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Reference  

My sample 

Disease State or Response to Therapy 

Human genome project and personalized medicine 

Wasun Chantratita, Ph.D. Ramathibodi Hospital,  Mahidol University 

 2540/ 

1997 

Thai 
Genomic 
Roadmap 

The first 
meeting of 

Thai 
genome 
projects, 

drawing a 
road map 

 2541/ 

1998 
HyperCourse 

On 
Bioinformatics 

The first 
course of 

bioinformatics 

 

2542/ 

1999 

Bact. 

Genome 

project 

B. 
Pseudomallei 

2545/ 

2002 

Rice 
genome 
project 

2545/ 

2002 

Thai-
SNP 

2548/ 

2005 

Pharma-
cogeno-

mics  

project 

2549/

2007 

The 
Pan-
Asian 
SNP 

2554/ 

2011 
Thai 

whole 
genome 

sequencing  

project:  

Aim for 
Personalized 

medicine 

Timeline: Major Events in the Thai   Genome Projects 

 

A:C 

Rama Research Team involved 

Dec 2554/2011; 

Completion of 

the first draft of 

the genome 

sequence of the 

normal healthy  

Thai male 
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SOLiD 5500XL 

>90 Gb 

May 12 2011 
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SOLiD 5500XL 

90 Gb:1 human genome at 30 x coverage 
(90,000,000,000/3,000,000,000=30). 
One run with a single ship  will be needed for the 
re-sequencing of a human genome. 
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130 m. 

Human  

Genome 

3 Billion base-pairs 

A4 paper 

>90 Gb 

33 floors 
building 

One whole human 
genome and two 
whole human exome 
re-sequencings 



28/03/55 

5 

Whole human genome re-sequencer in one 

day @ $1,000 

2012 

Life Technologies' Ion Torrent business is planning to launch a new sequencing 
instrument by mid-year (2012) that will enable a whole human genome to be 
sequenced in hours at a run cost of $1,000.  

 

100-1,000 Thai genome project  (5 years project) 
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Sequencing, assembly, and annotation of the genomes, then 
1) Clinically relevant interpretation of DNA variant(s) 
2) Identify potential drug targets for the disease 
3) Recommendations (for treatment) 

 

Whole Genome Re-Sequencing 
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Show RefSeq genes Human hg18 

 

RefSeq genes Human hg18:chr6 
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show all bases ,show coverage track 

 

Mr.  A Mr.  B 

Differ by 0.1% or 3,000,000 bases 

Gene X Gene X 
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The number of  SNPs overlapping between five genomes 

Chinese 

Korean 

Yoruban 

European 
European 

Tag SNPs (610K) from TCELS-Thai MOPH- PGx 6 projects 

 (2805 samples)  –  

THAI  VS 4 populations 
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Amino Acid 

Comparison of DNA sequences among humans 

Differ by 0.1% 

SNP =  

Single 

Nucleotide 

Polymorphism 

(pronounced 
snips) 
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Mr. A Ms. B 

Environmental Interaction 
Taking years to develop diseases 

High risk of developing; 
Breast cancer, Heart disease, 
Flu-Related Complications, 

etc,.  
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Prime Minister's Office 

 

Wasun Chantratita 
Project director 

2003->2008 

Posttraumatic Stress Disorder (PTSD) 

Pharmacogenomic study of aspirin responsiveness 
อ. วลัยา จงเจรญิประเสรฐิ  
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These studies compare the DNA of two groups 
of participants: people with the disease/ADRS 
(cases) and similar people without (controls).  
 
DNA is extracted from these participants, and 
spread on DNA chips, which can read millions 
of SNPs that are markers for DNA variations. 
 
If genetic variations are more frequent in 
people with the disease/ADRs, the variations 
are said to be "associated" with the 
disease/ADRS (P value should be at least =10-8)  
 
The associated genetic variations are pointers to 
the region of the human genome where the 
disease/ADRs-causing problem is likely to 
reside. 
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ในการศึกษานี้ เมื่อสมมุติฐานหลักเป็นจริง โอกาสที่จะพบความแตกต่างของ allele frequency 

หรือ genotype frequency ระหว่างกลุ่ม case และ control มีค่า = 1/xxxxxxx 

 

ในการศึกษานี้ เมื่อสมมุติฐานหลักเป็น

จริง โอกาสที่จะพบความแตกต่างของ 

allele frequency หรือ genotype 

frequency ระหว่างกลุ่ม case และ 

control มีค่า = 1/xxxxxxx 
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Causative SNP Marker SNP 

Position 

ความหมายเดมิจะหมายถงึกลุม่ของหน่วยพันธุกรรม บนโครโมโซมขา้งเดยีวกัน ทีม่กีาร
ถา่ยทอดทางพันธุกรรมไปสูรุ่น่ลกูรุน่หลานโดยไมแ่ตกกลุม่เนือ่งจากกลุม่ marker เหลา่นี้
จะอยูใ่กลก้ันมาก จงึมโีอกาสนอ้ยทีจ่ะถกูแบง่แยกจากกันดว้ยกระบวนการ crossing over 
ตา่งจาก genetic marker ทีอ่ยูบ่นโครโมโซมขา้งเดยีวกันแตอ่ยูห่า่งกัน  จะมโีอกาศสงูที่
จะถกูตัดแยกจากกันโดยกระบวนการ crossing over ในระยะ meiosis ถา่ยทอดไปสูรุ่น่
ลกูรุน่หลานบน chromatid ตา่งเสน้กัน  
 

Haplotype  
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We thought that we are so close. 

An attempt to use  common SNPs that 
show association with diseases,  as “a tool 

for screening assay” mostly fail 
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• However, the bad news is GWAS are not 
useful in finding genes or genomic 
markers that predict risks of  disease. 

 

• Therefore, general, screening tests, 
based on most SNPs detected in GWAS to 
date, are likely to have low positive (and 
negative) predictive value for disease and 
limited usefulness in a diagnostic setting. 

 

• This observation has led many to question 
of  the common disease-common variant 
hypothesis and has contributed to 
growing interest in evaluating the roles of  
rare genetic variants in common 
diseases.  

 

• However, the good news is GWAS have 
discovered pharmacogenomic related 
genes for some traits, such as severe 
adverse reactions to certain drugs, which 
are essentially monogenic and already 
used clinically.  
 

 

Genotype imputations based on 1000 Genomes (1KG) Project 
data have the advantage of imputing many more SNPs 
than imputations based on HapMap data. It also provides an 
opportunity to discover associations with relatively rare variants. 
 
Our findings suggest that 1KG-based imputation 
can increase the opportunity to discover significant associations 
for SNPs across the allele frequency spectrum. 
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http://stsnyder.com/wp-content/uploads/2011/08/imputationtalk.pdf 
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http://www.nature.com/nrg/journal/v11/n7/pdf/nrg2796.pdf 

From Thai-MOPH & TCELs’ PGx Studies,  

A  total of  3,000  samples, each  was  genotyped for 500,000 SNPs on illumina chips.  

Finally, we will replace SNPs 
from the 1,000 genomes 
project with the 1,000  Thai 
genome project. 

Using a  program for estimating 
("imputing") unobserved/error  
genotypes in SNP association studies 
by using the HapMap II and the 1,000 
Genomes project as  reference datasets 

-Hapmap II = 3,000,000 SNPs 
-The 1,000 Genomes Project = 30,000,000 SNPs, 
but we can use only 15,000,000 SNPs from 
Japanese and Chinese (without X, Y 
chromosomes & Mitochondrial DNA).  

15,000,000 SNPs ,  (polymorphic SNPs) 
7,000,000 SNPs ,  R2  > 0.7 
3,000,000 SNPs, R2 > 0.9 

Im
p

u
ta

tio
n

 

Imputation 
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Black or gray is imputed data (take out GWAS data) and green is GWAS data. 

chr1 = black, chr2 = gray, chr3 = black and so on ........ 

  

Total GWAS data around 500,000 SNPs and imputed data around 7,000,000 SNPs (with RSQ > 0.7) 

 

Decoding the Thai Genome Project  

3,000,000,000 bases 

 

 

 

20,000 genes (annotation),  

 

 

 
60,000 different  kinds of  proteins 

Next generation sequencer 

2-4 weeks 

>8-12 months 

>12 months 

An anonymous, healthy Thai  
male donor  

Decoding Protein & Proteome Structure, Function, & Interactions unique to the Thai people. 

Samudrala Computational Biology 
Group Making Protein 3D structure based on DNA  sequence 
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Tag SNPs (610K) from TCELS-Thai MOPH- PGx 6 projects 

 (2805 samples)  –  

THAI  VS 4 populations 
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Mr. A Ms. B 

Environmental Interaction 
Taking years to develop diseases 

High risk of developing; 
Breast cancer, Heart disease, 
Flu-Related Complications, 

etc,.  

Personalized medicine 

(การรกัษาเฉพาะบคุคล) 

 

 

 

A genetic drug response or  

pharmacogenetics  

(เภสชัพนัธุศาสตร)์. 
Genetic changes are referred to as pharmacogenetic changes.  

1. Response well (high efficacy) 

2. Nonresponse 

3. Adverse drug reaction. Some can be fatal.  
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Pharmacogenomics can play an important role in identifying; 

1. Responders,  

2. Non-responders to medications,  

3. Avoiding adverse events, and  

4. Optimizing drug dose. 

The table below lists FDA-approved drugs with pharmacogenomic 

information in their labels.  

1/8 2/8 
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3/8 4/8 

5/8 6/8 
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7/8 8/8 
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Decode the human genome of an 
anonymous, healthy Thai male donor  

3 Billion bp 

Translation 

60,000 protiens 

Creating protein structure in 3D 

Prediction of  the interactions of proteins 
from the sequence of a Thai human genome 

with chemical structure of >6,000 FDA 
approved drugs 

1-2 Y 

1-2 Y 

1 Y 
Summary 

Decoding the Thai Genome Project (2011-2015)  

Decoding Protein & Proteome Structure, Function, & Interactions unique to the Thai people. 

Asp
irin 

 “6,038 drugs” 

Samudrala 
Computational 

Biology 
Group 

Aspirin 

Whole genome  
sequencing of 
brain  tumor 

patient 

US FDA approved  drugs 

Protein-causing 
brain  Tumor 
(drug target) 

CANDO 

Protein 3D  
Structure 
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Before translational medicine 
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Dr Holstege told the BBC: "We know that she's special, we know that her 

brain had absolutely no signs of  Alzheimer's. 

 

"There must be something in her body that is protective against dementia. 

 

"We think that there are genes that may ensure a long life and be protective 
against Alzheimer's. 
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Johanna Eva 

Both were 
diagnosed with 
mild autism at 
age 2.  But 
academically, the 
girls are at the 
top of their class 
and for their age, 
are advanced in 
reading and 
math.  

Things written  in 
pen you can not 
changed.  
That’s DNA. 
  
Thing written in 
pencil you can. That’s 
epigenetics. 

A Large-Scale Twin Study Aims to Elucidate Common Disease 

December 2011/January 2012  

By Ciara Curtin 

A large-scale epigenetic study of common 

diseases in twins, particularly those 

discordant for a disease, may provide new 

targets for therapy. 
 

"Identical twins and epigenetics are the ideal partners 

because we know there's both genetic effects and 

environmental effects," says Timothy Spector of King's 

College London. "In non-twin populations, you'd have to 

do studies that were perhaps 10 to 20 times as large to 

find the same results." 

 

TwinsUK, Spector's research group at King's College, is 

teaming up with BGI to study the epigenetics of common 

diseases in about 3,000 monozygotic twins and 2,000 

dizygotic twins using methylated DNA 

immunoprecipitation coupled with next-gen sequencing, 

or MeDIP-seq. This approach gives about 25 million CpG 

sites, Spector says. 

 

For this project, the team is focusing on age-related 

diseases like type 2 diabetes, depression, and heart 

disease, among other common public health issues, and 

is drawing on DNA and phenotype data collected during 

the past 20 years by TwinsUK. Spector and his team took 

a broad approach to their collections over the years. 

"Anything that's common, we collect — everything from 

dietary information to personality, behavioral questions to 

range of diseases, drugs, medications," he says. "We are 

trying to pick things that are related to generally complex, 

common age-related traits."  

Spector presented the results of the group's pilot 

project on pain, which was funded by Pfizer, at the 

International Congress of Human Genetics/American 

Society of Human Genetics meeting in Montreal, 

Quebec, in October. "The main finding [was] 

replicating differentially methylated regions for 

experimental pain, and some of them are novel 

regions," he says. "We've identified as proof of 

concept that three of these regions contain major 

known pain candidate genes. So we are confident 

that we are going to find physiologically relevant 

signals." 

The researchers are about halfway through the 

sequencing phase of the project, and are gearing up 

for the analysis stage. "Potentially, we have the 

ability to do a thousand individual studies of each 

disease or trait. We are prioritizing it depending on 

where our funding is coming from, or public health 

interest, or commercial interest," Spector says. 

 

เพิ่มเติม Epigenetics-National Geography 
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• “Three Million Genomes Projects”- M & M & 
M Projects 

 
• introduced by Dr Jun Wang, Executive Director 

of BGI, will consist of  

1. “Million Plant and Animal Genomes Project,”  

2. “Million Human Genomes Project” and  

3. “Million Micro-Ecosystem Project.”  

 

• They will provide a clear classification on the 
studied species, and advance the 
understanding of the species genome and the 
application of genome-based research for 
different objectives. 

http://www.bgisequence.com/eu/newsandevents/news/bgi-unveils-significant-new-global-research-collaborations-at-th 

BGI has already 
sequenced 38,123 
human samples, so 
far. 

 

The End 


