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[ Xinhua 06/292000 Beijing ] In aspe
the recentcompletionof the first working draft of t
Project i g@reatscientificprojecto i thre scientific
developmenbf life sciences medicineandpharr

milestonein the overall processof the HumanGe
teamworkby scientistsall overthe
the commonheritage of mankind

all human beings Jiangsaid Jiang cor
thankedthe participating Chinesescientistsfor th
make further contributionsto the completion of
researclaswell.
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HGP: The 29 Revolution in Life Science

After giving a brief history of the advances
in life sciencedfrom the "first revolution,”
the discovery of the structure of DNA,

through the the
sequencingdf the humangenome

he asked,"What Is the next revolution In
life science8 0
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AChina has become th
latest contributor to the worldwid

Germany, Japan, UK and USA0

The International Human GenomesSequencingConsortium




Sept. 9, 2014

The 18" anniversary of
BG
(9:09:09, 9/9/99)

BGI was born for
the Chinese Chapter of the HGP



15 Years Ago

I The building had a nice douldhelix
onthe brick facade, but that was the only

Indicationthatthiswas a genomeenter as
opposed to an empty warehouseeally

wondered ifthex coul@et the support to

become an I nternat.i




" With a diploid genome of around §

with no apparent regularities in basq: -

methods in sight for breaking the D ===

smaller pieces that can be amplified and sequence

shall never know the complete base sequence of the human

OENOME. ..cuuunes Perhaps I need to modify this somewhat,
never is 2 dangerous word considering the rapid advances
in modern science. But I can promise vou. it will not be

known for the next 300 vears!"
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HGP I A revolution In life sciences
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We have had it done!

We have had it done together

through the vast international collaboration!
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~ clues to better understand others’ genomes and their medical implica-

- "~ tions. In this sense, a personal genome is not only for one, but also for al

humanity.”

As noted carlier, China appears detemined to become the world’s super-
power In the application of genetic and life science analysis. The Beijing
t Genomics Institute (BGI), which is leading China’s commitment to ge-
L nomic analysis, has already completed the full genomes of fifty animal
and plant species, including silk-worms, pandas, honeybees, rice, soy-
beans, and others—along with morckthan:'I'..;'..,;__.Oﬂ_,;specu:s of bacteria,

Nations are competitive too. China’s Betjing Genomic Institute
B (BGI) has installed 167 of the world’s most powerful genomic sequenc-
ing machines in their Hong Kong and Shenzhen facilities that experts

say will soon exceed the sequencing capacity of the entire United States.
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15 Years Later

Broad Institute

The Genome Center at Washington
University

Wellcome Trust Sanger Institute

Canada's Michael Smith Genome
Sciences Centre

DOE Joint Genome Institute
Yale Center for Genome Analysis

Human Genome Sequencing Centre,
Baylor College of Medicine
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15 Years Later

v B (formerly Beijing Ganomics Institute, 2 spin out of the CAS Beijing Institute
of Genomics) has gone from accounting for around 1 per cent of the world's gene

seguencing capabilities in YO0 to amoast o0 per cent today. BG works with more than

10,000 collaborators from unversibes and industry around the world

BGI

sequencing more genomes than anyone else and bEcoming & | N —
Workinide prosider of genome services. T e

“BGI ... went from accounting for about 1% of

the genomics community’s sequencing capacity

at that time, to [‘more like ‘50%"’ today,...”
George Church, Harvard Universi
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15 Years Later

MOST INNOVATIVE COMPANIES 2013

OUR ANNUAL GUIDE TO THE STATE OF
INNOVATION IN QUR ECONOMY, FEATURING
THE BUSINESSES WHOSE INNOVATIONS ARE
HAVING THE GREATEST IMPACTS ACROSS

THEIR INDUSTRIES AND OUR CULTURE AS A

WHOLE. FOLLOW THE CONVERSATION ON
BY- FAST COMPANY STAFF TWITTER #FCMOSTINNOVATIVE

For advancing both the science and the business of genetic sequencing. Just before
2012 turned into 2013, the Committee on Foreign Investment in the United States
approved the sale of Silicon Valley-based Complete Genomics--a struggling
DNA-sequencing company, one of the first to offer sequencing as a service--to the
model-efficient, Shenzhen-based genetic research institution BGIl. Mathematicians
are just as important as biologists in next-generation sequencing, and BGI has a staff
OPBHLERE AT b of 1,000. Its Million Human, Plant and Animal, and Micro-Ecosystem Genome

P % LSRR AR projects are ongoing.
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15 Years Later

Publications by BGI and its Partners

(Nov. 2008i July 2014)
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Global Top 100

BGI Ranked 87 of Global Top 100 in 2013
10.76 34

BB. Nagoya University, Japan 10.68 33
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The sequence and de novo a
giant panda genome

Ruiaiang Li'2*, Wei Fan'*, Geng Tian**, Hongmei Zhu'®, Lin He*?*, ling

Ruigiang Li"*7, Yingrui I Fuwer
Yuanyuan Ren', Geng Tiz 10 Yar
Dongfang Li"*%, Hongzhi "-‘V"‘;-Egt'
Lars Bolund'-*, Karsten K Mm"'
Complete Resequencing of 40 Genomes Reveals Domestication Events and Genes in en LH
Here we integrate the de nov Silkworm (Bombyx) e a
African genome with the NCI
step toward constructing the Qingyou Xim1 24 Yiran Guo Ze Zhang 124 Dong Li, 13 Zhaoling Xuan, # Zhuo Li** Fangyin Dai! T};:n

~5 Mb of novel sequences m Ym,rizrut Li} DaOJunCheng Rulqlanth ngcalCheng, Tao]lmg CelmeBecquet, TXunXu, Chun !, Jing

in each of these assemblies.

available human DNA sequel
the human genome diversity

Liu, X.mgfuzha WE[FHIL Ymng, Yihong Shen, Lanhang Jef[tey]euseﬂ, I.nesHelJmann, Si
or population specific, asrev .0 5 pino 7h50 ! Han.quu ChangYu Guopelh.a
Yan Zhou,” Hui Llu, Jing Zhao, ChenYe, Zhouhe Du, Guoqlng Pan,

128 Vi

sequences present in patterr Zen,[z,3 Ping Wu,; Chunfeng Li,1 Minhui Pam,1 Jingjing L'L3 Xuyang an,} Dawei Li,3 Juan Wang,3 Huisong

migration paths. Cress-speci Zheng WenWang Xjuqing Zhang,” Songga
genes indicated that the now zevano Zhou, ' Jian Wang” th)ghual Xiang,'§ Jun Wang**§

functional coding regions. We csinaws uas a vunprews
pan-genome would contain ~19-40 Mb of novel sequenoe n

S EN Jlan{un Cao. Sh1pmg Lin,! ng]m He! “I;g;

Aichun Zhao," Haojing Shao,* Wei lian W

Li, HuanmingYan,l_z,3 Cheng Lu,” Rasmus Nielsen ** ffpr:r:
tande

LMan SNOWea tNat the panda gencme Nas a IOWer GIVErgence rate. 1ne assessn
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of novel sequence contributing to the genetic variation of ih(
of using ger
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tion. We also identified more than 2.7 million heterozygous single nucleo
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Ancient human genome sequence of an
extinct Palaeo-Eskimo

Morten Rasmussen'*, Yingrui Li**, Stinus Lindgreen'**, Jakob Skou Pedersen*, Anders Albrechtsen®,
Ida Moltke*, Man Metspalu’, Ene Metspalu Toomas leslld” Ramneek Gupta’, Marcelo Bertalan’,

Hanne Munkholm Kamp'*, Andrew S. Wilsonl

The diploid genome s¢
individual

Jun Wang"**%* Wei Wang‘ 3 Rulqlang Lit*, Ylngru\ Li
Junging Zhang JunLi', Juanbln Zhang Yiran Guu ', Binx
Huiging L\ang Zhenglin Du', Dong L', Yiging Zhao'” + Yuji
Ines Hellmann®, Michael Inouye®, John Pool®, Xin Yi' 7 JlngZ
Guoging Li', Zhentao Yang', Guojie Zhang"”, Bin Yang‘l Ct
Dawei Li', Peixiang Ni', Jue Ruan'”, Qibin Li'”, Hongmei Zhu
Jianguo Zhang', Jia Ye‘, Lin Fang‘, Qin Hao"’, Quan Chen'
Shuang Yang', Fang Chen'”, Li Li', Ke Zhou', Hongkun Zhe
Guohua Yang"l, Zhuo L\", Xiaoli Fengﬂ Karsten Kristiansen
Richard Durbin®, Lars Bolund'"', Xiuging Zhang'*, Songgar

Tracey L. Pierre'
Ludmila P. Osipova®’

Rasmus Nielsen"*,

possible of the
remains. We compare the high-confidence SNPs to those of

Here we present the first diploid genome sequence of an Asian individual. The genome was sequenced to 36-fold average
coverage using massively parallel sequencing technology. We aligned the short reads onto the NCBI human reference
genome to 99.97% coverage, and guided by the reference genome, we used uniquely mapped reads to assemble a
high-quality consensus sequence for 92% of the Asian individual's genome. We identified approximately 3 million
single-nucleotide polymorphisms (SNPs) inside this region, of which 13.6% were not in the dbSNP database. Genotyping
analysis showed that SNP identification had high accuracy and consistency, indicating the high sequence quality of this
assembly. We also carried out heterozygote phasing and haplotype prediction against HapMap CHB and JPT haplotypes
(Chinese and Japanese, respectively), sequence comparison with the two available individual genomes (J. D. Watson and J.
C. Venter), and structural variation identification. These variations were considered for their potential biological impact. Our
sequence data and analyses demonstrate the potential usefulness of next-generation sequencing technologies for personal
genomics.

e y

Kasper Nielsen’, M. Thomas P. Gilbert'?, Yong Wang", Maanasa Raghavan'®, Paula F. Campos',
*, Andrew Gledhill"’,
Eline D. Lorenzen’, Jonas Binladen', Xiaosen Guo®”, Jing Zhao®
Minfeng Chen®?, Ludovic Orlando'?, Karsten Kristiansen®**, Mads Bak'*, Niels Tommerup Christian Bendixen'>,
¢, Bjarne Grennow'’, Morten Meldgaard'®, Claus Andreasen'?,
, Thomas F. G. Higham’, Christopher Bronk Ramsey'®, Thomas v. O. Hansen®,
Finn C. Nielsen®?, Michael H. Crawford”’, Seren Brunak’**, Thomas Sicheritz-Pontén’, Richard Villems®,
Anders Krogh™, Jun Wang™** & Eske Willerslev'*

, Silvana Tridico' "', Michael Bunce'?,
3, Xiuging Zhang®’, Hao Zhang"", Zhuo Li**,

, Sardana A. Fedorova®? G

We report here the genome sequence of an ancient human. Obtained from ~4,000-year-old permafrost-preserved hair, the
genome represents a male individual from the first known culture to settle in Greenland. Sequenced to an average depth of
20, we recover 79% of the diploid genome, an amount close to the practical limit of current sequencing technologies. We
identify 353,151 high-confidence single-nucleotide polymorphisms (SNPs), of which 6.8% have not been reported

previously. We estlm:te raw read contamination to be no higher than 0.8%. We use functional SNP assessment to assign
that belonged to a culture whose location has yielded only trace human

to find the

most closely

related to the individual. This provides evidence for a migration from Slbzna into the New World some 5,500 years ago,
independent of that giving rise to the modern Native Americans and Inuit.




+ B (Formerty Beijing Genomics Institute, 2 spin aut of the CAS Hemng stttz
of Genamics) has gone from accounting for around | per cent of the worl's gene

saquencing capabilities in 1999 to almost S0 per cent todzy. Bl warks with more than
10,000 collaborators from uniersites and industry around the world.™

CHINA’S ABSORPTIVE STATE

earch, innovation and the prospects for China-UK collaboratio

Kirsten Bound, Tom Saunders, James Willsdon and Jonathan Adams
October 2013




Never forget:

Nothing would have been
possible without all those
ploneers, our partners,
teachers and friends.



Joe Biden is wrong. China does innovate

By Charles Riley @CRrileyCNN May 29, 2014: 7.09 PMET
Joe Biden describedChina this weekasa nation incapable ot producing Innovative

products and ideas i |challenge you: Name me one innovative project, one
innovative change,one innovative product that has come out of China, ¢he vice
president dared cadets at We d n e s dAary lBosce Academy graduation.

Biden wants 1 China Innovation. Her e 0s4
(Smartphone maker Xiaomi, Tech company Tencent Network maker Huawei)

Biotech firm BGI: This company sequencesmore
DNA than any other institution on earth -- more than
Harvard, more than the National Institutes of Health.
t's anindustry leaderwith nearly limitless ambition.

5 7 « a - (JoeBiden) ’ 317 (Air ForceAcademy) - T W @
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Outline:

2. Two pillars of genomics



DNA: The I3t Revolution in Life Science

After giving a brief history of the advances

in life sciencedrom Jthe "first revolution,”

the discovery of the structure of DNA,
through the "second revolution," the
sequencingf the humangenome

he asked,"What Is the next revolution In
life science8 0
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~ 60 Years ago
April 25, 2013 E

1953: When|Genes Became “Information”

Matthew Cobb'”
1Faculty of Life Sciences, University of Manchester, Manchester M13 9PT, UK

nl n 1953, Wat son and
the double-helix structure of DNA, but also

embraced the idea that genes contained a code
that expresses information and thereby change
our view of |1 fe.o




Two Pillars of Genomics

f e
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A ple withincreasingly sets,
biologl puter scientistsu enecks.

A major part " *

me s 7 |

1
Digitizing Ltf W

&), 13 June, 20



N Yo DNA
enters
the digital a g e

Francis Collins

USA Today, May, 2014



Big Data for International Scientific Programmes:

Challenges and Opportunities
U S Statement of Recommendations and Actions
Beijing 9 June 2014

Selection & Analysis
Datal Information T Knowledge- Laws

Safety & Security

Data, privacy & society

Sustainability
IP Right, Equal Access
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Three impactsof the HGP



Three Imgacts of the HGP

1. A Culture of Collaboration
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Remarkable advances in genetic science and technology have been made in the five
decades since the landmark discovery of the doubleelix structure of DNA in April 1953.
Now, in the very month and year of the 50th anniversary of that important discovery by
Watson and Crick, the International Human Genome Sequencing Consortium has
completed decoding all the chapters dhe instruction book of human Iife.ThlS

iInformation is now freely available to the world
without constraints via public databases on the World Wide Web.
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natme Vol 44027 April 2006 doi:10.7038 /nature0 4728

LrriNature April 27,2006

The DNA sequence, annotation and analysis of
human chromosome 3

[ Human genome sequencing

-
Donna M. Muzny', Steven E. Scherer', Rajinder Kaul®, ling Wang?, Jun Y1, Ralf Sudbrak™, Christian . Buhay', p reS e I lte d a u | l I q u e

Rui Chen', Andrew Cree', Yan Ding', Shannon Dugan-Rocha', Rachel Gill', Preethi Gunaratne', R. Alan Harris!,

Alicia C. Hawes', Judith Hernandez', Anne V. Hodgson', Jennifer Hume', Andrew Jackson', Ziad Mohid Khan',
Christie Kovar-Smith!, Lora R. Lewis', Ryan J. Lozado', Michael L. Metzker', Aleksandar Milosavljevic',

George R. Miner', Margaret B. Morgan', Lynne V. Nazareth', Graham Scott', Erica Sodergren', Xing-Zhi Song’, - - - -
David Steffen', Sharon Wei', David A. Wheeler', Mathew W. Wright®, Kim C. Worley', Ye Yuan', O O rtu n It O r I n a to O I n
Zhengdong Zhang', Charles Q. Adams', M. Ali Ansari-Lari', Mulu Ayele', Mary J. Brown', Guan Chen',

Zhijian Chen', James Clendenning’, Kerstin P. Clerc-Blankenburg', Runsheng Chen’, Zhu Chen®, Clay Davis',

Oliver Delgado', Huyen H. Dinh', Wei Dong’, Heather Draper', Stephen Ernst’, Gang Fu’,
Manuel L. Gonzalez-Garay', Dawn K. Garcia’, Will Gillett®, Jun Gu®, Bailin Hao®, Eric Haugen®, Paul Havlak',

L ] Ll Ll
Xin He”, Steffen Hennig®, Songnian Hu®, Wei Huang’, Laronda R. Jackson', Leni S. Jacob', Susan H. Kelly', th e I n te rn atl O n al CO m m u n It
Michael Kube®, Ruth Levy®, Zhangwan Li', Bin Liu’, Jing Liu', Wen Liu', Jing Lu', Manjula Maheshwari', "
Bao-Viet Nguyen', Geoffrey O. Okwuonu', Anthony Palmeiri®, Shiran Pasternak', Lesette M. Perez',

Karen A. Phelps®, Farah J. H. Plopper', Bogin Qiang’, Christopher Raymond®, Ruben Rodriguez’,

Channakhone Saenphimmachal®, Jireh Santibanez', Hua Shen', Yan Shen?, Sandhya Subramanian?,

-
Paul E. Tabor', Daniel Verduzco', Lenee Waldron', Jian Wang®, Jun Wang®, Qiaoyan Wang',
Gabrielle A. Williams', Gane K.-S. Wong’, Zhijian Yao®, lingKun Zhang', Xiuging Zhang®, Guoping Zhao’, S a u e a O u r rl e n S an
Jianling Zhou', Yang Zhou?, further contributors®, David Nelson!, Hans Lehrach®, Richard Reinhardt?,
Susan L. Maylor’, Huanming Yang®, Maynard Olson?, George Weinstock! & Richard A. Gibbs'

colleagues at the collaborating institutions for their
contributions to this task and for their support of
free data-sharing under the spirit of the Human
Genome Project that i owned by all, done by all
and shared by al| OLé said Yang.

News Release for Completion of Chromosome 3
April 27, 2006
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va  Global Alliance

KEY MESSAGE FOR CHALLENGING QUESTIONS

Challenge: The revolution in biomedicine made possible by widespread
sequencing of the human genome and integration with clinical information will
raise difficult and important questions about ethics, patient consent, technology,
and regulation.

Our values: In forming this international partnership that brings together ethics,
privacy, medicine, research, and technology under one tent, we aim to confront
those questions from the most informed and responsible position.

The facts§The nearly 70 organlzatlons that signed the Letter of Intentphave

committed = e 0 a founding
principle of establishing a framework so that participants will have the right to
share genomic and clinical information to advance human health as broadly or
narrowly as they are comfortable with, including not at all.

Bottom line: Just because the challenges are real and formidable is no reason
to shy away from the opportunity before us—it just means we need to pool our
intellectual resources so that we can confront difficult issues head on and in a
unified way.

To contil nue

t
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3000 Rice Genome Sequences Made Publicly Available
on World Hunger Day
3000 L6l p L'E ©

© 20140528

The openaccessppendatajournal GigaSciencgpublishedby BGI) announcegoday

the publicationof the genomesequencesf 3000rice strainsalongwith the releaseof this
entire dataset The publicationandreleaseof this enormousdataset (which quadrupleshe
currentamountof publicly availablerice sequencealata)coincideswith World HungerDay
to highlight one of the primary goalsof this project to developresourceghatwill aid in
improvingglobalfood security,especiallyin the poorestareasof theworld.

This work is the completion of stage one of the 3000 Rice GenomesProject, a
collaborativeeffort madeup of the ChineseAcademyof Agricultural SciencegCAAS), the
InternationalRice Researchnstitute (IRRI), andBGl, andis fundedby the Bill andMelinda
GatesFoundatiorandthe Chinesel\/linistry of ScienceandTechnology

The ScienstSaune, 2014) 2014 5 28 ° T '3 a

any I 3000
Membersof the 3,000 Rice Genomes L GigaSciencg: 0 3000
Project last month (May 28) delivered T Y~
on their promise to make public _ GigaDBT E A L I
thegenomicsequences of 3,000 rice E, Y OA T's L
varieties from 89 countries. Their initial v h E H® 4 .

analysis of the monumental dataset was . <y

: n i
publishedn v n . A



http://www.gigasciencejournal.com/content/3/1/7
http://www.gigasciencejournal.com/content/3/1/7

Three Imgacts of the HGP

2. A New Fleld of Science
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THE OMES PUZLLE
Where once there was the genome,
now there are thousands of ‘omes. Nature

28 Feb., 2015
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Transcriptome 7 Transcriptomics
Proteomel Proteomics

Methylome i Methylomics
Metabolome-- Metabolomics

Canceromeg' éCanceromics

NnToday,goteret@thegoint where almosho biological
phenomenon onasizagogoc aguhin the next 25

years, omicswill be the biggest, if not the onlygamein town. 0
Stephen Friend €. 1, 2011, The Scientis
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Three breakthroughs in sequencing techs
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Three breakthroughs in sequencing techs
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ARTICLES 11re —compiatiol -"ﬁ

The diploid genome sequence of an Asian Structural variation in two human genomes mapped
individual at single-nucleotide resolution by whole genome
Jun Wang' =74 Wiei Wang'*, Ruigiang Li'**_ Yingrui Li"™™_ Geng Tian"™", Laurie Gooadman', Wei Fan', de ”DVG aS‘SEI"I"It]I}lII

Dusreying thq_', Jaen Li®, Jumndsin Zhanﬁ',‘firan Gua™, Binxias Feng', Heng Li™, ¥ao Lu', Xisasdsng Fang',

Huiging Liang' . Thenglin Du', Dong Li', Yiging Zhas'”, Yujie Hu'", Fhenrhen Yang', Hancheng Theng',

Ines Hell mann®, Michael Inouye”, lohin Poal®, Xin ¥i"", ling Zhaa', linjie Duan', ¥an Thou', Junjie in"", Lijia AMa ™ LIo 10 1-3,10 14,10 1 1

Guaging Li', Thentas Yang', Guojie Zhang'”, Bin Yang', Chang ¥u', Fang Liang™", Wenjie Li', Shaschuan L', Yingrul Lt if‘umqw .RHJ]]E.IE‘_MID .Hmﬂuug%u "E-FFWEI o ifmquﬂgu "

Dawesi Li', Peixiang Mi ", Jwe Rusn'", Qibin Li ¥, Hongmei Zhu", Dongyusn Liu", 2 hike Lu’, Ming Li™", G usngwu G us™ Hongzhl Cao'4, Boxin W', Shejta Huang'-, Haofing Shao'~, Hanzhou Ma'-", Fan Zhang'-, Shujlan Fﬂlﬂ’,

Jianguo Zhang', Jia ¥e', Lin Fang’, Qin Haa™”, Quan Chen'”, Yu Lisng™", Yeyang Su™”, A san™”, Cua Ping™”, Wel Zhang!, Hongll D’ Geng Tian', ingdang LY, Xiuging Zhang', Songgang L1*, Lars Balund'-,

Shuang Yang', Fang Chen™", Lili', Ke Thou', Honglun Zheng ™, Yuamyuan Ren’, Ling Yang', Yang Gaa'*", L5 T 7 8 |
Karsten Kristiansen'S, Adam | de Smith”, Alevandra 1 F Blakemore’, Lachlan | M Coin®, Huanming Yang?',

Guohua Yang'™— Thuo Li', Xiasli Feng', Karsten Kristiansen®, Gane Ka-Shu Weng' 7, Rasmus Mielsen®, i *
Richard Durbin®, Lars Bolund ", Xiuging Thang™", Songgang Li'™", Husnming Yang'— & Jisn Wang Jian Wang" & Jun %‘EJ"""‘




llllllllll

nnnnn
lllllll
eeeeeeeeeeeeee

Turklye

lllll

- -’
\

| : (| Hl&quOQQ
| The b'ggESt bl” 5. | In the WO”@.?' aaaaaaa

~everin thls S=/8ie]¢  (June 15, 2011)

by Nick Loman(University of Birmingham)
http://pathogenomics.bham.ac.uk



4 Nommbe 2008 wawmtin an/mtun | (0 THEINTERNATIONA L WEEKLY JOURNAL OF SCIENCE

@ Individual genomes
from Africaand China

o Acute myeloid
leukaemia genome

e Designernucleases
forgene therapy

o Tracing gene flow
across Europe

YOURLIFE
YOURHAND

~y Instructions forthe personal genome age u
{
ATHE | gge:
A D : - BRELa 2 _£om 0|
ARTICLES Pationa

The diploid genome sequence of an Asian Structural variation in two human genomes mapped
individual at single-nucleotide resolution by whole genome
Jun Wang' =74 Wiei Wang'*, Ruigiang Li'**_ Yingrui Li"™™_ Geng Tian"™", Laurie Gooadman', Wei Fan', de ”DVG aS‘SEI"I"It]I}lII

Dusreying thq_', Jaen Li®, Jumndsin Zhanﬁ',‘firan Gua™, Binxias Feng', Heng Li™, ¥ao Lu', Xisasdsng Fang',

Huiging Liang' . Thenglin Du', Dong Li', Yiging Zhas'”, Yujie Hu'", Fhenrhen Yang', Hancheng Theng',

Ines Hell mann®, Michael Inouye”, lohin Poal®, Xin ¥i"", ling Zhaa', linjie Duan', ¥an Thou', Junjie in"", Lijia AMa ™ LIo 10 1-3,10 14,10 1 1

Guaging Li', Thentas Yang', Guojie Zhang'”, Bin Yang', Chang ¥u', Fang Liang™", Wenjie Li', Shaschuan L', Yingrul Lt if‘umqw .RHJ]]E.IE‘_MID .Hmﬂuug%u "E-FFWEI o ifmquﬂgu "

Dawesi Li', Peixiang Mi ", Jwe Rusn'", Qibin Li ¥, Hongmei Zhu", Dongyusn Liu", 2 hike Lu’, Ming Li™", G usngwu G us™ Hongzhl Cao'4, Boxin W', Shejta Huang'-, Haofing Shao'~, Hanzhou Ma'-", Fan Zhang'-, Shujlan Fﬂlﬂ’,

Jianguo Zhang', Jia ¥e', Lin Fang’, Qin Haa™”, Quan Chen'”, Yu Lisng™", Yeyang Su™”, A san™”, Cua Ping™”, Wel Zhang!, Hongll D’ Geng Tian', ingdang LY, Xiuging Zhang', Songgang L1*, Lars Balund'-,

Shuang Yang', Fang Chen™", Lili', Ke Thou', Honglun Zheng ™, Yuamyuan Ren’, Ling Yang', Yang Gaa'*", L5 T 7 8 |
Karsten Kristiansen'S, Adam | de Smith”, Alevandra 1 F Blakemore’, Lachlan | M Coin®, Huanming Yang?',

Guohua Yang'™— Thuo Li', Xiasli Feng', Karsten Kristiansen®, Gane Ka-Shu Weng' 7, Rasmus Mielsen®, i *
Richard Durbin®, Lars Bolund ", Xiuging Thang™", Songgang Li'™", Husnming Yang'— & Jisn Wang Jian Wang" & Jun %‘EJ"""‘




We have been so
stubborn/persistent in seguencing
In the past 15 years.
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Ann. Rev. Biochem. 1988. 57:1-28
Copyright © 1988 by Annual Reviews Inc. All rights reserved
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His contribution to DNA segugngingtechnology
hastransformed our understanding of life onearth by making Tifesdigital
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