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METHODS FOR TREATING COAGULATION RELATED DISORDERS
10 FIELD OF THE INVENTION The present invention features
veompesikiens and methods for preventing or treating disorderg{Rasalaies
to undesired activation of blood coagulation. In some instances, the
coagulation contributes to certain inflammatory diseases and related
disorders. In one aspect, the invention provides methods for treating such
disorders 15 by administering a therapeutically effective amount of a
chimeric or humanized antibody that binds tissue factor (TF) specifically.
The invention has a wide spectrum of important applications including
use in the prevention or treatment of inflammation including sepsis and
arthritis. 20 BACKGROUND OF THE INVENTION There is increasing
recognition of relationship between coagulation and inflammation. For
instance, certai@REISITINNIGAONS METHDIOR HoreTRERAT NG
inflammatory cells ab@akditlifldOMRIONA TESH aseR I Rkthe other hand,
some pro- inflammatory cytokines have been reported to induce TF
expression and generate 25 coagulation factors. Studies in certain
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20  BACKGROUND OF THE INVENTION
There is increasing recognition of relationship between coagulation and
inflammation. For instance, certain coagulation factors are thought to activate pro-
mnflammatory cells and elicit inflamenatory responses. On the other hand, soms pro-
inflammatory cytokines have been reported to induce TF expression and generate
25 coagulation factors. Studies in certain primates support existence of the relationship
by showing that certain anticoagulants reduce inflammation. See F. B. Taylor Jr. ef
al., J. Clin. Invest. 79:918-925 (1987); M. Levi et al., J. Clin. Invest. 93:114-120
(1994); and M. C. Minnema ef al., Blood 95:1117-23 (2000). *

30 Mnuch has been reported about blood coagulation. For instance, thrombin is a
bloed protein that is believed to provide a link between coagulation and
inflammation. Most thrombin is generated by TF-initiation of the coagulation
cascade. Other key coagulation factors include Factor ViIa and Factor Xa.
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Basis of Therapeutics, 8's Ed., McGraw-Hill Inc., New York. 5 Certain
infectious agents are thought to disturb the TF-initiated coagulation
cascade. Fortunately, localized activation of the coagulation cascade often

weensserdisturbance in check. Sometimes however, abersgt KEaoa/017900
expression leads to serious and potentially life-threatening thrombotic

disorders. For example, it has been 10 suggested that bacterial induction
of TF expression can lead to sepsis, disseminated intravascular
coagulation (DIC), widespread fibrin deposition, and other complications.
The increase in TF expression is thought to be an important factor in
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5J. Respir. Grit. Care Med. 164:1988 (2001), for instance. 20 There have
been attempts to understand coagulation related disorder :
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20 There have been attempts to understand coagulation related disorders such as

sepsis.

For instance, sepsis is a term that has used to characterize 2 spectrum of

clinical conditions facilitated by a hoét immune response to infection, trauma, or

25  both. Sepsis has been characterized as an uncontrolled cascade of _blood coagulation,
fibrinolysis, and inflammation. At certain steps in the cascade, an auto~amplification
process contributes o an acceleration of coagulation abnormalities, undesired
inflammation, and endothelial injury. The amplification process is the result of
inflammatory cytokines up-regulating the expression of TF on cells such as

30 endothelial cells and monocytes, resulting in increased activation of the coagulation

cascade, which in turn results in the activation of PAR receptors and the up-



inflammation and blood coagulation. Fibrinolyisis can be suppressed.
Some research has pointed to a hemostatic imbalance that is thought to
promote e.g., DIC and nicrovascular thrombosis. These and related

Wisheadign-ake believed to impact normal organ function whighgandead 1
death. 10 Sepsis and related disorders continue to be linked to patient

contact with hospitals and out-patient clinics. Accordingly, managing
these disorders is a prime concern of many health administrators,
clinicians and insurers. 15 There are reports that undesired activation of
blood coagulation is a key feature of certain inflammatory diseases. For
examplejextfavasodlarifibnihinfeposionchasibee Bt intkimite ez al.,

auteimmune 1esions £ aRtienis iREhamaald Rrihpis(RAL /. 15230

glomerulonephritis, multiple sclerosis £50r|a5|s ogren's syndrome and

S
|nflé%ﬂ%ht3fipb%m%le&%zea{sgmégé é?&lé%%ﬂ} Arthritis Rheum.
34:996-1005 20 (1991); Wakefield, et al., JChi? Pathol47:129-133 (1994);

sSchoph, gl Areh. Rermalol Res 235305309 (30 bl Cl

Immunol Immunopathol 149-155 (1994); Mor al., JClin
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Rheumatol 1 %r161 170 (1999); Morris, et al., Ann Rheum Dis 53: 2 79
(19%%#9%&%%Iﬁawm?é@ékademwﬂtnn Invest 94:472-480 (1994);
10Bokarewa, et al., Inflamm Res 51:471-477 (2002). 30 There have been
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(20&5hsczent aimantatantiiatins havechaeanepested to be of some help
in reducing some types of inflammation. See Levi, M. et al., supra. 5
There have been efforts to develop antibodies that bind bIood coagulation

15factors. FoansrsmeRorls batprdosed adivgpnebbling GaBiaamits ¥bng, H.
et ghaandoReThi Mﬁéﬂz (AL Q8/70488)gisclesevasmasigiyof such

antl 589551 %n%gsebcégr? 1¥1d in the autoimmune lesions of patients with rheumatoid
arthritis (RA), glomeruionephntis, multiple sclerosis, psoriasis, Sjogren’s syndrome
émd inflammatory bowel disease. See Weinberg, ef al., Arthritis Rheum. 34:996-1005
20 (1991); Wakefield, er al., J Clin Pathol 47:129-133 (1994); Schoph, et al., Arch
Dermatol Res 285:305-309 (1993); Zeher, et al., Clin Immunol Immuncpathol
71:149-155 (1994); More, et al., J Clin Pathol 46:703-708 (1993).

Moreover, elevated TF levels are thought to be associated with systemic lupus
25  erythematosus. See Segal, ef al., J Rheumatol 27:2827-2832 (2000). See also
Nakano, et al., Clin Exp Rheumatol 17:161-170 (1999); Mortis, et al., Ann Rheum
Dis 53:72-79 (1994); Furmaniak-Kazmierczak, ef al.? J Clin Invest 94:472-480
(1994); Bokarewa, et al., Inflamm Res 51:471-477 (2002).

30 There have been suggestions that certain inflammatory conditions may be

treated by blocking thrombosis. See R. Gordon et al., The New England Journal of



10 provided are murine antibodies, chimeric antibody derivatives and
fragments thereof with significant binding affinity and specificity for tissue
factor (TF). Use of chimeric antigen binding molecules are believed to
WSk P an undesired immune response in human paents; e 7900
also S. L.Morrison and V. Oi, Adv. Immunol. 44:65 (1989) (reporting
methods of making human-mouse chimeric 15 antibodies). A variety of
approaches have been used to make antibodies more immunologically
acceptable to humans. Some use recombinant DNA technologies. For
instance, one strategy has been to clone and modify non-human
antisoitizs 1820 MEKS ERISER RLSAMBTe iRl EhEBAEes ahdtively,
suchantibediestiave hest refereddaasphumanizediiGeestt SRan. e
Nos. 5,766,886 to Studnicka.et al.; 5,693,762 to Queen et al.; 5,985,279
to Waf¥Bifian et al.; 5,225,539 to Winter; 5,639,641 to Pedersen, et al.;
and references cited therein for methods of making and using humanized
santibodiesy 25 Addilionalstaisaies Jonmmaking humani sedanitpodies have
been reported. See E. Padlan Mal. Immunol. 28:489 (1991); Jones et at,
Naffif"821:522-525 (1986); Junghans et al., supra; and Roguska, et al.,
PNAS (USA) 91:969 (1994). See also published U.S Patent Applications

2003/0109560. Al angs 2003/QB82636, R it dssmieleas ivprgrrantibbdias
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z? T? odies.
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antibody, £IMar1s 3iAeH0s fiaament thamphihcamptisgmeric

complementarity  determining region (CDR) of light chain and heavy chain
LhavirePadisthllowing amino acid sequence: '

A variety of approaches have been used to make antibodies more '
immumologically acceptable to humans. Some use recombinant DNA. technologies.
For instance, one strategy has been to clone and modify non-human antibodies to
20 more closely resemble human antibodies. Collectively, such antibodies have been
referred to as "hnmanized”. See U.S Pat. Nos. 5,766,886 to Studnicka ef al.;
5,693,762 to Queen et al.; 5,985,279 to Waldeman ef al.; 5,225,539 to Winter;
5,639,641 to Pedersen, ef al; and references cited therein for methods of making and

using humanized antibodies.

25
Additional strategies for making humanized antibodies have been reported.
See B. Padlan Mol Fnmunol. 28:489 (1991); Jones et al., Nature 321:522-525
(1986); Junghans et 4l., supra; and Roguska, et al., PNAS (US4) 91:969 (1994). See
also published U.S Patent Applications 2003/0109860 Al and 2003/0082636.
30



Light chain CDR 1: SEQ ID NO. 126; Light chain CDR 2: SEQ ID NO. 6;
Light chain CDR 3: SEQ ID NO. 7; Heavy chain CDR 1: SEQ ID NO. 8;
Heavy chain CDR 2: SEQ ID NO. 9; Heavy chain CDR 3: SEQ ID NO. 10.
In a second aspect, there is provided a medicament for use in preventing

treaty | inj ' djst d
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2eaMPiisescopmpiementslity sletemminingsegiond eRRhatlighitehaifianacks
shgla%/ %I"Earin having the following amino acid sequence: Light chain CDR
TESESTERO. 126: Light chain CDR 2: SEQ ID NO. 6; Light chain CDR
3: SEQ ID NO. 7; Heavy chain CDR 1: SEQ ID NO. 8; Heavy chain CDR

KRB N 188, nteaxyrehain CDR 3: SEQ ID NO. 10. 5 In a third

aspect, there is provided the use of a composition comprising a
therapeutically effective amount of at least one humanized antibody,
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alfigiesirdantivation of blood coagulation. In one aspect, the disclosure
herein provides methods for preventing or treating such disorders by
administering to a mammal a therggpeutically effective amount of a

chimeriigbhehwiariZel AntbELPAL? biRés tissue factor (TF). The
disclosyreheneln, haRawide)spesiryng, of important applications including

use in the treatment of
Light chain CDR 3: SEQ ID NO. 7;
Heavy chain CDR 1: SEQ ID NO. &;
Heavy chain CDR 2: SEQ ID NO. 9;

Heavy chain CDR 3: SEQ ID NO. 10.

In a second aspect, there is provided a medicament for use in preventing or
treating acute lung injury (ALD) or acute respiratory distress syndrome (ARDS)ina
mammal comprising a therapeutically effective amount of at least one humanized
antibody, chimeric antibody, or fragment thereof that comprises complementarity
determining region (CDR) of light chain and heavy chain having the following

amino acid sequence:

Light chain CDR 1: SEQ ID NO. 126;
Light chain CDR 2: SEQ ID NO. 6;
Light chain CDR 3: SEQ ID NO. 7,
Heavy chain CDR 1: SEQ ID NO. 8;
Heavy chain CDR 2: SEQ ID NO. 189;
Heavy chain CDR 3: SEQ ID NO. 10.



sepsis and inflammatory diseases such as arthritis. We have found that
antibodies and antigen binding fragments thereof that specifically bind an
epitope predominant to native human TF are suitable for preventing or
treating disorders relating to undesired activation of blood coagulation.
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blocking or inhibiting 5 binding of at least one of those factors to the TF

complex, activation of unwanted blood coagulation can be reduced or in
someWadesceiimidated amikadicsiapdraciany bding bitisig st hensalhesd
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RHatesandRerticuiallywaanRaatients iIMBReFarticular antibodies and
fragments suitable for use with the disclosure herein bind human TF so that at least
one of Factor X (FX) and Factor IX (FIX) do not effectively bind to the TF-Factor
Vila complex. Additionally preferred antibodies and fragments reduce or block TF
function, typically by reducing or blocking FX binding or gaining access to TH
molecules. Further preferred antibodies and fragments suitable for use with the
disclosure herein do not significantly inhibit or block inferaction or binding between
TF and Factor Vlla, or inhibit or block activity of a TF-Factor Vlla complex with
respect to materials other than FX or FIX.

As discussed, it is believed that undesired activation of blood coagulation
underlies sepsis and a variety of specific inflammatory diseases. More specifically,
unwanted TF-mediated coagulation is thought to initiate and/or prolong such

disorders in many cases. It is thus an object of the disclosure herein to provide
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of treatment. 15 There is recognition that sepsis and related conditions
result from a potent and potentially life-threatening immune response to
infection, trauma, or both. Typically, blood throughout the vasculature is

wsbligeidroagulation, resulting in complications such as REEFHHAHOR!IC0

10

15

disseminated intravascular coagulation (DIC), clotting, and organ
distress. Death can ensue in a matter of hours or less unless the condition
is treated rapidly. Prior to the disclosure herein, it was not clear if any
anti-TF antibody or TF-binding fragment would be robust enough to

prevent or treat sepsis and related condjtions eyer, it has heen
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organ distress. Death can ensue in a matter of hours or less unless the condition is

treated rapidly. Prior to the disclosure herein, it was not clear if any anti-TF antibody

or TE-binding fragment would be robust enough to prevent o treat sepsis and related

conditions.

However, it has been found that the anti-TF binding antibodies disciosed
herein are robust enough (i.e., bind human TF specifically enough and with
eppropriate avidity) to inhibit or block unwanted activation of the coagulation
cascade. It has also been found that such activity is beneficial and can be used io
prevent or treat sepsis and related conditions. As discussed below, we have found

that such antibodies and fragments show good attenuation of inflammation,

30  disseminated intravascular coagulation (DIC), clotting, organ distress and related

conditions in an in vive animal model of human sepsis.



antibody, or fragment thereof that binds specifically to human TF to form a
complex. A more preferred antibody reduces or blocks at least one of FX
and FIX binding to the complex. Practice of the method is highly useful for
wWipevesitiggtreating, or reducing the severity of symptoms &SSGERSH W0
sepsis and inflammatory diseases 20 including, but not limited to,
rheumatoid arthritis (RA). The disclosure herein provides other important
uses and advantages. For instance, we have discovered that preferred
humanized antibodies, 25 chimeric antibodies and fragments thereof
desirably block at least one of FX and FIX binding to the TF-FVlla
complex. Preferably, such antibodies and fragments also inhibit or block
FX or FI&Miy&Mmbyﬁlﬁg eanpiéiorSunpeisingf/s suokomitediéshanmen
tested o, e Inyive.AUMakeliwman sersis Provided Beteinio rostry
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instance, and in one embodiment, the disclosure herein can be used in
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The disclosure herein provides other important uses and advantages.

For instance, we have discovered that preferred humanized antibodies,

95  chimeric antibodies and fragments thereof desirably block at least one of FX and FIX
binding to the TF-FVIia complex. Preferably, such antibodies and fragments alsc
inhibit or block FX or FIX activation by the complex. Surprisingly, such antibodies,
when tested in the in vivo animal of hurpan sepsis provided herein, are robust enough
to prevent, treat or alieviate symptoms of sepsis and related complications. Also

30  surprisingly, such preferred antibodies and fragments are robust enough to prevent,

treat, or alleviate symptoms associated with particular inflarmmatory diseases.



20 ambulance, combat) in which the prevention and treatment methods
disclosed herein can be administered at the point of care. Thus in one
embodiment of the disclosure herein, the sepsis or sepsis-related
wacneitios’ean be held under some control while the patient ¥ terepitied?
to a hospital or clinic for evaluation and treatment. In other embodiments,
the disclosure herein can be used to prevent, treat or reduce symptoms
associated with arthritis and especially rheumatoid arthritis. For instance,
by blocking or reducing the unwanted activation of blood coagulation, it is
now possiple a-reduce thepaiaiilsinlamenationpatiielngicalitissdeantage

e
destruction and remodeling typically associated with_arthritis t
infiamrasiolyr diseardesiad B @%@b%%@ﬁﬁ?@%ﬁ%ﬁ%@éﬁ igng

ang! &%@%B?%v&ag gisclosus-hereinpoavides dkiiforhdrrsrindietes
methods of the disclosure herein. In one embodiment, the kit includes at

least one humanized antibody, chimeric antibody, or fra thereqf,.: 4
providethhéresies Théceio Sareiereh S5 bsr%gvlaé”éréeﬁgreﬁ%d%grﬁ “”

reducing cyvigking Rrpductionsima, Rampaldeonedmbetiment, the
method includes administering to the mammal a therapeutically effective
amount of at least one humanized antibody, chimeric antibody, or d in hospitals
fragmeBbthenesftrat birds spbediegry trrisle Bt PP EFS T "é‘ P,
complex, Breferably; Facian X enbasiokbshingingia thejcomplexisien.

inhibited and 10 the administration is sufficient to redugce the cytokine:,
10 pr(%%‘ﬂé]%ﬁiWﬂ??%ﬁ%ﬁ?@ﬁ?&%@ﬁ?ﬁgﬁﬁl %Cnﬁgl%qg%jies, (:him((l;:)%‘iéc{i!l i

antipgdiesaatsl fratimeiits terenfim blodf cREE QB GVRSHRT B &Pock =ns
discussipn and exampies.thatfallowsHusthen peavidedbystiecdiotldsusepsis o
her&IASE Som e.{ﬁoé) tor preventing or 13 tre, tin%a sepsis-related.condition

in aehrlafrRidpREh B8 RS ERT SThE ?%{%6% Thciudes administering to
thepmERaLe therapetitiaty effsctildsdmoantdpaeiesst 8AEHenized

antborly, mecANURRO e AN IiASIEIERA beteahibatixdsisspebifoaltntosetion
tissue factor (TF) to forma complex. Preferred agtlbgdgesegr,k qfragments
arecfi§scueedinsraif ERRmE S B ETRIVREh E S&Tor X or factor IX 20
bingdingiethecemplex indrhibifedifreferably, administration is sufficient

to prevent or treat the condition in the mammal. The disclosure herein

further provides a method for preventing or treating seg;is- . N
The disclosure herein finds further usé in emergenCy medical settings (e.g.,

20  ambulance, combat) in which the prevention and treatment methods disclosed herein

can be administered at the point of care. Thus in one embodiment of the disclosure herein, the
sepsis or sepsis-related condition can be heid under some control while the patient 18

transported to a hospital or clinic for evaluation and treatment.

In other embodiments, the disclosure herein can be used to prevent, treat of

reduce symptoms assoctated with arthritis and especially rhenmatoid arthritis. For
instance, by blocking or reducing the unwanted activation of blood coagulation, it is
now possible to reduce the painful inflammation, pathological tissue destruction and

remodeling typically associated with arthritis and reiated inflammatory diseases.
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induced anemia in a mammal. In one embodiment, the method includes
25 administering to the mammal a therapeutically effective amount of at

least one_humanized antibody, chimeric antibody, or fragment thereof that
WEIRHESPEEFically to tissue factor (TF) to form a complex. PF&fEFef4/017500
- antibodies and fragments are disclosed herein including those in which

Factor X or Factor IX binding to the complex is inhibited. Preferably, the
administration is sufficient to prevent or treat 30 the condition in the

mammal. 9 WO 20051004793 PCT/US2004/017900 Other aspects of the
invention are discussed.infra, BRIEF DESCRIPTION.-OF.

D ARSIt f A TR o do ot (B R B dsote
3)ianamiheeB abid(SEDIONOShe kntdydss ghisacs o P gArERhATERY. chimeric
heavychain ¥ariablendemainsiafHReR2.B7, the murine anti-tissue factor

antibody, with hypervariable regions (CDRs or Complementarity

Determininig Regions) underlined (single underline for nucleic aci L
sequent®s &%ﬁﬁféeﬁﬁ%’rﬁﬁoé"éoﬁsgﬁ%ﬁgoégﬁo g@&ﬁg‘ ccéée?&i}gﬁi%d;uﬁﬂignafn :

drawing.showing-a-piasmid hepahhinmanizeddantisFEigethamisody =
expression vect SUN-34). Figs. 3A-D are . f partially and
ful Dﬁﬁﬁgﬁ?}%gg{aﬁ‘%ﬁﬁ% )a\ggﬁgb e ggrrnn%?r%é gafg?lﬁgg ?nt%?l’F antibody
(SEGDHING S2e82xt Py o GrasAnsk onrs relSeUstre ARMEF 18 &.bo"
Wh,é')&la '%9@565%%§§iv&ﬁﬁwlmam§%§?mmm (SEGHIRINGS
110-113). Light chain CDR sequences of cH36 an - e in
10 iR S O o N T T R A E S
dréwings bhowirgithribeditresitas ot Eﬂhm%ﬁgﬁﬂw{}%@ﬁ’i s¥dfreavy

20 ghaip.dHfwvariabledemaing ekt antbitr matibney. (SEQ ID NOS.:
129-190). Fig. 4A shows the sequence named "HC-08" which is

representative of a fully humanized HC framework (SEQ ID NOS.:
161-164)riHeavydhiainGBRisdquenbersfois GHBEIAAJHETOEERE Shown in

15 FI98::48: D oLRE QeI RN QR411iL 831 L90a FeSREGH iRl hmBa dnigait, The Bratbed
sequences showing human constant. domains al% t‘a ecI:%G' anti-tissue fagtor

antisEu S PRETAG i 10" BATERRGRG AR hGRiar Kappa fight chain
constantoamain (B, Didtk 2853)dndrifisssarshewm g theiriiman 1gGI
he?ﬁ’é&&@é{@} %%@%&Wﬁ't@ﬁ% H%(%gﬁléx. Preferved antibodies and

‘ fragments are described herein and include those in which Factor X or factor IX

20  binding to the complex is inhibited. Preferably, administration is sufficient to prevent

or treat the condition in the mammal,

The disciosure herein further provides 2 method for preventing or treating Sepsis-

induced anemia in 2 mammal. In one smbodiment, the method includes

25 administering to the mammal a therapeutically effective amount of at least one
humanized antibody, chimeric antibody, or fragment thereof that binds specifically to
tissue factor (TF) to form a complex. Preferred antibodies and fragments are
disclosed herein including those in which Factor X or Factor IX binding to the
compiex is inhibited. Preferably, the administration is sufficient to prevent or freat

30  the condition in the mammal.



192). The figures show hOAT (lgGl) constant domain amino acid
sequences. 30 10 WO 2005/004793 PCTIUS2004/017900 Figs. 6A-B are
sequences showing human constant domains in the IgG4 anti-tissue
faEtoroasriisedy (hFAT) with Fig. 6A showing the human kappatighisehaiti7oco
constant domain (SEQ ID NO.: 193) and Fig. 6B showing the human
IgG4 heavy chain constant domain (SEQ ID NO.: 19Y: 5 Figs. 7A-D are
graphs showing a change in plasma IL-6 and IL-8 (Figs. 7A- B)
concentrations (Figs. 7A-B); or IL-I (3 and TNF-a concentrations (Figs.
7C-D)dpnerhest ggmg%r{%lﬁ)gg@ﬂgm&u%ﬁ%of live E.coliin a lethal
sepsis model. 10 Figs. 8A-C are graphs showing that cH36 attentuates
sepsis-induced acute lung injury (ALI). In the figures, AaDO2 is in mmHg,
time iBROUFPHCRIAAND N DFTREARATEREESt) in ml/cm water, and

I [ ' H ' 9A-B .
55?% %%g%%%%@%ﬁ%%ﬁ%%@? S ARt
eig

NBBGHAS) Fsgires $soRliBhbebaiy apheesnovhiriy thradble

cH36 atterinmaitE 3ePLiB ANtk felatedaeanuiieTs-i6rhaeRns witl Bfervariable
e RS GRS A e Sl e "

hours; partial prothrom

time In seco )

microdFAFYE Formyehas arifsmusracs rapshdoshiowinig e tfel evatioms dnequences).
serum IL-8 (A) and IL- 6(B) are attenuated by treatment with cH36. 25

igure 12 is;a gkaph showing that elevations in bronchial alveolarlevage
o L e s e B R 456, T e

13A-CHiReGr sppTEssiBwRTPHiEMUARE output (13A), mean blood pH .30

(13B), and serum bicarbonate levels (13C) in baboons treated with control

and cH36 aﬁgpgglg)s 11 WO 200%9;%%&3%11@ IUSZOOAIOl.?gO

i5

20

25

30

t (‘gaain {LC) variable
domains of the anti-TF antibody (SEQ ID NOS.: 82-128). Fig. 3A shows the sequence named
"LC-09" which is representative of a fully humanized LC framework (SEQ ID NOS.: 110-113).

Light chain CDR sequences of cH36 and LC-09 are shown in Figs. 3B-D (SEQ ID NOS.: 126-
128, respectively). '

are Sequences o Iy humanized lig

Figs. 4A-D are drawings showing the sequences of partially and fully humanized heavy
chain (HC) variable domains of the anti-TF antibody (SEQ ID NOS.: 129-190). Fig. 4A shows
the sequence named "HC-08" which is representative of a fully humanized HC framework (SEQ

ID NOS.: 161-164). Heavy chain CDR sequences for cH36 and HC-08 are shown in Figs. 4B-D
(SEQ ID NOS.: 185-190, respectively).

Figs. 5A-B are sequences showing human constant domains in the IgG1 anti-tissue factor
antibody (hOAT), with Fig, 5A showing the human kappa light chain constant domain (SEQID
NO.: 191) and Fig. 5B showing the human IgGi heavy chain constant domain (SEQ ID NO.:

192). Tf‘h'e figures show hOAT (IgG1) constant domain amino acid sequences.

10



DETAILED DESCRIPTION OF THE INVENTION As discussed, the

invention provides a method for preventing, treating, or alleviating

symptoms associated with sepsis or inflammatory diseases such as 5
amthts/deractice of the method involves administering to a magyRRbika/o17900
need of such treatment a therapeutically effective amount of at least one

of a humanized antibody, chimeric antibody, or human TF-binding

fragment to prevent or treat these diseases and related conditions. 10

There have been efforts to understand the etiology of sepsis and

conditions rﬁlgast%%B asl.%rgesis. For i{%stance, there is recognition that early :
events in the Sepsis cascade are tNgJErBEY BrasHBstempnmit e 2G4 anti-tissue facior
respogg’,%?e@%}frﬁ&iﬁtﬁmé@mm Ghedatiomskappaligivassilednstant domain (SEQ ID
endothéliuias Subetndethelinlist etias ISR S ,

are libgggted. Endothelial cells%t:-xpressing tissue ﬁ%ﬁﬁ%@%ﬁﬁ%&%m 1D NO.:
exposed, triggering the extrinsic pathway for activation of the coagulation
cascade and accelerating the production of thrombin. Concurrently, the

endothelial damagencassapivhansxacehation efinflamma Eﬂa

L . = L ; 128, TA-
resulting in neutrophil activation, neutrophil-endothelial cell adhesi n=an
furthe B ERRR S ALy e B C T e SeP e onatBigs. 7C-D)
proceksss faptter e Siteibing wiviasioular Bndsthsiial 20ysRtiande.
Endogenous modulators of homeostasis, such as protein C and anti-

thrombin III'?@AT I%Ié §re consumed and their levels become d'ef‘icient as
the body attempts fo FRIFRRG A ABHREIf RERGraitcatuates erneleindomndaicute

condifigsnivng (Ahdothelisl Sgwface 4Dateing WD amOAHIkaimonary
endothatial g;@&gignge@gggp&ﬁ% ivate Qrotein C and its .
modulatigg effects. In sepsis, the endothg(aifl%xﬁ?ﬁig1 aﬂaaggqﬁﬁéeﬁ%ufﬁgm 1
function offthrombomodulin and EPCR, thereby contributing to the loss of
control. Left unopposed, the endothelial damage accumulates. This

ugcontrollegk:  af infl ion.an agylation fuels th
progr%ssiori;)%ﬁs%sgﬁ,.grggu t_inm%g?\\%n %ﬁ%ggﬁ%’gﬁ%é%ﬁzﬂ,%?ml
dysfuR&ish’ ﬁﬁarﬁlt‘ﬁ%@ﬁ@ﬁ) ‘Foéébl‘%f@e number of patients. 30 12
WO 2005/004793 PCT/US2004/017900 By the phrase "sepsis-related
. condition" igy h recede, mpany, or follow sepsis
including,, b%;%%?%iﬁ%ﬁﬁg%géﬁﬂﬁﬁ ?ﬁg?ﬁt?%%%&? fﬁ?%és SBPS?S and relsted

: conditions in baboons. ¢H36 attenuates sepsis-induced coagulopathy (fibrinogen in
20 mg/DL; time in hours; partial prothrombin time (PTT) in seconds; and TAT in

micrograms/L).

Figures 11A-B are graphs showing that elevations in serum JL-8 (A) and IL-
6(B8) are attennated by treatment with cF36.
25

Figure 12 is a graph showing that elevations in bronchial alveolar levage IL-8,
IL-6 and TNFR1 levels attenuated by treatment with cH36.

Figures 13A-C are graphs showing mean urine output (13A), mean blood pH

.30 (13B), and serum bicarbonate levels (13C) in baboons treated with contro] and cH36
antibodies.

1



coagulation (DIC), fibrin deposition, thrombosis, and lung injury, including
acute lung injury (ALI), or acute respiratory distress syndrome (ARDS). A
particular type 5 of lung injury amenable to prevention or treatment by use
whth@dnvension is sepsis- induced acute lung injury. See Wels¥\ehb18k 7900
al., Anz. J Respir. Crit. Care Med. 164:1988 (2001), for instance. Also
encompassed are certain renal disorders accompanying sepsis such as
acute tubular necrosis (ACN) and related conditions. 10 Acute lung injury
(ALI) and acute respiratory distress syndrome (ARDS) are severe
disorders that continue to receive significant attention. In particular, an
important feature of ALI and ARDS, is local activation of extrinsic
coadriatidhEin dESRIRIOIT ONADF Al SIN VASNIEEONjury evolves, these
perturbaliofie,aaweacaR ikeRRIEH0: SIS ARRPRION LR o

microvascular, interstitial, and_alveolar 15 spaces of the, lung leading to
capiftiy BBREFARGRART ARSI &t ShEUTTERIOT, SeBTH OIS of
E_he_ extms: @mna‘gwd_ﬂ‘ﬂthA@yo(leeg aﬂmnietéa's_zgm @Txﬁe):mhad)m lni?tad afiselch
fibri @eﬁg%lﬁﬁt&%%mlﬂ @f@ﬁ%@‘ﬁﬁ%%%%‘ Ltt @IQPOEQ gf lyﬁmﬁ%d%ﬁbody,

vascular permeability. Pfrocoagulants and fibrin are also thought to,
prorfigfRBaBHRY T2 Tﬁ%‘?ﬁ}ﬁ%ﬁﬁ%ﬁiﬁ@ﬂfﬁﬁ‘ﬁl%ﬁﬁgﬁmﬁ%’ﬁ?
produatienaf praktflammatory 20 cytokines, inhibition of fibrinolysis, and
remodeling of the injured lung. Without wishing to be bound to theory, it is
believed that by reducing or blocking these initiating events (extrinsic
1RoagulatioR) i HoRrRs e efadtsbhnmirinseiirrebentyniiiens
lungsisisesderas fitadmtumeyveeeairbe sedoaasknsdlpeket antidhepsis
VORI LSRG S TR Ab 0SNG RALIRL BiCA P FeAeed Bleing

averted during 25 ALI/ARDS. Coagulation blockade can target
TF-Peiqnt opitae(rEepon erdbrlipiecubadodielis) strepss fin S e pedieds
these dlifferen stritegied opndfleminadie rxprekihetdavdepnem) afdung
injury are still being gonfirmed. The Examples sho e of Imerized
H LT e g L
(cH3BdPats) ¥ BIS Emerhitiaton BresbigulatiBrrirFyiainegairead dpareso
and peyenteawWetengdBiueyinlI3nhelid( 0&id4d QBneutrophil activation,
PCLIS20040A AP, sRiesetIRtenton. s e el o0,
emboam%n ) {‘0 prevent or treat s’ep5|s andrsep3|s rellate conditiohs .
(suckHasiIsiC Thgse SHHNRBSY BYsweRidin ercyBiitdoatcty oraokksyial
200mpenesial thedbleacucoagulatinn CRGeasieatie sudis protein C and anti-

thrombin III (AT III), are consumed and their levels become deficient as the body

atternpts to return to a normal functional state. Under normal conditions, the
endothelial surface proteins thrombomodulin and endothelial protein C receptor
(EPCR}, activate protein C and its modulating effects. In sepsis, the endothelial

25  damage impairs this function of thrombomodulin and EPCR, thereby coniributing fo
the Joss of control. Left unopposed, the endothelial damage accumulates. This
uncontrolled cascade of inflammation and coagulation fuels the progression of sepsis,
resulting in hypoxia, widespread ischemia, organ dysfunction, and ultimately death
for a large nurmber of patients.

30
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Preferred humanized antibodies, chimeric antibodies, and fragments
thereof 5 specifically bind human TF typically to block at least one of FX or
Factor IX binding to the TF complex. Typically, such preferred antibodies

wach§agments also inhibit or block FX or FIX activation of that2mapia7e00
Thus, the compositions and methods of the invention reduce or block

unwanted activation of the blood coagulation cascade by decreasing or
preventing activity of a key molecular component. 10 Such preferred
antibodies are different from prior antibodies such as those provided by
U.S. Pat. No. 6,274,142 ("142") to O'Brien et al. For instance, the '142
patent repBrtéaFmisutratizintylaistivenisionh it marm S BHdW FadEEede,

VIIN @ apsHfest rdetonlysis R Rt ors 4 amtenCantashprefeftetkcular
antibodies of the invention 15 substantially. reduce or, block at least one of
g e S e e
01/70981AsAhdntivrradepravienshylitiwsanciorsdgiBio n‘aetvaisntida
promgingnt ifesfure-eiektainnflanmatony.disedsas opadiaulatythasgsis-
assaociated with 20 au,toimrgurg}y S&gi etinlberg, gt t, Art rriti RQ%‘Q’E'
20 GBRTOES S ReaTe SHIRR R ALY 1 S4B b b e
Wakigfeldef2al] )) ol imfatitol AF0lkRectB3ssci004 eGuhophl dsailerarch

Derm&%mn%%%gﬁéiéggs@&%i}éﬁmér%@tA%aﬂ%ﬁ@@bondﬁﬁoﬂsﬁ
Irnmunopathol71:149-155 (1994); More, et al., J Clin Pathol 46:703-708

(1993). Elevated TF levels have been reported to be associated with
1fisease activityl@Rimsygierhit dupuste rytheaatoduseS soBenal Adtal) are
JRheUMaOl 272 8 2B d2ud 20R0 I dgdfia aneRisst ofibisdayanten to

help_control tissue factor-mediated. coa?gulation,th reby reducing or in

SOMEPRTSHEH SEEHR LG TS MRSt AU S ATRB RIS S LA &% n
and whidegined fierivotielingithéit isjatyatiniesk ties payuivdiamshatobgen
diseases. S0 &4 WRRMRONAERR B LS00 R0 By theapivase:

"inflammatogsdisease"_ including plural forms is meant a pathological

1 dondhitsF a5G6AHaRleRG SheeivaHEBH TR et A RE AR 6 et o
coadLiationnRrefer estinfammatetpdistasod age issualtytasdani dieuith
a kngyyn e, susnected. adommune-ceRdiian-Fypically.sueh disgases
are further associated with . :

permeability. Procoagulants and fibrin are also thought to promote other key events
in the injury including complement activation, production of pro-inflanmmatory

20 cytokines, inhibition of fibrinolysis, and remodeling of the injured lung. Without

wishing to be bound to theory, it is believed that by reducing or blocking these
initiating events (extrinsic coagulation) and downstream effects (pro-inflammatory
events) in the lungs, disordered fibrin turnover can be reduced or blocked and the
evolution of severe structural and functional injury can be reduced or averted during

25  ALVARDS. Coagulation blockade can target the TF-Factor VIia (TF-FVIla)

complex at several points, but the effects of these different strategies on inflammation
and the development of tung injury are still being confirmed. The Examples show
use of a chimerized monoclonal antibody against human TF (cH36) and its Fab
fragment (¢H36-Fab) in blocking initiation of coagulation in gram-negative sepsis

30  and prevent acute lung injury.
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5 enhanced production of pro-inflammatory cytokines and/or chemokines
as determined by standard methods. Examples of such cytokines include
IL-1, TNFa, GM-CSF, M-CSF, IL-6, LIF, IL-15, IFNa, and IL12. Examples
wbsuetinekmmokines include IL-8, MIP-la, MIP-113, MCP-1 pENBs7B 480000
RANTES. Typically, but not exclusively, one or more of
neovascularization and extravascular fibrin deposition is 10 associated
with the inflammatory disease. More particular examples of inflammatory
diseases according to the invention include arthritis, preferably rheumatoid
arthitis (RA), lomerylonephilis, upIs, seosia. RopriasianSioaian's
syndrome & |nPfPammaf:10ry owel disease. Arthritis can be readgll
detectet byl ormsioradatebraifamsksarieaies hEAIdinG PraSEnt “‘g?g or
synayiakinflammation kpaanms-iaformatinndandganiiagesceisttuction.
Preferred use of th%lnvteiglticggsvg'll help reduce, preyent acaleviale

sym SHRE A ammatory disease typically by decreasing o
TF-mediateilydoabjulatio T Fagnivalivie 'Sednhleasansr bl e ekl egdse
IOhFOVQQ ﬁaéﬁ%%g{?egf\lf@w@g@ﬁ e?&lkrilﬁhféil'ﬂag abits o innitesktossupipoithigit orl
the production of inflammatqry molecules,..enhancin [

TR A AR BT P R o
and heastingoangiogendbisk Thedriv ardrinusisheoed iaptiomepscade
fundgmental means danaddiessinginflapmatensdisapsecby providing
compositions and methods for specifically binding and inhibiting function
18f TF. 25 Practice of the invention will particularly help in the prevention
and treatmnrh ofiftadaminsigsaurctimm & uneigeeiheie ihaidesh
agresment Witk i inkeniiyesconqeniz See daisy @bl FulGlinatvakt '142

107:631-640 (2001); Varisco, et at. Ann Rheum Dis 59,78 -
B o8t SRR e S TR Se D YEAE e

PCT H&:0014/017e00s Beod¥cUssentratertsisraantitedes S8 G5 b

§5ﬁ§u§&%&1}§/{t¥a@?¢& ek &?_@L& &U&ﬁ%&@#ﬁéﬁﬁﬂt@ @&fﬁgzggamex.
ISCIOSe a variety or marine 1= odaies and antigen ninaing
BT

fragn%%?ﬁ?%ﬁ@? R Characteristics. Such 5 antibodies

and fragments can be employed in accord with the present invention.

Additional lﬁs%ﬁ&ﬂi@ﬂ%%%ﬁﬁ%@%@ ptagdtifcusedita fsagkominent

experimentall ) : \
P feature of c}értain inflammatory diseases, particularly those associated with

20  autoimmunity. See Weinberg, et al., Arthritis Rheum. 34:996-1005 (1991); Kincaid-
Smith, Kidney Int 1:242-253 (1975); Wakefield, et al., J Clin Pathol 47:129-133
(1994); Schoph, et al., drch Dermatol Res 285:305-309 (1993); Zeher; et al., Clin
Immuno! Immunopathol 71:149-155 (1994); More, et al., J Clin Pathol 46:703-708
(1993). Elevated TF levels have been reported to be associated with disease acﬁ\dty

25  in systensc lupus erythematosus. See Segal, et al, J Rheumatol 27:2827-2832
(2000). It is thus an object of this invention to help control iissuf_: factor-mediated
coagulation, tﬁareby reducing or in some instances blocking the inflammation,
pathological tissue destruction and undesired remodeling that is a.halbmark of many
inflanmatory diseases.

.30
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induced sepsis, for instance, in a relevant rodent model. However, and as
will be appreciated, such marine antibodies and fragments are not usually
appropriate for use in other mammals such as primates and especially
wwomaneybjects. Further suitable 10 antibodies and fragmempisiare2oo4/017900
disclosed by U.S. Patent Application Publication No. 20030082636; WO
03/037911 and WO 98/40408. By the phrase "antigen binding fragment" is
meant at least a part of an antibody that specifically binds antigen. An
example of such a fragment includes an 15 antibody V domain. Examples

of a suitabjg ¥ domain-pinding partper include 8 ¢ gom in and acceptable
fragments thereof. Further suitable fr%ﬁwéﬁ%& fg%ﬁf Lér%g?%n%i‘s %ﬁgea@a

donPafHeRrAlrardEirb AT it etithap Hraseirst Tiewdied amioitisatiden
fronmcoafpouiod5 kitbetedtoing tonahont dfkilo daliansipreissably betweeswn or
fro i 0 .about 30.kilodaltgns, more preferably apqut.
e o B e Soame R 0 B AR
nclFEgc S Heer Aflariad geniecponiemesid/or digaaksirss sion
chrameipgiapiysksingiaparamiatehnsisesrMarkeholiagmentds. MassNro,

spectros 0] ino_acid sequence analysis. Further specific antigen
oA TR MG T B o) Eal Aoy APPSR DR
constrlictsIthat Mithide Mi@-apilkomy VENEaSRATd SN alyisalitable not
antiges e fromsn i Rclde.aLianst eadolan aplosnbndoa.,
domains algne or in combination with a cognate constan fm omain or
1ragfiorteirerddreadrmeeti dents ddosrarratomanmplpealvsanmetory
comjignestsafthe sameivmincgadinihaay y:t-onlight i ahaiyis
Typjeal\C. ' ave a.molecular mass of between from
e e
abolHBRAGHANSTE fhestssurabritscmbeontndardal by one or 2
PCEA 52004/ 01 7a0Rkitodaliions-asdetrmned byawasiety shsatandard

15“9%?&%5&?'%@%%% g%%gﬁ(lamide gel electrophoresis or size

exclusion chromatography using appropriately sized marker fragments,
mass spectroscopy or amino acid sequence analysis. Additionally

suitable antigerdindingHsgraanisierdisclases pelw as:yiela2 apuibioms
SR AT R R B
PubvEsadEHR-Nch activation by TF is believed to provide many disadvantages
20 including, but not limited to, supporting the production of inflammatory molecules,
enhancing proinflammatory cell activity, increasing tissue destruction, increasing
utrwanted remodeling and boosting angiogenesis. The invention thusAprovides anew
and fundamentel means for addressing inflammatory disease by providing
compositions and methods for specifically binding and inhibiting function of TF.
25
Practice of the invention will particularly help in the prevention and treatment
of inflammatory autoimmune diseases. Recent work is in agreement with this
inventive concept. See Marty, et al., J Clin Invest 107:631-640 (2001); Varisco, ef
al., Ann Rheum Dis 59:781-787 (2000); Busso, et al., Arthritis Rheum 48:651-659
30 (2003).
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20030082636 and the following International Applications: WO 03/03 79 1
1 and WO 98/40408. 10 As also mentioned, one approach to minimize
any potential immunorejection by primate hosts such as human patients

Y60 aonzakeres chimeric antibody. By the phrase "chimeric antib@g\>&/017900
related phrase including plural forms is meant antibodies as disclosed

herein whose light and heavy chain genes have been 15 constructed,
typically by genetic engineering, from immunoglobulin gene segments
belonging to different species, usually a primate and preferably a human.
For example, the variable (V) domains of the genes from a mouse
antibody such as H36 maybe joined to human constant (C) domains,
such as yIAyaisyassai i 1A Sypicaloth &1286eiti cushiiziefid 18ritibhoeiditrusla

hybrid, g@@é&%ﬂ%@@t@ﬁ&{o@g ARgEN: %&@ip%mm@@mﬁpm@omes

mouse antlbo and the C or effector domain from a human antibod
a|thwb%$ﬁ%@#ﬁa?ﬁrﬁ%§ra%ﬁ‘é®e%§?ﬁ§%@ G SEEREET e
chiragsieantiberyfendseciith theploveriticncdisdveathriib issoat favtotion.

antiadSLiRe disclasselond e BXamilae.sn siehle cmanc

anti Ies O use wit e Invention can be mad eﬁéone or a

comibiesibirrA %A SR dy sl Re HedrstBadH th T pag Ay gdll be
5,986/085t8, 256 30 1aahitodit HRBIIGG4: AMQD BALN0G rephighlyr use

useful murine anti TF antlbod can [ i
source:ﬂlnéjll aHlllrrlxgi?h «gncanes'lwf/d gg e%afigygl %%%?é%tﬁljgﬁ%%ﬁggﬂ Q{Eg%%?@

1Univerbgdisont agnemana dislosub st Solatent Apicatinpday! adopdin
depositadas AT ®0 dxcessipamilwrdiE/A2aB5. Alternatively, suitable
antibodies can be made de novo (as polyclonal or monoclonal 17 WO
2005/004793 PCTIUS2004/017900 as needed) in accord with procedures
disclosed Bytfe RrsscPanti st dintiog dapant B88EeerHshAte.

Seexalapdd-BaRplent-Apnication Rubluatiomple o 2Q0RAABRERE anthithead
ey
is afcoriferdneespiabl e fyael1 Frabepmitshlernguprip igjpde parts of
des m@a,t%@rﬁaﬁdﬁ@ﬂ@ thenanttaoshipiodusss bytee/meiher eldasyeantton
H36a out%? ﬁ acpaﬁgntsr%rgbtoh?zﬂ)r 108 éXltons, preferably between from about 20
kilodaltons to about 30 kilodaltons, more preferably about 25 kilodaltons as
20  determined by a variety of standard methods including SDS polyacrylamide gel
electrophoresis or size exclusion chromatography using appropriately sized marker
fragments, mass speciroscopy or amino acid sequence analysis. Further specific
antigen binding fragments include Fab, F(v), Fab', F(ab'), and certain single-chain
constructs that include the antibody V domain.
25
Additionaily suitable antigen binding fragments include at least part of an
- antigén binding V domains alone or in combination with a cognate constant (C)
domain or fragment thereof ("cognate"” is used to denote relationship between two.
components of the same immunoglobulin heavy (H) or light (L) chain). Typical C
30  domain fragments have a molecular mass of between from about 5 kilodalions to

about 50 kilodaltons, more preferably between from about 10 kilodaltons to about 40
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10 clone, whereas H36.D2.B7 is obtained from the secondary clone. No
differences were observed between the antibody produced by those three
clones with respect to the antibody's ability to inhibit TF or other physical

WoRRERS7IH general usage, H36 is often used to indicate gptnidzoo4/017906
antibody produced by any of these clones or related cell lines producing

the antibody. The mouse-human chimeric version of H36 15 is referred to
cH36 (and also as Sunol-cH36). See also the U.S. Pat. No. 5,986,065
and PCT/US98/04644 (WO 98/40408) for more specific information about
the H36 antibody. A preferred chimeric antibody combines the routine

vari&Bteédaniati eI shitaRTE ahtBRtRTSHERS IBrrtYRuman
constaypiceitmaite. sSEhd smaplpuistionsige ustlatyadhievaecplusinstandard

nucleis geid s hinaianESigues. ANaHE. VRS eLaudh. shinreric

antibodiées can be prepared, including e.g. by producing human varia
donfayeRinfeldidoniiysE R Parrismihe das Asraunmaisdeid ey as well
sonsenveriegioNs b s astigas sErling domain Fae af mdanan origin and
only, LAkl lORs are_of -human origin. See. $.L..
Mo B S P By Sy
(1988525 ¢R§ ¥ and thr&llovae meaei el Apmiaatiogy. 7OdY 81 P 11 9edvo
Kozebhoersekal., Inmunology Today 4:72-79 (1983); Olsson et al., Meth.
Enzymol. 92:3-16 (1983); U.S. Pat. No. 5,986,065; and PCT/US98/04644

(WO 98/40408). 30 18 WO 2005/004793 PCT/US2004/017900 Nucleic
18cids encoding the H36 variable and constant regions have been

disclosed i the théntiRak, Mo 29860 6bmansiRGIYUSIHME44utection
98/40408), for example..See also U.S. Patent Application. licatign No.
00 AT SIS GHDA R S At et
the BlFAsT [ekimmsrredvdboensedatpidinge imcidnantighfornainmemstant

(C) domailed & dfstloded, 1Rfem fdgrpeiahiheteeivOitan ibedmmanized light

hain fr nt will haye an amina acid length of between.from about 8
b A e O e

0 abou

amiprdcagias 1a diffveret presierabipibeapaaiiyerd svbmbina koo dp25
amipguagidshd haisiae (O thains of the genes from a2 mouse antibody such as H36

may be joined to human constant (C) domains, such as vy, 7z, ¥3, OF V4. A typical
therapeutic chimeric antibody is thus a hybrid protein consisting of the V or antigen-
20  binding domain from a mouse antibody and the C or effector domain from a human
antibody, although other mammalian species may be used. A specifically preferred
chimeric antibody for use with the invention is the anti-tissue factor antibody cH36

disclosed below in the Examples.

25 Suttable chimeric antibodies for use with the invention can be made by one or
a combination of knowr; strategies. As disclosed in the U.S. Pat. Nos. 5,986,065,
6,555,319 and PCT/US98/04644 (WO 98/40408), a highty usefnl murine anti-TF
antibody can be readily obtained from a variety of sources ncluding the American
Type Culture Collection (ATCC, 10801 University Boulevard, Manassas, VA

30 20110). The antibody has been deposited as ATCC Accession No. HB-12255.

Alternatively, suitable antibodies can be made de novo (as polyclonal or monoclonal
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humanized light chain fragment can be determined by a variety of
standard methods including SDS polyacrylamide gel electrophoresis or
size exclusion chromatography using appropriately sized marker

Waeheniswinass spectroscopy or amino acid sequence anglysigsahso17o00
Typically, the chimeric antibody for use in the present methods further

includes a human heavy chain variable (V) domain having an amino acid
length of between about 80 to about 650 amino acids, preferably between
from about 95 to about 540 amino acids, more preferably about 102 to
about 527 amino acids as 20 determined e.g., by standard SDS
polyACHFRSiBerefer e el et esiItr Gird Bkt Thidtharditdphgnd
usingsappropstatatyrgized marker fragments; mass spectroscopy or amino
acid sequence analysis. Nucleic acid sequence encoding suitable human

light chain C and V domains 25 have been reported. See e@g Kabat et
at. in SeqbeEEsSAPra@hABHmmbIBE kP Aterdd R EarrHbe. S,

DeptiphitigaiandHumanGenricesLhSoFovermamwnt oBrotoy Office
(1991) NIH Publication No. 91-3242; and GenBank. See the National

Center for Biotechnology Information (NCBI)- Genetic Sequence Data
Bank (Geisankpedstaerniasmabthsrad ot Niddicieferahia hgripgs H36. Itis
RockyillerZike.B8; Bethesdad MR 208947 SeeBensan, doshimtals TGk the

Acids,.Res. 25:1 97) for a more specifi cription of Genbank. 19
e e S e R
1fectiiouadsors 56 tmaKing thineh ineribaribotivsiant MRdiEntisetlies
and\{bea@dmg?afeﬁe@ﬁmaaaﬁme&@ ﬁ@uacb&sga #lise |ﬁh¥&d}1§ﬁ|9w%ﬁ rﬂﬁdga@léyto

Sambrook et al. in,Maolecular ning: A Laboratory Manual (2 .5
g R e B S R
Wild{p&is Shersuiidie Wdiat¢ roRIY mubsdymacdnesd e iyl Bationpy or
Wh i %i&lg%m@ifﬁirl@éé @}B&ﬁa@@ﬁ@ QRFRAY ai'ﬂ%_tm@({ji_s@-ﬁtjm-ﬁﬁ @iﬂﬁh@@@ K&@iﬂ@ eggsk
t wi usefu repare humanize tihodies. e.phr

1R e B i S R e P S A ang0es
hunsah BCR/SIS0864 G fSrai§/ 4t onworosparées Bifgapéomappat the H36
prefgfigily four human FR subsets, and one or more CDRs from a
non-human source, usually rodent such as a

A preferred chimeric antibody combines the murine variable domain from a

20  suitable antibody such as H36 and a human constant domain. The manipulation is
usually achieved by using standard nucleic acid recombination techniques. A variety
of types of such chimeric antibodies can be prepared, including e.g. by producing
human variable domain chimeras, in which parts of the variable domains, especially
conserved regions of the antigen-binding domain, are of human origin and onty the

25  Thypervariable regions are of non-human origin. See S.L. Morrison, Science,
229:1202-1207 (1985); Oi et al., BioTechniques 4:214 (1986); Teng et al., Proc. Natl.
Acad. Sci. U.S.A., 80:7308-7312 (1983); Kozobor et al, Immunology Today 4:72-79
(1983); Olsson et al., Meth. Enzymol, 92:3-16 (1983); U.S. Pat. No. 5,986,065; and
PCT/US98/04644 (WO 98/40408).

30
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rat or mouse immunoglobulin. Typically preferred humanized
inmunoglobulins of the invention will include two or more preferably three
CDRs. Constant domains 15 need not be present but are often useful in

wesist@fuction of humanized antibodies intended for in ig¥QH$R64/017906
Preferred constant domains, if present, are substantially identical to
human immunoglobulin constant domains i.e., at least about 90%

identical with regard to the amino acid sequence, preferably at least about
95% identical or greater. Accordingly, nearly all parts of the humanized
immunoglobulin, 20 with the possible exception of the CDRs, are
preferably Stfsatasiiigaiaénadhs 18 cooniedpondimgspat rsobmdteraliyen

OCCUHENGAILEGB TNYTR _d.Q%ob,gﬁﬁ,@@)%ﬁid lﬁ@_?fuiﬁh h%‘;bf_ ?@ﬁt@?@@l@gm@ﬂqﬁr
aming acig uen ntity are standard in the fi include visua
P s WA SOl TR SR HBRONEHE (OGS S RET and
FASTBAIAR ik 8ot 4RéCRlational Library of Medicine (USA) website),
Preferred matching programs for most embodiments are available from

website f t(l)‘ln% thl rr&atior%at lmMﬁ??’fﬂquics IMGT) database and a
more preferred Matehg program FHREE AMBARERE Rt rograpdieht
calletiam avekiavhich disnaveilablecifitheaKabat databascOBes e hnsanifsd

Wu hitRbatdatahasaandits S0-anelication: fFutwe.disections, dlugleic
0 WO 2005/004793

Acids Res, 29:205-206 (2001) ) )

RIS LATA S0 B (R b e AR RRRREPA R B 23S AR Ecids
1Qnti b@d%’?h@ﬁh@l bdesa liwvmabize tDightiohaipanciacheariiedi keaiie

chaifuimydn egie BN ragRent ban MOIESARSHBIA: Qi&! Bk SRk fTeRd At

at, supra; Kqzhor at al., supra; Olsson at at, supra; and other references
citea‘lgﬁg%gé%.l’@éﬁ%ﬁﬁpﬁi %?Eﬂﬁ‘i%?h%&%oéﬁ‘ﬁﬁmaﬁ FRETIREANY a
partisirapntibtiysipré forsish/fiagerttthatds soksantigerorspeaifizatly. The
H36.QuetdstaRtiRody can be humanized by one or a combination of
I%\pproaches as described, for example, in U.S Pat: Nos. 5,766,886;
,693,762; 10 5,985,279; 5,225,539; EP-A-0239400; 5,985,279 and
5,639,641 vwicaBdibeldsentin athibody istrednbs parpgpli aatibnin funtiber

20030190 40Rmak & 8P chai AR VAP -dd%%@ln@%%ﬁ%@a%%?én%%?fs at

at, Nature 321:522-525 (1986); Junghans at at, supra; and Roguska, at at
PNASTTSRP Y1 88050 K oT Ra i AT R RO BHE P FRAHAR

antifodid4) amino acids, more preferably about 102 to about 527 amino acids as
20 determined e.g., by standard SDS polyacrylamide gel electrophoresis or size
exclusion chromatography using appropriately sized marker fragments; mass

speclroscopy or ammino acid sequence analysis.

Nucleic acid sequence encoding suitable human light chain C and V domains
25 havebeenreported. See e.g., Kabat et al. in Sequences of Proteins of Immunological
Interest Fifth Bdition, U.S, Dept. of Health and Human Services, U.S. Government
Printing Office (1991) NIH Publication No. 91-3242; and GenBank. See the Natjonal
Center for Biotechnology Information (NCBI)- Genetic Sequence Data Bank
{Genbank} at the National Library of Medicine, 384, 8N05, Rockville Pike,
30  Bethesda, MD 20894. See Benson, D.A. et al., Nucl. dcids. Res. 25:1 (1997) for a

more specific description of Genbank.
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15 Particular humanized antibodies and fragments thereof for use with the
present invention are disclosed below in the Examples section. Preferred
chimeric antibodies, humanized antibodies, as well as fragments 20
Hheteefdhatspecifically bind human TF. By the term, "specifig-Bifshifng /o®fooe
a similar term is meant a molecule disclosed herein which binds another
molecule, thereby forming a specific binding pair. However, the molecule
does not recognize or bind to other molecules as determined by, e.g.,
Western blotting ELISA, RIA, mobility shift assay, enzyme-immunoassay,
competitive assays, saturation assays or other protein 25 binding assays
know in the art. See generally, Sambrook at at in Molecular Cloning: A
LaboratorysMariesdo2ttiiasht 1988)an tbAustbaliral thsdgraraneHiadiew
and snendnapiiaRdias A Labatalog Mannald 8% Gold Spring Harbor

New York fof, examples of methods for detecting specific binding between
ol ST BE PR, SAIE LA ericaribeeessm ek o2
antidegiismhdundghwents Goresewithdhednyastion Wil ieatineayiRast
one @fJ Nawdigseciadign constant (Ka) 21 WO 2005/004793
PCT/US2004/017900 for the TF of less than about 0.5 nM; and 2) an
affinity constant (Ka) for the TF of less than about 10 x 1010 M-1.
Methods dfopreferinirgtsuciyassayssaieknawnminithe ifielthareiehitRins:
Enz _ikeg 2 ISA), Enzyme | NQASS
E|§m%$oim,m§%§§s%%e?§r2?%%q R e i oY
uit4H5 8 BF O BETEL oA iFcrsasr R rAvar Bisheli (hrcinsudse At ege human
refeFiReeitodhgrefmratyat Bandasdimsy orsepicrshio gheasaay fo@ensiallyr
suc j gpipisteri am-negative bacteria to mankeys
S R S M P
spebititaiiy s goear ety e divpisbuerebredmopmg)«s mesnneliobased
andisadmimstered] intiade nov stynicréppfifable ey USR0S ins
0 j - [ ntrol group.can receive a.saline or _
If{FT:B %Elﬁ%/él é)?l ﬁ%ﬁéﬁgﬁﬁgﬁéﬁt@% %ﬁ’?ﬁﬂ recanNes i oIS ﬁ%ec {09] ﬁn%%aatmf«g%@ﬁ
moREHH YBreterabir aBel cantintiRe Brvitermrusion whiactelia
e.giddegsithamakoitidiopi bafe s Sontahand reaimentgigupamonkeys
2 sl MINAIee Rl ARAYAPSSILAN SIRRITY I NERL BEe e
1dentical or greater. Accordingly, nearly all parts of the hamanized mmmunoglobulin,

20 with the possible exception of the CDRs, are preferably substantially identical to

1

corresponding parts of naturally occurring human immunoglobulin sequences.

Methods for determining amino acid sequence identity are standard in the
field and include visual inspection as well as computer-assisted approaches using
25  BLAST and FASTA (available from the National Library of Medicine (USA)
website), Preferred matching programs for most embodiments are avéilable from
website for the international ImMmmoGeneTics (IMGT) database and a more
preferred matching program for this embodiment is the program called Match which
15 available in the Kabat database. See Johnson G, Wu T. “Kabat database and its
30 application: Future directions.” Nucleic Acids Res. 29:205-206 (2001).
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more specific information about the standard in vivo septic shock assay. A
preferred method of the invention employs a humanized antibody,
chimeric antibody or fragment that increases monkey survival time (hours
Voo dapaplpwat least 20 about 2-fold, preferably at least aboyi3{RldhosnRsm0
preferably at least about 5 fold to 10 fold or more as determined by the
standard in vivo septic shock assay. Additionally suitable antibodies for
use with the invention can attenuate (reduce presence of at least one of
interleukin-6 (IL-6) and interleukin-8 (TL-8) in the 25 plasma of subject
mammals after at least about 5 hours following administration of the
antibody. M ERBYEE o PHERRER Nt BndS i 4e FikAdn TG ekiEstom
plasmanard kownianddndiuderiinmbaciogical iappeatbiesisuskeasIRIA,
El - t ike. 3.0 1n roach, iS IS | ed.i
%ﬁlh@ﬁ,\ g JIke. 3,040-qpe 2pp! 9%%%?%%%5(6:;%%%%%&%, dﬁs%n et

suitable primate such as a‘'monkey and along lines

predfiotieRF nieh B ETsrL 61 iFb BTG o fsspifaIs L AN B0Esf004 793
5 PCahfibo2004/0 4 900 xbabpandivith attiobdyl Qldecab1 kgakr teo biatsaling),
thesge%géggﬁ t baboons receive a bolus injection of at least | mg/kg
antibody, preferably about 10 mg/kg prior to infusion of bacteria e.g., less

than about 1 hour before injection of the inoculum. Baboon survival and
IL-6 and fi8Hey 61 iE plashaiaradme nitetHyrstandared oroeaesegs. In
anogther roach sis-like conditign, is jndu | ' rimate,
L S AN e s
10 (seaWeltys e oK tahr AP 30RESSH2 E rEafé MdY. o 82 dinlg9m01)
anche gseripedtins 1 fushrphdetaldnosample ) sbsdiianabpreierred
humanize ibodi himeric antibodi ts. thereof exhibit
W Ei B e e R e R
detenifred Bysasktariodr EBAStREHRRE 1) Whkferssiditioral delgiamyiason
afterahotitp Mmikstrs. administration of the antibody or fragment to the
mammal. An especially useful PT assay has been disclosed in the U.S.
Pat. Nos. 5,986,065, 6,555,319 and PCT/US98/04644 (WO 98/40408),
for exampietiqlsrthieppretdratbansb aeidmineusshiereaé dorrdsoviti e

preseshinventisn.20iskdtniaisliedeppsitigneby.atdaast about 50% as
determined by a standard platelet

15

Preferred chimeric antibodies, humanized antibodies, as well as fragments

20 thereof that specifically bind human TE. By the term, "specific binding" or a similar
term is meant a molecule disclosed herein which binds another molecule, thereby
forming a specific binding pair. However, the molecule does not recognize or bind to
other molecules as determined by, e.g., Western bloiting ELISA, RIA, mobility shift
assay, enzyme-imnimoassay, competitive assays, saturation assays or other protein

25  binding assays know in the art. See generally, Sambrook et al. in Molecular Cloning:
A Laboratory Manual (2“‘i ed. 1989); and Ausubel et al., supra; and Harlow and Lane
n Antibodies: 4 Laboratory Manual (1988) Cold Spring Harbor, New York for

examples of methods for detecting specific binding between molecules.

30 Especially suitable chimeric antibodies, hurmanized antibodies and fragments

for use with the invention will feature at least one of: 1) a dissociation constant (Ky)

21



deposition assay. Methods for performing the assay have been disclosed,
e.g., in the pending U.S. Pat. application 10/310,113. Still further
preferred antibodies inhibit collagen-induced arthritis in an 25

weomental mouse model. See Example 5. "Antibody"”, "anihooks e 415600
with the invention” and like phrases refer to whole immunoglobulin as well

as immunologically active fragments which bind a desired antigen. The
immunoglobulins and immunologically active (antigen-binding) 30
fragments thereof include an epitope-binding site (i.e., a site or epitope

capable of being specifically bound by an antibody reco%ailzmgbgntlgen)
Exémpraiy antisoliys 29w 20658 Sl

fragienis ibstde xfuf‘éma‘mpiethl}@hﬂﬁfvﬁarﬁﬁ’ig shmb)2 i agrivens, ifHdf
mo}eﬁyleg ind E{;‘é’ d f'xﬁ E r?(n @%Qg prg)srag ﬂlgﬁmg{gﬂgﬁgbulms

singfe dhain - imman S, or o er suitable an igen binding fragments

(sdenaneoBisey SERY) I@@W@%E&MMC{ Poasy Hu&tSet al., PNAS,
5(USA), 85:5879 (1988) Webber5et al., Mol. Immunol., 32:249 (1995))

Particular chimer ed.anti dies of on can
%H 1ona&? l% D 168 W dxcraeﬁ%e S@%@Jﬁ%ﬁ@ Eﬂ%edpg

be polyc1%na gf'monociona , as nee may have, without
limitaticimenTdsGal GG kG IHMIEAISON b1 Topak RSESY I ERgRITAN
esra&asaakhyae@e{&ede@amelﬁg%megﬁmm,acmemﬁm@sm wancbe

maripulaied o have an 96 (el OATS.0 1954 GISUINFATY o

isotyPEs SUEH BB ies Caf be polyclona or ‘monoclonal as néeded to

10ackievdi thboubjeCtvES k) asfeadhdvrarirvd nud AdBHsbBaRh EREV FROSEME 2
insianegs, SingissehainRnidagies;such B3 Riumanized singig-gbajnail

be preferre 15 P ice af th nvention Js ap Ilcab\!gt ide_spec
of ATEPTHALR. nﬁr%rferg R Gh mamma&%a{ n%%%uc%%?ﬁé%%?l@ %&W

chitepaih mkmaﬂmmwemhbreq@mf@ranwmrﬁéﬁe@ affefisan e-8-»
patgRtinest:amehads. wﬁﬁ@m&@émeﬂt%meﬁeaﬂa&éﬁaﬁe@ﬁdﬁ

suspected of havin is js-re ate an. 29
|an§Wﬁ%rt?ﬂ‘§f/°af’sb8Vg é%ﬁaa?%é:sgc Eds |ss(i:lﬁ"§§£ed eg\i}e antodFeso‘g the
inventiospenificsuftalbhtifranvs ts shadedfincere ISePEEMRTISESRY to a
mammal, preferably a primate such as a human, to prevent

A preferred method of the invention employs a humanized antibody, chimeric
antibody or fragment that increases monkey survival time (hours or days} by at least
20 about 2-fold, preferably at least about 3 fold, more preferably at least about 5 fold to

10 fold or more as determined by the standard in vivo septic shock assay.

Additionally suitable antibodies for use with the invention can attenuate
(reduce presence of at least one of interleukin-6 (IL-6) and interleukin-8 (IL-8) in the
25  plasma of subject mammals after at least about 5 hours following administration of
the antibody. Methods for detecting IL-6 and I1.-8 and quantifying same from plasma
are known and include irmunological approaches such as RIA, EIA, ELISA and the

like.

30 In one approach, sepsis is induced in a suitable primate such as a monkey and

preferably a baboon along lines previously mentioned. Prior to inoculation of control
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or reduce sepsis and related complications. According to one
embodiment, such 25 antibodies are used with one or more
pharmaceutically acceptable non-toxic carriers such as sterile water or

walines/glyeals such as polyethylene glycol, oils of vegetablecariginsarmaoos
the like. In particular, biocompatible, biodegradable lactide polymer,

lactide glycolide copolymer or polyoxyethylene, polyoxypropylene
copolymers may be useful excipients. Other potentially useful
administration systems include .30 ethylene vinyl acetate copolymer

particles, osmotic pump implantable. infusion syst and_ .
oSO T HAERR o DG Lt A B R el P B TEc e
24 \WD:2DPE0047 93 @€ T FUB200U/o1FOPe b inamerbrmgkarssititon or
SUSRERSIAN{BLANoRRilizediormLthat ¢a0: Berre sgnstikadomR alion
or suspension), and will pre ragelly mcludi aﬁgroxmat%ellyd%os a‘;{%‘,}%lO%
(WARP ?%é"ﬁ‘ﬂi’iﬂ&&@%ﬁ%@iﬁé RESHVB RS- Sre A s s radiniately
9.0 odeises. (W/w) of the antibody. 5 As discussed, the antibody or

fragment can be administered according to the invention as the sole
active agent or in combination with other known anti-sepsis thgi?ﬁi,es. For
instance, SHERPHTTBRREL of FPRTHENTS T B SRS 2 816 UM
paqaummodm,mmwﬂmwmm@ﬁmmms@mg@’@pwﬁmte
antibetisse 10 typisalivza broadsrest i inkaysaops antiniotic dheepy-

Preferred antibiotics include those known to have broad spectrum
18 iftReb bR RARPR S TEring gram- positive, gram-negative, and

anaerobic bacteria. Thus in one embodiment, such antibiotics are given

during or aftaradministrationafihe.ARthediasant.irgmemiridissiosed

herein, preferably parenterally in doses adequate to achieve bacterg:idal
15 dEremTEVRREA REFSHAIRAR g g it VarGTs TRRgIRed © 200ut
suppebticentideragieandanl bg useditodgssibtoretio@l) suchuasy, particularly

1 8dmipistration of QrORR:RLAYEASKSIUIdB.gad Msdications Matma. An
increase blood %Fﬁressure. Dialysis énﬁ% be necessargaln the event of

kidriegerantiresel hesmabreRrvR ARGH 18 BRbPréauied iréShfiatory
failuss568¢arEd e PRISIRIG bt if8KO iy 4levlobingsapsis and related
conditions include, but are not limited to, the very old and very young

individuals. Also at risk are those with _ ) ,
Further preferred antibodies for use in accord with the present invention

20  inhibit platelet deposition by at least about 50% as determined by a standard platelet
deposition assay. Methods for performing the assay have been disclosed, e.g., in the

pending U.S. Pat. application 10/310,113.

Still further preferred antibodies inhibit collagen-induced arthritis in an

25  experimental mouse model. See Example 5.

"Antibody", "antibody for use with the invention” and like phrases refer to

whole immmumnoglobulin as well as immunologically active fragments which bind a
desired antigen. The irmnunoglobuiins and immunologically active (antigen-binding)

30  fragments thereof include an epitope-binding site (i.e., a site or epitope capable of

being specifically bound by an antibody recognizing antigen). Exemplary antibody
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challenged immune systems such as patients infected with a DNA or RNA
virus such as HIV or herpes. Nearly any bacterial organism can cause
sepsis. Certain fungi and 25 (rarely) viruses may faciliate sepsis and
walatesimanditions. Generally, toxins released by the bacteneromizmgua 7906
may cause direct organ (e.g., lung, kidney) or tissue damage, and may
lead to low blood pressure and/or poor organ function. These toxins also
produce a vigorous inflammatory response from the body which
contributes to septic shock. 30 25 WO 2005/004793 PCT/US2004/017900
ﬁd dﬂgﬁ@h{é%ﬁ@@épf& fﬁ@lﬁﬁi@, !Erﬁlid,errdleEaﬂl nﬁ(as@lsﬁsgtﬁbnas"ﬁ;ﬁbe@m%u
ematologic cancers or, leukemia); - ncies
i R e R O
inte stimahegistennsOthetheiskitfhlaens sabisdaairgachisd sirepngede
antijotic fhesapys and havingheen W0sac 1055 TRy inYESITe Webber

surgical or medical procedur ptoms of sepsis and related
Tondhtbn¥HrdRASH ﬁ%%r%g %?&%ﬁzd include, but are not limited to, fever,
chills, lightheadedness, shortness of breath, palpitations, cool and/or pale
extremities, fever, Agiation Hethares amdeariusinl:Susesssmafthie:
invention in the prevention or trg%r'fme t of ﬁe{r)sis.%régtrlen@%gonconpgigqns
can SV E0AR ST BYFIAE o A BEiTE 0t & t :

G8ihg8né 6t a combination o )
appligarhie&3Typidisoareduetioeht, éiFatsdtionrofsopraly msiaret tpEbody

35°fego9i@s% SYMRiomsfanias dakenasHndicativeshathe sepsisedelated
condition has been addressed, Preferably, atiﬁ)r(1)td$i rega%i%ia”ﬁo?%%% lor
treat MMt Witk SERAVER A st BRIt s o?g BAgEr than patients who do

not reesivierslichristéryentibivy A distesbse ofaairiairidry proofraediment.
method for reducing.cyioking, RRAMKEHIONIR A MAMAMBEE Geefychain will be

administering to the mammal a therapeutically effective amount of at least
one HefiEized antibody, chimeric antibody, or fragment 20 thereof that
1binds specifically to tissue factor (TF) to form a complex. Preferably,

Factor X o EAGior % hinding 4o, SomeIexis nipited:ane Hhemssls.

administration is sufficient to reduce the cyto%ne g oductiofr; é@ m oon
manfrEFlithe T A2 B 4RSS AR C dhtBEdes and
fragmientsriferdbf, dreiscte sodbinersimpatiduce st lof metivgd difglosed herein

monito r ing gvigking: @QQH&Q@O&M@%&@ Areskneana aBdlcondition or an

20  inflarnmatory disorder or disease.

As discussed above, antibodies of the invention and suitable fragments thereof
can be administered 1o a marmal, preferably a primate such as a human, fo prevent
or reduce $epsis and related complications. According to one embodiment, such

25 antibodies are used with one or more pharmaceutically acceptable non-toxic carriers
such as sterile water or saline, glycols such as polyethylene glycol, oils of vegetable
“origin, and the like. In particular, biocompatible, biodegradable lactide polymer,
lactide glycolide copolymer or polyoxyethylene, polyoxypropylene copolymers may
be useful excipients. Other potentially useful administration systems inclnde
30 ethylene vinyl acetate copolymer particles, osmotic pumps, and implantable infusion

systems and liposomes. If needed, one or more suitable antibodies or fragments will
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25 include specific methods outlined in the Examples section.
Therapeutic-antibodies and fragments in accord with the invention can be
used in parenteral or intravenous administration, particularly in the form of
wiquigsaotutions. Such compositions may be convenientlyadsnistaredos
in unit dose and may be prepared inaccordance with methods known in
the pharmaceutical art. See 26 WO 2005/004793 PCT/US2004/017900
Rernington's Pharmaceutical Sciences, (Mack Publishing Co., Easton PA,
(1980)). By the term "unit dose" is meant a therapeutic composition of the

present invention employed in a physically djscrete unit.s |Ct as
urbeRoesg el 6P ]é‘ttﬂ‘?rﬁ'%\st’és}%ﬂ‘é??ya@raa %&%ﬁﬁ%eé g?: _ml}lrll#c%%gi ning a
pre-aigternninesaguaniity ofaptivamatedaris e m § SeRIEE TS
desirpd thesapenlls sfiactimassoniainasthedtRaupeesbivent or

carrier. The unit doﬁse W{IJ|| depend on a varjety of factors including the type
anePBEVERRFIBOLISEIS 1 Y& PR XSS GEISFAT health of the individual,

5 medical history, and the like. Precise amounts of the antibody to be

administgred tyoically willBe: oidaghusiudomRenof he-prcsRARD he
however, the unit dose will generally depend 10 on thekgouteagé_ epsis
a/kg

adiesEatbRaeRS IR HET R BIrPe ARG BB AT FaTghT LS
bogyeightpendmyseae dyjliodity on fiagorarty exobd admgie Gy Weight
to_abol %1@1—@* &%g,%%ﬂxﬂ%mgamim@@ GEROigRsfeE dnifiatics,
adRymistration in oster shots are also variable byt gre tXplfJ‘%dO y.an

10 inimi@élmﬁhgqﬁéﬁePFW%W@HVW%MBH%%@%?’B%M fore

€ Or more nour
intgpads ByR BubseqLent njedipaconathei-bEatiaindiviriogvering gam-
Alternatively, confinuous or INteRISenLIAra¥e0aEhiksins Madche

c
mé%:‘i’éﬂé\(fff i%?’\f) t0"maintain concentrations of at least from abc?gg 106nt
naneiiotios B3 2 TAIYBRICEAIE EPERTBUAY QRS ARARIE g me 1) In the
blogghiAstiradiepastedbagmenis Aty nsiwithitgesinve atidey apeqrderably
20 substantially pur e ed.in mev%%gggw AL ASSANIE

15 Re?%%%é’gq%b é%%%#%ﬁ%%%ir?g "gubs_tanti,ally ure" r%%gn an anﬁ%%gy or
prowihaheciasBibroeEparaed T RSHBohENEXRHIcH Ratdrally
acGamMPaivhilokah&xatmple bhy disiagusiaDidysis may e oathyny or HrOH

A affini rification, techni antibody. of the e plinnRcATRRre

puﬁ%g‘éﬁ?gtr%li%%r%%ﬁ%%?%ﬁ %Bu%?ﬁe mediuem gé/ using na%?j\r/ae 25 TF as
an @agtiggen or protein A resin. Similarly, native TF can be obtained in

spsubstantially pure form by using an antibody of the invention.with standard

Persons "at risk" for developing sepsis and related conditions include, but are
ot limited to, the very old and very young individuals. Also at risk are those with
challenged immune systems such as patients infected with a DNA or RNA. virus such
as HIV or herpes. Nearly any bacterial organism can cause sepsis. Certain fungi and

25 (rarely) viruses may faciliate sepsis and related conditions. Generally, toxins released
by the bacteria or fungus may canse direct organ (e.g., lung, kidney) or tissue
damage, and may lead to low blood pressure and/or poor organ function. These
toxins also produce a vigorous inflammatory response from the body which
coniributes to septic shock. '

30
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immunoaffinity purification techniques. Particularly, an antibody or protein
is substantially pure when at least 50% of the total protein (weight % of
total protein in a given sample) is an antibody or protein of the invention.
Woefarsinlyrdlme antibody or 30 protein is at least 60 weight Yeoirthsteiali 7900
protein, more preferably at least 75 weight %, even more preferably at
least 90 weight %, and most preferably at least 98 weight 27 WO
2005/004793 PCT/US2004/017900 % of the total material. Purity can be
readily assayed by known methods such as SDS polyacrylamide gel
o B e SR S A B2 e e
chromatography, size BXClusion chromatog aphy), mass spectroscopy or

HP h&rankgisicmpresfd oo nkibotiosad e tregnibaangit Bedidsdss a
stetiignsformatn hemaleaviaongight ofsthe, antibadies.Dffiernventionk

will vary depending_.on seveliggfgg%%rtﬁ)su.ch as the irhtEn‘ged use and

whétRgF é)r Hb oA e RS H E SAfGated 8 Pécom ?nglﬁtﬁ/e Dsanlioxds,

pharmeme uiesiveradinisbtopedrdptectable SorabeiortredikedyEathe
mol&%les?ygigmﬁawﬂ dz@fae%_f_ %ﬁ%ﬁ}fé iﬁ@%,ﬂ%&%@ Qimi@x%aas, @fver, ﬁhiils,
post-translational modificatjons jf any (such as glycgsylation) to the
st e S T
withiditatoif plodeacing! roruglycosylated antibodies and eucaryotic hosts,

such as mammalian cells or plants, producing glycosylated antibodies. In

general, an antibody of the invention will have 15 a molecular weight of.
{Donmeen SBHIOXHIENSE 5 LEURBIS SO T GREE § SERE et £

reacdiydiete mmirred uatetdoulrrcsizaigmeitnds sueheadBBRPAGE

f 0”%}3{3%93139&@ proisinsaining-apYVesisrn ol snalysismirvwil be appaent
that the foregoing method for makln%&:e humanized H39ﬁ,20 anlilate)ody

cart BN BN AEP R AP A RGRE 6 AR B FREH S P RS SA LA NS 256 en
bindihigesad) nRerftsahios prding toctidnipveritivertAcP réP arativn Ofeast a’oout' 2

| Humanized Anti-Tissue FactorBinding-Atibosy25iBreparation and use

of a humanized anti-tissue factor binding antibody is described. See also
Examples 1-3 below. Briefly, preferred antibodies bind human tissue
factor to foemisisindintige Tomidenrdiidetis suahatiormdagiecsiatinally

OCCLITHGHOK EEARRIBAN PUaR-(RIE}n 30 fREeiarably « Refaratienfactor

IX binding to the complex’is inhibited. In a_preferred . )
effective amount of at least one humanized antibody, chimeric antibody, or fragment

20  thereof that binds specifically to tissue factor (TF) to form a complex. Preferably,
Factor X or Factor IX binding to the complex is inhibited and the administration is
sufficient to reduce the cytokine production in the mammal. Suitable humanized
antibodies, chimeric antibodies and fragments thereof are disclosed herein.
Acceptable methods for monitoring cytokine production in 2 mammal are known and

25 include specific methods outlined in the Examples section.

Therapeutic.-antibodies and fragments in accord with the invention can be
used in parenteral or intravenous administration, particularly in the form of liquid
30  solutions. Such compositions may be conveniently administered in unit dose and

may be prepared in accordance with methods known in the pharmaceutical art. See
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invention embodiment, the humanized antibody has an apparent affinity
constant (KA, 28 WO 2005/004793 PCT/US2004/017900 M-1) for the
hTF of less than about | nM, preferably less than about 0.5 nM, more
wweefaratlyrietween from about 0.01 nM to about 0.4 nM. SescExamppies 7900
1-3, below for more information about determining affinity constants for
the humanized antibodies. By "specific binding" is meant that the
humanized antibodies form a 5 detectable binding complex with the TF (or
rhTF) and no other antigen as determined by standard immunological

tec n| ues such as Rl tern b {{%Lb ) g_re R g{rﬁg 1930Y)
humanl%tanantl EBinc %ﬁag %it yodi a&ad%ﬁlsa% cord’ Wlt this |$1ven%|on

exHibyitherieap pers desiiigcohsREIRAS MIPerHERGEPPFAFNTRVERIPD at
Iea@h@@@a i %%Mﬁ@aﬁ@‘e&mmdtwwmﬁrplmm faﬂﬁiyﬁi‘&te such

partlc arI Bl Core analgms 3mg&:tgrda.nc Wlth[ rocedures

t
Exam Wﬁlc 5\% pre? n%ﬁ/ tq eas %gﬁt“ée% Ei(% ¥ 1as

5d ete?ﬂwh@é b;pmgirtf@sc@l@p@gmé ﬁlerﬁawgrsef@ﬂn imesseqireta sy fequired
apRarent affinity-camstant G54 Wit &éﬁ&[&r@meaﬁ@m anridoefimllaastabos

3 x 109 M- l as eterml edb rface pla eso Ce,ana uch
15 SUHELRTAPHIRISG® 71? %a//t 31 5?11%91321%1:15% ?hééelﬁlvé% ion cor@lﬁ/rallsfl{J§
shamplyiir ks rﬁ’mmselewemmmﬂ it antfiridie & Seprebvivsisiyd Bpeady will be
antM@%ﬁh%@@%@gﬂ&%ﬁ@rl@om &aa&@@@%a@&mmi&@m

ID NOS. 2 and 4) se ences tlcular r bindi body
10;, 2P PR FRu P g 8 % ?11 present é: dl—@’g %gt%%% See
FigmysaAoammmr@m mnrmscaﬁm Ith@@@gfa?fp’! i&bn&fkgw@v weight to

98/4Q4080 E@gﬂg&i@&% éﬁ@eil aa>N OSraliandidicatedhaiuclaicrasisionth
amino acid res ectlve é ht ch arlable main, an H?Elégwe )

NO}?Oéteéﬁ}&OET fe V |ﬁ8na8] re%dﬁg% el
hedlbyfmw‘damta@u@mm/mw myp@nyabmbmmgwgpg @rother

1500 m&ﬁmemaﬁi%%éﬁaat%&m DiRReY B%@ﬁt)eﬂﬂﬁ%ﬁld REEBalH:GhARASR may

uences. dltlonal tissue factor blndln zed dies of th
VR AR AU B S S R e Rtk (G RRTE D e
or BétmicfotheldiglitishaifibetHeawytsde fepoestshohrblacRigures IA and IB.
More particularly, such antibodies 30 include those that have at least

about 70 percent hom é} ino acid sequence |dent|;£¥ EQ ID
105,  AREHEP R BT BRAETA Woct SO pErRERT b SR
20  substantially pure when used in the disclosed methods and assays. References to an
antibody being "substantially pure” mean an antibody or protein that has been
separated from components which naturally accompany it. For example, by using
standard immunoaffinity or protein A affinity purification techniques, an antibody of
the invention can be purified from hybridoma or cell culture medium by using native
25  TF as an antigen or protein A resin. Similarly, native TF can be obtained in
substantially pure form by using an antibody of the invention with standard
immunoaffinity purification techniques. Particularly, an antibody or protein is
substantially pure when at least 50% of the total protein (weight % of total protein in
a given sample) is an antibody or protein of the invention. Preferably the antibody or
30  protein is at least 60 weight % of the total protein, more preferably at least 75 weight
%, even more preferably at least 50 weight %, and most preferably at least 98 weight
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WO 2005/004793 PCT/US2004/017900 homology to SEQ ID NOS. 2

and/or 4, still more preferably about 85, 90 or 95 percent or more

homology to SEQ ID NOS, 2 and/or 4. More particular tissue factor

windingrdowryanized antibodies of the invention 5 will have higivasineacido

sequence identity to hypervariable regions (shown with double

underlining in Figures IA and 1B) of SEQ ID NOS. 2 and 4). Specific

antibodies will have one, two or three hypervariable regions of a light

chain variable domain that has high sequence identity (at least 90% or
95% amijno acid seguence identity) tg or be the same as one, two_or

thre® YrREOFEEREhd Hﬂtﬁﬁb‘épﬁé?%%aﬁ%ﬁ’éﬁ%‘%ﬂﬁ%eﬂ’é’ﬁf Bt
vari%b‘ﬂ@dl@maiarmﬁH% D2BpHthosd (B vartabtechegiongrafiovimewith

5) A SO ?’%&9 300 SR 000 UGG R Sl RO
hﬁ.a%rw e %tfb%@&%ﬁt%&x%%@ﬁsﬁﬂ%ﬁ'i%%? sl

Smeﬂmﬁiﬂ described herein and bind tissue factor will have one, two or
three hypervariable regions of a heavy chain variable domain that have
high sequence identity (at least 90% or 95% amino acid sequence

identity) tdHSmetECY R b Bienikesitse firbe BroBione dorrespmiaming
hypervasabiecregionrs of thehiaay chatn wartshieisomindghintdGe02.B7
(th r ; S erlinin o Be re
the%%%ﬁévé?%wm%%%%ﬁ%@%% RO R R
10(sEfsyND héﬁ ARy gy ey yeRrDding preaiEs A s IEN
amds;e;m@dm@smnmmﬂadhﬂéﬂhﬁaﬁi(bmdﬂesgyéﬁagmeﬂt& giselesedl. The

8%&16‘%9&?& IeLabl ave %EQ%% guihigient %&I@ﬂ%ﬂb&ﬁt 'e%éio%%%

or 250 base pairs) to bind to the sequence o
anw@wxbtwcéea ABEFIFEVRSIfOMIRTY W@W@éﬁm plants,
condifnniad efesseritd hefeddias mnennal, sirngeoay otoaditiens): wiemata

hybr|d| atl n buffer comprising 20% 2 0479
P C%’Hj %16 Vi /e(ﬁ% 8% eén proxxma%(?yvy(s)to p%a %cg molecular weights
can be readily determined by molecular sizing methods such as SDS-PAGE followed

by protein staining or Western blot analysis.

It will be apparent that the foregoing method for making the hurnanized cH36
20 antibody can be readily adapted to make other humanized antibodies and antigen
binding fragments according to the invention.

A. Preparation Of Humanized Anti-Tissue Factor Binding Antibody

25 Préparation and use of a humanized anti-tissue factor binding antibody is

described. See also Examples 1-3 below.

Briefly, preferred antibodies bind human tissue factor to form a binding
complex. The tissue factor may be naturally occurring or recombinant human (thTF).
30 Preferably, factor X or factor IX binding to the complex is inhibited. In a preferred

mvention embodiment, the humanized antibody has an apparent affinity constant (K,,
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formamide in 0.9M saline/0.12M sodium citrate (6xSSC) buffer at a
temperature of 37C and remaining bound when subject to washing once
with that 2xSSC buffer at 37C. 5 More specifically, certain of the nucleic
woid@tprafesably at least about 100, 200 or 250 base pairspaafiisinata 7900
the sequence of SEQ ED NO. 1 and/or SEQ ID NO. 3 under the following
highly stringent conditions (referred to herein as "high stringency"
conditions): use of a hybridization buffer comprising 20% ormamide in
0.9M saline/0.12M sodium citrate (6xSSC) buffer at a temperature of 42C
and\ 19 ggmaini ject ta-washin ice, Wi tIXSSC
bug\}érqat 42C.El %ﬁ?ggg%g{gg%iﬁdﬁs érr(g é?a%’l}e(%%%nrﬁsbg ugtb Eé%{’fba base
paifEeTaPs rarsribnr b Rt S A B St wa sk Tiks Sapstplitora. below
preferably dfuneleicnatic:oidseninve affon: compriseatieastaiet 100,
200, 2B0:% 399 Reae-eaiiends Geneiphpieiped nurlin.acds of e
invention will express an anti odgy of the invention that exhibits the
preféireatbinftgeamries wifutbendt (prapeitiaadas efsotissme divnsoed
alsohedd:5l RatulNDek 086 1085uana R GRS ORI 4644 AW 1 98440408)
for more information. 20 Other appropriate nucleic acids will have
substantial sequence identity to either one or both of the light chain or
heavy sedtfSheEERSWEIHERguFes TR irdinesntietisyrarde ml aghprd with
70 petgent hamalngy fiEleete Senonst Hesity 1o S0 B RGG 1
rcen Q aucleotide sequence identity) to SEQ.
1 D e R A R b BB R G  eeo

ID KBS airdysis 3 acsardsnsrerpietes apsigeduse 8B x gopbr UShisbrisdiatisy,
mosshgmalesyy te BEQUENQS o MheaednAdditionalin sngaficWeEsiG:

Ln

i Il have high idengity_3,0 fo h iabl
oot e A SR Rt R DS RRERE e

1 aftdesst Saeh AU wdesrsinetbihostchatasode foomraEmtiBosy. ligimh
15Chaimbs Bkl GRR50047 98 RELHLS 2004014900 Narable Joraimandy

R s B et
seqguence
"The nucleic acid (SEQ ID NOS. 1 and 3) and amino acid (SEQ ID NOS. 2
and 4) sequences of a particular tissue factor binding antibody that has been
20 humanized by the present methods i.e. H36.D2.B7. See Figures 1A and 1B of the
drawings and the PCT application WO 98/40408, for instance. SEQID NOS. 1 and 2
are the nucleic acid and amino acid respectivety of the light chain variable domzﬁn,
and SEQ ID NOS. 3 and 4 are the nucleic acid and amino acid respectively of the
heavy chain variable domain, with hypervariable regions (CDRs or Complementarity

25 Determining Regions) underlined in all of those sequences.

Additional tissue factor binding humanized antibodies of the invention will
have substantial amino acid sequence identity to either one or both of the light chain
or heavy sequences shown in Figures 1A and 1B. More particularly, such antibodies

30 include those that have at least about 70 percent homology (amino acid sequence

identity) to SEQ ID NOS. 2 and/or 4, rore preferably about 80 percent or more
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identity) to or be the same as one, two or three of the sequences coding
for corresponding hypervariable regions of H36.D2.B7 (those
hypervariable regions 5 shown with underlining in Figure 1A and are the
vialowingu ¥ CTGGCAAGTCAGACCATTGAT (SEQ ID NO:PTI)p2)004/017900
GCTGCCACCAACTTGGCAGAT (SEQ ID NO: 12); and 3)
CAACAAGTTTACAGTTCTCCATTCACGT (SEQ ID NO: 13). 10 More
specific nucleic acids also code for an antibody heavy chain variable
domain and have one, two or three sequences that code for hypervariable

regions and h i uence identity (at least 90% or 95% sequence
o B o AT T TR 2t Do
for pemetpondinghypesyariable Hegions2 efdAa6tD2.37 (those
hypervariable regions shown with underlining in Figure IB and 15 are the
following: 1) ACTGACTACAACGTGTAC (SEQ ID NO. 14); . .
TATATT@MW?R’ER%@%%WR‘?W&@R%é&%? EPEsn

SAGGIB G (S B lnNOacidbjcquank2 @i8)tty to hypervariable regions (shown with

CAlGHEAEd MG %?%@:IST GALI TS (PG 1B NOs 16), Moresheglfic

humanized antibodies for use with the methods of this invention that bind

TF ZEepisait RPre e 8F b Rerierayo e iR alis! Shanyariehis
at |dastabbut 80 Melanminoacidtk séiguisiestitieyitiy 9 freferabhcdtslemstce

abqyL, ARVPQ LA HELIAE AU B IOHRE N GhLEOAN. 2o R SRAUBRGES shRN In
Figure 3 (ﬁSE 1D NQOS. '82-125), preferabllﬁ)rthe sequence shown as,

100 CsmEroiPEBuHERs AbaRbHitiBa Ay 8B afid RulrkamT AR St B REE RIS
lighttehaiwth nsaritidg in digtha vk gredtte st fallowi:@0% amino acid

sequenﬁeigga@ym@g@wgeast about 95% sequence identity or
greater fo the seiignce shown in Figure 5A (SEQ ID NO. 191) or Figure
O 15 N8

6A (SE 933 3N E:#865/004793 PCTIUS2004/017900

FurtheBspeQitit erAE IR TBritiBodjes are those in which each of
1sframework regions (FRs) 1, 2, 3 and 4 has at least about 90% amino acid

sequence identity, preferably about 95% identity or greater to the heavy

chain seqbetawlinaert EbRE s Abrers MR byeersd iy dbe Brerisbly,
the &egiteddersincemibasl 088t Wil isecbAe Additiomhede iymanizade

anq@&gjﬁ%f a heavy chain variable domain that have high sequence identity (at least
90% or 95% amino acid sequence identity) to or be the same as one, two or three of
20  the corresponding hypervariable regions of the heavy chain variable domain of
H36.D2.B7 (those hypervariable regions shown with underlining in Figure 1B and
are the following: h
1) TDYNVY (SEQ ID NO. 8);
2) YIDPYNGITIYDONFEG (SEQ D NO. 9); and
25 3y DVTTALDF (SEQ ID NO. 10).

Certain nucleic acids encoding some or all of the antibodies or fragments
disclosed herein will preferably have a length sufficient (preferably at least about
100, 200 or 250 base pairs) to bind to the sequence of SEQ ID NO. ! and/or SEQ ID
30 NO. 3 under the following moderately striﬁgént conditions (referred to herein as

"normal stringency” conditions): use of a hybridization buffer comprising 20%
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5 have a heavy chain constant domain with at least about 90% amino acid
sequence identity, preferably at least about 95% identity or greater, to
sequence shown in Figure 5B (SEQ ID NO. 192) or Figure 6B (SEQ ID
WDz049dh472€ In certain embodiments, the humanized antibedy witdoaeerooo
an IgGl (hOAT) or IgG4 (hFAT) isotype as disclosed in the published U.S.
application number 20030190705. Also provided by the present invention
are functional fragments of the 15 humanized antibodies disclosed herein.
Examples of such fragments include, but are not limited to, those that

bind TF with an afflnlty constant (Kd) of less tha ut 1 nM era Iy
e isio R SV 9 baien PO bl AT A o

about Qb Ma&p@chﬁcall yv]weéebged ’@re@’mtg end |weiin@145 été$ $abnfianet

F( fragments. 20 As discussed, the invention features humanized

antibodies that include at least one murine complementarity determining

region (CDR), e.g., CDR1, CDR2, CDR3. In one invention embodiment,
5 the antibpﬁie&;&ﬂaﬂcapgei&maﬂwmbmm&tibtis@sepiafmblﬁﬂ)%w fyerr 200,

omplex, DICall e fAstand Y Jaial g ng I TF A6TFED Y lla

ac ivation SW Ua thereto is inhibited. As mentioned ab

Q
prét@rr?e@lﬂ@‘,@ﬁg %P%‘H’fla&Hlﬁéh\?vuéﬁ%‘rﬁoa‘?ﬁl%rﬂ%efﬁ?ﬂiéﬂpgﬁﬁté ﬁ%cally
th%trmg&t%? bR bedimantfithe i imanizetaivioti¥sontieide in

|nve n .th nt ibodies f u Glude at leastong.bumanframework
re i %g) % re 5}2 ly, a % t!% FRs (light a%d hea%gfchalng are

10 humamn% WQW@W@Q&?@@W@W@O@W%G?%&% ¥ Bakicular
embodiment, the first CDR (CDRl) of the heavy chain hypervariable

e v SRR I lealeast it enlicah b L DRl TING

acid sequences own in Eigure 4 ID NO. 185 preferabl at Iﬁast
abouf 9Bk mdemtaat @@@atép%e%refié@ OB B AR 86%7 t’ﬁé‘

COR GRRAmefhe Reawyshaindoyperyziiableotagiarpirat least 90%
identical to the CDR2 amino acid sequence shown in Figure 4C (SEQ ID
BNo. 186), preferably at least about 95% identical or greater. Preferapl

also, the GO R{EDRIyIif ALl P CRETRUN FEAREHI S TERBA% o,
leagt 90% igantinakianhans PRArsekeNseshavn ndigurerD(BES

disclosed herein. See also the U.S. Pat. No. 5,986,065 and PCT/US98/04644 (WO
98/40408) for more information. '
20

Other appropriate nucleic acids will have substantial sequence identity to
either one or both of the light chain or heavy sequences shown in Fi gures 1A and 1B.
More particularly, preferred nucleic acids will comprise a sequence that has at least
about 70 percent homology (nucleotide sequence identity) to SEQ ID NOS. 1 and/or

25 3, more preferably about 80 percent or more homology to SEQ ID NOS. 1 and/or 3,
still more preferably about 85, 90 or 95 percent or more homology to SEQ ID NOS. 1

and/or 3.
Additionally specific nucleic acid sequences will have high sequence identity

30 to hypervariable regions (shown with underlining in Figures 1A and 1B) of SEQ ID
NOS. 1 and 3). Such nucleic acids include those that code for an antibody light chain
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ID NO. 187), more preferably about 95% identical or greater to that
sequence. 10 In another invention embodiment, the first CDR (CDRI) of

the light chain hypervariable region that binds human TF is at least 90%
iEARRAYRRA A CDRI amino acid sequence shown in 15 FigureC3BI$S@M17500
ID NO. 126), preferably at least about 95% identical or greater. Typically,

~ the second CDR (CDR2) of the light chain hypervariable region is at least
90% identical to the CDR2 amino acid sequence shown in Figure 3C

(SEQ ID NO. 127), preferably about 95% identical or greater Preferably,

the hiedGRB.ERRA! akibeickiha lyagnaratic, ggaogo SeaLieash,

90% identical é%‘é R3 amino acid sequence shown in

(SEQ B NO: SREPretérably dodeods mér%arl@iegjréeimce

that séeisce. (Addlionahhemanized anfibedienssitplifdordasg,With the -

presemhgggygagl% mm%gggﬁgm%gﬁ%%Q%Fng of the h&a chaln
uman TF which

per\ﬂarlable re that binds eas

nties (s the ERTAEREPIaRe fAcrrdw s TllprrasA (SEQ ID NO
161) as ﬁFmM@TWm&Wsmpnﬂmongreater to that

sequence; lgergcembedimertdhe LR ‘8%0@@%%@ sto e of the

foIIowmg o acid changes: El to Q; to V;V 12 to
K: Q19 t6 "am %F%ﬁﬁﬁ%me&mmmw&, four,

five, or six of those changes with all of those amino acid changes being

ppeferred f A 005/0 4
PCTI 820%%%% O%y %ﬁ%@%ﬁéﬁ |ze/\é CARTBO RO %5619’ B HerAdA

TF afGTREIGHE B Lo et & SRibatraieions (RRYiofohbsipenyiatiaiasions and
hypehaawhiﬂeﬂﬁ@gmammmea@d% KN idRaleaklRNg (UG Gime

shown i Fi AR 4 162).as "FR2 HC-08", preferably about
95% 5 identical or eggr to the a%cgseaueneg o O RS merEr M pgions

at le St bR S RONG WPH v 2iphito et Nervyewithivad ol Riagin Sikdréq Sand
N prefentedidiRineludes both of those amino acid changes. The

inventio agg{%ﬂ qu bodles that bind human TF
in WhIChﬁ?ﬂ 10 thrrd amewor regron aSB (e ﬁeavy chain

hypervar?able region is at least 90% identical to the sequence shown in

Figure 4A (BRI GICEASRAaK ERSHG DB AR IRFPRKEREHLIS cTrea

identical or greater @t{?%w# ce..In one embodiment, the FR

mcludes at least on |a“éiam|no acid changes: S76to T; T77
F8d toCA TRECHHAGSH TS TTOA CTRC L) D FantsB91 to T. A

preferred FR3 includes two, three, four, five or six of those amino acid

More specific humanized antibodies for use with the methods of this invention that bind

TF are those in which each of framework regions (FRs) 1, 2, 3 and 4 has at least about S0%

amino acid sequence identity, preferably at least about 95% or greater identity to the light chain

25 FR sequences shown in Figure 3A (SEQ ID NOS. '82- -123), preferably, the sequence shown as
"LC-09" 1

in Figure 3A. Additionally specific humanized antibodies include a light chain constant

domain havmg at least about 90% amino acid sequence identity, preferably at least about 95%,

sequence identity or greater to the sequence shown in Figure 5A (SEQID NO. 191) or Figore 6A
(SEQID NO. 193).

30
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15 changes with all seven of those amino acid changes being generally
preferred. Also featured is use of humanized antibodies that suitably bind
human TF and in which the fourth framework region (FR4) of the heavy
olainebyparyariable region is at least 90% 20 identical to the @Ak afiges 7000
sequence shown in Figure 4A (SEQ ID No. 164) as "FR4 HC-08",

preferably at least about 95% identical or greater to that sequence.

Preferably, the FR4 includes the following amino acid change: LI 13 to V.
Additional humanized antibodies bind human TF and also feature a first
framework 25 region (FRI) of the light chain hypervariable region which is

at least alFottited6trifie htivahinsdletitadiciorsdih scigudndecatiow Aandiglimegions
3A (SEQ1ID B4 1103 aSckRbh&09 aphrslarablealdaastealoWr88%1y about 95%
identical or greater ta that sequence. In one embodiment, t
o T B S S MRSt AN b yog o180,
to VPIERTARY, the SFRP0IBSHIR 38 BrefSrrétitamrsiéudeditidrpeigsp rotibodies
suchaihenagitiahangestwithail it namiaabaitoohanges a3d:dpinee identity,
genarallynreisriedan: Y462 200R004193.F & Tddna004/0 7 R89:uT08s (sEQ D No.

present invention also features use of humanized antibodies that bind
humiP PEZAEERRARRR 1B S8 0@ framework region (FR2) of the light

chain hypervariable region is at least about 90% identical to the amino
acid sequence shown in Figure 3A (SEQ ID NO. 111) as "FR2 5 LC-09",
preferably at least about 95% identical or greater to that sequence. A
ifreferred FRegtHasTEhedoiRowites amiioiaciduiitady erilDBF tad IgGEhOAT)

encapassesdy theyjpyentiondeuse:el paticwar tumanized antinodies

that %n man TF in which a third f??rgnework region (FR3) of the
light'chain"hypérvariable region is at least about 90% identical to the
amino acid sequence shown in Figure 3A (SEQ ID NO. 112) as "FR3

LC-09", IOrﬁi%%ﬁé&%%@?&%&%%&iﬂﬁﬁ%k&&%ﬁ%%&@ﬁ@of the
Sequence. In one embgodiment, the FR3 has at least one of the following
A B ERHARL eI AT ol S ol BaEent PR o

T. Preféimitis toh R St asndViF thitken afffoity ofsueh(Hdlindlds taitkbout 1

chanasiefibual) fus @hihehandas baingaanciy aiisried, AMALRRL
odlegg_e%)propnate for use’with thé methods disclosed

humanized anti V 1€ I
heref?]akﬁf%} 4 M AR R RPRSR HATREeeR Fingiam TEREsorapb g

chaifrdggmetvariable region 20 which FR4 is at least about 90% identical
79 the sequence shown in Figure 3A (SEQ ID NO. 113) as "FR4 LC-09",
preferably at least about 95% identical or greater to that sequence. In one

embodiment SRe et rotvration featues Heramersst arshadigsahias fplade at least
followingraiménoraplienentarity determining region_ (CDR), e.g., CDR1, CDR2, CDRS3.

In one invention embodiment, the antibodies bind specifically to human tissue factor
- (TF) to form a complex. Typically, the factor X or factor IX binding to TF or TF-
25  FVHaand activation by TF-FVIIa thereto is inhibited. As mentioned above,
preferred CDRs (light and heavy chain) are from 2 rodent source, typically the

mouse.

In one embodiment of the humanized antibodies of the invention, the
30  antibodies further include at least one human framework region (FR) subset.
Preferably, all the FRs (Jight and heavy chains) are human.
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changes: A100 to Q and L106 to I. 25 The invention also features a
human TF binding fragment of the foregoing humanized antibodies.
Examples of such fragments include Fab, Fab', and F(ab)2. See the
ploligigedowrss. application number 20030190705 and referencesrgiteds4/017900
therein for additionally preferred humanized anti-TF antibodies made in
accord with this 30 invention. 36 WO 2005/004793 PCT/US20041017900
The following three nucleic acid vectors pSUN36 (humanized anti-TF
antibody Ig GI-HC expression vector), pSUN37 (humanized anti-TF
antibody Ig G4- HC expression vector), and pSUN38 (humanized anti-TF
antibody LC expression vector) have been deposited pursuant to the
Budapest Treatyrastirtihead endridamedty e br OnREORBEE: (ARG hhlhypervariable
10804 4R uer sibaBemieyatth Manassss, 118 vectors ,
Were*aés!giii éjma llowing Accession gﬁn%%?%%%%ﬂ Séﬂ%\f?%%‘}?me shown in
SN G R L N AT et A
purifiézRieHlstaeesiens e PR AR aefdhesiery Yivd O Hypenaniddor eith Tat least 90%
PISao QLR 20000 TS, ot e A e e D 86 prfesly s
inve nﬁft%)grth%?gg %%e\i/%%éqécus(gfﬁﬁeﬁl%- o?p%?%}g r% Ty ge}é?l%l%%‘ 5}%&@ YR gt the heavy chain
methBaSHoRhlsaREioR e linstidtddbbeihtelt CleRkisénoludat @ile@Bindban (SEQ
one HDmanizey makbedyr-shienetiosnsiaesi-PriRamenRtdhergef fhat binds
specifically to human tissue factor (TF) to form a complex, whérein factor

or factor 1X binding to the complex is irhibited. Typically also, the
humanized antibody, chimeric antibody, or fragment thereof is provided in
a pharmaceutically acceptable vehicle such as saline, water or buffer.
The kit may include a pharmaceutically 20 acceptable vehicle for
dissolving gﬂé‘ﬁﬁ’ﬂé‘?ﬁ%’a?ﬂb@fﬁ%%h ifrrefiist 7R OTDRD) éfalyriighntchaio hidervariable
use. grftiiobing nandiriting RxamplesaeHuswR SR A8 INENERL shown in

e fellowi MPIeS Isewhere the method of the invention is™
%e?pplie to %e(gz%éhumah%%%&mg?%%rﬁ%ﬁg&gﬁ fgss%d PR ARGy ypically, the

H36. ERRIHER (DB ehtha deht sheind pesvarnbs 5BRBHG! l9as SPatdmtical to the
ApplieakSruRublicdticmnétos 2003GOBRMBIE3C (SEQ ID NO. 127), preferably about 95%

identical or greater. Preferably, the third CDR (CDDR3) of the light chain hypervariable region is
at least 90% identical to the CDR3 amino acid sequence shown in Figure 3D (SEQ ID NO. 128),
20  more preferably about 95% identical or greater to that sequence.

Additional humanized antibodies suitable for use with the present methods include a first
framework region (FR1) of the heavy chain hypervariable region that binds human TF which
-25 FRI is at least 90% identical to the amino acid sequence shown in Figure 4A (SEQ ID NO. 1 61}
as "FR1 HC-08", preferably about 95% identical or greater to that sequence. In one
embodiment, the FR1 comprises at least one of the following amino acid changes: El to Q; Q5
toV;P9to G;Lilto V; V1210 K; QIS to R; and T24 to A. Preferably, the FR1 includes two,

three, four, five, or six of those changes with all of those amino acid changes being preferred for
3¢ many applications.
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WO 03/037911 and WO 98/40408, and the published U.S. patent

application number 20030190705 and references cited therein as well as

the discussion above. Sometimes, the Fab fragment of H36 or cH36 will

b# fe184380H183as "H36-Fab" and 30 "cH36-Fab", respectively, fafikemake 7900

of convenience. 37 WO 2005/004793 PCT/US2004/017900 All

documents mentioned herein are fully incorporated by reference in their

entirety. EXAMPLE 1- Humanization of Anti-Tissue Factor Antibody 5 The

description of how to make and use a particular murine antibody called

H36.D2 (sometimes also called H36 as discussed above) is described in

U.S. Pat. Nos. 5,986,065 and 6,555,319. The present example shows

_ |:|03v(\3/ to g&%&i&?@%&&n&wﬂ&eﬁmﬂqﬁh@ﬁ%ﬁwm&@py gé@td?lgtg”%ncwork
@ PR ya . helpin inimize potentia

for h%h%gcgﬁﬁ»%%ﬁe gﬁggodﬁ HA%/IP%)H%Q grlﬁ)rlﬁungﬂo%%c{g r%q;ﬁ Qg identical to the

These and other Undesired reSbisEEhAER Bt OBRRECHS  pefenfblvate8E3%

ahti DO T7 PrLARTAF tRdbaietio e i cationihoAinReepRs FHORE SHIMES Ghe following

anti-ij r anti H The H36 antibody. described o
e R Y S Teh B spos amin i

previously is an : [ CC
mousEMtiman chimeric antibody for clinical development. To do this, the

heavy and light chain genes for H36 were cloned (see U.S. Patent No.

5,986,065 In variable.domain was fused to a human IgG4
B T OAH ) O P ep i whic

oNs nii Fezl[domain and theeislguﬁ
ﬁuman ggﬁﬁg FERICE LR cbRstrvachaiirhyPrrearoble tngpigEditast 90% identical to
ghim@ﬁ éeamﬂ:b@é? w;stﬂggmg Mteﬁglﬂgm@aﬂé%ﬁ@@%ﬁiﬁr@q é]%f%]%bly about 95%

UNQkeH36): Eerm 60! in patients. with chronic
disegges, . full ﬁumanifse §§|%96 is:ébree é’%’g 55 Q%FMH“GI@Q%%%M one of the
eliminate afy AUMAR SHTREimEYE TnfiboH SHHATA Mt ndioghaab S; T87 to R; D89
respSh3endrifd thiimamiztetion KR Td6desdesibRiReloMe 2318 of those amino acid
HumanizasientSitategyolon selagAilbedy, Humanization of gt']gf%rggtn ﬁtric

1 it

anti-tissue factor antibody cH36 was achieved by%%lﬁeé a
method of the invention. This method takes full advantage 3.0 of the fact
that a great number of human IgGs with known amino acid sequences or

Also featured is use of humanized antibodies that suitably bind human TF and inAWhich
the fourth framework region (FR4) of the heavy chain hypervariable region is at least 90%
identical to the amino acid sequence shown in Figure 4A (SEQ ID No. 164) as "FR4 HC-08"

preferably at least about 95% identical or greater to that sequence. Preferably, the FR4 includes
the following amino acid change: L113 to V.

20

N ‘ Additional humanized antibodies bind human TF and also feature a first framework
region (FR1) of the light chain hypervariable region which is at least about 90% identical to the

amino acid sequence shown in Figure 3A (SEQ ID NO. 1 10) as "FR1 LC-09"

about 95% , preferably at least

1dentical or greater to that sequence. In one embodiment, the FR1 comprises at leagt
one of the following amino acid changes: QlltoL; L1510 V;E17toD; and SI18toR. A

prf:ferred FR1 includes two or three of such amino acid changes with all four amino acid changes
30 - being generally preferred. | )
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sequences of human IgG fragments are available in the public database.

The 38 WO 2005/004793 PCT/US2004/017900 sequences of the

individual framework regions of the mouse heavy and light variable
FOEIRROM8BI36 are compared with the sequences respectivedwayyero1 7900
light chain variable domains or human frameworks (or fragments thereof)

in the Kabat database (see e.g., Kabat et al. in Sequences of Proteins of
immunological Interest Fifth 5 Edition, U.S. Dept. of Health and Human

Services, U.S. Government Printing Office (1991) NIH Publication No.

91-3242 or http://immuno.bme.nwu.edu). The following criteria were used

to select the desired human IgG framework region subsets for

humanizafide p(dsyF ireyemtinnaio Géaniemase BB MRIBEIAGIHR NA HKERE ABuman TF and
low aswRiessienia-MRRa. AGILS el ! ler: zone (amino acids in

this Zone may 1Otiaa?thSt CD%%%Qﬁr%?gqr}gﬁiﬁ%@%nﬁiﬁ}gﬁg%%%ﬁ% ﬁ’,l Isseaélem
Foote, 3. and Wintar ¢ F1B¢ RSt SEionss sheya avEieys: BroGER HeNOt 1) as "FR2
Gnciéntf ceresy b dera abentdfith ddeatickboistitition i exp dRA0 IS GrMBOR FR? has
evalthatisip wifylanicaadidaiege b matching program used for this

comparison can be found in Kabat database. See Johnson G, Wu T.

"Kabat database and its application: Future directions." Nucleic Acids Res.

15 29:205-206 (2001). The program finds and aligns regions of

homologieg Q%Hg(;%? e, Mpuse sequences and human sequences in t .
Kabat's datgbasé). y usin%@his uerlrlliqtFelslj—‘li??e B?egﬁfurin% uxg)}gfg ﬁelgsanggo&esqgat bind

Hntitipatetrtar i iy v seeGRAL Sebshthyn bynpeapsbercgion s at
|gGlenaiytvat 204 lifasitalio Bk sniesiued fraeas: RonasnmeRBMESEQ® NO. 112) as

mO'%Q@d@,%ﬁ%%%J&HM@@%HH&I@%‘ J9GMOISMIES 2AR (s one

Selection. of Hum Kappa Light Chain Variable Domain Framewor

RediORa & aif6- =i Lodtiene iPedenosr s manisilorresgisng oD, K74 o T,
cH3B8L® RidssL® sompaifddailithPtairabiinthe diRl3ses ten decds thérrRSsith amino
humean latadanka iohtcbain: yarahlsamain.inKabatDatabase. The

best-fit FR was selected based on the three criteria described above. The
amino acid sequence of human IgG kappa light chain variable domain 30
with a Kabat Database ID No. 005191 was selected for humanization of

CH36 LC %%diﬁonai humanized antibodies appropriate for use with the methods disclosed herein
bind TF and include a fourth framework region (FR4) of the light chain hypervariable region

' 20  which FR4 is at least about 90% identical to the sequence shown in Figure 3A (SEQ ID NO.

113) as "FR4 LC-09", preferably at least about 95% identical or greater to that sequence. Inone

embodiment, the FR4 includes at least one and preferably all of the following amino acid
changes: A100to Qand L106to L |

25
The invention also features a human TF binding fragment of the foregoing
- humanized antibodies. Examples of such fragments include-f’ab, Fab', and F(ab),.
See the published U.S. application mumber 20030190705 and réferences cited therein
for additiohaily preferred humanized anti-TF antibodies made in accord with this

30  inventon.
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WO 2005/004793 PCT1US2004/017900 FRI. The amino acid sequence
of human 1gG kappa light chain variable domain with a Kabat Database ID
No. 019308 was selected for humanization of cH36 LC FR2. The

vad o mgtations were made in cH36 LC FRI to match theamiresasidsoo
sequence of a human IgG kappa light chain variable domain with a Kabat
Database 5 IDN0.005191:Q11-L,LI5-->V,E17->D,S18-R.
OnemutationQ37-- L was made cH36 LC FR2 to match the amino acid
sequence of a human IgG kappa light chain variable domain with a Kabat
Database ID No. 019308 (see Table IA for sequence information). 10 The
amino acidrSdefiRaTies Bres munTErrsga wippaIigNt eRamnadsisiddmain
Witmailféai?ag Ea%@%@rﬁ%ibwv&%ﬁg%@w&ﬁ{@ﬁ%ﬁﬁé@ aﬂwmeamzali@r?gn@h
cH FR3. T in L uence.of a human, a light
e A A R B R B R 5 e
seldetbr R GATANRREBR ORTMEG P theERAaPEHET folowwity thautatiohnenere
smadeiitre k-jlal@r;]agﬁﬁmmmgtghoth@m%@ %leééﬁ?%ﬁﬁgﬁ 9008y rpan
lg pa light chain variable regign with a Kabat Datahase NO.
DA R I Foas R P ORA RIS CPbt g s
AlOPSSNS G HTAGE 28 (pRiehs Tiadé RHB8RE BERAN®Smatch the amino acid

sequence of a human IgG kappa light chain variable domain with a Kabat
DatabaseS Il?g}lo. 004733 (see T.%ble 1B for sequence information). 20
B(ii). SelettiGn of Human g6 He S Erir s ABI S BUm AN BYaHERhork
10R e §lvpaniPrrbanininoraidin & erpfdhiecviremohaf hecfr dimdwet kurdgiprgigfed
cH36HEpNasi04 3 eampPaIeththdheAmirgacid sequence in the FRs in
human IgG heavy chain variable domain in Kabat Database. The best-fit

FR was selected based on the three criteria described above. The amino
acid sequéndecofsadhthnana@rvdavychdin wafitbie dopaforwity and 6
KabahOatabasenlada GadatZwam salesind dndymanizationaf £ 36
15HC01|§F\)|' The %<m|n§ amd se%gnce of a human IgG heavy chain variable
dofi&in Wt A KEBRCID RS SGEI00%7 S5 BErRISSH6Y 6t 856"
DatabaBeally N bup28980afatos ([ddteddon humaizatiborod 6486 XIE BRa:
Thex binding to the complex is inhibited. Typically also, the hurnanized antibody,
chimeric antibody, or fragment thereof is provided in 2 pharmaceutically acceptable
vehicle such as saline, water or buffer. The kit may include a pharmaceutically
20 acceptable vehicle for dissolving the humanized antibody, chimeric antibody or

fragment prior to use.

The following non-limiting examples are illustrative of the invention, In the
foliowing examples and elsewhere the method of the invention is applied to the
25  humanization of the murine anti-tissue factor antibody H36. See the U.S Patent Nos.
5,986,065 and 6,555,319; U.S. Patent Application Publication No. 20030082636;
WO 03/037911 and WO 98/40408, and the published U.S. patent application number
20030190705 and references ¢ited therein as well as the discussion above.
Sometimes, the Fab fragment of H36 or cH36 will be referred to as "H36-Fab" and

30 "cH36-Fab", respectively, for the sake of convenience.
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following mutations were made in cH36 HC FRI to match the amino acid
sequence of a human IgG heavy chain variable domain with a Kabat
Database ID No. 000042: EI-*Q,Q5--*V,P9-

o bddsoWi2->K,Q19->R,T24-->A. Two 5 mutations H41 - R-aud»@A% oo
G were made cH36 HC FR2 to match the amino acid sequence of a

human IgG heavy chain variable domain with a Kabat Database ID No.
023960 (see Table 2A for sequence information). The amino acid
sequence of a human IgG heavy chain variable domain with a 10 Kabat
Database ID No. 037010 was selected for humanization of cH36 HC FR3.
The amixio deithseguentened adwimenige iheapyohdhy veifiabte ddhsiin
w&htarelgélbat Database ID No. 000049 was selected for humanization of
c %é HC FR4. The following mutations were made in eH36 HC FR3 to
match the amino acid sequence of a human IgG heavy chain variable
domainwitht 3 KabatiatabhaseAmdi Nea@FE0h0 ALE8T6-

s T TS 80 82 RN R T R RR N8BS bede «fA06:gwiiadions
L113 -* V' was mgge cH36 HC FR2 to match the amino acid ulgance of
= LR (e SHraRAbIe Qe R KABA BAADLSE O No.

000049 (seadahlec2BIon seThepessinfommatichywihyw@® 2005/004793
PCT/US2004/0179 Comparisn ymankight
C%gfﬁaafé)ﬁﬁsgea%%a{%gﬁ%%eﬁA (SEQ %ﬁé%%ﬁ% O,,i?espec%k/e S|enS
orétsiusingideipa e B AR @Stertal forIn ) PERREREgAY (A8 a0
10 CH3Bnl1DIRMEQSRAS QS AShGHEEYIHIE I YQQKBGIS PQbIERS for
H“url‘aa&g%ngﬁaé’%%é%é} f%%%&%%%g@%&gﬁl‘%ak@ngsEQ ID NOS 31-34,

respectively in appearanc ames LC-FR3 32 aa) LC-FR4 (10
aa) 57 60 70 BO Be 98 iD7 CI-136-LC

GVPSRESGaGeBHIP iR ShQARREMNYXELEGAGTHLELK

15 The H36 antibody described previously is an IgG2a murine antibody. H36
was first converied to a mouse-human chimeric antibody for clinical development.
To do this, the heavy and light chain genes for H36 were cloned (see U.S. Patent No.
5,986,065). The heavy chain variable domain was fused to a human 1G4 constant
(Fc) domain and the light chain variable domain was fused to a human kappa light

20  chain constant domain. The resulting IgGdx chimeric antibody was designated ¢H36
(and is also referred to as Sunol-cH36). For multiple uses of H36 or 0H36 in patients
with chronic diseases, a fully humanized cH36 is preferred so that it will decease or
eliminate any human anti-chimeric antibody (FHACA) immunological response. The
humanization of cH36 is described below.

25

B. Humanization Strategy for cH36 Antibody

Humanization of the chimeric anti-tissue factor antibody cH36 was achieved
by using a “FR best-fit” method of the invention. This method takes full advantage
30  of the fact that a great mumber of human IgGs with known amino acid sequences or

sequences of human 1gG fragments are available in the public database. The
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Human-LC D T P AT Q 038233 004733 Table 2. Comparison of cH36

and Human Heavy Chain (HC) FR Sequences Table 2A (SEQ ID NOS

35, 195, 36 and 196, respectively in order of appearance) Names HC-FRI
32865 i@43R2 (14 aa) 1 10 20 30 36 49 cH36-HC POT/US2004/017900
EIQLQQSGPELVKPGASVQVSCKTSGYSFT WVRQSHGKSLEWIG
Human-HC QV G VKR AP G DOOD42 023960 Table 2B (SEQ ID NOS
37-40, respectively in order of appearance) =HC WG FR4 (1 1 aa) 95
1IHLRTSLTSDDSAVYFCAR GTTLTVSS E SR E TV 49 Once the
decisions on the desired human framework regions were made, the, 15

folRS@FRS ThPE& FdBfikidiie SRTECHs BE RT SRS AR B sadirih s EaRie
substitiions Hadwtkdhe dightvandhs @Wﬁéﬁ@ﬁ;@@iﬁ«&&@ﬂi&frlﬁ@ﬁchﬁﬁs

usedlfor cloning. 101, J09duce, D0 L ARANOSE FESIHS IO dyse

en onuclease SlteS an tOC 27; min aCId resiaues ocate at the

entSecF ah & FihHe BoW IS RIS darrtrigeine e W
5 20@5&@9142&3 B&T 4 8200404 #9006 wasitised & changamutipie sotine

t.a espe these reS|dues
gk Lkt S ol B o b A G
mtmény@eveweumdtwee&mﬁe %ﬁ@é@miﬁﬁw@@wgﬁﬁ@@@mw&@ﬁ

Mutagenasisnveas @M@Wﬂ&éﬁﬁt&f&t@ﬁﬁw%@ii\%ﬁm&pﬁﬂﬂi&%ne'S 5
"Quick ha eSLte Dir, cte%eMlllJtagenesgs Kit" Catalo }915183 After

331 ms 161‘ 1110 ac S 111
ealh e ep, par?éﬁ umanlzed dIones we sequenced and some of

10 th@éﬂl&ﬁeﬁ%l@f@!@hﬁ%ﬁé Urerenatée Slunadtiern expreasidnave ctdrsrThe/

plaami&i Ml&&w&am@@;p&@fm h&m&g@wt@)mmeaﬂdm or
p Al\g ector 10 \gas u to express HC. utargltﬁar%\ g[%-‘vl or I

TS Were 1avore =K ev uatimg stmilar camn ¢ Dt nnc
respec |ve ome o ese C|

program used for this comparison can be found in Kabat database. See Johnson G,
Wu T, “Kabat database and its application: Future directions.” Nucleic dcids Res.

15 29:203-206 (2001). The program finds and aligns regions of homologies between the
mouse sequences and human sequences in the Kabat’s database. By using this unique
FR best-fit method, it is anticipated that the humanized LC or HC variable domains
of the target IgG may have all the four FRs derived from as few as one human IgG

molecule or to as many as four different human IgG molecules.
20
B(i). Selection of Human TgG Kappa Light Chain Variable Domain

Framework Regions

The amino acid sequence in-each of the fremework regions of ¢H36 LC was
25  compared with the amino acid sequence in the FRs in human IgG kappa light chain
variable domain in Kabat Database. The best-fit FR was selected based on the three

criteria described above,

The amino acid sequence of human IgG kappa light chain variable domain
30 with a Kabat Database ID No. 005151 was selected for humanization of ¢H36 1.C
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were then combined and expressed transiently in COS cells to determine
the expression levels by ELISA. The final fully humanized forms of the
anti-TF heavy and light variable 15 domains were cloned into what is
vapmetimemyeferred to herein as a "mega vector" and transfegteszintgs: 7900
CHO and NSO cells for IgG expression. Stable cell lines were then used
to produce amounts of humanized anti-TF sufficient for analysis. The
resulting humanized versions are 100% human in origin (when the CDR
sequences are not considered). The humanized IgG4 kappa version is
designated hFAT 20 (-humanized IgG Four Anti-Tissue Factor antibody
and the TFETREBES TEHERT &%@a&ﬁ%@é&%ﬁtﬂ&mgﬁ%’&%‘@?ﬁ
AreiKElss DetFaetdDartibd 8398 Phe seldutly ihninnanizedorerSidtis 6LaR36 are
Intended Jot- eatine ARG ndicalinns: sUshas Jermkosis,canser and

inflammato%diseases. 25 C. Generation of Humanized Anti-TF Antibody

HEEWPRER ST P PEREGHTCRES T2y el g ame ot tm frabaidypipase
5 ant> Ne.rshadH361 hehyl chairV(FID)-varshie-ddmanavereqperfitrmmed.

using RIRRTIA RIAMEGATE AR NG GSII0N VELIONADn Chlg %@ﬁ%@ as
Femplate and 30 primers TEHCI s2 and TFHCI as2. Primer TEHCI S

inti&efaE ABENG fosidn THStRdSFRROPRRRHHtRRIH ELU &iie EaR6 b for
aminoeasidnéirangenk| to Q in 43 WO 2005/004793 PCT1US20041017900
framework (FR) | . Primer TFHCI as introduced an amino acid change
L113 to V in FR4. This step resulted in the construct HCO1. 2. PCR-based
10 mutagene¥igmismeriherirerin a5 dumatrler ki) cih ehave e ATy four
priviiars Kehachatebh cOMsiu co 34T AvAd patreanbPhidisediopringrs LEHCI

sZpand - FEHGIaS Rownsiear. RGR A fg%grggg I %@%&%ﬁ&iﬁa AMrormain

TFHClas2. PCR using upstream and dow am PCR products as

te it Eebah BaiAbasp HhiPs PR RS Fep slgtaprdeiARigr 419882 G he
USER HOf Tt tswihgHursi andvifehiGdas: tHraduced Iwonamintaeitho acid

ch i : %gz R. 44 to . 3. PCR-has enesi
b ussi%ﬁ H%ec?éﬁ a%safne%ﬁp(éate égr%j ltlféeg%?m Yﬂm%)eurre g;l)orlllrr‘?’églsa %e%%r}g%gt e

owin
CONRRBERICEE0 U2 PEA HuetPoNiers ARHE 187 aRH PEHISHS2.
DawostreannB CR&sethpiionesge IdFEECISS Bt d inkléhl 882mino acid

sequence of a human IgG kappa light chain variable domain with a Kabat Database
ID No. 004733 (see Table 1B for sequence information).

20

B(ii). Selection of Human IgG Heavy Chain Variable Domain Framework

Regions

The amino acid sequence in each of the framework regions of cH36 HC was
25  compared with the amino acid sequence in the FRs in human IgG heavy chain
variable domain in Kabat Database. The best-fit FR was selected based on the three

criteria described above.
'The amino acid sequence of a2 human 1gG heavy chain variable domain with a

30 Kabat Database ID No. 000042 was selected for humanization of ¢H36 HC FR1. The

amino acid sequence of a human IgG heavy chain variable domain with a Kabat
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15 PCR using upstream and downstream PCR products as templates and
with primers TFHCIs2 and TFHClas2 yielded HCO03. The use of primers
TFHCSs and TFHC5as2 introduced three amino acid changes in FR3:
W87Zota/0Ry 1389 to E, and S91 to T. A Bgl Il site was also intrecitreggh@iio7900
position. 87. 20 4. PCR amplification was performed using primers
TFHC2s and TFHC3 as and HCO3 in pGem as template. TFHC2s sits
upstream of the cloning site in pGem. TFHC3as sits in framework 3 and
introduces two amino acid changes in FR3: H82 to E and N84 to S. The
res Iting PCR band was cloned into pGem and then the proper size insert
DR BN BS80S oo eI B P RIS Alnidhh s ROO3
y|efdédwﬁgmlﬁati@ﬁsmmerumté@ér}é@lﬁﬁﬂlmg@ﬂzﬁ% asitengithtesanddhe
follgyy ﬁmq@ﬁe@suﬂﬁg ¢%%ﬁﬂ&%m&ﬁﬂ§a%gspmgs o565

s2 and TFHC wnstream PCR used primers T 6s and

TFRCTAS: Witagdric PerR S Tugm\ﬁlaﬁst%é}ﬁgaﬁ&{d%%‘tr‘éarﬁVPCR
SprodusteasiémplAtes] &ad -with weimerd e 44 0/DC2006/0 T 3he amino acid

P CHHSEAA R 0RA R s AN TR SlaRE R e a2 558,

introduced the following amino acid chan gn%es In FR toT
andRP {6 Bols R BassyTsjemedieiising HCOS as template and
the following four 5 primers generated HC06 Upstream PCR used

primers TiHC.3s and; 852@&%%%%11 Smg %g* usedbeg'@ers

TFHC3$2 and TFHCI a Ampllflcatlo 1S3 introdu gﬁha
0 antriBeabri sy NR ﬁ%?P1@9V%Séeqﬁﬁrfférhwwew@ﬁaﬁé6§1@moﬁme

anarfizdatodAeRERuSinButpsipeaRs e drdpwasiFRam RERBIosHets as
terpplate. andhvitagRrRe s 1AL Feﬁ'%sg ana TEHGlaseyiglded HGP6. 7. A

point mutation from | to M in position was spontaneous]y

intfBURIKEE Bulttre Sttt sHRTHE FRER maY e AN iNGI9E08 as
tempiaterandeGhHdSistandaHzblE4as2asiprines: Datssetthis, 037010

15 MeReous 1o.substifiytion angd.also g]%QUC%@} 8”‘@0”5 rucfﬁ_| 8 was

FRI: Q5 to V. The resulting construct was
mddfs By pitsre-bAkb e nYutas ersee G 3SIHG FRE0T maichehesimiacriithe

follewiagpsim Bﬁ&m'ﬁ FEtOrsvgndali- G228 domerewisedfabat Database ID No.
000049 (see Table 2B for sequence information).
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20 the upstream product. The downstream product was previously

amplified using TFHCIs3 and TFHClas2 (see step 7). The use of
pWrﬁ&Pﬁ’—’P—?@?gﬁ introduced two amino acid changes in FRI : Bittao¥:end 17900
V12 to K. A spontaneous point mutation resulted in a phenylalanine to

leucine (F -a L) change at position 64 in CDR2. Further screening and
sequencing yielded 25 construct HCO8R1, which has the correct

sequence of F at position 64 in CDR2. 9. Two constructs, RC11 and

HC12, werssiganeraias By 8ite girgcled 1@&%%9‘?6@9&4%{{&? é:lé%% Two

complementagy Qi T nd 30 TFHC8asP wer Sfogrees
with HCO7 as%ﬁwgpﬁrg?t%d;}r%ﬁ‘ggﬁé?f%ﬂ?&ﬁ"%ﬁ%aﬂr@ftwfé@mmmeacid

changesin-ERI.GAto P -1 jl to V, and VI2 to K. 45 WO 2005/004793
Pc{%%gﬁégmgégﬁ%l FReld? R0 11 was methylated andicolran {Eaged
for themextrreund g&g’ﬁ&ig@@ gz_{gut is, PCR using HC11 as a <=
template %Ialr;?g:lhe complementar‘S prffn@egfg CosL an SOSTLLTY

gengrate 2 which has a mutatidh #8m V11 to L in FRY. 5 10.
Con rived from HC12 by performing PERUsing HC12

as atemplateTabld the SBMileviEtaryprigietsi TG REK 21 carance)
: 0

TFHGIOasK—HCO%-captains ap-amino-acid change: K12 to Vin FRI.

11. %ﬂﬁﬁ@%%%% HC09-PCR using HCOQ astd’-FR4 (10 aa)
temjplate #id the complementary primers LV-1 and LV-2 $&sult&d in the
geneTatsn’sf HCHRTRCACESSERIT S Rtaso0drmht o V indeRbmAfEer
eachHwatiés step, the partially humanized or fylly hymanized cloges
were_15 sequencé¥&Hd some of these variable domains were |lgigFs-

cloned into BAMESSIBMUEEIRES RIER T PEAM 356 vector-was-tisee——
to exprg{s HC mutantspfysegpto Fe E?f1 %E%%ﬁgé\ﬁyﬁaﬁ@%&ﬁr@%qm
summariz¥steps T A showdsintrard e Atalrarpiatvabidnahaergg apRBirance)
intregyeced-nte-FRI-4. Except HCQO8, all other heavy chain mutants and
cHEﬁ%ﬁﬁtain F aﬁ&gﬁ%@&&ﬁ}\ CDR2. HCO08 has a mutatisdCirem e
at-pasition 64. Figures 4B-D Show the hea%y chain CDR segtiences.
CH36-HC EIQLOOSEPELVKPGASVOVSCRTSEYSET

WVRQOSHEKSLEWIG
Human-3C Q v G VK R a
000042 PG

823850

Table 2B (SEQ ID NOS 37-40, respectively in order of appearance)

Names HC-FR3 (32 aa) HC-FR4 (11 aa)
&7
CE3EHE KBTI, 75 BE‘l &5 107 . 117
TVDKSSTEAFMHLNS@TSDDSAVYFCAR WEQGTTLTVES
Human-HC ’ TE YB3 RET v
037010 DODYea

Once the decisions on the desired human framework regions were made, the
following three techniques were nsed to achieve the desired amino acid substitmtions
in both the light and heavy chaing: (1) Regular PCR was nsed for cloming, to

Introduce cloping or diagnostic restriction endonuclease sites, and to change amine

15

acid residues located at the ends of the variable domains. (2) PCR-based mutagenesis
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Primers Used for Heavy Chain Humanization (SEQ ID NOS 41-62,
respectively in order of appearance) TFHCls2 5'
TTTCGTACGTCTTGTCCCAGATCCAGCTGCAGCAGTC3' TFHC1 as2

w0 Wos/004793 PCTE/US2004/617900

5

10

15

20

25

30

AGCGAATTCTGAGGAGACTGTGACAGTGGTGCCTTGGCCCCAGS!
TFHC7s 5' GTGAGGCAGAGCCCTGGAAAGGGCCTTGAGTGGATTGG3
35 TFHC7as 46 WO 2005/004793 PCT/11S2004/017900 5'
CCAATCCACTCAAGGCCCTTTCCAGGGCTCTGCCTCACS' TFHCSs

5'GCATCTCAACAGCCTGAGATCTGAAGACACTGCAGITTATTTICTGT
G3va EEHESEEge multiple amino acid residues at a time, especially when these

5'GIEGAGISE G TGAG AT NaABIE BRGTHI. GAGAT GEATGARGBEES'
TFHC3as

0' ara ~JITECLE
G FEA B AR S PR PR E A Reens 4 s s Shesdieced
TFH@%@WA@@P@T@A@Q’&ﬂ%@@@@@%ﬂW@§“aiﬁ§eﬁﬁI§IC6s 5

CTGLECAGAAGHT STAGL AMEALACICE TAGARGEABOTCAGCAGS'
TFHCG6as 5'

CTGCTGAGCTCCATGTAGGCTGTGCTGGTAGACTTGTCAACAG3' 20
TEHC2addteseach step, the partially humanized clones were sequenced and some of

G%@%@&Q&%@@@H%@&A@ GPRAGETLGAGREPEEKGCAG
C3' _TFHC3s2 2

5 B CBEH A B PR PR AR AP TS T

CA@:s3sTFpISimBss HC mutants as IgG1 or IgG4, respectively. Some of these clones
were then combined and expressed transiently in COS cells to determine the

expression levels by ELISA.

The final fully humanized forms of the anti-TF heavy and light variable
domains were cloned into what is sometimes referred to herein as a "mega vector"
and transfected into CHO and NSO cells for IgG expression. Stable cell lines were
then used to produce amounts of humanized anti-TF sufficient for analysis. The
resulting humanized versions are 100% human in origin (when the CDR sequences
are not considered). The humanized IgG4 kappa version is designated hFAT
(humanized IgG Four Anti-Tissue Factor antibody) and the 1gG1 kappa version is
designated hOAT (humanized IgG One Anti-Tissue Factor antibedy). These fully
hurnanized versions of ¢cH36 are intended for treating chronic indicatidﬁs, such as

thrombosis, cancer and inflammatory diseases.

C. Generation of Humanized Anti-TF Antibody Heavy Chain

]. PCR amplification and cloning into pGem T-easy of anti-TF mAb cH36
heavy chain (HC) variable domain were performed using plasmid
pJAIgGATF.A8 (an expression vector for chimeric H36) as tempiéte and
primers TFHC1s2 and TFHClas2. Primer TFHC1s2 introduced a BsiW1 site

upstream of the initiation codon and also an amino acid change El to Qin
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-
TCGTACGTCTTGTCCCAGATCCAGCTGGTGCAGTCTGGAGGTGAGC3
' 30 TFHC2as3 5'
BEAGTIBAAGCCCCAGGCTTCTTCACCTCACCTCCAGAGTSCAGT317900

- TFHCOsL 35 5' GCAGTCTGGACCTGAGCTGAAGAAGCCTGGGG3'
TFHC9asL 5 CCCCAGGCTTCTTCAGCTCAGGTCCAGACTGC3' 40
TFHC8sP 5' GCTGGTGCAGTCTGGACCTGAGGTGAAGAAGCCS!
TFHC8asP 5' GGCTTCTTCACCTCAGGTCCAGACTGCACCAGCS' 45
TFHCI OsK 47 WO 2005/004793 PCTIUS2004/017900 5'
GCAGTCTEEHECTEAGETEE TEAAS BETEEEBETHES T FiaeadadR
5' GAAGBOOC ARG THT SACOAGTT CAGHRGCAGHCTGC3 5LV-1 5
CAGTCTGGACCTGAGGTGGTGAAGCCTGGG3' LV-2 10 5
CCCAGGCTTCACCACCTCAGGTCCAGACTG3' D. Generation of

HumarizE& RRTFRAREBRT Pigi eRry o8 ropere MphticfdR was
SperformedhllsirigeflasmithpdAkaG it A8 tan Expiessipnove@oRfated
chimeric 5&%@@%@@9&%@@%&&?rﬁ&ﬁh%@?ﬂ@@%@%ﬁ?ﬁ%

step introduced a clonlng%sne,_ Agel, upstream of the coding reglon. It also
introducedthe EE08E nfitStisi e pRaeny Aid dpsppsiisraetheredidirtict
LCO03. 202nSBitesdire ot printag TRESIS:Vas] Terfurmaedyissdag HC02. The use

complemg any. g@g&l% g as.and LCO03 as templat )
This step ii;][['rod%ced the mutation@%ks%%&lg&%ﬁg%%%ae% af gb%ﬁ%llt%e%?
diagnosti&ptiipb2ae SHhie ffew construct is named

3. PCR-based mutagenesis using HCO2 as template and the following four
primers generated construct HCO3. Upstream PCR used primers TFHC1s2
and TFHCS52s2. Downstream PCR used primers TFHCSs and TFHC1as2.

15 PCR using upstream and downstream PCR products as templates and with
primers TFHC1s2 and TFHC1as2 yielded HCO03. The use of primers
TFHCSs and TFHC5as2 introduced three amino acid changes in FR3: T87 to
R,D89 to E, and 891 to T. A Bgl II site was also introduced at position. 87.

20 4. PCR amplification was performed using primers TFHC2s and TFHC3as and
HCO03 in pGem as termplate. TFHCZs sits upstream of the cloning site in
pGem. TFHC3as sits in framework 3 and introduces two amiﬁd acid changes
in FR3: HA2 to E and N84 to S. The resulting PCR band was cloned into
pGem and then the proper size insert was digested with BsiW¥1 and Bgl 1L

25 Cloning of this fragment into HCO03 yields HCo4.

5. PCR-based mmutagenesis using HC04 as template and the following primers
resulted in HHCO5. Upstream PCR used primers TFHC1s2 and TFHC6as.
" Downstream PCR used primers TFHC6s and TFHClas2. Mutagenic PCR

30 using upstream and downstream PCR products as templates and with primers



LCO04. 25 3. PCR amplification was performed using LC04 as template

and primers TFI-IC2s and TFLC2as 1. This step generated Fragment A
that will be used in step 6. This step introduced QIIL and L15V mutations
WoRRls/de4aRGR amplification was performed using LC04 as tarealaisoanthsos
primers 30 TFLCI s2.1 and TFLC1asR. This introduced the Kpnl site at

the end of LC variable domain. Cloning of this PCR fragment into pPGEM
yields pGEMO04K that will be used in step 6. 5. PCR amplification was
performed using LC04 as template and primers TFLC2s 35 and

TFLC4as. This step generated Fragment C that will be used in step 6. 48
WO 2005/5647933pE T TS 2608 A FF SO0 hbis rhmtitiodscEdrpiceringn

FR1 and AiQ08QiickR4-warerpiyduced mthis steprés BER-based
mutagenesis using Fragment A and Fragment C as templates and 5
primers TFHC2s and TFLC4as yielded Fragment D. Cloning of Fragment
D intdPpGERbaRdymIdee e evpsHGES peerspiztepGRhafplifidegitriwas

5$|e:ritér£negrﬂﬁm &@Ewwﬁlétcﬁﬁ E@;ﬁ&ﬁﬁmt R @émﬁ&ﬁmﬁbﬁt@@ﬁdandd_ t
as step.generate n ned into
pGEMO4|ZII€$?S ?trﬁauce%%%%%g%qa Ion |n ?I'Zp 1cliP(%%%?‘?‘éghstruct
is namedA@ddicgi@ornamplificasbiniwdsced formiy exihgiingos 58 1: P9

template angl primersAiES:h $Ba4.8ng10RL R 338 1Rhis StepEensrated
Fragment [ tgat WI||db£ used mé ste 10 This |%odu% ed the K70D and

the K74T Futations in ER3 g™ amp| f AP PeFOPRERSing

S
10L.C06 as tEriplteaandiphriers TRE@IE0and TFLC4as. This step
generated Fragment F that will be used in step 10. This introduced the

torpltot AH BB S AR PR AR B RRAgGht 0.
Cloning dﬂ@é‘@%’éﬁﬁ@@ﬂ@lﬁ@%ﬂ&ﬂ@ﬁﬁ-tﬁ@&@nﬂhﬁ@ﬁt@@?m@ﬁ@ﬁ 25
Site-directaghpsiagSTeRiS W asCHntcRs 4SINaGANPIRMENRNLREMERS
15 substitution and also introduced an amino acid. change in FR1: Q5to V. The
resulting construct was HCO7.

8. Construct HC08 was made by PCR-based mutagenesis using HCO7 as

template and the following primers. TFHC2s and TFHC2as3 were used for

20 the upstream product. The downstream product was previously amplified
using TFHC1s3 and TFHC1as2 (see step 7). The use of primer- TFHC2as3
introduced two amino acid changes in FR1: L11to Vand V12 to K. A
spontaneous point mutation resulted in a phenylalanine to leucine (F — L)
change at position 64 in CDR2. Further screening and sequencing vielded

25 construct HCO8R1, which has the correct sequence of F at position 64 in -
CDR2.

9. Two constructs, HC11 and HC12, were geﬁerated by site-directed
mutagenesis from HCO7. Two complementary primers TFHC8sP and
30 TFHCRasP were used along with HCO7 as témplate to produce HC11 which
contains three amino acid changes in FR1: G910 P, L11 to V, and V12 to K.
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TFLCOB8sds and TFLCO8sdsa and LCO7 as template. This step

introduced the mutations V84A and N85T in FR3. This construct is

named LCO08. 12. The Agel to EcoOI09I fragment from LCO5 containing

the mtabens Q11L, 30 L15V, E17D, S18R and Q37L is clonpgiifi©®ood/o1 1900
LCOS8. This yielded the construct LCO9. 49 WO 2005/004793
PCT/US20041017900 13, Site-directed mutagenesis was conduced using
LCO9 as template and the complementary primers LC105 and LC103.

This step introduced the T85N mutation in FR3 and yielded the construct
LC10. 5 14. Site-directed mutagenesis was conducted using LC10 as

template dherECEbRWENRMIEPR] pRhres PTG egrian tes oP5! *PHRE Shap®
introducedithg.3 7 ahetationTin &R HbIS veldet:sheecad steuotip@idntary

10 15. Site-direc enesis was.conduct 'Q (el 25 Jemplate
and the cB%ﬁlgnflgﬁg%Egﬁl r%@?g%fsis B%ﬁ%ﬁ%a%his step
introducedttie RU2QL fmtBiion in FR2. This yielded the construct LC12.
After-each mutation step, the partially humanized or fully humanized LC

clones 15 were seguenced and spme variable.domaijns.
later clofeHIRTE 8 Fé%sgs%?’? S\?&EP&%QM&?%W&%’%%% %gr%%&r%n =
Used for Lightoflhaimétirnemipdtiom$SaatRrnTEL6 3088 2pdsiattiEsFin

order of appegsaRLe}L Al ikldasi change: K12 to V in FR1.
5TTCGAAAAGTGTACTTACGTTTGATCTCCAGCTTGGTCCCAG3!

TFLC1s2.1: 5' ACCGGTGATATCCAGATGACCCAGTCTCC3' 25
1FLC59 1 B @G ERRAEODNT G GRATRRGENCS AR GG BCY FFiggals and

30 5 CCCRGGITTGIACARATACCATGETMA GEaiod EHEASherasion of

HBC10, which contains a mutation from L11 to V in FRI.

Afier each mutation step, the partially humanized or fully humanized clones were
15  sequenced and some of these variable dormains were later cloned into expression

vectors. pIRS 355 or pLAM 356 vestor was used to express HC mutants fused to Fo
of buman IgG1 or IpG4.

Figures 3A-D semmarize steps 1-11 and shows incremental amino acid changes
20 introduced into FR1-4, Except HCOS, all other hea@ chain rmutants and cH36

contain F at position 64 in CDR2. HCO8 bas a mutation from Fto L at-position 64.
Figures 4B-D show the heavy chain CDR sequences. '
Primers Used for Heavy Chain Humanization
(SEQ ID NOS 41-62, respectively in order of appearance)
TFHCIs2 | |
5" TTTCGTACGTCTTGTCCCAGATCCAGCTGCAGCAGTC 3

TFHCl1as2
30 5° AGCGAATTCTGAGGAGACTGTGACAGTGGTGCCTTGGCCCCAG 3°

TFHC7s A
5* GTGAGGCAGAGCCCTGGAAAGGGCCTTGAGTGGATTGG 3°

35  TFHCTas
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5 TACGACTCACTATAGGGCGAATTGGS3' 35 TFLC2asl1: 5'
CCACAGATGCAGACAGGGAGGCAGGAGACTG3' 50 WO 2005/004793
PCT/US2004/017900 TFLClasR: 5'
WoCEaHNMNCTGTACTTACGTTTGATCTCCAGCTTGGTAGeYaeLie6:500
AAC G3'5TFLC2s: 5
CCTGTCTGCATCTGTGGGAGATAGGGTCACCATCACATGCS!
TFLC4as: 10 5'

GATCTCCAGCTTGGTACCCTGACCGAACGTGAATGG3' TFLC3as:
5'GTAGGCTGCTGATCGTGAAAGAAAAGTCTGTGCCAGATCC3' 15
-|-|:E’C%géA@CCACTCMGGCCCTTTCCAGGGCTCTGCCTCAC 3

CAG CAGCCTACAGCCTGAAGATTTTGTAAATTATTACTGTC3'

T B CAGEC TR AT T ARACH ROAGTEETIAIRAS

20 THEEREsdsa:
5'CGF GG T AGACTAAA AAETTAGCAAAATC REGAGE ST IMEE S TGCS!
LCIO5: 25 5'
CAGUABECTACAGCCTGAAGATTTTGCAAATTATTACTGTCAACS!

10| cE0BTCTTCAGATCTCAGGCTGCTGAGCTCCATGAAGGCTGTGGTG 32

S'GTTGACAGTAATAATTTGCAAAATCTTCAGGCTGTAGGCTGCTG3'
30

AR I AERARRRET T EFH T CACGATCAGCAGES' LC113:

159" Gfl&C TGATCGTGAAAGAAAACTTTGTGCCAGATCCACTGS 35
5" CTGTTGACAAGTCTACCAGCACAGCCTACATGGAGCTCAGCAG 3°

TFHCGas
5" CTGCTGAGCTCCATGTAGGCTGTGCTGGTAGACTTGTCAACAG 3¢
20
TFHCZas2
5" GCACTGAAGCCCCAGGCTTCACCAGCTCACCTCCAGACTGUTGCAGC 3?

TFHC3s2
25 5 CTGGGGCTTCAGTGCGGGTATCCTGCAAGGCTTCTGGTTACTCATTCAC
3 kl

TFHC1s3

5 TCGTACGTCTTGTCCCAGATCCAGCTGGTGCAGTCTGGAGGTGAGC 3°
30

TFHC2as3

5 GCACTGAAGCCCCAGGCTTCTTCACCTCACCTCCAGACTGCACC ¥

TFHCOsL
35 5 GCAGTCTGGACCTGAGCTGAAGAAGCCTGGGG 3°

TFHC%asL
5" CCCCAGGCTTCTTCAGCTCAGGTCCAGACTGC 38 ‘

40  TFHCSsP
5" GCTGGTGCAGTCTGGACCTGAGGTGAAGAAGCC 37

TFHC8asP

5" GGCTTCTTCACCTCAGGTCCAGACTGCACCAGCS?
45

TFHC10sK
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5 humanized LC an clones were cﬁ)ned IMto

LC125a: 5' CTGCAGAAACCAGGGCAATCTCCTCAGCTCCTGS
LC123a: 40 5' CAGGAGCTGAGGAGATTGCCCTGGTTTCTGCAG3'
Figure 5A shows the sequence of the human kappa light chain constant
WemaiheseL 1D NO. 191) Figure 5B shows the human IgGiheavyehaon
51 WO 2005/004793 PCTIUS2004/017900 constant domain (SEQ ID
NO.19 21. Figure 6A shows the hFAT (IgG4) constant domain sequence
(SEQ ID NO.19 3). Figure 6B provides the human 1gG4 heavy chain
constant domain (SEQ ID NO. 19 4). See also the published U.S. patent
application number 20030190705 and references cited therein for
additidhalH Giefusttd RsHnERE TRe Ire §TIRE HRETRGGobulin constant
doqﬁ%?& pences. EXAMPLE 2 - Expression and Purification of

Hu I ke ihodj e ially nized or fully

oA éﬁ%{gﬁ?ﬂﬁg@;}&ﬂj& ggqggAgg‘g:ﬁggs?on vectors. The

plasmid tKMCI8 was used to express LC mutants fused to human kappa
chairC ABTqEIRS,\ 3BT EA plAMBEGegtar s uped to express HC
mutants fused to Fe of human IgGl or IgG4. Some combinations of the HC
anBY-€ clones were then co-transfected into COS cells. The transiently

10 exprédLeGGEETIRAGCBOSTENS WEFE 4G4RS For the whole 1gG

production and binding to TF by ELISA. For disclosure relating to these
particpilar.vectors see the puhlished U.S. patent application number
2003019070 %Qﬁl feﬁ‘é%‘r‘?%@@%&&%é?&?ﬁﬁﬁéghh Py humanized

is formmﬁ&ﬁﬂﬂaﬁﬁn@%%ﬁ&%@ mmgg%?ﬁggqmeewg%ﬁ%i{“?ééegnof

20

25

30

35

ned into what is reférred to as'a Meg

HCOS8 andil_C 9) were ¢ g
expreSaioh VetBrTFS RS2 e EReramard ihire dreadints €148 and

NSO Teéligdomig@uesiressiorn, Bt transtecied selbinies pEasduaingshe
I9G A% @b a6 b Y TRR ZRe T E@D‘t‘%%‘ié{egv %‘?d%'aot@,e‘jm!;@%&ﬁ'((@ﬁ&?d
stable cell lines were then used to produce armounts of humanize
anti-TF sufficient for analysis. The resulting 25 humanized versions are

ap%rgﬁitnﬁt@?d@mﬁgmwdmmﬂgmzéwmm&%nmyﬂﬁ@ﬁsrﬁm‘:@@t
consigered) chheumanized 9G4 kappaversion (produced by %%%3 5)
Rt actor antibody”

is desijgnated hFAT (humanized IgG Four Anti-Tissue oran

and the RGRHEEER T rdio Py Steassieprpirst Bis)ierRestmat ch A T
(humbfied IgG

3. PCR amplification was performed using LC04 as template and primers TFHC2s
and TFLC2as1. This step generated Fragment A that will be used "in step 6. This
step intreduced Q11L and LISV mutations in FR1.

4. PCR amplification was performf:d using LCO4 as template and primers
TFLC1s2.1 and TFL.ClasR. This introduced the Kpnl site at the end of LC
varizble domain. Cloning of this PCR fragment into pGEM yieids pGEMO4K
that will be used in step 6.

5. PCR amplification was performed using LC04 as template and primers TFLC2s
and TFLC4as. This step generated Fragment C that will be used in step 6.
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One Anti-Tissue Factor antibody). These fully humanized versions of

cH36 are 30 intended for treating chronic indications, such as cancer and
inflammatory diseases. 52 WO 2005/004793 PCT/US2004/017900 One
wbtheds@cell lines (OAT-NSO-P10A7) that expresses (corbinakiom®ioon
HCO08 and LC09) was thawed and extended in 10 mL of IMDM medium
supplemented with 10% FBS in a 15 mL tube and centrifuged. The cell
pellet was resuspended in 10 mL of fresh media and passed to a T25
flask and incubated at 37C 5 in 5% CO2. In order to prepare a sufficient
number of cells to inoculate a hollow fiber bioreactor, the cells were

exparidies rousten 10l oo caisd WHROEER {oF FARCERTS Bdher

manufggturer's instruction manual. The harvested cells were pelleted and
resuspended in 60 niL of IMDM containing 35% FBS and injected into the
extracapillary space of the bioreactor. Concentrations of glucose and

lactatBGRebescbmmBaimsRscr gamF srment ASAKLEARRL HALERTiIRGed
s and pgaled: ThedarvestedcmaipeiatarsasiedioCaning b @ntipoelyt D

concentrations by EL % ssay. The,pooled sample containing anti-TF
antibdl?ﬁ? a%é&iﬂ@\(ﬁé“ree{ ?ﬁetnepcl?r}léﬁg%cg%ﬁﬁaghalyzed as described below. 15
A. rProtein A Sepharose Fast Flow Chromatography Recombinant

humapized-athEmenosienahantinegycrmeistsotdwadighid arithdwo

heavy chains. He in ig.a fusion of e vari mai
(unalteF&d & ﬁ?ﬁ;{ryw;gaa &8s eissgﬁggang%r%%e rg%laﬁbﬁﬁaﬁ%@g%ﬁ964
10 Fc donhaier invteileCIRME4E0 dhrinnsortanddinaLaQ iR dontdd the

(unaltgred or humanizedogs described above) and human x domain. It is
well established that human IgG Fc region has high affinity for Protein A
or recombinant Protein A (rProtein A). Harvest pools containing
humaRiZe drapithidEanibarythEa s e lCAfRsSEErPIFS 1B99HBT 0.1 by
adding.88 5 Qfd Ml Gk Bebnpri-nkalgamnplahdhen btheed in

sample is filtered through low in-f?i dj .22 micron @f@rs (e.g.,
13 NalgefieP é?erﬁ@ﬁ%%%@%%q&?s&@%ﬁ utr% #l]%ge’r BTERSRR Dolyethersulfone
membrane from Nalge Nunc International, Cat. No. 167-0020). Following

saPleaPRliGAHOR0d RIQ AR wa: (ks £ hanpasiad grvas N S
bed volumes of 20 mM Tris 30 HCJ, pH 8.91 LB trearp‘g}ﬁablélrlllgg&mdstmq@r@%
such &84EHa oS BiREE R NA AR e diunh contains high content

of bovimerdereihthearSBhwingiptligidient wash was
20
10. PCR using Fragment I and Fragment F as templates and primers TFLC1s2.1
and TFLC4as yielded Fragment J. Cloning of Fragment J into pGEM yielded

the construct LCO7.

25  11. Site-directed mutagenesis was conduced using complementary primers .
TFLCO8sds and TFLCO8sdsa and L.CO7 as template. This step introduced the
mutations V84A and N85T in FR3. This construct is named LCO08.

12. The Agel to EcoQ1091 fragment from LCO5 containing the mutations Q11%,

30 115V, E17D, S18R and Q37L is cloned into LC08. This vielded the construct
LC09.
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53 WO 2005/004793 PCT/US2004/01.7900 used to remove bovine 1gG

from the column. The stepwise pH gradient was achieved by increasing

the relative percentage of Buffer B (100 mM acetic acid) in Buffer A (100
MY M08ignisdcetate). A typical pH stepwise wash employed 28&G7ek2964/017900
and 60% Buffer B. Elute the column with 100% Buffer B and collect

fractions based on 5 A280. The pooled fractions were adjusted to pH 8.5
with addition of 1 M Tris base. B. Q Sepharose Fast Flow

Chromatography Anion ion exchange chromatography is very effective in
separating proteins 10 according to their charges. The eluted and
pH-adjusted sample from rProtein A column-was diluted with two volumes

of wates:-anektha phitigsihdcked ﬁiﬁd\ﬂf&jﬁmm%ﬂh@%mkth%s
then loaded.to 8, 3 m'r&ﬁrgfs&%sc cs[z haﬁ%??t!:: (5w eauifiRted
olu

with 26 RIS HE mn Washe Wlth (1) 5 bed
volumesutfizo mWﬁBdH@@e%FW%GS{IW‘(M%ed volumes of 20 mM
Jris-HC1, pH 15 8.5 containing 100 mM NacCl. The IgG protein was then
eluted with bed volumes of. 20 mM M
NaCf THE BrStsh IB‘é‘%ﬁfsmWesrgaﬁgg eI %%gd hplg‘rée@c @@gg%@@gﬂ
using uitrafilrativardevioes 26 EX AMALEL B3 . SERHSISHBER drsPiesus
Monkeys, I:this.eedetrseplifssheckaasinduged by infusion of live E.
colt, a gram- negative bacterium (see Taylor et al., J. Clin. Invest.
79:918-825 (1987)) in rhesus monkeys. The shock induced by E. colt
10ausesSietitiation bothsosgp teticnmaing 126 isifahfidtiericmpigatsl feading
- to deathy, Theaojl Bﬁﬁr@ﬁ@i&%@ﬁ@ﬁ@ﬂﬂhﬁu@%ﬁﬁﬁ&m&m@ﬁ 02Q

prolong the surV|v tlmes of rhesus monke Sﬂ'b %ted with live E. colt was
examinBH ERGIREThe SO ISrRSES TSN described by Taylor et

at, supra. Rhesus monkeys weighing 3-5 kilograms were fasted overnight

before e MArpingetiha eXReNMeREMANA LC clones
ketamlr?{klhydroc oride (1%30 mglkg, Intramuscular

ly
Yo BBErBHFIRAS %ﬁ%ﬁogﬁrﬁfﬁ‘ﬁﬁérWﬁ‘P]ﬁ@°€éﬁb‘P?a‘1"8ﬁ\}8‘iﬁfﬁ??8 Lipg xesion

percytaneaasicagbeter to maintain a light level of surgical anesthesia (2

mg/kg.initiall ith additi ts approximat yevery 20 to 45
minu lgsg?nucéﬁ \?ggy 7805/ E)A%}a é%ﬁ%&ﬁ&i‘/‘&m&%% 6 hours). A
femgsa yeinNEs @xposegaseptidalrandicapetated in one hind limb

20 TFLClas2: ’
5 TTCGAAAAGTGTACTTACGTTTGATCTCCAGCTTGGTCCCAG 3

TFLC1s2.1:
5 ACCGGTGATATCCAGATGACCCAGTCTCC Y
25
CTFLC3s:
5 GGTTAGCATGGTATCTGCAGAAACCAGGG 3

TELC?5as:
30 5 CCCTGGTTTCTGCAGATACCATGCTAACC Y

TFHC2s:
5* TACGACTCACTATAGGGCGAATTGG 3°

35 TFLCasl:
. 5* CCACAGATGCAGACAGGGAGGCAGGAGACTG 3”
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for sampling blood and administering gentamicin. Gentamicin was
administrated by means of 30-minute intravenous infusions. An infusion

of 9 mg/kg was administrated at the end of E. coil infusion (t = 2 hours).
Amorduwsiennt4.5 mg/kg 5 was administrated 6 hours after E. g4 Absi0f 7000
Additional gentamicin (4,5 mg/kg, i.m.) was administrated once daily after
day I for 3 more days. Each monkey was placed on its side in contact

with controlled-temperature heating pads and rectal temperature was
monitored. Animals were intubated orally and allowed to breathe -
spontaneously. 10 The E. coli strain 086:K6 1H (ATCC 33985) was freshly
prepafediasfess than 12 hours prior to injection. Each monkey received a

Com T RS T M SR A B AAC

cpll. Treatment group monkeys received a bolus (2-3 15 minutes) dose of
anti-tiggye factor antibody (cH36, diluted in PBS if necessary) 30 minutes
before gfusioomEA Ot ésemtimsitataniniesion sehadulerdhe
percutaneous catheter was used to infuse E. coil, PBS and anti-TF
antibblyC488: WO 2005/004793 PCT/US2004/017900 Gentamicin PBS or
iR fusto P AFIEEHIGS EL Gl AHGEHEACCEHRASETGAR TIFasIon ends

Moni for 5upto 7 days -30 min O min 2 hour I0 Timeline for anti-TF

antib, ?&} gcé §r¢§f§| n. Imonke S were monitored
continuously Tor ours %%F%&%E% 7 days,

for thesfollowing. survival time: monltored and recorded hourly;
tempelehte ARsAveas et ACA el N RENIRIS A RUERAL 5
en
TFLC08sds:
20- 5" GCAGCCTACAGCCTGAAGATTTTGCAACTTATTACTGTCAACAAG 3°
TFLCO8sdsa: .
5’ CT"I‘GTTGACAGTAATAAG’I‘TGCAAAATCTTCAGGCTGTAGGCTGC 3

LC105:
25 5 CAGCAGCCTACAGCCTGAAGATTTTGCAAATTATTACTGTCAAC 3

LC103:
5" GTTGACAGTAATAATTTGCAAAATCTTCAGGCTGTAGGCTGCTG 3°

30 LC11s
5 CAGTGGATCTGGCACAAAGTTTTCTTTCACGATCAGCAGC 3°

LC113:

35. 3 GCTGCTGATCGTGAAAGAAAACTTTGTGCCAGATCCACTG 3’
LC125a;
5’ CTGCAGAAACCAGGGCAATCTCCTCAGCTCCT(“ 3’

LCI123a:
40 5’ CAGGAGCTGAGGAGATTGCCCTGGTTTCTGCAG 3°

Figure SA shows the sequence of the human kappa light chain constant
domain (SEQ ID NO. 1?1} . Figure 5B shows the human IgG1 heavy chain
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once a day for up to 7 days. Blood samples were collected at the following
time points: T =-0.5%, 0**, 20 1, 2, 4, 6, 24 hours as shown in Table 3 for
the analysis of hematological references and inflammatory cytokines. (*T

=wo Sed@biefore injection of cH36 or saline control; **T = O’J&%ﬁg@g/ﬁ?sm

infusion of E coli but 30 min after injection of cH36 or saline contro

Table 3. The schedule for collecting blood samples. 56 WO 2005/004793
PCT/US2004/017900 Time Point Hematology Plasma forAnalysis Dayl;
t-0.5hr X X (ust rior to test article or vehicle infusion) Day 1; t = 0 hour (30
minutes after treatment, just prior to E. X X coif infusion) Day 1; 1 hour
(follovpistE dowiimtGEIRADXIVNO. D33 1Fehe e fallowing HRACO dainsion) XX
Day % ' j ipfusjo ay 1.6 “%fz(‘)” ing H
coif ﬁ“ﬁﬁ%‘@%ﬁ%mm f§i|33iv%§g"§€5€§ﬁ‘ﬁ??ﬁ?.’%% %?%Ngfg‘%r%aé’y
of wHERRSBEHT HRRERISER EhIC1 B it Samtice dpumaisr FASSestiom
Citrateplibeive sultsef 2658 Gto0Kt Amadshefernited able dernd bigdéAdRa

Anti-EEaanibnibek Bmaieslsd hrsusmenkeys veny well flom £

coli-induced septic shock when administeéted as a L0 mg/kg bolds - ees:
injected intravenously (Table 4), while 5 attenuating inflammatory
cytokines IL-8 and IL-1 (3, and to a lesser extent IL-6 and TNF-a (Fig.
7A-DYXP3RLE. 2Pr dtepivacr e PofitHaboof B ealinpel wer 1S eptimShack

in Rhesus Monkeys Average Treatment Weight (kg) Sex Survival Time
Yurvival Tide I(‘ﬁF)aHY humanized or fully humanized LC and HC clones were cloned

into expression vectors. The plasmid tKMCI 8 was used to express LC mutants fused
to humean kappa chain, and pJRS 355 or pLAM 356 vector was used to express HC
- mmtants fused to Fo of human IgG1 or IgG4. Some combinations of the HC and LC
clones were then co-transfected into COS cells. The transiently expressed IgGs in
15 COS cells were assayed for the whole IgG production and binding to TF by ELISA.
For disclosure relating to these particular vectors see the published U.S. patent
application number 20030190705 and references cited therein.

The final fully humanized forms of the anti-TF heavy and light varizble

20 domains (combination of HC08 and LCO9) were cloned into what is referred to as a
Mega expression vector (pSUN34, see Figure 2) and transfected into CHO and NSO
cells for IgG expression. Stably transfected cell lines producing the 1gG4x or IgGlix
humanized anti-TF antibody were cloned. The selected stable cell linéé were then
used to produce amounts of humanized anti-TF sufficient for analysis. The resulting

25 humenized versions are appraximately 100% human in origin (when the COR
sequences are not considered). The humanized IgG4 kappa version (produced by
pSUN35) is designated hFAT (humanized IgG Four Anti-Tissue Factor ﬁntibody) and
the Ig(31 kappa version (produced by pSUN34) is designated hOAT (humanized 1gG
One Anti-Tissue Factor antibody). These fully humanized versions of cH36 are

30  intended for treating chronic indications, such as cancer and mAammatory diseases.
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3.6 F 8 Saline 4.5 M 24 16 Sunol-cH36 3.1 F >168 (10 mg/k) 4.0 M 54
>111 10 EXAMPLE 4: Acute Lung Injury Model in Baboons A. Acute lung
injury is an important cause of morbidity and mortality in 15 sepsis.

watisRisiptgcted with gram-negative sepsis have a high incigence, of, 417960
acute respiratory distress syndrome and multiple organ failure. It has

been shown that blocking tissue factor function with active site-inactivated
factor Vlla could limit 57 WO 2005/004793 PCTItJS2004/017900
sepsis-induced acute lung injury and other organ damage in baboons (see
Welty Wolf, K. et al., Am. J. Respir. Crit. Care Med. 164:1988 (2001)). A
critical parhopidySiSiOgidalifeat(eToN R RIGKE) réspiratersedistralgisation of

synaremeaBRIR) 48 dosald artivation of e insicrenaauiatienand inhibition
of flbrl%%l%&s As th§ }[’E@ f%r(] 5 evolves, these perturbatlons cause

dePBEIBREAETR Rl A eraimieaha R eol2r i 4ess of
thedumpeideding totapifiasy wbiiteradiprmad dohny/allh dashend bnawntetar m aHan.

5 CampanentsRbing X nsic coaguationRahyRwsYch.as Lk - Hyiembin

and fibrin signal alterations in inflammatory cell traffic and increases in

vaSBHiaIpEre é‘bﬁlﬁylﬁﬂ?%&éﬂfﬂé‘?ﬁ?aﬁ?&”ﬁﬁ Al S5 Bt othBioreagtor

eveatsituths 46 mfunfacictadingscariplenaant adlivationstpiedlictior: of
prgmf@aﬂm;@msgxﬁemﬁ%o b M&%m&%ﬁyg iSoApAIaRoRclng pidhe

injured lung. It has been established that sepsis-induced TF expression
actiFPERIFRLERATRETE G RISraREas ORI iRES ihsh SraTRbHS P A ere
10 prososiguihddipmndachementssinickring sult sdiniitugaddap osilieh ahe barvested

poﬁ@ﬁé@%y}@mﬁmﬂ ﬁé’a}?&%%?g&@én%i&é'Q}'Eﬂﬁx%éﬁjpfﬁ?étﬂ&ﬁE%
5 coa ulatlon their effects on pr0|n ammatory eventsin the | ungs and

d.s? RERPBIRE TOVERRAgMIBr ot Sted SR P tHECE ¢B ere
strdstuitadldaibdunctional injury may be averted during experimental
ARDS. Recent studies demonstrated that preventing initiation of

15 coagulationabthr kasdpiayila eamplexonithaclivggite inhibited factor Vila
_ (FVllai) or TF pathway inhibitor (TFPI) attenuates fibrin 20 deposition and

inflamma&temihisap sisntherdbytimitingnacotall ufghodj ynbistd hamne light
and two heavy chains. Heavy chain is a fusion of mouse variable domain (unaltered

or humanized as described above) and human IgG1 or IgG4 Fe domain, while Hight

20 chain contains mouse variable domain (unaltered or humanized as described above)

and human x domain. It is well established that hurnan IgG Fe region has high

affinity for Protein A or recombinant Protein A (rProtein A).

Harvest pools containing humanized anti-TF antibody (hFAT) were adjusted
25 topH 8.0 0.1 by adding 0.08 ml of 1 M Tris-HC], pH 8.0 per ml of sample. Then
the sample is filtered through low protein-binding 0.22 micron filters (e.g., Nalgene
sterile disposable tissue culture filter units with polyethersulfone membrane from
Nalge Nunc International, Cat. No. 167-0020). Following sample application,
rProtein A colurnn (from Pharmacia) is washed with 5 bed volumes of 20 mM Tris-
30 HC, pH 8.0 to remove unbound materials such as media proteins. Since the harvest

medium contains high content of bovine serum, a stepwise pH gradient wash was
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other organ damage in baboons. A model for sepsis-induced ALI model
has been established in baboons. See Welty-Wolf, IC et al., Am. J.
Respir. Crit. Care Med. 164:1988 (2001). In this 25 model, hyperdynamic

wargigxassilar and systemic inflammatory responses are pigagidoaiad oy
a priming infusion of killed E. coif. After 12 hours, a second dose of live E.

coli is given to the animals to induce pulmonary and renal failure similar to
humans with sepsis and ARDS. Using this model, blockade of TF function
by FVllai and TFPI was shown to attenuate systemic inflammatory
responses, decrease fibrin 3.0 deposition in tissues, and prevented Iung

anEPFR IR LOEBIAES SousTsoa e p EriSpoemE Ergort i anshicved
m@giehcamﬁgl ahttasted pattiizpabOBnS(Pa@itlcyRnaesphaiis) Befifer A

|t Lintramyscu rket | 20 25 ma/k avy
ga%ﬁ)%ﬂ%wasunn%aai%tg?f%edq kg] §m| e %e 16'm e %%’Hg%%%?g%b%%

(o 0 Buffg/Ry ElEse Rbms)vidhiAtaisRnere Bradrafreaiipcrentikagd on

5 (23%,0Zhvithisdelunoascyatestifstentlaios andparmiyzedinter miteasly
with pancuronium (4 mg intravenously) before respiratory measurements.

An mdw%ll@sgﬁ%l@glp&qpm%mggg 1%;tery catheter were placed

via femoral cut down for hemodynamic Tonitoring. All animals received

apprOXI imaislyid 08 CHahlikehheairdion Fs oaly QB8 Gl Patila S39fhsas

nlnf |on att= efor Ilve oII S smd ced at
D S ok s Dt e s b st e
ov@rl@@ww dieipdarnte v o Sotupepy. Wa)t@m@pd:tﬂsﬁa%idﬁﬁ@f(lie@ ARt o wilefco
admniﬁi@rﬁﬂqﬁ@ ww@ﬁ%&@m@mﬂl (olsthe. B@nﬁﬁ@éﬂﬂmi onst Fluids
Ve m ry ar sure
B e B B Rk ot PR B

us@dl@ﬁﬂﬂfﬁ@t@% @ﬁsvﬁ@nnﬂ dan it étiat b?éggh@f(ﬂ\ﬂmﬂ)nﬁéﬁ Beidi-L 585
15 mmblg.daspitertivigss Atier 4t biesbohafiew b entiveibreieriatBduRRMes of

an er esthetlz Il KCI injection. Physialogic
pairgrrr'}hg@?rls %&L%n%%earfu rate wﬁnggr U8, arlfi 1664 doled
presgbreepenshonzad/inadhys pﬁmmﬁm&ﬂmarameters, and fluid
intake were recorded every hour. Measurements were obtained every six

hours of cardiac output (CO) by 20 thermodilution, central venous
pressure (CVP), PCWP, arterial and mixed venous blood gases, oxygen

20 salixAGRLE Ry fenttobhiert MadehmRbefebivoffigts) as reported.

In this model, septic shock was induced by infusion of live E. coli, a gram-
negative bacterium (see Taylor ef 2l, J. Clin. Invest. 79:918-825 ( 1987)) in rhesus
monkeys. The shock induced by E. coli causes activation both coagulation and

25  inflammation, ultimately leading to death. The ability of an anti-TF antibody of the
present invention to prolong the survival times of rhesus monkeys treated with live Z.
coli was examined using the rhesus model of septic shock described by Taylor et ci-l.,
supra. Rhesus monkeys weighing 3-5 kilograms were fasted overnight before study
and immobilized the morning of the experiment with ketamine hydrochloride (14

30 mg/ke, intramuscularly). Sodium pentobarbital was then administered in the cephalic
vein through a percutanecus catheter fo maintain & Hght level of surgical anesthesia (2

mg/kg initially and with additional amounts approximately every 20 to 45 minutes for
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Urinary catheter output was measured every six hours and fluid balance
calculated as total i.v. fluid intake minus urine output. 25 Treatment
efficacy for each intervention were assessed by comparing the responses
whdgdgreated animals with vehicle-treated animals using tBe1us2004/017900
physiological, histologic, and biochemical endpoints of lung injury listed
below: Physiological endpoints were evaluated as the alveolar=to-arterial
02 difference (AaDo2), pulmonary system compliance (CL), pulmonary
artery pressures, 310 pulmonary vascular resistance (PVR) and tissue
W/D ratios. Secondary 59 WO 2005/004793 PCT/1JS2004/017900
endpeires WeFfiid vBI e rent it epseinel san rumaers iy e dEsHamnt
PaGORmpiia e 6eiRuE fdﬁﬁﬁﬁ&ﬂﬁg@ﬁtﬁﬂﬁtﬁ%@&%ﬁ(@%&ﬁdﬂ@@% by
Patholosgl%‘?%n nts analyzed ere Rn] né;gsue nce and

qugﬁmﬁve mlclpcgrsalggp?gséfn yS|s in g?bnn p65|t|on in lung,

k.dﬁégmes@rpéqdalt thpers otiferaissuegonBiceherhienl Apdpeitsalbreragige
5 Imy@ka Reraxidase MBS devels ,ctﬂifklﬁiﬁﬁﬁe Aamtﬁm%@m&am aﬂi/ig/kg,
ava LDH. Lun owe ere eas et/dr
Welé%ﬁ ﬁlodna sa%rarl\%ﬁg%n\?\?ere ravflern8 8}%? ) yﬁ}l %;g ?{8
Playmed@rotnsilirateaniag m%egrﬁﬁaeééwmw@ b@q@agét@h mﬂjr%q@}ed at

-8QnpRlas s anRiRsWersRssawed fprinterleuidnilan6 vt db@ausing
ELISA klts Sﬁ and D Systems, Inc., Minneapolis, MN). The experimental

profsEoTIE ithmarized in Table 5. 15 60 WO 2005/004793
10PCT/US2004/017900 Table 5. Experimental Protocol Time (hours) 0 6 12

14 18 2430 B&42A8inHeaelad Aok ¥ dsye & Aoy praniliohicg han
ve %Ch%u?sr ;:gjnrg; Xmi(eg(mon ac%(mon}cey received a 2-hour intravenous mnfusion of
E. coli ata dose of 4 x 10°® CFU/kg. Control group monkeys received PBS 30
minutes before infusion‘ of E. coli. Treatment group monkeys received a bolus (2-3
15  minutes} dose of anti-tissue factor antibody (cH36, diluted in PBS if necessary) 30
minutes before infusion of E. coli (see Timeline for injection schedule). The

percutaneons catheter was used to infuse E. coli, PBS and anti-TF antibody.
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5

15

20

25

Studies* X X X X X X X X X X Sacrifice X *Studies include serum,

plasma, urine and physiology measurements outlined in the detailed
methods. TF blockade was done using a total antibody dose of 3.5 mg/kg
06 hsspbi38; Fab and 5.25 mg/kg for cH36. The intravenous,}qaging, #9S6a0
of test article (1.8 5 mg/kg for cH36 Fab or 2.7 mg/kg for cH36) was begun
2 hours after infusion of live microorganisms, at the time antibiotics were
administered, followed by a constant 34- hour infusion of 50 mcg/kg per
hour for cH36 Fab or 75 mcg/kg/hour for cH36. Table 6. Experimental
Design Group Treatment # Animals 1 Sepsis + vehicle 5 2 Sepsis + cH36
Fab (3.5 mg/kg total, 1.8 mg/kg 2 loading, &@nmegikg/hr infusion for 34 hr)
3 Sepsis + SunoFEH36 (5.25 mg/kg total, 2iffmmgtkg 5 loading, 75
mcg/kg/hr infusti §&pza hr)ELGOf‘Fnlg‘Fé‘ERade ith bolus injegtiqngf cH36,
followed by |nfusdn"attenuaff@’assystemlc ex&ession ofithe Monitor for
proinflammategky cytoki -8 and IL-6 to a legs€r extent (Figs. | IA-Blp to 7
and provided|partial renal and lung protectionjin baboons challengeddayth

E. coli.Interim, 15 anzbl SIS Indicates that cH36 administration attenuates
increases in‘mean pulmonary artery press@r@‘)‘fﬂng system compliance
o (Figs. 8A-B) and in the alveolar-arterial oxygen gradient. The kidneys in

" the animals exaqing 1S ATRARARIRALAIOSSHRURALEIRRCTOPSY, the
61 WO 2005/004793 PCT/US2004/017900 kidney myeloperoxidase

levels remained lower (Figure 9A) and urine output was maintained
throughout thiérexgesinvesrtsndhiesmhaththowediw it/ @riyonati enihoiiver rgiad eitly

anfg;aal e S Qf“if l&'g@ %J%%fﬁ%@ hefantiok %%Hﬂé?ekf‘&ﬂ&%ﬁéﬁc&&

less edema in the cH36 treated anlmalsa igure 9B). 5 These data
ind1CSER Y AP EG IRt on BROEKLHE t5rGREaA GO AR RS HEN RT3 preVRTts
inflarmmaatipfoamdidledatesvelopment of organ injury in gram-negative
sepsis. These data also
Blood samples were collected at the following time points: T = -0.5%, 0%,
1,2, 4, 6, 24 hours as shown in Table 3 for the analysis of hematological references
and infiarmmatory cyiokmes (*T = -0.5, right before injection of cH36 or saline
control; **T = 0, right before infusion of £ coli but 30 min after injection of cH36 or

saline control).

Table 3. The schedule for collecting blood samples. -
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show, for the first time, a new strategy for management of ARDS in
humans with anticoagulant. 10 B. The following data further show that
cH36 and cH36-Fab are useful in preventing lung injury in septic
RabeensBriefly, the objective of this part of the example is p-firthsi 017900
confirm effects of Sunol-cH36 and cH36-Fab on procoagulant-fibrinolytic
balance and inflammation in the 15 lung and relate them to the structural -
and gas exchange abnormalities in ALI in an experimental sepsis model
in baboons. See section A, above. All baboons (Papio cyanocephalus)
were mechanically ventilated (21% 02), anesthetized, and given a dose of

heat-killed E. coli {#% 26% CFU/Kkq) intraveHousiozp h
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Antibiotics were administered at the 14-hour time point. Treatment
efficacy was assessed by comparison of 3.0 the responses of the treated

animals Wﬁbr@aa@@m@%tuwe&mwl@@m&m@t@ teRlrangyxhigehemical
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TNF-o (Fig. TA-D).

Table 4. Protective Effect of ¢cH36 on £ coli-induced Septic Shock in Rhesus

EXAMPLE 4: Acute Lung Injury Model in Baboons

Monkeys
_ Average

Treatment Weight (kg) Sex Survival Time | Survival Time

, (br) (hr)

136 F 8

Saline 4.5 M 24 16

Sunol-cH36 3.1 F =168
(10 mg/kg) 4.0 M 54 >111

A. Acute lung injury is an important cause of morbidity and mortality in

sepsis. Patients infected with gram-negative sepsis have a high incidence of acute

respiratory distress syndrome and multiple organ failure. It has been shown that

blocking tissue factor fimction with aclive site-inactivated factor Vlla could limit
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loading, 75 mcg/kg/hr infusion for 34 hr) 5 From the foregoing data, it can
be concluded that animals treated with eH36 had a less hyperdynamic
systemic response to sepsis. The following Materials and Methods were

weed@mgeeded to conduct the experiments in this ExamplecTheyowareooo
also used elsewhere in this disclosure as 10 indicated. C. Materials and

Methods Mechanically ventilated (21% 02), anesthetized baboons (Papio
15 cyanocephalus) were given a dose of heat-killed E. coli (I x 109
CFU/Kkg) intravenously 12 hours prior to the onset of live E. coli sepsis
(1-2 x 1070 CFU/kg). The intravenous loading dose of dru %1 .8 mg/kg for
cHSBIRANHICS P %f TP e RS 6Y RS St B2 hO PRt TSRO of live

miGlabrasismsifld Reuns) Catrtider-¢iierl arfebi 688 2018 ok rimistered,
fo sﬂw@%g&ma&mmgc%@ @%@&%@%ﬁ%@m@z@@ Esq@car

mcglkg/hour for cH36. The total antibody dose was 3.5 mg/kg for the
C%Bve%ﬂal aﬁaxmﬁf@mﬁ#&n&aéehﬁ%aﬁﬂ%ﬁ?mmtﬁe%ﬂmhe
onsei et gram-pegativersepsis dgoaitise sahave previbuslystiown that TF

blogkade is, effeclve 83 aJ6a1e . Saley %eegﬂﬁf%»@ﬁm&@m hyaline

suggested reater efficacy and no armfu effect whole antibod

CORTTATERCE aaH OB o PRI HE Ridhs FrisHE e Rt PEftrRATed €8 EErs
COmff@ﬁzaﬂﬂcBﬁﬁﬂﬁsmﬂM{Srﬁmked wwitied8eywhbleafantibddyreases in

Expemental gihRe A1s.asawa,indaRla. ialcal nasen st

aOVAaIf yS|o |c data and t test or Mann Whitney U for biochemical
aﬁwwmﬁca&egma RSB RETELERY BedRrdian cariaiap TaR s ermes,
shiowBitha WEbZE0n0049eRAeTidS2 004401790 Ahilaaleavesetblzhetied

in gecordance withanpronriate, guidelines. Tasanimals WeredMidedh.
ranoéll P a f(

mly Into treatmen Sepsis contro groups. fter an overnlght

fadtng gehlgtiniar wascssant areTIMPATISEUREF R A ATHR {0535 Rrgrkg)

arﬁbtmﬁmmmsmaﬂmwaemme@w&htkefaﬁma@ 10,
mg /k and.5 diazepam 04 .8 ma/k urs ’A&r}iﬁh%%‘é’ re
vent ;)8 Wi tﬁeg Sqo%u%gn fﬂo ven%1;;1}5[%}’%ln01%x para?l) E) ntermlttrently

w@“@%ﬂ’éﬁ%ﬁ%@? ﬁ@gﬁfﬁ%@@%é@%ivﬁw@?@% Fawﬁwh%nés%?@ﬁf@ﬁks.
Th@ﬁpﬂawaoaa&d ke y etpsrendRMOMES. PREIBvesheiek-expitatonyd that

Pre AR Bt %”hono S ALAG AR AN SRRlRNaLRCO2
inhibited factor VIIa (FVIlai} or TF pathway inhibitor (TFPT) attenuates fibrin
deposition and inflammation in sepsis, thereby limiting acute lung injury (ALI) and

other organ dameage in baboouns.

A model for sepsis-induced ALI model has been established in baboons. See
Welty-Wolf, K. et al.,, Am. J. Respir. Crit. Care Med. 164:1988 (2001). In this
model, hyperdynamic cardiovascular and systemic inflanunatory responses are pre-
activated by a priming infusion of killed E. coli. After 12 hours, a second dose of live
E. coli is given to the animals to induce pulmonary and renal failure similar to
humans with sepsis and ARDS. Using this model, blockade of TF function by FVIIal
and TFPI was shown to attenuate systemic inflammatory responses, decrease fibrin

deposition in tissues, and prevented lung and renal injury.
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of 40 mmHg. An indwelling arterial line and a pulmonary artery catheter
were 10 placed via femoral cut down for hemodynamic monitoring. The
animals received gentamicin sulfate (3 mg/kg iv) and ceftazidime (I gm iv)
vwwadogossradter the start of live E. coil infusion (14 hours). Thia asbalet 7900
were supported with intravenous volume infusion (Ringer's lactate) at a
rate sufficient to maintain the pulmonary capillary wedge pressure
(PCWP) at 8 to 12 mmHg. Dopamine was used if needed to maintain 15
mean arterial pressure of 60 mmHg. After 48 h (36 h after the live bacteria

infusion ,—),Igammals were deeply anesthetléfed and killed b KCAtl ct|on
Y A AR ORI TR e R

(M&dRttdssith anr80usmind getaespité Hopaugiiae @ﬂd@d@@p&ﬂa@@w@@mm '
hypoxsmia.fnaed for.6102 @%ﬁ%@ﬁ%ﬁb a%l_gr:‘él)arzzégaﬁf(@@t@ ra/regﬁrgaa@w 2
e

acidosis (pH < 7.10 with normal PaC experimental protocol
waSHS SRR FRAPSHERS Y TS é%b/vé)zﬁbwyélsns@%a? ﬁéﬁs eters
inchundinghed ate:(HR)ctempehatdte parteraiubl ¢b chpressumpgyl rdoary
aren: pIESSHIS YERUIRLOK PAAMBIErS-and fikid Riakeuare, /eeprded

everg hour. Measurements were ob alned every six hours of cardiac 25

S Oy AR O RATE £ ARtFa A TRy, sl
areritengpratiedare mﬁsmm@ammmﬁsmﬁmmmgwa asa

COGRE ﬁzgﬂsn%r&q@%@méhk%%}oryﬁwycgﬁt@éséwmaﬂ@gara?@aswﬁgy

every six rs and fluid balance calculated as total iv. fluid intake minus

10 urm@%ﬁa@t %W%%@M&é%#&?@%@é TR SeBiamigYy

15

20

25

30

48 hmegiplotenb l0adz G440 2005/004 E a3 GdiA8 20 00470 Ofngetimts
W%ﬁlB?ﬁQrEng%%Qu‘éﬁ'&'ﬁI%‘Rﬁ%@@@yg?%ﬁ)és%QQ&W%%%E%%&H mex,

Inc., Long Grove, IL). Plasma (from citrated blood) and serum were

séﬁﬁ%@ﬂ%ﬁ&%’c@?@&%@@b@ HifriA SeReE7aS I ERrE BRI S S T4
mechanieakesagt aticypnalysariBiagnosties S aganfRardimicey b Sy
Prothrombin. ime 1) mra& 124, RALAl, Ribronbonlastin.g e AP TT)

were me sur%pd in duplicate, anc?antlthrombln [l (AT1II) activity was

mé’ﬁ@“tﬁ%@@ﬁ%@ﬂ‘@ﬂ@@é%ﬂlﬁ% 5 BhbRiseiq o BB S rham,
N@hwmﬁ@hehmm@m;amw&aéﬂmmswm%@fptﬁmmmm
EL' Au‘%%aée lg"retg T@&é%f%%gr%% IE&EQWPQ%&BMQ&%%%M&AT)

exés rn IL ) iIn plasma and BAL. cH36 and
c%@‘ﬁ%%?éeiﬁ BiosEEFHIB AR HW@*F%%&%F@E dyB¥ol Molecular
(Miramatildtion, SemHNveRPIRSWRr €CASSaEW o hrterial and Imxed venous

blood gases, oxygen saturation, oxygen content and hemoglobin (Hgb)as reported.
Urinary catheter output was measured every six hours and fluid balance calculated as

total 1.v. fluid intake minuos urine output.

Treatment efficacy for each intervention were assessed by comparing the
responses of drng-treated animals with vehicle-treated animals using the

physiological, histologic, and biochemical endpoints of lung injury listed below:

¢ Physiclogical endpoints were evaluated as the alveolar:to-arterial O, difference
{AaDoy), pulmonary systern corpliance (Cr), pulmonary artery pressuzes,

pulmonary vascular resistance (PVR) and tissue W/D ratios. ‘Secondary
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interleukin Ip (IL-1), IL-6,11,8, and TNF receptor-1 (INFR-1) using ELISA
kits (R and D Systems, Inc., Minneapolis, MN). Blood creatinine was
measured with standard clinical techniques. 15 Tissues were collected at
watopsyassollows: After the experiments the thorax was openedk:thedefos
mainstem bronchus ligated, and the left lung removed. BAL was
performed on the left upper lobe with 240 mL 0.9% saline. Samples of
lung tissue from the left lower lobe were manually inflated and immersed
in 4% paraformaldebyde for light microscopy. Four samples were taken at
random from the 20 remainder of the left lung for wet/dry weight
deterfARRIBRN Wkin§ LA QP& VoIl TEmGE! sy S ET A il G SHEHE ™ 2 CO2
structurias oAgdiflonalse kb syitensd ung, koney! W@D,.small bowel, heart,

and adrenal were flash frozen in liquid nitrogen a nd stored at -80C. The
entireR4dietags gl brRol BT o as etHcarpomrrfiradiveasiessdieht
with 2%6-eluiaraldelvdendm it Mhaieaaasylateruiiera 1adnal, and
Additiotﬂal tissue from 25 kidney, liver, small bowel, heart, and adrenal

£ 1S8USS. . .
was flxefcff)y immersion in 4% paraformaldehye. Four samples of small

bowehyere selectedfandamly dol. Weldn Weiaht RIS IUNALQR dosue

Myeloperoxidase (MPO) activity and protein concentration of lung 30

homotHATase Al PRoteiH AR tabiE e BRI GTah A8 L 9y were
concentratiensoivBAky §EIMO 2005/004793 PCT/US2004/017900 fluid
werg measyisdRrdesmined (AmsIRess Seittare Med 9B nr33R)

MPO activity was expressed as a change in absorbance/min/g wet weight

10+isSiR03) B9 SR SSTR SRAEISr S 8T %ﬁ?‘&d&%@ &é?ﬂ%ﬁérwﬁm?%'sgn
imparasiokjeliVesehtie folldug iy Bxampl(Bswad fydeterifaine the
effggﬁ&%gﬂ? 1d cH36-Fab on procoagulant-fibrinolytic balance and
inflammation’ in the lung. It was also an objective to correlate these
parameters to the structural and gas exchange abnormalities in ALl in an
experimental sepsi elg in.babqons..10.0. ts: Treatment with
cH36 pr?&gnﬁ??%??%%%f)ﬁ%%cﬁ) e%osﬁmzbegg}]?a\%%#E coli sepsis. 15

15 Briefly, cH36 treatment attenuated fibrinogen depletion and TAT complex
formation, consistent with inhibition of TF-dependent activation of
coagulation. In sepsis controls, fibrinogen decreased to approximately
50% of initial values, but in '
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animals treated with cH36 mean fibrinogen levels did not drop below
baseline values (Figure 10A, p<0.01 versus sepsis controls). PT
increased in sepsis controls during 20 sepsis due to a progressive
GeRgkapaibly, and also increased in treated animals due to per/us2004/017900
pharmacologic effect of the drug infusion. PT and fibrinogen values in the
three cH36-Fab treated animals are also shown for comparison. The
decreased values in the cH36-Fab compared to whole antibody treated
animals suggest that the Fab fragment has a lower affinity for TF (Figure
10A,B). PTT increased in both groups 25 and was not significantly
different. TAT complexesh#feh et sfariiffUarirce¥ live bacteria in both
groups, peaking,all4 h andythep degreasing Peak [TaT| valuewagglowel
le A pa| re Ih 1

il l
and levets-decreased-mot OteIY S-treat re-

HEWPS 2 TR0, AL P~y B o Yadl | i P11

] TA ]Ul_y MM AAIMmMTTArS treaie VALY (E®AY] \FIHL T
oD, p< OHpEyitkd Fiffefence ih TAT campléx formation was not due to
differencesineAbH| levels, as ATII| degreased similarly in the twg groups
to 35-40Wue5 by the—end-of theexperintent ;66 WO
2005/004 TEPIEHIUS2004/017900 E.|Redults Treatment with
Sunol-ciH3ehittenuiies sepsistindyced; agutedunginjuty;ckl36lecreased

ALl in ba 0gns with established,F 1 ColISepsis, dttsgnu%tmgx se&si“s-ﬂpaucea
abnorma : nge,-pulmonary hypertension; and.Joss of 1.5
pulmonaiesyBtem compliancg. These physiologic data are shown#n

Figures BitdiAluenide asterabaxygeigeaaie phiAabe 2ndmrklgdnts outlined in
increasedhindbetledpomipsiafter infusion of killed bacteria and progressively
worsened in the sepsis control group after the onset of live bacterial

sapséis atﬁﬁ%%ééaaé?@mear@%m%%mt&%w mlﬁ.g RS ylwgtss

c prevented progressive deterioration in gas exchange durjn

o R 5 B GO P g RO S i b R D bt

5 requiyeel fepdisie Fisb ol - dxygfenfafidi Ieronbetof livebsadter iafusepsislior
Pragiessivei P AXEIR QARG AND AR [heiaHRR Irealed LrovP Alseint 34-
required oxygen, but only from 18-22 hours, during which oxygenation
or RSPVt PR 52 e aBHEEPEEK B3 Tl air.
At the end of the experiment the AaDO?2 in that 15 animal had recovered
to initial values measurediggRr{onRfdsion.al peakkilled or live bacteria.

Sepsis-induced-increase-n-mean-pulmonan artery pressure {PAM;
mmHg) Waseténuated by cH36 (Br&20m8001 vs. untreated sepsisAnimals
controls,|Fig;8B) Bupdhereshieks no difference in pulmonary vascular 5
1 CYTEW-VRE 1 SO S Y PP R W WP IR P-U P-4
r AN G O A el B G total, 1.8 kg
lpading, 50 meg/ke/lr infusion for 34 hr)

Sepsis + Sunol-cH36 (5.25 mg/fkg total, 2.7 mg/kg
loading, 75 meg/kg/hr infusion for 34 hr)

2

3 5

10

TF blockade with bolus injection of cH36, followed by infusion, attenuated systemic
expression of the proinflamanatory cytokine IL-8 and IL-6 to a lesser exient (Figs. 11A-B),
and provided partial renal and lung protection in baboons challeﬁged with E. coli. Interim
15 analysis indicates that cH36 administration attennates increases in mean pulmonary artery
pressure, lung system compliance (Figs. 8A-B) and in the alveolar-arterial oxygen gradient.

The kidneys in the animals examined thus far appeared grossly normal at necropsy, the
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effect on cardiac output in the treated animals. cH36 also prevented the
decrease in 20 pulmonary system compliance (Cst in mL/cm H20) seen in
sepsis control animals (p < 0.01, Fig 8C). The PaCO2 was controlled
wathiasthe-permal range, between 35-45 mmHg in both grogpsboy@soee
slightly higher in sepsis controls (p=0.03) despite 20% higher minute
ventilation (VE, 1/min, p=0.015), suggesting cH36 attenuated
sepsis-induced increases in dead space (Table 7). 25 At post-mortem, the
lungs from sepsis control animals were dense and hemorrhagic. The
gross appearance of the lungs from animals treated with cH36 was o
imigravedwinpirmstave laninmmaiprdares @ieusa s s IRYOHEH Kot Hgpaned
Urﬁs}ﬁé{g BDRARSHHRY WRtdn Wl tsv@Rerne! signifieant yirdiftdsent

W

in the two groups, 30 6.32 0.66.in septic controls compared
in %ﬁ’é@ﬁ‘é%t‘éa’ rifHAR s LK ?’P%ﬁ%a‘? re eElr‘éen%e ersgrg §3H|lg %?ﬁeé%l)ﬁié%r%i‘ced
pratetniacidguibByere also not significantly different between the two
groups. BAL protein was 1.0 f 0.3 in septic 67 WO 2005/004793
PCTIUS2004/017900 controls compared to 1.0 0.4.in cH36 treated
mrimals, B8t CE5HREE 955 PO TR S bt G aprevets
in pifa6tesatetanindiscihieutrophitcaccuyrm atowods gaeEstaRst-pyhese data also
myeloperoxidasg (Mf ctivity i e MMdnt WAS desreasafimans with
ovsegroﬁﬁ% ﬁnk%%lé%gt\:lga@é’d%a%}érﬁai(ﬁ%gg.gé%%uéng histology showed
prétdtieftiseptic animals treated with cH36. The lungs of sepsis control
animals had thickened alveolar septae, patchy alveolar edema and
hemorrhﬁg %%@&W%Xﬁ%h@fmﬂ%ﬁw&mm%m withiseful in preventing
macrophages and PMNs. Lungs of treated animals had improved alveolar
sepiegd wiEntecRE, "WBEreased alveolar PMN infiltration, less alveolar
edema, @dmg alvediacihenioihaget EDAVRRE: Fréatiweit witkfigp 3gfects of
IMRrovesy %L&U%ﬁi@_%ngnf%mm%ﬁmwci@ﬁﬁn@immmn in the
and methods used to perform the present Example have been .desmb%ct ,
normalities” in ALL in an

prévwEEuaNg. g&%@e@gng)ggnt}ﬁﬂesggcmral and gas exchange z‘f:b

experimental sepsis model in baboons. See section A, above.

All baboons (Papio cyanocephalus) were mechanically ventilated (21% On),
anesthetized, and given a dose of heat-killed £. coli (1 x 10° CEFU/kg) intravenousty 12 bours
prior to the onset of live E. coli sepsis (1-2 x 10'° CFU/kg). The study design consisted of
three groups of baboons as shown in Table 7, below. The baboons in the first group (n=6)
were administered vehicle (PBS) and served as controls. The axximg}s in the second group
(n=3) were injected with cH36-Fab (3.5 mg/kg total, 1.8 mg/kg bolus loading dose followed
by constant infusion of 50 meg/keg/hr for 34 hours). The third group (n=6) received cH36
(5.25 mg/kg total, 2.7 mg/kg bolus loading dose followed by a constant infusiop of 75
meg/kg/hr for 34 hours). The intravenous loading dose of drug (1.8 mg/kg for cH36-Fab or
2.7 ma/kg for ¢H36) was started 2 hours after infusion of live microorganisns {at the 14-
hour time point) followed by a constant infusion of 50 meg/kg per hour for cH36-Fab or 75
mog/kg/hour for ¢H36 until the end of the experiment at 48 hours. Antibiotics were
administered at the 14-hour time point. Treatment efficacy was assessed by comparison of
the responses of the treated animals with the controls using physiological, histological and

biochemical parameters of lung injury.
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Treatment with cH36 improved renal function in sepsis. Urine output was
20 significantly higher after infusion of live E. coli in animals treated with
cH36 compared to untreated controls (p < 0.001). This was not due to
veliffehesrioe®in resuscitation because fluid balance and systemEoUSs2064/617906
hemodynamics were similar in the two groups. Blood pH and serum
[HCO3] were lower in untreated animals (both p < 0.0001), and values
were consistent with mixed metabolic and respiratory acidosis in 25 sepsis
controls. Serum creatinine was not different in the two groups at the end
of the experiments, and there was variability in the treated group due to
one animal that was nﬁﬁmmected;ﬁseaﬁgutmagnc (showmg mean
urine oWtREE{LS? R [
(13C) Wf'f‘..h ' {isa 3 ‘ -
animalsiwete s Nolliupmﬁl m:cimrhaglc at post mortem but. appeare?d

more ngrmal injctaghstreates B d sndAkkotdnineagagtions jof the §8 WO
2005/004793 PCddtis200404/¥900iKidneysafaimireated animals had

patchy to e§tensﬁtesarea:§1©6 eckieniribgitatahecrosigkgd ATN) and glon})erular

damage. The kidaedmeof froweddrdninfastnrefecddthior a few small foci of
ATN, showed normal renal architecture. MPO values were significantly
5 decreaseddin Kiddeysdtioniiteatednat mmi&(m&ﬁb‘thﬁ%eémg ARG

waﬁaglg%m%gyﬁ%a&gh%qmg AL %es mals Adrenals from untreated

animals werg swollen and hemor aglc a smaII bowel was grossly
edematous. In contrast, adrenals and small bowel appeared almost
normal in animals fseaieskwitheckldenSmaldiewelangtilny eedghts vamcet
de i tr |th cH36 (6 0,62 |- CH36
vl S AR RS A e Bk ¥ MRS
10 Hidedisg§confirmed improvement in small bowel edema. Adrenals were
also protected from sepsis, with decrease in congestion and hemorrhage,

and area€.oflgetlslleandaviragdsvere markedly diminished. In addition to
the decreased neutrophil content in the lung and kidney, cH36 treatment

significadfi§cideicpdisetrPimetorddit in Ghb lvaeipetreb) babrpristdide
15 shey&aalcejﬁ@m@saarmlgryenlataagepatomﬂeﬁna(&tvl RME G 6H36 CFU/kg)

treg, érax‘?é‘&oatfe joi Oelldrsse i é}xeuo%%d WHN %: Q Mateials. 20d pretiefy.
used to pe rm t sen xamp ave .
The intravenous loadmg dose of drug (1.8 mg/ke for cH36-Fab or 2.7 mg/kg for
cH36) was started 2 hours after infusion of live microorganisms (14 hours), at the
tiroe antibiotics were administered, followed by a constant infusion of 50 meg/kg per
20 hour for cH36-Fab or 75 meg/kg/hour for ¢cH36. The total antiboé)} dose was 3.5
mg/kg for the cH36-Fab and 5.25 myg/kg for cH36. Treatment was initiated after the
onset of gram-negative sepsis because we have previously shown that TF blockade is
effective as a rescue strategy. Because initial studies suggested preater efficacy and
no harmful effects of whole antibody compared to Fab, comparisons were made
25 between unireated sepsis conirols and septic animals treated with ¢H36 whole
antibody. Experimental groups are as shown in Table 7. Statistical analyées used
- ANOVA for physiologic data and t test or Mann Whitney U for biochemical and

BAL data. Data are expressed as mean % sem and p values are shown.
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explained above. See eg., Example 4. Both groups of animals developed
neutropenia, thrombocytopenia and anemia after infusion of live E. coil
(see Table 8, below). Hemoglobin (Hgb) decreased in 25 both groups but
waswigmidicantly higher in septic animals treated with cH36 $8:0:u82d04/617900
versus 10.8 0.8 g/dL at 48 hours, p < 0.0001). Although platelets declined
more rapidly in untreated animals (p<0.0001), the clinical significance of
this difference is not clear. All animals developed progressive
thrombocytopenia after the infusion of live E. cols and mean platelet
counts were approximately 30,000 or less in both 30 groups at the end of

the experyngnis WRGHeachadanadic %Q%EQW%M&%}Q@Q%@QQQ%

103/%0@4 8‘39&6 two hours after the JnfUS,Imerl'%r agd 969 W(%
200570047 thrff’éT%GB Se%mrggrél\?e m%reasefj foDase

Ievé#gtbyaﬂheaéW@loWeS%m‘Fé‘nﬁl(H%%IaQ,@lﬁﬁqr@téﬁ wﬂ@,%b
1,33 trendes aRIMR)S, Was &MmEavevﬁ@p&mmpl@rﬂ@a@) and
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100. 8r@aetiove: 8ém©r?1 @HSB“IQ fPIOhM}@MBBZOZ@I@&Q@?@ 100 8<1680.8
<0.000ksiH aﬁfaabslagm@ )b SRR LA 50 ok 14043 mgﬂ@%% of

Plaele & §1 12597 3 5“2%5 269 36.20 g. ](.)
111%54 isﬁﬁ‘ %12'[ goé? a‘ﬁ@%ﬁﬁ 5“?5&% g%’%
(beﬁ'@ﬁﬁﬂj ngers lactate} at a rate sufficient to maintain the pu]monary capil axy
wedge pressure (PCWP) at 8 to 12 mumHg. Dopamine was used if needed fo maintain
15  mean arterial pressure of 60 mmBg. After 48 h {36 h afier the live bacteria infusion)
animals were deeply anesthetized and killed by KCl injection. Predefined early
termination criteria included refractory hypotension (MAP less than 60 mmHg
despite dopamine and adequate PCWP), hypoxemia (need for FIO; greater than
40%), or refractory metabolic acidosis (pH < 7.10 with normal PaCOs). The

20 experimental protocol was the same as that shown in Table 3, above.

Physiological parameters including heart rate (HR), tempéi'ature, arterial
blood pressure, pulmonary artery pressure, ventilator parameters, and fluid intake
were recorded every hour. Measurements were obtained every six hours of cardiac
25 output (CO} by thermodilution, central venous pregsure (CVP), PCWP, arterial and
mixed venous blood gases, oxygen saturdtion, oxygen content and hemoglobin (FHgb).
Urinary catheter output was measured every six hours and fluid balance calculated as

total iv. fluid intake minus urine output.

30 Blood samples were drawn at 0, 12, 13, 18, 24, 36, and 48 h. Complete blood
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Sepsis 956 116 10 1259 1299 1255 127 16 cH36 843 1014 13513 12311
10512 999 <0.01 cH36Fab 757 899 10714 1099 9815 999 MAP (mmHg)
Sepsis 1112 1042 999 1027 7910 7813 c1136 1023 933 975 926 789

|6 1odslE4c4436 Fab 1084 854 899 788 894 634 CO/kg Sepsisidubtod@isoo
0.20 0.02 0.23 0.04 0.220.03 0.22 0.04 0.230.02 cH36 0.15 0.1810.01
0.160.02 0.160.02 0.15 0.02 0.180.01 <0.0001 cH36 Fab 0.120.01
0.140.01 0.120.01 0.150.01 0.140.01 0.1410.02 Uoz/kg Sepsis 23.22.2
28.13.1 28.64.1 26.22.0 22.724.3 20.11.2 cH36 23.81.8 28.01.0 23.82.4
24.93.5 23.112.6 24.62.1 NS cH36 Fab 18.11.6 21.82.1 1951.8 20.92.7

21.14, 846,41 A ¥orle Sensisshda EE 31 AGHNE-6:des 749 e
5.60,7 cH36 S.SL 0 %%E %2 6.2 0.45.6.0.7.6.110.6 6.2 0.3 NS cH36
Aodp S8

Fab #5542 B 550 Bradh s EURHRESEREREaRD I8 Eg
415305%0. 35DIBEoR] VB 2IS8HET 5530 22 3T H5R R Bdeh PHEWH 6 analyzer

508383 fbdn3d 336890499233 398. 4BShihdNP Brid IR TP 30RRA4 261

s+..cH36 Fab 6909 438905700.527637023 395457126
Sos BT SRR ae LS Mabe P L T T hToTE P ATHD
100 2FB0Y Pomessed quan MPrsceagslatog anelyac {Qrge ey Tekeibe Rugham,
Sepsic) vl @.Ghidibddeic 840 sddeRAtksdDad 1) & thel ki) santddo BIISA.&43.9

0.2 4:lh Bh2rtbadfel hishod Bt aniille iR @ MYP RAIRAOBIR Betring,

PCTIUS2004/017900 .
Deerfield, IL} in plasina and BAL. c¢H36 and cH36-Fab levels in blood and BAL

10 were measured by Sunol Molecular (Miramar, FL). Serum samples were assayed for
interleukin 18 (1L-18), IL-6, IL-8, and TNF receptor-1 (TNFR-1} using ELISA kits
{R and D Systems, Inc., Minneapolis, MN). Blood creatinine was measured with
standard clinical techniques.

15 Tissues were collected at dutopsy as follows: After the experiments the
thorax was opened, the left mainstem bronchus ligated, and the left lung removed.
BAL was performed on the left upper lobe with 240 mL 0.9% saline. Samples of
Iing tissue from the left lower lobe were manually inflated and immersed in 4%
paraformaldehyde for light microscopy. Four samples were taken at random from the
20 remainder of the left lung for wet/dry weight determination taking care to avoid large
vascular and bronchial structures. Additional saml')}es from hung, kidney, liver, small
bowel, heart, and adrenal were flash frozen in liquid nitrogen axnd stt;red at —-80°C.
The entire right g was inflation-fixed for 15 min at 30 cm fixative pressure with
2% glutaraldehyde in 0.85 M Na cacodylate buffer (pH 7.4). Additional tissue from
25 kidney, liver, small bowel, heart, and adrenal was fixed by immersion in 4%
paraformaldehye. Four samples of small bowel were selected randomly for wet/dry

weight determination.

Myeloperoxidase (MPO) activity and profein concentration of humg
30  homogenates and protein and lactate dehydrogenase (LDH) concentrations of BAL
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cH36 Fab 4.3t10.24.40.24.5 0.15.0 0.46.4 0.86.20.9 cH36(ng/mL)

15 hr cH36 049.35.551.8 3.360.2 6.0 53.0 5.6 58-038.3 cH36 Fab 0 3

3 3 3 3 Clinical and histological evaluations are performed to confirm that
woibdissgerdactor injections inhibited the development of rheuaieighs 17900
arthritis in these mice. 5 Referring to the foregoing Examples and
discussion, it was found that animals treated with cH36 had a less
hyperdynamic systemic response to sepsis. Most systemic hemodynamic
measurements, including mean arterial pressure (MAP), PCWP, systemic
vascular resistance*kg (SVR*kg), V02, and DO2, were not altered 10 by

treatmeatiaither36d Tahle RHuppiension.Jespenged &99%{1%%@1%0

dopamkggﬂi@fu%}gqeisrslegtoatg]agr%rfs. Nine of the 12 animals survive
the scheduled fePmmation ottt the Vot Birersh, HagtdismAoH

treatSHURATHEE3BrRRsAeienys hpeidiymantier (Wthput further increases in
cardiac output (CO/kg) after the onset of live bacterial sepsis, and had

lgss tachycgrdia and higher.systemic vascular resistance*kg 15 (SVR*kg)
at the_ end of ?k%%) ex ér?% S"rﬁt"gr gﬁ%%},fo or i aErr%{(?gﬁ’}Fﬁ §’5ﬁ1§’iﬂ§?’5ﬁ8@s’,‘he

treat8EFHER RS HEd 50 4B Buenipecarm midisinoic hdadig thé infitmeadteh
contfolbednuk. MARsahd S\iRaverernairdele shably differantbeiveanibe.wo

grouﬁ'%@@z{%ﬂﬁ]i%@%ﬂ i?gnL&ge g Qed 15 %B(?&? 1an| %rglorxrl]sals
were sacrificed at the 48 hour time point. Three septic animals were
treated with cH36-Fab to assess for differences 20 between whole
EntiddReant: Fassragnineith, A8 e rpeate dibthegvh dkplandtbadywes: oftel.
mor&°%4ft&RiRe then the Fab fragment. EXAMPLE 7: Impact of cH36 on
pro-inflammatory cvtokine levels 25 Cytokine levels were measured in
serum and BAL fluid along lines already described above (eg., Example
5). In the circulation, cH36 treatment attenuated IL-8 (p<0.01, Fig. 12) but

Ihad no debyithb|etiticotannets-dipnaieiNDRndgdn BplotfidndChBB complex
attensaiameleyatiensILifinkid SPARTI Ry BAL Syloking levels ar
shown in TabL?S9ﬁl%elow. We also measure_d1 soluble tfhro_m om ufin _
(sTMFan 3BTRS A rrErERees e ateptly GRteefisifanTalngs vt in
serRIBHBREE WEIRHERS Tean/Er 2005/ 004F IIRG Tidd S2004/R4FR0A ues

(Figure 10A, p<0.01 versvs sepsis controls). PT increased in sepsis controls during
20  sepsis due to a progressive coagulopathy, and also increased in treated animals due to
pharmacologic effect of the drug infusion. PT and fibrinogen values in the three
cH36-Fab treated animals are also shown for comparison. The decreased values in
the ¢H36-Fab compared to whole antibody treated animals suggest that the Fab
fragment has a lower affinity for TF (Figure 10A,B). PTT increased in both groups
25 and was not significantly different. TAT cormplexes increased after infusion of live
bacteria in both groups, peaking at 14 h and then decreasing. Peak TAT value was
lower and levels decreased more rapidly in animals treated with cH36 (Figure 10D,
p<0.01). The difference in TAT compiéx formation was not due to dﬁfferenccs in
ATII levels, as ATIIT decreased similarly in the two groups, to 35-40%. of initial
30 values by the end of the experiment.
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show that inhibiting coagulation using Sunol-cH36 to block the FX binding
site on TF-FVlla complex attenuates acute lung injury at least in part
through effects on proinflammatory cytokine levels in the alveolar
wompasiamat. This could be an effect on local cytokine proggetigpoaneysivo
leakage of proteins from the circulation 5 across the alveolar epithelium.
Table 9. BAL cytokine levels Sepsis control Sunol-cH36 value cH36-Fab
IL-6 mL 600 269 506 522 0.05 1159 435 IL-8 mL 1081448 224176
0.037 1478755 IlI-l mL 6.91.5 7.93.1. NS 8.51.8 TNFRI mL) 294 126 107
310.09 167 93 sTM nmL 1.670.54 0.90.11 NS 2.170.72 10 Certain

reSUSHLamsEXAMRIES did SaRIRsSHMmAzEd AR foliows scﬁ{kq%;hﬁa%mic

hemodynamic measurements, including mean arterial pressure
oxygen cosissnaptiend)/ Q2 kg habosh:oxit enaEkivet Ve ([D 24¢g), Wetrdatig]

altergg by, eament Witk cH36 (T ahie ). MEABRHMARANERAPHANbss of

wedge 15 pressure (PCWP) was slightly higher in"sepsis control animals
Co<PETPHEY BT GFoTREThRre WthRPIEsst faldiietors P vt )<
Systeimida asela roesistansicko ASOR kgighsstigbady thibie eoupeatsd
3nm@l_§isafogl@&dT@@!&ﬁ)aﬂdx99§m@@N_ ' ﬁ%@gl%ﬂ&ﬂ_ée %&@@iyi@a@%%oq?
opaminge infusion.in both groups. Nin e 12 animals. survived unti
the SO BTG R BEA RTIPG e 1 BosT o PP S B
aninaimie dpHorH3SserEpiite dPtegrerve OrHorrial owith pafhargergunng
1bypexemig and ctespimterymcidnsisnbne at 30 baisis antobredt dduhers.

Oneanimakin e 40 Areupuvaspol pigiesied aae dissl k3G honcsiof

refractory hypoterision and metabolic acidosi$. in that animal,

protRESAEE T SRR S8 R eT Y G R OBV IR 8 O
treafieshwiti2 Z KaBsvderén fewbithy pergbpaim g advidiip utfoedee ridorgakesRE in
cardigGau iU OO afigh the onse! aldivedeactpriahseRrisyans, iagha
1I ss_tac %zctglrmavarn th| htge ‘s%%ggmég va culal_r relg%anc?%%rwgg ve
feSVI‘i‘?’3 g) a the end of the experm‘xfers}]fJr Z6fE % biie 6d4°fd§'
P CTH9800 0% sis7iodaped increase in mean pulmonary artery pressure (PAM, mmHg)
was attenuated by cH36 (p < 0.0001 vs. untreated sepsis controls, Fig 8B) but there
was no difference in pulmonary vascular resistance, suggesting that this was due to
effect on cardiac output in the treated animals. ¢H36 also prevented the decrease in
20 pulmonary system compliance (Cst in mL/em HQ) seen in sepsis control animals (p
< 0.01, Fig 8C). The PaCO, was controlled within the normal range, between 35-45
mmHg in both groups, but was slightly higher in sepsis controls (}3}0.03) despite
20% higher minute ventilation (Vg, Vmin, p=0.015), suggesting cH36 attenuated
sepsis-induced increases in dead space (Table 7). ”

25 -
At post-mortem, the Jungs from sepsis control anmimals were dense and

hemorrhagic. The gross appearance of the lungs from animals treated with ¢H36 was
improved and in some animals appeared the same as Jungs from normal uninjured
baboons. Lung wet/dry weights were not significantly different in the two groups,
30 6.32 £ (.66 in septic controls compared to 5.57 + 0.34 in ¢H36 treated animals (p =
N8, normal reference range is 4.6-5.0), BAL protein and LDH were also not

significantly different between the two groups. BAL protein was 1.0 +£03 in septic
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EXAMPLE 8: Treatment of Baboons with cH36-Fab (Fab fragment) Three
septic animals were treated with cH36-Fab look for any differences 5
between use of whole antibody and Fab fragment. Treatment protocols

gensiaiysfgllowed procedures already discussed above. Alflxquardb7900
group was too small for detailed statistical analyses, the data suggested

that the Fab fragment had effect in attenuating sepsis-induced activation
of coagulation, with increased TAT values and depletion of fibrinogen
similar to septic controls. However, that effect was less 10 pronounced
then results achieved with whole antibody. Correspondingly, there was
less i IMArov. in xchange (AaDOQ2), pulmonar
e A S S R o R o P
with YRHSIeSRERE SMHEES. BidCiferhicaly, HHAG MeEdy atimsisver¥esimil
to sefticredmivulss Wéthout yishing teoxbahouro) e thepppibediferanss

I CtpGlaLE0.HAR ANt R I IMANLIRY, 15 be due o the lower
§f finny of the Fab fragment for TF in the animal m)(")del. EXAMPLE 9:

nti-Tissue Factor Inhibition of Collagen-Induced Arthritis in 20
TransgeniEWEdEsElgsveshsivies Hintestiv issueiF actanCodagerihdused The
arthtitig«6lépis: amestahishes.exnarimenialmedel.af Hhaymatoid asthritis
Whi%%ég%%]g%iqnﬁgep l:%lo a§tr (ns ofmmicelfo_ll ing imMmunization
with type I collagen. In addition to the Irmune U RS Hbbmerekees in
the FAtHOURMediEnss letiratoraimals i, tusoectashorimitraptd achivation of

‘the domgulhtidrecaschd@ hagirtspheendmplcaed-nibe RIAIBSIVELE
the diggase.d-ibrin deposition in the affected joints resulting from the
activation of coagulation is believed to contribute to synovial thickening

andﬁgﬁgﬁwﬂi 0, Tp determipe whether treatment with anti-tissue
factapaptibedias wﬁ?preenve“ﬁ%ﬁggg ) rﬁgﬁ?ﬂﬁtﬂﬁ L TR
1vill be injected with cH36. 73 WO 2005/004793 PCT1US20041017900

To induce\g:1A: A:12.veek 0ld Mice are injected intradermally at the base
of the tail with 1009 of typellc@olccgég %?é]u s?ﬁg i E)r%% Fra{nbre

AdjIREAREVgH5h SoB68sERERISS with 100 tg of type 11 collagen
emulsified in Incomplete Freund's Adjuvant at day 21. Immediately prior
to the bogst injection mice are given 5 0.3 mg anti-tissue factor antibody

by IV inje 8 e Bt BeRs Srermib Statiiontin o). Nrretiewors festor
Zntieafomjée thiehst @B miglsie subteqiently tivernueekisted with cH6
cornpared to untreated controls (p < 0.001). This was not due to differences in
resuscitation because fluid balance and systémic hemodynamics weré similar in the
two groups. Blood pH and serum [HCO3'] were lower in untreated ani;mals (bothp <
0.0001), and values were consistent with mixed metabolic and respiratory acidosis in
25 sepsis controls. Serum creatinine was not different in the fwo groups at the end of the
experiments, and there was variability in the treated group due to one animal that was

not protected.

See Figures 13A-C (showing mean urine output (13A), mean blood pH (13B),
and serum bicarbonate levels (13C) with control and ¢H36 antibodies.

30 Kidneys from untreated animals were swollen and hemorrhagic at post mortem

but appeared more nonmal in cH36 treated animals. H&E stained sections of the
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for the duration of the study (the control group are injected with PBS).
Animals are assessed for redness and swelling of the limbs and a clinical
10 score is allocated three times per week. The clinical severity is scored
ves fodkpwsiok point for each swollen digit except the thumb (preprircisnd,;direbo
Point for the tarsal or carpal joint, and one point for the metatarsal or
metacarpal joint with a maximum score of 6 for a hindpaw and 5 for a
forepaw. Each paw is graded individually, the cumulative clinical arthritic
score per mouse can reach a maximum of 22 points. 15 The present
provisional application has information relating to published U.S. patent
application no. 20030190705 whijch lication is relate % .
Ao BAto R, R DO B A N R ST gl pcroi
appicariotre | giorsBib AtPiEe-U Se PitvAsi gl TS reatithy g for 2 few
60/3431 366 essfiledsmrwalciehet 2821200dchlhe 28P0. Sehpplicatianitenty
09/990.286 is1kalaled i9, HeReARRlicRtOn, Hig. 09/293,854 (now U.S. Pat.
No. 6,555,319) which application is a divisional of U.S. Application No.
508/8 148166 {rpuvikiuy. Pat aNo ibpedeDaShant ihertii&l ApphicatibirdNgs

101230,880.Choims R oL st AP RUGATRR NS, OHINBRRP I Grossly
disclosures of the U.S. %Ca“on Nos. 10/230,880, 09/990,586,

60/ EFRHBES TFFES < BRI RECDAPRIFE ALY A RS
incorpsrardth b ¥efcimnit dorid ovivdar poritsansyeréderasrseiisseifie animals
disglQsure.of @H@@i{hﬂ@l #@zmts?t&ﬁahsmﬂm%.mmﬁm&nlm&d
resent provisional application is.further related to U.S, VS|
mgppsﬁggfigﬂn ér%’ﬁ%f gﬁ%ﬁ&?&%&ﬁi’eﬁ%ﬁ %n%n Ig%rg%)%f%%ﬂ(%ggrg)eslure
of BN 3B0ETpESITe AAYR 8 B TETCHERCEPSI Wb S5t5870 (7 ypgestion and
P Cldd SR04 /17060 off bdithw catiag: has: heekedestnbedidn detailliwihto

refefeRea LR RIGHAMIRBHIN AR R e Rlatd PWAYE krdkihO8onificandy

appreciated that those skilled in the art, upqn ns@gra&?n of thﬁ. .

ol SRSETTET R FREKE IR GRAALER 6 L R BRI R AR S
Ssandwswpewtdahe invention. All references disclosed herein are

incorporated herein by reference. THE REST OF THIS PAGE HAS BEEN
LEFT BLANK INTENTIONALLY 75 CLAIMS:

EXAMPLE 6: cH36 treatment attennated sepsis-induced anemia

20 Materials and methods used to perform the present Example have been
explained above. See eg., Example 4.

Both groups of animals developed neutropenia, thrombocytopeﬁia and anemia

after infusion of live E. coli (see Table 8, below). Hemoglobin (Hgb) decreased in

25  both groups but was significantly higher in septic animals treated with cH36 (3.1 =
0.7 versus 10.8 = 0.8 g/dL. at 48 hours, p <0.0001). Although platelets declined more
rapidly in untreated animals (p<0.0001), the clinical significance of this difference is

not clear. All animals developed progressive thrombocytopenia after the infusion of

live E. coli and mean platelet counts were approximately 30,000 or less in both

30  groups at the end of the experiment,. WBC reached a nadir of approximately 1,000-
1,500 (x 103/}J.L) in both groups two hours after the infusion (t = 14 h) and
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1. A medicament for use in preventing or treating acute lung injury (ALI) or
acute respiratory distress syndrome (ARDS) in a mammal comprising a
therapeutically effective amount of at least one humanized antibody,
wbimetigsasiibody, or fragment thereof that comprises complemeni@atii 7ooo
determining region (CDR) of light chain and heavy chain having the
following amino acid sequence: Light chain CDR 1: SEQ ID NO. 126;
Light chain CDR 2: SEQ ID NO. 6; Light chain CDR 3: SEQ ID NO. 7,
Heavy chain CDR 1: SEQ ID NO. 8; Heavy chain CDR 2: SEQ ID NO. 9;
Heavy chain CDR 3: SEQ ID NO. 10. 2. A medicament for use in
preventing or treating acute lung inju or ac te respirator s ss
syncdiBHE TARDET g n%%ut?"i’lﬁ?g%é%n%?l th %\e’?ﬁe AY @uetx&?aﬂy r\éf/ f'[i\élge((:j
amoyit bimtdesst vnd hilfanizéth antiboesicthiimatic Pantfiody, oo sepsis

Erag m@%{ﬁ%&é mta@gég @éiﬁ%ﬁm@m@atameﬁeﬁermimr@mg@qa had
CDR 0 chain and heav ng_ the. followin Gl
seqUERES %&ﬁ’t“g aisﬁcfeﬁﬂﬁs %%D“% gig] tight chain g]lglr\@lz SEYQ
1D Nt Ghemgmwaurd@w% EVQEF}IBf M@mﬁcﬂﬁe%ﬁi?oa#a%ﬁ SRYEMEE,
ID NRuBptiRAawy shadhE Bho2inBiehdb: NOardda] dddersy shajniCHR 36
S Oeared rhths 3nd N6 %@%@m&%&&&@%&%@%&%@n%%&ﬁ the
antlboéy or fragment exhibits at least one property selected from the
groufiB&EREng of: (1) a dissociation constant (Kd) for TF of less than
0.5 nM; and (2) an affinity constant{#9 #or TF of at least 3 x 109 M-1. 76
kf_)ﬁneThe medicament according to claim 1 or 2, wherein the, antibodysor

qualto or greater
that of thesdntibbtiyothat ig-bbtained o celllitid H36 §12.57 asfgigéﬁfgsnggjow

124506
W'ththemspab 117203 115105 125:&03 114363  113%£04 96401
Platclets

value

Sepsis 194 %15 126+ 12 597 33%5 24+L5 269
~cH36 206%15 i67x 16 110+£13 64+ 12 4014 Wt4 <0.0001
cH36 Fab 197+8 - 146 2 4 8710 315 2144 25
HR (beats/min}
Sepsis 9556 116+ 10 1259 12949 12545 127116
cH36 843 W0ik4 135x13 123411 105412 9+ 9 <0.01
¢H36 Fab T5+7 39+ 9 10714 169£9 98 15 98+ 9
MAP (mmHg)
Sepsis 111+2 10442 999 1027 79+ 10 78x13
cH36 1023 93 %3 97+5 92+6 7819 865 NS
¢H36 Fab 1084 854 8919 TBE8 89k 4 63%4
COMg

Bepsis .16 % 0.01 0.20 + 0.02 0.23%0.04 0222003 022:0.04 0231002
cH36 0.15x0.01 0.18 £ 0.01 0.1610.02  016x002 0153002 0G18x041 <0.0001
cH36Fab 01232 0.01 0.14 1 0.01 124 0.00 0.15:£0.01 0.14 1 0.01 . 0.14 £ 0.02

D,
ok Sepsis  23.2%£22 281431 286141 26220 2271243 - 201212
¢H36 238:%18 280110 238224 2494135 23.1x26 4.6+ 2.1 N&
cH3sFab  181%1.6 218121 195+ 1.8 20927 2112 1.8 164%14
Vau'kg
Sepsis 541208 6314 6706 6.8+13 57046 56407
cH36 56104 66102 6.2+04 56207 6.1x0.6 62+03 NS
cH36¥Fab 40103 4d+02 37204 4.6+0.3 3.7+£0.2 42102
SVRg
Sepsis 56602 £ 5459 41539 5049 3529024941 37788% 5675 3071319152 26161 % 5750
cH36 5083313782 37936z 895 49953 £ 8098 46811+ 6290 37432:k3612 36058 £ 4362 hidd
GH36 Fab 60005 +2475 438904 5700 52763 £7023 39545+ 7126 465705101 32243 1 8576
PCWP
Sepsis 101 11+1 W0x1 1l 1241 i1
cH3é 100 16:+0 91 gx1 1122 o041 NS
¢H36 Fab 120 141 10+ 10xt 111 12£2
V)
-E Sepsis 31503 35+0.2 38+0.2 42102 50x035 51+04
cH36 37:08 39+0.2 4.0£0.2 43202 44+403 43202 =0.015
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ATCC under accession no. HB-1 2255. 5. The medicament according to
claim 1 or 2, wherein the antibody is a humanized antibody that has an
IgG1 or IgG4 isotype. 6. The medicament according to claim 1 or 2,
whenesnéimeifragment is an Fab, Fab', or F(ab")2 fragment. 3cEh&2004/017900
medicament according to claim 1 or 2, wherein the antibody or fragment
is a single-chain immunoglobulin. 8. The medicament according to claim 1
or 2, wherein the antibody is a monoclonal antibody. 9. The medicament
according to claim 1 or 2, wherein the mammal is a primate. 10. The
medicament according to claim 9, wherein the primate is a human
patient, 11. The medicament according to claj or Z,,which attenuates
RTINS ) = or ENFR Ie\% sgiln the§'€{|yaﬁ%nma2|6gﬁ2$ at least five
hours frofeadmifistratidfthigreof> 2 Fhe Médfiamémt sttordiy i3
claim iHC”)(SrFQ", whetein the amount of the antibody or fragment comprised
in the medicament is sufficient to inhibit platelet deposition by at least
50%g1if#al aadiigdnedic ararniaseor diniptocd ainvfion Paiphtésingstor
amount of e . antkedy.0n dFRIMmSPhEAmRGesHiA:ng medisrment is
between 0.01 and 25 mg per 1 kg of body weight of mammal. 14. Use of
& composition comprising a therapeutically effective amount of at least
one humamifedngmsithedyreetrinn Brierminizod yissrsfisr i et fRubbptARoals
bi”%&ﬁ@@%ﬁg@ﬂﬁéﬁaﬂ%ﬁﬁﬁ ﬁ?ﬁéﬂffﬁﬁctgyéesﬁﬁcaeﬁgﬂm Iesephendistactor X
or factor IX binding to the complex.is inhibite [ j
fragﬁﬁséﬂ?laé‘%%’o%?ggﬁfg&B?ﬁuéefﬁ%%é?f (;lr}l(%]rg B?nﬁ?r%}g% ggt%fg# EJr and factor
VilaREWRe sysiamistspena sTistPReionimuRT ke) (Y ARE s REGRR TG Rjury
10AL yoreaskiia RS pHAsqTsksy eBymyadiontesi#rio 8) i) fuidreamhegbaitne

Use, am%ough%%gm&w@@g an.aniibody. af.aaim &dswheiein the

antibody or fragment exhibits at least one property selected f the
gro'_}ﬁmﬁaﬁan pgint of the protocol. Overall, septig angnalsytreate% atgl !

hyperdynamic, without further increases in cardiac output (CO/kg) after the onset of

W were less
live bacterial sepsis, and had less tachycardia and pigher systemic vascular resistance*kg

15  (SVR*kg) at the end of the experiment (Table 7, for instance). In some instances,
treated animals needed dopamine and fluid support as did the untreated controls and
MAP and SVR were not detectably different between the two groups. Survival ig not
intended for use as an endpoint as all animals were sacrificed at the 48 hour time
point. Three septic animals were treated with cH36-Fab to assess for differences

70  between whole antibody and Fab fragment. As expected, the whole antibody was
often more effective then the Fab fragment.

EXAMPLE 7: Iimpact of cH36 on pro-inflammatory cviokine levels

25 Cytokine levels were measured in serum and BAL fluid along lines already
deseribed above (eg., Example 5). In the circulation, cH36 treatment attenuated IL-8
(p<0.01, Fig. 12) but had no detectable effect on IL-18, or TNFR-1. In BAL flud,
cH36 attenuated elevations in IL-6, IL-8 and TNFR-1. BAL cytokine levels are
shown in Table 9 below. We also measured soluble thrombomedulin (sTM) and

30 found no differences in treated vs. untreated animals in serum or BAL. The data
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consisting of: (1) a dissociation constant (Kd) for TF of less than about 0.5
nM; and (2) an affinity constant (KA) for TF of at least about 3 x 109 M"1.
16. Use of a composition comprising an antibody of claim 14 or 15,
whai@igedhg antibody or fragment has a binding specificity fatdftb@ld$ro00
equal to or greater than that of the antibody that is obtained from cell line
H36.D2.B7 as deposited with the ATCC under accession no. HB-12255.
17. Use of a composition comprising an antibody of any one of claims 14
to 16, wherein the antibody or fragment is a humanized antibody that has
an IlgG1l or IgG4 isotype. 18. Use of a composition comprising an
antibody of any one of claims 14 to 16, wherein the antibody or fragment
s anheIb B BP ABYR HEAEHERE IO b R BB o N BTG
an antiodis ehanicorteotataimsedd hutg idGryvhdeeinithpedritivody effects on

frag%&h%m'%ﬂ@.@ 1@%@%%!9%%&&%54&&9&@ CamPQsitiabe an
(:omprlsmg1 11 tlbod% of apy one o ims 14 10

16, where
antibBt: SRR PERHESE,? r2 A% }gf" gﬁy o]t%e o!Fclgl}ir%uéaTﬁn
20, wﬁe*eﬂiﬁm@mmme treated is a primate. 22. A use of claim 21,
wherein the primate is a human patient. 23. Use of a composition
comprising an antibody of any one of claims 14 to 20, wherein the
humanized antibody, chim&Esidedntibbdyyerifrggerent to the mammal

attenuates_at least one_of.interleukin=6.(1.-6)..interleukin-8 (Ilsg\%

interleuki:*.I:;:_%mtaIg]'.‘_ll(’“g&j izgg@é.%@iﬁzﬁé. A%‘?‘l“( .ﬂsgﬂg%-jmmor

necrosis fact ptor Gosfieeveis HWW five

hours. 241 s MP@SIOTE COMPHSIIE g anggody of amy gne|of
claims 14 {1 508 ampount Of e ANtibgIFe0T Tragiaesy Suitable

for being [admigigtersd 10 leenamnmalkis safiicienNi© inhibil plageie
neposition by at least 50%. 25. Use of a composition comprising an
antibody of any &iedabf xekiltn &b Bernpdes dhbeairbelvemmaried s faliesvs:

antibody or fragmpet skitatientabpingiadainistesed tRthenpammahisial
between % %ﬁﬂd oz}grgrgrgcm%umpﬂon (VOy/kg), and oxygen delivery (DOyx/kg), were
not altered by treatment with cH36 (Table 8). Mean pulmonary capillary wedge
15  pressure (PCWP) was slightly higher in sepsis control animals (p<0.01) but both
groups were within the set parameters of the study. Systemic vascular resistance*kg
(SVR*kg) was slightly higher in treated animals (p< 0.05, Table 3). Hypotension
responded to IV fluids and dopamine infusion in both groups. Nine of .the 12 animals

survived until the scheduled termination point of the protocol. Twe sepsis control

20 animals died prior to scheduled termination from ALIL with refractory hypoxemia and
respiratory acidosis, one at 30 hours and one at 38 hours. One animal in the H36
group was nof protected and died at 36 hours of refractory hypotension and metabolic
acidosis. In that animal, lack of protection correlated with lower drug levels. Overall,
septic animals treated with cH36 were less hyperdynamic, without further increases

25  in cardiac output (CO/kg) after the onset of live bacterial sepsis, and had less
tachycardia and higher systemic vascular resistance per kg (SVR*kg) at the end of
the experiment {Table 7).
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16

15

20

23

3a

WO 2005/004793 PCT/US2004/017900 1/11 SEQUENCE LISTING (1)
GENERAL INFORMATION 5 (i) APPLICANT: (ii) TITLE OF THE
INVENTION: 10 (iii) NUMBER OF SEQUENCES: 26 (iv)
WwBRBESRRPNDENCE ADDRESS: (A) ADDRESSEE: (B) SIRERL4AP7900
(C) CITY: (D) STATE: (E) COUNTRY: (F) ZIP: 20 (v) COMPUTER
READABLE FORM: (A) MEDIUM-TYPE: Diskette (B) COMPUTER: IBM
Compatible (C) OPERATING SYSTEM: DOS (D) SOFTWARE: FastSEQ
Version 1.5 25 (vi) CURRENT APPLICATION DATA: (A) APPLICATION
NUMBER: (B) FILING DATE: (C) CLASSIFICATION: 30 (vii) PRIOR
APPLICATION DATA: (A) APPLICATION NUMBER: (B) FILING DATE:
35 (vm) ATTORNEY/AGENT INFORMATION: (A) NAME (B)

LYEY { A b 1

Three septic ammals were treated with cH36-Fab look for any differences
between use of whole antibody and Fab fragment. Treatment protocols generally
followed procedures already discussed above. Although the group was too small for
detailed statistical analyses, the data suggested that the Fab fragment had effect in
attenuating sepsis-induced activation of coagulation, with increased TAT values and
depletion of fibrinogen similar to septic controls. However, that effect was less
pronounced then resnits achieved with whole antibody. Comrespondingly, there was
less consistent improvement in gas exchange (AaDO2), pulmonary hypertension
(PAM), and lung compliance {Cst) than in animals treated with whole cFI36 antibody.
Biochemically. lung MPO values were similar to septic controls. Without wishing to'
be bound to theory, the difference in effect between cH36 and its Fab fragment may
be due to the lower affinity of the Fab fragment for TF in the animal model.

EXAMPLE 9: Anti-Tissue Factor Inhibition of Collagen-Induced Arthritis in

Transgenic Mice Expressing Hurnan Tissue Factor

Collagen-induced arthritis (CIA) is an' established expertmental model of
rheumatoid arthritis which is induced in susceptible strains of mice following
imrmmization with type IT collagen. In addition to the fmmune mediated mechanism
in the pathogenesis of rheumatoid arthritis, tissue factor initiated activation of the
coagulation cascade has also been implicated in the progression of the disease. Fibrin
deposition in the affected joints resulting from the activation of coagulationis
believed to contribute to synovial thickening and joint inflammation. To determine
whether treatment with anti-tissue factor antibodies will prevent development of

rheurnatoid arthritis mice will be injected with cH36.
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(C) REFERENCE/DOCKET NUMBER: 40 (ix) TELECOMMUNICATION
INFORMATION: (A) TELEPHONE: (B) TELEFAX: (C) TELEX: 45 (2)
INFORMATION FOR SEQ ID NO:!: (i) SEQUENCE

Wl ARAGFERRISTICS: (A) LENGTH: 321 base pairs (B) TYRE1146\8i617900
acid 50 (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: cDNA (iii) HYPOTHETICAL: NO 55 (iv) ANTISENSE:
NO 01 0 WO 2005/004793 PCTIUS2004/017900 2/11 (v) FRAGMENT
TYPE: (vi) ORIGINAL SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ

ID NO:i: 5 GACATTCAGA TGACCCAGTC TCCTGCCTCC
CAGTCTGCAT CTCTGGGAGA AAGTGTCACC 60 ATCACATGCC
TGGCAAGTENGAECAFTER P ACRTEETTAS CRIGE LT hpbase of
GCAKz A ALRCAIZE i BAAAIL boukifiéd A otipleid HeAnl s AT dntland

GCCACCAACT TGGCA GG GGTCCCATCA 10180 AGGTTICAGTG
SCARTAART AR AR AR TP TR SR P R R
CCTACKGBET a4t GANG AT IRANT thA FIoA CIFTONACRALVen

& T Tol PGl s oel fadkiod At BAKE He TV fofer GohiG@elcod b Hous Ak o MihC

TG%QC&%@ tﬁ%&r antibody injections (0.3 mg) are subsequently given weekly
for the duration of the study (the control group are injected with PBS).

Animals are assessed for redness and swelling of the limbs and a clinical
10 score is allocated three times per week. The clinical severity is scored as follows: 1
point for each swollen digit except the thumb (maximum 4), 1 Point for the tarsal or
carpal joint, and one point for the metatarsal or metacarpal joint with a maximum
score of 6 for a hindpaw and 5 for a forepaw. Each paw is graded individually, the
cumulative clinical arthritic score per mouse can reach a maxirnum of 22 points.
15
The present provisional application bas information relating to published U.S.
patent application no. 20030190705 which application is related to U.S Application
No. 09/990,586 as filed on November 21, 2001, which application claims priority to
U.8. Provigional Application USSN 60/343,306 as filed on October 29, 2001. The
20 U.S Application No. 09/990,586 is related to U.3. Application No. 09/293,854 (now
U.S. Pat. No. 6,555,319) which application is a divisional of U.S. Application No.
(8/814,806 (now U.S. Pat. No. 5,986,065) and the U.S. Application No. 10/23 0,880
claims priority to U.S Application No. 09/990,586. The disclosures of the U.S.
Application Nos. 10/230,880, 09/990,586, 60/343,306 and U.S. Pat. Nos. 5,986,065
25  and 6,555,319 are each incorporated by reference. Also incorporated by reference is
the disclosure of published U.S. patent application no. 20030190705,

The present provisional application is further related to U.S. provisional

application Serial No. 60/480,254 as filed on June 19, 2003, the disclosure of which

30 is incorporated by reference.
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(2) INFORMATION FOR SEQ ID NO:2: (i) SEQUENCE
CHARACTERISTICS: 20 (A) LENGTH: 107 amino acids (B) TYPE:
amino acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 25 (ii)
WaQlEGek TYPE: peptide (iii) HYPOTHETICAL: NO (iv) AN RISENSE 00
NO (v) FRAGMENT TYPE: N-terminal (vi) ORIGINAL SOURCE: 30 (xi)
SEQUENCE DESCRIPTION: SEQ ID NO:2: Asp lle Gin Met Thr Gin Ser
Pro Ala Ser Gin Ser Ala Ser Leu Gly 1510 15 35 Glu Ser Val Thr lle Thr
Cys Leu Ala Ser Gin Thr lle Asp Thr Trp 20 25 30 Leu Ala Trp Tyr Gin
Gin Lys Pro Gly Lys Ser Pro Gin Leu Leu,,,lle 35 40 45 Tyr Ala Ala Thr
Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 40 50 55 60 Ser Gly
Ser Gly Thr Lys Phe Ser Phe Lys lle Ser Ser Leu Gin Ala 65 70 75 80
Glu Asp PH™EfRsRerhremAcesybdin el Wih 1578 8eF 75 Phe 85 90
95 edtbolintcRthbeGhf At @dyer, ikl gpréslatddatial oL 00IEG S (@) ar,
INEQRMATIONE QR SEQURNGS RS EAHEN S mprovements
Sgggi% TER‘%&Q%&E&%&@? Rf Dase pairs {B) fporet anvicleic

incorporated herein by reference.

THE REST OF THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY
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(D) TOPOLOGY: linear 55 (ij) MOLECULE TYPE: DNAO WO
2005/004793 PCTIUS2004/017900 3/11 (jii) HYPOTHETICAL: NO (1v)
ANTISENSE: NO (v) FRAGMENT TYPE: (vi) ORIGINAL SOURCE: 5
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: GAGATCCAGC
CLARBAGCAGTC TGGACCTGAG CTGGTGAAGC CTGGGGCTTC
AGTGCAGGTA 60 10 TCCTGCAAGA CTTCTGGTTA CTCATTCACT
GACTACAACG TGTACTGGGT GAGGCAGAGC 120 CATGGAAAGA

1. GCaT&atiartfol LS MNTFEVARTIR Il hliCADEG i Vhju (ALI) or
TACTATCTAC. 180 GACCAGAACT TCAAGGGCAA GGCCACA TG

BCURETRSRHRENY RislEepe PYedramed ARRS LB ramyns| G AMRitsEcr cA

theMpeGRIcalGAfeciNEAfMmAGE O al AG NG Rl ATiZd LA %ibedy, chimeric
GATGTG 300 ACTACGGCCC TTGACTTCTG GGGCCAAGGC

AAGA . . 5C
anfﬁe@me& calaseeal e ANBEs SR NEBRINAT RIEBHN 580
reglBhNODR) (bf 3562 YRR BrighBACHHN $aIGR; (A 1R akdin@aune

acids 25 (B) TYPE: amino acid (C) STRANDEDNESS: single (D)

SEAHBHELOGY: linear (i) MOLECULE TYPE: peptide

Light chain CDR 1: SEQ ID NO. 128;
Light chain CDR 2: SEQ ID NO. 6;
Light chain CDR 3: SEQ ID NO. 7;
Heavy chain CDR 1: SEQ ID NO. §;
Heavy chain CDR 2: SEQ 1D NO. 9;
Heavy chain CDR 3: SEQ ID NO. 10.

2. A medicament for use in preventing or treating acute lung injury (ALD or
acute respiratory distress syndrome (ARDS) in 2 mammal comprising a
therapeutically effective amount of at least one humanized antibody, chim.eric
antibody, or fragment thereof that comprises complementarity determining
region (CDR) of light chain and heavy chain having the following amino acid

sequence.

Light chain CDR 1: SEQ ID NO. 128;
Light chain CDR 2: SEQ ID NO. 6;
Light chain CDR 3: SEQ ID NO., 7;
Heavy chain CDR 1. SEQ ID NO. 8;
Heavy chain CDR 2: SEQ ID NO. 189;
Heavy chain CDR 3: SEQ ID NO. 10.

3. The medicament according to claim 1 or 2, wherein the antibody or
fragment exhibits at least one property selected from the group consisting of:
(1) a dissociation constant (Kq) for TF of less than 0.5 nM; and (2) an affinity
constant (Ka) for TF of at least 3 x 10° M.
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30 (iii) HYPOTHETICAL: NO (iv) ANTISENSE: NO (v) FRAGMENT TYPE:
N-terminal (vi) ORIGINAL SOURCE: 35 (xi) SEQUENCE DESCRIPTION:
SEQ ID NO:4: Glu lle GIn Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro
Gly Ala 1510'15 Ser Val Gin Val Ser Cys Lys Thr Xaa Gly Tyr Ser Phe

4. Thris® hgdftreRba38oRY/R) dint TP & Arh & SaTd HnibidyerSer
Leu Glu Trs%lle 3540 45 Gly T]yr lle Asp Pro Tyr Asn Gly lle Thr lle T%);é of

fraglREns iR h NGB IETRY 4 G alis RpLehia o Orepigs than,

the Senibeay friths ARRsiGrond 751 8 Med DA BY AsriSssdield hithshe
AT@;‘; Asp Ser Ala Val Tyr Phe Cys 85 90 95 Ala Arg Asp Val Thr Thr Ala

URGSEARERS BN i e 2985 50 200 105 110 Lo Th val Ser
Ser 115 (2) INFORMATION FOR SEQ ID NO:5: 55 (i) SEQUENCE
CHARACTERISTICS: 0 WO 2005/004793 PCT/1TS2004/017900 4/11
S () [ERBPECIMRMHERIHITE)'S FIsED dndih6-athee ShRANIDEBNESS:
hursingilieed RhTIGRY LREN2dReAIGE 1 or IgG4 isotype.

6. The medicament according to claim 1 or 2, wherein the fragment is an

Fab, Fab’, or F(ab’), fragment.

7. The medicament according to claim 1 or 2, wherein the antibody or

fragment is a single-chain immunogiobulin.

8. The medicament according to claim 1 or 2, wherein the antibody is a

monoclonal antibody.

9. The medicament according to claim 1 or 2, wherein the mammal is a

primate.

10.  The medicament according to claim 9, wherein the primate is a human

patient.

11.  The medicament according to claim 1 or 2, which attenuates iL-6, IL-8,
IL-1, TNF-o or TNFR levels in the mammal after at ieast five hours from

administration thereof.

12.  The medicament according to claim 1 or 2, wherein the amount of the
antibody or fragment comprised in the medicament is sufficient to inhibit

platelet deposition by at least 50%.



(i) MOLECULE TYPE: peptide (i) HYPOTHETICAL: NO (iv)
ANTISENSE: NO (v) FRAGMENT TYPE: N-terminal 10 (vi) ORIGINAL
SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: Leu Ala Ser
Gin Thrlle Aspis 5 (2) INFORMATION FOR SEQ ID NO:6: (i)

13. SEQHE Ml €At RiRg o T2 (A)ok BN dte ih aminmratids ofBhe
%PE: agino acid (%STRANDEDNES_S: single (D) TOPOLOGY: linear
antibody RIEPEEBTE

pESHL il mydisasesnhisTieiueaqd-fyand 25 mg

perANG SEDSy: Wéyt) ST ifaiaNT TYPE: N-terminal (vi) ORIGINAL
SOURCE: 30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: Ala Ala

Thr Asn Lev Ala Asp 1 5 35 (2) INFORMATION FOR SEQ ID NO;7: (i)

14, SEQLENCE OB AGIERISPIEHdA) h%ﬁé@@ﬁlﬁ%l@{?ﬂ?gggia l&?\t{;nt of at
TYPE: amino acid 40 (C) STRANDEDNESS:; single (D :
leagh QLI W%Lﬁ%sp i RPOETHRETIERAM S RS thet

binddNIpSENGHY NG 3 FRAGMENT NPrN-tersaimplex, wherein factor X or
factor IX binding to the complex is inhibited and said antibody or fragment does
not block the interaction or binding between TF and factor Vila in the
manufacture of a medicament for treatment of acute iung injury (ALD) or acute

respiratory distress syndrome (ARDS) in a mammal.

15.  Use of a composition comprising an antibody of claim 14, wherein the
antibody or fragment exhibits at least one property selected from the group
consisting of: (1) a dissociation constant (Kq) for TF of less than about 0.5 nM;
and (2) an affinity constant (K,) for TF of at least about 3 x 10° M,

16.  Use of a composition comprising an antibody of claim 14 or 15, wherein
the antibody or fragment has a binding specificity for TF that is equal to or
greater than that of the antibody that is obtained from cell line H36.D2.B7 as
deposited with the ATCC under accession no. HB-12255.

17.  Use of a composition comprising an antibody of any one of claims 14 to
16, wherein the antibody or fragment is a humanized antibody that has an 1gG1

or IgG4 isotype.

18.  Use of a composition comprising an antibody of any one of claims 14 to

16, wherein the antibody or fragment is an Fab, Fab’, or F(ab’)2 fragment.

19.  Use of a composition comprising an antibody of any one of claims 14 to

16, wherein the antibody or fragment is a single-chain immunoglobulin.

20.  Use of a composition comprising an antibody of any one of claims 14 to

16, wherein the antibody is a monoclonal antibody.
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(vi) ORIGINAL SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
50 GIn GIn Val Tyr Ser Ser Pro Phe Thr 1555 (2) INFORMATION FOR

SEQ ID NO:8: (i) SEQUENCE CHARACTERISTICS: 1 WO 2005/004793
PCT/US2004/017900 5/11 (A) LENGTH: 6 amino acids (B) TYPE: amino

21.aci\(G3& SRANDIHRNE SSiraingle 16DA0T QR NeliRean®dilo be treated
MQLECULE TYPE: peptide (iii) HYPOTHETICAL: NO (iv) ANTISENSE:

's BNETBIBRAGMENT TYPE: N-terminal 10 (vi) ORIGINAL SOURCE: (i)
SEQUENCE DESCRIPTION: SEQ ID NO:8: Thr Asp Tyr Asn Val Tyr 15
15 (2) INFORMATION FOR SEQ ID NO:9: (i) SEQUENCE

22-CH§FZA/§6?§§P§¥|% ORI ER BT IS AiHeRLaE Y PE: amino
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 25 (ii)

MOLECULE TYPE: tide (iii)) HYPOTHETICAL: NO (iv) ANTISENSE;
23 Nobsa of a compos}?t?gn congpzigljng an antibody oyany(/ o)ne of claims 14 to

20, wherein the humanized antibody, chimeric antibody or fragment to the
mammal attenuates at least one of interleukin-6 (IL-6), interleukin-8 (IL-8),
interleukin-1beta (IL-1B), tumor necrosis factor-alpha (TNF-a) or tumor necrosis

factor receptor (TNFR) levels in the mammal after at least five hours.

24,  Use of a composition comprising an antibody of any one of claims 14 to
20, wherein the amount of the antibody or fragment suitable for being
administered to the mammal is sufficient to inhibit platelet deposition by at least
50%.

25.  Use of a composition comprising an antibody of any one of claims 14 fo

20, wherein the amount of the antibody or fragment suitable for being

administered to the mammal is between 0.01 and 25 mg/kg.
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(v) FRAGMENQYPE: N-terminal (vi) ORIGINAL SE‘%RCE: 30 (xi)
S

WO 2S%%’]UENCE DESCRIPTION: SEQ ID NO:9: Tyr lle Pro Tér As‘ﬁ‘]?fg 00

10
15
20
25
30
35
40
45

50

55

& Tyr Asp Gin Asn Phe L,é 151015 35Gly (2) IKE
FOR SEQ ID NO:10: -Fr) SEQU IP\1CE CHARACTERISTICS: 40 (A)
LENGTH: 8 amino acids (B) TYPE: amino acid (C) STRANDEDNESS:
single (D) TOPOLOGY: linear 45 (ii) MOLECULE TYPE: peptide (iii)
HYPOTHETICAL: NO (iv) ANTISENSE: NO (v) FRAGMENT TYPE:
N-terminal (vi) ORIGINAL SOURCE: 50 (xi) SEQUENCE DESCRIPTION:
SEQ ID NO:10: Asp Val Thr Thr Ala Leu Asp Phe 15 55 (2)
INE ATIQNEOR SEQ ID NO:11: WO 2005/004793
PCT/US2004/017900 6/11 U) SEQUENCE CHARACTERISTICS: (A)
LENGTH: 2& b&ssssak S NBRPEPE: nucleic acid 5 (C) STRANDEDNESS:

single (D){EO@QLLIQ@:: linear / (ii) MOLECULE TYPE: DNA

{ii) TITLE OF THE INVENTION:
{iii) NUMBER OF SEQUENCES: 2¢

{(iv} CORRESPONDENCE ADDRESS:
{A) ADDRESSEE:
{B} STREET:
(C) CITY:
{D} STATE:
{E) COUNTRY:
(F} ZIP:

{v] COMPUTER READABLE FORM:
(a) MEDIUM TYPE: Diskette
{(B) COMPUTER: IBM Compatible
(C} OPERATING SYSTEM: DCS
(D} SOFTWARE: FastSEQ Version 1.5

{vi) CURRENT APPLICATION DATA:
{A) APPLICATION NUMBER:
{B} FILING DATE:
(C} CLASSIFICATION:

{vii} PRIOR APPLICATION DATA:
(h) APPLICATION NUMBER:
{B) FILING DATE:

{viii} ATTORNEY/AGENT INFORMATION:
{h) NAME:
{B} RECISTRATION NUMBER:
{C} REFERENCE/DOCKET NUMBER=

(ix) TELECOMMUNICATION INFORMATION:
{A} TELEPHONE:
{B) TELEFAX:
{C}) TELEX:

{2} INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
{h) LENGTH: 321 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(i1} MOLECULE TYPE: cDKRA
{ii1) HYPOTHETICAL: RO
(iv} ANTISENSE: NO



(i) HYPOTHETICAL: NO 10 (iv) ANTISENSE: NO (v) FRAGMENT
TYPE: (vi) ORIGINAL SOURCE: (xi) SEQUENCE BDEBCRIPTION: SEQ

wo 0B Ndsl: 15 CTGGCAAGTC AGACCATTGAT 21 (2) INFORIADIN900

10

15

20

25

30

35

40

45

56

35

FOR SEQ ID NO:12: 20 (i) SEQi4ENCE CHARACTERISTICS: (A)
LENGTH: 21 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:
single 25 (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (iii)
HYPOTHETICAL: NO (iv) ANTISENSE: NO 30 (v) FRAGMENT TYPE:
(vi) ORIGINAL SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ ID
NO:12: 35 GCTGCCACCA ACTTGGCAGAT 21 (2) INFORMATION

FOR SEQ'I - Z8%1).SEQUENCE CHARACTERISTICS: (A)
CIPNOAS, 0505

LENGT e pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:
single (D):TOPOBOE PEHHIAL IS (iiFMAGEECULE TYPE: DNA Gq_l&
|4§ﬂ§€fﬁFﬁ??|é§§E?$@€?C TCCTGCCTCC TAGTCTGCAT CTCTGGGAGA AAGT cC

60

ATCACATGCC TGGCAAGTCA GACCATTGAT ACATGETTAG CATGGTATCA GCAGAARCCA
120 -
GOGAAATCTC CTCAECTOCT GATTTATGCT GCCACCAACT TGGCAGATGG GGTCCCARTCA
180

AGGTTCAGTC GCAGTGGATC TGGCACAARA TTTTCTTTCA AGATCAGCAG CCTACAGGCT
240

GAAGATTTTCG TAAATTATTA CTGTCAARCAA GTTTACAGTT CTCQATTCAC GTTCGETGCT
100

GGGACCAAGC TGGAGTTGRA A

321

{2} INFORMATION FOR SEQ ID NO:2:

(i)} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 1067 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOZY: linear

(ii) MOLECULE TYPE: peptide
(iii} HYPOTHETICAL: NO

{iv) ANTISENSE: HNO

{v) FRAGMENT TYPE: N-terminal
{vi) ORIGINAIL: SOURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Asp Ile Gin Met Thr Gln Ser Pro Ala Ser Gln Ser Ala Ser Leu Gly
1 5 10 15
Glu Ser Val Thr Ile Thr Cys Leu ala Sexr Gln Thr Ile hAsp Thr Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ser Pro Gln Leu }euﬂgle
35 40 45
Tyr Ala Ala Thr Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
540 S5 &0
Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys Ile Ser Ser Leu Gln Ala
65 70 75 :34
Giu Asp Phe Val Asn Tyr Tyr Cys Glm Gin Val Tyr Ser Ser Pro Phe
B85 80 95
Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105

{2} INFORMATION FOR SEQ ID NO:3:

{1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 351 base pairs
{B} TYPE: nuclieic acid
{CY STRANDEDWESS: single
(D) TOPOLOGY: linear

{11) MOLECULE TYPE: DNA



(iv) ANTISENQE:)NO (v) FRAGMENT TYPE: 50 (vi)@IGINAL SOURCE:
WO 24¥8)08EQUENCE DESCRIPTION: SEQ ID NO:13: CAACAAGHTE2004/017900

ACAGTTCTCC ATTCACGT 55 28WO 2005/004793

PCT/US2004/017900 7/11 (2) INFORMATION FOR SEQ ID NO:14: (i)

SEQUENCE CHARACTERISTICS: (A) LENGTH: 18 base pairs 5 (B)

TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear

(i) MOLECULE TYPE: DNA 10 (iii) HYPOTHETICAL: NO (iv)

ANTISENSE: &g F Qr\%NT TYPE: (vi) ORIGINAL SOURCE: 15
(xi) SEQUEN Iﬁé%&‘r N: SEQ ID NO:14: ACTGACTACA
ACGTGTACRMIINNEFORMATION FOR SEQ ID N0:15: 20 (i)
SEQUENCE ER{RRACTERISTICS: (A) LENGTH: 51 base pairs (B)

TYPE: nugleicagide red RANEDNESS: single 25 (D) TOPOLOGY:
linear (i) MOLECULE TYPE: DNA (i) HYPOTHETICAL: NO (iv)
ANW@EWE:%GCAGTC TGGACCTGAS CTGCTGAAGC CTGEGECTTC AGTGCAGGTA
60

10 TCCTGCAAGA CTTCTGEGTTA CTCATTCACT GACTACRACG TGTACTGGGET GAGGCAGAGE
120
CATGGAAAGE GCCTTGRGTG GATTGGATAT ATTGATCCTT ACAATGGTAT TACTATCTAC
180
GACCAGAACT TCARGGGCAA GGCCACATTG ACTOTTGACA AGTCTTCCAC CACAGCOTTS
15 240
ATGCATCTCRE ACAGCCTGAC ATCTGACGAC TCTGCASTTT ATTTCTGTGS ARGAGATGTG
300 :
ACTACGGOCC TTGACTTCOTE GGGCCAAGGC ACCACTCTCA CAGTCTCCTC A
351
20
{2} INFORMATION FOR SEQ ID NO:4:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 1i7 amino acids
25 {B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide
30 {(iii} HYPOTHETICAL: KO

{iv) ANTISENSE: NO

{v) FRAGMENT TYPE: N-terminal

{vi) ORIGINAL SOURCE:

35 {xi) SEQUENCE DESCRIPTION: SEQ ID NG:4:

Giu Ile Gln Leu Gln Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
i 5 iQ 15
Ser Val Gln Val Ser Cys Lys Thr Xaa Gly Tyr Ser Phe Thr Asp Tyx
40 20 25 30
Asn Val Tyr Trp Val Arg Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45
Gly Tyr I1le Asp Pro Tyr Asn Gly Ile Thr Ile Tyr Asp Gln Asn Phe
50 55 60
45 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Thr Thr Ala Phe
65 TG 75 80
Met His Leu Asn Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys
B85 S0 &5
hKla Arg Asp Val Thr Thr Ala Leu Asp Phe Trp Gly Gin Gly Thr Thy
50 100 105 110
Leu Thr Val Ser Ser
118

(2} INFORMATION FOR SEQ ID NO:S:

n

55
(i) SEQUENCE CHARACTERISTICS:
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30 (v) FRAGMENT TYPE: (vi) ORIGINAL SOURCE;_ (xi) SEQUENCE
DESCRIPTIO@EQ ID NO:15: 35 TATATTGATC €TTACAATGG

WO 20088dAFEGATC TACGACCAGA ACTTCAAGGG C 51 (2) INEORMATINoo

Le
1l

Al
1

Gl
1

FOR SEQ ID NO:16: 40 (i) SEQ4ENCE CHARACTERISTICS: (A)
LENGTH: 24 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:
single (D) TOPOLOGY: linear 45 (ii) MOLECULE TYPE: cDNA (iii)
HYPOTHETICAL: NO (iv) ANTISENSE: NO (v) FRAGMENT TYPE: 50
(vi) ORIGINAL SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ ID
NO:16: GATGTGACTA CGGCCCTTGA CTTC 55 24 (2) INFORMATION

FOR SBO ¥BRIS: 17 WP 2008A/504793 PCT/US2004/017900 8/11 (i)
%Qﬁ&%ﬁ%ﬁ@ﬁﬁ g S (A) LENGTH: 23 base pairs (9)
TYPE; (nuctemoanid 5 {E)e3F RANDEDNESS: single (D) TOPOLOGY:
linear (ji) MOLECULE TYPE: DNA (iii) HYPOTHETICAL: NO 10 (iv)

ANTISENSEE T SO ERABMENT TYPE:

{iv) ANTISENSE: NC
(v} FRAGMENT TYPE: N-terminal
{vi} ORIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: SEQ ID ND:5.

1 Ala fer Gin Thr Ile Asp
5 -

{2} INFORMATION FOR SEQ ID NO:6:

{i} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 7 amino acids
(R} TYPE: amino acid
{C} STRAWDEDNESS: single
(D} TOPOLOGY: linear

{ii)} MOLECULE TYFE: peptide

{(iii} HYPOTHETICAL: NO

{iv} ANTISENSE: NG

{v} FRAGMENT TYPE: N-terminal

{vi}) CRIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: BEQ ID NO:6:

a Ala Thr A=zn Leu Ala Asp
5 .

{2} INFORMATION FOR SEQ ID NO:7:

{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: % amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: gingle
(D)} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{1ii} HYPOTHETICAL: HO

{iv} ANTISENSE: NO

{v}) FRAGMENT TYPE: W-terminal

{vi} ORIGINAL SOURCE:

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:7:

n Gln Val Tyr Ser Ser Pro Phe Thy
5

{2} INFORMATION FCR SEQ ID NO:6:

{i} SEQUENCE CHARACTERISTICS:



(vi) ORIGINAL{SPURCE: (xi) SEQUENCE DESCRIFTJON: SEQ ID

w0 208548750315 GCACCTCCAG ATGTTAACTG CTC 23 (2) INFERMADRAN 906
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FOR SEQ ID NO:18: 20 (i) SEQ&ENCE CHARACTERISTICS: (A)
LENGTH: 20 base pairs (B) TYPE; nucleic acid (C) STRANDEDNESS:
single 25 (D) TOPOLOGY: linear (i)) MOLECULE TYPE: DNA (i)
HYPOTHETICAL: NO (iv) ANTISENSE: NO 30 (v) FRAGMENT TYPE:
(vi) ORIGINAL SOURCE: (xi) SEQUENCE DESCRIPTION: SEQ ID
NO:18: GAARTAVCCC TTGACCAGGC 35 20 (2) INFORMATION FOR
SEQ ID NG &2 SEGUERICE CHARACTERISTICS: 40 (A) LENGTH:
35 base pairs s@B)b¥hEanuclaigiacid (C) STRANDEDNESS: single (D)
TOPOLOGM: fiResod’: (ily:M&LECULE TYPE: DNA (ii) HYPOTHETICAL:

NO (iv) ANTISENSE: NQ, (V) ERAGMENT TYPE: (vi) ORIGINAL
SOURCE::50uypoTHETICAL: NO

{iv) ANTISENSE: NO

(v} FRAGMENT TYPE: N-terminal

{vi) ORIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:8:

Thr Asp Tyr Asn Val Tyr
1 5

{2} INFORMATION FOR SEQ ID NO:3:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 17 amino acids
{B) TYPE: amino acid

~{C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide
{iii) HYPOTHETICAL: NO

{iv} ANTISENSE: NO

{v) FRAGMENT TYPE: N-terminal
(vi} OQRIGINAL SQURCE:

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:9:

Tyr Ile Asp Pro Tyr Asn Gly Ile Thr Ile Tyr Asp Gln Asn Phe Lvs
1 5 10 . is
Gly

(2) INFORMATION FOR SEQ ID NO:10:

1) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 8 aminoc acids
(R} TYPE: amine acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii} MOLECULE TYPE: peptide
(iii} HYPOTHETICAL: NO

{1v) ANTISENSE: NO

{v} FRAGMENT TYPE: N-terminal
{vi}) ORIGINAL SOURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NC:10:

Asp Val Thr Thr Ala Leu Asp Phe
)3 5

{2) INFORMATION FOR SEQ ID NO:11l:



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: GGAGGCGGCG
GTTCTGACAY TIGTGMTGWCM CARTC 35 55 (2){NFORMATION FOR

WO 20ER4RNO:20; WO 2005/004793 PCT/US2004/017900 idrids2004/617900
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SEQUENCE CHARACTERISTIG#1(A) LENGTH: 45 base pairs (B)
TYPE: nucleic acid 5 (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (iii) HYPOTHETICAL; NO 10 (iv)
ANTISENSE: NO (v) FRAGMENT TYPE; (vi) ORIGINAL SOURCE: (xi)
SEQUENCE DESCRIPTION; SEQ ID NO--20: 15 ATTTCAGGCC
CAGCCGGCCA TGGCCGARGT YCARCTKCAR CARYC 45 (2)

INFORMATIQNERR SEQIRNS:2% . 20 () SEQUENCE
CHARACTERISHES: (Apt=NGTH: 33 base pairs (B) TYPE: nucleic
acid (C) STRA'NBEDNE%?? %l i %25 (D) TOPOLOGY: linear (ii)
MOLECUL@T A (i), OTHETICAL: NO (iv) ANTISENSE: NO
- {ii} MOLECULE TYPE: DNA

{iii) HYPOTHETICAL: NO

{iv) ANTISERSE: NO

{v} FRAGMENT TYPE:
C{vi) ORIGINAL SOURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

CTGGCAAGTC AGACCATTGAR T
21

(2) INFORMATION FOR SEQ ID RO:12:

{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(DY TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
{iii) HYPOTHETICAL: WO
{iv) ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi) ORIGINAL SOURCE:

{xi)}) SEQITENCE DESCRIPTION: SEQ ID NO:12:

GCTGCCACCR ACTTGGCAGA T
21

s

{2) INFORMATION FOR SEQ ID NO:13:

{i) SEQUENCE CHARACTERISTICS:
{2} LENGTH: 28 base pairs
{B} TYPE: nucleic acid
(C} STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA
(iii) HYPOTHETICAL: NC
{iv) ANTISENSE: NO

(v} FRAGMENT TYPE:

{vi} ORIGINAL SQURCE:

(xi) SEQUENCE DESCRIPTION: SEQ ID NC:13:

CRACARGTTT ACAGTTCTCC ATTCACGT
28
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30 (v) FRAGN@&T TYPE: (vi) ORIGINAL SOURCde) SEQUENCE

PTION: SEQ ID NO:21: 35 CCCGG(3CCAC CATGKGSR6ME7900
RCTCAGYTYC TKG 33 (2) INF@RMATION FOR SEQ ID NO:22: 40 (i)
SEQUENCE CHARACTERISTICS: (A) LENGTH: 35 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear
45 (i) MOLECULE TYPE: DNA (iii) HYPOTHETICAL: NO (iv)
ANTISENSE: NO (v) FRAGMENT TYPE: 50 (vi). ORIGINAL SOURCE:
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: CCCGGGCCAC
CATGGRATG S KEHFERGTMAPESCTE 8535 WO 2005/004793

PCT/US2Q0401#280: @k 2)sMNEORMATION FOR SEQ ID N0:23: (i)
SEQUENCE CEWMRACIEERKSTHOS: (A) LENGTH: 52 base pairs 5 (B)

TYPE: nudl@ic%ﬁ%@%@ajﬁﬂ% EDNESS: single (D) TOPOLOGY: linear
L . DN

(i) MOLEGY 210°(if)) HYPOTHETICAL: NO (iv)

ANTISENSE: NO (v) FRAGMENT TYPE: :
{ii} MOLECULE TYPE: DNA
{1ii} HYPOTHETICAL: NO
{iv} ANTISENSE: KO
(v} FRAGMENT TYPE:
{(vi}) ORIGINAL SQURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

ACTGACTACA ARCGTGTAC
i8
{2} INFORMATION FOR SEQ ID NO:15:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 51 base pairs
{B} "TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLBCULE TYPE: DNA
(iii) HYPOTHETICAL: WO
{iv} ANTISENSE: NO

{v) FRAGMENT TYPE:

{(vi} ORIGINAL SOQURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

TATATTGATC CTTACAATGSG TATTACTATC TACGACCAGA ACTTCRAGGGE C
51

{2} INFORMATION FOR SEQ ID NO:16:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPQLOGY: linear

(ii) MOLECULE TYPE: CDNA
(iii) HYPOTHETICAIL: NOC
{(iv) ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi) ORIGINAL SOURCE:

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:1&:
GATGTGACTA CGGCCCTTGA CTTC

24
{2} INFORMATION FOR BEQ ID NO:17:
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(vi) ORIGINAL SOURCE: 15 (xi) SEQUENCE DESCRIPTION: SEQ ID
NO:23: ATATAGTCGC GACAGCTACA GGTGTCTAGT CCGAGATCCA

WO 20881 6GAGCAG TC 52 20 (2) INFORMATION FOR SEQ H2NOs24044i) 7900

SEQUENCE CHARACTERISTI@S: (A) LENGTH: 31 base pairs (B)
TYPE: nucleic acid 25 (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (i) MOLECULE TYPE: DNA (iii) HYPOTHETICAL: NO 30 (iv)
ANTISENSE: NO (v) FRAGMENT TYPE: (vi) ORIGINAL SOURCE: (xi)
SEQUENCE DESCRIPTION: SEQ ID NO:24: 35 GACCTGAATT
CTAAGGAGAC TGTGAGAGTG G 31 (2) INFORMATION FOR SEQ ID
NO;25: %QE N}L&Eg‘g‘%ﬁ g%g&ACTERISTICS (A) LENGTH: 29 base
pawsdB . NUCkeie AGidi ) STRANDEDNESS: single 45 (D)
Topmmmlmae@g MOEECULE TYPE: DNA (iii) HYPOTHETICAL:
NO é 5 NOLBT 6v) FRAGMENT TYPE: (vi) ORIGINAL
SOURCE- "X ?%YE (ARTE DESCRIPTION: SEQ ID NO:25:

{ii) MOLECULE TYPE: DNA
{1ii) HYPOTHETICAL: NO
{iv) ANTISENSE: NO

{v! FRAGMENT TYPE:

fvi) ORIGIMAL, SOURCE:

{x1} SEQUENCE DESCRIPTION: SEQ ID HNO:17:

GCRCCTCCAG ATGTTAACTG CTC

23

{2) INFORMATION FOR 5EQ ID RO:1B:

{i} SEQUENCE CHARACTERIETICS:
" (A} LENGTH: 20 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: DNA
{iii} HYPOTHETICAL: NO
{iv} ANTISBNSE: NO

{v) FRAGMENT TYPE:

{vi} ORIGINAL BSOURCE:

{xi} SEQUENCE DESCRIPTION: S5EQ ID NG:18:

GAARTAVCCC TTGACCAGGT

20

{2) INFORMATION POR SEQ ID NQ:197%

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 3% base pairs
(R} TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii} MOLECULE TYPE: DHA
{(iii] HYPOTHETICAL: NO
{iv] ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi) ORIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:19:

GGAGGCEGCE GTTCTGACAT TGTGMTGWCM CARTC

35

{2) INFORMATION FOR SEQ ID NO:20:
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55 TTAATTGATA TCCAGATGAC CCAGTCTCC 2§ WO 2005/004793

wo 2086dl4532004/017900 11/1.1 (2) INFORMATION FOR SEQJEdNGs@Gi1dho

SEQUENCE CHARACTERISTI€®: 5 (A) LENGTH: 45 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear
10 (i) MOLECULE TYPE: DNA (iii) HYPOTHETICAL: NO (iv)
ANTISENSE: NO (v) FRAGMENT TYPE: (vi) ORIGINAL SOURCE: 15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: TAATCGTTCG
AAAAGTGTAC TTACGTTTCA GCTCCAGCTT GGTCC 45 20

{i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 45 base pairs
{B} TYPE: mucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA
{ii1) HRYPOTHETICAL: NO
{iv} ANTISENSE: NO

{v} FRAGMENT TYPE:

{vi) ORIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: $EQ ID RNO:20:

ATTTCAGGECC CAGCCGGCCA TOGCOGARGT YCARCTKCAR CARYC

45

{2} INFORMATION FOR SEQ ID NO:21:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 332 baae pairs
{B) TYPE: nucleic agid
{C}) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLRCULE TYPE: DNA
(iii) HYPOTHETICAL: NO
{iv) ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi] ORIGINAL SOURCE:

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:Z1:

CCCEOGCCAC CATCKCCCOW RCOTCAGSYTYC TRE

i3

{2} INFORMATION FOR SEQ ID NO:22:

{1} SEQUENCE CHARACTERISTICS:
{n}) LENGTH: 35 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOULOGY: linear

{ii} MOLECULE TYPE: DNA
{iii) HYPOTHETICAL: NO
{iv}) ANTISENSE: NO

{v} FRAGMENT TYPE:

{vi}. ORIGINAL SOURCE:

(xi} SEQUERCE DESCRIPTION: SEQ ID NO:22:

CCOGGECCAD CATGGRATGES AGCTGKGTMA TSHCTC

35
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{2) INFORMATION FOR SEQ ID NO:23:

(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 52 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGBY: linear

{ii) MOLECULE TYPE: DNMA
{iii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v} FRAGMENT TYPE:

{vi} ORIGINAL SQURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NGO:23:

ATATACTCEC GACAGCTACA GGTETCCACT CCGAGATCCR GOTGCAGCAG
52 ‘

(2) INFORMATION FOR SEQ ID NO:24:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 31 bape pairs
{B} TYPE: nucleic acid
{¢} STRANDEDMESS: mingle
(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: DNa
{iii) HYPOTHETICAL: NO
{iv]} ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi} ORIGINAL SOURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

GACCTGRATT CTARGGACAC TCTGAGAGTG G

(2) INFORMATION FOR SEQ ID NO:25:

{1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 29 base pairs
(B} TYPE: nucleiec acid
(C} STRANDEDNESS: single .
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA
{iii} HYPOTHETICAL: NO
{iv) ANTISENSE: NO

{v} FRAGMENT TYPE:

{vi] ORIGINAL SQURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

TTAATTGATA TCCAGATGAC CCAGTCTCC
29

PCT/US2004/017960

TC
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{2} INFORMATION FOR SEQ ID NO:26:

{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 45 base pairs
(B} TYPE: nucleic acad
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(i1) MOLECULE TYPE: DNA
(iii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

{v) FRAGMENT TYPE:

{vi) ORIGINAL SOURCE:

{¥i} SEQUENCE DESCRIPTION: SEQ ID HO:26:

TAATCCETTCG AAARAGTGTAC TTACGTTTCA GCTCCAGCTT GGTCC



