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Gene Tests (1) 

• Symptomatic patients 

– Conformational diagnosis of a symptomatic 

individual;  

– Differential diagnosis of disease with multiple sub-

types 

– Pharmacogenetic testing 

• Carrier screening, which involves identifying 

unaffected individuals who carry one copy of a 

gene for a disease that requires two copies for 

the disease to be expressed;  

• Prenatal diagnostic testing;  

• Newborn screening;  



Gene Tests (2) 

• Presymptomatic testing for predicting adult-
onset disorders such as Huntington's disease;  

• Genomic profiling 
– Forensic/identity testing/transplantation 

– Cancer monitoring/prognosis 

• Infection testing (SARS, HIV, HPV, etc) 

• Potential capability testing  

• Health testing 
– Presymptomatic testing for estimating the risk 

of developing late-onset cancers and disorders 
(Alzheimer's disease, heart disease, etc) 

– Life style, nutrition advise 



  33 y 28 

y 

65 y 65 y 

Indeterminate risk 

13 y 12 y 15 y 

50% risk 

HNPCC 

40 y 

Proband 



Methods in Genet Dx: cytogenetic, 

biochemical, DNA-based tests 
• Chromosome banding 

• FISH 

• CGH 

• PCR 

• RFLP 

• SSCP 

• RT-PCR 

• Quantitative PCR 

• Real-time PCR 

• CFLP 

• HA 

• DHPLC 

• CGGE 

• TGGE 

 

• DGGE 

• Protein truncating test (PTT) 

• Chemical mismatch cleavage 
(CMC) 

• RNase A cleavage 

• dideoxy fingerprinting (ddF) 

• SAGE 

• Mass spectrometry (MS) 

• LOH 

• DNA sequencing 

• DNA chip 

• SELDI 

• MALDI 

• ... 



 Technical 
innovations have 
opened the door to a 
fundamental aspect 
of human genomic 
variation and a new 
window into the 
genetic basis of 
disease.  

 

 The structure of the 
human genome is 
not static and CNVs 
require special 
consideration in 
large-scale genetic 
studies of disease.  

 
Sebat: Nat Genet 39 (suppl), 

2007. 

Scheerer et al: Nat Genet 39 
(suppl), 2007 

Array CGH 



Pros and Cons of Genetic Testing 

• Dramatically improved lives 
– clarify a diagnosis and direct a physician 

toward appropriate treatments 

– avoid having children with devastating 
diseases  

– identify people at high risk for conditions that 
may be preventable 

• Limitations 
– difficulty in interpreting a positive result of 

presymptomatic test 

– possibility for laboratory errors 

– potential for provoking anxiety, and risks for 
discrimination and social stigmatization 



Uses of Molecular Genetic Testing 

in the United States 

 

• To help physicians provide the best 

medical care for a patient with an 

inherited disorder  

 

• To help a person with an inherited 

disorder make informed personal 

decisions 

 



Bottleneck: Big Data collection, sharing, analysis 

and interpretation 





What is the Human Variome Project? 
(www.humanvariomeproject.org) 

• Variome – Variation in a genome 

• Human Variome Project – Collection & Distribution of 
Human Variation & its phenotype 

• Initiated 20-23 June 2006 in Melbourne, Australia co-
sponsored by WHO 

• A community activity to collect for databasing 

• UNESCO official partner, 2010 

• WHO official partner, in progress 
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Why is complete data needed? 

• Genetic clinicians and diagnostic lab heads consult 
mutation databases daily (and for hours per patient) 

• Data needed to refine pathogenicity predictions 

• Cohorts needed for mutation specific therapeutics trials 

 

• Individuals with fully sequenced DNA need lists of 
mutations to inform themselves of risk 

• Pre-marital counselling can be extended genome wide 
from Thalassemia when we all have our genomes 
sequenced 



HVP Working Groups 

• Ethics 

• Education 

• Data Collection from Clinics 

• Data Collection from Laboratories 

• Data Transfer, Databasing & Curation (Gene 
Specific/LSDB) 

• Overall Data Integration and Access 

• Assessment of Pathogenicity 

• Publication, Credit & Incentives 

• Country Specific Collection 

• Funding Mechanisms and Sustainability 

• Nomenclature and Standards 

• Translation to Healthcare 



Huge Population in China 



Fifty-six Ethnic Groups in China 



Initiation of HVP (China Consortium) 

www.china-HVP.org/ 
• ZJU-led National Network of 11 institutions from 

6 provinces, Nov 1, 2008 Beijing China 

http://www.china-hvp.org/
http://www.china-hvp.org/
http://www.china-hvp.org/
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Database of HVP China Node 
http://www.genomed.org 



HVP LOVD-CHINA Current Status 



International LQTS Registry and LQTS Molecular  

Genetics Laboratory at Rochester 

       International LQTS Registry 
- Established by Dr. Moss in 1979.  

- To date, 1206 proband-identified families have been enrolled. 

- Global collaboration.   

                                   

   LQTS Molecular Genetics Laboratory 

                          - Established in the Fall of 1999.  

                               - > 3000 samples are collected and mutational  

                                       analysis is performed. 

                               - Many novel mutations have been identified. 

                               - Platform for genotype-phenotype co- 

                                       relationship studies,  identification of new  

                                       LQT genes and modifier genes. 



Novel LOVD Databases for Hereditary Breast 

Cancer and Colorectal Cancer Genes in the 

Chinese Population 

Pan, et al, 2011 Human Mutation   



InSiGHT-CHINA, Clinical Group  

• Zhejiang 
University Med 
Sch 2nd Hospital 

• Zhejiang 
University Med 
Sch 1st  Hospital 

• Kunming 
University Med 
Sch 1st Hospital 

• Sun Yatsen 
University Med 
Sch 1st Hospital 

Dr. Shu Zheng 

Dr. Youming Li 

Dr. M Chen 

Dr. Jian Dong 

Drs. YL He and SR Cai 

http://www.zy91.com/yyldlym.aspx
http://dy.39.net/imglist.aspx?id=396130


HVP – China Student Volunteer Club 

Peikuan Cong 



（HVP）2010-巴黎会议 



HGP to HapMap to HVP 
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Look forward to your supports 

& collaborations! 
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