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Phage technology would give
unprecedented control of antibody for
Imaging and therapy

» Access to great diversity
- optimised for a known target by immunisation

 Selection for optimal performance
- affinity
- stability
- yield

* Access to ScFvs
- building blocks for imaging & therapeutic agents



Making an scFv to target CEA

Localizes to CEA-

Antibody V regions expressing tumours
CEA-immunised mouse

()
Vy Linker A 0 @
PCR & link to a3 Ci>)
scFv format ﬁ

Clone into phage
library of 107 scFvs

Select the best
CEA binder (MFE-23)

Express MFE-23 as
soluble scFv purify by

IMAC via his tag Man: Begent et al: Nature Medicine 1996




Conclusion 1

 MFE-23 scFv phage-derived anti-CEA
antibody was a valuable and practical tool for
clinical cancer imaging

» Appeared suitable for use in fusion proteins for
delivery of therapeutics to cancer



Drug concentration

Role of scFv in generating a drug in
tumour for cancer therapy
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ScFv

1. Antibody-Enzyme IV

* Localizes in tumor
* Clears from healthy tissue

2. Prodrug given |V
« Activated in tumor by targeted enzyme

3. Tumour Kill

 Selective
 Potent: amplification by enzyme
« Bystander effect

K Bagshawe 1987, P Senter 1988



Anti-CEA scFv fused to carboxypeptidase G2

MFECP multifunctional fusion protein

Carboxypeptidase G2

MFECP manufacture (P. pastoris )
in UCL GMP facility




Components and function

Biodistribution
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Enzyme clearance and tumour localization

Serum

CPG2 activity (U/mL)

3¢

x CPG2 (U/mL)
—— model

0 . . MO

0 5 10 15 20

X

25 30

time after start MFE-CP1(h)

Imaging of liver metastases

FDG-PET

'

28] MFECP1

Median enzyme in tumor:critical
normal tissue by SPECT

Tumor:blood at 4 hrs

> 40:1 (200u/l)

at 22 hrs

> 55:1

(SPECT23|-MFE-CP1)

Liver

Bladder

Liver biopsy

Target (CEA)

TR
..0:‘5'." ,. : x -
3 AWLR .
- nj’;.i
! i
e ]

Enzyme

e

S

Mayer A et al Clin Cancer Res

M
* -

2006

T



Efficacy versus total prodrug dose

@ Total prodrug <900mg/m2
n =30

B Total prodrug =900mg/m2
n=13

CT= SD FDG-PET = Serum CA19/9
PR >25% fall

Significant correlation between total prodrug dose and % change on PET.
p=0.031, Spearman Rank correlation test.



Conclusion 2:
Selective tumour activation of prodrug achieved

e Fusion protein with 4 functions
— Purified product (his tag)
— Rapid blood clearance (mannosylation)
— Localisation in tumour (scFv)
— Biological function targeted (enzyme)

* Prodrug activated and delivered to target in tumour
cell nuclei

e Anti-tumour effect in drug-resistant cancers



The immunogenicity of the ADEPT
enzyme needs to be addressed

No of patients positive for

pumoer of anti CPG2 antibody

(HACA)

Chemical conjugate of o
antibody & enzyme'?2 1 36/37 (97%)
1 11/30 (36%)

MFE-CPGZ-.hiS fusion 2 3/4 (750/0)

protein3

3 7/7 (100%)

1, Napier M et al Clin Cancer Res. 2000
2, Francis R et al Br J Cancer 2002

3, Sharma S et al In preparation




Dissecting out the elements of the humoral
Immune response: make scFv ‘tool-box’

W Immunise with CPG2

{

m Lymphocytes

{

Vy Linker V,

—

Phage scFv library




Select scFv which significantly blocks HACA in
ELISA

HACA (Human anti-CPG2)




Define scFv Epitope using
SELDI-TOF Mass Spectrometry

CM79 scFv

Map to CPG2 linear
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|dentification of peptides
by mass spectrometry

Laser desorbtion of scFv-
binding peptides
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CM79 epitope shown in green and Magenta

C-terminus
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Mutation in either region (R162A and G412A) disrupts conformational epitope:
-Binding to CM79 99% |
*Binding of sera of patients immunised with ASCP | (median 16% SD +/-11.2%; p=0.0002)

Spencer D et al; Proteomics 2002, 2, 271-279



Conclusion 3

Phage technology can be used to dissect the
elements of a clinically relevant polyclonal B cell
response



L

s A

CR-UK Targeting and ADEPT Collaborators & Support
Imaging Group UCL Surinder Sharma Greg Winter
i iffi R Hawkins (PICR
Kerry Chester Natalie Griffin obert Hawkins (PICR)
Hassan Shahbakhti Sally Ward
Recombinant Antibodies & GMP  Astrid Mayer Caroline Springer (ICR, Sutton)
: David Blakey (Astra Zeneca)
Berend Tolner Ros Francis .
_ , o CR-UK Drug Development Office
Lisa Smith Duncan Wilkins
Tim Hillyer John Hartley
Kim Vigor Carima Andrady
Bride Foster Helen Lowe .
Lynda Robson Patients
_ Physics: Nurses
Tumour Biology Alan G Ph
n Green armac
Barbara Pedley (head) a ee y
Geoff Boxer
Uzma Qureshi ..

Mathew Robson

) CANCER RESEARCH UK:.:.
UCL Cancer Institute ( ECWZC EPSR C ..

Research Trust




