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Sfephdﬂie STaelens s 8 AlmS Of the StUdy Haemostasis is a complex process

which is necessary for cessation of bleeding at sites of injury. However,
uncontrolled haemostasis leads to thrombosis, which is the underlying cause
of many cardiovascular diseases, considerably contributing to mortality in the
=Ty Lad | Western world. Huge efforts have been taken in the development of agents
- kandidaturen Biomedische Wetenschappen aan ‘ i MR that prevent thrombus formation by interfering with platelet-dependent
= haemostasis or coagulation, however, all antithrombotic agents currently in

RUCA Antwerpen (1997-1399) — use increase the risl(iJ for bleeding to a more or lesser exter?t, requiring cl>cl)se

- licenties Medische Biochemie aan UIA Antwerpen (1999-20

| 01) monitoring of the patients during treatment. In the search for new and safer

. antithrombotics, the Laboratory for Thrombosis Research has characterized

- doctoraatsstudente aan KULeuven Campus Kortrijk (2001-2005) a monoclonal antibody, 82D6A3, directed to the von Willebrand factor A3-
- doctoraatsverdediging: 19 oktober 2005 domain. It inhibits the interaction of VWF with collagen, and thus inhibits one
of the first steps in platelet-dependent haemostasis. 82D6A3 has anti-
thrombotic effects in vivo, without significantly prolonging the bleeding time.

- co-promotor: Prof. Dr. Karen Vanhoorelbeke The aims of this study was to further develop 82D6A3 as an antithrombotic
agent which can be used in acute and chronic clinical applications.

- geboren op 3 mei 1979 te Tielt

- promotor: Prof. Dr. Hans Deckmyn

Results

2. Humanization of 82D6A3 3. Determination of the paratope of 82D6A3

1. Effect of 82D6A3 on in-stent stenosis For short term antithrombotic treatment in a clinical Today, there is a high need for safe oral

_ _ _ environment, an injectable agent is preferable. antithrombotics for the prevention of a second
Angioplasty and stent implantation, a very common 82D6A3 is a monoclonal antibody and can thus be cardiovascular event in patients at risk. As a first

revascularisation technique, leads to a pathological injected intravenously. However, repeated injections step in the development of an orally available
resfenosis in the targ_et vessel in >1_0°/? of treat_ed are very likely to induce an immune respons, since it antithrombotic with the same characteristics as the
patients. The formation of a neo-intima, which is a murine antibody. To avoid this, antibodies monoclonal antibody 82D6A3, we determined the
mainly consists of smooth muscle cell proliferation developed for clinical use are frequently humanized. amino acids (aa) in 82D6A3 that are important for
and migration, is responsible for this in-stent Here we humanized 82D6A3 by variable domain binding to the antigen, i.e. the paratope.

restenosis. Platelet activation plays an important resurfacing. Furthermore we grafted the humanized a. crystal structure of the complex between the

role in smooth muscle cell activation and therefore . i ] ]
’ variable domains on the constant regions of a VWF A3-domain and 82D6A
we studied the effect of 82D6A3 on in-stent stenosis ﬁuWPHGP?&"PJHJ@é‘[‘Hf@Munogenigcl:ity T e 3-domain and 82D6A3

in a baboon in-stent stenosis model. J"ﬁF&P%‘* t:nﬁgﬁglf éiﬁ%mf tvhgri%%'iié’q‘iwgment (scFv) of

82D6A3 was constructed to facilitate mutagenesis

- the VWF-collagen binding was inhibited during - next, the non-human like surface accessible
three days after stenting (the critical period for framework residues were identified using the

platelet adhesion and activation) by injecting the homology modelled Fv of 82D6A3
baboons with 1mg/kg 82D6A3 before stenting and at

1 2h, 24h and 48h after Stenting B these reSId_ue_s Were mu?atEd "_1 the murlne . SCFV Structure of the complex of the VWF A3-domain and the Fab-fragment of 82D6A3. Ribbon
(mscFv) toa imi Iar h u]r:na -Il to Obtal 1] the representation of the complex with the VWF A3-domain in yellow and the variable domains

. of the heavy and the light chain in blue and magenta respectively.
humanizgd-scFv (hsc
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a. optimisation of 82D6A3-treatment
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b. binding studies to VWF with mutants of scFv-
82D6A3

- all 82D6A3 aa that form hydrogen bonds or salt
. o on bridges with residues of the A3-domain as well as all
T o 10 200 a0 40 sw e residues that are located within 4.0 A of the A3-

[scFv-82D6A3](ng/ml)

The inhibition of the VWF-collagen interaction by mscFv-82D6A3 (M) or hscFv-82D6A3 (s) was domain and have a buried solvent accessible surface

determined in ELISA. The absorbance of VWF-binding in the absence of scFv was arbitrarily set as . A2
0% inhibition. Each data point is the mean * SEM calculated from single measurements in three area in the complex Of at |eaSt 20 were mutated tO

independent experiments. (Inset) The purity of the mscFv-82D6A3 and hscFv-82D6A3 was analysed -
in SDS-PAGE followed by staining with Coomassie brilliant blue. alan | ne

b. grafting to human IgG,

Pharmacokinetics of 82D6A3 in baboons injected with multiple boli. Baboons were injected with 1 mg/kg 100
82D6A3 10 min before PTCA and stent implantation and at 12 h, 24 h and 48 h after the first injection. Blood was

drawn before'the first injection_, after surgery and 5 min before and ai_‘ter each of t_he following 82D6A3 injections. - the humanized Variable domain of the heavy and the so-.
Each data point (mean + SEM) is the result of double measurements in one experiments for 5 baboons. . . . 1
] ] light chain were grafted on the constant region of a P

b. analysis of stented arteries after 28 days human IgG, to obtain the humanized I9G of 82D6A3 £

- the degree of injury to the coronary arteries b oo A -

induced by angioplasty and stenting was the same 5 %0 ﬁ/i
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- the mean percent StenOSIs In Contl’0| anlmals was ° _°'-I° 02 04 06 08 10 0.0 0.2 0.4 0.6 Comparison_of the VWF-binding of scFv-82D6A3(WT) and The paratope of 82D6A3. Surface diagram of the
31 2 + 5 9 (n=4) however no Signifi cant reduction in [Ig6] (ug/ml) [Ig6] (ug/ml) its_alanine_mutants. Percentage of binding to VWF of all variable domains of 82D6A3 with amino acids of
= 2L Ve ’ ’

A. The binding of h82D6A3 (e) or m82D6A3 (m) to VWF was determined in ELISA. The absorbance measured at mutants compared to scFv-82D6A3(WT) at 0.5 ug/ml, the  the paratope coloured according to the extent of

1 1 H H 1 saturation was arbitrarily set as 100% binding. B. The inhibition of VWF-binding to human collagen by h82D6A3 (e) or concentration where maximal binding to VWF is obtained  residual VWF-binding observed if mutated to
neo Intlma formatlon COUId be Observed In anlmals m82D6A3 (m) was determined in ELISA. The absorbance of VWF-binding in the absence of 82D6A3 was arbitrarily set as for scFv-82D6A3(WT). *, p < 0.005. All data points are the  alanine: 0-40%, red; 40-80%, yellow; 80-100%,

: : 0% inhibition. Each data point in A and B is the mean * SEM calculated from double measurements in three independent mean * SEM of single measurements in three independent green.
treated with 82D6A3 where a mean percent stenosis 0% Inhibiti . ' i i : ' S experiments.

% VWF-binding to collagen type IIT




