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The 0Big Fouro6 Diseases

Diseases on the rise due to ageing population

Estimated numbers by 2030
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Acute Myocardial Infarction:
Common and Deadly Manifestation of IHD
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If the plague becomes
unstable and ruptures,
the clotting process,
called thrombosis,
starts inside the
~ artery.
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Acute Myocardial Infarction (AMI)
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If the clot completely
blocks the coronary
artery, all muscle tissue
below the blockage
can die.

Dead cardiac
muscle tissue
(myocardial infarction)
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Improving the Lives of Patients with
Heart Attacks

A Safer inhospital treatments
A Better risk prediction
A Improved systems of care
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Coagulation cascade and anticoagulants

Intrinsic pathway
(amplification)
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Heparin

Tissue

EViiad factor

\ Warfarin (vs zymogen)

Warfarin (vs zymogen)
Heparin

Low molecular weight heparin
Rivaroxaban

Apixaban

Edoxaban

Direct FXla inhibitors FVilla

Heparin

-../\

Warfarin (vs zymogen)

Thrombin

Heparln clot

Heparin .
Bivalirudin Activated
Argatroban p|ate|ets
Dabigatran

Ut FNUS

Copyright © 2008 National University Health System



NUHS

National University
Ith System

Bleeding is Associated with Higher Mortality

26,451 patients enrolled in 4 randomized trials of Acute
Coronary_Syndrome rerem raee _
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Factor IXa and drug-antidote interactions
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Coronary Heart Disease N U H S

Phase 1b Randomized Study of Antidote-Controlled NatonalUniversty
Modulation of Factor IXa Activity in Patients With

IV bolus RBO0S Stable Coronary Artery Disease
at 0 hours
60—l IV bolus RBOO7
at 3 hours
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aPTT (seconds)
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— 8- Placebo
—6— low dose (15 mg drug 30 mg antidote) —&— High int (50 mg drug 100 mg antidote)
—A— low int (30 mg drug 60 mg antidote) ——— High dose (75 mg drug 150 mg antidote)

Figure 6. APTT recovery after administration of antidote (RB007). Horizontal dashed line denotes upper limit of normal. Placebo group
includes all patients receiving placebo drug and placebo antidote (n=8). The 4 dose groups here included only patients receiving active
drug followed by active antidote (n=27). P<<0.001 across all dose groups for repeated measurements from 0 to 3 hours.
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FXla as antithrombotic target with minimal
bleeding risk

A FXla inhibition has a favourable overall antithrombotic-haemostasis balance, resulting
in minimal bleeding risk
A Genetic deficiency of FXI:
I Rare spontaneous bleeding (Asakai et al. N Engl J Med 1991, 325:153-8)
I protects from
- ischaemic stroke (Salomon et al. Blood 2008, 111:4113-7)
- venous thrombosis (Salomon et al. Thromb Haemost 2011, 105:269-73)
A Elevated FXI level
I risk factor for stroke (Yang et al. Am J Clin Pathol 2006, 126:411-5)
i myocardial infarction (Doggen et al. Blood 2006, 108:4045-51)
i venous thrombosis (Meijers et al. N Engl J Med 2000, 342:696-701; Cushman et
al. Blood 2009, 114:2878-83)
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Our FXla inhibitors: ability to engineer affinity &
specificity
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Further designs lead to a
mutant with K; =0.86 nM
and at least 170-fold more
specific for FXla
compared to other plasma
serine proteases
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Potency improved > 1000-
fold but specificity suffers

=

-

00

Inhibition (%)
3

Engineered inhibitor with

Fold of Control Clotting Time

J120pym [ 75pum W 37.5uM

3.0 100

® aPTT O PT [13.75uM [ 0.99 uM W 0.24 uM
25 R
2.0 50

Inhibtion (%)

R
=¥ 55333

0.1 1 10 100
rFasxiator (uM)

o

o
o

SR VR SR S SRt S
PPN F S A
F & F < <
&é“ & i

Only affects intrinsic
pathway of blood
coagulation

Most selective for FXla
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Recombinantly expressed
inhibitor has identical
activities

higher potency
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Our FXla inhibitors: rich sources of ="

molecules

Plasmid
isolation and *

sequencing

Kunitz-type protein
sequences from multiple
transcriptomes of ticks are
filtered for their potential as
FXla inhibitors

Cloning of DNA
sequences as a pool in
yeast display vectors

Fluorescent-sorting of

Recover plasmids from
yeast cells that bind FXla

selected colonies to identify
sequences encoding FXla-
binding Kunitz-type protein

Recombinantly expressed
identified sequences to
confirm inhibition

o 2 variants are

166 unique 6 FXla-binding ey PrOAUCE,

sequences — seguences identified tostatiRmi
confirmed
activities
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