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คณะแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย

ประวัติการท างาน:

• ผู้อ านวยการศูนย์เชีย่วชาญเฉพาะทางด้านเวชพันธุศาสตร์ คณะแพทยศาสตร์ 
จุฬาลงกรณ์มหาวิทยาลัย

• รองคณบดีฝ่ายวิจัย คณะแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
• นายกสมาคมมนุษยพันธุศาสตร์ และอุปนายกสมาคมพันธุศาสตร์แห่งประเทศไทย

มุมมองอนาคตของการแพทยจ์ีโนมิกส์
A Futuristic Perspective on Genomics Medicine





“Insanity is doing the same thing over and over again
and expecting different results.”

Albert Einstein 

“For living-related issues, 
doing the same thing 

would direct to extinction.”
Vorasuk Shotelersuk



• Among members of a species
(esp, human)

• Among species

Environment/
Attack A

Environment/
Attack B

Challenge: Future is uncertain 
Solution: 



to read the origin of diversity:
DNA Sequencing Technologies 

Million times faster
(1 million years -> 1 year)

Million times Cheaper



Population-Average Medicine

Personalized medicine
Although the incidence of SE is low, but is it gonna be me? 

Which COVID Vaccine?

COVID vaccine reduces morbidity and mortality,

But has serious side effects (SE)



Personalized medicine
(After knowing population average, 

where exactly this person lies)

Genomic medicine
(using genomic technology)

Precision medicine
(using genomic, behavior, environmental factors)

Goal

Tool

Tools



Scientists think 
their time is exceptional.



Population-Average Medicine

Personalized Medicine

Outline

Read 

(+ Understand)

Write

(+ Target)



Read Understand Write Target

92% complete
Before 2021

https://wp.unil.ch/gtf/

100% completeHUMAN GENOME
Nurk, BioRxiv May 2021

Tools Applications



Short-read

Long-read 

Linked-read

Single-cell
HPC

Ultralong-read 



WANG Jian: BGI’s 20th Anniversary (2000)

•From KM/GTP

•to EZY and 8B99

T10 (10Tb/day): NB sequencing: 
birth defects, cancer, cardiovascular

Exa, Zetta, Yotta: internet of life

8 billion people; live to 99+ years old



1. Single gene – germline: Rare Dx, Genetic Dx

2. Single gene – somatic: Cancer

3. Single gene – environment: PGx

4. Polygenic – germline or somatic: NCD

5. Polygenic – environment: Infectious diseases

Read Understand Write Target

Tools Applications



IF 13.501

2008 - 2019

20(TTTTA)

500(TTTTA)-500(TTTCA) 



African family (Mali)



“I think within the next 10 years,

we’re going to be doing 

telomere-to-telomere genomes 

routinely,” Erich Jarvis, chair of the 
Vertebrate Genomes Project

Known Unknown
Unknown Unknown



Read Understand Write Target

3 Bbp Genome:

5 Mbp different

What are the impacts of 

this genetic variant?

Combined variants?

Non-coding?

Structural variants, CNV?



X-linked osteogenesis imperfecta

5 Yr





1,092 unrelated Thai



Meaning (effect, impact)

Structure dictates function.
- AlphaFold2 (predicting 3D structure from its aa sequence)

Nature July 2021; doi10.1038

- Cryo EM (atomic resolution) (Mahidol U)

Function: 
- expression level

- patch clamp, enzyme assay, etc

- animal model 2 Yr



ดร.ธนัยวตั สมใจทวีพร สถาบนัการจดัการปัญญาภิวฒัน์

Designer babies: Germline genome editing (technical VS ELSI)



Exome sequencing 
as the first-tier investigation

11 hospitals

1st in LMIC, in adults, as a network



Pharmacogenomics

Diversity -> Uniqueness

95% 4% 1%



Genotypic and phenotypic landscapes of 51 pharmacogenes derived 
from whole-genome sequencing in a Thai population
Natnicha Wankaew1, Pajaree Chariyavilaskul2,3, Monpat Chamnanphon2,4, Adjima 
Assawapitaksakul5,6, Wanna Chetruengchai5,6, Monnat Pongpanich7,8*, Vorasuk Shotelersuk5,6

PLOS One. Feb 2022

In every Thai individual, 

≥ 3 genes with 
non-normal phenotype.



1. Couples

2. Fetus

3. Newborn

4. Child to Elderly

Scenarios

Read Understand Write Target

Genetic Diseases, 

Pharmacogenomics,

Cancer
Actionable NCDs

NB Screening → NB Sequencing



Population-Average Medicine

Personalized Medicine

Outline

Read 

(+ Understand)

Write

(+ Target)



Diagnosis Treatment

Principles

1. Pathogenesis-based
2. Genome editing 

Read Understand Write Target



Rx: Pathogenesis-based:
Great, but time consuming

• 1989: The gene for CF was found.

• The first 10 years: deep understanding of CFTR function.

• 1 -> 2 -> 3 drugs (correctors + potentiators)

29

“This should be a cause for major celebration”



Read Understand Write Target

Tools: Precise genome manipulation

Base-editing

Prime-editing

Gene-sized insertion

Base-to-base change

Destroy

Repair



CRISPR-Cas9: destroy > repair

31



Xenotransplantation

CRISPR-Cas9

Sep 2021: 

genetically modified pig kidney 
to a deceased recipient



How to get the tools 
to the right cells?

• In vivo: 
accessible e.g. retina, liver

• Ex vivo (Hematopoietic stem 
cells CD34+, CAR-T cells, etc)



Read Understand Write Target

mRNA vaccine

(short-lived)
(GMP production: the same)

eg CAR-T cells (in vivo):
target the T cells

Targeted gene Rx

1. Changing compositions of LNP
2. Cell-specific antibodies

Vaccine (Weissman)

mRNA (Kariko) LNP (Cullis)



Population-Average Medicine

Personalized Medicine

Summary

(Read + Understand)

Newborn Sequencing 

+ annual analysis

(preventive medicine)

(Write + Target)

Tissue-specific 

gene therapy + 

Xenotransplant

From KM/GTP

To EZY 8B99+



Center of Excellence for Medical Genomics, MDCU
Excellence Center for Genomics and Precision Medicine, KCMH



ขอบคุณครับ


