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DISORDERS Fna.D OF 'TIP 1,NVENTION ]0001] The invention relates
generally to the field of nucleic acids and more particularly  to
aptamers capable oi'binding to the C5 protein ol'lhe complement
system, use:hd as  therapeutics in and diagnostics in
complement-related cardiac, inflammatory, and nuto- immune disorders,
ischemic reperfusion injury and/or other diseases or disorder in which
CS mediated complement activation has been implicated. The invention
further retales to  materials and methods for The administration of
aptamers capable of binding to the C5  complement system protein.
BACKGROUND OF NH- UNVENTION 100021 Aptamers are nucleic acid molecules
having specific binding affinity to  molecules through interactions
other than classic Watson-Crick base patting. 100031 Aptamers, like
peptides generated by phage display or monoclonal antibodies  ("MAbs"
), are capable of specifically binding to selected targets and
modulatine the target's  activity, e.g., through binding aptamers may
block their target's ability to function. Created  by an in vitro
selection process from pools of random sequence oligonucleotides,
aptamers  have been generated for over 100 proteins including growth
factors, transcription factors,  enzymes, immunoglohulins, and
receptors. A Lypieal aptrmaer is 10-I5 kDa in size (3045
nucleoti(ies), hinds its target with suh-nanomolar affinity, and
discriminates against closely  related targets (e.g., aptamers will
typically not bind other proteins from the same gene  family). A
series of structural studies have shown that aptamers are capable of
using the  same types of binding interactions (e.g., hydrogen bonding,
electrostatic complementarity,  hydrophobic. contacts, stcric
exclusion) that drive affinity and specificity in antibody- antigen
complexes. (0004] Aptamers have a number of desirable characteristics
for use as therapeutics and  diagnostics including high specificity
and affinity, biological efficacy, and excellent  phariracokinctic
properties. In addition, they offer specific competitive advantages
over  antibodies and other protein biologics, for example: WO 2 1111 6
/114HNHH P( IYIIS21I116 /11115 2 1 5  100051 1) Sneed and control.
Aptatncra are produced by an entirely in vitro process,  allowing for
the rapid generation of initial leads, including therapeutic learls.In
vitro  selection allows the specificity and affinity of the aptamer to
be tightly controlled and  allows the generation of leads, including
leads against both toxic and non-imtntmogenic  targets. [0006[ 2)
Toxicity and bnnnmo enicih'. Aptaniers as a class have demonstrated
little  or no toxicity or immunogenicity. In chronic closing of rats
or woodchucks with high levels  



of aptamer (10 mg/kg daily for 90 (lays), no toxicity is observed by
any clinical, cellular, or  biochemical measure. Whereas the efficacy
of many monoclonal antibodies can be severely  limited by immune
response to antibodies themselves, it is extremely di fficult to
elicit  antibodies to aptamers most likely because aptamers cannot be
presented by T-cells via the  \4I-IC and the intntune response is
generally rained not to recognize nucleic acid fragments.  100071 3)
Administ'ation. Whereas most currently approved antibody therapeutics
are  administered by intravenous infusion (typically over 2-4 hours),
aptamers can be  administered by subcutaneous injection (aptamer
bionvailability via subcutaneous  administration is >80% in monkey
studies (Tucker e1 oL, I. Chromatography 13. 732: 203 2 12, 1999)).
This difference is primarily due to the comparatively low solubility
and thus  large volumes necessary for most therapeutic NIAbs. With
good solubility (>150 mg/ml,)  and comparatively low molecular weight
(aptamer: 10-50 kDa; antibody: 150IcDa), a  weekly close of aptamer
may be delivered by injection in a volume of less than 0.5 rnL. In
addition, the small size of aptamers allows them to penetrate into
areas of conformational  constrictions than do tot allow for
antibodies or antibody fragments to penetrate. presenting  yet another
advantage of aptamer-based therapeutics or prophylaxis. [00081
Scalabilit auv id cost. Therapeutic aptamers are chemically
synthesized and  consuluently can be readily scaled as needed to meet
production demand. Whereas  difficulties in scaling production are
cun'ently limiting the availability of some biologics  and the capital
cost of a large-scale protein production plant is enormous, a single
large- scale oligonacleotide synthesizer can produce upwards of 100
kg/year and requires a  relatively modest initial investment. The
current cost of goods for aplvner synthesis at the  kilogram scale is
estimated at $500/g, comparable to that for highly optimized
antibodies.  Continuing improvements in process development are
expected to lower the cost of goods  to < $ 100/g in five years. 1 WO
20(16/088888 PCT/0S21016/(11152 I S  100091 5) Slabilit . Therapeutic
aptamers are chemically robust. They are intrinsicaIly  adapted to
regain activity IoIIowing exposure to factors such as heat and
denaturants and  can be stored for extended periods (>1 yr) at room
temperature as lyophilized powders.  The Complement System 100101 The
complement system comprises a set of at least 20 plasma and membrane
proteins that act together in a regulated cascade system to attack
extracellular forms of  pathogens (e.g., bacterium). The complement
system includes two distinct enzymatic  activation cascades, the
classical and alternative pathways (figure 1), and a non-enzymatic
pathway known as the membrane attack pathway. 100111 The tirst
enzymatically activated cascade, known as the classical pathway,
comprises several components, Cl, C4, C2, C3 and C5 (listed by order
in the pathway).  



Initiation of the classical pathway of the complement system occurs
Following binding and  activation of the first complement cam po rent
(Cl) by both immune and non- inh nmi ne  activators. Cl comprises
acalcium-dependent complex of components C Iq, CI r and Cls,  and is
activated through binding of the Clq component. C Iq contains six
identical subunits  and each subunit comprises three chains (the A, 13
and C chains). Each chain has a globular  head region that is
connected to a collagen-like tail. Binding and activation of C tq by
antigen-antibody complexes occurs through the Clq head group region.
Numerous non- antibody C l q activators, including proteins, lipids
and nucleic acids, hind and activate Cl q  through a distinct site on
the col lagen-like stalk region. The C I qis complex then catalyzes
the activation of complement components C4 and C2, forming the C4bC2a
complex which  functions as a C3 convertase. 100121 The second
enzymatically activated cascade, known as the alternative pathway,  is
a rapid, antibody-independent route for complement system activation
and amplification.  The alternative pathway comprises several
components, C3. Factor 13, and Factor D (Iisted  by order in the
pathway). Activation of the alternative pathway occurs when C3h, a
proieolytic cleavage form of C3, is bound to an activating surface
agent such as a bacterium.  Factor B is (hen bound to C3b, and cleaved
by Factor D to yield the active enzyme, Ba. The  enzyme 13a then
cleaves more C3 to generate more C3b, producing extensive deposition
of  C3b-13a complexes on the activating surface. 3 \\7) 2'(16/1 sxs%s
P CTT IIS 211(6/4(15215  100131 Thus, both the classical and alternate
complement pathways produce C3  convertases that split factor C3 into
C3a and Cab. At this point, both C3 convertases further  assemble into
CS convertases (C4b2a3h and C3b3b13b)- These complexes subsequently
cleave complement component CS into Iwo components. the (151
polypeptide (9 Will and  the C51) polypeptide (1 70 kDa). The C5a
polypeptide binds to it 7 transmenibrane G-protein  coupled receptor,
which was eriginail)' associated with Icukocyles and is now known to
be  expressed on a variety oltissues including hepatocytes and neurons
The C5a molecule is  the primary cheniotaclic component of the human
complement system and can trigger it  variety of biological responses
including leukocyte chemotaxis, smooth muscle contraction,  activation
of intracellular signal tr'ansduction pathways, neuh'ophil-endothelial
adhesion,  cytokine and lipid mediator release and oxidant formation.
10014] The larger C5b fragnicui binds sequentially to later components
of the cum plcnicor cascade; C6, C7. CS and C9 to form the C5b-9
membrane attack complex  ("MAC" ). The C5b-9 MAC can directly lyse
erythrocyles, and in greater quantities, it is  lviic for leukocytes
and damaging to tissues such as muscle, epithelial and endothelial
cells.  In stiblytic amounts, the MAC can stinmlate upregula.tion of
adhesion molecules, Intmcelltdar calcium increase and cytolcine
release. In addition, the Cr51)-9 MAC can  



stimulate cells such as endothelial cells and platelets without
causing cell lysis. The non- Ivtic effects of C5a and the C5b-9 MAC
are sometimes quite similar. 1001 51 Although the complenienl system
has an important role in tine maintenance of  health, it has due
potential to cause or contribute to disease. For example, the
complement  system has been implicated in side effects relating to
coronary artery bypass grail  (''CABC'') surgery; numerous renal,
theematological, neurological, clerniatologlcal.  hematological,
vascular/pulmonary, allergy, infectious, and biocompatibility/shock
diseases  and/or conditions. and diabetic retinopathy. The complement
system is not necessarily the  only cause of a disease state, but it
may be one of several actors that contribute to  pathogenesis. 100161
In Fitch el uL, Circ. 100 N99-506 (1999), the effects of the anti-C5
single-chain  antibody lingnient Pexelizuniah on patients
undergoingcoronary artery bypass graft smgerv  with cardiopulmonarv
bypass ("CPB") was tested. Indic'idual patients were administered
Pexelizumab in a 10 minute, single-bolus close just prior to CPB at
0.5 mg/I:, 1.0 mg/kg  and 2,0 mg/kg. Blood samples were removed and
tested for complement activity at pre - 4 a^tPt`  WO 200071188888
PC17liS2uo(/0052 13 dose, 5 min post-close. after 5 min a129 C, after
initiation of rewamhing, after 5 min at 37  'C, and up to 7 days after
CP']3. Pharmacodynamic artalysis demonstrated signil.ieant dose-
dependent inhibition of complement hemolytic activity for up to 14
hours at a dosage of 2  rug/kg, and the generation of proinflaannatoiy
complement byproducts (sCSh-9) was  effectively inhibited in a
dose-dependent fashion. As previously mentioned, however,  antibody
therapeutics have certain limitations. Foul7l Accordingly, it would be
beneficial to have novel inllibitors of the complement  system for use
as therapeutics and diagnostics in the treatment el'
complement-related  disorders. Binh t DLsscai P'r ioiN or'rtl E DR AWI
iycs 100181 Figure 1 is in illustration dejicting the classical and
alternative pathways of the  complement system. 100191 Figure 2 is a
schematic representaLion ol the in vino aptamer selection  (SELLXIM)
process Front pools of random sequence oligonucleotides. 100201 Figure
3A is an illustration depicting the nucleotide sequence and secondary
stnlcane of an anti-CS aptamer (SEQ ID NO 1), in which the underlined
residues are either  2'-H pyrimidine residues or 2'-fluoro pyrintidine
residues, the boxed residues are either 2'- Iluor0 pyrimirlinc
residues or 2'-OMe pyrimidine residues, and the residues indicated by
an  arrow (4) represent residues that oust contain a 2'-tluoro
modification. 100211 Figure 313 is an illustration depicting the
nucleotide sequence and secondary  



structure of'the ARC330 anti-C5 aptnnter (S13Q 1.1) NO, 2), in which
the circled residues are  2'-I-I residues, the pyrimidine residues are
2'-Iluoro substituted, and the mujotiIv of patine  residues are 2'-OMe
substituted, except for the duce 2'-OH Paine residues shown in
outline. 100221 Figure 3C is an illustration depicting the nucleotide
sequence and secondary  structure of the ARC 186 anti-CS aphuner (SEQ
ID NO: 4) in which all 21 pyrintidine  residues have 2'-Iluoro
modifications and the majority of purines (14 residues) have 2'- OMe
modiflcarions, except for the three 2'-014 purine residues shown in
outline. 100'_31 Figure 4 is an illustration of a 40 kD branched PEG
(1,3-bis(mPf:G-[20 kDaJ)- propyl-2-(4'-butamide). 5 VVO 21111GIIIHUSKS
PC-fll%521111(/1111 215  100241 Figure 5 is an Illusirnlion of a 40
I<D branched PEG (1,3-bis(mPEG-[20 Ma])- propyl-2-(4~-butamide)
attached to the 5'er.d ofa:n aptamer. 100251 Fipire 6 is an
illustration depicting various strategies for s nthesis of high
molecular weight PI G-nucleic acid conjugates. [00261 Figure 7A is a
graph comparing dose dependent inhibition of hemolysis'by  PliGylaied
anti-C5 aptamers (ARC657 (SEQ 1D NO: 61); ARC65S (SEQ ID NO: 62); and
ARC; 1 97 (SEQ ID NO: 5)), to a non-PEGylated anti-CS aptamer (ARC 186
(SEQ ID NO:  4)); Figure 713 is a Iable of the I(,n values of I.he
aptamers used in the Ile ntolvs is assay  depicted in Figure 7A;
Figure 7C is a graph comparing dose dependent inhibition of  hemolysis
by k'ECiylaIed anti-C5 aptamers ARCIS7 (SEQ 11) NO: 5); ARC 1537 (SF.Q
ID  NNO': 65). ARCI 730 (SEQ 10 NO: (66), and ARC 1905 (SEQ ID NO:
67); Figure 71) is a  table of the IC;a values Of Ole aptamci s used
in the hemolysis assay depicted in Figure 7C,  100271 Figure S is a
graph of percent inhibition of hemolysis by the anti- CS aptamer,
AR(,;65S (SIFQ fD NC.): 62), ofcynomolgus serum complement versus
human serum  complement. [00281 Figure 9 is a graph depicting the
binding of ARCIS6 (SEQ ID NO: 4) to purified  C5 protein at both 37 "C
and room temperature (23 C) Following a 15 minute incubation.  100291
Figure 10 is another graph depicting the binding oPARCIS6 (SEQ ID NO:
4) to  purified C5 protein at bout 37 C and room lemperaLille (23 C)
following a 4 hour  incubation. 100301 Figure II is
graphsllowiagalimecourseOf dissociationot' SARC196  complex at 23 C.
100311 Figure 12 is a graph showing a time course of equilibration in
the formation of  CS-A.RC 1 86 contple,x al 23 C. [00321 Figure 13 is
a graph depicting ARCIS6 (SEQ ID NO: 4) binding to C5 protein  versus
protein components npstream and downstream in the complement cascade. 



[00331 Figure 14 is a graph depicting the percentage of radiolabeled
ARC 186 (SEQ ID  NO: 4) that bound CS in (lie presence of unlabeled
compelitor ARCJ 86 (SEQ ID NO: 4),  ARC657 (SEQ ID NNO: 61), ARC65S
(SEQ ID NO: 62) or ARC 187 (SEQ ID NO: 5). 6 WO 2006/08RRRN PCl'l
U$?nUG/GIN2,IS  (0034] Figure t5 is a graph depicting the amount of
C5b complement protein produced  in blood samples incubated lot 5
hours at 25 C and 37 "C in the presence ol'varying  Concentrations of
the ARCI S6 (SEQ ID NO: 4) apiamer. 10035 Figure 16 is it graph
depicting percent complement inhibition by ARC IS7 (SEQ  ID NO: 5) in
the presence of zymosan in Undiluted human serum, curratcd human whole
blood or cynomolgus serum. 100361 Figure 17 is It graph showing ARC65S
(SEQ ID NO: 62) filly inhibits  complement activation (C5a) in the
tuhing loop model described in Example I D. 100371 Figure I S is a
graph depicting the dissociation consnuus for Round 10 of the C5
selection pools. Dissociation constants (K,s) were estimated by
fitting the data to the  equation: traction RNA hound =
amplitude*Kd/(Ka+ (C5]). 'A.RC520'(SEQ fD NO: 70)  refers to the naive
unselected dRmY pool and the `-_' indicates ilte presence of corn
petitor  (0. I mg/m1 LRNA, 0.1mg/ml salmon sperm DNA). 10033 Figure 19
is It graph depicting C5 clone dissoeialion constant curves.
Dissociation constants (1'(ds) were estimated by fitting the data to
the equation: fiaction  [NA bound = amplitude"K,t/(Kd + [C51) 100391
Figure 20 is it graph depicting all 1Cs0 curve that illustrates the
inhibitory effect  on hemolysis activity of varying concentrations of
tmti-C5 aptatmer clone ARC913 (SEQ ID  NO: 75) as compared to ARCI86
(SEQ ID NO: 4). X00401 Figure 21 is an illustration depicting the
stricture of ARC 1 S7 (SEQ I D NO: 5).  0f141] Figure 22 is an
illustration depicting the structure of ARC1905 (SEQ ID N0:  67).
10042 Figure 23 is a table outlining the experimental design of the
first isolated  perfused heart study. 100431 Figure 24 is a graph
comparing the pressure tracings for the imtraventricul or  pressure in
the left ventricle (LV) ofan isol:ued heart exposed to human plasma
(A) with  (lie LVP pressure tracings of an isolated heart exposed to
the control aptanter solution (f3).  10044] Figure 25 is it graph
comparing the pressure tracings for the httravcntricular  pressure in
the left ventricle (LV) of the isolated hearts exposed to die molar
equivalent, 7 WO 2III16/IIS8S8S I'C tltlS2006/111l5215  10\. and 59_N
aptameriCS soluriats (-whec a concentration donor approximate K, 500
niv! is  assumed far C5 in nonaal, undiluted human plasma). 



[0045" figure 26 is a graph comparing the heart rare changes in beats
pct minute (bpm)  in isolated mouse hearts after exposure to human
plasma and various plasma/aptamer  solutions. 100461 Figure 27 is a
graph compu.ring the changes in the heart weight in isolated mouse
hearts before and after exposure to human plasma containing 0 -IN.
molar ratio ARC 186  (SEQ Ill NO: 4) (failed hearts). or 10-505C molar
ratio (hearts protected with CS aptamer).  100471 Figure 28 is a graph
comparing the relative C5a production in human plasma,  containing
varying aptamer concentrations, 1,0lowing perfusion Ihrouglt isolated
mouse  hearts. Relative C5a concentrations are plotted as absorbance
units (Abs), where hither  readings reflect the presence of higher C5a
levels. [01)481 Figure 29 is a graph comparing the relative soluble
C5b-9 production in human  plasma containing varying aptamer
concenlraions, following perfusion through isolated  mouse hearts.
10049" Figure 30 is a graph showing the effect of ARC 186 (S'LQ I D
NO: 4) oil C3  cleavage in mouse hearleffluent. [00,501 Figure 31 is a
table showing the inununohistochemisery staining results for the
isolated per fused mouse healt study. 100511 Figure 32 is a table
showing the molar ratio of AR('.65S (SEQ Ill NO: 62)  necessary, in
human or primate serum, to protect the heart from CSb-mediated damage.
100521 Fieuto 33 is a graph showing a log-linear plot of tutuaining
percent of Fill-length  ARC 186 as a function of incubation We in both
rat and cynomolgus macaque plasma.  [0053] Figure 34 is a table
showing the experimental design oftlle pharmacokinetic  study
conducted Sprague-I)awley rats a.s described in Example 5. 100541
Figure 35 is a table showing mean plasma concentration of ARC657 (SEQ
ID  NO: 61 ). AR.C65S (SEQ ID NO: 62) or ARC187 (SEQ II-) NO: 5)
versus time in Spraguc- Dawley rats. e WO 20ooI0868ts Pcr/US2n0o/iw;
215  100551 Figure 36 is a graph depicting mean plasma concentration
of ARC657 (SEQ ID  N): 6I); ARC65S (SEQ IT) NO: 62) and ARCH 0 (SEQ ID
NO: 5) over time following  intravenous administration of aptamer in
rats. [00561 Figure 37 is a table showing the noncompartntenl at
analysis of the concentration  versus time data depicted in Figures 35
and 36. [00571 Figure 3SA is a table showing the design for the
pharmacoldnetic study of  ARCIS7 (SEQ ID NO: 5) and AIZC1905 (SEQ ID
NO: 67) in mice, Figure 3813 is a graph  depicting the phatmacokinetic
profile of ARCI S7 (SEQ ID NO: 5) and AEC1905 (SEQ ID  NO: 67) in CD-I
mice after a single IN/ bolus adininistrution; Figure 38C is it table
showing  the noncomparhnentaI analysis of the concentration versus
time data depicted in Figure  



383. [0058] Figure 39 is a table showing delect'ion of the listed
aplamers in mouse heart  tissue following intravenous administration,
100591 Figure 40 is a table showing the experimental design ofanimal
Study 1,  described in Example 5E. 10060] Figu ra 41 is a table
showing apl;uner plasma concentration versus tittle  following
intravenous bolus administration of aptamer to cynomolgus macaques.
10061 Figure 42 is a table listing the pharrnacokinetic parameters for
ARC657 (SEQ ID  NO: 61), ARC65S (SEQ ID NO: 62) and ARC187 (SEQ ID NO:
5) administered  intravenously to cyn.omolgns macaque in Stucly I.
100621 Figures 43(a) and 43(c) are graphs depicting plasma
concentrations of sCSb-9  and C5o over time following intravenous
administration of the anti-CS apiamcrs ARC657  (S]Q I D N(D: 61).
ARC658 (SEQ ID NO: 62), or ARC' 187 (SEQ ID NO: 5) to cynomolgus
macaques; Figures 43(h) and 43(d) are graphs depicting plasma
concentrations of sC5b-9  and C5a versus concentration of anti-CS
aplamers, ARC657 (SEQ 1D NO: 61), ARC65S  (SEQ ID NO: 62), or ARC187
(SEQ ID NO: 5). [00631 Figure 44 is a table showing the experimental
design of Study 2, described in  Example SF. 101)641 Figure 45 is a
graph showing the mean antanrer plasma concentration at various  time
points following intravenous administration of ARC65S (SEQ ID NO: 62),
or ARCI 87  (SEQ 11) NO. 5) to cynomolgus macaques. 9 WO 21116/II SXSS
PCl/U.S21)116/NL 215  (00651 Figure 46 is a table showing the two
conipartniental analysis of the eonecntration  versus Lime data
following intia%enons bolus Iplamer admini.sI..ratior 10 cynomoh_us
macaque. 1011661 Figure '17 is ;i graph depicting CSh-9 concentration
versus ARC 187 (SEQ LD  NO'. 5) or ARC65S (SLQ ID NO: 62) concunhm
tion in the presence of zymosun in  cynoni0 gas plasma. 100671 Figure
49 is C. graph depicting C5a concentration versus ARCIS7 (SEQ CD NO:
5) or ARC65S (SEQ ID NO: 62) concennation in the presence of zymosan
in cynomolgus  plasma. 100681 Figure 49 is n table sinmiurizing the
I'K-PD study ofARCtS7 (SI7Q 1.D NO: 5)  during and aFler IV hulas plus
infusion ad ninistrafion to cynomolgus macaques. 100691 Figure 50 is a
ruble sumMill 7ing the pharmacokinctic parameters for ARC 157  (SFO ID
NO: 5) in cvnomolgus macaques utter IV bolus administration. 100701
Figure 51 is a graph depicting the calculated and actual pneastucd pha
rmfunkinetic profiles of A RC I87 (SEQ U) NO: 5) dm ing and after IV
bolus plus  



infusion administration to cynomolgus macaques. 100711 Figure .52 is a
graph showing the plasma levels of. active ARCI S7 (SEQ ID NO:  5)
rcnmin constant during and alter IV bolus plus infusion administration
to cynomolgus  macaques. 100721 Figure 53 is a able showing the
predicted human dosing requirements Foranti- CS aptamers i^ CAI3C
surgery. 100731 Figure 54 is a graph depicting ARCI 87 (SP,Q 1-D NO:
5) has relatively no in  vitro effect on congulatiion as measured by
the prothrombin time (PT) and activated partial  thnmiboplastin lime
(APTT). 100741 Figure 55 is a table sunml- the in vi/r-0 effeccs of
ARC187 (SRQ ID NO: 5)  on anti-coagulation activity ofheparia, and
procoagulaiion activity of protanrine. (00751 Figure 56 is a graph
showing ARC IS? (SEQ 11) NO: 5) does not effect I:he  reversal of
heparin anticoagulation in vivo. 0 WO 2101611188858 PCT/t1.S 21)1 16
/10 5 2 15 10076] Figure 57 is graph showing heparin and prom nine
both have no effect on ARC187 (SEQ ID NO: 5) anti-complement function,
measured by inhibition of complement  activation of zymosan. [0077]
Figure 5S is a graph depicting the percent inhibition or sheep
erythrocyte  hennolysis in the lresence of human Serum as a function
of conuenn-tdion of anti-C5  aptanners ARC 1905 (SEQ ID NO 67) or
ARC672 (SEQ Fl) NO 63). [00781 Figure 59A is a graph depicting the
percent inhibition of hemolysis in the  presence ol` human, cynomolgus
monkey and rut serum by ARC; 905 (SEQ 11) NO 67);  Figure 59B is a
table summarizing the mean 1Csa values for inhibition of complement
activation in human, cynomolgus monkey and rat sent by ARC1905, an
anti-CS aptamer  or AR C127, an irrelevant aptamer which does not bind
C5 (negative control). 10079] Figure 60 is a graph depicting the ICso
value Vol inhibition of radielabeled  ARCt86 (SEQ ID NO: 4) (vertical
axis) as a function of concentration of unlabeled  competitor ARC1905
(SEQ ID NO 67) or lARC672 (SEQ If) NO 6$) (hori'enntal axis), in a
competition binding assay. [0080[ Figure 61 is a graph depicting the
ICso value far inhibition of mdiolabeled  ARC I S6 (SFQ I D No: 4)
(vertical axis) as a function of concentration of unlabeled
competitor ARC 1905 (SEQ LD NO 67) (horizontal axis) at 37`C and 25'C.
in a competition  binding assay. 10081] Figure 62 is a graph depicting
standard carves for itiniall ('5a (11('51) Ind  cynomolgus monkey CSa
(hC5a cq). [0032] Figure 63 is a table summarizing the tCs0, IC9n and
IC 99 values fin' inhibition of  CS activation in human and cynomolgus
monkey serum by ARC1905 (SEQ ID NO 67), as  



measured in a zSm osan-induced complement activation assay. [OOS31
Figure 64 is it graph depiciting the percent inhibition of C5u
generation as a  function of ARC1905 (SEQ ID NO 67) concentration in
human and cynomolgus monkey  sera as measured in a zymosan-induced
complement activation assay. [0084] Figure 65 is a graph depicting the
effect oif ARC 1905 (SEQ 11) NO 67) on C3a ~I1  generation in human or
cynomolgus monkey serum; as measured in a zymosau-induced complement
activation assay. it AVO 2ru6/MN08 I'CfIUS2006/I 11152 IS  [00851
Figure 66 is a table Sudvnarizing the mean 1Csa, 1% and ICa values for
ARC ] 905 inhibition of complement :iutivation (SEQ ID NO (17) in
human serum from 5  donors. as measurer] in a tubing loop mndcl of
complement activation. 1()056 Figure 67 is a graph depicting the
percent inhibition of C5a and C3a generation  as a function of
concentration of ARC1905, an anti-CS aptamcr, or ARC'127, an irrelevam
aptamcr which does rot bind CS negative control) in a ttlbiu; loop
model of complement  activation. Su.-i-i 1 Y OF" I'llr.(NVENTION
100571 The present invention provides materials and methods for the
treamient.  prevention and amelioration of complement elated disease.
In one cmboclintent, an  apromer comprising a nucleotide sequence
according to ARC 186 (SEQ ID 110: 4)  conjugated to a PEG moiety is
provided. In particular embodiments, this A- ITC 1 S6  aptamcr/PEON
conjugate comprises substantially the sane binding affinity for C5
complement protein as an apramer ccnsisting of the sequence according
to SEQ I D NO: 4  but lacking the PEG moiety. Suhstantinlly the same
handing aftinily as used herein means  no more; than ubuul a 2 to led
fold difference, preferably no mare than n 2 to live fold  difference
in dissociation eonstmtts as measured by dot blot analysis. In some
embodiment;  the dissociation conslanl-s are measured by competition
clot blot analysis as described in  Example I A below. In sonic
embodiments, the polyethylene glycol moiety comprises a  molecular
weld greater than 10 IeDA, particularly a molecular weight cal 20 kDA,
more  pertientare 30 k,Da end more partieulary 40 IWo. In sonic
umhodiments, the PEG moldy is  conjugated to the 5 end of ARCI S5
(.SEQ ID NO.4). In sonic embodiments the  aplanredPEG conjugate
comprises a half life, preferably the terminal half life in a two
compartment model as determined by the method described in Example ..E
below, of at  least 15 hours, preferably at least 24 hours, more
pre.terably at least 48 hoots in primate. In  some embodiments the
aplamer/PEG conjugate comprises a half life; preferably the  terminal
half life in a two compartment model, of at least 10; preferably at
least 15 hours in  rat In sonic embodiments, the PEG conjugated to the
5' end of ARC P S6 (SEQ I D NO: 4)  is a 10 kDc PEG. To particular
embodiments the 40 heDa PEG is a branched PEG. In some  



en4rodiments the branched 40 IWDa PEG is 1.3-bis(mPEG-[20
kDa])-propyl-2-(4'- butamide). In other enboliments the branched 00
kDa PEG is 2,3-bis(n1PI7G-[20 kDa])- propyl-i-carbamoyl. 12 WO
200a6/1188%88 PCT/US20(t6/11115 215  100881 In embodiments where Ilse
branched 40 kDa PEG is 1,3-bis(mPEG-[-20 k.Da])-
propyl-2-(4'-butamide), an aptamer having the structure set forth
below is provided: O  20 kDa mPEG-NH-C-O 0 H 0 OCH2CH:CH,-C-N' 5'
Aptamer  20 kDa mPEG-NH-C-,I Mitre,  ."" indicates a linker  A pta to
cr = iCmGtCtc.GfCmGmG LUfCIUCCmAniGmOICG fCfUmGmAmGIUfCI tiniGlnAmO
tUfULU  AICfCILImGI'CmG-3T (SEQ ID NO: 4), wherein fC and
flU=2'-tluoro nucleotides, and mG and mA =2'-Oi\'Ic nucleotides  and.
all other nucleotides are 2'-OI.I and.iT indicates sin inverted deo.x
Ihylnidine.  1011891 In embodiments where the branched l 40 kDa PEG is
2,3-bis(nPEG-[20 1Wa])- propyl-I -carbamoyl, an aptamer having the
structure set forth below is provided: 9H  -O-C-N^'-S' 3 Aptamer 3'
20 Wa mPEG-Oj 20 k0a mPEG-O- where, "' inchicares a linker  Aptamer =
ICn 1G I CICG IOmC mGfUfCfUI'Cmr\mGruGfCGfC tUnuGmA niGfU fCt'U
mGntAmGtU tUfl:  AICFC: fmGtCmG-3"1'(SEQIDNO:4), wherein fC and IU =
2'-flt om nucleotides. and mG and mA =2'-OMe nucleotides and all
other nucleotides are 2'-Of-1 and 3T indicates on inverted deoxy
thymidioe. 100901 In sonic embodiments of this aspect of the invcmion
the linker is an alkyl linker,  In particular embodiments, the alkyl
linker comprises 2 to I S consecutive CFh groups. In  preferred
embodiments, the alkyl linker comprises 2 to 12 consecutive CTi_
groups. In  particularly preferred embodiments the alteyl I ulcer
comprises 3 to 6 consecutive CI-f2  groups. [00911 In a particular
embodiment en aptamer, ARCI S7 (SP.Q ID NO: 5). having the  srrucntrf,
scr forth below is provided: 



13 W'O 2IiiIo/I M8Nffi3 PCT/U.SNIOGln 15215  0 is  20 kDa rPEG-NH-G-0
0 H 0  O OCHiCHrCli;,--C-IJ P. O-5' Aptamer 3  20 kDa mPEG-NH-C-O
where Aptamer I'CmGLCICGI'CTGmUIUCCIUI'CniAmGmC.iICGI'CNmCniA.mGIUCCf~
IniOmAmGIL113lU  AfCfCIUraGI'CinG-3T(Sl2'Q ED N!0: 4) wherein IC and N
(laoro nucleotides, and mG and mA-2'-Oible nucleotides  and all u(he:
nucleeliucs ere 2'-OH and where Y IF indicales an inverted deoav
Ilrvmidiuc. 100921 In another embodiment anaptamcr, ARC1905
(SEQIDNO:67),havingthe  structure set forth below is provided: 0 0  20
kOa mPEG-O-~ 0 O H - P 0-5' Aptamer 3'  20 kDa mPEG-0-1 where A pin
mgr =
fCmGICICQICmGmGfUIC.U.`CnvAmGm(JfCGICtUmCmAmC_'iI.JICRiInCimA11ICi
-F!U  AIC:iCIIJmGICniO-3T (SCQ 1D NO. 4) wherein IC. and (U = 2-flnoro
nucleotides, and mG and mA = 2'-OA4e nccleolides  and all other
nucleolriles are?'-OH and where ST indicates and inverted deoxy lhvm
idinc. 0111931 In ;ntolhcr aspect, the invention provides
phmrmaceul.ical compositions, In one  entbodintent, a pharnwceulical
compnsirion comprising a therapeutically effective amount  of A RC P37
(SEQ I D NO: 5) or A IRC 1905 (SEQ ID NO: 67) or a sill thereof is
provided.  I'he pharmaccutical compusition of the invention may,
comprise a pharnutceutically  acceptable carrier or diluent. In this
aspect, the invention provides a pharmaceutical  composition
comprising a therapeutically effective amount of an aptamer that
inhibits C5  coniplentent protein cleavage ut rivu or a salt thereof
and a pharmaceutically acceptable  carrier or diluent. In this aspect
of the iit enl.ion an ARCI S7 (SEQ ID NO: 5) or ARC1905  (T13Q ID NO:
0) pharmaceutical composition for use in the treatment, prevention or
amelioration of disease ur vivo is provided. Also, in this aspect of
the invention ARCI S7  (SHO ED NO: 5) or ARC 1905 (SEQ ID NO: 67) for
the use in the preparation oFa  )harntaceuticnl composition are
provided. 14 



WO 21114018888 8 PC170$2006 /11115 2 15  100941 In another aspect of
fhe invention, methods orhreannent arc provided In one  embodiment.
the method of the invention comprises nearing, preventing or arras
oraling a  disease mediated by 05 complement protein, and/or Ws
derivatives C_ia and C5b-9, the  method net tiding achministerrug a
pharmaceutical composition comprising ARC Si (S IQ  I D NO: 5) or
ARC1905 (SEQ ID NO: 67) or a salt Ihereol to a vertebrate. In some
embodiments, the method comprises administering the pharmaceutical
composition of the  invention to a mammal In sonic embodiments, the
mammal is a human. 100}151 In some embodiments, the C5 complement
protein, C5a and/ur MA-mediated  disease to be neared is acute
isehemic diseases (myocardial intaretion, stroke,
isehemic/repertusion injury); acute intlanunarory diseases (infectious
disease, septicemia,  shock; acute/hyporucule hansplant rejection);
chronic inflanunatorv and/or immune- mediated diseases (allergy,
astlinin, rheumatoid arthritis, and other rheunntologicsl  diseases,
multiple sclerosis and other neurological diseases, psoriasis and
other  dermatological diseases, nryasthenfa gravis. systemic Iupus
erylhl (SLIE),  subacute/chronic Iranspla it rejection,
glontemlonepltritis and other renal cliscases). In some  entbodin
cuts, the CS complement protein, C5a and/or C51>_9 mediated diseases
to he  treated Include complement activation associated with dialysis
or circumstances in which  blood is passed over and/or through
synthetic tubing and/or foreign material. In some  embodiments, the C5
complement protein, C5a and/or C5b-9- mediated disease to he  treated
is selected from the group consisting of myocardial injury relating to
C.ASCi surgery,  myocardial injury relating to balloon angioplasiy and
myocardial injury relating to  reslenosis. In some embodiments, C5
complement protein, ITS War C5b-9-mediated  disorder to be treated is
selected from the group consisting OR myocardial injury relating to
CABG surgery, myocardial injury relating to balloon angioplasty,
myocardial injury  relating to restenosis, complement protein mediated
complications relating to CA130  surgery, complement protein mediated
complications relating to percutaneous coronary  intervention,
paroxysomal nocturnal hemoglobinuria, acute transplant rejection,
hyperacute  transplant rejection, subacute Transplant rejection, and
chronic transplant rejection. In sonic  embodiments the CS complement
prom in C5a and/carC5b-9- mediated disease to be treated  is
complications relating to CABG surgery: In a pacricular ernboclinrent,
the disease to be  treated is myocardial injury relating to CABO
surgery 100961 In some embodiments, the method of the invention
includes administering the  phamiaeentical composition comprising ARCI
S7 (SEQ 03 NO: 5) or ARM 905 (SEQ ID  15 WO 2006/MN RSHN
PC'1N52nn6/nu5215  NO: 67) to achieve an aphmer pl,asnm concenhution
that is about 5 to about 10 times that  of To endogenous C5 complement
protein. In some embodiments, the pharmaceutical  



AM S7 (SEQ I.I) NO: 5) or ARC 1905 (SEQ I) NO: 67) apramer
compositions are  administered to achieve an apramer plasma
concomtottioo that is about .75 to about 5 times,  75 to about 3
rimes, and 1,5 to about 2 times that of the enclore.nous CS
contplentont  protein while in other embodiments the aptanter
composition is adntinisteted to achieve a  concentration equivalent to
that of the endogenous contplentcnt protein. In sonic  embodiments,
the Pharmaceutical composition of the invention comprising ARC 137
(SGQ  ID NO. 5) or A1LC1905 (SEQ ID 140 - 67) is administered to
achieve an apramer plasma  concenuation of about 5 pM. about 4 pM,
about 3 pM ; about 2 :M., about 1.5 p.M, about I  pM or of about 500
uM 100971 Any combination of route, duration, and rate of
administration may he used that  is sutricienL In achieve [ho aptanter
plasma concentrations of the invention. In sonic  enlbodintents the
pharmaceutical composition is athniuistered innnvennusly. In some
enthodiments, the pharmaceutical composition is administered as a
bolts and/or via  Continuous infusion. 100931 In particular
embodiments of treating, preventing and/or ameliorating  complications
related to CAl3G surgery; parricuLnrly myocardial injure' i'elated to
CABCi  surgery, the method nfthe invention comprises administering the
pharmaceutical  composition prior to surgery and cominuing
administration at least 24 hours, in some  crntiadinlenrs about 4S
hours or in some emhodintents about 72 hours. Ina p,ullcular
embodimeot of this aspect of the invention, a plasnt::I upmncr
concentration of about two  tines the endogenous complement protein
concentration is achieved by administration of an  intravenous bolus
of about.75 to 1.25, preferably of about I prig of apramer per kg of
the  patient to be treated in advance of, simullaucously with or after
intravenous infusion ofa  lower We of uplamer wherein mg does not
include the weight of Ilse conjugated PEG. In  some embodiments the
lower dose will be infused at a rate selected from the range of 0.001
to 0.005 ntg/kg/ntin wherein me does net include do weight of the
conjugated PIG. In a  particular entbodintent, the lower dose will be
infused at a rate of about 0.0013 ntg/kg/min.  In stillblher
embodiments of this aspect of the invention, where the
aptanter/conjugate  comprises a sufficiently long half life, he
apramer pharmaceutical composition stay be  administered once or twice
daily as an intravenous bolts dose. 16 VA'0 2(Itl6IIIN098
PC17US211tk/111152 IS  10099i In another aspect of'the invention,
diagnostic methods are provided. In one  embodiment, the diagnostic
method comprises contacting the ARC 1 37 (SEQ 1 D NO: 5) or  AIt C1905
(SEQ ID NO. 67) with a composition suspected of comprising C5
complemenl  protein or a variant thereof, and detecting the presence
or absence of 05 complemenl  protein or a variant thereof. In some
embodiments the complement protein or variant are  vertebrate,
particularly mamnmaliaun, and more particularly human The present
invention  



provides an ARC157 (SEQ ID NO: 5) or ARC 1905 (SEQ ID NO: 67)
composition liar use  as an In vitro or in vivo diagnostic. 1I0100] ha
another aspect of the invention, an aptamer comprising a nucleotide
sequence  selected from rife group consisting of': ARC 130 (SJiEQ ID
NO: 2) and ARC 158-1 S9.  ARC250, ARC'296-297. ARC331-334; ARC411-440,
ARC457-4.59,ARC47- . A.RC522- 525, A.RC532, ARC543-544, ARC550-554.
ARC657-655, ARC672, AltC706; ARC1537,  ARC] 730, (SIsQ ID NOS: 6 ra
SEQ NO: 66) is larovidccl. In another embodiment any one  of ARC 330
(SEQ ID NO: 2) and ARC 188-189, ARC250, ARC296-297, ARC)]] -334,
ARC411-440, ARC457-459, ARC473, ARC522-525, AR0532. ARC543-544,
ARC550- 554, ARC657-658, ARC672, ARC706. ARC1537, ARC1730. (SEQ ID
NOS: 6 to SLQ  NO: 66) for use in the preparation of a pharmaceutical
composition is provided. In this  aspect, the invention provides a
pharmaceutical composition comprising a therapeutically  effective
amount of an aptamer that inhibits C5 complement protein cleavage in
vivo or a  salt thereof and a pharmaceutically acceptable carrier or
diluent. (001011 In a panicular embodiment, an aptamer comprising a
nucleotide sequence  according to SEQ ID NO: I is provided. In a
particular embodiment, an aptamer comprising  a uucleotide sequence
selected fort the group consisting of SEQ ID NO: 61, SEQ ID NO:  62;
and SEQ ID NO: 64 to SEQ ID NO: 66 is provided. In some embodiments,
where the  aptamer comprises a nucleotide sequence selected from the
group consisting of SEQ ID  NO: 61, SEQ ID NO: 62, and SE Q ID NO: 64
no SEQ ID NO: 66: the aptanhcr comprises  substantially the same
binding affinity For C'S complement protein as an aptamerconsisting
of dhe sequence according to SGQ ID NO 4 bun lacking a PEG moiety.
1001021 In some embodiments wherein the apramercomprises a nucleotide
sequence  selected from the group consisting of SLQ ID NO: 61, SEQ ID
NO. 62, and SEQ ID NO:  64 to SGQ I D NO: 66, the apr'alner comprises
a half file, preferably the terminal half life in  a two compartment
model as detenninecl in Example 5E below, ofat least 15, pre[erably at
17 VA'O 211116/1I *N PCT1L1S21106/nn5215  least 30 hours in primate in
some embo.limcu rs wherein the aptarner comprises a  uueleotide
sequence seiceted tr!nn to ,teal, consisting ASE Q ID NO: 61, SEQ ID
NO: 62.  and SE Q 1.D NO, 64 to SEQ ID NO: 66, the aplomer comprises n
half lit, preferably the  terminal half life in a two compartrnenl
model, of at least I and a hall', preferably at least  seven hours in
rat. [0010. 1 In some embodiments of this aspect of the invention,
wherein the aptarner  comprises a nucleotide sequence selected Prom to
group consisting of SEQ ID NO: 61  SEQ ID NO 62, and SEQ in NO 64 to
SEQ ID NO: 66, the aptarner is synthesized with a  5' linker 1.ts
follows: 1-hN-^-5' Aptamer 3' i~ herein I - denotes the linker. In
some  embodiments the linker is an alkyl linker as follows:
H7N-(CH,)~-a' Aptamer 3' wherein  



n=2 to I S, preferably n= 2-12; more preferably n= 3 10 6. more
preferably n=6, and odterein  Aptamer
rcmOrLfcGICmGmGflirciUIOmr\mGmGfCGfCRInlGuliAmGlUtCIUmGinAVucfU1L IU
A.rc:(~IUmGfCmG-3'f (SGQ IDNO:4) wherein CC and liJ = 2'_flnoro
nucleotides, and mG and m,-A = 2*-OMe nucleotides and all  other
nucleotides arc 2'-OE-l and whore :3 1 indicates an inverted deoxy thy
niclinc The  reselling amine-tnodi lied aptarner may he conjugated to
a 1'1--G moiety selected Prom the  group consisting Ohl 10 kDa PEG; 20
kDa PEG, 30 kDa PEG and 40kDa linear PEG. In  seine embodiments, a
phannaccutical composition comprising a therapeutically effective
amount of an aplamcr comprising a nucleotide sequence selected from
the group consisting  el SEQ ID NC): I, SEQ ID NO: 2 and SEQ LD NO: 6
to SEQ NO: 66, particularly from the  group consisting of SEQ 11) NO:
6t: SECS 1 D NO: 62. and SEQ I'D NO: 64 to SEQ ID NO:  66 ur a salt
thereof is provided, The limn naceutical composition of the invention
may  comprise a pharmaceutically acceptahle carrier or diluent. In his
aspect or the invention it  pharmaceutical composition for use in the
treatment, prevention or amelioration of disease  in vivo. comprising
an nptamer which comprises a nucleotide sequence selected front the
group consisting of: SEQ ID NO: 2 and SEQ ID NO: 6 to SEQNO: 66,
particularly Prom  the group consisting of SI=Q ID NO: 61, SEQ ID NO:
62. and SEQ ID NO'. 64 to SEQ lD  NO: 66 is pvv Wed. 100tn4I !n
another embodiment, a method of treating, preventing or ameliorating a
disease mediated by CS complement protein is provided, comprising
administering a  pharmaceutical composition comprising an aptameror a
silt thereof, where the aptarner  comprises a nucleolicle sequence
selected from the group consisting of. SEQ ID NO: 2 rmd Is I 4. WO
2166108g.S N PCf-/t1S?un6/an5215  SEQ ID NO: 6 to S']-,,Q Na 66,
particularly from the group consisiing or SEQ ID NO: 61,  SEQ ID NO:
62, and SEQ 10 NO: 64 to SEQ FD NO: 66 to a vertebrate. In some
embodiments of M is aspect of the invention, the method comprises
administering the  pharmaceutical composition of the invention to a
mammal, preferably a human. 1001051 In some embodiments, the CS
complement protein; CSa and/or CSb-9-me6ated  disease to be treated is
acute ischemic diseases (myocardial infarction, stroke,
ischemic/reperfusion injury); acute inflammatory diseases (infectious
disease, septicemia.  shock, actde,lhypcraeute transplant rejection),
chronic inflamma tong and/or immune- mediated diseases (allergy,
asthma, rheumatoid arthritis, and other henmatological  diseases,
multiple sclerosis and other neurological diseases, psoriasis and
other  dermatological diseases, myasthenia gn!vis, systemic Inpus
erythematosus(SLE),  subacute/chronic Iran.splant rejection,
glomemlonephriUs and other renal diseases). In some  



embodiments, the CS complement protein, C5a and/or l:Sh-9 mediated
diseases to be  treated include complement activation associated with
dialysis or circnmsmnccs in which  blood is passed over and/or through
synthetic robing and/or foreign material. In some  embodiments, the C5
complement protein C5a and/or C5b-9- mediated disease to be treated
is selected ham the group consisting of myocardial injury relating to
CA13G surgery,  myocardial injury relating to balloon tmaioplasty and
myocardial injury relating to  restenosis. In some embodiments, CS
complement protein, C5a and/or C549-mediated  disorder to he treated
is selected from the group consisting o[: myocardial injury relating
to  CA]3G surgery, myocardial injury relating to balloon angioplasty,
myocardial injury  relating to restenosis, complement protein mediated
complications relating to CABG  surgery, corn pleinent protein
mediated comp) ioa Lions relating to peremaneons coroner
intervention, paro:eysomal nocturnal hemngloWnuria, ,acute transplant
rejection, hyperacnte  transplant rejection, Subacute transplant
rejection, and chronic transplant rejection. In  .some embodiments the
C5 complement protein CS and/or C5b-9- mediated disease to be  treated
is complications relating to C.ARG surgery. In a particular
embodiment, the disease  to be treated is myocardial injury relating
to CABG surgery. [001061 In some embodiments, the method of (he
invention includes administering the  pharmaceutical composition
comprising an aptamer having a nucleotide sequence selected  from the
group consisting of: SEQ ID NO: 2 and SEQ II) NO: 6 to SEQ NO. 66,
particularly from the group consisting orSEQ ID NO: 6l , SEQ 1D NO: 0,
and SEQ ID  NO: 64 to S6Q ID NO: 66, to a patient to achieve an
aptamer plasma eoncenh'afion that is l9 N'O 2uur,/nsxxxs
PC'IMS2auelm052 I5  about .5 to about I 0 I nice Chat of the c.
,dvbcnour, C5 complement protein. Fu some  embodiments; the
pharmaceutical splain:r compositions are administered to achieve an
aptamer plasma concentration that is about .75 to about 5 times. .75
to about 3 limes. and  15 in about 2 Limes that of the enclogetous C5
complement protein We in other  cntbodintents the aptamer composition
is achninistered to achieve it concentration equivalent  Lo that of
the endogenous complement protein. In sonie embodiments, the
pharmaceutical  composition of the invention administered to achieve
an aptamer plasma concentration of  about 5 utM, about -0 pM, about 3
LuM, ahout 2 pi~1, about 1.5 M, about I phd or of about  500 mM.
1001071 Any combination of mute, duration, and rate of administration
may be used that  is sufficient to achieve the aplnntcr plasnla
concentrations of the invention. In song  embodiments the
pharmaceutical oon,positinn is achuinistet'ed intravenously. In Some
cutbodintents, the pharmaceutical composition is administered as a
bolus andlor via  continuous infusion. 100 1081 In particular
embodiments of treating, Prcvcnluic and/or ameliorating  



complications related to CAI3G surgery, particularly nryocardial
injury related to CA 13G  surgery, the method of the invention
comprises administering the pharmaceutical  composition prior to
surgery and continuing administration at least. 24 hour's; in some
entbodintents about 43 hours or in sonic embodiments about 72 hours.
In a particular  embodiment of this aspect of the invention, the
desired aptamer pLnsma concentration, e.g..  too times the endogenous
complement protein concentration in some embodiments, is  achieved by
administration of ,in intravenous bolus to the patient to be reared in
advance of.  simult'aneously with, or after intravenous infusion or n
lower close of aptamer. In still other  entbodintents of this aspect
of the invontion, wvhen'e the aptarncdconjugnlc comprises a suf
ticicndy long half life, the aptamer phanmaceutical composition may he
administered  once or twice daily as an intravenous Who dose. 10111091
In another aspect or To invention diagnostic methods are provided. In
une  embodintem, the diagnostic method comprises contacting it
composition suspected of  comprising, C5 complement protein or a
variant thereof with an aptamer comprising a  nucleotide sequence
selected ham the group consisting or SEQ 1D NO: 2 and SEQ ID NO:  6 to
SEQ NO 66. particularly Bann the group consisting of SEQ LD NO: 61,
SEQ [D NO:  62, and SEQ U.) NO: 64 to SEQ LD NO: 66, and detecting the
presence or absence of C5 20 %V0 2nI1G1088888 VCl'111S2un(,yn 15215
complernenr protein or a variant thereof In some embodiments the
complement protein or  variant is vertebrate, particularly mammalian,
and more particularly human. The present  invention provides an
aptamer composition having an aptamcr comprising a nucleotide
sequence selected from the group consisting of: SLQ Ill NO: 2 and SEQ
ID NO: 6 to SEQ  NO 66 for use as an in vitro or or t~rno diagnostic.
in the present invention, an aptamer  Q comprising a nucleotide
sequence selected from the group consisting of. SEQ ID NO: 2 and  SEQ
TO NO: 6 to SEQ NO 66 for use in the preparation or a pharmaceutical
composition is  provided. [001101 In another aspect of the invention,
an aptamer comprising a nucleotide sequence  that is SON identical to
any one of the sequences selected from the group consisting of SEQ  ID
NOS: 75 to 81, SEQ ID NO: 83, and SEQ II) NOS: 88 to 98 is provided.
In some  embodiments, an aptamer comprising a nucleotide sequence that
is S0% identical to the  unique region olany one of to sequences
selected from the group consisting of SEQ Ill  NOS 75 to S I and SEQ
ID NOS: SS to 9S is provided. In another embodiment an tamer
comprising a nucleotide sequence That is 90% identical 1o any one
oftlte sequences selected  from the group consisting of SE Q ID NOS:
75 to S I, SEQ ID NO: 83, and SEQ II) NOT 88  to 98 is provided. In a
particul rr embodiment, an aptamcr comprising a nucleotide sequence
that is 90% identical to the unique region of any one of the sequences
selected From the  



group consisting of SEQ TD NOS: 75 to S I and SEQ Il) NOS: 88 to 98 is
provided. In yet  another embodiment, an aptamer comprising a
nucleotide sequence of 40 celiriguons  nucleotides identical to 40
contiguous nucleotides included in any one of the sequences  selected
from the group consisting of SEQ ID NOS: 75 to SI and SEQ CD NOS: BE
to 9S is  provided. In another embodiment, an aptamer comprising
a.nucleotide. sequence of 30  contiguous nucleotides identical to 30
contiguous nucleotides included in any one of the  sequences selected
from the group consisting of SEQ ID NOS: 75 to 8I, SEQ ID NO: 83  and
SEQ ID NOS: 88 to 9S is provided In yet another enbodinaent, an
aptamer that binds  specifically to C5 complement protein comprising a
nucleotide sequence of 10 contiguous  nucleotides identical to 10
contiguous nucleotides included in any one of the sequences  selected
from the group consisting ofSEQ ID NOS: 75 to SI, SEQ ID NO: 83 and
SEQ ID  NOS: 38 to 98 is provided. In a preferred embodiment ap
aptamer comprising a nucleotide  sequence according to any one of flit
ngcleotide sequences selected from the group  consisting of: SEQ I D
NOS: 75 to S I , SEQ I D NO: S3 and SEQ I D NOS: BE to 99, is
provided 21 \VO 21tt1(1a69%NR 1'CT/US2nu6Jnn52IS  10011 11 In some
embodiments, the aptamers of this aspect of the invention described
immediately above may further comprise a chemical modi4ication
selected bout the group  consisting: of a chemical substitution at a
sugar position; a chemical subsliEntion at n  phosphate position, and
a chemical substitution at a base position of the. nucleic acid
sequence. In some embodiments the: moc!if icalinn is :selected from
the group consisting of:  incorporation ofa modified nucleoticle; 3'
capping; conjugation to a high molecular weight;  non-immunogenic
compound: conjugation to a lipophilic compound; and modification of
the phosphate buck bone. 1001121 In 1referred embodiments al this
aspect oIthe invention; the apuimer modulates  a tunetion ofa C5
complement protein or a variant thereof. In particularly preferred
embodiments, the aptamer inhibits a IuncLion DIGS complement protein
or a variant thereof.  preferably in vivo, more preferably in vivo in
humans. In one emboclimeni of this aspect of  the invention, the
function modulated, preferably inhibited, by rho aptamer is C5
complement protein cleavage. 1001 Ill In some embodiments of anrrther
aspect, the invention provides a pharmaceutical  composition
comprising a therapculically effective amount oFan aptamer that blocks
CS  complement, protein cleavage in giro or a salt thereof and a
pharntaceuticafly acceptable  carrier or diluent. 1001 141 In sane
embodiments, a pharmaceutical composition comprising a
therapeutically effective amount of an aptamer comprising a nucleotide
sequence 80%  identical to, prefeably 90'% identical to a nucleotide
sequence selected front Ilse group  



consisting of SLQ IJl NOT 75 Le 81, SEQ ID NO: 83 and SEQ ID NOS: SS
to 9S or a salt  thereof is provided. In some entbodintenes, a
ph~unmstceutical composition comprising a  therapeutically efieuive
antotmt of an aptamer comprising a nucleotide sequence 80%  identical
to, preferably 90% identical to the unique region ofa nucleotide
sequence selected  tom the group consising of SLQ ID NOS: 75 to S1,
SEQ ID NO: 83 and SEQ ID NOS: SR  to 98 or a salt thereof' is
provided. In other embodiments, a pharmaceutical composition
comprising a therapetrtically effective amount of an aptamer having
40, 30 or 10 contiguous  nucleotides identical to 40, 30 run
nucleotides, respectively, to it nucleotide sequence  selected from
the group consisting of SEQ 1.D NOS: 75 to SL SLQ ID NO: 83 and SEQ
Ill  NOS: 88 to 95 is provided. The pharmaceutical composition of the
invention may comprise  a pharmaceutically acceptable carrier or
diluent. In this aspect of the invention a 72 i wo bION SIGN
PC17IIS2u06/n05215  pharmaceutical composition is provided for use in
the treatment, prevention or amelioration  of disease ut too, where
the pharutaceutical composition comprises an aptamer having a
nucleotide sequence selected front the group consisting of SEQ 4) NOS:
3 to 4, SEQ lD  NOS: 75 to 81, SEQ ID NO: 83 and SEQ Ti) NOS: 88 to 98
ora At thereof. In this aspect;  an aptmner having a nucleotide
sequence selected from the group consisting of SEQ ID  NOS: 3 to A SEQ
11) NOS: 75 to S I, SEQ 10 NO: 83 and SE Q [1) NOS: 88 to 98 for use
in  the preparation or a pharmaceutical composition is provided. In
this aspect, the invention  provides a pharmaceutical composition
comprising a therapeutically effective tunount of all  nptamer that
inhibits CS complement protein cleavage in Piro or a salt thereof and
a  pharmaceutically acceptable carrier or (iluent. In this aspect of
the 1001151 In some embodiments, the C5 complement protein, C9o and/or
C5b-9-mediated  disease to be treated is acute ischemic diseases
(myocardial infarction, stroke,  ischemic/reperfusion injury); acute
intlammatory diseases (infectious disease, septicemia,  shock,
acute/hyperacure transplant rejection); chronic inflammatory and/or
inunune- mediated diseases (allergy, asthma; rheuniatoirl arthritis,
and other lieu ma to logical  diseases, multiple sclerosis and oilier
neurological diseases, psoriasis and other  clermatological diseases,
myasthenia gravis. systemic lupus erychcmatosus (SLI),
subacute/chronic rransplant: rejection, glomeruloneplu iris and other
renal diseases) In some  embodiments, the C5 complement protein,. C5a
and/or C5b-9 mediated diseases to he  treated include complement
activation associated With dialysis or circumstances in which  blood
is passed over and/or through synthetic whine and/or foreign material.
In some  embodiments, the C5 complement protein C5a and/or CAN-
mediated disease to be treated  is selected Rum the group consisting
of myocardial injury relating to CA13Ci surgery,  myocardial injury
relating to balloon angioplasty and myocardial injury relating to  



reslenosis. In sonic embodiments, C5 complement protein, C5a and/or
C5b 9-mediated  disorder to be treated is selected from the group
consisting of: myocardial injury relating to  CAt3G surgery,
myocardial injury relating to balloon angioplasty, myocardial injury
relating to restenosis, complement protein mediated complications
relating to CA 130  surgery, complement protein mediated complications
relating to percutaneous coronary  intervention, paroaysonml nocturnal
hcmoglobinuria, acute transplant rejection, hyperucuie  transplant
rejection, subacute transplant rejection, and chronic nmtsplant
rejection. In some  embodiments the C5 complement protein C5a aal/or
C5b-9- mediated disease to he neared 23 WO 200e/11y888N PC
rlt1S2006AM5215  is complications relating ro CABC snigt:y. Ti -a
particular embodiment. the disease to be  treated is myocardial injrn,
relating to CABC surgery. 1001101 In some cmhediments, the method o
,he invention includes administering the  pharmaceutical contposifiun
comprising an aptamer having a nucleotide sequence selected  from the
group consisting oE, SP.Q ID NOS: 3 to 4. SEQ ID NOS: 75 to S I , SEQ
ID NO:  $3 ano S13Q I7) NOS: SS to 9S. to a patient 10 achieve an
aptamer plasma concentration that  is about .5 to about 10 times that
of the endogenous C5 complement protein. In some  embodiments, the
phannaceul'ical aptauner compositions are administered to achieve an
apiauner plasma concentration that is about 75 to about 5 Limes. 75 to
about.) times. and 1 5 to about 2 limes that Of the endogenous (I5
complement protein while in other  embodiments the aptamer
cotnposltion is administered to achieve a concentration equivalent  to
that of ru e endogenous complcanent protein. in sonic emhodArun it the
pharmaceutical  composition ol'the invention admnusleredl to achieve
an aptamer plasma concenemtion of  about 5 owl, about 4 aM, about 3
pal. about 2 pMl, about 1.5 TIM, about I pAH or of about  500 nil.
1001.171 Any conibination of route, duration, and m to of
administration may be used tat  is sufficient to achieve the aptamer
plasma concentrations of the invention. In some  ctnbodimeufs the
pharmaceutical composition is administered intravenously. In some
embodiments, the pharmaceutical composition is administered as a bolus
and/or via  continuous infusion. 1001151 In particular embodiments of
treating, preventing and/or ameliorating  complications related to
CARD surgery, particularlymyocarduil injury related to CABC  surgery,
the method of the invention comprises administering the
pharrnaceutical  composition prior to sureCrv and continuipe
adnliuist'ral.ion at toast 24 hears, in some  embodiments about 4$
Incurs min some embodiments about 72 hours. In a particular
cmhodimcnr of this aspect of the invention, the desired apt;uner
plasma concenfratidm, 2.!,>..  two times the endogenous complement
protein concentration in sonic embodiments, is  achieved by
administration ofan intravenous bolus to the patient to be treated in
advance of,  



sinudtancously with or after intravenous infusion ola lower dose of
aptamer. Instill When  embodiments of this aspect of Hie invention,
where the aptamedoonjagate comprises a  sufficiently lone half lit,
the aptamer pharmaceutical composition may be administered  once or
twice daily as an intravenous bolus dose. oa WO 2110610888KI I'CTI US
2o06Ilt 5215  [001191 In another embodiment, a diagnostic method is
provided, the method comprising  contacting a composition suspected of
comprising C5 complement protein or a variant  thereof wish an aplamer
comprising a nucleotide sequence selected from the group  consisting
of SEQ ID NOS: 75 to 81, SEQ LD NO: 93 and SGQ fD NOS: 88 to 98 and
detecting the presence or absence of C5 complement protein or a
variant I.hcreof lit sonic  embodiments the complement protein or
variant is vertebrate. particularly m;tnnnalian, and  more
particularly human. The present invention provides an aptanrer
composition havin- an aptmner comprising a nucleotide sequence
selected from the group consisting ol: SEQ ID  NOS: 75 to SL SEQ HD
NO: 83 and SEQ ID NOS: SS to 98 for use as an lit vlu'o or in viva
diagnostic. 1001201 In sonic embodiments, an aptamer comprising a
nucleotide sequence consisting  essentially of a nucleotide sequence
selected from the group consisting of SEQ ID NO: 6S  and 69 is
provicad. In some embodiments, an apiamer comprising a nucleotide
sequence  consisting oia nucleotide sequence selected from the group
consisting orSEQ ID NO: fib  and 69 is provided. In some embodiments
or this aspect or the inventitm, the apwmeis may  be used in a
diagnostic method. DL,rmi.I;I) DESCRIPTION OP' I nE [N'\'KNTION 100121
The details of one or more embodiments of the invention are set forth
in the  accompanying description below. Although any methods and
materials similar or  equivalent to those described herein can be used
in the practice or testing of the prnsenr  invention, the preferred
methods and materials are now described. Other features, objects.  and
advantages of the invention will be apparent front the description. In
Ilse specification,  the singular forms also include the plm'sl unless
the context clearly dictates otherwise.  Unless defined otherwise, all
technical and scientific tens used herein have the same  meaning as
commonly understood by one ofordinaq' skill in the art to which this
invention  belongs. In the arse ofconfict, the present Specification
will control. The SELEX1" Method [01)1221 A suitable method IN
generating an aptamer is with the process eniitled  "Systematic
Evolution of Ligands by Exponential Enrichment" ("~SEL.EX'''"")
generally  depicted in Figure 2. The SELEX  process is a method for
the in vitro evolution of  25 VVO 2111161IIXXX88 I'C' /US200(1111I 215



nucleic acid molecules withirighly spcciric bindingro target molecules
and is described in,  eg., U.S. latent applicauon Scr_ N07076361% .
filed Jun. 11, 1990, now abandoned, U.S.  Pat. No. 5475,096 entitled
Nucleic Acid Ligands", and U.S. pal. No. 5,270,163 (see also  WC
91/19813) entitled ''Nucleic Acid I,igands". Each SELD 111-identified
nucleic acid  liesmd, i.e., each aptamer, is a specific ligand 9 1
given target compound or molecule. The  S I,LX "r process is based on
Ilia unique ursirTht dial nucleic acids have sufficiem capacity  for
funning a variety of two- and Three-dirneusionnl structures and
sufficient chemical  versatility available within their monomers to an
as ligands (Lc'., form specific binding  pairs) with virtually any
chemical compound, whether monomeric w polymeric. Molecules  Of any
size or composition can serve as tar,eels. 100.1231 SCLEXib1 relies as
a draping punt upon a Nye library or pool of single stranded
oliuolweleotides comprising randomized sequences. The
oligonuclentitles can be modified  or ^nnuuiif ied DNA, RNA; or
DNA/RNA hybrids. In some examples. the pool comprises  100% random or
partially random oligonueleotides. In oilier examples, the pool
comprises  random or partially random oligonncleoticlcs containing al
least one fixed and/or conserved  sequence incorporated within
randomized sequence. In other examples, the pool comprises  random or
partially random oligonueleofides containing at least one fixed andlor
conserved  sequence at its 5' and/or 3' end which may comprise a
sequence shared by Al the molecules  of the oligenucleotide pool.
Fixed sequences are sequences such as hybridization sites for  PCR
primers, promoter sequences for RNA pohmrerases (e.g.,'13, 14. P. and
SP6),  restriction sites, or hontopolyrnerie sequencers, such as poly
A or poly f tracts; catalytic  cores, sites for selective binding to
aVPnity columns, and other sequences to f:ncilitate  cloning and!or
sequencing of an oligonucleotide of interest. Conserved sequences are
sequences, other than the previously described Axed sequences, shared
by a number of  aptmners that bind to the same arget. 1001 241 Thu o
ligonuclcoticles ol'the pool preferably include a randomized sequence
portion as well as fixed sequences necessary For efficient
amplification. Typically the  oligonucleoddes of tire starling pool
conl:aln fixed 5' and 3' terminal sequences which flank  an internal
region of 10-50 random nucleotides. 'fire randomized nucleotides can
be.  producer) in a number of ways including chemical synthesis nod
size selecion Porn  randomly cleaved cellular nucleic acids. Sequence
variation in test nucleic acids can also be  introduced or increased
by nlttragonesis before or dining the selection/antpli licaiinn I
ler'a dolts. 26 %VO 200(4088"H Is  [00125] The random sequence portion
of the oligonucleotide can be or any length and  can comprise
ribouucleotides and/or deoxyribonucleolides and can include modified
or non- natural nucleotides or nucleotide analogs. See, e.g., U.S.
PatentNo. 5,958,691; U.S. Patent  



No. 5,660,955; U.S. Parent No. 5,955,691; U.S. PalentNo. 5,698,687.
U,S. Palm No.  5,817,635; U.S. Patent No. 5,672,695, and PCT
Publication WO 92/07065. Random  aligonucleondos can be synthesized
from phosphodiester-linked nucleotides using solid  phase
eligonucleotide synthesis techniques well known in the art See, e.g.;
F oeh]er er al.,  Nuct. Acid Res. ] 1.5399-5467 (1986) and Proehler c/
al" -I'et. Lett. 27:5575-5578 (1986).  Random oligonucleotictes can
also be synthesized using solution phase methods such as  triester
synthesis methods. See, e.g.; Sood at al., Nucl. Acid Res. 4:2557
(1977) and Hirosc  e/ al., Tet. Lett., 28:2449 (1978): Typical
syntheses carried out on automated DNA  synthesis equipment. yield
1014-1016 individual molecules, it number sufficient for most
SEl.,EX''" experiments. Sufficiently large regions ol'random sequence
in the sequence  design increases the Iilcelihood that each
synthesized molecule is likely to represent a unique  sequence.
[001261 The starting library of oligonucleotictes may be generated by
automated chemical  synthesis on a DNA synthesizer. To synthesize
randomized sequences, mixtures of all four  nucleotides are added at
each r ueleotide addition step during the synthesis process, allowing
for random incorporation of nucleotides. As stated above, in one
embodiment, random  oligonucleou ales comprise entirely random
sequences; however, in other embodiments,  rraulrnn oligonucleotides
can congprise surctches of nonrandom or partially random  sequences.
Partially random sequences can be created by adding the four
nucleotides in  different molar ratios at each addition step. 1001271
The starting library of oligonucleotictes may be either [WA or DNA. In
those  instances where an RNA library is to be used as the starting
library it is typically generated  by ntmscribing a DNA library in
vitro using '17 RNA polymcrase or mndi ficd'f7 RNA pol mterases and
purified. The RNA or DNA library is then mixed with the target under
conditions favotable br binding and subjected to step-wise iterations
of binding,  partitioning and amp.lifoation, using the same general
selection scheme, to achieve vir unlly  any desired criterion of
binding affinity and selectivity. ttMote specifically, starting with a
mixture containing the starting pool of nucleic acids, the SELEXTM
method includes steps  Of (a) contacting the mixture with the target
under conditions favorable for binding; (b)  partitioning unbound
nucleic acids from those nucleic acids which have bound specifically
27 WO 211116/118888.N I C f/IiS21 61111 21  to large) molecules; Ic)
dissociating t{re; atlcltac acid-target complexes; (d) amplifying the
nucleic acids dissociated Gone the nlmicic acid-target complexes to
yield it ligund-enriched  mixture of nucleic acids; and (e)
reiterating the steps of binding, partitioning, dissociating  and
amplifying through as many cycles as desired to yield highly specific;
high affinity  nucleic acid ligands to the Carpel molecule. In those
instances where KNA aptamers are  being selected. We SBI.EXT"' method
further comprises the steps of: (I) reverse transcribing  



the nucleic acids dissociated Cron; the nucleic acid-target complexes
before ampI fication in  step f(I): and (ii) transcribingdhe amplified
nucleic acids from step (d) before restarting the  process. 101)1251
"Thin a nucleic acid mixture containing a large nunther of possible
sequences  and structures, More is a wide range ofbincling affinities
for a given larger. A nucleic acid  mixture comprising. for example, a
20 nucleotide randomized segment can have d'  candidate possibilities.
Those which have the higher afTmity constants for the target are  most
likely to bind to the target. After partitioning, dissociation and
antplilheation. a second  nucleic acid mixture is goner ied. enriched
or the higher binding affinity candidates.  Additional rounds ol:
selection progressively moor the best ligands until the ceulting
nucleic acid mixture is predominantly composed of only one or a few
sequences. These can  then be cloned, sequenced and individually
tested for binding affinity as pure ligands or  aptamers. 1001291
Cycles of selection and amplification are repented until a desired
goal is  achiev.e.d. In the mosrgeneral case. sclcctioulantplilicalion
is continued until no significant  improvement in binding strength is
achieved on repetition of the cycle. The method is  typically used IO
sample approximately 101" different nucleic acid species but may be
used  lu sample as many as about 1015 different nucleic acid species.
Generally, nucleic acid  a.ptamer molecules on selected in a 5 to 20
cycle procedure. In one embodiment,  heterogeneity is introduced only
in the initial selection stages and does not occur throughout  the
replicating process. 301 In one cnn both went of SELLXTmi' the
selection process is so el'ticient at isolating  those nucleic acid
ligands that bind most strongly to the selected target, that only one
cycle  of selection and amplification is required Such an e0icienl
selection may occur, for  example; in a chromatographic-type process
wherein the ability of nucleic acids to associate 28 NU 211116/O th
K9S PCT/USyuIG1u0;2I i  with targets hound on a column operates in
such a manner that the column is sufficiently  able to allow
separation and isolation of the highest uffinity nucleic acid ligands.
100131 In many cases, it is not necessarily desirable to perform the
iterative stops of  SELEAT^' until it Single nucleic acid ligand is
identil1cd. The target-specific. nucleic acid  ligand solution may
include a family of nucleic acid structures or motifs that have a
number  of conserved sequences and a number of. sequences which can be
substitutad or added  without significantly attecting the affinity of
the nucleic acid ligands to the target. By  terminating the
SELEX-1'-11 process prior to completion, it is possible to determine
the  sequence of a number of members of the nucleic acid ligand
solwion fhinily. 1001321 A variety ofnucleic acid primary, secondary
and tertiary structures are known to  exist. The shucttu'es nr motifs
ifiat have been shown most commonly to be involved in non- 



Watson-Crick type interactions are referred to as hairpin loops,
symmetric and asymmetric  bulges, pseudoknots and myriad combinations
of the same. Almost all known cases of such  morn Cs suggest that they
can he formed in a nucleic acid sequence of no more than 30
nucleotides. ["Or this reason, it is often preferred that SFLEX,"
proeec'ures with contiguous  randomized segments be initiated with
nucleic acid sequences containing a randomized  segment of between
about 20 to about 50 nucleotides and in sortie embodiments of about 30
to about 40 nucleotides. In one example, the 5'-Iixed:random:3'-Used
sequence comprises  a random sequence of about 30 to about 50
nucleotides. 1001331 The core SFLEX`"' method has been modified to
achieve a number of specific  objectives. Fur example, U.S. Patent No.
5,707,796 describes the use of SELEX "" in  conjunclion with gel
electrophoresis to select nucleic acid molecules with specific
sauchtraI  characteristics, such as but DNA. U.S. Patent No. 5,763,177
describes SELh:XTm based  methods for selecting nucleic acid ligands
containing pbotorcact.nve groups capable of  binding and/or
photocrossIinfang to and/or photoinacticiting a target molecule. I
I.S. Patent  No. 5,567,588 and U.S. Patent No. 5;561,254 describe
based methods which  acliteve highly efficient partitioning between
oligonucleotides having high and low aff nit'  for a target molecule.
U.S. Patent No. 5,496;935 describes methods for obtaining improved
nucleic acid ligands after the SELEXT"' process has been performed.
U.S. Patent No.  1705337 describes methods for eovalently linking a
ligand to its target. 100131 SELExr"' can also be used to obtain
nucleic acid Ilgands that bind to more than  one site on the target
molecule, and to obtain nucleic acid ligands that include non-nucleic
29 Wo 210100888%N PCI'/US2u1 6/nu5215  acid species that bind in
specific sites on the target. SI3LEX't`r provides means for isolative
and identifying nucleic acid ligands which bind to any envisinnahle
target, including large  and small biornoleoules such as nucleic
acid-binding prnleins and proteins not knoom to  bind nucleic acids as
part of their biological function as well as cofactors and other small
molecules. For example, U.S. Patient No. 5;550,737 discloses nucleic
acid sequences  identified through SGLEXr'" which are capable
orbinding wid, high alfinily to caffeine and  the closely related
analog, thcopitylline. 1001351 counter-SE LLW Is a method for
improving the specificity of nuclcic acid  ligands Io a larger
molecule by eliminating nucleic acid ligand sequences with cross-
reacuvit ro one or more ten-Lncet molecules. Cotinler- SEL.EXT"' is
con IS-cc] ofhe  steps OR (a) preparing a candidate mmune of nucleic
acids; (b) contacting the candidate  mixture with the target, wherein
nucleic acids having an increased affinity to the target  relative to
the eandidauc mixture may be partitioned fund the remainder of the
candidate  mixture; (e) partitioning the increased affniry nucleic
acids Gorn the remainder of the  candidate mixture; fcl) dissociative
We increased affinity nucleic acids front the target: c)  



contacting the increased affinity nucleic acids with one or moe
non-mrcget molecules such  that nucleic acid ligands with Specific all
wry Ibr the non -target molecule(s) Inc removed;  and If amplifying
the nucleic acids with specific affinity only to the target molecule
Al tyield a miaure of nucleic acids enriched for nuclcic acid
sequences with a relatively higher  affinity and specificity for
binding to the target molecule. As described above for  SELI:\r"',
cycles otselection and amplification are repeated as necessary until a
desired  goal is achieved, [001361 One potential problem encountered
in the use of nucleic acids as therapeutics  and vaccines is that i
!lrgomrcleotides in their phosphodicster Firm may be gtncldy degraded
in body Ifuids by intracellular and esttacellular enzymes such as
endonueleases and  exonucleases before the desired efFect is manifest.
The SELEX'ter method thus encompasses  the identiF c"on
efhigh-affimity nucleic acid ligands containing modified nucleotides
coulerrutg improved characteristics on the ligand, such as improved in
vivo stability or  improved delivery characteristics. Examples of such
modifications include chemical  substitutions at the ribose and/or
phosphate and/or base positions. SGLEX'T''-identified  nucleic acid
ligands containing modified nucleotides are described, e.g.. in L1.S.
Patent No.  5,661935, which describes oligouueleotides containing
nucleotide derivatives chemically  modified an the 2' position of
ribose. 5 position of pyrimidines. and s position of pon ies. 30 S \VO
21106/088888 PC I l US211116f11052 I s  U.S. Patent No. 5,756,703
which describes oligonucleotides containing various 2'-modified
pytimidines, and U.S. Patent No. 5,580,737 which describes highly
specific nucleic acid  ligands containing one or more nucleotides
modified with 2'-amino (2'-NI-1i),2'-Ilnoro (2'- F), and/or 2'-ON-0c
(2'-OMe) substiluents. [001371 Modifications of the nucleic acid
ligands contemplated in this invention include,  but are not limited
to, We which provide other chemical groups that incorporate additional
clturgc, polarizability, hydrophobicity, hydrogen banding,
electrostatic interaction, and  fluxionalily to the nucleic acid
ligand bases or to the nucleic acid ligand as it whole.  Modifications
to generate oligonucleotide populations which are resistant to
nucleases can  111so include one or more substitute internucleotide
linkages, altered sugrns, altered bases, or  combinations thereof.
Such modifications include, but are not limited to, 2'-position sugar
modifications, 5-position pyrimidine modifications, 8-position patine
modifications,  modifications at exocyclic amines, substitution of
4-rhioulidine, substitution OF 5411-01110 or  5-iodo-uracil; backbone
modifications, phosphurothioate or allryl phosphate modifications,
meihylations, and unusual base-pairing combinations such as the
isobases isocytidine and  isogaanidine. MModifcations can also include
3' and 5' modilications such as capping.  [0013SI In one embodiment,
oligonucleotides are provided in which the 1'(0)0 group is  



replaced by P(O)S ("thioare"), P(S)S ("dirhioate"), P(O)NT22
("amidate'), P(0)R, P(O)OR', 3CO or ("formceal") ur -amine wherein
each R or R' is  independently H or substituted or unsubstituted
alkyl. Linkage groups can he attached to  adjacent nucleotides through
an -0-, -N-, or-S- linkage. Not all linkages in the  oligonncleoticle
are required to be identical. As used herein, the term
phosphorothioate  encompasses ouc or more non-hridging oxygen atoms in
a phosphodiesrcr bond replaced by  one or more sulfur atoms. [001391
In further embodiments, the oligonucleotides comprise modilicd sugar
groups,  for example, one or mote of the hydroxyl groups is replaced
with halogen, aliphatic groups;  or funorionalized as ethers or
amines. In one embodiment. the 2'-position or to foranose  residue is
substituted by any of an OMe, 0alkyl, O-allyl, Talky, S-allyl. or halo
group.  Methods of synthesis of 2'-modified sugars are described, in
Sprout, of at, Nucl. Acid  Res. 19:733-73S (1991); Cotiert, or at,
Nucl. Acid Res. 19:2629-2635 (1991), and Hobbs, er  at, i3iochemistry
12:5 135-5145 (1973). Ocher modifications are known to one of ordinary
skill in the art. Such modifications may be pre-SETJEX 1' process
modifications or post 31 WO 21)1161nfMsMS PCT/t] S 20061n0521S
SLLEXT'`I process modifications (moditica:ion ofpreviously identified
unmodilied ligands)  or may be made by incorporatimr into the FEW.
process. 1001401 Pre-SELLN process modifications or those made by
incorporation into Ile  SELEX process yield nucleic acid ligands Willi
both specificity for their SELEX b1 target  and improved stability;
c,g.; in vivo stability. Post-SELEXTh1 process modifcacions made to
nucleic acid ligands may result in improved stability, e.g., in vh'o
stability without adversely  afleeting the binding capacity of the
nucleic acid ligand. J0014J I The SELEXTa method encompasses combining
selected oligonucleolides with  other selected oligonucleolides and
non-oligonucleotide functional units as described in  U.S. Patent No.
5,637,459 and U.S. Patent No. 1683,867. The SELEXTM method further
encompasses combining selected nucleic acid ligands with lipophi lie
or non-inmu nagenic  high molecular weight compounds in a diagnostic
or therapeutic complex. as deseribech e.g..  in U.S. Patent. No. 6,01
1,020, US. Patent No, 6.051,695, and 1'CT Publication No. WO Y811
8480. These patents and applications teach the combination of a broad
array of shapes  and other properties: with the efficient
amplification and replication properties of  oligonucleolides, and
with the desirable properties of other molecules. 1001421 The
identilicalion of nucleic acid ligands to small, flexible peptides via
the  SELEX t method has also been explored. Small peptides have
flexible structures and  usually exist in solution in an equilibrium
of multiple conformers, and thus it was initially  thought that
binding affinities may he limited by lire conformational entropy lost
upon  binding a flexible peptide. Howevcq the feasibility of
identifying clueleie acid ligands to  



small peptides in solution was demonstrated in U.S. patent No,
5,648,214. In this patent,  high aff nity RNA nucleic acid ligands to
substance P. an I l amino acid peptide, were  ideniifled (00143 The
aplamers with specifeity and binding affinity to the target(s) of the
present  invention are typically selected by the SELEXt I process as
described herein. As part of the  SELEXT\t process, the sequences
selected to bind to the target are then optionally minimized to
determine the minimal sequence having the desired binding afiinita The
selected sequences and/or the minimized sequences are optionally
optimized by performing  random or directed mutagenesis of the
sequence to increase binding affinity or alternatively  to determine
which positions in the sequence are essential for binding activity. 32
WO 2(ilki/t188%SS PCT/US2006/n05215  Additionally, selections can be
performed with sequences incorporating modified  nucleotides to
stabilize the aptantermolecules against degradation ui viva. 204 odi
fled SDLLX rmt [00144] In order for an aptumer to be suitable for use
as it therapeutic, it is prcfsrably  inexpensive to synthesize, sale
and stable in vivo. Wild-type RNA and DNA aplamers are  rypically not
stable in vivo because of [heir susceptibility to degradation by
nucleases.  Resistance to nuclease degradation can be greatly
increased by the incorporation of moth tying groups at the 2'-poshion.
[00 4451 Fluoro and amino groups have been successfully Incorporated
into  oligonucleoucle libraries two which apcumers have been
subsequently selected. I towever,  these moth fieations greatly
increase the cost of synthcs is of the resultant aptarner, and may
introduce safely concerns in sonic cases because of the possibilhty
that the modified  nucleotides could be recycled into host DNA by
degradation of the moditied  oligonucleorides and subsequent use of
the nucleorides as substrates for DNA synthesis.  X001461 Aptamers
That contain 2'-OMe ("2'-OM"') nucleorides, as provided in some
embodiments herein, overcome many of these drawbacks. Olhgonucleotides
comahning 2'- Me nucleotides are nuclease-resistant and inexpensive to
synthesize, Although 2'-OMe  nucleotides tine ubiquitous in biological
systems, natural polymerases do not accept 2'-0- methyl NTPs as
sithscra[es under physiological conditions, thus there are no salary
concerns  over the recycling of2'-OMc nucleoides into host DNA. The
SELEX"' medtod used to  generate 2'-rnodified aptanters is described,
e.g., in U.S. Provisional Patent Application  Serial No. 601430,761,
filed December 3, 2002, U.S. Provisional Patent Application Serial
No. 60/487474 tiled July 15, 2003, U.S. Provisional Patent Application
Serial Nto.  60/517,039, filed November 4, 2003, U.S. Patent
Application No. 10/729,551, filed  December 3, 2003, and U.S
PatentApplhcation No. 10/573156, filed Lune 21, 2N4,  entitled "Method
for in vitro Selection of 2'-OMe Suhstitured Nucleic Acid s, each of  



which is herein incorporated by reference in its en!irery. [001471 The
present invention includes aplamers that bind to and modulate (he
function  of complement protein C5 which contain melted nucleotides
(e.g., nucleotides which have  a modification at the 2' position) to
make the ohigonucleotidc mum stable than the  unmodified
oligonucleotide to enzymatic and chenical degradation as well as
thermal and 33 Wo 2'' k /II 88 H I'C f/li52un6=215  pt ysieal
deyrndation. Althotigit Ihere.ire several examples oF2'-OMe containing
apiame.rs  in the liters wre (see, e.a., Green at al., Current Biology
2, 683-695, 1995) these were. vitro selection of libraries of modified
httnscripts in which the C soil (J  generated by dick residues were
2-I'luuro (2-1`) substituted and the A and G residucs were 2`-OH. Once
functional sequences were identified then each A and G residue was
tested for Iolerance to  2'-OIW substitution, and the apttnner was
rc-synthesized having all A and C residues which  tolerated 2'-O,VIe
suhstitulion as 2'-OMc i sidues. Most of the A and G residues of
splaniers generated in this two-step tashien tolerate substitution
with 2'- c residucs,  nlfhouell. on average- approxiutalely 200/,, (10
not. Consequently, apfamars generated using  this ncdiod tend to
conrein hone two to four 2-01=1 residues. and slabilily and cost of
synthesis are compromised as a result. By incorporating modified
nucleotides into the.  transcripriou icaction vrnich eenerale
stabilized nligonuclcotides used in oligonuclcotidc  pools storm which
aptamers are selected and enriched by .SELl3Xr4' (and/or ally of its
variations and improvements. including those described herein), the
methods of the present  invention eliminate the need for stabilizing
the selected aptantcr oligonecleoticdes (e.g.. ,by  resvnthesizing the
nptameroligonucleaides with modified nucleotides). 1001481 in one
embodiment, the present invention provides aptamers comprising
combinations of 2:-OH, 2'-P, 2`-dco.ey5 and 2`-OMe modifications of
the ATP, CTP, CTP,  1IP, and UTP nucleotides. In another embodiment,
the present invcution provides  aptamers comprising c. i ubinatious of
7'-OI-I. 2'-F. 2'-deoxy, 2'-Ot\,le, 2'-NA,, and 2 - methoxvethyl
uodifications of the ATP, G.TP, CTP, Y111, and UT]'' nucleotides. In
another  embodiment, the present invention provides aptamers
comprising 56 combinations of 2'- 01-1, 2-F, 2`-deoxy. '"-OMe, 2'-NH2,
and 2'-methoxyethyl modifications of the ATP, GTP,  CTP, TTP, and U
1-P nucleotides. Io01491 2' modified aptamers of the invention are
creased using modified polymerases,  e.g, a mediated -I'7 polynie ase.
having it rate of incorpotatien of n'wdified nucleotides  having bulky
substituents UL TO furanuse 2' position that is higher than
thatoi'wild-type  polymerases On example, a single mutant T7
polymerase (1639 F) in which the tyiisine  residtie it position 639
has been chanced lo phenydalouine readily utilizes 2'deoxy,  2-amino-,
and 2'I'luoro- nucleotide triphosphases (NT Ps) as substrates and has
been widely  



used Lo synthesize modified R.NAs for a variety of applications.
However, this mutant-r7  polymerase reportedly can not readily utilize
(i.e., incorporate) NTPs'vith bulky 2'- substiments such as 2 -OMe or
2'-azido (2'-N3) substitueufs. For incorporation of bulky 2' 34 1VO
21106JUx*8S. PCT/ U.S2un0lu1I5215  substituenis, it double T7
polymerise mutant (Y639F/H784A) having the histidine at  position 784
changed to an alanine residue in addition to the Y639F mutation has
been  described and has been used in Im uited circumstances to
incorporate modified pyrimidine  NTPs. Sec Padilla, R and Sousa, R.,
Nucleic Acids Res., 2002, 30(2-1): 138. A single  mutant T7
polyntetase (Id7$4A) having the histidine at position 7S4 changed to
an alanine  residue has also been described. Padilla er nl., Nucleic
Acids Research, 2002, 30: 138- In  both the Y639F/1-1784A double
mutant and F1784A single mutant T7 polvmemses. the  change to a
smaller amino acid residue such as alnnine allows for the
incorporation of  bulkier nucleotide substrates, e.g., 2'-0 methyl
substituted nucleotides. I00.150j Generally, it has been found that
under the conditions disclosed herein, the  Y693F single nu cant can
be used for the incorporation of all 2'-OMe substituted NT Ps  except
GTP and the Y639F11-1784A double mutant can be used for the
incorporation of all  2'-OMe substituted N I I's including G1IP. It is
expected that the F1784r\ single mutant  possesses properties Similar
to the Y639F and the A'639P/i I784A mutants when used under  the
conctitinns disclosed herein. 1001.511 2'-modified oligonuclenLicles
may be synthesized entirely or modified  nucleotides. or with it
subset of modified nucleotides. The modifications can be the saute or
different. All nucleotides may be mortified, and all may contain the
same modification. All  nucleotides may be modified, but contain
different modifications, e.g., all nucleotides  comaining the same
base may have one type of modihea[ion, while nucleotides containing
other bases may have different types of ntoditication. All patine
nucleotides may have one.  type ofmodiheation (or are unmodified),
while all pyrimidine nucleon des have ,utothar,  different type of
Inod ifcation (or are unnio(ldiied). In this way. Transcripts, or
pools of  transcripts are generated rising any combination of
modilieulions, including fix example,  ribonucleorides (2'-OI-I),
deoxyribonucleotides (2'.cteoxy), 2'-I', and 2'-O4de nucleotides.  A
transcription mixture containing 2'-OuMc C and U and 2'-OI-I A and C.
is relcrred to as a  "mRmY' mixture and aptamers selected therefrom
are refereed to as "rRmY" aptsnlers. A  transcription mixture
containing deasy A and G and 2'-OP'le U and C is referred to is a
"dRmY" mixture and aptamers selected Therefrom me referred to as
"dRn,Y" aptamers. A  transcription mixture containing 2'-OMc A, C, and
U, and 2'-Ofd G is referred to as a  "rGml-I" mixture and aptamers
selected Iherefrom.are referred tops "rCiml-P" aptamrrs. A
transcription mixture alternately containing 2'-Olble A, C, U and G
and 2'-OA4e A, IJ and C  and 2'-F G is referred to as a "alternating
mixture' and aptamers selected thcrolront are 



35. \VO 211116/0888R8 - PCT11]52nn c/uns215  referred to as-altern;
:tfing mixture aprvlucrs. A transcription mixture containing 2-OMe  A.
U. C, and G. where tip to 10% of the C s are ribonucleotides is
referred to as a `rmGIn IT mixture and no am cc selected there front
are referred to as "rlmCmL-l" aplamers.  A transcription mixture
containine 2'-OMe A, J. and C, and 2'-F G is referred to as a
"fGniI-I' In i,ci.ure and aptamcIs selected therefrom arc referred to
as "fGmbl" apmmers A  transcription mixture containing 27-0Me A, U.
and C, and dcoxy G is referred to as a "CiGIll l-I" mixture and
aptamets selected therefrom are referred to as'`damH" aptamets. A
transcription In ixturu containing deoxy A, and 2'-Of,Ie C, G and U is
referred to as a  ''dAml3" mixture and aptamets selected therefrom inc
rreferred to as --dAml3" aptamcis, and it transcription mi..tLrrc
containing all 2--OH nucleotides is referred to us a "r r mixture and
aplanrer:s selected thacfrom we referred to as "iN" or "I R.rY"
aptamets. A 'Ili kIllY**  aptaner is one containing all 2'-OMe
nucleotides and is usually derived tuna dmGnl I  oligonucleotide by
post-SELEX repiacenient, when possible; of any 2--OH Gs with 2'-OW
Gs. 1001521 A preferred embodiment includes any combination oft'-OI-I,
2'-deo.xy and 2'- OMe nucleotides. A more preferred cmbodhnent
includes are combination oft-deoxv and  2" OW nucleotides. An even
inure preferred embodiment is with any combination of 2'- deaxy and
2'-OiMe nucleotides in which the pyrimiclines are Y-O:Me (such as
dRmY,  mRmY or dUmI-fl. 10J01531 Incorporation of modified nucleotides
into the aptamets of the invention is  accomplished before (pre-) the
selection process (e.g, a pre-SELEX-'" process mod ilica don).
Optionally, aptamers of the Invention in which modified nucleotides
have  been incorporated by pre-SELEN''a' process mod ideation can he
further modified by post- SELEX''.' process modification (i.e., it
post-SELEXT r process moditiealion aher a pte- SELEXTh' modification).
Prc-SEI.,I XI'M process modifications yield modified nucleic acid
ligancls with specificity for the SPLEX&' target and also improved in
vivo stability. Post- SELEN "' process modifications, Cc. modification
(e.g., truncation, deletion, snbsfihnion or  additional nucleotide
modifications of previously identified ligands having nucleotides
neorporoted by pre-SELEXTa' process modification) can resulAna further
improvement of  in vivo stability without adversely affecting the
binding capacity of the nucleic acid ligand  having nucleotides
incorporated by pre-S13LEX' a process modification. 36 WO
2111)6/Ii8%%88 PC'l7(1S 211INJIIIS? 15  [00154) To generate pools of
2'-modified (e g., 2'-0Me) RNA transcripts in conditions  antler which
a polymerase accepts 2'-modified NTPs the preferred polymerase is the
Y6931-41734A double mutant or the Y6931- single tnutant. Other
polymerases, particularly  



those that exhibit a high tolerance for bulky 2'-substituents, may
also he used in the present  invention. Such polymerases can be
screened for his capability by assaying their ability to  incorporate
modifled nucleotides under the transcription conditions disclosed
herein.  1001551 A number of factors have been determined to be
important for the hanscription  conditions uselid in the methods
disclosed herein. Foresample, increases in the yields of  modified
transcript arc observed when a leader sequence is incorporated into
the 5' end of a  fixed sequence at the 5' end of the DNA transcription
tcmplate, such that at least about the  first 6 residues of the
resultant transcript are all purines. 1001561 Another important Ibctor
in obtaining transcripts 111COTI)Olating modified  nucleotides is the
presence or concentration oft'-01-f GTP. Transcription can be divided
into two phases: the first phase is initiation, during which an NTP is
added to the 3'- hydroxyl end of GTP (or another substituted
guanosine) to yield a dinucleotidc which is  then extended by about
10-12 nucleotides; the second phase is elongation, during wlfich
transcription proceeds beyond the addition of the first about 10-12
nucleotides. It has been  found that small amounts of 2'-01-1 GTP
added to a transcription mixture containing an  excess of2'-ONle GTP
nra sufficient Lo enable the polymerase to initiate transcription
using  2'-01-1 GTP, but once transcription enters the elongation phase
the red aced disc11 notation  between 2'-OMB and 2'-OI-1 GYP. and the
excess o1:2'-OMe GTP over 2'-OH 'GTE' allows  the incorporation of
principally the 2'-OW GTP. 1OO1571 Another important factor in the
incorporation oft'-OMe substituted nucleotides  into transcripts is
the use of both divalent magnesium and manganese in the transcription
mixture, Different combinations of concentrations of magnesium
chloride and manganese  chloride have been found to affect yields of
2'-Oh4c transcripts. the optimum concentration  of the magnesium and
manganese chloride being dependent on the concentration in the
transcription reaction mixture ofNTPs which complex divalent metal
ions. To obtain the  greatest yields of maximally 2' substituted OMe
transcripts (i.e., all A, C. and U and about  90% of G nucleotides),
concentrations of approximately 5 mM magnesium chloride and 1.5  mm
manganese chloride are preferred when each Nl'P is present nt a
concentration of 0.5  mM. When the concentration of each NTP is 1.0
mM, concentrations of approximately 6.5  37 VVp 20116111HRS..S PC 17U
S211116 /11 15 2 15  m iAI magnesium chloride and 2.0 mM memganese
chloride are preferred. When the  concentration of each NTI? is 2.0
m^tL r.onrenhvadons of approMimatcly 9.6 niNI magnesium  chloride and
2.9 m'11 manganese chloride are preferred. In anycase, cleparcums from
these  concentrations of up to two-fold still give significant amounts
of modified transcripts. [001 SS] Priming transcription with GMY or
guanosine is also important. This effect  results from the specificity
of the polymerase for the initiating nucleotide. As a resint, the  o
-terminal nucleotide of any transcript generated in this fashion is
likely to be T-OH G.  



The preferred concenl:raiion orGiviP (or guutosine) is 0.5 mbl and
even more preferably I  mA4- [t has also been iwnd That including PEG,
preferably PEG-5000, in the transcription  reaction is usefid to
maximize incorporation of modified nucleotides. 1001591 For maximum
incorporation of 2'-ONIe Al'? (100%); UTP (100%), CTP(I0004,)  and
GTl' (--90%) ("rmOm1-f') into transcripts the following conditions are
prefencel: I IIFPFS Lu ffcr 200 mMI. UTT 40 mNl, spenpidine 2 mA4,
P1-0-8000 10% Triton X- 100 O.C PA (w/v), MgC9z 5 n1N1 0.5 mN1 where
the concentration of cacti 2'-OMe NIP is  I.0nM), NInCl1.5 m\4 (2.0
niNlwhct theconcenlration otcach 2 -O\4eNTP is 1.0  mlvl). 2'-ONIe NIP
(ev1ch) 500 irM (mere preferably, I-0 nM), 2 -OH GTP?0 pN1, 2 -OI-1
GI14P 50011.\4, 11-1 7.5, Y69F/I-17S4A T7 RNA Polymerase 15 units/ml,
inorganic  pyrophosphaLase 5 unils/niI, and an all-purine leader
sequence of at least 8 nucleotides long.  As used herein, one unit. of
the Y639.F/Ft784A mutant T7 RNA. polymerase (or any other  mutant T7
RNA polymerase speci[icd herein) is defined as the amount olenzyme
required  to incorporate I nmole oft'-OMe NI'Ps into oanscripts under
die r niGmil-l. conditions- As  used herein, one unit of inorganic
pyropheslhatase is defined as the amount of enzyme that  w i l l
liberate I t mole of inorganic orthophosphate per minute at p1-1 72
and 25 C. 1001601 Por masilnum incorporation (100%) of 2'-OMe ATP, UTP
and CfP ("r0nlff")  Am transcripts the following conditions are
preferred: l-IRPES buffer 200 mM, DTI' 40  mMl, spermidine 2 nulvi,
PAG-5000 10% (w/v), Triton X-100 0.01 Ye (w/v), MgCl2 5 nuM  (9.6 mM
where the concentration of each 2'-ONIe NTP is 2.0 mM), N1nCl2 1.5 n1M
(2.9  n\4 where the concentration of each 2'-OMe NTP 1 2.0 n1Nl), 2
-ONIe NTP (each) 500  I.LM (more preferabl)q 2.0 mNI), rill 7.5;
'(639F T7 RNA Polymerase 15 units/ml, inorganic  pyrophosphatase 5
units/ml, and an all-putine leader sequence of at least S nucleotides
long.  100161 I For maximum incorporation (100%) of 2'-ON4c UTP and
CTP ("r11ml) into  transcripts the following conditions are preferred:
HEPES buffer200 mM. DTT 40 m\lt, 3S WO 2006/088 "8 PC1'/LIS20116/II052
I5  spermidine 2 n,N1, PEG-8000 10% (w/v), Triton X-100 0.01% (\v/v),
MgC12 5 mM (9.6 mM  where the concentration of each 2'-OMe NTP is 2.0
rnM), MaC:l2 1.5 mM (2.9 umM where  the concentration of each 2'-ONIe
NTP is 2.0 mM), 2'-OIMe N'I'P (each) SOOp I (more  preferably, 2-0
mM), pl-[ 7.5, Y639F/1-1734A T7 RNA Polymerase 15 units/ntl, inorganic
pyrophosphatase 5 units/tnl, and an all-purine leader sequence ofal
least S nucleotides long.  1001621 For maximum incorporation (100%)
ofdeosy ATP and GTI' and 2'-ONle LJTP  and CTP ("clRntY") into
transcripts the Following conditions are preferred: FIEPES buffer  200
mNl, OTT 40 mM; sperminc.2 mM, spermidine 2 rnM, PEG-8000 10% (ttdv),
Triton X- 100 0.01% (w/v), MgCl, 9.6 mNl, MnCI_ 2.9 mM, 2'-OMe Nrf3'
(each) 2.0 mNl, pll 7.5,  Y639F -f7 RNA Polymerase 15 units/ml,
inorganic pyrophosphatase 5 units/111l, and an all- purine leader
sequence o1'at least s nucleotides lace. 



[001631 For maximum incorporation (10096) oft'-OMe ATP, t' IT and CTIP
and 2'-F  GTP into transcripts the following conditions are preferred,
HUES buffo 200  unM, U1740 mM, speimidine 2 nnM, P13G-8000 10%(w/v),
Triton X-[00 0.01% (w/v);  NIgCI, 9.6 mM, MnC'L 2.9 mM, 2'-OMe NTP
(each) 2.0 mM, pl 1 7.5, Y639F T7 RNA  Polymerase 15 units/ml,
inorganic pyrophosphaase 5 units/ml, and an all-purine leader
sequence of at least 8 nucleotides long. 1001641 For maximum
incorporation (100%) of deoxv ATP and 2'-OMe U TT, GTP and  CTP
('dAntl3") into transcripts the following conditions arc preferred.
1-[6PES buffer 200  mM, D'171'40 mM, spermidine 2 ntMM, PEG-s000 10%
(w/v), Triton X-100 0A I'R, (w/v),  MgC1, 9.6 mM, MaCl, 2.9 mM,
2'-OLvie NTP (each) 2.0 mM, pl-I 7.5, Y639F-C7 RNA  Polymerase 15
units/ntl, inorganic pyrophospharase 5 units/ml, and an all-purine
leader  sequence of at least 8 nucleotides 1011g [001651 For each of
the above (a) rransc:ription is preferably parfomted at it tempera
lure  of from about 20 C to about 50 C. preferably irons about 30 "C
to 45 C, and more  preferably at about 37 C fora period of at (cast
two hours and (b) 50-3100 nM of a double  stranded DNA. a'anscription
template is used (200 nNi temnlarc is used in round 1 to  increase
diversiiv (300 nNl template is used In dRiY u'anscripl:ions)), mid for
subsequent  rounds approxint,ately 50 tM, a 1/10 dilution of an
optimized PCR reaction, using  conditions described herein, is used).
The preferred DNA transcription templates are  described below (where
ARC254 and ARC256 transcribe under all.2'-OMe conditions and 39 \VO
211n6/IIASA88 PC F/ U S 211,16/11115 2 15  ARC255 transcribes under
rRml cor:tJiunIs). ARC254 (SEQ ID N0: 99)'.
5-CATCGA'I'GC-1-,,AGTC.G'!"AACGATCC.NNTNNNNNrNNNNANN1 l l l NNNTI
NNNNNNNNCGAGAACGl"I'C'fCfC:CI'C'I'CCCTATA.CQTGAGTCG"I'ATTA-3'  ARC255
(S1--,Q ID NO: i00): 5'-CATGCA'I"CGCUAC.FGACTA0000NNNNNNNNNNxiAN
NNNNNNN'N1NNN  NNNi\iNNNGl'_\GAACCi'I"l"C'fCTCC'1-C:'CC.C:(_'.I-A'l
AGT(_iA(dTCGTATTA-3'  A.RC2Si (SLQ ID NO: 101):
5`-GATCGt\TCGATCGATCGAC AGCGNNNNNNil IgNNNNTNNNNNNNNNNNt
NNNTNNNNG'1'AGAACC rFCTCTCCTCTCCCTATAGTGAGTCGTATTA-3'  1001661 Under
rtN' transcription conditions of the present invention, the
transcription  reaction mixture comprises 2'-01-I adenosine
tripltosphates (ATP), 2'-0I-I guanosine  tripltosphates (UP), 2'-OR
cytidinc h:ipltosphates (CT]'). and 2'-0ld uridine tripltosphates
(UTP). The modified eliponucleotides produced using the rN
Imnsctiptlot] mixtures of the  present invention comprise
suhslantially all 2'-O1-l.. adenosine, 2'-O1-1 guanosine, 2'-OI-I
cvlidine, and 2'-OH uridine. In a preferred embodiment of iN
transcription, the resulting  



modified oligonuclcotides comprise a sequence where at least S0% of at
l adenosine  nucleotides are 2'-OF1 adenosine, at (cast 3090 of all
guanosine nucleotides are 001-I.  huanosin, at least S0 I, of all
cytidinc nucleotides arc 201-I cytidinc, and at Icasr 8010 of  all
uridine nucleotides are 2'-0H uri!iinc. Ina more preferred emhoditnent
airN  irauscription, the resulting modified oligonucleotides of the
present invention comprise a  sequence where at least 90% or all
adenosine nucleotides are 2'-O.I-I adenosine, at cast 90/  of all
guanosine nucleotides are 2'-OH guanosine, at least 90% of all
cytidinc nucleotides  are 2'-OH cylidine, and at least 9051 ofall
uridine nucleotides are 2'-OFI uricline. In a most  preferred
embodiment of rN transcription, the modified oligoimcleotides of the
present  invention comprise a sequence where 100% of all adenosine
nucleotides are 2'-OH.  adenosine, 100%ofall guanosine nucleotides ate
2'-OH guanosine, 100%or-all cvtidine  nucleotides are 2'-O1-I
cytidinc, and 100%orull nridine nucleotides are 0-OH uridine. 40 VA'O
2I111(11183HSS PCT/lJS2110GfnnS213  1001671 Under rRnaY transcription
conditions of the present invention, the transcription  reaction
mixture comprises 2'-OI-T adenosine triphosphates; 2'-OFI guanosine
0iphosphates,  2'-OMe cytidine triphosphates, and 2'-OMe uridine
triphosphates. The modified oligonucIcolides produced using the. 'I
raV transcription mixtures or the present invention  comprise
substantially ali 2'-OFI adenosine, 2'-01-1 guanosine, 2'-0\-le
cytidine and 2'- OMe uridine. In a preferred embodiment, the resulting
modified cdigonucleotides comprise  a sequence where at least 80% of
all adenosine nucleotides are 2'-01--1 adenosine, at least  80% of all
guanosine nucleotides are 2'-OI-I guanosine, at least 80% olall
cytidine  nucleotides are 2'-OMe cytidine and at least Nth of all
uridine nucleotides are 2'-0Nle  uridine. hi it more preferred
embodiment, the resulting modified oligonucleotides comprise  a
sequence when, at least 90/u of nil adenosine nucleotides are 2'-011
adenosine, at least  90%ofall guanosine nucleotides are 2'-011.
guanosine, at least 90% ofall cytidine  nucleotides are 2'-0Cvle
cytidine and at least 90% of all uridine nucleotides are 2'-OMe
uridine In a most preferred embodiment, the resulting modified
cIigonucleolides comprise a  sequence where 100/n of all adenosine
nucleotides are 2'-OA adenosine, 100% of all  guanosine nucleotides
are 2'-OH guanosine, 100/0 ofall cytidine nucleotides are 2'-OMe
cytidine and 100% of all uridine nucleotides are 2'-OMe u idine.
JU0168I Under dRmY transcription conditions or the present Invention,
the transcription  reaction mixture comprises 2'-deosy adenosine
triphosphates, 2'-deosy guanosine  triphosphates; 2'-0-methyl cytidine
triphosphates, And 2'-0-methyl uridine triphosphare.s.  The modified
oligonucleotides produced using the dl.nMY Iranscriplion conditions
oFthe  present inycnlion comprise substantially all 2'-deosy
adenosine, 2'-deosy guanosine, 2'-O- methyl cytidine, and 2'-0-methyl
uridine. In a preferred embodiment, the resulting  modified
oligonucleotides of the present invention comprise a sequence where at
least 80%  



of all adenosine nucleotides are 2'-deosy adenosine, at least 80% of
all guanosine  nucleotides are 2'-deosy guanosine, at least 80G, ofall
cytidine nucleotides unit 2'-O-niethyl  cytidine, and at least
S0%ofall uridine nuclcotides aare.2'-0-nwthyl uridine. In a more
preferred embodiment, the resulting Modified ciigonucleorides of the
present invention  comprise It sequence where at Icast 90% or all
adenosine nucleotides are 2'-deosy  adeuusiue, at least 90 % of all
guanosine nucleotides are 2?'-deosy guanosine, at least 90'%  of all
cyridine nucleotides are 21-0-methyl cytidine, and at least 90% ()fail
uridine  nucleotides are 2'-0-methyl uridine In a most preferred
embodiment, the resulting 41 WO 211116JnSNNNN 1'CT/l1,S 211f1(,JI
II'IG215  modified oligonucleotides of the present invention comprise
a sequence. where 100% of all  adenosine nucleotides are 2'-duo ay
adenosine, IOO'?/ of a l l guanosine nut: lcolides are 2 '  d e o x y
guanosine, 100 %o of all c\ifidine nuclcolides air 2-0-methyl cl Me,
and 100% Of  all uridine nucleotides are 2'-0-methyl uridine. [001.(91
Under rGmi-l transcription conditions of the present invention, Sc
transcription  reaction mixture comprises 2'-011 guanosine
triphnsphates, 2-OMe cytidine triphospliates_  2-OMe uridine
triphosphates, and 2'-ON-Ic adenosine trip'nosphates. "l'he modilied
oligonucleotides produced using the rGniH Iransm:ipliou miznlres of
the present invention  comprise substantially all 2'-OH gumlositie,
2-OM.e cytidine, 2'-Oivie uridine, and 2'-OMe  adenosine. In a
preferred embodiment, the resulting modified oligonucleotides comprise
a  sequence where at No SO% of all guanosine nucleotides are 2'-OI3
guanosine, at Icasl 80/,  of all cytidine nucleotides arc 2'-OMs
cytidine, at least 80%ofall uridine nucleotides are  2'-OMe uridine.
,and ar least 80% of ell adenosine nuclcolides ale 2'-OMs adenosine..
Ln a  lnom preferred eutbodime.nl. the resuhiug modified
oligonucleotides comprise a sequence  where an least 90% of all
guanosine nucleotides tic 2'-OH guanosine, at least 90% of .111
cytidine nucleotides are 2'-Ogle cylidine, a1. least 90%0r,111 uridine
nucleotides are 2'-OMe  uricline, and at Ieast90%ol'n11 adenosine
nucleotides are 2'-OMe adenosine. In a most  preferred embodiment; the
resulting modified oligonucleotides comprise a sequence where  100% of
:11 2nanosine nucleotides are 2'-011 guanosine. 100% of all cytidine
nucleotides  are 2'-OM e cytidine. 100% of all uridine nucleotides arc
2'-01\11C uridine, and 100% of all  adenosine nucleotides are 2'-OMe
adenosine,. 1001701 Under rlmGml.-I Iranscription conditions of be
present invention, the  transcription reaction mixture comprises
2'-One adenosine triphosphate, 2'-OINle cylidine  triphosphate,
2'-Civic. guanosine triphosphate, 2'-OMe uridine Lriphosphale and
2'-OH  guanosine lriphosphate, The resulting modified oligonucleotides
produced using the i niGntl-I nanscripfion mixtures of the present
invention comprise substantially all 2'-OMe  adenosine, 2'-Mc
cytidine,''-OMe guanosine, and 2'-OMe uridine, wherein he  population
of guanosine nucleotides has a maximum oFabout 10% 2'-0.1-1 guanosine.
In a  



preferred embodiment, the resulting MGM modified oligonucleotides OF
the present  invention comprise a sequence where at leas) 80% of all
aclenosine nucleotides are 2'-0Me  aclenosine, at least SO% of all
cytidine nuclcolides are 2'-OMe cytidine, at least 80%o of all 42 NO
2066/088888 1IC'T/U52006/0052 IS  guanosine nucleotides are 2 '-ODde
guanosine, at least 80% of all uridine nucleotides are 2'- ON Le
uridine, and no more Than about 1(1% of alI guanosine nucleotide, are
21-01-I  guanosine. Ina more preferred embodiment, the resulting
modilied oligonucleotides  comprise a sequence where at least 90% of
all adenosine nucleotides are 2'-0Me adenosine,  at [cast 90% ofall
cytidine nucleotides arc NOW cytidine, at least 90% of all guanosine
nucleciicles are 2'-0Me guanosine, at least 90% of all uridine
nucleotides are 2''-0Me  uridine, and no more than about 10% of all
guanosine nucleotides are ?'-01:1 panosinc In  a most preferred
embodiment', the resulting modified oligonucleotides comprise a
sequence  where 100% oiall adenosine nucleotides are 2'-OMc adenosine;
1006U of'al l cytidine  nucleotides are 2'-O\ de cytidine, 90% of all
guanosine nucleotides are 2'-0Me guanosine,  and 100% of all uridine
nucleotides arm 2'-liMe uridine, and no more than about 10% of all
guanosine nucleotides are 2'-011 guanosine. (007711 Under fGml-1
transcription conditions of the present invention, he transcription
reaction mixture comprises 2'-0Me adenosine triphosphates, 2'-O!\de
uridine triphosphates,  2'-OMe cytidine triphosphntes, and 2'-F
guanosine triphosphates. The modified oliganuclealides produced[ using
the FGnili rramscriptiun conditions of the present invention  comprise
substantially ;ill 2'-OMe adenosine, 2'-OAdc uridine, 2'-OMe eylidine,
and 2'-l  guanosine. In a preferred embodiment, the resulting modified
oligonucleotides comprise a  sequence whereat [east 80% ON! add osine
nucleolicles are 2'-0Me adenosine, at least  80% of all uridine
nucleotides are 2'-OMe uridine, at least 80% of all cytidine
nucleotides  are 2'-OMe cytidine, and at least 80% Mill guanosine
nucleotides are OF guanosine. Ina  more preferred embodiment, the
resulting modified oligonucleotides con!prisea sequence  Were at least
90% Wall adenosine nucleotides are 2'-0Me adennsinc, at (cast 90% of
all  undine nucleotides are 2'-014e tuidinc, at least 90%of all
cytidine nucleotides are 2'-OMc  cytidine, and to least 90% of all
guanosine nucleotides are 2'-F guanosine. III a most  preferred
embodiment, the resulting modified oligonucleotides comprise a
sequence where.  100% of all adenosine nucleotides are 2'-OMe
adenosine, 100G, of all uridinenueleoLides  are 2'-OMe uridine, 100%
OF all cytidine nucleotides are 2'-O:Me cytidine, and 100'/L, of a[1
guanosine nucleotides are 2'-F guanosine. [001721 Under dAmB
transcription conditions of the present invention, the transcription
reaction mixture comprises 2'-decoy adenosine triphosilia tes, 2'-Ob(c
cyricline 13 VA '0 21 I 6/I'U 8 I'CT/tJS21106/I115215  



uriphosphates, 2'-OMe guanosinc rriphosphatcs, and 2'-OMe uridine
triphosphates. The  modified olignnucleutides produced nsinn the
cl!AmB transcription mixwt.-es of the present  invention comprise
substantially all 2'-deoxy adenosine, 2'-O% cylidine, 2'-OiVLe
guanosinc, and 2'-01\'Ie uridine. In a preferred embodiment, (lie
resulting modified  oligonucleotides comprise n sequence Were at least
80% MR adenosine nucleotides are  20eoxy adenosine, at least 80% of
all cytidine nucleotides vie 2'-OMe cytidine, at least  80% of all
guanosinc nucleotides are 2'-UMe guanosinc, and at least S0% of all
uricline  nuclcotides are 2'-OMc uridine. In a mate preferred
embodiment, the resulting modified  oligonucleotides comprise a
sequence whore at least 90% of all adenosine nucleotides are
2'-tleoxy adenosine, at least 905 of all cytidine nucleotides are 2'-O
le cytidine, at out  90`%, of:-ill guanosinc nucleotides are 2'-OtMe
guanosinc, and at least 90%, of all uridine  nucleotides are 2'-Ottvle
uridine. In a most preferred embodiment, the resulting modified
nligonuclcotides of the present invention comprise a sequence where
100"x6 of all adenosine  nucleotides are 2'-deoxy adenosine. 100% NO!
cytidine nucleotides are 2'-OMe cylidine,  10004 of all guanosinc
nucleotides arc 2'-OMe guanosinc, and 100% of Al iodine  nucleotides
tiro 2'-OMe uricline.. 1001731 In each case, the transcription
products can than be used as the library in the  SELL\'" process to
dent I)' apinmersand/or to determine a conserved motif of sequences
that have binding specificity to n given fa rget. 'f he reselling
sequences are already  stabilized, elirninating this step from the
process to arrive at a smbilized apiamer sequence  and giving a more
Iughly stabilized aptamer ns a result. Another advantage of the
2'-OMle  :SELEX' `r process is that fie resulting sequences are likely
to have F.ewer 2'-01-1 nucleotides  required in the sequence, possibly
none. To the extent 2'01-I nucleotides remain they can be  removed by
performing post. SELF mndilicalions. 10017,11 As described below;
lower but still useful yields of transcripts fully  incorporating 2'
substituted nucleotides can be obtained under conditions other than
the  Optimized conditions described above, For example. variations to
the above transcription  conditions include. 1001751 The -ILPLS buffer
concentration can range from 0 to 1 M. The present  invention also
contemplates the use of other buffering agents laving, a pKa between 5
and  10 including. for example, Tris(hydroxymelhyI)nminontethane. 44
Wo zaucnlssxxs PC'tnlsznurdun,z  IOU 76) The D'I'P concentration can
range item 0 to 400 mM. The methods of the  present invention also
provide for the use of other reducing agents including; for example,
mercapteethanol. 1001771 The spcrmidine and/or spermine co mciacration
can range from 0 to 20 m\d.  1001781 The PEG-5000 concentration can
range Sol 0 to 50 % (w/v). The methods of  



the present invention also provide for the use of other hydrophilic
polymer ineludiag, for  example, other molecular weight PEG or other
polyalkylene glycols. 1001.791 The Triton X-100 concentration can
range from 0 to 0.1 % (w/v). The methods  of die present invention
also provide for the use of'other non-ionic clerergenis including, for
example, other detergents. including other "triton-X detergents.
[001801 The \4gCh concentration can range from 0.5 mM to 50 mNL. 'the
MnCl.  concentration can range from 0.15 mM to 15 niM Both MgCIand
A1nCac niustbe present'  within the ranges described and in a
preferred embodiment are present in about a 10 to  about 3 ratio of
MgC:W1v iCIc, preferably, the who is about 30A, more prefembly, the
ratio  is about3-4:1. j O0181 I The 2'-OMe NTP concern uion (each NTP)
can range from 5 1mM to 5 W.  Ion t821 The 2'-O1i GTP coneenh'ation
can range from 0 iNl to 300 uP1 1001831 The 2'-OH GRIP conctnu'arion
can range Ilum 0 to 5 mM. 1001841 The pl-I can range from p1-I 6 to pH
9. The methods of the present invenrion can  be practiced within the
pl-I range oractivi y ofmost polymeases that incorporate modified
nucleotides. In addition, the methods of the present. invenrion
provide for tlne optional use  of chelaring agents in the trnscriphon
reaction condition including, for example, BDTA;  LGTA, and DTT.
1001851 The selected aptamers having the highest affinity and specific
binding as  demonstrated by biological assays as described in the
examples below are suitable  therapeutics for treating conditions in
which the C5 complement protein is involved ill  pathogenesis. 45 WO 2
0116 /0 88xxx PC'P!Ii SlO G/nn511  Apiamgrs vvitlt 13ind.ils~~
Athrtity 1~ iiement Svstcm PIofcin CS 1001861 Although the complement
system his an important role in the maintenance of  health, it has the
potential to cause or contribute to disease. Thus, it is desirable to
develop  inhibitors of the complement system for therapeutic use. It
is particularly desirable to  develop inhibitors of comptentent
protein C5 because it is n component of both the classical  and
alternative pathways of complement acl.ivallon cascades (1Matis and
Rollins (1995)  Vature Medicine 1(8):839-842). Accordingly, inhibition
of C5 can preventcomplemc.nt- modiatcd damage caused by either
pathway. Some complement system p oteins, such as C I q and C3; are
intparant in the normal delanse mechanisms against microorganisms and
in the clearance of immune uompuneuLa and clamuged tissue; however, C5
is tclatively  unimportant for these functions. Thus, CS function can
be inhibited for short or long  periods of time without compromising
the prol'eclive role of the comptentent system.  1001871 A therapeutic
C5 inhibitor is also desirable because inhibiting cleavage otCS
prevonts the generation oftwe potentially damaging comptentent
activities. First, inhibiting  



the general ion U1 ,C51 Arm the Cowan of C5 eliminates the major
complement  chemotactic until vasuaelivc activity. Second, inhibiting
the generation ofCSh from idle  cleavage o) CS blocks assembly of the
cytolytic C549 mumbranc attack complex ("MAC'').  Inhibition of CS
cleavage blocks both the C5a and the CSh elf ets on leukocytes and on
tissue such as endothelial cells (Ward (1996) Anti Pathol. 149:1079).
1001381 Both CSa and the MAC have been implicated in acute and chronic
inflanuttacion  associaled with human disease, and their rote in
disease states has been confirmed in aninml  models. C5a is required
for cmnplenientand ueutruphil dependent lung vascular injury  (Ward
(1997) J. Lab. Clin. Med. 129:400; Mulligan at at, (1998) .I. (Ain.
Invest. 98:503).  and is associtoed with neutrophil and platelet
activation in shock and in burn injury (Schmid  er a!., (1997) Shock
8: 1 19). The MAC mediates muscle injury in acute autoimnntne
myasthenia gravis (Biesecker and Gomez (1989) .I. Immune[. 142:2654),
organ rejection in  transplantation (Balcbvin el al., (1995)
Transplantation 59:797; Brauer el at, (1995)  'mnsplantation 59283;
l'akahashi et n1., (1997) tmmenol. Rue. 16:273), and renal injury i^
auroinunune glomerulonephritis (I3iesecker (1981) J. Exp. Med.
39:1719; Nangaku (1997)  Kidney M. 52:1570). Both C5a and the MAC are
implicated in acute myocardial ischcutin  (1-1neisier and Lucchesi
(1994) Annu. Rev. Pharmaeol, Toxicol. 34:17), acute (13etlnar rs  al.,
(1997) J. NVeurosurg. 86: 139) and chronic CNIS injury (Morgan (1997)
Exp. Clin. 46 I'(.`IYI1521111(ilW 5215  WO 2006/08848R' Immunogenet.
14:19), leukocyte activation during extracoporeaI circulation (Sun e/
al.,  (1995) Nucleic Acids Res. 23:2909; Spyeher and Nydegger (1995)
hifushionsrher.  Transfusionsmed. 22:36) and in tissue injury
associated with autoimmuno diseases  including arthritis and lupus
(Wang at al., (1996) Immunology 93:8563). 1011159) Complement
activation has also been implicated in diabetic retinopathy, and can
compound or initiate retinal vascular damage (%hang e/ ai., (2002)
Diabetes 51:3499). l..ow  level constitutive complement activation
normally occurs in the non-diabetic eye, evidd teed  by the presence
of MAC and complement regulatory proteins in the eyes of non-diabetic
rats. indicating that complement dysregularion occurs in diabetic
patients (Sohn or A,  (2000) LOVS 11:3492). in addition, CSb ~9
deposition his been detected igretinal vessels  from diabetic human
donois where absent from non-diabetic human donors (/_hang et al.),
reduced expression of CD55 and CI)59 is shown in diabetic retinas
(%hang et all and  glycated CD59 is present in urine from diabetic
patients, but not non-tiabeuc patients  (Acosta at of., (2002) PNAS
97, 5450-5455). Additionally, the complement and vasoular  system is
known to be activated in type I diabetes. See, e.g. Hansen, T.K. el
n1., Diabetes.  53 1.570-1576 (2004). C5a activates endothelial cells
via interaction with the immune and  complement systems. See, e.g.,
Albrecht. E.A. ct of. Am J Pathology, 164: 549-359 (2004).  



The vascular system is activated in ocular diseases including diabetic
retinopathy. See, e g.  Geri, V.B. at ni.. Invest Opthahnol Ali Sci,
43: 1104-I I OS (2002). The complement system  is also activated in
diabetic retinopathy. Sec, Soo, e ,. Gel L, V_R. ei of, Invest
Opthalmol  As Sci, 43: 004-1108 (2002) and Badouin. Cat al., Ain i
Optltnlmol, 105:383-388 (19SS).  IOU1901 In scare embodiments, the
materials of the present invention comprise a series of  nucleic acid
aptainers of about 15 to about 60 nucleotides in length which bind
specifically  to complement protein C5 and which functionally
modulate, e.g" block, the activity of  complement protein CS in in
vivo and/or cell-based assays. JU0.1911 Aptamers that are capable of
specifically binding and modulating complement  protein C5 arc set
forth herein. These aptamers provide a low-toxicity, side, and
effective  modality oftreadng, ameliorating and/or preventing a
variety of complement-related  diseases or disorders including, lot'
example, complement:-related heart disorders (e.,S.,  myocardial
injury; CS mediated complement complications relating to coronary
artery  bypass got It (CABC) surgery such as post-operative bleeding,
systemic neutrophil and  leukocyte activation, increased risk
ofmyocsrditl inf rorion, and increased cognitive 47 V\'O
21111rJ11%%%%% 'c 17l..$211uw/111152 IS dvsfwlction; restenosis: and
CS mediated rompfeme:t complications relating to  percutaneons
coronary intervention); isehemia-rep. rtLsioo injwy (ctg myocardial iu
faretion, stiokc% In sibitc), couple mcnl-related in flununa Cory
disorder (c.g-, asthma,  arthritis, sepsis, and rejection attcr organ
transplantation), and complcment-related  anninununc disorders (e. g,
nryas;henia gravis, systemic lupus crvthematosus (SLE)).  Other
indications for which 75 inhibition i desirable include, for example,
lung  nflarnmalion (Mulligan el al. (1995) A (Ain. Invest. 95:3031
exh'acorporeal complement  activalion (.Rinderel A. (1995) J. Out
Invest. 96:15641 antibod)-nedialed complement  activation
(Iiieseclcerct at (1959) .I. Iminunol. 1423654). gIomcrnlonephritis
and other  renal diseases, ocular indications such as CS mediated
ocular tissue damage, e.g. diabetic  retinopatliv, and paraxysontal
nocturnal homoglobinuria. 'Chose aptamers may also be used  in
(Iiagnos tics (00192( These aphmters may include modifications as
described herein including, e.g.,  conjugation to lipophilic or high
molecular weight compounds (e.g., PEGb incorporation of  a canting
moiety., incorporation ofmodifed nucleotides, and modifications to the
phosphate  hack bone. (001931 In one embodiment of the invention an
isolated, non-naturally occurring aptamer  that binds to the CS
complemenl protein is provided. In some embodiments, the isolated,
non-naturally occurring aptamer has a dissociation constant (''K,;')
for CS complemem  protein of less 111,111 WO PM, less than I .AM, less
than 500 uM. less than 100 111ML less than  50 uM , to than I nM, to
than i00pM, to than 100 pIJ. less than 50 p1M. In some  



emborlimcnts of the invention. the.disociation constant is determined
by dot blot tih'ation  as described in Example I below. X001941 In
another enbodintenl, the aptamer of the invention modulates a function
arse  CS complement protein. lu another embodiment. the aptamer of the
invention inhibits a CS  function while in another cnbocfiment the
aptamer stimulates a function oFCS. A C5  complement prolcin variant
as used herein encompasses variants that perform essentially the
saute function as a CS contplenleul protein function. A CS complement
protein variant  preferably comprises substantially the saute
structure and in some embodiments comprises  40%, sequence identity,
more preferably 90`A sequence identity, and more preferably 95%
sequence identity to the amino acid sequence of the C5 complement
protein comprising the 43 WO 21106/0898* PC:T/ll$20n6 /011 5 2 15
amino acid sequence below (SGQ 1D NO: 102) (cited in T-laviland cl
a!., .I Inlnamol. 1991  Jan 1;146(1):362-8).: 1001951  1. mgllgil.cfl
iflgktwgge qtyvisapki Irvgasen'_v .iq'vygyteaf darisiksyp  61
dkkfsyssgh vhlssenkfq nsailticpk glpgggnpvs yvylevvskh Eskskrmpi- 121.
ydncf ifi.ht dkpvvtpdgs vkvrvyslnd d.lkpakrecv 1t Eidpegse vdmveeic'hi
181 giisfpdfki psnprvumwt ikakykedfs rLgtayfevk eyvlchisvs iepeynfigy
211 knEknfe.iti karyfynkvv teadvyitfg iredlkddgk emmctamgnt
mli.ngiagvt  301 fdsetewkel syysledlnr, kylyiavtvi estggfseea
er:ngi.kyvls pyklnlvatp  361 lflkpcipyp ikvgvkdsld glvggvpvtl
naq:icvnge tsd.ldpsksv ervdcgvaef  421 vl.n.lpsgvty lcfnvktdap
dlpeengare gvraiayssl sgsylyiclwt dnhkallvge  481 hlniivcgks
pvidkithyn ylilskgh_i higzreY.fsd asygsinipv egnmvpssrl  541
lvyyivtgeq taelvsdsva lnieekcgriq lgv'nlspdad ayspygtvsl "a Cgmdswv
601 alaavdsavy gvgrgakkpl erv[gfleks dlgcgacggl nnanvfhlag ltElrnanad
661 dsgendepck eilrprrtlq kkieeiaaky khsvvkkccy dgacvnndet ce_lraarisl
721 gprci.kafre ecvvacelra c_shk;lmglg elh't.nkullpv ,ikpeirsyfp
e_'~i.wev'n ly  731 prrkglgfal prlslLewei.q gvgisntgi.c vadtvkakvf
kdvfl.emni.p ysvvacrgiq  841 lkgcvvnyrt sgmgfcvkms evey:ictses
avaclhgccks skcvrgkveq issh Iv I:FLv  901 lp.lei.g I h n i nfsleLwfc'k
eilvktlrvv pegvk::'esve gv_ldprgiy ct in-'rY..nfp  961 yr<_pldlvplc
Leikrilsvk gllvgoilsa vlsgegir.i '_ th.lpkgsaea elmsvvpvfy  1021
vfhy]ecynh wnifhsdpl1 ekgklkkklk egmisimsvr nadysysvwk ggsas'cvwlta
1081 falrvlggvn kyvecnq.:si cnsllwlven ygl.dngsfke :isgygpiklq
uLlpveercn  11,1 slylLal..vi girkafdico lvkidtalik adnfllencl
pagseftlai sayals_gdk  1201 thpghrsivs alkreelvkg nppiyrfwkd
nlohkdssvp ncgtarmvel c_cyallts 1:1  1261 lkciinvvnpv ikwlseegry
gggfystgdc ieaiegltey sllvkclrls :ndidvsykhk  1321. galhnykintd
knflgrpvev llnddlivst gfgsglatvh vL'.vvhkcst seevcsfvlk  



1281 idtgdieash vrgygnsdyk rivacasykp sreesssgss havmdis1pt gisaneedlk
.1441 alvegvdgl tdygikdghv ilglnsipss dflcv-fr.if el fevgf1sp
arftvye-yhr  1501 pdkgetmfys teniicigkvc egaackcvea cleggmgeeld lri
saetr'kq tackpeiaya  1561 ykvsitsity envfvkykat lldiykcgea vnekdseitf
ikkvrccnae lvkgrgylim  162= gkealgnkyn fsfryiypld slewieywpr
dceesscgaf larrldcfaed ifingc =49 \V() 2111161 IRAN%%
I'CT/US21I16/i11I5215  1001.95 Insomc embedimouh of the i wenti:'n,
the sequence identity of target variants is  determined using BLAST as
described below: The terns "sequence dentity in the context  of Iwo or
more nucleic acid or protein seggcnc.es, refer to two or more
sequences or  subsequences that arc the same or have a specified
percentage of amino acid residues or  nucleotides that are Ihw same..
when compared and aligned for maximum correspondence, as  measured
using one of the following sequence comparison algorithms or by visual
inspection. For sequence comparison, typically one sequence nets as a
reference sequence to  which test sequences are compared When Jag a
sequence comparison algorithm, lest and  reference sequences are input
into a computer, suhgequence coordinates are designated if  necessary,
and sequence algorithm program parameters are designated. The sequence
comparison algorithm then calculates the percent sequence identity for
the test sequence(s)  relative to Ihe reference sequence, based on the
designa(ed program parameters. Optimal  alignment of sequences Or
comparison can be conducted, e.g, by the local homology  ateorllhm of
Smith it Waterman, Adv. AppL Math 2: 482 (1951), by the homology
alignment alenrithm ol'Needleman & Wunsch; 1 Mel. Riot. 48: 443
(1970), by the search  for similarity method of Pearson &. Lipman, '
roc. Nul'I. Acad. Sei. USA 85: 2444 (198$),  by computerized
implementations of Ihese algorthms (GAP- BESTFIT. FASTA, and I FAST A
in the Wisconsin Genetics Software Package, Genetics Computer Group,
575  Science Dr., Madison, \V'is.). or by visual inspection (see
generally, Ausubel at at., infra).  1001961 One example o.ran alwridim
that is suitable for determining peed Celli sequence  identity is the
algorithm used in the basic local alignment search tool (hereinafter
"BIAS.). see, e.g. Altschul et al., 1 Mot. Blot. 215: 403-410 (1990)
and Altschul er al.;  Nucleic Acids Rcs., I5: 3389-7402 (997).
Sofmvare forperlorming BLAST analyscs is  publicly available through
the National Center For Biotechnology tnlonuatton (hereinafter
'NC131''). The default parameters used in determining sequence
identity using the software  available from NCBI, e.g.. (for
nucleotide sequences) and BLASTP (for amino  acid .sequences) are
described in McGinnis el aL. Nucleic Acids Res., 32. W20-W1/25 (2004).
1001971 In another embodimentof the invention, lie aptamerhas
substantially the sane  ability to bind CS complement protein as that
of an aptamer comprising any one of SEQ ID  NOS I-2. 547. 75-81. 83 or
55-95 is provided. In another embodiment of the invention, the
apramer has substantially the same structure and ability to bind CS
complement protein as  



that of an aplamer comprising any one of. SEQ ID NOS 1-2, 5-67, 75-81;
83 or 88-98. In  another embodiment, the aptamers of the invention
have a sequence, including any chemical 50 WO 2iHi6IIIASKRfi
PCT/UC?atl(i/UI}i21i.  nmodifications, according to any one of SEQ ID
NOS: 2, 5-67, 75-81, 33 or RR-98. in  another embodiment, the aptamers
of the invention are used as and active ingredient in  pharmaceutical
compositions- In another embodiment, the al,namers or compositions
comprising the aptamers of the invention are used to treat a variety
of complement-related  diseases or disorder's including any one
selected from the group consisting of contplement- related heart
disorders (e.g., nVoca" lial injury; C5 mediated complement
complications  relating to coronary artery bypass graft (CARO) such as
post-operative hicediml;, systemic  neutrophil and leukocyte
acrivation, increased risk of myocardial infarction and increased
cognitive dysfunction; restenosis; and C'S mediated complement
complication, cclaLing to  percutaneotu coronary intervention),
ischemia-roper fusion injury (e.",., myocardial  infarction, stroke,
frostbite), complement-related inflarnntatory disorders (e,g" asthma,
arthritis, sepsis, and rejection alierorgan transplantation), and
complement-related  autoimmune disorders (e.g., myasthenia gravis,
systemic lupus erytheinatosus (SLG), lung  inl.lanunation,
extracorporeal complement activation, antibody-mediated complement
activation and ocular indications such complement mediated ocular
tissue damage such as  diabetic terinopalhy. 10111981 in one
embodiment, the anti-C5 aptamers of the invention include a mixture of
2'-Iluoru modified nucleotides, 2'-ONIe modified nucleotides
("2'-OFle'') and _''-OH  purine residues A descriptive generic
sequence (Sk(i) Ill NO: I ) for a modified anti-CS  aptamer is shown
below in Table 1_ and the structure is shown in Figure 3A. The vast
majority of purines (A and Ci) have been modified to 2'-0Me, eschuling
only two 0  residues which remain 2'-OR (residues shown in outline).
The circled residues represent a  subset of pyrintidinec that can be
sinwlianeously modified to 2011 MAW subsWrITIlly  altering the an1i-C5
activity of the aptamer (see ARC330 in We I below (SEQ ID NO: 2,
Figure 313)). The underlined residues shown in [rWmre 3A represent
pyri ridice residues  that can contain either a 27-I1uoro or a 21-I-]
modification (but not 2'-0A4e), while the boxed  residues represent
pyrimidine residues that can contain citrer a 2'-Moro or a 2-O1IC
modification (but not2'-I.-I).The residues indicated with an arrow (5)
gust contain a 2'- More modification. Without a 2'-fluoro modification
at the residues indicated by an arrow  (-~), resulting hemolytic
activity o'f the restilting aptamer is substantially decreased. In a
preferred embodiment, an anti-CS aptamer of the invention comprises a
nucleotide sequence  according to SEQ ID NO: I. 51 WO 211116/Io H.I$
l'C /US2uu6/nas1Is  



1001991 An example of an dnti-CS apramza oc girding to the invention
is ARCI SG (SLQ  TD 'O: 4) which Is shown in Figure 3C ;it.. described
in U.S. Pat. Ser. No. 6.395.988 which  is herein incorporated by
reference in its entirety. All 21 pyrimidinc residues of AltCI86  have
2 --fluoro modifications. The m:wiorlty of purines (14 residues) have
2'-OMe nwdificalions. except for three 21-C11 patine residues (shown
in outline in Figure 3C). 't'he  anti-C5 apr.mters of the invention
can also include different mixtures oft'-Iiuoro and 2'-I-I
niudilications. For example; anotheranti-CS apluiuer of the invention
is the ARC330 (SEQ  ID NO: 2) shown in Figure 313 ARC330 S1,Q 1I.) NO:
2) contains seven 2'-I I modifications (circled residues in Pigtire.
313), 14 pyrimidine residues with 2 -fluoro  modilieatlons, 14 purine
residues wilh 2'-0Me rnodlflcations, and three 2'-O11 purine  residues
(shown in outline in Figure 311). 1002001 Other combinations of
aptomers containing a mixture of 2-fluoro  modil.ieations, 2'-OP4e
modifications. C-Oil poring residues, and conjugation In non-
immunogenic, high molecular weight compounds (e.g., PFC) of varying
size, each of which  were derived from ARC! 86 (SEQ ID NO: 4), are
described in Table I below. The invention  comprises aplamers as
described in Table I below. The invention also comprises apiamcrs  as
described below but lacking Ittc indicated 3' cage-g., inverted
deoxythymidine cap)  and/or aptamers indicated below but comprising a
3' cap (e.g.. inverted d n where. a 3' cap  is lotiadieuted. 1002011
Unless indicated otherwise, the nucleotide sequences in Table I below
are listed  in to 51o 3' direction. For each of the individual
sequences in Table n all 2'-OMe purine  or pyrinaldine moclifenuonsam
indicated by an 'in" preceding the corlosponding. nucleotide; all
2'-fluoro ryrimidine modilicalions arc indicated by an''f' preceding
the  corresponding uuelenLide; all purine or pyrimidine deoxy
modifications are indicated by a  " preceding the corresponding
nucleotide; and any purine orpyrintidino appearing without an "nt'".
or `d" preceding the nucleotide indicates a 2" OH residue. Fauber it
"31" indicates an inverted deoxy thymidine, "NH" indicates a
hesvlaminc linker. UNI-h"  indicates a hesyluntine terminal
group.''PLG'' indicates a polyethylene glycol group having  the
indicated molecular weight, and '`biotin'' indicates an aplamer having
biotin conjugated  to the 5' end 52 NO 2WQ0H88H8 PC.TIUS2006 1115215
1002021 -!'able I: SEQ I I) NO: I 2ICrCrGrCX3.,(U\,Xr,X7\nx9xrrX,ICX:X
I~XlX.;X 16X,.X XI0X20X,i A,zX,>f1iRJX14X,y\a"X,~A'xal'  CX,s whore
X1=fC or W.  



X:=rG orgy  Xr G or mC  WE or mG  X~ fC or dC  .X6=fU or dT  X,=1C
ordC  Xs=rA or mA  XrrG or mC  X,=r& or mG  X"= fC or dC  Q -W =IC or
MC  X^=RJ or noLl  Q "G or mG  X,-,A or mA  X,t'rG or mG  \"=1U or dT
Q -T or dC  X,9=fU or dT  xm=rG or m(-'l  X.,=rA or mA  k"=rG or mG  A
RI or dT  X2,==r.A or mA  no W or dC  X,,;--1L'. or dC  .X,=U or di
X,e=rG or m(j  Q=G or mG ARC330 (SEQ ID NO: 2)
UnGEM000mGmGUdCTdCmAntGnCdCG
lCIUmG,oAmC-fdCfmGmAmGI'U(LffLIAfCICIUmGMo)G  ARC 185 (SEQ ID NO 3)
GAfCGAfUGFCGGf11(CRJI-CAfUGICGRJfCCAQ1)GfUGAGUUUA fCfCPJfUMGIUIC  ARC!
SG (SEQ ii) NO: 4) FCm 0 MEG For Con G UfCtUICmAm Gm G MG
KfUmG,nAmGUfC!Uinta in A mGYU fU U A fC fC rlhnGEm  G-3T ARC 37 (SEQ
ID NO: 5)  40kDa PEG-- N fl
FCmGfCfCGfCmGmGUfCUICinAmGmGfCGECUmGmAmGfUfCIU nrGmAmGIUUf1JAfCfC.
UmGICm  



G-3'f Whore the branched 40 kDa PEG is ,3-bis(mPGG-[20
IcD:Q)-Propyl-2-(d'-binnmide)  ARC-1 SS (SEQ ID NO. 6)
AGCAI'CGAUGfCGGUfCtLIfCAIUGfCGIUIT;GAGUCfUGAGNIUruLvfcfCR!UiCCUfC 53
WO 201161118&SS I ' CTI US 21111(5111152 I  RC IS9 (SEEQ ID NO 7)
AGfCInGfCfC-Gi%InGmufCl
f'~fUfCmAnp,',InGILG:C(U'.rG.:InmGPLIfWUmGInAmGIU iUIUAfCfCIUmGf  CmG
A RC -'DO (SU) [I) NO: 8) CCfC:GI'C'fC'GfC'GGtU IC Ili ICACIG IC01Cl
,_'. C!' W, IG AGIUIIUfUAI CicrUG ICG  ARC?9(l (SEQ II) NO: 9)
FCinGICr( GI'CmGmG@Jd(.:-I Audlul(IdC'Gf4RJ rtf3mA mGfdC I-m Cmnm
GRlfU I'UAdC'dCIlhuGfCmG  -.I ARC29; (SEQ ID NO: 10'
InCrnGlnC(CGPCmGmCfU4CrdCmA mGlnCidCGfCRImGm \nit) (IC'fnO in Aintl RI
Ri flu A dCdCIUniCInC  m(7 -AT AI'C331 (SEQ ID NO: 11) dCln CidCfCGI(;
InCmCIUdC:'IdQnA miVm GliC(liCfl lnJmAnIGTdC;
TmGmAmGNflifUAfC1%RJmGd('nt  Ci A RC332 (SEQ ID NO: 12) dC
nCiIC:fCGIY;monit ru 1S:'111CmAn,rlm OJCGICIUmGmAInG'I dC
I'n1Cin'IAII1O1UIUIU.AI'CFCfUiiiGICIIIO  A R 0333 (Sill) 11) NC): 13)
iCm(.IdC t"CG IC'116 nrii 1 JdC1'dCnvV n
lGatGtiCGICRJgl(inlAmGIIl'mGInAmGNIIJRJAFCI'CfUnIGICmG  A RU334 (SIFQ
II.) NC): I,I) fCanGfCfcCiCmGniG IUd(71-4C'Ill,A mCmGdCG ICllimGmA
mG'ldC'I'mCuuVn,GIUFIJIUA ICI(,IUmGICmI  ARC-1 I I (SEQ ID N)15) fCm
GnCI'CGIC mGmG IUdCIdCmA I G(I CCdC IUinGmA m GIAC I riGmAn1G11 iQ I
III A IC: I C'Um G I Cm  G VIYC:f 12 fSEt) ID NO: I dl ICln ri ICfl_G:
Cn1CimGU(1 -I K.11", C:nl Cidc:Ci 11 -fun, Ci nl A m (77II( nt Gm. A n
I G fU Iii IU A((, IC:1U mCmCm  i ARGI I2 (SEQ ID NO: 17) Cm(i I c' CO
FGnCmCI 0AIC fdCmAmGmG dCG fC njmG m viii CTmG nIAnIG IUIU f-J AIL
FC'. fUmC-Cm  G ARC414 (SCQ Ii) NO: I S) mCmGmCIrGf( r6mCi A , I
mGmCdCCi IC RhnGniAmGTdCTmCmAmG FU 1IJTUA FC lC'flimGrC  In C' ARC4IS
(SEQ ID NC. 9) 



WnGIQICGICmGn,G R1dCTdCnv\mCimCJCCiIClum(, mA III III A in OfiJUf(JA
ICICRJmG ICmG  ARC410 (SEQ II) NC?: 20) !CnI GCC:ICGdCmGm GIU 4CTJCnA
mGmGdCGICIUmGmAmG'fdC'11mGnv\mG IUfu IUA ICICUmGICniC  AK: 117 (SEQ ID
NO: 21) 'Cnl(i I'Cd CC dCm GmO IUiCI'dCm A m G III GdCGFCIUm GmA m
GTdCTmGn\InGIU f1J fU A IC fC:1UmGR riG  ARCA IS (SIEQ ID NO. 22) fCn
IGIC1"C'C ICmGmGRJdCTdCmAn GmGdCGd(. fUmGnt Air
GI'dC'ImGrAmGfUIURJAICfcfumcfCmG  A RC- I I9 (NEC) 11) NO: 23) I'C:nii
IFCiCCfCmcniGrUd CTdCmAli, Gm CdCGrC'rm Gnl Amc rdCTm GIn Al11GNIUcuA
1CfCIUmG KCmG  54 WO 21106/0KKRK8 PCTIUS2111I6/lPI152 15  ARC420 (S[-Q
ID NO: 211) FC111GIC:icc ICmGm(jfUdC:l'dCmAmGmodcIidCImoni And) I'dC
I'mGm Anita NtUIUA:CfCfUmGfCmG  ARC421 (SGQ ID NO: 25) fCmGfCICG
1Qn0mCfLclCf lC'mAmGrnGdCGfCfUiiiCIIIAmC'I cICl'n1Gn1An1GTrUfUA
FCFCIUmGfCmG  ARC422 (Slip ID NO: 26)
fCmGfCICGCCmCIInGfUdC'TdCInAmGmGcICGfCfUmGinAmGTdCTmC:nAmC!IJ
IRIAfCIClIJmOfCmG  ARC423 (S GQ ID NO: 27)
fCrGICRCGFCmGmGIJdICTJCmAmGmCdCGICtUmOmAmGTdCTmCmAmGfLIf.1TA
fOfCfUmGFCirC  ARC424 (SEQ II) NO, 28) FCmOfCroc iCmGmG f
JdCTdCinAmCmCdCGICIUn'.GliAmOTdCTnl0nIAIrIGTI`fA itFCIUInG ICutC
ARC425 (SEQ 11) NO: 29) fCmGfCfCCFCmGmGfUdC'I'dCmr\mGm
GcICGfCfUnrGnvlm Gl'dC1 mGn1AmGAJfUI'UA000C1 iCICmG  ARC426 (SEQ IL)
NO: 30) fCmGFMGfCmGinGmUcIC'I'dCinr\mGinGd
CGfCllJnr(jrnAnrG'fdCTmG,nAmGfUPUfUAdCdCfUntGFCm  a ARC427 (SEQ ID NO:
31) 1Oi GrCmC'G1CmGrGfUdC71'cICniAmCimOdCOfCf hnClm AniCil':Cl'niGmA
mC IUflJflJA CG CI lluOfCln  G ARCC28 (SEQ ID NO: 32) fCmG 1CICGntCm
GnOflldC'I dGnA mCmG dOGICIUmfmA nrGTdCFniC InA mGUJIU FUA CCFC(UniGl
Cm  G ARC429 (SEQ ID NO. 33) KmG IC:mCG n CinGnrGRldC,'f(!Cm A m GEE
0dCG FC RJnt Gm Am G'I'rlClln Gm A mG Itl 111 f1 A rt:f CIU wG fCm  G
ARC430 (SEQ ID NO. 14) fCmGfCICGI'GI'nGI11GfUdCJIUdC111AnlOniGdCGI11Cf
JmOmAn1GIUdCFUn1GmAll1G.fUfUfUAI.CICNmCfC  mG 



ARC431 (SEQ ID NO: 35) ICmGfG'CGI'C:nG me IJdCNdCmAnGmckOOIc;
mlimGniAmG FUdCILImGrnAmO IJ IUIUA ICFCtUmCIC  ARG'432 (SGQ ID NO: 36)
ICmGICICG ICinCinGIUdCYUdCmAInGmGdCGmCmLmC mAinGf JdCIUmC;mnmG fU
flJfL.AfC10 CUmGF  CmG ARC433 (SGQ 11) NO: 37) ICmc fCICGICmGmG
fUdCI'dCm A mGm Cid CG ICfUmGm AmGfd CTnt Gnt Ant Gm U IU RIA IC IC
I1m ('E i'Cm  G ARC434 (SGQ ID NO: 38) ICmGFCICG rCmGmG
fUdoTdcmAmGmGcICGrcfU Inc in .Ant GTd CTn1GmA\mG PlJm I JiJA
PCIUIUmGICm  G ARC435 (SEQ !D NO: 39) CnrGIC'CG Kni G nI G FUdCTdCmA
mG,rC dCG FC IU mG mAnr(.ll'tiC'f mGm A m G l! IU,n UA fCf(fJmGC'nt  G
55 WO 2006/0%'8 88H PCT/US2UII6/i II 215  ARC435 (SEQ IU NO: 4U`
ICmGICICGI'C'.inG:nGR)dC-ftlCut.dmC_imGdCClfi; fUmGm,AmCIIdCfmCimAnnGm
UmlIlnUAfC fC fLlmGli:  n:G A RC437 (SEQ II)NO:41) JU,,lC I
CfCGfC:nrGmGf1JdCI 1CovV-nCFniC:~iCGfC 1U'inG in:Am GI dCTntCm A mG
ILI ILI UA ICfCm1jm(A i,I  G .AIRC43S (SEQ ID NO: a 2
ICniGICfC,'dGIGniGmGIlJnC dCni ArCmCi'ICUiCIUniGn.ArnCTdCTrrCm
AniC(UIIU rEM fCfCIUniGICin  G ARC439 (SEQ ID NO: 43)
IGnO(CICGfCmCniCIUdCTiICnv\mGm GJCd(ifCfUm Om:AmGTdCTmGrnA mClU fU
fUAICIC[UmC(Cin  C A IiC44ll (S EQ ID NO 44) 10 CI f01CG CCmGmG(Ud C:
1 dCm Antlim( nCC fC iUmGni Am CTdC nI Gnt Ante N ll-LUd A fC
roCUmGfGn  G ARC451 I SEQ ID NO 45) mG iCnrC fUICC
I'CmOmGIUdCTdC,nAinG mGdCC rcrunt CrnA mG"fdcTmGniA mGIUIU IUA
iCfCIUniA fC  ntGniC ARC45S (SEQ ID NO, '16) mGnGm
GILGP.:mCnnCllUdCl'dCn::AinGmGdCC(CfUniGmAmG"fdCl'mUmAmGIUlUR1A
IC'fC1UmCmC  inC AIlC059 (SGQ ID NO: 47) 



mufCinGfCfCG iCinGmCdUdC,TdCmA mCnn GdCGICfI.Jin(niAmGTdCTmGniA
inCUIUtLA ICIC(UniCIC  mGn'C ARC473 (SEO ID NO. 45) mGmGmAICm
GfCICCJCntGmGpJ1T;a.lfCntAmGm
GICGICIUmGmAiuGIUICfUniGin:AmGIUIUfUAICI'C  IUmC ICnnG IU fCRi-3T
ARC522 (SEQ ID NO, 49) n Am G 1CmOC CG I'Cn- Gnr Ci tUdC I'd CinA uO
niG dCOnt Cm UinG niA mC I'dC I m Our Ant GTRI (UA IICdCI nr
GPCrCr,rCrC ARC523 (SGQ II) NO: 50) nrClniCmiC nl(
fCFCCI'CinGinCiUdCTdCnr A mGniGdCCntCut U mC mA ni GTd CI'mCinA
mGTTT.AdCd CT 1,G  dCm Gin CmG A RC524 (SEQ ID NO: 51)
mCmGmC.mGdCdCGdCmGmGTdC'fdCntA mCmGdCGmCmUmGnvAmGTciCTmG
mAmGT"I'Tm.\dCdCT  n1Gd GinCu'C: mC AItCi!5 (5139 ID NO. 52)
111GnlGmClnGdCdGG(tGmGnGTdCmtJmCmAwGmGdCGmCniUmGmAmGmUmCmUmGmAmG'1 I
I'inA  dCIC'I'ntG1CmCmCniC ARC532 (SE_Q ID NO: 53)  Itfnin
AGICmGfCICGICmG mCILI ICfU(CinAmCinrG rCG ICfUntGnv\nmG PJICi
In,GniAmG[IIiUiUA I'CICIUmCI'  CmG 56 \VO 2111160188889 PCl
70S21106N1115215  ARC543 (SIiQ ID N0:54) mGmGfC'mnG ICICGICmGnG
rUdC"IdCmAmfmOdCGfCIUmGnAmG I'dCTniGmAmGfUIU1UAfCICfUm  CIGnGmCmC
ARC.544 (S[-.Q ID NO: 55) mGmGfC)iiCICICGfCmQmG(Ulrn Gn U
mCinAmGnGn,CC iCftl mG m A mGm U m Ci iGniC uAinO UIUfUAI  C ICfU)n
GfC,nGmCmC ARC550 (SEQ ID NO: 5G) fC'.mGfCICGfCmGmGIUJI CFlJ
ICmArnCimG'ICC1ICIUn,Gn"\ mGIUJfC'fUm(mA mGIUf1JfUmA fCfCOIJmCIC
mG-3I' ARC551 (SIEQ ID NO: 57) fCmGfCfCGfGmGw(;f1 C.IU[Y;
mAmGmGiZ'CmCmUmGnv\mGiUfC(Um GmAn.GIUIU IUAPC:fC tUmGfC  1110-Yr
ARC552 (SEQ ID NG: 5S) ICmGICICGfCmGmCtUICIUICm Air GmG(CGI'CIUIIIGI"
AmGIU fCIIJmC ntA InCT(LIIll Af(:fC;fllmGfCm(i  -3T 



.AR(-553 (SLQ ID NO 50)
ICmGCCFCGfCmGmGIUICIUfGnAmGmGfCGmCmUInGmAmCtUILtl;
mGmAmGll!f1AlJmAF('.K fUnC11'  CmC-3'f A12C554 (SEQ ID NO: 60)
iCmGIC:ICG ICmGmGIUfCIVICrAmGinGf(:GntCmUmCmAmCIUICfUniGinAmGTFU
IJmAfCfCIUnnGIC  mG-3T ARC 657 (S EQ 11) NO: 61)  20 kDa PEG-NI-1
fCmGfCtCG[CmGmG IIJfCfUfCm AmGmG WX1, f7;fLi mG ln.i InG(U I C M
TIGnu\11110 ll.`l.lA iCIL:fL'mG FC:m  0-3T ARC 658 (SEQ I ONO: 62)  30
kDa PEGNII fCmGICfCGfQnGmGfU[CfUfGnAmG]nGfCGfC(UmGntAmG'U fC'.IUmCm
\mGtUfUIUAICtCRImGICm  G-3'r A RC 672 (SLQ 11.) NO: 63)  N 1-12
fGuGICfCGfC:mCmCIU fCJUICmAmGmOfCCfU UmGmA1nGRJfCfUmGinAmGfUN
fUAfCfCfUmG1'Cm  G-3T ARC706 (SEQ ID NO: (,4)  I Oldh PECi-NH-
fCmGfCfCCfGuGmGfUFCFUfCmAInGmGICGICIUmGrnAntCfUlCIUmCImAmGIUI(UtUAtCCN
mGICm  G-3T 57 \V() 2uninam x I'Clf1;S2uu6inu5215  ARC1537 (SCQ IU N0.
65) 40k Da PItG-Nil fC:nGfCICGfOnGmGILIfCIUiCr.; AmGmGiCGiCIU;
nGmAmGfUfCIUm OmAmGf1I I1J RI rVICfC;f:1mGICm  0-if \RCI 7341) (SJ Q
ID NO; 66)  I' E G20K-N I-I fCmGICI'CCIC:mGmGIUtCi UICntAmCmC ICCICFl
imCmAmOUIC FUmCmAmCfUOUfUA ICfCILhnG l(,in  G.N11-PEG20K _ ARC1905
(SEQ ID NO. t;7)  40K PEG-NH- MMGW CGR3nGmGf1IfCf:.!fCnvl r,rt7mGi;
:vf~;'Rlmbm.AmG;LifCtUntGnAmGll.ll! IIUAfCIC:fU mG(Cin  G-31 Where.
Iha hranched 40 kDa P1:0 c: 1, -nis(m Pl v-, 20 I:Du])-propyl-
I-carbamupl  AKC:2a) (SEQ1D NO: Os) 



CCictAiUIUA ICIUCGOA lcGGAI'CIU1001u.A rUCIU'G,AOfCILICAGA
ICGAICOJICGICfi7  ARC244 (SEQ iD NO. 69) GGlcrl)IUIL:ILC4AAGAIL4UA
UUIUFCCIfcGAIUCPJGAAICfUICIO ACAICICICIC IUU2031 Other apfalnecs of
the invention that bind complement protein C5 are described  below in
Example 3. M00204Q In somaam both nlents aplamar Lherlpeutics of the
present invention have great  affinity and specilieity to their
targets while reducing the deleterious side effects from nou-
nauirully occurring nucleotide substitutions if the a,tnmer
therapeutics break down in the  body of patients or subjects. In some
embndimenls; the therapeutic compositions cot iainhig the aptamer
Ihentpeulies of to present invention are free of or have a reduced
amount of fluorinated nucleotides. 10021151 The atplamers of the
present invention can be synthesized using any  oligontlcleotidc
synthesis techniques known in the art includ ig solid phase
oligonucleotidc  synthesis techniques well known in the art (sec. e.g,
Eroehler ei at, NLICI. Acid Res.  14:5399-5467 (1956) and Prechter of
al., To. Lea. 27:5575-5578 (19861) and solution  phase methods such as
nester synthesis methods (sec, e.g., Seed w al,. Nuel. Acid Res.
4:2557 (1977) and I-lirose of cd., Tot. Lett, 25:2449 (1975)).
Pharmaceutical Compositions [002061 The invention also includes
pharmaceutical compositions contemning aptamer  molecules that hind to
complement protein C5. In some embodiments, the compositions are  5S
NO 2016,1088HSS PCI7U 5200611052 IS  suitable At infernal use and
include an efibetive amount of n pharmacologically active  compound of
the invention, alone or in combination, with one or more
pharmaceutically  acceptable carriers The compounds are especially
useful in that they have very low, if any  toxicity. [002071
Compositions of the invention can be used to treat or prevent a
pathology, such  as a disease or disorder or alleviate the symptoms of
such disease or disorder in a patient.  For example, compositions of
the present invention can he used to treat or prevent a  pathology
associated with complement-related heart disorders (e.g., myocardial
injury; C5  mediated complement complications relating to corollary
artery bypass graft (CA13G)  surgery such as post-operative bleeding,
systemic neutrophil and leukocyte activation,  increased risk
nfmyocardial infarction and increased cognitive dysfunction;
wstenosis; and  (:5 mediated complications relating to percutaneous
coronary intervention); schemia- reperl'usion injury (e.g., myocardial
inlnr(uon, stroke, frostbite); contptement-related i nflaamnrttory
disorders (e.g., asthma, arthritis, sepsis, and rejection after organ
tinnsplanta tion); and complement-related aufoimmune disorders
myasthenia grnvis,  systemic lupus crytbernatosus (SUL, or lupus);
lung inflammation; ee:rracorporcel  



complement activation; antibody-mediated complement activation; and
ocular indications  such as diabetic retinopathy. Compositions oI the
invention are useful for administration to  a subject sn ffering from,
or predisposed to, a disease or disorder which is related to or
derived From complement protein Ci to which the apramars of the
invention spceitLeally  bind. [00208] Compositions of the invention
can be used in it method for treating it patient or  subject having a
pathology. The methods orthe invention involve administering to the
patient or subject an aptamer or a composition comprising aptamers
that bind to  complement protein C5, so thatbindingoftheaptamcr to
complement protein Cf. alters its  biological function, thereby
treating the pathology. 1002091 The patient or subject having it
pathology, i.e. the patient or subject heated by  the methods of this
invattion can be a vertebrate, mate particularly a mcnnmal, or more
parucularly, a human. ]00210] In practice, the apttnncrs or their
pharmaceutically acceptable snits, are  administered in amounts which
will be sufficient to exert their desired biological activity,  59 1VO
210106/0889 88 1'CllliS 0,15"1j2l?  e.g., inhibiting the binding of
the aptamer Ilit-gel, Wits receptor, prevcnti ii cleavage ola  itrgel
potein. 1002111 One aspect of the invention comprises an aptanier
composition ol'tlta invention  in combination with other trea.trnonts
for CS mediated complement disorders. The aptmner  composition of the
invention mao contain, for example, more than one aptanter. In some
examples, an aptanter composition of the invention, containing one or
more compounds of  the invention. is administered in counhu tion with
another useful composition such as an  anti-inll~unmator)v agent.. an
innnunosuppressant, an antiviral agent, or the like. Furthermore, the
compounds of the invention may be administered in combination with a
eytotoxie. cytostatic, or chemotherapeutic agent such as an alkyiating
agent, anti-metabolite;  ntirotic inhibitor or cylotosic antibiotic;
as described above. In general, the currently  available dosage forms
of the known therapeutic agents for use in such combinations will be
suitahate. 1002121 "Combination therapy" (or "co-therapy") includes
the adnti lIStration elan  uptanter composition of the invention and
at least a second agent as part or a specific  treatment regimen
intended to provide the beneficial d iect from the co-action of these
therapeutic agents. The beneficial effect of the combination includes,
bill is not limited io7  pharmacokinelicIll pharntaeodynantie
cu-action resulting from the combination of  therapeutic agents,
Adminislratinn of these Ilterapeutic agents in contbinatiou typically
is  carried out over x defined time period (usually minutes, hours,
clays or weeks depending  upon (he conthinalion selected). 



[00213 "Combination therapy" may, but generally is not, intended to
encompass the  udminisl'ration of two or more of these therapeutic
agents as part of separate nionotherapy  regimens that incidentally
and arbitrarily result in the combinations of the present invention.
"Conthination therapy'' is intended to embrace administration of these
therapeutic agents in  a sequcnt.ial manner, that is, wherein each
therapeutic agent is administered at a different  lime, as well as
administration of these therapeutic agents, or at least hvo or the
therapeutic  agents, in a substantially simultaneous manner.
Substantially simultaneous administration  can he accomplished, for
example, by administering to the subject a single capsule having a
fixed ITS of eaoh therapeutic agent or ill multiple, single capsules
[`or each of dhe  therapc:"tie agents. 60 Wo 2 0 tc;it NSNSS
P(MU.52M)UH15215  100214 Sequential or substantially simultaneous
administration of each therapeutic agent  can be effected by any
appropriate We including, but not limited to, topical routes, oral
routes, intravenous routes, inttnnnscular'routes, and direct
absorption through mucous  membrane tissues. The thcrapeutic agents
can he administered by the same route or by  different- routes. For
example, a first therapeutic agent of the combination selected may be
administered by injection while to other therapeutic agents of the
combination may be  administered topically. 1002151 Alternatively, for
example, ail therapeutic agents may be administered topically  or all
therapeutic agents may be administered by injection. The sequence
in'vhich the  therapeutic agents are administered is not narrowly
critical unless noted otherwise.  "Combination therapy'' also can
embrace the administration of the therapeutic agents as  described
above in further combination with ether biologically active
ingredients. Where  the combination therapy further comprises a
non-drug treatment, the non-drug treatment  may be conducted at any
suitable time so Long as a beneficial effect from the co-action of
the combination of the therapeutic agents and non-drug treatment is
achieved. Pot example,  in appropriate cases, the beneficial eftect is
still achicaed when the non-drug treatment is  temporally removed from
the administration or the therapeutic agents, perhaps by days or  even
weeks. (002161 Therapeutic or pharmacological compositions of the
present invention will  generally comprise an effective amount of the
active component(s) of the therapy, dissolved  or dispersed in a
pharmaceutically acceptable medium. Phmnmceutieafly acceptable media
or carriers include any and all solvents, dispersion meta, coatings,
antihacterinl and  antifungal agents, isotonic and absorption delaying
agents and the like. The use Much  media and agents for phannaceutieal
active. substances is well known in the ari_  Supplementary active
ingredients can also be incorporared into the therapeutic compositions
of the present invention. 



(002171 The preparation of pharmaceutical or pharmacological
compositions will be  known to those of SAM the all in light of the
present diselo.sure. Typically, such  compositions may be prepared as
injectables, either as liquid solutions or Suspensions; solid  loons
suitable for solution in, or suspension in, liquid prior W injection;
as tablets or other  solids for oral administration; as time release
capsules; or in any other form currently used,  including eye drops,
creams, lotions, salves, inhalants and the like. The use of sterile 61
%VO 21M16111INJ UA - I'CY/t.$2tlnG1nn:21a .  formulations, such as
saline-based washes, b1 surgeons, physicians or health carp workers
to rreal a particular area in the operating tlaId may also be
particularly useful. Compositions  may also he delivered via
microdevice, microparticle or sponge. .100218] Upon Ionnulation,
therapeutics will be administered in a manner compatible  with the
dosage fonnulalion; and in such animal as i.s phala1acologica1ly
effective. The  formulations are easily administered in a varicty
Menge forms, such as the type of  injeetahlc solutions described
above. but drug release capsules and the like can also be  employed.
100219] In this context, the quantity of active ingredient and volume
of oomposrtion Lobe  administered depends on the host animal to be
treated. Precise amounts of active compound  required for
administration depend on the. judgment of the practitioner and are
peculiar to  each individual. 1002201 [1 minimal volume ofa
composition required to disperse the active compounds  is typically
utilized. Suitable regimes for administration are also variabls but
would be  typified by initially administering the compound and
monil:oriug the results and then giving  further controlled doses at
further intervals. ]00221 I For instance. for oral administration in
the form of a tablet or capsule (e.g., a  gelatin capsule), the active
drug component can be combined with an oral non-toxic
pharmaceutically acceptable inert carrier such as ethanol, glycerol,
water and the like.  Moreover, 'vhcn desired or necessary, suitable
binders, lubricants, disintegrating agents and  coloring agents can
also be incorporated into the mi.eruro. Suitable binders include
starch.  naemesiam aluminum silicate, starch paste, gelatin,
methylcellulose, sodium  carhnxymerhylcellulose and/or
polyvinvlpyrrolidone, natural sugars such as glucose or bcta- tactose,
corn sweeteners, natural and synthetic gums such as acacia, tragacanth
or sodium  alginate, polyethylene glycol, waxes and the like.
Lubricants used in these dosage forms  include sodium oleate. sodium
slearate:. magnesium stearale, sodium benzoate. sodium  acetate,
sodium chloride. silioa, talcum, slearic acid, its magnesium or
calcium salt and/or  polvethyleneglycol and the like. Disinlegrators
include, without limitation, starch, methyl  cellulose, agar,
hentonite, santhmt gun stamltes, agar, alginic acid or its sodium
salt, or  elfcrvcscent mixtures. and the like. Diluents, include,
e.g., lactose, dextrose, sucrose,  



maunitol- sorbitol, cellulose and/or glycine. 62 VVO 2'116/I1SRRRR
NCI'/LiR211116/uui215  [002221 Injectable compositions are preferably
aqueous isotonic solutions or  suspensions; and suppositories are
advantageously prepared from Fatty emulsions or  suspensions The
compositions maybe sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or enu lsilying agents. solution
promoters, salts for  regulating the osmotic pressure and/or butters.
Tn addition, hey may also contain other  dictapeutieally valuable
substances. The compositions are prepared according to  conventional
mixing, granulating or coating methods, respectively, and typically
contain  about 0.1 to 75%, preferably about Ito 50%, of the active
ingredient. [002231 The compounds of the invention can also be
administered in such Ural dosage  Forms as timed release and sustained
release tablets or capsules, pills, powders, granules,  elixirs,
tinctures, suspensions, syrups and emulsio]1s, 1002241 Liquid,
particularly injectable contposilicros can, for example, be prepared
by  dissolving, dispersing. etc. The active compound is dissolved in
or mixed with a  pharmaceutically pure solvent such as, for example,
water, saline, aqueous dextrose,  glycerol. ethanol, and the like, to
thereby form the injectable solution or suspension.  Additionally,
solid forms suitable Fordissolving in liquid prior to injection can be
fornwlated. 1002251 The compounds of thepresent invention can be
administered in intravenous  (both bolus and infusion),
intraperiloneal, subcutaneous or intramuscular form, all using  forms
well known to those of ordina ry skill in the pharinaceutic.al arts.
Injeeiables can be  prepared in conventional forms, either as liquid
solutions or suspensions. 1002261 Parentetal injectable administration
is generally used Fur subcutaneous,  intramuscular or intravenous
injections and infusions. Additionally, one approach for  parenleral
administration employs the implantation of a slow-release or
sustained-released  systems, which assures that a constant level of
dosage is maintained, according to U.S. Pat.  No. 3,710,795,
incorporated herein by reference. 100227 Furthermore, preferred
compounds Gtr the pteseor invention can be adnrinisicred  in
intranasal form via topical use of minable intranasal vehicles,
inhalants, or via  [tansdcrmal routes, using those forms of
tannsdermal skin patches well known to those of  orilinaM skill in
that art. To be administered in the for'iin ofa transdennal delivery
system,  the dosage ndminishation will, of course, be continuous
minter than intermittent throughout  the dosage regimen.
Otherprelerred topical preparations include creams, ointments, 63 R'CI
21111fi/uft88RS I'C1/US20000I5215  lotions, aerosol sprays and gels,
whereni.the concentration of active ingredient would  



typically range from 0.01 %, to I ; a/a, w/w or Nov, 1002281 For solid
compo.silions, excigicals include pharmaceutical grades of mannitol,
lactosq starch. luagncsiam srearnle, sodium sccharin, talcum,
cellulose, glucose, sucrose.  magnesium carbonate, and the lilac maybe
used. The active compound defined abovq may  he also formilluled as
suppositories using for ex mtple, polyalkylene glycols, fir example,
propylene glycol., as the carrier. in sonic embodiments, suppositories
are advantageously  prepared from fatty emulsions or suspentiion5.
1002291 The compounds of the present invention can also be
administered in the Form of  liposome delivery systems, such as small
unilarnellarvesicles. large unilemellar vesicles  and mtltilamcllar
vesicles. Liposolnes can be formed from a variety of phospholipids,
containing cholesterol, stcarylamiue or phosphatidylcholines. In some
embodiments a film  of lipid components is hydrated with an aqueous
solwiorr of drug to a form lipid layer  encapsulating the drug, as
described in 11.,S, M. No. 5,262.5G4. Fot'e sample, the aptamcr
molecules described herein can be provided as a complex with a
lipophilic compound or  uon-innnunogentc, high molecular weight
compound constructed using methods known in  the art. An example of
nucleic-acid associated complexes is provided in U.S. Patent No.  6,01
1.020. 10(12301 The compounds of the present invention may also be
coupled with soluble  polymers as targetable drug carriers. Such
polymers can include polyvinylpyrroli,done.  pyran copolymer,
polyhydroxypropyl-methacrylomide-phenol, pol
yhyclro..yelhylaspanumidcphcnol, or polyethyleneoxidepolydysine
substituted with  palmitoy! residues. Furthermore, the compounds of
the present invention may be coupled to  a class of biodegradable
polymers useful in achieving controlled release of a drug, for
example, polylaclic acid, pulycpsilon caprolactone, polyhydro.xy
butyric acid,  polyorthoesters, polyacelals, polydihydropyrans,
polycyanoaclylates and cross-linked or am phipa(Iiic block copolymers
of hydrogels. 1002311 fI desired, the pharmaceutical composition to be
administered may also contain  minor amounts of non-toxic auxiliary
substances such as wetting or enitibsi lying agenls, phi  buffering
agents, antl other substances such as for example, sodium acetate, and
triethanolantine cleat.,. 64 WO 241I6u.sss8 PCT/L521 NGlan5215
[002321 The dosage regimen ulilizing the al.ttamers is selected in
accordance with a  variety of factors including type, species, age,
weight. ses and medical Condition of the  pained; the severity of the
condition to be treated; the route of adnunistraliou; die renal and
hepatic function of the patient; and the particular aptarner or sal!
thereof employed. An  ordinarily stalled physician or veterinarian can
readily determine and prescribe the effective  amount of the chug
required to prevent, counter or arrest the progress of the condition.



100233 Oral dosages of the present invenrimt, when used for the
indicated effects, will  range between about 0.05 to 7500 mg/clay
orally. The compositions are preferably provided  in the form ofscored
tablets containing 0.5, 1.0,2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100.0,
250.0, 500.0 and 10000 mg of active ingredient. Compounds of the
present invention may  be administered in a single daily dose, or the
total daily dosage may be administered in  divided doses of two, Ihrce
or four times daily. 1002341 Infused dosages, intranasal dosages and
transdernul dosages will range between  0.05 to 7500 mg/day.
Subcutaneous, intravenous and inlrapernre.ul dosages will range
between 0.05 to 3800 mg/dav. 1002351 Efleeerive plasma levels of the
compounds of the present invention range from  0.002 mg/mL, to 50
mg/mL. Nlochtlation of pharnrtcokinefies and biodislribution of
aptarner therapeutics 1002361 U is important that the pharmucokinetic
properties for all of gentle lead do- based  therapeutics, including
aptamers, be mitred to match the desired pharmaceutical  application.
While aplamers directed against extracellular targets do not sullen
from  difficulties associated with ineracellular delivery (as is the
case with antisense and RNA,i- based therapeutics), such aptameis must
stilt be able to be dishibuted to target organs and  tissues, and
remain in the body (unmodified) for a period of time consistent with
the desired  dosing regimen. [002371 Thus, the present invention
provides materials and methods to alleer the  pharmaeokinetics of
aptarner compositions, and, in particular. (lie ability to tune
aptarner  pharmucokinelies. The mnability of (raga, the ability to
modulate) aptmer pharmucokinelics  is achieved through conjugation of
modifying moieties (e.g .. PEG polymers) to the aptarner  and/or the
incorporation of modifier) nucleolides (e.g.. 2'-fluoro or 2'-OMe) to
after the  chemical composition of the nucleic acid. The ability to
time aptarner pharntacolcinetios is 65 NO 2tt060888%8
I'CiJttS2ag6Atu52IS  used in the improvementofcxisting Ihe.rapeuric
cpnlicafions, oraltcrrmtively, in the  development nr new therapeutic
apt licatwi . i .ir example, in some therapeutic  applications, er,.,
in anti-necplastic or acute care settings where rapid (crag clearance
or  LUre-off may he desired, it is desirable to decrease) the
residence times of aptamers in the  circulation. Alternatively, in
other iIle rapcul.ic applications, e.g., maintenance therapies  where
systemic circulation of n therapeewir, is desired, it may be desirable
to increase the  residence times of aptamers in circulation. 11)02381
In addition, the ru iability otapramer pharnratcolcinetics is used to
modify the  biodistrihution of an apramer therapeutic in a subject.
For example, in sonic drerapeutic  applications; it may be desunhle to
alter the biodistributiun of an aptamer therapeutic in an  effort to
targea a particular type of tissue or a specific organ (or
setoforgans). In these  



appliealiens, the apramer therapeutic. preferentially accumulates in a
specific tissue or  organ(s). In other thoagacutic applications. it
may be desirable to target tissues displaying a  cellular marker or a
symptom associated wilt a given disease. cellular injury or other
nhnorinal patlwlogv, such that the apramer therapeutic preferentially
accumulates in the  aftoctcd tissue. For exwnple, as described in
ecpending provisional application United  States Serial No. 60/550790,
filed on March 3, 2004, :and entitled "Cowraled Modulation  of the
I'harniacolcinetics and Giodislribution of Aptttmet Therapeutics) .
PEGVlation of an  apramer therapeutic (ey., PEGylation with a 20 kDa
PEG polymer) is used to target  inflamed tissues, such that the
tEGylated apramer 17tai.rpeutiu prcfcrenrially accunnrl:des in
inflamed tissue. 10112391 Tu determine the pharmacohinetic and
biodistribution profiles oCaptamer  therapeutics (es'., apramer
conjugates or aptamers haying altered chemistries, such as  modified
nucleotides) a variety oh parameters arc monitored Such pai.cmeters
include, hot  example, this hat-life (try,), the plasma clearance
(CI), the volume oldistribution (Vss), the  area under the
concentration-lime curve (ALC1, maxinuun observed serum or plasma
concentration (C,), and the mean residence time (aNIRT) of an aptinnet
composition, As  used herein, the term "AtJC" refers to tic area under
the plot of the plasma eoncemretion of  an aplmner therapeutic versus
the time atrcr aftnmerildministralion. The AUC value is  used to
estimate the bioavailability (i.e., the percentage of administered
apramer therapeutic  in the circulation after uplamer adminisu'ation)
anti/or total clearance ((:I) (i.c., the rate at  which the apramer
therapeutic is removed.frona circulation) Of a given uptantcr
therapeutic.  The volume of distribution relates the plasma
concentration of an aplamer therapeutic to the 6 6 1VO 211116/0"888
PC17 US21116/1105215  amount of aptamer present in the body. The
larger th e \/ss, the more an aptamer is found  outside of the plasma
(i.e., the more exIravasation). 100240J The present invention provides
materials and methods to modulate, in a  controlled manner, the
pharntacokinetics and biodistribution of stabilized aptamer
compositions in vino by conjugating an aptamer to a modulating moiety
such as a small  molecule, peptide, or polymer terminaI group, O" Y
incotporaiing modified nucleotides into  an aptanrler. As described
herein, conjugation OF I modifying moiety and/or altering
nucleotide(s) chemical composition alters Fundamental a>pects of
aptamer residence time in  circulation and distribution to tissues.
1002411 In addition in clearance by nucleuses,,oligonucteotide
therapeutics are subject to  elimination Ira renal filtration. As
such, a nuclease -resistant oligonocleotide udtninisrered
hrrravenou.sly typically exhibits an in vivo hall-File of <10 min,
unless flr'ration can be  blocked. This can be ueconlplished by either
facilitating ml'rid d istribution out ol'Che hlinod  strewn into
tissues or by increasing the apparent molecular weight of rho of igonu
elebtide  



above the effective size carol i for the glomerulus, Conjugation of
small therapeutics to a  PEG polymer (PIE:Gylation), described below,
can dramatically lengthen residence Lilacs of  apiamers in
circulation. thereby decreasing dosing Frequency and enhancing
effectiveness  ae agaiusl vascular targets. 1002421 Aptamers can be
conjugated to a variety of modifying moieties, such as high  molecular
weight polymers, e.g., PEG; peplidcs, e.g., Tat (a 13-amino -acid
fragment of the  1-ilV'fat protein (Vives, el at (1997), J. Biol.
Chem. 272(25): 15010-7)), Ant (a 16-amino  acid sequence derived from
the third helix of the Drosophila at lennapetlia homcotie protein
(Pietersz, at of. (200]), Vaccine 19(11-12): 1397-405)) and Ark (a
short. positively  charged cell-permeating peptides composed of
polyarginine (Argt) (Rothbard, et of. (2000),  Nat, vied, 6(11).
1253-7; Rothbard, I el W. (2002), J. v1ed. Chem. 45071 3612-3)); and
small molecules, e.g., lipophilie compounds such as cholesterol. Among
the various  conjugates describe(] herein, in vivo properties
ofapuuners are altered most profoundly by  comple.eallon with PI=G
groups. For example, complexation of a'mixed IF and 2`-Okle  modified
aptamer thentpeutic with it 20 I:Da PEG polymer hinders renal
filtration and  promotes aptancr distribution to both healthy and
inflamed tissues. Furilierntore, the 20  kDa PEG polymer-aptamer
conjugate proves nearly as cf ective as a 40 kfa PEG polymer  in
preventing renal filtration of aptamers. While one effect of
PEGylation is on aptamer 67 WO 20i G/i $SSSS PCT/tJS2111r(/nuS21S
clearance; the proloiigcd sys'I:emic exposur afforded by presence of
the 20 klla moiety also  facilitates dierributionofaptamer to rissue;.
particularly those ol'highly poi-fused organs and  those at the site
of inllam.mauon. The aptamer-20 tD.a PEG polymer conjugate directs
aptamer distribt:tiono the site of inllamntaLion7 such Eliot the
P13Gyhded aptanter  preferentially acetnnulnLes in inflamec tissue. In
some instances, the 20 IcDa PEGylated  aptanter conjugate is able to
access the interior ofceiIs. such as, for example, kidney cells.
1002,131 Overall, effects on ap:nner pharmaeakinchcs and tissue
distributidn produced by  Inc' molecular weight modifying moieties,
including cholesterol and cell-permeating  peptides are less
pronounced than those produced as a resultof PLGylation or
modilicatiou  ofnucleolides (e.g. an altered chemical composition).
While not intending to be bound by  theory, it is suocested thin
cholesterol-mediated ussocialiuns with plasma lipoproteins,
postulated to occur in llre case of the anlisense conjugate, are
precluded in thc.partieulmr  context of the aptamer-cholesterol
conjugate folded structure, andlor relate to aspect of the  lipophilic
nalure of the cholesterol group. We cholesterol, the presence of a Tat
pepticle  tag promotes clearance of aptamer. From the blood stream,
with comparatively: high levels of  conjugate appearing in the kidneys
at 45 hrs. Other peptides (e.g.. Ant, Arg#that have been  reported in
the art to mediate passage of macromolecules across cellular membranes
in rims, do not appear to promote aptamer clearance from circulation.
1-lowevec, like Tat. he  



Ant conjugate significantly accumulates iu the kidneys relative to
otheraptamers. While  nor Intending robe bound by theory, it is
possible that unfavorable piese,ntatipn of the Ant  and Arg, peptide
modifying moieties in the context. of three dimensionally folded
aptamcrs  in vivo impairs the ability olthese peptides to influence
aptamer npnsport properties.  100214] Modified nucleotides can also be
used to modulate the plasma clearance of  apramers. For example. an
unconiugated aptamer which incorporates both 2'-I' and 2'-OMe
stabilizing chainisu'ics, which is typical of current generation
aptantors as it exhibits a high  degree of nuciease stability in vitro
and in vivo, displays rapid loss from plasma (i.e., rapid  plasma
clearance) and a rapid distribution into tissues, primarily into the
Iddney, when  compared to mmmodified aptanter. PI,,,G-Denval.ized
Nucleic Acids 1002451 As described above, derivatization of nucleic
acids with high molecular weight  non-immunogenic polymers has the
potential to alter the pharntacokinetic and  pharmacodynarnic
properties of nucleic acids making them more effective therapeutic 6S
wo 21)i6/08*89 P0 7US211u6011152I  agents. i'avoruble changes in
activity can include increaser! resisumce to degradation by
nucleases, decreased filtration through the kidneys; decreased
exposure TO the inrntune  system, and altered distribution of the
therapeutic through the body. 1002461 The aptamer compositions of the
invention may be Jeri vat ized with polya I ky!cue  glycol (`'PAG'')
moieties. Examples of PAG-derivatized nucleic acids are found in
United  Stales Patent Application Set No. 10!71 i,S33, tiled on
November 2E 2003, which is herein  incorporated by reference in irs
entirety. Typical polymers used in the invention include
poly(ethylene glycol) ("PEG'), also known as polyethylene oxide.) ('
PEO") and polypropylene glycol (including poly isopropylene. glycol).
Additionally, random or block  copolymers of different alkylene oxides
(e.g., ethylene oxide and propylene oxide) can be  used in many
applications. In Is most common form. I polyalkylene glycol, such as
PEG,  is a linear polymer Terminated at each end with hydroxyl groups:
HO-CH7CPI,0- (CH2C:l-ho0CH2CI12-Ohl'. Phis polymer, alpha
omega-dihydroxylpoly(ethylene glycui),  can also be represented as
I-10-l E1,-OEl, wheat it is understood that the-PEG- symbol
represents the iblio~ring structural oral:
-CI1,CT-204CI-I.CH_0),,-CH,CI-Ik- wheel  typically ranges From about 4
to about 10,000. 1.002471 As shown, the PEG molecule is di-functional
and is sometimes rcl'an'ed to as  "PEG Biol." The terminal portions
ofthe PEG molecule are relatively non-reacrivc  hydroxyl moieties, the
-OH groups, that can be activated, or converted to functional
moieties, fbr atmchment of the PEG to other compounds at reactive
sites on the compound.  Such activated PEG dials are rchcrred to
herein as bi activated PEGS. Fr c example. the  terminal moieties of
PEG diol have teen funclionalized as active carbonate ester I'or  



selective reaction with amino moieties by substitution of the
relatively nom'eactive hydroxyl  moieties, -0I-1. with succ:inimidyl
active ester moieties from N-hydroxy succinimide  1002451 In many
applications, it is desirable to cap the PEG molecule on one end with
an  essentially non-reactive moiety so that the PEG molecule is
mono-functional (or mono- activated). In the case of protein
therapeutics Which generally display multiple reaction  sites for
activated PEGS, hi-functional activated PEGS lead to extensive
cross-linking,  yielding poorly functional aggregates. To generate
mono-aetivated PEGS one hydroxyl  moiety on the terminus of the PlEa
diol molecule typically is substituted With non-reactive  methoxy end
moiety, -OCHr. 'foe other, Ton-capped terminus of the PEG molecule
typically 69,. WO 21111GAMS0188 PC I/li 5 2 110 611111 5 2 15  is
convcrtcd to a reactive cantI mnierv that can be activated icr
attachment at a reactive site  On a surface or it molecule such as a
protein. 1902491 Pj-\Cis ara polymer,'whic typicnik' itnve.ehe
properties of solubility in water and  in many organic solvents, lack
of loxrenv, and lack of ilnmunogcnicity. One LOU of PAGs is  to
oovalently attach to polymer'o insch hle molecules to make the
rcsiiting [LAC  Molecule "coujugatesoluble.. For example. it his been
shown that the water-insoluble dine,  paclitaxeI when coupled to PGG.
becomes water-solublc. Greenwald, et al.. J. Org Chem.,  00:331-336 (I
995). PAG eonjngates are often used not only to enhance solubility and
stabilir but also to prolong Ilse blood circula'don hall-lice of
ntolecules. 1002501 Polyalkylaled compounds of die invention are
typically between 5 and 80 kD in  size however any size can be
used.'the choice dependent on the aptamer and application.  Other FAG
compounds of the invention are between 10 and 80 kD in size. Still
other PAG  compuwtd s of the invention are hetween 10 and 60 hell in
size. For example, a FAG  polymer may he at least 10. 20, 30, 40,. 50,
60, an 90 kD in size. Such polyn,e:s can be  linear or branched j00251
j In contrast lo biologically expressed protein therapculics, nucleic
acid  therapeutics ale typically ehciticalhv synthesized front
activated nuntontcr nucleotides.  PEG-nucleic acid conjuaabis may be
prepared by incorporating the PEG using lie scone.  iterative monomers
nthesis. For example, PGGs activated by conversion tor
phosphoranudite form can be incorporated into solid-phase
oligtnumlcoiirle symhesis- Alternalively, uligouueleotidc synthesis
can be completed with site-specific incorporation of  a reactive PEG
attachment Site. Most commonly this has been accomplished by addition
of  a free primary amine at die 5-terminus (inc'orporated using a
modified phosphoramidite in  the last coupliire step cFsolid phase
synthesis). Using this approach, a reactive PEG (e.5.;  one which is
activated so that it will react and form a bond with an amine) is
combined with  the purified oligouuclcotide and the coupling Ieactio11
is carried out in solution. In sonic  entbodintent the polymers arc
branched PEG ntolecules. In OF other embodiments the  



polyluers are 40 kDn branched I'CG, see, e.g. (I,3-his(mPEG420
kDan-propyl-2-(d  butantide) depicted in Figure 4. In some embodiments
(lie 40 kD branched PBG (I,3- bis(mPLG-[20
IcDa])-propyl-2-(4'-butantide) is attached to the 5' end of the
aptameras  depicted in Figure 5. 70 `s  WO 2110 610 8 8%kft PC
f/U52a116/1111521? [00252 I '.the. ability of PEG conjugation to alter
the ltiodistribution 0f3 therapeutic is  related to it number of
factors including the apparent size (e.t,., as measured in term, of
hydrodynamic radius) Of tile, conjugate. Larger conjugates (>16kDa)
are known to more  effectively block filtration via the kidney and to
consequently increase the serum half-life of  small macromolecules
peptides, antisense oligonucleotides). the ability of PEG  conjugates
to block filtration has been shown to increase with PEG size up to
approximately  50 IiDs (fill Niel increases have mioinull beneficial
effect as half life becomes defined by  macrophage-mecliated
metabolism rather than elimination via the kidneys). 1002531
Production OF high molecular weight PEGs (>10 kOn) can be difficult,
inefficient, and expensive. As it route towards the synthesis of Ii nh
molecular weight PEG- nucleic acid conjugates, previous work has been
focused towards the generariun or higher  molecular weight activated
PEGS. One method for generating such molecules involves the  formation
of a branched activated PEG in which two or more PEGS are attached to
a central  core carrying the activated group The terminal portions of
these higher molecular weight  PEG molecules. i.c., rIte relatively
non-reactive hydroxyl (-OP) moieties, can be activated,  or converted
to fnructional moieties, for attachment of one or more of the PEGS to
other  compounds at reactive sites on the compound. Branched activated
PEGS will have more 40, than two termini, and in cases where Iwo or
more tonnini have been activated, such  activated higher molecular
weight PEG molecules ate referred to herein as, multi-activated  PEGS
In some cases, not all termini in a branch PEG molecule amc activated.
Ill cases  where any two termini of a branch PEG molecule are
activated, such PEG molecules are  referred to as bi-activated PEGS.
In sonic cases where only one terminus in a branch PEG  molecule is
activated, Such PEG molecules are referred to os mono-uclivated As an
example ol'this approach, activated PEG prepared by the attacluncnr of
Iwo monomclhoxy  PECIs to a lysine core which is subsequently
activated for reaction has been rlrscrihed  (111rris ei at. Nature,
vol.2: 214-221. 2003). [00254) The present invention provides another
cost effective rune to the synthesis of  high molecular weight
PEG-nucleic acid (preferably', aptamer) conjugates including  multiply
PEGylated nucleic acids "me present invehtionalso encompasses
PEG-linked  inultimeric aligonncleofides, eae, dinrerized aptamers.'
The present. invent ion also relates to  high molecular weight
compositions where a PEGslabilizing moiety is a linker which  



separates different portions of an aptamer, e.g., the PEG ib
conjugated within a single  aptamer sequence, such that file
lineai-.arreneenient of the high molecular weight aptamer 71 WO
211116/asavax PCT/llS2nu6/uIIS215  composition is, c.,r,.. nucIttic.
acid - PEG - nuckric. acid (-- PRO -- nucleic acid)" where n is
greaten' Lhan or equal IO 100255 Nigh molecular weightcmnposilions of
the invention include those having a  molecular weight of at east 10
kD. Compositions typically have a molecular weight  between 10 and 80
kD n An High molecular weight compositions of the invention are m
least 10, 20. 30, d0, 50. 60, or 80 kD in size. (00256 A stabilizing
moiety is a molecule, or portion of'a molecule, which iiuproves
pharnmcok:inetic and phannacndynamic properties ofthe high molecular
weight aptamer  compositions of the invention. In some cases. a
stabilizing moiety is a molecule or portion  ofa molecule which brings
two or more aptuners, or aptamer domains; into proximity, or  provides
decreased overall rotational freedom of the high molecular weight
aptamer  compositions of the invention. A stabilizing amide can be a
podya llcylene glycol,. such a  polyethylene glycol, which can be
linear or branched. a Itouiopolymer or a heleropolymer.  Other
stabilizing nutietics include polymers such as peptide nucleic acids
(PNA).  Olignuucleotitles can also be stabilizing moieties; such
oligonueleotide-s can include  modified nucleotides, author modilied
linkages, such as phospliorothioates, A stabilizing  moiety can he at
integral part of an aptamer contpositiun. i.e., it is covelcntly
bonded to the  apltmtcc 1002571 Compositions of the invention include
high inolecidar weight aptamer  compositions in which twn or mare
nucleic acid moieties are covalcatty conjugated to at  least one
polyalkylene glycol moicly. The polyalkylene glycol moieties serve as
stabilizing  moieties. In compositions where a polyalkylene glycol
moicly is covalenely bound aL either  end to tm aptamer, such That the
polyalkylene glycol joins the nucleic acid moieties together  ill one
molecule, the polyalkylene glycol is said to be a linking moicly. In
such  compositions, the primary structure of the covalent molecule
includes the linear  arrangement nucleic acid-PAG-nucleic acid. One
c.cample is a composition having the  primary structure nucleic
acid-PEG-nucleic acid. Another example is a linear arrangement  oP
nucleic acid - PEG - nucleic acid - PEG - nucleic acid. 1002581 To
produce the nucleic. acid-PhG-nucleic acid conjugate, the nucleic acid
is  originally synthesized Such that it bears a single reactive site ,
it is mono-activated). In  a prelerrecl embodiment, this reactive site
is an amino group introduced at the $'-terminus  by addition ofa
modilled phosphoramidite as the last step in solid phase. synthesis of
die 72 1VO 21106/08988N 



PC'1-I US211UG/fill 215  otigonudIcollie. Following deprotectiou and
purifier Lion of the modified oli1-onuclcoride, it  is reconstituted
at high concentration in a solution that minimizes spontaneous
hydrolysis of  the activated 11EG. In a preferred embodiment, the
concentration ofoligonuclcolide is I  mtM and the reconstituted
solution contains 200 ni vl Nal-IC03-buffet, pH 5.3. Synthesis of  the
conjugate is initiated by slow, step-wise addition of highly purified
hi-functional PEG.  In a preferred einbodintent. the PEG dit l is
activated at both ends (bi-activated) by  cler'ivatizalion with
suecmilli idyl propionate. Following reaction, (he PEG-nucleic acid
conjugate is purified by. gel elecn'ophoresis or liquid
ohrotn:nography tr., separate fully-,  partially-, and un-conjugated
species- ML!itiple PAG ntoleqults concatenated (o.g.. as  random or
block copolymers) or snmller PAC, chains can be linked to achieve
various  lengths (or molecular weights). Non-PAG linkers can be used
henveen PAG chains of  varying lengths. 1002591 The 2'-Oible,
2'-fluoro and other modified nucleotide modilacaiions stabilize the
aptamet against nucleases and increase its half life in vivo. The
37-3'-ell. cap also increases  e.eonnclease resistance. See, e.g.,
O.S. PaLems 5,674,655; 5,665,264; 6,207,516; and  6,229.002, each
ot'which is incorporated by reference herein in its entirory.
PAG-derivmization of a reactive nucleic acid 100260 ftigh molecular
weight FAG-nucleic acid-PAG conjugates can be prepared by  reaction
ora mono-fiuictionalactivated PEG with a nucleic acid containing more
than one  reactive site. In one embodiment, the nucleic acid is
hi-reactive, or bi-acl.ivatod, and  contains two reactive sites: a
i'-amino group and a 3'-amino group intoduced inn, the
oligonuclcol.ide through conventional phosphorainidire synthesis, for
csa uplc:3S-5'-di- I'EGylation as illustraled in figure 6_ In
alternative cmboclintenis. reactive sites can be  introduced at
internal positions, using ' or example. the 5-position of p
itimidines, the 3- position of purines, or the 2'-position ol'nbose as
sites for attachment of primary amines.  In such embodimenis, the
nucleic acid can have several activated or reactive sites and is  said
to be mull ply activated. Following synthesis and littrificaiion, the
modified  cligonucleotide is combined with the mono-activated PEG
udder conch lions that promote  selective reaction with the
oligonucleoride reactive sites while niinintizine spontaneous
hydrolysis. In the preferred embodiment, ntononiefitoy-I?13G is
activated with  succinimidyl propionale and the coupled reaction is
caii ied out at pl-1 5.3. To drive 73 W0 2nn67n%RNKS PC'f7US2un61
tt5215  synthesis of the bi-substihtled'P.CG, stoiehiontetric
excesssPEG is provided relative to the  oligonucleotide. Following
reaction, the P73G-nucleic acid conjugate is p" Old by gel
elecrrophore.sis or liquid chronalography to separate fully-,
partially-, and un-conjugated  species. 



100261 The linking domains can also have one or more polyalkylene
glycol moieties  attached thereto. Such PAGs am be of varying lengths
and may be used in appropriate  combinations to achieve the desired
molecular weight ofthe composition. 1002621 The effect of a particular
linker can be ir.t1aenced by both its chemical  composition and
length. A linker that is too long, too short, or forms unfavorable
steric  andloi ionic interactions nrilh lie target. will preclude the
formation of complex between  aptmner and targer. A linker. Mach is
longer than necessary to span the distance between  nucleic acids; may
reduce binding stability by diminishing the effective concentration of
the  liganxl. Thus, it is often accessary to optimize linker
compositions and lengths in order to  maximize the affinity, nfan
aptamer to a target. 1002631 All publications and patent documents
cited herein are incorporated herein by  reference as if each such
publication or docunr:nt was specifically and individually  indicated
to be incorporated herein by reference, Citation of publications and
patent  documents is not intended as an admissiontltal any is
pertinent prior art, nor does it  constiwre any admission as to to
contents or date of the same. The invention having now  been desctiled
by way of written description, those of skill in the act will
recognize that the  invention can be practiced in a variety of
embodiments and that the foregoing description  and examples below arc
for purposes of illustration aitd not limitation of the claims that
blow. EXAJ11 P1_E 1. Anti-C5 Aplama' ActiviY in the Classical and
Alternative Cuntplemeut Pathways  Example IA: I-IemolysisAssay.
[1102641 The CH50 test measures the ability ON contplenaent system in
a serum test  sample to lyse 50% of cells in a standardized suspension
of antibody-coated sheep  erythrocytes. A solution WIT; hummn serum
was mixed with antibody-coated sheep 74 No 2rlI6/O1148RRR - PCI
Il1S2uu(/nt152i5  erytlnncyt.es (Diamedix EZ Complement CI-.150 Lit,
Diumedix Coip., Miami, 1,11) in the  presence or absence of various
anti-CS aptamers. The assay was run according to the kit  protocol in
veronpl-buf(ared saline containing calcium, nwfinesium and 1% gelatin
(GV13a-'  complement buffer) and incubated for 30 minutes at 37 T.
APter incubation, the samples  were centrifuged to pellet intact
erytlu-ocytes. The optical density at 412 nm (ODy12) of the
supernatant was read to quamlify the release of soluble hemoglobin,
which is proportional to  the extent of hemolysis (Green el al.,
(1995) Chem Biol. 2:683-95). To van fy that the  aptamers blocked CS
activation, some hemolysis supernatants were analyzed Lot the
presence of C5a and C5b-9 by EL[SA (C5b-9 ELISA kit, Quidel, San
Diego, CA; C5a  L'LISAkit, BD Biosciences, San Diego, CA) following
the ELISA kit protocols. (002151 The addition of it non-PLGylated
anti-CS aptamer (ARC I S6) (SEQ ID NO: 4) to  



the reaction illisture inhibited hemolysis in a dose-dependent manner,
as shown in the graph  of Figure 7A, %vil.h an fCgu of 0.5  0.1 aM,
(see figure 713), a value that is consistent with  the Ko determined
by nin'ocellulose filtration. At very high aptamer concentrations (?10
nNI). the extant ofhemolysis was essentially innistinguishrble from
bacl:gmu.nd (no serum  adde(I)- indicating liar ARC I S6 (SEQ ID NO:
4) tvas able to completely block complement  activity. Conjugation of
ire (ARCI S6 (SEQ ID NO: 4) aptamer with 20 Wit ('ARC6S7;  SEQ ID NO:
61), 30 kDa (ARC65S;.SEQ ID NO: 62), branched 40 kDa (123-bis(mPEG-[20
klla])-propyl-2-(=l'-butnmide) (ARCI S7; SEQ ID NO: 5), branched 40
Wit (2.3-bis(mPEG- [20 kDn])-piopyl- I -eat bamoyl) ARC 1905; SEQ 1D
NO: 67), linear 40 Wa (ARC1537;  SEQ ID NO: 65), and linear 2x20 I(J)a
(ARC1730; SEQ 11) NO 66) PEG groups had little  effector the aptamer
inhibitory activity in the CL-150 hemolysis assay (Figure -/A-Figure
7D). [00266] in all additional study. the inhibitory activity of the
I''EGylated anti-CS aptamer  ARCI905 (branched 40 kl)n
(2,3-bis(mPEG-[20 I:Da.)-propy1-t earhamoyl):, SEQ ID NO:  67) was
compared to its non-PIEGylated precursor. A.RC672 (SEQ 1D NC) 63)
whic't  contains a terminal 5'-amine, in the 01-150 hemolysis assay
described above. A solution of  human serum (Innovative Research,
Southfield. [A41) was mixed with antibody-soared sheep  erythrocytes
(Diameclix EZComplementCI-150ICit, Dianiedi.x Corp" Miami, FL) in the
presence or absence of various concentations of A RC Y 905 aund A
RC627 resp.;ecrively such  that the filial concentration of serum in
each ass:ry Was 0.10 L, and the assay was tun  according to
nmamlfncmret's recommended protocol The hentolvsis reactions were
incubated for I hour at 37C with agitation to.cnsure that cells
remained in suspension. At 75 %V O 21006/08 4848 I'01/
11.5211116/(115215  the at of to men Alm, intac'i coils were pcintcc
bycenrritugation (2000 rpm, 2 all.  roost temperature). 200 ttL
sepematanlwas trmnsfarred to a f1a1-bottomed polystyrene plate  (V WR,
cau462409-003)- The optical density a"115 urn (OD,,;) of the
supernatant was read  to quatirify the release al'soluble hemogiobin.
I t o e% inhibition at each aplnntcr  concentration measured was
calculated using the equation %inh = I00 - 100 l< (A,nr,t,;c  where i
; the sample absorbance al varying  conccntrations of aplanter, is
rile absorbance duo to background hentolysis in the  absence
ol'sertntt (1(10% inhibition control) and is the absorbance due to
basal  complement activity in Ibe absence of ap0uner (0% inhibition
control). [CSo values were  determined mint a plot oI% inhibition
versus [inhibitor] using the equation %inh = (`%  inh),,.,s;,,,.... X
(inhibitor]" / (ICSo'-F [inhibitor]") + backgromtcl. 1C9a and IC99
values were  calculated front 10se Values using the equations I(".ai;=
tCsa X [90/(100-90]1'" and iC%  ICs,t x [99)(100-99]1"'. file ICs,,
values for ARC1905 and ARC627 in this parallel study  were 0.648 ct-
0.052 I and 0.913 10.0679 respectively (see also figure 58) further  



conhnning that I'lOylation had lithe, ifany, Met on ap'uuner funcriom
(00267 I LISA analysis of hentolysis sups*,rnalants indicated that
(his: Functional  inhibition correlated with blockade olC5a release.
'Thus, the hemulysis data show that  ARCIS6 (SEQ ID NO: 4), and its
PEGylated onnju3ates, are highly potent contplente-nt  inhibitors that
function by blocking the eonvcrtasse-catalyzed activation ol'C5.
1002681 I-Icntolysis assays with non-IT Gylared material indicated
that the aul4C5  aplanier does not cross-react with C5 tront a number
of non-primate species, including rut.  guinea pig, dogg and p i g .
I-lowcvcr, significant: inhibitory activity was observecl in screens
of  primate serum. including serum from cynornolgus macaque, rhesus
macaque and  chitpanzec. The iii vitro efficacy of the anti-CS
aptnnier wa.s lutther investigated in  cynornalgus scrum using ARC650
(SEQ ID NO: 62), the 30 I:Da-PEG analogue of ARCIS6  (SEQ III NO: 4)
In a side-by-side comparison (n = 3), ARCG5S inhibited human
complement activity with an IC59 of 0.'11 t ON nM and cynontolgus
colnplemeal activity  with an ICs,t of 1.7 A 0.4 nM (Figure 8). Thus
ARC65S (SCQ ID NO: 62) is 8  3 fold loss  potent it cyuomolgus scrum
compared to human by this measure. JOU2691 In a related study; to
effects of the blanched 40 kDa (2,3-bis(mI FG-[2D klla])-
propyl-I-carhantoyl) PEGylatcd anti-C5 apla.me.r, ARC1905 (SEQ 11) NO:
67) on classical  complement pathway ticIivalion as assayed by sheep
erythrocyte hentolysis was investigated  76 WO 21111(,/O S%KN
PCT1Us2nOoftii 521  in the presence of liunwn (Innovative Research,
Southfield, M1), cynrunolgus monkey  (13ioreclamation, Hicksville,
NY), or rat serum (Bioreclamarion, I-lieksville, NY). These  assays
were performed in highly diluted serum, 0.1 It for human and
c.ynontolgas monkey,  and 0.'3% for rat, under the same conditions as
those used to compare the inhibitory effects  oY A RC 1905 against
ARC672 on sheep erythrocyte hentolysis as described directly above.
In a side by side comparison, complete inhibition (90-99%) of in vitro
complement activity  was achievahle with ARC 905 in both human and
cynomolgus monkey sera whereas  ARC1905 displayed little to no
specific inhibitory activity in the rat complement sample  (Figure
59A). Similar to ARC65S, ARC 1905 was -10-fold Tess potent against
eyrtomolgus  complement activity under the conditions of the assay, as
reflected in the IC9o and IC19  values reported in Figure 59B.
10027111 Nitrocellulose Filter Binding Assays. Individual aptamers
were '''I'-labeled rn  the 5 end by ii cubatior' with 1/-32P-A'1P and
polynuclcotide kinase (New England Biohtbs,  Beverly, MA).
Radioblbeled aptumer was purified away from free ATI' by gel-filration
for lowed by polyacrylantide gel electrophoresis. To measure anti-CS
aptumer affinity,  radiolabeled aptumer (= 10 pM) was incubated with
increasing concent ations (0.05 - 100  nM) of purified CS protein
(Quidel. San Diego, CA) in phosphate-bufle red saline  containing I
mNl MgCl2 at room tentpertrtire (23'C) and 37'C. for 15 min and 4 Ill
time  



intervals. The binding reactions were analyzed by nitrocellulose
litiration using a Minifold  I dot-blot, 96-well vacuum filtration
manifold (Schleicher & Schnell, Keene, NH)_ A three- layer fitunriaa
medium was used, consisting (from top to bottom) of Prot'ran
nitrocellolose  (Schleicher it Schnell), I-lybond-P nylon (Amersbam
13iosciences, Piscataway, NO) and  G13002 gel blot paper (Schleicher &
Schnell). The nitrucellulose layer, which selectively  hinds protein
over nucleic acid, preferentially retained the anti-CS aptumer in
cAmplex with  a protein Iigand, while non-contpfexed anti-CS apiamer
passed through the nitrocellulose  and adhered to the nylon. The. gel
blot paper etas included simply as a supponirrg medium  for the other
fillers. Following Liltrution, We filter layers were separated, dried
and exposed  on a phosphor screen (Antershant Biosciences) and
quantified using a Stern) 860  Phossphorimager`' blot imaging system
(Amershant 13ictsciences). j00271) As shown in shown in Figure 9 and
Figure 10, increasing CS concentrations  enhance the proportion of ARC
186 captured on the nitrocellulose membrane. The  dependence of bound
ARCISG on.increasing CS concentrations is well-described by a
single-site binding model (CS  ARC I R6 ,-.. C:5ARCIS6;%bound
=C-',,,,,. !(I Kt,! 77 WO mnrdnssssx OC VUS2mne/mo52I  C5]); C"." is
the meixinunn in. and e. sottu'atit: [C5,[; hp is the dissociation
Consmni),  AR(. J S6 binding curves at nun tcirtperatures ollowine
either a 15 min or a 4 hr incubation  are shown in Figures 9 and 10,
resliecti.~eiv. Following a I5 min incubation, the ARC 186  blotting
curves at 23 and 37C arc ei se~tially indistinguishable within error,
filling with Ku  values of 0.5 - 0.6 -M (Figure: 9). Differences
between bindinr curves at 23 and 377  become mole pronounced when the
incuhauoo-tin u is extended. Following a 4 hr  incubation (Figure 10),
the Kn observed at 23'C ;lecreases to 0.08 0.01 aM, while the Km
observed t o 37V reco.iins- L0 .1 Unchanged (0,6 0, 0.1 nNA). 1002721
fA demonstrate the basis far the long incubation requirement it room
Iemlu:ral tie. the affinity al this lenupcriuurc. was hither explored
using kinetic methods.  The rate oFthe reverse reaction describing the
dissociatiiou of C5-ARC 186 is VFV= k- r[CS-ARC 186], where v,, is the
rate (units of Ni min 1 and h-I is the SiCSt order dissociation  rate
constant (units OWN). The tale of the Forward reaction describing rue
formation or  the C5-ARC 186 complex is vrar=lr,[C5j[ARCI Shy, where
vI., is the rate (units of v1 min-1)  and k, is the second order
association rata constant (units of uYl"umia ~). The data were
analyzed usin}; the pseudo-tiistorder assumption, where the
concentration crone cactant  (CS in this case) is held in vast excess
over the other (1051 >> [ARC I S61, and thus remains  essentially
unctamgerl over the coarse A% reaction. tinder these conditions, the
forward  reaction is described by the rate equation inr a First order
process. v or -- /r.,' [ARC 186]:  where /q -0151. 1002731 fo analyze
dissociation orC5 ARCI S , radiolabcled ARCS (< 10 puA~I) was  



pre-equilibrated with 5 m M CS protein in phosphate-buffered saline
containing I mM MgCl2  at room temperature (23C). l'he dissociation
traction was initialed be the addition oI' non- labeled ARC 136 (1
Vl), which sects as a trap For Free C5; arid stopped by nitrocellulose
filtration partitioningorbound and free radio labeled ARC 186. A
iimeeouuse olARCI86  dissociation was obtained by varying the duration
between initiation of the dissociation  reaction atnd filtration. The
limecourse of dissociation. observed as a decrease in the  percentage
of rtdiolabeletl A RIG 186 captured on the nitrocellulose filter
(equal to the  percent bound to C5), is well-described by a
single-exponential decay where % ARC! 36  bound = 100 x e ' (sec
figure 1 1). The value of the dissociation rate constant, k-',
determined by this method is 11.013 :L 0.02 NO corresponding to a
half-life (ti,2 = In21 k.,)  043 = 8 min. 78 Vv0 2nn6/nNBNNN
PCT/US206/105215  [002741 To analyze the assouia lion reaction, the
equilibration mite constant (Ic,v) hr the  formation of CS'ARC186 was
measured in the presence of varying c-oncentrations ofCS  protein (I -
5 aM). Complex formation was initiated by mixing together C5 protein
and  radiolabeled ARC 186 in PBS containing I mM MgCI at room
temperature (23"C), and  stopped by nitrocellulose filtration
partitioning. As described for the dissociation reactions,  a
timecourse of complex formation was obtained by varying the duration
between the  imitiution of the reaction and filtration. The ti
me.course of cqu it i brar.io u, observed as fur  increase in the
percentage of radiolabeled AJ&C I S6 captured on the nitrocellulose
I:llter, is  well described by a single-esponentinI decay where %ARC1
S6 bound = 100 x (I - C t")  The timecourses of equilibration for 1, 2
and 4 mA4 CS are displayed in figure 12. As  expected, the vatue of
/ca, increases linearly with [C5] (/r,,; (I ntNI) = 019 mint; k,,, (2
nM) = 0.39 t 0.03 min-'; lr,, (3 nM) = 0591 0.05 min i; /c", (4 ntM) =
0.77  0.06 min-; Icy.,  (5 nM) = 0.88 :0.06 mint). Under the
conditions ofthe experiment, the relationship  between 14,r, by and
Ir_, is k, = Ic,[C5] -1-1;-,. 'thus, an estimate of k, is clerked from
the slope  oFa plot of/ca, versus [CS] (see Figure 12 inset), in this
case 0.18 _ 0.111 niM rmioi 1092751 These darn indicate that. under
conditions of low CS concentration 0.1  nibl), an extended incubation
is required in order for the mixture of C5 and ractio'Iabeled
ARCIS6inreach equiiibrium. Under these conditions A, - (0
IS10.0nibIrnrin')(0.1  1lNl)+0.0 13 min" = 0.03 min", corresponding to
a hall=like of 22 min. 'thus, null-l), 2  (tours olroom temperature
incubation (- 5 half-lives) are required For complete (> 95%)
equilibration. A short incubation time (e.g., 15 min) will
significantly underestimate the  actual affinity of the complex, as
shown above by the difference in aff nilies observed for a  15 min
(K0=0.5 nM) versus a 4 hour (K0 = 0.08 tu\,I) incubation. An
alternative estimate  of the room temperature Ki, can be calculated f
om the kinetic data according to the:  relationship Kin = /c, 1 ic,.
In this can, the calculated Ko is 0.07 1011 ni\d, which is  



aompleiely ennsisrenl with the Iii determined above by thermodynamic
methods, 1002761 The specificity of ARC186 (SEQ fD NO: 4) for C5 was
also assessed in  nitrocellulose nitration assays by comparison Milt
complement components both upstremrt  and downstream From C5 in the
complement cascade. Purified human proteins and protein  complexes
were purchased from Complement Technologies {(fyler, T;C) including: C
I q  (cat. A099.IS;2.3pM),C3(eat..#AII3aS;27piM),CS(cati/A]20.14;
S.4IuM),C5a  ties Aug (cat. / A 145.6: 60 uM), sCSb!9 (cat. 00127.0;.)
factor. 13 (cal. /? A 1355.12; 11  . 79 1V0 2111 6111"80 - - I'C
17US?nn6/an921S  f;.M..) and Faclor1-I (ca;. A 137.13,1': 6 "MY
;bating reactions were established by  performing serial dilations <d
pro ii to P13S ptu, I nM M.gC12, 0.C2 utghnL USA and  0.002 ;nglmL
1['A. incubating fur 1-4 hirers at25 C or 37'C, and then applied to
the  nitrocellulose filtration apparatus as described above.
Dissociation constants Kp were  determined from semi-log plots of of
it nitrocellulose binding versus [C51 by a fit of the  data to the
equation'. $1 niu oucllulose binding = amplitude x [CS] (( K;) =
[C51). 10112771 The results depicted in Figure 13 show taw: uplamer
essentially does not  recognize 05a (Kn  1 M), tdlhough it does
display weak affinity for soluble C5b-9 (Ko  > 0.2 rM), ptesumahly due
to interactions with the 05h component. Other complement  components
display modeu re Ii. weak affinity for the aptmner. Non-activated 0
essentially doe:s nol.bini, to the aptamer; however. factor H (Kit 100
tM) and, to a much  lesserestenn. Clq (Kr, ` 031iM) do.hind Tsdeco
together, the data indicate that ARC 180  (SFQ 11) NO. 4) binds wit)
high nffnily to human C5, mainly via recognition of the CSh  domain.
Thus- AR( 186 and its PECylated derivatives eq.. ARC 1905 should not
interfere  with generation otC3b, which is impor(anI for bacterial
opsonization, or with innate control  of C' activation by rcuulatory
Factors.' 1002781 Conjn_:rtinn of aplamsrs with hiuh molecular weight
PVC moieties introduces  Lhe possibility of storic hindrance lending
in reduced afFntity, PHG-modified aptanters are  no; readily evahmicd
for direei binding' by nin'occllulosc filtration assays due to the
tendency of these a,ptan,ers to adhere, to nitrocelhdosc even in the
absence of target protein.  However, the relative aff;niLies of these
aptamers can be assessed From their comparative  ability to compete
with rudiolabcled. non-PLGylated aptamer (< 10 pM) Cor binding to
target as measured by nitrocellulose filtration known as a competition
binding assay, run at  W. As the concentration of cold (i.e..
non-radiolabeled) competitor increases; the percent  of radiolabeled
aptamer bound to ra,gel protein decreases. As shown in Figure 14,
increasing concentrations of cold AkC 186 (SEQ II) NO: 4) or PHGylared
aptamer  (ARC657 (SEQ ID NO: bt), ARC65S (SEQ ID \'O 62), and A.RCI87
(SLQID NO: 5))  (0.05 - 1000 n;Mi) readily compete with radiolabeled
ARCI86 (SEQ ID tNO: 4) for binding  



in the presence of 2 i0 l C.S protein. Additionally, the titration
curves for all Our aptamces  nearly overlap, indicating that
PEG-conjugation in the case ofARC657, ARC658 and ARC 27 7 has little
or no e Meet on 010"111-1110y of the aptamer for C5.  80 W o
20061088888 PC1'711S211161i1uS2 I S  1002791 in a similar study, the
effect of PEG conjugation on binding to C5 was tested by  comparing
ARC672 (ARC 196 with a 5'-terminal ammine; SEQ fD NO 63) with ARC1905
(AIZC627 conjugatgcd with abrmched 40ld)a (273-his(rPLG-[20
kDaj)-pmnyl- l - carbanmoyl) PEG) using the competition binding assay.
10 pM stocks of each apfanter were  prepared in PBS plus I mM1
r\1gCl,, 0.01 nmg/niL 13SA, 0.002 nag/mL tRNA, said serially  diluted
to generate a lOX sample series covering a >100-fold range of aptamer
concentration. I2 uI., aliquots ofeach sample were then added in a
9b-well plane to 96 l.  32P-radiolabeIcd A.RCI SG to generate a I.IX
solution of label and cold competitor. 90 pr- of label/competitor
solution was then added to 10 pL of lox CS protein to initiate [lie
reactions. The Ii 11.11 concennmion ofrndiolabeled ARC] 86 in each
reaction was held  constant. Binding reactions were equilibrated for
I5 - 30 min at 37C, and then F Itered  onto nitrocellulose dIrcr
apparatus described above. For die purposes of data analysis; cold
competitor aptameis were treated as competitive inhibitors of the
ARLCI S(/CS interaction; inhibition was calculated by normalizing the
data to control reactions lacking competitor  (0%, inhibition
control). ICso values were determined From semi-log plots of %
inhibition  versus [ARC672I or [ARC 1905] by a fir of the data to the
cgnation: inhibition =  mltpliturlex
[competitor]"/(TC5o+[competitor]"). ig 11102801 As shown in Figure 60;
the addition OF. a branched 40kDa (2,3-bis('inP13G-[20
klla])-pmpyl-I-enrbnmoyl) PEG had little or no effect on aq?Lnner
allinit) as measured l by  competitive binding. K0 values of 0.46+/-
0.149 n1vi and 0.71 /- 0.130 nM were  approximated for ARC672 and ARC
1905 respectively by the y-intercept orthe line lit to  the IC51
versus C5 data in Figure 60. Cloth values are'close to the K00
determined for  AZCI86 at 37"C. [0025] The temperature dependence of
the interaction between ARC 1905 and CS was  also estimated by
competition assay. ARC1905 was serially diluted to generate 1 OX
sample  series as described above. Binding reactions were equilibrated
for I -4 hours at 25C of  37C, and then filtered onto the
nitrocellulose filler apparatus. Percent inhibition was  calculated by
normalizing the data to control reactions lacking competitor (0%
inhibition  control) or In ling C5 protein (100% inhibition control).
TCso values were determined lion  se mii-log plots of % inhibition
versus [ARC672] OF [ARC'1905] by a iii of the data to the  equation:
%inhibition=amplitude X[compeLiLot]"/(IC50"[competitor]"). As shown in
Figure 61 ARC 1905 binds to C5 with high affinity at both 25C and 37C.
K0 values of 



SI \VO 2111!(/IINai8S I'C'r,us 211116/I IIIjj tS 0.15 0.048 04 and
0.69 f 0.I:IS iM,wefe obtant^_d at 35C and 37C. respectively, from
the y-intercept of the [C53 versus C5 da:a. Both values are consistent
with the IKn values  determined for the ARC186/C5 interaction
described above. Example. 1.13: Whole B!oedd Assav. 1002821 'fhc
effect of the anti-i_5 aptarner on tote alternative pathway of he
complement'  system was analyzed usingdre Following whole blood assay.
in the absence elan  anticoagulant, blood Was drawn from normal human
volunteers. Aliquots of blood  (containing no rmti-coa.gulant) were
ncnbalred with increasing concentrations of ARC: I86  (SEQ ID NO: 4)
At 5 hours at roam tempernlurc or 37 C. Samples were centrifuged to
ist'late serum Laird the presence of C5b in the scrum was detected by
sCSb-9 ELISA (C5b-)  ELISA kit Quidel, Sall Diego, CA) As shovel in
figure IS. the anti-complement activity,  as reflected in production
of C5b'9. bee e,n samples incubated at different tempciafures
diverged at 3 uN'l. The room temperature data indicated that the
concentration of aptamcr  tegnired or quanlitalive inhibition is in
the range ef3-6 h4; whereas the reported  concentrmion of CS is
approxinmlely 460 aM. 'These results suggest tint grouter than IT
fold molar excess of anti-CS aptamer (ARC I86; SEQ [0 NO: 4) may be
required for  complete inhibition of CS activity. Example IC:
Complement activation bvzyntosan. 002831 Zyniosan is a polysaccharide
component of the yeast cell wall, and a potent  activator of the
alternative complement cascade Addition ohzymosan to ex vivo samples
of blood, plasma nr Serum results in the aweuntulalion of complement
activation precincts  including Cm and the soluble version of C5b 9
(sCSb-9). S:unples of undiluted human  serum (Center for Blood
Research, Boston; D4A), cit'rat'ed human Whole blood (Cent(lr for
Blood Research, Boston, MA) or cynomolgas serum (Charles River Labs,
Wilmington,  MA) were spiked with increasing concenn'ations of ARC65S
(SEQ ID NO: 6?), the 301  PhD analog of ARC I86(_SI.QID
10:4).'toactivatecontplcmenl,zmnsan(Sigma,St.  Louis. MMO) in a I OX
suspension was added'to samples to a final concentration of 5
Ing/ml...  hollowing n 15 minute incubation at 37'C. zymusan particles
were removed by cen'.rilugation mid the extent of complement
activation was determined by C5a and/or  sCSb-9 ELISA (C5b-9 ELBA kit,
Quidel; San Diego, CA; C5a ELISA kit, BD 13ioscienccs,  San Diego,
CA). 82 WO 21M01188988 l'CI /I1S2uaG/W 1521 %  [002841 1n the absence
of aptamer, zymosan treatment nciivates -50% of serum or  whole blood
C5, corn pored to-1% activation in untrealed sample. Addition
ofanri-C5  aptamer, up to 50 rM (-10% of C5 concentration in blood)
had little effect on sC5b-9  



formation. However, further titration ofO5 with increasing
coneenuaLions of ARC65S  (SIQ ID NrO'. 62) inhibited CS activation in
a dose-dependent manner as seen in Figure 16.  In human serum or whole
blood, quantimaticc (-99`Yo) inhibition was observed Lit 0.8 --1 tiM
ARC65S (SEQ ID NO: 62), corresponding to -2 molar equivalents of
aptamer to C5.  Nigher concentrations of aptarner were required to
achieve comparable inhibition in  cynomolgus seruin. In this case, 99%
inhibition was achieved only in the presence of 10  u!bl aptamer;
or-20 molarequivalcnts ofaplamer to C5 (002851 In a similar study, the
inhibitory effects of ARCI905 (the branched 40 leDa (2,3- bis(mPLG-(20
k.Daj)-propyl-1-carbannoyl) PbGylaied version of ARC186) was tested on
human and cynomolgus monkey samples using the zymosan LO activate
complement via the  allentative pathway as follows.'Lyntosan A font
Saecharornyces cerevisiae was supplied by  Sigma-Aldiieh, Inc. (cat.
no. 7_4250-1G. St. Louis, MO). The zymosan A was supplied as a
potvtlcr and was resuspended in Dulhecco's PBS (Glbco, Carlsbad, CA;
car. no. 14 1 90-1 44)  to yield a 50 mglmL suspension. Frozen, pooled
normal human sent in (cart. no. IPLA-SLR)  was purchased Born
Innovative Research (Soul Ii field, MI)- Frozen, pooled cvnomnolgus
macaque senor (cat, no. CYNSRIAMI) was purchased from Dioreclamation
(Hicksville, NY).  Vials of 5 - 10 ntl, senun provided by the supplier
we+e thawed at 37C; aliquot'ad (-I mL )  and scored at - 20C. Aliquots
were thawed as needed just prior to use by incubation at  37C and
stored on ice during experiments. The final coneenmation ol.'serum in
each assay  was --100%. A 20 aM stock of ARC] 905 was prepared in 0.9%
saline and serially diluted  to generate a IOX sample series covering
a -90-fold range of aptamer concentrations. A  no-11)M imer (saline
only) sample was also included as :i ucgative (0% inhibition) control.
1002861 90 ill, of-.serum was pipetled into wells ofa 96-well PCR
plate (VIN R, cat no.  1442-9596). 10 L of aptamer sample was diluted
directly into the serum at room  temperature and mixed. 5 uL of 50
ntg/mL zymosan was pi pelted iitto weIIs ofa separate  96-well PCR
plate. Both plates were simuItaneously pre-incubated at 37'0 for 15
minutes.  Immediately Following the pre-inciubation, 80 pL of the
serum/fhptanter mixture was added  directly to S uL of zymosan and
mixed, yielding 5 nng/mL zyntusan final concentration. The reaction
plate was sealed and incubated for 15 minutes at 37'C. At the end of
the  S3 WO 21111(,/11,SSSsX PC IY1:S21W6/I111j215  ineuhation, the
reaction was gvmnned b pipette;rg S IL O.5M EDTA into the wells and
mixing. fhe zymosan was pel(eted by centrihu'ation (x700 rpm, 5 mill,
room lemperallure)  and -$0 uL quenched snpel.-narani was ltwrsierreci
to on new 96-well PCR plate and sealed.  Supernatants were Dash crozen
in liquid nitrogen and stored at-20C. To control for
zy.nosan-independent b;lckcrcrund activation, serum samples were
prepared and treated  exactly as deserted above, except that S uL of
saline was added instead ofzymosan.  1002H71 The extent of i5
activation was determined from the relative levels or ma  



generated in each zymosan activated sample. as measured by CSa FI_ISA
(ALPCO  Diagrwslics, Windham, 1NI-6, cat. no. FIA-3327) following the
C5a EL.ISA I(it protocol. The  Ga. 12LISA kit nchrdes human specific
reagents and is formatted foranalysis olhuman  (In (hCSa) in plasma or
sown samples. It was therefore necessary to charactmrize the
response. of the EL,ISA to cynomolgus mlmkey GSa using cynomolgus
concentration  standards. 'Ib prepare a set o' custom standards. 05
niL aliquots ofhunuw or cynomolgus  rnordcr:v scrum were. inarbrllecl
with $ mg/mI, zymosan for I5 lnin at 37C, quenched with  12.5 L 0.5M
LDTA anti centrifuged to remove the zymosan. The concentration ofCan
in  the zymosan-activated human serum sample was determined to be
approximately 2. gull,  hCSu by comparison in hCSa standard plasmas
provided with the kit. The concentration of  C5a in the cynomolgus
lnunlcey sample, expressed in human CSa equivalents (hC5a eq),  was
determined to be approxinwtcly 0.6 pg/m l_ hCSa eq. Series oC
standards covering a  range Pont 0.4 - 400 ng/mL hCSa or 01'2 - 120
ng/mL WE eq were prepared by dilution  into 1:,11 scrum (which does
not interlerc with the ELISA). Standards were pre-Treated with a  pen
loin-preerpimting reagemr as directed in the EL[SA kit protocol and
applied without  lin'Iherdilution to the ELISA plate. Tile LLISA plate
was read at an aborhance maximum  of 450 nm (A,rc,i) using a VersuMax
UV/vis absorbance plate reader (Molecular DynnnTrics,  Sunnyvale, CA).
The As,, varied with C5a concentration from a low of 0. I - 02 at low
C5a- plarcauing -2.5 at high C5a. For the purposes ofgnantitving C5a
in assay samples,  the upper and lower limits of quantification were,
respectively, 25 and 0.78 ug/mL hC5a for  human, and 15 and 0.94 ng/mL
hCia al for cynomolgus ntonlcey. ON versus tgJmL hCSa  or hCSa eq was
plotted as shown in Figure 62, and a standard curve was obtained from
a 4- pnramet3r fit to the data using the equation y = ((A - D)/(I
+(x/C)!))+ D. 100288) Just prior to Can analysis, assay samples
(including the saline-only and no- zymosan controls) were prey Treated
with protein-precipitating reagent asdireeted in the  84 NO
2ttl16/4I88888 I'C'I'/USNin6/rn>215  ELISA kit protocol, then Serially
diluted itt (J9'%, saline. CSa levels in '[]'diluted assay  samples
(including some of the no-zymosan controls) typically exceeded the
upper limit of  quantitation (ULOQ). Therefore, dilutions of 1/5, I/50
and 050 Were tested to  accommodate the AN range of assay sample CSa
concentrations, CSa levels were  quenrified by comparison with the
appropriate (human or cynomolgus monkey) standard  curve and corrected
for dilution. Tho', inhibition at each aptamer eoncenrralion was
calculated using the equation %inh. = 100- 100 X (Ch,,, -C5h
.,,,,,,,..) / (CSa;attn>0 c 1Cso values were determined bum a plot of
it inhibition versus [A RCI905]  using the equationVoinh=(%y [ARC
1905]/(ICso" [.,ARCI905]")+  background. IC9a and 1C9 values were
calculated from IC50 values using the equations  h7go = ICso >(
[90000-90]"', and lC~s = T125o X [99/(100-99] rr" 



1002891 The extent of C3 activation (the step in the common complement
pathway lust  upstream of (75) was determined from the relative levels
of C3a generated in each zymosan  nciivated sample, as measured by C3a
ELISA (Becton-Dickinson OptlEtA C3a GL1SA kit,  caL nn. 550499,
Franklin Lakes, Ni) following the Ca ELISA kit protocol. 1002901 Just
prior to C3a analysis, samples (inchiding the saline-only and nn-r
ennosan  controls) were serially diluted in 0.9%. saline. The CS
El,ISA is more sensitive than thar  for CSa; therefore, dilutions of
1/500, 1/5000 and 125,000 were necessary to accommodate  the full
range of sample C3a concentrations. TCir standards, derived farm human
serum.  were used instead of the ettstom standards prepared Or CSa
analysis. Since C3a levels did  not vary greatly. the human-specitic
standards provided a sufficient indioation of their  relative levels.
1002911 The data generated from both the CSa and G3 ELISAs were.
analyzed using  Mic'usot} Excel, and the mean % inhibition values were
plotted using Kaleidagraph fv.  3.51. Synergy Software). IC;o, IC9n
and ICo9 values were determined using the XLEi 4.1  plug-in to Excel.
The comparative effects at ARC] 905 on human and cynomolgus monkey
complement activation; as measured by this approach, are summarized in
Figure. 63 and  Figure 61 As can be seen from We Figures, complete
inhibition of C5 activation via the  alternate pathway is achievable
in vilro.with ARC1905 in both ht.tman and cynomolgus  monkey sera: In
lunimn serum, the concentration of. ARC 1905 required for 90%
(nliibilion  nF Ca activation Lean undiluted sana1Ylewas 4422? nM.
appruuimately equivalent to the  average molar concentration of C5
However, ARC 905was 4 - 6-fold less potent against 85 WO 211116110848
, PCl7tlS21111fi/n115215  eynoninlgus moni:cv mntp!emen'. activity
tide, -ire ccmcktions of the assay, as 10%10:in  the tC9o and 1C"
N'uhles. - :. . 1002921 The effects *AR( 9i)5 CS activnlicn, as
mcasumd by 0a levels, are  summarized in Figure 6i. The
ratieralodo:'specifically targeting the lad end of the  complement
palhway is to block the pco-inflanunalory functions of CSn and the
membrane  anaclc complex (iMAC) without compromising the
palbogen-bighting functions of upstream  factors culminating in G3amtd
Cib generation. The data in Figure 65 demonstrates that  ,\,RC1905, up
to 2 ttN1. does not inhibit '3;i gealcrtuion and indicates dial
upstream  complement activation is not negatively impacted by ARC
1905. Essentially complete  blockade of alternate pathway C5
activation was achieved in both human and cynonmlgus  monkey secant
samples using ARC1905. ARC1905 was approximately an order of
magnitude less potent in OWN ling cynomolgus inoWay C5 activation Than
human C.S  aclivalion under the conditions ofthis a_apy. While not
wishing to he bound by theory; the  inhibitory effect of ARCI90S on
complement activation is specific to C5 since activation of  C:3 was
not inhibiled. 



Example ID: fubinyloopmodcfofcumlI ijienit activation 1002931 'fo test
the ability of anti-CS aptmncr to block. complement activation induced
by  exposure to foreign materials, as found in a cnrdiopulntonaiy
bypass circuit, we used the  tubing cop modal described by Nilsson and
colleagues (Gong Of al, (1996) Journal of  Clinical Immunology 16,
222-9; Nilsson ct al, (1995) Blood 92, 1661-7). Tygon 5-50-H1-
medical/surgical tubing (I/4' inner diameter) (United States Plastic
Corp. ((Lima; 01-I), cat.  1) 005421 was cut into lengths
ol-appioxintat'ety 300 mm (opprosimutely 9 mL volume) and  f Iled with
5 mL human donor blood containing OA units/mL heparin (Cclsus) and
varying  concentrations of ARC65S (SEQ ID NO'. 62) (0 - 5 LtM). Each
length of Tygon tubing was  closed into n loop with shortsections
(--50 mm) ofnon-surgical silicone linker tubing (3/S"  inner diameter)
(United Slates Plastic Corp. (formulation R-3603. cat. Ji 002.71) us
described  in Gong et ell. Tubing loops wets rotated for I hour at
approximately 30 rpm in a 37`C  water bath. The loop contents were
then pourcd into polypropylene conical tubes  containing LOTA (10 mM
final concentration) to quench complement activation. Platelet- poor
plasma was isolated by centrifugation and analyzed for CA and C3a by
ELISA (C3a  ELISA kin Quidel, San Diego, CA; C5a ELISA kit; 13D
l3iosciences. San Diego, CA). 116 Vr WO 2006/088883
PC17U,S211116/11115215  1002941 The total complement activation in the
absence of aptrmier was smalt compared  to the zymosan assay.
Typically, C 5.q levels increased.by approximately 6 nelnL following
the 1 hour incubation, corresponding to activation of <I% of the
available 05. Nevertheless, Ibis increase was reproducible and
inhibited by titration with ARC65S (SEQ  I D NO: 62). As shown in
Figure 17, 300 - X100 aryl A.RC65S (SEQ I D NO: 62) was  sufficient to
achieve 99% inhibition ofC5 activation, a level that is approximately
equivalent or slightly loss than the molar concentration of CS in
blood. While not wishing  to be bound by any theory, altliough less
aptanier is required to obtain )!)"/, inhlbilion of C5  notivariun in
this model tan in the zymosan model, this observation could rcllecl
the  substantial dillerences in tie complement-activating stimulus
used in Hie two assays. C3a  aencrntion was also monitored as a
control to verify That ARC65S (SEQ I'D NO: 62) did not  block
activation steps earlier than C5 in the complement cascade. C3a levels
increased by  approximately 4000 ng/mL following the I how-
incubation, corresponding to activation of  around 10% of the
available C3. In contrast to CSa generation, little dose dependent
inhibition of C3a generation was observed upon Iitnuion with ARC65S
(SGQ U) Na 62)  demonstrating that ARC:658 (SGQ IDNO: 62) specifically
blocks C5 cleavage. 1002951 The tubing loop model surely "as repeated
with the anti-CS nplanici ARC 1905  (SLQ ID NO 67). ARC 1905 was
serially dilmed in 0.0% Saline to generate a 20\ sample  series
covering a 100-1-old range ol'aptainer concenrralious (10- 1000 nM
final in die  



assay). Samples containing irrelcvnnl aptamer (ARC127) were included
to control for non- specilic oligonucleotide effects. A no-apranier
(saline only) sample was also included as a  negative
controlSingle-donor blood samples were drawn by standard phlebotomy
methods  lion in-house volunteers. Whole blood was drawn frohi 5
separate donors directly into a  60 nit- syringe (Becton-Dickinson,
(Franklin Lakes, NJ), cat. it 309653) and innnediately  aliquoted into
bivalirudin (20114 final) (Prospec- tiny Technogene Ltd., (Israel),
lot/// 1 05 1311 0 1) is aptamer. The anti-coagulant bivalirudin, a
direct thrombin inliibitor, was  used instead of heparin which
interferes with complement activation. (002961 The tubing loop modal
was performed essentially as described immediately  above. --300 mm
.Sections of tube (diameter 1/4'', volume-9 mL) were tilled with 5
and, of  blood/aptamer/bivalirudin samples immediately slier the blood
had been drawn from the  donor. The robes were then securely Fastened
into loops with short sections (-50 rani) of  silicone linker tubing,
yielding a W. volume of-4 iitL. The tubing loops were rotated
vertically at 32 rpiii during incubation in a 37`C water bath for l
hour. After incubation, all S7 W() 211116111,481110'
PCENS211116/IIn521  5 mL orsnmple was Ir,.laierred lea 15 ml: conical
tube (Corning; (Coning.. Y), cal. t/  43()7()0) containing 100 aL. cf
0_~Ix9 L'.DTA, giving a final EDGA ccI I cc nn'arion of 10 mivI.  I
1nL of plasma supernacutl was collected A om each quenched sample
following  ccntrifuoation (EppenrlorfCum iiLee 5S01) at 4C (3.300 rpm.
20 minutes). Supernatants  seem (lash frozen in liquid nirrogae and
stored at -20C. To control for background  actiuretion, a pre-CPB
smmpte "as prepared by adding 5 1mL of fresh blood directly to a 15
nil.. conical tube on ice containing 100 al_ 0.5tvl EDTA. This sample
was processed for  plasma and stored as described above. 1002171 the
extent of C5 actvation .va.s determined from the relative levels ofCSa
generated in each activated sample, as measured by C5a ELISA as
described innuccliately  above. The C5a FiLISA was performed on
undiluted plasma samples according the ELI SA  kit protocol and sample
On levels were quantifier( by comparison with the C5a standards
provided by I.hetttanufacluree The % inhibition of C5a generation at
each apfamer  concentration eras calculated usinn the equation ,4,inh
= 100- 100 X (CSa,,,,,1,1- C5a "~_  cola) iCin c1,a~,~-nl~- C~a
1,~:-ere)- ICsn values were detcnniged from a plot Nit inhibition
versus [ARC 1905] using the equation%hinh=('Xi,inh.),,,,j.....,>; [A
IBC 1905]"/(I(:;1i +  [A1ZC1905J") background. ICao nna I( ,9 value;
vvcre ealcuiared from 1Cso values using  the equations ICdn, IC,o
(90/(100 901" and IC99 - ICs,) x [99/(100-991" 10112981 The extent: of
C3 activation was determined from the relative levels ofC3a  generated
in each activated sample. as measured by On LL(SA as described
immediately  above. Just prior to C3a analysis. samples (including the
saline-only and pie-C1113 controls(.  were serially diluted in 0.9%
saline. 'file C:ia LLISA is more sensitive than that. For c-59,  



therefore; a dilution or 1/5000 was necessary to accommodate. the
range of sample C3a  concentrations. Sample C3o levels were quantified
by comparison to hit standards, and %,  inhibition was calculated as
described for C5a. The data wc1:e analyzed using Microsoft  Excel. and
the mean 01. inhibition values mere plotted using Knleidagiaph (v3.5
Synergy  Soitware). IC5a, ICu and ]Go values were determined using the
U.Gt 4.1 plug-in to Excel.  1002991 The mean effects olARCl905 and
irrelevant aptanier. ARC127. on complement  activation in the Five
donors is summarized in figure 66. As shown in Figure 67 complete
blockade of C 5 activation, as reflected in the generation of C51 was
achieved with <500  nM ARC 1905, while the i'relevant aplamer had no
inhibitory efTect up to I 14. The mean  whole blood IC,l, tCn and IC99
values were 119 28.6 nM. 26S 1392 W and 694  241 SS WO 21106/oNgkkN
PC'I'/LS2wifiNIIS215  nibl, respectively (Figure 66). While not
wishing to he bound by theory , it is reasonable to  assume that ARC
1905 is excluded Flom the cellular blood volume, which comprises
approximately 4545, of the total. The 1C;a,1Cga and 1Cgq values,
adjusted to reflect C5  inhibition in plasma. therefore, were 216 -
52.0 nM, 487 - 71 nM and 1261 1138 mA4.  These values are consistent
with the parameters calculated ForARC1905 inhibition of
zymosan-induced complement activation in serum suggesting that
cellular blood  components do not interfere significantly with ARC1905
anti-C5 activity. C3a generation  was not inhibited by Af<C1905 or
irrelevant aptnmer up to I 1.(L%'[. While not wishing to be  bound by
theory, this suggests that ARC 1905 neither inhibits the C3 convertase
reaction,  nor blocks other steps that contribute to alternate cascade
activation such as C3 deposition  and converrase assembly. EXAMPLE 2
De Novo Selections and Sequences  C5 Selection with rRmY pool 1003001
Two selections were performed to identity CIRinY apia Tiers to human
full length  Cs protein. The Cs protein (Quidel Corporation, San
Diego, CA or Advanced Research  Technologies, San Diego, CA) was
used.in full length (' FL~') and panially rrypsinized  ("Ti"') "form
and both selections were direct selections against the protein targets
which had  been immobilized on a hydrophobic plate. Both selections
yielded pools significantly  enriched for Pull length C5 binding
versus naive, unselected pool. All sequences shown in  this example
are shown 5' to 3'. 1003011 Pool Preparation: A DNA temlhlate wish the
sequence 1003021 1' AATACGiACrCACTA'frVGCiGAGA(. CA
GAGAACG"Il'CfACN4.to~GGT(-,G  ATCGATCGATCATCGAT-G (.RC520; SEQ lD NO:
70) was synthesized using an ABI  EVPLUITE'''"' DNA synthesizer, and
deprotcctcd by standard methods. The templates were  amplified with 5'
primer 



TAAT.ACGAC't"CACLATAGGCiAGAGCAGAQAACGT'1'CTAC:. (SEQ ID NO: 71) and 3'
pruner CATCGAT(jA ICGATCGAI'CCIACC (SE,Q ID NO: 72), and then.usecias
a  template for in vitro transcriptioil with 1'61191 single matnnl T'7
RNA polymerase.  Transoript-iors were clone using 200 ihM AFPES, 40
mNl DTT, 2 mM spermidine, 0.01%  TritonX-I00, t0% PEG-5000.
9..5mMM.MgCl; 219 mtbl ,binCb, m\4 MTPs, 2 m.M GlNIP, 2 9 WO
?nn6/nRKXXR PCT/liS2ngC/nu5215  mM spermine, 0.0 1 units/pd ntorganic
pvrophosph ofase. and Y639F single mutant' 1'7  polymerace. - -.
1003031 Seleetiou: In round 1., it pc'wive selri'ion step was
conducted on nitrocellulose  Filter binding columns. Briefly, 1 N 10"
molecules (0.5 nmoles) of pool RNA were  incuhatecl in 100 L binding
buffer (I A. DPHS) with 3 utM RAI length C5 or 2,C uM partially
trvpsinizod C5 I'or I hour at room lentpetalure. R.NA:nrotein
complexes and free RNA  molecules were separated using, (L45 um
ui0'ocellulose spin columns from Schleicher fi.  Schuell (Keene,
NI-I). I he column were pre-washed with I ml, I X DI''B,S, and then
the  R.NA.piotein containing solutions were audcrl to the columns ar,d
spun in it centrifime at  1500 g for 2 min. Three buffer washes of I
mk were performed to remove nonspecific  binders Lou nlire filters,
then the KNA:profein conrplcxcs attached to flue filters were eluted
twice with 200 l washes of elntiou butler (7 tM urea. 100 arM sodium
acetate. 3 CIA EDT A, pre-hcaterl lo 95 `C:). The eluted RNA was
precipitated (2 pL glycogen, I volume  isopropanol. '/ volume
ethanol). l?tc RNA was reverse transcribed with the ThermoScrip1
R'f-I'CRT'" system (Invitregen, Carlsbarl, CA) according to he
nlanulanurers instructions.  using the 3' primer described above SEQ
LD NO: 72, followed by PCR amplification (20  arM AN pH 5.4, 50 nubl
KCI, 2 intNt MgCI,. 0.5 uM primers SEQ ID NO: 71 and SEQ ID  NO: 72,
0.5 mtbl each dNTP, 0.05 units'ttl. -fag pnlyncrase (New England
Biolabs,  Beverly, lie PCR templates were purified using Centricep
columns (Princeton  Separations, Princeton; NJ) and used to transcribe
the next round pool. 11103041 In subsequent rounds of selection.
separation of bound and free RNA was done  on Nunn NRaxisoga
hydrophobic plates (Namc, Rochester, NY). The round was initiated by
immobilizing 20 pmoles elboth the Pull length CS and partially
trypsinizcd C5 to the  surface of the plate for I hour at rooms
tempurauu'e in 100 tut of I'X DPI3S. The supernatant  was then removed
and the wells were washed d times with 120 pf, wash butler (IN DPBS).
The protein wells were then blocked with it 1 X DPBS buffer containing
0.1 mg/ml, yeast  IRNA and 0.1 mg/mL salmon sperm DNA as competitors.
The pool concentration used was  always et least in live fold excess
of the protein concentration. The pool RNA was also  incubated For I
hour at room temperature in empty wells to remove any plastic binding
sequences, and then incubated in a blocked well with no protein to
remove any competitor  binding sequences limn the pool before We
positive selection step. fire pool RNA was then  



incubated for I hour at room temperature and the RNA bound to the
immobilized C5 was  reverse transcribed directly in the selection
plate by the addition of RT mis (3' primer, SEQ 90 Wo 2WIRWHISIKK
PCT0en0e/11152 IS  ID NO:72 and Thermoscript RT, Invilrogen) followed
by incubation to 65 C for I hour.  The resulting cDNA was used as a
template for PCR (Taq polymeiase, New England  Biolabs). Amplifier)
pool template DNA was desalted With a Centrisep column (Princeton
Separations) according to the manufacturer's recommended conditions
and used to program  transcription of the pool RNA for the next round
of selection. The transcribed pool was gel  purified on a 10
%polyacrylamide gel every round. 1003051 The seleetion progress was
monitored using a sandwich filter binding (dot blot)  assay. The 5'-
"-P-labeled pool RNA (trace concentration) was incubated with C5, IX
DPRS plus 0.1 mg/ni tRNA and 0.I mg/ml sal non sperm DNA, for 30
minutes at ioom  temperature, and then applied to a nitrocellulusc and
nylon filter sandwich in a dot blot  apparatus (Schleicher and
Schnell). The percentage of poo112NA bound to the nitrocellulose was
calculated and monitored approximately every 3 rounds with a single
point screen (-I.1-300 ntM CS). Pool Ka measurements were measured
using a turn non of  protein and the clot blot apparatus as described
above. 1003061 Selection data: Both selections wereenriched after 10
rounds over the naive  pool. See Figure IS. At round 10, the pool IC,i
was approximately 115 nM for the full  length and ISO nM Or the
uypsinized selection, but the extent or binding vas only ahour  10% at
the plateau Al both. TheTLl0 pools were cloned using TOPO'I A cloning
kit  (7nvin'ogen) and sequenced. X003071 Sequence Tulorntatiun: 45
clones front each pool were sequenced. R10 full  length pool was
claminat'ed by one single clone ARC91 3 (SEQ ID NO: 75) which made up
240/" of the pool, 2 sets of duplicates and single sequences made up
the remainder. The R 10  uypsinized pool contained 6 copies of die
same sequence ATCC913 (SEQ ID NO. 75), but  the pool was dominated by
another sequence (AM\22I.A7; 46%). The clone A.kC913  (SLQ Ib NO: 75)
had a IC,, about 140 n.M and the extent of binding went to 20 %. Sec
Figure 19. (003081 The individual sequence listed in We 5 is listed in
the 3' to 3' direction, and  represents the ribonucleotide sequence of
the aptamer that was selected under the dkni V  SFLEX`' conditions
provided. In the etitbodimenrs of die iuvcnfion derived front this
selection (and as reflected in the sequence listing) the. parities (A
and G) are deoxy and the  pyrintidines (U and C) are 2'-CMe. The
sequence listed in Table i may or nta), not contain  cupping (e.g, a
3'-inverted d17). The unique sequence of the aptamer below begins all
91 1VO 2006/(XX88S PCh/GS2nu(/IIu521  



nucleotide 21 immedi;Italy following the fixed sentience
CiGGAGAGGAGAGAACQUUCUAC (SGQ iD NN0: 7>), and runs until it meets the
3'fLyed nucleic acid sequence GGUCGAUCGAUCCAUCAUCGAUG (SEQ ID NO: 74)
J003091 fable 5: Alucluntide sequence of the'C5 dRml' aptamer ARC` I3
(SRQ ID tNf a: 75)
GGGAGAGGAGAGAACCt1000ACC:UIJCGUI1l1GGCACA0CCAIJAC'AUACGCAGGGOUCOAUCGA
UCGAUCA tICCA L'G 100310 liunutlysis Assay: The e fectuf ARC913 (SF..Q
ID NO: 75) on the classical  pathway of the coInplcmeul system was
analyzed using a hemolvsis asslpy previow<ly  described, compared to
both ARCI86 (SEQ ID NO: 4) (Anti-C5 apramer, positive control)  and
unseleeteddRmY pool (negative control), in the assay of herpolync
inhibition, a  solution of 02 1 whose human Serum was mixed with
antibody-coated sheep erythrocytes  (Dlmnedi.x P_Z ConyilenentCHIC
Test; Diamcclis Corporation, Miami IR.) in the presence  of dilated
ARC913 (SFQ I'D NO. 75). The assay was run in vcronal-bt,f Bred saline
containing calcium,nmgnesiumdollt4 gelalid(OV13"conplemenlbuffer)and
incubated  for 1 hr al 25 T. After incubation the samples were
centrifuged. The optical density at 41 5  am COD ,15) of the supenwoml
was rend. The inhibition of hemolysis activity is expressed as  it
hemolysis acIi 'ily compared lo control. See Figure 20. The. tCsn of
the aptamer was 30 nbt.  calculated to be about I,XA5WLE3  Composition
and Sequence Optimization  Example 3A_Minin,i7a6en oC RC913: 1003111
Six constructs based on ARC913 (SL:Q Ill NO: 75) +~ere transcribed,
gel  unrifled, and tested in dot blots for binding to CS. AR0954 was
similar in the parent clone  with a K;: of 130 nM and extent of
binding at 20%. while A12C374 (SEQ 1D NO'. 76) was  the only other
clone t.bar bound to C5 with a 1Cn of I ut\4. j003121 The individual
sequences listed in Table 6 are listed in the 5' to 3` direction and
were derived from aptainels []tat were selected under the dRLnY SLLEX
conditions  provided. hi the embodiments of the invention derived from
this selection (and as reflected  in lie Sequence listing) the urines
(A and G) are deoxy and the pyrimidines (LI and C) arc 92 Ad  vVO
?11116/08S .4k I'C17US21106/0052 15 2'-OWe_ I acli oft he sequences
listed in Table 6 may or may not contain capping (e.g., a 37- inverred
d'i). (00313) Table 6. Nucleotide sequences of A RC913 minimized
clones  AIZC874 (SEQ 11) NO: 76) 



CCIJUCGUUUGGCACAGGCAUACAUACGCAGG('I  ARC875 (SIX ).1-D NO: 77)
CCUIUGCiUUUGGCACAGGCAUACAAAC(jCAGCC  A.RCS76 (SEQ n) NO: 78)
GGGUUUGCCAGA.GGCAUACAIJAC:CC  ARCS77 (SEQ ID NO: 79)
GGGUUUGGCACAGGCAUACAA.ACCC  ARC878 (SEQ ID NO: 80)
GGCGGCACAGGCAUACAUA000AGCCCUCGCC  ARC954 (STQ TD NO: 8])
CGUUCUACCUUGCUUUGGCACAGGCAUACAUACGCAGGGGUCGAIJCC  Exam t1 le
36Optimization of:AR.C91 3: Doped Rcstlection 1003141 In order to both
optimize clone ARC913 (S[Q ID NO: 75 for C:Sbinding  affinity and to
determine the key binding elements, a 'doped reselection was
conducted.  Doped reselections are used to explore the sequence
requirements within an active clone or  minister. Selections are
carried out with a synthetic, degenerate pool that has been designed
based on a single sequence. The level of clegenerac-y usually varies
from 70% to wild  type nucleotide. In general, rteutrnl mutations are
observed but in some cakes sequence  changes can r3sult in
improvements in affinity. The composite sequence information can  then
be used to identify The minimal binding modl'aad aid in optimization
efforts.  I003151 Pool preparation: The Template sequence
raatacgaclcacta taGGGAGAGGAG AGAACGIl'Ci'AC'.N(,;,,G'F-I'ACGA
CTAGCATC:GATG  (SL-Q 1D NO: 82) was based on ARC91 3. (SEQ ID NO: 75)
and was synthesized with each  residue originating from the random
region eloped at a 15% level, i.e.. at cacti random ("N")  position,
the residue has a S5% chance ol'beingthe nucleotide Cou rid in the
wild type 93 VVO tuna/uxxxxx  PCIYI'S 2nn61rw521~ sequence CITGCITr
cc;CAC.Ac.CA`r AcArACGC AGC,GGTCGATCo (SLQ 1D NO  83) and a I5% chance
of-veins one of the attics thzee nucleotides. 1003161 The template and
RN -A pact by the doped reseleclion were prepared essentially  as
described above. The lemplnes ,vere arrpliflcd with the primers
taatacgaccactutaGGGAG AGGAG'VG AACG'l'TC`('A C. (SEQ II) NO: 04) and
C,ATMA I`Gl"17VGTCG':ABC' (SEQ IID NO: by, l wo selections were done
with full  length C5, one selection using a iiitiher concentration
orsadt in die wash step. The selection  protocol was carried (m as
described above, with two exceptions: I) Round I was done en
hydrophobic plates (as well as all subsequent rounds) with only a
positive step; and 2) no  



competitor was used al all during the selection. The CS concentration
and RNA pool  concentralion were kept constant at 200 v\l and fuM
respectively. 1003171 I)npetl reseluction data. i.ioth he normal and
high saltsclccuons were enriched  aher 5 rounds over tilt naive pool.
Al round 5 ldw pool i:,r was appro.ximatcty 165 IM Par  the hLh salt
'selection and 175 nA4 For he normal salt selection. 'Pic extent
oFbinding teas  about 20% at the plateau in both. The R4 penis there
cloned using FOPO -LA. cloning kit  (Iii viirogen, Carlsbad. C.A), and
48 clones from each pool were sequenced. 12 clones lions  each pool
were transcribed and assayed in a single point dot' blot assay at 500
nM C5.  Dissociation consl'Ants ("K,ts) were again measured using the
dot blot assay previously  described. lA.,ts were. estimated For the I
I best clones identified in the single point screen, by  fittim'.the,
data to file equation: Fraction RNA hound= ampl itucle't Ktt/(K,I +
[CS]). The  clones with the three best lQs were SF Q ID NO: 91 (73
nM), SEQ ID NO-. 96 (84 W o and  SEQ ID NO: 95 (92 nii). The sequences
for these I i clones are listed below in Table 7_  11)03181 The
sequences listed in Table 7 are listed in the 5 to 3' direction and
represent  the nnedeoticde sequences of the aptamers That were
selected under the dRurY SE 'EX  conditions provided. In the
embodiments of the invention derived Fromm this selection (,and  as
reflected in the sequence listing), the corresponding sequences
comprising the t:IRtnY combinations of residres, as indicated in the
text, wherein the pnrines (A and G) are  deoa); and the pyrinticlines
(U and C) are 2'-OMe. Each oFthe segncncas listed in Table 7  mayor
may not contain capping (e.g., a 3 -inverted dl) The unique sequences
of each of  aplannet below begins at nucleotide 23; immediately
Following the 5' fixed sequence  GGGAGAGGAGAGAACGU00UAC' (SEQ (T.) NO:
86), and runs until it meets the  3'fixed nucleic acid sequence
ODUACGACUA.GCAUCGAUG (SEQ ID NO: S7). 94 NO 2000NSSHSR PCllUS2
Gnolnu52 15  1003191 Table 7. Nucleotide sequences of clones from
doped reselection (SEQ ID NO: SS) CGGAGAG G AGAG AAC.IGU UCUACCU
UGGUUUUGCArAGGCAUACA UAC1.iC:\GOGCiUCC,A U W G C ;A  UG (SEQL)NO:S9)
GCI;AGAGGAGACAA000IJ0UACCU LTC G A UGGC\C1GGG1 GACnUACCCIG(jUC IJCC',
AUCUG ILJACGACUAGCIUCCI  LIC (SEQ II) NO: 90)
GGGAGAGGAG,IGAACGNJCUACC000GUUUGGC'ACAGGC
UAAAUACUCAGCGCUCGAUCGGUUACCACUAGCAUCGA  UG (SEQ ID NO: 91)
GGGAGAOC.iAGAGAACGUUCUACCUUCGUUUGCC'CCAGGC.nUAUAUA000AGOUAUHdAUCCGUUAC
OAr LIAOCAUMA  ur, 



(SEQf) NO: 92)
GGG^.GACCAGAGAACCUiXUACC'UUGGUUUGGCGCAGGCACACAUAC'GCAGCUCGAUCGGUUACGAC
'UAGCAUCCAUC  (SEQ 10 NO: 93)
GGGAGAGGAGAGAACGUUCUACCUUGUUGUGGCACAGCCAM:CrUACOCACGGAUCGCCCGGUUACCnCU
AGCAUCGA  UC (SEQ L0 NO: 94)
GGGACAGGAGACAACG000LIACCUUCGUUUCCCACAOOCAUACAUACGCAGGUCG.A000GUUACCAI:
Uh\  (SEQ lll NO: 95)
GGGACAGGAGACAACGDUCUACCIIUAGGUUCGCACIJGUCAIJACAUACACACCCGCAAUCGGUUACGA
CUAGCAGCGAIi  c (SEQ in NO: 9G)
GGGAGAGGAGAGAAC.'GUUCUA000UGGUUUGCCNCAGGCAUANAUACCCACGGCUCGAUCGGICACGA
CUACCAI-I  (SEQ 10 NO: 97)
GGGAC.AGG''AnAGAACGUUCVAC'CUUUC'UCUGCC:ACA.AGCAUACC'UUCGCGCGGUUCUAUUGG
UUACCACUAGCAUCU,  UG (SEQ 10 NO: 98)
000AGAGGACAGAAC'GUUCUACCUUGGUUUGGC',ACAGCCAUAUAIACGC1000UCCiAUCCG00ACG
ACUA5CALIC01x0  G Example 3C: 40 Wa MCA PEG Modification of AIRC I SG
1003201 The oligonuclcotide 5' NI-Lz
1CmUlCfCGfCnICnGfUCCLUfCmAmGmGLCGfCfUmCm.AinCIUfCLtinaC3nrArGtUIULUAI'
CiCf 95 WO 210061088NNN PC F/ US 2u 116 /1 115 2 15  Un'IGh7niG-3T -_'
(ARC(i 72, SFQ 1D NCI: 63) was synthesized on an Fxpedite DNA
synthesizer (ALAI. Poster City-, CA) vecordino to the recommended
manufacturer's  procedures using standard commercially available
2--OIA'le RNA and 21-.P RNA and y MS-protected RNA phosphoramiclhes
(Glen Research, Sterling, VA) and a inverted  den,tvthrmidine CPO
support Tenniral lemine function was attached wilt a 5'-amino-
ntodihier,
6-(Tritluuroacetylanibo)hdxvl-(2-cyamoelhyl)-(N,N-diisopropyl)-
phosphommidite,C6-l'Fr\ (Glen Iteseonrh, Sterling. VA).
Aflerdeproteclion, the.  ohgonucleolides wore pw'ified by ion
e.tchanee chromatography on Super Q 511w (30) resin  (Tosoh
I3ioscienees) and ethanol precipiuued. X00321 i I-he amine-modifed
apuamer "as conjugated to different PGO moieties post- synthetically.
Ile aplamer was dissolved in a maledLM.SO (I:1) solution in a
concentration  between 1.5 and 3 W Sodium carbonate Wolfer, pl-I 8.5,
was added to a final  concentration of IOU nu\-I, and the oligo was
reacted overnight with a 1.7 molar excess of  the desired P13(3
reagent (e.g. ARCi fly 40 kDn Sunbright 01,2-400NP p-mbrophenyl
carbonate ester [NOV Cnrp, Japan, or ARCI8 %-10 kiln mPGG2-NIIS ester
INcktar,  



fhmtsville AL)) dissolved in an equal volume of acelonitrilc.'flie
resulting products werc  purr lied by ion exchange chromatogi::plly on
Super Q 5PW (30) resin ('I'nsoh 13iosciences),  and desaited using
reverse phase chromnl.ogranhy performed on Ambcrehrom CG300-S  resin
(Rohm and Plans), and lyophilized. The structure of ARC 18 7 (S1P_Q
lll NO: 5) is  shown in Figure 21 while the structure of rARC1905 (SGQ
ID NO: 67) is shown in figure  ?n GXAIMP.LL 4 I solo toil Pcr Fused
f-lea rt Pot nrlcl  lcxamplo4A:'roof.of Thneil>_I,cwithAILIS6 [OU3221
The average concentration of complement. connoncnl CS in human plasma
is  approximately 500 nt\4. IJpon exposure of isolated noose hearts
pertilsed with Krebs  I-teaseled huiI'er to 614 Wan plasma. the human
complement cascade is activated, leading  to cleavage of CS into C5a
and CSb. Component C56 subsequently forms it complex with  complement
componeat:5 C6, C7, CS and 09 also known as the "membrane attack
complex'  (''MAC:' or CSh-9) which damages heart blond vessels and
cardiac myocytes, thus leading  to myocardial dysfunction (imaeased
end diastolic pressue arrhyihntias) and asy'stole 96 Wo 211116/088%4R
PC. 17U.S2rt06IU 2IS  (Evans ct. at, Molecular hnnuaology, 32,
1153-1195 (1995)). Previously, monoclonal and  single chain antibodies
that block human C5 cleavage (Pexeliztuna.b or a single-chain scl'v
version ofPexelizumab) were tested in this model and shown to inhibit
ntyocarclial damage  and dysfunction (Evans et it, 1995). 1003131 This
model was used to establish That the CS-blocking aptumer ARCI S6 (SEQ
ID NO: 4). like Pexeluzimab, inhibited human C5-merlinted complement
damage to isolated  perfused mouse heals. C57 131/6 mice were
purchased from Charles River Laboratories,  (Wilmington, MA). Briefly,
following induction of deep autasncmsia, each mouse heart was  removed
and mounted on a Muntneedle inserted into lhc.aotta, through which the
henry was  courinuously per Fused with Krebs t-leinseleit buffer. A
pressure transducer (Mouse.  Specifics, Boston, MA) was inseticcl into
the tell ventricle allowing continuous  measurement of the hunt rate
and inrraventricular pressure. After a I5-minute period of
equilibration during which baseline measurements were taken, hearts
were subsequently  pcrfused with but`fer and 6% human plasma +i-
aptamerat various concentrations (See  Piguro 23). During these
studies and as described in Evans c/ n!" we demonstrated that  hearts
which were perfitsed with k.t:ebs Ilciusscleit butier + 6% human
plasma experienced  failure within 5 minutes of adding the plasma to
to perfusate. whereas hearts that were  continuously perfused with
buffer alone continued to beat in excess of two hours. 1-lence,  the
length of each experiment was arbitrarily defined as 15 minutes. The
outline of this  study with ARC 186 is presented in Figure 23. 



1003241 ntraventricular pressure was monitored and recorded
continuously resulting in a  pressure wave nacing (Figures 24 and 25).
The lowest deflection point represents the end  diastolic pressure and
the highest deflection point represents the systalie pressure  ("
SP"). Baseline pressure waves appear to the left of the vertical bIack
line marked Y1:  shown on each tracing. As previously published (Evans
ci al, 1995), hearts purlbsed with  6"/" hu man plasma experienced a
tepid increase in IS ventricular end diastolic pressure,  ultimately
culminating in asystole(the heart Mops) within 5 minutes (Figure 24).
When  in'elevvu aptamer was added to the human plasma at 53-fold molar
excess, increased LDP  and asystole were also observed (Figure 24).
X003251 When ARC] 86 was added to tile systenrat molar equivalence,
there was also it  precipitous increase in EDP, culminating in
asystole (Figrirc 25). In all three groups of  hearts that experienced
complement-mediated damage, increased LDP tthrl asystole, the  97 WO
20061iI?*a Mt l'C"f/U 3'!IItIG/ntI 215  heart was visibly edematous
anti Ia gid by fie cod of the experiment. When ARC 86 was  added to
plasma in 10-laid o[ 50-,fc0 (big tc 25) aria'- excess. venirienler
pressure waves  reranined normal and asystole was not observed. in
addition, the previously described  edema and wrgidily were not
apparent in one groups. 100321 During each expet-iment the Mini rate
was recorded at 5-tilinute intervals, and  the average heart rate for
the group during each intINnl was graphed. As shown in Figure  26
hearts pet7used without aptarncr or wilt irtelevantaptantur developed
asystole quickly,  usually within 5 minutes. ARE] 86 added to the
system at molar equivalence slightly  delayed the onset of asvstio1c.
1-1cats-m this group ultimately railed, however. ARC ISO  added to the
plasnut at I0-fold or 50-fold molar excess preserved the heart rate
for the  dumlion oteach experiment. IU03271 The percent increase in
hoprt weight over baseline was calculated iin a  representative sample
of hailed hearts (no aptameror 50-1-old molar excess or irrelevant
aptanter) and compared to ARCI S6-protected hearts (10-Fold and
50-gild solar excess of  ARCI96). As shoran in Figure 27, ARC186
protected hearts gained significa idy No  weight. than the failed
hearts in the control groups. 1003231 Because ARCI 86 inhibits C5 but
not C3 cleavage; C3 cleavage products (C3a)  but not 05 cleavage
products (CSa Or CSI:.) should be found in the effluent (lowing from
the  isolated hearts piotected hjARCIS6. To directly show that ARCIS6
inhibited cleavaage of  human plasma CS; the relative levels Woman
complement proteins CSa and CE) (C5  cleavaagc products) aid C3a (a C3
cleavage product:) were measured in the buffer effluent  Flout Lila
various groups bye commercially available I3LISA kits (C5b-9 lLISiA
kit, Qui:.lel,  San Diego; C.A\; CSa and Cu ELISA kit; [3D
Biosoiences, San Diego. (:A). ARCts6  inhibited human plasma CS
cleacagc and the production ofC5a (Figure 2S) and C5b 9  



(Figure 39) in adose-dependent manner. In contrast, A itCI SG had no
effect on cleavage of  Hainan Cl into C3a and Cab (figure 30) further
demonstrating the C5 specificity of the  molecule. 1003291 Once
generated, complement Cab and C5b fragments are deposited locally on
tissues in the vicinity of the site of complement activation.
Following completion of the  experiments, mouse heads were Hawn in OCT
media (Sakura Finetek, Torrance, CA),  sectioned and then stained
using standard intnumohistochemisity for the presence of human  Cab
(clone 1-1 i t Chenti(:on. Temecula, CA), Won C5b-9 (clone aEl I.
DAKO. 98 WO 2116/088585 PCP/ IIS2n afi/an52 15  Carpiuterln, CA) or
control mouse IgG (Vector Laboratories, Burlingame, CA). Results of
Ole study are presented in Figure 31. [00330[ As described in this
stocky, the C50locking apuumerARC I 86 was tested in an ex  vivo model
of complement contpmaentC5-mediated tissue damage which uses isolated
mouse hearts pet-fused with Rrebs 1-leinseleit buffer and 6%
heparinized human plasma,  based on a model described in a previously
published study that tested the effects of the  anti-CS antibody,
4'excluzimab on the complement system (Evans, Molecular Immunol
32:1183, (1995). Using this model, it was demonstrated that the C5 -
blocking aptamer (a)  inhibited cleavage of human plasma CS (bur not
C3), (b) inhibited deposition of human C5h  (but no Cab) on mouse
heart tissue and (e) iriltibiled human C'5b-9 mediated myocardial
dysfunction at clinically relevant concentrations (5 N1, a 10-fold
molar excess o aplaner  vs. C5). These tiara show that when the human
complemeni cascade is activated in a  physiologically relevant manner,
C5-blocking aptamers are able to inhibit cleavage of  plasma C5 and
prevent myocardial datna,e and dysfunction. Exarijple 413: Efficacy of
PEGylated Aptamer [00331.1 The material and methods used in this study
were exactly the sank as described  in Example 4A above. The
experimental design and results are presented in Figure 32. The  py.
Gist half oPOw experiment used human heparinized plasma (Center for
Blood Research,  Harvard Medical School, Boston, MA) as a source of
complement and the second half used  heparinized cynomolgus macaque
plasma (Charles River Laboratories, Wilmington, MA) as  a source of
complement. A PEGylated planer (ARC658, SEQ 11) N0:62) was added to
the system at increasing molar ratios. .Although all of the relevant
ventricular pressure  tracings were collected, the table lists the
presenceor absence fan increase in end diastolic  pressure (FF-DI,'),
whether or not asys(ole occurred and the time until heart failure
(clefred as  the presence oi'an elevated EDP anti asystole). 1003321
During e.periments with human plasm, , the optim al dose of AR.653
(.SEQ I'D  NC.): 62) was determined to be molar equivalence (500 nM)
wbcrcas durine experiments  



with non-human primate plasma, a 50-fold nectar excess (25 M) was
necessary to protect  the heart from CSb-mediated damage (seeFigure
32), [00333] These data are consistent with the difference in the
affinity of the anti-C5  aptamer for human v. non-human primate C5
indicated by the in vitro data. While not  wishing to be bound by any
theory, during our sabscquenl. cynomolgus macaque PK/FD 99. WO
211116/11148HINS PC 170211060152 15  said es described in hxample 5.
'v6 add irionolly demonstrated that a 30-Ibld molar excess of  a
plamcr ',vas neeessary to inhibiu"Grose n-mediated p!asnv'a C5
cleavage: hin'her supporting  the notion that the aptainer binds
primate C5 wilhlower affinity than human C5. 1003341 Colleclivcly.
these studies indicate to bob C5-blocking aptamers ARC 16  (SF0 IL)
NO: 4) and to a greater cxlent ARC658 (SEQ iD NO: 62) are efficacious
in the  mouse isolated, perfusad hear marlel. Tins model also
demonstrated that significantly inure  ARC65S (SEQ ID NO 62) had to he
used to inhibit cynoirol{ens macaque plasma C5- mediated heart damage
(301- molar excess). compared with human C5-mediated heart  damage
(molar equiYaic: cc)- further supporting ir: td(ro data which
indicated that the  aprnnter had lower affinity for primate 115.
Finally, these data indicated thatcynomoleus  macaques would need to
be dosed beyond a 30-fold molar excess in order to demonstrate in
vino CS blockade during FK/PD sutdics. E\AiYLPI:E 5 Drug Metabolism S
Pharmaeukinelics of Anti-CS .punnets in Animals  i0(1335I In l-xamples
5A-5(i, all mass based concenh<rtion data refers only to the
molecular whet of the oligonacleotide portion of the aptamer,
irrespective of the mass  conferred by PEG conjugation. Cxample SA:
~4elehnlic sunbiliny of the CS uthibitorARCISG in arimatc and rat I
1003361 The non-PECiylated oligonioleotidc precursor of the aptanters
('i e., a RC 1 &i SJ-Q I.) NO: 4) was tested in rat and cynomol g'us
macaque plasma (Charles  River Labs. Wilmington. [\'[I\) in order to
assess its stability, rate kinetics, and pathways of  degradation.
esting was perl'ornierl using S end-radiolabeled (322 F) aplanrer
incubated in  37 C in 95% pooled plasma (ciliated) over the course of
50 hrs. At selected time points,  aligniuls ofaplnmer-conmining plasma
were withdrawn, imntedialely (lash frozen in liquid  nitrogen, and
stored a-80 C. Detection and analysis of the upmmer and its
metabolites in  Masora was accompli>hed using liquid-liquid
(phenol-chloroform) extraction followed by  gel elecerophoresis (on a
10"'o denaturing polvacrylamide sequencing gel) and high- resolution
antoradiography. wo mnoat8NSS8 I'CTft!S'la6(uas'! Ij  003371 Figure 33
shows a log-linear plot of remaining percent of AllI-length apolil
let- as 



u function of incubation time in both rat and eynomolgus macaque
plasma. "the dega:adnlion  profile in both species appears to be
essentially monophasic with a rate. constant of  appro.vimat'cly l:
--0.002 hr' AamlLle 513: I'harmacokinetics of ARC657 ARC65S and ARM S7
in 00 Till NHOWK-li,  intravenous administration (003381 To assess the
pharmaeokinetic profile of ARC657 (SFQ iD NO: 61); ARC65S  (S1c,Q ID
NO: 62) and ARCI 87 (SEQ ID N0: 5), and to estimate the required
dosing level  and frequency in primates and humans, a pharmncokinelic
study was conducted in  catheterized Sprague-DOWNY rats (Charles River
Labs, Wilmington, MA). Aptamers were  formulated for injecdion at 10
mg/mL (oligo weight) in standard saline and sterile-liItered  (0.2 um)
into a pre-sterilized dosing vial under aseptic conditions. The route
of  adminish'arion used for the rat study was an intravenous bolus via
to hail vein at a dose of  10 mgllcg. Study areas consisted of 3
animals per groan, from which serial bleeds were  taken pre-dose and
at specil5ed time point's over the course of 4S hours. The study
design is  outlined in Figure 34. Blood samples were chained from the
surgically implanted jugular  vein eatheleis, mansferred directly to
LDTA-coated tubes: mixed by inversion, and placed  on ice until
processing for plasma. 1003391 Plasma was harvested by centrifugation
of blood-EDTA tubes at 5000 rpm I'or 5  minutes and supernatant
(plasma) was h'ansferred to n fresh pre-labeled tube. Plasma  samples
were stored at -80 C until the lime ol analysis. Analysis of plasma
samples for  ARCIS7 was accomplished using a homogeneous assay harmal
utilizing the direct addition  of plasma aliquots to assay wells
containing the commercially available 11uorescemr nucleic  acid
detection reagent Oligreeai r`a(Mi lecuhar Probes; Lugdue, OR). A fter
a brief incubation  period (5 min) ar room remperinu'e, protected.
from light, (lie assay plates were read by it  fluorescence plate
reador (Spectra/lay Gemini XS, Molecular Devices, Sunnyvale, CA). 'I
lie fluorescence signal from each well was proportional to the
concentration of aptamer in  the well, and sample concentrations were
calculated by ipterpolarion of fluorescence values  roan it
fluorescence-concentrnripnstandard grow (incan! values from duplicate
or triplicate  curves). Mean plasnma concentrations were . obtained'
at each time point from the three  animals in each gnoup. Plasma
concentration versus time 'data was subjected to  noncompartmeartal
analysis (NCA) using the industry standard phurmacokinetic modeling
101 AVO 20140i888SS PC'1711S2nu61nn; 21 S  software Wini`ionLin T'`I v
4 u.c':wrsignlNlouulairt View, CA). Estimates were  obtained for the
following-PGAIF pl ul'rnacol:ineti0 parameters: maximum plasma
concentration: C...;,,; area under the concentration-:irne curve.,
AUC; terminal half-life; t1;,;  terminal clearance, Cl; anti volu'ntc
of ciistribution al steady state, V,,. 1003401 Mean pla.snm
concentiatioit versus time data are shown in Figure 35 and are  



pinned in Figure 36. 'no concen ation versus time data was subjected
to  noneomparlmantal analysis (NCA) using W riNorLinT'r v.4.0_ "ibis
analysis yielded the  values presented in Figure 37. 11)034] I As
anticipated., the 40 kDa apramcr ARC i 87 (SEQ ID N0: 5) had the
longest  half-life and the 20 koin aptamor. ARC657 (SEQ ID NO: 6 1),
the shonest. The observed  Vss relative In the klodm plasma vol'untc
(-40 mL;kg) suggested it nroderatc degree of  hind iuelsequesfration
of ARCN87 (SbQ ID NO: 3) to proteins and/or tissue matrix in the
extra vascular space. Assurniug e need to maintain a 5-fold molar
excess opnplnrler, tile  results of this study suggested Jul( hA RC
187 (SEQ ID NO: 5) provides a significant advanw.;e in terms of the
Dosing frequency and total amount of aplamerneeded to nmintain  the
desired plasma levels_ 1110:3421 Precious sttudies (data not shown) in
rodents and primates with apttmleis of  similar composition have shown
dose proporhonalit;dline:mity at doses up to 30 mglkg, so it.  is not
anticipated that this dosing level will result in nonlinear
phannacokinetic behavior,  Example SC: Phnrmaookinetics of RCI87 and
ARC 1905 in the mouse following  intravenous ad Ill Mist riuioLi
11111343] To assess the pharnmcokinetic prolde ofthe AKCIS6 (SEQ ID
NO: 4)  aligOnncleotirle baekboue conjugated to a different 43 kDa
branched PEG than that of  A.RC:187 (SE(,) 11D NO:5), a
phannacokinetic study was conducted in lenwle CD-I mice  (obtained
from Charles River I nbs, Wilmington, MAY Aptnmers were formulated for
injection at 2.5 ntg1mL (oligo weight) in standard saline and
sterile-filtered (0.2 run) into a  pre-sterilized closing vial under
aseptic conditions. The route of administration used for the  mouse
study was an intravenous bolus via the WE vein at a dose of 10 mg/kg.
Study arms  consisted of 3 animals per group, horn which terminal.
bleeds were taken pre-dose (i.e.., the  non-dosed conu'ol group) and
at specified tiino points over the course of 72 hours. The  study
design is outlined in Figure 38A. 102 W o 20116111888M PCPI U
S2oo6/n1152 1S  1003441 Blood samples were obtained by terminal
cardiac pitncitlre, trsI I steIred directly to FDTA-coaled tubes;
mixed by inversion, and placed on ice until processing for plasma.
Plasma was harvested by centrifugation otblood-ED I'A tubes at 5000
rpm For 5 minutes  and supernatant (plasma) was transferred to a liesh
pit-labeled tithe. Plasma samples were  stored at-80 C until the time
of analysis. Analysis of plasma samples far ARC 187 and  1905 was
accomplished using a homogeneous assay Format utilizing the direct
addition of  plasma aliquots to assay wells containing the
commercially available fluorescein nucleic  acid detection reagent
04'.1m) 161 (Molecular Probes, Eugene, OR), After a brief incubation
period (5 min) at roam temperatne, protected from Iight, the assay
plates were read by a  Huorescence plate reader (Spectra\4ax Gemini
XS, Molecular Devices, Sunnyvale, CA),  



The fluorescence signal from each well was proportional to the
concentrattic'n ofaptamer in  the well, and sample concentrations were
calculated by interpolation of fluorescence values  from a
Iluorescence-concentration standard curve (mean values from duplicate
or triplicate  curves). Mean plasma concentrations were obtained at
each time point I'tom the three  animals in each group. Plasma
concentration versus lime data was subjected to  noncompartmental
analysis (NCA) using the industry sumdard pharmacoliinetic modeling
software WmNonL.in T" v.4.0 (Pharsighl Corp.; Mountain View, CA).
Estimates were  obtained for the following primary pharmacokinetic
pm'anicters: maximum plasma  concentration, C,,,,,; area wider the
concentration-tune curve, AUC: terminal half-life, tln;  terminal
clearance, Cl; and volume of distribution at steady stale, V. Mean
plasma  concentration versus iime data ace plotted in Figure 3SB.
1003451 The concenn'aLion versus time data was subjected to
nonccmyparunental analysis  (NCA) using WinNonL'mTM'v.4.0. This
analysis yielded the values presenied in figure 3SC.  As auticiputed,
the 40 kDa PEGS from both vendors showed pharilia cokilick ic
equivalence  in mice. 1003461 The same plasma samples For ARC137 and
1905 used Lor the oligreen analysis  described directly above were
analyzed using a validated high performance liquid  chromatography
(I-(I'LC) assay with UV detection 1003471 Mean plasma concentration
values For ARCIS7 and ARC1905 were calculated  using Microsoft Excel
2003. When plasma concentration values ware below the LL.OQ of  the
bioun:uylical assay at pre-dose (Iime.0), a zero value was assigned.
Names below the  1.,-0Q Prom samples taken post-close were omitted
from mean plasma concentration 103 W() 20a6PoS8%8S PC"f(L!,Qun6lnu:2IS
calculations. Mean plasma corcentrrdiee data were used in a
model-independent PK  analysis using RriiiNonlin, vursico 5. i
(ikarsight C-orpm'ation, vfountainvicw, CA). The  area under the
plasma cor.ccntralion-Lime curve (ADCn&s:) Was estimated using the
linear  trapezoidal rule, Per ealtulaaons.aurv va!ue'ihat "as'helow
the LLOQ of to assay, except  the pro-dose sample. was exchiclcd libm
calculations for PK. parameter cstimates. The  appara1L terminal hall
life mas calculated usiI I g',he formula t,; = 0.69377.;: where L; is
lltc  elimination ralc'eonstaAt estimated ham the regression of the
terminal slope of the  concentration versus tutte curve At icast three
plasma eoneentralion values after the peak  eoneentralion on the
terminal phase were used to determine 7,, and the cocfticientof
determination (r) was required to be `085. (003481 Overall, the HPLC
analysis conhnrts-the olioreen analysis described  immediately above
showing that ARC1905'and ARCI87 were found to be bioequivalemt  based
un comparisons of mean C,,,,. A.1)Ca4.,, and A000.. parameter
estimates.  Differences in ALCu.au,t and A000.,, values.(br ALW..1905
relative to ARC (87 (as measured  



liv I IPL.C) wore well Min biecquivtalenca acceptability criteria oft
2001111. Gxatnplc 5D: Tissue uptake study of w e C5 inhibitors :ARC6a7
ARU,a and Al&C1Sl in  the mouse IOW111111 inu'a_verious bolus
ndminisiraunir 100:3191 Female CD-1 mice were obtained Jrront Charles
River I..abe (1Vilminston, MA).  formulation (if A RC657 (SFQ Ill NO c
i ), ,A RC65S ('SBQ Ill NO: 62) and ARC I S7 (SL?  ID NO: 5) for
injecrion was in saline at.5 mglnal. Dosing formulations c%-ere
sterile-filtered  (0.^ pm) into pie-sterilized dosing vials under
nseplic conditions and animals welt given an  intravenous bolus An to
tail vein at a dose a25 mg/kg.'flte study consisted of groups 01 '3
animals for each of our Lime-paints, t=pro-dose, 3, 6, L2 hrs.
Following exsanguination, the  vasmilature of each animal was flushed
extensively (V-30 nil,) with saline to remove any  blood left in the
vasculnunc. Tissues (heart, liver, kidney) were harvested, weighed,
then  homogenized at 50%wlv iu standard saline, and stored at -SD C.
until the time of analysis.  1003501 Analysis Mum f'or ARC657 (SEQ iD
NO: 6), ARC658 (SF Q ID NO: 62),  and ARC I S7 (SEQ ID NO: 5) was
accomplished using a hybridization-based FT1SAA-Type  assay. In this
assay, a biolinylaled capture probe was pre-immobilized in the wells
ofa 96- well microplatc at a binding solution concentration or 125 nM.
for 3 has. The plate wells  were washed 5 Limes with 1X PBS. The
plates averc then blockecl with 150 pl/well ofa I A  Super Block in
TBS (Pierce Chenical, Rockford- IL). Plates 'cure washed again,
covered,  104 PC17U$?UIlfiJnUi2t5  W02000808 and stored at 4 C until
use. In separate Cubes, the samples(s) were annealed in a buffer
containing a FAM-labeled (5'-Fluorescein) sample-detection probe at
200 01 at 90C. for  10 thin, then quenched on ice. Concentration
standards and control santpies nfplnsnta/tissue  were also
pre-annealed with sample-detection probe solutions and then pipeued
into assay  plate wells containing immobilized biotin capture probe,
and annealed at 45 C Ibr 2.5 his.  Plates were then washed again, and
Filled With 100 ul/Well ota solution containing IX PBS  containing I
ug/mL ofanti-fluorescein monoclonal antibody conjugated to horse
radish  peroxidase (anti-PITC MAbHrIRP, Molecular Probes,.f-:ugene,
OR) in IX PBS, and  incubated for approximately 1 hr. Plates were
washed again as above. Assay place wells are  were then filled with
100 pi or a solution containing a Ilnorogenie I-LRP subsume
(QuantaBBlu, Pierce Chemical, Rockford, IL), and incubated Ibr 20-30
min protecaed J'rom  light. After 45 minute incubation, 100 PI/well of
it slop solution was added ici quench the  19uorescenr
precipitate-producing reaction. Plates were read immediately on a
Fluorescence  mlcroplate reader (Specmah4ax Gemini XS, Motecutar
Devices, Sunnyvatc, CA) with  fluorescence excitation at 325 not and
emission detected at 420 am. Each well was read 10  times. All three
aptvners were detectable in the heart tissue at' the three timepoints
(Figure  39). 



Example 5E7 Phamtacokinetics and pharmuicodynarnics attire CS
inhibitors A1:C6 7,.  ARC658 and ARC 187 in the evnontolgu.; macaque
followiuL, intravenous administration  study I 1003511 Formulation
ofAZC657 (SEQ ID NO: 61); ARC658 (SEQ 11) NO: 62) and  ARC I S7 (SEQ
IT) NO: 5) for injection was in standard saline at ) 0 n11,1,/Int. and
dosing  formulations were sterile- filtered (0.2 tun) into
pre-sterilized closing vials under aseptic  conditions. The route
ofadntinistration used for the macaque study was an intravenous  Mks
via a surgically implanted femoral vein catheterat a close of30 mg/kg
(approximately  50-11dd molar excess). The shiny design is outlined in
Figure 40. Blood samples were  obtained from the (amoral vein
catheters, transferred directly.fo sodium citrate-coated tubes.  mixed
by inversion, and placed on ice until they were centrifuged to
separate plasma (3000  rpm for S minures). Plasma was then divided
into 450 }tl aliquots Which were stored at -S0  C and one aliquot Of
each sample was evaluated Car apMuner.eoneentration using the
fluorescence-based Oligreen 1M assay preyipusly descrit3ed,iai the tat
PK section above. 105 : %V0 21116AWNSINy PC /t!S?aub/n0~2!5  X003521
The primary plasi^.a conce!i rnr. on vans dive dam is presented in
tabular form  in Figure 4I. As anticipated, the 40 kDa PFt nptateer A
RC1 87 (SEQ lD NO: 5) persisted  in plasma for the longest period of
time, whereas the 20IcDa PEG aplamet ARCG57 (SEQ I I) NO: A Q
persisted far the shored .mount of time. Inspection of the data shown
in Figure  41 suggested Char the data would hest be lit by a
hvo-comparlmcmt model: Thus; the  phrumuacolcinetic parameter
estimates reported in Figure 42 were derived from the two-
conlpartment model using the ir!dust_v standurd pharnmcolcinctic
modeling software  WiaNonLin "' v.4.0 (Pharsight Corp., Moentain
Vicar, CA). 1003531 As shown in Figure 42, all ol't;e aptal:ters had a
similar Orlax Value; between  23 and 30 pNI. indicating tlutl. due
aptanter dose (30rngikg) was sufficient to achieve a 50- Fold molar
excess of pla snha aptanter 3 C`- c.oncenitafion (50 fold molar
excess, about 25  A4). Although they dilTer by !0,000 !nclecular
~veiglu; ARCti57 (20 kDa PEG) (SEC) II  NO: 6.1) and ARC55S (30 kDa
PEG) (SEQ ID NO: 62) had similar exposure (A IJC), fle(a)  and ti,
(13) values. In contrast, ARC 87 (S-.Q ID NCI: 5) had siguifiamtly
higher exposure  (AUC) values; a prolonged tin (a) and a sligfrtly
longer t1;2 ((3) than the other ntolecules_  1003541 Additional
aliquots of the lt!asnta saiupies collected during the
pharlnacokinelics  study were subsequently analyzed in VG!'o to
determine the ethcaey of primate C5 blockade.  The zymosan activation
assay was run as described above to determine the amount of  primate
C5b-9 and C5a; geaeraded, respectively. The data were. plotted in
several different  formats including C5b-9 concenh +tion versus sample
time (Figure 43a), C5b-9  conceutratimt versus aptanter concentration
(figure 436). C5a concentration versus sample  time (Figure 43c). and
C5a concentration versus aptanter concentration (Figure 43d).  



1003551 The 40 LDa PEC, aptanter ARC137 (SEQ [D NO: 5) inhibited
primate CS  cleavage (C5b-9 and C5a concenuntion) for the longest
period of time (Figures 43a and  Vol When the C549 and C5a dam were
plotted versus aptamer concentration, it indicated  dim the
concentration of CS blocking apfamer had to exceed 30-fold molar
excess; egardless of ,the size of the PLC ntolecules, in order for C5
cleavage to be completely  inhibited (Figures 416 and 43d). 1003561 In
sunnarv, the data front the cynomolgus macaque PIUPD study demonstrate
that (a) as anticipated, at least a 30-told molar excess of aptanter
(about 15 iM plasma  aptanterconcenhalion) was necessary to inhibit CS
cleavage 6t vivo in the cynomolgus  macaque, regardless of the size of
tlw PEG ,group, (b) C5-blocking aptamets did nor cause 106 W0
211116/tl#8M S PCT1U52111101115215  overt toxicity in this species,
and (c) when animals %vere dosed at a relatively high levels  (50[bid
molar excess), plasma aptai net levels were well within the
appropriafc assay range  during the period ol'salnpling to allow
calculation of pharmacokinetic parameters  Earnple Sft:
PIalmacokinetics and phunnacocivnnmics of the C5 inhibitors ARC658 and
ARCI 87 in the cvnomolgus macacue following intravenous
adminisn'ation- study 2  1003571 Study 2 was similar in design to
study I described above, with the following  exceptions a) only two
compounds were evaluated (ARC'658 (SEQ ID NO: 62) :m(I  ARC-187 (SEQ
f) NO: 5); b) the number ofanimals was increased to four per group;
and e)  the I-minute plasma sample was deleted and replaced with a 144
hour sample to ensure that  the terminal half-lift calculation was
based upon more data points. The formulation and  dosing of these two
aptamers, blood sampling and plasma) isolation techniques was
identical  in die methods described above in study I. The design for
study 2 is summarized in Figure  44. 1003551 Following completion of
study 2, plasma aliquots were analyzed as described in  study I to
determine the a) the concentration of apramer in plasma at various
rimepoints  following intravenous ndminishaliun, mid b) the efficacy
oCC5 blockade. ((1(1359] Plasma aptmniei concentration was plotted as
a function o-f time (Figure 45) and  the primary data forARC65S (SEQ
ID NO: 62) and ARC187 (SEQ 11) NO: 5) are presented  in tabular forth
in Figm'es 39 and 40, respectively. The 401<Dn PEG aptanierARCI87 (SEQ
FD NO: 5) persisted in plasma for the longest period of time.
Inspection of Figure 45  indicated that the data would be best ft by a
two-cannpartnnetit model. Thus. he  pharniacokinetic
parameterestimatesreported in Figure 46 were derived froth the two-
eongiarmneIlt model using WimNonLinT'1 v.4.0 (Pharsigght Corp..
Mountain View, CA).  [003601 Connpming the pliarnnacokinctic
parameters generated during Lila P10PD study I  and study 2 above, the
data for ARC65S (SEQ ID NO: 62) and ARC I R7 (SEQ TD NO: 5)  were
siniilnr with the exception of the q12(a) measurement for ARC 187.
While not wishing  



to be bound by any theory, the discrepancy in the tl,v(a) measurements
for ARC187  between the two studies is likely clue to the small sample
size in the pilot study. 1003611 As denionsnaed in Figure 46, the Cmax
values wore similar for AItC658 (SEQ  ID NO: 62) and ARCIS7 (SEQ ID
NO: 5). In contrast. drug exposure (CAI IC:) was  significantly
greater in animals healed with ARG18? (SEQ ID NO, 5). Also, ARCIShad
107 1VU 2i II (i lIHHHHH PCI71i 520' i/a115215  prolonged tv2(a) and
t,; ((4) values as'comiicred a ARC65S (SEQ ID NO: 62). These data,  a
long with the data generated. dur.hiy My PIUPD study I indicate that
of the C5-blocking  apmmers ARC. 187 MY provide the most effective a,
vivo C5 blockade for a given close  1003621 Additional aliquots of the
plasma sam{tles collected during the bill 1113COkinCtiCS  stud" were
subsequently a ialyzed in vitro to determine Ike efficacy of primate
C5 blockade.  As before, Ihe zyntosau activation assay was run to
determine the amount of inmate CSh-9  and CSn respectively. concreted.
The data were plotted as C5b-9 eoricentrarion versus  nptamer
concentration (Figure 47) and C5a concentration versus
aptamerconcentration OF igure 48). As previously demonstrarerl during
PIUPD study 1I the concentration of C5  blocking aptamer nlusr exceed
a 30-fold molar excess (aptamer to plasm: CS  eoncentintion). or
apprdxirnatelyy 15 In regardless otthe size of the PEG molecule. in
order for primate C5 cleavace to be completely inhibited (Figures 41
and 12). 1003631 By inspecting cc data in Ihe tables of figures 39 and
41 it is apparent that after  a 30-mg/kg I . V . bolus, ARC6SS.(SLQ I
D NO: 62) remains above 15 lad for approximmoly  4 hours whereas
AR.C187 remains above 15 aM for approximately S Wiry Thus. given a
similar (lose oldrug. the 10 K apiamer ARCI87 provides clinical
efficacy %I approximately twice as Iona as the ;0K aptamer: ARCGSS
(SEQ ID NO: 62). 1003641 In summary; cynomol us macaques most be
heated with at least a 30-fold molar  excess ofaptamer vs plasma C5 in
order to block C5 conversion in vino. 'Ilose data are  consistent wish
previous in vitro (henmolvsis) and ex-vivo (isolated perfused mouse
heart)  swdies which sugeesled that the 75-binding uplauters hod a
lower aillnity for primate CS  versus honer C5. II ins been shown that
C5-blocking aptamcrs can safely be delivered as  an intravenous bolus
at a close of up to 30 m;Jkg. which equates to approxinvtlely a
50-Fold  molar excess of aptamcr vs CS concentration. Example .SG: AND
905 in the cvnomolaus macaque.Collowine bolus 1 V ;Idminisl~ntion
1003651 The pharutacodynannics of the CS inhibitors ARC 1905 was
evaulated in the  garomolgus macaque follownig I mr avenous
administration. Founulanion n f ARC 1905 for  injection was in
standard saline al 7.5 mg!mL and and dosing formulations were srerile-
Illtcred (0.2 fun) into pre-sterilized closing vials under aseptic
conditions. Cynoniolgus  monkeys (n=4) were dosed in 0 (saline
conical) or 30 mg/kg An intravenous bolus  administration. Blood
samples were obtained from a peripheral vein or the arterial access 



I08 WO 2006/088W" PUPUS2006111052 15  pal and blood samples (0.5
nil..) were transferred into dipotassiuni (Ke) EDTA tubes.,  placed on
wet ice, and centrifuged within 30 minutes of collection at
approximately 4C.  [003661 The plasma samples were analyzed in vitro
to determine the efficacy of ARC 1905 in primate C'5 blockade. The
zyniosan assay previously described with respect to  ARC 1905 in
Example IC was used to determine the amount of primate C5a generated.
The  decrease in post-zymosan C5a values at 0.5 and 2 hours after
dosing indicates that  ARCI905 inhibits C5 cleavage in vivo in the
cynomolgus macaque in a similar niannar as  ARCi 87 when dosed at
approximately the same concentration and the same route oh
adniinislratimt as measured in vitro using the zyniosan activation
assay. Example 5H: Phartnacokinetics and pharniacodynamics of the C5
inhibitor ARC137 in the  ccvnomoliayismaeague following bolus IV
administration and infusion 1003671 The pharmacokinetic (PK) and
pharmacodynamic (I'D) profiles of ARC I 87  (SEQ I D NO: 5) were also
evaluated in cyuoniolgus macaques after an intro venous loading  bolus
followed immediately by the initiation of an intravenous infusion.
This study design is  shown in Figure 49, j003681 The loading bolus
dose and infusion rate necessary to achieve the target steady  state
plasma concentration of I uM were enlciikited using the pharmacokineoc
parameters  derived from the IV bolus-only study listed in Figure 50.
1003691 A total of three cymoniolgos macaques were administered an I\'
bolus of  ARC 137 at I nig/kg, followed immediately by the initial ion
of an I V infusion at a ate of  0.0013 mg/I:gimin for a period of-IS
hts. Samples of whale blood were collected from 0 to  192 hours
post-weahnent stored on wet ice, processed for plasma, and then stored
frozen it  -So C. The concentration of ARC187 in p)asma samples was
determined using both a  fluorescent nucleic acid stain assay
(described in Example513) and a GLP-validated  performance ligtiid
chromatography (11PLC) assay. The 1-[PLC assay method for the
determination of ARC]37 in monkcyplasma was validated by Clin trials
Rio-Research  (Montreal, Canada). The validation study complied with
the United States Food and Drug  Administration (FDA) Good Laboratory
P?aclice (GLP) regalatjons (31 CFR 56). The  PIPLC assay method vas
validated with respect to: selectivity, li;icarity, lower limit of
quanlilation (LLOQ), carry-over, intea-assay, precision and accuracy,
inter-assay precision  and accuracy, stock solution stability,
injection medium stability, short:-term nintrix 1091' WO 2006/1188888
I'CF/[IS2un6/a1 1:2 5  stability, freeze-thaw srabiliry. 101111term
nan'i.c stfibiiuy and dilution integrity. The usable  linear dynamic
concentration rang': oi:/ssay wag determined to be 0-030 to 50.0 pVl.
1003701 [he measured PlC proile of ALLC'IS raider these conditions
conformed well to  



the calculated profile generated using only the IV bolus PK parameters
(see Fignt:e 51). The  target plasma concentration of i tdM was
established in < t min post-dose and maintained  for the entire
duration of infusion. Alter cessation of the infusinn, the aptanler
Showed a  terminal clearance ha I P-1 i fe. l I,>, ((+) .-I C-((1 hr.
100371.1 The. pluumaeodynamic activity ol'ARC! 87 (SEQ ID NO: 5) in
the eynontolgus  macaque was evaluated ex-vivo by using plasma samples
collected during PK study hr the  zvmosan activation assay previously
described with the modification that cynunnlgous  sample plasma was
diluted 10-Ihld into 10% human plasma and then treated with 5 mg`mL
zvmosan. (:;5 activafiunL as reflected by ncU appearance of (he CSa
cleavage product, was  measured by LL[SA specific to human CSa (C5a
BLISA kit. BDBiosciences, San Diego,  CA). The concentration of active
ARC 187 in each sample was then quanlilied by  comparison with a
standard curve derived from zvmosan assays using samples prepared
with known ARCI87 levels (see Figu_r-,52), This study indicates that
ARCI87 maintains  its anti-complement activity throughout the duration
of and following infusion; at levels  substantially consistent with
the pharmacokineric profile described above, Cx:mj le Sl: Prediction
or Iiurnan Dosina.RegWrentenl 1003721 Human dosing requirements or
prevention, amelioration, or treatment of  campI nations related to C2
13G surgery are hased on the following assumptions: first,  CABG
patients will he adhninistered a single intravenous holds dose of the
an(i-C5 apramer  prior to initialing surgery. followed by continuous
infusion to estahlish and maintain it  steady-state plasma
concentration of 1.5 A4. For 24-48 hours post CA13G surgery. The
bolus dose and infusion rate estimates are based upon calculations
using the  pharmacokinetic parameters derived from the previously
described IV bolus-only and bolus  plus infusion studies in evnomolgus
macaques. The estimated bolus close of ARC 187 is I  m, /kg, and the
associated infusion rate is 0.01113 mg/kg(min. For this bolus plus 43
hr  infusion regimen, the anticipated total drug requirement is 0.4 g
for ARC 187, where mass  refers to oligmnucleotide weight only (see
column 7 in the table of Figure 53). Column 2 of  the table shown in
Figure 53 refers to the weight of the PEG group conjugated to
oligonucleotide portion of ARC 187. column three refers to the
molecular Weight of the 110 WO 2006/0888M' P C r/L1S2n1 6/ae52IS
oligonucleotide portion of ARCI 87 (nEd will be the some for all apta
mess herein that  comprise ARCI 86 (STQ TD NO: 4) as its
oligonncleotide sequence), column 4 refers to the  molecular weight of
40 kDA PEG conjugated to ARC186, (SEQ ID NO: 4) via amine  reactive
chemist y as described in Example 3C above, column 5 refers to ARC 1
STs a  phase half rite in a two compare:rnent model, and column six
refers to ARCI S7's (i phase  half life in a two compartment model.
EXAMPLE 6 



Anti-C5 Aptamers and Ffeparin/1'rntaminc Interaction [003731 One
anticipated application of the anti-CS aplamer is as a prophylactic
for the  prevention or mitigation of infammmatory side effects
associated with coronary orrery bypass  graft (CAI3Ci) surges'. High
cotcentrntions of the anticoagulant heparin (3 - 5 units/ail or  t - 2
V1) arc typically ud ninistered during CABG to prevent thrombosis and
nmintain  potency within components of the bypass pump; reversal of
heparin's effect alter the  procedure, and restoration of normal
hemostasis, is achieved by die administration of'  similarly high
concenn'ations of prottmiine (- 5 pM). Given the potential dangers' to
patients of any interlerence in Che eficotivei ess of these drugs, it
was necessary Lo  demonstrate lint anti-C5 aptamers (l) do not alter
the activities of either drug and (2) do not  display inhorem effects
on hemost^sis that could complicate pttnient anticoagulation  roennem.
1003741 heparin is a sulfated polysaccharide with it net negative
charge and a ICU1n  molecular mass of approximately 15 IcDa that
e.eens an inhibiloiy effect on a number of  proteases in the
coagulation cascade by promoting interactions with ant thrombin.
Protamine, a highly positively charged polvpeptide, is able to block
heparin activity via a  poorly characterized interaction that is at
least partially electrostatic in nature. The  functional core of ARC
187 (SEQ ID NO: 5), like heparin; is highly anionic. "Thus, it is
conceivable that ARCIS7 could nom-peoifcall), bind to heparin-hinding
sites or prolamine  and interfere with the activities of these
molecules: The following studies investigated the  "Cunt (i.e.,
heparin-like) anticoagulant properties of ARCI87, the cffects of
ARCIS7 on  heparin Function, the effects of ARC187 on
liepariiu-neutralization by prolamine, and the  effects of prolmnine
on the complement inhibiting properties.of ARE 187. 111 W()
2111161n%SSSS PC'nas2uurtun92I5  L.xample 6A In vitro cffecls of ARC[
S 7 oil coaeul.tlion 1003751 he inherent effects at ARCI S7 (SElJ ID
NO: 5) on ~hasme cuagultibilily were  investigated using Su.utr'~ard
clinical restx of rha extrinsic and intrinsic awns of the.
coagulation cascade, the hro(liromhin One (PT) and activated partial
thromboplaslin time  (aPTT), respectively. As shown in Figure 5a.
tiu,alion of ciliated huntau plasma with  concentrafione well in ux ss
df prejecuxl doses (up it) 20 (NII) resuhed in 110 change ill the  PT,
and only to slight elevation in the aPT"f 10113761 To assess the in
v/rio effects o[ARC'1S7 on heparin and proaunine functions,  blood
front 3 individuals was c. erninfo d-5 units/nil, heparin, doses
associated with  heparin levels tsod in CABG surgery The coagulability
of these samples was assessed  using the activated clot lime (ACT), a
wholeblood coagulation test rontinely used to  monitor heparin
activity during surgery: At these concentrations of heparin, in fie
absence  of other additives, the ACT was significantly prolonged from
a baseline value of-.150  



seconds to -500 seconds in the presence of? IJ%mL heparin or --$00
seconds in the presence  of 5 U/inL Heparin. Addition of I0 pM rVRC:1
97 to these samples had little effect on clot  time, dentonstrat:ing
that ARC17 does not interfere with the anticoagulant activity of
heparin. 1003771 The heparin anticoagulant effect seals r.adily
ueuhnlizerl by titraricn with  prot:unine up to 6-S p.Ad (d Mill,
heparin) m! 2 u Q5 Uhnt heparin). AC'f values in the  presence of
heparin and neutralizing concentrations of prolamine were essentially
indistinguishable front baseline. Since the nucleic acid core of ARC'f
57 (12 kDa) is of  lager molecular weight than pratarnine (S kUay out
might expect thatequimolnr  eonce.nrrations of ARC I 87 addled to
prolamine; would he sufficient to cortr~~leielr; reveler the
neutulizing activity of proianrine. However, preincuhation of
prolamine with  approximately equivalent concentrations of ARC 187 had
little effect on the ACT. Blood  samples containing neutralizing
concenh'ations of prolamine displayed similar ACT values  in the
presence or absence of 10 tMA-I ARCIS7, indicating that ARC S7 has
only a slight if  any effect on the procoagulant activity of
prolamine. These results are sunnnarizerl in Figure 55 Exam tie C(i: M
vivo effects of ARCI$7 on cos o~ ulation 1003731 The interactions
between the function of heparin and protantine during  concurrent
administration of and-CS S aplamer ARC 187 (.SEC) ID NO: 5), at
clinical doses of  112 WO 21III(i/IISSSSS PC t/U.S211VL/11115215
heparin and clinical/subchnical/supetclinieal closes of prottmtino
were. investigated ro  determine whether the presence of
suhclinical/superclinicaI plasma concentrations of ARC] S7 would
interfere with the reversal aP heparin anticoagulation by prom mine.
The  results ofthe study are summarized in Figure 56, Briefly, the
basctine ACT values were  unaffected by 10 uM (i.e., 10-fold molar
excess of Pie clinical close) of ARCtS7 at all  heparin closes tested.
Similarly, the extent of anticoagulation by heparin was umal'Pected by
10 uN4 ARC 187. In the absence of ARC] 87, the minimum efficacious
close L11 ]n was - 30% (clinical close=100/,). Funhermore, the
reversal of heparin anricoagularion by  30% prntamine was unaffected
by I0-fold molar excess of the clinieal dose (i.e.. 10 uM) of  ARCIS7.
Thus, the use ofARC]S7 for coniplementinhibition in a clinical setting
(e_g.,  CAJ3G) should be unaffected by concurrent use ol''hepaFin and
protoniine at typical closes.  Example GC: LE.ffect of heparin and
prolamine on ARC: 187 anti-complement function  1003791 The effects
ofheparin and prolamine on the anti-complement activity of  ARC787
(SEQ 1D NO. 5) were examined in citottecl whole blood samples
activated with  zymosan, as described in Example I. Just prior to
zyniosan activation, ARC 187 ma's  titrated into samples of uinnted
blood treated under four conditions: I) no treatment (no  heparin or
prolamine); 2) 4 U/mf_ heparin; 3) 6 pM prolamine; 4) 4 U/mL heparin +
6 pM4  



prolamine. Following activation with zymosan, C'S activation was
qunnnfied by ELISA  nicasu anent of sC5b-9 in plasma (C5b-9 EI-ISA W,
Quidd, San r hay, CA). For each  condition; the results, expressed as
percent inhibition of C5 activation versus ARC I 67  concentration,
were indisninguishablewiihin error (see Figure 57). In all cases
complete  inhibition was achieved with 62 tMd ARC IT Thus, heparin and
prorarnine; separately or  combined at concentrations relevant to
their use in CAd3G surgery, do not appear to affect  the
anti-complenent activity of ARC 187. )00380] The invention having now
been described by way of written description and  example, those
ofskill in the art will recognize that the invention can be practiced
in a  variety of embodinienis and that the description and examples
above ale for purposes of  illustration and not limitation of the
following claims. 11.3 CLAMS  I. A composition comprising a
therapeutically effective amount of a pegylated aptamer or a  salt
thereof, wherein the pegylated aptamer comprises a nucleotide sequence
according to SEQ  ID NO: 4 and a 40 kDa polyethylene glycol moiety. 2.
The composition of claim 1, wherein the polyethylene glycol moiety is
conjugated via a  linker to the 5' end of the nucleotide sequence of
SEQ ID NO:4. 3. The composition of claim 1, wherein the 40 kDA
polyethylene glycol moiety is branched.  4. The composition of claim
1, wherein the pegylated aptamer has the sequence of SEQ ID  NO: 5, 67
or 65. 5. The composition of claim 4, further comprising a
pharmaceutically acceptable carrier or  diluent. 6. A pegylated
aptamer or a salt thereof, comprising a nucleotide sequence according
to  SEQ ID NO:4 and a 40kDa polyethylene glycol moiety for use in
treating a C5 complement  protein, C5a and/or M-9-mediated disorder.
7. A pegylated aptamer or a salt thereof, comprising a nucleotide
sequence according to  SEQ ID NO:4 and a 40kDa polyethylene glycol
moiety for use in treating: myocardial infarction,  stroke, ischemic
injury, reperfusion injury, myocardial injury relating to CABG
surgery,  myocardial injury relating to balloon angioplasty,
myocardial injury relating to restenosis,  complement protein mediated
complications relating to CABG surgery, complement protein  mediated
complications relating to percutaneous coronary intervention,
paroxysornal nocturnal  hemoglobinuria, acute transplant rejection,
hyperacute transplant rejection, infectious disease,  septicemia,
shock, allergy, asthma, rheumatoid arthritis, multiple sclerosis,
psoriasis, myasternia  gravis, systemic lupus erythematosus,
glomerulonephritis, subacute transplant rejection, or  chronic
transplant rejection. 114 S. A pegylated aptamer having the sequence
of SEQ ID NO: 5, 65, or 67, or a salt thereof,  



for use in treating a C5 complement protein, C5a and/or C5b-9-mediated
disorder 9. A pegylated aptamer having the sequence of SEQ ID NO: 5 or
67, or a salt thereof, for  use in treating a C5 complement protein,
C5a and/or C5b-9-mediated disorder. 10. A pegylated aptamer having the
sequence of SEQ ID NO: 5 or 67, or a salt thereof, for  use in
treating: myocardial infarction, stroke, ischemic injury, reperfusion
injury, myocardial  injury relating to CABG surgery, myocardial injury
relating to balloon angioplasty, myocardial  injury relating to
restenosis, complement protein mediated complications relating to CABG
surgery, complement protein mediated complications relating to
percutaneous coronary  intervention, paroxysomal nocturnal
hemoglobinuria, acute transplant rejection, hyperacute  transplant
rejection, infectious disease, septicemia, shock, allergy, asthma,
rheumatoid arthritis,  multiple sclerosis, psoriasis, myasternia
gravis, systemic lupus erythematosus,  glomerulonephritis, subacute
transplant rejection, or chronic transplant rejection. 11. A
composition comprising a therapeutically effective amount of a
pegylated aptamer  having the structure set forth below, or a salt
thereof: 0 H O-C-N^^^^^5' Aptamer 3'  20 kDa mPEG-0~ 20 kDa mPEG-0
where, "' indicates a linker  Aptamer =
fCmGFCfCGFCmGmGtUICfUfQmAmGmGfCGfCfUmGmAmGfUFCiUmGmAmGiUEU(U
AICICfUmGfCmG-3T (SEQ ID NO:4), wherein fC and fU = 2'-fluoro
nucleotides, and mG and mA = 2'-OMe nucleotides and  all other
nucleotides are 2'-O1-1 and 3T indicates an inverted deoxy thymidine.
12. The composition ofclaim 11, wherein the linker is an alkyl linker.
115 13. The composition of claim 12, wherein the alkyl linker
comprises 2 to 18 consecutive CH2  groups. 14. The composition of
claim 11, wherein the pegylated aptamer has the structure set forth
below: 0 ~~~i0 PO 20 kDa mPEG-O~0-0 H -dP\0-5' Aptamer 3'  20 kDa
mPEG-0 where Aptamer = fCniGICFCG fCrGmG
fUfCfUfCmArGmGFCGfCftmGmArGfUFCfUmGmAmGfUfU fU  AfCfCfUmGfCmG-3T (SEQ
ID NO 4), wherein fC and fU = 2'-fluoro nucleotides, and mG and mA =
2'-OMe nucleotides and  



all other nucleotides are 2'-OH and 3T indicates an inverted deoxy
thymidine. 15. The composition of claim 14, further comprising a
pharmaceutically acceptable carrier  or diluent. 16. A pegylated
aptamer having the structure set forth below:  0.0. 0 20 kDa
mP_G-O~0_0 H -Op~0-5' Aptamer 3'  20 kDa mPEG-O where Aptamer =
fCniGfCFCGI'CmGmGfUI'CfUfCmAmGmGFCG ICNmGmAmGIUFCfUmGmAmGfUfUIU
AFCfCFUmGFCmG-3T (SEQ ID NO 4), wherein FC and fU = 2'-fluoro
nucleotides, and mG and mA = 2'-OMe nucleotides and  all other
nucleotides are 2'-OH and 3T indicates an inverted deoxy thymidine for
use in treating a C5 complement protein, C5a and/or C5b-9-mediated
disorder.  17. A pegylated aptamer having the structure set forth
below: O O  -N P~  20 kDa mPEG-050-0 H -d 0-5' Aptamer 3'  20 kDa
mF'=G-0 where Aptamer = H'
fCmGN",fCGfCmGmGIUfCtUfCmAmGmGfCGfCfUmGmAmGIUfCfUmGmAmGtUfUfU
AFCFCtUmGfCmG-3T (SEQ ID NO 4), wherein fC and tU = 2'-Iluoro
nucleotides, and mG and mA = 2'-OMe nucleotides and  all other
nucleotides are 2'-OH and 3T indicates an inverted deoxy thymidine for
use in treating: myocardial infarction, stroke, ischemic injury,
reperfusion injury, myocardial  injury relating to CABG surgery,
myocardial injury relating to balloon angioplasty, myocardial  injury
relating to restenosis, complement protein mediated complications
relating to CABG  surgery, complement protein mediated complications
relating to percutaneous coronary  intervention, paroxysomal nocturnal
hemoglobinuria, acute transplant rejection, hyperacute  transplant
rejection, infectious disease, septicemia, shock, allergy, asthma,
rheumatoid arthritis,  multiple sclerosis, psoriasis, myasternia
gravis, systemic lupus erythemalosus,  glomerulonephritis, subacute
transplant rejection, or chronic transplant rejection. 18. Use of the
composition of claim 1 in the manufacture of a medicament for treating
a C5  complement protein, C5a and/or C5b-9-mediated disorder. 19. Use
of the composition of claim I in the manufacture of a medicament for
treating:  myocardial infarction, stroke, ischemic injury, reperfusion
injury, myocardial injury relating to  CABG surgery, myocardial injury
relating to balloon angioplasty, myocardial injury relating to  



restenosis, complement protein mediated complications relating to CABG
surgery, complement  protein mediated complications relating to
percutaneous coronary intervention, paroxysomal  nocturnal
hemoglobinuria, acute transplant rejection, hyperacute transplant
rejection, infectious  disease, septicemia, shock, allergy, asthma,
rheumatoid arthritis, multiple sclerosis, psoriasis,  myasternia
gravis, systemic lupus erythematosus, glomerulonephritis, subacute
transplant  rejection, or chronic transplant rejection. 20. Use of the
composition of claim 4 in the manufacture of a medicament for treating
a C5  complement protein, C5a and/or C5b-9-mediated disorder. 21. Use
of the composition of claim 4 in the manufacture of a medicament for
treating:  myocardial infarction, stroke, ischemic injury, reperfusion
injury, myocardial injury relating to  CABG surgery, myocardial injury
relating to balloon angioplasty, myocardial injury relating to  I I7
restenosis, complement protein mediated complications relating to CABG
surgery, complement  protein mediated complications relating to
percutaneous coronary intervention, paroxysomal  nocturnal
hemoglobinuria, acute transplant rejection, hyperacute transplant
rejection, infectious  disease, septicemia, shock, allergy, asthma,
rheumatoid arthritis, multiple sclerosis, psoriasis,  myasternia
gravis, systemic lupus erythematosus, glomerulonephritis, subacute
transplant  rejection, or chronic transplant rejection. 22. Use of a
therapeutically effective amount of a pegylaled aptamer having the
sequence of  SEQ ID NO: 5 or 67, or a salt thereof, in the manufacture
of a medicament for treating a C5  complement protein, C5a and/or
C5b-9-mediated disorder. 23. Use of a therapeutically effective amount
of a pegylated aptamer having the sequence of  SEQ ID NO: 5 or 67, or
a salt thereof, in the manufacture of a medicament for treating:
myocardial infarction, stroke, ischemic injury, reperfusion injury,
myocardial injury relating to  CABG sur;ery, myocardial injury
relating to balIoon`angioplast y, myocardial injury relating to
restenosis, complement protein mediated complications relating to CABG
surgery, complement  protein mediated complications relating to
percutaneous coronary intervention, paroxysomal  nocturnal
hemoglobinuria, acute transplant rejection, hyperacute transplant
rejection, infectious  disease, septicemia, shock, allergy, asthma,
rheumatoid arthritis, multiple sclerosis, psoriasis,  myasternia
gravis, systemic lupus erythematosus, glomerulonephritis, subacute
transplant  rejection, or chronic transplant rejection. 24. Use of the
composition of claim 14 in the manufacture of a medicament for
treating a C5  complement protein, C5a and/or C5b-9-mediated disorder.
25. Us: of the composition of claim 14 in the manufacture of a
medicament for treating:  myocardial infarction, stroke, ischemic
injury, reperfusion injury, myocardial injury relating to  CABG
surgery, myocardial injury relating to balloon angioplasty, myocardial
injury relating to  restenosis, complement protein mediated
complications relating to CABG surgery, complement  protein mediated
complications relating to percutaneous coronary intervention,
paroxysomal  



nocturnal hemoglobinuria, acute transplant rejection, hyperacute
transplant rejection, infectious  119 disease, septicemia, shock,
allergy, asthma, rheumatoid arthritis, multiple sclerosis, psoriasis,
myasternia gravis, systemic lupus erythematosus, glomerulonephritis,
subacute transplant  rejection, or chronic transplant rejection. 119
WO 2006/088888 PCT/US2006/005215  SEQUENCE LISTING <110> Archemix
Corp., at al. <120> Aptamer Therapeutics Useful in the Treatment of
Complement  Related Disorders <130> 23239-576 CIP-061  <150>
11/058,134  <151> 2005-02-14  <160> 102 <170> Patentln version 3.3
<210> 1 <211> 38  <212> DNA <213> artificial sequence  <220> <223>
synthetic aptamer  <220> <221> misc_feature <223> cytosine at
positions 3, 4, 6 and 37 are 2'-fluoro  <220> <221> miss feature <223>
uridine at positions 9, 30 and 31 are 2'-fluoro  <220> <221> misc
feature  <222> (1) . . (1) <223> n at position 1 is 21-fluoro cytidine
or 21-0-methyl cytidine  <220> <221> misc_feature  <222> (2) .(2)
<223> n at position 2 is 21-OH guanosine or 21-0-methyl guanosine
<22D> <221> mist feature  



<222> (7). (7) <223> n at position 7 is 21-OH guanosine or 2'-O-methyl
guanosine  <220> <221> misc_eature  <222> (8). (8) <223> n at position
8 is 21-OH guanosine or 2'-O-methyl guanosine  <220> <221> mist
feature  <222> (10) .(10) <223> n at position 10 is 21-fluoro cytosine
or deoxy cytidine  <220> <221> misc feature  <222> (11)_.(11) 1 WO
2006/088888 PCT/US2006/005215  <223> n at position 11 is 2'-fluoro
uridine or deoxy thymidine <220>  <221> misc_feature  <222> (12) .(12)
<223> n at position 12 is is 2'-fluoro cytosine or deoxy cytidine
<220> <221> misc feature  <222> (13) .(13) <223> n at position 13 is
21-OH adenosine or 2'-O-methyl adenosine  <220> <221> miss feature
<222> (14) .(14) <223> n at position 14 is 2'-OH guanosine or
21-0-methyl guanosine  <220> <221> miss feature  <222> (15) .(15)
<223> n at position 15 is 2'-OH guanosine or 21-0-methyl guanosine
<220> <221> misc_feature  <222> (16) .(16) <223> n at position 16 is
21-fluoro cytosine or deoxy cytidine  <220> <221> misc_feature  



<222> (18) .(18) <223> n at position 1B is 2'-fluoro cytosine or
2'-O-methyl cytosine  <22D> <221> miss feature  <222> (19) .(19) <223>
n at position 19 is 21-fluoro uridine or 21-0-methyl uridine  <220>
<221> misc_feature  <222> (20)..(20) <223> n at position 20 is 2'-OH
guanosine or 21-0-methyl guanosine  <220> <221> miss feature  <222>
(21)..(21) <223> n at position 21 is 21-OH adenosine or 21-0-methyl
adenosine  <220> <221> misc_feature  <222> (22) .(22) <223> n at
position 22 is 21-OH guanosine or 21-0-methyl guanosine  <220> <221>
misc_feature  <222> (23) .(23) <223> n at position 23 is 21-fluoro
uridine or deoxy thymidine  <220> <221> misc_feature  <222> (24) .(24)
<223> n at position 24 is 2'-fluoro cytosine or deoxy cyytidine 2 WO
2006/088888 PCT/US2006/005215  <220> <221> miss feature  <222> (25) _.
(25) <223> n at position 25 is 2'-fluoro uridine or deoxy thymidine
<220> <221> misc_feature  <222> (26) .(26) <223> n at position 26 is
2'-OH guanosine or 2'-O-methyl guanosine  <220> <221> misc_feature  



<222> (27) .(27) <223> n at position 27 is 2'-OH adenosine or
21-0-methyl adenosine  <220> <221> misc feature  <222> (28) .(28)
<223> n at position 28 is 2'-OH guanosine or 2'-0-methyl guanosine
<220> <221> misc_feature  <222> (29) .(29) <223> n at position 29 is
21-fluoro uridine or deoxy thymidine  <220> <221> misc_feature  <222>
(32) .(32) <223> n at position 32 is 2'-OH adenosine or 21-0-methyl
adenosine  <220> <221> misc feature  <222> (33) .(33) <223> n at
position 33 is 21-fluoro cytosine or deoxy cytidine  <220> <221> miss
feature  <222> (34) .(34) <223> n at position 34 is 2'-fluoro cytosine
or deoxy cytidine  <220> <221> misc_feature  <222> (35)..(35) <223> n
at position 35 is 2'-fluoro uridine or deoxy thymidine  <220> <221>
misc_feature  <222> (36) .(36) <223> n at position 36 is 21-OH
guanosine or 2'-O-methyl guanosine  <220> <221> misc feature  <222>
(38)_.(38) <223> n at position 38 is 21-OH guanosine or 21-0-methyl
guancsine  <400> 1 nnccgcnnun nnnnnngnnn nnnnnnnnnu unnnnncn 38  <210>
2 3 



WO 2006/088888 PCT/US2006/005215  <211> 38 <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc feature
<222> W. (38) <223> all pyrimidines are 2'-fluoro; except at positions
10, 12, 16  and 24, wherein cytidine is deoxy, and at positions 11, 23
and  25, which are deoxy thymidine <220>  <221> misc feature  <222>
(1). (38) <223> all purines are 2'-O-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-OH <400> 2 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 3
<211> 42  <212> RNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> <221> misc feature  <222> (1). (42) <223> all
pyrimidines are 21-fluoro  <400> 3 gacgaugcgg ucucaugcgu cgagugugag
uuuaccuucg no 42  <210> 4 <211> 39  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  



<220> <221> misc_feature  <222> (1). (38) <223> all pyrimidines are
21-fluoro  <220> <221> misc feature  <222> (1)._(38) 4 WO 2006/088888
PCT/US2006/005215  <223> all purines are 2'-O-methyl; except at
positions 5 and 17, wherein guanosine is 2'-OH, and at position 32,
wherein adenosine  is 2'-OH <220>  <221> misc_feature  <222> (39)
.(39) <223> thymidine at position 39 is a 3' inverted deoxy thymidine
linked) <400> 4 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 5
<211> 39  <212> DNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> <221> misc feature  <222> W. (1) <223> cytosine at
position 1 is a modified by a 40 kfa branched  (1,3-his(mPEG-[20
kDa])-propyl-2-(41-butamide)) PEG attached to  the nucleotide via an
amine linker <220>  <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro  <220> <221> misc_feature  <222> (1). (38) 



<223> all purines are 2'-0-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and at position 32, wherein adenosine  is
2'-OH <220>  <221> misc_feature  <222> (39) .(39) <223> thymidine at
position 39 is a 3' inverted deoxy thymidine  (31-3' linked) <400> 5
cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 6 <211> 44  <212>
RNA <213> artificial sequence  <220> <223> synthetic aptamer 5 WO
2006/088888 PCT/US2006/005215  <220> <221> misc feature  <222> (1).
(44) <223> all pyrimidines are 21-fluoro  <400> 6 aggacgaugc
ggucucaugc gucgagugug aguuuaccuu cguc 44  <210> 7 <211> 40  <212> RNA
<213> artificial sequence  <220> <223> synthetic aptamer  <220> <221>
misc_feature  <222> (1) (40) <223> all pyrimidines are 2'-fluoro
<220> <221> misc_feature  <222> (1). (40) <223> all purines are
2'-O-methyl; except at positions 2, 7 and 19,  



wherein guanosine is 2'-OH, and positions 1 and 34, wherein  adenosine
is 21-OH <400> 7 agcgccgcgg ucucaggcgc ugagucugag uuuaccugcg 40  <210>
6 <211> 40  <212> RNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> <221> misc_feature  <222> (1)..(40) <223> all
pyrimidines are 2'-fluoro  <400> 6 ggcgccgcgg ucucaggcgc ugagucugag
uuuaccugcg 40  <210> 9 <211> 39  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer 6 WO 2006/088888 PCT/US2006/005215
<220> <221> misc feature  <222> (1). (38) <223> all purines are
2'-O-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221> miss
feature  <222> (1). (38) <223> all pyrimidines are 21-fluoro; except
at positions 10, 12, 16,  24, 33 and 34, wherein cytidine is deoxy,
and at positions 11,  23, and 25, which are deoxy thymidine <220>
<221> Miss feature  



<222> (39) .(39) <223> thymidine at position 39 is a 3' inverted
deoxy thymidine  (3'-3' linked) <400> 9 cgccgcgguc tcaggcgcug
agtctgaguu uaccugcgt 39  <210> 10 <211> 39  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc
feature  <222> (1). (38) <223> all purines are 2'-o-methyl, except at
positions 5 and 17,  wherein guanosine is 21-OH, and position 32,
wherein adenosine is  2'-OH <220>  <221> miss feature  <222> (1).
(38) <223> all pyrimidines are 2'-fluoro, except at positions 10, 12,
16,  24, 33 and 34, wherein cytidine is deoxy; at positions 1, 3, and
37, wherein cytosine is 21-0-methyl; and at postions 11, 23, and  25,
which are deoxy thymidine <220>  <221> miss feature  <222> (39) _.
(39) <223> thymidine at position 39 is a 3' inverted deoxy thymidine
(31-3' linked) <400> 10 cgccgcgguc tcaggcgcug agtctgaguu uaccugcgt 39
<210> 11 <211> 38  <212> DNA 7 WO 2006/088888 PCT/US2006/005215
<213> artificial sequence <220>  



<223> synthetic aptamer  <220> <221> miss feature  <222> (1)..(38)
<223> all purines are 21-0-methyl, except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-OH <220>  <221> misc feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 1, 3, 10, 12,  16, 24
and 37, wherein cytidine is deoxy; and at positions 11, 23  and 25,
which are deoxy thymidine <400> 11 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38  <210> 12 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> miss feature  <222> (1).
(38) <223> all purines are 21-0-methyl; except at positions 5 and 17,
wherein guanosine is 21-OH, and position 32, wherein adenosine is
2'-OH <220>  <221> misc feature  <222> (1)..(38) <223> all pyrmidines
are 21-fluoro; except at positions 1, 10, 12, 16  and 24, wherein
cytidine is deoxy, and at positions 11, 23 and  25, which are deoxy
thymidine <400> 12 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38
<210> 13 <211> 38  <212> DNA 



<213> artificial sequence  <220> <223> synthetic aptamer  <220> S WO
2006/088888 PCT/US2006/005215  c221> misc_feature <222> W. (38) <223>
all purines are 21-0-methyl; except at positions 5 and 17,  wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature  <222> (1). (38) <223> all pyrimidines are
21-fluoro; except at positions 3, 10, 12,  16 and 24, wherein
cytidine is deoxy; and positions 11, 23, and  25, which are deoxy
thymidine <400> 13 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38
<210> 14 <211> 38  <212> DNA <213> artificial sequence  <220> <223>
synthetic aptamer  <220> <221> misc_feature  <222> (1) (38) <223> all
purines are 21-0-methyl; except at positions 5 and 17,  wherein
guanosine is 21-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature  <222> (1). (38) <223> all pyrimidines are
2'-fluoro; except at positions 10, 12, 16,  24 and 37, wherein
cytidine is deoxy; and at positions 11, 23,  and 25, which are deoxy
thymidine <400> 14 



cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 15 <211> 38
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1)..(38) <223> all purines are
21-0-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and position 32, wherein adenosine is  2'-OH <220> 9 WO
2006/088888 PCT/US2006/005215  <221> misc_feature <222> (1). (38)
<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16,
and 24, wherein cytidine is deoxy; at position 3, wherein  cytosine
is 2'-O-methyl; and at positions 11, 23, and 23, which  are deoxy
thymidine <400> 15 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38
<210> 16 <211> 38  <212> DNA <213> artificial sequence  <220> <223>
synthetic aptamer  <220> <221> misc feature  <222> (1). (38) <223>
all purines are 2'-O-methyl; except at positions 5 and 17,  wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature  



<222> (1) (38) <223> all pyrimidines are 21-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; at position
37, wherein  cytosine is 2'-O-methyl; and at positions 11, 23 and 25,
which  are deoxy thymidine <400> 16 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38  <210> 17 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(38) <223> all purines are 21-0-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-OH <220>  <221> misc_feature  <222> (1)-(38) <223> all pyrimidines
are 2'-fluoro; except at positions 10, 12, 16  and 24, wherein
cytidine is deoxy; at position If wherein  cytosine is 21-O-methyl;
and at positions 11, 23 and 25, which 10 WO 2006/088888
PCT/US2006/005215  are deoxy thymidine <400> 17 cgccgcgguc tcaggcgcug
agtctgaguu uaccugcg 38  <210> 18 <211> 38  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc feature  



<222> (1). (38) <223> all purines are 21-O-methyl; except at
positions 5 and 17,  wherein guanosine is 2'-OH, and position 32,
wherein adenosine is  2'-OH <220>  <221> misc feature  <222> (1).
(38) <223> all pyrimidines are 21-fluoro; except at positions 10, 12,
16 and  24, wherein cytidine is deoxy; at positions 1, 3 and 37,
wherein  cytosine is 2r-0-methyl; and at positions 11, 23 and 25,
which  are deoxy thymidine <400> 18 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38  <210> 19 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(38) <223> all purities are 2'-0-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH, and position 32, wherein adenosine
is  2'-OH <220>  <221> misc feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 4, 10, 12, 16  and 24,
wherein cytidine is deoxy; and at positions 11, 23, and  25, which
are deoxy thymidine <400> 19 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38  11 WO 2006/088888 PCT/US2006/005215  <210> 20 <211> 38
<212> DNA 



<213> artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc
feature  <222> (1). (38) <223> all purines are 2'-O-methyl; except at
positions 5 and 17,  wherein guanosine is 2'-OH, and position 32, wherein
adenosine is  2'-OH <220>  <221> mist feature  <222> (1). (38) c223> all
pyrimidines are 2'-fluoro; except at positions 6, 10, 12, 16  and 24, wherein
cytidine is deoxy; and at positions 11, 23 and  25, which are deoxy thymidine
<400> 20 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 21 <211> 38
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (38) <223> all purines are 21-O-methyl; except
at positions 5 and 17,  wherein guanosine is 21-OH, and position 32, wherein
adenosine is  2'-OH <220>  <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 4, 6, 10, 12,  16 and 24,
wherein cytidine is deoxy; and at positions 11, 23  and 25, which are deoxy
thymidine <400> 21 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 22 



<211> 38  <212> DNA c213> artificial sequence  <220> <223> synthetic aptamer
12 WO 2006/088888 PCT/US2006/005215  <220> <221> misc feature  <222> (1). (38)
<223> all purines are 21-O-methyl; except at positions 5 and 17,  wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
misc_feature  <222> (1). (38) <223> all pyrimidines are 21-fluoro; except at
positions 10, 12, 16,  18 and 24, wherein cytidine is deoxy; and at positions
11, 23 and  25, which are deoxy thymidine <400> 22 cgccgcgguc tcaggcgcug
agtctgaguu uaccugcg 38  <210> 23 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1)..(38) <223>
all purines are 2'-O-methyl; except at positions 5 and 17,  wherein guanosine
is 2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
misc_feature  <222> (1) . (38) <223> all all pyrimidines are 2'-fluoro; except
at positions 10, 12,  16 and 24, wherein cytidine is deoxy; and at positions
11, 19, 23  



and 25, which are deoxy thymidine <400> 23 cgccgcgguc tcaggcgctg agtctgaguu
uaccugcg 38  <210> 24 <211> 38  <212> DNA <213> artificial sequence  <220>
<223> synthetic aptamer  <220> <221> misc_feature  <222> (1). (38) <223> all
purines are 2'-0-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and position 32, wherein adenosine is 13 WO 2006/088888
PCT/US2006/005215  2'-OH <220>  <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 10, 12, 16, 18  and 24, wherein
cytidine is deoxy; and at positions 11, 19, 23  and 25, which are deoxy
thymidine <400> 24 cgccgcgguc tcaggcgctg agtctgaguu uaccugcg 38  <210> 25
<211> 38  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (38) <223> all purines are 2'-O-methyl;
except at positions 5 and 17,  wherein guanosine is 21-OH, and position 32,
wherein adenosine is  2'-OH <220>  



<221> misc_feature  <222> (1). (38) <223> all pyrimidines are 2'-fluoro;
except at positions 10, 12, 16  and 24, wherein cytidine is deoxy; and at
positions 11, 23, 25  and 29, which are deoxy thymidine <400> 25 cgccgcgguc
tcaggcgcug agtctgagtu uaccugcg 38  <210> 26 <211> 38  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature
<222> (1). (38) <223> all purines are 2'-O-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH
<223>  <221> misc feature  <222> (1)._(38) <223> all pyrimidines are
2'-fluoro; except at positions 10, 12, 16  and 24, wherein cytidine is deoxy;
and at positions 11, 23, 25  14 WO 2006/088888 PCT/US2006/005215  and 30,
which are deoxy thymidine <400> 26 cgccgcgguc tcaggcgcug agtctgagut uaccugcg
38  <210> 27 <211> 38  <212> DNA <213> artificial sqeuence  <220> <223>
synthetic aptamer  <220> <221> misc feature  <222> (1). (38) 



<223> all purines are 21-0-methyl; except at positions 5 and 17,  wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
miss feature  <222> (1). (38) <223> all pyrimidines are 2'-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; and at positions 11,
23, 25  and 31, which are deoxy thymidine <400> 27 cgccgcgguc tcaggcgcug
agtctgaguu taccugcg 38  <210> 28 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> Miss feature  <222> (1)..(3B) <223>
all purines are 21-0-methyl; except at positions 5 and 17,  wherein guanosine
is 21-OH, and position 32, wherein adenosine is  2'-OH <220>  <221> misc
feature  <222> (1)..(38) <223> all pyrimidines are 2'-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; and at positions 11,
23, 25,  29, 30 and 31, which are deoxy thymidine <400> 28 cgccgcgguc
tcaggcgcug agtctgagtt taccugcg 38  <210> 29 15 WO 2006/088888
PCT/US2006/005215  <211> 38 <212> DNA <213> artificial sequence  <220> 



<223> synthetic aptamer  <220> <221> misc_feature  <222> (1). (38) <223> all
purines are 2'-O-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221> misc feature
<222> (1). (38) <223> all pyrimidines are 2'-flouro; except at positions 10,
12, 16  and 24, wherein cytidine is deoxy; and at positions 11, 23, 25  and
35, which are deoxy thymidine <400> 29 cgccgcgguc tcaggcgcug agtctgaguu
uacctgcg 38  <210> 30 <211> 38  <212> DNA <213> artificial sequence  <220>
<223> synthetic aptamer  <220> <221> misc feature  <222> (1) .. (38) <223> all
purines are 2'-0-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221> misc_feature
<222> (1)..(38) <223> all pyrimidines are 2'-fluoro; except at positions 10,
12, 16,  24, 33 and 34, wherein cytidine is deoxy; at position 9, wherein
uridine is 21-0-methyl; and at positions 11, 23 and 25, which are  deoxy
thymidine <400> 30 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 31
<211> 38  



<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer 16 WO
2006/088888 PCT/US2006/005215  <220> <221> misc feature  <222> (1). _ (38)
<223> all purines are 2'-O-methyl; except at positions 5 and 17,  wherein
guanosine is 21-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
misc feature  <222> (1). (38) <223> all pyrimidines are 2'-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; at position 4,
wherein  cytosine is 2'-O-methyl; and at positions 11, 23, and 25, which  are
deoxy thymidine <400> 31 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210>
32 <211> 38  <212> DNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> <221> misc_feature  <222> (1). (38) <223> all purines are
2'-O-methyl; except at positions 5 and 17,  wherein guanosine is 21-OH, and
position 32, wherein adenosine is  2'-OH <220>  <221> misc_feature  <222> (1).
(38) <223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16  and
24, wherein cytidine is deoxy; at position 6, wherein  



cytosine is 21-0-methyl; and at positions 11, 23, and 25, which  are deoxy
thymidine <400> 32 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 33
<211> 38  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (38) 17 WO 2006/088888 PCT/US2006/005215
<223> all purines are 2'-O-methyl; except at positions 5 and 17, wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
misc feature  <222> (1). (38) <223> all pyrimidines are 2'-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; at position 4 and 6,
wherein  cytosine is 2'-0-methyl; and at positions 11, 23, and 25, which  are
deoxy thymidine <400> 33 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210>
34 <211> 38  <212> DNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> <221> misc_feature  <222> (1) . (38) <223> all purines are
2'-O-methyl; except at positions 5 and 17,  wherein guanosine is 2'-OH, and
position 32, wherein adenosine is  



2'-OH <220>  <221> misc_feature  <222> (1). (38) <223> all pyrimidines are
2'-fluoro; except at positions 10, 12, 16  and 24, wherein cytidine is deoxy,
and at position 18, wherein  cytosine is 21-0-methyl <400> 34 cgccgcgguc
ucaggcgcug agucugaguu uaccugcg 38  <210> 35 <211> 38  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature
c222> (1). (38) <223> all purines are 21-0-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature is WO 2006/088888 PCT/US2006/005215  <222> (1) (38)
<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16  and 24,
wherein cytidine is deoxy; and at position 19, wherein  uridine is 21-0-methyl
<400> 35 cgccgcgguc ucaggcgcug agucugaguu uaccugcg 38  <210> 36 <211> 38
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220> 



<221> misc feature  <222> W. (38) <223> all purines are 21-0-methyl; except at
positions 5 and 17,  wherein guanosine is 21-OH, and position 32, wherein
adenosine is  2'-OH <220>  <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 10, 12, 16  and 24, wherein
cytidine is deoxy; at position 1B, wherein  cytosine is 21-0-methyl; and at
position 19, wherein uridine is  2'-0-methyl <400> 36 cgccgcgguc ucaggcgcug
agucugaguu uaccugcg 38  <210> 37 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc feature  <222> (1). _ (38)
<223> all purines are 2'-0-methyl; except at positions 5 and 17,  wherein
guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH <220>  <221>
misc_feature  <222> (1) . (38) <223> all pyrimidines are 2'-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; at position 29,
wherein  uridine is 2'-O-methyl; and at positions 11, 23 and 25, which  are
deoxy thymidine 19 WO 2006/088888 PCT/US2006/005215  <400> 37 cgccgcgguc
tcaggcgcug agtctgaguu uaccugcg 38  <210> 38 



<211> 38  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (38) <223> all purines are 2'-O-methyl;
except at positions 5 and 17,  wherein guanosine is 21-OH, and position 32,
wherein adenosine is  2'-OH <220>  <221> misc_feature  <222> (1) (38) <223>
all pyrimidines are 2'-fluoro; except at positions 10, 12, 16  and 24, wherein
cytidine is deoxy; at position 30, wherein  uridine is 2'-C-methyl; and at
positions 11, 23 and 25, which  are deoxy thymidine <400> 38 cgccgcgguc
tcaggcgcug agtctgaguu uaccugcg 38  <210> 39 <211> 38  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc feature
<222> (1)._(38) <223> all purines are 21-O-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature  <222> (1)..(3B) <223> all pyrimidines are
21-fluoro; except at positions 10, 12, 16  and 24, wherein cytidine is deoxy;
at position 31, wherein  uridine is 2'-O-methyl; and at positions 11, 23 and
25, which  



are deoxy thymidine <400> 39 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38
<210> 40 20 WO 2006/088888 PCT/US2006/005215  <211> 38 <212> DNA <213>
artificial sequence  c220> <223> synthetic aptamer  <220> <221> misc_feature
<222> (1). (38) <223> all purines are 2'-O-methyl; except at positions 5 and
17,  wherein guanosine is 21-OH, and position 32, wherein adenosine is  2'-OH
<220>  <221> misc_feature  <222> (1). (38) <223> all pyrimidines are
2'-fluoro; except at positions 10, 12, 16  and 24, wherein cytidine is deoxy;
at positions 29, 30 and 31,  wherein uridine is 2'-O-methyl; and at positions
11, 23 and 25,  which are deoxy thymidine <400> 40 cgccgcgguc tcaggcgcug
agtctgaguu uaccugcg 38  <210> 41 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc feature  <222> (1)._(38) <223>
all purines are 21-0-methyl; except at positions 5 and 17,  wherein guanosine
is 21-OH, and position 32, wherein adenosine is  2'-OH 



<220>  <221> misc_feature  <222> (1)..(38) <223> all pyrimidines are
2'-fluoro; except at positions 10, 12, 16  and 24, wherein cytidine is deoxy;
at position 35, wherein  uridine is 21-0-methyl; and at positions 11, 23 and
25, which  are deoxy thymidine c400> 41 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38  c210> 42 <211> 38  c212> DNA <213> artificial sequence  <220> 21
WO 2006/088888 PCT/US2006/005215  <223> synthetic aptamer <220>  <221> misc
feature  <222> (1). (38) <223> all purines are 2'-O-methyl; except at position
5, wherein  guanosine is deoxy; at position 17, wherein guanosine is 2'-OH;
and position 32, wherein adenosine is 2'-OH <220>  <221> misc feature  <222>
(1) (38) <223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23 and  25, which are
deoxy thymidine <400> 42 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210>
43 <211> 38  <212> DNA <213> artificial sequence  <22D> <223> synthetic
aptamer  <220> 



<221> misc feature  <222> (1) _ (38) <223> all purines are 2'-O-methyl; except
at position 5, wherein  guanosine is 2'-OH; at position 17, wherein guanosine
is deoxy;  and position 32, wherein adenosine is 2'-OH <220>  <221>
misc_feature  <222> (1). (38) <223> all pyrimidines are 21-fluoro; except at
positions 10, 12, 16  and 24, wherein cytidine is deoxy; and at positions 11,
23 and  25, which are deoxy thymidine <400> 43 cgccgcgguc tcaggcgcug
agtctgaguu uaccugcg 38  <210> 44 <211> 38  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1). (38) <223>
all purines are 21-0-methyl; except at positions 5 and 17, 22 WO 2006/088888
PCT/US2006/005215  wherein guanosine is 2'-OH; and position 32, wherein
adenosine  is deoxy <220>  <221> mist feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro; except at positions 10, 12, 16  and 24, wherein
cytidine is deoxy; and at positions 11, 23 and  25, which are deoxy thymidine
<400> 44 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38  <210> 45 <211> 40
<212> DNA 



<213> artificial sequence  <220> <223> synthetic aptamer  <220> <221>
misc_feature  <222> (1). (40) <223> all purines are 2'-O-methyl; except at
positions 6 and 18,  wherein guanosine is 2'-OH; and position 33, wherein
adenosine  is 2'-OH <220>  <221> misc feature  <222> (1) ._(40) <223> all
pyrimidines are 2'-fluoro; except at positions 11, 13, 17  and 25, wherein
cytidine is deoxy; at position 40, wherein  cytosine is 21-0-methyl; and at
positions 12, 24 and 26, which  are deoxy thymidine <400> 45 gcgucgcggu
ctcaggcgcu gagtctgagu uuaccuacgc 40  <210> 46 <211> 38  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature
<222> (1). (38) <223> all purines are 21-0-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH; and position 32, wherein adenosine  is deoxy
<220>  <221> misc_feature  <222> (1). (38) 23 WO 2006/088888 PCT/US2006/005215
<223> all pyrimidines are 21-fluoro; except at positions 10, 12, 16 and 24,
wherein cytidine is deoxy; at positions 36, 37 and 38  wherein cytosine is
2'-O-methyl; and at positions 11, 23 and 25,  



which are deoxy thymidine <400> 46 gggcgcgguc tcaggcgcug agtctgaguu uaccuccc
38  <210> 47 <211> 40  <212> DNA <213> artificial sequence  <220> <223>
synthetic aptamer  <220> <221> miss feature  <222> (1) (40) <223> all purines
are 21-0-methyl; except at positions 6 and 18,  wherein guanosine is 2'-OH;
and position 33, wherein adenosine  is 2'-OH <220>  <221, misc feature  <222>
(1)._(40) <223> all pyrimidines are 2'-fluoro; except at positions 11, 13, 17
and 25, wherein cytidine is deoxy; at position 40, wherein  cytosine is
2'-O-methyl; and at positions 12, 24 and 26, which  are deoxy thymidine <400>
47 gcgccgcggu ctcaggcgcu gagtctgagu uuaccugcgc 40  <210> 48 <211> 45  <212>
DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220> <221>
misc_feature  <222> (1). (44) <223> all purines are 21-0-methyl; except at
positions 8 and 20,  wherein guanosine is 21-OH; and position 35 wherein
adenosine is  21-OH <220>  <221> misc feature  



<222> (1)._(44) <223> all pyrimidines are 2'-fluoro  <220> <221> misc feature
<222> (45)_.(45) 24 WO 2006/088888 PCT/US2006/005215  <223> thymidine at
position 45 is a 3' inverted deoxy thymidine (3'-3'  linked) <400> 48
ggacgccgcg gucucaggcg cugagucuga guuuaccugc gucut 45  <210> 49 <211> 42  <212>
DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220> <221>
misc_feature  <222> (1)..(42) <223> all purines are 21-0-methyl; except at
positions 7 and 19,  wherein guanosine is 21-OH; and at position 34, wherein
adenosine  is 2'-OH <220>  <221> misc_feature  <222> (1). (42) <223> all
cytosines are 2'-fluoro; except at positions 12, 14, 18, 26,  35 and 36, which
are deoxy cytidine; and at positions 20, 41 and  42, wherein cytosine is
2'-O-methyl <220>  <221> misc feature  <222> (1)._(42) <223> all uridines are
2'-fluoro; except at position 21, wherein  uridine is 21-0-methyl; and at
positions 13, 25, 27, 31 and 37,  which are deoxy thymidine <400> 49
ggcgccgcgg uctcaggcgc ugagtctgag tuuacctgcg cc 42  <210> 50 



c211> 42  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc feature  <222> (1)._(42) <223> all purines are 2'-0-methyl;
except at positions 7 and 19,  wherein guanosine is 2'-OH; and at position 34,
wherein adenosine  is 2'-OH <220>  <221> misc_eature  <222> (1)..(42) <223>
all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26, 25 WO
2006/088888 PCT/US2006/005215  35, 36 and 39, which are deoxy cytidine; and at
positions 3, 20,  41 and 42, wherein cytosine is 2'-O-methyl <220>  <221> misc
feature  <222> (1). (42) <223> uridine at position 11 is 2'-fluoro; uridine at
position 21 is  2'-O-methyl; positions 13, 25, 27, 31, 32, 33 and 37 are deoxy
thymidine <400> 50 ggcgccgcgg uctcaggcgc ugagtctgag tttacctgcg cc 42  <210> 51
<211> 42  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (42) <223> all purines are 2'-0-methyl;
except at positions 7 and 19,  wherein guanosine is 2'-OH 



<220>  <221> misc_feature  <222> (1)..(42) <223> cytosine at positions 5, 6,
8, 12, 14, 18, 26, 35, 36 and 39 are  deoxy cytidine; and cystosine at
positions 3, 20, 41 and 42 are  2'-O-methyl <220>  <221> misc_feature  <222>
(1). (42) <223> uridine at position 21 is 21-0-methyl; positions 11, 13, 25,
27,  31, 32, 33 and 37 are deoxy thymidine <400> 51 ggcgccgcgg tctcaggcgc
ugagtctgag tttacctgcg cc 42  <210> 52 <211> 42  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(42) <223> all purines are 21-0-methyl; except at positions 7 and 19,  wherein
guanosine is 21-OH 26 WO 2006/088888 PCT/US2006/005215  <220> <221> misc
feature  <222> (1). (42) <223> uridine at positions 13, 21, 25 and 27 are
21-0-methyl;  positions 11, 31, 32, 33 and 37 are deoxy thymidine  <220> <221>
misc_feature  <222> (1). (42) <223> cytosine at positions 5, 6, 8, 12, 18, 35,
36 and 39 are deoxy  cytidine; and cytosine at positions 3, 14, 20, 26, 41 and
42 are  2'-0-methyl <400> 52 



ggcgccgcgg tcucaggcgc ugagucugag tttacctgcg cc 42  <210> 53 <211> 40  <212>
RNA <213> artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc
feature  <222> (1). _ (1) <223> adenosine at position 1 has biotin conjugated
to the 5' end  <220> <221> misc feature  <222> (1) ._(40) <223> all purines
are 2'-O-methyl; except at positions 3, 8 and 20,  wherein guanosine is 2'-OH;
and at position 2, wherein adenosine  is 2'-OH <220>  <221> misc_feature
<222> (1). (40) <223> all pyrimidines are 2'-fluoro  <400> 53 agcgccgcgg
ucucaggcgc ugagucugag uuuaccugcg 40  <210> 54 <211> 42  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> aiisc feature
<222> (1)..(42) <223> all purines are 21-0-methyl; except at positions 7 and
19,  wherein guanosine is 2'-OH; and at position 34, wherein adenosine  27 WO
2006/088888 PCT/US2006/005215  is 2-OH <220>  



<221> misc feature  <222> (1). (42) <223> all cytosines are 2'-fluoro; except
at positions 12, 14, 18 and  26, which are deoxy cytidine; and at positions 41
and 42, wherein  cytosine is 2'-O-methyl <220>  <221> misc feature  <222> (1).
(42) <223> all uridines are 2'-fluoro; positions 13, 25, and 27 are deoxy
thymidine <400> 54 ggcgccgcgg uctcaggcgc ugagtctgag uuuaccugcg cc 42  <210> 55
<211> 42  <212> RNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (42) <223> all purines are 2'-0-methyl;
except at positions 7 and 19,  wherein guanosine is 2'-OH; and at position 34,
wherein adenosine  is 2'-OH <220>  <221> misc_feature  <222> (1). (42) <223>
all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26,  41 and 42,
wherein cytosine is 2'-O-methyl <220>  <221> misc_feature  <222> (1) . (42)
<223> all uridines are 2'-fluoro; except at positions 13, 25, and 27,  wherein
uridine is 21-0-methyl <400> 55 ggcgccgcgg ucucaggcgc ugagucugag uuuaccugcg cc
42  



<210> 56 <211> 39  <212> DNA <213> artificial sequence  <220> <223> synthetic
aptamer  <220> 28 WO 2006/088888 PCT/US2006/005215  <221> mist feature <222>
(1). (38) <223> all pyrimidines are 21-fluoro  <220> <221> misc feature  <222>
(1). (38) <223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH <220>  <221> misc feature  <222> (39) .(39) <223>
thymidine at position 39 is a 3' inverted deoxy thymidine  (31-3' linked)
<400> 56 cgccgcgguc ucaggcgcug agucugaguu uaccugegt 39  <210> 57 <211> 39
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (36) <223> all pyrimidines are 2'-fluoro;
except at position 18, wherein  cytosine is 21-0-methyl; and at position 19
wherein uridine is  2'-0-methyl <220>  <221> misc_feature  



<222> (1). (38) <223> all purines are 21-0-methyl; except at positions 5 and
17,  wherein guanosine is 2'-OH; and at position 32, wherein adenosine  is
2'-OH <220>  <221> misc_feature  <222> (39) .(39) <223> thymidine at position
39 is a 3' inverted deoxy thymidine  (31-3' linked) <400> 57 egecgegguc
ucaggcgcug agucugaguu uaccugcgt 39  <210> 58 <211> 39  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer 29 WO 2006/088888
PCT/US2006/005215  <220> -  <221> misc feature  <222> (1). (3e) <223> all
pyrimidines are 21-fluoro; except at position 29, which is  deoxy thymidine
<220>  <221> misc_feature  <222> (1). (38) <223> all purines are 2'-O-methyl;
except at positions 5 and 17,  wherein guanosine is 2'-OH; and at position 32,
wherein adenosine  is 2'-OH <220>  <221> misC feature  <222> (39) .(39) <223>
thymidine at position 39 is a 3' inverted deoxy thymidine  (3'-3' linked)
<400> 58 cgccgcgguc ucaggcgcug agucugagtu uaccugcgt 39  <210> 59 



<211> 39  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (1). (38) <223> all purines are 2'-O-methyl;
except at positions 5 and 17,  wherein guanosine is 2'-OH <220>  <221>
misc_feature  <222> (1). (38) <223> all pyrimidines are 21-fluoro; except at
position 18, wherein  cytosine is 21-0-methyl; and position 19, wherein
uridine is  2'-O-methyl <220>  <221> misc feature  <222> (39) _. (39) <223>
thymidine at position 39 is a 3' inverted deoxy thymidine  (3'-3' linked)
<400> 59 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 60 <211> 39
<212> DNA <213> artificial sequence 30 WO 2006/088888 PCT/US2006/005215  <220>
<223> synthetic aptamer  <220> <221> rise feature  <222> (1). (38) <223> all
purines are 2'-O-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH <220>  <221> misc feature  



<222> (1). (38) <223> all pyrimidines are 2'-fluoro; except at position 18,
wherein  cytosine is 21-0-methyl; at position 19, wherein uridine is
21-0-methyl; and at position 29, which is deoxy thymidine  <220> <221>
misc_feature  <222> (39) .(39) <223> thymidine at position 39 is a 3' inverted
deoxy thymidine  (31-3' linked) <400> 60 cgccgcgguc ucaggcgcug agucugagtu
uaccugcgt 39  <210> 61 <211> 39  <212> DNA <213> artificial sequence  <220>
<223> synthetic aptamer  <220> <221> misc_feature  <222> (1). (1) <223>
cytosine at position 1 is modified by a 20 kDa PEG attached to  the nucleotide
via an amine linker <220>  <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro  <220> <221> misc_feature  <222> (1). (38) <223> all
purines are 21-0-methyl; except at positions 5 and 17,  wherein guanosine is
2'-OH, and at position 32, wherein adenosine  is 2'-OH <220>  <221> misc
feature  <222> (39) .(39) <223> thymidine at position 39 is a 3' inverted
deoxy thymidine (31-3'  linked) <400> 61 



31 WO 2006/088888 PCT/US2006/005215  cgccgcgguc ucaggcgcug agucugaguu
uaccugcgt 39  <210> 62 <211> 39  <212> DNA <213> artificial sequence  <220>
<223> synthetic aptamer  <220> <221> misc feature  <222> (1). _ (1) <223>
cytosine at position 1 is modified bya 30 k-a PEG attached to the  nucleotide
via an amine linker <220>  <221> misc feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro  <220> <221> misc feature  <222> (1)._(38) <223> all
purines are 2'-O-methyl; except at positions 5 and 17,  wherein guanosine is
21-OH, and at position 32, wherein adenosine  is 2'-OH <220>  <221> mist
feature  <222> (39) _. (39) <223> thymidine at position 39 is a 3' inverted
deoxy thymidine (3'-3'  linked) <400> 62 cgccgcgguc ucaggcgcug agucugaguu
uaccugcgt 39  <210> 63 <211> 39  <212> DNA <213> artificial sequence  <220>
<223> synthetic aptamer  <220> 



<221> misc_feature  <222> (1) (1) <223> cytosine at position 1 is modified by
a 5' amine linker  <220> <221> misc_feature  <222> (1). (38) <223> all
pyrimidines are 2'-fluoro  <220> <221> misc_feature 32 WO 2006/088888
PCT/US2006/005215  <222> (1)..(38) <223> all purines are 2'-O-methyl; except
at positions 5 and 17,  wherein guanosine is 2'-OH, and at position 32,
wherein adenosine  is 2'-OH <220>  <221> misc feature  <222> (39) .(39) <223>
thymidine at position 39 is a 3' inverted deoxy thymidine (31-3'  linked)
,<400> 63 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 64 <211> 39
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> miss feature  <222> (1).-W <223> cytosine at position 1 is modified by a
10 kDa PEG attached to  the nucleotide via an amine linker <220>  <221> miss
feature  <222> (1)._(38) <223> all pyrimidines are 2'-fluoro  <220> 



<221> miss feature  <222> (1)._(38) <223> all purines are 21-0-methyl; except
at positions 5 and 17,  wherein guanosine is 21-OH, and at position 32,
wherein adenosine  is 2'-OH <220>  <221> misc_feature  <222> (39) .(39) <223>
thymidine at position 39 is a 3' inverted deoxy thymidine (31-3'  linked)
<400> 64 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 65 <211> 39
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer 33 WO
2006/088888 PCT/US2006/005215  <220> <221> misc feature  <222> (1).. (1) <223>
cytosine at position 1 is modified by a linear 40 kDa PEG  attached to the
nucleotide via an amine linker <220>  <221> misc feature  <222> W. _ (38)
<223> all pyrimidines are 2'-fluoro  <220> <221> misc feature  <222> (1). _
(38) <223> all purines are 2'-O-methyl; except at positions 5 and 17,  wherein
guanosine is 21-OH, and at position 32, wherein adenosine  is 2'-OH <220>
<221> misc feature  <222> (39) _. (39) 



<223> thymidine at position 39 is a 3' inverted deoxy thymidine (3'-3'
linked) <400> 65 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 66 <211>
30  <212> RNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (1) <223> cytosine at position 1 is modified by
a 20 kDa PEG attached to  the nucleotide via an amine linker <220>  <221>
misc_feature  <222> (1). (38) <223> all pyrimidines are 2'-fluoro  <220> <221>
misc_feature  <222> (1) . (38) <223> all purines are 2'-O-methyl; except at
positions 5 and 17,  wherein guanosine is 2'-OH, and at position 32, wherein
adenosine  is 2'-OH <220>  <221> misc_feature  <222> (38)..(38) <223>
guanosine at position 38 is modified by a 20 kDa PEG attached to  the
nucleotide via an amine linker 34 WO 2006/088888 PCT/US2006/005215  <400> 66
cgccgcgguc ucaggcgcug agucugaguu uaccugcg 38  <210> 67 <211> 39  <212> DNA
<213> artificial sequence  



<220> <223> synthetic aptamer  <220> <221> misc feature  <222> (1).. (1) <223>
cytosine at position 1 is modified by a 40 kDa branched  (2,3-bis(mPEG-[20
kDa])-propyl-l-carbamoyl) PEG attached to the  nucleotide via an amine linker
<220>  <221> misc_feature  <222> M. (38) <223> all pyrimidines are 2'-fluoro
<220> <221> mist feature  <222> (1)._(38) <223> all purines are 2'-0-methyl;
except at positions 5 and 17,  wherein guanosine is 21-OH, and at position 32,
wherein adenosine  is 2'-OH <220>  c221> misc feature  <222> (39) _. (39)
<223> thymidine at position 39 is a 3' inverted deoxy thymidine (31-3'
linked) <400> 67 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39  <210> 68 <211>
46  <212> RNA <213> artificial sequence  <220> <223> synthetic aptamar  <220>
<221> misc_feature  <222> (1). (46) <223> all pyrimidines are 2'-fluoro  <400>
66 ggcgauuacu gggacggacu cgcgauguga gcccagacga cucgcc 46  <210> 69 



35 WO 2006/088888 PCT/US2006/005215  <211> 40 <212> RNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(40) <223> all pyrimidines are 2'-fluoro  <400> 69 ggcuucugaa gauuauuucg
cgaugugaac uccagacccc 40  <210> 70 <211> 92  <212> DNA <213> artificial
sequence  <220> <223> synthetic template  <220> <221> misc feature  <222> (40)
_. (69) <223> n may be any nucleotide (a, c, g, or t)  <400> 70 taatacgact
cactataggg agaggagaga acgttctacn nnnnnnnnnn nnnnnnnnnn 60  nnnnnnnnng
gtcgatcgat cgatcatcga tg 92  <210> 71 <211> 39  <212> DNA <213> artificial
sequence  <220> <223> synthetic primer  <400> 71 taatacgact cactataggg
agaggagaga acgttctac 39  <210> 72 <211> 23  <212> DNA <213> artificial
sequence  



<220> <223> synthetic primer  <400> 72 catcgatgat cgatcgatcg acc 23  36 WO
2006/088888 PCT/US2006/005215  <210> 73 <211> 22  <212> RNA <213> artificial
sequence  <220> <223> synthetic fixed region  <400> 73 gggagaggag agaacguucu
ac 22  <210> 74 <211> 23  <212> RNA <213> artificial sequence  <220> <223>
synthetic fixed region  <400> 74 ggucgaucga ucgaucaucg aug 23  <210> 75 <211>
75  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc feature  <222> (1)._(75) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 75 gggagaggag agaacguucu accuugguuu
ggcacaggca uacauacgca ggggucgauc 60  gaucgaucau cgaug 75  <210> 76 <211> 32  



<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (32) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 76 37 WO 2006/088888 PCT/US2006/005215
ccuugguuug gcacaggcau acauacgcag gg 32  <210> 77 <211> 32  <212> DNA <213>
artificial sequence  <220> <223> synthetic aptamer  <220> <221> misc feature
<222> (1). (32) <223> wherein all purines are deoxy, and all pyrimidines are
2'-O-methyl <400> 77 ccuugguuug gcacaggcau acaaacgcag gg 32  <210> 78 <211> 25
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1) (25) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 78 



ggguuuggca caggcauaca uaccc 25  <210> 79 <211> 25  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1) .
(25) <223> wherein all purines are deoxy, and all pyrimidines are  2'-0-methyl
<400> 79 ggguuuggca caggcauaca aaccc 25  <210> 80 38 WO 2006/088888
PCT/US2006/005215  <211> 32 <212> DNA <213> artificial sequence  <220> <223>
synthetic aptamer  <220> <221> misc feature  <222> (1). (32) <223> wherein all
purines are deoxy, and all pyrimidines are  2'-O-methyl <400> 80 ggcggcacag
gcauacauac gcaggggucg cc 32  <210> 81 <211> 47  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc feature  



<222> (1)._(47) <223> wherein all purines are deoxy, and all pyrimidines are
2'-0-methyl <400> 81 cguucuaccu ugguuuggca caggcauaca uacgcagggg ucgaucg 47
<210> 82 <211> BB  <212> DNA <213> artificial sequence  <220> <223> synthetic
template  <220> <221> misc feature  <222> (40) _. (69) <223> n may be any
nucleotide (a, t, c, or g)  <400> 82 taatacgact cactataggg agaggagaga
acgttctacn nnnnnnnnnn nnnnnnnnnn 60  nnnnnnnnng ttacgactag catcgatg 88  <210>
83 <211> 39  <212> DNA <213> artificial sequence 39 WO 2006/088888
PCT/US2006/005215  <220> <223> synthetic template  <400> 83 cttggtttgg
cacaggcata catacgcagg ggtcgatcg 39  <210> 84 <211> 39  <212> DNA <213>
artificial sequence  <220> <223> synthetic primer  <400> 84 taatacgact
cactataggg agaggagaga acgttctac 39  <210> 85 <211> 19  



<212> DNA <213> artificial sequence  <220> <223> synthetic primer  <400> 85
catcgatgct agtcgtaac 19  <210> 86 <211> 22  <212> RNA <213> artificial
sequence  <220> <223> synthetic fixed region  <400> 86 gggagaggag agaacguucu
ac 22  <210> 87 <211> 19  <212> RNA <213> artificial sequence  <220> <223>
synthetic fixed region  <400> 87 guuacgacua gcaucgaug 19  <210> 88 <211> 80
<212> DNA <213> artificial sequence 40 WO 2006/088888 PCT/US2006/005215  <220>
<223> synthetic aptamer  c220> <221> misc feature  <222> (1)._(80) <223>
wherein all purines are deoxy, and all pyrimidines are  2'-0-methyl <400> 88
gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggggucgauc 60  



gguuacgacu agcaucgaug 80  <210> 89 <211> 80  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(80) <223> wherein all purines are deoxy, and all pyrimidines are  2'-0-methyl
<400> 89 gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggugucgauc 60
uguuacgacu agcaucgaug 80  <210> 90 <211> 80  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(80) <223> wherein all purines are deoxy, and all pyrimidines are  2'-0-methyl
<400> 90 gggagaggag agaacguucu accuugguuu ggcacaggca uaaauacgca gggcucgauc 60
gguuacgacu agcaucgaug 80  <210> 91 <211> 80  <212> DNA 41 WO 2006/088888
PCT/US2006/005215  <213> artificial sequence <220>  <223> synthetic aptamer
<220> 



<221> misc feature  <222> (1)..(80) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 91 gggagaggag agaacguucu accuugguuu
ggcccaggca uauauacgca gggauugauc 60  cguuacgacu agcaucgaug 80  <210> 92 <211>
78  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1)..(78) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 92 gggagaggag agaacguucu accuugguuu
ggcgcaggca uacauacgca ggucgaucgg 60  uuacgacuag caucgaug 78  <210> 93 <211> 80
<212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (80) <223> wherein all purines are deoxy, and
all pyrimidines are  2'-0-methyl <400> 93 gggagaggag agaacguucu accuuguuuu
ggcacagcca acccuacgca cggaucgccc 60  gguuacgacu agcaucgaug 80  <210> 94 42 WO
2006/088888 PCT1US2006/005215  



<211> 69 <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer
<220> <221> misc_feature  <222> (l)-(69) <223> wherein all purines are deoxy,
and all pyrimidines are  2'-O-methyl <400> 94 gggagaggag agaacguucu accuuaguuu
ggcacaggca uacauacgca ggucgaucgg 60  uuacgacua 69  <210> 95 <211> 79  <212>
DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220> <221>
misc_feature  <222> (1) . (79) <223> wherein all purines are deoxy, and all
pyrimidines are  2'-0-methyl <400> 95 gggagaggag agaacguucu accuuagguu
cgcacuguca uacauacaca cgggcaaucg 60  guuacgacua gcaucgaug 79  <210> 96 <211>
75  <212> DNA <213> artificial sequence  <220> <223> synthetic aptamer  <220>
<221> misc_feature  <222> (1). (75) 



<223> wherein all purines are deoxy, and all pyrimidines are  2'-O-methyl
<220>  <221> misc_feature  <222> (34) .(34) <223> n may be any nucleotide (a,
t, u, c, or g) 43 WO 2006/088888 PCT/US2006/005215  <220> <221> misc feature
<222> (43) .(43) <223> n may be any nucleotide (a, t, u, c, or g)  <400> 96
gggagaggag agaacguucu accuugguuu ggcncaggca uanauacgca cgggucgauc 60
gguuacgacu agcau 75  <210> 97 <211> 80  <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer  <220> <221> misc feature  <222> (1) .. (80)
<223> wherein all purines are deoxy, and all pyrimidines are  21-0-methyl
<400> 97 gggagaggag agaacguucu accuuucucu gccacaagca uaccuucgcg ggguucuauu 60
gguuacgacu agcaucgaug 80  <210> 98 <211> 79  <212> DNA <213> artificial
sequence  <220> <223> synthetic aptamer  <220> <221> misc_feature  <222> (1).
(79) 



<223> wherein all purines are deoxy, and all pyrimidines are  2r-0-methyl
<400> 98 gggagaggag agaacguucu accuugguuu ggcacaggca uauauacgca gggucgaucc 60
guuacgacua gcaucgaug 79  <210> 99 <211> 93  <212> DNA <213> artificial
sequence  <220> <223> synthetic template 44 WO 2006/088888 PCT/US2006/00521-,
<220> <221> misc_feature  <222> (25)..(54) <223> n may be any nucleotide (a,
t, c, or g)  <400> 99 catcgatgct agtcgtaacg atccnnnnnn nnnnnnnnnn nnnnnnnnnn
nnnncgagaa 60  cgttctctcc tctccctata gtgagtcgta tta 93  <210> 100 <211> 92
<212> DNA  <213> artificial <220>  <223> synthetic template  <220> <221>
misc_feature  <222> (24) .(53) <223> n may be any nucleotide (a, t, c, or g)
<400> 100 catgcatcgc gactgactag ccgnnnnnnn nnnnnnnnnn nnnnnnnnnn nnngtagaac 60
gttctctcct ctccctatag tgagtcgtat to 92  <210> 101 <211> 92  <212> DNA  <213>
artificial 



<220>  <223> synthetic template  <220> <221> misc_feature  <222> (24) .(53)
<223> n may be any nucleotide (a, t, c, or g)  <400> 101 catcgatcga tcgatcgaca
gcgnnnnnnn nnnnnnnnnn nnnnnnnnnn nnngtagaac 60  gttctctcct ctccctatag
tgagtcgtat to 92  <210> 102 <211> 1676  <212> PRT  <213> artificial  <220>
<223> synthetic C5  <400> 102 45 WO 2006/088888 PCT1US2006/005215  Met Gly
lieu Leu Gly Ile Leu Cys Phe Leu Ile Phe Leu Gly Lys Thr 1 5 10 15  Trp Gly
Gln Gin Gin Thr Tyr Val Ile Ser Ala Pro Lys Ile Phe Arg  20 25 30 Val Gly Ala
Ser Glu Asn Ile Val Ile Gin Val Tyr Gly Tyr Thr Gin  35 40 45  Ala Phe Asp Ala
Thr Ile Ser Ile Lys Ser Tyr Pro Asp Lys Lys Phe 50 55 60  Ser Tyr Ser Ser Gly
His Val His Leu Ser Ser Glu Asn Lys Phe Gin  65 70 75 80  Asn Ser Ala Ile Len
Thr Ile Gin Pro Lys Gin Len Pro Gly Gly Gin 85 90 95  Asn Pro Val Ser Tyr Val
Tyr Leu Gin Val Val Ser Lys His Phe Ser  100 105 110 Lys Ser Lys Arg Met Pro
Ile Thr Tyr Asp Asn Gly She Leu Phe Ile  115 120 125  His Thr Asp Lys Pro Val
Tyr Thr Pro Asp Gin Ser Val Lys Val Arg  130 135 140  Val Tyr Ser Leu Asn Asp
Asp Leu Lys Pro Ala Lys Arg Glu Thr Val  



145 150 155 160  Leu Thr Phe Ile Asp Pro G1u Gly Ser Glu Val Asp Met Val Gin
Glu  165 170 175 Ile Asp His Ile Gly Ile Ile Ser Phe Pro Asp Phe Lys Ile Pro
Ser  180 185 190  Asn Pro Arg Tyr Gly Met Trp Thr Ile Lys Ala Lys Tyr Lys Glu
Asp 195 200 205  Phe Ser Thr Thr Gly Thr Ala Tyr Phe Glu Val Lys Gin Tyr Val
Leu  210 215 220 Pro His Phe Ser Val Ser Ile Gin Pro Glu Tyr Asn Phe Ile Gly
Tyr  225 230 235 240  46 WO 2006/088888 PCT/US2006/00521-,  Lys Asn Phe Lys
Asn Phe G1u lle Thr Ile Lys Ala Arg Tyr Phe Tyr 245 250 255  Asn Lys Val Val
Thr Glu Ala Asp Val Tyr Ile Thr Phe Gly Ile Arg  260 265 270 Glu Asp Leu Lys
Asp Asp Gln Lys Glu Met Met Gln Thr Ala Met Gln  275 280 285  Asn Thr Met Lou
Ile Asn Gly Ile Ala Gln Val Thr Phe Asp Ser Glu 290 295 300  Thr Ala Val Lys
Glu Lou Ser Tyr Tyr Ser Leu Glu Asp Lou Asn Asn  305 310 315 320  Lys Tyr Leu
Tyr Ile Ala Val Thr Val Ile Glu Ser Thr Gly Gly Phe  325 330 335 Ser Glu Glu
Ala Glu Ile Pro Gly Ile Lys Tyr Val Leu Ser Pro Tyr  340 345 350  Lys Leu Asn
Leu Val Ala Thr Pro Lou Phe Lou Lys Pro Gly Ile Pro 355 360 365  Tyr Pro Ile
Lys Val Gln Val Lys Asp Ser Lou Asp Gln Lou Val Gly  370 375 380 Gly Val Pro
Val Thr Leu Asn Ala Gln Thr Ile Asp Val Asn Gln Glu  385 390 395 400  Thr Ser
Asp Lou Asp Pro Ser Lys Ser Val Thr Arg Val Asp Asp Gly  



405 410 415 Val Ala Ser She Val Leu Asn Leu Pro Ser Gly Val Thr Val Leu Glu
420 425 430  She Asn Val Lys Thr Asp Ala Pro Asp Lou Pro Glu Glu Asn Gin Ala
435 440 445  Arg Glu Gly Tyr Arg Ala Ile Ala Tyr Ser Ser Leu Ser Gln Ser Tyr
450 455 460 Leu Tyr Ile Asp Trp Thr Asp Asn His Lys Ala Leu Leu Val Gly Glu
465 470 475 480  His Lou Asn Ile Ile Val Thr Pro Lys Ser Pro Tyr Ile Asp Lys
Ile 47 WO 2006/088888 PCT1US2006/005215  485 490 495 Thr His Tyr Asn Tyr Leu
Ile Leu Ser Lys Gly Lys Ile Ile His Phe  500 505 510  Gly Thr Arg Glu Lys Phe
Ser Asp Ala Ser Tyr Gln Ser Ile Asn Ile 515 520 525  Pro Val Thr Gin Asn Met
Val Pro Ser Ser Arg Lou Leu Val Tyr Tyr  530 535 540 Ile Val Thr Gly Glu Gin
Thr All Gil Leu Val Ser Asp Ser Val Trp  545 550 555 560  Leu Asn Ile Glu Glu
Lys Cys Gly Asn Gin Leu Gin Val His Leu Ser  565 570 575 Pro Asp Ala Asp Ala
Tyr Ser Pro Gly Gin Thr Val Ser Leu Asn Met  580 585 590  Ala Thr G1y Met Asp
Ser Trp Val Ala Leu Ala Ala Val Asp Ser Ala 595 600 605  Val Tyr Gly Val Gin
Arg Gly Ala Lys Lys Pro Leu Glu Arg Val Phe  610 615 620 Gin Phe Leu Glu Lys
Ser Asp Leu Gly Cys G1y Ala Gly Gly Gly Leu  625 630 635 640  Asn Asn Ala Asn
Val Phe His Leu Ala Gly Leu Thr Phe Leu Thr Asn  645 650 655 Ala Asn Ala Asp
Asp Ser Gin Glu Asn Asp Glu Pro Cys Lys Glu Ile  660 6665 670  



Leu Arg Pro Arg Arg Thr Leu Gin Lys Lys Ile Glu Glu Ile Ala Ala 675 680 685
Lys Tyr Lys His Ser Val Val Lys Lys Cys Cys Tyr Asp Gly Ala Cys  690 695 700
Val Asn Ass Asp Glu Thr Cys Glu Gin Arg Ala Ala Arg Ile Ser Leu  705 710 715
720  Gly Pro Arg Cys Ile Lys Ala Phe Thr G1u Cys Cys Val Val Ala Ser  725 730
735 48 WO 2006/088888 PCT/US2006/005215  Gin Leu Arg Ala Asn Ile Ser His Lys
Asp Met Gin Leu Gly Arg Len 740 745 750  His Met Lys Thr Leu Leu Pro Val Ser
Lys Pro Glu Ile Arg Ser Tyr  755 760 765 Phe Pro Glu Ser Trp Leu Trp Gin Val
His Len Val Pro Arg Arg Lys  770 775 780  Gin Len Gin Phe Ala Leu Pro Asp 5er
Leu Thr Thr Trp Gin Ile Gin  785 790 795 800  Gly Val Gly Ile Ser Asn Thr Gly
Ile Cys Val Ala Asp Thr Val Lys  805 810 815 Ala Lys Val The Lys Asp Val Phe
Leu Gin Met Asn Ile Pro Tyr Ser  820 825 830  Val Val Arg Gly Gin Gin Ile Gin
Len Lys Gly Thr Val Tyr Asn Tyr  835 840 845  Arg Thr Ser Gly Met Gin Phe Cys
Val Lys Met Set Ala Val Gin Gly  850 B55 86D Ile Cys Thr 5er Gin Ser Pro Val
Ile Asp His Gin Gly Thr Lys Ser  865 870 975  880 Ser Lys Cys Val Arg Gin Lys
Val Gin Gly Ser Ser Ser His Leu Val  885 890 895  Thr The Thr Val Leu Pro Leu
Gin Ile Gly Leu His Asn Ile Asn Phe 900 905 910  Ser Len Glu Thr Trp Phe Gly
Lys Gin Ile Leu Val Lys Thr Leu Arg  



915 920 925 Val Val Pro Glu Gly Val Lys Arg Gin Ser Tyr Ser Gly Val Thr Len
930 935 940  Asp Pro Arg Gly Ile Tyr Gly Thr Ile 5er Arg Arg Lys Gin Phe Pro
945 950 955 960  Tyr Arg Ile Pro Leu Asp Len Val Pro Lys Thr Glu Ile Lys Arg
Ile  965 970 975 49 WO 2006/088888 PCT1US2006/110521  Leu Ser Val Lys Gly Leu
Leu Val Gly Glu lle Leu Ser Ala Val Leu 980 985 990  Ser Gin Glu Gly Ile Asn
Ile Leu Thr His Leu Pro Lys Gly Ser Ala  995 1000 1005  Glu Ala Glu Leu Met
Ser Val Val Pro Val Phe Tyr Val Phe His  1010 1015 1020 Tyr Leu Glu Thr Gly
Asn His Trp Asn Ile Phe His Ser Asp Pro  1025 1030 1035  Leu Ile Glu Lys Gin
Lys Leu Lys Lys Lye Leu Lys Glu Gly Met  1040 1045 1050  Leu Ser Ile Met Ser
Tyr Arg Asn Ala Asp Tyr Ser Tyr Ser Val  1055 1060 1065  Trp Lys Gly Gly Ser
Ala Ser Thr Trp lieu Thr Ala Phe Ala Len  1070 1075 1080  Arg Val Leu Gly Gin
Val Asn Lys Tyr Val Glu Gin Aen Gin Asn  1085 1090 1095  Ser Ile Cys Asn Ser
Leu Leu Trp Leu Val Glu Asn Tyr Gin Len  1100 1105 1110  Asp Asn Gly Ser Phe
Lys Glu Asn Ser Gin Tyr Gin Pro Ile Lys  1115 1120 1125 Len Gin Gly Thr Leu
Pro Val Glu Ala Arg Glu Asn Ser Leu Tyr  



1130 1135 1140  Leu Thr Ala Phe Thr Val Ile Gly Ile Arg Lys Ala Phe Asp Ile
1145 1150 1155  Cys Pro Leu Val Lys Ile Asp Thr Ala Leu Ile Lys Ala Asp Asn
1160 1165 1170  Phe Lou Leu Glu Asn Thr Leu Pro Ala Gin Ser Thr Phe Thr Leu
1175 1180 1165  Ala Ile Ser Ala Tyr Ala lieu Ser Leu Gly Asp Lys Thr His Pro
1190 1195 1200  50 WO 2006/088888 PCT/US2006/005215  Gin Phe Arg Ser Ile Val
Ser Ala Leu Lys Arg Cl. Ala Leu Val 1205 1210 1215  Lys Gly Asn Pro Pro Ile
Tyr Arg Phe Trp Lys Asp Asn Leu Gln  1220 1225 1230 His Lys Asp Set Ser Val
Pro Asn Thr Gly Thr Ala Arg Met Val  1233 1240 1245  Glu Thr Thr Ala Tyr Ala
Leu Leu Thr Ser Leu Asn Leu Lys Asp  1250 1255 1260  Ile Asn Tyr Val Asn Pro
Val Ile Lye Trp Leu Ser Glu Glu Gln  1265 1270 1275  Arg Tyr Gly Gly Gly Phe
Tyr Ser Thr Gln Asp Thr Ile Asn Ala  1280 1285 1290  Ile Glu Gly Leu Thr Glu
Tyr Ser Leu Leu Val Lys Gin Leu Arg  1295 1300 1305  Leu Ser Met Asp Ile Asp
Val Ser Tyr Lys His Lys Gly Ala Leu  1310 1315 1320  



His Asn Tyr Lys Met Thr Asp Lys Asn Phe Leu Gly Arg Pro Val  1325 1330 1335
Glu Val Lou Len Asn Asp Asp Leu Ile Val Ser Thr Gly Phe Gly  1340 1345 1350
Ser Gly Leu Ala Thr Val His Val Thr Thr Val Val His Lys Thr  1355 1360 1365
Ser Thr Ser Glu Glu Val Cys Ser Phe Tyr Leu Lys Ile Asp Thr  1370 1375 1380
Gln Asp Ile Glu Ala Ser His Tyr Arg Gly Tyr Gly Asn Ser Asp  1385 1390 1395
Tyr Lys Arg Ile Val Ala Cys Ala Ser Tyr Lys Pro Ser Arg Glu  1400 1405 1410
Glu Ser Ser Ser Gly Ser Ser His Ala Val Met Asp Ile Ser Leu  1415 1420 1425
Pro Thr Gly Ile Ser Ala Asn Glu Glu Asp Leu Lys Ala Leu Val 51 WO 2006/088888
PCT1US2006/005215  1430 1435 1440  Glu Gly Val Asp Gln Leu she Thr Asp Tyr Gin
Ile Lye Asp Gly  1445 1450 1455  His Val Ile Leu Gln Lou Asn Ser Ile Pro Ser
Set Asp She Len  1460 1455 1470  Cys Val Arg She Arg Ile Phe G1u Leu Ph, Glu
Val Gly Phe Leu  1475 1480 1485  Ser Pro Ala Thr Phe Ter Val Tyr Glu Tyr His
Arg Pro Asp Lys  1490 1495 lsoo  Gln Cys Thr Met Phe Tyr Ser Thr Ser Asn Ile
Lys Ile Gin Lys  



1505 1510 1515  Val Cys Glu Gly Ala Ala Cys Lys Cys Val Gin Ala Asp Cys Gly
1520 1525 1530  Gin Met Gin Glu Glu Leu Asp Leu Thr Ile Ser Ala Glu Thr Arg
1535 1540 1545  Lys Gin Thr Ala Cys Lys Pro Glu Ile Ala Tyr Ala Tyr Lys Val
1550 1555 1560  Ser Ile Thr Ser Ile Thr Val Glu Asn Val She Val Lys Tyr Lys
1565 1570 1575  Ala Thr Leu Leu Asp Ile Tyr Lys Thr Gly Gin Ala Val Ala Gin
1580 1585 1590  Lys Asp Ser Glu Ile Thr She Ile Lys Lys Val Thr Cys Thr Asn
1595 1600 1605  Ala Glu Leu Val Lys Gly Arg Gin Tyr Leu Ile Met Gly Lys Glu
1610 1615 1620  Ala Leu Gin Ile Lys Tyr Asn She Ser Phe Arg Tyr Ile Tyr Pro
1625 1630 1635  Leu Asp Ser Lou Thr Trp Ile Glu Tyr Trp Pro Arg Asp Thr Thr
1640 1645 1650  CVs Ser Set Cys Gin Ala Phe Leu Ala Asn Leu Asp Glu She Ala
1655 1660 1665 52 WO 2006/088888 PCT/US2006/005215  Glu Asp Ile Phe Leu Asn
Gly Cys 1670 1675 53 
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