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Learsr\ma frmm Hobbies

(Communicate, Collaborate and Digging-out of Failure)
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Insights by Stanford Business  Topics v Q

Entrepreneurship, Management STANF ORD
BUSINESS
Baba Shiv: Failure is the Mother of

Innovation

Startups may embrace the “fail-fast” mantra, but many
leaders are risk-adverse.
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March 2, 2016 | by Eilene Zimmerman
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Innovation requires plenty of trial and error. | iStock/mustafahacalaki



13 Why: business with{out)
scientific computing
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Dr. Alejandro Zaffaroni (1923-2014)
ALZ A, DNAX, Affymax/Affymetrix, Symyx, Maxygen, Alexza, etc.




2) When (can you afford ik?)

Startup Financing Cycle

VCs, Acquisitions/Mergers & ' Secondary Offerings

Strategic Alliances
< >

Later Stage
- >

Angels, FFF
-« >

Seed Capital

Early Stage

e e

Public Market
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Mezzanine

Break even
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Valley of Death




Y Who: Your Networlk
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Drug Industry Layoffs: 300,000 in the last decade!

A 6ede Inrug Inustry Layff

Year Number of jobs cut ‘
| 1~
| |
{ 2000 2,453 |
| 2001 4,736 |
| 2002 11,488
i 2003 28,519 |
’ 2004 15,640 '
‘ 2005 26,300 |
| 2006 15,638
| 2007 31,732 |
| 2008 43,014 “
| 2009 61,109 |
| 2010 53,636 |
| 2011 (First three 3,385 i
“ months) |
|  TOTAL 297,650 1
|

Source: Challenger, 1
Gray & Christmas,
Inc. © |



3) Who (cont.): The World...

OVERVIEW PRODUCT SERVICES BENEFITS PRICING RESOURCES Get in Touch

The talent pool for enterprise

Fingertip access to designers, developers, writers, translators, customer support pros, lead gen specialists, and

Forbes (5May 2015): Elance-oDesk Becomes 'Upwork' In Push To Build
$10B In Freelancer Revenues




4) What: Access, Buv...ﬁkem Build

Pre-filter using similarity
analysis, for example

Structure-based
virtual screening
Structure-based
pharmacophore

Biological
assay

Chemical
optimization

Software and resources for computational medicinal chemistry

Liao C, Sitzmann M, Pugliese A, Nicklaus MC.
Future Med Chem. 2011 Jun;3(8):1057-85



@ Clustering
ﬁ Public patent /
' literature

databases o
I

classification i A

D cremica
similarity
' searching

Chemical
structure

Ligand structure
registration
(public)

Target-ligand
Project co-crystallisation

management data

databases 0 (public) 0
! — : "
| {Te % Target-ligand
| Sub- co-crystallisation
structure data

Screening (raiouse) Q
data A

~g P

searching

%m208nd

3D pharma-

Ligand structure
registration
(in house)

Sample tracking

databases

cophore A

and annotation

4

Searching and
classification

searching
‘ Assay registrationd

Registration

7 S _ AN
igand domain Target registration Target registration

- | (in house) e (public) o

1:n dat ' . - g
e Registration

relationship

S — ; Target classi- Sequence Automated Binding site

data flow fications by similarity homology or target structure
TS | sequence, fold, searching @ modelling @ similarity searching

synchronisation or function Q

Searching and classification @

Annotating and mining the ligand-target chemogenomics knowledge space

Ansgar Schuffenhauer and Edgar Jacoby
Drug Discovery Today: BIOSILICO Volume 2, Issue 5, September 2004, Pages 190-200




5Y Where: The cloud...

Bloomberg
Businessweek

A
&
v

»

VISITWITH VENTURE CAPITALISTS

The Power
of the Cloud

LAUNCH




The CLO Md: AM&Z.OM Aws (Amazon Web Services)

AWS Usage Growth

Today: AWS bandwidth usage 30% greater/y
than Amazon.com global websites

2007 AWS bandwidth usage surpassed

Amazon.com global websites \

2001 2002 2003 2004 2005 2006 2007 2008

Bandwidth Usage: AWS ===AMmazon.com

amazon
web services®




Tke CLO Md: AM&Z.QM 33 (Amazon Simple Storage Service)

The Cloud Scales: Amazon $S3 Growth

Peak Requests: 905 Billion
038,00 762 Billion
per second

262 Billion

102 Billion
2 9Billion 14 BiIIion 40 Billion -

Q42006 Q4 2007 Q4 2008 Q4 2009 Q42010 Q4 2011 Q12012

Total Number of Objects Stored in Amazon S3




Amazon AWS Free Tier

Amazon EC2 750 hours per month of Linux, RHEL, or SLES t2.micro instance

Resizable compute capacity in the Cloud. Saile

Sl 750 hours per month of Windows t2.micro instance usage

For example, run 1 instance x 1 month or 2 instances x half a month

Expires 12 months after sign-up.

Amazon S3 5 GB of Standard Storage

Highly scalable, reliable, and low-latency data 20,000 Get Requests
storage infrastructure.
Learn More » 2,000 Put Requests

Expires 12 months after sign-up.

Amazon DynamoDB 25 GB of Storage

Fast and flexible NoSQL database with

seamless scalability.
Learn More » 25 Units of Read Capacity

25 Units of Write Capacity

Enough to handle up to 200M requests per month.
Does not expire at the end of your 12 month AWS Free Tier term.




Amazon Web Services

Compute
EC2

Virtual Servers in the Cloud

EC2 Container Service
Run and Manage Docker Containers

Elastic Beanstalk
Run and Manage Web Apps

Lambda

Run Code in Response to Events

Storage & Content Delivery

S3
Scalable Storage in the Cloud

CloudFront
Global Content Delivery Network

Elastic File System FREVIEW
Fully Managed File System for EC2

Glacier
Archive Storage in the Cloud

Import/Export Snowball
Large Scale Data Transport

Storage Gateway
Hybrid Storage Integration

20 FHB

Database
RDS

Managed Relational Database Service

. DynamoDB
Managed NoSQL Database

ElastiCache
In-Memory Cache

Redshift

Fast, Simple, Cost-Effective Data Warehousing

DMS PREVIEW

Managed Database Migration Service

Networking

s VPC
W |solated Cloud Resources

- Direct Connect
s Dedicated Network Connection to AWS

Route 53
Scalable DNS and Domain Name Registration

Developer Tools

CodeCommit
Store Code in Private Git Repositories

e CodeDeploy

Automate Code Deployments

<= CodePipeline
ww» Release Software using Continuous Delivery

Management Tools
CloudWatch

Monitor Resources and Applications

CloudFormation
Create and Manage Resources with Templates

CloudTrail
Track User Activity and APl Usage

Config

Track Resource Inventory and Changes

OpsWorks
Automate Operations with Chef

Service Catalog
Create and Use Standardized Products

Trusted Advisor
Optimize Performance and Security

LR X NN -

Security & Identity

Identity & Access Management
Manage User Access and Encryption Keys

Directory Service
Host and Manage Active Directory

lnspector PREVIEW
Analyze Application Security

WAF
Filter Malicious Web Traffic

Certificate Manager
Provision, Manage, and Deploy SSL/TLS Certificates

M €& ¢» (§ ~

Analytics

EMR
Managed Hadoop Framework

Data Pipeline
Orchestration for Data-Driven Workflows

Elasticsearch Service

Run and Scale Elasticsearch Clusters
Kinesis

Work with Real-Time Streaming Data

Machine Learning
Build Smart Applications Quickly and Easily

hes o

Internet of Things

AWS loT
Connect Devices to the Cloud

Game Development
Gamelift

w Deploy and Scale Session-based Multiplayer Games

Mobile Services

g1 Mobile Hub
o~ Build, Test, and Monitor Mobile Apps

F Cognito
J User Identity and App Data Synchronization
g Device Farm

WP» Test Android, FireOS, and iOS Apps on Real Devices in the Cloud

== Mobile Analytics
Collect, View and Export App Analytics

. SNS
Push Notification Service

Application Services

API| Gateway
Build, Deploy and Manage APIs

AppStream
Low Latency Application Streaming

CloudSearch

Managed Search Service

Elastic Transcoder
Easy-to-Use Scalable Media Transcoding

SES

Email Sending and Receiving Service

SQS

Message Queue Service

SWF
Workflow Service for Coordinating Application Components

e O

Enterprise Applications

@ WorkSpaces
Desktops in the Cloud

WorkDocs
- Secure Enterprise Storage and Sharing Service

WorkMail

=~ Secure Email and Calendaring Service



Amazon: Cloud Simplification
EC2

Resources

You are using the following Amazon EC2 resources in the US East (N. Virginia) region:

5 Running Instances 5 Elastic IPs Resources o

12 V°|umefs 12 Snapshots You are using the following Amazon RDS resources in the US East
5 Key Pairs 0 Load Balancers (N. Virginia) region:

1 Placement Group 5 Security Groups DB Instances (4) Reserved DB Purchases (9)
DB Snapshots (41) Recent Events (10)

DB Parameter Groups (4) Supported Platforms EC2,VPC

Create Instance
DB Security Groups (1) Default Network none

To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.

Launch Instance Create Instance

— Amazon Relational Database Service (RDS) makes it easy to set
Note: Your instances will launch in the US East (N. Virginia) region up, operate, and scale a relational database in the cloud. You can
click the button below to launch a Database (DB) Instance in
Service Health ™ Scheduled Events minutes with automated backups, turnkey Multi-AZ replication and
free monitoring metrics. Amazon RDS gives you access to a
familiar MySQL, Oracle, or SQL Server database to facilitate
compatibility with existing code, applications, and tools.

Service Status: US East (N. Virginia):
No events

@ US East (N. Virginia):
This service is operating normally l‘ Launch a DB Instance

Avallability Zone tus: Note: Your DB Instances will launch in the US East (N. Virginia)

us-east-1a: region.
Availability zone is operating normally

us-east-1b: . ' Service Health
Availability zone is operating normally

us-east-ic: Current Status Details

Availability zone is operating normally @ Amazon Relational Database Service (N. Virginia)  Service is operating normally

us-e'ast'-_1 d: . . » View complete service health details
Availability zone is operating normally

us-east-1e:
Availability zone is operating normally

Service Health Dashboard




How: Elngage an Individual

Recent example:

@ Past colleague contacted me (i.e. stay connected!)
® Company has a lead, need backup(s) (ie. business critical)

® Target(s) and structure(s) known, some SAR but
binding site(s) unknown (i.e. science needed)

@ Want to identify potential binding sites and enable
chemical idea generation (i.e. Technology integration needed)

@ Small budget, need workflow tool (i.e public domain tools,
delivered in cloud)



e.9. HotSpot Identification

Top 10 Prediciting « hotspots Top 10 Prediciting [ hotspots HotSpots

HotSpot Qo oB
.86 0.64
.83 0.36
.83 -0.06
.81 0.49
.80 0.56
.80 0.31
.80 0.84
.80 0.75

0
0
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@ AutoDock Vina MU”lPle DOCking (http://vina.scripps.edu/download.html)

@ Multivariate Analysis with |STAT Statistical Data Analysis ttp://oldwww.acm.org/periman/stat/)

D pYMOL (https://sourceforge.net/projects/pymol/files/pymol /1.8/)



http://vina.scripps.edu/download.html
https://sourceforge.net/projects/pymol/files/pymol/1.8/

e.q. Workflow WebA

7-dehydrocholesterol

Top-hotspots

HO™
In skin
Reference pages:

cholecalciferol (vitamin D3)
Result Files:

lln liver

25-hydroxycholecalciferol

(25-hydroxy vitamin D)
QOO0

AND/OR, drop molfile(s) into the below box

o
lln kidney

1,25-dihydroxycholecalciferaol
(1.25-dihydroxy vitamin D)

Drop files here to upload

g Select one or more hotspot(s
Project elect one or more hotspot(s)

Active form
09Mar2016 |hs-88

of vitamin D
1!‘3-22 |
« Alpha
Beta

Process

*MarvinJs, dropzoneJs, etc.




How: Engage a s/w Com[zmmj

Lovastatin lactone may improve constipation in Irritable
Bowel Syndrome (IBS) by inhibiting enzymes in the archaeal
methanogenesis pathway

Muskal S. * Sliman J. * Kokai-Kun J. * Pimentel M ®, Wacher V. * Gottlieb K. *

T Eidogen-Sertanty, 3460 Marron Road Suite 103-475. Oceanside, CA 92056
1 Synthetic Biologics. 9605 Medical Center Dr. Suite 270, Rockville, MD 20850
§ Cedars-Sinai Medical Center, 8730 Alden Drive, Room E-220, Los Angeles, CA. 90048

Service engagements can leverage a wide spectrum of tools



Building a business with and without scientific computing
Summary

o Why: Fail into success

o When: When you can afford it
o Who: Leverage your network
o What: Many available tools

o Where: The cloud

@ How: Your Frajea&/morkﬂow...






SERIAL ENTREPRENEURS

— HOW TO PURSUE MULTIPLE OPPORTUNITIES P
by Anna Vital

Do most entrepreneurs

TRY MANY IDEAS® GO FOR ONE BIG IDEAS &
/AN

Let's look at world’s fOp enfrepreneurs...

.the selfmade billionaires

AL 8022220002208 22
Of the world' A28 220000 088008888288 88 88288828228 8222288282
- 1€ Wonas A0 0222022222222222
- © A8 0000222222222 222822
‘ﬂé1:263 A0 0800000802202 222222222222222
u \J G L2002 000022028282222822222223222222222222
bill = AL 0000088808880 22228232222222222822
Nonaires A0 0000000022020 22222222222222
L2200 000000000200 00020000202020222222222222
AL 222202222202022

L0000 0000000000008 00000202022202022222020222

960 D AL 222002202

= AL 0000200002282

L2822 08 088028888828 888828 282322882222 882282

alc R R A R R A
self-made LA 0000228888888 000200

422222222222222222222222222222222222222222 3
2222222222

83028 " iom 1302 ™%, 1on

multiple businesses one business

{ A22222222222222222222222222222222222222222

Some are particularly notable for starting multiple businesses.

&

Richard
Branson

http://fundersandfounders.com/
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Oultsourcing Trends

Pharma R&D outsourcing

Launch/
Marketing

Opportunity Drug

Analysis Research Development Registration

Extent of

Competitive Functional Discovery Preclinical
Intelligence Genomics chemistry — Bioanalytics
- Pipeline analysis | - Specialized - Lead verification - Pharmacokinetics
— Clinical trial chemistry - Lead optimization | - Toxicology studies
mapping — Bioinformatics - Chemical synthesis
support — Hit/lead Clinical Trials

Business optimization - Programming/
Intelligence Lead scheduling

- Product/ identification — Data
performance management
tracking - Site management

— Clinical statistics

Material Analytics
Preparation — Commercial
- Dossier analytics
production — Sales force
- (D production analytics
- Brand modeling
and forecasting

o
)
o
o

g
7]

o

=

2z

)
o

<

Market Research

— Survey design

- Therapy area
research

Captive +
Outsourced

Captive + Captive +

Outsourced Outsourced Outsourced

Only Captive

-

Operating Model

REGULATION REGULATION REGULATION REGULATION

. Most outsourced O Least outsourced

Source: KPMG Outsourcing in the pharmaceutical industry: 2011 and beyond



