Evaluation of the Effects of A Novel Contact Pathway Inhibitor, Ir-CPI,
on In Vitro Platelet Function and Coagulation
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Rationale

Ir-CP| is a serine protease inhibitor derived from tick
salivary glands that acts as an anticoagulant by
inhibiting the contact phase pathway. Ir-CPI
specifically inhibits the generation of activated
coagulation factors Xlla, Xla, and kallikrein of the
intrinsic pathway of coagulation (1) and confers
antithrombotic activity in animal models of
thrombosis. As an anticoagulant under development
it is important to assess the effects of Ir-CPl on
platelet function and coagulation.

The aims of this project are to investigate potential
effects of Ir-CPl on platelet function and to further
explore the effects of Ir-CPl on the coagulation

pathway.

Blood Collection and Sample Processing: Whole Blood
was collected into tri-sodium citrate anticoagulant
from consenting volunteers not taking medications
that affect platelet function. For aggregation assays,
platelet-rich plasma (PRP) was prepared by
centrifugation. Platelet counts in PRP were adjusted to
250,000/uL using autologous donor PPP as the diluent.
Light Transmission Aggregometry (LTA): Al
aggregation experiments were performed on a LTA-490
model aggregometer with Aggrolink 8 software
(Chronolog Corporation, Havertown, PA). The PRP was
incubated with indicated concentrations of Ir-CPl and
LTA was performed with the agonists ADP (20 uM), AA
(1.6mM) with autologous PPP in the reference
channel. The percent maximal aggregation (MA) was
calculated and used for data reporting.

Flow cytometry: P-selectin expression in resting (saline
treated) and activated (10 puM ADP treated) was
determined by flow cytometry after labeling platelets
with a CD62-PE conjugated antibody. Data were
acquired using a DxP6 flow cytometer equipped with
Flowjo software and percent of P-selectin positive
events was normalized to MIgG-PE control antibody
events and expressed as final results.

PRP Clot Retraction: Five (5) pL of Ir-CPl working
solutions were added to 10X75 mm glass tubes
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followed by addition of adjusted PRP (445 ul). Fifty
(50) pL of 0.25 M CaC(l, solution was added to each
tube and the samples were incubated in a water bath
at 37°C for 90 min. After incubation, digital
photographs of the clots were captured and extent of
clot retraction was quantified using NIH I[Imagel
software.

Factor X and Factor IX Activity Assays: Citrated
plasma was treated with the Ir-CPl working solutions
and mixed with Tris buffer and tested by a contact
pathway-dependent Factor X or Factor IX activity
using a chromogenic assay with specific substrates.
The kinetics of enzyme activation were read at 405
nm at 2 minute intervals for 30 minutes and lag time
and the mean reaction time were calculated.
Data Analysis: Data were expressed as Mean *
unless specified.
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Figure 1. Maximal platelet aggregation response to AA. PRP
iIncubated with indicated concentrations of Ir-CPl was subjected
to LTA using arachidonic acid (AA, 1.6mM) as agonist. The
average and SD of maximal aggregation response for 5 donors is
shown.
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Figure 2. Maximal platelet aggregation response to ADP. PRP
incubated with indicated concentrations of Ir-CPlI was
subjected to LTA using ADP (20 uM) as agonist. The average
and SD of maximal aggregation response for 5 donors is shown.
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Table 1. Effects of Ir-CPl on Lag time of Factor Xa Activation. Donor plasma
treated with the indicated concentrations of Ir-CPl was stimulated with
contact pathway activator and Factor Xa chromogenic substrate. Lag time
results are shown in seconds

| No.  BUMIr-CPI 4 M Ir-CPI|24M Ir-CPI 1M Ir-CPLLO M IrCPL
5.99 10.69 12.57 13.98 16.55
“ 3.19 13.77 14.43 14.59 16.06
“ 6.80 9.61 10.39 14.58 13.75
- 5.30 3.14 9.77 10.40 12.86

5 6.02 8.99 11.59 11.14 12.44
6.46 10.24 11.75 12.94 14.33
“ 1.10 2.18 1.85 2.01 1.87

Table 2. Effects of Ir-CPl on Mean Reaction Rate of Factor Xa Activation.
Donor plasma treated with the indicated concentrations of Ir-CPl was
stimulated with contact pathway activator and Factor Xa chromogenic
substrate. Mean reaction rate is presented in mili O.D./sec

924 369 788 776 579
903 380 3876 801 579
Average 902 3876.3 334.3 789.7 581
22.5 6.4 442 12.7 3.5

Table 3. Effects of Ir-CPl on Mean Lag Time of Factor IXa Activation. Donor
plasma treated with the indicated concentrations of Ir-CPI was stimulated
with contact pathway activator and Factor |1Xa chromogenic substrate. Lag
time results are shown in seconds

19.86 24.03 27 43 36.18 47 83

“ 22.99 27 55 38.49 39.72 48.53
3 2215 26.77 24 66 33.82 50.6
21.67 26.12 30.19 36.57 48.99
| sp  EERNC 1.85 7.32 297 1.44

Table 4. Effects of Ir-CPl on Mean Reaction Rate of Factor IXa Activation.
Donor plasma treated with the indicated concentrations of Ir-CPl was
stimulated with contact pathway activator and Factor |Xa chromogenic
substrate. Mean reaction rate is presented in mili O.D./sec
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Figure 3. Effects of Ir-CPl on Clot Retraction. PRP treated with
indicated concentrations of Ir-CPl or 20 pM eptifibatide (Epti)
were subjected to clot retraction as described in the methods. The
scatter plot show calculated percent of clot retraction for 5 donor
samples.
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Figure 4. Platelet P-selectin (CD62P) Expressmn Relative change
In P-selectin expression on platelets after activation with ADP (10
M) was determined by flow cytometry in samples treated with
indicated concentrations of Ir-CPI.

Ir-CPI did not affect platelet aggregation response to either AA
or ADP and there was no observable effect of Ir-CPI on platelet
mediated clot retraction. Ir-CPI caused a slight reduction in the
of P-selectin positive platelet when platelets are activated with
ADP.

Importantly, Ir-CPI caused a dose-dependent decrease in the
rates of Factor Xa, 1Xa generation due to contact pathway
activation as evidenced by prolongation of lag time and
decrease in mean velocity of reaction. The novel contact
pathway inhibitors such as Ir-CPl present promising

therapeutic agents for anticoagulant therapies.
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