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State Key Laboratory of Genetic Resources and Evolution

Director's Report

The “State Key Laboratory of Genetic Resources and Evolution” has made considerable progress in 2014, with
regards to grant awards, scientific research output, talent recruitment and scientific exchange.

Grant awards. — The lab has successfully organized the key project “Analysis of complex traits of animal during
evolution” as one of the “Strategic Leading Project (B)”” of CAS, which is initiated this year. The lab was also awarded
48 other new grants. In 2014, the grant funds to the lab totaled 55.21 million RMB. Forty grants were successfully
completed. Currently the lab holds 178 provincial and ministerial projects, 8 international cooperation projects and 27
horizontal collaboration projects. In addition to basic research, the lab promoted applied researches including the mining
of important phenotypic genes of economical plants and animals in cooperation with companies and also ecological
studies and conservation of endangered species in cooperation with local government departments .

Publications and Awards. — The lab made systematic progress in genetic resources collection, adaptive evolution,
the mining of important phenotypic genes of economical plants and animals , and animals adaptive evolutionary
mechanism in 2014. The lab published in total 138 papers in SCI journals, 1paper in EI journals, including 10 papers
in top journals (IFs.,>9) such as Science, Nat Commun, Mol Biol Evol, Mol Psychiatry and The ISME Journal. The
studies by Prof. Yaping Zhang et al., “Genomic diversity and evolution of Asian populations”, was awarded the second

S-year

prize for National Natural Science Award. The lab has also won one Special award and two First prizes for Natural
Science of Yunnan province.

Talent recruitment. - In 2014, the lab has achieved remarkable progress by "training and recruitment ". The
lab won one NSFC innovation group. Prof. Bing Su was selected into the first batch of “Yunling Scholar” Training
Project in Yunnan Province. Prof. Peng Shi was awarded as “The outstanding contribution prize in Wang kuancheng
western scholars, Chinese academy of sciences (CAS)”. Drs. Guodong Wang and Lei Shi were selected as members
of the "Youth Innovation Association" of CAS. Four young doctors were also recruided. Thirteen Ph.D. and 15 M.Sc.
students graduated from the lab in 2014. The doctoral thesis of Ming Li’s and Yu Jiang were selected as awarded “the
Outstanding Doctoral Dissertation Award” of CAS. Several students were awarded various types of scholarships from
CAS. The "Evolutionary Biology" Summer School was successfully held in August, attractting many young people
joining the lab.

Scientific exchange. — In 2014, the lab continued to promote high-level international cooperation and scientific
exchanges with scholars from US, Canada, Russia and Southeast Asia. In cooperation with an international team, the lab
contributed greatly to the decoding of the sheep genome, which was published in Science. Members of the lab attended
scientific meetings both at home and abroad for more than 60 times. Twenty-three scholars were invited to visit the
lab and to give lectures this year for scientific exchange and co-operation. In 2014, the lab has also funded 16 “open
projects” to promote cooperation with scholars in related fields.

In the future, the lab hopes to make more systematic and original achievements in the field of adaptive evolution as
well as collection of genetic resources, and exploitation of domesticated animal resources. The goal of the lab is to make
major contribution on the researches on genetic resources and evolution in China, and to promote the lab to become an
internationally renowned research center in the field.

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!

Yaping Zhang
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LIS Hitd.  Laboratory Overview

—. B-REFARER S (The Second Academic Committee)
X {% (Director):
KEE BE L, dEREKF

Academician Zuoyan Zhu, Peking University

&l = £ (Deputy director):

£ 3 WK, PEREABR BT

Prof. Wen Wang, Kunming Institute of Zoology, Chinese Academy of Sciences
Z 5 (Members, 1FMECZEEHET ):

SCEEML W, ERERE R S B

Prof. Jianfan Wen, Kunming Institute of Zoology, Chinese Academy of Sciences
KEFE Bt L, m@ERLKF

Academician Youyong Zhu, Yunnan Agricultural University

FiEk  WICR, P ERER R YT

Prof. Dezhu Li, Kunming Institute of Botany, Chinese Academy of Sciences
skabcr BE e, EREARE

Academician Yaping Zhang, Kunming Institute of Zoology, Chinese Academy of Sciences

skyeH) B %, mERY

Prof. Keqin Zhang, Yunnan University

HhA BT, ThERABE I I

Prof. Xiaoquan Wang, Institute of Botany, Chinese Academy of Sciences

& bt £, EHRAY

Academician Li Jin, Fudan University

B R B b, EFREERES T

Academician Le Kang, Institute of Zoology, Chinese Academy of Sciences
HoIx WPRR, EREER RIS

Prof. Bing Su, Kunming Institute of Zoology, Chinese Academy of Sciences

R BE b, LPRIRAY:

Academician Lusheng Huang, Jiangxi Agricultural University
Halk WIER, P EREER R YIS
Prof. Jingfei Huang, Kunming Institute of Zoology, Chinese Academy of Sciences

Z. MELBRETMS ( Leader of the Lab. )
F % (Director):
gkikE  BE 4 Academician Yaping Zhang

&l E 4 (Deputy director):
EJL BFZEE Prof. Jianfan Wen
EWHF WA Prof. Bingyu Mao




State Key Laboratory of Genetic Resources and Evolution .
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=. W35 A M (Research Direction)
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Evolution and conservation of the diverse Evolution of genes and genomes Genetics, development and evolution

genetic resources

M. MEHABASHLRLH (Groups and Organization structure)

KIGEAMIA 174, I 34, WARZEANG 112 A, HrfEt 72 A, FIH4EE 35 %, i
Feebet 1A, EIRARNEFEEEHRGEE S A, PR “BAHKT 7N, =f@E “miwmAA” 3 A,

There are 17 research groups and 3 facility centers in the key lab. Among the 112 staff members, 720f them hold
Ph.D. degrees. The average age of the team is 35 years old. The research team includes one academician of CAS, 5
winners of the “National Science Fund for Distinguished Young Scholars”, 7 holders of the “Hundred Talents Program”
of CAS and 3 holders of “Top talent” project of Yunnan Province.
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ORIGINAL ARTICLE

Spatial heterogeneity and co-occurrence patterns
of human mucosal-associated intestinal microbiota

Zhigang Zhang'®, Jiawei Geng®?®, Xiaodan Tang®, Hong Fan?, Jinchao Xu?, Xiujun Wen?,
Zhanshan [(Sam) Ma® and Peng Shi'

'State Kev I,u.f:ru'a!ur_'t’ af Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese Af'urh.'m_r
of Sciences, Kunming, China; *Department of Gastroenterology, The Firest People's Hoespital of Yunnan
Provinee, Kunming, China: *Center for Computational Mathematics and Applications, Department af
Muathematics, Pennsylvania State Universily, University Park, PA, USA and *College of Forestry, South China
Agricultural University, Guangzhou, China

Human gut microbiota shows high inter-subject variations, but the actual spatial distribution and
co-occurrence patterns of gut mucosa microbiota that occur within a healthy human instestinal tract
remain poory understood. In this study, we illustrated a model of this mucosa bacterial
communities’ biogeography, based on the largest data set so far, obtained via 454-pyrosequencing
of bacterial 165 rDMNAs associated with 77 matched biopsy tissue samples taken from terminal ileum,
ileocecal valve, ascending colon, transverse colon, descending colon, sigmoid colon and rectum of
11 healthy adult subjects. Borrowing from macro-ecology, we used both Taylor's power law analysis
and phylogeny-based beta-diversity metrics to uncover a highly heterogeneous distribution pattern
of mucosa microbial inhabitants along the length of the intestinal tract. We then developed a spatial
dispersion model with an R-squared value greater than 0,950 to map out the gut mucosa-associated
flora’s non-linear spatial distribution pattern for 51.60% of the 188 most abundant gut bacterial
species. Furthermore, spatial co-occurring network analysis of mucosa microbial inhabitants
together with occupancy (that is habitat generalists, specialists and opportunist) analyses
implies that ecological relationships (both oppositional and symbiotic) between mucosa microbial
inhabitants may be important contributors to the observed spatial heterogeneity of mucosa
microbiota along the human intestine and may even potentially be associated with mutual
cooperation within and functional stability of the gut ecosystem.
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Ecology, 95(5), 2014, P | 3841393
© 2014 by the Ecological Society of America

Discriminative host sanctions in a hg wasp mutualism

Rui-Wu Warna," Derer W, Duss,"™ anp Bag Fa Sun'™

' Crare Kev Laborarory of Genetle Resowrces and Evolurion, Kunering Institie of Zoology, Chinese Academy of Science, Kunning,
Yerrragar 630223 e
*Sranistics and Mathematics College, Yunnan University of Finance and Economics, Kunming, Yunan 850220 China
*Disease Genomics and Individualized Medicine Laboratery, Beijing Insiitute of Genomics, Chinese Academy of Nciences,
Betging 100000 China

Abgrraer. In some mutualisms, cooperation in symbionts is promoted by hosts
sanctioning “cheats,” who obtain benefits but fail to reciprocate. In fig-wasp mutualisms,
agaonid wasps pollinate the trees ( Ficws spp.), but are also exploitative by using some flowers
as larval food, Fiews can sanction cheats that Gl to pollinate by aborting some un-pollinated
figs. However, in those un-pollinated figs retained by trees, cheats successfully reproduce.
When this occurs, wasp broods are reduced, suggesting sanctions increase offspring mortality
within un-pollinated fige. We investigated sanction mechanisms of abortion and larval
mortality against wasp cheats in the monoecious Ficus racemosa by introducing into figs 1, 3,
5. 7. or 9 female wasps (foundresses) that were cither all pollen-laden (P+) or all pollen-free
{P—). The abortion rates of P— figs were highest (—60%:) when single foundresses were present.
Abortion declined with increased foundresses and ceased with seven or more wasps present,
irrespective of pollination. In un-aborted figs, wasp fitness (mean offspring per foundress)
declined as foundress number increased, especially in P— figs. Reduced broods in P— figs
resulted from increased larval mortality of female offspring as foundress number increased,
resulting in more male-biased sex ratios. Overall sanctions estimated from both abortion rates
and reduced offspring production strengthened as the number of cheats increased. In a second
experiment, we decoupled pollination from wasp oviposition by introducing one pollen-free
foundress, followed 24 h later by seven pollen-laden ovipositor-excised wasps. Compared with
P4 and P single-foundress figs. delaved pollination resulted in intermediate larval mortality
and wasp fitness, which concurred with patterns of female offspring production. We conclude
that fig abortion reflects both pollinator numbers and pollen presence. Sanctions within P—
figs mitiate soon aflter oviposition and disciminate against female offspring, thus reducing the
benefits to cheats from adaptively biasing their offspring sex ratios. We suggest that costs to
cheats via these discriminative sanctions are likely to promote stability in this mutualism,

Key words;  Agaonidae; cooperatio; evalutiongry stalde sirateg v, Ficus racemosa; sex ratla; symbiosis,
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SHEEP GENOME

The sheep genome illuminates
biology of the rumen and
lipid metabolism

Yu Jiang."*** Min Xie,"* Wenbin Chen,** Richard Talbot,* Jillian F. Maddox,*}
Thomas Farant,” Chunhua Wo," Donna M. Moeny,” Yocdang Li,* Wengnang Fhang, "
Jo-Ann Stanton," Eudiger Brauning,™ Wesley C. Barris,*5 Thibaut Hourlier,'

Bromwen L. Aken,"** Stephen M. J. Searle,” David L. Adelson,”|| Chao Bian,*

Graham R. Cam,™] Yulin Chen,” Shifeng Chenge.* Udaya DeSilva,* Karen Dixen,'®

Yang Dong,' Guangyi Fan,* Tan B Franklin,*** Shaoyin Fo," Pablo Fuentes-Utrilla,*

Rui Guan,” Margaret A Highland, " Michael E. Holder,” Guodong Huang,*

Aaron B. Ingham,” Shalini M. Jhangiani,” Divyva Kalra,” Christie L. Kovar,” Sandra L. Lewe,™
Welging Lin,* Xin Liu,* Changxin Lo,* Tian Ly, Tittn Mathew.,” Sean MeWilliam,*

Mokra Menzbes,? Shengkal Pan,* David Robelin,” Bertrand Servin,” Dandd Townley, {1
Wenliang Wiang,* Bin Wed, ™™ Stephen M. White,"" Xinhua Yang,* Chen Ye,* Yagjing Yoe,™
Peng Feng,* Qing #hou,* Jacoh B, Hansen,"™ Karsten Kristiansen,™ Richard A Gibhs,"

Paul Flicek,™ Christopher C. Warkup,™ Huw E. Jones,™ V. Hutton Oddy,™

Framk W, Nichobe, ™ John C. McBEwan,™ Jumes W, Kijas,® Jun Wang, "% g, ¢ Workey, "
Alan L. Archibald, ™ £} Noclle Cockett,"{ 3 Xun Xu,*f { Wen Wang,'$} Brian P. Dalrymple”} |

Sheep (Ovis aries) are a major source of meat, milk, and fiber in the form of wool and
reprasent a distinct class of animals that have a specialized digestive organ, the rumen,
that carries out the initial digestion of plant material. We have developed and analyzed a
high-quality reference sheep genome and transcriptomes from 40 different tissues. We
identified highly expressed genes encoding keratin cress-linking proteins associated with
ruman evelution. We also identified genes involved in lipid metabolism that had been
amplified andor had altered tissue expression patterns. This may be in response to
changes in the barrier lipids of the skin, an interaction between lipid metabolism and wool
synthesis, and an increased role of volatile fatty acids in ruminants compared with
nanruminant animals.
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Population Variation Revealed High-Altitude Adaptation of
Tibetan Mastiffs

Yan Li,"" Dong-Dong Wu,*"" Adam R. Boyko,’ Guo-Dong Wang " Shi-Fang Wu,' David M. Irwin,"*”
and Ya-Ping Zhang*"**

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

*Kunming College of Life Scence, University of Chinese Academy of Sciences, Kunming China
Department of Biomedical Sciences, College of Veterinary Medicine, Cornell University

“Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Ontario, Canada
r'I].an'iting and Best Diaberes Centre, University of Toronta, Toronto, Ontario, Canada

“Laboratory for Conservation and Utilization of Bio-resource, Yunnan University, Kunming China
*Corresponding author: E-maik wudongdong@@mail kizac.on; zhangypa@mail kizac.con.

Associate editor: Anna Dh Reneo

Abstract

With the assistance of their human companions, dogs have dispersed into new environments during the expansion of
human civilization. Tibetan Mastiff (TM), a native of the Tibetan Plateau, was derived from the domesticated Chinese
native dog and, like Tibetans, has adapted to the extreme environment of high altitude, Here, we genotyped genome-wide
single-nucleotide polymorphisms (SNPs) from 32 TMs and compared them with SNPs from 20 Chinese native dogs and 14
gray wolves (Canis lupus). We identified 16 genes with signals of positive selection in the TM, with 12 of these candidate
genes associated with functions that have roles in adaptation to high-altitude adaptation, such as EPAST, SIRT7, PLXNAS,
and MAFG that have roles in responses to hypoxia. This study provides important information on the genetic diversity of
the TM and potential mechanisms for adaptation to hypoxia.

Key words: high-altitude adaptation, Tibetan Mastiff, domestication.
Mol. Biol. Evol. 31(5):1200-1205
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Parallel Sites Implicate Functional Convergence of the Hearing
Gene Prestin among Echolocating Mammals

Zhen Liu," Fei-Yan Qi,"" Xin Zhou,' Hai-Qing Ren,' and Peng Shi*'

"Srate Koy Laboratory of Genetic Resources and Evolution, Laboratory of Evolutionary and Functional Genomics, Kunming Insitute
of Zoology, Chinese Acadeny of Scences, Kunming, Yunnan, China

"University of the Chinese Academy of Sciences, Beijing, China

*Corresponding author: E-mail: shipi@mailkizaccn,

Asgociate editor: Naruya Satou

Abstract

Echolocation is a sensory system whereby certain mammals navigate and forage using sound waves, usually in environ-
ments where visibility is limited. Curiously, echolocation has evolved independently in bats and whales, which occupy
entirely different environments. Based on this phenotypic convergence, recent studies identified several echolocation-
related genes with parallel sites at the protein sequence level among different echolocating mammals, and among these,
prestin seems the most promising Although previous studies analyzed the evolutionary mechanism of prestin, the
functional roles of the parallel sites in the evolution of mammalian echolocation are not clear, By functional assays,
we show that a key parameter of prestin function, 1/cr, is increased in all echolocating mammals and that the N7T parallel
substitution accounted for this funcrional convergence. Moreover, another parameter, V,,,, was shifted toward the
depolarization direction in a wothed whale, the bomlenose dolphin (Tursiops truncatus) and a constant-frequency
(CF) bat, the Stoliczka’s trident bat (Aselliscus stoliczkanus). The parallel site of 1384T between toothed whales and CF
bats was responsible for this functional convergence. Furthermaore, the two parameters {1/ and V, ) were correlated
with mammalian high-frequency hearing. suggesting that the convergent changes of the prestin function in echolocating
mammals may play important roles in mammalian echolocation. To our knowledge, these findings present the functional
patterns of echolocation-related genes in echolecating mammals for the first time and rigorously demonstrate adaptive
parallel evolution at the protein sequence level, paving the way to insights into the molecular mechanism underlying
mammalian echolocation.

Key words: bat, dolphin, echolocation, convergent evolution, NLC.

Mol. Biol. Evol. 31(9):2415-2424

BT, 5H52A, LESEFR, NGRS

HTT

FM bt

el Veorkd ot bats

prestin &R FLEHINT DIOSEEIER , ERKTFH,
putan oM 2 1 U MIh R % 775 T prestin 76 37 A
Wt (R FURE ) 175 7 G R R, AT
RS 6 B WS K TR BB il A4 R 8
. - fE prestin fZ SRR FFFIRI B 5 B i BoR | T384N f°F
== s, R T B A LA S U 3 1 DR
ORE T EEAEM, X, T AR R
URUERA T HE A prestin Y& L BE AT 07 A5 I M 2s S350

e T THRERIHRE,

EalaaT whals

THHT, §1938,
LEGEE. HESSS




State Key Laboratory of Genetic Resources and Evolution .

Research Progresses o ouygN UM O ® ® O

HRAE=: . BB S |3

PRV

BWRRRKEKXMBFZFEEE CENPJ pU{E HELHLH

Human-Specific Hypomethylation of CENPJ, a Key Brain
Size Regulator

Lei Shi,""* Qiang Lin,""* and Bing Su™"?

L:S;a:c Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese Academy of Scences, Kunming
ina

*unnan Key Laboratory of Primate Biomedical Research, Kunming, China

*unming College of Life Science, University of Chinese Academy of Sciences, Beijing China

"These authors contributed equally to this work,

*Corresponding author: E-mail: sub@mail kizaccn,

Associate editor: Katja Nowick

Abstract

Both the enlarged brain and concurrent highly developed cognitive skills are often seen as distinctive characteristics that
set humans apart from other primates. Despite this obvious differentiation, the genetic mechanisms that underlie such
human-specific traits are not clearly understood. In particular, whether epigenetic regulations may play a key role in
human brain evolution remain elusive. In this study, we used bisulfite sequencing to compare the methylation patterns of
four known genes that regulate brain size (ASPM, CDKSRAP2, CENP), and MCPH1) in the prefrontal cortex among several
primate species spanning the major lineages of primates (i.e. humans, great apes, lesser apes, and Old World monkeys).
The results showed a human-specific hypomethylation in the 5 UTR of CENP] in the brain, where methylation levels
among humans are only about one-third of those found among nonhuman primates. Similar methylation patterns were
also detected in liver, kidney, and heart tissues, although the between-species differences were much less pronounced
than those in the brain. Further in vitro methylation assays indicated that the methylation status of the CENPJ promoter
could influence its cxpression. We also detected a large difference in CENP) expression in the human and nonhuman
primate brains of both adult individuals and throughout the major stages of fetal brain development. The hypomethyla-
tion and comparatively high expression of CENF in the central nervous system of humans suggest that a human-
specific—and likely heritable—epigenetic modification likely ocourred during human evolution, potentially leading o
a much larger neural progenitor pool during human brain development, which may have eventually contributed to the
dramatically enlarged brain and highly developed cognitive abilities associated with humans

Key words: DNA methylation, CENPJ, brain evolution, primate, CpG island, epigenetic regulation.
Mol. Biol. Evol. 31(3):594—604
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1. Anew genus and a new species of Labeoninae fish

Stenorynchoacrum xijiangens is, a new genus and a new species of Cyprinidae,
is described from a tributary of the Zhujiang River (Pearl River) in Guangxi Province,
China. It can be distinguished from other genera of Labeoninae by the following
characters: middle part of rostral cap undeveloped, narrow, only covering the base
of the upper jaw, both sides of rostral cap well developed and extending upward,
rostral cap connected the lower lip with free lateral margin, the median part of lower
lip protruded to form a round fleshy pad, whose posterior margin continuous with the
mental region.

2. Genetic diversity analysis of chub mackerel Scomber japonicus

Genetic diversity and population structure of Scomber japonicus along the coast
of China were analyzed in 319 individuals from 11 sites using 15 novel microsatellite
loci. Relatively high levels of genetic variation within population (Na = 10.20-13.20,
Ho = 0.507-0.686, He = 0.678-0.805, and PIC = 0.669-0.776) and moderate level of
genetic differentiation among populations (FST = 0.1055) were detected. UPGMA, PCA
and Bayesian analyses suggested that S. japonicus from YS to SCS can be divided
into three major groups. This study will be useful to the sustainable utilization, effective
management and conservation of S. japonicus resource in the future.

3. Artificial Fertilization and Embryonic Development of Sinocyclocheilus grahami

Sinocyclocheilus grahami, is a cyprinidae fish endemic to Dianchi Lake, Yunnan,
China. We have attempted the artificial propagation of S. grahami for several years and
recorded the success of S. grahami artificial fertilization for six years and found that egg
quality improved with enhanced broodstock management, with negligible effects on S.
grahami artificial fertilization resulting from the injection of LHRH-A2. In this study, we
also provide a comprehensive staging series of this species. The eggs have relatively
large yolks (1.8—2.2 mm) and are strongly adhesive, with a thick and transparent
egg envelope. The embryonic development of S. grahami can be divided into thirty
stages and further grouped into six periods. Embryos hatched 144.0-168.0 hours after
fertilization (HPF).

4. Morphological and molecular studies on Garra imberba

Garra imberba is widely distributed in China. At the moment, both Garra
yiliangensis and G. hainanensis are treated as valid species, but they were initially
named as a subspecies of G. pingi, a junior synonym of G. imberba. Garra alticorpora
and G.nujiangensis also have similar morphological characters to G. imberba, but the
taxonomic statuses and phylogenetic relationships of these species with G. imberba
remains uncertain. In this study, 128 samples from the Jinshajiang, Red, Nanpanjiang,
Lancangjiang, Nujiang Rivers as well as Hainan Island were measured while 1
mitochondrial gene and 1 nuclear intron of 24 samples were sequenced to explore the
phylogenetic relationship of these five species. The results showed that G. hainanensis,
G. yiliangensis, G. alticorpora and G. imberba are the same species with G. imberba
being the valid species name, while G. nujiangensis is a valid species in and of itself.
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1. Multilocus phylogeny reveal cryptic diversity in shrew like moles (Uropsilus,
Talpidae, Mammalia)

The tribe Talpini is a group of strictly sub-terranean moles —+ _—
distributed across the EurasianContinent whose phylogenetic R e t
relationships and taxonomy remain unresolved. Here we S R g
report a multi-locus nuclear-mitochondrial DNA dataset (9468
bp) from 11 talpine species en-compassing all five recognized
genera, to-gether with analyses of their divergence times and
evolutionary affinities inferred from maximum likelihood and [
Bayesian approaches. Our results resolved all relationships
except the root of the four recognized Asian genera, which :
was placed sister to the genus Talpa. We provide the first ——
molecular support for a sister-taxon relationship between Parascaptor and Scaptochirus
and confirm that the genus Euroscaptor is paraphyletic. Our species delimitation
analyses support the existence of at least two genetically distinct, and hence potentially
cryptic species. These findings argue that generic status should be given to E. mizura
and illustrate that the taxonomic diversity of the tribe Talpini in mountainous regions of
southwestern China and Southeast Asia is underestimated.

2. Dietary Variability in the Western Black Crested Gibbon (Nomascus
concolor) Inhabiting an Isolated and Disturbed Forest Fragment in Southern
Yunnan

Forest fragmentation and isolation can reduce the size of available habitat and lead
to lower food availability. The persistence of nonhuman primates in fragments depends
largely on their ability to adjust their diet in response environmental change. The
western black crested gibbon (Nomascus concolor) is distributed mainly in southwestern
China, but little is known about its diet except from studies in the well-protected forests
at Mt. Wuliang and Mt. Ailao, central Yunnan. We studied food abundance and diet
over 2 years in a small group surviving in an isolated and disturbed forest at Bajiaohe,
southern Yunnan, and drew a comparison with BN R
the population at Dazhaizi in Mt. Wuliang. We & &
found that gibbons at Bajiaohe consumed mostly @
fruit, but did not eat figs, unlike most other gibbon
populations. Liana fruits and mature leaves were A
used as alternative during periods of tree fruit ; _
scarcity. Our indicate that gibbons in Bajiaohe
respond to habitat fragmentation and isolation by
consuming a variety of plant species, depending ¥

on those that are locally available, and increasing time spent feeding on fruits of trees
and lianas rather than increasing time spent consuming leaves.
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1. Molecular systematics of the streak-breasted scimitar babbler

Species-level paraphyly inferred from mitochondrial gene trees is a prevalent
phenomenon in taxonomy and systematics, but there are several potential causes
that are not easily explained by currently used methods. This study aimed to test
the underlying causes behind the observed paraphyly of Streak-breasted Scimitar
Babbler (Pomatorhinus ruficollis) via statistical analyses of four mitochondrial
(mtDNA) and nine nuclear (nuDNA) genes. Mitochondrial gene trees show
paraphyly of P. ruficollis with respect to the Taiwan Scimitar Babbler (Pomatorhinus
musicus), but nuclear genealogies support a sister-group relationship. Predictive
coalescent simulations imply several hypothetical explanations, the most likely being
mitochondrial capture of P. ruficollis by P. musicus for the observed cyto-nuclear
incongruence. Further approximate Bayesian computation suggests a unidirectional
introgression model with substantial level of gene flow from P. ruficollis to P. musicus
during their initial divergence during the Late Pleistocene. This specific observation
frames several potential causes for incongruent outcomes of mitochondrial and
nuclear introgression in general, and on the whole, our results underscore the
strength of multiple independent loci for species delimitation and importance
of testing hypotheses that explain disparate causes of mitochondrial gene-tree
paraphyly.

2. The coexistence of seven sympatric fulvettas in Ailao Mountains

The coexistence of ecologically similar species sharing sympatric areas is a
central issue of community ecology. Niche differentiation is required at least in one
dimension to avoid competitive exclusion. From 2012-2014, by adopting the methods
of mist-nets and point counts to evaluate spatial niche partitioning and morphological
differentiations, we explored the coexistence mechanisms of seven sympatric
fulvettas in Ailao Mountains, Ejia town, Yunnan Province, China. The microhabitats
of these seven fulvettas were significantly different in elevation, roost site height
and vegetation coverage, indicating a spatial niche segregation in different levels.
Approximately, 90.30% of the samples were correctly classified by linear discriminant
analysis (LDA) with correct rates at 91.20%-100%, except the White-browed fulvetta
(Alcippe vinipectus) (65.4%) and the Streak-throated fulvetta (A. cinereiceps)
(74.6%). The seven fulvettas were classified into four guilds based on their specific
morphological characters, suggesting that the species in each guild use their unique
feeding ways to realize resource partitioning in the overlapped areas. These finding
indicate that through multi-dimensional spatial niche segregation and divergence
in resource utilizing, the inter-specific competition among these seven fulvettas is
minimized, whereas, coexistence is promoted.
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Kai, Z., Yang, C.Y., Yu, D.W. (2014)
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Ecosystem Services 8:75-83.
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Yang, Rhett D. Harrison, Douglas W. Yu
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Ecology, Conservation, & Environment Center

(ECEC)

Dr. Douglas W. Yu. Yu's research covers the conservation biology
of tropical forests and the evolution and ecology of mutualisms. In the
first area, we have developed new methods for estimating and projecting
the impact of hunting on large vertebrates in Amazonian forests. 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 publications, including in Nature,
Science, PNAS, PLoS Biology, Ecology Letters, Ecological Monographs,
Ecology.

E-mail: dougwyu@gmail.com

1. Using metabarcoding to ask if easily collected soil and leaf-littersamples
can be used as a general biodiversity indicator

Chenxue Yang, Xiaoyang Wang, Jeremy A. Miller, Marleen de Blécourt, Yinqiu Ji,Chunyan Yang,
Rhett D. Harrison, Douglas W. Yu

The targeted sequencing of taxonomically informative genetic markers, sometimes
known as metabar-coding, allows eukaryote biodiversity to be measured rapidly, cheaply,
comprehensively, repeatedly,and verifiably. Metabarcoding helps to remove the taxonomic
impediment, which refers to the greatlogistical difficulties of describing and identifying species,
and thus promises to improve our ability todetect and respond to changes in the natural
environment. Now, sampling has become a rate-limitingstep in biodiversity measurement, and
in an effort to reduce turnaround time, we use arthropod sam-ples from southern China and
Vietnam to ask whether soil, leaf litter, and aboveground samples providesimilar ecological
information. A soil or leaf-litter sample can be collected in minutes, whereas an above-ground
sample, such as from Malaise traps or canopy fogging, can require days to set up and run,
duringwhich time they are subject to theft, damage, and deliberate contamination. Here we
show that whilethe taxonomic compositions of soil and leaf-litter samples are very different
from aboveground sam-ples, both types of samples provide similar ecological information, in
terms of ranking sites by speciesrichness and differentiating sites by beta diversity. In fact,
leaf-litter samples appear to be as or more pow-erful than Malaise-trap and canopy-fogging
samples at detecting habitat differences. We propose thatmetabarcoded leaf-litter and soil
samples be widely tested as a candidate method for rapid environmentalmonitoring in terrestrial
ecosystems.

2. Evidence that the Tibetan fox is an obligate predator of the plateau pika:
conservation implications

RICHARD B. HARRIS, ZHOU JIAKE, JI YINQIU, ZHANG KAI, YANG CHUNYAN,
DOUGLAS W. YU

The Tibetan fox (Vulpes ferrilata) is generally acknowledged to be a specialist forager on
its preferred prey, the burrowing lagomorph plateau pika (Ochotona curzoniae), but whether
true dependency characterizes the relationship remains unclear. We estimated the presence
of Tibetan foxes in 62 habitat patches that reflected a continuum of environmental conditions
within their known geographic distribution within Qinghai Province, China. We used site-
occupancy modeling and quantified the abundance of plateau pikas as well as other site
variables that could plausibly predict fox presence. We quantified fox presence by collecting
and sequencing DNA from scats. The number of pikas and the number of their burrows were
the only covariates supported in predictive models of Tibetan fox presence. The probability of
site occupancy by foxes increased with pika abundance, and was close to 0 when pikas were
absent even within habitat patches otherwise generally suitable. DNA-based diet analysis
also allowed us to identify prey species consumed by Tibetan foxes. Approximately 99% of fox
scats contained pika DNA sequences, 97% contained predominantly pika sequences, and 73%
contained only pika sequences. We conclude that Tibetan foxes in this region are not merely
foraging specialists of plateau pikas, but that they are obligate predators on pikas. Plateau
pikas, while presently still abundant on the Qinghai-Tibetan Plateau, are considered a pest
by government policy and are subject to extensive, governmentfunded poisoning programs.
The Tibetan fox is currently at no substantial risk as a species, but this could change if pika
poisoning increases in scope, intensity, or effectiveness.
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He JZ, Wang RW*, Jensen, C.X. J., Li YT.
2014.Asymmetric interaction paired with
a super-rational strategy might resolve the
tragedy of the commons without requiring
either recognition or negotiation. Scientific
Reports. 5, 7715 (IF2013=5.08).

. Wang RW* Dunn DW, Sun BF. 2014.

Discriminative host sanction in fig-fig wasp
mutualism. Ecology. 95(5):1384-1393
(IF2012=6.37).

Wang B, Geng XZ, Ma LB, Cook JM, Wang
RW?*. 2014. A trophic cascade induced by
predatory ants in a fig-fig wasp mutualism.
Journal of Animal Ecology. 83, 1149-1157.
(IF2012=5.17).

He JZ, Wang RW* Li YT*. 2014.
Evolutionary Stability in the Asymmetric
Volunteer's Dilemma. PLOS one. 9(8):
€103931. (IF2012=4.24).

Wang YQ. Li YT. Wang RW*. 2014. The
optimal sex ratio in cooperatively breeding
populations. Chinese Science Bulletin.
59(35):5047-5079(1F2011=1.40).

Wang RW* Yang Y. Wiggins NL. 2014.
Asymmetric and/or diffusive co-evolution
generate meta-populations in fig-fig wasp
mutualisms. Science China: life science.
57(6): 596-602. (IF2012=2.02).)
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Experimental and Theoretical .
Ecology

Dr. Ruiwu Wang, Professor, Principal Investigator of Experimental
and Theoretical Ecology, Kunming Institute of Zoology, Chinese
Academy of Sciences.Research interests: (1) evolution and maintenance
of cooperative systems, especially in insect-plant mutualisms; (2)
mathematical and statistical modeling on the evolution of cooperation and

species co-existence; (3) evolution of biodiversity under the influence of climate change; (4) sex ratio evolution under the
selective pressure of environment. Study system involves: fig-fig wasps, plant- endofungi, and insect-fungi symbiosis.

Email: wangrw@mail.kiz.ac.cn

1. Asymmetric interaction paired with a super-rational strategy might resolve
the tragedy of the commons without requiring recognition or negotiation

Avoiding the tragedy of the commons requires that one or more individuals in
a group or partnership "volunteer", benefiting the group at a cost to themselves.
Recognition and negotiation with social partners can maintain cooperation, but are
often not possible. If recognition and negotiation are not always the mechanism by
which cooperative partnerships avoid collective tragedies, what might explain the
diverse social cooperation observed in nature? Assuming that individuals interact
asymmetrically and that both "weak" and "strong" players employ a super-rational
strategy, we find that tragedy of the commons can be avoided without requiring
either recognition or negotiation. Whereas in the volunteer's dilemma game a
rational "strong" player is less likely to volunteer to provide a common good in
larger groups, we show that under a wide range of conditions a super-rational
"strong" player is more likely to provide a common good. These results imply that
the integration of super-rationality and asymmetric interaction might have the
potential to resolve the tragedy of the commons. By illuminating the conditions
under which players are likely to volunteer, we shed light on the patterns of
volunteerism observed in variety of well-studied cooperative social systems, and
explore how societies might avert social tragedies

2. Discriminative host sanction in a fig-fig wasp mutualism.

In some mutualisms, cooperation in symbionts is promoted by hosts
sanctioning “cheats,” who obtain benefits but fail to reciprocate. In fig—wasp
mutualisms, agaonid wasps pollinate the trees (Ficus spp.), but are also
exploitative by using some flowers as larval food. Ficus can sanction cheats
that fail to pollinate by aborting some un-pollinated figs. However, in those un-
pollinated figs retained by trees, cheats successfully reproduce. When this occurs,
wasp broods are reduced, suggesting sanctions increase offspring mortality within
un-pollinated figs. We investigated sanction mechanisms of abortion and larval
mortality against wasp cheats in the monoecious Ficus racemosa by introducing
into figs 1, 3, 5, 7, or 9 female wasps (foundresses) that were either all pollen-
laden (P+) or all pollen-free (P-). The abortion rates of P- figs were highest
(~60%) when single foundresses were present. Abortion declined with increased
foundresses and ceased with seven or more wasps present, irrespective of
pollination. In un-aborted figs, wasp fitness (mean offspring per foundress)
declined as foundress number increased, especially in P- figs. Reduced broods
in P- figs resulted from increased larval mortality of female offspring as foundress
number increased, resulting in more male-biased sex ratios. Overall sanctions
estimated from both abortion rates and reduced offspring production strengthened
as the number of cheats increased.
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Zhang YP*. Domestication of the Dog from the
Wolf Was Promoted by Enhanced Excitatory
Synaptic Plasticity: A Hypothesis. Genome
Biology and Evolution, 2014, 6:3115-3121.

2. LiY, Wu DD*, Boyko AR, Wang GD, Wu SF,
Irwin DM, Zhang YP*. Population Variation
Revealed High-Altitude Adaptation of Tibetan
Mastiffs. Molecular Biology and Evolution, 2014,
31:1200-1205.

3. LiuJ, Wang XP, Cho S, Lim BK, Irwin DM,
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Tibetan Plateau. Genome Biology and Evolution,
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Zhang YP*. Domestication Genomics: Evidence
from Animals. Annual Review of Animal
Biosciences, 2014,2:65-84.

8.  Zhou ZY, Li AM, Adeola AC, Liu YH, Irwin
DM, Xie HB*, Zhang YP*. Genome-Wide
Identification of Long Intergenic Noncoding
RNA Genes and Their Potential Association with
Domestication in Pigs. Genome Biology and
Evolution, 2014, 6:1387-1392.
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Molecular Evolution and
Genome Diversity

Dr. Ya-Ping Zhang, Academician & Vice-President, Chinese
Academy of Sciences. He is an associate editor of Genome Biol Evol,
and the editorial board of Anim Genet. This year we focused on genomic |
evolution of artificial selection and molecular machenism of the high-
altitude adaptation in domesticated animals. We revealed the genetic
machenism and convergence in the adaptation of dogs and humans to
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the high-altitude of the Tibetan Plateau. We constructed whole genome SNP database of dog, pig etc and raise the caution
of data quality of domesticated animals. Within 2014, the above research progress were published 28 SCI papers,
including Mol Biol Evol (1), Nat Commun (1), Sci Rep (1), Mol Evol (2), Nucleic Acids Res(1).

Email: zhangyp@mail.kiz.ac.cn

1. The genetic basis underlying the high-altitude adaptation of dogs

Being human cloest companions, dogs have dispersed into new environments as
human civilization expanded since ancient times. Among these dogs was the Tibetan Mastiff
(TM), which has adapted to the extremely high altitude of the Tibetan Plateau (typically over
3,500m).

To investigate the genetic basis underlying the adaptation, we scanned three
populations from the TM, Chinese native dog and the gray wolf and identified 12 genes
with significant selective signatures that associated with functions roles in high-altitude
adaptation. Next, we re-sequenced four populations including the TM, Tibetan native dog,
plain native dog and several breeds. We also revealed the genetic convergence in the
adaptation of dogs and humans to the high-altitude of the Tibetan Plateau. A subsequent
verification of two genes, EPAS1 and HBB, from 17 populations further revealed that the
proportion of derived alleles positively correlated with the altitude, with a significant statistics.

These results will not only shed novel lightsinto the molecular mechanisms of high-
altitude adaptation of domestic animals, but also help the resource conservation of the TM.
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Figure 3. The data processing pipeline of DoDSD

2. Domesticated Animals’ Database and Data Quality

Studies of wild animal domestication tremendously promote the understanding of
human civilization development. We have obtained some achievements in the database
construction and necessity of quality control of domesticated animal data. We constructed
the first dog/wolf whole genome SNP database (DoGSD:DoGSD.big.ac.cn), which contains
~19M high-quality and high-density SNPs. DoGSD collected the current dog reference
SNP dataset, whole genome resequencing data of 69 dogs, 8 wolves as data sources
and performed SNP calling, etc. DoGSD not only compensated for the data scarcity, high
sampling and sequencing coverage biases of the current reference SNP dataset, but also
serves as a high-standard dog domestication research platform. Moreover, we evaluated
1342 mtDNA sequences of 8 domesticated animals (dog, cattle, yak, pig, horse, goat, sheep
and chicken). By phylogenetic analysis of haplotype group trees, we find 194 of them are
flaw sequences.

This result warns us that the strict data quality control strategy is necessary in the
future studies of domesticated animal’'s mtDNA.
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State Key Laboratory of Genetic Resources and Evolution .

Herpetological Diversity and
Evolution

Dr. Jing Che, Principal Investigator. Using amphibian and reptile as
model, we often explore the biodiversity issue and evolutionary questions
within a phylogenetic framework mostly concentrating on species
inhabiting three regions: China’s Qinghai-Tibetan Plateau and Hengduan
Mountain Range, Southeast Asia, and the mainland of East China and
nearby islands.

Email: chej@mail.kiz.ac.cn
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1. DNA Barcodes and Species Distribution Models Evaluate Threats of Global
Climate Changes to Genetic Diversity

Anthropogenic global climate changes are one of the greatest threats to
biodiversity. Distribution modeling can predict the effects of climate changes and
potentially their effects on genetic diversity. DNA barcoding quickly identifies patterns
of genetic diversity. As a case study, we use DNA barcodes and distribution models to
predict threats under climate changes in the frog Nanorana parkeri, which is endemic
to the Qinghai-Tibetan Plateau. Barcoding identifies major lineages W and E. Lineage
W has a single origin in a refugium and Lineage E derives from three refugia. All refugia
locate in river valleys and each greatly contributes to the current level of intraspecific
genetic diversity. Species distribution models suggest that global climate changes will
greatly influence N. parkeri, especially in the level of genetic diversity, because two
former refugia will fail to provide suitable habitat (Fig. 2). Our pipeline provides a novel
application of DNA barcoding and has important implications for the conservation of
biodiversity in southern areas of the Qinghai-Tibetan Plateau.

o W,

]
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A new species Cyrtodactylus puhuensis

2. DNA barcoding of Vietnamese bent-toed geckos (Squamata: Gekkonidae:
Cyrtodactylus) and the description of a new species

Species of bent-toed gecko (Cyrtodactylus) in Vietham have been described at a
rate of nearly four species per year since 2007 mostly based on morphological data.
A tool that guides species delimitation will accelerate the rate of documentation, and
at a time when the recognition of species greatly benefits conservation. We use DNA
barcoding using COI to re-examine the levels of genetic divergence and taxonomic
status of 21 described species of Viethamese bent-toed geckos. Tree-based analyses
resolve all sampled species and identify potential undescribed taxa. Kimura 2-parameter
genetic distances between the described species average 21.0+4.2% and range from
4.3% to 28.7%. Further, our analyses

discover two potentially new species from Vietnam, two from Laos and one from
China. Herein we describe the new species Cyrtodactylus puhuensis sp. nov. from
Vietnam on the basis of both genetics and morphology.
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Planck Junior Research Group, KlZ, CAS. This year
we mainly focused on the sheep genome which
illuminated biology of the rumen and lipid metabolism.
Dr. Wen Wang was one of chief scientists, and
got the funding from Proposal for Strategic Priority
Research Programs (B) of Chinese Academy of Sciences (CAS) .
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1. Proposal for Strategic Priority Research Programs (B) of Chinese Academy
of Sciences (CAS) “Evolutionary analysis and functional regulation of animal
complex traits”

Complex traits critically contribute to the beautiful and endless forms of animals.
Understanding the genetic basis of complex traits of animals has been an extraordinary challenge
in modern biology, but such understanding would shed light on the mechanisms underpinning
normal body functions and phenotypic variation as well as non-communicable.Given that all animal
traits were formed and selected by nature during long-term evolution, we propose an evolutionary
genotype-phenotype systems biology (eGPS) approach to decipher animal complex traits. This
approach takes advantage of powerful -omics technologies, such as genomics, proteomics and
transcriptomics, and integrates multiple research disciplines including genetics, developmental
biology, evolutionary biology, computational biology as well as state-of-the-art transgenic animal
models. By collecting cross-species genomic, transcriptomic, and proteomic data, we will identify
genetic and developmental regulation networks related to the three traits. The results will also
allow us to address whether morphological (brain size) and physiological (metabolism and
altitude adaptation) traits are controlled by different genetic mechanisms, which has been a major
controversy in evolutionary developmental biology. We will conduct genetic manipulation using
mouse, monkey, and tree shrew, which is a small mammal closely related to primate, to test the
functional significance of the identified key genes and networks.

2. The sheep genome illuminates biology of the rumen and lipid metabolism

Sheep (Ovis aries) are a major source of meat, milk, and fiber in the form of wool and
represent a distinct class of animals that have a specialized digestive organ, the rumen, that carries
out the initial digestion of plant material.We have developed and analyzed a high-quality reference
sheep genome and transcriptomes from 40 different tissues. We identified highly expressed genes
encoding keratin cross-linking proteins associated with rumen evolution. We also identified genes
involved in lipid metabolism that had been amplified and/or had altered tissue expression patterns.
This may be in response to changes in the barrier lipids of the skin, an interaction between lipid
metabolism and wool synthesis, and an increased role of volatile fatty acids in ruminants compared
with nonruminant animals.

3. Adaptive Evolution of the STRA6 Genes in Mammalian

Stimulated by retinoic acid 6 (STRAB) is the receptor for retinol binding protein and is relevant
for the transport of retinol to specific sites such as the eye. we have investigated different aspects
of vertebrate STRA6 evolution and used molecular evolutionary analyses to detect evidence of
vertebrate adaptation to the lightless habitat. Free-ratio model revealed significant rate shifts
immediately after the species divergence. The amino acid sites detected to be under positive
selection are within the extracellular loops of STRA6 protein. Branch-site model A test revealed that
STRAG has undergone positive selection in the different phyla of mammalian except for the branch
of rodent. The results suggest that interactions between different light environments and host may
be driving adaptive change in STRA6 by competition between species. In support of this, we found
that altered functional constraints may take place at some amino acid residues after speciation. We
suggest that STRA6 has undergone adaptive evolution in different branch of vertebrate relation to
habitat environment.
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Dr. 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

L] 2014 ANNUALREPORT LI Il I

1. Human-Specific Hypomethylation of CENPJ, a Key Brain Size Regulator

Both the enlarged brain and concurrent highly developed cognitive skills are often seen as distinctive
characteristics that set humans apart from other primates. Despite this obvious differentiation, the genetic
mechanisms that underlie such human-specific traits are not clearly understood. In particular, whether
epigenetic regulations may play a key role in human brain evolution remain elusive. In this study, we used
bisulfite sequencing to compare the methylation patterns of four known genes that regulate brain size (ASPM,
CDK5RAP2, CENPJ, and MCPH1) in the prefrontal cortex among several primate species spanning the
major lineages of primates (i.e., humans, great apes, lesser apes, and Old World monkeys). The results
showed a human-specific hypomethylation in the 5-UTR of CENPJ in the brain, where methylation levels
among humans are only about one-third of those found among nonhuman primates. Similar methylation
patterns were also detected in liver, kidney, and heart tissues, although the between-species differences
were much less pronounced than those in the brain. Further in vitro methylation assays indicated that
the methylation status of the CENPJ promoter could influence its expression. We also detected a large
difference in CENPJ expression in the human and nonhuman primate brains of both adult individuals and
throughout the major stages of fetal brain development. The hypomethyla- tion and comparatively high
expression of CENPJ in the central nervous system of humans suggest that a human- specific—and likely
heritable—epigenetic modification likely occurred during human evolution, potentially leading to a much
larger neural progenitor pool during human brain development, which may have eventually contributed to
the dramatically enlarged brain and highly developed cognitive abilities associated with humans. Shi L, Lin Q,
Su B. Molecular Biology and Evolution 31:594-604 (2014).

2. Evolutionary Origin and Human-Specific Expansion of a Cancer/Testis
Antigen Gene Family

Cancer/testis (CT) antigens are encoded by germline genes and are aberrantly expressed in a
number of human cancers. Interestingly, CT antigens are frequently involved in gene families that are highly
expressed in germ cells. Here, we presented an evolutionary analysis of the CTAGE (cutaneous T-cell-
lymphoma-associated antigen) gene family to delineate its molecular history and functional significance
during primate evolution. Comparisons among human, chimpanzee, gorilla, orangutan, macaque,
marmoset, and other mammals show a rapid and primate specific expansion of CTAGE family, which
starts with an ancestral retroposition in the haplorhini ancestor. Subsequent DNA-based duplications lead
to the prosperity of single-exon CTAGE copies in catarrhines, especially in humans. Positive selection
was identified on the single-exon copies in comparison with functional constraint on the multiexon copies.
Further sequence analysis suggests that the newly derived CTAGE genes may obtain regulatory elements
from long terminal repeats. Our result indicates the dynamic evolution of primate genomes, and the recent
expansion of this CT antigen family in humans may confer advantageous phenotypic traits during early
human evolution. Zhang Q, Su B. Molecular Biology Evolution 31:2365-2375 (2014).

3. A Functional MiR-124 Binding-Site Polymorphism in IQGAP1 Affects Human
Cognitive Performance

As a product of the unique evolution of the human brain, human cognitive performance is largely
a collection of heritable traits. Rather surprisingly, to date there have been no reported cases to highlight
genes that underwent adaptive evolution in humans and which carry polymorphisms that have a marked
effect on cognitive performance. IQ motif containing GTPase activating protein 1 (IQGAP1), a scaffold
protein, affects learning and memory in a dose-dependent manner. Its expression is regulated by miR-
124 through the binding sites in the 39UTR, where a SNP (rs1042538) exists in the core-binding motif.
Here we showed that this SNP can influence the miR-target interaction both in vitro and in vivo. Individuals
carrying the derived T alleles have higher IQGAP1 expression in the brain as compared to the ancestral
A allele carriers. We observed a significant and male-specific association between rs1042538 and
tactile performances in two independent cohorts. Males with the derived allele displayed higher tactual
performances as compared to those with the ancestral allele. Furthermore, we found a highly diverged
allele-frequency distribution of rs1042538 among world human populations, likely caused by natural
selection and/or recent population expansion. These results suggest that current human populations still
carry sequence variations that affect cognitive performances and that these genetic variants may likely have
been subject to comparatively recent natural selection. Yang L, Zhang R, Li M, Wu X, Wang J, ..., Bing
Su. PLoS ONE 9(9): 107065 (2014).
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Ms. Hui Zhang, Research Associate
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Ms. Yan Guo, Research Associate
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Dr. Yi Peng, PhD. Research Assistant
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Dr. Lei Shi, PhD. Research Assistant
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Dr. Xiaoming Zhang, PhD. Research Assistant
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Dr. Lixin Yang, PhD. Research Assistant
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il Hji Kun Xiang, 2010
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Gao, Yue-Dong, Yuqi Zhao, and
Huang JF*. Metabolic Modeling of
Common Escherichia coli Strains in
Human Gut Microbiome. BioMed
research international. 2014,

. Zhao, Y., Ji, S., Wang, J., Huang

JF*., & Zheng, P. mRNA-Seq and
microRNA-Seq whole-transcriptome
analyses of rhesus monkey embryonic
stem cell neural differentiation revealed
the potential regulators of rosette
neural stem cells. DNA Research.
2014, dsu019.

Wang, R. R., Yang, Q. H., Luo, R. H.,
Peng, Y. M., Dai, S. X., Zhang, X. J.,
Huang JF & Zheng, Y. T. Azvudine,
A Novel Nucleoside Reverse
Transcriptase Inhibitor Showed Good
Drug Combination Features and Better
Inhibition on Drug-Resistant Strains
than Lamivudine In Vitro. PloS one.
2014, 9(8): e105617.

. Cheng D Q, LiY, Huang J F*. Molecular

Evolution of the Primate Alpha/Theta
Defensin Multigene Family. PloS one.
2014, 9(5): €974252.

. Chen S, Gao S, Cheng D, Huang JF*.

The characterization and comparison
of amyloidogenic segments and non-
amyloidogenic segments shed light on
amyloid formation. Biochemical and
biophysical research communications.
2014, 447(2): 255-262.

. Li GH, Huang JF*. Inferring therapeutic

targets from heterogeneous data:
HKDCI is a novel potential therapeutic
target for cancer. Bioinformatics. 2014
Mar 15;30(6):748-52.
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& AP ERR, RN IZBCF A LA R R . X AR, RAE A
CRHEEER iRk i1 (HKDC1) HaiwAp HEkK, @it 45 HKDC1 #1551
SRttt R ERREE R, HKDCL W] BER — /5700 e ol Fif s 1 Jooie #s
R R OO E A S (Bioinformatics) k&%,

2. RKE o/ 6 BHERERKKNS FHULTR

REZFE o/ 0 BHEIZE L5 B R IR IS— 2 oy I M PH s T AU R i SR AU 0 2 T
RElk, XLk EAT BEMDPIME., EEARSEMSE, RRCHEME o/ 6 B
(DEFA/DEFT) #R% 05 T Pl e g Z A N A A — Kigfhad e,
{HiE R K2 DEFA/DEFT R K EM ARG KT R A, tHLHR 2 A EAG M DHE
TEAIE R, TRk 0 BHNEELE IR RBHGR I HBLLL B 48N 2 b I D RE 5 S 25 )
WRATEE. H, AR KRR 1 DEFA/ DEFT &K K BT T 400
RERE W, TGRS, R DML RA S, s RFEME
treeshrew, Prosimian Fi1simian 1, Fi4& ) DEFA/DEFT XK Al 45 A4~ 54y
%, o RBHAR R AR R R, XS R Lo A F ISR
TIRELA B S8 T Ty S/ ShBERE R 3, X e T AE A Rh DL s AR DLk, 4
T S () 26 DR A I FIIR 25 R T 5 A Foh P B Tl ) AN DRI S (A R o 3% 22 28 9 AP 530
5. Ben, AR less—is—hitchhiking AU 6K ffRE DEFTP {3 K ik UL B
et A DEFT £ %k, ERSEFREAE (PLoS ONEY Rk %,

3. EMEE R B FNIETE MR A B BOHAE bE BB TR e M DT RO TS BR
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FHAIT B — P EEAE, XIPREAFEHREXBEnERAORFBRPRERS,
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TR, B, Sdkiem it BAdtt, it h B B E i miE, ffHd
fr, EFIFRE A R XK, EERTER A, ik, tiEFEErEKiEEHmm T
kA, Fik, AR B SIEEmiEEA B R A RN ZER.
B=, WA T3 HSIUTE o S Tieh B E A A B R AL Tk
TEWREEA B, FRER D/ (Biochemical and Biophysical Research
Communications) k%%,




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

State Key Laboratory of Genetic Resources and Evolution .
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target discovery. More than 50 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. Inferring therapeutic targets from heterogeneous data: HKDC1 is a novel

potential therapeutic target for cancer

The discovery of therapeutic targets is important for cancer treatment. Although dozens of targets have
been used in cancer therapies, cancer remains a serious disease with a high mortality rate. Owing to the
expansion of cancer-related data, we now have the opportunity to infer therapeutic targets using computational
biology methods. Here, we describe a method, termed anticancer activity enrichment analysis, used to
determine genes that could be used as therapeutic targets. The results show that these genes have high
likelihoods of being developed into clinical targets (>60%). Combined with gene expression data, we predicted
50 candidate targets for lung cancer, of which 19 of the top 20 genes are targeted by approved drugs or drugs
used in clinical trials. A hexokinase family member, hexokinase domain-containing protein 1 (HKDC1), is the
only one of the top 20 genes that has not been targeted by either an approved drug or one being used in
clinical trials. Further investigations indicate that HKDC1 is a novel potential therapeutic target for lung cancer.
We developed a protocol to identify potential therapeutic targets from heterogeneous data. We suggest that
HKDCH1 is a novel potential therapeutic target for lung cancer.

2. Molecular Evolution of the Primate a-/6-Defensin Multigene Family

The primate a-/6-defensin multigene family encodes versatile endogenous cationic and amphipathic
peptides that have broad-spectrum antibacterial, antifungal and antiviral activity. in this study, the DEFA/DEFT
gene repertoires from primate and treeshrew were collected, followed by detailed phylogenetic, sequence and
structure, selection pressure and comparative genomics analyses. The simian enteric and myeloid a-defensins
are classified into six functional gene clusters with diverged sequences, variable structures, altered functional
constraints and different selection pressures, which likely reflect the antimicrobial spectra among closely
related species. Species-specific duplication or pseudogenization within each simian cluster implies that the
antimicrobial spectrum is ever-shifting, most likely challenged by the ever-changing pathogen environment. The
DEFT evolved from the myeloid DEFAS8. Lastly, a less-is-hitchhiking hypothesis was proposed as a possible
explanation for the expansion of pseudogene DEFTP and the loss of functional DEFT, where the gain or loss of
the hitchhiker is determined by its adjacent driver gene during the birth-and-death evolutionary process.

3. The characterization and comparison of amyloidogenic segments and non-
amyloidogenic segments shed light on amyloid formation

Amyloid fibrillar aggregates of proteins or peptides are involved in the etiology of several
neurodegenerative diseases and represent a major problem in healthcare. Short regions in the protein trigger
this aggregation. It is important to understand the basis of such short regions aggregation and amyloidosis
for therapeutic intervention. In this study, we describe specific physico-chemical properties of amyloidogenic
segments and compare them with non-amyloidogenic segments. First, amyloidogenic segments are
characterized by lower values for average net charge, electrostatic potential, solvent accessible surface area
and B-factor when compared to the non-amyloidogenic segments of the same proteins. Second, they are
enriched in hydrophobic residues and have a tendency to form hydrogen bonds. Thus, amyloidogenic segments
have distinct physico-chemical properties that are different from those of non-amyloidogenic segments. Third,
and quite unexpectedly, our dynamic simulation studies support the hypothesis that amyloidogenic segments
have lower average flexibility than non-amyloidogenic segments. Furthermore, the presence of amyloidogenic
segments in disordered proteins does not contradict the observation that amyloidogenic segments are less
flexible.
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Zhang D, Qi JF, Yu J,
Huang JL, Sun T, Li SP,
Wen JF, Hettenhausen C,
Wu JS, Wang L, Zhuang
HFE, Wu JQ* and Sun GL*.
2014. Root parasitic plant
Orobanche aegyptiaca
and shoot parasitic plant
Cuscuta australis obtained
Brassicaceae-specific
strictosidine synthase-
like genes by horizontal
gene transfer. BMC Plant
Biology 14:19

Feng XM, Yang CL, Zheng
WY, Wen JF*. Structural
and evolutionary
characteristics of pyruvate
phosphate dikinase in
Giardia lamblia and other
amitochondriate protozoa.
Chinese Medical Journal
2014; 127 (23)
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e ARTRVEABIIOIC AR R EIERY, BA LA CRAME— R T B A A A,
AR AR K AN TSR ? — AN CIRE A AR IRTE A acetyl—CoA, #fisrfiisy TCA
TR R, #Por Gt CRERRIGIRIRIL ) C4 BRVEA A4 & O PLRTA , S8 Fa i ik B Sk ik
B RORIL A s (B, AGREREE T CRRFECHIBIEIATRZ , CRREILA—a A
{H%E, Bilan, acetyl—CoA AvGEH MA@ L (R, AL ERANFEALRIAZ S TCA 78
hiWe? SRR, RE P — B 2 ShE R R R AR B FBPase, ASRERA{RHE
SRR, BUARIMIOIBEA R R AREET R & AR Aol KLY X — (R, A T s fif
WHARIC A ER 2, B AR B A RIS A CRR ML HLRIEAT T & R GEITFT, K3—1
WAL FBPase 4T3l 1 A< H AR MG A pE S A2k 12, i acetyl—CoA MU IR E Zbs (R Y iz 4
L R EERR I T ST . HE T, FRAVEAY T AR R CIRFIE R RIS,
W TAEIE AR 2k CRRIEAAIG, ENRTHZEK acetyl-CoA, LAY acetyl—
CoA ¥yt it IR EEHRY J7 RE ALRBLIR 2 5 TCA B3R AR i, &5 M ok CRERR AR
Horhiy C EEAIEIARR, BRIARR T IEALRLME, 22005 TCA JEIVERCERRR, SERIREANE
5, TERERLCRR, AR iR R A O hE (BERR) |, LT LAA ek, taT Lk
hH A& R RS

2. RiE1-6 _HiRBEAMERNEZEVIEZEYEBHNERSE X,
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Evolutionary Genomics of
Eukaryotic Cells

Dr. 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. The riddle of non-photosynthetic growth of Chlamydomonas reinhardtii
on acetate

Chlamydomonas reinhardtii is able to utilize the organic carbon in the
form of acetate and remain viable in the dark, photosynthetic genes can be
disrupted in C. reinhardtii to the isolation of nhumerous non-photosynthetic
mutants, making it become the premier organism for studying the molecular
genetics of photosynthesis. In order to explain of the mechanism of non-
photosynthetically growth of C. reinhardtii, we here report an in-depth
investigation on the related metabolic pathways of acetate assimilation in the
dark. In the research, we discovered a novel FBPase and have reconstructe
d the central carbon metabolism of chlamydomonas reinhardtii on acetate un
der dark conditions and then reveal the mystery of non-photosynthetically gro
wth of C. reinhardtii on acetate as sole carbon and energy source: Once ente
r the cells in the cytosol, acetate is firstly activated to acetyl-CoA. The acetyl-
CoA is partially transport into mitochondria by cartinine shuttle for energy productio
n via the TCA cycle, and partially used for biosynthesis via the glyoxylate cycle an
d gluconeogenesis.

2. Fructose-bisphosphate aldolase | in prokaryotes and the eukaryote-to-
prokaryote transfer of this gene is not a rare event

As a core carbon metabolic enzyme, fructose-bisphosphate aldolase
(FBA) has two non-homologous but functionally equivalent types, and typically
eukaryotes possess FBA | and prokaryotes FBA Il. Here, a comprehensive
investigation of phylogenetic distribution of FBA in diverse Prokaryotes was
made, then the origin of the Prokaryotes FBA | and the transfer mechanisms were
explored by phylogenetic. These FBA | were acquired independently of each other
from at least four eukaryotic original sources, through much more than four gene
transfer events. Thus, eukaryote-to-prokaryote horizontal gene transfer (HGT)
seems to be not a rare phenomenon in the transfer of FBA |, and through it three
types of combinations of FBA | and Il enzymes formed in Prokaryotes. The FBA |
probably have performed the “Moonlighting protein” function.
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. Liu Z, Qi FY, Zhou X, Ren HQ,
Shi P#. Parallel sites implicate
functional convergence of the
hearing gene prestin among
echolocating mammals. Mol.
Biol. Evol. (2014). (5-Year
IF=11.221)

. Liu Z, Wang W, Zhang TZ, Li
GH, He K, Huang JF, Jiang
XL, Murphy RW and Shi P#.
Repeated functional convergent
effects of NaV1.7 on acid
insensitivity in hibernating
mammals. Proc. R. Soc. B-Biol.
Sci. (2014) 281(1776): 20132950.
(5-Year IF=5.832)

. Zhang Z, Geng J, Tang X, Fan H,
Xu J, Wen X, Ma ZS# and Shi
P# Spatial heterogeneity and co-
occurrence patterns of human
mucosal-associated intestinal
microbiota. ISME J. (2014) 8(4):
881-893. (5-Year IF=8.927)

1. T HEE prestin B9 F4TH AL SE B = E A F s HITheea R # 4L

Ia] j  A6F A  e FL S R FH  BdE A T O R AL RN B R AR 4L,
REMZ R ES, & AN, ST TREMERZY, “ENETTRETe
A—F, FEMSrFELH T B X R, B B B R X R B3R
RS, IR &Pt T Z IR 5 AT 3 A7 5 T AN [ 1B 7 o o P 2L
SR TR 2 5 e AL R, mlr hR R prestin AR, BARE
SeRTIBTFE R oA T prestin £EWEELEDWT Db AL HLE], (H AR EAT b Ar
JAEN FLEh 4 [l 75 A A O AR R B I ThREVE AR TS 48, B The oo, 3k
% B prestin () — A FEMSH 1/ o WI{EFE RS & WAL Zh ¥y v (B 3 s, s
EATHRES B AIEIN > THLGIIER 75 (NTT) fEBEEM A, B, T2
V1/2 MIFE SR TEMiERR  (Tursiops truncatus) FEAT BRI = H-EiiE (Aselliscus
stoliczkanus) F ik M FHZARCAITT IR, 1384T RHER P47 HEILAL M W7 A0 A (F 15 5 B
FOTEATIRIBAE V1/2 X —IRES A RIM B 4 T8/, Prestin FIMA24 1/ o 1
V1/2 5wl ah i s h s diAese, Xt —2 7R prestin ThRETE 8] 5 & 2 FLah
Wy rP B R (R o 2 R RE X ELah i |l AT AR DS fE . FEBRIRIR R, Bk
I [ 75 7 FL B A ek R ) B REAS B R T 2R R FIK T 1 d B e AT kAL
Sy FEIE A 8] 7E A AL Eh i A o AL AL T B . (Molecular biology
and evolution, 2014)

Confocal images showing the plasma
membrane location of the prestin-GFP constructs.

2. ZHREhW) A ER AU E E B £ R ThRERE B R0

2R Bl e B T BB A BB A T 3 o7 o SRR AR TG IR . SR, Bt
it 52 1 45 F- ML AR A AT AN, BRES BRUFN— Lo & IR Zh i G AR (DL A A SR s A
PRRAE, BRZCHR . 7EPRERRL T, MR AR S E FEEE A Navl.7 B—4
DIREE AR, X SRS TR S S BRI 2 HLKIHR (5 TR L%,
FATHELHE 22 PRS0 71 M EL a4y Navl. 7 Dhigta Rl i oLk st T4, 528
BRTERE AR KE |, ZRWEA D RS T 6 ki FliE . #—P it
Brg®L: XFhae R e A hieil E Rt S8, A R
St s, WX —MHRAMNKEL T SRS A AR ThRES F, WIFEI T —4
WF e 2L sh R i %2 4> T-HLHIME 5 ;. (Proceedings. Biological sciences / The
Royal Society, 2014 )
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Evolutionary and Functional
Genomics

Dr. Peng Shi, Principal Investigator. There are three major topics
in our lab. (1) Exploring the genetic mechanisms of animals adaptation
to the extreme environments using large-scale data. (2) Functionally
resolving the molecular mechanisms of adaptive evolution for animals
using functional platforms. (3) Evolution of plateau adaptation. My lab j
investigates these questions using a combination of empirical and
computational approaches to analyze the large-scale data.

Email: ship@mail.kiz.ac.cn

1. Parallel Sites Implicate Functional Convergence of the Hearing Gene Prestin
among Echolocating Mammals

Echolocation is a sensory system whereby certain mammals navigate and forage
using sound waves, usually in environments where visibility is limited. Curiously,
echolocation has evolved independently in bats and whales, which occupy entirely
different environments. Based on this phenotypic convergence, recent studies identified
several echolocation related genes with parallel sites at the protein sequence level
among different echolocating mammals, and among these, prestin seems the most
promising. Although previous studies analyzed the evolutionary mechanism of prestin,
the functional roles of the parallel sites in the evolution of mammalian echolocation
are not clear. By functional assays, we show that a key parameter of prestin function,
1/a, is increased in all echolocating mammals and that the N7T parallel substitution
accounted for this functional convergence. Moreover, another parameter, V1/2, was
shifted toward the depolarization direction in a toothed whale, the bottlenose dolphin
(Tursiops truncatus) and a constant-frequency (CF) bat, the Stoliczka’s trident bat
(Aselliscus stoliczkanus). The parallel site of 1384T between toothed whales and CF
bats was responsible for this functional convergence. Furthermore, the two parameters
(1/a and V1/2) were correlated with mammalian high-frequency hearing, suggesting
that the convergent changes of the prestin function in echolocating mammals may play
important roles inmammalian echolocation. To our knowledge, these findings present
the functional patterns of echolocation-related genes in echolocating mammals for the
first time and rigorously demonstrate adaptive parallel evolution at the protein sequence
level, paving the way to insights into the molecular mechanism underlying mammalian
echolocation. ( Molecular biology and evolution, 2014)

2. Repeated functional convergent effects of NaV1.7 on acid insensitivity in
hibernating mammals

Hibernating mammals need to be insensitive to acid in order to cope with
conditions of high CO2; however, the molecular basis of acid tolerance remains largely
unknown. The African naked and hibernating mammals share similar environments
and physiological features. In the naked mole-rat, acid insensitivity has been shown
to be conferred by the functional motif of the sodiumion channelNaV1.7. There is now
an opportunity to evaluate acid insensitivity in other taxa. In this study, we tested for
functional convergence of NaV1.7 in 71 species of mammals, including 22 species that
hibernate. Our analyses revealed a functional convergence of amino acid sequences,
which occurred at least six times independently in mammals that hibernate. Evolutionary
analyses determined that the convergence results from both parallel and divergent
evolution of residues in the functional motif. Our findings not only identify the functional
molecules responsible for acid insensitivity in hibernating mammals, but also open new
avenues to elucidate the molecular underpinnings of acid insensitivity in mammals.
(Proceedings. Biological sciences / The Royal Society, 2014 )
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7k ¥4 Tao Zhang, 2014

ok & Jia Zhang, 2014
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1.

He YH, Zhang YX, Yang LQ, Liao XP, Cai
WW* Kong QP*. Assessment of the health
status of centenarians in the South of China: A
cross-sectional study. J Am Geriatr Soc, 2014a,
62:1402-1404.

He YH, Chen XQ, Yan DJ, Xiao FH, Liu YW,
Lin R, Liao XP, Cai WW*, Kong QP*. Thyroid
function decreases with age and may contribute
to longevity in Chinese centenarians’ families. J
Am Geriatr Soc, 2014b (In press)

He YH#, Lu X#, Wu H, Cai WW#*, Yang LQ,
Sun HP, Kong QP*. MtDNA content contributes
to healthy aging in Chinese: a study from
nonagenarians and centenarians. Neurobiol
Aging, 2014, 35:1779.e1-1779.¢14.

He YH#, Lu X#, Yang LQ, Xu LY, Kong QP*.
Association of the insulin-like growth factor
binding protein 3 polymorphism with longevity
in Chinese nonagenarians and centenarians.
Aging-US, 2014, 6:N11.

He YH#, Lu X#, Bi MX, Yang LQ, Xu LY,
Kong QP*. The reduction of vascular disease
risk mutations contributes to longevity in
Chinese. Meta Gene, 2014, 2:761-768.

Xiao FH#, He YH#, Li QG, Wu H, Luo LH,
Kong QP*. A genome-wide scan reveals
important roles of DNA methylation in human
longevity by regulating age-related disease
genes. PLoS One, 2014 (In press).

Tian JY, Wang HW, Li YC, Zhang W, Yao YG,
van Straten J., Richards M., and Kong QP*. A
genetic contribution from the Far East into Ash
kenazi Jews via the ancient Silk Road. Sci Rep,
2015a, 5:8377.

Li YC, Wang HW, Tian JY, Liu LN, Yang LQ,
Zhu CL, Wu SF, Kong QP*, and Zhang YP*.
Ancient inland human dispersals from Myanmar
into interior East Asia since the Late Pleistocene.
Sci Rep, 2015b, 5:9473.

(=) %mh (Awards )

EK A SRPHE R (CRRHZ ST
PRI 5 SKRIEF, FLRIG, AR,
W5k, FhE; 2014)

1. ETESZAAREZEREFNEERIFEF

PR R, KAEEN, R E PN, BRIk W B BRI,
PR R AN T RETIA S LB A R I R R 1. BSeIZR%, AT
WATRRE . KER R, ShifhEER, SRR REWSEEENAITR T 2GR
BAEMEBERE: 1) WATRFREER: 535 i KEZANIFRE., SR
FACUHEFRERR T 1% A B0 s TO N BB IR HL 2 BB RS . IS v
R BRI T 58 2 AR (JAGS 2014a); 2) KAEK AR R:
FAR IR DY REREAERE S I e, AR EZ NPT IRIRIhEE T LLB 45 (JAGS
2014b); 3) LRPiAERETIE AT itk DNA (mtDNA) & R FfI4Fiy 2 ko
k&, (EKAZAN mtDNA &8 R EEE S TEREA, RgEF i Emn
mtDNA & & kK #4755 (Neurobiol Aging 2014); 4) HFWFIEEN. K
FENAEINE — LK FHFLB R (Aging-US 2014), i/ b K Ee s KB
RAFL 5 (Meta Gene 2014); 5) Rk EIE: §5EAFTRARZ R
FA A7 5 e A — e AR MR A O MU . 2 T BR IR S A 36 B I K]
I (PLoS One 2014),

2. MANBEFELGLAZBNTZRFRIEERH

AT R NAERR B R ARG (R EIC R R, a2 380 T RN 25 J& B B A sk
R, 22788 T T RERKAN S E NSV w0 B IEE, Ak
N 22 B 5 T AR b X B & TORR IR AR AT 0, AR /S Rl 3 T I 7
N 55,595 Sk£khifd DNA B dtf7 4, KILIR A H B R a5 2 280 M33c
B FRBEM33C2 T 2o TR A ZANERWERL KN, #—Pohitns
M33c2 fRATRET 640—1400 £ERI5I AR AR, 522902 B A9 R 76 BB Fn g
e T A A, WIRTIERYW, HRIEKANSTFE NS G282 B0 R
AR T 25 e 5w, 1 LA AR £ 7510 (Sci Rep 2015a),

3. BHEIANZKIE M BT AR 2 NG AN R I A Bl

TR RIE 2 B A REAE A ERE, FHIARER R REIL)S,
B TR R TR LASE, T REY AN R L3R E A R LN B . FEATFST
BRATRE T R AL ME 14 BEARR 845 ANKMY mDNA 25745 X e, Hess
SR T CARGE AN ) B R B T BHE . AT K Bl ) AT AR Rl %
i mtDNA Ffttt 2, Hdh—Es mRo A Fammfndh EvrE, R\ X
FUE—ENRERR, #—PNREREONTEW, XEBREHRR &L
BRI EE R, W 55— WIAR W 862 2 T M 46 ) 2] o V5 1 1 o A S 1
(25-10 kya) . FAIIEERFEY, BTHERLELIN, REANIGEZNMHTHE
BN TR E A AR IE N (Sci Rep 2015b),
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Molecular Anthropology

Dr. Qing-Peng Kong, Professor, Kunming Institute of Zoology,
Chinese Academy of Sciences. My laboratory is mainly interested in
the following fields: (1) mtDNA phylogenomics in eastern Asia and
reconstructing the prehistory of Asian populations by using multiple
genetic markers; (2) understanding the genetic basis of longevity and
major diseases such as cancer.

E-mail: konggp@mail.kiz.ac.cn
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1. Digging protective factors contributing to longevity by studying
Chinese centenarians

Aging is an irreversible biological process. However, people realize an extreme aging phenotype, that
is, longevity. Epidemiological surveys show that: the healthy long-lived elderly, especially the centenarians,
can usually escape from common age-related diseases (such as cardiovascular disease, cancer, Alzheimer's
disease), suggesting that they may carry some protective factors which may fight effectively against age-
related diseases. Based on this hypothesis, we carried out the following studies focusing on epidemiology,
longevity family, mitochondrial DNA, nuclear gene and epigenetic:(1) Epidemiological study: all indicators of
liver function, renal function and nutritional metabolism were within normal physiological range, no one suffered
from malignant tumor in 535 centenarians. The prevalence of type 2 diabetes, hyperlipidemia and hypertension
was significantly lower than general elderly population (JAGS 2014a); (2) Longevity family: the thyroid function
decreased with increasing age, until the centenarians. Hypothyroidism may cause decreased metabolism, which
is similar to energy restriction which can prolong the lifespan. Interestingly, the thyroid function of centenarians
can be passed on to their offspring (JAGS 2014b); (3) Mitochondrial DNA: a negative correlation between the
mtDNA content and age were revealed, namely the older, the lower the content of mitochondria, however there
is an exception for centenarians with higher mtDNA content than general old people (Neurobiol Aging 2014);
(4) Single nucleotide polymorphism: longevity subjects not only carried some longevity mutations (e.g. insulin
signaling) (Aging-US 2014), but also lack some disease risk loci (e.g. vascular disease) (Meta Gene 2014);
(5) Epigetics: centenarians carried some specific methylation sites which are mainly enriched in age-related
disease (such as cardiovascular disease, type 2 diabetes mellitus) genes (PLoS One 2014).

2. A genetic contribution from the Far East into Ashkenazi Jews via the ancient
Silk Road

Contemporary Jews retain a genetic imprint from their Near Eastern ancestry, but obtained substantial
genetic components from their neighboring populations. Whether they received any genetic contribution from
the Far East remains unknown, but frequent communication with the Chinese has been observed since the Silk
Road period. To address this issue, mtDNA variation from 55,595 Eurasians are analyzed. Eastern Eurasian
haplogroup M33c2 in eastern Ashkenazi Jews supports an East Asian genetic contribution. Further evidence
indicates that this connection can be attributed to a gene flow event that occurred 640-1400 years ago, which
fits well with the Silk Road scenario, historical records and archaeological discoveries. This observed genetic
contribution demonstrates that the historical exchange between Ashkenazim and the Far East was not confined
to the cultural sphere but also extended to an exchange of genes (Sci Rep 2015a).

3. Ancient inland human dispersals from Myanmar into interior East Asia

Given the existence of plenty of river valleys connecting Southeast and East Asia, it is possible that
some inland route(s) might have been adopted by the initial settlers to migrate into the interior of East Asia.
Here we analyzed mtDNA HVS variants of 845 newly collected individuals from 14 Myanmar populations and
5,907 published individuals from Myanmar and its surroundings. Enrichment of basal lineages with ancient
ages in Myanmar suggests that Myanmar was likely one of the differentiation centers of early modern humans.
Intriguingly, some haplogroups were merely shared by populations from Myanmar and southwestern China,
hinting certain genetic connection between both regions. Further analyses revealed that such connection was
attributed to either recent gene flow or ancient dispersals from Myanmar to southwestern China during ~25-
10 kya, suggesting that, besides the coastal route, the early modern humans also adopted an inland dispersal
route to populate the interior of East Asia (Sci Rep 2015b).
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He Yonghan, Assistant Professor
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Liu Jia, Assistant Professor
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Cheng Yaoting , Assistant Professor
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Li Qigang, Research Assistant
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Pu Shaoyan, Research Assistant
BRE SR

Yang Liqin, Technician
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Chen Xiaoqiong, Assistan Technician

54 (Graduate Students)

Z=F % Li Yuchun 2009

H &M% Xiao Fuhui 2010
Tl Wang Xiaoxiong 2011
XHE S Liu Yaowen 2012
HHFFH Tian Jiaoyang 2012
% Jfr Wu Huan 2012

4 3£ YuQin 2013

B FI% Xia Wangxiao 2014
FiIR1E Cheng Lehua 2014
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Highlights & Publications

1.

10.

Ma ZS (2014a). Towards computational
models of animal cognition, an introduction
for computer scientists. Cognitive Systems
Research, vol. 33:42-69

Ma ZS (2014b). Towards computational
models of animal communication, an
introduction for computer scientists.
Cognitive Systems Research, vol. 33:70-99
Ye CX, Hill C, Koren S. Ruan J, Ma ZS*,
Yorke JA, Zimin A (2014). DBG2OLC:
efficient assembly of large genomes
using the compressed overlap graph.
http://adsabs.harvard.edu/cgi-bin/bib_
query?arXiv:1410.2801 Software: http://
sites.google.com/site/dbg2olc/

Zhang ZG, Geng JW, Tang XD,

Xu JC, Wen XJ, Ma ZS*, P. Shi* (2014)
Spatial heterogeneity and co-occurrence
patterns of human mucosal associated
intestinal microbiota. The ISME Journal, vol.
8, 881-893

Li H, Ye DD, Wang X, Settles ML, Wang
J, Zhou L, Dong P, Ma ZS* (2014) Soil
bacterial communities of different natural
forest types in China. Plant and Soil 383:203-
216.

Ma, ZS, Liexun Yang, Ronald P. Neilson,
Andrew Hess, Richard Millar. 2014. A
Survivability-Centered Research Agenda
for Cloud Computing Supported Emergency
Response and Management Systems. 17pp.
The 35th IEEE-AIAA Aerospace Conference
(Aerospace 2014), Big Sky, Montana, USA,
March 7-15th, 2014.

Guan Q & Ma ZS* (2014). Ecological
analysis of the human milk microbiome.
Chinese Science Bulletin 59(22): 2205-2212.
Ma ZS, Guan Q, et al. 2015. Network
analysis reveals a potentially ‘evil” alliance
of opportunistic pathogens inhibited by a
cooperative network in human milk bacterial
communities. Scientific Reports, srep08275
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DFFBCE RSV - 20 B E A, Wl S AR LRt LR AR |

BRI LA, EAESCR TR AT AR IT FAEAR, BRTHAM SIS k25,
APl AR 2 TS . SRR RE DA IR, Bl TRAT 25 H A K SRy 1 S 5 VR Tl ] R - H A
SRIGHE, AEZRRE PH-H A A 7 1 H REAE ST S 38 4 b W EH R AT TR S AR SR IR . An st
THRHL RIS, A RIRATT AT RE 552 A0 L f PR s IR T B AR AT ARG 43 B9 72 B b2 70 SRRk«
GlAnC A 2 BB IR)R AR R E RIS, AR A R I, TERTL, S .

AR Z AR FHEARTE R BT L RIEH T HREL X 2655 h SR, MR AR (s BIRLOH
A, B (E BHA TR AR AR A Pt RIS BH R MEE &, B85 b, = AUIAH AR L B Al 2207
ALE AR A SR U LR BRI, = AR BAR AR Rl (LT -l R A
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RESERAOIEINAL ST S, BUIER B AT AEAE 30 PC Loe K, X SE3RA IR 1 BT = A H A AT 7l
TR F IR, T e i BEAC T 5 R BT B g L S e 0 . LA BARRL I AR . A 1A
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query?arXiv:1410.2801, Z4LMFHIRMIXEN: 5 A #THT = AMF RTINS0 (PacBio2CA,
HGAP, ECTools) #tk DBG20LC £ 5 Hef ) it A 47 23 1) (T RE A 3 OO B3R PR 1/10,  #EIB k,
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Computational Biology and
Medical Ecology Lab

Biography of the lab Principal Investigator: Zhanshan (Sam) Ma
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 (K1Z), 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 engineer 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 70 peer-refereed papers in premier
platforms such as IEEE Transactions on Reliability, Science Translational Medicine, The ISME Journal. He is a member
of London-based “Faculty 1000 of Biology and Medicine”.

Email: ma@vandals.uidaho.edu or ma@mail.kiz.ac.cn

. sk
DBG20LC—an ultra-efficient genome assembler for large genomes expected to S IE 4T Lab Staff
significantly boost the adoptions of single molecule DNA sequencing technologies T{EA R Staff
The Human Genome Project, the biggest biomedical project humans have ever endeavored to the date, greatly Zs B WSz i)
accelerated the advancement of DNA sequencing technologies. Three generations of DNA sequencing technologies &g 22 Az B ERRIFSE 5
have been developed in the last three decades, and we are at the crossroads of the second and third generations. The Ming Li & Chengxi Ye

upgrade to the third-generation single molecule sequencing technology from the currently prevalent second-generation
technology is expected to further lower the sequencing cost and expand its applications in biomedical research
and biotechnology development. Nevertheless, arguably the biggest roadblock preventing the transition to the third .
generation technology has been the computational problem of the genome assembly. Specifically the error detection ﬁﬁﬁﬂi Graduate Students
and cor.rection ‘curse’ returns when we pursue the high throughput long reads which is a best selling point of the third 3 I Qiong Guan, 2011

generation technology. N

In recently released software, dubbed DBG20OLC (http://sites.google.com/site/dbg2olc/), by a team of scientists *?ﬂ " Mengm'eng. Fan, 2012
including Prof. Sam Ma at the Computational Biology and Medical Ecology Lab of the Chinese Academy of Sciences, $’~3—:‘1f Lianwei Li, 2012
and Profs. Chengxi Ye, James Yorke, Aleksey Zimin from the University of Maryland, a novel de novo assembly EHERE Yali Wang, 2013
algorithm was proposed and demonstrated to be ultra-efficient in assembling highly erroneous long reads produced by
the third generation of DNA sequencers, in terms of both computational time and memory. The DBG20OLC converts the de novo genome assembly problem
from the de Bruijn graph (DBG) to the overlap layout consensus (OLC) framework. For each sequence read, DBG20OLC compresses the regions that lie
inside de Bruijn graph contigs, which greatly lowers the complexity of the assembly problem. The compression transforms previously prohibitive tasks such
as pair-wise alignment into jobs that require small amounts of time. A compressed overlap graph that preserves all necessary information is constructed with
the compressed reads to enable the final-stage assembly. Experiments with the third generation sequencing data produced by PacBio and Oxford Nanopore
technologies show that DBG20OLC was able to assemble large genomes two orders of magnitude more efficient than the existing 3rd-generation genome
assemblers in terms of computational time and memory space usages. The final assembly results are also two orders of magnitude more contiguous
than using the prevalent second generation lllumina sequencing technology. For example, on a large PacBio human genome dataset, it took DBG20LC
only 6 CPU hours to calculate the pair-wise alignment of 54x erroneous long reads and 2000 CPU hours to complete the final assembly on a desktop PC,
compared to the 405,000 CPU hours previously reported by Pacific Biosciences on a Google cluster. On a Nanopore dataset, DBG2OLC was able to obtain
high quality results (identity rate 99.5%) even the sequencing error rate was over 30%.

With the powerful error detection and correction capabilities, and far more parsimonious resource consumptions (two orders of magnitude
improvement over the existing techniques), and the lower to moderate requirement for the sequencing coverage (DBG20LC was able to get decent
assembly quality with only 10x sequencing coverage), it is possible to assemble large genome with DGB20OLC efficiently on an office workstation, rather
than using expensive supercomputers or clusters. This breakthrough should significantly accelerate the adoptions of the third generation sequencing
technologies in large-scale genomic research and biotechnology development.

Research Associates

Network analysis reveals a potentially ‘evil’ alliance of opportunistic pathogens Inhibited by a cooperative

network in human milk bacterial communities

The critical importance of human milk to infants and even human civilization has been well established. Yet our understanding of the milk microbiome
has been limited to cataloguing OTUs and computation of community diversity. To the best of our knowledge, there has been no report on the bacterial
interactions within the milk microbiome. To bridge this gap, we reconstructed a milk bacterial community network based on Hunt et al1. Our analysis
revealed that the milk microbiome network consists of two disconnected sub-networks. One sub-network is a fully connected complete graph consisting
of seven genera as nodes and all of its pair-wise interactions among the bacteria are facilitative or cooperative. In contrast, the interactions in the other
sub-network of eight nodes are mixed but dominantly cooperative. Somewhat surprisingly, the only ‘non-cooperative’ nodes in the second sub-network
are mutually cooperative Staphylococcus and Corynebacterium that include some opportunistic pathogens. This potentially ‘evil’ alliance between
Staphylococcus and Corynebacterium could be inhibited by the remaining nodes that cooperate with one another in the second sub-network. We postulate
that the ‘confrontation’ between the ‘evil’ alliance and ‘benign’ alliance and the shifting balance between them may be responsible for dysbiosis of the milk
microbiome that permits mastitis. Ma et al. 2015 Scientific Reports, http://www.nature.com/srep/2015/150205/srep08275/full/srep08275.html
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1. Zhang Z, Shi Y, Zhao S, Li J, Li C, Mao
B*. Xenopus Nkx6.3 is a neural plate
border specifier required for neural crest
development. PLoS ONE, 2014, 9: e115165.

2. Ma P, Yang X, Kong Q, Li C, Yang S, Li
Y, Mao B*. The ubiquitin ligase RNF220
enhances canonical Wnt signaling through
USP7 mediated deubiquitination of
B-catenin, Mol. Cell. Biol., 2014, 34: 4355-
4366.

3. Mao B*, Wu W. More or less is fine:an
undercover work of DKK1 in anthrax toxin
uptake. SCIENCE CHINA Life Sciences,
2014, 57: 735-736.

Nkx6.3 EZE AL R SHZIE L 4
FHEBGL R K TB e s R IR 2B R s L, &R &

SRR AR RIS T, DA A, 1% T — Wi fh &
DRI —Nkx6.3, HF Nkx6.3 mRNA fy=EMRAC, Tl TPh et
i PCR $i R 5 UL IR A S 4 D) 81 45 A Aok i T Nkx6.3 BIR iR,
Nkx6.3 ik TR,  BHWRAHLNE, RS JLIFEERS. #d T
54 %t Nkx6.3 #9 ) . Morpholino i Nkx6.3 B 9 R A& 5K, #Esah
REALIE Zicl,  Pax3 F0 Msx1 BUZIEZ2NH], R ZE0 % & 0z
FIEP; EFE Nkx6.3, MG R FH LR T Pax3, #ifE—&
R E223) T Nkx6.3 fiES, MR & & 4R 2] T H0Hl, RFE
ZPINkx6.3 & FiAF AR LA IFESHEE L ETN L ES Wnt8, £
SR P 5 & B NKkx6.3 Al LAE Sl .t &bl SR 3E R DA T
Wnt8 mRNA 45, XA SHE )% B4+ DIx3 B9$Ebt, 1fi DIX3 1Y
32 3 Nkx6.3 B, T 1M Nkx6.3 F1 DIx3 fE#H 000 R A AH I 1E

RO T A EBGL R AN Z R .

M MA@ 517 | -

B 1 BEET Nkx6.3 MINEESHIHIARRR & RAMATE A ( A-D) M ZIEFRCER Slug A9
Fi& (E-H), RRWRENEBRET HEHE,

Figure 1. Nkx6.3 is required for neural crest development in Xenopus. Blocking the

fuction of Nkx6.3 induced pigmentation defects at tadpole stages (A-D ) and

inhibited the expression of the neural crest marker Slug.
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Mechanisms of neural &
patterning and evolution '

Dr. Bingyu Mao, Principal Investigator, Ph. D. (1998,
Shandong University, China). The molecular mechanisms
of neural patterning and how these mechanisms evolved
during vertebrate origin are the focuses of our lab. We use
mouse, the amphibian Xenopus and the cephalochordate
amphioxus as our model animals.

Email:mao@mail.kiz.ac.cn

Xenopus Nkx6.3 is a neural plate border specifier

In vertebrates, the neural plate border (NPB) is established by a group
of transcription factors including DIx3, Msx1 and Zic1. Understanding the
mechanisms of NPB formation and NC development is critical for our knowledge
of related human diseases. We identified Nkx6.3, a transcription factor of the Nkx
family, as a new NPB specifier required for neural crest development in Xenopus
embryos. XNkx6.3 is expressed in the ectoderm of the neural plate border region
at neurula stages, covering the epidermis, placode and neural crest territories, but
not the neural plate. Inhibition of Nkx6.3 by dominant negative construct or specific
morpholino leads to neural crest defects, while overexpression of Nkx6.3 induces
ectopic neural crest in the anterior neural fold. In animal caps, Nkx6.3 alone is able
to initiate the whole neural crest regulatory network and induces neural crest fate
robustly. Overexpression of Nkx6.3 affects multiple signaling pathways, creating a
high-Wnt, low-BMP environment required for neural crest development. Gain- and
loss-of-function of Nkx6.3 have compound effects on the expression of known NPB
genes which is largely opposite to that of DIx3. Overexpression of DIx3 blocks the
NC inducing activity of Nkx6.3. The crosstalk between Nkx6.3, DIx3 and Msx1 is
likely crucial for proper NPB formation and neural crest development in Xenopus.

MNkxG. 3GR MNkxE.3 MO

FoxD3

Pax3

B 2. iF&/ik (A-C) SAK (A’ -C’ ) Nkx6.3
ST RIEFRICE F FoxD3 M 240 57
£F Pax3 F Zic1 B0,

Figure 2. The effects of Nkx6.3 overexpression
(A-C) or knockdown (A’ -C’ ) on the
expression of neural crest marker FoxD3
and the neural plate border genes Pax3
and Zic1.
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Chaocui Li, Senior Technician
LeRe  BYERRESE A

Pengcheng Ma, Assistant Professor

& ( Graduate Students )

5kfHBH Zuming Zhang, 2008
{TiA Shiyou Jiang, 2009
i Jian Sun, 2009
#H% Xiangcai Yang, 2010
TWef: Xiaolei Wang, 2011
XiE=E Xiaoliang Liu, 2011
UtEEHT Jianxin Xie, 2012
25k #% Yongxin Li, 2013
#:5 Jiacheng Du, 2014
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EEMR (Highlights)
#£Z ( Publications )
1.

Bo Zhao, Wei-dao Zhang, Ying, liang
Duan, Yong-qing Lu, Yi-xian Cun, Chao-
hui Li, Kun Guo, Wen-hui Nie, Lei Li,
Rugang Zhang, Ping Zheng* , Filia is an
ESC-specific regulator of DNA damage
response and safeguards genomic stability.
Cell Stem Cell , in press (2015)

Yuqi Zhao, Shuang Ji, Jinkai Wang,
Jingfei Huang*, Ping Zheng*,
mRNA-Seq and microRNA-Seq whole-
transcriptome analyses of rhesus monkey
embryonic stem cell neural differentiation
revealed the potential regulators of rosette
neural stem cells. DNA research, 2014, 21,
541-554.

Tao Tan, Yanfeng Zhang, Weizhi Ji* and
Ping Zheng*, miRNA signature in mouse
spermatogonial stem cells revealed by high-
throughput sequencing, BioMed Research
International, 2014, 154251.

1. BRRS T eERadEReiE Y RAE M 2 F NS

Z A T AN EANRR BT A B R AR, VR Z R T i %
Yy Ir ke PEAE R LA AT (2 2E 2 RE T A4RARAY 22 2 BH, A B T 2R A - IR G 4n
fl b it (5 R R M. FRATE/ N U AG T 200 (ESC) s T — 4> ESC
FrmFah AL N Filia, Fi W 2AE ESC it (4 R e s g5 rh A e s iR 18
M. Filia k% ESC it (e Ul & A8 5, Jf= A mBoit. Filia &k
DNA #5155, A= DNA #5240 (RFERGE 5. 40k
JES . DNA 45075 (&5 LA R 450 AR A R T BR) o b — B AHLHIITF S A B
Filia 5 & DNA $if5 B 55— Z REIRTE R+ PARP1, Jfilid #i% PARP1
BiRG PERYE DNA 505 ) B, 46, Filia LA KT PARPL BB,
Filia 52 iz T A0 AR IE S 2heE. DNA 24l Filia #E A 200t & br
TGRS 5MHGREE. ARTCESEET, Filia SRk B8k
M, ISR SCEH: Cell Stem Cell $2Hi,

2. FELEMIBE A E TR E MK R

HH 2B JE T Ll A O S PP T A AT A B T A e B P P A R A
RIE RS, JAPRM in vivo lineage tracing F-Bthix—Fh(aldk
778G, A Octd IR AT TR AT 10k 4 A A oRERiTEE,
KB BAE SN N RE R AR S T A, BB TS DNA B Hlfif 22
5, Rer bt ARE B, R ETERIRGRING, Xt R R A T EL
By IR S A AR AT T AR RV B I A . PRI S LR
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Mammalian Embryonic
Development

Group leader: Ping Zheng, Ph.D, joined in Kunming i‘
Institute of Zoology, Chinese Academy of Sciences in 2009.
Dr. Zheng’s lab is interested in female germ cell biology and E
early embryonic development. -
E-mail: zhengp@mail.kiz.ac.cn

1. Preserving genetic integrity of embryonic stem cells

Pluripotent stem cells (PSCs) possess great promise in cell-based therapy.
However, genomic instability observed in them represents a major challenge for
their potential applications. Unique factors by which PSCs regulate their genomic
stability remain elusive. Herein we report the identification of Filia as a unique master
regulator of genomic stability in mouse embryonic stem cells (ESCs). Filia expression
is induced by genotoxic stress. It ensures centrosome integrity and regulates DNA
damage response (DDR) at multiple levels. These include DDR signaling, cell cycle
checkpoints and damage repair, ESC differentiation and apoptosis. Consequently,
Filia depletion causes ESC genomic instability, induces resistance to apoptosis and
promotes malignant transformation. Filia interacts with PARP1 and stimulates its
enzymatic activity, which amplifies Filia’s roles on DDR. Moreover, Filia constitutively
resides on centrosomes and translocates onto DNA damage sites or mitochondria
to perform its regulations on centrosome integrity, damage repair or apoptosis
induction. This paper has been accepted by Cell Stem Cell.

2. Germ stem cells are active in postnatal mouse ovary under physiological
conditions

In female mammals, whether there is postnatal neo-oogenesis has been
vigorously debated for more than six decades. Recent in vitro studies suggested
the existence of germ stem cells in postnatal ovaries of mouse, pig and human.
However, it is unclear whether such germ stem cells are active under physiological
conditions and play essential roles in sustaining normal ovarian function. Herein we
utilize tamoxifen inducible Cre-loxP genetic marking approach to investigate whether
there are active germ stem cells in postnatal mouse ovaries under physiological
conditions. Oct4-Cre-ERT2 mice were crossed with Rosa26-Stop-eYFP mice to
establish a tamoxifen inducible tracing system. By labeling Oct4-expressing germ
cells with YFP in adult mice ovaries (5-6 Weeks old) and tracing them for one day,
three days, two months and four months, we document the persistent YFP+ germ
cell proliferation and mitotic division through 5-bromodeoxyuridine triphosphate
(BrdU) incorporation assay. Some YFP labeled non-follicular germ cells continuously
entered into meiosis as indicated by the expression of meiosis markers Sycp3
and Stra8. Moreover, new primordial follicles retaining Sycp3 or Stra8 signal were
persistently generated from YFP+ labeled germ cells. Together, our data support the
notion that active germ stem cells exist and function in vivo to replenish primordial
follicle pool in postnatal mouse ovaries under physiological conditions.

BRI (Lab Staff)
TEANR (Staff)

FpE SRR

He, Xiechao: Senior technician

& BB 5

Zhao, Bo: Research associate

Bk WFRI] R

Lu, Yongqing: Research assistant
SRR BFFESE 2] B

Zhang, Jinjuan: Research assistant
PrGR BRI A

Chen, Zhongliang: Research assistant

#+/E (Post-doc)

LA B

X =€ ¢ Duan, Yingliang, 2013

£ ( Graduate Students )

A58 Li, Chaohui 2011
F % Wang, Xinyi 2012
fal K He, Dajian 2012

#5 I Guo, Kun 2012
& Zhang, Weidao 2013
PE3C#% Ban, Wenzan 2013
A3 4 Li, Jingzheng 2014
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JongDae Shin, Mary
C. Wallingford, Judith
Gallant, Chelsea Marcho,
Baowei Jiao, Meg Byron,
Michael Bossenz, Jeanne B.
Lawrence, Stephen N. Jones,
Jesse Mager, Ingolf Bach.
RLIM is dispensable for
X-chromosome inactivation
in the mouse embryonic
epiblast. Nature. 2014
511(7507):86-89.

1. XCl ERXEHHIMEHA

a. XCIXTFLIRR & HIZMLE &1 R H

AL A K A 2 A RS ¢ B LR A I FL I REAR AR FE 12U (WLl Anips ARG (L bl
HEA o Bl IS5 R I — B IR 52U 4 v i) 75 b — 1 B S (e HLA X CT A 5%
ZE BB T o0 XCUM T/ NRAI B RS R FUIR B BB TR 68 B R B IR,

b X RIBCRE R 7R PR T AR IR AR A PR

FUT A0 T Btk TR —Fh, B A SRR (A A AN RERIRE . EX T AL
Wik & HAZXRERIEM. B2 80E Bon XCUS TR T A A REER, JRisd
1 X R R D RERF I o M Fn it X CT x4 FUBR T AR 520

2. XCl £z it P a s ih

a. FLBRA LRI N T TR

BB LN I & BWFFC A  E B n) R, T HORIE R i B R AE =R . SEApZE
i (kinship conflict) . #5& M {1 (coadaptation) FrikRIzE{iik (intralocus sexual
conflict) o FAE/NRELRAP I IR T L FEA MBI, BT AKRERE, N TEFE
& T FUBR PR AT TS5 A S A AL B R M e — AR IR TR E R, Tl TPRF i & s %
KIS IR A XCT R E, oA XCILTE AR ZURIR G 240 2 i ThRE I - I 3
BT,

b. XCI MG ikt tb A it Mty

AEIEL S A AR XCL &5, i+ XCI iy E ) BRI K
2 FEM:, B/ NRRCX AT R, AR E R BRI B, X 75 k£ 7T
SRR E AT TR X et kit b EM R AR,  EOPm0EER, ROTELAIR A
Pt AR RIS AU AL, B o BN XCTL, O #8oR X Gefa kit (b R S F
.

3. EBEENFLIRE BB

ENizi & B (imprinted gene) Ay AR 2 2 (Rl o B0 H A MIZR R Ay S AR R, RIS R BN,
BN B RN AE IR e &k B R R i 2 e, WELhm itk k& . FELlis (55 m Sols
FER R B SENREFEUIMR,  BATELRE T —R/NRAR & & B FLRE A7
%, BWIHEFE B E R FLR K B 5 VR RISV E AL,

4. IncRNA tZLAR A B B0

K ARG RNA (IncRNA) & — 2 A K R 200 B HIRIITHRENE RNA 5+
BN Z IR R TR, (HRELA 2 Ry L frifi g, JRA T el i #4540 2 S H R B
WERF F— e FUBR K T HIAHSE IncRNAs, - iy B X SEARSCHY IncRN As fEFLIR & 7 BAF ik
TR AT
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Imprinting in Development
and Evolution

Dr. Baowei Jiao, Principal Investigator, joined inKunming |
Institute of Zoology, Chinese Academy of Sciences since July
of 2013. The research team is mainly interested 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

EEETTTTTR 00 @ O

Research Interests:

1. The role of XClI in development
The epigenetic regulation of XCl in mammary gland development
Recently, more and more evidence shows that the mammary gland function of lactating is
greatly regulated by epigenetic modication, such as inter-generational genetic. Our conclusions
demonstrate that the phenomenon of inter-generational epigenetic is closely linked to another
important epigenetic mechanism--XCI. We will focus on analyzing the impact of XCI in breast and
other nutrients organ development for mice and other animals.

The role of X-linked genes on mammary stem cell

As one of adult stem cells, Mammary stem cells are capable of self-renewal and
differentiation into other cell lines, which is crucial for breast development. Our preliminary data
shows that XCI play an role in regulation of mammary stem cells; next, we will investigate the
effects of XCl on mammary stem cells through analyzing the function of X-linked genes locus.

2. The role of XCI in the evolution of genetic imprinting
Evolution of lactating under artificial selection

Evolutionary developmental is an important issue on studying genetic imprinting, which
exists three hypotheses: kinship conflict, co-adaptation and intra-locus sexual conflict. Our
analysis in mouse mammary gland tends to support the hypothesis of kinship conflict. In addition
to natural selection, artificial selection will be a wonderful strategy of exploring kinship conflict
in screening breast traits . We will analyze the function of XCI in adult tissues and embryonic
tissues development by studying the XCI status of breast and placenta in mouse and other model
organism.

The role of XCI in sex chromosome evolution

Different mammals have their own pattern on XCl. Even between mouse and human , it
shows a great difference, which will offer more comprehensive understanding on sex chromosome
evolution. We will compare pattern of XCl among different animals, such as tree shrews and
macaques, in order to reveal the law of the evolution on X chromosome.

3. The impact of imprinted genes on breast development

In genomic imprinting, genes within a discrete domain are coordinately regulated and

expressed 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.

4. 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 limited. 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 related INcRNAs on

RIS (Lab Staff )
THEAG ( Staff)

¥k BRI

Qin Yang, Assistant Experimentalist
4B BE o BYBRSREE U

Zou Li, Assistant Experimentalist
il BRI

Xu Haibo, Research Assistant
RHEE WL

Zhang Honglei, Postdoctor

=4 ( Graduate Students )

T # Ke Hao 2013 {1
BARRA Zhao Limin 2013 fifi+
BAHNAIP Zhao Lina 2014 f#+-
¥ A Yang Xing 2014 fiji:
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mammary gland development .
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HEILEIH Key Projects and Fundings

W HER IR AN Tk L rs (B FAE AL, 973 T H 5 HUATAERR: 2013—-2017; T H st A
T3 4Hi: 120795 (20132014 4E2%%)

The Genetic and Genomic Mechanisms of Important Domesticated Plants and Animals in China during the Evolution
of Artificial Selection. National Basic Research Program (973) project, Period: 2013-2017; Head of project, Wen Wang;
Amount: RMB 12.07 million for 2013-2014.

BT HAAGRY XA DNA LT, BHEEA TAEL 05 AT4EMR: 2012—2017; T H £t \: Douglas W Yu; 475
808 S L.

DNA Barcoding Based on Nature Conservation Areas; The Special Foundation for Technology Basis Work, Period,
2012-2017; Head of project, Douglas W. Yu; Amount: RMBS8.08 million.

SRR A DR T B e 2R TR A, ROl A% 2 T TR L I IREG S T4EFR: 2014—2015 i H 5T A £36
&H: 146 77,

Regulatory Elements and Vectors for Transgenic Sheep and Pig. Major Projects on Transgenic Agricultural Organisms,
Period, 2014-2015; Head of project, Wen Wang; Amount: RMB 1.46 million.

e PRI2H rpoTs (% S5 IR S 3 L, B A SRS B QBT T RE (A s SUT4AERR: 201420165 i
HfTtAN: £3¢; &% 600 5T,

Evolutionary Origins of New Genetic Structure in Genome and Animals’ Adaptive Evolution. Innovation team project
of National Science Foundation of China, Period, 2014-2016; Head of project, Wen Wang; Amount: RMB 6.0 million.

W LB B LB B AL, B R AR E SR L PATEMR: 2014-2017; TH AT HEls; &%
200 /7T,

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.

b=

AR SR ERE, BERANFEFRES , $UTHER: 2014-2017; HHEATA: ok &40 200 57T,
Evolutionary Ecology and Evolutionary Game Theory. National Science Fund for Distinguished Young Scholars,
Period, 2014-2017; Head of project, Ruiwu Wang; Amount: RMB2.0 million.

R o FALRIE S, ER B AR A EMBE A REEMH s $UTHER: 2012-2015; HiH AT
Bk aE: 300 5

Molecular Mechanisms of Adaptive Evolution, Excellent State Key Laboratory project from the National Science
Foundation of China, Period, 2012-2015; Head of project, JingFei Huang; Amount: RMB 3.0 million.

24 DNA ST Ar il 2k A Ko il & 55 TR0 0T 5 i oS, B R A AR R S| KT E s T4 R 2011—
2014; THMTA: KIEE; &% 516 Hot (mFEEFIMLAE 200 HIC) .

Standard Gene and High-throughput Methods for Animal DNA Barcoding, Major project of National Science
Foundation of China, Period: 2011-2014; Head of project, Yaping Zhang; Amount: RMB 5.16 million (Yunnan
Province additionally matched RMB 2 million) .

b 45



State Key Laboratory of Genetic Resources and Evolution

2014 ANNUAL REPORT o

REERIM A S HIE KZHRERFIE , B A AP & AT H . PATAEMR: 2012-2016; T H gt N 6%
S 380 )7,

Function of Key Genes in Primate Brain Evolution. Key project of National Science Foundation of China, Period: 2012-
2016; Head of project, Bing Su; Amount: RMB 3.8 million.

s e NS v ISR SR R o P 36 0 I 1) 22 6 DR ELVRRLARIRE 2, K B SRR 4 RIS LRI AR H 5 A
FTAERR: 2013—2016; THMBTA: fAls; &% 320 7,

Genetic Adaptation the Tibetan Population to High Altitude Hypoxia Extreme Environment. Major research plan of
National Science Foundation of China, Period, 2013-2016; Head of project, Bing Su; Amount: RMB3.20 million.

e P B T L e AR i AR B R 4 AL ST, B BARFHA R SRR RIE S hAT4ER: 2013—
20165 TiHMTIN: Phk s &#i: 350 7.,

Molecular Mechanisms of Desert Rodent to Adapt to the Desert Extreme Habitat. Major Research Plan of National
Science Foundation of China, Period, 2013-2016; Head of project, Yongyi Shen; Amount: RMB3.50 million.

H L P P DU RE PR ZNFS04A JE IR 5 KE fih oy BUERIRL % 5 Btk L EhRE S #T, EI R BARHA & — A TS
gy PUATHMR: 2013-2016; HHMTTA: His; &% 200 5,

Genetic Susceptibility and Functional Analysis of ZNF804A Gene with Schizophrenia in the Han Population of
Southwest China. Joint Funds of National Science Foundation of China-Yunnan Province; Period, 2013-2016; Head of
project, Bing Su; Amount: RMB 2.0 million.

#T Hedgehog 15 S @B FILTETE B BLIMR L A R R LS HLHIRES ERK A 8P4 — miEIA 4
PATEFR: 2014-2017, TH TN BT &8 200 7,

Found and Nechanism Research of Anti-tumor Compound Based on the Hedgehog Signaling Pathway and Cilia
Formation. Joint Funds of National Science Foundation of China-Yunnan Province; Period, 2014-2017; Head of project,
Bingyu Mao; Amount: RMB 2.0 million.

Wb — W N SR RGP VAR FRIE S AR E B EK A SRR 2 S - A TA A HUTER.
2014-2017; HHMITAN: Ehik; &% 200 7,

Research the asymmetry and uncertainty choice of Banyan - fig wasps cooperation system. Joint Funds of National
Science Foundation of China-Yunnan Province; Period, 2014-2017; Head of project, Ruiwu Wang; Amount: RMB 2.0
million.

NKBALIB L7 ER AR R R ERMBHEPHAEE S PUTHER: 20142016, WiH gt N FLIRMG; 4%
100 73 7C.

Human Evolutionary Genetics. NSFC Youth Science Foundation; Period, 2014-2016; Head of project, Qingpeng Kong;
Amount: RMB 1.0 million.

AW E PRI AT 5% o R RE I P SR L I (B 28) s BAT4ERR: 2014-2019; T H 11 5%
E3. BEMS; & 2.226 {L7C,

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.

SRR DU LR 7 o R T s h BB o AR B B R OB f R RIS M SE S PHE LU BT
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BiR: 2013—2014; WiH BTN KiEF; : 937 5 7t,

Analyse on Pig Fat Deposmon and Other ngh—yleld Molecular Module . The Pilot Special Project on Molecular Module
Design of Breeding Innovation System of Chinese Academy of Sciences, Period, 2013-2014; Head of project, Yaping
Zhang; Amount: RMB9.37 million

Va5 1 B MR 2 SRE 1R T TR o B IR T B R G R R AR M S R TR BT AR
Pit: 2013—2014; JIHMTA: #Ez; &H: 658 T,

Improvement and Capacity Building of Molecular Breeding Base in Southwest. The Pilot Special Project on Molecular
Module Design of Breeding Innovation System of Chinese Academy of Sciences, Period,2013-2014; Head of project,
Yun Gao; Amount:RMB6.58million.

BRI A T A ) o 2 2 AR AR o (L BE R AURIEE s PR T AR e T L 0D, ST ARRR: 20112015, T
HfstN: i &%: 600 5t,

Induced differentiation of Macaque embryonic stem cell into nerve cell, The Pilot Special Project on Stem Cell of
Chinese Academy of Sciences, Period, 2011-2015; Head of project, Ping Zheng; Amount:RMB6.0 million

N MR B AR 5%, PR R P2 RS R I S R I H s PAT4ERR: 2014—2015; T H 7Tt A
E3C. HEls; 4@t 4000 HC.

Evolutionary analysis and functional regulation of animal complex traits; Merit support Project for Major breakthrough
in Frontier Sciences(CAS), Period, 2014-2015; Head of project, Wen Wang, Peng Shi; Amount: RMB40million.

ARARERAE B 2 FEVERE SR BB L, v BB [ B A VR DR A TAERR: 201320155 ST H st N: #5500
4%f. 140 HIC,

East African vertebrate diversity and formation mechanism, International Cooperation Project of Chinese Academy of
Sciences. Period, 2013-2015; Head of project, Xuelong Jiang; Amount: RMB1.40 million.

FENK G TS E R A ZHEPE ST, P EPHAREE PR A ERE $ATAR: 2013-2015; TiH AT
9 % & 120 HIC,

Molecular Evolution and Diversity of African Poultry Genome. International Cooperation Project of Chinese Academy
of Sciences. Period, 2013-2015; Head of project, Minsheng Peng; Amount: RMB1.40 million.

FE W B G A 2 v S B I R AR, P i PHE N AT S TR LRI ST 4R RR . 201320165 T H 11y
TN WM . 200 5,

Genomics Mechanisms of Gut Microbiome in Yak to Adapt Plateau. Projects for Recruited Top Talent of Sciences and
Technology of Yunnan Province, Period: 2013-2016; Head of project, Peng Shi; Amount: RMB 2.0 million.

MR 8 A TR AN G BAMAEES: (7)) 1 “GP-GPU BBRHEAR RS , =& mumfHEA
A SR BATAERR: 201220145 THATTN: Dbl &8 200 75,

Research on "GP-GPU Micro-Supercomputer Technology System” for “Integration of Computing Bioinformatics and
Personalized Medicine (Therapy)”; Projects for Recruited Top Talent of Sciences and Technology of Yunnan Province,
Period: 2012-2014; Head of project, Zhanshan Ma; Amount: RMB 2.0 million.

EME AL — &% A8 RS ARG EE PSR HT KoRTEIIF, 2012 B RILKIGGBEEET R 45 Th
PAERR: 2012-2014; TiHMTIN: #E % &% 580 5,

Reconstruction and Continued Usage of the Ottelia - Nemipterus Complex Ecosystem in Dianchi Lake; The Special




State Key Laboratory of Genetic Resources and Evolution .

Y 2oiianvuarerorr T BC R R

Funds for Prevention and Control of Nine Lake Water Pollution in Yunnan Province. Period: 2012-2014; Head of
project, Junxing Yang; Amount: RMB 5.8 million.

=R L TRt 4 2k AI%?ETFjUﬂAWJL BB RIT W 2 FEE IR AP g 51730 T
PATAERR: 2013-2014; TE AT : HE% &8 260 77,

Expand Experimental Research on Artificial Propagation of Sinocyclocheilus Grahami; Biodiversity Conservation
Strategy and Action Plan of Yunnan Province Environment Department; Period: 2013-2014; Head of project, Junxing
Yang; Amount: RMB 2.6 million.

AOPTL A AL I K b e TR ARSI, A ZFEs PATAERR: 201220165 THATTAN: R L; &%
200 75,

Aquatic Ecological Monitoring of the Jinsha River during the Construction Period of Liyuan Hydropower Station in the
Midstream; Company Supported, Period, 2012-2016; Head of project, Junxing Yang; Amount: RMB 2.0 million.

AfHERAE AT R, SWFFE: $ATHEBR: 2012-2014; THHATA: £30 &5 420 77,
Genomic Technology Development of Dendrobium. Company Supported, Period, 2012-2014; Head of project, Wen

Wang; Amount: RMB 4.2 million.

=+t RAD RRAMIRFER . b FAE; PATHEMR: 2013-2016; HHMTTA: £33 &H: 300 7,

RAD Genomic Technology assists Panax pseudoginseng seed selectlon.RAD Genomic Technology assists Panax
pseudoginseng seed selection. Company Supported, Period, 2013-2016; Head of project, Wen Wang; Amount: RMB 3.0
million.

PRI TIAR LI K B A I AR H , e H s $ATAERR: 20092014 5 H st N BB >
& 135 3t

Ecological monitoring of Nuozhadu hydro power station in Lancangjiang River, Yunnan, during construction period,
Company supported, Period, 2009-2014; Head of project, Junxing Yang; Amount: RMB 1.35 million.
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2L Publications

Ai WM, Chen SB, Chen X, Shen XJ, Shen YY*. Parallel evolution of IDH2 gene in cetaceans, primates and bats.
FEBS LETT. 2014, 588(3):450-454.

Angleby H, Oskarsson M, Pang JF, Zhang YP, Leitner T, Braham C, Arvestad L, Lundeberg J, Webb KM*,
Savolainen P. Forensic Informativity of similar to 3000bp of Coding Sequence of Domestic Dog mtDNA. J
FORENSIC SCI1.2014, 59(4):898-908.

Bai B, Zhao WM, Tang BX, Wang YQ, Wang L, Zhang Z, Yang HC, Liu YH, Zhu JW, Irwin DM, Wang GD*,
Zhang YP*. DoGSD: the dog and wolf genome SNP database. NUCLEIC ACIDS RES, 2014,43:777-783.

Bayliss J, Schaafsma M, Balmford A, Burgess ND, Green JMH, Madoffe SS, Okayasu S, Peh KSH, Platts PJ, Yu
DW#*.The current and future value of nature-based tourism in the Eastern Arc Mountains of Tanzania. Ecosystem
Services.2014, 8:75-83.

Bohmann K, Evans A, Gilbert MT*, Carvalho GR, Creer S, Knapp M, Yu DW, de Bruyn M. Environmental DNA
for wildlife biology and biodiversity monitoring. TRENDS ECOL EVOL.2014, 29,358-367.

Bryson RJ*, Linkem CW, Dorcas ME, Lathrop A, Jones JM, Alvarado-Diaz J, Griinwald CI, Murphy RW.
Multilocus species delimitation in the Crotalus triseriatus species group (Serpentes: Viperidae: Crotalinae), with
the description of two new species. ZOOTAXA. 2014, 3826(3):475-496.

Cao X, Irwin DM, Liu YH, Cheng LG, Wang L, Wang GD*, Zhang YP*. Balancing Selection on CDH2 May Be
Related to the Behavioral Features of the Belgian Malinois. PLOS ONE.2014, 9(10):e110075.

Chen L*, Tang LY, Xiang H, Jin LJ, Li QY, Dong Y, WangW, Zhang GJ. Advances in genome editing
technology and its promising application in evolutionary and ecological studie. GigaScience.2014, 30(3):24.

Chen SL, Zhang G, Shao C, Huang Q, Liu G, Zhang P, Song W, An N, Chalopin D, Volff IN, Hong Y, Li Q, Sha Z,
Zhou H, Xie M, Yu Q, Liu Y, Xiang H, Wang N, Wu K, Yang C, Zhou Q, Liao X, Yang L, Hu Q, Zhang J, Meng L,
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A Awards

2014 KIFE, FLKME, REFKR, FRR, ih&. BEREAAMZE
ROER (ERASHESTMAREN)

2014 Yaping Zhang, Qingpeng Kong, Dongdong Wu, Mingsheng
Peng, Cang Sun. The second prize for State Natural Science

Award.( Genomic Diversity and Evolution of Asian
Populations.) = i
ZHRUERASHEEN T HigEREBNEARE, U [ﬂ%ﬁﬁi;%
THABAHE, FRESE “THABERE SREL” L Y
X—1Zzb BiR, BRE—RINEEMRER: AN AR Wi

BB “EHIEN FELNEEENRETBT BEH, ;
WMEXFRTAHERTENELEMEILANBRESRR ;
ik, |TREHARIBRAY BRI REANBER A H Py
EERE, HABARMHREERNBRELIH, UE (- )
— B % REFM SCl i3 20 %, # Nature. Science o I
ZEFRES SCI FIMERMSI 602k, ERFIIZ, '

FIF

2014 BEMERNEZEEEH] “ZWRFE" AAHEFIE

2014 Prof. Bing Su was selected into the first “Yunling Scholar” talent Training Project in Yunnan Province.

2014 FLEKHSHA R RoRFIRHAR P BF E R I AMEAN A NIEZ B
2014 Prof. Qingpeng Kong was selected as “Young and middle-aged leading talent in Science and Technology ” of
MOST.

2014 HEMHARZRREBRAEDFERHNTHE, REFARRARRIZBRAZSBFTEALTR
2014 Prof. Peng Shi was awarded as “The outstanding contribution prize in Wang kuancheng western scholars,
Chinese academy of sciences (CAS)”. Dr. Dongdong Wu was awarded as “Lu Jiaxi Youth Talent Award”.

2014 EFEHMAZENE 20156 FEHERFZRFEEUFRHIASSR

2014 Guodong Wang and Lei Shi were selected as members of the Young Innovators Association of CAS.

2014 FEHBNEE+EHEPEEFZRIEARGTIANGEEASERTER
2014 Guodong Wang was selected into the Seventeenth Installment of Young Academic and Technical Leader Reserve

Personnel Training Project.

2014 BEMRR. EXHARIFIEATERZRAFTAREESEIT, FHMRRRRTZALRFHITR,
2014 Profs. Bing Su and Wen Wang were awarded Outstanding Graduate Student’s Instructor of CAS. Prof. Jing Che
was awarded “Zhu Li Yuehua Outstanding Instructor of CAS”.
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1.

Sun SJ, Jiang P, Su WT,
Xiang Y, Li J, Zeng L, Yang
SJ. Wild chrysanthemum
extract prevents UVB
radiationinduced acute
cell death and photoaging.
Cytotechnology 2014, 64:
95-105.

Li SB, Li B, Chang C, Xiong
ZJ, Liu QB, Lai JH, Carey
HV, Zhang Q, Zheng HB, Wei
SG, Zhang HB, Chang L, Liu
SP, Zhang SX, Yu B, Zeng
XF, Hou Y, Nie WH, Guo
YM et al. Genomic signatures
of near-extinction and rebirth
of the crested ibis and other
endangered bird species.
Genome Biology 2014
15:557.

2014 FEETIEHR
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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 1777 cell lines belonging to 323 species have
been preserved in our cell bank. Most cell lines are derived
from mammals. Among the species, 59 are national protected
wildlife in China. Now it is one branch of National Platform of
Experimental Cell Resources for Sci-Tech, Wildlife Resource

EEETTTTTR 00 @ O

Bank of CAS, China Germplasm Bank of Wild Species, and State Key Laboratory of Genetic Resources and Evolution.

The main work in 2014

In 2014, We have established and frozen 88 cell lines from various wild and domestic
animals. Among these cell lines, 23 cell lines are derived from 9 species of wild animals
such as African lion, sun bear, plateau zokor, pika etc; 39 cell lines are established from 9
species of domestic animals and experimental animals; 11 cell lines are obtained by EBV-
transferred human lymphocytes; and 15 cell lines are tumor cell lines from human and other
animals. Three hundred and seventy-four of frozen-stored cell lines were also resuscitated
and subcultured. In this year, the cell bank provided 370 cell lines and 14 times of technical
service such as karyotype analysis, mycoplasma contamination test and Fluorescence
detection for the researchers not only at State key laboratory of genetic resources and
evolution, but also at other Chinese universities and scientific research institutions.
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In the work of this year, an important work that we have done is establishing the stable
cell culture system for various fish species. Cultured fish cells have been application in
many fields of biological research, such as being used for viral diagnostic purposes. Unlike
mammalian cell cultures, the fish cells survive and thrive with infrequent subculture (7-14
days or more) and require changes of the culture temperature and the salt concentration
in various of fish species. In our cell bank, there are few fish cell lines. There are large
gaps between the abundance fish species resource and the amount of established fish
cell lines. In order to collect more fish cell lines, we further optimized the fish cell culture
system including the method for taking the tissue and the culture conditions based on the
method for establishing the cell line of zebra fish, and successfully established ten cell lines
from different tissues (fin, gill and lip) of five fish species. Karyotype analyses were done in
various fish species using cultured cells. The establishment of these cell lines would lay the
foundation for future studies on fish.

In addition, after 2013, we provided cell lines from three gayal individuals for the research
group to do the gayal genome sequencing again. We also finished the karyotype analyses of
another three gayal individuals that they had taken the tissues by primary cell culturing. This
work made sure that the sequencing species were right, and met their requirements.
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BB Southern China DNA
Barcoding Center

In the year of 2014, the SCDBC collected over 40K
specimens in wild field, got over 10K standard DNA barcodes,
and uploaded 4716 standard data to Chinese DNA barcoding
database and/or Barcoding of Life System.

The SCDBC promoted the mitogenomics technologies which
was based on the next generation lon Torrent platform, and
shed lights on food species traceability, and co-hosted the fifth
international barcode of life conference in Kunming

3. SCDBC moved to new building T{EANG Staff

SCDBC moved to the new southwest biodiversity laboratory building in August
2014. With the high equipped facility, including two Hamilton ML STAR workstations, ABI \3731%;_ %@fim%ﬁ
3730xI sequencer, Eppendorf thermo cycler array and high performed computer, SCDBC A:S?:a:lt Rirsfar ch Fellow
enhanced the barcoding ability to 500 specimens per day.
fizF LI
Yun-yu Wang
Engineer
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Xing Chen
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4. A universal and effective NGS Technician
mitogenomics solution utilizing the long

PCR fragments.
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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.

0% G LL 150 by 1T hp Y b
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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.
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3. QuantStudio 12K Flex Real-Time PCR System

QuantStudio 12K Flex Real-Time PCR System is new
level for qPCR, 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.
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4. Roche LightCycler 480

The LightCycler 480 System enables you to perform
real-time, online PCR combined with rapid cycling of up to
96 samples. After monitoring fluorescence during nucleic
acid amplification, results can be analyzed, for example,
by quantification or genotyping. The outstanding thermal
homogeneity and cycling speed of the LightCycler 480

System provide exact results in a short time.
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[I. 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. High Performance Computing Platform

The HPC is a 2.929 TFlops linux cluster consists
of 39 servers from dawning (now Sugon) and one huge
memory(512GB RAM) R910 server from DELL.A set of 20TB
raw volume size high performance PAS8 from Panasas
serves as the online storage. Torque and Maui were used to
manage the job scheduling system, thus it can support parallel
computing jobs scale up
to 288 CPU cores. Now
we have more than 95
users from KIZ and some
other partners such
as Yunnan University.
The accumulated used
walltime is over 1million
CPU hours. At the end
of 2011 there were more
than 60 bioinformatics
software such as Qiime
,RaxML installed.
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SMEAZEL ( Attended Scientific Meetings )
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Sex—specific epigenetic
regulation of mammary gland by
the RLIM/Rnf12 in mice

Genetic Evidence of Paleolithic
Colonization and Neolithic
Expansion of Modern Humans on
the Tibetan Plateau
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Secreted and full length

EphA7 regulates pronephors
development through modulating
claudiné level and apical actin
accumulation in Xenopus

Detecting mammals and counting
bees with DNA
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Temple University, USA

TEEXREREE

University of Nottingham,
UK

Cornell University , USA
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East Carolina University,
USA
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University of
Massachusetts,USA
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Simon Fraser University,
Canada

Institute of Ecology and
Evolution, Russian
Academy of Sciences

FEmKE

University of Malaya,
Malaysia
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PEBEZAKRE

University of Ruhuna, Sri
Lanka
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Invited Lectures
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Computationally Efficient Methods for Population
Genetic Inference in the Era of Genomic
Sequencing
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Fig trees and fig wasps - the importance of
being cooperative

Evolution of Metabolism in Model Organism and
Human

Function and Evolution of small RNA targeting
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Chromatin fiber: a left—handed double helix

Inheritance and programming of parental DNA
methylomes in vertebrates

Sex—specific epigenetic regulation of female
nurturing tissues by the X chromosome in mice

HYEBND TG ZERERARERK?
WERBFEHERL RO THLE
FERR R EH WA

TEMEND FESTIERRTTERR

The Functional Role of Long ncRNA-Protein
Interaction in Cell

Wildlife conservation in a changing world: from
autecology to large scale conservation planning

Snow Leopard Research Program and
Conservation in Russia

o281 BE M AT T AR B MR M 0 TR R A EE
2 T3

DNA barcoding and biodiversity in Malaysia

Long noncoding RNAs: "dark matter" of human
cancer diagnosis and treatment resistance

EEAE XA $EIE RS RNA TheE RAEED R
An23imal Genetic studies in Sri Lanka
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U534 (Awards to Graduate Students)

LIRS, LM SOR PR LA e,
The doctoral theses of Ming Li and Yu Jiang were selected as “ Outstanding Doctoral Dissertations of CAS”.

SRIRWT, EfR3K 2014 SRR R4,
Xiaoming Zhang and Jun Lv won “the President Scholarship of CAS”.

WL, XIS, HEERRE R LA,
Wenwen Xu, Yaowen Liu and Zhaohui Yang won “Zhu Li Yuehua Outstanding PhD Graduate Scholarship of CAS”.

PRoE PRI B G — K
Qiang Lin won the First Prize of “Di’ao Scholarship of CAS”.

Pl S IRV L s E L PIE N

Yaowen Liu won " Special Award of Paul biotechnology student award."

EAEREMAFTIENR
QOutstanding Paper Awards for Graduate Students from SKLGRE

&4 (The Second prize ):
$#E4E Nini Shi

=Z4EH (The third prize):
E 4k Wei Wang
skel] Xiaoming Zhang
}%3r¥0 Lixin Yang

# ZE Xue Cao
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(1) 201458 17 H, XRESESXENERNIAE+RE “ARBFE" Axh. Az, LR=E 2 R
ARETRIERE, BOARENTIMNFRSN.

The key lab participated in the Tenth “Public Science Day” of Kunming Institute of Zoology on May17,2014.
Two staff scientists gave talks and some groups of the lab were open to the public to visit.

ok w3 e «

(2) 20146 B 3-4H, XRFTHFNHENLREBELESNRETM (BX) “shERMEROHMLE
5IFE" B Bs=HERHEBT.

The start meeting of Strategic Priority Research Programs (B) of CAS titled Evolutionary analysis and
functional regulation of animal complex traits, held by the key lab, was held in Kunming on June 3-4, 2014.

(3) 20146 A30H, IREF_BFERZRASE=ZASWERBEH.
The third meeting of the second academic committee of the key lab was held in Kunming on June 30, 2014.
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(4)20145% 8 B 156 B, KWESHNT 2014 FHREFERILE,
The 2014 Graduates’ Poster Competition of the key lab was held on August 15, 2014.

(5) 2014 8 B 11-17 H, LRESHMRENSIEERRBES “2014 FHEYF S
On August 11-17, 2014, the Evolutionary Biology Summer Course was held in Kunming organized by the key
lab and the Office of Postgraduate Affairs of KIZ .

(6)2014F 10 A 28 H, SKEHRPAATT 2014 FXATRER
The 2014 Annual Meeting of the key lab was held in Kunming, on Oct.28,2014.
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BB4%: 650223

LGS TT. httpy//www.kiz.cas.cn/gre/

State Key Laboratory of Genetic Resources and Evolution,
Kunmg Institute of Zoology, Chinese Academy of Sciences
32 Jiaochang East Road,Kunming 650223, P.R.China

Web: http://www kiz.cas.cn/gre/



