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useful for the detection and purification of human FVIH and/or FVIi-ike

polypeptides from solutions such as blood or conditioned media.

In US Pat. No. 7,033,590 FIX/FIXa activating antibodies and antibody derivatives
are used for increasing the amidolytic activity of FiXa, and for treating blood

coaguiation disorders such as hemophilia A and hemorrhagic diathests.

i US Pat. No. 7,084,108 FVila antagonists are disclosed. These antagonisis are
peptides that inhibit F\Vila activity and are said to be useful for prevention of

arterial thrombosis in combination with thrombolytic therapy,

The listing or discussion of a prior-published document in this specification shouid
not necessarily be taken as an acknowledgement that the document is part of the

state of the art or is common general knowledge.

There remains a great need in the art for a low molecutar weight peptide with
procaaguiant activity for treatment of patients with hemophilia A (FVIII deficiency).
The present invention provides novel low molecular weight peptides with
procoagulant activity which can be used for the non-infravencus treatment of
hemophilia A. The present prevention alsc provides these novel peptides for the
treatment of a deficlency in FV, FVIL FX andior FXI.

SUMMARY OF THE INVENTIONDISCLOSURE

A first aspect of the inventiondisclosure provides a peptide or peptide derivative comprising:

(N WDRLYFEIVW (SEQ 1D NO: 1); or

(ii} a variant amino acid sequence comprising one, two, three or four L-amino
acid substitutions in WOLYFEIVW {SEQ 1D NO: 1) ar

{iif} the retro-inversc variant of the peptide or peptide derivative of either one
of parts (i) and (i),

wherein said peptide or peptide derivafive has procoaguiant activity.

For the avoidance of doubt, the sequence WDLYFEIVW (SEQ ID NO: 1) may be
reprasented as the L-amino acids Trp-Asp-Leu-Tyr-Phe-Glu-lie-Val-Trp using the
three letter code for amino acids. The retro-inverso variant of WDLYFEIVW (SEQ
ID NO: 1} is wviefyldw and comprises D-amine acids.
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1 A sacond aspect of the inventiondisciosure provides & peptide or peptide gerivative

compsing:
{0 an aming acid sequence comprising imbwydoye; or
{ii) a vanant amino ackd seguance comprising one, two, three, four, five or six

.amino acid substitutions in imfwydcve,

wherein said peptide or peptide derivative has procoagulant activity

in another aspect, t_hem is provided a paptide ar peptide derivative comprising:

{0 WDLYFEIVW {SEQ D NO: 322); or

{it) & variant amino acid sequence comprising ane, two, three ar four L-amine acid substitutions

tn WDLYFEIVW {SEQ 1D NO: 322), said variant amino acid seguence comprising XoXeXsYXLEXsHes,

wherein X, s W, Lor P, XpisDor§, XzisLor F, X is F, Phe, L, Ebw, P, Thi, 1N, Hfe, Ece or Cha, X515 |

OrF, Xgis S, Vor G and Xy is Wor L{SEQID NO:323); or

{&i) the retro-inverse variant of the peptide or peptide derivaiive of either one of parts {i) and (ii),

wherein said peptide or peptide derivative has procoagulant activity.

Far the avaidance of doubi, the ssauence cimfwydoye may be represenied as D-
amino acids lle-mat-phe-tm-tyr-asp-oys-tyr-git using the three letter cods for

aming agids,

g A thivd aspact of the inventiendisclosure provides 2 dual peptide comprising a peplide or
peptide derivative as disclosed hereinef-the-first-orsecond-aspecte-of- the-lpvention conjugated to a
further peptide or pepfide derivative as disclosed hersinefthefirstorsacond-aspestis-otthe-invention,

wherein the two peptides/derivatives may be the same as or differant from each

other and wharein the dual peptide has procoagul ant activity.

L A fourth aspect of the inventiondisclnosurs provides a pharmaceutical composition

comprising the peptide or peptide derivaiive as disciosed hergineithe first-ar-sesond-aspeste
ofthe invention or the dual peptide of the third aspect of the inventiondisclosure.

A fifth aspect of the inventiendisclosure provides a peplide or peptide derivative as disclosed hereinaf
the-frstorsecond aspeets or a dual peptide of the third aspect of the inventiendisciosure for

treating a patient having a deficlency in FV, FVH, FVIL FX andior FXL
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A sixth aspect of the inventioadisclosure provides a use of a peptide or peptide derivative as disclosad
hereinst-the-first-or-sesond-aspects or a dual peplide of the third aspect of the inventiondisclosure in
the manufacture of a madicamant for the freatment of a deficiency in FV, FVH,

FVIll, FX and/or BXL in & patient.

v[ A seventh aspect of the imvertisndisclosure provides a meathod of treating a patient having =
deficiency in FV, FVI, FVIE, FX andior £3XI comorising adminisisfing a2
therapeutically effective amount of the pharmaceutical compoesition of the fourth

aspect,
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An eighth aspect of the ivepliondiscicsure provides o peplide or peplide derivative which
has procoagulant activity, wherein the peplide or pepiide derivative s not Fvill or
a fragment thereoi and, wherein the procoagulant aciivity s a thrombin
generation time of 25, 50 or 100 pi of peptide, peptide derivative or dual peptide
aquivaient {o that of at lsast 100 mi/mlL Factor Eight Inhibitor Bypassing Activity
(FEIBA), preferably at least 300 miimbl FEIBA, more preferably af least 900
miJ/mL FEIBA, most preferably al least 1200 mU/mb FEIBA in the Defined

intrinsic Thrombin Gensration Assay.

? A ninth aspect ofthe invertisadisclosure provides a peplide or peptide derivative which has
proccagulant activity, wherein the peptide or peplide derivative is not FVIll or a
fragment thereof and, wherein the procoagulant activity is a thrombin generation
fime of 25, 50 or 100 uM of pepiide, peplide derivative or dual peptide in a
Defined intringic Thrombin Genaration Assay peaking within 30 minutes,
preferably within 15 minutes and most preferably within 10 minutes.

% Atenth aspect of the isventisadisclosure provides a pepfide or peplide derivative which has

' oprocoagulant activity, wherein the peplide or peplide derivative is not FViil or &
fragment thereof and, wherein the peplide or peplide derivative can at least
partially compensate for the absence of biocicgically active FVH when

administered in an animal model of severs human hemaophiiia A.

In another aspect, there is provided a method of making the peptide or peptide

derivative as disciosed herein by solid phase synthesis.

DESCRIPTION OF FIGURES

Figure 1, Effect of therapsutics approved for treatment of hamophilia on peak
thrombin generation and thrombin peak time In a defined Dusl-pathway thrombin
generation assay

Figure 2; Effect of A1 on FVHL -/~ mouse bleeding model - blood loss

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

The term “aminc acid” within the scope of the pressent invention is intended to

include al naturally occurring L c-amino ackds, The one and ihree lstter

abbreviafions for naturally cceurring aminc acids are used herein {Lehningsr,

Biochemistry, 24 =d., Worth Publishers, New York, 1885 71-92). The term
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