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A short story
about an old country
doing something new
by learning and collaborating.

The story began with ...



Celebrating the 15t
anniversary of completion
of the human genome draft
seguence.
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"TDECODING THE t‘
BOOK OF LIFE

White Hourse Sclence Event 10:1% am EST / Jume 26, 206H)

THE FRESIDENT: Good moming. | want to,  first of all, acknowledoe Prime Minister Blair, who will
i wa by gatellite in just @ moment from London. [ want to welcome here the Ambassadors from the

United Kingdom, Japan, Germany, France. And I’d also like to acknowledge the contribu

tions not only that their scientists, but also scientists from Chi I'ld, made to the
vast international consortium that is the Human Genome Project.

EHESAE S EHSRAEIIHE (N00E6A2E, AERF) - “Scientists from Japan and Germany, France,
“REEGRER, AR#HSHERHE” §China, and around the world have been involved, as
well as the United Kingdom and the United States.

LUBTEREMER (2. B, & %) Rt JAnd this undertaking, therefore, has brought
2%, TNEMNERY, TETENHHER, [ together the public, private and non-profit sectors in

HIzERSENAEERATHAHMEEH! § an unprecedented international partnership.
Tonny BLAIR (PM, UK)
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China’s participation in the HGP

In 1999, China's scientific leaders

overcame _skepticism from some
members of the HGP — and from

many of their own researchers — 1o

become the only BEE .

develo In coun- . -1,§ ﬁ”";"-:?'i’-? = =i ‘ ; | gy \ ). b .,.
try to take a role - Ca S AN S

In sequencing the
human genome.

“ &

)}
<k
P4
/
\II
/f
T1
Ll
o _ ‘
g
T1
Ll
|
7
AY )
AY )




“China has become the latest
contributor to the worldwide
sequencing effort alongside
France, Germany Japan UK

and USA.” el BE=
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The HGP contributes
to reshaping the future of Man



Three Im acts of the HGP

1. A Culture of ColIaborationéﬂflgEmw3




A Culture of Collaboration.

To Share Responsibility & ==
Opportunities nature

I r International network of
i 4t p J CHINA
| ” LR PR «' + Gastric cancer
] “qf. -‘?‘n Concortiam® * Esophageal cancer
T | TH “ . Q ol 30, ) + Liver cancer
l {
' = Al L= |, (HBV - related)
g ‘"m N Pyl === || Colorectal cancer
0| | | m = | == ||+ Nasopharyngeal
s ¥ H M ST | cancer
B b by - | &l 1
s"’f : : | ‘ Juh ) - ACS 2
THE HAPMAP SReICes  gAATEMAN e Cancer Genome =
CI:l?OfECT = - - Consortium v

“Needed by all, done by all, shared by all!”



Three Imgacts of the HGP

2. A New Field of Science & Industry
FHIBLE S 72
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“-omicsization” — HGP’s Impacts

“-.Ome” & “-Omics”

6 éﬂaa\ 6 éﬂ%” an ccéﬂ%,{/h»

Transcriptome — Transcriptomics
Proteome — Proteomics
Methylome — Methylomics
Metabolome — Metabolomics
Phenome - Phenomics

Cancerome — Canceromics

“Today, we’ve gotten to the point where almost no biological
phenomenon can escape “omicsization,” and within the next 25

years, omics will be the biggest, if not the only, game in town.”
Stephen Friend Oct. 1,2011, The Scientist




Three Imgacts of the HGP

3. A New Tool for Biomedicine —_—




“Sequencing, sequencing, and sequencing!”

W7, W, P



Ann. Rev. Biochem. 1988. 57:1-28
Copyright © 1988 by Annual Reviews Inc. All rights reserved

SEQUENCES, SEQUENCES
SEQUENCES Ty
g, A, TR e

Frederick Sanger

“Father of Genomics” ~ ee=su )
His contribution to DNA seqlJ\eMtec@logy

has transformed our understanding of life on earth by making life digital

“Sequencing, sequencing, and sequencing!”

W7, W, P
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Must Read

F1000 Factor &.0

The sequence and de novo assembly of the
giant panda genome
No “genetic map”
No “physical map”
No prior knowledge of
repeats

GIANT PANDA
GENOME

‘Next generation’ technologies
crack Jingjing's DNA sequence

Making the wide
applications of the new-
generation sequencing

Technology a realitygys s i

Affiliation

Team Assembler

P SOAPdenovo BGI

ALLPATHS Broad Institute

Bradnam, UC DavissGa !Zﬁ"i?’.‘f The giant-panda genome is the first reported de novo assembly of a large
SHL,-12 May\ 2010 . mammalian genome achieved using next-generation sequencing methods.




3 Feb. 2012

Science

EF' I A eI ONE

by Dennis Normile

BGI-Shenzhenfhas emerged as a genomics superpower.
Ince Its inceptionin 1999, BGI has focused on developing its sequencing

and bioinformatics capabilitieswhile turning to outside teams in crop
science, human dlsease and mlcrobloloqyto help deflne Its research

v e
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will help deliff€ e benefits promised by genomics—and re um ay off a mounting debt



Sequencer, Made in China
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“Owned by All, Done by All, Shared by All”

“I especially salute
the Chinese colleagues,
who have contributed
so much to the interna-
tional genome effort... e [
and affirmed its com- «B{FERFEH
mon ownership by all ETEAX”
humankind.” BT




Vol 44027 April 2006 doi0.1038/nature0 4728

‘Nature April 27,2006

The DNA sequence, annotation and analysis of
human chromosome 3

Donna M. Muzny', Steven E. Scherer', Rajinder Kaul*, Jing Wang, Jun Yu®, Ralf Sudbrak®®, Christian J. Buhay',
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. Warley', Ye Yuan',

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 G, Bailin Hao®, Eric Haugen?, Paul Havlak',
Xin He”, Steffen Hennig®, Songnian Hu®, Wei Huang", Laronda R. Jackson', Lenl' S. Jacob', Susan H. Kelly',
Michael Kube®, Ruth Levy®, Zhangwan Li' : Bin Liu”, Jing Liu', Wen Liu', Jing Lu', Manjula Maheshwari',

Bao- \f\elNguyen Geoffrey O. Okwuonu', Anlhony Palmelrl' Shiran Paslernak' Lesette M. Perez,

Karen A. Phelps®, Farah J. H. Plopper Boqln Qlang Chrlslopher Raymond Ruben Rodriguez’,

Channakhone Saenphimmachak?, Jireh Santibanez', Hua Shen', Yan Shen?, Sandhya Suhramanlanz,

Paul E. Tabor', Daniel Verduzco', Lenee Waldron', Jian Wang‘, Jun Wang‘, Qiaoyan Wang',

Gabrielle A. Williams', Gane K.-S. Wong’, Zhijian Yao®, Jingkun Zhang X\uqlng Zhang®, Guoping Zhao®,
Jianling Zhou', Yang 2hou‘ further contributors®, Dawd Nelson', Hans Lehrach®, Richard Reinhardt®,

Susan L. Naylor , Huanming Yang’, Maynard Olson®, George Welnstock & R\chard A. Gibbs'

News Release for
Completion of
Chromosome 3

“1salute all our
friends and colleagues
for their support of
free data-sharing under
the spirit of the Human

Genome Project that is
‘owned by all, done

by all and shared by
all>” , said Yang.

Chromosome 3

-
C 3 A wmdr s




“The HGP Spirit”

(14

Owned by All (3£75),

m Done by All (3£A),
| Shared by All (FEE)1”



“The HGP Spirit”
“Needed by All (3£ 7%),
Owned by All (3£5),

m Done by All (3£A),
| Shared by All (FEE)1”




The story
continued
with the rice genome data

Now it is China’s turn
or In return to the world



5 April, 2002, Beljing

(R 2 ) & & & P E 5 MK
EFRANFERENERS

Thev

RICE i L Science Magazine Honoring
Genome T .

China's Sequencing of the Rice Genome




nature

b10techn010gy 30:105-1011, 2012

Resequencing|50jaccessions of cultivated and wild
rice yields markers for identifying agronomically
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3000
sequenced

IRG Traditional Germplasm
100,000 cultivated accessions




3000 Rice Genome Sequences Made Publicly Available
on World Hunger Day

3000B K REEEARFIT “HAYIRE” AFF KA

(2014-05-28)

The open-access, open-data journal GigaScience (published by BGI) announces today

the publication of the genome sequences of 3000 rice strains along with the release of this
entire dataset. The publication and release of this enormous data set (which quadruples the
current amount of publicly available rice sequence data) coincides with World Hunger Day
to highlight one of the primary goals of this project— to develop resources that will aid in
improving global food security, especially in the poorest areas of the world.

This work is the completion of stage one of the 3000 Rice Genomes Project, a
collaborative effort made up of the Chinese Academy of Agricultural Sciences (CAAYS), the
International Rice Research Institute (IRRI), and BGI, and is funded by the Bill and Melinda
Gates Foundation and the Chinese Ministry of Science and Technology.

SN T ;:, \‘.\ The Sciensts (une, 2014) 2014F5 28, HEKL AR HERKET
x g 5 ‘ FUFT. ERFERIEC G IR “ 30004% 7K A 2 K] 4H
‘ . ~ -t ". Members of the 3,000 Rice Genomes TiH” 1f GigaScience I 1EzU/k R 3000#F /K fg ik

2 - | Project last month (May 28) delivered LT, B Hodis LAAT 51 B 307 % 4 1 s

- on their promise to make pubhc i ¢ GlgaDB AT ZIH A AR & B R

\ . . I\ 5 % =t (7. “ e Y=
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http://www.gigasciencejournal.com/content/3/1/7
http://www.gigasciencejournal.com/content/3/1/7

Not only for ourselves

“It is cooked for
all who need.”

PUBLKC LBRARY of SCIENCE | ploshiology.org | Yolume 3 | lssua2 | FEBRUARY.2005

@ PLOS

BIOLOGY

Rice genome evolution

Regulation of life span -
HIV transcription

Developing circadian rhythms

Publidhed by the Poblic Library of Sciecce ISSN 15448173
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Genome-wide patterns of genetic variation among elite [{1 SRR IR LA U B L.

R . 1
maize inbred lines SISLLLILLE LR R L

Jinsheng Lai'-*7, Ruigiang Li*’, Xun Xu*’, Weiwei Jin>’, Mingliang Xu®>’, Hainan Zhao'?, Zhongkai Xiang'-%,
Weibin Song'-?, Kai Ying*, Mei Zhang'-, Yinping Jiao'-%, Peixiang Ni’, Jianguo Zhang?®, Dong Li?, Xiaosen Guo?,
Kaixiong Ye®, Min Jian®, Bo Wang®, Huisong Zheng®, Huiqing Liang®, Xiuqing Zhang?, Shoucai Wang?,
Shaojiang Chen?, Jiansheng Li?, Yan Fu®, Nathan M Springer®, Huanming Yang?, Jian Wang?, Jingrui Dai?,
Patrick S Schnable* & Jun Wang™>©”

We have res¢
including the

hybrid (ZD958) that is currently the most
bred line 178 is the female parent of another

Hundreds of genes show

hybrid in Chi ako widely grown in China. Inbred line 478 isa
SNPs, 30,00( @03 is a grandparent of Zheng5S8 (Fig. 1).

diversity ch 1.26 billion 75-bp paired-end reads, which
We also ide p rese n Ce/a b Se n Ce gh-quality raw data. Sequence reads were
show presen brence genome using SOAP software v2.18
lines. We di iflved an effective depth of x32.4 coverage, with

cmmess of variations

inbred line (Supplementary Table 1).

in contributi in non-repeat regions to detect SNPs and
polymorphis - Ps). SNPs were called with SOAPsnp!! using
valuable re al I lO n g t ese I n eS ifler pipeline (Online Methods). We identified
breeding of { epeat regions, with 468,966 in the 32,540

anac (tha ‘filtarad nana cat’l and 12N NS



Potato Genome Project
Science Dally, Sept. 29, 2009

Thanks to a new computer
program developed by the
Beijing Genomics Institute, the potato
genome assembly, which is publicly
available on the PGSC website

( ), COVers
95 percent of potato genes.

A" THEPOTATO
July, 2011 GENOME


http://www.potatogenome.net/

biOtCChIlOlOgy online 15 May 2012

Genome sequence of foxtall Setaria Italica)
provides insights into grass evolution and biofuel
potential

Gengyun Zhang"-»¢, Xin Liu"¢, Zhiwu Quan"28, Shifeng Cheng!®, Xun Xu'-3$, Shengkai Pan"6, Min Xie!,
Peng Zeng!, Zhen Yue', Wenliang Wang', Ye Tao', Chao Bian', Changlei Han', Qiuju Xia'*?, Xiaohua Peng'~
Rui Cao', Xinhua Yang, Dongliang Zhan', Jingchu Hu!, Yinxin Zhang'2, Henan Li"%, Hua Li'2, Ning Li',
Junyi Wang!, Chanchan Wang!2, Renyi Wang!2, Tao Guo'?, Yanjie Cai'%, Chengzhang Liu'%, Haitao Xiang
Qiuxiang Shi'2, Ping Huang"?, Qingchun Chen"2, Yingrui Li', Jun Wang!*, Zhihai Zhao® & Jian Wang"2'










48 Representative
Classes of Birds
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Vocal learners
Birds of Prey
Waterbirds
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GENOME IOK |

=== all bird genomes g

(3rd June, 2015) Today we formally announcet e‘
launch of the Bird 10,000 genomes (B10K) project
(http://bl0k.genomics.cn/), an initiative to generate
representative draft genome sequences from all
extant bird species within the next five years.
... The announcement of the B10OK prOJect IS
published onllne |

today in Nature. [

=% B10K - Toward decoding[2%%,




V10K - Toward “sequencing
every(living)thing on the planet

(23rd Oct, 2015) Today, G10K consortium and
BGI announced a new collaboration plan to do the
genome sequencing for 10,000 vertebrates.

The project will also include a few hundred
marine invertebrate species to be organized by

Global Invertebrate Genome Alliance (GIGA).




Toward *“sequencing
everybody in the world”
“ANANZEFH”

The 10-100K British Genomes Project
The 1% Danes’ Genomes Project

& < & g ﬁ Obama Announces Efforts To
A-¥ g e ( e Analyze DNA From 1 Million

People



G:/Slides for speeches/Documents/From Old Mac/Presentations/JRH 2001 presentations/FS LABTALK 2001.ppt#61. Slide 61

To sequence everybody

In the world
“AA%)AQH”

The 1 M Chinese Genomes PrOJect




G1B Project

A 10 years’ proposal to sequence 1 billion people
for all in the whole world

“AA%/_g 99



G:/Slides for speeches/Documents/From Old Mac/Presentations/JRH 2001 presentations/FS LABTALK 2001.ppt#61. Slide 61

Human -Omes Sequencing (- Oct. 2015)

Whole Genomes: 41,000
Whole Exoms: 85,000

Gene Testing for deafness: 480,000

NIPT for Tri-21- 740,000



Publications by BGI and Its Partners

(related to new-generation sequencing technoloqgy)
(Nov. 2008 - June 2015)

Impact
Journal Factor | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015| Total
(2013)
Science 33.611 I [ 3 [ 3 421 7] 2
Science Translational Medicme | 15.843 l l
Nature NATLFC | 41456 [ 1 | 2 41 5 5141 5712 28
Nature Genetics | 29, 42
Nature Communications | 43
Nature Biotechnology 19
Nature Reviews Drug Discovery & I
Nature Medicine 1
Nature Methods 4
Nature Reviews (Genetics : 1
Nature Reviews Microbiolo 1
O Cell s
Cell Host Microbe : 1
Cell Stem Ce]] 22.268 ‘ 2 3
NEM £) JourNaL oy medicing]  55.873 —— 1
Sum 1 36 50 | 18] 176 |

Flowers of collaboratlonl



Never forget:

E = All.collaborators

fote CCONIOIOE

Buildin t¥se uen Ancient human genome sequence of an
g 9 The sequence and de novo a The diploid genome s¢ exbingk PaIaeo-Esklmo 9

pan-genome giant panda genome individual

55““"“1',’51;"' O IHJm," e ol 5oL Vinat Bai Shie Zhong ¥ apims hans Wen Wanit o L1 Fumer  Jun Wangl™=45 Wel Wang!™*, Ruciang L1 % Yigru i?asﬁ"e,',fie.siﬁ,nﬁff'”'“

Dongfang Li"*%, Hongzhi Cao! XuedHH JLJbZth G\;Bmx

X Hanne Munkholm Ka
Zhenglin Du ', Don gL Yiging Zhao'* ine.

Mh\IthF\XY

B0 (formerty Beijing Genomics |rr5t|tute. 35pin l:lm of the CAS Beijng Institute
of Genomics) has gone from accounting for around 1 per cent of the world's gene

sequencing capaiifies in 1999 to aimost 50 per cent today. Bl warks with mare thar
10,000 collaborators from universiies and induatyarmrdtfewnfni" s

Lars Bolund'*, Karsten Kristiansen'- ,Huanmi
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Nothing would have
been done without
International

collaborations!

~~ " BGI may well create a very different model.
HFAUBAMZT—-TREFRAMMAL.

BGI's model ... is ikely 1o test the ... model
typically used in the West.

LA, MO G & MR

15 Years Later




EAGLES: European Actions for Global Life Sciences

To raise the banner of

Scilence
and

Humanity!



Trace DNA Sequencing

Fodermary s wwmarm st

;na re SClence nature

‘.i.'".i‘i.‘i.‘f&“" 4 onllne 26 June 2013

BCNZODNZ[PINE :
Neural bass /
oiaddldion L

W Y

An early Middle
@Rt Bl Pleistocene horse
4 (560-780 kyr BP)

.
!Scwlnce P

enhances1ls reputation as
world’s largest sequencing cen-

U5 DNA%E_EIéﬁﬁMﬁ s (R

lome, and a gene catalog of the

(AnClent DNAAnaIyS|S) human gut microbiome.

“n iMew o

‘N Strand of hair yields
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Presence of fetal DNA in matemnal plasma and serum
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Noninvasive prenatal diagnosis of fetal chromosomal
aneuploidy by massively parallel genomic sequencing
of DNA in maternal plasma
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(Non-Invasive
Prenatal DNA Testing)




Non-Invasive Prenatal Testings

By sequencing

As of Oct., 2015:

Total cases: >700,000
Detected cases: >3,000
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Raise the Banner of
Science & Mooy o R
Humanity! ' o

Genomics

has never

prowded any evidences
’ for Eugenics!
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“Life Sciences for All” in the 215t Century

Humanity

Ethics

L_egal
Public Relationship/Policy Making
Culture
Economy/Education
Safety/Security
Society

HELPCESS Issues

(from ELSI to HELPCESS issues)



“Science & Humanity!”
Confidence of Science
1S
Confidence of Humanity!




“... by All!”

“By All” is to share with all!



“Needed by All!”

We are faced with
the same challenges!



“Needed/demanded by All!”

Global/Social demands
are the propellers of science,

and scientific innovations are the
generators of new demands.

We have the same dreams for
a better future of all!



«Owned by Allr”

We are living In the same world!

We own the same opportunities
to develop!



“Done by All”

To share Is to share the
opportunities
to build confidence of science,
to learn how to do science,
to Improve ourselves and
to develop ourselves!



“Done by All”

To share Is to share
the equal partnership and
the equal “rights to say”
together with the developing part
of the world!



“Done by All”

To share Is to share the
opportunity and the future!



“Sclence & Future!”

Confidence of Science
IS
Confidence of Future!
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Needed by All,
Owned by All,
Done by All,

Shared by All!




BGI’s Missions

To share what we have with all others.

To work together with those to do something
they want but are unable to do.
and those who are better than us
to learn from them while collaborating

To work together with those to do something
bigger, faster, cheaper, and better.

To promote global genomics!



“Sclence & Humanity!”

Confidence of Science
1S
Confidence of
the Younger Generations!



Glve me!

“Give me those who are younger,

Give me those who are smarter,

Give me those who are more devoted!

| am responsible for taking care of
all the troubles you would make,

| am obligated to
find right teachers for you.”



Confidence of Science! Ilatul’e

www.naturecom/nature Vol 464 | Issue no. 7285 | 4 March 2070

“ ... these BGI researchers are
smart, confident and, for their age,
tremendously experie
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Education iIs for the day after tomorrow!
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“Gene should
also be taught
to the kids!”




Genes In the textbooks for school kids

. 2( “(Gene should also be
-2/ taught to the kids!”
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Genomics 2015
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Scientific American: Research Leader of the Year, 2002

“When you drink
from the well,

don’t forget who
«“rrk ByE” helped dig it!”

Gratitude speech at the reception by Scientific American



“One Day’s Teacher,
All Life’s Teacher”
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Let’s collaborate!
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