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DNA Science: Y2K Twenty Years On

In the past

By RE73 - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=18862968

At present

Arrays

Parallel Sequencing

ACTCAGCCCCAGCGGAGGTGAAGGACGTCCTTCCCCAGGAGCCG
GTGAGAAGCGCAGTCGGGGGCACGGGGATGAGCTCAGGGGCCTC
TAGAAAGATGTAGCTGGGACCTCGGGAAGCCCTGGCCTCCAGGT
AGTCTCAGGAGAGCTACTCAGGGTCGGGCTTGGGGAGAGGAGGA
GCGGGGGTGAGGCCAGCAGCAGGGGACTGGACCTGGGAAGGGCT
GGGCAGCAGAGACGACCCGACCCGCTAGAAGGTGGGGTGGGGAG
AGCATGTGGACTAGGAGCTAAGCCACAGCAGGACCCCCACGAGT
TGTCACTGTCATTTATCGAGCACCTACTGGGTGTCCCCAGTGTC
CTCAGATCTCCATAACTGGGAAGCCAGGGGCAGCGACACGGTAG
CTAGCCGTCGATTGGAGAACTTTAAAATGAGGACTGAATTAGCT
CATAAATGGAAAACGGCGCTTAAATGTGAGGTTAGAGCTTAGAA
TGTGAAGGGAGAATGAGGAATGCGAGACTGGGACTGAGATGGAA
CCGGCGGTGGGGAGGGGGAGGGGGTGTGGAATTTGAACCCCGGG
AGAGAAAGATGGAATTTTGGCTATGGAGGCCGACCTGGGGATGG
GGAAATAAGAGAAGACCAGGAGGGAGTTAAATAGGGAATGGGTT
GGGGGCGGCTTGGTAACTGTTTGTGCTGGGATTAGGCTGTTGCA
GATAATGGAGCAAGGCTTGGAAGGCTAACCTGGGGTGGGGCCGG
GTTGGGGTCGGGCTGGGGGCGGGAGGAGTCCTCACTGGCGGTTG
ATTGACAGTTTCTCCTTCCCCAGACTGGCCAATCACAGGCAGGA
AGATGAAGGTTCTGTGGGCTGCCCCGACCCGCTAGAAGGTGGGG
TGGGGAGAGCATGTGGACTAGGAGCTAAGCCACAGCAGGACCCC
CACGAGTTGTCACTGTCATTTATCGAGCACCTACTGGGTGTCCC
CAGTGTCCTCAGATCTCCATAACTGGGAAGCCAGGGGCAGCGAC



MinlON: A Complete DNA Sequencer on a USB

https://www.genengnews.com/insights/first-nanopore-sequencing-of-human-genome/



DNA Sequencing: Big Data in Life Sciences and Genomics

Factorl - Increase databases Factor 2 - Decrease unit cost
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E.R. Mardis, Nature (2011), B. Langmead &A. Nellore, Nature Reviews Genetics (2018) https://www.genome.gov/27565109/the-cost-of-sequencing-a-human-genome/



Precision Medicine : New Normal Era of MEDICINE
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Is there a way to bridge the gap between healthspan and lifespan?

3 Best Examples of Current Precision Medicine
* Genomic Sequencing Services

 DNA Editing

Lifespan W  Healthspan
| § * Longevity Medicine and Epigenetics
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Healthcare Innovative Platform

* Smart Drugs

* Smart Diagnostics

* Smart Medical Devices
* Smart Medical Services




* Smart Drugs

* Smart Medical Gadget
*  Smart Medical Service

+ Smart Diagnostics Biologics & Personalized Medicine
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Smart Drugs
Smart Diagnostics

Smart Medical Gadget

ot Medica Service Personalized Medicine
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Smart Drugs
Smart Diagnostics

Smart Medical Gadget
Smart Medical Service

Implanted Drug Delivery System: Microchip Drug

T-"éfi"“f" : First-in-Human Testing of a Wirelessly Controlled Drug Delivery Microchip
ranslational
Medicine Robert Farra et al.
RVAAAS Sci Transl Med , (2012);
' DOI: 10.1126/scitransimed.3003276

Inside Joh

Researchers have implanted microchips and programmed
them to deliver doses of medication in seven patients,

Microchip How the
implant device works

The device
containing the
microchip is
implanted under
the skin, and
programmed

to be monitored and
controlled remotely.

Drug reservoirs

At time of implant,
drugs are stored in
sealed reservoirs.

Researchers from Microchips Inc. say they
successfully loaded a microchip with a drug for
osteoporosis, implanted it in seven patients
and programmed it wirelessly to release doses
of the medication.

When electrical current is.
applied, the membrane
sealing the reservoir
melts, releasing the drug.

When the drug reservoir is
empty, the next dose can
be delivered from another
reservoir.

Source: MicroChips Inc, The Watl Street Jeurnal



Smart Drugs

Smart Diagnostic Direct-To-Customer (DTC) Lab Testing

Smart Medical Service
Thailand

Smart Medical Gadget
Google

Search 23andMe

23and Me login | clamcodes @ blog = we're hiring!  help
\23andl\a‘le genetics just got personal. ¥

how it works genetics 101 store about us
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See your genes in a whole new light. g sustgotyourir

TIME Magazine's 2008 Invention of the Year, now $399. Click to claim your kit
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* Smart Drugs
* Smart Diagnostics
* Smart Medical Gadget

*  Smart Medical Service

ANGELINA

EFFECT

ACTRESS ANGELINA JOLIE UNDERGOES |[/-\" ¥\
| PREVENTATIVE DOUBLE MASTECTOMY |\ Qi

Angelina Effect:
Point-Of-Care Testing (POCT) Lab

Angelina Jolie’s family history
of hereditary breast and
ovarian cancer
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Smart Drugs
Smart Diagnostics
Smart Medical Gadget

smeveiasenice | AFEIfICial Intelligence (Al) in medicine

Introducing IDx-DR, your new
partner in diabetes care

The first and only FDA authorized
Al system for the autonomous
detection of diabetic retinopathy

| @D:«'

IDx-DR Analysis Report

Patient ID: PATIENTD

10x Submission 10 1
IDx-DR s intended for use to automatically detect more than Exam Anabysis Date 201510-1 i
mild diabetic retinopathy (mtmDR} in adults ages 22 years of Exam Anabysia Tame B5248 AN
age or older diagnosed with diabetes whe have not been Erarn Result Mgre Tuan mud dabet retropatty dotected

L e Rt 10 a0 Oy Care prefeiseonal

previously diagnosed with diabetic retinopathy. IDx-DR is
indicated for use with the Topocon NW400.

https://www.healthcare.digital/single-post/2018/04/20/ \ yJ,




* Smart Drugs
* Smart Diagnostics

*  Smart Medical Service

. Smart Medical Gadet 3D Bioprinter in medicine

3D Printing
in Medicine

Source: https://3dprintingindustry.com



Smart Drugs
Smart Diagnostics

+ Smart Meical Godget Telemedicine & Vending machine

Smart Medical Service




* Smart Drugs
e ot Gudaet Brain-Computer Interface
* Smart Medical Service

Sigmal Processing

Feature _ Translation
extraction algorithm




Brain-Computer Interface

L A

T6 BrainGate
oy aw

LS 2820

Two participants in the BrainGate clinical trial directly control a tablet computer through a brain-computer interface to chat with each other online. The research,
published in PLOS ONE, is a step toward restoring the ability of people with paralysis to use everyday technologies. Credit: BrainGate Collaboration

https://techxplore.com/news/2018-11-brain-computer-interface-enables-people-paralysis.html



Smart Drugs

Smart Diagnostics
Smart Medical Gadget
Smart Medical Service

Wearable devices :

Internet of Medical Thing (loMT)

lechnology

Market

OPPORTUNITIES AND FORECASTS,
2014-2022

Global Wearable Technology
Market is expected to reach
$57,653 Million by 2022,

Growing at a CA
(2016-2022)

loMT

@ Allled Market Research



Smart Drugs
Smart Diagnostics

Smart Medical Gadget Dilige nt RO bOtics

Smart Medical Service

FROM: https://spectrum.ieee.org/automaton/robotics/medical-robots/how-diligents-robots-are-making-a-difference-in-texas-hospitals



* Smart Drugs

* Smart Diagnostics Diligent RObOtiCS

* Smart Medical Gadget

* Smart Medical Service i n Texa S H OS p ita I S

ABB's YuMi the Next Generation of Collaborative Robot

Moxi, in hospitals in Texas



Smart Drugs

Smar Disgnostics Artificial Intelligence (Al) in medicine

Smart Medical Gadget
Smart Medical Service

9 Applications of Al in medicine:

*  Online doctor

 Al-based surgical assistance

*  Nurse robotics

*  Body Scanning

. Receptionist & Admin support
*  Health monitoring

Medical record manager

*  Drug manager and creator

*  Clinical judgement tool

ody Scanning

SOURCE: https://medicalfuturist.com/top-ai-algorithms-healthcare/



* Smart Drugs

* Smart Medical Gadget

. Smart Diagnosic Augmented Reality (AR) in

* Smart Medical Service MEdicaI EducatiOn

Project

Esp

An augmented reality project by

334MED!CAL




Smart Drugs
Smart Diagnostics H H . .

e e Virtual Reality/Augmented Reality/Merged Reality
Smart Medical Service

VIRTUAL REALITY (VR) AUGMENTEDREALITY(AR) ~ MERGED REALITY (MR]

Completely digital environment Real world with digital . Realand the virtual are intertwined
l information overlay ‘

L & s

’
< : Real world remains central : Interaction with and manipulation
Fully enclosed, synthetic experience to the experience, enhanced by of both the physical and
with no sense of the real world. virtual details. 1 virtual environment.

Source: https://img.online-station.net/ _content/2018/1004/gallery/1538651339.jpg



Medicine in the 20th Century
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Medicine in the 21st Century

ILLNESS - WELLNESS CONTINUUM

WELLNESS PARADIGM

Pre- High
Mature T Level
Death MR Wellness

) TREATMENT PARADIGM

© 1972, 1988, 2004, John W. Travis, MD

Neutral Point
(No discernable illness or wellness)



Outlive: The Science & Art of Longevity

Pl SilaR0H COFY W EEEATICe A BELTTILLER

OUTLIVE

THE SCIENCE & ART
OF LONGEVITY

DR PETER ATTIA

WITH BILL @IFFOED

ETHIHELHG alBIEIHE ! TH LN BUTTEN LEESEE

' e
OUTLIVE

THE SCIENCE & ART
OF LONGEVITY

DR PETER ATTIA

Q28 MEASUKVNISQUACAI DV

https://www.youtube.com/watch?v=qeoEOlau4BE
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Reverse Aging : Biohacking Your Life

LIFESPAN
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Vitality Enhancement & Longevity Academy
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9 hallmarks of aging:
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Cell, Volume 153, Issue 6, 1194-1217, 6 June 2013



m 2023 IRALIAIAIUYS 12 U52n15 (9 + 3)

Molecular and Biological Hallmarks of Ageing

* Genomic instability

e Telomere attrition

* Epigenetic alterations

* Loss of proteostasis

* Disabled macroautophagy

* Deregulated nutrient-sensing

e Mitochondrial dysfunction

e Cellular senescence

e Stem cell exhaustion

* Altered intercellular communication
* Chronic inflammation
* Dysbiosis Sl s

Cell: Volume 186, Issue 2, 19 January 2023, Pages 243-278



Development of CRISPR/Cas9 method for genome
editing receives Nobel Prize in Chemistry 2020

T ¥

© Nobel Prize Outreach. Photo:
Brittany Hosea-Small

Emmanuelle Jennifer A. Doudna
Charpentier

Prize share: 1/2

© Nobel Prize Outreach. Photo:
Bernhard Ludewig

Prize share: 1/2
Using the genetic scissors, researchers can edit the genome of
practically all living things https://www.nobelprize.org/prizes/chemistry/2020/popular-information/



Ce“ “Loss of epigenetic information
as a cause of mammalian aging”

Reverse Tissue
Epigenetic |
Reprogrammingg

Reverse Aving Revolution

Thinning hair ©

~—

-

GIVEN ANTI-AGEING DRUGS
P _—O Lean

O
Glossy brown fur

O
Bright eyes

Yang et al., 2023, Cell 186, 305-326 https://sohealthy.com/scientific-research-on-nmn-and-nad-supplements-reveals-anti-ageing/
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David A. Sinclair, PhD,
with Marshicir 13, LaPlante

Prof. David A. Sinclair, Ph.D.

* A professor of genetics at Harvard Medical School
* A leading innovator of his generation
* Named by Time as “one of the 100 most influential people in the world”
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Healthy Longevity: Summary

Human Genome
Deciphered

Genetic Inheritance
Emphasized:
Predictive, Preventive,
and Personalized

Toward Precision
Medicine: Building a
Knowledge Network
for Biomedical
Research and a New

Taxonomy of Disease.

Implementing
Personalized Medicine
(Participatory as 4" P,
Patient-center care)

NIH Initiative in
Precision Medicine

Precision Public Health

Precision Healthcare
Delivery - Health
System Science

2017-forward

An easy way to embrace healthspan is to remember the 5 Fs:

Family

Fitness
Food

Fun

Finances




