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How does one create a biotech company?

Basics of drug development
Funding stages

Types of company creation
Origination of idea
Intellectual property
Evaluating and discharging risk

Case study: Amylon

pillar.vc

@illar_vc

LinkedIn


http://www.pillar.vc
https://twitter.com/pillar_vc
https://www.linkedin.com/company/pillar-vc/

pillar.vc @illar_vc LinkedIn

frequency bio

How does one create a biotech
company? It all starts with an idea.

i What ?.f we preveflted i B What if we could
5 _ protein aggregation 1 THYMMUNE  regrow the thymus? |
! Amylon instead of removing it? ; : :

« What if we could program What if we could
ASIMOV genetic circuits into @PathAl use AI to diagnose

cells? ' ! cancer?
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2 types of company creation

RS VENTURE CREATION ------------=;  po---moee- FOUNDER-LED CREATION ----------;

zZ B O#

Academia Industry Independent
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The basics of drug development:

Pommmmmoemeeeo Broclnleal --——-ccorcsmromnsnoy  preecmmsemmemm—— Clinical ----—---——-
! . . IND enabling studies/ | | Phasel: Phase II: Phase III:
Ny : In vitro In vivo safety studies 5 5 Safety Safety and Efficacy —

early efficacy

D B (s
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We typically classify a company stage
by the round of funding that it’s in:

Incubation of idea

b

Series A:

Seed: 30-50M
5-10M
Preclinical ---------------ooooooos
in sivo IND enabling studies/
Safety studies

1

1

|

. 1

Academia !
.................................................................... !

Company |
.................................. 1
.................................. : .

Independently ! 0.5-24
.................................. '
1
[ e E L L LT
|
1
! In vitro
M !
i - : |
— (cdea)' ~ !
V4 e ~N 1
— 1
= 1
1
1
1
1
|
Company creation

Series B
/Crossover
50-106M

prRmmRssmmmnSResnas Ao Clinical

Phase II:
Safety and
early efficacy

@illar_vc

LinkedIn

IPO

100-250M

Phase lIl:
Efficacy

_____________________________
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Origination of idea

———————— ACADEMIA ---------; r----==--  INDUSTRY ---------;  r------- INDEPENDENT --------,

<
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eBeing in a company often

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
! . .
! ; ePersonal mission
| exposes points of

|

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

(family member that 1is
sick)

i eProfessor + PhD
| student )

! improvement
i eStudent becomes

eExperience gained gives
founder P 9 S

people the confidence to
start on their own

eNatural entrepreneur

eProfessor becomes oGreat idea

co-founder ., . .
eSuccessful exit inspires

someone to start something
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Intellectual Property

———————— ACADEMIA ---------; r----==--  INDUSTRY ---------;  r------- INDEPENDENT --------,

<

1

[ )
O

)

eWhen you work for a

i . ) eIt’s all yours - go
! company, your inventions

forth and invent!

oIP often originates

in academia
that are relevant to the

company will be owned by the
company. From there you can:

elLicensing will go
through the tech

transfer office o Spin out a company

o License the IP from the
company

eUniversity will take
equity and royalties
oBuy the IP from the company


http://www.pillar.vc
https://twitter.com/pillar_vc
https://www.linkedin.com/company/pillar-vc/

A1 Frequency bio pillar.ve  w @pillar ve [ LinkedIn

How do we create value? Discharging risk

BIOLOGICAL TECHNICAL CLINICAL TEAM MARKET
RISK RISK RISK RISK RISK
Do we understand Do we know how the Is the clinical Is the team able Are there enough
the biology of therapeutic paradigm already to execute on the patients to
underlying technology works? established? strategy? provide a

disease? Do we
understand the
target that we are
modulating?

sufficiently large
market?
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Drug development is all about discharging risk:

BIOLOGICAL TECHNICAL CLINICAL TEAM MARKET
RISK RISK RISK RISK RISK

Do we understand Do we know how Is the clinical Is the team able Are there enough
the biology of the therapeutic paradigm already to execute on the patients to
underlying technology works? established? strategy? provide a

disease? Do we
understand the
target that we
are modulating?

sufficiently
large market?

Incubation of idea

Series B
/Crossover

Academia

Company Series A

Independently
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2 types of company creation
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; \Amylon
Case study: Amylon
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How does one create a biotech
company? It all starts with an idea.

Alzheimer’s disease

i What if we prevented i
! protein aggregation |
: Amylon® instead of removing it? !

Normal protein Enzymatic cleavage Toxic aggregation
* %
*
! o

A

6.
QOO'Q Enzyme inhibition Clear with an
-3¢~ ® with a small molecule antibody
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How does one create a biotech
company? It all starts with an idea.

Alzheimer’s disease

i What if we prevented i
i protein aggregation i
: Amylon® instead of removing it? !
| e
pre-mRNA mRNA Normal protein Enzymatic cleavage Toxic aggregation
* %
*
P p— 000 O{;Cﬁq 000 g0
H §5°5]
' : 3
:. 0.8' 0 Enzyme inhibition W ith
What if we +$P > with a small molecule i?wrti\ggdyan

intervened here?

14
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How does one create a biotech
company? It all starts with an idea.

What if we prevented
protein aggregation
Amylon® instead of removing it?

pillar.vc @illar_vc LinkedIn

pre-mRNA mRNA Normal protein

What if we
intervened here?

15
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Origination of idea

-------- INDUSTRY -
ProQR’ — ‘
Amylon®

e®Access to technology

®Resources to run / \ ProQR Therapeutics NV ‘ Founder & CEO
experiments Wffﬁ 2 yrs 10 mos ~ Amylon Therapeutics
i eiden Sep 2017 - May 2022 - 4 yrs 9 mos

. Leiden, the Netherlands
e®Experts to consult with

Innovation lead CNS
oCredibility that came with May 2015 - Sep 2017 - 2 yrs 5 mos
being part of a public
company Research Intern

Dec 2014 - May 2015 - 6 mos
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Intellectual Property

ProQR’ [:::$>

1
1
1
1
1
1
1
1
1
®
1
. Amylon
1
1
1 Antisense oligonucleotides for use in treating alzheimer's disease
1
: Abstract
: Theinvention relates to oligonucleotides suitable for use in treating human disease. More in LICENSE AGREEMENT
particular the to antisense suitable for the treatment of
.when you WO rk for a : Alzheimer's disease.
! 1 between
that are relevant to the , 1 Tadesse HAILU, Zhana KARNEVA _ _ _ _ ________ h

company will be owned by the
company. From there you can:

Worldwide applications
PROQR THERAPEUTICS Il B.V.

2016 USWO CAEPNZAY 2022 AU

o Spin out a company as Licensor,

o License the IP from the Application PCT/EP2016/074814 events @

company

and

""""""""""""""" AMYLON THERAPEUTICS B.V.

OBUy the IP 'FFOI"] the company 2016-10-14 « Priority to CA3000046A

1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
1
1
:
| . s e Y
1 company, your inventions : I Inventor: Thomas Petrus Gerardus DE VLAAM, Tsinatkeab i
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
:
' as Licensee
1

2017-04-20 « Publication of W02017064308A1
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Incubation of idea

pillar.vc @illar_vc LinkedIn

IPO

100-250M

early efficacy

Series B
. /Crossover
Series A: 50-100M
Seed: 30-50M
Pre-seed: 5-10M
0.5-2M

po-mmommmmemeoee Preclinical ------------oooos Clinical ------------o e
! . . IND enabling studies/ Phase I: Phase lI: Phase III:

§ muitro n vive Safety studies Safety Safety and Efficacy

o

____________________________________________________________________
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What are the deliverables for each
round of funding?

Incubation of idea

________________

 Invitro

----- Preclinical

In vivo

@illar_vc

LinkedIn
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P re - S e e d pre-mRNA mRNA Normal protein
deliverable: =

Incubation of idea

- 200 /\r""-,,i’\r/\/‘ N X \ )

o0 skipped APP

. P
Academia D ProQR’
1
S mRNA skip
: Compa ny - + Human SK-N-SH neuroblastoma cells
| P m— AT-010 (nM) AT-040 (nM) AT-050 (nM)
.................................. 1 L]
: Do Pre-seed:
Independently : : e « APP mRNA analysis by PCR Mock 25 50 100 Mock 25 50 100 Mock 25 50 100 -
"""""""""""""""""""""" : * APP protein detection by Y188 C-terminal Ab
! <«=APP d17
1 Freemeeeccccce————.
1 1 : .
i In frame splice fusion
ProGR ! ! . H Protein ski
. : ' In v|tr° fg § % exon16 | exon17 P
|/ | ! E&-; CAAAAATTGEI6TETTC
\\ /\, : ' S <3 " /\ ‘ﬂ ﬂ ; /- AT-010 (nM) AT-040 (nM) AT-050 (nM)
) - L MY
P o ! ' unskipped APP Mock 25 50 100 Mock 25 50 100 Mock 25 50 100
h ! : — — S8 APP WT
i ! = = 0 CAAAAATTO[6TTGA C e APP d17
1 i -——— E
| |
! i
1 1
H i
1
1 i

Company creation


http://www.pillar.vc
https://twitter.com/pillar_vc
https://www.linkedin.com/company/pillar-vc/

pillar.vc @illar_vc LinkedIn

frequency bio

Seed deliverable:

ASOs induce Exon 17 skip in vivo
ASOs lower Amyloid-8 in vitro - . .
24 « Dose response, ICV cannula bolus delivery h
. . . « Wild type mice, 21 day treatment, repeated dosing i S
AT-040 in two Human AT-010 in Human HCHWA-D « APP mRNA analysis by RT-PCR '“Ql"‘

Neuroblastoma cell lines iPS-derived cortical neurons A P ——

ApaoEUSA HCHWAD 1000 AT010 e

- GHo1s3 288

100 = Sknsazins
3| "N i
s

250 (ug) 2SO (ug) 250 (ug)

Treatment: PBS 500 1000 1500 PBS S00 1000 1500 PSS 500 1000 1500

Incubation of idea

Animalno. #4 420 25 #20 #4420 #25 429 44 20 425 29

g

“pz00

T

20000 — e

Relaive A40 levels
%-AON contro)

mRNA skip

AT-040

P 50000

W A

Aot () e g

AT-080

®
ProQR’ Amylon ‘ Optimized ASOs effectively reduce secreted AB

Cortex Midbrain Striatum

Seed:

Pr@e-sseze;: 5-16M AT-040 in vivo dose response

AT-040 mouse-adapted sequence (2 nt differences)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

: 2 week time point, dose response, ICV bolus delivery, n=6 per group
o o N

I o o i i Precll nlcal _______________________ - + 12 week time point and PK data are in progress

1 QGRT-PCR analysis of APP wt relative to RPS19 control

: ECS50 at 24 ug dose; 38% reduction of full length APP at 400 ug dose

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

In vitro In vivo Cortex £C424.01 ug; RP=0.6310
150; 125 Cortex

g gﬂ)ﬂ

ol £

HTe, - 5 |
E & H

gg 501 . '5' § 50 {
2 ° %

[
PBS 12,5 25 50 100 400
AT-040, ug Log (AON dose, ug)

- 21
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What do you need for the series A?

Incubation of idea ! IPO
: t 100-250M

 academta 0 (progR)  Amyn ceries ©
E. ................................. .: Ser.'Les A: 50.100”

Company § : Seed: 30-50M

: Pre-seed: 5-10M
Independently : ! 0,5-2M

i £ onmnee e mn e Preclinical ------------oooos Clinical -------------ooeee
ProQR i In vitro in Vivo IND enabling studies/ Phase I: Phase II: Phase llI:
Vo P s b Safety studies b Safety Safety and Efficacy :
N \ ! i i ' early efficacy E
BT g . ’

T
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Development strategy

Alzheimer’s disease @~ Alzheimer’s --------- \

~55M patients worldwide

Normal protein Enzymatic cleavage Toxic aggregation

* * * i
200 C,Fﬁ" Lo T 1 :
e ;

Legembi trial statistics:

Total number of patients >3000
>300 clinical sites

>2B dollars in cost

”iclear with an
antibody
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Development strategy

Alzheimer’s disease

Normal protein Enzymatic cleavage Toxic aggregation

pillar.vc w @pillar_vc

Alzheimer’s disease

) LinkedIn

24
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Development strategy

Pt Phase1  ---—-—----- g Phase2  ----—----- ! rmes Phase3  --------- !

. Do asmall safety study | | Do a large safety study Do a large efficacy study

in the Netherlands o worldwide i | worldwide !
L= - @ -

Do a small efficacy study |
for early access l Alzheimer’s disease
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Incubation of idea

o 0,5-2M

-

/A

®

ProQR Ay
Seed:

Pre-seed: 5-16M

In vitro In vivo

S %

Preclinical

IND enabling studies/

Safety studies

Series A:
30-50M

pillar.vc @illar_vc

IPO

100-250M

Series B
/Crossover
50-106M

---------------------------- Clinical ------------o e

Phase II:
Safety and
early efficacy

Phase lIl:
Efficacy

____________________________________________________________________
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2 types of company creation

RS VENTURE CREATION -------------

___________________________________________________________

LinkedIn
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How does venture creation work?

Venture creation

' @ You come up with your own
| ideas

' & Academics can be

| co-founders but not always

i e Focus on moonshot ideas

i e You are often in charge of a

! wide range of things

i o  “responsible for

! developing the science,
i business strategy, and
! intellectual property

i behind new platform

! companies.”

i e Companies are funded

! internally; no need to

i fundraise in early stages

@illar_vc

LinkedIn

Our process of institutionalized entrepreneurship

Seed
hypotheses

Phase 1: Explorétions

Hypothesis Generation

* White space seeded by
multiple hypotheses

* Network engaged to
iterate/refine

variation

selection

Reduction to
———__ Practice

=0

Phase 2: ProtoCo

Feasibility Testing

« Project team focus on PoC

« Patent generation

« Team formation

« Network engaged to
critique and evolve

Phase 3: NewCo

Internal Venture

« Execute product and
platform development plan

« Assemble broader team

* Flagship leadership and
founding team

Phase 4: GrowthCo

Spin-out Venture

» CEO recruited

+ BOD governance

» Separate from Flagship
resources

* Grow and thrive

T Flagship Pioneering
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Venture creation vs Founder-led

Pros:

Cons

Venture creation

Capital
Infrastructure
Support system
Brand/reputation
Less risk
Flexibility

You lack:
o Autonomy
o Control
o Culture
More subject to trends and
markets
Seclusion

Pros:

Cons

Founder-led

Autonomy

Control

Culture

You don’t need
credibility/reputation/track
record

You have to:

o Raise capital

o  Build infrastructure

o  Build support system
Harder to change directions
More uncertainty

6‘ Tony Kulesa

The biotech startup ecosystem is dominated by a culture that requires
every executive team to have done it before. Many companies are even
created by VCs internally. But a new model is emerging -- the founder-
led biotech. Why | think this is the future:

THE FUTURE OF
BIOTECH IS
FOUNDER-LED.

The future of biotech is founder-led | Tony Kulesa | Pillar VC

LinkedIn
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End for questions

y @pillar vc

@ LinkedIn
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The basics of drug development:

. Preclinical  ---------oooooooo. L Clinical -~
i . . IND enabling studies/ ' | Phasel: Phase II: Phase III:
. Invitro In vivo Safety studies L Safety Safety and Efficacy

Do early efficacy

=§o
e
Ii;
=)

____________________________________________________________________________________________________________________________________
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We typically classify a company stage by
the round of funding that it’s in:

Incubation of idea

.......................... R Se I.. .Les B
: Academia ;
........................................... /Crossover
........................................... Series A
: Company :
Seed

Independently Pre-seed

LinkedIn
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