISPR/Cas9 technology, we succeeded in editing genes in P. xuthus.
Here, we show that the protocol developed in P. xuthus efficiently works again in the butterfly
type-species P. machaon and describe the whole protocol with great details so that the butterfly
research community can easily use the protocol. This work further strengthens the potentials of
butterflies as new models for genetics, evolution and development studies.

3. Weighted gene co-expression network analysis reveals potential genes involved in early
metamorphosis process in sea cucumber Apostichopus japonicus

Sea cucumbers, one main class of Echinoderms, have a very fast and drastic metamorphosis pro-
cess during their development. However, the knowledge of this process is very limited for us, just
some morphological changes. Here we systematically examined the gene expression profiles of
Japanese common sea cucumber (Apostichopus japonicus) for the first time by RNA sequencing
across 16 developmental time points from fertilized egg to juvenile stage. Based on the weighted
gene co-expression network analysis (WGCNA), we identified 21 modules. Among them, MEdark-
magenta was highly expressed and correlated with the early metamorphosis process from late au-
ricularia to doliolaria larva. Furthermore, gene enrichment and differentially expressed gene anal-
ysis identified several genes in the module that may play key roles in the metamorphosis process.
Our results not only provide a molecular basis for experimentally studying the development and
morphological complexity of sea cucumber, but also lay a foundation for improving its emergence
rate.

4. De novo genome sequence and analysis of the Chinese Herbal Plant Panax notoginseng
Panax notoginseng is a slow-growing plant species documented in the ancient Chinese medical lit-
eratures for its ability to ameliorate hemostasis. After decades of pharmacological research, a vari-
ety of P. notoginseng-specific secondary metabolites (notably ginsenosides, notoginsenosides and
gypenosides) were isolated, identified, and implicated in conferring medicinal properties. To help
identify novel bioactive compounds in P. notoginseng and delineate their biosynthetic pathways,
We assembled a de novo draft genome of P. notoginseng of 2.39 Gb, with 36 790 protein-coding
genes and 8446 copies of nonprotein-coding. Besides, 12 full-length TPS (terpene synthases)
genes which were key enzymes for producing Plant terpenes in the P. notoginseng genome were
identified. Our analysis not only lays the groundwork for studying the biosynthesis of known ter-
penoids in P. notoginseng but also provides ample genetic resources for identifying novel drug
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{815 (Postdoctoral Fellows)
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candidates in closely related Panax species.
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Be“ B AR SEAA . BREEZARNBFFREERGE. <HttLaTh
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EEMR (Highlights)
& ( Selected Publications )

1. Peng, Y', Cui, C', He, Y', Ouzhulu-
obu', Zhang, H', Yang, D', Zhang,
Q', (19 authors), Xu, S., Chen, H.,
Liu, S., Wu, T.*, Qi, X.* & Su, B.*
Down-regulation of EPAS1 Transcrip-
tion and Genetic Adaptation of Tibet-
ans to High-altitude Hypoxia. Mol
Biol Evol 34, 818-830 (2017).

2. Zhang, H', He, Y', Cui, C', Ouzhulu-
obu, (22 authors), Wu, T., Qi, X.* &
Su, B.* Cross-altitude analysis sug-
gests a turning point at the elevation
of 4,500 m for polycythemia preva-
lence in Tibetans. Am J Hematol 92,
E552-E554 (2017).

3. Shi,L', Hu, E', Wang, Z', Liu, J., Li, J.,
Li, M., Chen, H., Yu, C.,, Jiang, T. &
Su, B.* Regional selection of the brain
size regulating gene CASCS5 provides
new insight into human brain evolu-
tion. Hum Genet 136, 193-204 (2017).

4. Bhandari, S', Zhang, X', Cui, C', Yan-
gla, Liu, L., Ouzhuluobu, Baimakang-
zhuo, Gonggalanzi, Bai, C., Bianba,
Peng, Y., Zhang, H., Xiang, K., Shi,
H., Liu, S., Gengdeng, Wu, T., Qi, X.*
& Su, B.* Sherpas share genetic vari-
ations with Tibetans for high-altitude
adaptation. Mol Genet Genomic Med
5,76-84 (2017).

5. Guo, Y.B', He, Y.X', Cui, C.Y', (16
authors), Zhang, X.M., Zheng, W.S.,
Xu, S.H., Chen, H., Zhao, S.G., Cai, Y.,
Liu, S.M., Wu, T.Y., Qi, X.B.* & Su,
B.* GCHI plays a role in the high-al-
titude adaptation of Tibetans. Zool Res
38, 155-162 (2017).

6. Zheng, W.S', He, Y.X', Cui, C.Y', (17
authors), Xu, S.H., Chen, H., Zhao,
S.G., Cai, Y., Liu, S.M., Wu, T.Y., Qi,
X.B.* & Su, B.* EP300 contributes
to high-altitude adaptation in Tibetans
by regulating nitric oxide production.
Zool Res 38, 163-170 (2017).

1. 414518 RH EPAS| 7 B R R A BE3HE SR IE M P AR EVLE] -

I Nt v SR AR AR S PR R B T e R AR 3SR O, X RGE R RE il 3 7 2 AR R
FA3E P PR R (Qi et al Mol Biol Evol 2013) , {E &5 Fiiid B PEESEAE An (i 26 P2 /K P RO 41
VR SCBLAt O i S B R SR 2R B Y B B P X — B (R LI SR AN T 4. EPAST R MICEGE K Y
SRR, AL N 2 B0 20 B SRR, (L HCLERNR N R o S IR R L 138 Lt B vh R AR /8
FER A DR SR AN LI 48, FRAT5EE % EPAST & IR 4 KA 1IN 5 S BHLAE fe N Tk o 22 3 5 S e 45
PR S p AL T ARSI X, $ ik SUme ik & 2R A4S AR FT RELE U ok B2 5 iR, Bl —2
ot el N R P T SR 32 A4S EPAST (L AT T RAEA IS (E ARG E AT . IR 2 L e s 2R 50 H7
T A LI AR AR A RS S99 . EPAST 3k R B RR /DRI IR ARIS S 0 0 242 A Il 522 o0 b
FTHREWIEIRYS, KB K & 40 EPAST {9745 S 5 T UR T EPAST fEFH P4 Bz 40NN AR 28 v i ik 7k
F5 24 EPASI B/ ZFBL 5 R A REAR LR A PR S B L R B, B Z5h, FAiTid &
B EPAST 2 B T T A A RELE i JBUIRSAIR S rp AT 2R Ak PAh, T RRIE 2 55 T R I A\ B Jif
BV, T S B R AR A IR K E B WP R R A 5y T L B Jin & 22 R Ty Molecular
Biology and Evolution, 34 (4) . 818-830, 2017) , iZWFFE B AL FA T BAAE G e N THERT s R S B0 8
T MU ST A S BEPEROCR k% EEHTTR%JE%?Q%@%. EPAS1 JE KB HEThRENL 28, Ak
LEMRHT N i SR AR A PR 5 Y A PR I 3X — B MR B A ThRE M G Y T B —2

2. R AN SRR EMEREENNERTR

L8 KW B AR RERIBEAL, T R R R A R O 2o i I AR R B IR vE'rT{EﬁTFI’JEEﬂ
TERNRE ). SRR E A DUR NREAALL, SR AR AR B ERBUD A BGm A & BRAIRAIIN 2
Joic FE AR EAR AT M 21 26 iR BE . Hov, Ifllé]:ﬁEImgﬁélﬁlﬁﬁﬂ%)\ﬁﬁ%ﬁﬁﬁmjﬁﬁhH"Jiﬁﬁj‘rjﬁz%,
BIVHRE e N TREAE v SR MR SRR 5 PP SRR IR I ZT 2 U B, PR LT A 2 i A RS, X A A I 2T 26
P B R TR I T RIS 5 IR T2 B 2B A SR . (R TRt X AR 0 B A A FE Y 20 %
AR XA [ B N BER & UM . A BRI A PR h B, s MR (KR (SEI5EL, 1900 k)
PRtk (IR FRELTYES, 5018 k) AHHEREARE. 1RG0 T X Seme ik N FERT M 2L
B W PR v AR AR AR, R BURCHE A TERY I 2T 28 1 9k B AL An i 2 ik HH 3R TE 4500 K /e A
— AR, 4500 KA ESEIPGEIER, BREAE RN, iR N e DR 2T i R i AR R
ISR NLHITE 4500 K LA b BIARBR iR IR E IR fh aT REA AT 28, HR0k, FRATE At 4500 K wf
AT THe 2 AR e N TSt v SR AR SR PR 58 e (@ I i SR, 025 IR0 T B e AT 2 SE BTG o7 22 i dig k1 )
L, X IRRFZE R & e T EE MK 28 American Journal of Hematology 92(9):E552-E554(2017).,

A EiIFAEERE CASCS EIA AL 312 th X i & 8 R

N BRI Rt b R R 2R — LR R Ml AR G B D P, DARFRIRFFFE 2
PEAR NS SR N R I 5122 5 B U AL DR L, bl A i faod Bt v i AT o B (b
BT AW R, A WELIIARFF R LB, Tz iR RE B CASCS IR AR R P RET 8
ARIRRZE, BRI ARKAR G AL VEREFNRTHEREN) HIREE, ZANFE
AHVESOLE, o, 2 AR REIRN A CREE Tk, it 6 OLa/E AT 5%k2 2 50,
HAHBBRE, A 440 2EMAERENTF LI iR, [BEBRIFEHEMARFRRIL £—-P0
5 FEsr BT, CASCS H PRIFEARIE AR vh 52 258 SR SCIE BRI TR 1EE3F‘7J‘I'[%EIZK’@ME¥1$EF?&7€7}
PEFEIE S, B %R AT BRiX e AR AT o S L U AE DU AT b 5 R R B R B ARG, 288
TS G A R R B A SRR BUAR AR, IR 2 R, fEUD N RN HE (L et CASCS 2
BB K B B EA B L T RE R A BRI BRI BOR R RAEE B 201 T Human Genetics 136,

193-204 (2017),
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Comparative Genomics

Prof. Bing Su, principal investigator, The enlarged brain and highly
developed cognitive skills are the most significant characteristics
that set us apart from our relatives, the non-human primates. This ‘_ :
evolutionary expansion is believed to be crucial to the highly developed
cognitive abilities in humans, yet its genetic basis remains unsolved. our
laboratory focuses on (1) the genetic mechanism underlying the dramatic
enlargement of human brain and its highly developed cognitive skills
during human evolution; (2) Origins and migration of modern human
populations in East Asia and its adaptation to environmental stress.

E-mail: sub@mail.kiz.ac.cn

1. Down-regulation of EPAS1 Transcription and Genetic Adaptation of Tibetans to
High-altitude Hypoxia

Tibetans are well adapted to the hypoxic environments at high altitude, yet the molecular
mechanism of this adaptation remains elusive. We reported comprehensive genetic and
functional analyses of EPAS1, a gene encoding hypoxia inducible factor 2a (HIF-2a) with
the strongest signal of selection in previous genome-wide scans of Tibetans. We showed
that the Tibetan-enriched EPAS1 variants down-regulate expression in human umbilical
endothelial cells and placentas. Heterozygous EPAS1 knockout mice display blunted phys-
iological responses to chronic hypoxia, mirroring the situation in Tibetans. Furthermore, we
found that the Tibetan version of EPAS1 is not only associated with the relatively low he-
moglobin level as a polycythemia protectant, but also is associated with a low pulmonary
vasoconstriction response in Tibetans. We propose that the down-regulation of EPAS1
contributes to the molecular basis of Tibetans’ adaption to high-altitude hypoxia. Peng et
al. Mol Biol Evol 34, 818-830 (2017)

2. Cross-altitude analysis suggests a turning point at the elevation of 4,500 m for
polycythemia prevalence in Tibetans

Tibetans are well adapted to hypoxic environment at high altitude. Compared with low-
landers moving to high altitude, Tibetans have relatively low hemoglobin concentrations
that is considered a protection from high altitude polycythemia (overproduction of red
cells). But how high can Tibetans live remains an open question. We analyzed hemoglobin
profiles of nearly 9,000 Tibetan individuals from 20 geographic populations permanent-
ly residing at elevations from 2,227m to 5,018m. With the use of a nonlinear regression
model, we identified an elevation turning point around 4,500m showing sharp increases of
hemoglobin concentration and polycythemia incidence. This elevation turning point likely
marks the altitude limit for Tibetans. Zhang et al. Am J Hematol 92, E552-E554 (2017).

3. Regional selection of the brain size regulating gene CASC5 provides new insight
into human brain evolution

Human evolution is marked by a continuedenlargement of the brain. Previous studies on
human brainevolution focused on identifying sequence divergences ofbrain size regulat-
ing genes between humans and nonhumanprimates. However, the evolutionary pattern
of thebrain size regulating genes during recent human evolutionis largely unknown. We
conducted a comprehensive analysisof the brain size regulating gene CASC5 and found
thatin recent human evolution, CASC5 has accumulated manymodern human specific
amino acid changes, including twofixed changes and six polymorphic changes. Among hu-
manpopulations, 4 of the 6 amino acid polymorphic siteshave high frequencies of derived
alleles in East Asians,but are rare in Europeans and Africans. We proved that this be-
tween-population allelic divergence was caused byregional Darwinian positive selection in
East Asians. Furtheranalysis of brain image data of Han Chinese showedsignificant asso-
ciations of the amino acid polymorphic siteswith gray matter volume. Hence, CASC5 may
contributeto the morphological and structural changes of the humanbrain during recent
evolution. The observed between-populationdivergence of CASC5 variants was driven by
naturalselection that tends to favor a larger gray matter volume inEast Asians. Shi L. et al.

ST &N (Lab Staff)
TEAR ( Staff)
B L BIARR

Dr. Xuebin Qi, Associate Professor
qixuebin@mail kiz.ac.cn
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Dr. Xiaoming Zhang, PhD. Associate Professor
g ¢, #L, BfRA

Dr. Yi Peng, PhD. Associate Professor

ik E Mt BEMRR

Ms. Hui Zhang, Research Associate
zhanghui@mail kiz.ac.cn

2 E AR BEARA

Ms. Yan Guo, Research Associate
Guoyan@mail.kiz.ac.cn

a &, Bt BEfRR

Dr. Lei Shi, PhD. Research Assistant
=FHE, B, PEHRRA

Dr. Chunmei Li, PhD. Research Assistant

524 ( Graduate Students )

2007-present

&2 |Z YiPeng, 2007

A % LeiShi, 2007
KFELE Yanfeng Zhang, 2007
Z B Ming Li, 2008
¥3Z$R Lixin Yang, 2008
SZMME  Yingmei Peng, 2008
#%831E Zhaohui Yang, 2009
@ Xiangyu Cao, 2009
/@ 1 Kun Xiang, 2010
F 3% YiWang, 2010

3K BY XuZhang, 2010

#X 38 Qiang Lin, 2011
XUZAME Jiewei Liu, 2012
2K Yandong Yang, 2012
EEtHtE  Shiyu Liao, 2012
Z % XinLuo, 2013
{a]—1# Yibo He, 2013
F#E= Yaoxi He, 2014
Min Li, 2014
Dongqin Zhang, 2014
Jiamiao Yuan, 2015
Yanan Zhou, 2015
Ting Hu, 2016

Yan Hu, 2016
Xiaoyu Meng, 2016
X Tian Yue, 2017

A Xuerui Zeng, 2017
Yt Bin Zhou, 2017
Wangshan Zheng, 2017

Human Genetics 136, 193-204 (2017).
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BEEMRER (Highlights)
i£Z& ( Publications )

Li WX', He K', Tang L', Dai
SX, Li GH, Lv WW, Guo YC,
An SQ, Wu GY, Liu D*, Huang
JF*. Comprehensive tissue-spe-
cific gene set enrichment analysis
and transcription factor analysis
of breast cancer by integrating 14
gene expression datasets. Onco-
target. 2017, 8(4): 6775-86.
Wang Q', Li WX', Dai SX, Guo
YC, Han FF, Zheng JJ, Li GH*,
and Huang JF*. Meta-Analy-
sis of Parkinson’s Disease and
Alzheimer’s Disease Revealed
Commonly Impaired Pathways
and Dysregulation of NRF2-De-
pendent Genes. Journal of Alz-
heimer’s Disease. 2017, 56(4): p.
1525-1539.

Liu JQ', Dai SX', Zheng JJ',
Guo YC, Li WX, Li GH*, and
Huang JF*. The identification
and molecular mechanism of
anti-stroke traditional Chinese
medicinal compounds. Scientific
reports. 2017, 7: p. 41406.

Li WX', Cheng F, Z
hang AJ, Dai SX, Li
GH, Lv WW, Zhou T, Zhang Q,
Zhang H, Zhang T, Liu F, Liu D*,
Huang JF*. Folate Deficien-
cy and Gene Polymorphisms
of MTHFR, MTR and MTRR
elevate the Hyperhomocyste-
inemia Risk Clin Lab. 2017,
63(3):523-533.

I MeEGhEZG PR BREEYIL SRR

D]

Bansy, REREIRTT IS T RS, BRI E 2 RVEHIN T B faH A2
fEHERIBIA . B WA EEAERTT T B FARIRIT . LT ik ik, A
FEIX R T B EX VF L IRAIANG A B, BT AR, A2
AUFN SRR BU 258, v A (R G b 2580 R i % T8 i 2000 F2 D o
VF 2 25 PRI L & Y C2 M TR T e, T, JLB AN, i, SR,
SEHUFERIBEINER S 2 FRE . AL, (240 B2 TRER R AR R AU 25 ) E 5%
IR, PR, EfEGh R A/ N I Ty ROt . &
XX —BUAR, AR e = A I & B0 DU 25 TP & CDRUG & gerh 2
2R P rh TR 25 A R AL A DU AT T RGERIIEAE AR . 3T
MR TR 5278 ANDUEL A4, HAET 346 MEAPTE 60 AN AN R MR S Fh 2
IR pUmiaEtE. E—PRoPrRIA 3952 (75%) MLawmos Ll
LW BAT i EEREE AR . 6 T BB EER, FATRI G w5 05 ik 5 i 57
P EAEAEDURIE PRI 25 Y . X LMW 12 50 A THE S0 28 /S FHRN 46 /1),
RARK AR THUR LTI ERE . BfE, O T Ui L iibuE 254y
AR ML XL R T X SR B 25 A 1 SCRHE TS max SEpE A B
A AR P s> AL, RS T R A Rep U (L & W A0 2 iU A A Do
HE RSB T — A S AR SR RETER

2. i KEBHRAE F IR AN A F M B E R IEF B R

AL (stroke) R4S, fE24 2 PRVEERY M LM, mBOLRIEN, o+
WK IR3— B RIS HRHERT 4. DOEMAT R RBE L3k b a2 Bk b KB L3R 1
2/3, fEFPE], BEAEAR AL 2000 ASET-H X EPE 5 [ 5 H BB T SR HRE AT = BEAD,
IR RS T AR hAR. AR, BERRILEANE A4, b, B
IR R Rk 2 402 85 %, LATERIIF S4B Bl i P b XU R A2 38, B 3R N2
oS BIPERIRTRAN, (HAE 5 T-Hirh WAL hRAE R 31 S PRI S48 b, xhix
—HUAR, Bl ldL B A Gl M b KL SR R, S5 A THARIRIE Integrity KOHE A
AP WECER AR R, RGEHb AT T HUrh AR R SRR L E N, DUR B4R AN
AR NTERIZE S oW R B e USRS A B T 1E 6 55 A 2 R 4 DR o R
BEMETIER MR R IR R B IRKRIZESR . BT T BRI AR
2k RIFIESE T UL B SR TRZE PRI 22 S iR 25 DA EME BIR =5, adid
KEGG & 8 Ml 1 5 BB PR 2o Pk rp XU 5 2L L™ F A S i Al B A0 . 2
— %, BATHER T KR S A SC I REA R R AE 55 MERT 2o P rh 2B S ke % (n
ILIA, L6, IL8 %) o BHLAPXLERLERAE RAEAS [ SRS T B O NI Fh AR D 22 57
Hal A et X b A 25 O 2 Ll s TR B, BE, (E4 )5
Ry T R, TS IR b PR AR RS S e . FRATIAORE ST A Fa Bt v
DR RRFFZE ANl RIS A — 4R 5 3 L o
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Bioinformatics and system biology |

Prof. Jing-Fei Huang, Principle Investigator, Deputy Director, Kunming |
Institute of Zoology, Chinese Academy of Sciences. The research is
mainly focused on the structure basis of protein functional evolution, the &
evolutionary mechanism of protein/gene, protein interaction network and
functional evolution, disturbing peptide design based on protein evolution,
the mechanism of complex disease and potential drug target discovery. |
More than 90 papers have been published in Mol. Biol. Evol., FEBS Lett., ;
Structure, Acta Crystall., J. Mol. Struct., J. Theor. Biol., J. Mol. Model.,

Mammalian Genome, PLoS ONE, BMC Bioinformatics, BMC Evol Biol, Mol. BioSyst and Bioinformatics.

Email: huangjf@mail.kiz.ac.cn

1.In silico identification of anti-cancer compounds and plants from tradi-
tional Chinese medicine database

There is a constant demand to develop new, effective, and affordable anti-can-
cer drugs. The traditional Chinese medicine (TCM) is a valuable and alternative
resource for identifying novel anti-cancer agents. In this study, we aim to identify
the anti-cancer compounds and plants from the TCM database by using chemin-
formatics. We first predicted 5278 anti-cancer compounds from TCM database.
The top 346 compounds were highly potent active in the 60 cell lines test. Sim-
ilarity analysis revealed that 75% of the 5278 compounds are highly similar to
the approved anti-cancer drugs. Based on the predicted anti-cancer compounds,
we identified 57 anti-cancer plants by activity enrichment. The identified plants
are widely distributed in 46 genera and 28 families, which broadens the scope
of the anti-cancer drug screening. Finally, we constructed a network of predicted
anti-cancer plants and approved drugs based on the above results. The network
highlighted the supportive role of the predicted plant in the development of an-
ti-cancer drug and suggested different molecular anti-cancer mechanisms of the
plants. Our study suggests that the predicted compounds and plants from TCM
database offer an attractive starting point and a broader scope to mine for poten-
tial anti-cancer agents.

2. Integrated analysis of ischemic stroke datasets revealed sex and age
difference in anti-stroke targets

Ischemic stroke is a common neurological disorder and the burden in the world
is growing. This study aims to explore the effect of sex and age difference on
ischemic stroke using integrated microarray datasets. The results showed a
dramatic difference in whole gene expression profiles and influenced pathways
between males and females, and also in the old and young individuals. Further-
more, compared with old males, old female patients showed more serious bio-
logical function damage. However, females showed less affected pathways than
males in young subjects. Functional interaction networks showed these differen-
tial expression genes were mostly related to immune and inflammation-related
functions. In addition, we found ARG1 and MMP9 were up-regulated in total and
all subgroups. Importantly, IL1A, ILAB, IL6 and TNF and other anti-stroke tar-
get genes were up-regulated in males. However, these anti-stroke target genes
showed low expression in females. This study found huge sex and age differ-
ences in ischemic stroke especially the opposite expression of anti-stroke target
genes. Future studies are needed to uncover these pathological mechanisms,
and to take appropriate pre-prevention, treatment and rehabilitation measures.
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Dr Shao-Xing Dai, Assistant Professor
daishaoxing@mail kiz.ac.cn

BEEX B

Ms.Ai-Wen Liao, Secretary
awliao@mail.kiz.ac.cn

Xl & RARR

Ms. Heng Liu, Technician

livh@mail .kiz.ac.cn

54 ( Graduate Students )

X805
U
e
S
=25
S5

PREE

Jun-Juan Zheng
Jia-Qian Liu
Qian Wang
Wen-Xing Li
San-Qi An
Hui-Juan Li
Bi-Wen Cheng




BEERESHUEREALEE
2017 £F [ iR &5 IVENTIAWNIAN NN AN

BT EEEAR

G, L, DR, RIS R AR WA, B
A PORSRMBLIE R AL . LU VORI (LR X B R re ¥t 4
(fedemBisih, 8, Wb, SUEEREFUEAY ) hEEOHR, Wil
IR, TSRS AN, SR AR R, $ AL
S, SR, SHRER AL R BERIL AL % BT S5 LR, LUR
S SERPEEATEAT e (A k) BARR R, 254 (n
B ) R, A IR (T L5 P57 RS R

E-mail: wenjf@mail .kiz.ac.cn

ZRR (Highlights )

Ye Q-Q, Tian H-F, Chen
B, Shao J-R, Qin Y, Wen
J-F*.Giardia’s primitive
GPL biosynthesis pathways
with parasitic adapta-
tion‘patches’: implications
for Giardia’s evolutionary
history and for finding
targets against Giardiasis.
Scientific Reports. 2017,
7(1):9507.

Lv Zhangxia', Shao J-R',
Xue M, Ye Q-Q, Chen B,
Qin Y, Wen J-F*. A New
Species of Giardia (Sar-
comastigophora: Hexam-
itidae) likely Specifically
Parasitizing Hamsters.
Parasites & Vectors (in
press)

Chen B, Shao J-R, Zhuang
H-F, Wen J-F*. Evolu-
tionary dynamics of triose-
phosphate isomerase gene
intron location pattern in
Metazoa: A new perspec-
tive on intron evolution in
animals. Gene. 2017,602
:24-32

1. RER—BEERERICENFHMHNEZIREREX

BAE BT RG U5 2h iR N R BT — Rz 7 (4 R L e Fpi 51 58 shT s
KIFHIA B R TE LAY T4 B, %t H: beta-giardin £ small subunit rRNA 4
B BENT R T RE KA 00, KHSHANHE REWHEIX A, 46
WA FETT IR, FROE TiX 2 SHA AT iUg 82X I
—HFAP R, a2 AR TS & (Giardia cricetidarum) , % A2 14 Tk,
L 10 ek, REREEG IS F 5 H RS MR X o ok . BrAMAAR
g HZ AT A AR B BOEH R R N, 66 ST S FL ah P g N T e sc i
BB T iZFh L b 25 A T RO R 5 sh R N . JCRRBIRY B et iy
HHO B R A B e B b s A T R DR, AN i RE A% LM I AR B
DA TR s N . CAERTIEE B (G. intestinalis) 4 &) 1Y
mEIEH, BRFETILVFIA MR, BB MR e
B R LR A TR R S s N, BN AR BB TE 2 2
H YR, AR ETARTEE WL v i, e DIt E e E
H— A R G0 w] HRIF 9T 5158 R A S B G RN 3o by SR

2. ERESSIEREEFRTASFHREUE A S FRHLMINENET

AR B AT AT RS IRAT T A8 et A & AR IR R AR R R S R
W, BEEERAS RPN E TIAEESR, S8 EZEY PG
W BN E . REGIRE ANE R RET TRERIFI, B E R
BIDAAELE . BATTR TARR AR AR 4, sl id oo Hr e Fiil b &+
IR AR ZR 75— AH A [P — DA PN & TR an el DR B TRy, allad IR A 3L,
REEHE M —AZRNEG FERIVBRANEREE D, HeBlefket 1IN
G, MR BRRE IR NS AR TR, BRIk ZINEA RIS
W& TR EAHSCHEMATE B, BATRIIHEL —LEN & TR 5 H B AME Y
TN &RV TR — Pk R &, I X RN & e 2 b TE & XL L,
FAHEN AN & IR B IFA—E 5 A SRIDhREA KR, M e R & LSMIH
ST, ok B A TR e He Rk PRIZH D RETT Y T & PR AR A A — BRI
BAVIBFEERA DT UUSERE A T 2 AT AETEN & TR LD rT oA IR ZR Y
IERADRETI M E T AILRE, WIMU RN & A « DhRERRE] A~ —&E
DA BB N & BB R FIERET, SE R VLN & TR RESE R A DD RER.
T AN AL FT BRI A
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Evolutionary Genomics of
Eukaryotic Cells

Prof. Jian-Fan Wen, Principal Investigator, Vice Director of
the State Key Laboratory of Genetic Resources and Evolution.
His group is mainly interested in the origin and evolution of the &
eukaryotic cell. Taking the protists, which occupy key positions in
the eukaryotic cell evolution, as models, and combining with the
data of prokaryotes and multicellular organisms, they study the

biodiversity and origin and evolution of the structures and functions, especially of genes, gene families, gene groups of
functional pathways and genomes, of the eukaryotic cells. Based on these basic studies, they also explore the new ways
for the control and treatment of some harmful organisms (e.g. parasitic protozoa and schistosomes) and the applications

of the effective and specific metabolic pathways.
Email: wenjf@mail.kiz.ac.cn

1. A New Species of Giardia and its Value for the Study of Host Parasitism Strategy of
Giardia
Giardia are flagellated protozoan parasites that infect humans and many other vertebrates
worldwide. Their diverse host ranges and specificities reflect an extensive divergence of host
parasitism strategy among them, which contributes to their successful parasitism in such an
extremely wide range of vertebrates. Although many species in various animals were reported,
currently only six species of Giardia has been considered valid. It has already been more than
a quarter of century since the last new species G. ardeae was re-identified.Here, we report a
new specifically hamster-parasitizing species, Giardia cricetidarum. Its trophozoites are pear-
shaped and have a usual length of about 14mm and a usual width of about 10mm, and thus
are generally larger but dumpier than all the described species. But its ovoid cysts, with a usual
length of about 10mm and a usual width of about 10mm, are not morphologically distinguish-
able from others. Molecular phylogenetic analyses based on b-giardin and small subunit rRNA
loci both demonstrated G. cricetidarum is genetically distinct from all the current valid Giardia
species. Investigation of host range indicated it was only found in hamsters (including Pho-
dopus sungorus, P. campbelli, and Mesocricetus auratus), while all the other described mam-
mal-parasitizing species (G. muris, G. microti, and G. intestinalis) each also have other hosts.
Artificial infective experiment further demonstrated it can only infect hamsters rather than any
nearly-related rodents. Besides, its “all or none” prevalence pattern in hamster populations,
strong positive detection in infected hamsters, and rare coinfection with other Giardia in a com-
mon hamster, all suggest it has some advantages in parasitizing hamsters over other Giardia.
Therefore, our work has identified a new species of hamster-specific Giardia, which has the
narrowest host range among all the known mammal-parasitizing Giardia. The new species, to-
gether with the three other mammal-parasitizing Giardia with differently wider host ranges, may
be able to be used as a model system for the study of evolutionary divergence of host parasit-
ism strategy of Giardia.
2. Sense-antisense gene overlap causes the retention of the few introns in Giardia and
the implications for intron evolution and function

Spliceosomal intron has been speculated to be abundant in early eukaryotes with subse-
quent genome evolution dominated by intron loss, and thus very few introns in some modern
eukaryotes must be the consequence of massive loss. Unfortunately, the causes of the loss
remain elusive despite extensive research. Here, by investigating the extremely few introns
in Giardia lamblia, we explore the reverse question — how these few introns can be retained.
Our investigation finds that despite of constant selective pressure of intron loss in Giardia’s
evolution, intron gain still occurred and a few of both ancient and newly-emerged introns can
still be retained. Furthermore, not finding any special features or functional importance of these
introns responsible for their retention, we notice some intron-containing genes form sense-an-
tisense gene pairs with the genes on their complementary strands, and that the introns exactly
reside in the overlapping regions. These observations suggest the retention of introns is not
necessarily due to functional constraint of the introns themselves but due to the causes outside
of introns, and “overlap constraint” imposed by genes or other genomic functional elements is
at least an important one of the reasons. These findings can not only explain why there exist
no eukaryotes without any introns and might provide a valuable clue to find new genomic func-
tional elements, but implicate that “functional constraint” of introns themselves is not necessari-
ly directly associated with intron loss and gain, or that the real functions or functioning manners
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on evolutionary and functional genomics. The work in Shi's laboratory covers |
two fields: (1) molecular mechanism of adaptation to various environments
in animals. We study the genotype-phenotype relationship at the genomic
level under the guidance of natural selection theory, while combining multiple
advanced techniques including NGS, bioinformatics and functional assays,
etc. (2) novel disease-related gene identification and the etiopathogenesis
study. Through genomic analyses using non model organisms, we try to aid | =
the comprehensive understanding of the etiopathogenesis in human longevity,
cardiovascular diseases and tumors from a different angle.
Email: ship@mail.kiz.ac.cn  Tel: 0871-68125411

1. Most m°A RNA modifications in protein-coding regions are evolutionarily
unconserved and likely nonfunctional

Methylation of the adenosine base at the nitrogen-6 position (m°A) is the most
prevalent internal posttranscriptional modification of mMRNAs in many eukaryotes.
Despite the rapid progress in the transcriptome-wide mapping of m°As, identifica-
tion of proteins responsible for writing, reading, and erasing m°As, and elucidation
of m°A functions in splicing, RNA stability, translation, and other processes, it is
unknown whether most observed m°A modifications are functional. To address
this question, we respectively analyze the evolutionary conservation of yeast and
human m°As in protein-coding regions. Relative to comparable unmethylated As,
m°As are overall no more conserved in yeasts and only slightly more conserved
in mammals. Furthermore, yeast m°As and comparable unmethylated As have no
significant difference in single nucleotide polymorphism (SNP) density or SNP site
frequency spectrum. The same is true in human. The methylation status of a gene,
not necessarily the specific sites methylated in the gene, is subject to purifying se-
lection for no more than ~20% of m°A-modified genes. These observations suggest
that most m°A modifications in protein-coding regions are nonfunctional and non-
adaptive, probably resulting from off-target activities of m°A methyltransferases. In
addition, our reanalysis invalidates the recent claim of positive selection for newly
acquired m°A modifications in human evolution. Regarding the small number of
evolutionarily conserved m°As, evidence suggests that a large proportion of them
are likely functional; they should be prioritized in future functional characterizations
of m°As. Together, these findings have important implications for understanding the
biological significance of m°A and other posttranscriptional modifications

2. CDKN2B deletion is essential for pancreatic cancer development instead of
unmeaningful co-deletion due to juxtaposition to CDKN2A

Pancreatic cancer is among the deadliest malignancies; however, the genetic
events that lead to pancreatic carcinogenesis in adults remain unclear. In vivo mod-
els in which these genetic alterations occur in adult animals may more accurately
reflect the features of human cancer. In this study, we demonstrate that inactivation
of Cdkn2b (p15ink4b) is necessary for induction of pancreatic cancer by oncogenic
KRAS®'?® expression and inactivation of Tp53 and Cdkn2a in adult mouse pancre-
atic ductal cells (P60 or older). KRAS®'® overexpression in these cells activated
transforming growth factor-f3 signaling and expression of CDKN2B, which, along
with CDKN2A, led to cellular senescence and protected cells from KRAS-mediated
transformation via inhibition of retinoblastoma phosphorylation. These results show
a critical role of CDKN2B inactivation in pancreatic carcinogenesis, and provide a
useful adult animal model by genetic engineering via lentiviral delivery.
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Prof. Qing-Peng Kong, Principle Investigator, Kunming Institute of Zoolo-
gy, Chinese Academy of Sciences.

The main research interests of my laboratory are: (1) tracing the origin
and evolutionary history of modern humans and (2) disclosing the molec-
ular mechanism of healthy aging by studying longevity individuals. Our
research group has already published over 80 papers on the international
peer-reviewed journals such as Am J Hum Genet, PNAS, Mol Biol Evol,
Theranostics with total citations over 2,900 times.

Email: konggp@mail.kiz.ac.cn

1. Insights into the mechanism of tumorigenesis based on omics data

Tumor is one complex disease with high heterogeneity, its pathogenesis is still very
unclear. With the accumulation of massive tumor genome and transcriptome analysis
data, it is a perfect opportunity for us to deeply understand the molecular mechanisms
of cancer development. However, the heterigenetity of tumor and batch effects in data
brought lots of difficulties in large-scale data analysis. In view of this, we have devel-
oped a new CVAA method for large sample high throughput data and used this method
to analyze 12 tumor RNA-seq in the TCGA database, successfully identified a large
number of tumor-differentiated genes, and there are many common gene transcrip-
tional disruption levels among different tumors ( Li, He, and Wu et al. 2017, Thera-
nostics). Furthermore, we found that ERCC6L, a newly discovered DNA helicase, is
highly expressed in 12 solid cancers, ERCC6L silencing can significantly inhibited the
proliferation of breast and kidney cancer cells. The xenograft experiment also showed
that silencing of ERCCG6L strikingly inhibited tumor growth. In addition, higher ERC-
C6L expression was found to be significantly associated with worse clinical survival in
breast and kidney cancers (Pu and Yu et al. 2017, Oncotarget ). In addition, we also
found that the genes located on calcium signaling pathway tend to be hypermethylated
in multiple types of tumors, suggesting the close relationship between calcium signal
and tumorigenesis (Wang et al. 2017, Oncotarget).

2. Cultural diffusion of Indo-Aryan languages into Bangladesh

Although both linguistic and historical studies indicated only a small group of Aryans
had been involved into the diffusion of Indo-Aryan languages into Bangladesh, no ge-
netic studies had been carried out to prove this notion. By studying mitochondrial DNA
variants of 240 Bengali speakers in Bangladesh, among which 23 mitogenomes

are completely sequenced, we found a high proportion of South Asian components in
this group. By contrast, only a small proportion of lineages can be traced back to west-
ern Eurasia, which could be attributed to recent gene flow. Our results implied a cul-
tural diffusion of the Indo-Aryan languages into Bangladesh (Li and Wang et al. 2017,
Mitochondrion).

3. Large-scale of transcriptomes study of longevity population

Centenarians live longer and markedly delay even escape some serious age-relat-
ed diseases, thus are regarded as good subjects to study underlying mechanisms of
healthy aging. However, previous genome-wide variation scanning studies revealed
that longevity individuals carry very few health-protective mutations, suggesting the im-
portance and necessity of exploration on other layers, such as gene expression. Aber-
rant gene expression is closely associated with age/age-related diseases, we obtained
and analyzed about 800 transcriptomes from longevity families including centenarians,
their F1 offspring and spouses of offspring. The results revealed that centenarians
indeed harbor unique transcriptional characteristics, which functions in influencing
human health. Moreover, this transcriptional pattern can partially passes on to their off-
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Computational Biology and
Medical Ecology

Prof. Zhanshan (Sam) Ma, Principle Investigator, received his |
double PhDs in Computer Science, and Entomology in 2008, and
1997, respectively, both from the University of Idaho (Ul), USA.
In November 2010, he was retained as a Professor and Principal
Investigator by Kunming Institute of Zoology (KlZ), the Chinese
Academy of Sciences (CAS) through “The Elite 100 Scientists
Program” of the CAS. Prior to joining in KIZ, he was a Research
Scientist (in Computational Biology & Computer Science) at Ul. He was a senior network and software engi-
neer from 1998 to 2006 in the computer industry in Silicon Valley, USA. Dr. Ma has been keeping dual track
publishing in both Computer Science and Biology with more than 80 peer-refereed papers in premier plat-
forms such as IEEE Transactions on Reliability, Science Translational Medicine, The ISME Journal. He was
a member of London-based “Faculty 1000 of Biology and Medicine” and the editor-in-chief of I. J. Network
Science.
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1E Microbial Ecology F1 Scientific Reports |, P A MY E K & BHLF 2 A S2 EEZ I B .
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1. Akirin2 I1EMAZ RE R BRI FHLH
KL Akirin2 FEIEINEE R BHRIMA ARG RERE, 25 TR Ma

Ma P'*, Ren B, Yang X', Sun
B, Liu X, Kong Q, Li C, Mao
B*, ZC4H2 stabilizes Smads to
enhance BMP signalling, which
is involved in neural develop-
ment in Xenopus . Open Biol.
2017, 7: 170122.

Liu X', Xia Y' Tang J, Ma L, Li
C, Ma P*, Mao B*, Dual roles
of Akirin2 during Xenopus neu-
ral development, J Biol Chem.
2017,292:5676-5684.

Sun J', Wang X', Shi Y, Li J,
Li C, Mao B*, EphA7 regu-
lates Claudin6 and pronephros
development in Xenopus. Bio-
chem Biophys Res Commun.
doi:10.1016/j.bbrc.2017.12.027.
An T, Gong Y, Li X,Kong L, Ma
P, Gong L, Zhu H,Yu C, Liu
J,Zhou H, Mao B, Li Y* . USP7
inhibitor P5091 inhibits Wnt
signaling and colorectal tumor
growth. Biochemical Pharma-
cology. 2017,131:29-39.

B ZRIR 5 D R s 2ot (bt B s . AR acia g, Akirin2 @it %
ERENE EE A ks B2 53 ph 2 4 g UL B2 70 o0 15 FRay i
75, BARRIH. FEMEuidgigd, Akirin2 5 BAF @i HEBE AP0
WA BAF53a & H H {EKF Geminin AHEVEH , #5HL Geminin ¥t Sox2 iK% S,
DB RRE Mt SRR 4iiaiu g B s fEo L2 e, Akirin2 243
[ %4 55 [N -3l 1 5200 NeuroD AYZE35 3K A N-tubulin (B KE, #mEs5
T BRIRTE . Akirin2 SRS RS RS, AR AESR TH
ERBIRE RGE T R IHTIhRE,

2. ZCAH2 A= BMP FSBREH S 5MERERE

ZCAH2 B— A EFRTFIVIMEE R, 5 AEME RGEARTR R 4%
AR, HRTHEMERZR T FHTRE—EHARM. RNPTRER. £
FEMREERI IR IE & Bt e, ZCAH2 B—ANBHEMEZGAER, FBIEERE
A RS RRE, IR, ZC4H2 25 TN R R AE
E SR, HANFIARIMYSEIEERIE ZC4H2 "] LAE TS BMP 15558
¥, PR, ZC4H2 it H S Smadl/S HAMHEIEH, %
LA T H 57 FHE B Smurf1/2 9454, MiNd T Smadl/s & EIZ
FHIL B 2 st mi iRt T
EAREM,. BIMER AN
R AR ER T L
1Y ZC4H2 M2 A IR 2 2L,

=125
ZCAHD T REREIEA BMP (3 g = -
ZARMRELR, AP L0 !
HIRIBR T ZCAH2 Y15 3]

114

WEHG % B (955 THLH, iy >
W (c%é)
Bl 1 ZC4H2 iFiz TG AR 5
RBERES TN, Smad1/5 Degradation
Fig.1 Roles and mechanisms of w—*
ZC4H2 in neural development C::) %)
in Xenopus. BPY motif ZC4H2 Stabilization
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(1998 Shandong University, China). The
molecular mechanisms of neural patterning and ™%
how these mechanisms evolved during verte- =
brate origin are the focuses of our lab. We use
mouse, the amphibian Xenopus and the ceph- §
alochordate amphioxus as our model animals.
Email: mao@mail.kiz.ac.cn

1. Dual roles of Akirin2 protein during Xenopus neural development

The newly identified nucleoprotein Akirin has been shown to modulate the
innate immune response through epigenetic regulation and to play important
roles in other physiological processes, but its role in neural development remains
unknown. We show that Akirin2 is required for neural development in Xenopus
and knockdown of Akirin2 expands the expression of the neural progenitor mark-
er Sox2 and inhibits expression of the differentiated neuronal marker N-tubulin.
Akirin2 acts antagonistically to Geminin, thus regulating Sox2 expression, and
maintains the neural precursor state by participating in Brg1/Brm-associated factor
(BAF) complex mediated by BAF53a. Additionally, Akirin2 also modulates N-tubulin
expression by acting upstream of NeuroD and in parallel with Ngnr1 during termi-
nal neuronal differentiation. Thus, our results reveal a novel model in which Akirin2
precisely coordinates and temporally controls Xenopus neural development.

@ Progenetior cells
/-

& 2. Ak|r|n21F]?’“7~$ R MR AR :?
Z T LB FALE

l—'SOKZ

Figure 2. Akirin2 maintains the neural Differentiating neurons
precursor state and modulates
neuronal differentiation through different

protein complexes.

&

c@@gﬂ

NeuroD —= N-tubulin

2. ZC4H2 stabilizes Smads to enhance BMP signalling

ZCA4H2 is a small nuclear protein associated with intellectual disability and
neural development in humans. We report that ZC4H2 is highly expressed in the
developing neural system and is involved in neural patterning and BMP signal-
ling in Xenopus. Knockdown of ZC4H2 led to expansion of the expression of the
pan neural plate marker Sox2 in Xenopus embryos. In mammalian cells, ZC4H2
promotes BMP signalling and is involved in BMP regulated myogenic and osteo-
genic differentiation of mouse myoblast cells. Mechanistically, ZC4H2 binds and
stabilizes Smad1 and Smad>5 proteins through reducing their association with the
Smurf ubiquitin ligases and thus their ubiquitination. We also found that a group of
ZC4H2 mutations, which have been isolated in patients with intellectual disorders,
showed weaker Smad-stabilizing activity, suggesting that the ZC4H2—-Smad inter-
action might contribute to proper neural development in humans.

S LE7 ( Lab Staff)
TEAR ( Staff )

ZERER SRCIID
Chaocui Li, Senior Technician
OigiE EnEReg

Pengcheng Ma, Assistant Professor

fHZR4 ( Graduate Students )

FBEE Xiaolei Wang, 2011
XBE= Xiaoliang Liu, 2011
Z55kE% Yongxin Li, 2013
FthmEE Jiacheng Du, 2014
{EZ8E Biyu Ren, 2015

4 R Liang Zhu, 2016
MM Longlong Zhang, 2017
Z=ME Yuwei Li, 2017
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1.

Li CH, Yan LZ, Ban WZ, Tu Q,
Wu Y, Wang L, Bi R, Ji S, Ma
YH, Nie WH, Lv LB, Yao YG¥,
Zhao XD*, Zheng P*. Long-
term propagation of tree shrew
spermatogonial stem cells in
culture and successful generation
of transgenic offspring. Cell Res,
2017, 27(2):241-252.

Wang XY', Liu DH', He DJ, Suo
SB, Xia X, He XC, Han JD*,
Zheng P*. Transcriptome analy-
ses of rthesus monkey pre-implan-
tation embryos reveal a reduced
capacity for DNA double strand
break (DSB) repair in primate
oocytes and early embryos. Ge-
nome Res, 2017, 27:567-579.
Zhao B', Zhang WD', Cun YX,
Li JZ, Liu Y, Gao J, Zhu HW,
Zhou H, Zhang RG, Zheng P*.
Mouse embryonic stem cells
have increased capacity for re-
plication fork restart driven by
the specific Filia-Floped protein
complex. Cell Res, 2017 Nov 10.
doi: 10.1038/cr.2017.139. [Epub
ahead of print]

1. RIVNR 2 aE T HREF AR HILE S 2L DNA E5IEH

TR AR (T £E PR B3SO b i it e 4 BRI RS A A2 e B A P o T
SERE LR, &S D2 NI DNA Hi 5 Fnk KA E i EEokR.
KL ReTANA d i I DACERRE ), REAAE B2 A I . JER I
EATE AR X LIS T AN bk Filia-Floped BITF2EEH, MITZELAK
EARRITE I, K s A B S A S -, I i R 2 P S
WP AR T AR AR SR LS B AR i Ty bt (e ke k.

Trimi2 5. Bim

Stalled fork /Z’//,r—umi ¥

pES

ATR actreation

L @ ©°

Tran25 Him Ligiatin Active ATR

F Ea-Fiopad scafald

The working model of Filia—Floped on replication forks
[ Zhao B et al. Cell Res, 2017 Nov 10, Epub ahead of print, IF=14.33 ]

2. R RKEFUNR R HIRERR Z e AR R E R £ aE E T AHE
NI NG £ e MR AE 35 PR A & naive pluripotency K& (B & F £ RE
M), EFHKGETIES primed pluripotency IR& (FLJBRAIEFRESH) . 1HAE,
REKFRWIMNG 2 sedileny £ Re B URHEFE A TE 2. @t Al RNA-seq,
Ao W TR IR AT 7 & B R BRI AN L R 2 [ B985 16 Z0iEH. R
SRR, MUY, RN (EB). HPIIZER (MB). BuIIFENR (LB) FniF
LFERR (HB)], KBS RIS £ seaniim 4 ae A28 (LRHE 5/ EUE AN
naive pluripotency RV E A7 T B R Al ENEHHT 7489 (EB) Fdh 4] (MB),
EFENEH] (LB) BN4E75 4 primed pluripotency A (B 1) . X—KIHIER,
RN IRERR, T BE R B4y B AN LB naive pluripotency FRAERY R
ERfa TR (Ffad)
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Mammalian Embryonic
Development

Prof. Ping Zheng, Principal Investigator, joined in Kunming
Institute of Zoology, Chinese Academy of Sciences in 2009.
The laboratory studies how stem cells safeguard their genomic
stability, and the biology of germ-line stem cells in male and
female. We use mouse, monkey and tree shrew as animal
models.

E-mail: zhengp@mail.kiz.ac.cn

1. Unique mechanisms of DNA replication stress response in embryonic | RIf&4y ( Lab Staff)

stem cells
TAEAR (Staff)
How pluripotent stem cells (PSCs) maintain genomic stability during the rapid self-renewal re-

mains a key unresolved question. Here we report that mouse embryonic stem cells (ESCs) are | # 1& (Dr. Zhao, B)  BIFARA
superior to differentiated cells in resolving replication stress. Specifically, ESCs utilize a unique F H(Dr. Wang, L) BJIEfARR

Filia-Floped protein complex-dependent mechanism to efficiently promote the restart of stalled 28 1% (Dr. Guo, K) BB R
replication forks in maintaining the genomic stability. ESC-specific Filia-Floped complex resides
on replication forks and act as a functional scaffold, which promotes the stalling fork restart
through a dual mechanism: enhancing the recruitment of BIm to replication forks and stimulat-
ing the ATR kinase activation. This study for the first time reveals that ESCs utilize an additional R4 ( Graduate Students )
and unique regulatory layer to efficiently promote the stalled fork restart and maintain genomic

stability fI X He, Dajian 2012
gK{Fi&E Zhang, Weidao 2013
oy Nereh Sy =S L, Jingzheng 2014
Stalled fork recruitment .
’/’-"_i fREE Chen, Zhongliang 2015
* = Efficient FMERN  Sun, Chunli 2015
' Pork moian] % B Li, Cong 2016
ZFHIg Li, Xiufeng 2016
T ”
ATR activation Z£75E Jiang, Fangjie 2017
TFyIE Ning, Yugqi 2017

[Ei€i8 Zhou, Manman 2017

© & ©

Filia-Floped scaffold Trim25 Bim Ubiquitin Active ATR

The working model of Filia—Floped on replication forks
[ Zhao B et al. Cell Res, 2017 Nov 10, Epub ahead of print ]

2. Pluripotency dynamics in rhesus monkey early embryos

Naive pluripotency exists in epiblast cells of the mouse pre-implantation embryos. However,
whether the naive pluripotency is transient or non-existent in primate embryos remains unclear.
Using RNA-seq in single blastomeres from 16-cell embryos through to hatched blastocysts
of rhesus monkey, we constructed the lineage segregation roadmap in which the specifica-
tion of trophectoderm, epiblast and primitive endoderm is initiated simultaneously at the early
blastocyst stage. Importantly, we uncovered the existence of two pluripotent states in monkey
pre-implantation embryos. At the early- and middle-blastocyst stages, the epiblast cells have
the transcriptome features of naive pluripotency, whereas they display primed pluripotency
characteristics at the late- and hatched-blastocyst stages. Moreover, we identified some poten-
tial regulators that might play roles in the transition from naive to primed pluripotency. Thus, our
study suggests the transient existence of naive pluripotency in primates and proposes an ideal
time-window for derivation of primate embryonic stem cells with naive pluripotency (manuscript

in submission).
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Yang X, Wang H,
Jiao B*. Mammary
gland stem cells and
their application in
breast cancer. On-
cotarget. 2017 Feb
7;8(6):10675-10691.
Lv C, LiF, Li X, Tian
Y, Zhang Y, Sheng
X, Song Y, Meng Q,
Yuan S, Luan L, Andl
T, Feng X, Jiao B,
Xu M, Plikus MV,
Dai X, Lengner C,
Cui W, Ren F, Shuai
J, Millar SE, Yu Z.
MiR-31 promotes
mammary stem cell
expansion and breast
tumorigenesis by
suppressing Wnt sig-
naling antagonists.
Nat Commun. 2017
Oct 19;8(1):1036.
doi:10.1038/s41467-
017-01059-5.

1. LR TR R H7E LA E T 8 M

FUNRE RIS B, SEMWMAFER LEMIE: NEME EEagmsbEr LR
i, FLIRTFAnlEE—ahasbnuaie, BA B REFo A FUR L amignse
X b AR T H EF AR B UL B MR 2 I FUIR Y S B R A, TAER, B %‘
MFEZE P TRRIE R R & UL FUBR R A 478 ot R v ZUR T A& anfrr b A iRy, ik,
BANER T IR T AR R BLL R A5 Tl . A5, JEgniD RNA X FURT iy R e .
FAN, BA T A T FLRR T 4R VE o FL A IR AT A e ) ZLE T 4 ryE T A . [ Yang
X et al. 2017 Oncotarget, IF=5.415]
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2. ENEEEXFLIRR B BRI

ENsgi 2k R (imprinted gene) 24 BHIFEE (7 3 [H ip B B MR G 36 . IR &8,
ENT8 3 (R A AE R IR G & B i AR i i i B, WALsh o dfh k& . Ll (2 5m e
FERER R AR S EE R R e, RO LAZe T—RUDER B & & I 310 LR 1 4 B
SRR, B I PGSR RS PO & B 05 VR A R AR S VR AL,

3. INcRNA X3 ZLBE & & B9S2

KHEIRAD RNA (IncRNA) kA K L 200 ZHIRIDREM: RNA 5.
ENZ A s R F R ZhRE, (HRELA 2 R 5 sUIRIE A v idigh . AT el i e e 4 22 S5 H R
i e 3 — LEREM FLIR & FHIARSE IncRNAs, A BHX 26456 1) IncRN As 7EFLIR & FRIME
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Epigenetic and
Developmental Regulation

Prof. Baowei Jiao, Principal Investigator, joined in

Kunming Institute of Zoology, Chinese Academy of Sciences
since July of 2013. The research team is mainly interested B3
in regulation of mammary gland stem cells, mechanism and _
evolutionary significance of X chromosome inactivation, imprinted
genes and long non-coding RNA in development and evolution.
Email: jiaobaowei@mail.kiz.ac.cn

Research Interests:

Mammary gland stem cells and their application in breast cancer

The mammary gland is an organ comprising two primary lineages, specifically the inner lu-
minal and the outer myoepithelial cell layers. Mammary gland stem cells (MaSCs) are highly
dynamic and self-renewing, and can give rise to these mammary gland lineages. The lineag-
es are responsible for gland generation during puberty as well as expansion during pregnan-
cy. In recent years, researchers have focused on understanding how MaSCs are regulated
during mammary gland development and transformation of breast cancer. Here, we summa-
rize the identification of MaSCs, and how they are regulated by the signaling transduction
pathways, mammary gland microenvironment, and non-coding RNAs (ncRNAs). Moreover,
we debate the evidence for their serving as the origin of breast cancer, and discuss the ther-
apeutic perspectives of targeting breast cancer stem cells (BCSCs).

oD
\l

»-// \\, ey
;?“—»n"“»

O

Figure 2: Main regulators of MaSCs in different signaling pathways.
The impact of imprinted genes on breast development

In genomic imprinting, genes within a discrete domain are coordinately regulated and ex-
pressed according to parent of origin. Researches show that imprinted genes do not only
play an important role in the process of early embryonic development, they are also closely
related to the adult mammalian development, certain genetic diseases and cancers. We will
investigate the role of breast development and its mechanisms by using mammary tissue at
different stages of hybrid F1 mouse.

The influence of INcRNA on breast development

IncRNA is an RNA molecule that is longer than 200 nucleotides and that is not translated into
a protein. IncRNAs of all kinds have been implicated in a range of developmental processes
and diseases, but knowledge of the mechanisms by which they act is still surprisingly limit-
ed. We will expect to get some IncRNAs related to breast development by transcriptomics
technology screening, and then carry out a comprehensive discussion of the role of these

BT &7 (Lab Staff)

TEAGR ( Staff)
E PEfRR

Wang Hui, Assistant Professor

KR BNIEARR

Zhang Honglei, Assistant Professor

% X BpIESCIRm

Yang Qin, Assistant Experimentalist

4B AW SEIGUM

Zou Li, Experimentalist

R4 ( Graduate Students )

i 3% KeHao2013 @t
HEXANEP  Zhao Lina 2014 &+
8K Xu Haibo 2015 &+
#XFEL  Zhao Limin 2016 &1
# £ YangXing 2017 {&+t
OEiE Ma Yujie 2015 fit
28 & GuoLu 2016 Fit
¥ 1B Yang Xu 2017 it
B 2= Chen Mei2017 flit

BXE1EF

% {4 Chen Wei 2015 fit
F/MF Wang Shaowei 2015 it
ZI¥ Li Lingling 2016 Fit

related IncRNAs on mammary gland development.
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REE, L, B, PL, BN EFERER/NIA K. 2011
1 AT Rbe R s R AR 0, FRu ST b EIEEE i, 2012
SEMIECHIE BRIE R, 2013 SEFRIS AR A SUGYEA%, 2016 E3RA A S
e, 2012 fEFRAF R E AR E R B LIRS0, 2013 FRG R A RFHER
RS (MAHERE ), 2014 3R RIE B i AR A A2, 2015 AR5k

xR ARB R TEE (PAHLES) o UFE—EE SR BIEETE Nat
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Evolutionary and Developmental Transcriptomics

Prof. Dong-Dong Wu, Principal Investigator.
Dong-Dong Wu obtained his B.S at the Fudan Univer- T
sity in 2006, and received his Ph.D from Kunming in- \
stitute of Zoology, CAS in 2011. He performed studies =~ - .
of artificial selection on domestic animals, particularly
high altitude adaptation of domestic animals in Tibet. L |
He has published more than 30 research papers in Nat .
Genet, Cell Res, Mol Biol Evol, PloS Genet, J Mol Cell
Biol, Hum Mol Genet, etc, as first author or co-corre-
sponding author.

Email: wudongdong@mail.kiz.ac.cn

1. Rapid evolution of the laboratory rat

The laboratory rat, widely used in biomedical research, is domesticated from wild brown rat.
The origin and genetic mechanism underlying domestication of the laboratory rat remain largely
elusive. In the present study, large scale genomes supported a single origin for the laborato-
ry rat, possibly from a sister group to wild rats from Europe/Africa/Middle East. Genomic and
transcriptomic analyses uncovered many artificially selected genes (e.g. FOXP2, B3GAT1, and
CLOCK) involved in the nervous system. These genes associate with learning ability and reg-
ulation of circadian rhythm, which likely enabled the successful domestication of the laboratory
rat. Particularly, many genes, including mitochondrial genes responsible for energy metabolism,
displayed a substantially increased expression in the brain of laboratory rats compared to wild
rats. Our findings demystify the origin and evolution of this model animal, and provide insight
into the process of its domestication.
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Fig 3. Relative mRNA expression levels of mitochondrial coding genes (A) and mtDNA copy
number (B) in wild brown and laboratory rats.

2. Out of southern East Asia of the brown rat revealed

The geographic origin and migration of the brown rat (Rattus norvegicus) remain subjects of
considerable debate. In this study, we

sequenced whole genomes of 110 wild ~ * " =
brown rats with a diverse world-wide i
representation. We reveal that brown e ‘;‘\ &

rats migrated out of southern East Asia, = —— e
rather than northern Asia as formerly = = =
suggested, into the Middle East and = &

then to Europe and Africa, thousands ¢ - B, = -

of years ago. Comparison of genomes . {: == fa ";'J

from different geographical populations Pt ===
reveals that many genes involved in the
immune system experienced positive
selection in the wild brown rat.

Fig 4. Out of southern East Asia origin of wild brown rats.
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1.

Sheng N, Shi YS, Nicoll RA.
(2017) Amino-terminal domains
of kainate receptors determine
the differential dependence on
Neto auxiliary subunits for traf-
ficking. Proc. Natl. Acad. Sci. U.
S. A. 114: 1159-1164.

Sheng N, Yang J, Silm K, Ed-
wards RH, Nicoll RA. (2017)
A slow excitatory postsynaptic
current mediated by a novel me-
tabotropic glutamate receptor in
CA1 pyramidal neurons. Neuro-
pharmacology 115: 4-9

Lomash RM, Sheng N, Li Y,
Nicoll RA, Roche KW. (2017)
Phosphorylation of the kainate
receptor (KAR) auxiliary subunit
Neto2 at Serine 409 regulates
synaptic targeting of the KAR
subunit GluK1. J. Biol. Chem.
292:15369-15377.

TRSRFENRMFEIZEE

BRI AR AR RGP ST PR AR 1 B il A, AR 2R il
ﬁBuE’Jiu%mﬁ P S B R IR B BE A A BRI AL . JRATILL/NERUFIR BRU B AR &R 4%,
RO, MSAHE . TSR TR, AN T HK R AL
R RS2 R I 2% ful ki A A A M BTG PE A RS LA, FRAT & BLE R 51 GluK1 F11 GluK2
Y28 fil 12 AR M TR W1 2 FHLER,  GluK 1 R385 T Holi 26 Neto 5, 1fil GluK2 H & H.
AR %S R ) H RS Neto & Q. i —PIERFW], XFp2ERrk &l GluKl i
GluK2 IS N SnsE Ktk i ey, A% TYER T Sheng N et al. 2015 eLife 1 Sheng
Netal. 2017 PNAS, HAj, (PRt —PWrosl s 2 5 kg A = R s b s Ll
UL B i A e 48 A 2 e s R R
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2. LTP MR /a 2 FHLH

SEMAT S PR A STID AL A TR R, (ESLE R, B RABRZ AR i AMPA
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RN (Glud " GluA2"GluA3™) , B5&- R EIRIEE NBF . 5 Firha d b
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Synaptic Function and Mechanism

Prof. Nengyin Sheng, Principal Investigator, joined in
Kunming Institute of Zoology, Chinese Academy of Scienc-
es in 2017. The research of Sheng’s lab focuses on central
nervous system (CNS) and will study the following topics
using mice, shrew and rhesus monkey as model systems:
(1) The synaptic mechanisms underlying physiology and
neuropathology; (2) The genetic bases underlying evolu-
tion and development of CNS; (3) The evolution of neural
circuit in primate and its relationship with higher cognition
function.

Email: shengnengyin@mail.kiz.ac.cn

1. The regulation of kainate receptors (KARs) synaptic trafficking

Glutamate receptors are the major functional channels to mediate excitatory synaptic transmission in the
central nervous system, and their proper expression at synapses and biophysical properties regulation are
the physiological bases for brain function. Using mice and rat brain slices as model systems and combin-
ing the techniques including electrophysiology, neurological pharmacology, molecular and cellular biolo-
gy, we studied the regulatory mechanisms for KARs synaptic trafficking and their biophysical properties
modulation. We found that the synaptic targeting of its two members GluK1 and GluK2 is through dis-
tinct molecular bases. Synaptic expression of GluK1 receptor is depended on its auxiliary subunits Neto
proteins, whereas GluK?2 itself harbors synaptic trafficking ability and is independent on Neto proteins.
Furthermore, it was found that the underlying difference is determined by the excellular amino-terminal
domains of GluK1 and GluK2. The results of these studies have been published as Sheng N et al. 2015
eLife and Sheng N et al. 2017 PNAS. Currently, we are further studying the molecular mechanisms for
synaptic trafficking of heteromeric KAR complexes, as well as their biophysical properties regulation by
auxiliary subunits and other interacted proteins.

2. The postsynaptic mechanism for LTP

Synaptic plasticity is the neural physiological basis for learning and memory, and in this process the ex-
pression level of AMPA receptors at postsynapses are changed in a neuronal activity-depended manner.
Using conditional knock-out mice of AMPA receptors (Glud "' GiuA2™GiuA3™) as a model and com-
bining the techniques including in utero electroporation, hippocampal slice culture and electrophysiology,
we determined the postsynaptic mechanism for long-term potentiation (LTP). And it was found that LTP
requires the PDZ-domain mediated interaction between postsynaptic scaffold proteins and the complexes
of glutamate receptors/auxiliary subunits. This work is under review now.

3. Synaptic pathology and neurological or neurodegeneration diseases

The malfunction of synapses is regarded as one most important factor involved in neurological and neu-
rodegeneration diseases. Using electrophysiology and neural pharmacology as tools, we identified a slow
excitatory postsynaptic current mediated by a novel metabotropic glutamate receptor in hippocampal
pyramidal neurons. The current is present when the glutamate concentration is aberrantly increased in the
tissue because of its uptake and recycle system turbulence, suggesting the potential involvement of this
novel mGlu receptor in neurological disease such as stoke. This work has been published as Sheng N et
al. 2017 Neuropharmacology. Currently, we are trying to identify novel pathogenesis sensitive genes
underlying neurological diseases through genetic analyses, and then further study their function and
mechanisms for synaptic transmission. The long-term goal for this study is to determine the functional
relationship between synaptic pathology and neurological/neurodegeneration diseases.

4. The molecular bases for CNS evolution and development

At present most of the studies of neurological diseases are based on rodent as models. However, their
developed drugs are mostly failed during clinical trials. One underlying major reason is that the cell
types and structure complex of primates (including human) brains are increased significantly, compared
to that of rodent. Moreover, novel brain regions, as well as the neural circuits, are formed during evolu-
tion, which is critical for higher cognition function. We are trying to use mice, shrew and rhesus monkey
as model systems and establish techniques including evolutionary genotype-phenotype system biology,
developmental biology, electrophysiology, high-resolution microimaging, optogenetics. Our long-term
goals are to study the genetic bases for the evolution and development of the neural cells in specific and
critical brain regions and identify the functional relationship and mechanism between evolution of syn-
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L.

Avalos A', Pan H', Li C, Acevedo Gonza-
lez J, Rendon G, Fields C, Brown P, Giray
T, Robinson G*, Hudson M*, Zhang G*. A
soft selective sweep during rapid evolution
of gentle behaviour in an Africanized hon-
eybee. Nat Commun. 2017, 8:1550.

Seki R', Li C', Fang Q, Hayashi S, Egawa
S, Hu J, Xu L, Pan H, Kondo M, Sato T,
Matsubara H, Kamiyama N, Kitajima K,
Saito D, Liu Y, Gilbert M, Zhou Q, Xu X,
Shiroishi T, Irie N*, Tamura K*, Zhang
G*. Functional roles of Aves class-specific
cis-regulatory elements on macroevolution
of bird-specific features. Nat Commun.
2017, 8: 14229.

Boomsma J, Brady S, Dunn R, Gadau J,
Heinze J, Keller L, Moreau C, Sanders
N, Schrader L, Schultz T, Sundstrom L,
Ward P, Wcislo W, Zhang G*. The GAGA
Consortium & Forum The Global Ant Ge-
nomics Alliance (GAGA) Myrmecol News.
2017, 25(2):61-66 .

Hargreaves A, Zhou L, Christensen J,
Marlétaz F, Liu S, Li F, Jansen P, Spiga E,
Hansen M, Pedersen S, Biswas S, Serikawa
K, Fox B, Taylor W, Mulley J, Zhang G*,
Heller R*, Holland P*. Genome sequence
of a diabetes-prone rodent reveals a mu-
tation hotspot around the ParaHox gene
cluster. PNAS. 2017, 114(29):7677-7682 .
Mak S', Gopalakrishnan S', Caree C',
Geng C', Liu S, Sinding M, Kuderna L,
Zhang W, Fu S, Vieira F, Germonpré M
, Bocherens H, Fedorov S, Petersen B,
Sicheritz-Ponten T, Marques-Bonet T,
Zhang G, Jiang H, Gilbert M. Comparative
performance of the BGISEQ-500 versus
Illumina HiSeq2500 sequencing platforms
for palacogenomic sequencing. Giga-
Science. 2017, 6(8): 1-13.

Gao J*', Li Q*', Wang Z*', Zhou Y,
Martelli P, Li F, Xiong Z, Wang J, Yang
H, Zhang G*. Sequencing, de novo as-
sembling and annotating the genome of the
endangered Chinese crocodile lizard Shin-
isaurus crocodilurus. GigaScience. 2017,
6(7):1-6.

1. BB F R B RAEN TE AL

kML ¥ (Africanized honeybee, AHB) , J& 1956 4 ELPE — 545 S LN B etk i 5 5 24 3t
RN %% (European-derived honeybee, EHB) % A= 2572 Ji 7= Ak i HL A s B PRI 245 B R0
2R E B AR 12 B 5Bk MR 2R N B, A8 BT IR AN EON{L i (gentle Africanized honey-
bee, gAHB) , 4 THFFC B Beibi AT AR ILI 2 THLE], A DUEZ% EHB, AHB Fil gAHB &
TRECR 5 AT, UESE T k£ R4 1) gAHB BE(E IR T [ —Ht AHB Fil EHB 192258 J R BE(R,
gAHB it (L #F kit 5 AHB 260, = B
BELF S 7 0 A Bt R~
gAHB FER 42K EHB, [, X265 NS
HAT AL FITE gAHB H RS B T
V% B SHA AT, U R4 R %,
e e o di R D EB i R rh 22
BT Fethik s (soft selection) , XFhik
FErlRE R e 5 W5 IREE s B B2
ABEIAFE TSRS K. [Avalos and Pan et al. 2017 Nat Commun]

2. ERAMRB T EXHERERTFIINEEEH

AR B R B 3 & A B ep, BRRBH T
VF SR PR, 20 CATIRE DA S RATHESR I s
AR IRATH X — i B P i (AL Jn 2 3670, Fefiid s
LRA% 48 Fiv iy 1 9 Bl & M Zh i i A, %
T B BB R 1% 19 B Bk RSP R 4 (ASH-
CEs) , ifi H.F % ASHCEs J& 3 A [ 920 78 1 1% 1,

WRES R EAR K. WP LE TR DHZ

;ﬁ ! , |w‘§l!ﬂ,
[AIFERR IR Rk, KB ASHCE AHIG YL RI/E & 2

SR A B RRRIE . RARAMHEH T i ASHCE _}
VRTERY, R TCPIE A B R AR Siml ., 1%
W9 W1 52, % B T AR 4 P 51k SE LA (R DhRE ) A

SePEREE, RBL R SR A BARAE , AR RS R . IZBF AR A TR kB R
YRR e 2R, R T IR A R s P R MR . [Seki and Li et
al. 2017 Nat Commun]

Frptesd: posl varw

3. B &I EEFE AR R ITR ( GAGA)

2017 47 H, ABRIGUCEE 2 B T RIFE Myr-
mecological News 45 &8 B8N, ATHRIFHHE 4
BRIUBHE J AR F W PR 3 D A B, 4Rk R AT i
W USORS R 4R 22 eV iR . AL Lh o AT, FRATHE AT
ARSI R 2Rk S, JRRE Y A
| R R B A N RIBLAAE R PET J iR A

AT H FHITE R Gk FHESR T N AERVE Nk
B2y 300 A~ R FRMEAT A B SRR A WD I Fh kAT
SEE B, FFSRRRIEIDI (T7 5 H A Fh)
AW EITIEIE, RIS A 4 AR R B R )
MR A T R RS a4 % .  [Boomsma et
al. 2017 Myrmecol News]
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Biodiversity Genomics Lab

Prof. Guojie Zhang, visiting professor, head of Biodiversity Genomics Group, Kunming Institute of Zoology, CAS; full professor in
University of Copenhagen and Associate Director of the China National GeneBank. He has been served as peer reviewer for Nature,

Science, Genome Research, Current Biology and several grant-giving
agencies. He has more than 100 publications, including Science, Nature,
Cell, Nature Genetics, Nature Communication, PNAS, Current Biology.
In 2017, we focused on the progress of rapid evolution of gentle behavior
in an Africanized honeybee, the functional roles of ASHCEs, and GAGA
(the Global Ant Genomics Alliance) program. At the mean time, we firstly KA
built the CRISPR/Cas9 genome editing system in the ant species Mono-
morium pharaonis. In 2017, we published 9 high impact factor SCI pa-
pers, including Nat commun (2), PNAS (1), and GigaScience (3).

Email: zhanggjconi@gmail.com

1. Population genomic study explores evolution of gentle Africanized honey-
bee

Africanized bees are the offspring of African honey bees and their European counterparts.
They were set out to produce a desirable mix of traits —==——==— = T——— T———
from the gentle European bees and their African coun- ~— " P s,
terparts, which were more aggressive, disease-resistant : T, -

and adapted to a tropical climate. Africanized honey bees ; i

arrived in Puerto Rico in the 1990s, and evolved into the
.Jw' /# ey R R Ty T

gentle within three decades and dominated the island to-
day. Here, we sequenced the genomes from gAHB, EHB
and AHB, and discovered that the genomes of gAHB are
mostly resembled to AHB. However, specific regions of
the DNA, had shifted in the gentle bees, reflecting more of their European heritage (EHB). And
we described a soft selective sweep, acting at multiple loci across the genome, that occurred
during, and may have mediated, the rapid evolution of a behavioural trait.

2. Functional roles of Aves class-specific cis-regulatory elements on macro-
—______________ evolution of bird-specific features

During the transition from non-avian dinosaurs to birds, birds had
shown numerous evolutionary innovations such as self-powered
flight and its associated wings with flight feathers. But little is
known about the genetic basis of this process.By analyzing the
genome of 48 avian and 9 non-avian vertebrate species, we identi-
fied millions of avian-specific highly conserved elements (ASHCEs)
which represented nearly 1% of the avian genome and predomi-
nantly (>99%) reside in non-coding regions. Many ASHCEs show
differential histone modifications that may participate in regulation
of limb development. We demonstrated how ASHCE driven avi-
an-specific expression of Sim1. These findings demonstrate reg-
ulatory roles of ASHCEs in the creation of avian-specific traits, and highlight the importance of
cis-regulatory rewiring during macroevolutionary changes.

3. The Globe Ant Genome Alliance (GAGA) has been launched and started

GAGA has been launched and started via an open access publication in Myrmecological
News in 2017, and its website has become relatively completed (http://antgenomics.dk/). This
global project on ant genomics will provide a comprehensive dataset of the genomic diversity
of the world’s ant genera. Based on the comparative analysis of these data, we will be able to
understand global trends of ant evolution and narrow
down the genetic features that have been particularly
relevant for the diversification and astonishing evolu-
tionary success of ants. Based on recent experience
with global-scale bird genome sequencing (B10K), we
expect that obtaining and analyzing ~300 genomes of the World®
ant species from across the world will allow major ad- SHE= =
vances in ant (and, indeed, non-ant) biology and will b Ly e
provide the scientific community with a trove of data
that will be mined in the service of diverse questions for decades to come.

the"Ant CGener
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{815 ( Postdoctoral Fellow )

SIR%E Dr. Qionghua Gao, 2016
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B E EHEF RS YA N Tk £ Nt st f LR AL, 973 W H; $ATEMR: 2013-2017; I
HfdrAN: £ &%i: 683.1 § (H=ELH) .

The Genetic and Genomic Mechanisms of the Evolution of Important Domesticated Plants and Animals in
China during Artificial Selection. National Basic Research Program (973) project, Period: 2013-2017; Head
of project, Wen Wang; Amount: RMB 6.83 million of the lab.

T HIRRIP X DNA 08, BRI TAEL I PATHER: 2012-2017; TiH 77 A: Douglas
W Yu; §&%i: 808 JiJT.

DNA Barcoding Based on Nature Conservation Areas; The Special Foundation for Technology Basis Work,
Period, 2012-2017; Head of project, Douglas W. Yu; Amount: RMB 8.08 million.

H A DNA #5518 8 4EFF PSC RS IMLHIRE T, RBHE © T SHAAHT 7 Hm LI iRaE; 4
ITHEFR: 2016-2020; TiH g N: HPE; &%i: 239.5 JiJt.

The Roles of Autophagy and DNA Damage Repair in the Maintenance of Pluripotent Stem Cell. Key project
from the “Stem cell and Transformation Research” National Key Research and Development Program of
China. Period, 2016-2020; Head of project, Ping Zheng; Amount: RMB 2.395 million.

gk VR P S 0 R R S P LI 9T, R R o AR BE A R R B OK AR SR D AR AL 7 B R T
TR BATAERR: 2017-2020; TiH 5t AN: A3E; &8: 153 Jiot.

Pathogenic Factors and Molecular Mechanism of Secondary Premature Ovarian Failure. Key project from
the “Prevention and Control of Reproductive Health and Major Birth Defects”, National Key Research and
Development Program of China. Period, 2017-2020; Head of project, Ping Zheng; Amount: RMB1.53 mil-
lion.

)% FEVE IR 5 M BEAS R T L e ke sh 77, BEE <« ARG sS A SMIBE 5L 2 B A
LI PATHER: 2017-2020; TiH 5T N: F¥k; &% 340 Jijt.

Formation Mechanism and Evolutionary Motivation of Origin and Geographical Pattern of Animal Diversi-
ty. Key project from the “Study on Typical Fragile Ecological Rehabilitation and Protection” National Key
Research and Development Program of China. Period, 2017-2020; Head of project, Xuelong Jiang; Amount:
RMB3.4 million.

FT RS TR W RAE )G A AT N IAEARIE TS, RIS « T 547 ~ AL mr
B PATHERR: 2016-2021; WiHMTTN: BRI, &4 175 Jist.

In VivoStudies on the Behavior of Cells Post Transplantation Based on Multimode Molecular Imaging. Key
project from the “Stem cell and Transformation Research” National Key Research and Development Program
of China. Period, 2016-2021; Head of project, Baowei Jiao; Amount: RMB1.75 million.

W WA A AN W TR IR B A A i PR 0 B B S L DB IRE A Mb F e B R A= W
SR E BRI TR YT 2016-20205 TiH ST N: ®z; &4 6589 .
Cloning and Functional Verification of Important Breeding Genes of Muscle Growth and Fat Deposition

Traits of Pig, Cattle and Sheep. Major projects on Transgenic of Ministry of Agriculture, Period, 2016-2020;
Head of project, Yun Gao; Amount: RMB 6.589million.
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I R 4H A BT st AL g5 R R YR S @ Ntk e, B R HARBM AR S BB SRR $UTHERR: 2017-
2019; IHMBTAN: F3C; &8 525 Figt.

Evolutionary Origins of New Genetic Structure in Genome and Animals’ Adaptive Evolution. NSFC Science
Fund for Creative Research Groups, Period, 2017-2019; Head of project, Wen Wang; Amount: RMBS5.25mil-
lion.

W FLh D& N E R B AL, XA FERES, PATHER: 2014-2017; TiH A5 HElE;
L% 320 FiTT

Genetic Mechanisms of Adaptive Evolution in Mammals. National Science Fund for Distinguished Young
Scholars, Period, 2014-2017; Head of project, Peng Shi; Amount: RMB2.0 million.

FRAENLIER T RS 7t, B R 3 ARBNEIE 4« Rtk it 72 19 22 55 RE R AL > 3R 5T it
KIESTH; BATHER: 2016-2018; TiH Mot AN: LE; &% 336 /i

Microevolution Studies in Dogs under Artificial Selection. Key project of “Polygenic mechanism of mi-
cro-evolution” major research program of National Science Foundation of China, Period, 2016-2018; Head
of project, Guodong Wang; Amount: RMB 3.36million.

e L2 M 3 N R i AN i PR B I st A AL 7T, B X B AR R S o B R AR AT AR
2015-2017; IH BT N: ZEEf; &8 150 Ji.

Genetic Mechanism of Dwarf frog to Adapt to the Extreme Environment of Altitude Alpine. Major Research
Plan of Microevolution of National Science Foundation of China, Period, 2015-2017; Head of project, Jing
Che; Amount: RMB1.50 million.

SHE N T SRR S B G B 3L R EPAST AT EGLN1 HAE M2 FHLE L IR i iEwF 8, B XK 3 AR
R4 E AR BUTERE: 2017-2019; TiH i A: B, % 289 Ji.

Molecular Mechanisms and Functions of EPAS1 and EGLNI in Hypoxia Adaptation of Tibetan Population.
Major Research Plan of National Science Foundation of China, Period, 2017-2019; Head of project, Bing Su;
Amount: RMB 2.89 million.

R W) I R sh )k B BERE TR B A SRR R R 7, [ R B SRR 3 4 g 4] A VR IIF L —NS-
FC-ISTIH (1 H ); $UTFEMR: 2015-2018; TiH M AN: T35 £&4i: 200 J5.

Evolutionary Genetic Studies on the Development of Echinoderms and Chordates. NSFC Foundation be-
tween Funding organizations -NSFC-JST project. Period, 2015-2018; Head of project, Wen Wang; Amount:
RMB2.00 million.

SAEARAL R I MU AR AR ZEBL G AR SR S A5, EXR BRREREEE R (HIX ) 51ES
LWIH ;. $ATHER: 2016-2020; TiH 757 A: Douglas W Yu; &:%i: 161 /5

Ecological and Socio-Economic Effects of Death of Forest Trees in Mountainous Areas under Climate
Change. NSFC International (Regional) Cooperation and Exchanges Programs. Period, 2016-2020; Head of
project, Douglas W Yu; Amount: RMB1.61 million.

BT LRI AN Y et ARt A% (5 BB M1 S N BN 5 22 NI DG 5, K B AR 2 R Br (HB X))
HGESZMMH: PATHEMR: 2017-2021; HIHFATTN: FLKME: &4 235 75,

Tracing the Origin of Native Americans based on Mitochondrial and Y Chromosomal Sequence
Variations. NSFC International (Regional) Cooperation and Exchanges Programs. Period, 2017-2021; Head
of project, Qingpeng Kong; Amount: RMB2.35 million.

T Hedgehog 15 5 B M F14F BIE B PUM AL S R BLEHLEIF L, ER BRI FES - nmE
BEA RS, HUTHEIR: 2014-2017; WH MR A: BIWT; &5 200 f.
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Screening and Mechanism Study of Anti-tumor Compound Based on the Hedgehog Signaling Pathway and
Cilia Formation. NSFC Joint Funds of China-Yunnan Province; Period, 2014-2017; Head of project, Bingyu
Mao; Amount: RMB 2.0 million.

PINIRAT R Z et Haitl, EX ARRIFRERERNFHHFER FREE: PUTHER: 2017-2019; BiH it
TN R @l 130 .

Herpetological Diversity and Evolution. National Science Foundation for Outstanding Young Scholars of
China; Period, 2017-2019; Head of project, Jing Che; Amount: RMB 1.3 million.

S E e MR BB AT 5 i P EREB RS A SR LT (B2 5 HUTHER: 2014-
2019; WiHMTTAN: F3C. s, &40 2.226 147G

Evolutionary Analysis and Functional Regulation of Animal Complex Traits; Strategic Priority Research
Programs (B) of Chinese Academy of Sciences (CAS), Period, 2014-2019; Head of project, Wen Wang, Peng
Shi; Amount: RMB222.6 million.

KRR DO AR T = 7= o AT, PR o TR T B R TR I (A R IR BT HFERR:
2013-2017; HiHM BT A 5K F; &%l 1900 /3T

Molecular Module Analysis of Pig high-yielding Characters including Fat Deposition. Project of the CAS
Strategic Priority Research Programs (A) on “Designer Breading by Molecular Modules” , Period, 2013-
2017; Head of project, Yaping Zhang; Amount:RMB19.0 million.

PUEG o> T A Fh A 56 8 58 13T, BRI TR TFE L B T I (A ) TR PUATHER:
2013-2017; WiHMFAN: Bz &8 1200 T,

Improvement and Capacity Building of Southwest Molecular Breeding Base. Project of the CAS Strategic
Priority Research Programs (A) on “Designer Breading by Molecular Modules”, Period, 2013-2017; Head of
project, Yun Gao; Amount: RMB12.0 million.

IR R D AL P 2B R MR (A DR 2 7 B, b LR 22 B Bl 1 2 3 RHCR T (B 2D 5 AT IR

2017-2019; THMITAN: GRS &H: 220 JioC.

Genome Assembly, Annotation, and Analysis of Domestic Dog; Strategic Priority Research Programs (B) of
Chinese Academy of Sciences (CAS), Period, 2017-2019; Head of project, Ya-Ping Zhang; Amount: RMB 2.2
million.

RAEBIYZ BV )Ry, T ERFEBE AU B H ;. ATAERR: 2016-2020; TUH 57 N: #5202
& 500 J3 0.

Animal Diversity of East African, Project for International Institutions Construction of Chinese Academy of
Sciences. Period,2016-2020; Head of project, Xuelong Jiang; Amount: RMB 5 million.

FEMEE ) TRHAC S FE A Z R T, o ERE RSB H ;. $UATAERR: 2016-2020;
THMTIN: & &8 400 JI70.

Molecular Evolution and Genomic Diversity of African Poultry. Project for International Institutions Con-
struction of Chinese Academy of Sciences. Period, 2016-2020; Head of project, Minsheng Peng; Amount:
RMB 4 million.

B H A RN Tk BB L2 mivt 7t, TR EEREEBH: $ATHMR: 2015-2017; TiH 5157 A
FHEMR; &% 100 7.

Artificial Selection and Genetic basis of Ruimu Bound. International cooperation projects of Chinese Acade-
my of Sciences. Period,2015-2017; Head of project, Guodong Wang; Amount: RMB1.00 million.
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I FH E R0 5 25 DR AH D7 V00T 58 A AR A 0 BEAN AR S R VR 1 e, R PRSI H . AT 4E PR
2017-2019; I H 757 A: Douglas W Yu; £%i: 100 /i,

Study the impact of climate change on the entire ecological community using mitochondrial metagenomic
methods, International cooperation projects of Chinese Academy of Sciences, Period: 2017-2019; Head of
project, Douglas W Yu; Amount: 1 million.

PURE IG5 T B AR B R 48, HEIBAERFF & @ %IH; $ATHER: 2016-2017; TiH 7
TN Hm &l 460 75,

Intelligent System of Southwest Pig Molecular Breeding Base. Scientific Research Platform Construction
project of Chinese Academy of Sciences. Period,2016-2017; Head of project, Yun Gao; Amount: RMB 4.6
million.

rF [ 78 g B A AR WA R VR S 0 A BALE B R STl |, A oRHSE B ORI SRR B 4E 1 2
EIH; $UTER: 2017-2019; TiHMSTN: S &8 223 Ji.

Upgrade and Reconstruction of Animal Information Management System of Southwest China Wildlife Ger-
mplasm Bank. Major technological infrastructure maintenance projects of CAS. Period, 2017-2019; Head of
project, Yun Gao; Amount: RMB 2.23 million.

ST A L HARORAP PR AE ) 2RI TV, RS R RS ARSI s TR 2017-
2019; TiH 13 A: Douglas W Yu; &:4%ji: 400 /3.

Establishment of a Rapid Biological Diversity Monitoring Method in Ailao Mountain Nature Reserve. CAS
Frontier Key Program. Period,2017-2019; Head of project, Douglas W Yu; Amount: RMB 4 million.

KT N B R 2 R MBI A s S TR R 7S, R Ry E SR E s PATER: 2016-
2020; WiH st AN FLERHS; &% 250 Ji.

Pattern and Function of Epigenetic Modifications in Chinese Centenarians. CAS Frontier Key Program.Peri-
0d,2016-2020; Head of project, Qingpeng Kong; Amount: RMB 2.5 million.

A A IR PATER: 2015-2019; TH TN A &8 260 Ji.

Projects for Recruited Top Talent of Sciences and Technology of Yunnan Province, Period: 2015-2019; Head
of project, Ping Zheng; Amount: RMB 2.6 million.

T T MERLA Ay 2 B 78 AR R R 2 RS R T R, FRREBE 2Rl WA 2 REVERF S A0y 0T
FEFR: 2017-2019; WiH 5T FJEE; &8 100 f.

Study on the Formation of Species Diversity in Southeast Asia Based on the Tree of Megophryidae. South-
east Asia Biodiversity Research Center of Chinese Academy of Sciences. Period: 2017-2019; Head of proj-
ect, Weiwei Zhou; Amount: RMB 1 million.

XS LR T 40 B A R S AL R HAE LR TR N T, R mm A A A 5 R AT
SERR: 2015-2019; TH st N AR &4 210 J5.

Projects for Recruited Top Talent of Sciences and Technology of Yunnan Province, Period: 2015-2019; Head
of project, Baowei Jiao; Amount: RMB 2.1 million.

LR A5 B HOR SR E, ZF A RHINE LT ATEMR: 2017-2019 WTH st A 5 bl
S 138 Ji.

Gene Big Data Information Technology and its Application Research. Project of Science and technology en-
ter Yunnan. Period: 2017-2019; Head of project, Zhanshan Ma; Amount: RMB 1.38 million.
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10.

RZFEEC Publications

Adeola AC, Oluwole OO, Oladele BM, Olorungbounmi TO, Boladuro B, Olaogun SC, Nneji LM,
Sanke OJ, Dawuda PM, Omitogun OG, Frantz L, Murphy RW, Xie HB, Peng MS*, Zhang YP*.
Analysis of the genetic variation in mitochondrial DNA, Y-chromosome sequences, and MCI1R sheds
light on the ancestry of Nigerian indigenous pigs. Genet Sel Evol. 2017, 26;49(1):52.

Adeola AC, Ommeh SC, Song JJ, Olaogun SC, Sanke OJ, Yin TT, Wang GD, Wu SF, Zhou ZY,
Lichoti JK, Agwanda BR, Dawuda PM, Murphy RW, Peng MS*, Zhang YP*. A cryptic mitochondri-
al DNA link between North European and West African dogs J Genet Genomics. 2017, 20;44(3):163-
170.

An T, Gong Y, Li X,Kong L, Ma P, Gong L, Zhu H,Yu C, Liu J,Zhou H, Mao B, Li Y* . USP7 inhibi-
tor P5091 inhibits Wnt signaling and colorectal tumor growth. Biochem Pharmacol. 2017, 131:29-39.

Avalos A', Pan H', Li C, Acevedo Gonzalez J, Rendon G, Fields C, Brown P, Giray T, Robinson G*,
Hudson M*, Zhang GJ*. A soft selective sweep during rapid evolution of gentle behaviour in an Afri-
canized honeybee. Nat Commun. 2017, 8:1550.

Boomsma J, Brady S, Dunn R, Gadau J, Heinze J, Keller L, Moreau C, Sanders N, Schrader L, Schultz T,
Sundstrom L, Ward P, Wcislo W, Zhang G*, The GAGA Consortium Forum. The Global Ant Genom-
ics Alliance (GAGA). Myrmecol News. 2017, 25(2):61-66.

Bozek K*, Khrameeva EE, Reznick J, Omerbasic D, Bennett NC, Lewin GR, Azpurua J, Gorbunova
V, Seluanov A, Regnard P, Wanert F, Marchal J, Pifferi F, Aujard F, Liu Z, Shi P, Paabo S, Schroeder
F, Willmitzer L, Giavalisco P, Khaitovich P*. Lipidome determinants of maximal lifespan in mammals.
Sci Rep-UK. 2017, 7(1):5.

Brennan IG*, Bauer AM, Van Tri N, Wang YY, Wang WZ, Zhang YP, Murphy RW. Barcoding util-
ity in a mega-diverse, cross-continental genus: keeping pace with Cyrtodactylus geckos. Sci Rep-UK.
2017,7:5592.

Bush A, Sollmann R, Wilting A, Bohmann K, Cole B, Balzter H, Martius C, Zlinszky A, Calvig-
nac-Spencer S, Cobbold CA, Dawson TP, Emerson BC, Ferrier S, Gilbert MTP, Herold M, Jones L,
Leendertz FH Matthews L, Millington JDA, Olson J, Ovaskainen O, Raffaelli D, Reeve R, Rode, M.,
Rodgers TW, Snape S, Visseren-Hamakers I, Vogler AP, White PCL, Wooster MJ, Yu DW.* Connect-
ing Earth Observation to High-Throughput Biodiversity Data. Nat Ecol Evol. 2017,22;1(7):176.

Buzzard PJ*, Li XY, Bleisch, WV. The status of snow leopards Panthera uncia and high altitude use
by common leopards P. pardus in northwest Yunnan, China. Oryx .2017, 51: 587-589.

Cai W, Ma ZX, Yang CY, Wang L, Wang WZ, Zhao GG, Geng YP, Yu DW¥*. Using eDNA to detect
the distribution and density of invasive crayfish in the Honghe-Hani rice terrace World Heritage site.
Plos One. 2017, 12 (5): e0177724.
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Chen B, Shao JR, Zhuang HF, Wen JF*. Evolutionary dynamics of triosephosphate isomerase
gene intron location pattern in Metazoa: A new perspective on intron evolution in animals. Gene.
2017,602 :24-32

Chen HJ, Peng ST, Dai L, Zou Q, Yi B, Yang XH, Ma ZS*. Oral microbial community assembly under
the influence of periodontitis. PloS One. 2017, 2(8): e0182259.

Chen JM, Zhou WW, Poyarkov Jr AN, Stuart LB, Brown MR, Lathrop A, Wang YY, Yuan ZY, Jiang
K, Hou M, Chen HM, Suwannapoom C, Nguyen NS, Duong VT, Papenfuss JT, Murphy WR, Zhang
YP*, Che J*. A novel multilocus phylogenetic estimation reveals unrecognized diversity in Asian
horned toads, genus Megophrys sensu lato (Anura: Megophryidae). Mol Phylogenet Evol. 2017.106:
28-43.

Chen R, Li WX, Sun Y, Duan Y, Li Q, Zhang AX, Hu JL, Wang YM*, Gao YD*. Comprehensive Ana-
lysis of IncRNA and mRNA Expression Profiles in Lung Cancer. Clon Lab.2017, 63(2):313-320.

Chen W', Kui L', Zhang GH', Zhu SS', Zhang J, Wang X, Yang M, Huang HC, Liu YX, Wang Y, Li
YH, Zeng LP, Wang W, He XH*, Dong Y*, Yang SC*. Whole-Genome Sequencing and Analysis of
the Chinese Herbal Plant Panax notoginseng. Mol Plant. 2017, 10(6), 899-902.

Chen XY*, Qin T, Chen ZY .Oreoglanis hponkanensis, a new sisorid catfish from north Myanmar
(Actinopterygii, Sisoridae). Zookeys. 2017,17;(646):95-108.

Chen ZZ, He K, Cheng F, Khanal L, Jiang XL*. Patterns and underlying mechanisms of non-volant
small mammal richness along two contrasting mountain slopes in southwestern China. Sci Rep-UK.
2017,7(1).13277.

Chen ZZ', He K'*, Huang C, Wan T, Lin LK, Liu SY, Jiang XL *. Integrative systematic analyses
of the genus Chodsigoa(Mammalia: Eulipotyphla: Soricidae), with descriptions of new species. Zool J
Linn Soc-lond. 2017, 180(3): 694-713.

Cheng F', He K' *,Chen ZZ ,Zhang B, Wan T, Li JT, Zhang BW*, Jiang XL *. Phylogeny and sys-
tematic revision of the genus Typhlomys (Rodentia, Platacanthomyidae), with description of a new spe-

cies . J Mammal. 2017, 98(3):731-743.

Dai L, Kou HD, Xia Y, Wen XJ, Gao JP, Ma ZS*. Does colorectal cancer significantly influence the
assembly of gut microbial communities? Peer J. 2017,5: e3383.

Ding KJ, Yang JZ, Reynolds GP, Chen B, Shao JR, Liu RX, Qian QJ, Liu H, Yang RX, Wen JF*,
Kang CY*. DAT1 methylation is associated with methylphenidate response on oppositional and hy-
peractive-impulsive symptoms in children and adolescents with ADHD. World J Biol Psychia. 2017,
18(4):291-299.

Du LN, Chen XY, Yang JX*. Morphological redescription and neotype designation of Sulcospira pa-
ludiformis (Yen, 1939) from Hainan, China. Molluscan Res.2017,37(1): 66-71.

Du LN, Jiang YE*, Chen XY, Yang JX*, Aldridge D. A Family-Level Macroinvertebrate Biotic Index
for Ecological Assessment of Lakes in Yunnan, China. Water Resour.2017,44(6):864-874.

Endruweit M*. A new Schistura from an upper Mekong affluent in Yunnan (Teleostei: Nemacheili-

dae). Zootaxa.2017, 4341(4):585-592.
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Endruweit M*. Neotype designation for Rhinogobius carpenteri Seale 1910, and its placement in
Tukugobius Herre 1927 (Teleostei: Gobiidae). Zootaxa.2017,4277 (4):549-560.

Endruweit M*. A new Schistura from the Pearl River in Guangxi, China (Teleostei: Nemacheilidae).
Zootaxa.2017,4277(1):144-150.

Endruweit M*. A new Physoschistura from a Salween affluent in western Yunnan (Teleostei:
Nemacheilidae). Zootaxa.2017, 4263(2):378-386.

Endruweit M*. A new Schistura from the Salween basin in western Yunnan (Teleostei: Nemacheili-
dae). Zootaxa.2017, 4243(2):394-400.

Endruweit M*. Description of a new dwarf snakehead (Perciformes: Channidae) from western Yun-
nan. Vertebr zool. 2017,67(2):173-178,

Gao J*', Li Q*', Wang Z*', Zhou Y, Martelli P, Li F, Xiong Z, Wang J, Yang H, Zhang G*. Sequenc-
ing, de novo assembling and annotating the genome of the endangered Chinese crocodile lizard Shinis-
aurus crocodilurus. GigaScience. 2017, 6(7):1-6.

Guo YB', He YX', Cui CY', Ouzhu L, Baima K, Duoji Z, Deji Q, Bian B, Peng Y, Bai CJ, Gongga
L, Pan YY, Qu, Kang M, Ciren Y, Baima Y, Guo W, Yangla, Zhang H, Zhang XM, Zheng WS, Xu
SH, Chen H, Zhao SG, Cai Y, Liu SM, Wu TY, Qi XB*, Su B.* GCHI1 plays a role in the high-altitude
adaptation of Tibetans. Zool Res. 2017, 38, 155-162.

Gong J ' Zhao RP', Huang QR, Sun XM, Huang L*, Jing MD*. Two mitogenomes in Gruiformes
(Amaurornis akool/A.phoenicurus) and the phylogenetic placement of Rallidae. Genes Gen-
om.2017,39(9):987-995.

Hargreaves A, Zhou L, Christensen J, Marlétaz F, Liu S, Li F, Jansen P, Spiga E, Hansen M, Pedersen
S, Biswas S, Serikawa K, Fox B, Taylor W, Mulley J, Zhang G*, Heller R*, Holland P*. Genome se-
quence of a diabetes-prone rodent reveals a mutation hotspot around the ParaHox gene cluster. P Natl
Acad Sci USA. 2017, 114(29):7677-7682.

He K', Akio S', Kristofer MH, Mark SS, Jiang XL*, Kevin L C*. Talpid mole phylogeny unites shrew
moles and illuminates overlooked cryptic species diversity. Mol Biol Evol. 2017,34(1):78-87.

He K*, Wu GY, Li WX, Guan DG, Lv WW, Gong MT, Ye SD, Lu AP*. A transcriptomic study of
myogenic differentiation under the overexpression of PPAR gamma by RNA-Seq. Sci Rep-UK.2017,
7(1):15308.

He SM, Song WL, Cong K, Wang X, Dong Y, Cai J, Zhang JJ, Zhang GH, Yang JL, Yang SC*, Fan
W*. Identification of candidate genes involved in isoquinoline alkaloids biosynthesis in Dactylicapnos
scandens by transcriptome analysis. Sci Rep-UK.2017, 7(1):9119.

Hirimuthugoda NY, Adeola AC, Perera PWA, Chen X, Gunawardena WWDA, Gunawardana HGTN,
Yin TT, Wang MS, Li GM, Ding ZL, Wang WZ, Xie HB, Peng MS*, Zhang YP*. Sri Lankan pig
ancestry revealed by mitochondrial DNA, Y-chromosome, and MC1R. Anim Genet. 2017, 48(5):622-
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Hu WZ', Wu F', Gao JY, Yan D, Liu LM, Yang XJ*. Influences of interpolation of species ranges on
elevational species richness gradients. Ecography.2017,40: 1231-1241.
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Hudson LN*, Newbold T, Contu S, ...et al, Yu DW, Zaitsev AS, Zeidler J, Zou FS, Collen B, Ewers
RM, Mace GM, Purves DW, Scharlemann JPW, Purvis A. The database of the PREDICTS (Projecting
Responses of Ecological Diversity In Changing Terrestrial Systems) project. Ecol Evol. 2017, 7(1):
145-188.

Jiang Y, Wei ZM, Han FY, Ni QY, Yao YF, Xu HL, Li Y, Rao DQ*, Zhang MW*. The complete mitog-
enome sequence of Tylototriton ziegleri (Amphibia: Caudata). Conserv Genet Resour. 2017,9(3):503-
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Koju NP, He K*, Chalise MK, Ray C, Chen ZZ, Zhang B, Wan T, Chen S, Jiang XL*. Multilocus
approaches reveal underestimated species diversity and inter-specific gene flow in pikas (Ochotona)
from southwestern China. Mol Phylogenet Evol. 2017,107, 239-245.

Kui L', Chen HT', Zhang WX, He SM, Xiong ZJ, Zhang YS, Yan L, Zhong CF, He FM, Chen JW,
Zeng P, Zhang GH, Yang SC, Dong Y, Wang W*, Cai J*. Building a Genetic Manipulation Tool Box
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Lang FC, Li X, Zheng WH, Li ZR, Lu DF, Chen GJ, Gong DH, Yang LP, Fu JL, Shi P, Zhou JM*.
CTCF prevents genomic instability by promoting homologous recombination-directed DNA dou-
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Li AM*', Zhou ZY', Hei XH', Otecko NO, Zhang JY, Liu YJ, Zhou HF, Zhao ZQ, Wang L*. Ge-
nome-wide discovery of long intergenic noncoding RNAs and their epigenetic signatures in the rat. Sci
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Li CH, Yan LZ, Ban WZ, Tu Q, Wu Y, Wang L, Bi R, Ji S, Ma YH, Nie WH, Lv LB, Yao YG*, Zhao
XD*, Zheng P*. Long-term propagation of tree shrew spermatogonial stem cells in culture and suc-
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Li QG', He YH', Wu H', Yang CP', Pu SY, Fan SQ, Jiang LP, Shen QS, Wang XX, Chen XQ, Yu Q,
LiY, Sun C, Wang XT, Zhou J, Li HP, Chen YB*, Kong QP*. A Normalization-free and nonparamet-
ric method sharpens large-scale transcriptome analysis and reveals common gene alteration patterns in
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Li WT', Zhang MM', Li QG', Tang H, Zhang LF, Wang KJ, Zhu MZ, Lu YF, Bao HG, Zhang YM*, Li
QY*, Wu KL, Wu CX*. Whole-genome resequencing reveals candidate mutations for pig prolificacy. P
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province (Evolution Mechanism and Genetic Resources Exploration of Lepidoptera insects such as
Silkworm).
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Fengyi Hu, Wen Wang, Shilai Zhang, Xun Xu, Jun Lv. Second Prize for Natural Science of Yunnan
province (Study on the Mechanism of Genome Variation in Rice Adaptive Evolution).

WKGERE, SKaGMl, S0, HEMs, FERFL, EROR, UL, mARHEuEP R =R (HLARS
A 5 W TE T A AL A5 B I 2 AR AR 78 B B D

Jiawei Geng, Zhigang Zhang, Tao Wu, Peng Shi, Xiaodan Tang, Shugiang Dong, Hong Fan. Third
Prize for Science and Technology Progress of Yunnan Province.

AL Fizs, BRI, BhE, B Zma TR =80 QRGN N TIFR )T
%) .

Junxing Yang, Zaiyun Li, Xiaofu Pan, Xiaoyong Chen, Guihua Cui. Third prize for Patent Award
of Yunnan Province.

FENBHTFE 7N “2017 SEE K E T HANA TR ", IR T “ ARE TP EEL R ” KRER S
Prof. Peng Shi was selected as “the National key Talent Project in 2017 and was awarded the honor-
ary title of “ Young Experts with Outstanding Contributions”.

S FLERBB AL « =g 4l
Prof. Peng Shi and Qingpeng Kong were selected into the “Yunling Excellence” program of Yunnan
Province.

FLERMEBE FE 54 HIBA I 2017 52 =B 44 BRTHIBL (BB X 50

The team of “research on the mechanism of health aging molecular mechanism and application” lead-
ing by Prof. Kong Qingpeng was selected as innovation team (nurturing object) of Yunnan Province
in 2017.

FEENE - BEHFFENS 7 T

Hui Wang was selected into the “Yunling Young talent” program of Yunnan Province.

RARRHE T G SRR R 2017 SEEFF QB et =K i, M. EH A& TR B E F
QB et &2 5

Prof. Dongdong Wu was awarded the outstanding members of Youth Promotion Association of CAS
in 2017. Kai He and Mingshan Wang were selected into the members of Youth Promotion Association
Chinese Academy of Sciences.

W AR ot AR O m B 2 A1 5, S IMAE et 78 AP Ay = rg A L e A
TR AU

Zhaohui Yang’s doctoral thesis won the Outstanding Doctoral Dissertation Award of Yunnan Province.
Prof. Bing Su was awarded Outstanding Graduate Student’s Instructor of Yunnan Province.

TR FRIERIR PRI KA IR
Xinyi Wang and Yuanyuan Li won” the President Outstanding-Scholarship of CAS.

FHBR FRIEARRAT R LA TLE 2SR A 2 — 45 2
Xinyi Wang and Yuanyuan Li won “Zhu Li Yuehua Outstanding PhD Graduate Scholarship of CAS”.
Jianjun Jiang won the first prize of “Diao Scholarship”.
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1. LiuL, Zhang J,Rheindt FE, Lei F, Qu Y,
Wang Y, Zhang Y, Sullivan C, Nie W,
Wang J, Yang F, Chen J, Edwards SV,
Meng J, Wu S. 2017. Genomic evidence
reveals a radiation of placental mam-
mals uninterrupted by the KPg boundary.
PNAS,114 (35): E7282-E7290.

2. Liu L, Zhang J, Rheindt FE, Lei F, Qu
Y, Wang Y, Zhang Y, Sullivan C, Nie W,
Wang J, Yang F, Chen J, Edwards SV,
Meng J, Wu S. 2017. REPLY TO GATESY
AND SPRINGER: Claims of homology
errors and zombie lineages do not compro-
mise the dating of placental diversification.
PNAS, 114(45): E9433-E9434.

3. LiC,YanL,Ban W, Tu Q, Wu'Y, Wang L,
BiR,JiS,MaY, Nie W, LvL, Yao Y, Zhao
X, Zheng P. 2017. Long-term propagation
of tree shrew spermatogonial stem cells in
culture and successful generation of trans-
genic offspring. Cell Research, 27(2): 241-
252.

4. Wang M, Zeng Y, Wang X, Nie W, Wang J,
Su W, Otecko NO, Xiong Z, Wang S, Qu K,
Yan S, Yang M, Wang W, Dong Y, Wu W,
Zhang Y. 2017. Draft genome of the gayal,
Bos frontalis. GIGA Science, 6:1-7.

5. Poplavskaya NS, Romanenko SA, Serdyu-
kova NA, Trifonov VA, Yang F, Nie W,
Wang J, Bannikova AA, Surov AV, Leb-
edev VS. 2017. Karyotype Evolution and
Phylogenetic Relationships of Cricetulus
sokolovi Orlov et Malygin 1988 (Criceti-
dae, Rodentia) Inferred from Chromosomal
Painting and Molecular Data.Cytogenet
Genome Res, 152:65-72.
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Kunming Wild Animal Cell Bank

In order to conserve genetic resource and genetic diversity
of animals, Kunming wild animal cell bank was established in
Kunming Institute of Zoology, Chinese Academy of Science in
1986. Up to now 2108 cell lines from 339 species have been
preserved in our cell bank. Most cell lines are derived from
mammals. Among the species, 60 are national protected wildlife
in China. Now it is one branch of National Platform of Experimental
Cell Resources for Sci-Tech, Biological Genetic Resource Bank
of CAS, China Germplasm Bank of Wild Species, and State Key
Laboratory of Genetic Resources and Evolution.

1. The collection and preservation of cell lines

In 2017, 108 cell lines from various wild and domestic animals had been
established and frozen. Among these cell lines, 20 cell lines were derived from 10
species of wild animals such as Chinese pygmy dormouse, Isok barb, Giant barb,
and American electric eel etc; 19 cell lines were established from domestic animals
such as domestic pigs, small-ear pigs, silkworms, and mithans; 30 cell lines were
obtained by EBV-transferred human lymphocytes; and 39 cell lines were normal cell
lines and tumor cell lines from human and experimental animals. Three hundred and
seventy-five of frozen-stored cell lines were also resuscitated and subcultured.

2. Cell lines service and technical service

In this year, 398 cell lines, 40 times of karyotype analysis and 35 times of STR
test had been provided for the researchers not only at State key laboratory of
genetic resources and evolution, but also at other 72 scientific research institutions,
228 Chinese universities, and 98 enterprises . In addition, we also had provided a lot
of cell culture technical advisory services by using the telephone and the email.

3. The establishment of the cell lines of different tissues of macaque

Rhesus monkeys are commonly used primates.The cell lines from different
tissues of the rhesus monkey are important materials for the relevant functional
research and drug experiments in vitro. To meet the needs of the research groups,
the cell bank carried out the construction of the cell lines of different tissues of
macaque in 2017. Seven different tissue materials (skin, kidney, spleen, skeletal
muscle, large omentum, epididymis and testicular) were obtained from the rhesus

RIE (Lab Staff)

TEAR ( Staff)
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Senior Engineer
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Jinhuan Wang

Senior Experimentalist
wangjing315@]163.com

BT LI
Weiting Su,
Experimentalist
weitingsu@126.com
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monkey, which successfully established seven strains of cell lines. In addition, cell lines of synovial membrane and
articular cartilage from the rhesus monkey have been established. The establishment of these cell lines enriched the

types of the rhesus monkey cell lines preserved in our cell bank.

4.The establishment of somatic cell lines from the Chinese pygmy dormouse

The Chinese pygmy dormouses are a special group of rodents, belonging to Typhlomys, Platacanthomyidae. In this
year, cells from three individuals of two species of Chinese pygmy dormouses were cultured, and nine cell lines were

successfully established. The related cytogenetic analysis was completed.
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G-banded karyotype of Typhlomys daloushanensis (2n=36)
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1. Brennan IG, Bauer AM, Van Tri N, Wang
YY4, Wang WZ, Zhang YP, Murphy RW.
2017. Barcoding utility in a mega-diverse,
cross-continental genus: keeping pace with
Cyrtodactylus geckos. Sci Rep. 7:5592.

2. Chatmongkon SUWANNAPOOM, Ya-Ji-
ang WU, Xing CHEN, Adeniyi C. ADE-
OLA, Jing CHE, and Wen-Zhi WANG*.
2017. The complete mitochondrial genome
of the Thailand Red Junglefowl (Gallus
gallus) and a phylogenetic analysis. Zoo
Res. Revised.

3. Zhang H M¥*. Odonata fauna of Dai-Jing-
po Autonomous Prefecture of Dehong in
the western part of the Yunnan Province,
China - a brief personal balance from seven
years of surveys and workshop report on
current studies. 2017. International Drag-
onfly Fund - Report, 103: 1-49.

4. Zhang H M*, Guan Z Y & WANG W
Z, 2017. Updated information on genus
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China with description of Gomphidictinus
tongi sp. 2017. Nov.. Zootaxa, 4344 (2):
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in press.

6. kit (PEHHEAEL)
SRR

7. BKiERR . (PR HID - B X ER SR
figk) CHALRHETHRRA)

(ERX

1. 858 B DNA & HH5

2017 47 .0 J3 2 i E A A AR IR ZE R, JF JR FILF DNA 4% T 10 #0478 o 2 =
U e 22 BEPERDINIR. H A7 22 W 4E 2 v [ 4 b XA TF 58 R AR AS i 1ok 800 Fh, ks AR
ARBATAE o A, H ST P E B H Y DNA KRR EIEE, LR THER
Wt J& Lamelligomhus, /N % WE J& Gomphidia, 2% % W& J& Gomphidictinus F1 ¥ o )&
Archineura {FERIF TVE, 4 128, 168, 28S, Histone 3, COI, ITS A% HlF .
gL 161 4, 2 8L 5 I8 27 Fh, HsE R STBRD SRR 966 4. EhEREE 829 T,

] ’ 2017 AEHLOSERE T | b MERFF I 2 4 &5
1o (IDF) &ESH, HFEARMRME -
L AEZHAIEEX RIS, X iR AR —
A S PE AR 22 M IS E X R PR . X
= AL D S EE 174 Fh, Mo
o AR TR R LR FR i B
T e RERARERIG, kR A
E WE Gomphidictinus tongis HTH B2 i 88
) :Jl'f_ Yunnanosticta, % %%z i )E 2 Ffp, &

e K= R Yunnanosticta wilson [ W5 Iz A

Yunnanosticta cyaneocollaris ,

2. BT &AM ERARITBEEL - E=LEHXNRGKS LTI

B2 - FE =200, FIEYE R AR, Rk T 2B AR B LA, Rk,
Pt 5 M i A B A R R & (BB A~ 125-90 Ma) ShMNkIR Mt TEE IS RIR, Hizsh TiF
SEMIRIN Z L, F2B2E - 58 =20 AR VR N B e A Tl s S Wk IS5 0 8 I S8 T Fr) O
P, &k T2 Ak i m) R 2R (RTA 4332 206M00) o KREMRIEAR I2E
G B A EE W [ Wk bR A Y RTA 53 S Z Rl BY b R D 2, BEA WIS SR R4
WRIHE, (HAR K LGWRIEINLR B A R Geb A, IR R Frdth s DA R AL 5 1] S A, —
HEMAD, AMFEREBA TR Zilk 5> 2 AU %5 Dr. Foord, (I sl &7
FBRMR 15 J8 25 PR RS i AL A B, 45 & LA TE SRR S 3 BUAR AR 1] 7 44
MWERGRARGER BT XA, EEMEEXERRE, Rtz AESEER, WiHkgGkL
FALRFTREREIL IR ) D, B S5IRIRE 0 220 — 38 =8 R AU, AnfRlsEmiK 25
Wk FR1L?

B RITIZIH C58 K ik ik 4 e L b s 26 R AR 56, IEAEEAT B8 S A
MCTIRE, HiFPEIES 14 Dr. Stefan 2N M AOEIRIE %5 (FK) , HIRET
BEER RN X R K GRS, Mo PR IR EAE I R, 454 o I 50 Ok R B AR
T ST RIS T T WAk A i b, B T B W vk By 4R T EPA (Evolutionary Phylogenetic
Placements) fE#IK F A& A1, DARAREST 4 81 Blasthits 7559 PE 3. MHRFR N A
DIRREAN SR A 7258 VU VRO NIk T 3 S AT T 0 R




State Key Laboratory of Genetic Resources and Evolution
PP QP O P R el S

2017 ANNUAL REPORT

South China DNA Barcoding Center

Established in 2011, the Center is the first and only facility
focus on DNA barcoding in China. The initialization of SCDBC
commercial using DNA barcoding technology and high-throughput
barcoding laboratory construction and operation. In the year of
2017, the SCDBC collected more than 5K specimens in wild field,
took pictures for over 3200 specimens, got almost 5K standard DNA
barcodes. This year we using DNA Barcoding data to understand
the diversity of dragonflies in China, get know Urban butterfly
species diversity. And make great progress.

Email: scdbc@mai.kiz.ac.cn

1. Strengthening the Spider Tree of Life Trough Phylogenetic Placement

We retrieved protein-coding genes of 1198 spider species (703 genera; 115 families except
Synaphridae) from Machida et al. (2017) and Genbank database, to strengthen spider
phylogenetic analyses. Our used two supermatrices with curated (after removal of the
hypervariable expansion segments) and non-curated alignmentsdataset for our dataset that
included 15 mitochondrial genes and 3 nuclear genes.

We used Evolutionary Placement Algorithm (EPA) to place sequence data from Coddington
et al. (2016) (848 species from 49 families, 313 genera) on the two different reference trees
(non-curated and curated ML trees). Our placement results suggested: (i) EPA is a reliable tool
in identifying the higher spider taxa and outperforms the blast-hits method; (ii) even if some
raw sequences have mistaken taxonomic annotations, EPA performs better than the blast-
hits method; and (iii) EPA can become a quick and reliable tool for spider identification with
applications in ecology.

2. Urban butterfly species diversity

Beijing is the capital city of China with more than 21 million people :F_: "_"I'H!}:
and is the third most populous city in the world. The many parks ;_-_'-.Ir:‘."_:-:il.Hﬁlﬂ sk
in Beijing can be refuges for ecological important animals such as Befing Boanical e

Ligrgber

butterflies. In June and July 2017, scientists from Kunming Institute
of Zoology (Dr. Sing Kong-Wah) and China Agricultural University
(Dr. John James Wilson, Mr. Yang Xianzhe), conducted butterfly
surveys at parks in Beijing to investigate which butterflies share
the se spaces with people in the city. The highest butterfly species
richness was recorded in Beijing Botanical Garden that located
whereas lowest species richness was observed in Zhong Shan
Park. Parks that outside the inner city where surrounding have more
natural environment support higher butterfly species richness. The
findings will help policy makers facing the challenge of monitoring
and managing biodiversity in megacities so as to promote beneficial
interactions and co-existence between urban insects and the public.

B EE W 2 B OOFP)
Cfhvenge: Forew Park
ol 208 {J5F)
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Lina Yim Park
Pl 2R (25M
hotig Shan Park

Butterflies in Beijing’s Parks
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Core Facility

The Core Facility of the State Key Laboratory
of Genetic Resources and Evolution is established
in November 2008. Currently, the center contains
three major technology platforms: Genomic
Analysis Platform, Proteomic Analysis Platform, and
High Performance Computing Platform. Each platform is
supported by professional technicians, from the
experimental design, instrument operation, to data analysis.

http://www.kiz.cas.cn/gre/gre6/gre61/

The Three Technical Platforms

I. Genomic Analysis Platform
1. lon Torrent Sequencers

The Key applications of the lon Torrent Sequencers (
lon Proton and lon PGM ) are genome sequencing, Whole
transcriptome sequencing, Exome sequencing, Gene sequencing,
ChIP sequencing, Mitochondrial sequencing, Methylation analysis,
and so on.
|5.| ("

ITIhp M2 by
s [

2. Miseq Sequencer

The MiSeq desktop
sequencer allows
you to access more
focused applications
such as targeted
gene sequencing,
metagenomics, small
genome sequencing,
targeted gene expression, amplicon sequencing, and HLA typing.
New MiSeq reagents enable up to 15 Gb of output with 25 M
sequencing reads and 2x300 bp read lengths.

3. C1 Single-Cell Preparation System

The C1 system enables cell capture, lysis, and preparation
of individual cells for genomic applications. The system is an
electrically and pneumatically operated desktop instrument. It has
a built-in vacuum pump to hold the IFC in position. The embedded
PC inside the system regulates all the functions and monitors the
performance of the instrument. The system has a touchscreen
display. All required user-
specific instructions and
functions can be controlled
through the touch-enabled
user interface. C1 uses a
thermal stack to provide rapid,
accurate, uniform heating and
cooling.

4. Biomark HD Real-time PCR System

The BioMark HD System sets a new standard in high-
throughput genotyping—it is the only multi-purpose real-time
PCR system that performs genotyping, gene signature profiling,
quantitative real-time digital PCR (qdPCR), and single-cell
analysis. Its integrated fast-capable thermal cycler and four
color detection provides even faster time to results and enough
throughput for routine genomic testing applications.

5. QuantStudio 12K Flex Real-Time PCR System

QuantStudio 12K Flex Real-Time PCR System is new
level for gPCR, designed for maximum throughput, flexibility,
and scalability. You can choose not only OpenArray®, 384-well,
96-well blocks for your experiments, but also digital PCR for
high accuracy and sensitivity.

— o

II. Proteomic Analysis Platform

2-D electrophoresis is a powerful and widely used method
for the analysis of complex protein mixtures extracted from
cells, tissues, or other biological samples. The analysis involves
the systematic separation, identification, and quantification
of many proteins simultaneously from a single sample. The
technique is also unique in its ability to detect post- and co-
translational modifications.

[ll. Micro-imaging Analysis Platform

The JEM-1400Plus is a transmission electron microscope
(TEM) developed for application in a wide range of disciplines,
from biology to materials researches, such as biological
sections, polymers, nanomaterials and so on.  With the JEM-
1400Plus, images from the ultra LOWMAG mode (min. mag.
x10) to the MAG mode (max. mag. x1.2 M) can be acquired
with only one camera, resulting seamless observation with no
switching of cameras or shifting one’s gaze to a fluorescent
screen. Using the auto montage function (provided as standard)
makes it easy to acquire high-precision images of a wide field
of view. 8M pixel camera (high-resolution camera) and a 1 M
pixel cameras are selectable depending on user’s purposes.
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Transcriptomic insights into the protective fac-
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TDP43 promotes progression of triple negative
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Selection and environmental adaptation along a
path to speciation in the Tibetan frog Nanorana
parkeri

Evolution of Asian metacarpal-tuberculed toads
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Su Zhengchang

Chun-Fang (Fanli) Xu

Ru-gang Zhang
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Stefan Hendrik Foord

Christof Niehrs

Stephen Jackson

Olivier Hanotte
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Bg A (Invited Lectures )
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University of Copenhagen,
Denmark

Cornell University, USA

IR

University of North Carolina,
USA

Pharmaceutical R&D

University of Pennsylvania,
USA

BMERKRZE

University of Guelph, Canada

University of Jena, Germany

University of Venda, South
Africa

Institute of Molecular Biolo-
gy, Mainz, Germany

the University of New South
Wales, Australia

International Livestock Re-
search Institute, University of
Nottingham, UK

International Livestock Re-
search Institute, University of
Nottingham, UK

Academy of Sciences Institute

Nabiev Loik Cangalievici of Zoology and Parasitology,

Najmudinov Tojiddin
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Herve Yesou

Tajikistan
Academy of Sciences Institute

of Zoology and Parasitology,
Tajikistan

ERIEBET KR
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SERTIT, France
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From mutations to macroevolution,what we
learned from biodiversity genomics

3H27H

Transcriptome and allele frequency responses to
4 H 11 B selection for tame/aggressive behaviors in silver
foxes (vulpes vulpes)

F-18 #RICFH &K PET TR TTAZ TR
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Comparative Differential Gene Expression in

6 B 13 H Oocyte-to-Embryo Transition in Mouse and Rat
revealed by single-cell RNA-seq

4H26H

The application of genetics and genomics in drug

6R29H discovery and development
7H 12 H Epigenetics, cancer and cellular senescence
BEAREEMIRBHIREMANT: Bed-To-Bench
7H 13 H
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Application of DNA barcodes in wildlife conser-
7H19H L . .
vation in Tropical East Asia
8H 21 H Epigenetic modulation of neuro(de)generation

Phylogenetic and functional perspectives on
105 9H b-diversity: the case of spiders and ants along
elevation

Novel regulators of Wnt-LRP6 signaling in-
volved in embryonic development
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10 H 26 H Taxonomy of Australian Mammals

ILRI’s LiveGene program overview and research
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Molecular insight on the domestication, dispersal

025 1 and adaptation of sheep
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Exploiting satellite imagery for water bodies
monitoring: Example of Poyang case
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Graduate Students and Postdoctors
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31 AR A Wit ERTF
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34 B Kb ;MY F Wit ETHE
35 A KR EYTE mt Fx
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| W 3 4
( Outstanding Paper Awards for Graduate Students )

—F% (68, EWERF=9):

The First prize (6, IF>9)

Z=gAlE Chaohui Li (Cell Research, IF12.393)

F#&¥% Xinyi Wang (Genome Research, [F14.331)

# Ling Zeng (Molecular Biology and Evolution, IF14.558)

Ht Ling Zeng (Molecular Biology and Evolution, IF14.558)

Newton O.Otecko (Molecular Biology and Evolution, IF14.558, 35—k )

2K{E38  Weidao Zhang (Cell Research, IF14.331, F%]—1k)

—E® (158, 6 <EWEF <9):

The Second prize(1, 6<IF<9)

F#EE Yaoxi He (Molecular Biology and Evolution, IF14.558, HEZHE=FF%—%)
=ER (7R, 4 <¥WEATF <6):

The third prize(7, 4<IF<6)

STEZE Jianjun Jiang (Epigenetics & Chromatin, IF4.464)

FReEE Xiaoxiong Wang(Oncotarget, IF5.415)

X|Ee= Xiaoliang Liu( The Journal of Biological Chemistry, IF 4.403)

F#EE Yaoxi He (Molecular Biology and Evolution, IF14.558, #Hf&%=3%—1k)
% 2 Qing Yu (Oncotarget, IF5.168, F3%|—1E)

& & Qingqing Ye (Scientific Reports, IF4.847)

= Yaoxi He (American Journal of Hematology, IF5.275, 3%|—1F)

YR REBIFEEINFHS, ¥WEFZBIENABNAT AFEEILHEF AL
Note: Ordered by application date. The impact factors of the journalsare the journal’s five-year average impact factor at

the timeof application.
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(1)2017 1 B 12 B, ALREFEFRARISROMATEAN  (2) 2017 F£2 5 13 H, LRESMENNEFNLEFERL

il

Hid  Major Events

S5&ESU—RERBNDEMERSED  HEABKERY REWEFGITY, FRERE " RE .
i — EEREHEEERHEARE, On Feb 13, 2017, the Lab participated in the comprehensive

On Jan 12, 2017, the research team led by Prof. Xuelong Jiang evaluation of the state key laboratories in the fields of biology and
and the co-agencies held a press conference entitled “Name a new medicine and finally got "good".

White-Browed Gibbon, Skywalker hoolock gibbon" at the Kunming

Museum of Zoology.

ahCIN R RS — R T

wom R R
. |
ey 1 -t----t -*_--

(3)2017 %5820 B, ARAPELIAFIERDE R tHE. NEERELHOFERNBR, EERFERMIESEIRAFEE
BEVE " NERET, LTRETEPRIEREDDARET “ B+=BARFNE " BREDTRANRERE, B T2 1 E808RE
IMREESAHENRE TLR=EARINR . REREEET « JWHE " MEFalT TERE.
On May 20, 2017, in order to implement President Xi Jinping’s important directive on “science and technology innovation and
popularization of science are the two wings of realization of innovation and development, putting the importance of science
popularization as scientific and technological innovation, we held a popular science exhibition with more than 20 scientific research
achievement posters on the day of “the Thirteenth Public Open Day”of the Kunming Institute of Zoology(KIZ), the Chinese Academy of
Sciences(CAS). The exhibition was also broadcast live online through network platform of CCTV.

—
—
—

(4) 4k 2016 FpLINET 10 BIBFFEFEICIRGE, 2017 F5 B 26 H, ERLWESLT 2017 F “ P " BREXRSHASFFE LR
$—kEs, 2G5, B8 18, Hit 10 Brneizi Kt (Est 7 L =NIMIFARTRSETE.

After the success of holding 10 youth scholars forums in 2016, the key lab held the first forum of the 2017 ‘NARI Cup’ youth scholars
forums about Genetic Resources and Evolution on May 26, 2017. Then, a total of 10 forums were held once a month a time, greatly
promoting academic exchanges and cooperation both inside and outside the key lab.
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(5) 2017 %6 512 H, LWEBFF 2017 FEEEHITS
The strategic meeting of the key lab was held on June. 12, 2017.

(6) 2017 F£7 B 21 H, £WREE, TSN IFERFREEIKTFRTBELREN—EFAZERSTE, BIE
ISR RIBELRET(F. 25, ARREIHERE TIRNEE—RFAZERENT—RNSIF.

On July 21, 2017, as recommended by KIZ, the CAS appointed Academician Yaping Zhang as the director of the new
Academic Committee of the key lab, and appointed Prof. Peng Shi as the key lab’s director. Then KIZ appointed and set
up the third academic committee and the new leader team of the key lab.

(w® & o2 5 )

HEEF (2017) 25

TEMNFRXTREENERNAFS
4 PEREISIREZEN
FRERLEENBEL

EREHE XM, BREAZRE

ik
&) WX

HETREBEE. FA %ﬁﬁ%ﬁi#,%ﬂ
BREERERER.
_ J
SRRt TEMSAR R
Academician Yaping Zhang Prof. Peng Shi

(7) 2017 F7 B 17-7 B 22 B, LWESHIARAEERBREGZES 2017 T EMFZSHANL ",
On July 17-22, 2017, the Evolutionary Biology Summer Course was held in Kunming organized
by the key lab and the Office of Postgraduate Affairs of KIZ.
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(8)2017F6 B-98, LIW=AHNTH 4 MARESSHEREASIN T FERIFRE DRAEHSRGSRFER,
From June to September 2017, the key lab actively organized a team of four research groups to participate in the second
comprehensive scientific investigation of the Tibetan Plateau organized by CAS.

(9)2017 10 B 26-29 H, HILWEFTEFANNFENF SRR TF D% 2017 FFARMIRERBEHZIT.
On Oct 26 -29, 2017, the 2017 Symposium of Chinese Herpetological Society hosted by the key lab was successfully
held in Kunming.

(10) 2017 F£12 B 2 H, HEREENARRAZEM “ HE
SRRHLFI STIREIRAE " IMAZRE,

The research group called“Synaptic Function and

(11) 2017 12 B, BKEEARRAER  EPSH
MEEBEFARA " (FAZERREMALRE,
The Guest research group called“Biodiversity Genomics
Mechanism group” leading by Prof. Nengying Sheng
joined the key lab on Dec 2, 2017.

group” leading by Prof. Guojie Zhang joined the key lab
in December, 2017.
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