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rare disease

IS any disease that affects a small percentage of the population.

Most rare diseases are genetic (80%), and thus are present throughout the
person's entire lite, even if symptoms do not immediately appear. Many rare
diseases appear early in life, and about 30 percent of children (30%) with rare
diseases will die before reaching their fifth birthday.., With a single diagnosed
patient only, ribose-5-phosphate isomerase deficiency is considered the rarest
genetic disease.
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A disease may be considered rare in one part of the world, or in a particular group
of people, but still be common in another.

from wikipedia.org



http://en.wikipedia.org/wiki/Ribose-5-phosphate_isomerase_deficiency
http://zh.wikipedia.org/wiki/%E8%8B%AF%E9%85%AE%E5%B0%BF%E7%97%87
http://zh.wikipedia.org/wiki/%E5%9C%B0%E4%B8%AD%E6%B5%B7%E8%B2%A7%E8%A1%80
http://zh.wikipedia.org/wiki/%E6%88%90%E9%AA%A8%E4%B8%8D%E5%85%A8%E7%97%87
http://zh.wikipedia.org/wiki/%E9%BB%8F%E5%A4%9A%E9%86%A3%E7%97%87
http://zh.wikipedia.org/wiki/%E5%A8%81%E7%88%BE%E6%A3%AE%E6%B0%8F%E7%97%87
http://wikipedia.org

research In rare disease

 ~6000-7000 (8000) ditterent rare disease, but only
ess than 400 have relevant medical methods/

oroducts

 80% is genetic related. Theretfore, a genetic screening
might help to identify them in the different stages.
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http://zh.wikipedia.org/wiki/%E5%9F%BA%E5%9B%A0%E7%AA%81%E5%8F%98
http://zh.wikipedia.org/wiki/%E9%81%BA%E5%82%B3
http://zh.wikipedia.org/wiki/%E5%9F%BA%E5%9B%A0
http://zh.wikipedia.org/wiki/%E5%85%88%E5%A4%A9
http://zh.wikipedia.org/wiki/%E5%AE%B6%E6%97%8F

Number of new rare diseases

Cumulative number of new rare diseases by month since 2010
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Almost 4,000 Projects Funded

Cumulative number of genes linked to rare diseases by year since 2010
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hospital for rare disease
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Feb., 2011, Shanghai initialized the first rare disease specialist association

(branch).
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Dec, 2011, Shanghai first time announced 3 hospitals will be official
designated rare disease hospitals. The government starts to put a lots of
attention into rare diseases.
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Jan, 2013, the first rare disease out-patient was opened for tuberoussclerosis.



hospital for rare disease
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in China, the wrong diagnostic rate for rare disease is 44%. The period for
diagnostics may last from 5 years to 30 years. 75% of patients had wrong or
not proper treatment.
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rare disease, we should do some screening in different stagtes: genetic
screening before pregnancy, prenatal diagnostic and early treatment after
baby delivered (such as PKU).



Hospitals

good at rare disease
EheNLEREE, EFE

* Xiuzhi REN, OlI, Tianjin Hospital
pediatric department of orthopedics ward
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pub\ic org In rare disease
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The National Organization for Rare Disorders, established 1983. for research,
education, collaboration.
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SRERATTYEER EREERNEN RS REREZENAHA E||E = FJZH 2R
R.AR.E. (Rare disease Advocacy, Research and Educatlon) IB)\ o EIREREIT
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%o Canadian Organization for Rare Disorders (CORD).

ARERENREBEENHEA TBEEEE  (Greek Alliance of Rare Diseases)


http://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E7%BD%95%E8%A7%81%E7%96%BE%E7%97%85%E7%BB%84%E7%BB%87
http://zh.wikipedia.org/w/index.php?title=%E9%81%97%E4%BC%A0%E8%81%94%E7%9B%9F&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%85%A8%E7%90%83%E5%9F%BA%E5%9B%A0%E8%AE%A1%E5%88%92&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E5%8A%A0%E6%8B%BF%E5%A4%A7%E7%BD%95%E8%A7%81%E7%97%85%E7%BB%84%E7%BB%87
http://zh.wikipedia.org/w/index.php?title=%E5%B8%8C%E8%85%8A%E7%BD%95%E8%A7%81%E7%97%85%E8%81%94%E7%9B%9F&action=edit&redlink=1

public org In rare disease

China:

CHINA-DOLLS

4% tﬁ:t CHINA-DOLLS G>agg¥ms*2¢u

funded by Osteogenesis Imperfecta (Ol) patients.

Our Motto : Love is still strong.
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Chinese Organization for Rare Disorders (CORD)
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- - Rare Disease in China




more and more...

* Clinical laboratory standards for next-generation
seguencing: Clinical exome and genome
sequencing

 Data sharing Iin large research consortia

* BIG DATA (because of OMICS)



OMICS research

Whole genome resequencing
Exome-capture sequencing
Transcriptome

Digital gene expression profiling
MicroRNA

Epigenome

Pathogen

MS-based Proteome

MS/NMR-based Metabolism

DNA Level

RNA Level

Epi
VIrus, etc

Protein Level
Metabolite Level
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Transcriptomic sequencing
RNA-Seq / miRNA seq
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Label & label free analysis

Quantitative analysis
PTM analysis

Metabolomics

Metabolite identification

Non-targeted metabolomics
Targeted metabolomics

J

Systems Biology & BGI Trans-Omics Tools

© 2014 BGI-Shenzhen All Rights Reserved.
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Until now, we have collaborated with about 150 organizations all over the world.




studies in BGI

We have collected about 6000 high quality samples
covering more than 400 diseases. ;

11
1
127 116 63

131 202

About 4563 samples have been sequenced,
and many are still under analysis and validation.

206

gender case control unknown total
B Neurology B Ophthalmology

Female 1045 248 206 1499 ¥ immunology B Development

Male 1327 299 171 1720 B Multisystemic Syndrome H Endocrine and metabolic system
B Cardiovascular and Circulatory System B Nephrology

unknown 232 42 1070 1344 Dermatology B Connective Tissue and Bone

Sequencin ¥ Otology Mitochondriopathy

4 & 2604 512 1447 4563 Digestive System Stomatology
sample

Respiratory System Unknown




Inheritanc  Sequenced

Disease Gene e Model Sample Magazine pubtime
spinocerebellar ataxias TGM6 AD 5 Brain 2010/11/23
Acne Inversa (Hidradenitis Suppurativa) NCSTN AD 3 The Journal of Investigative Dermatology ~ 2011/3/24
Familial Medullary Thyroid Carcinoma RET AD 6 Plos one 2011/5/31
High Myopia ZNF644 AD 2 PLoS Genetics 2011/6/9
paroxysmal kinesigenic dyskinesias PRRT2 AD 4 Brain 2011/11/26
Olmsted Syndrome TRPV3 AD 3 American Journal of Human Genetics 2012/3/9
Retinitis pigmentosa CYP4V2 AR 4 Plos One 2012/5/31
Leber congenital amaurosis NMNAT1 AR 1 Nature Genetics 2012/7/29
mitochondrial DNA depletion sy ndrome-5 SUCLA2 AR 1 Molecular Genetics and Metabolism 2012/9/7
Punctate Palmoplantar Keratoderma COL14A1 AD 3 J Med Genet 2012/9/13
Disseminated superficial actinic porokeratosis MVK AD 3 Nature Genetics 2012/9/16
Retinitis pigmentosa SNRNP200 AD 1 Plos one 2012/9/19
Pure Hair and Nail Ectodermal Dysplasia HOXCI13 AR 4 American Journal of Human Genetics 2012/10/11
Polycystic Kidney Disease PKD1 AD 2 Gene 2012/12/21
Osteopetmsis CLCN7 AD 2 Gene 2013/1/4
Oculocutaneous albinism SLC24A5 AR 3 The Journal of Investigative Dermatology 2013/1/30
Dyschromatosis universalis hereditaria ABCB6 AD 4 The Journal of Investigative Dermatology 2013/3/21

We have jointly published 63 papers.
And we have still about 37 papers in preparation or submmition.
We have 7 authorized patents, and another 74 patents in the applying procedure .

Novel genes: ~60, published (24)
known gene with novel mutants: ~140, published (63)



Han's

challenge 2020,
connecting databases
matchmaking patients
technologies

‘exome seqguencing is much better diagnostic than
me (for my 30 years experience).



aboara

Standard

Funding

Scientists

Network

Drug development

More friendly



N China

* Doctors with tremendous experience but lacking
communication with aboard.

* Big patient population size

 Many good non-profit organizations
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Rare Disease in China
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An Exhibition of People Living with Rare Disease
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patient care
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patient

ZEHS
foundation

Research




R

patient
HERSE
foundation

WA= (NmAR LA
patient org Research
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family govt doctor

patient org
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RAT A"
do something?



AR, BORE, RSN~ m

o Scientific Research Projects, Find causative mutant-
genes and providing diagnostic products/service.

#54% Donation.

X3FFEZ Love and Care

EZMATHBEINR. encouraging more people to
Know rare disease



Patient Care
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public support and education
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policy and regulation
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Right Treatment (no cure?

special hospitals
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help on baby
disease
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An Universal Platform for rare

disease in China:
fromm omics research to patient care
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» fRRR —template website for every organisation

« XEFENRATALR. HAS to support all NGO
« —NRZ - asystem

s EEXMAE RNmEZ[EKXFR. toconnect NGOs

o FEEFRA Z 8% & to connect patients

o FEERANZ] « EITIRSE ZE X & to connect with Pharm.

Rl

& / EfR 2z Bk & to connect with doctors

o EERAM

« —/ NN HH - an application

o MFEIEFIH/ NEBHEHNHEF ... control diseases, prevention



an universal platform for all

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Website e Drug Treatment Knowledge
Template Process Policy
WORKING
Platform
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patient
family




3 NGOs
5,000 patients
3 hospitals
2 pharm.
20 research Institute
2 governments



A report for rare disease:

status aboara
tax deduction
new clinical trial regulation rule
govt. protection plan
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Let's help them
from know more about rare disease



