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Creation of a New Taxonomy first 
requires an “Information Commons”









Biology Has Become a Data-Intensive Science



Cancer Research: Lung Cancer
at NTU Center of Genomic Medicine



The Opportunity to Integrate Data-Intensive Biology with Medicine

Figure 2-2: Knowledge of non-
small-cell lung cancer has evolved 
substantially in recent decades. 
The traditional characterization of lung 
cancers based on histology has been replaced 
over the past 20 years by classifications based 
on driver mutations. In 1987, this 
classification was rudimentary as only one 
driver mutation had been identified, KRAS. 
However, the sophistication of this system for 
molecular classification has improved with 
the advent of more genetic information and 
the identification of many more driver 
mutations. Similar approaches could improve 
the diagnosis, classification, and treatment of 
many other diseases.

Source: Pao and Girard 2011







Figure 4-1 The current 
model of the first year 
curriculum in a typical 
biomedical graduate
program (top) and an 
alternative model 
(bottom). 

The multicolored bars in the 
nodes and connections 
course represent 
fundamental principles and 
essential facts about each 
key process integrated 
across scales.



臺大基因體醫學研究中心
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Taiwan Biotech Take-off Action Plan
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Prevention
保健

Medical

Prevention

Care

Health Cloud

健康雲

 Quality and Healthy Life
– Daily: Fitness at all time

– Sick: Personalized Medicine

– Elderly: Long-term Care

 ICT-enabled international model 

for Sustainable Health Cloud
– Prevention Health Cloud for Better Health

– Long-term Care Cloud for Better Care

– Medical Cloud for Efficient Resource 
Utilization (short term) and Personalized 
Medicine (long term)

– Health Cloud for the Sustainability of 
Government Welfare and Industry 
Development

Smart Living-Taiwan health cloud
Supporting Healthcare Management Services Industry

and Promoting Smart Living



ICT-enabled Healthcare Applications

Personalized Preventive Health Care and Care Management
– Telecare

– Standards of technology and products
– Integration with social networking

(gym, wellness, travel, sports and food industry）
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Nike+ and iPhone, iPod



Financial investors: 

http://www.novartis.com/
http://www.novartis.com/
http://otsuka-us.com/
http://otsuka-us.com/


1 Check-Cap = 1 Chest X-ray = 1/300 CTC 

X-ray Radar Technology 

http://www.check-cap.com/index.php
http://www.check-cap.com/index.php


Oscan: a Smartphone Based Screening Device for Oral Cancer

The OScan team at Stanford University has developed an affordable 
screening tool that brings standardized, multi-modal imaging of the oral 
cavity into the hands of rural health workers around the world, allowing 
individuals to conduct screenings for oral lesions. This inexpensive 
device mounts on a conventional camera phone and allows for data to 
be instantly transmitted to dentists and oral surgeons. 

http://www.stanford.edu/~manup/home.html
http://www.stanford.edu/~manup/home.html




Example－A Great Helper
Ambient Assisted Living

 ICT  Applications

 Care for Elderly Living Alone
 Remote Physiological Signal 

Monitoring

 Reminders to Take Medicine

 Risk Prediction

Apparatus for iPhone APP   
Personalized ECG
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Ambient Assisted Living – IT solutions for active & healthy aging

Using modern ICT solutions can contribute to enable elderly people to stay in 

their familiar surrounding for a longer time and to increase quality and 

efficiency of care related services.



Smart Living for Seniors



G-Cloud Status toward Smart Living
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Summary
• Precision Medicine (Personalized Medicine):

1. A New Taxonomy will lead to better health care.

2. The time is right to modernize disease taxonomy.

3. New models for population-based research will enable development of 
the Knowledge Network and New Taxonomy.

• Digital Health: Outlook for Smart Living
1. Inexpensive, ubiquitous computing is revolutionizing the delivery of 

Healthcare.

2. We have a real opportunity to shift from a sickness model to a wellness 
model via the digital health.

3. Digital Health is creating new means of access of delivery of care, moving 
the patient to the center of the healthcare world, and providing more 
personalized, preventive, and cost effective care.
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