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motif. Phosphoryiation of tyrosine 7 in the cytoplasmic YXXE motif is triggered by higand
binding upon activation of Sre kinases, which in turn phosphorylates a series of downstream
signaling proteins, including PLCy2.  There are two known naturally occurring proteins
capable of interacting with CLEC-2 and mediating its physiologic signal transduction
functions: the endogenous protein podoplanin and the snake venom protein rhodocytin, both
of which trigger platelet activation, including potent stimulation of both aggregation and
secretion.  Inoue-Suzuki et. al, in collaboration with Kato reported that the profile of
podoplanin-induced platelet aggregation is quite similar to that of thodocytin-induced platelet
aggregation and identified CLEC-2 as a receptor for podoplanin (Inoue-Suzuki, K.O. et. al, J.
Thromb. Haemost. 2011; 9 (suppl 1): 44-55). They have also shown that rhodocytin-induced
platelet aggregation is highly dependent on TxAZ generation and actin polymerization
compared with platelet aggregation induced by CRP (Inoue, K. et. al. Biochem. Biophys.
Res. Commun. 1999, 256: 114-120). Both rhodocytin and podoplanin interact directly with
CLEC-Z at micromolar affinities (Kato, Y. et. al,, Cancer Sci, 2008; 99:54-61; Ozaki, Y,
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{8086} Accordingly. a need exists for therapeutic agents and methods for treating CLEC-2

, 2011

mediated disorders.

BRIEF SUMMARY

{6007} Described herein are nucleic acid ligands which specifically inhibit CLEC-2, methods
for identifying and/or characterizing these ligands, and treatments for use of these ligands.
[0008] In cne aspect, a CLEC-2 ligand, or pharmaceutically accepiable salt thereof, is
provided, wherein the ligand comprises an isolated nucleic acid sequence.  In one
embodiment, at least one nucleotide is a ribonucleotide. In another embodiment, at least one
nucleotide is a 2°-fluore-2"deoxypyrimidine nucleotide. In still another embodiment, the
isolated nucleic acid sequence of the CLEC-2 ligand comprises a mixiure of ribonucleotides
and 2’-fhuoro-2 deoxypyrimidine nucleotides..

{0669} In one embodiment, the CLEC-2 ligand comprises a secondary structure comprising

at least one stern and at least one loop.
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[8015] In one embodiment, the ligand comprises an inverted thymine at its 3° end.

{6016] In one embodiment, the ligand has a dissociation constant ("Kd"} for CLEC-2 of

about 20 nanomolar (nM) or less.

[0¢17] In one embodiment, the ligand has a dissociation constant for CLEC-2 which is

greater than § but less than about 100 micromolar (uM), less than about 1 uM, less than about

500 nanomolar (nM), less than about 100 nM, less than about 50 nM, less than about 1 nM,

less than about 500 picomolar (pM]}, less than about 300 pM, less than about 250 pM, or less

than about 200 pM. In one embodiment, the ligand has a dissociation constant for CLEC-2

which ranges from about 0.1 to 10 nM or from about 0.5 to about 5 oM.

{0018} In one embodiment, the CLEC-2 ligand binds to and decreases or inhibits a function

of a variant of CLEC-2, wherein the CLEC-2 variant is at Jeast 80%, §5%, 90%, 91%, 93%,
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2'deoxy nucleotides or a mixture of deoxyribonucleotides and ribonucleotides and 2°-O-

methyl-2’deoxy nucleotides. In another embodiment the nucleic acid modulator comprises at

least one modified deoxyribonuclestide and/or at least one modified ribonucleotide.

[8024] In one embodiment, the modulator comprises an oligonucleotide  which s

complementary to at least a portion of the CLEC-2 nucleic acid higand. In another

embodiment, the modulator consists of an oligonucleotide which is complementary to at least

a portion of the CLEC-2 nucleic acid ligand. In another embodiment, the modulator

comprises an oligonucleotide sequence which is complementary to at least a portion of a loop

i the CLEC-2 ligand. In still another embodiment, the modulator comprises an

oligonucleotide sequence which is complementary to at least a portion of a stem in the

CLEC-2 ligand. In vet another embodiment, the modulator comprises an oligonucleotide

sequence which is complementary to at feast a portion of a stem in the CLEC-2 ligand and to

at least a portion of a loop in the CLEC-2 ligand.

{BO25] In one embodiment, the modulator comprises a sequence which is greater than 80%,

85%, 90%, 91%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical o the sequence selected
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lipid, a polymer, a nanoparticle, and a microsphere, wherein the modulator binds to or
interacts with at least a portion of a CLEC-2 nucleic acid ligand.
[0629] In one embodiment, the modulator comprises an isclated nucleic acid sequence,
wherein the sequence is about 10 nt to about 30 nt, about 10 nt to about 25 nt, about 10 nt to
about 20 nt, about 10 nt to about 15 nt, or about 15 ut to about 20 nt in length. In another
embodiment, the modulator comprises an isolated nucleic acid sequence, wherein the
sequence is about 10 nt, 11 nt, 12 nt, 13 nt, 14 nt, 15 01, 16 nt, 17 nt, 18 nt, 19 ni, or 20 nt in
length.
{8036} In one embodiment, one or more of the nuclectides of the CLEC-? nucleic acid ligand
and/or the nucleic acid modulator sequence is modified. In another embodiment, the one or
more nucleotides comprise a modification at the 2 hydroxyl position.  In another
embodiment, the modification present in the CLEC-2 ligand is selected from the group
consisting of 2’-fluoro. In another embodiment, the one or more nucleotides of the CLEC-2
ligand is 2°-fluoro-2’deoxyeyiidine or a 2’-fluoro-2 deoxyuridine. In  yet another
embodiment, the one or more nucleotides of the modulator is 2°-O-methyl cytosine, 2°-0-
methyl uridine, 2°-O-methyl adenosine, 2°-O-methy] guanosine or a 27-{-methyl thymidine.
In still another embodiment, the one or more nucleotides is a 27 fluoro cytidine, a 2’ fluoro

uridine, a 27 fluoro adenosine or a 2"-flucro guanosine.



100301 I n one enbodinent, one or nore of the nucleotides of the CLEC 2
nucleic acid ligand and/or the nucleic acid nodul ator sequence is nodified.
I n anot hewoenteadisment, the one or nore nucl eotides conpPCIASaIMDSI4RL cation
at the 2' hydroxyl position. In another embodinent, the nodification
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5- methylinosine, »,udwrwth‘viguc}nmm mct}wiad@mm 2-methylguanine, 3-methylcytosine,

chl or OARIB8. 1l 0douE gl 1| 90GKL0RLNG, S TBLIN Gt osLNg, Bt hyl uraci 1

hypoxant hi e, xant Ri ne, 4-acet yl cyt 0si ne,
carboxmﬁémhyhammmmﬁnﬁﬁhyhuhhupur|d|ne 5ggap@@%%aanhxh@g1nonethyluracd
di hydr o acly nx%g’nali% %%l s?'x(ft OS»m Clggqui*an% ! nquI@?h% I\’Igf‘fl sigepentuel;l)g‘ %d?ﬁ?krle |
- et hyF aﬁlgh}xﬁé( e ac ethoxyurac methoxyeytos methylth
isopentenyladenine, uracil oxyacetic acid (v), butoxosine, pseudouracil, queosine, 2-
thiocytosine, S-methyl thiouracil, 2-thiouracil, 4-thiouracil, S-methyluracil, uracil-5-oxyacetic
acid methylester, uracil oxyacetic acid (v), S-methyl thicuracil, 3-(3-~amino-3-N
carboxypropyluridine (acp3U), and 2,6-diaminopurine.
{032} In one embodiment, the modulator comprises as least one modified sugar moiety,
{8833] In one embodiment, the binding of the modulator to the CLEC-2 ligand exposes a
suicide position within the CLEC-2 ligand, thereby disrupting the secondary structure of the
CLEC-2 ligand and leading to cnhanced destruction of the nucleic acid CLEC-2 ligand by
nucleases.
[8834] In one embodiment, binding of the modulator 10 a CLEC-2 ligand- CLEC-2 complex
reduces or eliminates binding of the CLEC-2 ligand to CLEC-2.
[0035] In ancther aspect, a method of modulating the activity of a CLEC-2 ligand is
provided.
{6636] In one embodiment, the nucleic acid ligand specifically binds CLEC-2 and inhibits
CLEC-2 mediated disorders. In one embodiment, the ligand inhibits the ability of CLEC-2 10
mediate platelet aggregation. In one embodiment, the ligand inhibits the ability of CLEC-2 1o
mediate platelet activation and secretion. In one embodiment, the ligand inhibits the ability
of CLEC-2 to propagate thrombus formation. In one embodiment, the ligand inhibits the
ability of CLEC-2 to interact with the endogenous protein podoplanin. In one embodiment,
the ligand inhibits the ability of CLEC-2 to interact with tumor cells. In one embodiment, the
figand inhibits the ability of CLEC-2 to bind tumor cells via podoplanin and atiract platelets
to tumor sites. In one embodiment, the ligand inhibits the ability of CLEC-2 from interacting

with tumor cells, thereby inhibiting metastasis. In one ermnbodiment, the ligand inhibits the
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18048} fo another aspect, a method of treating or ameliorating a CLEC-2 mediated disease or
disorder is provided.
[6041] In one embodiment, the method comprises administering to a host in need thereof a
therapeutically effective dose of a CLEC-2 ligand that binds to CLEC-2. In one embodiment,
the host is diagnosed with a platelet-mediated disorder.
{0042} In one embodiment, the platelet-mediated disease or disorder is selected from the
group consisting of cardiovascular disorders, cerebrovascular disorders, peripheral vascular
disorders, acute coronary syndromes, diabetes-related disorders, and cancer.
[8043] In one embodiment, the cerebrovascular disorder is a thrombosis, thromboembolism,
or transient ischemia attack {TIA). In another embodiment, the acute coronary syndrome is
due to coronary thrombosis, unstable angina or myocardial infarction. In still another
embodiment, the diabetes-related disorder is diabetic retinopathy, diabetic vasculopathy,
atherosclerosis, ischemic stroke, peripheral vascular disease. acute renal injury or chronic
renal failure. In one embodiment, the cancer is selected from lung cancer, breast cancer,
rostate cancer, testicular cancer, pancreatic cancer, brain cancer, bone cancer and lver

cancer.
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composition is a liquid suitable for intravenous injection. In yet ancther embodiment, the

In a

pharmaceutical composition is a liquid or dispersion suitable for subcutaneous injection.

6051} In one aspect, a kit comprising a therapeutically effective amount of a CLEC.2
o o

nucleic acid Hgand and/or a modulator which regulates the activity of the CLEC-2 nucleic

acid ligand is provided,

{8052 In one embodiment, the kit comprises a CLEC-2 ligand. In another embodiment, the
kit comprises a modulator of a CLEC-2 ligand. In still another embodiment the kit comprises

both the CLEC-2 ligand and a roodulator for the CLEC-2 ligand.

[8033] Methods, pharmaceutical compositions and uses of the nucleic acid Hgands described
herein are also provided as modulatable therapeutics for use in disorders or treatment regimes
requiring anti-platelet or antithrombotic therapies. In certain embodiments, the treatment is a
surgical intervention, including percutancous interventions. The methods can include
administering the nucleic acid ligand to CLEC-2 to a host in need thereof, where the host is

suffering from, or at risk of suffering from, an occlusive thrombotic disease or disorder of the
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{8038} In one embodiment, when used in combination with an activator of CLEC-2. the
facilitator molecule is a soluble collagen. In another embodiment the soluble collagen is
coltagen type I, I or IIL. In stilf another embodiment, the method further comprises adding a
CLEC-2 activator to the blood sample. In vet another embodiment, the CLEC-2 activator is
rhedocytin,

[8859] In one embodiment, the blood sample is whole blood. In another embodiment, the
blood sample is platelet-rich plasma (PRP). In still another embodiment, the blood sample is

washed platelets.

{8860} In one embodiment, the CLEC-2 ligand is a nucleic acid CLEC-2 ligand. In another
embodiment, the nucleic acid CLEC-2 ligand comprises SEQ ID NO:R or SEQ ID NGO Y or a

sequence derived from SEQ ID NG:8 or SEQ 1D NO:9.
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facilitatar nolecule. [00561 In one embodinment, the facilitator nolecule is
i nmobi @%E‘i‘gﬁ to a solid support. [0057] In one enbodinent, the facilitator
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DETAILED DESCRIPTION

{6061} Nucleic acid ligands, also called “aptamers,” arc non-naturally occurring, single-
stranded nucleic acids that adopt a specific three-dimensional shape which enables binding to
a desired target molecule. For ligands which bind to peptides and proteins, association of a
ligand with its target protein may lead to the inhibition of the protein’s function, much like
the binding of a monoclonal antibody to its target protein may lead to the inhibition of the
proten’s function. A unique feature of nucleic acid ligands is the ability to generate active
control agents to them in the form of complementary oligonucleotides that hybridize to the
ligand by Watson-Crick basepairing. These active control agents fundamentally change the
ligands active structure, and thereby neutralize their pharmacologic activity, The present
invention provides compounds, compositions and methods that include nucleic acid ligands
to CLEC-2 to mediate the biclogical function and interaction of CLEC-2,  Additionally
provided are modulators that can regulate the activity of the CLEC-2 nucleic acid ligands.
Definitions

{0062} As used herein, the following definitions shall apply nnless otherwise indicated.
{0063} The term "about”, as used herein when referring to a measurable value such as an

amount of weight, time, dose, etc. is meant to encompass variations of £20% or +10%, £5%.
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[0059] In one enbodinent, the blood sanple is whole blood. In another
enbodi ment, the bl ood sanple is platelet-rich plasma (PRY). In still

anot her ewbadizmemi7i the bl ood sanple is washed pl at el et #CTAGREGJSG422 ONne
enbodi nent, the CLEC-2 ligand is a nucleic acid CLEC-2 .ligand, In another

enbodi ne9s .o 109 cpUChLirE s gu%i%ggé %DDQ%%C{ %P;%MSL,E%g %B§ﬁ% %ilt:*) 10 Wﬁmm gREQ 1D

NG 9 or a sequence deriv from
2012/ 089x5PsROTEWSR011/ 056422 DESCRIPTION OF rn EFIGU RES FIG 1 is a

f th SELEX C and .sel ection process FIG 2 shows
glo(rjllglr ? r%o{%s f ormRéLf'n‘&%Cijb‘ﬁfﬁ o\f“ﬁfhémﬁc’%? SEEEP SRE N 1 i lizesd S Rbvi e chment
of bi néhi ngucdfic GLEGR chh gand: 58L80KI0NSr e F&&m&h%@%iﬁwl R, é&qge(%ag of

select CLEC-2 nucleic acid ligands. FIG il lustrates secondary
st r uct dr sl B -2spucdge pridolizand” RB“68F.C- I—'Li@a"l@ ghtws-Specix 1gdmif)l’ldl thans for

degenerali & Sehecti LN refers to a i gand or aptamer that specifically binds to CLEC-2 or a
tragment thereof. The CLEC-2 fragment may be a soluble fragment, such as the extracellular
domain (HCD) or fragment thereof. Alternatively, the CLEC-2 ligand binds a CLEC-2
molecule which is expressed on the surface of a cell or found associated with a plateler. The
CLEC-2 protein may be endogenously expressed on a cell or expressed via recombinant
means. The terms refer to oligonucleotides having specific binding regions that are capable of
forming complexes with an intended target molecule in a physiological environment. The
affinity of the binding of a ligand (o a target molecule is defined in terms of the dissociation
constant {Kd) of the interaction between the lgand and the target molecule. Typically, the
Kd of the ligand for its target is between about 0.1 nM to about 100 nM. The specificity of
the binding is defined in terms of the comparative dissociation constant of the ligand for
target as compared to the dissociation constant with respect to the ligand and other materials
in the environment or unrelated molecules in general. Typically, the Kd for the ligand with
respect to the target will be 10-fold, 50-fold, 100-fold, or 200-fold less than the Kd with
respect to the unrelated material or accompanying material in the environment.

[0063] As used herein, in the context of homologous regions, a “substantially homologous”
sequence is one that forms the same secondary structure by Watson-Crick base pairing within
a particular molecule. In certain embodiments, sequences are “substantially homologous” if
they share at least 80%, 85% or more sequence identity, such as about 90%, 91% 0, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to a specified li gand. For clarity, such
“substantially homologous™ sequences may also be described as sequences “having at least
80%, 83%, 90%, or 95% sequence identity” to a particular sequence, or that a sequence may
be about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to a particular
ligand sequence.  In the context of a nucleic acid ligand of a specified length, such as 50 or
less nucleotides, a homologous sequence can be found in any region that allows Watson-
Crick binding to form the same secondary structure, regardless of sequence identity within
the specific region.

10066] The Sequence Listing filed with this application provides primary sequences only

(provides the sequence of nucleotides without particular modifications). It is understood that

i1



FIG 7 illustrates S2-20 degenerate sel ection sequence conservation. FIG 8
shows regi ons of conplenentarity between a CLEC-2 |igand and nodul at ors.

FI GS, 9A-wo=hmwsegg7aphs of rhodocytin-induced WP pl at el ePCagise@gasdson of
CLEC-2 14 ,Yands, FIGS, | O0A-C, shom1graphs of rhodocytin i nduced pl atel et

aggr egat i n f CLEC 1e . presen f

2091 054 90 A DB RLEBFNES R0 AR A LTI 2L L0y PLRReNSFe O

r hodocidvienmiy rdudadtiby @aﬁl{ﬁﬂaﬁti@ﬁi am&%ﬂf&S&k@ﬂ SEBeesIANB ahawcBsyl ts of
invitro flow hased pl atel et adhesi on assays, DETAILED DESCRI PTI ON 100611

Nuclel%“kﬁﬁﬂﬁdﬂqdahﬁéi‘bﬁ§6d@hF%@dm@aﬁﬁ@ﬁéﬁ§m“CaF@“ﬁéﬁﬂﬁaﬁMﬂﬁﬁVy wielurri ng,
si nal esstiRnd Qgﬂgsa'%\%n%&%;t Q%Qor;é iy ngp&%'faﬁhﬁgs;%%ﬁ@{l@ggsﬁgﬁq gy shape

whi ch ‘ena bi n desiTed ecul e bi nd
to peQMDdésmand proteins, aSSOCIatIOH of a ligand with its target protehn

may | ead to.the nhlbltlon of the functlon much |ike the binding
of a n@ﬁgc ) g Wf’%éﬁ?/ ¥y |‘¥sh’é“é‘% B{;E?t‘“é‘ 4 ﬁh)ﬁ""]‘ié‘aﬂ) velithe S6pfBRE i on

of theyprati€hRuged HPCLLIOMndA MRS J8ALUNS OfrpuGhLe E&O@&h ahdy Q@ﬂg@g{ s the
ability to generate active control agents to themin the form of

conpl erigitae y?d!kr dgnet lsechétdés ldsad shipridiorevito ishierdel ganwdb;ateﬂat §ba- Crick
anent al | e the gands

act veeinaer o8Bl EPERTOIEL PART DR L " Rt of Off vttt vilhy. The

pr eserkhodimm@ﬁufoﬂmﬁb@%lvd%&ﬁﬁﬁﬁ@ﬂBﬂﬁm IR esiduangecandcnmhiadsathal ok ncl ude
nuclei¢c acid |i ands to CLEC-2 to nediate the biol ogi cal function and

i nt er d6F 11EADPY Yo 2 V0% dP o B80Ty 2ptedP e d0%s 607 i}f sab@tes 9¢har 168,
regul af; ant‘»h&réa Aol tnythgf ercﬁrg&\ 2 iek@ﬂm r(aerl gg%migecfcn@ {wrgrﬁ%

100621 As"used herein, ow ng’ defi niti ons s _
othermmgexhndk@ateﬁu»d00631 The term "about", as used herein mhen referrlng
time, dose, etc. is

?Tg aﬁt n@g&%r 339[%};\%@8' {’Ilgimsgig? 6ﬁ§rg@‘fii&g@n8y)g:«q%f@%vf®g refer to any pharmaceutically
acceptable agent that can bind a ligand or aptamer as described herein and wodify the
interaction between that ligand and its target molecule {e.g., by modifying the siructure of the
tigand) in a desired manner.

(0069} "Modulate” as used herein meaus a lessening, an increase, or some other measurable
change in activity,

[0876] "Host" refers to a mammal and includes human and non-human mammals. Examples
of host include, but are not limited to mice, rats, hamsters, guinea pigs, pigs, rabbits, cats,
dogs, goats, horses, sheep, cows, and humans.

{8971 "Pharmaceutically acceptable,” as used herein means approved by a regniatory agency
of the Federal or a state government or listed in the U.S. Pharmacopeia or other generally
recognized pharmacopeta for use in humans.

{0072} A pharmaceutically effective dose is that dose required to prevent, inhibit the
occurrence, or freat (alleviate a symptom to some extent) of a disease state. The
pharmaceutically effective dose depends on the type of disease, the composition used, the
route of administration, the type of mammal being treated, the physical characteristics of the
specific maramal under consideration, concurrent medication, and other factors that those
skilled in the medical arts will recognize. Generally, an amount between 0.1 mg/kg and 100
mg/kg body weight/day of active ingredients is administered dependent upon the potency of

the nucleic acid ligand and modulator,
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as such variations are appropriate to performthe disclosed nethod. 10064]
A "nucl eiwoaeixbsiirgand, " whi ch may al so referred to her ecm/usgoia/osdseyand”
or"aptamer,"” is a nucleic acid that can forma tertiary structure, and
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[0068] "Modul ator,” "antidote,” "regulator” or "control agent"” refer to any
phar maceutical |l y' acceptable agent that can bind a |ligand or aptaner as
descri bedwbereiosizmd nodi fy the interaction between thatcCiriusand/ossad2 it s
target nolecule (e.g., by nodifying the structure of the ligand) in a
desired manner. [00691 "Mbdul ate" as used herein neans a | essening, an

i ncrease, or sone other measurable change in activity. [0070] "Host" refers
to a médbded-2and i ncl udes human and non- human nmanmal s. Exanpl es of host

i nclud e,not limted to mce, rats, hansters, guinea pigs, pigs,
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type o {2lhePRY Treaiwa liceris (Bh(S16al behbeesddeniteti ddheet inthdedtheci fi ¢
mammal s UNEeE, GANSH85 Ak QP GONGHE FBDL [ GALHOR .and ot her factors that
s I ngtg‘gﬂﬁvﬁhﬁ?ﬁi%ggéﬁi&ﬁz”e& B8 P s et

bet weenta@ids rgd Kepraind a2i00tnpladyg dppdypaieh gy officaski e kngredi enks is
admi ni st er ed epgnd?nto u%n't‘he, pot ency of the nucleic acid |igand and
modul at 61 WD~ 2012)' 051574 BEFFUSS01%T 658425 ety 3arombustamdtiorddiaud ei c
act d_mleouiloe Bioed ef si:tyaas gl ehayagt fl MLeo &dl DAL b8 4 @50 " sadlLy.
degraded in vivo (e.g., via an exohucl ease or en onucleasé} i A comparison
to a nEHFERLP ived ivndel tei eradid mml bpbibe spSti@abilddszat CoReAarnbgraaldipct i on
of |ength,. [.sgcandary structure and/or inclusion of chem cal

subst i ﬂgtgli@ggﬂg%g\% Vjt“ ‘?(r;‘lig? he“SUgars rb3p‘ﬁb‘§ﬁ%/§ “étsﬁfélpl‘ﬁt e8I EEh¥ ol i gonucl eot i de
backboj#estiStakitizationLean? bg.abtaidad By igRatHobLing: af.QEzoﬁésaﬂﬁ!hfam
secondﬁécy str,yf%ur e which can stabiljze a mol ecule. For exanple, if the 3
end of “HPRicl Bi ¢ -adi disrsdapignie. | Rodepipiverentaeilyporocaninypsticd amiwegi on,
that paatdan,san:falg.] 2nd.f aeal€M boop, structure which . .
stabilizes the Mot 206 (B00 Qi ThRasAl e by TP HER S SR b i ng
act i vilyyiphatieendptintivtiomdeh didree phliecytandapeyssioh od pbil@andn FOLE Geletieli gy bi nd
or not tQ bi r]dd to,a taﬂ}gxet. _The energetics of said interactions are

si gni fiaHE" FRiat W&'n&‘%&’ﬂ@???" Chrigdoppng WghatEERTE yo ineenwd elor by

def i necbireuALELSS8 ¥nd ORGRALE ALIsOR SRR, PIBEAGL NG LRAL LRS! Siou kN8, BLes at
whi ch these partners are fpapablfés of E'Elas‘éotlg:;‘ii’atyl%r;fg;ﬂ,t gthlg@tg ﬁ%“r eOg’ixytﬂiqgeél B
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agai nz{ltq the di sease, that is, causing the clinical syrrptém% hot to devel op;
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suppr esgi-NQnt el t. of ical synptons. andlor.(c) relieving the
e R eI 0Ll YR R S BT b
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pati eMAIZ N0 ispaGehEaLAGd until well after the occurrence of the event or
events. Therefore, as used herein the term "prophylaxis" is intended as an
el enent of "treatnment” to enconpass both "preventing" and "suppressing” as
Slefi n%qfta%g@g@ Eigr}\e@gﬁr m "protection,” as used herein, is neant to include

pr ophylaxi's;
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61 YLODENENR’

COYVVEQSEL KGTFKGH
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[0076] The term "effective anmbunt” neans a dosage sufficient to provide
treatnent for the disorder or disease state being treated. This wll vary
dependi ngworotdnsiggat i ent, the di sease and t he treat nent pogiusgoieffae? ed.
[0077] A CLEG-2 nucleic acid ligand "variant" as used herein enconpasses
Lo sk fiah: BRILONMLESIRNNYRLEN oF 0 BATRA LRSI AN AR A SRR B! ©
acid | and conprises substanti sang structure. ~ WO

2012/ 05&57‘:15&@3’13@83@&&6@}55}4&22 CLEC—2 100781 CLEC—2 is a transnenbrane

pr ot ei pressed on the. s | iver cells and several henatopoictic
cells ﬁ'rg? gﬁﬁ cy g%‘ {lﬁléiéa\g‘s “ic cells, NK cells, and granul ocytes. O
t he hemat opos et| c ceI i's and Iiver sinusoidal endothelial cell s, CLE&2
protein is spegifhigalky da«wue\ssed«d DuRlat el etscand HB%@W %)éw& cghls
(G2l pan el Shucs 0000 b b iol 8 ﬂiﬁﬁél A, en, shown to
medi ate pl af el et actrvati onn S ase. ” bﬂﬁﬂ Rittally,
onl'y exogenoUs 1 garrds: fOr ¢t C‘QZ ﬁéd ‘k?é@n“i\ld‘en"t"’rxf‘l %*\HT“"'PH 3e included the
snake Bﬁéﬁ&h‘i he hodweeyl mndz(xaggr@ﬂm)qf ésérict, Hl Msdd tobot N-ofminhi Eix1haxe(diagn

shown I ate s nd there actjvate pl atel et aggr egatl on.
CLEGC- 2 }t} e“ﬂ‘éé i"§s é%% F W "’E‘Hiﬁ“né*r‘ ézé%‘ggo‘ikééféﬁ’ﬁ‘rﬁig AT e Snegpasses
pr ot echhﬁ;@ atﬁ@ﬂggﬂg@ldggw %n'&@rg@gwthronbus formation (May et al., 2009,
Bl ood, 114:3464-3472) Jyr et aI aI so showed that anti-CLEC-2 anti body

treatment of Hice Qé‘édS" ﬁ]p B ENG AP GHT Y S PSP TR 68 EIFFEEE- 2 i n
ci rcul ati ng”plfatereess Fﬁt‘\“@evéﬁé? HEYST AT COhpATCEd By TS BV EFECHEEEETSs i n
pl at el et ag\@f(ég*’at‘t%h* LHMPROBOT AR fendogenous CLEC-2 ligarid, recently
identified by Ozaki et al. (2010; J. Throm Haenos., 7:191- 194) is

podop! BeteleprRadafl(ani 0-3 Nuderi i0gliyanpr ot ei n i npl i cated in tunor-induced
pl at el fEi $g%r egation and tunor netastasis. Podogl anin is highly expressed
in | yn‘% 841 R v GoRe | iRapRsa i shnsier diayy porfb i 68 ECEx pretsi @»ﬁfﬁoﬂd%@ﬂ@lﬁ)l ani n
i s not,det @cts n Gul gt 1 i Ie nin wth
ST i e A b G R RS L e s ot

dur i nulevkirepment!. o Shudbesd ﬁ&\/ﬁa&@@dﬂm)ﬁﬂi}:ﬁ bQ‘EthBﬂEQPBaﬂi thadquter Gt 2

defi ci.ent rq ce dis. Iay a bl eeg % henot and atypi cal vascul ar
connecPoReE CSENACHE: SRAUCRER AETTC0ls WB’@C jonseyCB5RAUEKSH: SCREKY - | noue

K. et salcurd Q%ia tidn, (p brunc a%@%n@ %ﬁrtéﬁﬂ'}gé) a%”sﬁ%) iderpl fts' djs SmaSH {g%ﬁ§ tadshat

C.1 EC2 may a role in hematogenous tunor netastasis as e receptor
medi at@é@»tiiuﬁthC@ bired mdoicedeiphetiBhaty Woding avd Uﬂ;bxangpf“béésk known to

2L TR PRSP, M, £l SRLsatng, (1D 8208, Sones
59: 12964 30 od [1&19;8011115&& @ Qe lakinds S eaan GRidohotdaglck Ul |h%%1 I@wﬁg-‘?ﬁc'
prot ei n GenBank Accession No AAF36777) is present ed bel ow é 2 (SEQ
NO: 1) binding to target molecules. The SELEX method is described in, for example, L 5. Patent
Nos. 5,475,096, and 5,270,163 (see also WO 91/19813).
{3086} In its most basic form, the SELEX process may be defined by the following series of
steps:
1} A candidate mixture of nucleic acids of differing sequence is prepared. The candidate
mixture generally includes regions of fixed sequences (i.e., cach of the members of the
candidate mixture contains the same sequences in the same location) and regions of
randomized sequences. The fixed sequence regions are selected either: (a) to assist in the
amplification steps described below, (b} to mimic a sequence known to bind to the target, or
{c} to enhance the concentration of a given structural arrangement of the nucleic acids in the
candidate mixture. The randomized sequences can be totally randomized (i.e., the probability

of finding a base at any position being one in four) or only partially randomized (e.g., the
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HHHHHHHHH NE/ ELKGTEKGHKC $ PC DT YYGD SC YGE
FRHNL ’S@é%‘% BIQX?EB&‘T*LER “EV lﬁ“%}“é“ ex ”‘”?ir%??‘?&“@%é@j&@ M%W ge SVI S
ENVF Effbke fXdeiGNNEs hdxifY e sHohMsGX]H Tor (BT BE ENKH ?7LW B RKAGMITKVDQ P
Devel opnent of CLEG-2 Nucleic Acid Ligands 10%841 Nucl eic acid |igands

whi ch ShEed Fiddr poidppind thnsisbeEa!inipr ot diavast emmeammi é@i‘fﬂﬁlf}ﬂfg%di@a SELE|X
met hod | [ yohtalned via re then fully
char ac%ce}grggi ‘tgqg([}g% ers{()g%‘\é\@ &t §§&(§j”lpl)jté"r%%/l AR of }%ﬁ éﬂi‘é B %(émﬁéfé‘“‘“%éh

char actaed Ipﬂanblp privnelcudeidodeql eﬁtﬂtm @rids e&m&@@ﬁhﬁd’ komeBRthcbion et e i ae
conserve es, .secondary structure predi ction, and truncations and
mut at i % "aﬁﬁ‘é n}és FHdaEHP PRy T dngfderedlyidrisatio &t set iha paearioning crilgeadesi r ed
functi@p Qfmg%ﬁ?c%hﬂc h&ghdo RhodLag; AR ANLLIL N8 P B (approximately 5 to

50%}) are retained during partitioning.

4) Those nucleic acids selected during partitioning as having the relatively higher affinity to
the target are then amplified to create a new candidate mixture that is enriched in nucleic
acids having a relatively higher affinity for the target.

5) By repeating the partitioning and amplifying steps above, the newly formed candidate
mixture contains fewer and fewer weakly binding sequences, and the average degree of
affinity of the nucleic acids to the target will generally increase. The SELEX process yields a
candidate mixture containing one or a small number of unique rucleic acids representing
those nucleic acids sequences from the original candidate mixture which fold into a specific
secondary and tertiary structure enabling the highest affinity interaction with the target
molecule.

18087} Nucleic acid ligands specific to CLEC-2 may be generated by performing SELEX
against short peptides which represent the extraceilular domain of the molecule, using
SELEX methods as described for example in U.S. Patent No. 7,087,735, Alternatively
nucleic acid ligands specific to CLEC-2 can be isolated by performing SELEX on intact
platelets, platelet membrane fractions enriched for the protein, on purified CLEC-2, or on
cell-lines specifically over-expressing the CLEC-2 recepior using SELEX methods as
described, for example, in U.S. Patent No. 6,730,482,

{B088] Additionally, the SELEX process can be directed to isolate specific CLEC-2 nucleic
acid ligands using competitive affinity clution schemes, such as those described in U.S.

Patent No. 5,780,228,



100851 SELEX refers to the Systematic Evolution of Ligands by EXponenti al
Enrichnent. This nmethod allows the in vitro evolution of nucleic acid

nol ecul eswoi2ote/dsizyhl y specific binding to target nol eculPe3/uStig/0SEREX

met hod is described in, for exanple, U S. Patent Nos. 5,475,096, and

5, 270, 0., 813), 086 n.its. nost c,f e, SELEX
procesi{ﬁﬁgéﬁﬁ%uﬁ&?l %m}iﬁry%ﬁ Jd%ol(”l%(v% ’l“'is(’etf‘?’eéﬁfdof}“‘é?eq@ng Y é&ﬁgl “dat e
m xt urexegbmnumiaembwacmj&ab&mﬁim‘dperI‘Phg&,;s‘segkt@hﬁﬁxdif&np&ﬁﬂapﬁﬂkyTd}ﬁe@&nﬂaledate
mxturg gener % a | udes regions of flxed sequences (1.e., each of the
menber £V0FOIHES EXhA I e RPurE VEEn R riglogke! s wegireipas!ly nerliveted ane

| ocati gny vanek fr@gkigi}siﬁfm’(ﬁaﬂ‘il@m/m SRY ef%ﬂﬁ HEPEs TIXeMhSRIUENCE, §9i ons
are selected either:” (a) to assist in the anplification ste S éescrlbed
bel ow, Le(I’bi)n E@bmhmx@t\ansfeweﬁve& knewntitaedimdel s (Irhezs‘t@hﬂsgéct%nbdfd figvetio

enh anc&rm concentratl on.of a.given stEﬁL;cturg] arrang ent of the nucleic

acids TH-thé CRRGIaatY RYSYEraie figands R P SBGUBKERS Peapaien.t Bhish| v

r andorﬂ:@'ﬁkdﬂ{ lighds dirb@cPropaliihd foMnd 6k plhdds. nghé‘e%@x@d %Emﬁﬁéfmpgsthéﬂ fagbei ng
one in four) or onl?{ partially random zed
i/

2012/ O*Ev?g?siP@WfU‘S?@ 0@@6‘@20‘6# @bﬁl@wliﬁg ylwai%fm“n&‘ iﬁc@ -4 rba:sewraebr anyll liaeat i on
b e t | ey 100Y% he candi dat e xture
can D& af Ih% b€ f.% ahn ;ﬁx@% s‘>e rf&f‘?{iuﬁ&% ween {he Rta)gcil fsi,%%ﬁ: ary ak;éeegmgeqxbgl

is contacted With t arge “coh

bi ndi ngchepliged dter banget aanediMedBELS Xofrot Aikir€ 3R HoOAL Ll bMI B Under
t hese g:l rcunst ances, the interaction between the target and the nucleic
aci ds Gf' ‘ﬁé‘“c%d‘i‘ 4F &cils gibirdhpoagt disepd wemaeren agdiep oitgdanitl wicche

aci d- t argel o CommLxes shek t;ldﬂ‘.nb% target and those nucleic acids having the
strongest affinity for the arget 3) The nucleic acids with the highest

af fi ni iy>¢lokig tifhév f-taard@et%@wkmepaf feirtiilg higighn fof (pmféihm@graguﬁd»gelmsiaielod&;rm;tnh\
Iesserhgg\(fgl ni. J g th{5 t ecause only an ex'gr rgr; smal | nunber of
sequences > afic f)o & Ivd%ﬁl%d%ﬁe FOICSRTFEY d¥TINUREIR HFle) TEBriv g R] ng to

the higaest @htienickdpahlibhei & BEldan@XWebrdeImbhe &ANGLAALE Mol Wigsd 0%
general I%/ desirable to set the partitioning criteria so that a significant

amount!AFS PRECTE i8irktelel deh plasther Wé@@lbﬂaﬁeﬁrm%bm @diabm‘m&h netieliyn 5t 0 50%
d to ted d
are r%&u}% h@%f‘d&&&ﬁ{ Etlé\%y 9 stajt } righ mﬁe rn@%ﬁ;sﬁnﬂ )}&Eta e ffg%z‘?(gpge@mgpe g

partitioning as havi e relativel

t hen angphighiied amﬂu@r«eame @aen (@?ﬂlﬁhc@iat earti-RAUN e(sb-hdtied SrEMINIIENGH AnD)-
nucl ei ¢ aci ds gvm g a relatively higher affinity for thetar et. 5) By
r epeat’i NG R paft ‘i’pteff’éhﬁhgo‘faﬁdé]é‘f’fbI“i‘iF}yi‘«ng(1§t%‘ida@ev‘ei ‘¥ he crrewiey T dered

candi Qﬁii@iemsﬁ&’:’ b€ (GO Bl NG t&x@‘{\ﬁ ]gcﬁadbigeiwﬁ 0Bk Tyfag‘]] )Thgil 1§ %‘%@%ﬁedsb\] and

t he average degree of affinit he nuc elc o~t’he
gener aﬁnley»nl wiesase« m‘ﬁhgﬁ@EM@é@m ocﬁ&sagﬁhékds o zcgn&éhda&&mm@'tiufc%n@qni ai ni ng

one or (iréa Al nlbnif tﬁ % ue .ny g %qc aci ds representi ? jthose nucl ei c
aci ds ‘SéduencBs ¥ S THE St e HACR M S E WA EHIF 81 geiesteom
speci fMﬁnS&@ﬂﬂQ@é%s@z@%é@f by & é(g}c@;‘i& Uk H&% ABRARELRG e M ghestecal fini ty
interaction vmththe get” no
{80911 A higand as desm bwi herein is compmcd of an isolated nucleic acid sequence, which
can be DNA or RNA, and which can be synthesized using modified ribo- or deoxyribonucleic
acids. In certain embodiments described herein, the sequence of nucleic acids is written as an
RNA sequence. Similarly, in certain embodiments described herein, wherein the nucleic acid
ligand is initially identified as a DNA molecule, the sequence of nucleic acids is written as a
DNA sequence. 1t is understood that a sequence of nucleotides presented in text form as a
DINA sequence inherently provides description of the corresponding RNA sequence, wherein
thymines (T’s) within the DNA scquence are replaced with wridines (U’s) to get the
corresponding RNA sequence of nucleotides.  Similarly, it is understood that a sequence

presented in text form as a RNA seguence inherently provides description of the
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100871 Nucleic acid ligands specific to CLIT-2 may be generated by
perform ng SELEX agai nst short peptides which represent the extracellul ar
dormai n ofwoheizxmsiseul e, usi ng SELEK net hods as descri be@#cCras2@iasgke in
U.S. Patent No. 7,087, 735. Alternatively nucleic acid |igands specific to
CLEC 2 performn | atel ets | at el et
CLEC 28701, 0811 £ PhAL SUL R 2608 SEREX enhastplateletsy Blets!

cel | - | ivinbshapeesd fi"cablgpt &veme&mn@;&glimxt@a@m%EC- 2 receptor using SELEX
met hodgwi described, for ex anp In US. Patent No, 6;730,482 [ 0088]
Addi t i B yhe 7 é“‘*sa@ét\p? éegédfb%n"fﬁ‘eﬂéﬁi’qcé@t’féﬂtctf@ﬁfrﬁgﬁpaﬁéﬁf@ﬁeéﬁﬂ% oCLEC 2
nucl ei gaci I.gan i Lt Nist i Sy SUch as
those Gsccr | bed i U'E oy anTRsoh4E (habght ikl ' A AT TR ARHER
2012/ 088 PERCTLIUSIAD1BARGE4RDLIROBE Hiethalsclesdrdiza nen)bmdp lrents, the CLEGC 2

nucl ei and, binds tq the CLEC. 2 r ce under p si ol ogi cal
condi tﬁ}éﬁg gbh‘%}g 8?‘86?’3&1“%%%?‘& ndjpg ¢ y‘b‘?i‘ &ty g#&? e%; iR 'P1RE fravel of
sal ts aAdeptaQfutan®olditcani od pwiddne ah(ﬂhw%' 199168k Q,OE'*G&' & @%%6%2%1

ty prcallﬁ/relrcatedrnabuffer i ncl udi ng 150mM NaCl ,
HEPES, 1l toanbgbt 6F ndbolit othedembedizentsaiin @@g‘rbbblrmm;t s a hg:kndv@ Ctypialdty

t t | | at
of muck i it 6P EElil ShB P AR RS BB BY Dot e B R liteR \Cah L ai e

| i gandSmdiareéq:ireﬁdni & phatetaspinimdman-ipl at@k ehsironhhey €Nkl chehROpMWiaLion is
t hen use arnst either a stable cell line over-expressing the desired

CLEC- 2°¢ é 61, ¢ Brotein der g Pl strplgiedriasthpsepresanams FeAt-g. suchrastaotiod with

the protein. {l;];nﬁ secondar ning can be acconplished either by using a
nmodi fr%é S‘“EE(EX p?oce ﬂgggﬁﬁéﬁé&f‘at ed receptors fromthese cells or on the

whol e @ébésAeiwiliebe tdwcasgh ini gamdr cc&atzmiebﬂbwnhstmdh@@ a0tiviby oif deatiighyd ng t he

effects an rnt acel. r Si n 100901 ands can al so be

scr een(}ad‘f’b% 4 Fﬂ‘“ﬁﬁ‘{v?‘{)ﬁ Y g %I Ez#% fg‘t P‘é{;ﬁi“’éé%lt“?iﬁhf “ﬁ“-r‘rl“é"?%‘l @thapgidoesen assay's
such a@r;er}g{hteﬂgr;@g@m ttakge Aggregonetry performed in platelet rich plasna
or washed platel et preparations or |npedance Aggregonetry performed in

whol e Eﬁﬁ%diﬂcﬂﬂﬁﬂm"fﬁ@ﬂﬂm ribe | 1bwibiﬂmrarimmthrtb¢r emr:as}‘mimdowwmmlaﬂ ®ilivoa. or

vvashed I ets act.j vati,.on ) }ate ets b docytin -foll owed by

st ai ni irfg V\éef i ‘rrié‘ri\liwéfg}“of& iy !gil*éllnéto C‘@W‘ﬁpﬂbn}?‘ﬁé %Fe“glair on"FHEPudithg

ant i - GRE2R R heet. M) ligant LarP{x\@{bn(ﬁr@hbd@aﬁz@%c@ilrh@r id @) Qre@ntdc{difri nogen
The specificity of a given nucleic acid |lig, and for CLEGC-2 can be further
di st i nigtfi %88 By altesabilies oy d@%ﬁ%crfrfgaﬁ@umcfbrh@@mrmrr aedl hub aimsiignal i ng
event s..Lkd Led. b -ad is.0f ., The (ecr flcity
of o gy ek R AIOPHAL 8 Rl Pt ) 5B i i BESL

di sti rigané hech em/potdheiaahs dn@ert,anﬁ aﬁﬂ}()éfnﬁéﬂ‘ﬁi thenighh@tel effccagiigalsanaphen
aggreg{ Lion S tr| red Eﬂy g{%‘ca goni st tha}t activates a receptor other than
CLEG- 29 ggptign p 3 hefaledt R Bed R &1 IR SPereliepri sed of an i sol at ed
nucl ei Qﬁﬁﬂ'ﬂrusﬁi&wgﬁd 1%&&3@&5@@?}&%% Qb i%maﬂ LopbLieh 0’9@ BRE0e

synt hesr zed using nodif bo- or deoxyri bonuc ei ¢ acf Thocert ar n
enbodimem gredesels iobgdar h@rcetrtn‘ﬁ ly hetiweguiendes dfa* rafict eaizmmmadm its awniitidten as
an RNA sequenc A Y, cer aj.n e ts descri bed her ei n,

wher ei’f t° ‘“m“cg?’ & j:c:““(ag’iai b }Ea?'?ﬁnW? rﬁ%}l P g‘lg XV“I“H MH dF SSCRPINR WSiecul e,
the sequenee withauebel GedidRried Whébien AScaulA SEANENGEr fiteliSe the
under st ood that a sequence of nucleotides presented in text formas a
sequerﬁ*@éﬁiﬁi%ﬁ@rﬁréﬂﬁwffbrﬁb\ih‘déﬁgambséﬁrap?tcﬁidh tb$ phirenecologaspoindy ng IRNAgsequence,
wher ei.n 8 R ( 8 th se ce are replaced with uridines
(U's) C n Lh gﬂ@ ilggbt}o;}c?%%x\fgn@'aﬁn fi \amé}lc dquaecq%cf A eoti des. Similarl y, it

is und%%’l; dod ChEC- :ai%&ﬂw_eﬂﬁ_em@:ﬁﬁﬁ%tiﬁdld Prdfeh /yfo g;ﬁlgg&.?}?;qé% ﬁé"‘%‘&‘ﬁ“ﬁ?‘é“%@ﬁiz

i nherent | rovi des d ription of the WD 2012
corr e§§'*lc?h%‘raﬂ @f\& @%q@gﬁ pﬁﬁ%@ﬁgplﬁr tﬁir‘ufiﬁ‘i”hégcpu ‘§)“1W tdhidnmwi@%duéﬁ%e are

i more detail below and in Examprc 1, then modified to increase stability, aﬁmrty for

CLEC-Z and/or the ability to regulate CLEC-2 activity.
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with thymnes (T's) to get the corresponding DNA sapi ence, 100921 The _
binding affinity of the hgands with respect to the target can be defined in
ternms of Wo.2012dses7val ue of this dissociation constant caoThs2aesdnt ned
directly by well-known nethods, such as by radlollgand blndlng net hods

tly by v f
dezer? 900N DAL B o HRAIS DN BT, STRRLIENL R LA, BB ©

from ab%pmﬂ:&n@d&r‘e@ iabtxump&m nMor from about 0.1 nN1 to about 20 n. M I n
ot her 3|rrets e Kd of binding of a. gand to CLEG-2 is at |east
2-fol d%@ ? o es%ﬁf%l #res. fibﬁiacfér‘“leh @ﬂ%tﬁéés~ tv wwh)éuk@lmbﬁeqypmﬁng of

the | i ganeptpuan el | BRCRSRARE B the e RE0E AGORMRANN! DOuIRLET ORL cllle t 1

environnent. The unrel ate el n coul 1'S0° be a Ravi hg®
rel at ed2t28. vhosEnpfiedent hmgh CHECyY 2y }utsmrmiasa' Bapat dmnnqwrﬁtpeit@ét Aagkdgugbh on or
adhesi gg ecept or scussed in greater detail below the

bi ndi ng"Act Vi T8 %’%ﬁ"’%‘*gﬁ“ﬁaéﬁ’a’hﬁéﬁ" ‘?*ﬁéﬂ“%ﬁ%*” } tetitie ‘»’éoﬁnﬁgﬁftiﬁ@d‘*‘séufmmaét hod

can beof ﬁhEt@!ﬂ!%)ﬁ@&befié@@xﬂ(m%ﬂh@@@g) H$h RYa@pNaniet yeagf‘sh alNags é?\ﬁ VUth hods.
100951 I n sone enbodi nents, the gand i nter acts W t e extra.cell

donai nobteHEe- B-2THEEQ GaNE): dagr $1HE dPFI60E) vty tﬂfhfehmgvaafabérrdcn@tenmmlé

t nbodi ment s. dc
i e L B e 1 T e e TS s e MO i so

st abi | {azp@anar) Hm&rmmst atconbarnabp on okl her HeeepbOrthacHe NedSh a5 dliigkd e
conformati on. at the receptor has a reduced capacity to interact with
an endSgEHBHSHS gfé‘ﬁﬂ SSigcy Hsagousptan b alinite fediint Tﬁboﬂimﬁlﬁ‘sﬁrsméefhgand

can affest apliakehal aereaakhan Al afhodetd ¥atdon,an é? Rl 1B} ALBLSL Agnes! on

and/or platel et secretion e nuc i gan "herein
can f uwc&rq)r@mbast abplwebaymr?é\/im slt b en\agenm‘ﬁt*mﬂ' imeﬂ“&s;tai’csﬁn a@ﬁﬂ}ﬁﬁg%ﬂmgth of

[, t, nistration toapatlent
an be it ar1 4 PRohth Sred ty L DR BB TSt $pi BhPor 3obrs ot bnar dgént | os
descridbedc Lmi;@a@%n@@ﬁ@é %a@eﬂL@%kdk@i t%@l%@@ghggﬁﬁﬁyo?mgr%ft% L& ﬁaa%% ‘he(;&tn as a

modul at or, can shut off or fine-tune the ph ogl Cc activit

|i gand3 > fpuah resptiqnal Eiwé)v%jhairlﬁmbtxﬁfgﬁraeadinlvﬁdtiyiamha :heutan@a;nd;tmmfhé;
reversed ns,.ot her. t.han, 71 The
CLEC- ZﬁI ° aﬁdbsl% ‘I%g& g\ge%lrdhnéri 8i'h " ?%‘“175{77'2%6‘?1313{%95}{%%@?(&6{& 6‘1]5 zﬁﬁé‘ﬂ@\hl ch
speci fucmahlsys bisndiMne’ Colknduextnace! lwkatm dommime LEEDr (ag no ?—'C"oq}t

resi dues Gln58- Pro230; SEQ ID NO 2). CLEC 2 | |gl ands were selected using

t he SEIEXCHB{h®ECORSSERM. BatnEn Ineste Odéb%m 14 WretoivaantbblnbaEx anmislae e, bashen

I fdd dlor, th abllltyto
egul are" crel 3oERE Puf AR Tl B a o o B DBR S 100481 2 i nci
i sol atted QMO@B‘@I}HQ atsoc cmétihmsmaﬁe riithate hefehs areupnesented hekewdsn

npl e 2.
Tabl es&n?ﬁx%s s*;m\c r%}tzgda Q*es,gfi\*!”& G{)‘p %Xcememus sequence may be S*-YUYNNRYU -3

;
wherein Y is a pyrimidine, R is a purine and Nis A, G, C, T or U, Of the truncated CLEC-2
Hgands derived from 82-20, S2-20 T10 (SEQ 3 N0O:22) and RB387 (SEQ 1D NO:24) are
examples of such ligands.

[0100] Determination of a consensus structure facilitates engineering of ligands to identify
one or more nucleotides which may enhance or decrease ligand structure and function, I
allows one to more efficiently identify and test nucleotide additions, deletions and
substitutions to specific stem and loop structures.

[0181] Knowledge of a consensus secondary structure also allows one to avoid modifications
which may be detrimental to ligand structure and function. For example, certain
modifications may be conserved within the consensus secondary structure, such as a 2’-fluoro
within a stem or loop region. In these instances, removal of a 2'-flucro from the stem or loop

of an ligand may result in the loss of activity.



100991 As described herein, aptamers which bind CLEC-2 were isol ated and
sequenced as described in Exanples 1-2, resulting in the identification of
20 uni queweegLearscs. One cl one, 52-20, was identified agca/usegh/oadsbr nity

i nhi bitor of CLEC-2-dependent platel et aggregation. This cl one was

char ac i h n of . truncate d/or
versio {g% }ﬁi&s@fg%&“g‘ﬁr tt(gcft?1 ds% 3(Réjh%e %ré‘i a‘gsicr?bségcﬁg H?Eu éﬁ;{ gq
Secondayhos tand Gl tamahysinsd sza‘bsrtah@im nesi62n2 QediBER RN, B @edSEQ I D
NG 9), ., using goftware Zvar | able at the nfold server (nf ol d. bi oi nf oxpi, edu),
pr edi clﬂ‘éamamc‘ hETHSUS! SOPGEREGHE S RHBE el ThubHaniel E@ﬁz’iqi‘r@aﬁﬁd‘@@ém%nﬁ”}» have a
first « | . . ] f this
first %?iﬁ’%gﬁ"% gﬁsggurﬂ(}ﬁ%&%&hm 9\)&?\/ 4% %ngéllﬁi}[ﬁéa‘i% E}!@:%m'é %’t;f Inhug or CLEG 2.
Thus mhéxfﬁer st arsdieﬂ'nmfbddheaapﬁiarirgmrcrmgecrtaingmpﬁh@ﬁfahmmeraohp; ieteca:ldout 15
or .fromab P) ? %om about p t o about 10 bp.
is BRUIEY 6%8 ‘*”E"PF:%&t "EHEE ir"st‘”‘si”‘wéfr" ﬁ““r?a‘g‘ﬁ“ﬁ FEMEM B AGER Y b BRI pp, 4
bp, 5 0 is6t RAst 873"@@5“@ 9@%, 99“obpb 1@"3@?@8%]-(3?@9% xjd%n@{pdi mlr?t; 19@@1& ﬂtc;bﬁ @r 15
bp. The CLEC-2 ligand structure was al so predicted have a first 1oop
havi ngti hésseditiavides S9BcAG3ele itdﬂiough thaugrat @nalstiaglal §r3{3§ DeliOwed! 4, ober ance

f ot t, d fthe first | t
Accor dengty 1 1 P8 BnareloRbe ia i SrTreerRoahRar EHEEIES 1| gand

conpr i skighdada dikNGBn ©ONSANTUSs FLHUBDGELD MBS 8dsh tNaGRBubE 4T, C G or
U 3 tothe first loop is a second stem having a | ength of about 4 hp

with alashBce kT Ph?a‘%mi?ﬁ‘é@ Fa8etighs.t he stem though this |ength may
vary fiepyebput B; bR econd stem
is a sirecong?i@ | oop s“‘“t‘rt‘j%t8 ff’r&e}g\%)\jlj Q{{m% Iggs%g%%ﬁggagg Mﬂlﬁ%ﬁg “‘&Rﬁt 3t onal
anal ysiegugtvowdacht hidkersaron efce’d-2d «émma&xcrm*rsemmc&equencer fmy;, be

5' - YUYNNRY! wh d. N A G C
T or U Eh B0 odnun S S Y b8 s ea T Bhre P20 e 2 10 (Se0
| D NG 22hd &0 H%%ﬁ%de&%%m\rgz%}v b SLEXRAIPL ESf: SME el dhigaNd S }10 1001

Determinati on of a consensus structure facilitates engineering of |igands
to i devt@ iy "Ad. BECHDBY BOruel Eoritdd€Owhi ch may enhance or decrease |igand

struct ty 2 to nore efficientl |det|fy and test
nucl e §§4 ﬂgc ] "}?{(gnsi%’&cfd “*‘%**b%gvgn%fﬁéa% “tcinfpﬁ{"i“é‘ﬁgq‘{eff“s% %H‘E’?(c %tem and | oop
str UCtu:l[rES‘r.mg (lﬁ&ﬂﬂ;gﬂ@%ﬂ@%@ﬁ@@u [ebtidks CONSSRTUSHEEEONEARMuSbf sichupe al so

all ows one to av ications which may be detrinental to |igand

st r uctWPe ane ﬁhﬁéﬁ’@h(’ @dp Teiahpics cxespleat k6T ket panke megaubececonser ved
Wi t hi r%rraauaqn%errsng zﬁ&ﬁ%i‘ﬁaw styuctur e, gwqp P88, gl gl hoLp pithin a stem
or | oop region hese | hst ahces, rermva’l uor 0™’ romthe stem or

| oop ofuchotiti¢sgard Griy N(Eé‘;fﬁit(}liﬁ \ﬁ(h@ dr@88) Ob NABD] Wi hiy alterdib@2Antoli0Ne,
enbodi&pegt the -hga {1d IS, .acid m)l ecuI e sel ected usi ng t he SELEX

met ho it i ddes truficht e§ u‘g{hgl Uslthdtakt it dl 97 SHswBIrHge RS SeGiFe Ees
t her eqfig) A5 rused siver g4 ROk B: 58 10000axt el EWLPQQH@&@&' HdSrucBotides

"substantially honol ogous" sequence is one t forms the sane secondary
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comprising 5 -CUCAUAUU-3" or 5-YUYNNRYU-3" (wherein Y is a pyrimidine, R is a
purine and N is A, G, C, T or U). In the context of a nucleic acid Hgand SEQ ID NO:24, a
homologous sequence can be found in any region that allows Watson-Crick binding to form
the same secondary structure, regardless of sequence identity within the specific region.
{6106] The CLEC-Z ligand as described herein functions 1o inhibit the activity of the CLEC-
2 molecule in vitro and/or in vivo. Inother words, addition of the CLEC-2 lgand may
reduce CLEC-2 activity in a specified assay designed to measure CLEC-2 activity. For
example, the CLEC-2 ligand inhibits CLEC-2 function. A CLEC-Z ligand may function by

inhibiting CLEC-2-dependent platelet functions in vitro and/or in vivo.

Modulators of CLEC-2 Nucleie Acid Ligands
{0107} In some embodiments, the nucleic acid ligands to CLEC-2 are reversible. In one
aspect, provided is a method for modulating the activity of a ligand to CLEC-2 by
administering a modulator of the CLEC-2 ligand to a host who has been administered the
nucleic acid Hgand.
{0108} Modulators can include any pharmaceutically acceptable agent that can bind to a
nucleic acid ligand and modify the interaction between that ligand and its target molecule

., by moditying the structure of the nucleic acid ligand) in a desired manner, or which
dc—:grades, metabolizes, cleaves, or otherwise chemically alters the nucleic acid ligand to
modify its biological effect.
[8189] Nucleic acid modulators of the CLEC-2 ligands described herein are designed based
on standard complementary Watson-Crick basepairing rules (see Example 6). Varying
lengths of modulatory oligonucleotides are synthesized to have sequences complementary to
a CLEC-2 ligand which has been shown to inhibit CLEC-2 function. Each of the synthesized
modulator oligonucleotides are then tested for its ability to bind to the CLEC-2 ligand, ¢
via a gel mobility shift assay. It is important to then test whether or not the modulators which
bind a CLEC-2 ligand are also capable of reversing the activity of the CLEC-2 lgand. As
described in more detail below and in the Examples section, the reversing activity of a given
modulator can be tested using assays which evaluate antiplatelet activity of CLEC-2 ligands.
Assays performed to identify CLEC-2 ligands which inhibit CLEC-2-mediated platelet
aggregation are also performed in the presence of modulators which have been shown to bind
the CLEC-2 ligand. Modulators may be added to the assay mixture before, concurrent with,
or after addition of the CLEC-2 ligand. The reversing activity of a modulator can be

demonstrated using, for example, washed platelet aggregation studies, rhodocytin- or
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podoplanin-induced platelet aggregation assays in whole blood, platelet-rich plasma, or in
washed platelet preparations, flow cytometry assays performed with rhodocytin or
podoplanin to assess P-selectin expression in the presence of the CLEC-2 ligand, and in vitro
flow based platelet adhesion assays.

[9116] In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucleie acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. § (and see Table 4), modulators of the CLEC-2 H gand
RBS587 were designed to hybridize to different regions of RBS87, RB581, which is
complementary to the 37 16 bases of the primary sequence of RB587, was effective in
reducing binding of RB387 to CLEC-2 as determined by neutralization of CLEC-2 ligand
inthibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided herein. As such, a modulator as
described herein is able to hybridize to the region of the CLEC-2 nucleic acid ligand
encompassing loop 2, stem 2 and stem [, or a portion thereof. As one specific example, a
modulator as described herein is able to hybridize to the region corresponding to the bases at
approximately positions 14-31 or 14-26 or 16-31 or 18-31 or 21-31 or 16-26 or 16-29 of the
CLEC-2 ligand RB587 (SEQ 1D NO:24). Moreover, specific interaction of the modulator
with the CLEC-2 ligand results in a reduction of binding of the CLEC-2 ligand to a CLEC-2
polypeptide. Moreover, the modulator may inhibit or reverse the inhibition of the CLEC-2
target protein function by the CLEC-2 ligand.

{8111} In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucleic acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. 8 (and see Table 4), modulators of the CLEC-2 ligand
RB387 were designed to hybridize to different regions of RB587. RB582, which is
complementary to an internal 16 bases of the primary sequence of RB587, was effective in
reducing binding of RB387 to CLEC-2 as determined by neutralization of CLEC-2 ligand
inhibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided hercin. As such, a modulator as
described herein is able (o hybridize to the region of the CLEC-2 nucleic acid ligand
encompassing loop 2, stem 2 and a portion of stem 1, or a portion thereof. As one specific
example, a modulator as described herein is able to hybridize to the region corresponding 1o

the bases at approximately positions 14-31 or 14-29 or 14-27 or 16-29 or 16-27 or 19-29 or
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21-31 or 21-29 of the CLEC-2 ligand RBS87 (SEQ ID NO:24). Moreover, specific
interaction of the modulator with the CLEC-2 ligand results in a reduction of binding of the
CLEC-Z higand to a CLEC-2 polypeptide. Moreover, the modulator may inhibit or reverse
the inhibition of the CLEC-2 target protein function by the CLEC-2 Hgand.

{8112} In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucleic acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. § (and see Table 4), modulators of the CLEC-2 ligand
RBSB7 were designed to hybridize to different regions of RBS87. RB583, which is
complementary to an internal 15 bases of the primary sequence of RB587, was effective in
reducing binding of RB587 to CLEC-2 as determined by neutralization of CLEC-2 > ligand
inhibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided herein. As such, a modulator as
described herein is able to hybridize to the region of the CLEC-2 nucleic acid ligand
encompassing loop 1, stem 2 and loop2, or a portion thereof. As one specific example, a
modulator as described herein is able to hybridize to the region corresponding to the bases at
approximately positions 7-21 or 9-21 or 9-17 or 7-19 or 7-17 or 7-14 of the CLEC-2 ligand
RB387 (SEQ ID N(:24). Moreover, specific interaction of the modulator with the CLEC-2
ligand results in a reduction of binding of the CLEC-2 ligand to a CLEC-2 polypeptide.
Moreover, the modulator may inhibit or reverse the inhibition of the CLEC-2 target protein
function by the CLEC-2 ligand.

{6113] In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucleic acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. 8 (and see Table 4), modulators of the CLEC-2 ligand
RB587 were designed to hybridize to different regions of RB587. RB584, which is
complementary to an internal 16 bases of the primary sequence of RB587, was effective in
reducing binding of RB587 to CLEC-2 as determined by neutralization of CLEC-2 ligand
inhibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided herein. As such, a modulator as
described herein is able to hybridize to the region of the CLEC-2 nucleic acid Hgand
encompassing a portion of stem 1, loop 1, stem 2 and a portion of loop 2, or a portion thereof.
As one specific example, a modulator as described herein is able to hybridize to the region

corresponding to the bases at approximately positions 1-21 or 1-19 or 1-14 or 4-14 or 4-19 or

B
153



43, 44, 45, 46, 47, 48, 49, 50, 51, 52,

WO 2012/051571 PCT/US2011/056422

4-21 or 6-21 or 6-14 of the CLEC-2 ligand RB587 (SEQ 1D NO:24). Moreover, specific
mnteraction of the modulator with the CLEC-2 ligand results in a reduction of binding of the
CLEC-2 ligand to a CLEC-2 polypeptide. Moreover, the modulator may inhibit or reverse
the inhibition of the CLEC-2 target protein function by the CLEC-2 ligand.

{0114} In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucleic acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. & (and see Table 4), modulators of the CLEC-2 ligand
RB387 were designed to hybridize to different regions of RBSR7. RBS8S, which is
complementary to the 57 18 bases of the primary sequence of RB587, was effective in
reducing binding of RB587 to CLEC-2 as determined by neutralization of CLEC-2 ligand
inhibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided herein. As such, a modulator as
described herein is able to hybridize to the region of the CLEC-2 nucleic acid ligand
encompassing stem 1, loop 1, stem 2 and a portion of loop 2, or a portion thereof. As one
specific example, a modulator as described herein is able to hybridize to the region
corresponding to the bases at approximately positions 1-21 or 1-18 or 1-16 or 1-14 or 4-21 or
4-18 or 4-14 or 6-14 or 6-18 or 6-21 of the CLEC-2 ligand RB387 (SEQ 1D NO:24).
Moreover, specific interaction of the modulator with the CLEC-2 ligand results in a reduction
of binding of the CLEC-2 ligand to a CLEC-2 polypeptide. Moreover, the modulator may
inhibit or reverse the inhibition of the CLEC-2 target protein function by the CLEC-2 ligand.
{0115} In a preferred embodiment, the modulator of the CLEC-2 nucleic acid ligand is a
nucieic acid sequence which is at least partly complementary to the CLEC-2 nucleic acid
ligand sequence. As shown in FIG. & (and see Table 4), modulators of the CLEC-2 ligand
RB587 were designed to hybridize to different regions of RB587, RBS586, which is
complementary to the 57 13 bases of the primary sequence of RB587, was effective in
reducing binding of RBSR7 to CLEC-2 as determined by neutralization of CLEC-2 Hgand
inhibitory activity in platelet aggregation assays and as determined by gel mobility shift
assays. Thus, in some embodiments, a modulator which is complementary or is able to
hybridize to the same region of a CLEC-2 ligand is provided herein. As such, a modulator as
described herein is able to hybridize to the region of the CLEC-2 nucleic acid ligand
cncompassing stem 1, loop T and stem 2, or a portion thereof, As one specific example, a
modulator as described herein is able to hybridize to the region corresponding to the bases at

approximately positions 1-13 or 1-10 or 6-13 of the CLEC-2 ligand RB587 (SEQ 1D
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NO:Z4). Moreover, specific interaction of the modulator with the CLEC-2 ligand results ina
reduction of binding of the CLEC-2 ligand to a CLEC-2 polypeptide. Moreover, the
modulator may inhibit or reverse the inhibition of the CLEC-2 target protein function by the
CLEC-2 Hgand.

{8116} Alternative Examples of modulators include: oligonucleotides, or analogues thereof,
that are complementary to at least a portion of the nucleic acid Higand sequence (including
ribozymes or DNAzymes). Other examples include peptide nucleic acids (PNA), mopholine
nucleic acids (MNA), or locked nucleic acids (LNAY; nucleic acid binding proteins or
peptides; oligosaccharides; small molecules; or nucleic acid binding polymers, lipids,
nanoparticle, or microsphere-based modulators.

{8117} Modulators can be designed so as to bind a particular nucleic acid ligand with a high
degree of specificity and a desired degree of affinity. Modulators can also be designed so
that, upon binding, the structure of the ligand is modified to either a more or less active form.
For example, the modulator can be designed such that upon binding to the targeted nucleic
acid ligand, the secondary and/or tertiary strueture of that ligand is altered whereby the ligand
can no longer bind 1o its target molecule or binds to its target molecule with less affinity.
Alternatively, the modulator can be designed so that, upon binding, the three dimensional
structure of the ligand is altered so that the affinity of the ligand for its target molecule is
enhanced. That is, the modulator can be designed so that, upon binding, a structural motifis
modified such that affinity of the ligand is increased. In another embodiment, a
lipand/modulator pair is designed such that binding of the modulator to a nucleic acid ligand
molecule, which cannot bind to the target of interest, can result in production of a stractural
motif within the ligand which thereby allows the ligand to bind to its target molecule.

{0118} Modulators can also be designed to nonspecifically bind to a particular nucleic acid
Higand or set of nucleic acid ligand with sufficient affinity to form a complex. Such
modulators can generally associate with nucleic acids via charge-charge interactions. Such
modulators can also simultaneously bind more than one nucleic acid ligand. The modulator
can be designed so that, upon binding to one or more nucleic acid ligands, the structure of the
nucleic acid ligand is not significantly changed from its active form, but rather, the modulator
masks or sterically prevents association of the nucleic acid ligand with its target molecule.
[8119] Nucleotide modulators can be of any length that allows effective binding to the ligand
molecule. For example, oligonucleotide modulators can range in length from about 10
nucleotides {nt) to about 30 nt, from about 10 nt to about 20 nt, or from about 15 nt. The

nucieotide modulators may be 8 nt, O nt, 10nt, 11 nt, 12 a1, 13 nt, 14 nt, 15nt, 16nt, 17 nt, 18
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ni, 19 0, 20 nt, 21 nt, 22 nt, 23 nt, 24 ut, 25 ot, 26 nt, 27 nt, 28 nt, 29 nt or 30 nt in length.
One having ordinary skill in the art can also envision nucleotide modulators having lengths
greater than 30 nt

[0128] A nucletc acid ligand as described herein possesses an active tertiary structure, which
can be affected by formation of the appropriate stable secondary structure. Therefore, while
the mechanism of formation of a duplex between a complementary oligorucleotide
modulator and a nucleic acid ligand is similar to formation of a duplex between two short
linear oligoribonucleotides, both the rules for designing such interactions and the kinetics of
formation of such a product can be impacted by the intramolecular ligand structure.

{6121] The rate of nucleation of initial basepair formation between the nucleic acid ligand
and oligonucleotide modulator plays a significant role in the formation of the final stable
duplex, and the rate of this step is greatly enhanced by targeting the oligonucleotide
modulator to single-stranded loops and/or single-stranded 3’ or 5' tails present in the nucleic
acid ligand. For the optimal formation of the intermolecular duplex to occur, the free energy
is ideally favorable to the formation of the intermolecular duplex with respect to formation of
the existing intramolecnlar duplexes within the targeted nucleic acid ligand.

{8122} The modulators described herein are generally oligonucleotides which comprise a
sequence complementary to at least a portion of the targeted nucleic acid Hgand sequence.
For example, the modulator oligonucleotide can comprise a sequence complementary to
about 6 nt (nucleotides) to 25 nt, & nt to 20 nt, or 10 nt to 15 nt of the targeted ligand. The
length of the modulator oligonucleotide can be readily optimized using technigues described
herein and known to persons having ordinary skill in the art, taking into account the targeted
ligand and the effect sought. The oligonucleotide can be made with nucleotides bearing D or
L stereochemistry, or a mixture thereof. Naturally occurring nucleosides are in the D
contfiguration.

{8123} While the oligonucleotide modulators include a sequence complementary to at least a
portion of a nucleic acid ligand, absolute complementarity is not required. A sequence
“complementary to at least a portion of a nucleic acid ligand,” referred to herein, is a
sequence having sufficient complementarity to be able to hybridize with the nucleic acid
ligand. The ability to hybridize can depend on both the degree of complementarity and the
length of the nucleic acid. Generally, the larger the hybridizing oligonucleotide, the more
base mismatches with a target ligand it can contain and still form a stable duplex (or triplex
as the case may, be). One skilled in the art can ascertain a tolerable degree of mismatch by

use of standard procedures to determine the melting point of the hybridized complex. The
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liver endonucleases. In certain embodiments, the modulator binds to the ligand after which
the ligand can no longer interact with its target.

{4126} In some embodiments, a modulator sequence comprises at least one modified
nucleotide. For example, a 27-O-methyl and 2°-fluore modification, which can include 27-O-
methyl cytosine, 2°-O-methyl uridine, 2”-O-methyl adenosine, 2°-O-methyl guanosine, 2
fluoro cytidine, or 27 fluoro uridine.

{8127] Various strategies can be used to determine the optimal site within a nucleic acid
ligand for binding by an oligonucleotide modulator. An empirical strategy can be used in
which complimentary oligonucleotides are "walked” around the nucleic acid ligand. In
accordance with this approach, oligonuclestides (e.g., 2'-O-methyl or 2" -fluoro
oligonucleotides) about 15 nucleotides in length can be used that are staggered by about 3
nucleotides on the ligand {e.g.. oligonucleotides complementary to 1-15, 6-20, 11-25, etc. of
ligand}. An empirical strategy can be particalarly effective because the impact of the tertiary
structure of the nucleic acid ligand on the efficiency of hybridization can be difficult to
predict.

{128} Assays, such as those described in Example 6 and 8, can be used to assess the ability
of the different oligonucleotides to hybridize to a specific nucleic acid ligand, with particular

emphasis on the molar excess of the oligonucleotide required to achieve complete binding of
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porti d‘ﬁ EHs- e?)‘fm)ig gﬁeq‘gfﬁé‘ci;‘?m@ leSesns cEp %%’ﬁﬁd?‘éﬁdﬁ&éﬁﬁ geecy pssdcherein i s
abl et hyhridize ah@ 1,}g{yebnr f&t@i‘& LRLesponding to the bases at approximately
posi ti ons 14- 31 or - 16-31 or 1 8-3 1 or 21-31 or 16-26 or 16-29 of
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he OPECD FipARHOY BRSO G 13 Aghia NPt T ek Wb VR s HOdarat BF o
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the CLEC-2 |igand 10111] 'In a preferred enbodi nent, ul ator of the
CLEC zﬂﬁ%fﬂémw%fm of 4 ingleal eﬂsatac?ﬁ@rwem the mg@éﬁ%ndéumh@mmsmr | east
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4-21 or 6-21 or 6-14 of the CLEC-2 ligand RB587 (SEQ I D NO 24). Moreover,
specific interaction of the nlodulator with the CLEGC-2 ligand results in a
reduct i orwofzotwasdi7mg of the CLEC-2 |igand to a CLEC 2 peCypspelilgscd22

Mor eover, the nodul ator may inhibit or reverse the inhibition of the CLEC 2
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nmodul at, SHltSod X L )f 0L ng of the
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or revieespeitthdigantinbd theamgof itbec GBobGHichanigetccprdliging dunohiconhdyffdche
CLEC2 Iig Pd 01151 In a preferred enbodi nent, the nodul ator of the CLEC2
nucl ei ¥ Bei't f'FY¥hd is a nucleic acid sequence which is at |east partly
conpl ef@@@?aiﬁt)émhﬁ’td @@’n&l—l@ AU Eh & Cth@ﬁit\‘é!uiat(g@s RENSEAHGACEN AAS; BN i N Ha 8
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of thenldiEts Bntdsgang: HBBdcitSER Qn aNQ Rh)oc k@@ﬁ%@%ﬁ“&tﬁ@?% AbCnidigraction
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| i gand W't “zﬁ‘“dié{;ﬂ‘* gty cipeti®i d wu%?fdmawaeei e Pagrsgrebnior 1af fini ty.
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binds to its target nDIecuIe with |ess affinity. AIternativer, t he
nodul at or can be designed so that, upon binding, the three di nmensional
structure of the ligand is altered so that the affinity' of the ligand for
its target nolecule is enhanced, That%is, the nodul ator can be designed so
that, upon binding, a structural nmotif is nodified such that affinity of
the ligand is increased. In another enbodinent, a |igand/ nodul ator pair is
de5|gned such that binding of the nodul ator to a nucleic aC|d Iigand
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101201 A nucleic acid ligand as described herein possesses an active
tertiary structure, which can be affected by formation of the appropriate
st abl e sewondeyvosistiruct ure. There-16re, whil e the nmechamrcsmseditfoscent i on of
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modul age, R, @4@1 & @h@f@t&dtﬁﬁ%né of & 'ELQaft@‘]@gﬁfeot{aqpst€'a@@m9f gL pfg Lirstabl e
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ol i gon R €., quen onpl ement

porti o(%}%o? t htg?&e{ir gete %E?&cn%ef% ?fwgt‘awﬁﬁ R4S q‘tie%)el’ﬁt%pcg%ﬁﬁtbi’lem af he
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|| gand¥ $He SRR P6PeRREhBY dF Brroshpgtuhast Pee s irdsec (eadhedron,
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ordinary skill in the art, taking into account { arge I gand and the
ef f ectolgoaghtlts iﬁﬁegi@thegeaimmm|ode=:;ﬁansbenmaﬂe;nw:}emmubh@o@n ’hes, heaei ng D
or L st eheochetm sty her eof Nali ural |y occurring nucl eosi des

r.e
are i tHe Bt P %ﬁ&%%‘ dru @?ﬁgwma@%ﬁé ‘61 i gonucl eoti de nmodul ators
i ncl ude 1z |SBGUENEe ] @@ﬁ@bﬁf&%ﬁei@x (POORS 8RR RPN b AIba0fur R (AMC) & pyaci d
| i gand, absol ut e corrpl enentarity is not required. A sequence conpl enment ary
to at Vedsida/ Por P o coptam twacl! @ﬁmi(émttﬂf»Iwﬁggaqmtﬁdi‘?awhed trowedh thor Bed'ern, is a
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t ar get“FiR ”Wamf’”t’ te 8 ‘coRtaismandesd o1 1he figrchomal seabew {(gnsnéiog Eorthe pidpl ex as
the CagQuiRYwnilr8) ; [CHECLIN h c r bl e degree
of m smat%u ch ilk usg acg?? geﬁalrltflé'?gﬂ‘ﬁgb cl)%e ﬁ?{%gt}t %’Scftg?glgrﬁg i?lééﬂ%ﬁ%iwtﬁ&t Tftr@ng poi nt of
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RNA o | er L / % rlvatlv S. or mdlf&{mverm ons thereof 101241
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t he | ifgrapmdion of igtaeiceis oatudentyslic stheturod Ul larorcdksnaicnucke ittréeitidn,

| h h
cmboa Rnr 2 HBBL P ARG NG BRSSPt /g% °l cast one
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at phy&idio fcféilﬂd&dﬁaakﬁiﬂarfgmﬁ eleciybitsiion Wher hdupioghng, anDependicng on t he
desi r g, funst, w t N G80,.bedesianed, .0 disrupt
or st ab)l i ze a'trhi }gigéa@%a%g?n /tg% P(t“grt%lj ar %é\%%ﬁ&t&mm %‘t ﬁld%ﬂ%lvéi? c acid
| gandinok8d2Ghen i issone Bmbodinfentgiont he tobubratencd 8 qdesirgnediteyllind to a

"suicide positi co)lg1 the liga ? and thereby disrupt the sequence of the
bl o edos &
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suscepiisnl e hLuenzyaaL » ot t he suicide
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[ 01281 Assays, such as those described in Exanple 6 and 8, can be used to
assess the ability. of the different oligonucleotides to hybridize to a
speci fic woehevosizei d |igand, with particul ar enphasi s enTtuseoimob@r2 excess
of the oligonucleotide required to achieve conplete binding of the nucleic
aci d | hganhcdlhe i@l?flit;l ’QPWOP&JEH%K%; B(iﬁ{}htg lr#gggr{éutgl 8%1(' 98, ut g’lu' ators to
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| to 2®rithuﬁi|cemtlt\dG\Seddiaﬁ\@; Al nuelestdd8%e virikis Redbgl 8okl &k@ﬁi Qht 3, to
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non- speC|f|c effects, 101301 I'n another embodi nent, the no ulator is a

ri bozyH&VBY Oh2 AREAVREIC iy heainisee wigdirbliec Farpasnpietenbydetlinestddi nding to a

t ar get RNA,.Q% - DNA N ceuns u X blndlng portion
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t he enz%/ h, nuc %gaflr t recognlzes and then binds a target RNA or
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acts emzyumedisalel Y. PRI R 8Fa85 A RN 1}&1@4@? l u&gh&‘%{ | nactivation
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whi ch argﬁabout 290 to 400 nucl eotides in size. rd class 1 s ﬁénnerh ad
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targe N terHLl 8,0 eavage site
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dupl exes as conpared to the natural honodupl exes. 101341 Morphol i no nucleic
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guani néh ““ﬁaatah’ﬁrﬁ ey f“f“r‘rg%“tﬁb‘c lgicge F BHFREF ShDRIHECORS ng. Subuni ts of
these §aogBubUNtard YRASCIRGE SO dspa SPRG /
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be isolated due to the lack of sufficient single-stranded regions to
pronote nucl eati on between the |arge and the oligonucl eotide nodulator. In
addi ti on,wpeptzudes7aodul at ors provi de different bioavail &biritistéiessan

phar maeoki neti cs than ol i gonucl eotide nodul ators, in one exenplary

enbodi ayT ey, & 09, ,Nat
15: 122%%E§f%?gmggg¥%ﬁgne§5g}g}gdfbg?kngﬁ£0X h‘ﬁéféd““‘% Ig%{éulated by heat ,

and conpriisgeangts min@t‘pp%a&ﬂbﬁh@} BuiaehiSe(h eI L oS- NaY Soreenh @i N3 -pisol-i ne and
val i ne and nany contain glycine and isol eueinc). Mdul ators al so include

pr ot an§ ¥ wﬁrtiaﬁﬂ‘%‘ﬁeieueifgff‘“mv&ktét?fét@d%t M) Jeargpryypomedelve3e 280 (1996))
and ny, . ; . Heser adic

bl | Py o A LB P SRR AR M bOTR, SES RO PRt R: o s,
such a§ﬁﬂﬁhseideecmnﬂedyLneuﬁSmeakentﬂhbumﬁ«ﬁﬁd(m@EPaﬁd U. S. Publlcatlon

No. 20050101532 at .al sg incl ude, | i d dul at
the acElUITYS i HEBH A GEHEr 0 Jos At HBG) LRS! &%ﬁ%ﬁ%ﬁfﬁ% (see,
for examhehiskkiRiaf ait:@@ztmﬂ\@( Br19K9, t48dnethl R PR 1BXE Qﬂrﬁﬁﬁ(\. amedisyent

nmodul ators are peptides that contain cationic-Ni ‘groups permtting

st abi | ezimghekiargd serarge(i ’ﬁi’té}"accﬁipbngvmﬁwba@ﬁm ym&nqurggnéi)éfha%

pol y- L: rni h n 3 gvera les 1o L pv capable
of bi n(iﬁ%n(g E\o %a%gnw&%%} ﬁ\% F‘ﬁ%"ilng anae S1‘\/th3}"%rl“ P ﬁ“gf‘d’g rr‘ffﬁf feic acid
| i gandGaxie DavEih.abl e. For exanpl e, encoded peptlde conbi natorial libraries
i mobi | i zed on beads have been descri bed, and have been denonstrated to
contaﬁﬁiﬁ@ptﬁd@§ ABVEC POMBIAEFYUE P hﬁﬁﬁwwé%ﬁﬂéh%é§i§ﬁﬁ» R ghgpyiensie

inter a, 1
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1999, £Mmﬁ®99mﬁth$dmgMSUcMﬁtmmnanneennnhduuaﬁwm&na& ielretdivhaeid |1 gands

can b ted b i a label to th t nucleic acid Iigand and
incubggtﬁg{?éaéthéﬁ Qq%%gpédy?ﬁPﬁ§¥“aﬁﬁfB@é&g%nﬁ%&ﬁQIQEBﬁﬁﬁﬁﬁide library
under @e@ypdigi.ons in which binding between sone menbers of the library and

t he nuclelc acid are favored. The binding of the nucleic acid tigand to the
speC|fﬁé@ﬁépﬁmdeﬁ@ﬁdewqmvemﬁbéa@ﬁeauyeskﬁﬁeﬂbeadfmnabé@h&ﬁhmﬁ@d&mbysthe

| abel Qr£QeirwAjg\l 3 “lgg bﬁ gd t hus eng% ntlflca on of

pept i abl 716" b n ”h‘e far get' by s PP e g *attt‘ﬁH‘“ ‘é ﬁédd "The

dir ectmm ertaet4nenebejweaanpep;b lidasn Neobategy 1%85%!1«;@%&@&% mebspds and
t he tar et nucleic acid ligand can be confirnmed and quantified using any
numbert o dnl i g A58 BN crerds Bri et & aneatisiey Nrsesrabersrod nucl ei c
aci d 'J'txgﬁﬂd%taﬂhﬁ %%P GREY ¢ J&Cpéy?dgﬂo% %tu‘?@éf &;g tH‘?&LA %Rntttﬁg«;««@% MLy of the
target nucleic acid’ligan an be confirned bi oassays.
[0139pennhganﬁ>enmedpnbnkﬁtmapdmduﬁaﬁmammeﬁamne@mmnnemﬁﬂﬂsEKEMphEnwwn
certai,n enbodi nuclelc agld i and is linked to bi oti n nol ecul e.

' t RGBSR e dené““‘a‘ A Cicopsddieandt R B RCPSTAERHEATSSrEd KD bi nd o
and r %ﬁé@ﬁgtﬂ@ctﬁf}i ﬁf?)tﬁh&ft T8 id baamth f388n RRtheiRhs oflhe primalPLRAROSI s and
Haer nost asi s, '6: 97-1706). Avidin |s a tetraneric protein produced WO
2012/OSWSV%P@W%U@Q@KH&@SBWQQOdmﬁtM@hbVNdUdﬁ§3b@ﬁblrds reptil es and

anphi e e\/\hte helr eg s Streptavidin is
a tetﬁgﬁgﬁﬁnggwaggﬂgI%Wffﬁgdn?ﬁ%ﬁ?r%éébbg " STFET ﬁ§€e5£EV|d|n||. The
t et r anehbGy POt RLALEORERENT 1 ho Yol videibh Galdos pkhvnt;te&nté?@ $ieban@iyereach of
whi ch can bind to biotin (V'tanln B7, vitam n H) ‘wi i gh degree of

af fi mbﬁqphafnéﬁ ypses PP b yysum; pebreideamitiul i A NGE ﬁ‘at‘y@b@@dzmmwldemo aci d

i gand ortion of. th omain that is bound by the
oL G B R R bRt B Ry PO T e Bt SaBHE 1 hr oot

of thec@lpEz@xe &%y&%&ﬂaﬂﬁdé@y@w%@@&%am@t«h).})W??@h%%knyﬁk%}@x%kﬁ' l'i gand
for b|nd|ng to cel | -bound or native C-2to reverse binding of the CLEC 2
nucl eipelyaeding: $icgaing; ?bﬁﬁﬁéinalLV@HQMEC%ZDﬁEﬁbEuh@mnﬂﬁﬁﬁﬁkﬂMHm&ﬂ’hﬂdlt|Onal

embodi ment . 5

a |gog§%c %?%Egsl%ﬁh |nﬁ£§2c%€%f¥ﬁ*ﬁi% f%f%%ﬁﬂé%dﬁbﬁ’ gﬁﬁ%ét“’%e

ant i bicat:isg, g@mymebwz@smdemar e oshiet sabfanSid)gplonycessgpeci es and
interact specificall a diverse array of RNA nol ecul es such as vari ous
ri bozyREE™ “&@ﬁbd%éﬁt@“b?lfﬁ%b§oﬂﬁﬁvmé QTG gmingacEARiZEA 8O RRENYequences.
Thus ol i gosaccharides can bind to nucleic acids and can be used to nodul ate
the activity of nucleic acid ligands, 101411 In another enbodi nent, the
nmodul ator is a small nol ecul e based nodul ator. A small nol ecul e t hat

i ntercal ates between the |igand and the target or otherw se disrupts or

nodi fies the binding between the |igand and target can al so be used as the
t herapeutic regulator. Such small nol ecules can be identified by screening
candldates |n an assay that measur es b|nd|ng changes betmeen the Ilgand and
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phosphat i dyl chol i ne (EDVPC);

()-N, N, N-trimethyl-2.3-bis(z-octadec-9-ene-oyl oxy)- propanam nium chl ori de
( DOTAP) ; wO-2bi225(Z4 hydr oxyet hyl ) - N, N-di melhyl - 2, 3- PCT/US2011/056422
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e SATATE DAL AL SR IE L0 ELRL LB e
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gel at impl. poly) Ysitodydpidtsy 043 1:RT-A8); apolayarclidaiime; chDEAR padehtuVeser.

e o BBy S AT R e e e

sel ect@dofmon £hiilRsamand:ghihb@sian bdefioating 88nth&li h @FAhi6 @k b¥abbyes

i nclude water soluble chitosan nanopartieles (such as described in US

Pat entfONb?] 18 087 5mh9gimags cput e plitiloAppIIEREItSIFs NE 22006100¢388525 Li npeanchob
etal, 008). Effica and_ Toxi.ci.t.y. of hot et i chn_B-Chi Ny,
Renopdr (i oress U SR AR S Bl O AR e e 1 ORI D o

pol ycatii @i aonad wiae bofisédhén chidinsabodokyRpte Cessentd &l J0p, @0VEr yr [bar ge

pol yar ni ne pol ynmer conposed of re gat@ﬂ?.glu osam ne nngo r§¥, chi t osan
may bdM§EEHEETPAGEIEGAtE AHAFSS ShEAPIUTBE & ISPy ahadmF APECA By ®Fect rol yt e
conpl X3 ¥bel \OLdnO 01 dnfi 18610 BLiQe: NOBER al G006 vbaged 1bopart on
interactrons of the primary amnes found on chitosan and the phosphodi ester
backbaomé {6{00Che:tivegay000 FONABI0Mnbarher JEifibehdEnt ). abda 3AE0l dor i s

sel ect fromthe group consisting 1,5- dinmethyl-1,5-di azaundecanet hyl ene
poIynéﬁﬂg@r%ﬁ?ﬁggvg@9§@%§%?ﬁyﬁéh3/ pol yoxypr opyl ene bl ock copol yners:

pol y- Ligh ¥8110QHmP b3l sloalT e ey st PAMIM:rs Rmeisihpdaxtidi g0 af Miab@yReliyeat i on
(CDP); p-cycl odextrin-containing aolycatlonn(lnldazole;contalnln%»varlant)
( CDP- I:m'&::arp@wm@smwdam t!m@mpmfgmém(%k Beicrgo ke e HREADPRABK: aiEPA- DPA
30Kk); .polybrene. spermne. P Lock- P endr el s: .pol.yet byt eni m ne
208} RELHREC D PR TG PR LR Pl AP bL FRCE  PALURADY L 501

met haeklaat & ihethiacty hawpdeicioelly (batB1ametose st ards aypdhy elidcehtol yt e

conpl exes (PEC); poly(vinalyam ne) (PVA), Collagen; polypropylene imne

( PPl ) ;bepeing HPPRAIAH tHR DAy SRy nIHT 5618 CRET ‘}‘&rﬁaﬁ@é{%‘%iéfﬁi“-‘zé&fﬁ“ﬁﬁl y(vi nyl

101461, |1 1l : oINs s, the primary am nes on the chitosan pol yner
can b§“§§§§§§%?¥§P?§qﬁgﬁg?gga to alter the water solubility and charge

st at e.{¢GHijtiosanthdermvatiinvas theneddudeor is iapetsiphbsidhictppsanerchicorspies ( INC) |

whi ch can be s%njhe§kzpdlgﬁydifjeren;,de reeg of. quat erni apiog;

Tono- CARBELYHELHYTLL OB Y HIEGR (ALY I RhTCHCR & THoROr R pHEI P& ol yrmer :

gl ut angldehydenardssstii-nket 1dard yaiviad (G dddlinédlkads phikosan (Lee, et
al . (2007) Pharm Res, 24:157-67): glycol chitosan (GC), a chitosan

der i vdti4fe3Borfjua avedioni tdn tethgdusne lgtydoh a(peely oddumttiongdZo0Ws s mart, 1
Pharm )... [ N(2-caf b benzyl ) chi t osan . CS). (Lin, et al, (20 _Car bohydr
rea. | iAo AR b SR U ER T RORR o Bl Syt et e
(2006 )witind pasifhartiargedl 3hlsidhpB il 2)ch Oachepoxyrmigiyt ehideasaite one or

N, O- car boxynet hyl chitosan; or a chitosan chemically nodified by

i nt r odUEE AYCIRETERBIECR FOURClo At 2TH R CBREKBERE: hE LT fO B 8IbbdI ment
enptyrgghg9§§£.Q@noparticles are generated and used as nodul ators. Chitosan
or c.hitosan derivatives of nol ecul ar wei ght range of 10,000 Da to

>1, 00Q¢ 00 IDacmEy cheodisedis, hmaietdaiina enbodi mehtsic. thheerchi tobadiniesisof

500, 000 ar. less. In certain enbodi ngnts, the chitosan,is of 100,000 Da
or 1 o28: Findane B, Re CoRpo A T A s UueRts 0 Pogo EKA 500 000
Da, betaeanqil, QAhiand:&QuL00; -belineeBodith-AR01anEh180:1800: kel weanik0, 000
and 70, 0000, between 30,000 and 70, 000. about 30,000, about 40,000, about
50, 000 or about 60,000 Da. 10148] In sone enbodi nents, chitosan polyners
containing different degrees of deacetylated primary amnes are used. In

t hese enbodi nents, the different degrees of deacetylation alters the charge
state of the polynmer and thereby the binding properties of the pol yner.
Upon contact of the chito.san nanonarticle with Iigands in the host,
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[0150] In certain enbodinents, a nodulator is a cationic nolecule. In

certain enbodinents, the ligand forns a guani ne quartet (O-quartet or

G quadr uphvexpizisiaret ure, These structures are bound by eatiuseéia/os@becul es.

In certain enbodi nents, the nolecules are netal chelating WO

2012/ 0@&%%?@%&&%9%&@%6%%@”& SRt B0r ik D xggw;gmg W?%&@q;& G pdul ator

is a porphyrln In some enbodi nents, the cb
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Bi oche 79 (1 t 01511 Modul ators can be
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identifie ene says, nol ecular nodeling, or in

vi vo ofgisn W0 @S SRY Be maﬁﬁm@wh@at I@@nﬁfﬂdbm t@'s%g%u @ésﬂmﬂb? g,
function, in one embodi nent, the bindi ng of a nodulator to a nucleic acid

i s det 8 i HEYOb ‘*é“‘gé%alvsh‘lhﬁﬁtmé@@whe F‘Wi«»&n@tlh@rh bivbgdiarEntction.h diendi ng of a
modul a I | et er d b E, ¢ 101521
EOBodifef, BUOLBEG, 361 ¢ dug{?{}q@ a?nsglc&eﬁ%ﬂ if%ef %ﬁ%}%éﬁ*é’&gcﬁgaf}ld S5 S

St andar d bi ndi ig assayS can ed to’i

Non- | i fri eﬁlfﬂgrexﬁmﬁnb&m araebigéinosalﬂlafnﬁuca:&ﬁ@yz& aaﬁﬁzelﬁéyué\@% Bgs@MRined B?t is,
t est rm%l.f ﬁ@g{ls can be contacted with the nucleic acid ligands to be
tar get & i %88t conditions or typical physiological conditions and a

det er myat| oRnIRA®i A8 S KNELASE | %Q@ma@sﬁﬁggzq&'gﬁ (,?gt‘csd &‘ét ?\b' gds the

| i gand. Test nodul ators that are foun e nuc ”‘i““t}iand can
t hen b‘é\@fﬁﬁ‘tweé@iwhiiaﬂbsmﬁi L“\at@:if)lamgsayhc(zwh|=@hinw{1£|ai¢)faicy1 sﬂ:ependl ng on

the |i d.a t ar get . ecule, for e | e coaqul ation tests) to
det er n*‘fg‘ ?{}ré?‘?““lTL p“ﬁ{é E}C f%{) gﬁ%‘fﬁjq Cabe Bfged é"’f@éwﬁi %f@ar»@api Birfatt Z:aused by
t he | i gantbl@pcd! tondias@eindnd@GHifuioh0dnBd ks H"@h%!ﬁr aﬁh'&,ﬁ m%ﬁ@%%w'd?fﬁ%t

wel | - known technl qB used to assess binding capability. For exanple
nucl ei &indtihg igpghnbest BodrEr thasakifpetd mrixrlub@ltu@mmcmquﬂhﬁﬁézammh@en or

fr ag rreﬁ;’di&t I&? Ei@g é&?{)’)f clf%lé%l&%i(&ﬁ@é %} il 1) dtbgfr% iiﬁg(g{é_la’)ﬂqr Ot éﬂ%fgr fr agrrent

and t hen "separ at I"ect rop SPREL gand

t 0 t hempicotle] foy etdvepic ooglubxioniidsis) e déamgee it iRe SisZ@oadior L&ﬁ Qs gl on wi ||
thereforf be rgtarded rel. atlve to that of the free ligand which can be
appl i ed” Ogq! it FEIed Bhihelpapdan gerares tHecWbsence of CLEC 2 protein. The

| i gandigg as JPE%? abeligdssal ot %ﬁ{ﬁ%b%ﬂln tpc}fm%p &%%&Paxcﬂ € *s%rdn%oc?aﬁg%% t ctive

noi ety, to allow detective of ‘Thée gel .
When usiEngie Reudeic-sii }ﬁgandgs ay.Ele2 SScmieemuﬁ oited vgRKH ﬁis -Davitg oLlEhGment
- bi ndlip%ca tivit the. co Jhen.be extracted fromthe gel and the

i sol ated T1gand %{Hé Vf}&imng g U eo%ﬁ? PP ”&éﬁﬁgadﬁ‘&(ﬂt dihen geairdPreLES- 2

bi ndi ng @ediophditsis 10bo4 bifdele shid Egaﬁﬁis@léﬁ Gk t}?'owtﬁ?niy@@ygﬂ bO136LgEN
nodul ators for binding nucl ei ¢ acid |gan s to C- 2, as assocTration of

the nodhs aé}fiéﬁ‘* mietahop el gheetlerchearstadddd ghtide r<esthar mha: free tipdid whiyh ofin t he

ruscory: Gra o #300! EREH Y et onalGtn oot o St ARt BRGIA 5 trodul bt of

can béaaddedrtaaasyhban rassayvé of ﬁ@iza@ﬂ%cﬁ%;%@&@\d t erim& Q@ﬂeéu@%ﬂhé y to
bl ock assog,l,f on of a CLEC-2 nucleic acid ligand with CLEC 2. For exanpl e,
e ga

the ClE&% REMAEX P e BsrecheMbae ubag 8 ¢ f’ﬂh% apragde ﬂ@’e@mﬁ“ Higerkasi ng
amountsyRf: atEnt bf?aﬁm.g activity, the complex can then be extracted from the gel and the

isolated ligand analyzed to identify ligands having the desired CLEC-2 binding activity,
{0134} Gel shift assays can also be used to screen modulators for binding nucleic acid Hgands
to CLEC-2, as association of the modulator with the nucleic acid Hgand retards the mobility
of the nucleic acid ligand relative to that of the free ligand (see, for example, Rusconi et al.,
2002, Nature, 419:90-94.).

{3158} Additionally, modulators can be added to such an assay format and screened for their
ability to block association of a CLEC-2 nucleic acid ligand with CLEC-2. For example, the

CLEC-2 -ligand mixture can be incubated in the presence of increasing amounts of potential



nodul ator. A nodulator with the desired activity will specifically reduce
formation of the conplex as detected by the Cel-Shift assay. [0156]

Bl ACORE twohnmgy7ii s known to the skilled artisan as aPcelisailesanzl

val uabl e tool for identifying and analyzing macronol ecul ar interactions,

i ncl ude I eptid nucle aci d 'n;eyact'onsjﬁc ord uId use
i s CBehierboy o llveuit fresred SueRl P en e B raPE b RE o,
| i gandsy mhixhespechiiicals ddiadhthecelEGr2isprotein or fragment thereof. The
Bl ACORE technologé measur es binding events on a sensor chip surface, so

tt

that afiifftieiecpBhtcdnphehsdknc vt iahe brifebetiget asrehede pibyapads 1ok ty of
t he anal t 1 d f ul d. be
at t ac Etg d}/)tsents ftyng T abg{w\/\% fgm,u %c&%ﬁ%&a ‘Qlto% § 3&1}85 ;Fﬁi{ y?gﬂﬁpg P& # r:]igidt ag. The

bound GleEGi2npr @&L@iﬁfﬁlﬁ 2@l end zh@zlm w(pms eahho lo@y ﬂotdﬂédrﬂhr scoltiabmitngudlie
potential |igand nolecul es. Binding of the nucleic acid ligand to the
CLEC- 2t SRS gt éﬁésm%iﬁ’ﬁvwatcsﬁ:ch@ﬁ@%f PRt eP 9l St B2 EE MicHesonance
(SPR) o o : YN ST I ., ol ecul es
that bl o he aarPagy Mo st Tt e P PR S PR sheE ﬁ”?‘hﬁffgnassay, t he
Bl ACOREtccoudnd athehug &dthtcuafd@nimﬁmnms }wlfa:i yiiien}’mﬂthkamin sisofn ¢tthe GEE- 2
hgands Ag?J the reaction h@ﬁ%ur( 1 h the ? ound glEC—Z protein
i's expBS&dCan PEBHEAT HBTER FUKNIWH' € e § 9507 Wil T P e ASITRY TBlRount s
of noduhiat@he apd thhecehd ects. .@l% i %%W@xﬁ%&%ﬂ‘@%%i@%&@%ﬁm@ﬂﬁ' isis of the
resul t ant |nteract|on bet ween EC-2 and its ligand. 101581 There are a
numberpaddntiot hzemdas@ayéq Handigam! etrechineidernde tnC ol gbpretdiestite or
anal ogu the ept i 0 eptide, oli cqha Iecule
can bidHewHe J|‘ %and 1 ‘“‘pg%agger“‘s”%“n“{‘h THeaAL ef!}%: 1%“6‘?%‘1[

tar get 1b§orm3ﬁh fw eﬁl,m@m exmke,:ha%e@ttbwh@ﬁﬁmc mobi lity shift assays
(E " titration calorinetry, scintillation proximty assays,

sedi néﬁ@%? Hhdesgubeq o fiﬁrﬁ»éé@a‘v@*ﬁs MS a%?é?%i? ce bg|us @éﬁwi Y ggati on (see
for eg, wam,cores, uhaedyl; ,(@th.{ogtﬁ! Dain L URLESGENES, R0 Al 2kt ?Fhassays

f 1 uor escence anl sotropy assays, uor%scence Intensity assays, orescence
r esonaneed €néryy prrtanst expoc&RER coassaysth afinbradel FO2dgend miithencrbasydi ng
assays, ELISAs 789, 63) RlAs

for exanp 5
or equi"iuH ‘ﬁrﬁ‘%‘%‘ﬁ%‘?@ Beetyes e met S G rah el v iRy y of an
agent LQibhnghid2i@nMeel L eaatd dhiigand.mdi rect assays in which the
interaction between the agent and the nucleic acid ligand is directly

det er rﬁﬁh@ﬁj Cure de a;fem%@r rré@lthefozr%mﬁbétcam d@nrn@m d«ifsﬁiea@tenémnuaiss@@&son n which

the abal L] W *%Gretu?e a po(&_j’osdlx ) g(e L mnde e qudfmo{” slait Sa,a;[l 0 &N be

perforﬁ% fo Ve eh EBETT“BNnd " AN B Stec S 30(5),

2001, (pad@9fa ﬁ-ﬁdﬁm@&ﬁ? tﬂaﬁﬂk ifNer mﬁmsaﬁh@%m;ccmesecaﬁaanmmmprmduI ating

agent |s identified, its ab|I|t%¥to nodul ate t he act|V|t¥§of a nucleic acid
23

| I gandlgegprhemstie APGELY sBf BHE Ve SAVISARRAUHOR CHPBRSE Ry PEPMBIOMVBILY, i f an
agent 4@?‘&@% d%axgﬁcfn dﬁ%n a,gﬁﬁzh?@lﬂ} i@gwu%@ Qﬁt}l‘ﬂ&ﬁ&%@ﬁﬁ%ﬂﬁqgﬁzﬁ& 'f&ad{zd W' thits
targ 11 ssays can "be u§e to veri agent
|nterae®mngnﬂunﬂc&hymum&hmhhémbmgaﬂmggﬂﬂnzanmnea&ﬂHﬁnkhemak&mnnﬁyp@f sai d
i nteraction

assays, fluorescence intensity assays, fluorescence resonance energy transfer (FRET) assays,

nitroceltulose filter binding assays, ELISAs, ELONASs (see, for example, U.S, Pat. No.

5,789,163}, RIAs, or equilibrium dialysis assays can be used to evaluate the ability of an

agent to bind to a nucleic acid ligand. Direct assays in which the interaction between the

agent and the nucleic acid ligand is directly determined can be performed, or competition or

displacement assays in which the ability of the agent to displace the ligand from its target can

be performed (for example, see Green, Bell and Janjic, Biotechnigues 30(5), 2001, p 1094

and U.S. Pat. No. 6,306,598}, Once a candidate modulating agent is identified, its ability 1o

medulate the activity of a nucleic acid ligand for its target can be confirmed in a bicassay.

Alternatively, if an agent is identified that can modulate the interaction of a ligand with #ts

o
36



101591 In anot her enbodi nent, mass spectronetry can be used for the
identification of a nodulator that binds to a nucleic acid ligand, the
site(s) oWoint2arsasstii on bet ween t he nodul at or and t he nuek®ius2@aiosedk: gand,
and the relative binding affinity of agents for the ligand (see for exanple
U.S, F’éh,uNQm @uﬁﬁ%‘%ﬁ@q ax@Hgnxe@qg%'eﬁﬂeiﬁgl tgé a%ttﬁl ﬁé;m»?i al;rg mt{i’%ﬁed for
screeni ng chem cal "m xt'ures or raries

| i brar hg@x,d dndrcan nethwirdtal a{Gonpoilmadbintdatiohi nd to a sel ect ed target | i gand

that c ﬁ gf useoggn s .nmodul ators of the |i and Furthernopre, nmass spectral
techn.§ gt F GREaNEIE dRasE APSHIP TR 62 By e LR édsatideriéen 9igand

si mul t 3REOMEN YhRUBIIBN 4 nGelBic 48R NAL %Eé(@lm‘ 1"1?911’@.%3 9@»&7?%9%@%1 tor

Mor eover, mass spectral t echni ues can be ‘used dpentl I nteraction

bet \/vee%%k‘-hihplﬂuﬂak iy lafandoangalod m?aispémcbsg df@slpe@ﬁ asl:dvys fbsti'wl ligunapdceded es and
a nmole it eon tar 601 | n . anot her

enmbodi g&uﬁ{ U}g \?l gg\ggo(r%n{ Rl Q“‘@ gp‘t“ﬁﬁ ngélégu%ﬁrb“ The® &FFddt i veness of a

modul atc@émhrﬂr d’l‘!édinfa)?hﬂgiuhh%r 18%&@1%@%!\%1*1&%%@@&{@uﬂlﬂ%lzﬁvle@ @etfidihgand and a
target which are specific for the di sorder being treated can be used for

the i diéﬁ?tlﬁ’ﬁﬁiﬂéafhdbhﬂ‘éﬁﬂ A Sotpdied wrest hgmﬁ thii eiderisedinmsohedidatarsiad thd gand.
There 1a | ert hat are well
known ﬁlﬁgmc?r% lj}gg {%%x ?Z‘?”o}?é i Cﬁ%q?éﬁfﬁ ﬁgs&gréy%mé’irtéﬁ & VT GEESEn the
pat ent scidiiped qnmatnkms sappi,aicata on d:dﬁﬁimd&ﬁﬂrﬂbl&&s oetéabfrMcheiresael d

| i gands f or 5{) %I c applications. 101611 In one enbodj nent, the nodul ator
has t h&*&pFFT: %? G EGUBSF AR AR (P HPHEY fgeac it Par e Paralitg ahenoiasuigel ut i on

at  MDAieaE-0res SQNERNLHALT BR%kAfks heSS nldnanit en (At), one
(1,0) q‘ni!jcr or%; ar (u pr ef é:r aegl y | éss than 0 Cl%g@mpgmmldh?r%jr%g! %Enedf erably

| ess t ¥anlloingmother tfmgyd!?f‘subslt winbioaki yitroiegsaye drat a‘t(ﬂna{ia tte dffeastenassal aper cent
reduct j tar ialo tivity is observ modul atioon in the
pr esenég&é%{{gf He m? Sl get %“ ﬁa“%fm%éﬁ WFS?IG@F%&W “‘\Céar F@F‘g %ﬁgdf‘f%"iﬁ%}?‘é}i} Aas an
1050 vakiie, @b mszsmgbémga@@téd @ﬂﬂbé\mwt@:{t@t%ie%@ﬁ@ﬁ%wr'd?a%@ﬁﬂai@%&@ l'i gand
to be suitable for use as a therapeutic, the ligand is preferably

i nexpelgfvie aBclyntmelesd. Warert @ﬁiﬁifsfém&hﬂ‘aash%tfm bintbestlbtopeities iavo.

W d-t DINA 0 ypica t.stable in vivo
becaus%pgfﬁt |"?r&gﬁscep‘?b%lgl Fﬂt{ ﬁJng il g&?}aéj1 ﬁi(‘)in Y ‘“‘rﬁ&’y ?‘é‘gsde@ tﬁ(ﬁ%‘i‘? ance to
nucl eased daegnmtqﬂlmtmmamt MIQTWHEM riuﬂil’lic,eﬁﬁ@ﬂﬁebws tthespeficonpeEatiban of

nodi f yj gr oups t i on 01631 2' 4l uoro or amno groups may be

i ncor pglg ?gft lgd hew "8115515(9%%‘? ‘é}b ylgler B%’i[h§ apigricabeRntal yanes raveiseen
subsequenti%dSeLaciSdat hu e, REESENLIHL SELOSHECen? 10 hiLHt%r&RX}[a'r éﬂtg{') nes were

used in anin vitro transcription reaction to generate an In
ol i goriwel{&t indeopobir (fid, Hrelgambidiesethes Dilanvi( &&Hn&qumﬂ»eabh) less tAB 0.01

2012/0 5 JS2011/ 05642 41A init i dentifi CtIO of the
Ilgan&sg ol ‘g/ﬁkj % 3']I%mcsi qf“ti%?%ﬁ%ﬁéﬁ“i)?g {L"émbm“'%}b%‘f)ﬁﬁl K‘éﬁseéécg que_nce
conpl %ﬁﬁﬂ"&‘al’slqﬁwyém ed benloligRangs i-ARe pFRgiali WS LRN BE A, r&:&@t 9% i€ngi neer ed
to inprove their desired structure, function and/or stability by a variety

of medf$TedkeREcingsrade e are not linmited to, substituti ng particul ar
sugar ¢ %gﬁgngﬁ%ggt%gm{uﬂgdﬁ}?gpoy tion and size of particular regions

and/ or &tructur and, and designing |ligands that can be nore

ef f ectjii e} yin petu tfcatzeio:gaby t@bmdwb&tief use] BLGDErafheicdesiigin@RGeRiabN zat i on of
a nucl.eic acid Ilq i nvol ves an apprecjation for the secondary structure
of t hé"J5PGIAGICAYTREP TS, SelCeusedr atPenaH Heietissn Pie-vee &\d‘éﬁw structure

and t riﬁ\imgbﬁp@&tﬁ@@&% Q/ pm A K60 @1\4 %R&%&ﬁ%b TRLRads sc?:}%tlg? f(ﬁ Idgg nucleic

acids, the design of theligands to t protein
consi eﬁegfatiwm tof nutchasdsnasistante whamgﬁ& dpradaeoh cgabdgent it h\.e; desi ignthof
potenti al nodul s nodified by truncation, for exanple,

tors,..If ali
the cOr7Tes Lﬁ%tﬁodﬁ %flﬂﬁ&ﬁﬁ‘%@r&Fp%%&ﬁ?ﬁ 8" Wasi gned to control the truncated

|'i gangB163] 2 -fluore or amino groups may be incorporated into oligonucleotide pools from which
ligands have been subsequently selected. In the present disclosure, 2”-fluoropyrimidines
were used in an in vitro transcription reaction to generate an initial oligonuclectide pool for

higand selection {see Example 1).



101661 The secondary structure of ligands identified through the SELEX
process can be predicted by various nethods known to persons havi ng

ordi nary wRi2bi2ismsihe art. For exanpl e, each sequence meg¢ThBs2@nabészed usi ng
a software program such as Mold (nfold,bioinfo.rpi.edu; see al so Zuker,
2003, l.ej ch ds. Res. 31:3406-341 . R \V/o] I

ool DYEHGh oo TR uaia it 1y AR aRE I R R Pt S e
vari ougespelecied: 2eaURRCeS pRARnbeiIYS ed (fand dr@ﬁnf&dlﬁatﬁﬁ(’tidﬁ ne @ﬁ)dlﬁa&ﬁd upon
conserved consensus secondary structur al elenents to arrive at a predi ct ed
secondEgyiceBAse ﬁ‘éif@%ﬂl‘?éf&eﬁ?%d fipre e fendion e s b 01BY } VELECE MiERY e

i gan f G YARYETS =Overall, i gand

| engt ﬂ%acgé\l/\% ,%ﬁ%ﬂéﬂﬁi%’t d & u‘%@;ﬁ{lﬁﬁ{f é%ggﬁgr %Q{ %ltagusggu% g! ¢ or exanpl e,
i gaI’ldu’&rﬁm@ﬁ;@hlaﬁ@Slzﬁaypd&ﬁa@eﬂ&@zaﬁwdni nr Mmhmampm tigow, ofd dbenblg and/ or 3’
end of a ligand is deleted fromthe |igand selected in the SELEX process.
To det! Wh’ga‘t‘fﬁ? B s S Y ek ‘3"‘%‘“ WhdHasEe tol erated by a |igand, one

met hod é?‘i‘?ﬁdi }Gﬁ&s&@ aTn@ sB@%E;a%BQ%@E ﬂéﬂmglakgiqg%u@li eQlide a(}% pBrecidtibNr the
ol i gonucl eoti d | enentary t ' term nal re ion of the Iigand,
t hen mnqaaiaev :brmdmgi‘ tbxfz lighed hi gelhds Wierhaanghwi tdhoetn tﬁ@hecwnﬁ@alﬁ@dcture

ol i gonu potl ni. ficant .binding dif.ference S obse A d between
Che T TSR et g0 B 1 RS e e i aS B G SRR i e, "Thi s
suggesdsighRathd higmanneatk ed fror bramnohat Relukié g@&d&a:&@uﬁ@%&gﬁhﬁsﬁ or bi ndi ng
of the ligand to the target protein. TZhIS met hod can be perforned using

ol i gorakenewtt desiaant on tindrstn aleoicatipousdyidagt H5a bgardie nedifgtd B ends of
the |i et 1.0 de Iy
functlt%%%% %E?é%n %“Ig?l ?}“éé)iﬁ@%}né}nﬁét ﬁgﬂggntﬁ%uw s m¥ eg’\ﬂi‘qgrr?E %anl udes
decr easimgictiigasl.ze of the ligand. In another enbodl rrent the size of the
nmodul ator | changed in rel atjon to the vze t in yet another
enbodi Ak, Wh@*iﬁ%ﬂsi FUCHES © élﬁ%&@é&f@@&ﬁ? B ht’ Egﬁkf&d}f"“ﬁﬁaﬁ? e, or less
than t#}g&@u HY3BLBE mOhod S8R Bt MAs BMARE BRHOLy BANGNA RESorONBNRY , the
joint ‘eftect of these changes nust neet the chal?enge of creating a ilgand
t hat providesna@degubt elaémd\umtny appattwiag: wagnahy%mbus pHbldzed by the nodul ator.

10169 targetin | a i v n.al so be nodified
so ae pEoKHERERE LRy For eLTRkaeR AP ROV ES ARG SATS BB D oot 0
associghinefs Wi kh, amool |I\Qﬂn}$§3die§§8| | WUB%&E}&}@W t@bpRath@l gugan conprise

1 nt to 20 nt, preferably nt to 10 nt, 1 nt to5nt or 3 nt to 5 nt,
vvl"lerelc“ﬁldbﬁé of el wwionigee %Ettué‘afsihﬁffﬁ@mnm %muwiﬁw reit e sepichcavapseielrAl C 0, T,
or U It £ : G [o dified

nucl eo | es as%g YL’YN y%ggéasr%%g%{éﬂgeitﬁ %:gf@ \% %?%ﬁg él‘gl“l%gnd‘[r? gands can be

testect,mn,nmmﬂhmg;raﬂd (Hiiwagsayad(e.g., as descr| bed below) to verify that
addltl on of the single-stranded tai] does not di sr the active structure
of t hd?i$GdndEtA wEfsieliedrs gt fgonid lsstin qash t%ﬁiféﬁ%\ia@'méovw £

of i QOQH%GEQE L dRs) afnaho ol Ot SRNoSXaMRlEe: lrard@hol. Q@aﬁﬁ RAhSoni th the
tail ence can cf"e5|gne and tested for their ablli to associate

Wi t h trhey bagdreditdd garidclah pneionad thwel | andsr Bhewd oi&bhd’m@ys ﬁdeaadcﬁm@aﬁf@ the rate
of dissociation, o I _asspci nd with, its
Car getviton sthfe! et Shbred Bettedou-Bomir ore B B ety it er i fy t hat
the efibRehsd & £1iduR bAe N XisELEBE 10 MeANGnBRtan REBoSREGILE ¢ &fd BEIAS.

[0171] CLEGC 2 Ilgands may al so be designed to have a suicide p03| tion,

whi ch kébp@\?@é,cqmipéc@ﬁiﬁéﬁﬁﬁﬂé raglilcat sambye! paiiered thobast 818 coypor bi ndi ng
g:r;ﬂ hbyl zga;?vv%‘ glgilég&%ﬁ)fﬂﬁ‘l g?}ilﬁ jl(QZIORQ‘E&HLQnfhbﬁﬁgg?ﬁkgﬂtgﬂtfmenzyr‘res
nat ur &i;ffyweﬂsfaeﬁ@htcridfﬁ sdrecdy wodigasliohh asd Beddndkvithbvehe endanudc| eases. Thi s
provi des a neans for effective and substantially imrediate elimnation of
the actiggaugly %ﬁdihfwﬁm%r%ﬂ (G ot leamern ! i lies A CIBREAPIET2] one

pr obl r eutyl C, U Iy I is that

ol i go%{)ﬁ}ﬁg% IE%S} ?%j %Oqgl r %tﬁ% :{tehlét g?ﬁ %?rﬁ Qnagélgegrﬁg ég]?n body fluids by
intr acé:lgbwkcaa'maind‘fvex:ﬁw@waﬂ Iwkamwriww&issofsbmﬁ (a 3’ endoniubt 8asekteand

exonuc) eases ?r e .the entire, eff c}: %] TR M ﬁi qutal n chem cal

nodi f i“CHECOis’ cSlf’ hBOWITETET WUER P Y ARt e gﬁ(“ ('NEr a8 the in vivo stability
of the nucleic aC|d ligand or to enhance or to nediate the delivery of the
nucleic acid ligand. Additionally, certain chem cal nodifications can
increase the affinity of the nucleic acid ligand for its target, by
stabilizing or pronoting the formati 6R of required structural



el ements within the nucleic acid |ligand or providing additional nolecul ar
interactions with the target nolecule. 101731 Modifications of the tigands
can incl wae20tis1zme not |imted to, those which provi decthspeiambedgr oups
that incorporate additional charge, polarizability, hydrophobicity,
hydrog 0 - i 0 ng .f. Gy y,to the
nucl e| %%. [gldﬁmgk“ g&égﬁég&t&%ﬁ ﬁrg%tgr?d&gs“% Q TLQO k/bg?%‘qiﬂéa %on may be
at t hearpase embbéihient, sugdre ghetydulior ph@s;p@aiae; ibadlkbange sf-oni @éxdiphe, to

i nprove properties such as stability of the nnlegule and afflnlty for the
i nt end@d <t ARG CTBGERNFTEH PN ESCIBIEE 2icef e [ Rt haP SO H AN O defs i

2" - pOSiytl-0n,SM0a; | 5@3}&5 GAL QR o?m%?&rﬁ&&n 1RV, Gl %n@@ﬁt& GRdsONs,

8- p05|t|on purine nodifications, i cations at ‘'exocyclic am nes,

subst i tatgonnef mbet hic ebalicticnet! msaﬁius;ia B zrnidohat gf o Bddyradrapraor adivitiy @dt)&sur aci |,

backbone., nodi f hor ot hi oate or al kyl phosphate nodifications,
met hy| 4t bﬁ?j“%ﬁﬂ%%%imﬁﬁgggﬁg i ring combinations such as the isobases

i socygg@@memn%u%mdamoa% Jn@em b Ki@andbgi fdccint 1,0Mm$ic8 R adloSAcitie| ude
' 5 nodi fications such as capping. (0174] The SELEX nethod enconpasses
t he i devitgipistatdegnaibt? hi @hifatfvﬁﬁzrwwormt@laémma@ﬁdvﬂh @aﬁd@n@@mtaﬁmu ng
modi fi e egt. onterrln yed ¢ teris n the ligand,
such a mgdu \lili%i ‘udlsa.%ﬁ taﬁs G Gomprse E%EQ 2 I 1 ié‘vvera‘%ém i Vté}rly (E”hairﬁaf:qt er{ %t ¥ es.

Exarrpl ;asmof mswﬁén ode fmﬁa@ﬁ@nﬁ ahgﬂﬂkiﬁldﬁmﬁhﬂﬂt cal s uhstbetutd anst,ak Lt hie ribose

and/ or, phosphat e and/or base positions. SELEX-identified nucleic acid

| i gands 'ESHY ANMTHEOTHE PrcEdaiiuaresclwed nndd ey icobees asiices Hed parert No.

5, 660,@(@? i that, describes oligonucl eotides containing nucl eotide derivatives

chem cally modi fied at the 5- and 2' -positions of pyrimdines. U S. Patent

No. 5,{B80}}7B¢lcdégendstres bs pesidf inbimingd @iddbiackd sl gandscwahtdbdbwgtoone or

nor e nucletldsm)dl fluoro (24 and/ or

0 G- et SEEGRRS o O] PGl SR K eSSBS B H o

sel eCthQm@' A%QHH@;#&QIG'O&J@@A@MM (0t bermsiel eet-gd 10k bggﬂm@k@%@d%: and

non-ol i gonucl eotide functional units as described Tn S. Patent Nos,

5, 637,148D, ‘aneg@nB83, 867 .5 WsSpaiPaydhtheNpl! s61u687, ms@adiesgnﬁrcbeeﬂgl thiterhfoy

speC| ucl ei .G, aci nd tal ) one nor e eoti des, nodified
é}aurgbﬂ aﬁqm% wug?‘h t?nic a(méi m%) a5 whg?s %jmé abglil)héq[lﬁ xlm,a i& OMe). The

SELEX ARty @@kcwﬁﬁdﬁﬁ zsmﬁ@emaat&aﬁs@r@@mambﬁ @i gelieehed imupt ek &t agl! @tubd gands

wth |i poph| | ic or Non-Inmunogenic, H gh Ml ecul ar Wi ght conpounds in a

di agnostHBPIeH SeheRrEpEtIPE cebRprawiasd gosey v tiere (ot srpdreiordunix

6,011, | eic acid ligands are derived by the SELEX

met hocfggg?%l([l%é%f }é%ﬁ%rﬁgﬂgafﬁld%e pre- or post-SELEX nodifications.

Pr e- SEEEX jnoidik 4?da;ammsmpaho3bﬁdkdgzhddg,amxd& wstibidbpbhitispechith Ejiatws foore 1ts

target nd inproved in vivo tablllt Pot SELEX no flcatl de to

- hy&fgﬁ Y€ EEVaER it %%Oiéﬁfaﬁn 5 0% &1&“"19 h SOT %1 vo
St abi |gtyae Wt%@@%ﬁ&%@@l@ﬁ CI(:’M@!%Q %M p§§4%gﬁl%$ h}gﬂﬁiiﬁg %{ 'ﬁ‘ﬁbé’ ofdfecting the

blndlng capacity of the nucleic acid |igands.” I'n one ‘enbodi nent, the

m)dl f i &at‘qi bnsl“@mlqshi@turai@amdsmmm hdé! (@szuuB as bhwdror @derph@spm%e‘stﬁns | i nkage
at of the nolecule .and.2 fluor. (21 X 2),

> deoxy Vi e 0 Mmoo B T T EpasPr B BH VST e

nucl eQ‘Ed;ﬂ@ﬁwiéi&{kﬂ?l The |igands described herein were initiall y gener at ed

VI a SELEX using libraries of transcripts in which the C and U residues were
- f | foranisgeilifisegnand the A and U residues were 2 -0[1. [01781 In

certal »ezg‘q B i d include

nodi fi ed %ng S a% mw&tg%ﬁ glgt%g{g tlﬁbcgﬁlggﬁé ¢ 3?%@nt s, the

nodi f |0¢1@bﬁ1&ﬁrs}tudacivuﬁer sh@phbgﬁ;mm@fomma‘w deatddons L&u»ciﬁmias b ietabilhd aking

rmdi ficati I n one enbodi ne é 2' -stabilizing m)dl {I cations can include
P | ORI FREAPOHE BrenERB G et a1 Sgruclae T oo RE TS rEBdirent , t he

deSI g@nd%ki”@’%ﬁaﬁ%ﬁ%ﬂ b di fGtidng SMEE AXNtic %91@“@@5{& Ohn LRk @and,iob the

nodul at or, or . I'n anot her enbodi nent, the dé5|gn i ncl udes decreasing

the 2' szdfci um bﬂ@cmtv@macm ligdnd dritgemidnor mtther qode Hetdsiy enyrof bt hucldipaadot her

Flngogln cifii ’Xﬁmgoncg&, Q&I’ng] l‘tcl?lr%gétr%& 1[1@&6{ 10ns 9&% 1?1?}”&%5{01})%&1%{} (ﬁ?h:} 1%%019 f the

acid hgvam for its target, by stabilizing or promoting the formation of reguired structural

Lad
&



[0180] In pharmaceutical conpositions the |igands can be provided in forns,
such as salt forns that inprove solubility or bioavailability. Suitable
sal t s i ncwodelzoses7gani ¢ cati ons such as sodi um and pot apsirarseo11/oScud! Any
of the oligonucleotides of the di scl osure can be synthesi zed by standard

e T S T A T e

Blosysﬁga@gﬁgi@iﬁﬁi ngands and nodul ators are descri bed hereln u5|ng

abbreV|at|ons readi |y understood by a skilled artl an and no fol | ows:
nr A 1818 0dadikcdona gEHsd grads eariinglade, byt maéa&ymﬁé 0. Hrosg e H%‘rf Si ne;

(..?xﬁ!%!;d?g,%{vg%gt é}g&?fgo%i@ (gaﬁ%(t}@?(}'im ¢, 9@%)‘%@{% H?dmpi&%m!ysb%ltogﬁ 0 or

guanosi ne, yguanosi ne; -0-nmethyl G
or 22-bonéimhpedyu@wde’mkygmamml aﬂei; fu“ittmh@n‘s/ i.z thcf muﬁmg a@d(mmd bases of to the
2'-flyoro xyc

ot hos 31 S oy ey o A Tony T ) & 2 BT TR B0 GBPBOPI G ne; i s

2' - O-yxetibwk ileJrQ{m%) r{@%ﬂg?@(wm&b N&;sudgh stisllityloF thwereted 234 BrrhityCoupl i ng
to a Carrier 10183 he |1 gands as descri bed hérein can also i ncl ude

modi fifeathi @rﬁsn&ddaﬁrgpirrp‘ﬁ@héﬁfbiiwiam abivdi it erc mr Abiilciitly, 2 «seéﬁow&dfu cations
can | qd{%’g‘eﬁﬁ\%g’d}r ibshtunpwnm%hmdnod mab{{gox QSC S?wym% q%édih?a(% but Is_not

limitég’? 1'cor reat CLEC- 2
Medi atigsliiBisRnder &ok O 84fmhek:, otetambadi ﬂHhiGmmm@VmﬁeﬁﬁiuhSn af fretdrodof Br
treating a CLEC—2 nedi at.ed di sorder conprisin ni steri to a host in
need tipéruwril arhmgpeedilieaiony esROrF AR GHtY 8 08&)??(%‘1@‘&1{;‘3 TR

phar macenticald ¥ a6 %Q@ Jﬂ%n %ﬁﬂsﬁﬂﬁ mﬁ% gﬁ%&fﬂa%qa&gﬁs@ﬁ@ and 01851 CLEG- 2
i P

was first’ identi iator o at el et aggregation (for a review,
see Suzukinidikenod afn;eiﬁ kealfvm@mﬂi;orﬂ .mﬁrh]hs@ ! dreirost ashedifig(Bh) sud-855) .
Subsequently, CLEC-2 was shown to be involved in thronbus formation and
st abi I*E&t'Fon. Accordingly, CLEC-2 ligands which are able to inhibit the

functi @@"zﬁrn@@;}* V3t Vo o@fo ddnBSmBacannbeis adufprother apeut ingelenteiavent i on of
a varlety of pl atelet medi at ed di sorders, In one enbodi nent, the CLEC 2

nmedi atledndi sotdeny omiﬁm%es atvescularngispoded charrtaiseher heissdinent , t he
vascul ar, di sorder S| ] 90 tin oronary
synar ot PR B s R R P Pai RS Fhor SheBEH Be671)
VaSCU'rﬁédtchﬁﬁaS el ARG hEMARSheRtutisEhein Sbakbadk: phﬁ@ﬁ&i@ anpos bztslcons

descri bed herein are al so useful for treatnent of a cerebrovascul ar

di sor desitionhch il Agdeniticdsrcliemoielizands uefr%}ﬁwéﬁ@diﬁé% REFF 958 PiRCk,

Isc herd&&fr}%& (Y 5601 ‘%9:?% %@9}9@,%3 that describes oligonucleotides containing nucleotide
derivatives chemically modified at the 5- and 2'-positions of pyrimidines. U.S. Patent No.
5,580,737 describes specific nucleic acid ligands containing one or more nuclectides
modified with 2'-amino (2-NH2), 2-fluoro (2'-F), and/or 2'-O-methyl (2'-OMe).
[6175] The SELEX method encompasses combining selected oligonucleotides with other
selected oligonucleotides and non-oligonuclestide functional units as described in U.S. Patent
Nos. 5,637.459 and 5,683,867, U.S. Patent No. 5,637,459 describes highly specific nucleic
acid ligands containing one or more nucleotides modified with 2-amino (2'-NH 2}, 2'-fluore
(2°-F), and/or 2-O-methy} (2-OMe). The SELEX method further encompasses combining
selected nucleic acid ligands with lipophilic or Non-Immunogenic, High Molecular Weight
compounds in a diagnostic or therapeutic complex as described in U.S. Patent No. 6,011,020,
{6176} Where the nucleic acid ligands are derived by the SELEX method, the modifications
can be pre- or post-SELEX modifications. Pre-SELEX modifications can yield ligands with
both specificity for its target and improved in vivo stability. Post-SELEX modifications

made to 2-hydroxyl (27-OH) nucleic acid ligands can result in improved in vive stability
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[0186] In one enbodinent, the CLEC-2 nedi ated disorder is a

di abetes-rel ated disorder. In one enbodi nent, the diabetes-rel ated di sorder
i s sel ectwd 2br2omii7he group consisting of diabetic retinepatusg)iids@betic
vascul opat hy, atherosclerosis, ischc.lnic stroke peri pheral vascul ar

di seasg, | iy Loff€ I 01871 I n one

enbodi %ét%?%ﬁdﬁ%g%ﬁ-dzmﬁg I at@{l%l Xgir]%e\rg iFgo m { aLL{ ip}é‘t ]Iﬁ Ojie nmedi at ed

i nfl anmboﬁtyhdi e;‘mrdeqhmdﬁmramm}mdr&aeﬁhmm 3' Imemm I&t(ﬁbﬁj&mdliﬁkﬁgb at

|nfla or or der elect,e rou S|st|ng of arthrltls
rheurrat}(‘f‘r %Ci ftfi?f [gev ‘%36?? at ‘i?i%fmﬁﬁl‘t NG § ac%ﬂ}ez dF Py 19 2 Chf | anmmat or y
bowed gic8a8E.0ABKYLOTH G SRR L1 S 1and seligEoder ma, [0188] in one
enbodi ment, the CLEC 2 nedi ated di sorder Is a cancer. It has |ong been
suggest®d7 ke lipta drerdedpercimvokvsdalingoandet v sﬂétgéwassxsg Bhadtios of
progre t 02 ancet C ). Pl at el et
aggr eggq%gggngérl\!? %ﬁﬁ E’hgkt %}F‘it%)r 1"c:f’ge iy l@f%&%r’ Oi U g5ju6% and
NI ( celsks: I'rskihe Dbl ood t hereby facili tatl ng formatl on of tum)r cell nests.
Mor eovg}é gk nce the discovery of podopl anin as an_endogenous CLEC-2 |igand,
exper i Henthal? Fare Havesgdst aer ’t‘ihétv‘dé:m?@ﬂ%/tpﬁh@b?@?ﬁ zminﬁyrmé fwdvi abl e
tar get o f.ar ARLdy wiRE c aR [eTe] ani.n_.bl ocking
ant i boay SSI gnl(frljcanié?ﬁs\)t &fq%% %l#g I g{uﬁ%% ﬁg g pt{ %‘%U S ‘I‘(R\ %‘% Odﬁﬁz es
consi sw‘ﬁgm@iﬁ@mwﬁm ac&Hitshibxipg assinfurgupmddploaalcmbblﬁate@t eZt“ Sﬁi‘bi .1‘1%008, Cancer
Sei , ) . %ﬂ%é h& CLEC_ié ands descri pbed herein, which are
shown %8 ﬁ { lt‘“dl T oL BEC ‘“éfi A" B §YEGaTRon, have therapeutic use
i n t hejgirepeRtenaiddihafi Bl ko, ok ﬁd@{f@éuéﬁﬁir@%@’s'iﬁ drody QNG &R ment
the cancer is selected fromthe group consistuw of ung cancer, breast
cancer Wﬁﬁ@ﬁﬁ‘ﬂév@éﬁ@ér@i boestinhcubther mbm@mn‘fpém@iﬁegm e mmldemasb’@aha
cancers ver, can nder sto d that CLEC- 2
| i gands {g&e)(ggr; ?@ eﬁr?cgg‘"ﬁdnd W s megg?tﬁf 9Re \rﬁet{T eggt‘lf“ﬁ% %Wﬁ?‘ﬁ 't § ‘ﬁék 348y cancer
whi ch zh’ta}szdmszha&txas«t ged’ ap- iﬂ@h}@@ﬂﬁi&:ﬁiﬂﬂ@ﬁt Byarkihe zmabdizﬁgma&ﬁ ibsgn to be likely
to rreta%%(%s 0190 In one enbodi ment, the CLEC-2 ligand inhibits
initi 3&%%‘1‘%?%%3 SeNPoatPEhe |igands ket b%mmcdemt@mtmh@t&@ 2 I i ga nd
i nhi bi g,s,ph a . a,ln elet pro-inflammtory
fesponse. %} ggii%gQ % Mggyn§%1§£Q1 %&ﬁtﬁé@{ b 5 I’l\hl%)l ‘%%“‘“ Ry %“['{“1
adhesmsrwdﬂum ottherasembodi nents, the CLEC 2 I i gand inhibits pI atel et
aggrg&g# X etiqfuthr enE glment the CLEC-2 ligand inhibits
thro }ge?\’e“r %Tt BHIEOTE ‘9??"‘%‘?’? e PEPHITR AHLET HEwiesizad ﬁé?iﬁﬁ@ﬂéﬁmﬁfﬁ@etl ng or
pr eventnong if et icQN b0Tus@oNASEMb Ak 8 YA syi EHLAL R gicor
t hr oi nboenbol |Lt| C Cgﬁvegr)ltml g provid eél i ncl ﬁ%.‘ﬁ%‘@% 1Fq\!lxlst eﬁ“ngme?(gg%
nucl eiadgiepingfndxawplie Bersidrel MmreiiBitysanhost i n need ther eof . [0192]

in on t EC 2 uclel acid.ligand is provided for extended
per i ogﬁﬁﬁqq%’g@ﬂ aped %{] dlugi'ﬁ?rﬁ %C[‘I?thﬁmﬁg” REAIEJF4 BrWeyishl y be
used iby eviEigentynsintiwatdiongol: Jw:r exanpher: horbh@rkRental 8adS.defxy A

henor r hz%g including intracranial or gastrointestinal henorrhage. In

anot hé¥ “eRBoaieRBIe et HBAMbTLt st & erdirmiseer-éddwhe ndees: GEHcy “éiﬁber yis
requi red, L ohopatk.ient; Q.Nav, c 22 huecl el ey acid |

treat rrentéi I'n ano?ﬂei?&\gﬂngo rf(%ﬁ%% 8%3‘3%0% g brmgiils S?@I‘rg gf élfe‘g”to control

t he comsemtyrFtcovygofindshe; G’(,E(is 2-fiwed € @ Adhdrd- Egﬁﬂﬂwﬁﬂd‘nl hereby 1.ie

durati oQ%gQg i nt nS| gy of treatnent. in another enbodi nent, the CLEC 2

nucl ei"® % ﬁﬁy“r‘s" BPOGY ddaTast alspl -Aeret canedtrsr vedineir iy i 2-

car di mecm@w& DYRARSREREREULE- 'umb%ﬂ%@&& pbodi ment, the CL EC-2
nucleic acid ligand is ‘adm nistered to provi de a period of transition off

of or (owpliogde alCamter- pl at el et rredl cations, and the nodulator is used to

rever cid nd on erapeutic levels of the oral
anti-Zf%%é%hckgam%ﬁwﬁ? §§§§BW E%@ MT@&@%?“W‘&“’ Wﬁdh?‘ﬁ?nﬁ§scribed herei n
may béidsseithbiiny cophbmal. | SRiwhsdlianhnbekn HRKBRYR 1A LRAS ol Qe Lohedi ment,
the host is preParlnq to undergo or undergoing a surglcal i ntervention, or
has unNthégme sivslgr it carotimeiediestiveiprbHitorputwpbhechostivat ri sk of an

occl usive thronbotic event. In other enbodinents, the host has received a
vessel graft to enable henodialysis, which is at risk of occluding due to
interactions between the vessel and platelets. [01951 in one enbodi nent the
therapy includes treating a host with a therapeutically effective anmount of

an anti-cancer or an anti-thronbotic agent.
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10196.1 I n one enbodi nent, the therapy includes treating a host with a
therapeutically effective ambunt of an anti-H V agent selected fromthe
group comnspaimgisri H V antiviral agents, inmunonodul at @cs/USand/ 056422
anti-infective agents. Adm nistration and Pharnmaceutical Conposition

10197 ci.d ds or CLEC-2 |ligand nodul ators taught
her ei ENEQW% QES?WQ? ﬁﬁ?m{” ar‘%g(g&e%tl cal conpositions that can include,
but arei®gtinloit@odit@at, @h&h&ﬁm@%ﬁ&@&kﬁk yreaogepCable sadinicdrdiscdddruent or

exci pient. The precise nature of the corrpgﬁ_ ition will depend, at.least in
part, ORTKBFLENECHRs {hehest Jairgd Abdardd Hodorarayy “ﬁi‘rfé‘l‘ttdf“rﬁ’b‘“‘aﬁf“

st abi I . - N { e nhstiation. Conpositions
cont ai rﬁzlhgg EggérMég agt gﬁpé%%({%ggbl gié:{%yb ?te adm riﬁ stnr ation to a host who
has bqemsglﬁne}ﬁa’ CsEGs 2identdledi oo aamdalatbr «géaﬂahiemagrtwomﬁmlaat\n@w of the

act of .the | | 2R t nt et act f the
adn‘: X:%{XEE‘ ed? @L@Eeélg‘g%ﬁgbl Jei g!'éfglu%dqq‘ g’r? gﬁﬂiﬁg] dig‘glﬁcﬁﬁ I%hiﬁr‘gpar ation
of phax%%@%&&@ém%wb% %%BQQ%%&U&%MO&{&F&ﬂ@pVMuorQﬁaJ%an (.9 those of

skill inthe art in Iight of the present disclosure. Typically, such
corrposilgan@ﬁn“sE’n@‘aﬁrdfékpm;)}aﬂ‘iédhfa@mlvmﬂewtabrvéS of éH ‘het casbd ¥5gaite sol utions or

o or T satrone g Tt st SR RO B B aR SRR I on: Tas”
time releesemeapsissdeasohpaids ds ai@aﬁar@iﬁ@kaaadm ﬁltcﬁiﬁeﬁ a’miﬁﬁmﬁﬁaﬁ tixirs,
Syrups, supp05|tor| es, gels, or in any other. formused in the art,

i ncl udiang: @;ﬁbb&@%pwiw%ﬁﬁ%m hoEicen §ONERINgad 2 ip RACEAY SYAHE™  he | i ke. The

use ofy starile soth agﬁltcfﬁ ﬁ}olhgzgsﬁwijﬂ&nx %weﬁi%l 5&%%@@@@9@0%? BRSase bﬁldstyg{ngﬁlﬁ{‘s
physi ci ans or’ heal care Wworker treat ‘a particular area in

oper atibaigdd mejc,el r}’ay s,ahzamthxmspmcmb@ﬂInarchryamsz&hujssiu(:bmsﬁmurmnﬁa can aI so be
f or mul at?d for dvery L@ QHC ev1 €g mcroparticle or spo n{g 3
Corrpoé“‘l‘"ﬁ‘b{h‘“s“@aﬁ okt b PRETER B Edrear gelrted  suéh as

st ei NSyrokOlankQeabigdel 1 very. 101991 Pharnmaceutical Iy useful conpositions
conprising a CLEC-2 nucleic acid ligand or CLEG-2 |igand nodul at or can be
f or mul {8l %4 latonk eadtdinreopabae (*bi;zizt-h@k i der of 2 diaptigy-racled diserieryin

t abl h | at
can bOTRGTHG T Rdht MPOR: e, ap e 6 E e sl P TP B orh
edi ti QfiaHehic @@E%%ﬁ;&& Mt amseudo PAH K hiSros 2000, BrdrAnSebiebedbheral

Phar maceut i cal sage Forms and Drug Delivery Systems, 6th Ed. (Media, Pa.
Wi MQE@WW%P%W“@%@} in iffwzie@ih@é}i%faﬁﬂédfbﬁar nmaceuti cal exci pients

I nc| uﬂﬁi@‘t abi E%’Eﬁ%ﬁﬂn&% I QxE P?’E‘t“sma SRl @l & éfc@g{ggis N9 208 Sl fers,

and p ustin s, ITnéludin ut not t o phosphat e- uffered
sal i nenﬁﬁumtaaiﬁ'l éhaﬁlﬂl t]nmmhmeﬂaxhdenphys%qi mgiecaicldyatdﬁ mﬁamp&lmﬁplaesobm l ers

t romet ham ne hy rochloride), additjons of chelants (such >
EDTA. DT MM G ey GHTsa) St CHEP AT e b B8 (4 T oxanpl e
cal ci um, QTE"}na%&!%BTPé@w@H%%l an®b }os&gtbh&ﬁﬁfl 1|t1¥,ai}@qg'e¥dd‘3n§a of cal cium or

sodium salt’s (for exanple, sodium chlori de, "cal ci um chl ori de, cal cium
ascor &t 28} Ioa:»tnchmﬂw@ikmemm €eLot Jcalkéxattﬁldl.\m@aatiea w@harirwh@@@m, beagn
conpositio use L or. yophi | i zed.
102011”‘%@“f%‘rtﬁ%%a?3?§%a£%%E%PP&% It §PHEEC fé‘bf%%ﬁiq ‘1%0%688%‘“‘ ' @“?S?a%ﬁ %5

ef f ectiigeratiionissdrsat IO Piasdieth e AIBRS kit ARG inM ihinoe eAlsahay goref fhest i ve
anmount of the nucleic acid Ii and or nodul ator. Such conpositions can

cont aiftrradhtax stagse sndNKnpils ip Haﬁﬂ@% thesryouRd AR ECRBIEB ST tHrarcellysFeal | y
cont a'I\gsz%QQ Ly 9(:@1 \é%ﬂ%}r %ct?c%%ﬁ Qﬁ"’%stg/ cn?dgrw 19 Q?‘E'ti (29 1iWh 8 ¢ "C}H;la(l‘%?ivw % to

about out ibout t he’ act i've ag gand or
nodul atzer i)aw suggastbd that CLEC-2/podoplanin may beav ‘&bia target for anti-metastatic drugs.

For example, an anti-podoplanin blocking antibody siguificantly inhibited the number of
metastatic lung nodules consisting of tumor cells expressing podoplanin (Kato et al.,, 2008,
Cancer Sci, 99:54-61},

{0189] The CLEC-2 ligands described herein, which are shown to inhibit CLEC-2-mediated

platelet aggregation, have therapeutic use in the treatment and inhibition of tumor metastasis,
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102021 Pharnmaceutical conpositions for parenteral adm nistration, including
subcut aneous, intranuscular or intravenous injections and infusions are
provi ded weneixsiFor parenteral adm ni stration, asepti cPETASRMII032 and
solutions are desired. Isotonic preparations that generally contain

sui tabl e preservat s are D intravenous admnistration is
desweidmI % Mﬁﬁ?ﬁ%@%ufﬁéﬁfNggkﬁ%ﬁg%ﬁ%ﬁgEﬁ%ﬁ’%@“??éf? ﬂgéﬁ&éﬁaﬁ%?“%ontaln
adj uvapinser, §mhztf.ﬁéiir‘ e ReliMiNGanSt ARk te1i 0 BancWe bldiNgarREr, 801 SirkWi G agents,
sol ution pronnters salts for jul ati ng the osnotic pressure and/or

buf f er gver I‘:F’éﬁ&? d i%am ¢ aﬁi«»iw«mﬂg 'det Gbie-clanrpesitcob! agn nﬁéb«rb&e%ambl e, be
prepar gd, by, di,ssoly I, qt O ssol ved
nor & i(Keﬁ%\A il M'}ﬂgeﬁlﬁgdggg?l ?:fg]%??mserg&mtll?f dao i o s OQ%C{L{I}Q‘: s !}m e,

wat er, wbaﬁﬁememhmnmmnegahmme 0. 4@6sallne 0. 3@6egC|ne hyaluronic aci d,
aqueou rose, cero the like, to thereby formthe

i nj ect%ﬁ?@x qfﬁt’"l“ “%ﬁbbgﬁs 2?‘&»A&iﬁiﬂgi%éf‘P‘Pg}“%fofﬁ igelor Hitatii babl e for
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copol ynmers of hydrogels. Cholesterol and sim|lar nolecules can be linked to
the nucleic acid |igands to increase and prolong bioavailability, 102091
Li pophi | iwocompsustds and non-i mmunogeni ¢ hi gh nol ecul ar pagiushe11os6aRDUNS
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vessel or by pray drying. An aqueous phase Is then added to the vessel
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Sui tamr@mgp ! e {ar@s u i on.of a
e 3 T e ey b T B b AR PL Frb R BoBPrces

bot h ém@EEGBQmﬁﬂgamdﬁandph\ﬁb&@uﬁEmnﬁhLai®mwk&h&;ﬁtE@§B1Hmdmbﬁheﬁﬂwin sone
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t he a@éf%”‘lsu 3%‘8& ﬁg?:ﬂépﬁﬁwi“ RESE ( PRIPPIFENRS £98 g Pe TE8Rtairh &Y neans,
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102131 I n one enbodi nent, the EC-2 nucleic acid I'i gand |vered Vi a
subcutgi %m%%ﬁﬁhnhﬁ%@ﬁa@ﬁ@hﬂawwﬁmbéﬁﬁnﬁuwdu@np?stM®ﬁmu@ﬂedpbvg$w®cutaneous
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conpr%gﬁngaqgggnggﬂgﬁl%£§& %!n 8%§%3fmgﬁ%€%¥ 2% PnﬁP @%é%%?éyway be
admi nﬁi&msiadalnmhvgavﬂﬁ@uﬁé3,yqdds:(b@)|§ o86hdWhtd BhEckd, ot Qbn@iVBELr dasera The term
"unit dose" when used in reference to a therapeutlc conposition refers to
physically discrete units suitable as unitary dosage for the host, each
unit containing a predeterm ned quam4ty of active materi al calculated to
produce the desired therapeutic effect in association with the required
diluent; i.e., carrier or vehicle.



102151 Additionally, one approach for parenteral adm nistration enploys the
i npl antation of a slowrel ease or sustained-rel eased systens, which assures
t hat a cowmetarsosizvel of dosage is maintained. [0216] Lecalusadmiosdsg2rati on,
for exanple, to the interstitiumof an affected joint, is also provided.
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my/ kg, bty ngrﬁ@% 5% itfordigiahypg i 1%%@{1@*@1@3&%%@“ baﬁeueuis‘&é my/ kg,
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61:126-133). Swrfactants could be present in the formulation of a protein or derivative either

alone or as a mixture in different ratios.
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agenttnmhenﬁmuéﬁdnﬂmeagsnmuaQﬁﬂ&@dﬁnmh9m§em@m@wageniomﬁwrheaaﬁmmnm$tered

ei ther. as a.separate, dosage fonnto rt ofﬁa,5|ngle dosage formw th
the cORBOUANE §F dembodi oF oHeT 339%Flyx6ﬁgq$ %ot e'8f the inventive conpounds

can bq@mdmm@ﬁa@@ptzw@tt%z&twﬁm&tﬁ%%t%L@dt&&%tm@t gdisander, disease

or synptom t hey al SO may be ‘used i n conbination therapy, i'n which the use

of an* ﬁmtﬁ@nbtmﬁes SONPoY ﬁdp@ib"@@h‘p‘ﬂ"s{vitd@@ﬂ réerapbudrc agent) is conbi ned
th er lLher utic ents fo ting the sane

\zg‘nd/opO 19§K%§Emgﬁ QHS?H§F§}Q§§H%’Q§%”"ﬁjgﬁ§§%5é§ @%ﬂﬁgnatlon t her apy

i ncl uqlﬁsw:&dmemt&ﬁ(ﬁ@%ls@%n&f subl@uloaayial pﬂ@ﬁi@‘vﬁt’@ﬁﬁ@@elﬁzbﬁd@tﬂﬁmtﬁe geheyrrently
or sequentlall The agents may be admi ni stered in any ord

Al t er &t Py Erye) 04 rectmabty pre a?h@?l&ﬂ@t&@% fag et@t"sﬁ’fc}étﬁd%éd%%%?%éﬁ% wEdila

si ngl | ) ; \ for
Char act &1 o RBL) Sanee ERETNBaNT Bt oy e ar Pl el 8y e RALL RS s R AGR,

as pectaw.t hely ms@se ntpdissohosul epraiicd gl ystihogsubaic :&Itthlpamoﬁhbfz;ta’ig CLEC- 2
i ands ction as.activatqrs or inhihitors of Cl Such
et hode ASu BB s B iy Ry b G e Co TR DY sk Tl oGk
aggregation. I n one enbodi ment, the assays are done in V|tro or ex vivo
usi ng whol e bl ood fl ow based platelet adhesi on assays. 102271 Vari ous
studi es suggest that while CLEC-2 may not be required for the initial

pl at el et adherence to col | agen-coat egs surfaces, CLEC-2 may be required for
stabilization of the platelet aggregates and thronbus grow h. The role of
CLEC-2 in thronbosis has been studied, for exanple, using CLEC-2 chineras
in ntce These studles suggest that CLEC—2 |s |nvolved |n thronbus

T -, = NN A PN



[0230] This assay may al so be used to identify nodul ators of the CLEC 2

| i gand. Again, as described in Exanple 10, the whol e bl ood sanple nay be

i ncubat edwonotsigmesence of a CLEC-2 |ligand in the fur®Ph&rusprie®ssee or
absence of a nodul ator of the CLEC-2 |igand. A conmpound which is a
functig modyleat 86,0 Ver act f he
CLEC 2 ?}?Agz;nd L8 &g ¢ wg}’“%@ﬁ’% %‘i‘%%p %‘ ‘lﬁ‘“ g g%Fg%%{} Bt 81 o

pl at el égaalyge eqaitma &m;ﬁatangriumaddamin@n of the functl onal nodul at or of the
CLEC- / result an i.ncrease | at el et aggregate for mat i on
rel ati é@&g% \%1 ‘év@i‘““’é‘é%‘?f n“r‘? f“t“ﬁéma?lété‘éﬁtf%h@ PHECOHEES RN dogmeanenvih
[02311@%%@@@@@1&1@5@i%et%uﬁ@&l&nfo@ta«%h%a&&ﬁf Zt&%é&@ dunction.of a
CLEC-2 ligand, an in vitro fl ow based pl ate hesi on %sa s’ Usl hg whol e
bl ood ths ‘b@ﬁ%‘?ﬁh@ﬂ%@hé&%ﬁhﬁ bt keowihol e btteoek ihbsqtemtips‘evh t@da Esmdaae aiﬂe@at ed

th l. | npl.e 10 (FIG
\1“28) S%h:g}? &étéﬁga&ig%ﬁ MP cij ui%s:rloerzi‘én edﬁgcﬁgﬁho‘l?ﬁ%f%h‘“ﬁ%@Q?’ijﬁére(coat ed

W t h solcbibketicatadalds ﬁa@h bagenrat liplds, HhESRNOt®6Rkkerdi NE MK &rl.ood sanpl e
IS |ncub3ted Wi h rhodocytin prior to flow past the sol ubl e col l'agen |

coat ed¥ tftﬁé%%m ?hé“ﬁhéébh@é%‘o* {e. &vse?%‘reﬁ%qmip@mmem&mﬁmmrmwodocyt| n
in thegsanple ' L oRLL Ny .0 L 8 ates on

t he sol ublie co t(%ggectrgtie{;!ﬁici(r)l{aj{% ggme&wc%%%a% ! gv(?gfle‘ctp?ﬁw v ‘Spg%d??at es

f or nedgiypon! )beGW’Gﬁ‘id»bl\éﬁﬂidiéin&@H&r hg;sbhmelosayba f{rxmj&_@ bl @&t cdnhenialhl kthhigfe, a

CLEC- 2}|L ,and to activate nhi bit CLEC- 2 nedi at ed %Latel et ag‘W gregate

f or mat I'8h™ PhECRRAGRR 257 56:a¢ ‘3 elhf 5 dictinhe s wiabls canREECORVESSYand pri or
to thegibloads towistem whad L an..Re .dene prior
to or alfter ?ncu\hgétl on E\lfap?% t he ir hgwé%gtdltmﬁiem%mﬁg?ﬁ% |veﬁgmcit hﬁatedfg%n‘

| i gandiimen ﬁ\’dﬁ@é@lﬁ feapse attdecﬁpm}rﬂrh tmgne‘cusjuyemﬁqﬁtah@shlx@adidsaﬂpihe As

above, Lcan then of the | et te formation in
t he pr‘vegsecﬁg\gg %lh%f e rwor%?@héremtﬁ)fl ELHe E‘;‘L@é’ YP? gﬁmﬁ ht“ﬂ‘ﬁf‘*’tf or of
CLEC 2liglependerit; @pf ?ﬁLMset URgghEBatiBo ot Bkican (U s@ceg—tgga Be Ldt%@%@vv"h' ch
reduces the | evel of platelet aggregate formation by at |east 50% 75%

80% SEURCEOVIY Soregis %Prﬁa?i@ei(*ti@u@hé ey ef MBfV'pl teldgioraghsegate

f or mat 4,004 B ol LEG ¢ mody] ator of the
CLEC-2 I B%ﬁ}dtﬁtgﬁ,@ge&@%g? g%t%? ST a! el id‘i“*”’%““’ %?%&@P%ﬁé" L{%‘e ef fects
of theto@ml‘@r @m;vrgamdhpmtﬁkm&a madt:tatgadwpiuatagedt dbaraggregatgod Qupwtd on, as
descri b fg A conpound whi cp is a functional nodul ator of the CLEC- 2
li gand™ af‘t 1By PSRN gy ety thearatieer ﬁ‘qgf‘%hdi"itﬂor}"‘@%é’ﬁ?}f e, if the
CLEG 2iddsgapd.has hedueed :kt@ iét@‘é@ﬂh tQm nf’diét aLat;, ? 9 a9t %9& 1e2gdifon of

t he functional nodul ator of the and WI I esul % ah 1 ncrease in
pl at eliétﬂts‘a@gﬁega‘ti@%ﬂﬁwﬁt ¢i©crtiqs@ﬁiatmtvet tumSt‘vhét thevelleBeenl. iAltckheivpryesence of

th d d that th t hod
. onriat: wl PERRAOT I b aRE ooyl B Sk ey ga eaa«ii% ators of

for characterizing
CLEC' a?r&ibgﬁétdﬁpmafn@s EL@Etth M @hidiQrdl TR e hb k00484 BE@AL: §57R The Dbl ood
sanple ma in certain enbodinents, include one or nore natura bI ood

conporBHEdaneha lignapirl s dfpre sagcidican beptsatintedmiddibmBnosynd doingdbe one or
rmre %ﬁt‘uﬁlh&dr@ctt@é gg&ogp,rrponent s, Alternatively, the blood sanple as used
in the flow assa a sarrpl e whi ch conprises whole blood or platelet-rich
pl as nﬂ@?b}@}ﬁash@ﬁgmrﬂttﬁhm%ﬁ a 10233 ]mchen ened inapalk cagtd WithY: ©fmGLES: 2

| i gands _and. nogg gulq be tested using various cell lines, for
exanpl‘8TPENGE et ar ibaé‘P 8" “hehdr e feeﬁliqi%mf ﬁ%@@%&ymuhﬁéﬁbwtre@

neut r Q=K $yrica@ecr ophases, |ynphoid cells, immune cells i.e., Natural Killer
T cells, B Various functional assays i ncI udi ng pl atel et-pl atel et

i nt er 464516 ﬁé&cm@pm@bm %Mﬁ@cmleonm eﬂa‘:d{ﬁb@:nmpilpd‘ﬁahe kebehieukaoy hgents.

interg cium sig hesi on ass secretion assays,

LPS i %g%??tal t’ﬁ%fn%yti?olﬁ éé%da%?%f i‘%‘étﬁhﬁ Gratis ’“ésg gy &its sk eeiverlisr k

phos phomtyivatﬁ Qfita s SaySineFhoMhas %Eé/r%af.@&tidalig and s R0LAGu i fil oW &VE%@H ry
based receptor occuganc assa di agnostic markers assays € Teagents

and syREHet 19O edul-Vatetasd gro ‘éﬂi@ PV hae dipt ot corophideatoth « ARECcbugadidbe t est ed
Wi th tvi 4a Qﬁﬁf@’ i %ﬂdlu &%?gﬁ% @I}ﬁ}a ‘Qt?tﬁﬁgd‘*}n knegomyg‘?n}?N E%/s,lgélé?i]ﬁ?ﬂ%r { ltJSZOll/ 056422
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ant i bodi es, honophilie interaction studies of CLEC-2 receptors; snall
nol ecul e inhibitors and activators, peptides, proteins, nonoclonal

ant i bodi e’ 2bizpsps7et ei ns, |i pi dated peptides etc. 10234PCThis2d10lo5@2z ng
exanpl es are provided to illustrate certain aspects of the present

di scl osur.e,. Thes | es,ar be. can Lkt he
scope "Gt} h‘é‘-qﬁ%‘éigfg)siﬁwg%ﬁ%hﬁﬁég E%aw “‘*‘”%&‘"‘H&%ﬁ i ?%a”fg%&% ‘ 'k{el c
Aci d AQ@{BGJﬁaxﬁ&:h%&&tax%&%ﬁ&&xﬁ&&s@ﬁb@{pﬂ@{dﬁod was used to obtain |igands
whi ch hind CLEC-2 as described and illustrated in FIG |, 102361 Candi date

DNA libraries were gener ated by heat annealing and snap-cooling | nmole of

tenpl a 0 nmol es of 5 DNA prinmer oligo. The sequences of
the Se ﬁgh%ﬁfij Agﬁ%n? fi?%o for designing the candidate m xture

are: T@i{ﬁmﬂt\'ﬂ&s&ﬂﬁamﬁfﬁn@ @IGCMD)‘GWAS TCETRGOTECC Hyand myd8EQ@ s B NO. 4)
(N4O repr esents 40 contiguqu gl eoti de Y t hesi zed V\g,th. equi nol ar
quant i 'h§ BEsEY dgeloguredp g H“C)}" uggQubire g E’E‘F’ (g I GoreREr! 8 chﬂ@p %bligo are,

respectiyel Yfudon WFE@&&%T@MF?%QTAXA%‘ AGRIACCNGE, GG 3" (17
pronoter sequence is i n bold), and 5 - TCTCGGATCC TCAGCGAGTIC GICTG 3'. The

r eact iiomgheed,enti-pligdhli miiwwd'taﬁExm*%“enfdw‘ﬂ‘ﬁsﬂtué?Wé‘éF byrageiiiali on of EDTA to a
final .concentration .of

ext r act SR THBCH BRERE! }‘“érﬁlf%rrné g‘??ﬁﬁ ’s%%“d‘raﬁ Hot (P Foroshpl ’})UTandt gt or

chl or ofron i s@RWWhordl Soheheal 2 mlt)ancﬂikbﬁn%l At \M@&aﬁeﬁ@hﬁfeﬁtmrﬁﬂma@ﬁaﬂ at ed,
and uni ncorporated nucl eotides renmoved with an Anmicon 10 spin col um. The

DNA t ampliainétsionarieniues Vi gelicln laoeg %ﬁé‘?}?imﬁt‘i 1% A2EBH A6 fener at e a

t-f
\?\/er e Eft) nﬁ}l)g{i'! »Qi' 1g gav\sh@g@%%%} %’é&r ébﬁb%s oﬁ]_‘i o {i&tt&%ﬁ@ %ﬁh@éﬁﬁﬁ?i&cglnﬁ'et | 8”802%

Trit OnNmichospilded/ rﬁﬁbwdrﬂmimgﬁ nbksEPherd. HMW@%TE)OC&HBMM& (RICTR miBierCrﬂVBngl m

i norganic pyrophosphat 0.5.EM DNA | brar F nmut ant
Tt ol yrisas & eV aise ¢ %g%tﬁ’éc%ﬁ%c‘ﬁﬁédﬁgf%ﬁﬁ “tj*r‘:‘é-“ Sag %&?‘cﬁ‘ﬁ‘d\l&?"“’t r eat ed,

chl or C{fsp%] SR QRRANL nﬁﬁﬁ?ﬁm (24:1) extracted twice, concentrated with an
Am con sprn colum, "and gel purified on a 12% denaturing PAGE gel. RNA

was elltEEY Eoumé@fn%bﬁme@el the ahHCbumﬁcéam exidhangéd dwhtced Npenbrdiediini th TE

10 I r
( admmistig‘mon an% "the m%)du ta or 1S {iL)in eieahtgsf;u!ﬁpu‘fanwm OorF mpd\:/l'eom,}%.‘ a&n&%iﬁ%ﬁ

10214} The therapeutic compositions comprising ligands and modulators of the present
disclosure may be administered intravenously, such as by injection of a unit dose. The term
*unii dose” when used in reference to a therapeutic composition refers to physically discrete
units suitable as unitary dosage for the host, each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect in association with the
required diluent; i.e., carrier or vehicle.

16215] Additionally, one approach for parenteral administration eraploys the implantation of
a slow-release or sustained-released systems, which assures that a constant level of dosage is
maintained.

[6216] Local administration, for example, to the interstitium of an affected joint, is also
provided. Local adminisiration can be achieved by injection, such as from a syringe or other
article of manufacture containing a injection device such as a needle. The rate of
administration from a syringe can be controlled by controlled pressure over desired period of
time to distribute the contents of the syringe, In another example, local administration can be
achieved by infusion, which can be facilitated by the use of a pump or other similar device.
{8217} Representative, non-limiting approaches for topical administration to a vascular tissue

are also provided and include (1) coating or impregnating a blood vessel tissue with a gel
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[ 02371 The CLEC-2 selection started with a conplex library of -10"
different 2'- fluoropyrimdine RNA sequences. The conpl ex RNA pool was
precl ear edoagei0ssi7ia bi ot i nPEGG- Hi so peptide, inmmobilizedTars20mysab? c
streptavidin beads. The precleared RNA was bound to the purified

recombLnanksihk & ga&gﬁg@qﬁ%ﬁt@gsﬂd&% B RLOLEL My gmg%%ggggi Do Yrifi ed

hi sti di ne-tagge otel n was “obtal ned fro (q\l/l nneapol i s,
M\), Catjakegidovesdd 18plete 050darangd endoopas sedel €Siduesmding8why @2R%ed
[0238] CLEC-2 |i. apg. sel ection was erfc))n ned.in binding buffer "F." Binding
but f o1 CEOCBRST(D B7130 ¥ Wﬁéﬁé’sﬁ%&'wﬂ&? WG deHNINATES Ui paERingand

0. 01% BohnpSti@dd inhida LiksBaHNds 8, b0n02A% MEeASha RN MBS, 4NG) yded i n the

round binding reactions. Protein-RNA conplexes were partiti onedk over a 25
mm ni t feeRhings sgebadingedwhct intpashi pgmicThieydsboumcbr F@Mmsn@mmaﬁﬁadmg; f dt hed
ni trocgl e disc w.th incubation in PCl (25:.24:1 . Water was added an

t he aq@e%% Q?ﬁ% g%“é“)’(“ 1rf’aa'(t‘,1 "é%i?“"‘?‘(%‘ﬁ’|“c‘s&%a§%€&afi “8?8%»‘6%“ “I%Ehﬁf/"“‘rm“él cohol

(24: 1) medicalaiuticansuckhe stasub@phhouad: (BNAWRS sebhanak.ipheshPhfaled. One
quarter, of the precipitated RNA was heat annealed to } he 3" priner and

r ever s&SHER ST OB Wi iRy MORPIRTLE Tivescentd ader T ratemctfitonligind uskedin a PCR

wth 5 2 Byl ABLS @nfistapdard PCR conditions to generate the DNA
t enpl 21'[0&%%%5%? Eé’*%)%fn%r%gﬂhﬁ% NA generation. Specific conditions for each

round BRIigeletthuonicame rsfiowns o thl Gmhsit{@230cribpd h&bm’g_lﬁfmi{iﬂi@l l'i gand

| i brari for, CLEC-2.was nonitored in direct binding studies utilizing
radi ol "‘%ﬁﬁ“&%ﬁﬂﬁ tf‘“g%{’r‘rd‘SE E RS ifr’r‘jcf:ﬁ”i‘r“’é’é}’b‘éﬁiﬁ irenpdlitias st ragereeddhe sol ubl e
CLEC 2B adicho Stldi@a v WehSuRehh O5ged Ml & Eﬁ%ﬁe@%ﬁﬁ%§ cH R C}ﬁ%' al
dilutions of CLEC-2 in binding buffér F. T(% prepar ¢ radi ol abel'e NAs for
bi ndi ngdstdigi'eeondgine. haiedt.sdx pige ondhssuwfol RNAc wasiddephd sphariykatiedhet t h
Bacterg.al Al kaline Phosphatase at 50C for 1 hour. The reaction was
phenac‘ﬁ?lgjf%%‘éir%%é ?ﬁggré(ﬁcf%lﬁgsgléiﬁﬁtfa%(?S: 24:1) extracted, chloroform isoanyl
al cohole22@4r) prexhiaetiedly and:ied hanekpaiechpid abedr 1Theanpimlesi@l,

dephophoryl ated RNA was end | abeled with T4 Polynucl eotide Kinase wth
suppl i E8H0F ke olpEnRgigigothegy peonampmbbeing rsubd dbupimtsiop! ¢l eaned with a
Bi or ad.;M.¢1.08iQ f§9§i}@sﬂgé§@ wRERal under consideration, concurrent medication, and other
factors that those skilled in the medical arts will recognize. Generally, the compositions will
be administered in dosages adjusted for body weight, e.g., dosages ranging from about 1
ug/kg body weight to about 100 mg/kg body weight. More typically, the dosages will range
from about .1 mg/kg to about 20 mg/kg, and more typically from about 0.5 mg/kg to about
10 mg/kg, or about 1.0 to about 5.0 mg/kg, or about 1.0 mg/kg, about 2.0 mg/kg, about 3.0
mg/kg, about 4.0 mg/kg, about 5.0 mg/kg, about 6.0 mg/kg, about 7.0 mg/kg, about 8.0
mg/kg, about 9.0 mg/kg or about 10.0 mg/kg. Typically, the dose initially provides a plasma
concentration of drug about 0.002 ug/ml to about 2000 pg/ml of drug, more typically from
about 2.0 pg/mi to about 400 pg/ml, and more typically from about 10 pg/m! to 200 ug/ml, or
about 20 pg/ml to about 100 pg/mi drug, about 20 pg/ml, about 40 ug/ml, about 60 ug/mi,
about 80 pg/ml, about 100 pg/mi, about 120 pe/ml, about 140 pg/ml, about 160 ug/mi, about
180 pg/ml, or about 200 pg/ml.
{8221} When administering a modulator 10 a host which has already been administered the
Hgand, the ratio of modulator to ligand can be adjusted based on the desired level of
inhibition of the ligand. The modulator dose can be calculated based on correlation with the
dose of ligand. In one embodiment, the weight-to-weight dose ratio of modulator to I gand is

1:1. Tn other embodiments, the ratio of modulator to ligand is greater than 1:1 such as 2:1 or
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colum. End-| abeled RNA was diluted to a final concentration of 2000 cpnfuL
and heat denatured at 65C for 5 mnutes. RNA and CL EC-2 dilutions were
equi | i br aveadoet0s8¥C pri or to use. RNA (54) was added t oPCRUB201A/056422
concentrations of CLEC-2 (15 j,t1l.,) at 37C and incubated together for 5 to
15 mn,, The,conpl exe W A/ CLEC- 2. protei n m xt.ure was .t hen.l paded over a

Pr ot raanbﬁl‘lgﬁ{é?‘ 'hq?)f rg‘f(;‘():‘gl‘gl’ ul o%r ‘lrcréé)%féhﬁe'? “‘5\3@%‘?5&93’}0% %ﬁ’(’t‘fe%ést‘?éﬁéﬁb(ﬁtus Nyl on

menbr ane, §:il Br ab@8 Vbl masuund: e f of ghosy st-emrwidrh MRSk Bgibodik@nRMRr anes
wer e exposed to ia‘sfhosphorj nacgﬁ(r screen, scanned, and quantitated with a
Mol eculV@BNDPndAERISIOSE HHin G400 PigepRorrmgdrss treaonhétlisoph podifd was

cal cul af.ed; by E'SVI i 59108, count § %@u@ fe. b ogeldul %ﬁ.q BY% &Babtoﬁg al counts
g for th h

i
and adjustin e background. e enrichnent o I'nding of the CLEG 2
sel ect®.6n, {1 g5showhoirt. F:G 0.8 or WNROIR] 05157 LPEFIWSZG1IL 066422 daxanpl e 2:

Seunengcina,and |dentification of CLEC cleic Acid Ligands 102401 The
final .’“%? gdﬁéggmrte%‘r *sde%t}i@hab%fﬁﬁg‘\-‘ éﬁgé"éeéﬁkﬁ‘?%ﬁg&3I>i%§aﬁ&l’“ 1*?%‘? Griles from
Round 4:B-Qfindhe 1 SELEX£XREE ) BBHY 3}:{ dasahished chiboEXAMRY, hd wUBREdigest ed with

EcoR1l and BanEl |, cl eaned using purification kit, and directionally

cl onedldsprasial ip eacez 84 pwd © hieet oriveBad fdringdl 0. 26) orlicescandr. &1 stid 8dkied f or
singl e clones.and 5 m, overnight .cultures. were inoculated fromsingle

col on;ahe}sg.mﬁ-gleghsb riﬁg o }e'vi‘féesig‘%r%ﬁ)é &y ‘#‘)P%Fﬁ%s{‘}i}ﬁéﬁ”%‘ CE:ZE)I‘IL;rﬁngs:5 ~}_,qu%@‘2“1€$}? 'r ogen
Pur el ik Qi ek sBkasmii d NEIJoni prep kits and sequenced utilizing a vector
primer. A total of 42 clones were sequenced, with 20 representing unique
sequen®ésl Eydrases smdsadignnigireedsieyaenessy was segkl dadly desant BverEsfeet to
CLEC fELnit we(acsasdi ng. the, net, ol Bxampl.e &), @?i!'; to inhibit
r hodogdfl? idr?l.\:' “in hcig%?%% (51 %fl ﬁie“pié}ﬁe%?g %lf’{é:?c gl%t””%@%rdyglg?#jg%&’ ac%’éi%(%l ng the
met hods:dion nodapdrend8)inisitier mandd ysiveicafict her deesyldtianticdpéralal b.i.tthe 20

clones, the ligand S2-20 was identified as a high affinity inhibitor of

QLEC. BGEHBHISH: d%ggﬁ'ééé’t' e it v Teh gﬁ&’é@&‘ﬁ?*ié"d“ﬁ%ﬁ*‘é‘% &l $9V4sd Bt ai | ed

bel ow,2nlQ24dke HhensSequentes ol drivg: N« Qﬂ?@i?ﬂﬁﬁiﬁ%" &Qﬁinﬁsﬂ%ﬁ&? EFgspondi ng RNA
u

randomfegion, the filll length. DNA the ength RNA, and the full

| engt hn o vcodidid bavidemsn bordaptasred sS§2uRBeauséy stiowwetldy. Tadlkéy, 1,

Ful'l -1ength refers to quences resulting fromthe SELEX process,

conpr iegf?%gmsﬁe“)d‘ﬁ%ﬁéié?o éﬁ'vé"‘dwfvfcof“ﬁzl‘%%%fiﬁquﬁéhr gﬁfﬁi’éirﬁ‘ 6r6%3538?156‘f° the |igand

| i br arddesnivead ien dihe (SELEYe pEOERS T oasxMBblk, BSnS eaueneesichiom thefdxed
sequence portions flanking the randomregion. Table 1. Sequences for CLEC 2
Li gandusoverp odEryippeNey e dpys svarhéogniapHifackly. vemendhs of the |igands

descri ip JLhe 6ok L VRl fied Seguencer . Sequences are fisted
R A
[ 0242 beTheirafd i Mirtoprdindibe taatienCllEBn2ork ilganthefaon v CGldeCr, 2vhersihdateram ned by

direct binding studies usi.ng radi ol abel ed trace |jgand RNA and sol ubl e
CLEC- 2‘35@5 aié’sig PEEHC SB%RE fs?r%miatmns, the active agenis can b¢ administered

concurrently, or they each can be administered at separately staggered times.

[0224] The compositions are administered in a manner compatible with the dosage
formulation, and in a therapeutically effective amount., The quantity to be administered
depends on the host to be treated, capacity of the host's system to utilize the active ingredient,
and degree of therapeutic effect desired. Precise amounts of active ingredient required to be
administered depend on the judgment of the practitioner and are particular to each individual.
However, suitable dosage ranges for systemic application are disclosed herein and depend on
the route of administration. Suitable regimes for administration are also variable, but are
typified by an mitial administration followed by repeated doses at one or more howr intervals
by a subsequent injection or other administration. Alternatively, continuous intravenous

g

therapies are provided.
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Example |. The affinity of (he anti-CLEC 2 |ligand, S2-20, for CLEC 2 was
high, with a Kd of -1.4 nM |.;xanple 3: nneation Probing of anti-CLEC 2
1,,n,, andwBegLeascxy1 102431 Screeni ng of S2-20 for potentraluss@acondar y
structure was conducted utilizing the nfold server (rnfold.bioinfospi.edu).

A desqription of these methads is found on. the.server site well as in M
Zuker % 3y Q“ﬁ?ffiﬁicag’\ﬂg‘ﬁ}’c& ﬁ*\g ST ‘%ﬁﬁ%?&g? \g:&%,u or'd ﬁdé{héagaﬁ%{/@r“i di zati on

predi Ghb@Br theNBel@ GeAC WISerRES:coRLadehBls, s 06> kDo@nghel: iay Mat hews, -t
(1999) "Expanded Sequence Dependence of Thernodynami c Paraneters inproves
Pr edi ctiionsgfedrUBeSECOT@aIAE SErgrcotReT sg et of Bripele dogme o1 WeUWGhe A seri es
of truncated.c L ORyiLk L5 CLECHRZ (L1 980d . 94n a0 d gener.at ed
(rabl & SRR R D B S R P e PP E S ORI e
exceptanappbiatiRB b 8hnodictaply nuneates sweee dtsean sc pybedm, mheyiataoondyr onusDRIA
tenpl at es.  RB587 has s%n‘t,‘he i,zed on a Mermade 12 DNA/ RNA Synt hesizer with
i dT prlél‘vﬁ%\‘éé‘t}“@l}“@ﬁ’n i MY CUEEASE OF 2 HECRAIOIIRNPY PRHYE i aner, the 52-
20 Ti %EM%@Q@{S LoenBNG  BLBR8I waMHanS BQWMY dnB oFhiGre dtheT@bBedic 2800 Tr uncati ons
Cl oneRNA Sequence Nane -------- S - S e
S2- 20riGatnGharanGaAflOr GhAf UrG O X AECHING® GG back AL OmAEIIHOL C

therapy includes administration of the two or more therapeutic agents concurrently or

sequentiatly. The agents may be administered in any order. Alternatively, the multiple

therapeutic agents can be combined into a single composition that can be administered to the

patient,

Methods for Characterizing CLEC-2 Ligands and Modulators of CLEC-2 Ligands
{0226 In one aspect, the present disclosure provides methods for characterizing CLEC-2
ligands which may function as activators or inhibitors of CLEC-2. Such methods assess
CLEC-2 activity in terms of CLEC-2-medijated platelet aggregation. In one embodiment, the
assays are done in vitro or ex vivo using whole blood flow-based platelet adhesion assays.
{0227} Various studies suggest that while CLEC-2 may not be required for the initial platelet
adherence to coilagen-coated surfaces, CLEC-2 may be required for stabilization of the
platelet aggregates and thrombus growth. The role of CLEC-2 in thrombosis has been
studied, for example, using CLEC-2 chimeras in mice. These studies suggest that CLEC-2 18
involved in thrombus stabilization both in vitre and in vive (Suzuki-Inoue, K. et al, 2010, J.
Biol. Chem. 285, 24494-24507). The role of the CLEC-2Z receptor in platelet aggregate
stabilization in vifre was also recently demonstrated using a whole blood perfusion assay,
where CLEC-2 depleted platelets were able to adhere normally to a collagen coated surface,
but subsequent stable platelet aggregate formation was strongly impaired under intermediate
to high shear rates (May, F. et.al., 2009 Blood, 114:3464-3472). Through such studies, it has
been hypothesized that CLEC-2 may contribute to thrombus growth by “taking over’ the
function of GPVT1 in platelets recruited to a growing thrombus that will not get contact with
collagen (Neswandt, B. et. al., 2011, I. Throm. Haemost, 9, suppl 1:92-104). In other words,
while adherence of platelets to a collagen-coated surface and initial thrombus formation

depends on GPVI, further aggregation of platelets, i.c., to form a thrombus, requires CLEC-Z.

h
ot



fECGfCOCECAfUtalaffUrAfCEHfIT-Afef U CrG G Ut Ur Af UFCr ArG Af C
rGAFICCUC OO UGAGGAAUWCGCGA GA 1'52-20 Ti

raG G G AVGAIGIGIAf Ur G O G G AfFCFUr G G G Cf UF Cr Af Ur Af BCTIUS2011/056422
foerGOrGCrAthCfOUrAfoUrAfoCfoCrGrG‘UfUrAfU S2-20 T2

][ g g gﬁgg g]Af A @EU %ﬁ ,ﬁ“)f % %fl U}m OF cx, %‘iﬁ < oaiede LH@»@& have been

ra G A&%@f‘tﬁftiﬁ&ﬁ%}ﬂt@ﬁ@ﬁ“[)%&hﬁ G )b ﬁs’fouﬁﬁ\fﬁkét WhiGhity. These flow
fCfOr G Cr GF Cr Af UF Ct UF Ur At Cf Ur A N

r O G GRSREEIERIAREY 490Af 10F CRORIoE G IEGrURER et ok e Diaf Uttkagon

f Cf

rG

o SREBHBEWURES & PP EYESUTR OR U TG
shear tlow in an in vitro model, while also offering a high throughput well plate format.
192291 [t was presently discovered that in vitro flow-based platelet adhesion assays using
whole blood could be used to identity activators or inhibitors of CLEC-2-mediated platelet
aggregate formation. In one embodiment, the surface which is subjected to shear flow of
whole blood is coated with rhodocytin, which is known to effectively stimulate CLEC-2
dependent platelet aggregate formation. As detailed in Example 10 (F1G. 12A), uscof a
rhodocytin coated surface supports the accumulation of activated platelets in thrombi under
flow conditions in whole blood. The assay method is then performed in the presence of
putative inhibitors or activators of CLEC-2 dependent platelet aggregate formation. For
example, the whole blood sample is incubated with a compound known to bind CLEC-2 {e.g.,
any one of the CLEC-2 Hgands described herein). A comparison can then be made of the
platelet aggregate formation in the presence and in the absence of the CLEC-2 ligand. An
inhibitor of CLEC-2 dependent platelet aggregate formation is a CLEC-2 ligand which
reduces the fevel of platelet aggregate formation by at least 50%, 75%, 80%, §5%, 90%, or
95% as compared to the level of platelet aggregate formation in the absence of the CLEC-2
higand.

{3230 This assay may also be used to identify modulators of the CLEC-2 ligand. Again, as
described in Example 10, the whole blood sample may be incubated in the presence of a
CLEC-2 ligand in the further presence or absence of a modulator of the CLEC-2 ligand. A
compound which is a functional modulator of the CLEC-2 higand will reverse the activity of
the CLEC-2 ligand. For example, if the CLEC-2 ligand has reduced the level of platelet
aggregate formation, addition of the functional modulator of the CLEC-2 ligand will result in
an increase in platelet aggregate formation relative to the level seen in the presence of the
CLEC-2 ligand only.

{6231} In a second protocol usetul for characterizing the function of a CLEC-2 Hgand, an in
vitre flow-based platelet adhesion assays using whole blood is performed wherein the whole
blood is exposed to a surface coated with soluble collagen type I (collagen I). For example,
Example 10 (FIG. 12B), shows assays performed using the BIOFLUX, in which wells were
coated with soluble rat-tail collagen 1. In this protocol, the whole blood sample is incubated

with rhodocytin prior to flow past the solable collagen I coated surface. The presence of
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rhodocytin, To test the ability of a CLEC-2 ligand to activate or inhibit CLEC-2 mediated
platelet aggregate formation, the whole blood sample is incubated with a CLEC-2 ligand
prior to the blood flow step. Incubation with the CLEC-2 ligand can be done prior to or after
incubation with the rhodocytin. Alternatively, the CLEC-2 ligand and rhodocyiin are added
simultaneously to the blood sample. As above, a comparison can then be made of the platelet
aggregate formation in the presence and in the absence of the CLEC-2 Higand. An inhibitor
of CLEC-2 dependent platelet aggregate formation is a CLEC-2 ligand which reduces the
level of platelet aggregate formation by at least 50%, 75%, 80%, 85%, 90%, or 95% as
compared to the level of platelet aggregate formation in the absence of the CLEC-2 ligand.
Further, a modulator of the CLEC-2 ligand can be characterized for its ability to reverse the
effects of the CLEC-2 ligand on CLEC-2-mediated platelet aggregate formation, as described
above. A e:ompound which is a functional modulator of the CLEC-2 ligand will reverse the
activity of the CLEC-2 ligand. For example, if the CLEC-2 ligand has reduced the level of
platelet aggregation, addition of the functional modulator of the CLEC-2 ligand will result in
an increase in platelet aggregate formation relative to the level seen in the presence of the
CLEC-2 ligand only.
{0232} It is understood that these assay methods for characterizing functional activity of
CLEC-Z ligands and modulators of CLEC-2 ligands, are not limited to use with whole blood
samples. The blood sample may, in certain embodiments, include one or more natural blood
components. The blood sample may, in certain embodiments, include one or more artificial
blood components. Alternatively, the blood sample as used in the flow assay is a sample
which comprises whole blood or platelet-rich plasma or washed platelets.
{0233} The functional activity of CLEC-2 ligands and modulators could be tested using
various cell lines, for example, endothelial cells, dendritic cells, teukocytes, monocytes,
neutrophils, macrophases, lymphoid cells, immune cells i.e., Natural Killer T cells, B cells.
Various functional assays including platelet-platelet interactions, platelet-monocyie
interactions, platelet leukocyte interactions, calcium signaling, cell adhesion assays, secretion
assays, LPS induced inflamration assays, cell migration assays, Syk and Srk
phosphorylation assays, ELISA assays for ligand binding, flow cytometry based receptor
oCCUPAnCy assays, or dlagnosmc markers assays. The reagents and symihetic equivalents of

CLEC-2 receptor modulator that could be tested with the aptamer ligands are cross-linked
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and activators, peptides, proteins, monoclonal antibodies, lipoproteins, lipidated peptides ete.
[8234] The following examples are provided to illustrate certain aspects of the present
disclosure. These cxamples are in no way to be considered to limit the scope of the

disclosure,

EXAMPLES

Example 1: Identification of Nucleic Acid Ligands to CLEC-2

10235] The SELEX method was used to obtain ligands which bind CLEC-2 as described and
illustrated in FIG.

16236} Candidate DNA Hbraries were generated by heat annealing and snap-cooling 1 nimole
of template DNA oligo and 1.5 nmoles of 5 DNA primer oligo. The sequences of the Sel2
DNA template oligo for designing the candidate mixture are: 57- TCTCGGATCC
TCAGCGAGTC GTCTGINAOCCCCA TCGTCCTCCC TA-3 (SEQ 1D NO:4) (N40O
represents 40 contiguous nucleotides synthesized with equimeolar quantities of A, T, G and

(), the 5" primer oligo and 37 primer oligo are, respectively, 5-GGGGGAATIC
TAATACGACT CACTATAGGG AGGACGATGC GG-37 (17 promoter sequence IS in
bold), and 5-TCTCGGATCC TCAGCGAGTC GTCTG-3". The reactions were filled in
with Exo- Klenow, stopped by addition of EDTA to a final concentration of 2 M, and
extracted  with PCI  [phenolichloroformiiscamyl  alcohol  (25:24:1)] and  then
chloroformisoamyl  alcohol (24:1). The extract was desalted, concentrated, and
anincorporated nucleotides removed with an Amicon 10 spin column. The DNA templates
were utilized in a transcription reaction to generate a 2”-fluoropyrimidine starting hibrary. fn
vitra transcription conditions were 40 mM Tris-HCI pH 8.0, 4% PEG-800, 12 mM MgCh, 1
mM spermidine, 0.002% Triton, 5 mM DTT, I mM rGTP, I mM rATP, 3 mM 2F-CTR, 3
mM 2°F-UTP, 8ug/mL inorganic pyrophosphatase, 0.5 pM DNA hbrary, and Y639 mutant
T7 polymerase. Transcriptions were incubated overnight at 37°C, DNase treated,
chioroform:isoamyl alcohol (24:1) extracted twice, concentrated with an Amicon 10 spin
column, and gel purified on a 12% denaturing PAGE gel. RNA was eluted out of the gel, and
buffer exchanged and concentrated with TE (10 mM Tris pH 7.5, 0.1 mM EDTA) washes in
an Amicon 10 spin column.

{02371 The CLEC-2 selection started with a complex library of ~10" different 27-
fluoropyrimidine RNA sequences. The complex RNA pool was precleared against a biotin-

PEG6-His6 peptide, immobilized on magnetic streptavidin beads. The precicared RNA was
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template for the next round of RNA generation. Specific conditions for each round of

selection are shown in FIG, 2.

{0239} Enrichment of the ligand libraries for CLEC-2 was monitored in direct binding studies
utitizing radiolabeled ligand RNA pools from respective rounds of SELEX and soluble
CLEC-2. Binding studies were performed with trace PP end-labeled RNA added to serial
ditutions of CLEC-2 in binding buffer F. To prepare radiolabeled RNAs for binding studies,
one hundred picomoles of RNA was dephosphorylated with Bacterial Alkaline Phosphatase
at 50°C for 1 bour. The reaction was phenol:chloroform:isoamyl alcohol (25:24:1) extracted,
chioroform: iscamyl alcohol {24:1) extracted, and ethanol precipitated. Three pmoles of
dephophorylated RNA was end labeled with T4 Polynucleotide Kinase with supplied buffer,
and 20uCi of y-P-ATP and subsequently cleaned with a Biorad MicroBio Spin P-30 spin
column. End-labeled RNA was diluted to a final concentration of 2000 cpm/ul. and heat
denatured at 65°C for S minutes. RNA and CLEC-2 dilutions were equilibrated at 37°C prior
to use. RNA (5 pl) was added to varying concentrations of CLEC-2 (15 uL) at 37°C and
incubated together for 5 to 15 min. The complexed RNA/CLEC-2 protein mixture was then
loaded over a Protran BASS nitrocellulose membrane, overlayed on a Genescreen Plus Nylon
mermbrane, in a 96 well vacuum manifold system with washing. The membranes were
exposed to a phosphorimager screen, scanned, and quantitated with a Molecular Dynamics
Storm 840 Phosphorimager. The fraction bound was calculated by dividing the counts on the
nitrocellulose by the total counts and adjusting for the background. The enrichment of

binding of the CLEC-2 selection is shown in FIG. 3.
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16244] The final PCR products representing anti-CLEC-2 enriched ligand libraties from

Round 10 of the SELEX experiments described in Example T were digested with EcoR1T and
BamH]1, cleaned using a purification kit, and directionally cloned into linearized pUCH9

vector. Bacterial colonies were streaked for single clones and 5 mb overnight cultures were
inoculated from single colonies. Plasmid DNA was prepared from single colonies using
Invitrogen Purelink Quick Plasmid Miniprep kits and sequenced utilizing a vector primer. A
total of 42 clones were sequenced, with 20 representing unique sequences. Each of these
unigue sequences was evaluated with respect to CLEC-2 affinity {according the methods in
Example 1) and ability to inhibit rhodocytin-induced CLEC-2-dependent platelet aggregation
{according the methods in Example 8). After analysis of the resultant data for the 20 clones,
the ligand S2-20 was identified as a high affinity inhibitor of CLEC-2-dependent aggregation,
and was characterized more fully as detailed below.

{6241} The sequences of the DNA random region, the corresponding BNA random region,
the full length DNA, the full length RNA, and the full length RNA with modifications for
aptamer 52-20 are shown in Table 1. Full-length refers to sequences resulting from the
SELEX process, comprising sequences derived from both the random portion of the ligand
librarics used in the SELEX process as well as sequences from the fixed sequence portions
flanking the random region.

Table 1: Sequences for CLEC-2 Ligand 82-28

Clone Name Begquence SEQ
Io
N0z
52-20 Ra 7 ACTGGGECTCATATTCCCGUGCATCTTACTACC TCEGTTAT 5
Region DNA
05"(3: Hence
85220 R?JQ&R ACUGGGCUCAUAUUCCCGCGCAUCUUACUACCUCGCUDAL 6
copuence
-20 PFull GGGAGGACGATCCGGACTECGCTCATATTCCCELGCATCTTACTACCTCGETTAT 7
Length DNA CAGACGACTCGCTGAGGATCCGAGA
SZ -0 GGGAGGACGAUGCGGACUGGGCUCAUVATUCCCEUGCAUCUUACUALCUCGGUUALU 8
Length RNA CAGACGACUCGECUGAGGAUCCGEAGA
3 ¥ VCQ:&
Full rGECYGyGrAfCEUrCrCrGECEULCrAf Urat 9

SPUrAfCEUrASCECEUECyGrGEUEUrAafU
AfCrGrALfCIVECxGICIUrGrAYGrGrAf UL CECy GrarGra

.,f“*eklors

SEQ ID NOs refer to the unmodifie 3 versions of the ligands deseribed in the column titled, “Modified
Sequence”; Sequences are Hsted ina §'- dix‘cctim’:
rG=2"Ribo G; rA=2"Ribo A; =27 Fiumr\ O =27 -Fluore U

{6242} The affinity of the anti-CLEC-2 Hgand for CLEC-2 was determined by direct binding

studies using radiolabeled trace ligand RNA and soluble CLEC-2 as described above in
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Fxample 3 Truncation Probing of anti-CLEC-2 Licand Seguence

5

18243} Screening of S2-20 for potential secondary structure was conducted utilizing the
miold server (mfold.bioinfo.rpi.edu). A description of these methods is found on the server
site as well as In M. Zuker (2003) “Miold web server for nucleic acid folding and
hybridization prediction.” Nucleic Acids Res. 31 (13}, 3406-15 and D.H. Mathews, et al,
(1999) “Expanded Sequence Dependence of Thermodynamic Parameters Improves
Prediction of RNA Secondary Structure” J. Mol Biol 288, 911-940. A series of truncated
compounds for the anti-CLEC-2 ligand 52-20 were generated (Table 2), and their affinity for
CLEC-2 determined (Table 2). With the exception of RB 5¥7, all truncates were transcribed
in vitro from DNA templates. RBS87 was synthesized on a Mermade 12 DNA/RNA
Synthesizer with idT preloaded CPG. Binding data for the 82-20 full-length aptamer, the 52-
20 T10 truncate, and RB387 are shown in FIG. 4.

Table 2: 82-28 Truncations

Clone ENA Ssquence Kl SBQ
Name {n¥} in
N
32-20 rOrGrOrArGrOrAL CrOrALfUrGECKG 1.4 10
FCECrGECYSECraf UL CEULUrALCE
rGrAEC *L{{‘l(.‘:f\,'_L»).(.:I:"w“(:IGr:\ D‘FCik rGrArGra
$S2-20 Ti rOrGrerArGrorAfCrOrAfUrGiCrErSrALCifUrCrGrGECFfUECy AL UrAfUEUEC 4.6 11
ECECrGE Craf“xﬁfjLC*L*FYAicéU:ALL LfCrvruth* fu
52-20 T2 | rorCrerAyGrOrAfCrCrAfUrGiCrErGrAfCiUrCrGrfCfUfCrAfUrAfULULC 2.8 12
FCECTGECYGICeAfUECEULUr AfCEUrAfCECEUEC
52-20 T3 | yrGrlrGrarGrlrAfCrGrAfUrCiCrCrBrAfCiUrQrGrySECEULCrAfUrAfUEULC 2.2 13
fOfCrGECyGECrAf UL CEUfUrALCEUYA
G2-20 T4 | rCrerGrarGrSrAfCrCrafUrGECrGrGrAfCEUrSrCGrGiC iU CrATUraAfULUEC 1.4 14
FCECrGECrGfCrAfUEC
§2-20 TS | rOrGrQrArSrraflrCrafUrGfCr8rGrAfCEUrSyGrGiCfULCrAL Uraf UL ULC dead 15
FCECYG
S2-20 T6 ¥GrE; rOrGECFUECYALf U AL ULUEC 1 16
£CxG
52-2G T8 RS ae rErAfUrGECrCrErALCEUrGrCrGECEULCrALfUr AL ULEULC 3.9 17
axt ”\"p FCfULC
82-20 T8 rGErAfUrSiCrCrGrAf CIUrGrCrGECIULCrAf UrAf UL ULC 4.6 i8
aextlilhbp 'fi‘.f{]f(ﬁfoC
S2-20 77 | rCrGrGrhA--—-m- - rOrA--rGiCrCrCrAfCEUrSrCrofCfUECrAfUrAfUfUEC 3 19
fCtTrGfkr:IV"“fU*”
32-20 T8 rGrexGrh GrAafU--£0rCrQrAfCEUrGrSrGECLUL CrAf Ur AL UL EC 1.6 20
Sa-20 TS ~—~'-~~1”f7»1¢\f UrG--rGrorAfCiUrSrGrafCEULCrafUrAL UEUEC 18.7 21
fCrAfULC
82-20 = - FUrGECrGrGrAf CEfUrCrGrGECEUECrAfUraf UL UEC 2.2 22
T10
S2-20 VGrbrCrA - ~»fUrQrCrx¢Grm‘“FCrGr@rGfp.UfCrAf?rAfoUfC 66 23
T11 fhiCLGfuI LCIAIWLC
RB 587 - =P GY A~M~~~~—M«~~~fUrGf;rGrGrAf FUrGrGr3fCfUECyAfUrAfULUEC 2.9 Z4
FCECrGECrGECrAfULCidT

SEQ 1D MNOs refer to the unmodified versions of the ligands described in the column titled, “Modified
Sequence”; Sequences are listed in a 57-3° direction

r3=2"Ribo G; rA=2"Ribo A, fC=2"-Fluoro C; fU=2"-Fluoro U
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[02471 1 he secondary structure of the truncated S2-20 sequence (FIG. 5)
indicates there are two | oop structures, where loop | is 5 -GAC-3' and | oop
2 is 5 -CUCAURMs1571. By conducting. nul ational anabsis &CEAIS20INIOSERDUS
definition of the loop structures was able to be determ ned. 102481 In

| oop ) td 0 Q ery t At Us(rnut 33)
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doubl & nut ant (rrut 1) bi ndi ng data is consistent with the single point
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sugst |hf(%f 3%5“88“%“6 ﬁr}tcé;g“ ?ﬁ’?geﬁs{i%‘umd”a{ dmﬁoo % \ggnkbgt&% S{S%‘F{l?gednﬁ;vrﬁ;

the coRs@nsys HS@AUENEE-SwiNGh3iiinithaneas,"shm I epsi s entiaanyaiofintdrgtd bases
(A (1, C Tor LlI). 102491 Loop 2 is an eight base |oop with the sequence

5' - CLIMGthregmerarale bWﬁtﬁa’n{ﬁ”alﬁa? ysr s suggests a pyrinmidine is preferred for
base s SH‘Qﬁt”" ik H%aﬂf}g Ay L4 phagsd V\%] l]b atkQl ﬁ?%ﬁr@&m?%’k?&réﬁl i ght

| oss i‘n" a se ved ubstitution o ase 9) was not
t ol er azexl; Wei hub Asikple sulptiefienrcddngty thedogendnde pasel eimIZd@ﬁpﬂ 2 Eéé} o a
substrtutront ei ther an A ( 1 tol.erated
vel | . ASy iy “ﬁ%‘“f}%3“p?%f‘\érnrtgﬁrﬁ?‘?%ﬁé’“mﬂ&ﬁ‘%3%eh %*ﬁl\ﬁb{ﬁl §p Fr‘hxt‘mf@g and
subst ihut,i@nLOs@iPYRI ne (mut 11) was not well tolerated. Loop 2 base 4
could tolerate a purine (nut 20) or pyrimdine (nut 12) substitution, Wile
this position can tolerate either a purine or a pyrimdine, deletion of the

base s not . tale fI| d.tolerate substitution to A
( mut m% “”ﬁ?’w%%%ﬁép%mn@%%ﬁ“% inity. In addition, the
subst ifh#d; 00 sdr:s @ F GukdR toBBhuMBFord B0 tiohenal @dtaiMbi hecltdids pasidison can
readily tolerate substrtutrons deleting this posrtron is not tolerated (nm
37). AVigurige rrgwm ePeryeasratd amééfervzb%é@é aginiphier bl ne "eaBSETE R on

(mut 2 s t cl,,s ut dhern t LUt te and nut
27) w@%gwao e"graatﬁﬁgﬁ &A wrlr"rrr ?ngeker’ﬂsp%fr%‘ie er r!el(g SS\HQ% ”lé%gt? Qazne(iw mll{l 23) .
Subst Iﬁ“&l*@rﬂph&%ﬁﬁi%&(@mﬁs siﬁt)uesa.tuh&&e’*vmmmm@»m Bk Sﬁth@a&eewutﬁ uF(H Wi | e
the binding of mutant 15 (Kd -30nM is significantly better than many of

t he ot%%?a‘??%t(ér’rf constructs generated, a purine in this position is |ess
desired than a pyrimdine. AUIis preferred at | oop 2 base 8. Substition of
this Uto either C (mat 24) or A (nmut 16) were not well tolerated. 102501
Based on this data, a prefer¥eblcllodg-2 Metstansus sequence can be WI’I tten as

. ! 2! \AMAar-a- L\
f ol | ows B Y- U¥YNNRY—U-3—Where—*¥*—fepresent-s—a pyritni-dime; §%a

represepi s, purine, and "N' reprgsesls.asy of the four bases. @aarrpj_-;,e 5:
Deoeneér a8 SELEX 102511 in order to identify key nucl eotides wsti jned:he
S2- 20 [EEEC- 2 Tigand-sequence, a degenerate SELEX was perforned.>¢fhe 25

st art i mg:it enpl at-efokigotfpfcivhecdegaderdre (SRIEX MaE CtHez 8220 _sequence |
with (iegeﬂer ac Vit foduced. b{ design into the -NAO rfegd Qan, . {The €ynt hesi s, of

CrafllrGfCrrey SrGrGrErALfCrAL fdl.\
t he S2— TA?%%.\; L%II}JE ate- 6t go—Was -60% 0r1 grnal—pase—and—1t3:;3%gach of

the r@n@ml ng Lhiee-hases thuoughout the,S3-20 Frandomdegion sequence. By
i ntrodycizng a degenerate version of the S2-20 sequence to the iselfective
pr essuypre-iof SEIEX Urafecrmht et ef Al fahixe IR HEE 80 EF e EUpEtE Ltigns,.are-
r e > 6
D e L. of SLAGTAT Lo, ShEC:2,, T0R, 5220, degenar ale, A Star L fig pool had
conpar apr-e—otrhRgragas—the-narve oc fFor—CEEC2Af ter IUUQH IOTHTOS of
sel ect k@, t he.bkndingeaffidivtets Qﬂ‘mhher;r@uﬁd 4cRNA-poelcctrsom t he degenerate
sel ect izpreowas C@rmar\abke to the round 10 RNA from the ori gi nal| g€l ecti on.
Speci fliet condi 13onscfaP i A fHEgeHEF S8 SI I 0 Sl ECtiioR> af " S‘hgzvm i-A-F-G- 6.

/‘Ju

For ty+thr'eé aptarpers fromdound, 3. ar}riwmgfm%r&captf@werpsrfrOEm found 4
were ¢l oned an dlgequenced as described 1 n Exanple 2.

S2-20 - 3.8 33
Mut8 ré e fCrQrGf UL CfUrSyGrGECIUFCrAf Ur Af UL UFCECECrGECrGECrALULC

T10

>80 34

fUrGfCrGrarAfCEUrCrGrerCfUfCrAfUraAf U UFCECfCrGECyGECrAfULC

S8



10252j
the ini

The starting degenerate pool

tial

sequence.
i ndi vi duavoposyasisins,

was designed with 60% conservation of
By anal yzing the substitution frequency rates at
one can determ ne whi ch bases tol ecatus2ealosdse? ut i on

readily. The frequency of each nucleotide at individual positions for both
round 3iapd round-4-sequences—for—therandomregi-on-is—itustrated-in-F-G
7. The fu-est  24chucleoii-des i n The Tandom region of the sequenctes; args
hi ghl y, ©énser véd:c Base-spoSi-ticons 28«40 -eontaitnigignifieant| y | ess
conser \j@t}“ conpared-to-the-baseline of 60%as designed.. .These data are
. :i\ Uj-’ . L(\_J'(‘PQLA —————— X
consi stnt wi th-Lhe Lt uncaLion,data, ,indicating the mninpl esseéntiaf
regi on meeded for bi ndi ng to GLEC- 2. 102531 The degenerate sel ¢ction
anal ysns -al so i reveatred--stem 1 coul d tol erate wobbl e base pairs|asi Wekt as
sone mi ﬂl rral mb A FEACBAS e T A U GV el ST ERr st licEUirefufemai ng i nt act .
Consi s oWt thestruneat+-en—dat-as—st-em-two-was-—-hi-ghl-y—consetved-in. the
pe Gre L2 - 4 33
degenerate  sekeckione.  thsihe:tshGDase pail. at. the hottom of 't he St em
bei ng fravorediwith a 100% frequency. 10254] For Ioop 1, the first base (O
in the J06p |<‘;’dfe>r’1*v\ed fromthe 5 fi)gfed region and as a result-fo |39
mut at i ﬁé Mer e TEET A I"tﬁéﬂf“’p Sﬂﬁ oRet ‘Nt’f TP T-base 2> ("Ay, there did
appear$:0;pearpreference—for—A—but—other—stubstituti-ens—were-phgser red—and
the repriesent ation:ofch:at-thi-s-posi-tion appeared: ¢ o:be:sdecr easi ng as the
SELEX rﬂ%b‘res"ed fromround 3 to round 4. Consistent with the putation
dat a, t;ne ’'c at’ tjjt ?iﬁb} rd base in | oop L vas conser ved in 100% ofs% he4t
sequeriggs;  r om bt h Found "3 ahd - QUAY ‘4™ UED 1(50}?) C3UIi it ar observati ons
wer e segn;anen;eerparing thedegenerate setection-resutts—to—thg mutati-on
dat a ijrriExanpl en8ferci@255L-Oversak t5ord dveapor dck on-oferthearandom [ egi on
i nvol Véwi’n bindi.ng Tn CLEC-2 (bases_1-24 of random reqi on)..cohverged
1 TG E i 5
hi ghl y 39" the B gi al..52:,20 sequence. The, remining bases of 1 he'r andom
regi on .k @.ses 3 Whi ch are not necessary T the T nional structufe wefe
much norexodi ve;(gefrtz.h.-Exanpl € 6 Control T-vgents for ANt T CLEG 2 tigand
Sequence’ 10256f-Er gands ‘Encodec he vk nfrormat icor cnecessarypit 0 desi gn pucl ef ¢
aci d r%ﬂﬁ;lgat o) cﬂ or- 7r‘nn1' r-ol ag_enf S, for them.based upon (‘()I'TT)' e nt a y
S ECrSrGri~——— - B 45
Vit son-Gri'ck basepahrd ng. fules, . The,& Lectiveness ol g, glyen cohtrol agent
i s dependent Lpon several factors, Including accessi bi 1 ty of the targeted
regi on sefztt he td=gand-{f-or- nucl eation w th the control agent, as WelT|[&as the
absencg'of or| I'i"Ai e PH'ErHar S Econdary VSt iCurie-wict Hivrc t he contrpl
Mugal ret-ek-eati-re—denat-ur-at-i-on nrlnr t-o—f-ull rlnnlnyf r-nati-on_\A h
agent '—W‘QOLII R QU reruCratorat - ot WH AP A t
the |iigand. Toodefl:n6:keGb0NS Of 4B AMhELEC 2 orcrororazore AT
Mut22
2220 6.7 48
TJC CEICECYGECYBfCraAfUEC
it 23
%2~7C GGy GrA~— - >60 49
TLO OrGECrGrGraf CEiUrSrCrCfCiUECrAT UrAfUFCFCICECrGECYGECTAFUTC
Mutl4d
82-20 rerGrGrA-——--- >60 50
T10 TUrGECYGrarAfCEUrGrer G iC iU Craf UrafUf UFCECECrGfCrOFOrAf UED
Mutls
T30 - >60 21
TL0 ECrGrGrAf Ui UrGrerGECiUiCrAfUraf U UFCECECrGiCrGfCrAfIIFC
Mutlé
52-20 =50 52
T10 UrGiCrCrGrAfCiUrGrGrGiCiUECrAfUFCRUF U CICECrGECrE FCraAf UFQ
5220 rGrErGra-- -~ -~ fUrGiCrGrGrafCfUrGrarGECLULC- >G50 53
T10 FOrAfUTUECECECrGECyrOECrAFUEC
Mut2®
rErGrGrA- - - f”l(‘nu:\ rGrAfCEUrCrErQECEUECrAfU- >60 54
TULUECECECYGECTGECrAfUED
'CrA CCrGrAfUrGECyGrefULCECrGrGrGiCEUECrafUrAf U U o i 6.8 55
rGrorErArGrErAfCrGrAfUrGiCrGrCrGiCiUrGrCrOfCfUfCrAFfUraAfUTUFCfC 4.3 56
T4 fCrGECrGECrafUEC
Mut3i




| i gands that would be preferred regions for association with nucleic acid
nodul ators, a series of control agents (See Table 4 and FIG 8) were

desi gned wonoRBB8¥1 102571 In order to test the effectivemassoiofsakt six
control agents (R13581 586) a gel shift assay was errpl oyed. In this assay,

AR

Rl 358 7-was;ent=LabehedamthoysF32-ATE-andradded ot L 1 ace anetnt $; 4o+
unl abeled R13587rand-then | ncubated with either buffer or various| nol ar

rati osfione/of the six control agents. Mre specifically, the nolar
concentiati on| 6f “ti*abel ed RB587 was kept constant at 1 uM whi|esta range; of
cont rdl. agent ?8“1‘3 XM 607 75UV U was” 4 K6 o The T GAEEon T ebul ¢ ng inla
mol ar [TatIo Tange e 1 8“&5%%&@5:ﬁe:lm,@%%dmwwmrUI agent——Reactons
wer e iineubat ed:-frorutbemimcatic3XCsc | oaded onto a. 16t.'/: native: WO
2012/ 083571 PCI/US2011/.056422 paol yaeryl am de/ 0.5 x TBE/2 m. M Cl2.0el__and

run fot- &«31?1 \%&6 rqley Wtherﬁwglév«d mgmts it Bgeadt @erbcd Wb predn WieSar\aatifg ap,
expose ot i fﬁ“f r 1 hinalight-tight cassette and
s T TSR

scanne 9"°%6t%n showed the native position of
R13587§€}a¢é’b§nézf: &ndn\ﬁ%ahqabm@m&rtwmgummm @it $F10F, S(;Qmi}idaws 1&geaif,hs hifted
upward due to hybridizatjon of the Ilgan the control agent. The

resul tté"‘“glf’oﬁf’ REUTHRT ﬁﬂﬁf‘ﬁkﬁ B I arfigof ﬁ}PPB}“ 2 ingeht (nEeded ¢ o @ srupt

nat i vedualdifign m«@%@%&; a%ie, Lndi fateds | !i@”; @(bi @f fhe | Bﬁ%m%?@%ﬁ%&y pRigucture
of the anti-CLEC 2 Ii gand, RB587, "Is capa icientl y nodul at ed
by t hebasdgerpfinagiont r ol agent s. TabI e 4: Control Agents Cl one Nane RNA

Seque%géé?j%% EO@;;}GI %&%’H, su%sii%uti@g‘cw it mlﬁrr}% {mut 1;!5)35*. étrlag’(n;’jh%qiij (:Fmgg 3%% :W:’IEB.S not

well tolerated. Mut 7 had essentially no specific binding to CLEC-2 protein and a chemically

D

synthesized version (RBS88) was used as a negative control in further studies. The second
base of loop 1 readily accepted substitution to either G (mut 31) or U {mut 8), suggesting this
position is capable of tolerating either purines or pyrimidines. The double mutant (mut 1)
binding data is cousistent with the single point mutant data. The third base of loop 1 prefers
to be a C. Substitution of the C {0 the other pyrimidine U {(mut 26) was not well wolerated,
nor was substitution to G (mut6). Given this data, loop! can be described having the
consensus sequence 5°-ONC-3°, where “N” represents any of the 4 bases (A, G, C, T or U
{0249] Loop 2 is an eight base loop with the sequence 5’-CUCAUAUU-3’. Mutant analysis
suggests a pyrimidine is preferred for base one. Substitution to a U (mut 17), was well
tolerated, but a slight loss in affinity was observed. Substitution of base 1 to G (mut 9) was
not tolerated well. A U is preferred at the second base of loop 2 as substitution to either an A
{mut 10} or C {mut 18) was not tolerated well. A pyrimidine is preferred at the third base of
loop 3 (mut 19), and substitution to a purine {mut 11) was not well tolerated. Loop 2 base 4
could tolerate a purine (mut 20} or pyrimidine (mut 12) substitution. While this position can
tolerate either a purine or a pyrimidine, deletion of the base was not tolerated (mut 28). Base
5 could tolerate substitution to A (mut 13) or C {mut 21} with comparable binding affinity. In
addition, the substitution to & G (mut 32} was also tolerated. While this position can readily
tolerate substitutions, deleting this position is not tolerated {mut 37). A purine is preferred at
loop 2 base 6. The purine substitution {mwt22) was tolerated, but neither pyrimidine
substitutions (mut 14 and mut 27) were tolerated. A pyrimidine is preferred at loop 2 base 7

(mut 23). Substitution to an A (mut 15) at base 7 results in an increase in Kd. While the
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RB582 tril i marCnGrCi nC mGrCi mAMAr nUmAMUNGMANGL: 1 R11583

LA"rnAmt i mAnni G mAr nGnCnCnCmAil nGrUnC - RI 3584 m
UmAnUnGmAR GG mAnGrunCnCnenC GmANTC nCnCnCmANGTUNCnBa GraSaoyriosd3 22
rrCnOTCnArriGrrUrrCrrCrrGTCmArﬂitriC EQID NC- refer to the unnodified

ver si f, bhe ulato scr(Lb ¢ol um t Mdified
Sequenclgdm’“ ““éggg%“gre Prgrs ‘m&‘m bég“cfu rect “»‘oﬁ’L t*ﬁuq%”%l\j/*?‘%ﬁeth |

uridi nﬁmsmawiarﬁm Ayuriad enosd gﬂﬁmoﬁ is Qsi@ishyd dguanesinfiginel M35 - 0- met hyl
cyt osi ne Exa | e 7: Methods for Evaluating Antiplatelet Activity of

ant i - GUEEred pl foep 2dnees. Deawgan pf Hiehde wﬂﬁ%;ﬂaﬁﬁ%%ﬁw REPUHEAR Wg§regat i on
St udi ebt goqgrgﬁé Human washed pl atel ets were prepared essentially as

descri bed by Mistard et al. (1972; 13r"|.Haematol 22, 193-204). Briefly,
human BReéid3was oo vhik detpdpichtrodone 3 botshnse lseqrenof caciedigitdr atfelldext r ose

( ACD) n fer Snglio mcitrate, 65 mMcitric acid, and 110 m M

gl ucose)! Igfé D er bath at 37C for 30 mn then centrifuged at 250
X g fogndf “WiMesle i ROM A AMREHAL YT erepRl:ali® b8l il ChhdPkas M@y MR T aRRvad. and
centrifuged at 2200 x for 13 mn at roomtenperature then resuspended in 40
m .. ofouHEPES-buffered Tyrode's solution '136.5 mM NaCl, 2.68 inMKC1, 1
inMMC12, 2 rriM CaCl2, 12 nM NaHCG320.43 inNfl i NaH2PO4, 5.5 m'vl

gl ucose, 5 rri M HEPES pH 7.4, 0.35% bovine serum al bum n) containing 10

11/ m , Ehepas SnDansebudE fXnal concentration) prostaglandin 12 (P012). The
platel et suspension was Incubated in a 37C water bath for 10 rinn, 5 u. Nt
(fi nal [%édhckertetty bivﬁ)ifwﬁmzwéf@ééﬂa\ﬁﬁh?ﬁﬁ@ PR Gl & (e herid tgeeneat2 1900 x g
for 8 n o , i buf f er ed
Tyr ode mrFEﬁ oﬁggo“ﬁ% I@r?}ﬁﬁ%i??&"@ﬁg% ?1%3 q}%gné%httﬁ?g I%E g%’@gnd t hen
mcuba&mﬁbta@ mgqmamcc i BEanatyanirbatchd baddigents ﬁfeug@dregﬂm 1960 x g for
8 mn. Tepellet resus ended. at adens of 3 x 108 elets/nmL in
HEPESHUPREFed! Froad: &CLearat EmP LG Sort 94009’ PUETR e B i bt ?"a‘p))‘/? 45e and

i ncubahed-rhfin@ g 3hite WRLSIhBRIR ] OF $2-00 RREQH régﬁm&'ﬁé&;ubﬁbe@%r REOIRLKY. St udi es.

degenerate version of the S2-20 sequence to the selective pressure of SELEX, one can

determine which nucleotide substitutions are preferred for binding to CLEC-2. The $2-20
degenerate RNA starting pool had comparable binding as the natve Sel Z pool for CLEC-2.
After four rounds of selection, the binding atfinity of the round 4 RNA pool from the
degenerate selection was comparable to the round 10 RMNA from the original selection.
Specific conditions for the degenerate S2-20 selection are shown in FIG. 6. Forty-three
aptamers from round 3 and forty-six aptamers from round 4 were cloned and sequenced as
described in Example 2.

{6252} The starting degenerate pool was designed with 60% conservation of the initial
sequence. By analyzing the substitution frequency rates at individual positions, one can
determine which bases tolerate substitution readily. The frequency of each nucleotide at
individual positions for both round 3 and round 4 sequences for the random region is
itlustrated in FIG. 7. The first 24 nuclectides in the random region of the sequences are
highly conserved. Base positions 25-40 contain significantly less conservation, compared to
the bascline of 60% as designed. These data are consistent with the truncation data,
jndicating the minimal essential region needed for binding to CLEC-Z.

{8253] The degenerate selection analysis also revealed stem 1 could tolerate wobble base
pairs as well as some minimal unpaired bases assuming the stern structure rermains intact.

Consistent with the truncation data, stem two was highly conserved in the degenerate
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102591 Rhodocytin (Aggretin; purchased from Frankfurt University

Hospital )-induced WP pl atel et aggregati on was determ ned by neasuring the
t ransm ssworrofoshd7ght t hrough a 0,5 m suspensi on of st iPCTA$2¢1128622 p)
washed platelets (425 ul washed platelets; 25 ul fibrinogen, 25 A of

i nhi bi 0% ..0r...60nL.r0l* o of. L. CyLln).: i n.a Lu:. ggoneter aL
7ot ire bl bR Ve SN T AL S e et i
set usirage@ed m of Hepes-buffered Tyrode's solution. Prior to aggregation

measur nts, the platelet suspension was supplemented with 1 nmg/nil

fibri _n@ggﬁit : g éothﬁ SR Pats (gh?.m_ e Bt ‘%‘g’@f Efﬁa&rgg%ﬁ & eRiovi%at éd2by t he
addi ti 98uPho HAIGLEAL AL CORE GNEEARANS. Of: 1680d8e¥ M R Yaigkd,a, Repeent
aggregati on between 70-90%, and the light transm ssion was conti nuously

r ecor degliergiceder A dag pier mlylitfons scredningd and iheCBEG:@tdticgandsatahiscont r ol s

for th bility to block Rhodocytin.lnduced Platel et Aggregatign,

anti-dﬁﬁ gﬁhﬁ%%§ﬁ§§3ﬁk %”%%ﬁ%dﬁf%“@%@EgﬁéﬁéF%fggﬁgﬁgﬁ'?gﬁﬁgwngadiIution to
yi el d Chesidesivwiedht hnakimaneemd @i @0 thianshst ReRatiad.d Ohsdvad i hebose

addi tion of rhodocytin, and the response was recorded for 4-6 mn after

r hodocy¥ SB[ Potioo e Trérqet énkyr lopp Ehdaveythwratisodetersaimed for
each dQRAf cditofib . FRXLIBL. £XLEAL - Jhu PBNAENATR, A0Are9RL Lo obtai ned from

a dose respo urve using serial dilutions of rhodocytrn trom

appr oxjidafeDye:3H 68: pMinanged mn@0n pidd insopkl & Bind®Q wINaCh (hukf end to
determ ne an appropriate cha%Len%E Qonc?ngratjon. The ability of )

ant i - YEENST [ GARHSOPERHHIBRY 1© RitgUBA ion-ilhgaeaye Pl &t eretininggregali on was
t est ediyl RarliBn P [(81:0D5.485 HRBGH R8T ADQYE iy USRI NG:A41Q 3, f

it O e Py Nk OBy U 2 Rt Qe 80

r hodocyeierttiveigerded WP pl at el et aggregation of CLEC-2 liga.nds. 52-20 (Trace
2 and Trace 6; 1 aMand 0.5uM; R B587 (Trace | and Trace 5; 1 ulvi and
0.5uM; RB588 (Trace 3 and Trace 7; 1 uMand 0.5u.M; and Controls (Trace 4
and Triaeends 6200aMiredeayt kAk-CIie 2 0qsitd 90.uefcet he 6 mi nutes post
rhodoc¥tin addition s marked on the trace by thick downward pointing

ar r ow. [PASSIslHgmsicReqriedle YA naOESsssatéo S @ornhelc RIGB8RIuigstaneT s wer e
fully effecti EN o i bik . itin-nduced. WP _aggr.egat i oni n the
preserce STk, LA LRk B LR WA SR AT Mot hoas
for Evdlwgatdimes At kphatel enodttdgent yis ofepanddnt GG~ 3eldrdandsorkulihcihangt h

d one(qng’§§587 Truncate in Ithodocytin-Induced Pl atel et Aogregati on Assays
[ 0261 “Fiii"4HYvashed pl atel ets were prepared essentially as described
above.fTihe RALRAGY:BL Jhedagyhi Tonas.idaler mihed. f‘%{li}*&a&:@nq OROL.ff :0Md he

maxi mal extent of percentage aggregation obtained froma dose response
curve apgénsg serial dilutions of rhodocytin from approximately 3-60 riM to

deternine.an appropriate, chall enge concentration as described in Exanple 7.
The  abi by LR ERL Wb Bt i G D T e Bt RO RET T LN AU Pl el et
Aggr egRhi@miNAS e sh adilidp WP RReRaiali@NhasicdesCcrd BethaRYE:s MHaha Liom the
dose response anal ysis of S2-20 and RB587 is presented in HG 1()A and 10B.
FIG 1@< a graph of rhodocytin-induced pl atel et aggregati on expressed as

' at wou : prefetred regl sc 2 EANGENL [ .u 21 ff %u ‘3“@" <::*1>'~ hd
. Pt A0 88 A0 PRG0S0 FRRERIAEL e

rhodoayti n-i nduced pl atel et aggregati on expressed as a percentage of
control for vary&ng¥qﬁ$2§%%LaLions of CLEG-2 nucleic acid |liigands RB587
and t FENFFEETY & Frul At  RESBES i % andrisirdieuR B %t el ets. Essentially ful

i nhi biggson 196,899 £gatl 0f-d:. B, & 0f o PAck, 82-20 0or . R13587 for 6
e e e e L A
Aggr egatay oresAsgaysdf orihNuckaei BBAST avabbokiH dtbrisviTles i ny TBfanCh&Ed21t Nucl ei ¢
Acid _Ligands in KR, 102621 Hu Washed Pl atelets (W) was prepared as
descr 160 RRETT B IR s DAET Phegee R g R T AP o R BLEG: 2

nucl eirgiRG dnt bgardid aRibl §hs. Were spestady, @R keI 0 ab MEr hifa il ned.
The 1C95_!00 val ues represent the concentration of inhibitor necessary to
i nhi biBBY vabder: O3sBO0%lt e “dyjbregass ohcwitiot izl (hyMatodl MenMdoreent r at i on
of chg : N hen ators are tested.f i reversibility
of antl oy oy e A PR B L B Bt SRS R G 2 4 L
CLEC- 2gapt dvretisny ttve 1h@Bbted 0)) | omirbatf3767 -1badedl dnove dshiynatihe additi on of

di fferent nolar concentrations of nodulators (4:1; 2:1; 1:1

nodul at ors: aptanmers) for 10 mn before addition of rhodoeytin, and the
response is recorded for 6 mnutes. # G 10C shows graphs of
rhodocyti n-i nduced pl atel et aggregati on expressed as a percentage of
control for varying concentrations of CLEC-2 nucleic acid |igand RB587

al one, or in conbination with CLEC-2 |ig, and nodul at ors RB581, R13582,

A /0NN A AN A A NN NI /NS B I e~



Fl ow Cytonetry Studies: [0263.1 Flow cytonmetry, using a P-selectin-specific
anti body, was perforned to assess the ability of the CLEC-2 aptaners to

i nhi bit rWodoryisisTii nduced human P-sel ectin expressi on. PPTABk@a056322
expression on the platelet surface is a marker for platelet activation.
Human shed e S 08.celil dil uted
to 1/ 16" T BRBt S iy PLBRT Ta Rt TR 88 Y O TR T MBS D 1
buf f erddw( S@%y?@ Bara®2er2f), @Xﬁ(&‘éﬂ@t) I@m@ﬂ@ﬁ@ia}éﬁ sciS2n f2016in RBR8Aghand RB588
20 uM stock) was added in 5 m. ass ¥ t ubes m\ll}}el at el .50 ul }82 7d| | ut ed
ol at ol GBS RS RaTEI A FUTXEE. JERTEY T A IBRE TRt R EHBTR e RE % bom
temperaliy c{ﬁgﬁﬁ u@w %4? rﬁl‘-h?txm(}{?&qué‘(t 1eb gé}zﬁ%'\?‘%ﬁ@\'%@BﬁQﬁcvﬁ@s made in 20
rnM'iris, Te .0) was a o each tube, m xed and

i nCubétw@ddfzﬂﬁoranﬁﬁthéi@atﬁi with ?Mx@mvub«&snv\é“ﬁe resublnsf e mgdinonm ingdaranido ohi | | ed

for a mnute. 20 FL, of CD62PPE bo Bect on i1 550561)
was a&@&dﬁi‘biéﬁ%ﬂﬁdi%%‘hgﬁa “‘ﬁ’dh %ﬁ d&ﬁg"‘“ Srcz{%Il‘iéqLC(jlyithét el et
suspengL g Qn@ﬁﬁ@ofﬂz’@%ﬂ%@l’@@ﬂm@ﬁ& k4t ?\:dd hit1h o Opding Bﬁldl%fm ikce cold PBS
and anal yzed in FACS-Calibur, Detection CD62 pressi on using

FACS- Gaddildeied b1 0p6se oth@é@a@xme dot plots (one | og SSC vs FSC and | og FSC
vs FL2-H) and a histogramwere created on the flow viewi ng area. The

pl atel ets were identified using the dot plot of SSC vs FSC (the instrument

was adjusted for proper viewngle 4ACoRGbOAgalsi nterest 1 (R1) ar ound t he

pl at el ets-was-created-(thi-s-is-t-0--avoi-d-debri-s-count-ed-as-pl-at-el — The

pl ateliets injregion | (RI) was observed on the dot plot FSCV&“ 115§4Q—|
(adj uste®aEL? using control). The platelets were al so vi enedi®# th
hi st ogr Nampl oBMNadSepuwnts vs FL2-H. A gquadrant statistic mar ﬁ?@ﬁiﬂwaé\(ée. on

t he FSGWRR IFL2GH del nbhel mGinig{tattrah AhubeUantdnt e st at i st Ecal | p&® apet er s
were defpied LHEtHolk:GHMusi@hoedphatahetsdmUAMGmbRas sanpliesistartsng with
rest i NGRGONL T o o RlHR: AU RO, MBT . CaLLechedihe data Ts pliotfeghas % of

3885/“'1“’%9%5@0- U‘{Mzﬁ%’%{;’(‘% AAGAE AR LT CHAVEE Qi fguadrantyreatgd—as the
descr .Mf &ff@n{n@&?ieémfﬁk@mfmﬂﬁﬁgﬁk ‘ m;(fm(‘mismiﬁ@%;r;‘m; ‘C’C‘, f”g,, o0t Al 15 87
t

(J.'JL AT
and 3

P

"1

REa @E nﬁf"n‘q?’i AﬁﬁGnﬁkﬁﬁ“%%qjlmCPH W;[\ %IQ’I n-induced P-Is ?’gnf ;}:’
expr es¥iol Ns st to7fie upraasiificy aﬁgwfﬁaft g gpodujiptp f}s‘f ihat auiht fohepiGEled) “Moaifighd 118,

whi ch c‘"ﬁ‘c‘j\’/‘l“e h?ﬁ 0 e“f {© Ph’f nduced D- sel ec pression using
flow d 'g TP IEC Clﬁn ECant &lbg MPH ﬁanw "tri(\Ln tbnlmé gx“gporiéssed as a
per cent age Qf- RGO e e 4;| d S2- 20 clone
per cents %%1 *Ga% !ro;j‘% %a%é’;b" mi‘%&%&@c{m LoPifi- g& ,‘é, biaansd S2- 20

nucl EIWaﬂﬁi:fd%’dz!isQaﬁ&'ﬁa}&3578!7(%aih¢fxztihﬁzgkambk\$&1(mt ant RBS88 in human washed
platelets (FIG 102661 CLEC-2 lig gg 52- 20, Ri&)Spﬁ -T4, and
52- 20- %SW@“%%“ éeméﬂ%iewrc‘gﬁPfﬁ%@ﬁtﬂpiﬁw RO A e

P-sel qGhih BXRILSs inlo fot. @@4 )SBEE ﬁ%@lzﬁidnh}?‘m«, W0t Bkl Gk LHAGAYES 52- 20-T5
and 588, mhlc o nof bind showed no inhibitory activity,

denonstohati nfadidieitooy deltatd MBebmmgfﬁ mgdnddiafif dimiteyo X oM CLEGR and

hi bi t 571PCT/ US2011/.0 |
10 1'e 1O PR Tep bR e it boBE Adhaer S AGO%y TR WHS(d B 584 For CLE- 2
Apt aners AGE di b kdropdrhiuld, Plddiblidd pihdrhd bhd eno208 af Fbdixd @peBihoBTENCES.

Inc.)
for 13 min at room temperature then resuspended in 40 mL of HEPES-buffered Tyrode’s

solution (136.5 mM NaCi, 2.68 mM KC, 1 mM MgCl,, 2 mM CaCly, 12 mM NaHCO,, 0.43
mM NalPOy, 5.5 mM glucose, 5 mM HEPES pH 7.4, 0.35% bovine serum albumin}
containing 10 U/mL heparin and 5 uM (final concentration) prostaglandin 12 (PGIZ). The
platelet suspension was incubated in a 37°C water bath for 10 min, 5 uM (final concentration)
PGI2 added and the mixture centrifuged at 1900 x g for 8 min. The resulting pellet was
resuspended in 40 mL of HEPES buffered Tyrode’s solution containing 5 uM (final

concentration) PGI2 and then incubated for 10 min in a 37°C water bath, and centrifuged at
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[ 02671 CLEC-2 ligands were characterized for their ability to inhibit
Cl,EC-2 nediated platel et aggregation using an in vitro fl ow based pl atel et
adhesi on we=a/asms7he presence of whol e bl ood. Wol e bl @cu/ysc@apasa: on j ot .
petlitsion and the flow experinent: 10268] The bl ood was drawn from

heal t | u i G L Nl ok Q.00 ni nges
u5|ngm§0¥§é§£§§§éw gééﬁfégﬁfggbgiﬂ&%aﬁgggf%ﬁ%glgiel§ﬂ%$ﬁ§$%2%%§€¥fglab | ed

Wt h 4uifetal Tabie AMIGHEavidnagen OFVIN 1B 1ottd)yrierand idoubatkd 3y£3(Cal cei n- AM
was added to the blood very gently by inverting the tube a fewtinmes to mx
and t h&¥'B] 56y as Ef‘éfé“d‘)\%f"%ﬁ% SEeMRIEAIEIA) . Wien the experiment was

per f orgpey vmghmiuﬁwidgeﬂﬁﬁg i&g 920 Ry E&S{QRQW hReGAERA MR bRcd P

experlnent was Initiat Ing 200 tit, of l|abeled blood to the inlet
mell,;amdkpa§$05¢mnvwa@e%egamdbwm&dmaU@iyinsnmngOMyfh@nm@ﬂuﬁoﬁé5bhbod flow

settln s_at. 37 of | uxm re, .. he ex t was performnmed
ot e eCa TR0 G b s Pt Fias or b B s ACeroaeda wit n
165 nMs hadeaybidls bOEoRraM et s pi&ﬁdﬁé&&z@%uﬁ)ﬁﬁ dQ%ﬁ§ﬁ$gT@@me@!5dEnnP@| ated by
addi ng 200 uL of |abeled activated blood to the inlet well, and per f usi on
was ba@émmm&mﬁ areHyvargiviy PV aveliwheitee blssoaetl wiw @éﬂiiig\@é i‘éltf‘f37" C

usi ng E?I %]; Hi¥ czc %Of tC\Q@{ Sily L@lei’vmr% (gfr ugl’l&;s&ggci unerir&g?g %atﬁ R:Itg m r%, m

ey TP T ApLE Y hice i nvert ed

aggrega FE&yY nele 'co using a uor esce

i Cr 0SeARRpHIERaRd Zﬁﬂ}M Agmm{ma%% i g&mp@nﬁtxbﬁdh@éiet @gg&@oa@%h@%m
Char ged- Coupl ed Device canera and Axiovision software) for every 6 seconds
for a e %l}ﬁ%@{%@%@f Iaéﬁfet%cua%ﬁvéw«ﬁw*fﬁém»ﬁﬁgﬁ tiﬁé’mﬁ%épcfai«% cles (CLEG 2

apt a %B&%{% et @B, (519 o .,, .§|t§}(:g gtl%g&;i&%kn%%éggi)ﬁi O%QQK z&;d fio@}?tel ed

bl ood s ncubated W th indicated concentrations o apt aner s buffer-F
in 10 ELALé\mhu}Fm)scxfoanmgaﬁfmwﬂééigandm coefrols éoatld nbiliontot Beatkhe i nI et well.

The t ff) formatte re us a cu ate

{1 vor d8gEheu B Tythb fabeenr b e R ageri Sor ehdnecbRdf HEHThe dat a
tabl e swmn%acaf&@@mm M61980f desBXE Bt RDAC MBS ML, QhY edubskA%: G @aphpad Prism
(FIG 12A and FI G 12B), Experinents wth Rhodocytln coated surface: 10269j

Rhododyefidrn aéditie bf sherigcsin aed %ie eeSpOLEGY D rdepeertibnt!-(inéi afiathadpgyéyat | on
Exanpl%gnkmFlGS 9 and 10). W anal yzed pl atel et aggregate formation on a
rhodod&f I'n"coated surface for studying CLEC-2 aptaners activity under flow

condi tjppsry. THeaioidae of HdoexPewh@idgindd OF bath @B onebin thl afa@BndlRANKDE0- 0017)
were routinely used., For coating with rhodocytin, the Iates were primnmed
Wit h ZUTSCpiage Tegee Mﬂ@%ﬂ’@b&w%ﬁ@r rUENse PU‘f‘VSr“*S*ng‘ﬁa atﬂ lugogypli cni,  and

then @90&&/ H%T!%E} %%‘&Mﬁﬁ\%m %O%G\XH WSo Qla\ri R @1{ M}Og@ H’W oLy g&géér‘,’\%l | for

10 mn at yntc ar (0] gen coate | ates were use
cont r alesarmbarancgblagan doltigagotbmiration. The ability of anti-CLEC-2 ligands to

inhibit Rhodocytin Induced Platelet Aggregation was tested in WP preparations as described
above, using a broad range of anti-CLEC-2 ligand concentrations. FIG.9A and 98 shows
graphs of rhodocytin-induced WP platelet aggregation of CLEC-2 ligands. 82-20 (Trace 2
and Trace 6; 1 uM and 0.5uM); RBSB7 (Trace | and Trace 5; 1 uM and 0.5pM); RBS88
{Trace 3 and Trace 7; 1 uM and 0.5uM); and Controls (Trace 4 and Trace §; 20 nM
thodocytin}. The position of the 6 minutes post rhoedocytin addition is marked on the trace by
thick downward pointing arrow. As shown in FIGS. 9A and 9B, the 82-20 and RB587

aptamers were fully effective in inhibiting rhodocytin-induced WP aggregation in the

presence of approximately 20-30 nM rhodocytin agonist.

Exampie & Methods for Bvaluating Antinlatelet Activity of anti-CLEC-2 Licands 82-20 Full

Length Clone and RRBR387 Truncate in Rhodocviin-Induced Platelet Aggregation Assavs
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plates were prinmed with 0.02 Macetic acid for 5 mn at 5 dynicm and then
25 tg,irnl of diluted Fibrillar Collagen (Chrono-Log P/N 385) in 0.02 M
acetic acwo »esponf used fromoutlet well for 10 m n at pETdApReIdNBG42The | ow
was stopped and the pl ate was incubat ed at roomterrp for I h. The coating

Elr gE:EIe S%ge{"um.ﬂl YR d dvimt <:txiP1 E VW repmgkfiycsbcr EI izidwsnbbdt%;ogo S \}\}? \?%%§NV\%ES and
was pembisetn ‘%@g&h@iﬁbaﬁﬂ(ﬂch atm& feymiiel maxiff exkoninifPerctiggd | ow was

st opped and .the plate was incubated for an additional 10 nin at_ room tenp.
Exces gic@%dﬁgmb@gw SivBYR HOTCrTBTROAPY CHRET PEn@pral RBUtHINA0d ThpslecKBPFOHt r oom
tenp f, £ / ) days.
102701 BT B B S s B Al e S MR KR A LR ki

ef f eCt}walrﬁpié:IZEU%Zadiiﬁgandsu{ﬁﬂ Jl-atiekeds mcn%uhmmmlm}imrin@cﬁh@d@@w i n-coat ed

sur f acg posed to th whol e bl ood.(A-, 50 1.9../ mL rhodocytin
cont | HES R DE Ngri B PR S ST Bie Pr Tediibootise P Gugh F
coat edyMyisik FQ2ug) addli 8 SO0V Mes QAL IANA 0 AGTAS @M HRG3RBY i d%r%%t M RB588,;
E=r 4uM R’13588; and F=49, M RB587). The graph G shows the neasurenent of
adher erﬁvdmatiemétwé @hﬁﬁ@c@@@mf@mg@m% cad putatan leywﬁl‘f@i)ébb’rﬁfmﬁt agem
sof t war ssed Rer.cent XI mum,res Se i nactive
it antCREERA oA Vel PRoMBeis oo Thak SR B I TR 2

r hodocyid, rors u;p.m&meslf thbecacieynikat ipbfclaf agatdshial ethrhal 8 ehacdiagel At el et
aggr egat es under flow conditions in whol e bl ood. R13587, but not  the

i nact | YerRLICANR Y EBHRINeERIRUPBEERCLEL Scryl Gaprtiy lBReisEd Hhind thetidity (FI G
12A, Ay eppang| AN R Lubl: t-Tail
Col | agaut & ER0E! R R T b L TR G B RSP

r hodoc;yts'mu( ﬁ_fE@ﬂB’E SpeCidriki Bgant Stimaed dfvatriedioplat saldtien is@bt@tm | ar ger

pl at el at es, n rat-tail collagen coated rface co aredto
non- adltg H"" 4t f’é%ﬁé’é?@c"f {16t t‘ﬁéwcgﬁ%ﬁygé%)%ﬁ{éﬁ’p B & function

of CLEG 2, Jgﬂ\?l;cmé/gpﬁpﬂ, Ssiusipg RB587. For this assay, the plates were
coated with 100 | nit, soluble Rat-Tail Collagen I (Invitrogen;

Cat #Aﬂm@-@tﬁ)iaxa@g@mmwé@s BbBy eas m:rempﬁ at dsscvipree r{shﬁrré‘*dwmdtfht?@? RzM

acetic yn ther dlluted
b cdroesdlen Tl St o bR e SBasuE Moo Phe bl of R P
Col | agembiafned. ®2e M(acgt veluas tghranas: perchbidesadids emmtidoethenRldry i@FnkBt M n at
5 dyn/cnR. The / w was stopped and the plate was incubated at roomtenp
for 1 . ﬁb}“’l‘fé%ﬁﬁ? On@vﬁzzé%wﬁg* petied Wy shelgenic ek cpsia obchafigrgedr@onissy 10

o Q 1l g Wi t h
AT Sk T e R A S S R D i S R
fl ow vmw%staﬁppea vandvitthe-4plMid e dpneubatied iI€on.aor bxd@hrﬂ‘ fnialved @ynhaut es

at roo essP BSA was renpved fromall wel]s d the piate was
kept @Srﬁft‘gxn‘%@%?”ﬁé@?%m@ﬁ?ﬁé‘? d&}og‘%%‘“‘%‘t%aﬁ g ! 4%“08 IPESIB %ﬁvff’br up
to twgofAaySmin %@%?@]adgiﬁﬁmlgﬁr}%%%xd’ '(Qﬁotﬂ%t telshods Luer@&%g&; f§d- RRlJALs, | mages

of the effects of CLEG-2 |igands on platelet accunulation on a rat-tail
sol ublf8GeidI] d@e‘n gropitsed iéuicf»atm- Ekpo@etmt@ %ﬁ@qﬁizwmem@hm bkoedagn t he

presenc ence of rho ni,st treatnent

P br T RG] PESERT X opb G0N of AP R TE Rt BT BisP P in

rat - t&ﬂolnh@r&hibﬁ%ﬂl ph us i%aﬁd Miﬁb@&gemmt reagmenisg D00 ate il 460l | agen
plus buffer F, E-100 u rat-tail collagen pI us 3uM RB587 plus 165 nM

r hododyi$1%6 inberprsreheds i@bﬁfugl nL rattail collagen plus 3p. M RB588 pl us
165 nl N4 rhodocytin treatnent). The graph G shows the nmeasurenent of

adherent platelet coverage data cal cul ated by Fl uxi on Montagem sof t ware.
The ddtanipd: expaeks aduesichliampesc antlvemxsiny Mdesponseraf-$dacht ¢eomn ant

R13588 on a ratta $ol | .agen-co ted surface in the presence of rhodocytin.
As sh&WRISEHORPGEI. 0 séice of the rhodocyfin agonist significantly
i ncreaged (kaLS) q‘;{ug,g;gregate size attaching to rat-tail collagen coated
surface conpare(% to untreated whol e bl ood, Wen the whol e bl ood was

pr ei ndGbiad ddowicy lvRUZ58F g ¢ @1@@@@»5@«:&%@@@@;&; iwasgetiovatd oresseshéhel at el et

aggr egat, r, € \ selin es_seen with

sol ublg“‘ ﬁ%f) %‘él( cor|“§§3”? % iFﬁiguéﬁgs(gﬁépn 8" oY ﬁ%%%‘g%? %H&f 3 vages B,
D, E, rantkctinexgicanbn & thethaecienasticy & Mubdnt feoniteied actiRBS88, Hfvagh no ef f ect
on platel et aggregate size (FIG 12B panel F). dains
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l,. Anucleic acid ligand that binds CLEC 2, wherein said |igand conprises
a nucleic acid sequence and wherein said nucleic acid sequence forns at

| east oneweterwests7uct ure and at | east one | oop Structur @CTAIS2@1/056422
pharnaceutically acceptabl e salt thereof, 2. The Ii and of claiml. wherein

the Ii L 023 @l ct;on m@ ch is 5-10
basepaigrg{gh'dﬁj ”@M %ﬁp"m(}fil((r%"sr%ﬂ% b P Rl &9 *185 1*6 bg \%ﬁ? ijn1 i‘@)rﬁ) '$EE °t he
sequenggis’ an&j[N@ 233 7”£ 5 ;LL wacﬁ:ﬁQ@ﬁld(}}S}'g}@mmliﬁzlﬁ*ah&ﬁ (drbagepakeol R2engt h,
mhereln sai d second conprises a ble pair at the base of the second

stern; Yant-a’ ée&mc@l %&%@ﬁmﬁ«?ﬁ%ﬁ& %éiiwté@wéled%@qnéﬁ&b ag¥ay VUPENINI M 3"

3, The‘ d pE s n clgh. s CE S nprises a
sequen%e %ﬁnﬁ %%g?k ggﬁ?ﬁﬁ @6FHE ?ﬁ%%& %%%% &1\hﬁﬁ%g&‘%x Q I D NQO 8,

or SEQnt@paNG @ .room e=ﬂ}hﬂaihw@anﬁ naf. elSaiimdshodbetiei(B. 38 At ruck ehemadi th
sequenge Tpri Ses uenc | east 80% j dent i cal EQ ID

NG 24, 20 Y s 3 153 A rfﬁ‘@n@ ‘f@ﬁédg?é Pra-hregdhivg 28y mw%m%ﬁér ei n

sai d |igand 1@1‘1nd?m,%&ZKx?eié’\irﬁiméﬂéﬁ%ct@%@& Q&P%%@ﬁmﬁ@“ﬁb % ng of L@mygbout 0,1
nMto 10 nM 6. A pharnaceutical conposition conprising and’accordlng,

to anyv%ﬁ@ﬂ%ﬁhﬁﬁéﬁpm§%@@¢%@ éwaiﬁﬁ%fé}“a> hﬁﬂﬁa&amﬁu@a&kynaémﬁﬁﬂabﬂé sal (
ther eo&m onl 1, ﬁ% pl‘!atcfﬂ?ﬁusmmmp S in aac?ﬂ: & were fu}%!wy mtmc.d wx%‘b-g mI gcs, cold

PBS and analyred in FACS-Calibur,

Lietection CD62 Expression using FACS-Calibur:

[0264] Two scparate dot plots (one log S8C vs FSC and log FSC vs FL2-H) and a histogram
were created on the flow viewing area. The platelets were identified using the dot plot of 8SC
vs FSC (the instrument was adjusted for proper viewing). A region of interest 1 (R1} around
the platelets was created (this is to avoid debris counted as platelets), The platelets in region 1
{R1) was observed on the dot plot FSC vs FL2-H (adjusted FL2 using conirol). The plaielets
were also viewed on the histogram plotted counts vs FL2-H, A quadrant statistic marker was
set on the FSC vs FL2-H dot blot using control tube and the statistical parameters were
defined {control; unstained platelets). All the samples starting with resting control {plus
antibody) were collected. The data is plotted as % of control (150 nM rhodocytin activation;
lower right quadrant treated as the 100% activation total) using GraphPad Prism.

{6263] FACN analysis as described above was used to test the ability of the aptamers §2-20,
RB387, and 3 truncates of 8§2-20, to inhibit rhodocytin-induced P-selectin expression in WP.
The resultant data are illustrated in FIGS. 11A and 118, which provide graphs of rhodocytin-
induced human P-selectin expression using flow cytoruetry with P-sclectin-PE antibody. The
activity 1s expressed as a percentage of control for 2 uM of CLEC-2 nucleic acid ligand S2-
20 clone and truncates in human washed platelets (FIG. 11A) or 2 uM of CLEC-2 nucleic
acid ligand RB387 and the inactive mutant RB588 in human washed platelets (FIG. 11B).
10266} CLEC-2 ligands 82-20, RB387, §2-20-T4, and S2-20-T6 were cach able to
significantly reduce rhodocytin-induced P-selectin expression on the surface of human WP,
while truncates S2-20-T5 and RBS8R, which do not bind CLEC-2, showed no inhibitory
activity, demonstrating the correlation between lgand affinity for CLEC-2 and inhibition of

CLEC-2 activity.
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wherein said nodul ator conprises a second nucleic acid sequence; and
wherein said CLEC-2 ligand conprises a first nucleic acid sequence, 8, A
nmet hod f owotneatsisty a CLEC 2- nedi at ed di sorder conpri si mgTabaemnioséez i ng to
a host in need thereof a therapeutically effective anount of the |igand
according to any one of claims 1 to 6, or a pharmaceutically acceptable
salt thereof. 9. The nmethod of claim8, wherein the CLEC 2-nediated

di sorder is a platel et-nedi ated di sorder, 10, The nmethod of claim8 or 9,
wherein the platelet-nediated disorder is selected fromthe group
consisting of a vascular disorder, a cardiovascular disorder, a peripheral
vascul ara@dhisqnde! viiA rEQL BRLOVASEW: alyndli§0 EXQ%R”E? 3% i?(!i @g&?(la%t Pediated

i nfl anmatory disorder, a di abetes rerated diso ; cancer;—and H vV
i nf ect Apmer WOy 2i0RIETIRCT] D820 1406642Ricntds, e met hod of cl ai m 10,

wher ei be-yascular disorder is.selected fromthe group consjsting of
acut e Q%%éﬁ%%@ﬁé@hé¥%ﬁé§f€?%% 8§S§?W%HF8‘_déWBBF?gﬁﬁﬁﬁhgdﬂﬁ ¥4 openi a,
peri phelglct uagebdam disaase viandoiianel @nt|d §§}Q§f§n%s§§yti|ﬁ‘@}l§e predehce Jhe et hod

-

of claim10, wherein the cerebrovaseul ar disorder is $Selected fromthe
group ¥6Asi%td9g of transient ischenic attack, ischenic strokea_andd
enbol i gn 3. eth ‘mquunu)wmgggygwjﬂmaebne|$g
iananﬁg%%ﬁégﬁﬁéggﬁgggézﬂégfgﬁm?fﬁﬁf??é&@“%ﬁb”@d;5|st|ng of arthritis,
r heunafi@isl dind hiobd mas dpsor frabihealant \hﬂhiﬁb@inirsﬂaﬁt@}\lgﬁ,@%m btfi&aghiahd anmat ory
bowed disg§s ,.arxkyl osi ng. spondytitis, and scleroderma. 14. The method of
clai m4¢ ° V\ﬁzTSé( RS th E8r <4 sraedisr &b Plosthvtn engrdiafric Bngiesteny of 1 ung
CanCer k8 ash LANCGcei PARBLALGCANERA f:,’;%i;‘?(ﬁ&d?g‘f&a{ hEARGRE (cRARGISFL! ¢
cancer, brain cancer, bone cancef and [iver cancer,

was added to the blood very gently by inverting the tube a few tirnes to mix and the blood

was used within 3.5 h of draw). When the experiment was performed with fibrillar collagen
or rhodocytin coated wells, the experiment was initiated by adding 200 pL of labeled blood
to the inlet well, and perfusion was began immediately using S dyn/cm” whole blood flow
settings at 37°C using Bioflux'™ software. When the experiment was performed with rat-tail
collagen coated surface, the whole blood was activated with 165 nM rhodecytin for 2 minutes
and then the experiment was initiated by adding 200 pL of labeled activated blood to the inlet
well, and perfusion was began immediately using 5 dyn/cm” whole blood flow settings at
37°C using Bioflux™ software. The data {fluorescence images of platelet aggregates) were
collected using a time lapse fluorescence inverted microscope (Zeiss 200M Axiovert
Microscope attached to an Axiocam Charged-Coupled Device camera and Axiovision
software) for every 6 seconds for a total duration of 6-10 minutes. For testing the test articles
(CLEC-2 aptamer RBS87, and mactive ligand control RBS588) 2 200 ul. of labeled blood was
incubated with indicated concentrations of aptamers (or buffer-F; in 10 uL volume) for 3-5
minutes at RT before addition to the inlet well. The tagged image file (tiff) formatted images
were used to calculate fluorescence intensity using Bioflux Montage ™ software and then the
data table was exported to Microsoft excel and was plotted using Graphpad Prism (FIG.12A
and FIG.12B).

Experiments with Rhodocyiin coated surface:

18269] Rhodocytin effectively stimulates CLEC-2 dependent platelet aggregation (Example
7; FIGS. 9 and 10). We analyzed platelet aggregate formation on a rhodocytin coated surface

tor studying CLEC-2 aptamers activity under flow conditions. For the flow experiments
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: gandmgrllg ited RP% ﬁgggrtzali %%lmlg)égéo%;ne{c]rgnp Excess PBS BSA was removed from all
wells and the plate was kept at room temp for use the same day, or stored at 4°C in PBS BSA
for up to two days.
{276} F1G.12A shows video still fluorescent end-point images of the effects of CLEC-2
ligands on platelet accumulation on a rhodocytin-coated surface exposed to the flowing
whole blood (A= 50 pg/ mL rhodocytin coating; B= 25 pg/ml fibrillar collagen coating
control; C through F coated with 50 pug/ mL rhodocytin coating, C= 3 uM RBS587; D=3uM
RBSE&; E=4uM RBS8S: and F=4uM RB387). The graph G shows the measurement of
adherent platelet surface coverage data calculaied by Fluxion Montage™ software. The data
is expressed as the percent maximum response of inactive mutant RB588 on the rhodocytin-
coated surface. As shown in FIG. 124, rhodocytin supported the accumulation of activated
platelets in platelet aggregates under flow conditions in whole blood. RB387, but not the
inactive mutant control RB388, specifically blocked this activity (FIG. 12A, compare panels
Cto Dand Fio B
fxperiments with Seluble Rar-Tail Collagen-1 coated surface:
{6271} We also analyzed the ability of the rhodocytin {CLEC-2 specific agonist) activated
platelets to form larger platelet aggregates on rat-tail collagen coated surface compared to
non-activated platelets under flow. We then analyzed the possible function of CLEC-2 in this
process using RB587. For this assay, the plates were coated with 100 pug/ mL soluble Rat-
Tail Collagen I (Invitrogen; Cat#A10483-01) as described above. The plates were primed
with 0.02 M acetic acid for 5 min at § dyn/em® and then 25 pg/m! of either diluted Fibrilar
Collagen (Chrono-Log P/N 385) or 100 pg/mL soluble Rat-Tail Collagen in 0.02 M acetic
acid was perfused from outlet well for 10 min at § dyn/om”. The flow was stopped and the

plate was incubated at room temp for 1 h. The coating proteins were washed with PBS at 5
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dyn/em” for 10 min. The plate was blocked by completely filling the inlet well {1ml) with 5%
w/v BSA/PBS and was perfused into the channel 3 dyn/em? for 15 min. The flow was
stopped and the plate was incubated for an additional 10 minutes at room temp. Excess PBS
BSA was removed from all wells and the plate was kept at room temp for use the same day,
or store at 4°C in PBS BSA for up to two days.

{0272} FIG.12B shows video still fluorescent end-point images of the effects of CLEC-2
ligands on platelet accumulation on a rat-tail soluble collagen-coated surface exposed to the
flowing whole blood in the presence and absence of rhodocytin agonist treatment (A= 25
ug/mlL fibrillar collagen; B= 100 pg/ mLU rat-tail collagen; C= 100 pg/ mL rat-tail collagen
plus 165 nM rhodocytin treatment; =100 pg/ mL rat-tail collagen plus buffer F; =100 ug/
mL rat-tail collagen plus 3uM RB387 plus 165 nM rhodocytin treatment; F=100 ug/ mL rat-
tail collagen plus 3uM RB588 plus 165 nM rhodocytin treatment). The graph G shows the
measurement of adherent platelet coverage data calculated by Fluxion Montage™ software.
The data is expressed as the percent maximum response of inactive mutant RB588 on a rat-
tail collagen-coated surface in the presence of rhodocytin, As shown in FIG. 12B, the
presence of the rhodocytin agonist significantly increased platelet aggregate size attaching to
rat-tail collagen coated surface compared to untreated whole blood. When the whole bload
was pre-incubated with RBS87, followed by rhodocytin activation, the plaielet aggregate size
was reduced back to the baseline aggregates seen with soluble rat tail collagen in the absence
of rthodocytin (FIG. 12B-images B, D, B, and the graph G). The inactive mutant control,

RB388, had no effect on platelet aggregate size (FIG. 12B panel F).
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Claims

i. A nucleic acid ligand that binds CLEC-2, wherein said ligand comprises a nucleic acid
& &
sequence and wherein said nucleic acid sequence forms at least one stem structure and at

~

least one loop stracture, or a pharmaceutically acceptable salt thereof

2. The ligand of claim 1, wherein the ligand comprises, ina 5° to 37 direction;
a first stem which is 5-10 basepairs in length;
a first trinucleotide loop which comprises the sequence 5"-GNC-37;
a second stem which 1s 4 basepairs in length, wherein said second stem comprises a
wobble pair at the base of the second stem; and

s
b

a second loop comprising the nucleotide sequence 57-YUYNNRYU-3",

3. The ligand of claim 1, wherein said nucleic acid sequence compriscs a sequence which is

at least 80% wdentical to SEQ ID NO:7, or SEQ [D NO:&, or SEQ ID NO:9,
4. The ligand of claim 1, wherein said nucleic acid sequence comprises a sequence which is
at least 80% identical to SEQ 1D NO:24,

5. The ligand of claim any one of the preceding claims, wherein said ligand binds CLEC-2

with dissociation constant ranging from about 0.1 aM to 10 nM.

6. A pharmaceutical composition comprising a ligand according to any one of the preceding
claims, or a pharmaceutically acceptable salt thereof.
7. A modulator which binds specifically to a CLEC-2 ligand,

wherein said modulator comprises a second nucleic acid sequence; and

wherein said CLEC-2 Hgand comprises a first nucleic acid sequence.
8. A method for treating a CLEC-2~-mediated disorder comprising administering to a host in
need thereof a therapeutically effective amount of the ligand according to any one of claims |
to 6, or a pharmaceutically acceptable salt thercof,
9. The method of claim 8, wherein the CLEC-2-mediated disorder is a platelet-mediated
disorder,
t0. The method of claim R or 9, wherein the platelet-mediated disorder is selected from the
group consisting of a vascular disorder, a cardiovascular disorder, a peripheral vascular
disorder, a cerebrovascular disorder, a platelet-mediated inflammatory disorder, a diabetes-

related disorder, a cancer, and HIV infection.
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I, The method of claim 10, wherein the vascular disorder is selected from the group
consisting of acute coronary syndromes, thrombosis, thromboembolism, thrombocytopenia,

peripheral vascular disease, and transient ischemic attack.

12, The method of claim 10, wherein the cerebrovascular disorder is selected from the group

consisting of transient ischemic attack, ischemic stroke, and embolism.

13. The method of claim 19, wherein the platelet-mediated inflammatory disorder selected
from the group consisting of arthritis, rheumatoid arthritis, psoriatic arthritis, reactive

arthritis, inflammatory bowed disease, ankylosing spondylitis, and scleroderma.

14. The method of claim 10, wherein the cancer is selected from the group consisting of hung
cancer, breast cancer, prostate cancer, testicular cancer, pancreatic cancer, brain cancer, bone

cancer and liver cancer.

15, The method of claim 10, wherein the diabetes-related disorder is selected from the group
consisting of diabetic retinopathy, diabetic vasculopathy, atherosclerosis, ischemic stroke,

peripheral vascular disease, acute renal injury and chronic renal failure.

16. A method for determining whether a CLEC-2 ligand activates or inhibits CLEC-2-
dependent platelet aggregate formation , comprising

{a) mixing a CLEC-2 ligand with a blood sample to prepare a treated blood sample;

{b) contacting the treated blood sample with a facilitator molecule, wherein said
facilitator molecule is immobilized on a solid support;

(¢} measuring platelet aggregate formation afier the contacting;

(d) comparing the degree of platelet aggregate formation detected in step (¢} with the
degree of platelet aggregation obtained when a control blood sample with no CLEC-2 ligand

is used to contact the facilitator molecule.
17. The method of claim 16, wherein the facilitator molecule is an activator of CLEC-2.

18. The method of claim 16 or 17, wherein the facilitator molecule is soluble collagen type 1,
i or 1l, and wherein the method further comprises adding rhodocvtin to the blood sample.
19. The method of claim 16, 17 or 18, further comprising mixing the treated blood sample
with a modulator molecule prior to step (b), wherein said modulator molecule is capabie of

binding said regulating ligand molecule.

20. A kit comprising a CLEC-2 ligand and a pharmaceutical excipient.
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21. The kit according to claim 20, further comprising a modulator which specifically binds

the CLEC-2 ligand.

22. A kit comprising a modulator which specifically binds to a CLEC-2 ligand.

~~3
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