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ḓḣΰ

13:30-13:55 Ṙảᴂ ѧᶂ ḙ ⱶט Ἅ

ᶊת ‘ ￼ ҽ⸗ῶớ
Genetic Endemism– Implication for 

Current Avian Endemic Centers of 

China by Comparative Phylogeography

13:55-14:20 ắ ѧṟᶽḙ

ⱶљט₠ ῍ ớ⁄ᶢᵼזּ
֫Ḓ‰ ￼ᶽ ₩ẦᴧљẔּז
Large-scale Development of Novel 

Nuclear Markers for Phylogenomics of 

Vertebrates and Beetles

14:20-14:45 ắ ѧᶂ ḙ ⱶט Ἅ ᶢᵼᶚ - ᶚῑṃԋ ￼ ק ễִή

14:45-15:10 ắṤ ᴇҖ֔ўᶽḙ
￼ᾯᵀ֫ ộ

Integrative Taxonomy on Collembola

₳ 15:10-15:30 ᵬɒ◊ḩᶢᵼɓẍᵓⱭי

ắ

15:30-15:55 ᵕ₯ ѧᶂ֔ўᶽḙ
5000 Species vs. 5000 genes: ‗ấԅ

Ӻ ᴧ ԋ ￼Ά│ή

15:55-16:20 ᶾ
ѧᶂ ḙ Ẕּזᾭḙ

Ἅ

ᶢ҈ᶺⱶ ↓₩ᶚ￼ᶢᵼ╙₅╜
Ά│
Maximum Likelihood Implementation 

of an Isolation-with-Migration Model 

for Testing Gene Flow

ḩ 16:20-18:00 њḲ

῝ 18:00- י
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ѮὙҚ Ὴ ἵᵓҚ ᴅӈ

ấẈ

8:30-8:55 ѧᶂ ḙ ⱶוּוּ↨ Ἅ
ↄ ᴝּטוⱶ ᴧ ᶢᵼ ḙ

Phylogenomics of Ciliates

8:55-9:20 ҈ ҉ᴇᶽḙ
ꜙᶚ ᵙ♄ ҍ ֫Ḓ

ḙ

9:20-9:45 Ӂᶓ ᴇҖṷ ᶽḙ
The Progress and Limitation of Plant 

Phylogenomics

9:45-10:10
ấ֔’ᶽḙₔⱶֿפ⅜

Ἅ

Y ￼⅜פֿ ҽᶺ‾ớᴣԎ֫Ḓ
ק

Genetic Diversity and Molecular 

Evolution of Potato Virus Y

₳ 10:10-10:30 ᵬɒ◊ḩᶢᵼɓẍᵓⱭי

10:30-10:55 ְ ѧᶂ ḙ ỉּוⱶ Ἅ
ᶢᵼ⅜פֿ ḙљ ק - ╙ỵѭӕ
Pathogen Genomics and Evolution

10:55-11:20 Ḫἄ ѧᶂ ḙ ⱶט Ἅ
ᶢ҈ᶢᵼ ḙΆ│ Ẕ ṃ
Taking Genomic Approaches to 

Understand Adaptive Radiation in Fish

11:20-11:45 ấẈ ѧᶂ ḙ ἄ ⱶוּ Ἅ

ṞεFeiranaζⱶ ᴣ ק֫

Species and Population Differentiation 

in the Genus Feirana

11:45-12:10 ְῚӿ ᴇẦᶽḙ
MrBayes ￼ GPU Ҹק │ ṝ
T h e  A d v a n c e  o f  G P U  B a s e d 

Algorithms for MrBayes

ᴀ 12:10-13:30 י

ắⱫԍ

13:30-13:55 ְῐῴ ѧᶂ֔ўᶽḙ
῍ ￼ ֫ љḣ◗ק

Systematics and Macroevolution of 

Neuropterida

13:55-14:20 ↄấѨ Җ’ўᶽḙר

 Ґ ỗוּ Ὅᵙ ᴝ Ẕớ ◊
￼ ק ҽḙ : ṟ—ᵃӤớ Ґⱶ
ẻἄ ṝ
Hybridization, Ecological Selection, 

and the Adaptation to Tibetan Plateau: 

What We Learned from the Homoploid 

Hybrid Speciation Studies of Pinus 

densata

14:20-14:45 Ὶӿ ᶽḙר

 Һ￼ᴈ Ӟ Қ♄ Ṗ
Һ ￼ ק
K i n – b o n d s  o f  B a c h e l o r  M a l e s 

Contr ibutes to  the Evolut ion of 

Primates Multilevel Society

2016 年 12 月 11 日学术报告
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ắⱫԍ

14:45-15:10 ᴷᴌṤ ┬ṟװḙ

ҡᶢᵼ ҽᾘ⅜פֹֿק ḶѮԓᴪầ
Ҩᴣỵ…ΆẪχҨᶜᴈἾֿפ⅜ѭӕ
From Genome Evolution to Virus 

Transmission, Intra-host Variation and 

Infection Mode: an EBOV Perspective

15:10-15:35 ᴇҖṷ ᶽḙ
ᴂ Ṟᶺ‾ớᴧּוљⱶ ֫ ḧףּ
Diversification of Sinopotamon Crabs, 

Taxonomy and Species Delimitation

₳ 15:35-15:55 ᵬɒ◊ḩᶢᵼɓẍᵓⱭי

︢῎

15:55-16:20 Ѡ
ѧᶂ ḙ Ѡרᶊתљּוỗ

Ἅ

ᶆ ⱶᶺ‾ớט ὙᴣԎᶈּוỗ ѧ
ו￼
Soil Animal Biodiversity Assemblage 

and Its Function in Ecosystem

16:20-16:45 ѧᶂ ḙ ⱶט Ἅ

ẑ֯ Ά│ᶈᶢᵼ ת￼ѧק
љẔּז
Theoretical Basis and Applications of 

Sequence-Alignment-free Method on 

Genome Evolution

16:45-17:10 ắⱫԍ ṷ ᶽḙ From DNA Barcoding to Biodiversity

17:10-17:35 ắ ѧᶂ ḙ ᶢᵼ Ἅ
The BIG Data Center: from Deposition 

to Integration to Translation

17:35-18:00 ᵕ ᴧ ᴇҖṷ ᶽḙ

Ὅ￼⸗ềљ⸗ề￼ ὍεҨἅᶂ
ѭӕζ

To Choose the Natural Selected 

Characters :  Some Examples in 

Chinese Mayfly Research

ΏѠ 18:00-18:15 Ở Ẇ

῝ 18:00-
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ѧᶂ ḙ ⱶט љק ḙ ♇ḫ ḯ ҟ

ⱶט љק ḙ ῗטⱶ Ἅᴗᴷῳ Ѱ ᶢ ῳ

ᴜ ῳѨḹ￼ḙ Άᵇѳ ιᶈᶂḲ ѧᶂ ḙ ᴣט

ⱶ ἍṖ і ԏῶ ῎￼ḙ ⸗ ᵙҸמιᶈᶂԓᵙᶂ

і ԏῶјᴵῲҦớ

 ḫ ḯ￼ᴗᴷᴵ ֹ 4;93 ẉּי│ᶂҽᾨᶱ Ӂ εS1 

P1 Khxghζᶈі╤ֳấ￼ѧᶂ Ḳ ⱡᴗᴷᴈⱶ ɌỆḲ∆

ᴈⱶ εPxvèh gh ]l0Nd0zhlι4<63 ẉᾡ ῆᶽḙᴈⱶ

εPxvèh gh Khxghζι ḫ ḯ￼טⱶ‰  ῗᶈ

‰ ￼ᶢ ѳіấ ἄ￼ε ῆᶽḙᴈⱶ ￼ ᶽᶺᾭטⱶ

‰ ᶈіќ 83 ẉҦִῼ ѧᶂ ḙ ⱶט Ἅζ і

ќ 93 ẉҦιטⱶ Ἅї ῍ ֫ ת ῂ ⱶ֫ט₠

ת ᵙ ⱶ֫ט₠ ת ѕѦ ḯι ѕѦ ḯᶈ 4<<9 ẉ

ᾯᵀѭטⱶ љק ḙ ѧỌ ‰  ι533: ẉ῭ᵄѭ

ⱶט љק ḙἍ ♇ḫ ḯ 533; ẉ 45 ῴιѧᶂ ḙ

⃰Ẫἥ֝ἄ ѧᶂ ḙ ⱶט љק ḙ ♇ḫ ḯιẊ

ᶈ 5343 ẉ : ῴҨᴣ 5348 ẉ ; ῴ￼ѧᶂ ḙ ♇ḫ ḯѧῼ

ӂѧ ệҸ

ḫ ḯҨ ⱶט֘ ḙᴣ ⱶḙוּק ᶟ￼ԋ ᶢ

ḙ ᴣ ᵇᶂḲ ∂ѭ ‰ι ḣ љỉ ⱶḙἐⅎוּ

ᵀι ᵀẻỗљ֫Ḓ ᶺṖ₭ᾭὯι ᵙὼ ⱶⱶט ￼

ᶺ‾ớι ấⱶ ᴣ і Ӻ￼ ᴧ ԋ ιή ⱶ ᴣⱶ

￼ ◊љ◗קι ᴃᵃ ỗוᴣּק Ẕ￼ љ ֺψ

‘ⱶ ￼ᶊ֫תṵ⁪ṕᴣԎẻἄ ֺιή ԅערᶫᴪקḾⱶ

֫ṵᴣ◗ק￼ẽᵠψ ⱶἛᾫט ễҨᴣԄӜּוⱶᵙ

￼ⱶטḐҟפֿ ί ⱶᶺ‾ớוψѭἅᶂּצּ ◊￼ᴵὙ ַ

љӠἴזּ ѭᶂḲ￼ ╝ấ ᵙּוỗḠԅώӗ ḙת ӘὯᵙ

Ἡ ᾟ

Key Laboratory of Zoological Systematics and Evolution, Chinese Academy of Sciences
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ⱶוּ ‗ᶈјᵃṑẙі јᵃ ẙіᵙјᵃ ӈ￼ ḻљẻỗ֫‘ιѭ ḙ ‛ώӗῳ ὶ￼

Ὧιᶈҷᶺḙ ᶟἡ◗҃јᴵἆ ￼ ⱶוּׁ ‗￼҇ ẻỗ ḻἐⅎᵙḧớ֫‘Ṱ Ẃἄ

ⱦι ᶼѭ ḙ ώӗ ḧᶊᾟ ιӇѕ Ἡ ἐⅎᵙḧ ֫‘Ά│ᴐ῎Ῐ◐ᵅћẔּז ᶀјẍ

ћṰῶ￼ѕ ἄӵἩ ῂ│ᵃῊ ֘ᶶ  ᴪ‾ ￼ẻỗӡỤ ᷂ ἄӵ ẙỹ ḫ ת Ҩ ᴝ

ἵᵓҚ ẦὂẊћḫ҈ד ɒאҦẻỗḙɓ￼Ὰḙ ᶟιᴏ Ῐỉ CT  ѕ

ấ Ṱ ҩᵸ‎ ᴨẻỗᾭὯιᵃῊ љ Ḡӿ ἍԊᵃώ֧ ᶢ҈ ‗Ɫ῎Ῐỉ ￼ Ḿỉṇטⱶ

￼ ֫ ꞌѕ Ṗ‘ἄӵ￼ᾺҩᵸεD-SIMζ‎ồ ᴨѕ ẻỗᾭὯ ὶ Ӎẻỗḙ֡זַּ ᾟẑ

ḙ ῶ Ӻ ḧ ẻỗ֫‘Ά│ι ᴵḾ љק ḙ ԅᾺ ᵙ ᵘớή ιӕḅιἅ

Ҫ ӂ҃ ớớꜛ￼֫ ḙỴѲε῾ᴧ ᾭὯζι ҃῍ ק Ὰ ——᷈ εAlienopteraζ

(Bai et al. 2016, Gondwana Research)ι ₭ᶈ ѧᴧאᴦ (Xing et al. 2016, Nature Comm.)ι

מּ ѧᴧא￼ ᾟὙԚּב ⱶוּ◊ ɒ₰╖ἛᾫɓӬ Ἓᾫֹםҍᴮ  (Oliveira et al. 

2016, Current Biology)ι ₭ᶈ מּ ѧᴧא εX

Ἓp



- 8 -      - 9 -

首届“全国生物系统学学术论坛”

lagging behind and the scope of application is not wide. Additionally the existing three-dimensional 

imaging technology cannot solve the problems on the morphological information collecting from the 

complex samples, the missing on the shape information, slow imaging speed, the real texture difficult 

to restore and so on. We are developing and practicing the new disciplinary research field of "modern 

morphology", that is, obtaining morphological data through known instruments such as micro CT, 

computer three-dimensional reconstruction and so on. Furthermore, together with Xi’an Institute of 

Optics and Precision Mechanics, Chinese Academy of Sciences, we developed a new machine (D-SIM) 

for high-resolution three-dimensional tomography of small animals to rapidly obtain 3D morphological 

data. Then we can make new interpretations and revolutionary explorations of evolutionary and 

systemic problems using quantitative morphological methods such as Geometric Morphometrics, 

cladistics, and finite element analysis, etc. For example, we evaluated the taxonomic significance of 

continuous traits (unpublished), erect a new insect order (Alienoptera) from Burmese amber (Bai et 

al. 2016, Gondwana Research), first discovery of bird from Burmese amber (Xing et al., 2016, Nature 

Comm.), earliest Onychophoran in amber reveals Gondwanan migration patterns (Oliveira et al. 

2016, Current Biology), first discovery of dinosaurs from Burmese amber (Xing et al., 2016, Current 

Biology). Compared with the popular three-dimensional imaging techniques such as CLSM, Micro-

CT, FIB-SEM and MRI, D-SIM technology is not necessarily dominant in single imaging criteria, but 

it has many advantages such as imaging quality, imaging speed, simple preparation methods, etc. 

Especiallythe overall advantage on small animals in three-dimensional imaging is indeed very obvious. 

In addition, D-SIM technology has good compatibility with traditional optical microscopes, and also 

has great advantages in equipment cost.It is expected to become a popular imaging equipment in the 

laboratory (Ruan et al., 2016, Frontie
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蔡磊 赵鹏 刘芳 李英明

ѧᶂ ḙ ỉּוⱶ Ἅ

植物病原胶锈菌的物种形成与协同进化

Speciation and coevolution of Gymnosporangium 
species 

Abstract: Gymnosporangium species (Pucciniaceae, Pucciniales) cause serious diseases and 

significant economic losses to apple cultivars. Most of the reported species are heteroecious and 

complete their life cycles on two different plant hosts belonging to two unrelated genera, i.e. Juniperus 

and Malus. However, the phylogenetic relationships among Gymnosporangium species and the 

evolutionary history of Gymnosporangium on its aecial and telial hosts were still undetermined. 

In this study, we recognized species based on rDNA sequence data by using coalescent method 

of generalized mixed Yule-coalescent (GMYC) and Poisson Tree Processes (PTP) models. The 

evolutionary relationships of Gymnosporangium species and their hosts were investigated by 

comparing the cophylogenetic analyses of Gymnosporangium species with Malus species and 

Juniperus species, respectively. The concordant results of GMYC and PTP analyses recognized 

14 species including 12 known species and two undescribed species. In addition, host alternations 

of 10 Gymnosporangium species were uncovered by linking the derived sequences between their 

aecial and telial stages. This study revealed the evolutionary process of Gymnosporangium species, 

and clarified that the aecial hosts played more important roles than telial hosts in the speciation of 

Gymnosporangium species. Host switch, losses, duplication and failure to divergence all contributed to 

the speciation of Gymnosporangium species.
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Increasing Scale and Species-Richness in Phylogenetics

An artifact of study focused on model organisms and useful genes is a di
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古地中海变迁和钩虾多样性形成机制

Ѯ Ҩ ᶳטⱶ ѭ  ᾳιᴧא▀↨ 1 ᾺṞ 63 Ὰ ιẊή ᴮᶊѧ╤╦ҏ ѧ

￼Ὴ ᴪק⁪ṕ ᴧא ◊҈ᴮᶊѧ╤ιᴧּ҃וҡ ↨ᵇ▀↨ּוᶫ￼ ιṀ ⱶ ק֫ ꞌ

ᶭזι  ỗוּ҃ Ӟ ⱶ ת￼ק֫ (Hou et al., 2011. PNAS) Ḿԅר ѧᴧאᴮᶊѧ

╤ᴪ Ṁ јᵃ￼֫ק₩Ẫι ╤ ῳΈᴉὯᴮᶊѧ╤ ᶊιѭפ ψק Ṟᶈ Ὅᴙ

їẦὂ҃₰ҍᶽד ᶫẊồוּ↨▀ ιῗק֫ Ẕớ ψק ѭ ιⱶק ᾭ Ṉι֫

ṵṕ ᶈṺ ṉ ᴝᵙᶊѧ╤ (Hou et al., 2014. Cladistics) љᴮᶊѧ╤╦ҏ Ӄ ￼ῗ ᴝ

￼ ᶿ ṟ Ѡҍ╤Ӝ ᶊ ᴗᴷ҆ҭḾѧᶂ ⱶᶺ‾ớוּ ◊ῶ ᶽẽᵠι ‛ ῎

҃ ҽᴪầљ֫ṵ⁪ṕ ᵐᵀ￼ ֺ

侯仲娥

ѧᶂ ḙ ⱶט Ἅ

The Tethyan regression shaped amphipod 
diversification

The amphipod crustaceans are critically important in marine and freshwater ecosystems. On species 

delimitation and distribution study, a new genus of Eurypodogammarus and 63 new species of 

Gammarus have been discovered in China. Based on Holarctic amphipods, a phylogenetic anlaysis 

showed that Gammarus originated from the Tethyan region with a habitat shift from marine to 

freshwater, and underwent a rapid diversification phase with successively occupation across Eurasia. 

The diversification pattern of Gammarus provides an excellent aquatic case supporting the hypothesis 

that ecological opportunities promote diversification. Furthermore, diversification analysis combined 

with paleogeological evidence suggested that the Tethyan changes triggered different diversification 

modes and range expansions

+2
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Molecular systematics for understanding the evolution of 
and speciationinstreptomycetes

The study of genetic variation among prokaryotes is fundamental for understanding their evolution and 

untangling their ecology and evolutionary theory-based systematics. Streptomycetes are a diverse 

group of bacteria that are widely distributed in nature and a rich source of useful bioactive compounds. 

We have recentl

l
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Ranunculaceae and the evo-devo of the flower

Abstract

Flowers show tremendous diversity in size, color, structure, symmetry, display, and function, etc. The 

mechanisms that underlie the origin and diversification of the flower, however, remain largely unclear. 

One of the obstacles that prevent us from knowing more about the underlying mechanisms of flower 

evolution is the lack of suitable model systems. To solve this problem, we have developed the basal 

eudicotyledonous family Ranunculaceae into a model system to address the important evolutionary 

developmental questions that cannot be addressed by using any other existing models. In this talk, 

I will first introduce the advantages of using the Ranunculaceae as a model and then present our 

new results on three topics: 1) the molecular mechanism underlying parallel petal losses within the 

Ranunculaceae; 2) the molecular basis and its flexibility of the floral organ identity determination 

program in Nigella damascena, a species with spiral flower; and 3) the tempo, mode, and mechanisms 

of character evolution during petal elaboration within the genus Nigella. 

Hongzhi Kong

State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, Chinese Academy of 

Sciences, Beijing 100093, China
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遗传特有性-以谱系地理解析鸟类遗传特有性的形成机制

ᵺ ֖ῼḾἅᶂאῶ ҽ⸗ῶớ￼ẽᵠῳᶽι ᴝᶈ֖ῼῊῼ ֹ ᴝѠר ￼

ᶊ ᵅῼ֖҈יּ ἛắӞ ҃ᶢᵼҐ╙ι Ҏ ᴝ ιḅ︢ ₉ ≡ῶ ҽ֫קψ

Ҏ ￼Ẵד ιḅᶊṟ ᶈ֖ῼῊῼᶴ҈ѣѦ꜠ ￼ ᶊ ֫ṵᶈ ᴝ ᶊ￼ ιḜҪ

￼ Ụᶊᶈ֖ῼῊῼ ֖ṨἍ ι ᴗ֖҃ῼṾ‎￼ּג ᾦẔҨᴣ֖ᵅῼἛắἍṾ‎￼ ᶭ ψ

֫ṵᶈ ᶊת￼ ιḜҪ￼ Ụᶊᶈ֖ῼῊῼ≡ῶ ֖ṨἍ ιᵼ℅ ᶴ҈ ḧꜛỗι ℓ

҃ ҽ֫ק ᶈ֖ῼῊῼ Ҏ ᴝ ￼ ᶊ ѧᶈ ᴝѠר ᶊת Ҏ ᶊљ

וּא ￼⸗ῶ֫ṵѧỌι ṟᶊת ɒ῭Ὰќ֖ῼ ᶊɓӠḕ҃ ᴝ ᴮ ￼ ҽ⸗ῶớι

Ẋּי℅Ӟ ҃ ṟᶊ￼ ⸗ῶק ᴇṟᶊᶈᶊ ‗іᶴ҈ᴇҍᶽ љ₰ҍᶽ ṧҐּףṾ

￼Ѡ ιᶊ ‗ ᶶ ιṟ ≤╙ᴇר ι ṮỄᶽιṟᶊᶘ ᴪקầẂ῎Ῐ ᶶ ￼ᶊẻљầ

ᶫᴵע￼ Һ ￼Ἓᾫιᵒאɒ◗קṡɓꜛ￼ ֫ṵ⁪ṕιӔệ ⱶ ᶈ ῼḘ ѧғּ҃ו

ҽ֫ק ᴇṟᶊ￼ ᶺṟ ╤ὃ ẙᶈ 4000 Ҩі ᶈ ᵺ ֖ῼι֖Ṩ῾` 2000 Ҩї

￼Ӊ╤ὃᶊתιᵼ℅ ᴇṟᶊӉ╤ὃᶊתώӗ Ḿ ḧ￼עᶫ ᶈ֖ῼῊῼι ᴇṟᶊ ᶴ҈

ḧꜛỗι≡ῶ ᴗּג ᾦẔҨᴣ֖ᵅῼἛắἍṾ‎￼ ҽ█ᵀιᶈ ῼ ḧעᶫѧ ℓ ҃ ҽ

ק֫ ᴵ ι ᴇṟᶊ￼ɒ◗קṡɓ ᾍ љᴈⱶ ￼ᾦẔιḾ ҽᶺ‾ớ￼ẻἄљ ῶ ‖

ѭ ￼ӐּזεCradle and Museum Effectζ ᴶ▲ṡѼῗѧᶂ ￼⸗ῶקѧỌιӇ ṡ ҽ

⸗ῶớ￼ẻἄ ֺᴐљ ᴇṟᶊљ ṟᶊјᵃ ἅҪ ⅝ ֡ ᵙṟ ￼ᶢᵼ‴

‴Ҩᴣּוỗӈ₩ᶚιᴧאᴶ▲ṡԏῶјᵃ￼◗קᴗᴷ ᶈ῭Ὰќ֖ῼιרᴁר ֖ṨἍ ιӇ ᴇ

ṟᶊљ ṟᶊ￼Ӊ╤ὃᶊת≡ῶ֖Ṩ ιώӗ Ẹᶊ ⅝ ḧ￼עᶫιӠḕ҃Ẹᶊ ￼ ҽ

⸗ῶớ ᴶ▲ṡᶈ֖ῼῊῼ╤Ẉ ї ι ᶽ ⁷љԓ ᶊת ὶιѣṢ ғּוᶢᵼҐ╙ιᵼ℅

֟Ṉ҃ ҽ⸗ῶớ ᵼ℅ιᵃῗ ￼⸗ῶתקιӇԏῶјᵃ￼⸗ῶקᴗᴷιҡ ἄ҃јᵃ￼⸗ῶק

⁪ṕ

屈延华

ѧᶂ ḙ ⱶט Ἅ
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Genetic endemism– implication for current 
avian endemic centers of China by comparative 

phylogeography

Pleistocene climate fluctuations have shaped the patterns of genetic diversity observed inextant 

species. East Asia is known for its exceptionally high biological diversity andendemism. Various 

geological and climatic events during the Pliocene andPleistocene have been invoked to explain 
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and environment stablemontane habitats. Taiwan Island is another endemic center of birds in China. 

We investigatethe relative role of these historical processes in the genetic evidence for endemismof 

intraspecific lineages of two East Asian species: the grey-cheeked fulvetta(Alcippemorrisonia)and 

the red-headed tree babbler (Stachyridopsisruficeps).The genetic structure analysis and species tree 

estimation revealedthree deeply divergent lineages within both species. One lineag?+
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脊椎动物与鞘翅目昆虫高通用性核基因分子标记的大规模
开发与应用

ᶈ֫Ḓ ḙ ѧι ‘ Ҏᵿ ￼ ק ♇ỀỀ ֫‘ᶽ ￼֫Ḓ‰ ιⱡ ֫Ḓ‰ ￼Ầ

ᴧᾭ ᶈјᵃּוⱶ ѧῗỄј ‾￼ Ḿ҈ Ҏ⸗ḧּוⱶ ￼ ‎ ι Ṉᾭ ᶼ ᴡ זּ

҈ԎἍ ⱶוּ ￼֫Ḓ‰ ιỀỀῗԎ ￼Ѯ גּ ẉ‎ᶽ ₩Ẫּוⱶᶢᵼ ᾭὯ￼ ι

ѭ֫Ḓ‰ ￼Ầᴧώӗ҃ Ḅ￼ᾭὯᶢ Ḿ ⱶљט₠ ῍ ῶᶢᵼא ᾭὯ￼▄Ԅ ι

ἅҪώ֧҃ ᷿ᴵҨᶈᶢᵼ ↨ẈіḾӧ ֫Ḓ‰ ẚӈ ⱶӡỤḙ֫‘Ά⁮ιᴵҨồוּ￼ ḿ

ἧֹᶽ ὐץớ￼ᶢᵼẚӈεזּ љת ‰Ḓ֫҈זζּת ￼Ầᴧ ᵃῊιἅҪώ֧҃

ᶢ҈ Ẫ PCR Ἡ ￼֫Ḓ‰ Ậⱶ ιצּ ᶼṄ⁄֫Ḓ‰ ￼Ἓᶭἄוꞌҡј 50%ιώ ֹ

90% ṫᴸ Ҩ℅ѭᶢ ιἅҪѭ ⱶẦᴧ҃ט₠ 102 Ѧ ︢ ᶢᵼ￼⁄֫Ḓ‰ ι ᶈүӍ ⱶט₠

ѧẔּזιԎḫ ἄוꞌ ҃ 95%ψѭ ῍ Ầᴧ҃ 95 Ѧ ︢ ᶢᵼ￼⁄֫Ḓ‰ ι ᶈ

үӍ ֫ ᴅӺѧẔּזιԎḫ ἄוꞌ ҃ 90%ψѭ Ầᴧ҃ 96 Ѧᶢ҈ԓᵍḒẑ֯￼⁄֫Ḓ‰

ι ᶈүӍἍῶ ⱶ ѧẔּזιԎḫ ἄוꞌ ҃ 90% ℅ᶹιἅҪ ấ ҃ ᷿ᶢ҈ Illumina 

HiSeq ╜ẑẈᴶ￼ PCR ғⱶồ ╜ẑἩ ιᴵҨᵃῊ╜ḧᶽṇјᵃ Ѩẙјᵃ הּ ῶ Ṿ￼ієѦ

PCR ғⱶ￼ԅẑ֯ι Ὴ ἄ љ ╝ἄ  јֹẂ Sanger ╜ẑ￼ 1/10 ᶢ҈ Ҏḫ Ἡ ιἅҪ

ḾῶṔѣ ￼ ԋ ῂṔѣ ￼ ԋ ԋ ῂ ԓ ԋ ԓ

ԋ ҍ╖ Ṟї￼ⱶ ԋ јᵃ ￼ẙ▄ק ḙ ҃ ιᶎệֹ҃ Ḅ￼ᾦ‛ ἅҪ

ṸῺ ҎᾺ￼֫Ḓ‰ љ ╜ẑΆ│ ᶼᶈὸ ⱶљט₠ ᵘ‴￼ῳוּ ‘іᴧὤӐּז

张鹏

ѧṟᶽḙּוᵘ ḙḙ  Email: zhangp35@mail.sysu.edu.cn

Large-scale Development of Novel Nuclear Markers 
for Phylogenomics of Vertebrates and Beetles

Resolving difficult nodes for any part of the tree of life often requires analyzing a large number of 

markers. Lacking of molecular markers that are workable for the groups of interest is often a bottleneck 

in phylogenetic research. During the past five years, we developed a series of data mining strategy to 

search for genomic loci that are suitable for marker development. These strategies are workable for 

animal groups with substantial genome data (such as vertebrates) or animal groups with less genome 

data available (such as beetles). We also used nested PCR strategy to increase the amplification of 

nuclear markers from 50% to 90%. Based on these methods, we successfully developed 102 nuclear 
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protein-coding markers that can be universally used across vertebrates (success > 95%), 95 nuclear 

protein-coding markers that can be universally used across beetles (success > 90%), and 96 intronic 

markers that can be universally used
GV vV Hyxcryom V> tVVah a Vj 0  T LVah axVj 0r5 VQ GV vV aT T T aT xmTcaxiy Homcryom V> tVVah a Vj 0 5 VQ
GV vV aT T T aT xomcrHiy Homcryom V> tVVah a Vj 0e5 VQ
GV vV aT T T aT xomcrHiy Homcryom
V> tVVah a hj 0s5 VQ GV vV aT T T aT xmTcaxiy Hyxcryom
V> tVVah axVj me5 VQ GV vV aT T T aT xmycioiy Homcryom V> tVVah a Vj 0r5 VQ
GV vV aT T T aT xomcrHiy Homcryom V> tVVah a Vj 0a5 VQ
GV vV aT T T aT xxycmxiy Homcryom
V> tVVah a ij 0l5 VQ
GV vV aT T T aT xomcrHiy Homcryom V> tVVah a Vj 0s5 VQ GV vV aT T T aT xmycioiy Homcryom V> tVVah a Vj meo e

b

l

ive%ae

vl
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基因型-表型映射关系的进化规律初探

ẉ‎ιᶢᵼ ḙ ֫Ḓ
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跳虫的整合分类思考

εẵṔ ζẍ┌֫ṵ҈ԅќּף￼ᴿ ᶫιῗѕᶽᶆעוּ ⱶεט ζѳ ҽ

і ֫ Ѯ Ә ҈ᶹ ẻỗ⸗ềιḅӌ ↄẑ ᴭᵸ ιӇҠῶỄᶺⱶ ἆ ‖ѭӠḟι

ẻỗі Ҩ֫ת ᶺᾭὯ‎◊￼ᾯᵀ֫ ộ ѭ ֫ ώӗ҃ӝַιᵃῊѼғּ҃וјṈḫ ᾛӐ

ιḅש ￼ⱶ ₦Ổ ᾭὯ‎◊ ᶚᴣ֫‘Ά│ ⱶ ֝‰ḧףּ ┌ⱶ εseparately evolving 

metapopulation lineage,de Queiroz, 2007ζ₦Ổѭ֫ ḫ ώӗ҃ᴵᾛӐớ￼ת ᶢ ᵀ҈ ￼

֫ ᾭὯѮ ‎ ҈ẻỗḙ ⁄ᶢᵼ ӌᶢᵼ ỗוּ / ᶊת ᶟψѭ҃ Ӡᴵ ￼ ⱶ ᴅӺι

ḧףּ ӫᵇ҈֫צּ ᴅӺӠḟᶊԒḳἍῶ￼ᾭὯ ᶚᴣ֫‘Ά│ Ḿ҈ԏӌ￼֫ ᾭὯ ιẻỗḙҠ

ὂṝ῭ᶺ￼Ὰ⸗ềҨ◑ ẻỗṮầ￼ᴧאι֫Ḓ֫ ᵀ ￼֫‘ ѭצּ │ ABGD │ᶚ₩ק

PTP ᴣᶺᶢᵼ Ᾱ│ BPPι ᶊת Ӫ 100 ԇ

张峰

ᴇҖ֔ўᶽḙ

Springtails (Collembola), one of the three major soil animals (nematodes, acariformes, collembolans), 

are widely distributed in all kinds of terrestrial ecosystems. Traditional taxonomy of Collembola 

replies on external morphological characters, such as pigmentation, chaetotaxy, mouth parts 

etc. However, many species or complexes are difficult to discriminate because of their stasis in 

morphology. Multisource integrative taxonomy provides powerful tools for collembolan taxonomy 

although there are some practical problems in available species concepts, selection of data 

disciplines and analytical methods, and delimitation criteria. Unified species concept (separately 

evolving metapopulation lineage, de Queiroz, 2007) provides theoretical groundwork for operational 

taxonomical practices. Taxonomical data for Collembola is easier to obtain from morphology, nuclear 

DNA, mitochondrial DNA, ecology/geography etc. To recognize the reliable collembolan species, 

operational taxonomical units should be congruent a

ts

s
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5000 species vs. 5000 genes: Tree of Life from root 
to tips

Molecular phylogenomics has seen significant progressover the past few years. Genome-wide DNA 

sequences have been employed in reconstruction of Tree of Lives for major taxon groups, e.g., 

insects, plants, fishes. In particular, a robust phylogeny has been built for Insecta, the most diverse 

eukaryotes, using a set of 1,478 single-copy orthologous genes obtained from full transcriptomesfor 

144 arthropods. Much larger transcriptomic datasetsare being coordinated in reconstructing 

phylogenies forsub-lineages of insects. At the same time,other large data sources from anchored 

enrichment or ultraconservative element approaches will fill in gaps where fresh RNA materials are not 

available. These vast amounts of genomic data will solidify the backbone phylogeny for major insect 

lineages. However, the c
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基于多物种隔离移民模型的基因流检测方法

ἅҪấ ҃ᶢ҈‖ᶽӆⱡΆ│￼ּ҈זӂ ᶢᵼ ᾭὯѧⱶ ε ӌζ ↓ꞌ￼Ά│ Ӭ ⱶ ‴

Ṱ ιѣѦ ⱶ ѧḕᶈ ↓ιӇљᶹ ῂᶢᵼҐ╙ זּ → נּ־ ιẊ ᾭӪ ֫

ḫאӆⱡ֩ᾭ￼ Ά│אᶈᴵּ֫҈ז‘⅛Ѧӈ♇іῶѣ‍ἆ ѕ‍ẑ֯￼ᾭὯιẊӹ Ḿ ￼

ᶢᵼ╙ Ά│ᴵ ֫‘ієѦӈ♇￼ᾭὯιᵼ℅ᴵּ֫҈ז‘ᶢᵼ ᾭὯῗᵋḕᶈᶢᵼ╙ӡỤ

ᶢᵼ‴ᵅ ₦ꞌ￼ ιᴵҨ ָᶢᵼ ѧᴧּוᶢᵼ╙￼ӈ♇ᵙתᶟ Ḿᶺ ᾭὯ￼  ₩Ὁι

ἅҪ╜ ҃ӆⱡ⅝₅ ￼ ⸗ớ ₩Ὁ ‛Ῐ ιᶹ ￼Ӕּז‖ᶽᶊώ ҃ӂ ￼ ẙᵙ₅ ᾦו￼

ῳᵅιἅҪּז Ά│֫‘҃ Ѧ‛ ᾭὯι֫‘ ‛Ῐ ιѣѦ ⱶ ḕᶈᴅᵇ￼ᶢᵼ╙ιẶẙᶽ

ѭ 0.02 ѦѦӌ / Ҧ

朱天琪

We develop a maximum likelihood (ML) method for estimating migration rates between species using 

genomic sequence data. A species tree is used to accommodate the phylogenetic relationships among 

three species, allowing for migration between the two sister species, while the third species is used 

as an out-group.A Markov chain characterization of the genealogical process of coalescence and 

migration is used to integrate out the migration histories at each locus analytically,whereas Gaussian 

quadrature is used to integrate over the coalescent times on each genealogical tree numerically. 

This is an extension of our early implementation of the symmetrical isolation-with-migration model 

for three species to accommodate arbitrary loci with two or three sequences per locus and to allow 

asymmetrical migration rates. Our implementation can accommodate tens of thousands of loci, 

making it feasible to analyze genome-scale data sets to test for gene flow. We calculate the posterior 

probabilities of gene trees at individual loci to identify genomic regions that are likely to have been 

transferred between species due to gene flow. We conduct a simulation study to examine the 

statistical properties of the likelihood ratio test for gene flow between the two in-group species and of 

the ML estimates of model parameters such as the migration rate. Inclusion of data from a third out-

group species is found to increase dramatically the power of the test and the precision of parameter 

estimation. We compiled and analyzed several genomic data sets from the Drosophila fruit flies. Our 

analyses suggest no migration from D. melanogaster to D.simulans, and a significant amount of gene 

flow from D. simulans to D. melanogaster, at the rate of ~0.02 migrant individuals per generation. 

Maximum likelihood implementation of an isolation-
with-migration model  for testing gene flow
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纤毛类原生动物系统发育基因组学研究

ↄ ᴝּטוⱶε ↄ ζԏῶѨḹ￼ⱶ ᶺ‾ớι ↄ ὐ҃ץ 2 ҍ 11 57 300 ιῶ

8000 ᶺѦẻỗὼ ιⱡ ế℅ ￼ ᴧ ԋ Әⱡḕᶈ ᶺ҅ ᶢᵼ ╜ẑἩ ￼

ᴧṝιἅҪḾ 10 ᴭ 2 ᵙ 14 ↄ ↄ ҃ᶢᵼ / ẹ ╜ẑιᶢ҈ Ҏ

ᾭὯᶈ ḙ↨Ẉіή ҃ḜҪ￼ ᴧ  

The ciliated protozoa (ciliates) possess abundant diversity, the Phylum Ciliophora are now divided 

into two major subphyla, including 11 classes, 57 orders and 300 families, more than 8,000 species. 

And yet there are ambiguous phylogenetic relationships of these taxon which are not well supported 

by both molecules and morphology. With the development of the genome sequencing techniques, we 

sequenced genomes/transcriptomes of 10 representatives of hymenostomes, 2 representatives of 

scuticociliates and 14 representatives of peritrichs, and then discussed the phylogenetic relationships 

within them based on these omic data. 

Phylogenomics of ciliates

熊杰 姜传奇 杨文涛 缪炜 

ѧᶂ ḙ ⱶוּוּ↨ Ἅ
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食肉目犬型超科和灵长目疣猴亚科分子系统学研究

Ҩᵴ Ἶ - ₪ᾸṟתѭѧỌ￼ѧᶂ ᴇ ᵼԎ⸗℮￼ᶊẻᶊ Ҩᴣᶶ ᶺ‾￼ּוᶫἄѭ ⱶוּ

ᶺ‾ớ◗ᴪ ֺ￼ᶾⱡḫ ḯ Ҩ ⱶᶺ‾ớԋוּ ᶟѧ￼ѣѦת ⱶט — ꜙᶚ

(Caniformia) ᵙ♄ ҍ (Colobinae) ѭ ₩ᶚ ιẦṝ֫Ḓ ᴧ јᾸᴧṝ

ᵙḢᵱῶᾦι ֫ ꞌ￼ ҽ‰ ι Ḿ ѣѦ ￼јᵃ֫ Ӻѧ ῼ҅ јҶιᶵᴩԋ├￼

ᴧ Ầṝ ι ‛ ℓᾂ ҃ ꜙᶚ ⱶ ẻἄᵙ◗קᴗᴷιѭ Ҏ ῼ҅

јҶιᶵᴩԋ├￼ ᴧ ώӗ҃ ӡỤιẊѭ ѣѦ ￼ Ẕớ ק ҽ ֺ ḧ

ᶢ

于 黎 

҉ᴇᶽḙ / Ԋấ҉ᴇּוⱶ ◊ӠἴљַּזᶂḲ ♇ḫ ḯ
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The Promise and Limitation of Plant Phylogenomics

Abstract:

Phylogenomics based on chloroplast genomes and nuclear genes has shown great achievements 

in plant phylogenetic research in recent years. However, there are some errors/bias in plant 

phylogenomic reconstruction causing the poor fi
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Genetic diversity and molecular evolution of Potato 
Virus Y in China

Potato virus Y (PVY) is one of the most destructive pathogens constraining sustainable development 

of potato industry. 
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基于基因组学方法研究鱼类适应辐射

Ẕ ṃῗὝּע҈יᶫᴪק  ỗוּא֧ Ὴι• ⱶᾟוּ ồ℅יּ ◗ᴪғּוᶺ ᶺ‾ ᴿ

Ẕ҈꜠⸗ּוỗӈ￼ⱶ ἆ ӌ￼ ψṀ јᵃּוỗӈⱶ ἆ ӌ ￼ ầ ᵙק ӆּוỗӈⱶ

￼ ᵃ ἆק ӌ ￼Ẉ ￼ⱶᶺ‾ớוּוψῗғּק ΆẪ ṓ ⱡּףѧјѷ Ẕ ṃ￼ӕḒι

Ӈ Ẕ ṃҝᴧּוᶈ•Ҏ⸗ḧ￼ּוⱶ ѧ ᵼѭ Ẕ ṃ￼ᴧּוιјҝ  ỗוּ ћ Ẕ￼

ҽᶢ ιᴏּוⱶ Ḿּוỗ  Ὴ ᶊғּוᴵ ҽ￼ ᶚᾡᴪᴣ ҽֳᾺҡ љעᶫ ҊӐּזҨ

 ỗוּזַּ Ẕ ṃᴧּ҈ו ῳѨḹ￼ ⱶ￼ᶺѦט₠ ѧιḅ ֽ ι‖

ᶽ￼Ѩḹ҃ ⱶ ￼ᶺ‾ớ ᵼ℅ι Ẕ ṃᴧּו￼ ҽᶢ ῗ ♇♬￼ⱶḙוּק

ѳ  ἵᵓῈᶈ ᵀṰῶ ᵙ Қ￼ѦҚ Ở ҈זּׁ Ẕ ṃ ҽᶢ ￼ᶢᵼ

ḙΆ│

Adaptive radiation refers to the process that certain organismal linage has exhibited an exceptional 

extent of adaptive diversification into a variety of ecological niches when environmental changes result 

in ecological opportunity, with such divergence often occurring extremely rapidly. Adaptive radiation 

generates both disparities – divergent evold aT T T aT xHacTcymor V> tVVah a Vjaah a Vj 0e5 VQ
GV vV aT T T aT amocihTa oohcymor V>xtVVah a Vj 0 5 VQ GV vV aT T T aT xxxcxxTa oohcymor V> tVVah a Vj 0d5 VQ GV vV aT T T aT xHHTcymor V> tVVah a tVVah a Vj 0v5 VQ
GV vV aT T T aT xyocraTa oohcymor V>otVVah a Vj 0e5 VQ GV vV aT T T aT xhTcHyTa oohcymor
V> tVVah a Vj 0s5 VQ GV vV aT T T aT aHicooTa oohcymor V> tVVah a Vj 0v5 VQ
GV vV aT T T aT oricThTa oymcymor V> tVVah a Vj 0v5 VQ GV vV aT T T aT xHHcmoTa oohcymor
V>otVVah a Vj 0v5 VQ
GV vV aT T T aT yoxchiTa oymcymor V> tVVah a Vj 0v5 VQ
GV vV aT T T aT iycaxTa oohcymor V>  tVVah a Vj 0e5 VQ GV vV aT T T aT xhTcHyTa oohcymor
V> tVVah a Vj 0v5 VQ
GV vV aT T T aT xTTcyyTa oohcymor V> tVVah a Vj 0t5 VQ
GV vV aT T T aT aHxcyiTa oohcymor V> tVVah a Vj 0g5 VQ GV vV aT T T aT xhhcyTTa oohcymor V>otVVah a Vj 0e5 VQ GV vV aT T T aT ooxchiTa oymcymor V> tVVah a Vj 0d5 VQVj 0d aT T T aTT xxxcxxTa oohcymor V>otVVah a Vj 0e5 VQ GV vV aT T T aT xhhcyTTa oohcymor V>otVVah a Vj 0e5 VQVj 0d aT T T aTT xTTcyyTa oohcymor V> tVVah a Vj 0v5 VQ
GV vV aT T T aT xhTcHyTa oohcymor
V> tRx h a Vj 0i5 VQ GV vV aT T T aT aaachoTa oohcymor
V>otVVah a Vj 0d5 VQ GV vV aT T T aT yoxchiTa oymcymor V> tVVah a Vj 0i5 VQVj 0d aT T T aTT xarciaTa oohcymor
V> tVVah a Vj 0e5 VQ GV vV aT T T a/ xaTcaiTa oohcymor V>h aVah a Vj 0v5 VQ
GV vV aT T T aT xHHTcymor V> tVVah a""pVah a Vj 0v5 VQ
GV vV aT T T aT xohchhTa oohcymor V> tVVah a Vj 0e5 VQ GV vV aT T T aT xhTcHyTa oohcymor
V>mtVVah a Vj 0n5 VQVj 0d aT T T aTT aHicooTa oohcymor V> aTVah a Vj 0t5 VQ
GV vV aT T T aT oricThTa oymcymor V>mtVVah a Vj 0e5 VQ GV vV aT T T aT xHHcmoTa oohcymor
V> tVV a VjVj 0s5 VQ GV vV aT T T aT yoxchiTa oymcymor V>5 VVah a Vj 0v5 VQ
GV vV aT T T aT iycaxTa oohcymor V> mtVVah a Vj 0e5 VQ GV vV aT T T aT xhTcHyTa oohcymor
V>mtVVah a Vj 0v5 VQ
GV vV aT T T aT mxrcxiTa oymcymor V> tVVah a Vj 0v5 VQ
GV vV aT T T aT xHHcmoTa oohcymor
V> tVVah a Vj 0e5 VQ GV vV aT T T aT aHxcyiTa oohcymor V>mtVVah a Vj 0v5 VQVj 0d aT T T aT xHacTcymor V> tVVah a tVVah a Vj 0v5 VQ
GV vV aT T T aT xHrcimTa oohcymor V> tVVah a Vj 0d5 VQ GV vV aT T T aT aaachoTa oohcymor
V>ah Vah a Vj 0v5 VQ
GV vV aT T T aT xyhciHTa oohcymor V>mtVVah a Vj 0e5 VQVj 0d aT T T aTT xxxcxxTa oohcymor V>mtVVah a Vj 0o5 VQ GV vV aT T T aT xHHcmoTa oohcymor
V> tVVah a Vj 0p5 VQVj 0d aT T T aTT yoxchiTa oymcymor V>5tVVah a Vj 0a5 VQ
GV vV aT T T aT xTToHTa oohcymor
V>  tVVHh a Vj 0d5 VQ GV vV aT T T aT xhTcHyTa oohcymor
V>ytVVah a Vj 0v5 VQ
GV vV aT T T aw xxHcmTTa oohcymor V>ytVVah a Vj 0v5 VQ
GV vV aT T T aT xxxcxxTa oohcymor V>ytVVah a Vj 0d5 VQ GV vV aT T T aT amocihTa oohcymor V> tVVah a Vj 0v5 VQ
GV vV aT T T aT amrchaTa oohcymor V>ytVV a VjVj 0s5 VQ GV vV aT T T aT xxxcxxTa oohcymor V>ytVVah a Vj 0a5 VQ GV vV aT T T aT yoxoHTa oohcymor
V>  tVVah a Vj 0v5 VQ
GV vV aT T T aT xhTTcymor V> tVVah atVVah a VtVVa5 VQ GV vV aT T T aT xTToHTa oohcymor
V> tVVah a VtVVa5 VQ GV vV aT T T aT aHxcyiTa oohcymor V>tVVah a VtVVa5 VQ GV vV aT T T aT xhhTcymor V> tVVah atVVah a VtVVa5 VQ GV vV aT T T aT ooHcHxTa oymcymor
V>h aVah a VtVVa5 VQ GV vV aT T T aT xxxcxxTa oohcymor V> tVV tVa VtVVa

d aT T T aTT oTmcxiTa oymcymor V>atVVah a VtVVa

d aT T T aTT xhhcyTTa oohcymor V> tVVah a VtVVa

d aT T T aTT yoxchiTa oymcymor V> tVVah a VtVVa

d aT T T aTT xhTcHyTa oohcymor
V>xtVVah a VtVVa

d aT T T aTT xarciaTa oohcymor
V>xtVVah a VtVVa

d aT T T aTT xxxTcymor V> tVVah aotVVah a VtVVad aT T T aTT ooHTcymor V> tVVah a tVVah a VtVVad aT T T aTT xhhcyTTa oohcymor V> tVVah a VtVVa d aT T T aTT amoTcymor V> tVVah a tVVah a VtVVa

d aT T T aTT amooHTa oohcymor
V>  tVVah a VtVVa

d aT T T aTT xTTTcymor V> tVVah amtVVah a VtVVa

d aT T T aTT xxxcxxTa oohcymor V> tVVah a VtVVa

d aT T T aTT xhTcHyTa oohcymor
V>ytVVah a VtVVad aT T T aTT amocihTa oohcymor V>xtVVah a VtVVa

d aT T T aTT yoxoHTa oohcymor
V>  tVVah a VtVVa

d aT T T aTT yoxchiTa oymcymor V>xtVVah a VtVVa

d aT T T aTT xxxTcymor V> tVVah a tVVah a VtVVa

d aT T T aTT ooHcHxTa oymcymor
V>otVVah a VtVVad aT T T aTT xHrcimTa oohcymor V> tVVah a VtVVad aT T T aTT xxxcxxTa oohcymor V>mtVVah a VtVVa

d aT T T aTT yTicyHTa oymcymor V>mtVVah a VtVVad aT T T aTT xhTTcymor V> tVVah a tVVah a VtVVa

d aT T T aTT amoTcymor V> tVVah amtVVah a VtVVa

d aT T T aTT xHHcmoTa oohcymor
V>mtVVah a VtVVa

d aT T T aTT iycaxTa oohcymor V>  tVVah a VtVVad aT T T aTT ooHTcymor V> tVVah aytVVah a VtVVa

d aT T T aTT xHrcimTa oohcymor V>tVVah a xtVVa

d aT T T aTT xhToHTa oohcymor
V>  tVVah a xtVVa d aT T T aTT ooHcHxTa oymcymor
V>atVVatVa xtVVad aT T T aTT xTToHTa oohcymor
V>  tVVah a xtVVa

d aT T T aTT myHcHoTa oymcymor
V>atVVah a xtVVa

d aT T T aTT aHxcyiTa oohcymor V> a Vah a xtVVad aT T T aTv xaTcaiTa oohcymor V>atRxah a xtVVad aT T T aTT xohchhTa oohcymor V>atVVah a xtVVad aT T T aTT xxxcxxTa oohcymor V>xtVVah a xtVVad aT T T aTT xxxcxxTa oohcymor V>xtVVatVa xtVVad aT T T aTT xTToHTa oohcymor
V>  tVVah a xtVVa d aT T T aTT xHrcimTa oohcymor V>xtVVah a xtVVad aT T T aTT xhToHTa oohcymor
V> xtVVah a xtVVa

d aT T T aTT mmmcmhTa oymcymor
V> tVVah a xtVVa

d aT T T aTT xHHcmoTa oohcymor
V> tVVah a xtVVad aT T T aTT xTToHTa oohcymor
V>  tVVah a xtVVa d aT T T aTT yoxoHTa oohcymor
V>  tRxxj a xtVVad aT T T aTT amroHTa oohcymor
V> otVVah a xtVVad aT T T aTT iycaxTa oohcymor V>  tVVah a xtVVad aT T T aTT amocihTa oohcymor V>otVVmh a xtVVad aT T T aTT yoxoHTa oohcymor
V>  tVVah a xtVVa d aT T T aTT xrocaoTa oHxcymor V>otVVatVa xtVVad aT T T aTT xxxcxxTa oohcymor V> tVVah a xtVVad aT T T aTT xxxcxxTa oohcymor V> tVVah a xtVVa

d aT T T aTT xohoHTa oohcymor
V> mh Vah a xtVVa

d aT T T aTT amocihTa oohcymor V>ah Vah a xtVVa

d aT T T aTT xhToHTa oohcymor
V> mtVVah a xtVVad aT T T aTT amocihTa oohcymor V>atVVah a xtVVa

d aT T T aTT omocoxTa oymcymor V>mtRxah a xtVVad aT T T aTT xhToHTa oohcymor
V> mtVVah a xtVVad aT T T aTT aaachoTa oohcymor
V> tRxah a xtVVad aT T T aTT xxxcxxTa oohcymor V> tVVah a xtVVa

d aT T T aTT xhToHTa oohcymor
V> tVVah a xtVVg

d aT T T aTT xHHTcymor V> tVVah aatVVah a xtVVa

d aT T T aTT xHHoHTa oohcymor
V>  tVVatVa xtVVg

d aT T T aTT xxxTcymor V> tVVah a tVVah a xtVVa

d aT T T aT, xaTcaiTa oohcymor V>xtVVah a  tVVa

d aT T T aTT amocihTa oohcymor V>xtVVah a xtVVa

d aT T T aTT xxxcxxTa oohcymor V>xtVVah a  tVVad aT T T aTT mmmcmhTa oymcymor
V>xVjaah a  tVVa

d aT T T aTT xhhcyTTa oohcymor V> tRxmh a xtVVa

d aT T T aTT iycaxTa oohcymor V> otVVah a xtVVad aT T T aTT aaachoTa oohcymor
V> tVVah a xtVVa

d aT T T aTT xhTTcymor V> tVVah aotVVah a  tVVad aT T T aTT xhTTcymor V> tVVah a tVVah a xtVVa

d aT T T aTT xhhTcymor V> tVVah a"tVVah a xtVVa

d aT T T aTT xHHTcymor V> tVVah amtVVah a xtVVad aT T T aTT amrTcymor V> tVVah a tVVah a xtVVad aT T T aTT xhTTcymor V> tVVah a tVVah a xtVVad aT T T aTT xhTTcymor V> tVVah atVVah a xtVVa ah a xtVVa

d aT T T aTT yoxoHTa oohcymor
V> atVVah a xtVVad aT T T aTT xhToHTa oohcymor
V> atVVah a xtVVa

d aT T T aTT mmmcmhTa oymcymor
V>xtVVah a xtVVa

ah a xtVVa

d aT T T aTT xHHTcymor V> tVVah aotVVah a xtVVa

d aT T T aTT xHrcimTa oohcymor V> tVVah a  tVVad aT T T aTT mmmcmhTa oymcymor
V>mtVVah a xtVVa

d aT T T aTT xTToHTa oohcymor
V> mVjaah a xtVVa

d aT T T aTT omocoxTa oymcymor V>ytVVah a xtVVa

d aT T T aTT xohTcymor V> tVVah a tVV h a xtVVa ah a xtVVa

d aT T T aTT xhToHTa oohcymor
V> atVVah a xtVVa

d aT T T aTT amrTcymor V> tVVah aatVVah a xtVVa

d aT T T aTT xhhTcymor V> tVVah axtVVah a xtVVa

d aT T T aTT xhTTcymor V> tVVah axtVVah a xtVVaah a  tVVad aT T T aTT xHrTcymor V> tVVah axtVVah a xtVVa d aT T T aTT iycTcymor V> tVVah a tRxah a xtVVad aT T T aTT aHxTcymor V> tVVah aoj 0ah a xtVVa5 VQ GV vV aT T T aT amroHTa oohcymor
V>  h Vah a xtVVa

ah a  tVVa

d aT T T aTT xhToHTa oohcymor
V> ah Vah a  tVVad aT T T aTT xHHTcymor V> tVVah amtVVah a xtVVad aT T T aTT amoTcymor V> tVVah aah Vah a xtVVa

d aT T T aTT xTToHTa oohcymor
V> mtVVrh a xtVVa

d aT T T aTT xhTTcymor V> tVVah amtVVah a xtVVa atVa xtVVa

d aT T T aTT amocihTa oohcymor V>ytVVah a xtVVad aT T T aTT xHHcmoTa oohcymor
V>atVVah a xtVaaah a xtVaad aT T T aTT xhToHTa oohcymor
V> atVV h a xtVaad aT T T aT. xaToHTa oohcymor
V> xtVVah a xtVaad aT T T aTT xarciaTa oohcymor
V>xtRxah a xtVaad aT T T aTT aaachoTa oohcymor
V>xtVVatVa xtVaarh a xtVaad aT T T aTT xhhcyTTa oohcymor V>otVVaj a xtVaa

d aT T T aTT xHrTcymor V> tVVah amtVVah a xtVaa

d aT T T aTT aaachoTa oohcymor
V>mtVVah a xtVaa

d aT T T aTT xhhTcymor V> tVVah ahtVVah a xtVaa

d aT T T aTT xrocaoTa oHxcymor V>mtVVah a xtVaa

d aT T T aTT aaachoTa oohcymor
V>mtVVah a  tVaa

d aT T T aTT yoxoHTa oohcymor
V> mtVVatVa xtVaa

d aT T T aTT xarTcymor V> tVVah aytVVah a xtVaa d aT T T aTT xhToHTa oohcymor
V> tVVah a atVVad aT T T aTT xhhcyTTa oohcymor V>tVVaj a atVVa d aT T T aTT xHHcmoTa oohcymor
V> tVVah a atVVad aT T T aTT xhToHTa oohcymor
V> atVVaj a atVVad aT T T aTT xTToHTa oohcymor
V> ah Vah a atVVad aT T T aTT xhTootVVaa

d aT T T aTT oriTcyma oohcymor
V>mtVVah a xtVaa

d aTT T T aT xhhcyTTa oymcymor
V>otVVah a xtVaa
ah a xtVaa

d aTT T T aT xhhcyTT oohcymor
V> atVVaj a xtVVad aT T T aTT xohTcymor V> tVVah a tVVatVa otVaa

d aT T T aTT xhhcyTTa oohcymor V>atVVah a otVVa

d aT T T aTT xohTcymor V> tVVah a tRxah a xtVVad aTT T T aT xhhcyTT,oohcymor
V> aj 0ah a otVVa5 VQ GV vV a T T aTT xohTcym oohcQ GV vV aT T T aTotVVad aT T T aTT xohTcymor V> tVVah aatVVaj a xtVVad aTT T T aT xhhcyTT oohcymor
V> ah Vah a xtVVaah a mtVVaah a mtVVad aTT T T aT xhhcyTTa oymcymor
V>otVVah a xtVVa
ah a ytVVad aT T T aTT oriTcyma oymcymor
V>otVVah a xtVVarh a xtVVaah a atVaaah a atVaaah a atVVaah a xtVaaah a xtVVaah a xtVVaah a xtVaaah a tVVaah a xtVVaah a xtVVhah a xtVaaah a xtVaaah a otVVaah a xtVVxtVVQ tVVvV aT T T 0T xxxcxxTa oohQ GV vV aT T T aTotVVa5 VQVtVVvV aT T T 0T xxxcxxTa oymcymor
V>otVVah a otVaa5 VQVtVVvV aT T T aT xhhcyTT oohcymor
V> aj 0ah a otVVa5 VQ tVVvV aT T T 0T xxxcxxTor V> tVVah ahtVVaj a xtVaa5 VQ tVVvV aT T T 0T xxxcxxTa oHxcymor V>ytVVah a otVVa5 VQ tVVvV aT T T aT xhhcyTT oohcymor
V> aj 0ah a omVVa5 VQatVVvV a T T aTT xohTcyma oohQ GV vV aT T T aTxtVahah a xtVVhah a mtVaaah a xtVVhah a xtVVaah a xtVVaah a tVaaah a atVVaah a xtVVaah a xtVVaah a xtVVarh a xtVaarh a xtVaaah a mtVaaah a xtVVaah a mtVVvah a mtVVaah a xtVaaah a mtVaaah a mtVVaah a tVVarh a xtVVaa h  a  t V a a a h  a  t V V aa h  a  a t V V a a h  a  a t V a a a h  a  a t V a a a h  a  a t V a a
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ṞFeiranaῗѧᶂ⸗ῶ￼ѣ ⱶט ιᵼԎ꜠⸗￼⸗ềε ζᴝ ѭΆẪεῂἸḾζ

ẍᴩԋ├  ᾰ ᶊҟ ҃ἅҪᶈṞ￼ấ љⱶ ἄιẻỗ ҽ֫קљⱶ ἄι ￼

ᶊק֫תљᴧṝ ιⱶ ᵃᶟ֫ṵ֫תṵᶚ ҽ ι ҅ᵙṕᶊ ẔḾ ᶚ זѧ￼Ӑּק

Ά ᴨệ￼ ṝ ᴧ 3 Ὰ ιấ 1 ᾺṞιּףḧ҃ᴿⱶ ￼ ἄ ᴧא ᵙᶿ

ᶈ ᶊתῶᶽ ᶀ￼ ᴬ֫ṵתιẊḕᶈ 5 Ѧᶚι῾₅╜ֹⱶ ᶢᵼҐ╙ι ѣѦⱶ ᶈᵃᶟ֫ṵ

Ὴ זַּ◊ ԋ￼⸗ềε᷃ӌ ᷃ ζ ầι љ ԋ￼⸗ềε Ể ζ ᵃ Ṟⱶ

ᶈ ₭ᶽ֖ῼḕᶈᶺѦ Ἅι ￼ ᵙ Ңṟ - ᾟ ᶈ Ҟ 2 єẉᵅẦḊ ồ Ἓắι

‛Ṁ ҃ҤҪẻἄאҞ￼҇₭ὶ ת

ԋ χ Ṟ ֫ ᶊת ֫ṵ⁪ṕ ᶢᵼ╙ Ẕ ק ו ớꜛ ◊ ҅ ᵃᶟ
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江建平，王斌，王杰，胡军华，李成，刘炯宇，谢锋

ѧᶂ ḙ ἄ ⱶוּ Ἅιἄ  610041

隆肛蛙属（Feirana）物种及种群分化研究
（Amphibia: Anura: Dicroglossidae）

Species and population differentiation in the genus 
Feirana

(Amphibia: Anura: Dicroglossidae)

The genus Feirana is endemic to China and has been widely followed with interests since their 

anal bulged and reproduction without amplexusbehavior. Here we introduce our work on genus 

establishment and species composition of Feirana, morphological and genetic differentiations and 

population composition, linages differentiation of each species, geographical distribution patterns 

and their genetic flowwithin sympatric region, inter-specific competition and local adaptation shaping 

the phenetic evolution of characters. Three new species were discovered and one new genus was 

established. Feiranaquadranus and F. taihangnicaoccupy a large range as the overlapped region, with 

five types of the pattern, within their geographical distribution, and gene flow was not testified between 

the two species while characters e.g. the head length and head wide with resourc
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divergent but those related to visual abilitytrend to convergent. Multi refugiaexisted for themduring the 

last glacialmaximum, populationsof F. quadranusthat originated in the Daba Mountains colonized the 

Main Qinling Mountains after the LGM, recent sharp expansion of theMicang–Western Qinling and 

Main Qinling lineages probably contribute to their present-day secondary contact.

Key words: Feirana, Taxonomy, Phylogeography, Distribution pattern, Gene flow, Adaptation 

evolution, Functional trait, Resource completion, Sympatry
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Pathogen genomics and evolution

Infectious diseases are of the most pivotal concerns to the public health, as there are about 15 million 

of people died from them in each year. The emergence and re-emergence of pathogens, such as 

influenza virus, MERS-corona virus, Ebola viruses, yellow fever virus, have occasionally caused 

outbreaks worldwide in recent years and thus led to great losses. Owing to the development of 

sequencing techniques, applying the views of genomics to dissect genetic diversity and evolutionary 

dynamics of pathogens are becoming the mainstream. In this talk, I will present applications of using 

pathogen genomics and bioinformatics to address the issues of origin, transmission and evolution of 

pathogens. Origin and transmission of H7N9 influenza virus. The H7N9 avian influenza virus is 

a kind of segmented RNA viruses with eight distinct genes, and genetic reassortment is one of the 

key features. Applying phylogenetics and coalescence analyses, we discerned that the origination of 

H7N9 influenza virus was from at least four different lineages of influenza viruses; and during rapid 

transmission, its genetic diversity increased dramatically through the exchange of internal genes with 

poultry H9N2 influenza viruses. This mechanism is different from H1N1 and H5N1 influenza viruses.

Di Liu

Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
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MrBayes的 GPU优化算法进展

MrBaye ῗῳ╙ ￼ᶢ҈ ᴹᾹὸᾸ￼ ᴧּוḙ ҭѳ Ḝ￼⁄Ọῗᵄѭ Metropolis-coupled 

Markov chain Monte Carlo (MC)
3
) ￼ │ ḜᴵҨ ⱶ Ṱ ￼ DNA ẑ֯ὸᾸⱶ ԋק◗￼ ‴

Ӈῗι ￼ῗι(MC)
3
) │￼ ẙ Ẃỹι⸗ָῗᶈᶢᵼ╜ẑ ԄᶽᾭὯῊҦᵅ MrBayes ￼

ẙ ј ◑ ￼ⱶḙḲוּ

ᶈ ѦἵᵓѧιἅҪṄҟ ᶈӔּז GPU ז MrBayes Ά ᴨệ￼ Ҏ ṝᵙῳᾺ￼ṪӐừ֙

ṪӐ ℓ҈ 2011 ẉ (Bioinformatics) ᶈ 2013 ẉᴧṵ￼ⱱ ѧιᴨệ҃ 170 Ӥ￼ז 2015 ẉι

ᵇ ︢ ᶟ ι ҃ Ḿ ︢ ᾭὯ￼Ҹק │ ׁι⃰ᶈḢᵱ Ḿ MrBayes3.2 ￼ GPU Ҹ

 ⱱק

ҭї ᶊᶍχhttps://sourceforge.net/projects/mrbayes-gpu

MrBayes, using Metropolis-coupled Markov chain Monte Carlo (MCMCMC or (MC)
3
), is a popular 

software package for Bayesian phylogenetic inference, which uses an iterative approach to derive an 

evolutionary tree for a collection of species whose DNA sequences are known. The (MC)
3
 Bayesian 

algorithm and its improved and parallel versions are now not fast enough for biologists to analyze 

massive real-world DNA data. Recently, graphics processor unit (GPU) has shown its power as a 

coprocessor (or rather, an accelerator) in many fields. 

In this report, a GPU based MrBayes is introduced, its first version is released in 2011(Bioinformatics). 

In 2013 (MBE), the speedup for DNA improved to up 170. In 2015 (MBE), a special version for protein 

data is released. Now, some new optimized algorithms are doing for next release version.

Download: https://sourceforge.net/projects/mrbayes-gpu

The advance of GPU based algorithms for MrBayes

刘晓光

ᴇẦᶽḙ
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ε Ở ζῗḢԅᴪỗ ῍ ѧԏῶԋ ᶊӈᴣּוỗו ￼ ιԏῶ ẙᶺ‾

￼ק Ẕớ⸗ềᴣ꜠⸗￼ᶊ֫תṵ⁪ṕιẊԏῶ ḧ￼ּו ẔּזҮӪ ẉ‎ιḾҍ╖ẍ Ѡҍ

︢ מּ ῍ ҃ᶽ ֫ Ӣ ι 500 ӎѦⱶ ιấ 2 Ὰ

3 Ὰҍ ιᴧא 20 ᾺṞ 185 Ὰ ᶈ℅ᶢ іι ᵀẻỗ ֫Ḓ ק ᶺΆ ᾭὯιḾ

ᴧ Ҩᴣ ҍ ￼ ᴧ ҃ ιִℓή ҃Ҩїԋ҈ ◗

Άק ￼ Ҩ

Ҩ

үҨ

זּ
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杂交、生态选择和青藏高原适应性起源的进化遗传学: 高
山松同倍性杂交物种形成研究进展

Hybridization, ecological selection, and the 
adaptation to Tibetan Plateau: what we learned from 

the homoploid hybrid speciation studies of Pinus 
densata

Abstract: Genetic exchange (hybridization, lateral gene transfer and symbiosis) has been highlighted 

the main driving forces for generating innovation and genomic complexity, and the important process 

shaping biodiversity. Evidences of interspecific hybridization are accumulated in almost all pro-/

eukaryotic lineages, including human and Neandertal, mice, butterflies, Darwin finches, cichlids 

mosquito and most of plant taxa. Reticulate evolution (Web of Life), process incorporating genetic 

exchange and conflict with traditional Tree of Life, has already been used to approximately depict the 

formation and evolution of biodiversity. Evolutionary processes and genetic components underpinning 

the genetic exchange among diverged lineages remain unclear, especially for cases featured with 

long divergence history, broad geographic range and complex ecological shift. In our study, we used 

Pinus densata( ṟ— ), an evidenced homoploid hybrid pine tree living across the high mountains of 

southeast of Tibetan Plateau, and its two putative parental pines, P. yunnanensis ( ҉ᴇ—ιfrom Yun-

Gui Plateau) and P. tabuliformis ( ≥ —ιfrom the northern China) as research system. We tackled 

questions: (1) population genetic divergence of the pine species complex; (2) fitness of the hybrid 

lineage and its isolation with the parental; (3) genetic and ecological components of the origin of unique 

adaptation to Tibetant Plateau in the hybrid lineage. We found: (1) the ancient hybrid zone may be in 

the east edge of the southeast part of Tibetan Plateau; (2) the hybrid lineage experienced extensive 

introgression from both the parental pines and runs of genetic bottleneck events in its colonization of 

the high mountains of Tibetan Plateau;(3) the formation (speciation) of the 
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Kin–bonds of bachelor males contributes to the 
evolution of primates multilevel society

In contrast to most mammalian social systems, a small number of primates, including early humans, 

live in multilevel societies (MLS) in which multiple family units co-exist to forming breeding band of 

several hundred of individuals and an associated all-male bands (AMB). Although primate MLS has 

importance for the understanding the origin of human sociality, previous knowledge mainly focused on 

the African Papionins, and revealed that MLS evolved from internal fissioning process from large multi-

male/multi-female group. Based on a combination of social network analysis, satellite telemetry, and 

genetic investigation, we estimated the dynamic of interactions between bachelor males to restructure 

their affiliation patterns, cooperative and tolerance behavior to form and maintain a larger AMB in 

golden snub-nosed monkeys (Rhinopithecus roxellana). The results show bachelor males forming 

stronger alliance when they approaching to breeding females, using a novel HPMT mathematic 

model, we demonstrate that the kinship was the most important factor facilitating alliance formation 

among AMB, followed by age and dominance rank. We suggest that an ‘arms race’ between 

breeding males collective defense against the attempted usurpation of bachelor males, and bachelor 

males aggregative offense for reproductive opportunities selected for larger groups on both sides. 

This provides further support for the R. roxellana MLS having evolved from a fusion of a network of 

small, isolated family groups in an ancestral Asian colobine, as well as implicates understanding of 

the human social evolution, because male-male affiliations are trademarks of small- and large-scale 

human societies.

Keyword: all-male group; multilevel society; social network analysis; kinship; fusion hypothesis; 

Cliquishness

Funded by the NSFC 31270438 and 31470455, and The National Ke

s
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From genome evolution to virus transmission, intra-host 
variation and infection mode: an EBOV perspective

Abstract: 
The 2013-2016 epidemic of Ebola virus disease (EVD) in Western Africa was unprecedented, with 

28,616 confirmed, probable and suspected cases and 11,310 deaths as of June 10, 2016. The timely 

Next Generation Sequencing (NGS) of plen
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ѧᶂ⸗ῶ￼▀↨ ——ᴂ ṞεSinopotamon Bott, 1967 ζἆẍѲᴂ ṞεSinopotamon s. 

lat.ζῗԅר εPotamidae Ortmann,1896ζⱶ ᶺ‾ớῳѨḹ ᶊ֫תṵῳẍ￼ Ѧ Ḝѭ

ἅҪ▄־ ԓ ỗוּ↨▀ ￼ק‾ⱶᶺוּ ᴗᴷᵙק ỳ￼₩ᶚתώӗֺ҃ ט  ᾰᶢ҈▄Ԅ￼

ԅ֫ṵת‰  ε 75% Ҩі￼Ṱ ᴂ ⱶ ζι ᵀ ӌᵙ⁄ DNA ‰ ιḾᴂ ᶺ‾ớ

￼ᴧּוљ ֺ ט ҃ ιẊṏᴂ ￼֫ ᵙⱶ ḧףּ ҃ή ᴧאιוּאᴂ Ṟ￼

ⱶ ᶺ‾ớ ᴗ҃Ὴ ᴣᾟ ￼ầ ớᴪקψ֫ṵᶈѧ ᶊת￼ᴂ ε֫ᾟ IIζ ᴗ҃῭Ὰќ

ῼε0.7 ︣єẉׁζ￼ז ᶺ‾קι ӞӔᴂ ⱶ ᶺ‾ớ￼ồ ṃ ℓ ᵀ ӌᵙ⁄ DNA

‍ẻ ‰ ấ￼ᴂ ᴣ Ṟ ￼ ᴧּוԋ ώ ιאῶ￼ẍѲᴂ Ṟεᴏ Ԑ￼ᴂ

Ṟζ ꜡Ѳᴂ ṞεSinopotamon s. str.ζᵙ ṞεLongpotamon Shit, Huang & Ng, 2016ζ

ᶎ ᴅ ᵀ 4 ⱶ ḧΆ│Ḿᴂףּ ֫ᾟεץὐᴂ ᴣ 6 Ѧ Ṟζѧԅ 68 ᴂ

֫‘Ῐ χ 50% ￼ⱶ ε35 ζệֹ Ṉ 1 ‍‰ ᵙѣ ҨіּףḧΆ│￼ᾟὙψᶈԎӎ￼ 24 ᴂ

ѧιῂ ӔּזӍ ‰ ε CO I ᶹζἆӍ ḧΆ│֫‘ιӿ┴ᴂףּ εS. davidiζ ᴟᴂ

εS. kwanhsienseζ ᶶԌᴂ εS. fuxingenseζᵙ ᴂ εS. emeienseζԊᵃẻἄ Ѧ εἆ

ⱶ ᶶᵀӌζι ӆ￼ừ֙ ҈ ᴂ εS. yangtsekienseζ ≤ᴇᴂ εS. honanenseζᵙ

ᴂ εS. shensienseζ ιⱡ Ҏⱶ ế℅ѳ ᶈ ớ 1 ᵙ ớּו ḓ ⸗ềіᶎᴵҨ

῎Ῐ֫תψῶọ ᵀ֫Ḓ֫ ẻỗ⸗ề ᶊ֫תṵᵙּו╗ᴷ ᾭὯӡỤ￼ᾯᵀ֫ ḙΆ│Ḿᴂ

￼֫ ᵙⱶ ḧףּ ԅ ֫‘

孙红英 **、纪永坤、周丽君、楚克林、王鹏飞、赵强

εᴇҖṷ ᶽḙּוᵘ ḙḙ ιᴇҖ 210023ζ

华溪蟹属的物种多样性发生与分类界定 *

Diversification of Sinopotamon crabs, taxonomy and 
species delimitation*

* Ἠ ᶂḲ ⱡ ḙᶢ  This work was supported by the National Natural Science י

Foundation to SHYεNSFC No. 31471972ζ.

** Ӑ Corresponding author: sunhongying@njnu.edu.cn

Sun Hongying**, Ji Yongkun, Zhou Lijun, Chu Kelin, Wand Pengfei, Zhao Qiang

(College of Life Sciences, Nanjing Normal University, Nanjing 210023)
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ᶆ ỗוⱶᶺ‾ớᴣԎᶈּט ѧ￼ו ɓῗ ẉ‎ḙ ׁ⌐љ♬♇  ἵᵓҨѠר ᶆּ֔טѭӕι

ҟ ẉ‎ᶈ ᶊתẦṝ ῼҚ ᶆטẽᵠїּ֔ט╗ ⱶᶺ‾ớḅӍט Ὑ ḙ ￼ Ҏ ‛ι

ᵃῊή јᵃӌ ᶆ ỗוּטⱶᶈּ֔ט ѧו Ӑּזι ɒּ֔ט Ӑẽᵠ - ᶆ ⱶᵠẔט - ⱶᶺוּ

‾ớ Ὑᴣו ḫאɓ￼ љ ֺ

吴东辉

ѧᶂ ḙ Ѡרᶊתљ֔ўּוỗ Ἅ

土壤动物多样性维持及其在生态系统中的功能

Soil Animal Biodiversity Assemblage and its Function 
in Ecosystem

Soil animal biodiversity and its function in ecosystem" is a hotspot in soil animal ecology in recent 

years, and scientists pay more and more attention in this field. Soil environmental degradation is a key 

ecological problem in farmland, and it would be harmful to soil animal biodiversity. This research in 

farmland is one of most 
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јӘ ҈ẑ֯ Ά│ι Ḿẑ֯ѧἍῶᴵ ￼א֧ Kmer ￼ ⸗ề￼⅝Ḿᵙ֫‘‎ḫא

ᴧ ￼‗ấ Ά│Ḿ ᴨᶢᵼ Ởӌ⸗ềіῶ꜠ֹ￼ҸמιӇῗ ׁҠ≡ῶ Ѧᶢ҈ kmer ꞌ￼

ᶚι₩ק ֺ҃ Ά│ᴱ Ӕּז NJ ￼ ‴‎ệֹ ᴧ ԋ ֺ҃ Ά│￼Ẕּז

 ᾰӔּזἄⱦ￼ CVTree Ά│ Ḿ ҂טⱶ ấ ҃ ᴧ ‴Ẋ ҃▄Ԅ֫‘ ᵃῊιἅҪή ҃

Ѧᶢ҈ kmer ꞌ￼ ᶚ₩ק Ẋṍ ᶈ₩ᶚѧẬԄӡỤת ѧҐҊӡỤ ￼₦Ổι‎ệֹ Ѧᶢᵼ

ҽӡỤ ק ℓᶭז￼ ῟ᶃק

吴琦

ѧ ⱶἍ ribozyme@ioz.ac.cnט

非序列联配方法在基因组进化中的理论与应用

The theoretical basis and application of sequential 
alignment free method in genome evolution

The sequential-alignment-free method were used to construct phylogenic tree via extracting statistical 

feature of genome sequences and feature alignment approaches. These methods took advantages 

on obtaining over-all feature of the whole genome, but the lack of an undergoing evolutionary model 

limited the application of these methods. In this work, an NJ tree for mammal class were constructed 

with a intensive studied program CVTree. At the same time, an evolutionary model based on kmer 

frequency were made in this work. The concept of mutual information were attempted to introduce to 

obtained an evolutionary insight that the genetic information of the whole genome tends to increasing 

during the life history. 
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Biological data are generated at unprecedentedly exponential rates, posing considerable 

challenges in big data deposition, integration and translation. China has become a powerhouse 

in generating vast quantities of biological data, but is in the embarrassing situation of lacking a 

centralized data center that is committed to opening data in this big data world and to making data 

well-organized and publicly accessible to worldwide scientific communities. The BIG Data Center, 

established at Beijing Institute of Genomics (BIG), Chinese Academy of 
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DNA ‍ẻ 2003 ẉώ֧Ҩ‎εHebert et al. 2003ζιѮ Ӑѭⱶ ָ￼Ά│ᵙἐⅎι ѭ

ῗ Ԑẻỗ֫ ￼ Ӽ ‍ẻ Ἡ ᵙתỔ‖ᶽᶊӞ ҃ҚҪḾԅוּרⱶᶺ‾ớ ￼ẍẙ ▄ẙ

ᵙ ẙ , ׁ DNA ‍ẻ ￼ẔּזṰ ᵇ ק ỗḙ￼ᶺѦוּ ᶟảӄιҡῳִᴅ ￼ⱶ ָ

ḕ ᴧאιֹ╤ԋ₅ ᶹ‎ԄӜ ₅╜  ₅╜ιֹּוỗ ⱶ ⱶ ‗ấιֹⱶ ᶺ‾

ớ￼ ӂ ὼ ᵙ ╜ιԜֹּוⱶᶺ‾ớ Ὑ ֺ￼  ᾰѮ ᵻ DNA ‍ẻ Ά│ᴣ │

￼ ṝιץὐᶢ҈ҚṪΰ ￼ DNA ‍ ָΆ│εZhang et al. 2008aζ ᶢ҈ ᵸḙѽ (Zhang et al. 

2012a) ₩ ᾭḙת (Zhang et al. 2012b) DNA ‍ẻ ￼Ά│ιᴣ ԋ ҭ￼ẦᴧεZhang et al. 

2008b, Zhang et al. 2016), ᵃῊ ᴅᵻ DNA ‍ Ἡ ￼ῳᾺᴧṝιץὐḣ‍ẻ εmetabarcodingζι

eDNA ιᴣ‍ Ἡ ᶈּוⱶᶺ‾ớ Ὑ ֺΆ ￼☺ᶈẔּז

张爱兵

ṷ ᶽḙּוᵘ ḙḙ ι100048

从DNA条形码到生物多样性

From DNA barcoding to biodiversity

DNA barcoding was initially proposed to sever as a tool for species identification basically. However, it 

has largely improved our understanding of global biodiversity. Currently, DNA barcoding has extended 

its application to many research fields, including monitoring of invasive species in the customs 

and quarantine, species identification of traditional Chinese medicine, construction of food web, 

measurement of biodiversity, mechanisms of biodiversity maintaince. We review the main advances of 

DNA barcoding methodology, BP-based species identification approach (Zhang et al 2008), machine-

learning based approach (Zhang et al. 2012a), fuzzy-set based approach (Zhang et al 2012b), and the 

latest program BarcodingR (Zhang et al. 2016), and its potential applications.

Ai-bing ZHANG

College of Life Science, Capital Normal University, 100048, Beijing, CHINA
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҈יּ ιᶈⱶאᴗᴷῂ│Ԝק ֫ ḧѲљ ᴧ ԋ ấῊọ ӔּוּזⱶἍԏῶ￼⸗ề ⱡ ι

ầ◊ᵃẻ҈יּ ⸗ề јᵃℓק ᴝᵼι Ὅјᵃ⸗ềᴵ ғּו‖ѭјᵃ￼ ‛ ῂ ῗ ק ᾟẑ

ḙᴝѲ ∂Ӕּזᵃ◊￼ ᶈ ⱡ ὍӐּזїјᾸᾡ Ḣᵱᵙ֫ầ￼⸗ề ἅᶂ ẉ‎￼

Ῐ ιḅ‛῭ᶺ ⸗ề￼ו ιӔּזᶺ ⸗ề⸗ָῗּוỗḙ ⱶḙ⸗ềᶈוּ ḙѧιѼ ệֹ῭

ῶ Ὸד￼ ‛

周长发

ᴇҖṷ ᶽḙּוᵘ ḙḙ , zhouchangfa@njnu.edu.cn

选择的特征与特征的选择

Choosing and Using the Characters favored by 
Natural Selection

Because the exact evolutionary process of life has disappeared, in species classification, definition 

and phylogeny reconstruction, we had to use the characters the life are having. However, different 

character clusters can produce very different results because of homoplasy and different evolving rates 

of characters. In order to avoid this kind of paradox and weakness, both evolution theory and cladistics 

argued originally to use homological characters, under and through the natural selection, with different 

evolved and improved forms. Some cases of Chinese mayfly research show the multi-dimensional 

characters, especially those ecological and biological characters with some clarified functionary 

interpretation and explanation, may provide powerful and convincing proposal in systematics. 

Changfa ZHOU

College of Life Sciences, Nanjing Normal University    zhouchangfa@njnu.edu.cn


