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WE AIM TO MAKE LONGEVITY BUSINESS CREDIBLE, EFFECTIE, 
SUSTAINABLE AND PROFITABLE 

 
INSILICO MEDICINE AIMS TO EXTEND PRODUCTIVE LONGEVITY 

BY BUILDING SIGNATURES OF AGING AND AGE-RELATED 
DISEASES AND GENERATING NOVEL MOLECULES USING 

ARTIFICIAL INTELLIGENCE 



ARTIFICIAL	INTELLIGENCE	
FOR	DRUG	DISCOVERY	

ARTIFICIAL	INTELLIGENCE	
FOR	BIOMARKER	DEVELOPMENT	

UNLOCKING	THE	VALUE	OF	DATA		
WITH	BLOCKCHAIN	+	A.I.		

NOVEL	STRATEGIES	FOR		
RAPID	VALIDATION	

EXTENDING 
HEALTHY 

LONGEVITY 



PHARMA EFFICIENCY IS DECLINING STEADILY 

Bernstein	Research:	The	Long	View	-	R&D	Produc:vity,	2010	
46 NEW DRUGS launched in 2014 

92% 
>$2.6B 

FAILURE RATE IN 
CLINICAL TRIALS 

TO DEVELOP ONE 
DRUG 

DOES NOT SHARE EVEN OLDEST 
DATA 



GLOBAL SALES: >$1 Trillion 
GLOBAL	R&D: 		>$150 Billion 

92% 
>$2.6B 

FAILURE RATE IN 
CLINICAL TRIALS 

TO DEVELOP ONE 
DRUG 



DEEP LEARNING 
REVOLUTION 

DEEP LEARNING 
REVOLUTION IN  
DRUG DISCOVERY 

MOST OF THE ”HYPE” IN AI IS DUE TO THE 
CREDIBLE ADVANCES IN DEEP LEARNING 
AND REINFORCEMENT LEARNING 

Source	of	the	original	image:	nvidia.com	





by	Daniela	Hernandez	





E.	SMALEY,	NATURE	BIOTECHNOLOGY,	JULY	2017		



NEW  BUSINESS MODELS EMERGE AS PHARMA STARTS TESTING 
THE DEEP LEANING WATERS 

Source:	Genetic	Engineering	&	Biotechnology	News	



NEW AI-POWERED LONGEVITY-FOCUSED PHARMA EMERGES 

JUVENESCENCE 
THE BOOK & THE COMPANY 

Gregory Bailey, MD 
MediqVentures 

Jim Mellon 
Bri[sh “Warren Buffet” 

Declan Doogan, MD 
developed Zoloa, Lipitor 

and Viagra 



Source:	Biopharmaceutical	Research	&	Development,	PRMA				http://phrma-docs.phrma.org/sites/default/Wiles/pdf/rd_brochure_022307.pdf	



STRATEGIES FOR AI-POWERED DRUG DISCOVERY 

LOOKING FOR A NEEDLE IN A HAYSTACK	 GENERATE PERFECT NEEDLES	





THE MOST COMPREHENSIVE END-TO-END DRUG 
DISCOVERY PIPELINE IN THE INDUSTRY UTILIZING  

NEXT-GENERATION ARTIFICIAL INTELLIGENCE 



GENERATIVE ADVERSARIAL NETWORKS (GANs) 



Reed	et	al,	ICML	2016	



Zhang	et	al,	StackGAN:	Text	to	Photo-realis:c	Image	Synthesis	with	Stacked	Genera:ve	Adversarial	
Networks	





GAN/RL-BASED MOLECULAR GENERATORS WERE VALIDATED 
EXPERIMENTALLY AND ARE BEING FINE-TUNED 

 
RESULTS WILL BE UNVEILED AT THE INTERNATIONAL 

CONFERENCE ON MACHINE LEARNING, JULY 10-15 2018 
(INSILICO IS A GOLD SPONSOR) 



Type	 Title	

New	3D	Struct.	for	AAE	 3D	Molecular	Representations	Based	on	the	Wave	Transform	for	Convolutional	Neural	Networks.	ACS	Mol.	Pharm,	2018	

Pathways	for	IO	
(training	DNNs)	

Bifunctional	immune	checkpoint-targeted	antibody-ligand	traps	that	simultaneously	disable	TGFβ	enhance	the	efWicacy	of	
cancer	immunotherapy.	Nature	Communications,	2018	

DNNs	for	Age	Prediction	 Population	speciWic	biomarkers	of	human	aging:	a	big	data	study	using	South	Korean,	Canadian	and	Eastern	European	patient	
populations.	Journal	of	Gerontology	Section	A,	2018	

GANs	for	Medicinal	
Chemistry	

druGAN:	An	Advanced	Generative	Adversarial	Autoencoder	Model	for	de	Novo	Generation	of	New	Molecules	with	Desired	
Molecular	Properties	In	Silico.	ACS	Molecular	Pharmaceutics,	2017	

DNNs	for	Side	Effects	 Towards	natural	mimetics	of	metformin	and	rapamycin.	Aging,	2017	

DNNs	for	Target	ID	 Use	of	deep	neural	network	ensembles	to	identify	embryonic-fetal	transition	markers:	repression	of	COX7A1	in	embryonic	and	
cancer	cells,	Oncotarget,	2017	

DNNs	and	Blockchain	for	
Data	Exchange	

Converging	blockchain	and	next-generation	artiWicial	intelligence	technologies	to	decentralize	and	accelerate	biomedical	
research	and	healthcare.	Oncotarget,	2018	

GANs	for	Medicinal	
Chemistry	

The	cornucopia	of	meaningful	leads:	Applying	deep	adversarial	autoencoders	for	new	molecule	development	in	oncology.	
Oncotarget,	2016	

Dimensionality	
Reduction	Algorithm	

In	silico	Pathway	Activation	Network	Decomposition	Analysis	(iPANDA)	as	a	method	for	biomarker	development.	Nature	
Communications,	2016	

DNNs	for	ClassiWication	
of	Molecules	

Deep	Learning	Applications	for	Predicting	Pharmacological	Properties	of	Drugs	and	Drug	Repurposing	Using	Transcriptomic	
Data.	ACS	Molecular	Pharmaceutics,	2016	

DNNs	for	Age	Prediction	 Deep	biomarkers	of	human	aging:	Application	of	deep	neural	networks	to	biomarker	development.	Aging,	2016	

Review	 Applications	of	Deep	Learning	in	Biomedicine.	ACS	Molecular	Pharmaceutics,	2016	

FOLLOW US ON PUBMED: INSILICO+MEDICINE 



BUSINESS MODEL: 
 

DISCOVER NEW MOLECULES USING AI, PRE-VALIDATE THE 
MOLECULES, LICENSE TO BIG PHARMACEUTICAL COMPANIES 

FOR DEVELOPMENT 





VALUATION OF A PRE-CLINICAL ASSET 



INSILICO PIPELINE 



FINANCING	PLANS	
 
CURRENTLY THERE ARE OVER 2,000 PROMISING PRE-

CLINICAL LEADS IN THE PIPELINE (AVG. LICENSING 
DEAL IS $38 MIL) 

 
PLANNING TO INITIATE THE FUNDING ROUND B IN 

APRIL-MAY 2018 
 
 



5th ANNUAL AGING RESEARCH FOR DRUG DISCOVERY FORUM  
2nd AI & BLOCKCHAIN FOR HEALTHCARE 

AT EMBO/BASEL LIFE 

	
Basel, Switzerland 

Basel Congress Center, Sept 11-14 
www.BaselLife.Org 



MEET US AT “THE LAB”  
AT MASTER INVESTOR SHOW  

FOR A DEMO OF YOUNG.AI AND LONGENESIS 









ALEX ZHAVORONKOV, PHD 
alex@insilico.com

Insilico Medicine, Inc 
Emerging Technology Centers 
Johns Hopkins University 
B301, 1101 33rd Street 
Baltimore, MD, 21218 
 

•  Drug Discovery 
•  Drug Repurposing 
•  Biomarker Development 
•  Clin. Trials Predictors 
•  Aging Research 
•  AI Solutions for Blockchain  

TRANSFORMING THE PHARMACEUTICAL INDUSTRY 
AND THE FUTURE OF LONGEVITY WITH NEXT-

GENERATION ARTIFICIAL INTELLIGENCE 

@biogerontology	
Top	100	AI	

Companies	2018	


