
Growing up with



Phage display of antibody fragments







1990: The nursery year



Construction of scFv Library

Isolated 
lymphocytes from 
non-immunised 
donors

VH genes

VL genes

PCR Assembled 
scFv repertoire

Clone into 
phagemid vector

Bacterial library of 
>1 x1010 clones

Display
vector

Clackson et al (1991) Nature 352 624-628
Marks et al (1991) J. Mol. Biol. 222 p581-597
Vaughan et al (1996) Nature Biotechnology 14 p309-314



EMPLOYEESEMPLOYEES EXPENSES & EXPENSES & 
REVENUEREVENUE

y/ey/e 30 September30 September

Growing upGrowing up ……the spotty yearsthe spotty years
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£0.75m £3.0m £12.5m £41m

Breaking even. 
Cash deals, fee for service, technology validation



…seeking attention!



Who is Dave 
Chiswell?
-according to

Cambridge Evening 
News



…blossoming into into
adulthood
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Post IPO ��� � Strategic alliance, sharing upside



Humira (a.k.a. “Eric”)

“Humira, the anti-inflammatory blockbuster produced  by 
Abbott Labs will be the worlds’top selling drug by 2 016”



Why did 
CAT 

succeed?

We didn’t 
run out of 
money!



Why did CAT succeed?
• Great technology!

– Patents
• MRC Collaboration
• Timing

– In 1990, one approved product, now almost 30
• Antibodies are great drugs

– Second largest class of drugs (after vaccines)
• Most rapidly growing

– High success rate ( from human trial to approval)
• (25% for humanised versus 11% small molecules)

– Generic
– Well tolerated
– Can be improved further
– Long half life (2-3 weeks)



Why did CAT succeed?

• Quality of people

• Flexibility
– "No battle plan survives contact 

with the enemy“
• Carl von Clausewitz, Prussian 

military philosopher)

• Motivating and innovating 
culture
– It comes from the top!



Moving on:High throughput antibody 
generation

Create and prepare library

2 rounds selection
On 400 antigens

Sub-clone population

77% unique sequences
7236/9384 

25% positive binders
9384 /38,000 

Antibodies to >300 antigens     
25 unique binders/selection

http://genomebiology.com/2007/8/11/R254
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Schofield et al (2007) Genome Biology . 8 (11) R254



The family 
of human 

SH2 
domains

51%

66%

89%

Pershad et al, PEDS 23 p279-288 (2010)
Dyson et al (in preparation)
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Blocking receptor signalling with antibodies



Controlling Notch signalling with antibodies?

Figs from Gordon et al 2008 Journal of Cell Science 121 (19) 3109-3119

Notch receptors (N1-N4) and their ligands (Jagged 1,2, dll1, 3, 4)  bind promiscuously



Targetting antibodies to Notch1
-Ligand binding domain

Figs from Gordon et al 2008 Journal of Cell Science 121 (19) 3109-3119



Targetting negative regulatory domain

Select 
antibodies

LNR1 LNR2 LNR3 HD1 HD2

� S1

rCD4/His10SP
CMV

S2

(LNR= Lin12 Notch repeat)



Controlling Notch signalling with antibodies?

Firefly luciferaseFirefly luciferase

12xCSL

Firefly luciferaseRenilla luciferase

CMV
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Antibody mediated blocking of Notch signalling between 
293-Notch1 and 293-Jagged1 cells



Growing up: Lessons

• Biotechnology is not just about science 
• Business development � as important as 

science
• Need to build relationships 

• � Entrepreneurship



Growing up:Lessons

• Don’t be afraid to fail

• Do your research!
– In science, AND career 

/business

• Do it properly or not at all
– Might mean doing less

• motivation
–But fail quickly!
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