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2 L Agenda

* Implications of disruption for you
 What is disruption?

* Disruption in energy

* Disruption in automobiles

* [Internet of things & sensors

* Disruption in manufacturing

* Robotics (Al + Cameras + Sensors)
 Augmented and virtual reality

* Disruption in life sciences

* Disruption In financial services

* Disruption in education
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Implications of disruption for you
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o Confusion in valuation: Lesson 1.01

Value

Cash

Time
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P How do we value? 1.02

Value Normally the G-Sec is the force of gravity for valuation...
A

Historically we have seen our markets bottoming out at 11-12x PE (8-9% g-sec)
and top out at ~20x trailing PE ...(5% g-sec)

Low/moderate real rates & inflation = Higher P/E

—  8% Bond
P/E = 12.5x

Cash

Time
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P How is value built or lost? 1.03

Value

25% ROE
P/E = 20x
20% ROE
P/E = 16x
8% Bonds
P/E = 12x Cash
|

Time

Higher the ROE and “PSS’, the
greater the “terminal value”

we are willing to pay...

Volatility/ Cyclicality shortens
our “discounting horizon

period”...
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How is value built or lost? 1.04

Value
A

P/E = 20x

P/E = 16x
P/E = 13x
P/E = 12x
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25% ROE

20% ROE

8% Bonds

Cash

Time

Small earning surprises can
cause massive valuation shifts
since our assumptions on
duration and gradient

change...

A number of things can affect
our assumptions: macro,
micro, psychology, technology,

geopolitics, etc
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How do you value this?

Value
A

P/E > 50x

P/E = 20x

P/E = 16x

P/E < 15x

P/E = 12x

Ultra loose & cheap liquidity

Technological disruption

Q: How do you value a world awash with bonds worth $ 13
trillion (temporarily?) at negative rates? Deflation?

25% ROE

20% ROE

8% Bonds

2% Bonds
Cash

Time

Cheap money pushing up
valuations currently to historic

highs

Technological disruptions
threaten to erode terminal
values and thereby depress

valuations

Markets behaving like
schizophrenics... Greed & fear

alternate every 6 months!
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What is disruption?
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Source : @lucienengelen 2016

What is disruption?

Disappointment

Chaos & Amazement \

IPhone Moment
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Source: Fortune

IPhone moment

January 7, 2007 : iPhone launched the touchscreen smartphone

August 2007 : <7 months later; Nokia the world leader launched

11



% FLAME

— UNIVERSITY

Source: Medium.com

Technological change iIs exponential

L
y

30 Linear Steps 30 Exponential Steps

J0 Meters 29 X 0
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Human history
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-

Exponential Growth of Computing

Twentieth through twenty first century
Loganthmic Plot

Computers already
beating humans at chess,

AlphaGo.

All Human Brains | % Al and Machine Learning
already allowing
algorithms, digital
assistants to make
human intervention
redundant.
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g tuiiy Bandwidth costs have collapsed

Bandwidth Cost Performance (1999-2020)

-
N
o
o

0

?
Q
0
A
W
v
v
N
B
0
)
R
O
s
v
Q
A

1992 1996 2000 2004 2008 2012 2016 2020

Source: Deloitte University Press

A child in Africa with a
smart phone has access
to as much information as
the President of USA had
In 1998!
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Source: Singularity University

The 6 D’s of disruption

6Ds Exponential Framework

Democratize e

Dematerialized e

Demonetized o

Disruptive e
Deceptive e

Digitized )

16
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In 10 years, it’s predicted that 40% of the
Fortune 500 companies will no longer
exist as things that were once scarce

become abundant.

17
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Source: visualcapitalist.com

What missing a big trend can do — A reminder

2,000 YEARS OF ECONOMIC HISTORY IN ONE CHART
All major powers compared by GDP from the year 1 AD

SHARE OF GDP (WORLD POWERS)
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19th century industrial revolution - India goes from ~25% to <2%
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Disruption in energy

19



2 L Energy

1 Day of Humanity’s Energy Use = 10 Seconds of Sunlight

1 Year of Humanity’s Energy Use = 1 Hour of Sunlight

20
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2 L Solar energy
1 $76.00
; 1977- $76.67
. Pnce hlstogU(; s::]:a?tn PV cells 1087. $ 10
. Photovoltaic Cell
2015: $0.30
} 2016: $0.03
“Illu
IIIIIIII||||||||um....___

Source: Bloomberg New Energy Finance & pv.energytrend.com
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Solar energy

2015: Solar is 1% of

0.10 ‘

This is a future model of solar prices.
When solar reac-:h-es 2% of 2015 Assumes 16% cost reduction of new solar electricity per doubling of scale.

0.09 a4 = global electricity demand Solar ook Uretbeidzad.
= ®e °, "' Natural gas prices do not include carbon pollution externalities.
= 0.08 ®e °,
~ @
~ o o D 4% New Natural Gas Electricity Price
VY 0.07 (e - T T A e e
oy New Natural Gas Electricity Pri @
£ ew Natural Gas Electricity Price AV@rag °, Aa " 89
430.06 ‘... esolar_ ...‘. ‘
ki S8 gy dium o *®® ope 16%
“ 0.05 *®e Unligp e, \ 4
k: ®ee, Tlocatiy, *®*eeqy, 32%
3 Lo €St Cocs w” P o s ®eeee 2
> 0.04 OStSolar o ®®e ®eee,
v e Sunnj *oe e »
< lest Lo . ®eeoe e
< 0.03 Cationg *eeege
5 ’ & e ® 9 B
v Graph by Ramez Naam rameznaam.com/tag/solar/ ®oeee
E 0.02

2020? 2028? 2035?
0.01
5 Doublings, from 200GW in 2015 to 6,400 GW at a future point. 20 years? Difficult to Estimate.
0.00
200 400 800 1600 3200 6400

Source: Rameznaam.com

Cumulative Worldwide GW of Solar Deployed
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Batteries to follow solar’s cost curve

LITHIUM-ION EV BATTERY EXPERIENCE CURVE Bloomberg
COMPARED WITH SOLAR PV EXPERIENCE CURVE s
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Cumulative production (MW, MWh)

Note: Prices are in real (2014) USD. Source: Bloomberg New Energy Finance, Maycock, Battery University, MIIT

Michael Liebreich, New York, 14 April 2015 @MLiebreich #BNEFSummit
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BATTERY PRICE PROJECTIONS
[Y-AXIS 2012$/kWh]

S250 / kwh Utility-Scale Battery

w— BNEF +++ » Averaged
- Navigant EIA
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Source: emc-hp.com/tag/battery-price/
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2015: Store <1 Minute of
World Electricity Demand

Source: Rameznaam.com

Price of Battery Storage per kwh round-tripped

Energy

¥

How Cheap Can Energy Storage Get?

0.26

= : This is a future model of energy storage prices.
0.24 ’ . St;:ggzlfglzzt:?é?t;tgzrz;ﬂj Assumes 15-2.1.% cost reduction of new battery storage per doubling of scale.

& Costs unsubsidized.
0.22 - l Costs do not include the cost of generating the electricity to store
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25



"5 TLAME

Source: ResearchGate.net

Many other storage technologies are coming

Figure 12  Technology maturity curve, (%)

4

Capital requirement x Technology risk
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Disruption in automobiles
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Energy disruption = Electric Vehicles (EV’s)

Cost for lithium-ion battery packs Yearly demand for EV battery power

$1,200 per kilowatt hour 800 gigawatt hours
1,000
600
800
Actual :
Estimates
600 400
400
- Estimated range 200 0 pESSEE
200 s .‘;2‘[-::.:::.-_' - et ~ Y~
""" s Actual RS T
0 TSR BRLEA T Vol ] T T 1] 0 I A S 1 (5 6 — ‘. "‘ ?‘r‘ oL I r ':nt.' TL“J
2010 2015 2020 2025 2030 2010 2015 2020 2025 2030
Source: Data complled by Bicomberg New Energy Finance BlOOﬂ‘lefg .

28



>

J FLAME EV’s disruption: faster than you think

Cost of 200 mile range EV

$40,000 160,000
$35,000 Average US Car Price 2015 - $33,500 140,000
$30,000 6 120,000
leq,
$25,000 C{,. IC l/ 100,000
G/; iC/
$20,000 & C 80,000
$15,000 60,000
Lowest US New Car Price 2015 - $14,020
$10,000 40,000
$5,000 20,000

Ramez Naam - rameznaam.com Assumes 16% EV Learning Rate, 30% CAGR

* 5
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Source: Rameznaam.com

Thousands of Electric Vehicles Sold - Cumulative
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Ford to sell only electric cars in Europe
and UK by 2030

Group is largest carmaker to pledge all-electric sales on
continent by end of decade

Wed, Feb 17,2021, 12:50

Electrified car sales overtake diesels in
Europe for first time

Ford will stop selling cars in Europe and the UK with any form of internal combustion

Last month was the first time in history that registrations of electric, plug-in engine by 2030, in the most ambitious regional electrification target of any big

and hybrid cars overtook diesel cars across Europe, new figures reveal. manufacturer.

Source: Autocarpro.in and Forbes




= FLAME Autonomous driving

Consumers Desire More Automated Automobiles
Consumers Trust Driverless Cars

O O

Brazi

UL L [re—
China | —
RuSSa |

Source: Cisco Systems, 2013

O/ of consumers, globally, trust
57 A] driverless cars—even more

S0 In emerging markets

95%
Q2%

B6%
69%

T0%
53%

60%
48%:

57T%
36%:

B VWould Ride Driverless
B VWould Let Kids Ride Driveriess

s
Canada | p— gg%
e 45%
Tl e— 37%
E— 45%
UK | 38%
E—— 17%
CErmany | — 1%
—— 28%
Japan | e— 27%
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m D-SLR ™ Mirrorless ™ Smartphone
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Al image recognition

Al image recognition is now mainstream
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Source: Forbes

Autonomous driving: Cameras + Al + Sensors

34
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Internet of things (IOT) & sensors

35
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IOT — What is it?

* Relatively small

* Battery/Solar powered

* Sensor-based
* Remotely administered
* No User interface

* Limited network comms

36
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IOT - Why now?

The Perfect Storm of factors:

* Dense chips + cloud compute + ML algo + New Devices
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IOT - Third wave effects

First Wave:

Scare resource.
Usage rationed.

Second Wave:
One-to-one usage.

-y 2
- e
L -
\q .

-
_ '

Third Wave:
Everywhere.
Virtually free.
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... are those that disappear!
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Sensor explosion

* The list of available sensors is enormous...and growing

Acceleration / Motion

Gasses / VOCs

Cameras / Traffic / Road speed
Particulates / Smog

Humidity / Temperature / pH
Tilt / Rotation

Touch / Voice / Presence
Arrival / departure
Location / Proximity

Seating / Engine coolant / TPMS
Torque / Wheel speed / Hall effect

il Optesized &y eww Image yevr s rngt

41
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g tary Your phones are already sensing more than you!

apple.com

e 25 sensors

* Accelerometer, Magnetometer,
Gyro, Barometer, Humidity, GPS,
WiFi, Bluetooth, LTE, NFC, Touch
screen, buttons, fingerprint sensor,

ALS, Optical Proximity, Camera
front, Camera back, Temperature,
Microphone x 3, Ultrasonic
Gesture, Colorimeter, Heart Rate
PPG, Magnetic cover switch

42
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Sensing a revolution: Cars

Electronic Components in a Modern Vehicle

Driver Event Data Active
Night Vision Alertness Recorder Cabin Moise Cabin Entertainment
Monitoring Auto-Dimming Suppression Environment System

Windshield

Head-Up Mirror Controls
Wiper Control Display Accident Battery
Recorder Interiar Voice/Data Management
IJghtlng Co rnmunn:ahn:l ns R
- Engine Instrument
DE: I';Tfe at  Contrel  Parental Cluster C‘-_’"“m i
Electronic

Co ntrnls
Adaptive Front T || Collection
uEhnng
E? '

EI igital Turn Signals

Adaptive Cruise

Automatic

Braking /

Electric
Fower Steering

Electronic Throttle
Control

Electronic
Valve
Timing

Antilock

Mavigation
System

security system

lh'""‘-..._'
\\‘x-. Active Exhaust

Moise Suppression

Achve Suspension

QBDN N Elact i
e Transmission E.:al:l-riTi::E Braking Hill-Hald
Control
Stop/Start Active Remote Control Control
Vibration Keyless 5‘33; Pﬂ'f‘itli':'“ Parking Regenerative
ontro
Control  EMnyJ o Systerm Braking
Cylinder Blindspat Departure Active Fressure
De-activation Detection Warning Yaw Manitoring
Control

Courtesy: Vehicular Electronics Laboratory, Clemson
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Sensing a revolution: Manufacturing

Alhgned ONT network

Multr nogzie inkpet or
2010301 jet pranting

Ink Jet printed electronics

14 Linear Organic Evaporators
Linear lon Source \
interieaf Winder 000

Substrate Winder

ol oche '

2 Metal Evaporators g '
DC-Magnetron

OLED evaporators
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Sensors going exponential

* Silicon is dominant
for performance, but not cost

Ultra low cost sensors will leave silicon

0.01 ——

 Major efforts for

Paper/Plastic substrates sty \\\\ Leo

0.00]

* Requires new manufacturing
infrastructure

Interposer

\ Microfluidics

RFID

Time (Years)

45
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Number of |SECRIE vs [CORNECIEC CeVICes

35 6.6

connected devices per person

There is expected to be 79 billion

connected devices by 2020.
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Disruption in manufacturing
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3D printers following the computer industry

$2,000

$4,000

$12,000

$250,000

> $500,000

48
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Disruption Disruption
No assembly required

Disruption 1:
Complexity is free

DiSI:uif.h o Zero lead time

Disruption . : | - Disruption 8 | S o’ Disruption

Zero skill PSTUIDTECH) Less waste by-product

: Compact, portable
manufacturing Zero constraints pact, p

manufacturing

B

49
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GLOBAL 3D PRINTING MARKET FORECAST 2019-2027

Asia Pacific is
the Fastest growing

North America is
the Dominating region

in 2018. region.
& MARKET BY APPLICATIONS
M 2019 M 2027 MARKET SHARE BY
TECHNOLOGY
(i) mmmmmmmmg), 01. POLYJET
TECHNOLOGY 02. STEREOLITHOGRAPHY
o (2013 03. FDM
04. EBM
l l - & 05. SLS

06. OTHERS

ELECTRONICS & HEALTHCARE AUTOMOTIVE & CONSTRUCTION OTHERS
CONSUMER AEROSPACE
PRODUCTS

TOP COMPANIES: 3D SYSTEMS CORP EOS GMBH MATERIALISE NV PROTO LABS, INC.

www.inkwoodresearch.com

Worlwide 3D Printing Industry Forecast, Billions

§25
$20
$15
$10

) I I t

. 1N

2014 2015 2016 2017 2019 2020
Previous Forecast W Current Forecast

Source: The Motley Fool

l U.S. 3D printing market size, by technology, 2014 - 2025 (USD Million)

H

REf Ziiiiiii

20014 201 2016 2017 2018 2018 2020 203 2022 2024 2025

® Stereclithography  ® Fuse Deposition Modeling = Seleclive Laser Elntenng
B Direct Metal Laser Sintering ™ Polyjet Printing  ® Inkjet Printing ™ Electron Beam Melting
W Laser Metal Deposition Digital Light Processing Laminated Object Manufacturing

Source. www.grandviratesearch.com
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Digital manufacturing

Other
7.2%

Motor vehicles
14.8%

Architectural
3.0%

Government/military

6.2% Aerospace
Academic institutions £ 18.2%
8.1%
Medical/dental
11.0%

Consumer Industrial/business
products/electronics machines
12.8% 18.8%

Source: Wohlers Report 2017

WIS ROBOT CAN PUT
o [/ OHINANSOUTOFWORK

e e——CES———

Arkansas factory, 21 production lines manned by the
Sewbot, capable of making 1.2 million T-shirts a year-
and the ripple effects will be felt in garment factories in
the developing world.
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Robotics (Al + Cameras + Sensors)
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Robots as we imagine them

et “P

L2 1 T
1&‘ ?f&“é
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Micro-robots open up 10T possibilities

VE v |

#2  Programmable Self-Assembly in a Thousand-Robot Swarm.

Elapsed time 11 66 hours " Elapsed ime 11.71 hours : ;psedbmeSQSPnn

This work demonstrates the ability to create and program

" 2 _ann s be an am o nbha = on B p—_— i . ol omns snll e al ke ol e
a large-scale

fror Mike Rubenstein/Northwestern and Radhika Nagpal/Harvard

Small size reduces cost and opens up loT for robots.
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Soft sensors for robots open up “services”
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Object recognition for soft robots

Plne A

SIS T

Top wde

Prorodhoces '
' ' lap wevwgete

Vdzhe wesrgpiihe

Pyton b

Al il

LEDs BOTINN woney b
Crass schion A

Rob Shepherd/Cornell
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Drones are flying robots

O\ KNOW

» BEFORE YOu

Just as cars are computers / robots on wheels!
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Robots will soon be everywhere

————
e
e e
————
=z
- m——
e e
E——
»

Robots will do more on their own, without the need
for human intervention

58
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Augmented and virtual reality
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Virtual and augmented reality is here

Virtual Reality HMDs
@ der e PP

Google Samsung Google
Cardboard GearVR Daydream Playstation VR Oculus Rift HTC Vive
$7 + PHONE $75 + PHONE  $79 + PHONE $399 $500 + PC $800 + PC

4 Microsoft  Atheer
SnapChat Lenovo Phab 2 Pro Meta ODG HoloLens AIR Glasses  Dagqri

Vs

- &
Spectacles $499 $042 $2,750 $3,000-$5,000 $395000  $5,000-$15,000
$130 dev kit dev kit q1

Augmented Reality HMDs
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Virtual reality

Reality is not so exciting...
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Augmented reality — You already use AR
T FLAME everyday
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AR = Virtual teleportation

- 7 .
Native 3D:

2

oy

-

N

- I') _—

—-—r N
| MR — \:'."

A

o
N ~ TRy
'.

4+ NN . S—; ~
N

F 4
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W
$ ‘3*%?;:;"

o

. Microsoft Holop®
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Gaming / AR is the future of technology

| like video games. In fact, that's what got me into software engineering when |
was a kid. | wanted to make money so | could buy a better computer so | could
play better video games.

- Elon Musk, CEO Tesla & SpaceX, 10/16

As a child | played a lot of Avalon Hill board games. And each board game is
actually a complex set of rules and circumstances... So it was actually in fact my
childhood gaming — for being able to build a model of what a game was — that
was essentially the fundamental thing that informs my strategic sense.

- Reid Hoffman, Co-Founder of LinkedlIn, 8/15

| do think this dynamic around kids growing up, building games, and playing
games, is an important one because | think this is how a lot of kids get into
programming. | definitely wouldn't have gotten into programming if | hadn't played
games.

- Mark Zuckerberg, CEO Facebook, 5/15
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China Entertainment = Key Driver of Mobile Time Spent...

eCommerce + Games = Monetize Best Per Time Spent...

China Mobile Internet Daily Hours By App, 11/14 - 4/17
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Digital biology Is going exponential

National Research

D

Bpao?

(D)
1991

1990 1992

First gene for

breast cancer
(BRCAT) mapped

L el Nulle

Cé

1994 1995 1996 1997 1998 1999 2000 2001

| e Scien(é
nature . \ J
genetzcs

RSO G

namre
Arnl(’;ldT_psls

on genehc discrimination

in the workplace

L S
) (//

National Genome
Sequencing Center) founded

SNP initiive begins
GTGCT
GTECT

‘1"»«“"

Executive order bans genefic
discrimination in U.S. federal workplace

Chinese National Human Genome Centers
(in Beijing and Shanghai) established

Bermuda principles for
rapid and open data release established

Ul CIATG] . '
, TR e o o
- = - v [ 0 Consortium formed Mapping and Sequencing the == *" g
i " b 1 o 0] SRR Human Genome n/
| | o4 B ol el | ~ : Muscular dystrophy Development Sequencs;? M:J" H G P
ok | ol el 1 : | = gene identified of yeast artificiol Sites (STS) mul?:ping
formelatis - First public i) s by posifonal doning d"omm (YAQ concept established
the concept Sturtevant Avery, Mcleod,and McCarty ~ Watson and Crick Nirenberg, (ohen and Boyer Issuing of Belmont Report Sanger and First human disease discussion W
of human makes demonstrate DNA describe the Khorana and develop on the use of Maxan & Gilbert GenBank gene mapped of sequencing = First automated Firstgeneration (ystic fibrosis
Mendel discovers : Rediscovery of inborn errors the first linear is the double helical Holley determine recombinant human subjects develop DNA database with DNA markers the human DNA sequencing instrumen!  humon genetic Human Genome gene identified by
laws of genetics Mendel's work of metabolism. E map of genes @ hereditary material structure of DNA the genetic code DNA technology in research sequencing methods established ~Huntington disease genome PCR invented developed mop developed  Organization (HUGO) formed  positional cloning
190 1905 ° 1913§"* 1944 1953 1966 I9E “.(7 1982 1983 1984 1985 1986 1987 1988 1989
jz“ igﬂ ,;;..M)Ly ; e W’“J”“‘"} gmm '».w.;vo. J? \f? P‘wuLWm g OARDENDEN: NN DN < DRDENMINNENDNNITNDENNE mmmoooocl&mmxxxx """ M)O\Jh)oo """ WW

2003
Finished
| version of

nature human
g genome
sequence

completed

2002

Draft version of rice genome
sequence completed and published
confinued..

Source: National Human Genome Research Institute

68



-

»

FLAME

UNIVERSITY

Digital biology

How CRISPR

works

0 The Cas9 protein
forms a complex with

: : Cas9
guide RNA in a cell

This complex attaches to
a matching genomic DNA

sequence adjacent to a spacer
(yellow segment)

Guide RNA

complex cutsthe  "TTTTTTTIITI I e &y PPYPTTIOIIIIT
double strands Of sy f ' bkl

U Programmed DNA

Programmed DNA may
be inserted at the cut

Credit: MRS Bulletin
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Moore's Law

National Human Genome
Research Institute B

genome.gov/sequencingcosts
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Indications Addressed by Gene Therapy Clinical Trials

WILEY

Cancer diseases 65% (n=1688)
Monogenic diseases 11.1% (n=287)
Infectious diseases 7% (n=182)
Cardiovascular diseases 6.9% (n=180)
Neurological diseases 1.8% (n=47)
Ocular diseases 1.3% (n=34)
Inflammatory diseases 0.6% (n=15)
Other diseases 2.2% (n=58)

Gene marking 1.9% (n=50)

Healthy volunteers 2.2% (n=56)

The Journal of Gene Medicine, © 2017 John Wiley and Sons Lid www.wiley.co.uk/genmed/clinical

STEM CELL POSSIBILITIES

A stem cell can become any
one of the 220 different cells
in the body

GENITALIA
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Synthetic biology funding
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Healthcare being disrupted

* Robotics: A robot dentist in China successfully implanted 3D-printed teeth into a

female patient’s mouth with “high precision.” The only human medical staff
involvement was to conduct light setup and a pre-test. Imagine when such robots
are in every healthcare facility on the planet, delivering service for the cost of
electricity.

Virtual Reality: VR is also entering the operating room. In July 2017, University of
Minnesota doctors used VR to prepare for a challenging non-routine surgery --
separating a pair of twins conjoined at the heart. Not only was the life-saving
surgery a success, the VR prep gave doctors unforeseen insights that prompted
them to accelerate the surgery by several months. It won’t be long until we refuse
to have surgery completed by any human who hasn’t prepared In virtual reality
using a personalized 3D model.

CRISPR/Gene Editing: Finally, in August 2017, the Food and Drug Administration
(FDA) approved the first-ever treatment that uses gene editing to transform a
patient’s own cells into a “living drug.” Kymriah, a one-time treatment made by
Novartis, was approved to treat B-cell acute lymphoblastic leukemia - an
aggressive form of leukemia that the FDA calls “devastating and deadly.” The FDA
Is currently considering over 550 additional experimental gene therapies. What
happens to our healthy human lifespan as these life-saving treatments demonetize

A-“. l‘“‘-‘. ---------- II ‘‘‘‘‘‘‘‘ l‘l‘n

73



% FLAME

-

UNIVERSITY

Healthcare being disrupted

Pioneering cancer drug, just approved, to cost $475,000 — and analysts say it’s a bargain

The Food and Drug Administration on August 30, 2017 approved a futuristic new approach to
treating cancer, clearing a Novartis therapy that has produced unprecedented results In
patients with a rare and deadly cancer. The price tag: $475,000 for a course of treatment.

The therapy, called a CAR-T, is made by harvesting patients’ white blood cells and rewiring
them to home in on tumors. Novartis’s product is the first CAR-T therapy to come before the
FDA, leading a pack of novel treatments that promise to change the standard of care for certain
aggressive blood cancers.

Novartis’s therapy is approved to treat children and young adults with relapsed acute
lymphoblastic leukemia. It will be marketed as Kymriah.

In a clinical trial, a single dose of Kymriah left 83 percent of participants cancer-free after three
months, results oncologists have hailed as a major advance for patients with few other options.

Each dose is custom-tailored for an individual patient, requiring a complex process in which
human cells must be safely ferried across the country, reliably re-engineered, and soundly
returned. To get Kymriah, patients will have to travel to one of just 32 sites around the country.
From there, doctors harvest patients’ white blood cells and ship them off to a Novartis facility In
New Jersey where they can be edited and mailed back. The entire process takes about 22 days,
the company said.
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DeepMind claims major breakthrough in
understanding proteins

Discovery may dramatically speed up discovery of new drugs

DeepMind’s AlphaFold program can predict how proteins fold into three dimensions. © DeepMind

Siddharth Venkataramakrishnan in London NOVEMBER 30 2020 D - E

DeepMind, the UK-based artificial intelligence company owned by Alphabet,
has said it can predict the structure of proteins, a breakthrough that could

dramatically speed up the discovery of new drugs.

Scientists have spent decades trying to work out how proteins, which begin as
strings of chemical compounds, fold into three-dimensional shapes, which then

define their behaviour.

Identifying the shape of even a single protein can take years, but DeepMind
said its AlphaFold system was able to provide accurate results, to within the

width of an atom, within days.

“This advance is our first major breakthrough in a longstanding grand
challenge in science,” said Demis Hassabis, founder and chief executive of
DeepMind, adding that he hoped it would have “a big impact on our ability to
understand disease and the biology of life”. DeepMind was acquired by Google
in 2014 for £400m.

Source: Financial Times and The Print

AI has almost solved one of biology’s greatest

challenges — how protein unfolds

By better predicting how proteins take their structure, scientists can develop drugs more quickly.

MARC ZIMMER 7 December, 2020 1:33 pm IST

A simple chain of amino acids folds into a complex three-dimensional structure | Marc Zimmer

Text Size: A- A+

olving what biologists call “the protein-folding problem” is a big deal. Proteins are the
workhorses of cells and are present in all living organisms. They are made up of long
chains of amino acids and are vital for the structure of cells and communication
between them as well as regulating all of the chemistry in the body.

This week, the Google-owned artificial intelligence company DeepMind demonstrated a deep-
learning program called AlphaFold2, which experts are calling a breakthrough toward solving
the grand challenge of protein folding.

Most Popular

Northern Army commander
reveals how China was forced to
negotiate Ladakh
disengagement

Education levels of SC, ST, OBC
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UGC wants university students
to write 25 Feb ‘cow science’
exam, asks V-Cs to promote it
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Bioprinting is already a reality

v University of ™
o4 New Hampshire RS

nited = -
herapeuticsy -

-

Kamen to lead $294 mn effort in Manchester Millyard to grow human organs
on industrial scale.
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Financial services being disrupted

KICKE TARTER

PROSPERY

Blockchain in Financial Services
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Chinese financial services platforms
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Education being disrupted
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Leadership focus
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Source : @lucienengelen 2016

What will you disrupt?

Chaos & Amazement \

IPhone Moment

Disappointment
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