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2014 Analytical Report by Aging Aging Analytics
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Data science and AI are 
becoming the central factors 
driving progress in Longevity 
industry. 

Aging Analytics Agency has 
recognized this for over 5 
years, and began analyzing this 
sector in 2014 with its “Big 
Data in Aging and Age-Related 
Diseases” analytical report.





Deep Knowledge Ventures: Investing in 
AI for Longevity Since 2014
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2017 
Seed Round

2014  &  2015
Pre-Seed Round

2018
Round A

2019
Round B



Pharma’s AlphaGo Moment: For the First Time AI Has Designed and 
Validated a New Drug Candidate in Days
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Insilico Medicine 

The first in vivo active drug candidate developed from scratch (de-novo) using 
GENTRL system

GENTRL system - a modular drug design platform based on generative 
adversarial networks (GANs) and other machine learning

A new candidate has been developed staggeringly quickly: in 46 days, including 
target selection



The Role of Artificial 
Intelligence in Longevity 

Science



2019

20%

80%

2025

Treatment of Chronic and
Last Stage Diseases

Deep Diagnostics and 
Preventive Medicine

Precision Preventive 
Personalized 
Medicine

Treatment of Chronic and
Last Stage Diseases

50%
50%

One-Size-Fit-All 
Biomarkers

Personal Profile of 
Complex Biomarkers 

Networks

Patients Grouping

Individual Patient Level

Data Science and AI 
application leading to the 
Biomarker discovery and 

implementation
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Paradigm Shift from Treatment to Prevention



2025

Stabilized State of 
Health and Biological 
Age

Optimized Function of
Immune System

50%
50%

2019

Deep Diagnostics

Prevention of 
Pathologies 
at the Early Stage

50%
50%P4 Medicine

Precision 
Health

The New Frontier - from Precision Medicine to Precision Health

Data Science and AI 
application leading 

to the Biomarker 
discovery and 

implementation
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AI: Reshaping the 
Future of Longevity 







AI in UK
Industry
Landscape 2018

1000 AI Companies
25 AI Hubs





The Business of Longevity 2019
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Longevity AI 
Consortium at 
King’s College 
London

The UK’s First Dedicated 
AI for Longevity Hub
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Longevity AI Consortium at 
King's College London

Ageing Research at King’s (ARK) has developed Worlds first Longevity AI Consortium in 
2019, building upon the foundation it has already established ageing and longevity research 
to turn scientific innovations into clinical realities. 



Utilizing AI 
Opportunities for Longevity
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Artificial Intelligence: the Game Changer for Precision Health and Longevity

Longevity

Precision 
Health

Financial 
Wellness

AI for 
Longevity

Development of 
Biomarkers of 

Ageing

AI for WealthTech 
and AgeTech

AI for Longevity 
Clinical Trials

AI for Continuous 
Biomarker 
Monitoring

AI for Longevity 
R&D

Novel Uses of Life 
and Health Data

Third-Party 
Ecosystem 

Participants



AI for Precision Health: Progress and Opportunities 
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Genomics,  
transcriptomics, 

metabolomics,  and 
microbiomics data 

can be generated
 in real time

Generate data from DNA 
sequence analysis and
 electronic patient health 
records

Cost-efficiency of genome 
sequencing will enable 
genetic defects to be 
edited out 
of the genome

Meaningful 
Improvements 

in Clinical 
Care

Advances in 
Genetics

Research 
Tool and 

Processing 
Technology

Voluntary 
Data 

Contribution 
from 

Patients



● Continuous monitoring 
of health state based on 
changes in Biomarkers 
of aging

● Maintenance state of 
precision health through 
preventive medicine

● AI-based predictions of 
optimal drug 
combination

● Advanced 
Biomarker-based 
prognostics 

● AI-driven predictive 
prognostics based on 
personalized 
multi-omics

● AI-driven in silico 
personalised treatment 
optimization

● AI-driven personalised in 
vivo drug optimization 

AI-Driven Precision 
Biomarkers

AI-Driven Advanced  
Prognostics

Personalised  
Treatment 

Optimization

AI-Driven Preventative  
Treatment

AI-driven Biomarkers and P4 Medicine 

20Aging Analytics Agency



AI for P4 Medicine
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PreventivePrecisionPersonalized Predictive

Precision 
health

Re-analysis 
of biomarkers of aging

Calculated micro-interventions
to normalize biomarkers

P4

Analysis of biomarkers
of aging
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AI for Financial Longevity Wellness

Adjusted
FinTech tools

Robo-advisors 

Robo-retirement 

Micro-investing

Financial services 
software 

Digital brokerage 

AI-empowered  
WealthTech,

FinTech, 
AgeTech

Adjusted
AgeTech tools

Adjusted
WealthTech tools



www.aginganalytics.com

Biomarkers of Longevity
Analytical Report

Current State, Challenges and Opportunities 
Landscape Overview 2019 

Increasing Role of Data Science and Artificial 
Intelligence in Biomarker Discovery and 
Monitoring

https://www.aginganalytics.com/




Biomarkers of Longevity: Report Key Points
  

◆ A shift is needed towards maximally actionable biomarkers of aging that are not as 

accurate as possible but precise enough and immediately implementable

◆ As the volume of data on biomarkers of Longevity (and the complex ways they interact) 

continues to grow, AI will become a completely essential component of all Biomarkers 

of Longevity discovery, development and implementation

◆ Aging Analytics Agency’s newest report presents an MVP list of biomarkers and 

biomarker panels with the highest ratios of accuracy to actionability, which are ideal 

for immediate practical implementation

◆ AI will enable the shift from preventive medicine to Precision Health, orchestrating a 

near real-time cycle of biomarker monitoring and therapeutic micro-adjustment
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AI-Driven Development of 
Biomarker Panels of Aging, 

Longevity and Health



AI-Driven Development of Biomarker Panels of Aging

Biomarker panel
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Unfulfilled Biomarkers

Validated Biomarkers 
adopted in practice
Experimental Biomarkers 
adopted in practice

Aging Analytics Agency

Artificial Intelligence will use 
Digital Biomarkers to 
reality-check the proposed 
Longevity therapies and filter 
out inappropriate or 
impractical biomarkers from 
effective ones.

27
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Data Science and AI Making Complex Biomarkers Available

Predictive modelling 
and analytics

Experiments

Quality Assessment

Omics profiling and 
Data processing

Normalization and 
imputation

Model results Model training Preprocessing
Multi-omics

database
Quality 

evaluation

Sample Collection Transformation Interpretation Multi-omics

Data acquisition, multi-omics integration 
and predictive modeling

Creation of topological maps of 
health and disease



Digital Biomarkers, Pharma Industry, and P4 Medicine

Access to advanced preventive  
restorative medicine 
technologies

Health management by world 
leading experts

01

02

03
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Healthy lifespan extension and 
ageing  processes reversal to a 
young state

Personalized Longevity 
programs
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Biomarker Panels

Genome

A Biomarker Panel is a group of 
biomarkers that reflect different 
interconnected processes or 
parameters of a disease or health 
status, creating complex networks of 
biomedical outputs. 
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Functional and 
Structural 
Outlook

Source Outlook Focus Level 
Outlook Omic Outlook Application 

Outlook Type Outlook Age Mechanism 
Outlook

Clinical Outlook

Dermatology

Infectious 
diseases

Maternal-Fetal
medicine

Endocrinology

Neurology

Cardiology

Oncology

Alcohol/drug
treatment

Allergology

Diseases and Conditions Outlook

Immunology

Otolaryngology

Dentistry

Urogynecology

Sleep disorders

Rheumatology

Hematology

Orthopaedics

Gastroenterology

Ophthalmology

Blindness
Age-related 

Macular 
Degeneration

Chronic 
inflammatory 

status

Routine and 
Comprehensive 

Physicals
Organs level Glycomics Toxico-

genomics Research Safety
Altered 

Intercellular 
Communication

Deep Vein
Thrombosis

Coronary Artery
Disease

Cardiovascular 
Disease

Atherosclerosis

Hypertension

Amyotrophic 
Lateral Sclerosis

Cancer

Type II Diabetes

Aging-associate
d Metabolic 
Syndrome

COPD

Osteoporosis

Coordination 
impairment

Multiple 
Sclerosis 

Dementia

Mild Cognitive 
Impairment

Cerebrovascular
Disease

Parkinson’s 
Disease

Alzheimer’s 
Disease

Obesity

Osteopenia

Sarcopenia

Arthritis

Endocrine 
profile; HPA axis

Processing 
speed; Working 
memory; Visual 

memory

Lung capacities;
Transpulmonary 

pressure

Blood pressure;
Lipid profile;
Glycated Hb 

Muscle mass;
Body impedance;

Abdominal fat

Bone density;
Bone mass hip

Locomotor 
function; 
Dexterity

Pedigree and 
Family History

Laboratory 
procedures 

(Blood, Saliva, 
Biopsy)

Imaging 

Human 
Biomonitoring

Digital 
biomarkers + AI

Tissue level

Cellular level

Proteins and Cell 
Signalling level

Genomic level

Biochemistry 
level

Lipidomics

Proteomics

Metabolomics

Epigenomics

Genomics

Pharmaco-
microbiomics

Pharmaco-
genomics

Nutritional 
genomics

Foodomics

Transcriptomics

Regenerative 
Medicine

P4 Medicine

Screening

Disease Risk 
Assessment

Diagnostic

Diagnostic 
Development

Clinical Trials

Preclinical Trials

Drug 
Formulation

Drug Discovery 
and 

Development

Validation 

Efficacy -
Surrogate and 

Diagnostic

Efficacy - 
Prognostic

Efficacy - 
Predictive

Efficacy - 
Pharmacodynamic

Stem Cell 
Exhaustion

Cellular 
Senescence

Mitochondrial 
Dysfunction

Deregulated 
Nutrient Sensing

Loss of 
Proteostasis

Epigenetic 
Alterations

Telomere 
Attrition

Genomic 
Instability 

Single Biomarkers and Panels Classification Framework

Biological Age 
measurement
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Functional and 
Structural 
Outlook

Source Outlook Focus Level 
Outlook Omic Outlook Application 

Outlook Type OutlookClinical Outlook Diseases and Conditions Outlook
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The Need for Maximally Actionable Biomarkers of Aging  

◆ Biomedical markers are able to serve as the basis for building standard metrics 

for government programs and cost-effective healthcare policies, clinical 

implementations, and industrial output in global Longevity Industry.

◆ Big Data analytics is needed to develop optimal Panels of Biomarkers of aging 

and to determine how to optimize their implementation.

◆ Panels of less precise but easily implementable biomarkers of aging would be 

much better than an extremely precise and comprehensive panel of biomarkers 

of aging.



  
    The next edition of the report will feature:

◆ Concrete deep analysis of which biomarkers and biomarker panels are available 

today.

◆ Estimation of which biological age biomarkers and implementations are 

consolidated, able to be used for human testing and monitoring

◆ The role of digital biomarkers and AI platforms and how they will become 

indispensable components of ageing and Longevity biomarker discovery, 

research, development and users daily use.

Biomarkers of Longevity: Second Edition - Q1 2020
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Longevity AI
Accelerator





AI Longevity Accelerator

AI Longevity Accelerator is the World’s First Specialised Accelerator,
focused on the AI for Longevity Industry

“SPIN-OFF” COMPANIES

“SPIN-IN” COMPANIES

MENTORSHIP AND 
INCUBATION

SCIENTIFIC PUBLICATIONS

GROWTH VC INVESTMENTS 
AND GOVERNMENTAL 

GRANTS

DIRECT ACCESS TO INDUSTRY 
EXPERTS

IN-DEPTH INDUSTRY 
EXPERTISE

SOPHISTICATED SCIENTIFIC 
VALIDATION

AI LONGEVITY 
ACCELERATOR

ADVANCED BENCHMARKING & 
INVESTMENT ANALYTICS

DEEP MARKET INTELLIGENCE



STRICTLY CONFIDENTIAL

DEEP KNOWLEDGE GROUP GEOGRAPHY

SWITZERLAND

UNITED STATES UNITED KINGDOM

SINGAPORE

ISRAEL

AI Longevity Accelerator Global Aspect

2022

2020

2019

2020

2020

JAPAN
2021

CHINA
2022



STRICTLY CONFIDENTIAL

DEEP KNOWLEDGE GROUP GEOGRAPHYFunding by Deep Knowledge Group to the Longevity AI Consortium

Deep Knowledge Group 
is providing the Longevity 
AI Consortium with £2 
million for non-profit 
activities over a 3-year 
period.

Deep Knowledge 
Ventures will provide the 
Longevity AI Consortium 
with £5 million for 
commercial activities 
over a 3-year period.

The further liquidity and 
syndication of the 
investment rounds will 
be provided and 
supported by 
Longevity.Capital
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Longevity.Capital

Specialized Longevity-Focused 
Hybrid Investment Fund



Portfolio Diversification over 10 of Longevity Industry Subsectors
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Regenerative Medicine

Longevity FinTechAgeTech

Longevity NeuroTech

Longevity WealthTech

Longevity FemTech

Geroscience P4 Medicine

Biomarkers of Longevity

AI For Longevity

LONGEVITY.CAPITAL



Longevity.Capital Fund Architecture
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Longevity Capital Fund is a Novel InvestTech Solution: Specialised 
Investment Fund focused on the Longevity Industry

LONGEVITY
CAPITAL

FUND

ENHANCED LIQUIDITY

DE-RISKING PORTFOLIO

BENCHMARKED 
COMPANIES

PRIVATE EQUITY

HEDGING PROGRAM

DIRECT ACCESS TO 
INDUSTRY LEADERS

CONVERTIBLE NOTES

ACTIVELY MANAGED 
CERTIFICATES

IN-DEPTH INDUSTRY 
EXPERTISE

SOPHISTICATED 
SCIENTIFIC VALIDATION



The Future of
AI for Longevity



The Future of AI for Longevity
  

◆ AI will exponentially accelerate the rate of Longevity R&D and the pace of the 

practical implementation of Longevity technologies and therapeutics

◆ This will accelerate the shift from treatment to prevention and from preventive 

medicine to Precision Health

◆ We will witness a shift in the collection of health data away from hospital patients 

and towards thecollection of life data from of millions of healthy individuals
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The Future of AI for Longevity
  

◆ Explosion of activity in developing actionable biomarkers of aging that have 

very high ratios of accuracy to implementability

◆ FinTech, AgeTech and WealthTech, AI will enable financial wellness over 

extended periods of Healthy Longevity

◆ Novel methods of AI to optimize psychological wellness, social activity, 

neuroplasticity, and to combat loneliness and social isolation
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www.aginganalytics.com

Global Longevity 
Governance Landscape

  
50 Countries Big Data 

Comparative Analysis of 
Longevity Progressiveness

http://www.aginganalytics.com


   Longevity Industry 1.0

Longevity Industry 1.0: Evolution of the Longevity Industry from Zero to 1.0 

   
◆ The Industrialization of Longevity
◆ The Current State of Longevity 

Science, Business, Finance, and 
Practical Applications

◆ Longevity Becomes National Priority 
Item for the Strategic Agenda of 
Progressive Governments

◆ Transforming the Challenge and 
Deficit of Aging into the Opportunity 
and Asset of Longevity

◆ Defining and De-Risking: Hype vs. 
Reality



Longevity Industry 2.0: DeepTech Engineering the Accelerated Trajectory of 
Human Longevity - The Blueprint and Pathway from 1.0 to 2.0



Longevity Industry 2.0: DeepTech Engineering the Accelerated Trajectory of 
Human Longevity - The Blueprint and Pathway from 1.0 to 2.0

   
◆ Global Industrialization of Longevity to 

Scale
◆ The Evolution from Longevity 

Start-ups to Multi-Trillion Dollar 
Longevity Corporations

◆ How AI Will Replace Doctors by 2025
◆ The Disruption of BioTech and 

Healthcare by Novel AI-Driven 
InvestTech Solutions

◆ The Rise of Progressive Longevity 
MegaHubs



Formula of 21st Century

Most Progressive Country  =

Ministry of AI  +  Ministry of Longevity



Aging Analytics Agency (AAA) Disclaimer.

The information and opinions in this report were prepared by Aging Analytics Agency. The information herein is believed by AAA to be reliable but AAA makes no representation as to the accuracy or completeness of such 
information. There is no guarantee that the views and opinions expressed in this communication will come to pass. AAA may provide, may have provided or may seek to provide advisory services to one or more companies 
mentioned herein. In addition, employees of AAA may have purchased or may purchase securities in one or more companies mentioned in this report. Opinions, estimates and analyses in this report constitute the current 
judgment of the author as of the date of this report. They do not necessarily reflect the opinions of AAA and are subject to change without notice. AAA has no obligation to update, modify or amend this report or to otherwise 
notify a reader thereof in the event that any matter stated herein, or any opinion, estimate, forecast or analysis set forth herein, changes or subsequently becomes inaccurate. This report is provided for informational 
purposes only. It is not to be construed as an offer to buy or sell or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy in any jurisdiction.
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