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Affimed s antibody selection
usingphagedisplay

affinity selection




Antibody library andphagedisplaypatentsf research
groupn Recombi nant Anti bodi e

Phagemidor antibodyscreening
US Patent 5,849,500filed 10.5.93 grantedl5.12.98 priority 8.7.91

Preparation and use of gene banks of human antibodies ("ramtibody
libraries")

US Patent 6,319,690iled 6.5.93, granted 20.11.0briority 1.2.1990

Preparatioranduseof genebanksof synthetichumanantibodies
("synthetichumanantibodylibraries')

US Patent 5,840,47Xiled 2.12.94 granted 24.11.98 priority 1.2.90



1997:Foundingof Affitech in Oslo

A Startup of Affitech asrecombinantintibodybiotech
firm in Oslo afterdicensingin the DKFZ phage
displaypatent.

A Initial businessnodel Isolationof antibodiesagainst
drugsasabasisfor establishingensitivedetection
systems



Redirecting Cytotoxic Cells of the Immune System
to Tumor Cells
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TandADb: Tetravalent Tandem Antibody
4 Domain Product with Short Linkers
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the monomeric polypeptides

typically G,S linkers between
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non-functional
monomeric molecule

intermolecular pairing
of variable domains,
only one format
possible;

Functional
homodimeric TandAb

MW ~105 kDa
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Patentapplicationfor generating
tetravalenbispecificantibodieq TandAbg

Mulitvalentantibodyconstructs
US Patent 7,129,330
Filed 1999,Granted2006,Priority 1998
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Scientistmeetsventurecapitalist1998

A Biotechnology Agency Badewiirttemberg Meeting on
establishingiotechfirms, June 1998

A Contactwith 3 venturecapitalists
A Discussion®f potentialbusinessase
A Preliminarybusineslan

Hubertus Leonhardt
SHS Ventur€apital
Tubingen




A Requirementsor startingAffimed

a)

b)

C)

d)

Negotiatinglicensingin of DKFZ patentdor generatingantibody
librariesfrom DadeBehring fiow Siemens Healthcarg

Securingetterof intentfrom DKFZ for exclusivelicenseto
TandAbpatent for makingtetravalenbispecificantibodie$

applying successfullyfor grantin theframeworkof the BioRegio
programme

securingventurecapitalfrom Sachsen Landesbaakdtbg
(governmentechnologyinvestmentbank



BioRegia RheinNeckarDreieck

Grant Proposal September 1999

Developmentof novel recombinant bispecific

antibody constructsfor cancertherapy.

Affimed TherapeuticaG, Im Technologiepark,
Im NeuenheimeFeld 582, 69120 Heidelberg

Projectleader Prof. Dr.Melvyn Little
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Developmentsn thefield of therapeutic
antibodiesorior to foundingAffimed

1975 Firstmonoclonalantibody(KdhlerandMilstein).
1984 Chimeric(mouséhuman)monoclonalntibody

1986 First murine monoclonalantibody (Orthoclone
OKT 3) approvedor clinical use

1986 Completelyhumanizednonoclonalntibody
1985 Phagedisplayof a peptide

1988 Expression of soluble funtional antibody
fragmentn E. coli.

1989 Generatiorof antibodylibraries

1990 Selectionof antibodycloneusingphagedisplay

19952000 Replacementof mouse antibody gene
repertoirewith thatof humans



Initial businesplan

A Generaténcomeby providingrecombinanantibody
services

- Screenin@gntibodylibrariesfor desiredantibody

- Antibody engineering

- Developmentf therapeutidispecificantibodiedor
treatingNon-Hodgkin s LymphomaandHodgkin s

Lymphomausingthe proceedd$rom the BioRegio
grant



2000Startingup Affimed

A SHSprovided1.5Mio Euros (0.5Micequity, 1.0Mio deb).

- A matchingl.5Mio Euros wagrovidedby thetbg

(Technologische Beteiligungsgesellschaft mbH der Deutschel
Ausgleichsbank).

- ThegrantprovidedO.7Mio Euros(Total projectcostsl.4Mio
Euros- 50%self participatior).

- Total startingcapital3.7 Mio Euros



Team 2001

Photo taken near our first lab in the ;

firm of Giulini, Ladenburg ¢y imed

therapeutics ag



Screening Group 2001
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Major biotechfirms with antibodylibrary technologies

U CAT (CambridgeAntibody Technology)i dominatingantibody library and
phagedisplay patents(e.g. Winter I and Il). Now owned by AstraZeneca
(Medimmuneg T generatedfirst fully human antibody blockbuster drug
nHumirao for treatmenbf rheumatoidarthritis

U Morphosys: Synthetic antibody library patentsi Patentdisputeinvolving
extensivelitigation in the US regardingCAT s Winter Il patent Settlementn
CAT sfavourin 2002 Partnershipvith Novartis

U Dyax Variousphagedisplayandmicroorganisndisplaypatents
U Abgenix: Transgenianicelibrariesi Now ownedby Amgen

U Medarex Transgenianicelibrariesi Now ownedby Bristol Myers Squibb



Morphosys Generatiorof syntheticantibodylibraries

2001:MorphosysChief Scientific OfficerandHeadof Patent
Departmenvisit Affimed to discussAffimed’s patentprotectingthe

generatiorof syntheticantibodylibraries

1stclaimof US patent:

1. A synthetic humaantibodyDNA library obtainedoy synthesizing almost random sequences for the
antibodyhypervariablaegions, wherein (a) relatively conserved amino acids iypervariableegions

have been taken into account in the choice of appropriate nucleotides during the oligonucleotide synthesis
and (b) the ratio of the nucleotides usedhosen such that a nonsense codon is to be expected at most in

every 89th position;



DIMERIC TETRAVALENT FLEXIBODY
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L1>12 aa
L2 =5-15 aa
L3 = 2-10 aa
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Feb 2002 leave Ladenburg for premises in the

new technology park in Heidelberg
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NobelprizescientistProf. Harald zur Hausen
visits Affimed on 8th May 2002
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2003

The VC firmFirst Ventury provided capitalfor Affimed’s
furtherdevelopmen{2.0 Mio Euroequity).
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November 2003
Antisoma/Affimed

Antisoma (London)carriesout athoroughduediligence

Plan: Creationof a scientificcentreof excellence in Heidelbelfgr

recombinanantibodiedasedn Affimed’s technology

NovemberDecember2003 Decisionby boardof Antisomato

developanadvancealinical phaseproductinsteadof acquiring
Affimed.



New Year 2004

First Ventury was only preparedto make a further
iInvestment if the technology was validated by a

partnershipwith a pharmacompany
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2004

SyngentaBiopharm

Biochancegrantproposalor generatingiumanTandAbs
approvedn early2004 for a projectcosting2.0Mio Euros (i.e.1
Mio Eurofrom governmentand50%self participatior).

Theself participationcostsof 1Mio wereprovidedby Syngenta
Biopharm asmallbiotechventureof Syngentahatwas
Interestedn finding interestingorojectsfor the developmenof
biotechproducts

SignedLOl in April, 2004 - projectstartedé monthslater.

26



September 2004 Rolf GuntherappointedCEO




July 2005

FirstVenturyensureghatAffimed remains
agoingconcern

1.5Mio Eur (equity)
1.5Mio Eur KfW
0.2Mio SHS gquity)
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Miroslav Ravic Chief Medical Officer January 2006
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April 2007

A substantiafinancialroundto enableAffimed for thefirst timeto
produceandpurify sufficientproductunderGMP conditionsfor
clinical studies

Thefollowing consortiumprovided30 Mio Euros

Aeris (FirstVentury)

Orbimed

Life Science Partners (LSP)

BioMedInvest

Novonordiskventurefund

30



RECRU{TandAbs
TumorIimmunotherapy









