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Inhibitors of Complement Activation

FIELD OF THE INVENTION

This invention relates to inhibitors specific to factor D and the use of such
inhibitors in inhibiting complement system activation and inhibiting alternative
pathway complement activation.

BACKGROUND OF THE INVENTION

The complement system plays a central role in the clearance of immune
complexes and the immune response to infectious agents, foreign antigens, virus-
infected cells and tumor cells. However, complement is also involved in
pathological inflammation and in autoimmune diseases. Therefore, inhibition of
excessive or uncontrolled activation of the complement cascade could provide
clinical benefit to patients with such diseases and conditions.

The complement system encompasses two distinct activation pathways,
designated the classical and the alternative pathways (V.M. Holers, In Clinical
Immunology: Principles and Practice, ed. R.R. Rich, Mosby Press; 1996, 363-391).
The classical pathway is a calcium/magnesium-dependent cascade which is
normally activated by the formation of antigen-antibody complexes. The alternative
pathway is magnesium-dependent cascade which is activated by deposition and

activation of C3 on certain susceptible surfaces {e.g. cell wall polysaccharides of




10

15

20

WO 99/42133 PCT/US99/03566

yeast and bacteria, and certain biopolymer materials). Activation of the complement

pathway generates biologically active fragments of complement proteins, e.g. C3a,

. C4a and Cba anaphylatoxins and C5b-8 membrane attack compiexes (MAC), which

mediate inflammatory activities involving leukocyte chemotaxis, activation of
macrophages, neutrophils, platelets, mast cells and endothelial cells, vascular
permeability, cytolysis, and tissue injury.

Factor D is a highly specific serine protease essential for activation of the

- alternative complement pathway. It cleaves factor B bound to C3b, generating the

C3b/Bb enzyme which is the active component of the alternative pathway C3/C5
convertases. Factor D may be a suitable target for inhibition, since its plasma
concentration in humans is very low (1.8 pg/ml), and it has been shown to be the
limiting enzyme for activation of the alternative complement pathway (P.H. Lesavre
and H.J. Muller-Eberhard. J. Exp. Med., 1978; 148: 1498-1510; J.E. Volanakis et
al., New Eng. J. Med., 1985; 312: 395-401).

The down-regulation'of complement acfivation has been demonstrated to be
effective in treating several disease indications in animal models and in ex vivo
studies, e.g. systemic lupus erythematosus and glomerulonephritis (Y Wang et al.,
Proc. Natl. Acad. Sci.; 1996, 93: 8563-8568), rheumatoid arthritis (Y. Wang et al.,
Proc. Natl. Acad. Sci., 1995; 92: 8955-89859), cardiopulmonary. bypass and
hemodialysis (C.S. Rinder, J. Clin. Invest., 1995; 96: 1564-1572), hypercute

rejection in organ transplantation (T.J. Kroshus et al., Transplantation, 1995; 60.

+
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1194-1202), myocardial infarction (J. W. Homeister et al., J. Immunol., 1893; 150:
1055-1064; H.F. Weisman et al., Science, 1990; 249: 146-151), reperfusion injury
(E.A. Amsterdam et al., Am. J. Physiol,, 1995, 268: H448-H457), and aduit
respiratory distress syndrome (R. Rabinovici et al., J. Immunol., 1992; 149: 1744-
1750). In addition, other inflammatory conditions and auteimmune/immune complex
diseases are also closely associated with complement activation (V.M. Holers, ibid.,
B.P. Morgan. Eur. J. Clin. Invest., 1894: 24: 219-.228), inciuding thermal injury,
severe asthma, anaphylactic shock, bowel inflammation, urticaria, angicedema,
vasculitis, multiple sclerosis, myasthenia gravis, membranoproliferative
glomerulonephritis, and Sjdgren's syndrome.

SUMMARY OF THE INVENTION

The invention includes factor D inhibitors, which bind to factor D and block
the functional activity of factor D complement activation, inciuding in aiternative
pathway complement activation. The inhibitors include antibody molecules, as well
as homoiogues, analogues and madified or derived forms thereof, including
immunoglobulin fragments like Fab, (Fab’), and Fv. Small molecules including
peptides, oligonucleotides, peptidornimetics and organic compounds which bind to
factor D and block its functional activity are also included.

A morioclonal antibedy which bound to factor D and blocked its ability to
activate complement was generated and designated 166-32. The hybridoma

producing this antibody was deposited at the American Type Cuiture Collection,
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10801 University Bivd., Manassas, VA 20110-2208, under Accession Number HB-
12476.

DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the binding of anti-factor D monoclonal antibodies (MAbs) to
purified human factor D in ELISA. The line marked with filled circles represents
MAb 166-11. The line marked with filled triangles represents MAb 166-32. The line
marked with filled diamonds represents MAb 166-188. The line marked with filled
squares represents MAb 166-222. The Y-axis represents the reactivity of the MAbs
with factor D expressed as optical density (OD) at 450 nm and the X-axis represents
the concentration of the MAbs. |

Fig. 2 shows the inhibition of alternative pathway (AP) hemolysis of
unsensitized rabbit red blood cells (RBCs) by MAb 166-32 in the presence of 10%
human serum. The line marked with filled squares represents MAb 166-32. The
line marked with fitled circles represents the irrelevant isotype-matched control MAb
G3-519, which is specific to HIV envelope giycoprotein gp120. The Y-axis
represents the % hemolysis inhibition, as further described in the text. The X-axis
represents the concentration of the MAbs.

Fig. 3 shows the inhibition of alternative pathway (AP) hemolysis of
unsensitized rabbit red blood cells (RBCs) by MAb 166-32 in the presence of 80%
human serum. The line marked with filled squares represents MAb 166-32. The

line marked with filled circles represents the irrelevant isotype-matched control MAb
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G3-519, which is specific to HIV envelope glycoprotein gp120. The Y-axis
represents the % hemolysis inhibition, as further described in the text. The X-axis
represents the concentration of the MADbs.

Fig. 4 shows that MAb 166-32 does not inhibit classical path\.fvay (CP)
hemolysis of sensitized chicken RBCs, whereas the positive control anti-human C5
MAb 137-76 does. The line marked with filled circles represents MAb 137-76. The
line marked with filled diamonds and with filled squares represents MAb 166-32
and the negative control MAb G3-519, respectively. The Y-axis represents the %
hemolysis inhibition. The X-axis represents the concentration of the MAbs.

Fig. 5 shows the inhibition of altemative pathway (AP) hemolysis by MAh
166-32. Hemolysis was augmented by adding different concentrations of purified
human factor D to a human serum depleted of its factor D by affinity
chromatography using anti-factor D MAb 186-222. The assays were performed in
the presence or absence of 0.3 pg/mi test MAbs. The line marked with filled
squares represents no antbody added. The line marked with filled circles
represents MAb 166-32. The line marked with filled triangles represents the
irrelevant isotype-matched control MAb G3-519. The Y-axis represents the %
hemolysis inhibition. The X-axis represents the concentration of factor D,

Fig. 6 shows the‘ inhibition of factor-dependent EAC3b cell lysis by MAb 166-
32. The alternative C3 convertase was assembled on EAC3b cells by incubation

with factor B, factor P and factor D. Different concentrations of MAb 166-32 were
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added to the incubation buffer to inhibit the activity of factor D. The line marked with
filled squares represents MAb 166-32. The line marked with filled circ.les represents
MAb G3-519. The Y-axis represents the % hemolysis inhibition. The X-axis
represents the concentration of the MAbs.

Fig. 7 shows the inhibition of C3a production from zymosan by MAb 166-32.
Zymosan activated the alternative complement pathway in the presence of human
serum. The production of C3a was measured by using an ELISA assay kit. The
line marked with filled squares represents MAb 166-32. The line marked with filled
circles represents the irrelevant isotype-control MAb G3-5198. The Y-axis represents
the % inhibition of C3a production. The X-axis represents the concentration of the
MADs.

Fig. 8 shows the inhibition of sC5b-9 production fram zymosan by MADb 168-
32. Zymosan activated the alternative complement pathway in the presence of
human serum. The production of sC5b-9 was measured by using an ELISA assay
kit. The line marked with filled squares represents MAb 166-32. The line marked
with filled circles represents the irrelevant isotype-control MAb G3-519. The Y-axis
represents the % inhibition of sC5b-9 production. The X-axis represents the
concentration of the MAbs.

Fig. 9 shows the inhibition of alternative pathway hemolysis of unsensitized
rabbit RBCs by MAb 166-32 and its Falb. The line marked with filled circles

represents MAb 166-32 (whole IgG). The line marked with filled squares represents
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the Fab of the MAb 166-32. The Y-axis represents the % hemalysis inhibition. The
X-axis represents the concentration of the MAbs.

Fig. 10 shows the inhibitory effect of MAb 166-32 on factor D in sera from
different animal species in alternative pathway hemolysis of unsensitized rabbit
RBCs. The line marked with filled squares represents human serum. The line
marked with filled circles represents chimpanzee serum. The line marked with filled
triangles represents rhesus monkey serum. The line marked with filled, inverted
triangles represents baboon serum. The line marked with filled diamonds
represents cynomolgus monkey serum. The line marked with open circles
represents sheep serum. The line marked with open triangles represents canine
serum. The Y-axis represents the % hemolysis inhibition. The X-axis represents
the concentration of MAb 166-32.

Fig. 11 shows the reactivity of MAb 166-32 with different Bacuiovirus
expraessed factor D (“FD") mutants and hybrids in ELISA. The line marked with filled
squares represents human factor D, FD/Hu. The line marked with filled circles
represents pig factor D, FD/Pig. The line marked with filled triangles represents
FD/Pighu. The line marked with filled, inverted triangles represents the hybrid
protein, FD/Hupig. The line marked with filed diamonds represents the mutant
protein, FDA/DA. The line marked with open circles represents the mutant protein,

FD/L. The line marked with open squares represents the mutant protein, FD/RH.
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The fine marked with open diamonds represents the blank with no coating antigen.
The recombinant proteins are further described in the text.

Fig. 12 shows the schematic representation of the expression vector
plasmids for chimeric 166-32 Fab: (A) pSV2dhfrFd and (B) pSV2neo. Solid boxes
represent the exons enceding the Fd or p gene. Hatched segments represent the
HCMV-derived enhancer and promoter elements (E-P), as indicated below. Open
boxes are the dihydrofolate reductase (dhfr) and neo genes, as marked. The pSV2
plasmid consists of DNA segments from various sources: pBR322 DNA (thin line)
contains the pBR322 origin of DNA replication (pBR ori) and the lactamase
ampicillin resistance gene (Amp); SV40 DNA, represented by wider hatching and
marked, contains the SV40 origin of DNA replication (SV40 ori}, early promoter (5'
to the dhfr and neo genes), and polyadenylation signal (3’ to the dhfr and neo
genes). The SV40-derived polyadenylation signal (pA) is also placed at the 3' end
of the Fd gene.

Fig. 13 shows the inhibition of alternative pathway (AP) hemolysis of
unsensitized rabbit RBCs. The line marked with filled squares represents the
murine MAb 166-32. The line marked with filled circles represents chimeric MAb
166-32. The line marked with filled triangles represents isotype-matched negative
control antibody G3-519. The Y-axis represents % inhibition of hemolysis. The X-

axis represents the antibody concentration. |
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Fig. 14 shows the inhibition of alternative pathway (AP) hemolysis of
unsensitized rabbit RBCs. The line marked with filied squares represents chimeric
166-32 IgG. The line marked with filled circles represents cFab/9aa. The line
marked with filled triangles represents cFab. The Y-axis represents % inhibition of
hemolysis, The X-axis repreéents the protein concentration of the 19gG and Fab.

Fig. 15 shows the effects of anti-factor D MAb 166-32 treatment on the
hemodynamic functions of isolated rabbit hearts perfused with human plasma. Left
ventricular end-diastolic pressure (LVEDP)} is represented by filled circles (for MAb
166-32) and filled squares (for MAb G3-519). Left ventricular developed pressure
(LVDP) is represented by open circles (for MAb 166-32) and opeln squares (for MAb
G3-519). MAb G3-519 is the isotype-matched irrelevant control.

Fig. 16 is a typical representation of left ventricular developed pressure
(LVDP) by the two antibody groups in an isolated rabbit heart study. The upper
panel represents a heart treated with the negative control antibody, MAb G3-519,
and the lower panel a heart treated with MAb 168-32. The MAb G3-519 treated
heart was not able to maintain LVDP after challenge with 4% human plasma, while
the MAb 166-32 treated heart retained almost baseline LVDP after 60 minutes of
perfusion with 4% human plasma.

Fig. 17 shows the concentration of Bb in lymphatic effluents at selected

timepoints from isolated rabbit hearts perfused with 4% human plasma. Samples




10

15

20

WO 99/42133 ' PCT/US99/03566

10

from MADb 166-32 treated hearts (open circles) contained significantly less Bb than
MAb G3-519 treated hearts (filled squares), p< 0.05.

Fig. 18 shows the alternative pathway hemolytic activity of plasma samples
coflected at different time points from the extracorporeal circuits treated with MAb
166-32 (filled squares) or MAb G3-518 (filled circles).

Fig. 19 shows the concentration of C3a in plasma samples collected at
different time points from the extracorporeal circuits treated with MAb 168-32 (filled
squares) or MAb G3-519 (filled circles).

Fig. 20 shows the concentration of sC5b-9 in plasma samples collected at
different time points from the extracorporeal circuits treated with MAb 166-32 (filled
squares) or MAb G3-519 (filled circles). |

Fig. 21 shows the concentration of Bb in plasma samples collected at
different time points from the extracorporeal circuits treated with MADb 166-32 (filled
squares) or MAb G3-519 (filled circles).

Fig. 22 shows the concentration of C4d in plasma samples collected at
different time points from the extracorporeal circuits treated with MAb 166-32 (filled
squares) or MAb G3-519 (filled circles).

Fig. 23 shows the level of expression of CD11b on the surface of neutrophils
obtained at different time points from the extracorporeal circuits treated with MAb

166-32 (filled squares) or MAb G3-519 (filled circles). The level of expression of
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CD11b is represented by mean fiuorescence intensity (MFI) obtained by
immunocytofluorometic analyses. .

Fig. 24 shows the level of expression of CD62P on the surface of piatelets
obtained at different time points from the extracorporeal circuits treated with MAb
166-32 (filled squares) or MAb G3-519 (filled circies). The level of expression of
CD&2P is represented by mean fluorescence intensity (MFI) obtained by
immunocytofluorometric analyses.

Fig. 25 shows the concentration of neutrophil-specific myeloperoxidase
(MPO) in plasma samples collected at different tirme points from the extracorporeal
circuits treated with MAb 166-32 (filled squares) or MAb G3-519 {filled circles).

DESCRIPTION OF THE SEQUENCE LISTING

SEQ ID NO:1 shows the nucleotide sequence of human factor D.

SEQ ID NO:2 shows the amino acid sequence of human factor D.

SEQ ID NO:3 shows the nuciectide sequence of pig factor D.

SEQ ID NO:4 shows the amino acid sequence of pig factor D.

SEQ ID NO:5 is the primer used for cloning the V, gene of MAb 166-32.
SEQ ID NO:6 was used as an anealed adaptor for cloning the V, gene of
MAb 166-32, as described below, and as a primer.

SEQ ID NO:7 was also used as an anealed adaptor for cloning the Vi gene
of MAb 166-32, as described below.

SEQ ID NO:8 was used as a 3’ primer for cloning the V,, gene of MAb 166-
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32, as described below.

SEQ ID NO:9 was a primer used for cloning the V, gene of MAb 166-32.
SEQ ID NO:10 was used as a primer for cloning the V,,gene of MAb 166-32.
SEQ ID NO:11 was the 5' primer for the PCR of the Fd gene of MAh 166-32.
SEQ 1D NO:12 was the 3’ primer for the PCR of the Fd gene of MAb 166-32.
SEQ ID NO: 13 was the 5 primer for the Fd gene PCR of MAb 166-32
SEQ ID NO: 14 was the 3’ primer for the Fd gene PCR of MAb 166-32.

MAKING AND USING THE INVENTION

A. Generation of Monoclonal antibodies (MAbs) to human factor D

In one embaodiment of the invention, anti-factor D MAbs can be raised by
immunizing rodents (e.g. mice, rats, hamsters and guinea pigs) with either native
factor D purified from human plasma or urine, or recombinant factor D or its
fragments expressed by either eukaryctic or prokaryotic systems. Other animals
can be used for immunization, &.g. non-human primates, transgenic mice
expressing human immunogiocbulins and severe combined immunodeficient (SCID}
mice transplanted with human B lymphocytes. Hybridomas can be generated by
conventional procedures by fusing B lymphocytes from the immunized animals with
myeloma cells {e.g. Sp2/0 and NS0), as described by G. Kdhler and C. Milstein
(Nature, 1975: 256: 495-497). In addition, anti-factor D antibodies can be
generated by screening of recombinant single-chain Fv or Fab libraries from human

B tymphocytes in phage-display systems. The specificity of the MAbs to human
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factor D can be tested by enzyme linked immunosorbent assay (ELISA), Western
immunoblotting, or other immunochemical techniques. The inhibitory activity of the
antibodies on complement activation can be assessed by hemolytic assays using
unsensitized rabbit or guinea pig red blood cells (RBCs) for the alternative pathway,
and using sensitized chicken or sheep RBCs for the classical pathway. The
hybridomas in the positive wells are cloned by limiting dilution. The antibodies are
purified for characterization for specificity to human factor D by the assays
described above.

if used in treating inflammatory or autoimmune diseases in humans, the anti-
factor D antibodies would preferably be used as chimeric, deimmunized, humanized
or human antibodies. Such antibodies can reduce immuhogenicity and thus avoid
human anti-maouse antibody (HAMA) response. !t is preferable that the antibody be
igG4, 1gG2, or other genetically mutated {gG or igM which does not augment
antibody-dependent cellular cytotoxicity (S.M. Canfield and S.L. Morrison, J. Exp.
Med., 1991: 173: 1483-1491) and complement mediated cytolysis (Y.Xu et al., J.
Bicl. Chem., 1994: 269: 3468-3474; V.L. Pulito et al,, J. Immunol., 1996; 156: 2840-
2850).

Chimeric antibodies are produced by recombinant processes well known in
the art, and have an animal variable region and a human constant region.
Humanized antibodies have a greater degree of human peptide sequences than do

chimeric antibodies. In a humanized antibody, only the complementarity
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determining regions (CDRs) which are responsible for antigen binding and
specificity are animal derived and have an amino acid sequence corresponding to
the animal antibody, and substantially all of the remaining portions of the molecule
(except, in some cases, small portions of the framework regions within the variable
region) are human derived and correspond in amino acid sequence to a human
antibody. See L. Riechmann et al., Nature, 1988; 332: 323-327; G. Winter, United
States Patent No, 5,225,539; C.Queen et al., U.S. patent number 5,530,101,

Deimmunized antibodies are antibodies in which the T and B cell epitopes
have been eliminated, as described in !nternationél Patent Application
PCT/GB98/01473. They have no or reduced immunogenicity when applied in vivo.

Human antibodies can be made by several different ways, including by use
of human immunoglobulin expression libraries (Stratagene Corp., La Jolla,
California) to produce fragments of human antibodies (VH, VL, Fv, Fd, Fab, or
(Fab’),, and using these fragments to construct whole human antibodies using
techniques similar to those for producing chimeric antibodies. Human antibodies
can also be produced in transgenic mice with a human immunoglobulin genome.
Such mice are available from Abgenix, In¢c., Fremont, California, and Medarex, Inc.,
Annandale, New Jersey.

One can also create single peptide chain binding molecules in which the
heavy and light chain Fv regions are connected. Single chain antibodies (*ScFv")

and the method of their construction are described in U.S. Patent No. 4,946,778.
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Alternatively, Fab can be constructed and expressed by similar means (M.J. Evans
et al., J. Immunol. Meth., 1995; 184. 123-138). All of the wholly and partially
human antibodies are less immunogenic than whoily murine MAbs, and the
fragments and single chain antibodies are also less immunogenic. All these types
of antibodies are therefore less likely to evoke an immune or allergic response.
Consequently, they are better suited for in vivo administration in humans than
wholly animal antibodies, especially when repeated or long-term administration is
necessary. In addition, the smaller size of the antibody fragment may help improve
tissue bioavailability, which may be critical for better dose accumulation in acute
disease indications.

Based on the molecular structures of the variable regions of the anti-factor
D antibodies, one could use molecular modeling and rational molecular design to
generate and screen small molecuies which mimic the molecular structures of the
binding region of the antibodies and inhibit the activities of factor D. These smal!
molecules can be peptides, peptidomimetics, oligonucleotides;, or organic
compounds. The mimicking molecuies can be used as inhibitors of complement
activation in inflammatory indications and autoimmune diseases. Alternatively, one
could use large-scale screening procedures commonly used in the field to isolate
suitable small molecules form libraries of combinatorial compounds.

In one preferred embodiment of the invention, a chimeric Fab, having animal

(mouse) variable regions and human constant regions is used therapeutically. The

RECTIFIED SHEET (RULE 91)
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Fab is preferred because:
1. it is smaller than a whole immunoglobulin and may provide better tissue
permeation;
2. as monovalent molecule, there is less chance of immunocomplexes and
5 aggregates forming; and
3. it can be produced in a microbial system, which can more easily be scaled-up
than a mammalian system.

B. Applications of the Anti-Factor D Molecules

The anti-factor D binding molecules, antibodies, and fragments of this
10 invention, can be administered to patients in an appropriate pharmaceutical
formulation by a variety of routes, including, but not fimited, intravenous infusion,
intravenous bolus injection, and intraperitoneal, intradermal, intramuscular,
subcutaneous, intranasal, intratracheal, intraspinal, intracranial, and oral routes.
Such administration enables them to bind to endogencus factor D and thus inhibit
15 the generation of C3b, C3a and C5a anaphylatoxins, and C5b-9.

The estimated preferred dosage of such antibodies and molecules is
between 10 and 500 pg/ml of serum. The actual dasage can be determined in
clinical trials following the conventional methodology for determining optimal
dosages, ie., administering various dosages and determining which is most

20 effective.

The anti-factor D molecules can function to inhibit in vivo complement
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activation and/or the alternative complement pathway and inflammatory
manifestations that accompany it, such as recruitment and activation of
macrophages, neutrophils, platelets, and mast cells, edema, and tissue damage.
These inhibitors can be used for treatment of diseases or conditions that are
mediated by excessive or uncontrolied activation of the complement system. These
include, but are not limited to: (1) tissue damage due to ischemia-reperfusion
following acute myocardial infarction, aneurysm, stroke, hemorrhagic shock, crush
injury, multiple organ failure, hypovolemic shock and intestinal ischemia; (2)
inflammatory disorders, e.g., bums, endotoxemia and septic shock, adult respiratory
distress syndrome, cardiopulmonary bypass, hemodialysis; anaphylactic shock,
severe asthma, angioedema, Crohn’s disease, sickle cell anemia, poststreptococcal
glomerulonephritis and pancreatitis; (3) transplant rejection, €.g., hyperacute
xenograft rejection; and (4) adverse drug reactions, e.g., drug altergy, IL-2 induced
vascular leakage syndrome and radiographic contrast media allergy. Autoimmune
disorders including, but not limited to, systemic lupus erythematosus, myasthenia
gravis, rheumnatoid arthritis, Alzheimer's disease and multiple sclerosis, may also be
treated with the inhibitors of the invention.

The anti-factor D molecules can also be used diagnostically to ascertain the
presence of, ot to quantify, factor D in a tissue specimen or a body fluid sample,
such as serum, piasma, urine or spinal fluid. In this application, well known assay

formats can be used, such as immunohistochemistry or ELISA, respectively. Such
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diagnostic tests could be useful in determining whether certain individuals are either
deficient in or overproduce factor D.

C. Animal Models of the Therapeutic Efficacy of Factor D Inhijbitors

The therapeutic activity of factor D inhibitors in various disease indications
described above can be confirmed by using available animal models for varicus
inflammatory and autoimmune manifestations. The in vitro tests described below
in the examples are adequate to establish their efficacy.

Animal models relevant to various complement-related clinical diseases in
humans can also be used to confirm the in vivo efficacy of factor D inhibitors.
These include, but not limited to: myocardial ischemia/reperfusion injury (H.F.
Weisman et al., Science, 1990; 249: 146-151), myocardial infarction (JW.
Homeister et al., J. immunal. 1993; 150: 1055-1064), systemic lupus erythematosus
and glomerulonephritis (S.K. Datta. Meth. Enzymol., 1988; 162: 385-442; D.J.
Salvant and A.V. Cybulsky, Meth. Enzymol., 1988; 162: 421-461), rheumatoid
arthritis (Y. Wang et al.,, Proc. Natl. Acad. Sci., 1995; 92: 8955-8959), adult
respiratory distress syndrome (R. Rabinovici et al., J. /mmunol., 1882; 149 1744-
1750), hyperacute rejection in organ transplantation (T.J. Kroshus et al,
Transplantation, 1995; 60: 1194-1202), burn injury (M.S. Mulligan et al., J.
Immunol., 1992; 148: 1479-1485), cardiopulmonary bypass (C.S. Rinder et al., J
Clin. Invest., 1995; 96: 1564-1572).

Exemplification of how to make and use the invention, and verification of its
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utility, appear below.

Exampie 1: (Generation of anti-factor D MAbs

Male A/J mice (Marfan, Houston, TX), 8-12 weeks old, were injected
subcutaneously with 25 g of factor D purified from human serum (Advanced
Research Technologies, San Diego,CA) in compiete Freund's adjuvant (Difco
Laboratories, Detroit, Michigan) in 200 ul of phosphate-buffered saline (PBS) pH7 4.
The factor D preparation were tested ta be > 95% pure by sodium dodecyisulphate
(SDS)-polyacrylamide gel electrophoresis (PAGE). The factor D was tested and
found to be biologically active in hemolysis as described below. At two-week
intervals the mice were twice injected subcutaneously with 25 pg of human factor
D in incomplete Freund's adjuvant. Then two weeks later and three days prior to
sacrifice, the mice were again injected intraperitoneally with 25 ug of the same
antigen in PBS. For each fusion, single cell suspensions were prepared from the
spieen of an immunized mouse and used for fusion with Sp2/0 myeloma cells. 5 x
10° of the Sp2/0 and 5 x 10° spleen celis were fused in a medium containing 50%
polyethylene glycol (M.W. 1450) (Kodak, Rochester, NY) and 5% dimethylsulfoxide
(Sigma Chemical Co., St. Louis, MO). The cells were then adjusted to a
concentration of 1.5 x 10° spieen cells per 200 pl of the suspension in Iscove
medium (Gibco, Grand Island, NY), supplemented with 10% fetal bovine serum, 100
units/ml of penicillin, 100 pg/ml of streptomycin, 0.1 mM hypoxanthine, 0.4 M

aminopterin, and 16 M thymidine. Two hundred microliters of the cell suspension
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were added to each well of about twenty g6-well microculture plates. After about ten
days culture supernatants were withdrawn for screening for reactivity with purified
factor D in ELISA.

Wells of Immulon 2 (Dynatech Laboratories, Chantilly, VA) microtest plates
were coated by adding 50 ! of purified human factor at 50 ng/ml overnight at room
temperature. The low concentration of factor D for coating enabled the selection of
high-affinity antibodies. After the coating sofution was removed by flicking of the
plate, 200 p! of BLOTTO (non-fat dry milk) in PBS was added to each well for one
hour to block the non-specific sites. An hour later, the wells were then washed with
a buffer PBST (PBS containing 0.05% Tween 20). Fifty microliters of culture
supernatants from each fusion well were collected and mixed with 50 yl of BLOTTO
and then added to the individual wells of the microtest plates. After one hour of
incubation, the wells were washed with PBST. The bound murine antibodies were
then detected by reaction with horseradish peroxidase (HRP) conjugated goat anti~
mouse IgG (Fc specific) (Jackson ImmunoResearch Laboratories, West Grove, PA)
and diluted at 1:2,000 in BLOTTO. Peroxidase substrate solution containing 0.1%
3,3,5,5 tetramethyi benzidine (Sigma, St. Louis, MO) and 0.0003% hydrogen
peroxide (sigma) was addéd to the wells for color development for 30 minutes. The
reaction was terminated by addition of 50 pl of 2M H,S0O, per well. The OD at 450
nM of the reaction mixture was read with a BioTek ELISA Reader (BioTek

Instruments, Winooski, VM),
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The cuiture supernatants from the positive wells were then tested by two
assays: i) inhibition of alternative pathway hemoiysis of unsensitized rabbit RBCs
by pre-titered human serum by the method described below; and ii) inhibition of
formation of C3a by zymosan treated with human serum as described below. The
cells in those positive wells were cloned by limiting dilution. The MAbs were fested
again for reactivity with factor D in the ELISA. The selected hybridomas were grown
in spinner flasks and the spent culture supematant collected for antibody purification
by protein A affinity chromatography. Four MAbs were tested to be strongly reactive
with human factor D in ELISA. These MAbs are designated 166-11, 166-32, 166-
188, and 166-222 (Fig. 1). Among them, MAb 166-32 (IgG 1) strongly inhibited the
alternative pathway hemolysis of unsensitized rabbit RBCs as described below.

Example 2: Determination the kinetic constants of the anti-factor D MAbs

by surface plasmon resonance method

The kinetic constants for the binding of MAbs 166-11, 166-32, 166-188, and
166-22 to human factor D were determined by surface plasmon resonance-based
measurements using the BlAcare instrument (Pharmacia Biosensor AB, Uppsala,
Sweden)'. All the binding measurements were performed in HEPES-buffered saline
(HBS) (10 mM HEPES, pH 7.4, 150 mM NaCl, 3.4 mM EDTA, 0.005% Surfactant
P20) at 25°C. To measure the binding rate constants of factor D to the MAbs, a
rabbit anti-mouse IgG (H+L) was immobilized onto a CM5 sensorchip by amine

coupling using N-hydroxysuccinimide and N-ethyl-N'-(3-diethylaminopropyf)
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carbodimide, Each individual MAb was then captured onto the coated Senéorchip
before the injection of factor D at different concentrations. To measure the
association rate constants {(k,,..c), five dilutions of factor D (2.5 nM, 5 nM, 10nM, 15
nM and 20 nM) were made based on the concentration indicated by the
manufacturer, and were injected to the flowcell at the flow rate of 5 pl/min. To
measure the dissociation rate constants (Ku,..), 100 nM factor D was injected into
the flowcell at the flow rate ofS pVmin. The data, in the form of sensorgrams, was
analyzed using the data-fitting programs implemented in the BlAcore system. Since
MAb 166-32 has a very fast k,,... which is beyond the reliability limit of the assay
format due to the limitation of the mass transport effect, an additional binding format
was also used to measure its kinetic rate constants. Factor D was immobilized onto
the sensorchip by amine coupling as described above while MAb 166-32 of different
dilutions (5 nM, 10 nM, 15 nM, 20 nM and 25 nM for the measurement of ... and
200 nM for the measurement of k.. flowed to the sensorchip at the flow rate of 5
yl/min. The data, in the form of sensorgrams, was analyzed as described above.
The kinetic constants of factor D binding to the MAbs on BlAcore is shown in Table
1 below. MAbs 166-32 and 166-222 have very high affinity to factor D, with

equilibrium dissociation constant (K;) less than 0.1 nM.
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Table 1 Kinetic Constants of Factor D Binding to MAbs on BlAcore

MAbs e (1O MST) | K (x 10%57) | Ko (x 107°M°
166-32° >10 1.1 <1
166-32° 46 0.76 1.6
166-188" 8.75 2.1 2.4
166-11° 8.0 1.0 1.24
166-222° >10 0.8 <1

* Factor D was used as the analyte which flowed onto the sensorchip coated with

anti-factor D MAb captured by rabbit anti-mouse IgG during the determination.

® MAb 166-32 was used as the analyte and factor D was crossiinked to the

sensorchip by the amine-coupling method.
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¢ Ko, equilibrium dissociation constant, = Ky Kaasce

Example 3. Inhibition of complement-activated hemolysis

To study the functional activity of the anti-factor D MAbs in inhibiting
complement activation in vitro, two hemoiytic assays were used.

For the alternative pathway, unsensitized rabbit RBCs were washed three
times with gelatin/veronal-buffered saline (GVB/Mg-EGTA) containing 2 mM MgCi,
and 1.6 mM EGTA. EGTA at a concentration of 10mM was used fo inhibit the
classical pathway (K. Whaley et al., in AW. Dodds (Ed.), Complement: A Practical
Approach. Oxford University Press, Oxford, 1997, pp. 19-47). The washed cells
were re-suspended in the same buffer at 1.7 x 10® cells/mil. In each well of a round-
bottom 96-well microtest plate, 50 pi of nomal human serum (20%) was mixed with
50 i of GVB/Mg-EGTA or serially diluted test MAb then 30 pl of the washed rabbit
RBCs suspension were added to the wells containing the mixtures. Fifty microliters
of normal human serum (20%) was mixed with 80 pl of GVB/Mg-EGTA to give the
serum color background. For negative control, an isotype-maiched anti-HiV-1
gp120 MAb, G3-519, was used. The final mixture was incubated at 37°C for 30
minutes, The plate was then shaken on a micro-test plate shaker for 15 seconds.
The plate was then centrifuged at 300 x g for 3 minutes. Supernatants (80 pl) were

collected and transferred to wells on a flat-bottom 96-well microtest plates for
measurement of OD at 405 nm. The percent inhibition of hemolysis is defined as

100 x {(OD without MAb — OD serum color background) — (OD with MAb —~ OD
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serum color background)] / (OD without MAb ~ OD serum color background).

Fig. 2 shows the data that MAb 166-32 strongly inhibits in a dose-dependent
manner the alternative pathway hemolysis of unsensitized rabbit RBCs in the
presence of 10% human serum, whereas the irrelevant isotype-matched control
MAb G3-519 does not. MAb G3-519 is specific to HIV envelope glycoprotein
gp120.

In assays to test the inhibitory activity of MAb166-32 in 80% human serum,
frozen human serum was thawed and pre-treated with EGTA at a final concentration
of 10 mM. Ten microliters of serially diluted MAb 166-32 or G3-519 were added to
90 w of EGTA-treated human serum in duplicate wells of a 86-well microtest plate
for 15 minutes at room temperature. Thirty microliters of the washed rabbit RBC's
were added to each well. The plate was incubated at 37°C for 30 minutes. The
plate was shaken on a plate-shaker for 15 seconds and then centrifuged at 300 x
g for 3 minutes. Supernatants (80 ul) were collected and transferred to welis on a
flat-bottom 96-well microtest plate for measurement of OD at 405 nm. Each plate
contained two wells containing 100 pl of 90% human serum and 30 pl of the buffer
as serum color hackground and also two wells containing the RBCs lysed with 100
ul of 90% human serum, in the absence of monoclonal antibody, to represent total
lysis. Fig.3 shows the data that MAb 186-32 strongly inhibits in a dose-dependent
manner the aiternative pathway hemolysis of unsensitized rabbit RBCs even in the

presence of 90% human serum.
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For the classical pathway, chicken RBCs (5 x 107 cells/ml) in gelatin/veronal-
buffered saline (GVB’") containing 0.5 mM MgCl, and 0.15 mM CaCl, were
sensitized with purified rabbit anti-chicken RBC immunoglobulins at 8 ug/ml (Inter-
Cell Technologies, Hopewell, NJ) for 15 minutes at 4°C. The ceils were then washed

5 with GVB™. The final human serum concentration used was 2%.

Fig. 4 shows the data that MAb 166-32 and the irrelevant control G3-519 do
not inhibit the classical pathway hemolysis of sensitized chicken RBCs, whereas the
positive control anti-human C5 MAb 137-76 does. The data from Figs. 2, 3and 4
indicate that MAb 166-32 is specific to the inhibition of the alternative pathway of

10 complement activation.

Example 4: Specificity of MAb 166-32 to factor D

Two hemolytic assays, as described below, were used to demonstrate the
specificity of MAb166-32 to human factor D.

(1) Inhibition of factor D dependent hemolytic assays using unsensitized
15 rabbit RBCs

A human serum sample was first depleted of factor D by passing it through

an affinity column packed with SM Emphaze Biosupport Medium (Pierce, Rockford,

IL.) coupled with the anti-factor D MAb 166-222. The flow-through serum was tested

to be inactive in triggering alternative pathway hemolysis due to the complete

20 debletion of factor D. The procedure of this assay is similar to that described in
Example 3 described above, except purified factor D of varying concentrations was

added to the factor D depleted serum to reconstitute the hemoiytic activity. Under
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these conditions, the hemolysis of rabbit RBCs was factor D dependent. It was
shown that the reconstituted hemolytic activity is linearly proportional to the
concentration of the supplemented factor D (from 0.01 pg/mi to 2 pg/mi (Fig. 5)).
The data from Fig. 5 also shows that 0.3 pg/ml of MAb 166-32 can complete!y
inhibit hemolysis of unsensitized rabbit RBCS in the presence of 0.1 pg/ml
supplemented factor D, whereas the negative control MAb G3-519 has no effect on

the factor D dependent hemolysis. These data suggest that MAb 166-32 can

. effectively inhibit the biological activity of human factor D at a molar ratio of 1:2

(MAb 166-32 to factor D). Therefore MAb 166-32 is a potent, high-affinity antibody
to factor D. The antibody has the potential to be used clinically to treat diseases or
indications caused by activation of the alternative complement pathway.

(2) Inhibition of the formation of alternative C3 converase on EAC3b cefls

EAC3b cells are sheep RBCs coated with human C3b (purchased from the
National Jewish Center of Immunology and Respiratory Medicine, Denver, CO). In
this assay, the alternative C3 convertase \n;ras assembled on the surface of EACBb"
cells by addition of factor B, factor P (properdin) and factor D. EAC3b cells (5 x 10%),
\-Nhich were then washed three times in DGVB™ medium (50% veronal buffered
saline, pH7.2, containing 0.075 mM CaClz, 0.25 mM MgCl, 0.1% gelatin, 2.5% (w/V)
dextrose, and 0.01% sodium azide). The washed ceils were then resuépended in
1.5 ml of DGVB"™, factor P (30 ug) and factor B (20 ug). The concentrations of

factor P and factor B were pre~determined to be in excess. Fity microlters of the cell

RECTIFIED SHEET (RULE 91)
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suspension was added to each well of a round-bottom 96-well microtest plate. Then
50 i of a mixture of factor D (1.2 ng/mi) and serially diluted MAb 168-32 or MAD
(G3-519 was added to the wells containing to the cells for incubation for 15 minutes
at 30°C. The concentration of factor D (1.2 ng/ml) was pre-determined to give over
80% hemolysis under these conditions. After incubation, the cells were washed
twice in GVB-EDTA medium (gelatin/veronal-buffered saline containing 10 mM
EDTA). The cells were then resuspended in 30 pi of GVB-EDTA medium. To initiate
hemolysis, 100 pl of guinea pig serum (Sigma) (diluted 1:10 in GVB-EDTA) were
added to each well. The mixtures were then incubated at 37°C for 30 minutes. The
microtest plate was then centrifuged at 300 x g for 3 minutes. The supematant was
collected for OD measurement at 405 nm.

Fig. 6 shows the results of the experiments that MAb 166-32 inhibits the lysis
of EAC3b cells, whereas the irrelevant MAb G3-519 does not. MAb 166-32 inhibits
factor D from cleavage of factor B, therefore preventing the formation of C3
convertase on the surface of EAC3b cells.

Example 5: Inhibition of the generation of C3a from complement-activated
zymogen by MAb 166-32

To further ascertain the functional specificity of MAb 166-32 to factor O, the
effact of the MAb on alternative complement activation on zymosan (activated yeast
particles) was examined. Zymosan A (from Saccharomyces cerevisiae, Sigma) (1
mg/ml) was washed three times in GVB/Mg-EGTA and then resuspended in the

same medium at 1 mg/ml. Twenty-five microliters of MAb 166-32 or G3-518 in
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different concentrations were mixed with 25 pf of human serum (diluted 1:5 in
GVB/Mg-EGTA) in a microtube and incubated for 15 minutes at room temperature.
The blank contained no antibody but the plain medium and the serum. After
incubation, 50 pl of washed zymosan suspension were added to each tube for
incubation for 30 minutes at 37°C. The microtubés were then centrifuged at 2000
x g for 5 minutes, the supematants were collected and mixed with equal volume of
Specimen Stabilizing Solution (Quidel, San Diego, CA). The samples were frozen
at -25°C until being assayed. The concentration of C3a and sC5b-9 in the samples
were measured by quantitative ELISA kits (Quidel) according to the procedures
provided by the manufacturer.

Fig. 7 shows that MAb 166-32 inhibits the generation of C3a from
complement-activated zymosan, whereas the irrelevant MAb G3-519 has no effect.
These data suggest that MAb 166-32 inhibits the farmation of C3 convertase by
factor D. The complete inhibition of factor D by MAb 166-32 can effectively block the
formation of C3 convertase as indicated by the inability to generate C3a. This will
lead to the inhibition of C5 convertase in the subsequent steps of the complement

cascade, as evidénced by the inhibition of sC5b-8 (MAC) formation (Fig. 8).

Example 6: Inhibition of complement-activated hemolysis by the Fab of MAb
166-32

in order to examine whether monovalent form of MAb 168-32 is effective in
inhibiting the alternative complement pathway as the parental bivalent MAb 168-32,

the Fab of MAb 166-32 was prepared by papain digestion using a commercial
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reagent kit (Pierce). The Fab was then tested for inhibitory activity on the altemative
pathway hemolysis using unsensitized rabbit RBCs as described above,

Fig. 9 shows the data of the experiments that both the whole IgG and Fab
show similar potency in blocking the alternative complement activation. These
results suggest that monovalent form of MAb 166-32 is active and it retains the
similar potency against factor D as its parental bivalent antibody. This property is
important for the consideration of using Fab or single-chain Fv as the altemative
products. One advantage of using the latter monovalent forms is that they will have
better tissue penetration because of their smaller size. Inasmuch as the Fab of MAb
166-32 is active, it is likely that the binding epitope on factor D recognized by the
MAD is functionally important.

Example 7: Effects of MAb 166-32 on alternative pathway hemolysis using

sera from different animal species

In order to study the cross-reactivity of MAb 166-32 with factor D from
different animal species, alternative pathway hemolytic assays were performed
using sera from diﬁerént animal species. Fresh sera from different animal species
(human, rhesus monkey, chimpanzee, baboon, cynomelgus monkey, sheep, dog,
mouse, hamster, rat, rabbit, guinea pig and pig) were first tested for the CH50
values, which are defined as the dilution of the serum to achieve 50% lysis of
unsensitized rabbit RBCs. The inhibitory activity of MAb 166-32 on the same
hemolytic activity (CH50) of each serum was then tested and compared.

Fig. 10 shows that MAb 166-32 has strong inhibitory activity against sera
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from human, rhesus monkey, and chimpanzee and moderate inhibitory activity
against sera from baboon, cynomolgus monkey, sheep and dog. The antibody does
not inhibit sera from mouse, hamster, rat, rabbit, guinea pig and pig. These data
suggests that MAb 166-32 binds to an epitope on factor D shared by humans,
rhesus monkeys, chimpanzees, baboons, cynomolgus monkeys, sheep and dogs.

Exarmple 8: Construction of human Factor D mutants for epitope mapping
of MAb 166-32

To delineate the binding epitope on human factor D recognized by MAb 166-
32, the reactivity of the antibody with human factor D on Western blots was first
tested. MAb 168-32 did not react with SDS-denatured human factor D (either
reduced or non-reduced) immobilized on nitroceifulose membrane. This result
indicates the MAb 166-32 binds native but not denatured factor D.

Since MAb 166-32 does not inhibit the hemolytic activity of mouse and pig
factor D as described in Example 7, it is likely that MAb 166-32 binds to a site on
human factor D that has a high degree of difference in the amino acid sequence
from those of mouse and pig factor D. Based on this concept, various factor D
mutants and hybrids were made by repiacing amino acid residues in human factor
D with the corresponding amino acid residues in the pig counterpart, for mapping
the binding epitope of Mab 166-32, as described below.

(1) Construction of factor D mutants and hybrids

Human factor D gene segments were obtained by polymerase chain reaction

(PCR) using human adipocyte cDNA (Clontech, San Francisco, CA) as the templale
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and appropriate cligonucieotide primers. Amplified DNA fragments were digested
with BamH! and EcoRI restriction enzymes and the digested product was inserted
at the BamH| and EcoRl sites of the Baculovirus transfer vector pV11393
(Pharmingen, San Diego, CA) to give the wild type pVL1393-factor D/Hu. The
human factor D is designated as factor D/Hu. The nucleotide sequence and the |
deduced amino acid sequence of the mature human factor D protein are shown in
SEQ ID NOS: 1and 2 (R.T. White et al., J. Biol. Chem., 1892; 267:9210-9213;
GenBank accession number: M84526).

Pig factor D cDNA clone pMon24909 was obtained as a gift from J.L. Miner
of University of Nebraska (GenBank accession number: U29948). The BamHI-
EcoRl fragments of pMon24909 were cloned into pVL1393 to give pVL1393-factor
D/Pig. The pig factor D is designated as factor D/Pig. The nucleotide sequence and
the deduced amino acid sequence of the mature pig factor D protein are shown in
SEQID NOS: 3 and 4.

Three human factor D mutants were constructed by using appropriate
primers and overlapping PCR. The amino acid mutations were designed by
replacing the amino acid residues in the human sequence with the comresponding
amino acid residues of the pig sequence when the amino acid sequences of human
and pig factor D are aligned for homology comparison. The first mutant, factor
D/VDA, contained three amino acid mutations: V113E, D118E, and A118P. (This

is a short-hand method of designating mutations in which, for example, V113E
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means that the valine at amino acid residue number 113 in human factor D was
changed to glutamic acid in pig factor D). The second mutant, ‘factor D/RH,
contained two amino acid mutations: R156L and H159Y. The third mutant, factor
D/L, contained 2 single mutation: L168M. DNA sequences encoding these mutants
were confirmed by DNA sequencing. After digesting with appropriate enzymes, DNA
fragments were inserted at the BamHI| and £coRl sites of the Baculovirus transfer
vectar pVL1393 to give pVL1393-factorD/VDA, pVL1383-factorD/RH and pVL1393-
factorD/L, respectively.

Two chimeric human-pig factor D hybrids were also constructed by using
appropriate primers and overlapping PCR. The first hybrid, factor D/Hupig,
contained 52 human factor D-derived amino acids at the N-terminus, and the
remaining amino acids were derived from the pig factor D. The other hybrid, factor
D/Pighu, contained 52 pig factor D-derived amino acids at the N-terminus and the
remaining amino acids were derived from the human factor D. The BamHi and
EcoR!-digested DNA fragments were inserted at the BamH! and £coRI sites of the
Bacuiovirus transfer vector pVL1393 to give pVL1393-factorD/Hupig and pVL1383-
factorD/Pighu.

(2) Expression of factor D mutants and hybrids

The procedures for transfection of the plasmids, generation of recombinant
Baculoviruses, and production of the recombinant factor D proteins in insect cells

S8 were done according to the manufacturer's manual (Baculovirus Expression
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(3) Purification of factor D mutants and hybrids

Factor D mutant and hybrid proteins from the cuiture supemnatants of infected
Sf9 cells were purified by affinity chromatography using purified sheep anti-human
factor D polycional antibodies {The Binding Site Limited, San Diego, CA). Three
milliliters of sheep anti-human factor D antibodies (13.2 mg/ml) were equilibrated
in a coupling buffer (0.1 M borate and 0.75 M Na,S0,, pH 9.0) and coupled with 4
mi of Ultralink Biosupport Medium (Pierce) for 2 hours at room temperature. The
beads were washed first with 50 mM diethylamine, pH 11.5 to saturate all the
remaining reactive sites and then with a buffer containing 10 mM Tris, 0.15 M NacCl,
5 mM EDTA, 1% Triton X-100, and 0.02% NaN,, pH 8.0. The gel was stored in the
buffer at 4°C.

Culture supernatant harvested from 100 mil spinner culture of Sf9 ceils infected
with the various Baculovirus mutants were passed through the sheep anti-factor D
affinity column which was pre-equilibrated with PBS to remove the storage buffer.
The bound factor D proteins were eluted with 50 mM diethylamine, pH 11.5. The
collected fractions were immediately neutralized to pH 7.0 with 1 M Hepes buffer.
Residual saits were removed by buffer exchange with PBS by Millipore membrane
ultrafiltration (M.W. cut-off. 3,000) {Millipore Corp., Bedford, MA). Protein
concentrations were determined by the BCA method (Pierce).

(4) Factor D ELISA
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The reactivity of MAb 166-32 with the various factor D mutants and hybrids was
tested by ELISA. Different wells of $6-well microtest plates were coated with the
proteins (factor D/Hu, factor D/Pig, factor D/Hupig, factor D/Pighu, factor DNDH,
factor D/RH, and factor D/L) by addition of 100 yl of each protein at 0.5 pg/mi in
PBS. After overnight incubation at room temperature, the wells were treated with
PBSTB (PBST containing 2% BSA) to saturate the remaining binding sites. The
weils were then washed with PBST. One hundred microliters of serially diluted Mab
166-32 (1 pg/mi to 0.5 ng/m!) were added to the welis for 1 hour at room
temperature. The wells were then washed with PBST. The bound antibody was
detected by incubation with diluted HRP-goat anti-mouse IgG (Fe¢) (Jackson
ImmunoResearch) for 1 hour at room temperature. Peroxidase substrate solution
was then added for color development as described above. The OD was measured
using an ELISA reader at 450 nm. |

Fig. 11 shows that MAb 166-32 reacts with factor D/Hu, factor D/Pighu, and
factor D/VDA, but not factor D/Pig, factor D/Hupig, facter D/RH, and factor D/L. The
ELISA results indicate that amino acid residues Arg156, His159 and Leu168 of
human factor D are essential for the binding of MAb 166-32. This is coﬁsistent with
the fact that MAb 166-32 did not bind factor D/Hupig when the C-terminus portion
of human factor D was replaced with that of pig. Amino acid residues Arg156,
His159 and'Leu168 are located in a so-called “methionine loop” constituted by a

disulfide linkage between Cys154 and Cys170 with a methionine residue at position

BECTIEIED SHEFT (RULE 91)
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169 (J.E. Volanakis et al., In: The Human Complement Systemn in Health and
Disease, J.E. Volanakis and M.M. Franks, eds., Marcel Dekker, 1998, pp. 49-81).
Structuraily, the “methionine loop” is a member of a rigid type 1 B turn. It is found
to be exposed on the surface of the factor D molecule based on the data from X-ray
crystallography studies (S.V.L. Narayana et al., J. Mol. Biol., 1994, 235: 695-708).
However, the contribution of the “methionine loop” to substrate specificity and
catalysis of factor D has never been studied (J.E. Volanakis et al., Profein Sci.,
1996; 5. 553-564). The data here have demonstrated for the first tirhe that the
‘methionine loop” plays an important role in the functional activity of factor D. MAb
166-32 and its Fab, when bound to this region on factor D, can effectively inhibit the
catalysis of factor B.

Exampie 9: Cloning of anti-factor D MAb 166-32 variable region genes and
construction and expression of chimeric 166-32 IgG and its Fab

in order to reduce the immunogenicity of MAb 166-32 when used in humans, a
chimeric form of MAb 166-32 was made by replacing the mouse constant regions
with human constant regions of igG1. Two forms of chimeric Fab of the antibody
were also made by replacing the mouse constant regions with their human
counterparts, The cloning of MAb 166-32 variable 'region genes and the
construction and expression of the chimeric 166-32 antibody and its Fab are
described beiow.

(1) Cloning of anti-factor D MAb variable region genes

Total RNA was isolated from the hybridoma cells secreting anti-Factor D MAb
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166-32 using RNAzol foilowing the manufacturer’s protocol (Biotech, Houston, TX).
First strand cDNA was synthesized from the total RNA using oligo dT as the primer.
PCR was performed using the immunoglobulin constant (C) region-derived 3'
primers and degenerate primer sets derived from the leader peptide or the first
framework region of murine V4 or Vi genes as the 5' primers. Although amplified
DNA was noted for Vi no DNA f_ragment of expected lengths was amplified for V.
Both V,yand Vi genes were cloned by anchored PCR .

Anchored PCR was carried out as described by Chen and Platsucas (Scand. J.
Immunol, 1992; 35: 539-549). For cloning the Vi gene, double-stranded cDNA was
prepared using the No#i-MAK1 primer (5-TGCGGCCGCTGTAGGTGCTGTCTTT-3'
SEQ ID NO:5). Annealed adaptors AD1 (5'-GGAATTCACTCGTTATTCTCGGA-3'
SEQ ID NO:6) and AD2 (5-TCCGAGAATAACGAGTG-3' SEQ ID NO:7) were
ligated to both 5’ and 3' termini of the double-stranded ¢cDNA. Adaptors at the 3'
ends were removed by Noil digestion. The digested product was used as the
template in PCR with the AD1 aligonuclectide as the 5’ primer and MAK2 {5'-’
CATTGAAAGCTTTGGGGTAGAAGTTGTTC-3' SEQ ID NO:8) as the 3’ primer..
DNA fragments of approximately 500 bp were cloned into pUC19. Twelve clones
were selected for further analysis, Seven clones were found to contain the CDR3
sequence specific for the Sp2/0 V message, and presumably were derived from the
aberrant x light chain messages of the fusion partner for the 166-32 hybridoma cell

line. The Notl-MAK1 and MAK2 oligonucleotides were derived from the murine Cxk
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region, and were 182 and 84 bp, respectively, downstream from the first bp of the
Cx gene. Three clones were analyzed by DNA sequencing, yielding sequences
encompassing part of murine Ck, the complete Vx, and the leader peptide.

For cioning the V, gene, double-stranded cDNA was prepared using the
Notl-MAG1 primer (5-CGCGGCCGCAGCTGCTCAGAGTGTAGA-3' SEQ ID NO:9).
Annealed adaptors AD1 and AD2 were ligated to both 5 and 3’ termini of the
double-stranded ¢DNA. Adaptors at the 3’ ends were removed by Noti digestion.

The digested product was used as the template in .PCR with the AD1
oligonucieotide and MAG2 (5-CGGTAAGCTTCACTGGCTCAGGGAAATA-3 SEQ
{D NO:10) as primers. DNA fragments of 500 to 600 bp in Iehgth were claned into
pUC19. The Noti-MAG1 and MAG2 ofigonucieotides were derived from the murine
Cy 1 region, and were 180 and 93 bp, respectively, downstream from the first bp of
the murine Cy 1 gene. Three ciones were analyzed by DNA sequencing, yielding
sequences encompassing part of murine Cy 1, the complete V,,, and the leader
peptide.

(2) Construction of expression vectors for chimeric166-32 1gG and Fab

The V, and Vk genes were used as templates in PCR for adding the Kozak
sequence to the 5' end and the splice donor to the 3’ end. After the sequences

were analyzed to confirm the absence of PCR errors, the V,, and Vk genes were

inserted into expression vector cassettes containing human Cy 1 and C,

respectively, to give pSvZneoV,-huCy1 and pSV2neoV-huCk. CsCi gradient-
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purified plasmid DNAs of the heavy- and light-chain vectors were used to transfect
COS celis by electroporation. After 48 hours, the culture supernatant was tested
by ELISA to contain approximately 200 ng/mt of chimeric 1gG. The cells were
harvested and total RNA was prepared. First strand cDNA was synthesized from
the total RNA using oligo dT as the primer. This cDNA was used as the template
in PCR to generate the Fd and x DNA fragments. For the Fd gene, PCR was
carried out using (5-AAGAAGCTTGCCGCCACCATGGATTGGCTGTGGAACT-3'
SEQ D NO:11) as the 5 primer and a CH1-derived 3' primer (5'-
CGGGATCCTCAAACT]’I’C‘ITGTCCACCTTGG—3' SEQ ID NO:12). DNA sequence
was confirmed to contain the complete V,, and the CH1 domain of human IgG1.
After digestion with the proper enzymes, the Fd DNA fragments were inserted at the
Hindill and BamH| restriction sites of the expression vector cassette pSV2dhfr-TUS
to give pSVZdhfer (Fig. 12A).

For the «x gene, PCR was camied out wusing (5-
AAGAAAGCTTGCCGCCACCATGTTCTCACTAGCTCT-3' SEQ 1D NO:13) as the
5" primer and a Cx-derived 3’ primer (5-“CGGGATCCTTCTCCCTCTAACACTCT-3'
SEQ ID NO:14). DNA sequence was confirmed to contain the complete Vi and
human Cx regions. After digestion with proper restriction enzymes, the x DNA
fragments were inserted at the Hind il and BamHl restriction sites of the expression
vector cassette pSV2neo-TUS to give pSV2neox (Fig. 12B). The expression of

both Fd and x genes are driven by the HCMV-derived enhancer and promoter
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elements. Since the Fd gene does not include the cysteine amino acid residue
involved in the inter-chain disulfide bond, this recombinant chimeric Fab contains
non-covalently linked heavy- and light-chains. This chimeric Fab is designated as
cFab.

To obtain recombinant Fab with an inter-heavy and light chain disulfide bond,
the above Fd gene was extended to inciude the coding sequence for additional 9
amino acids (EPKSCDKTH SEQ ID NO:12) from the hinge region of human IgG1.
The BstEll-BamH! DNA segment encoding 30 amino acids at the 3' end of the Fd
gene was replaced with DNA segments encoding the extended Fd. Sequence of
the extended Fd with additional 9 amino acids from the hinge region of human IgG1
was confirmed by DNA sequencing. This Fd/9aa gene was inserted into the
expression vector cassette pSV2dhir-TUS to give pSV2dhfrFd/9aa. This chimeric
Fab is designated as cFab/9aa.

(3) Expression of chimeric 166-32 IgG and Fab

To generate cell lines secreting chimeric 166-32 [gG, NSO cells were
transfected with purified plasmid DNAs of pSV2neoV,-huCy1 and pSV2neoV-huCx
by electroporation. Transfected cells were selected in the presence of 0.7mg/mi
G418. Cells were grown in a 250-mi spinner flask using serum-containing medium.

To generate cell lines secreting chimeric 166-32 Fab, CHO cells were
transfected with purified plasmid DNAs of pSv2dhfrFd (or pSV2dhfrFd/9aa) and

pSV2neoxk by electroporation. Transfected cells were selected in the presence of
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G418 and methotrexate. Selected cell lines were amplified in increasing
concentrations of methotrexate. Celis were single-cell subcloned by limiting dilution.
High-producing single-cell subcloned cell lines were then grown in 100-ml spinner
cuiture using serum-free medium.

(4) Purification of chimeric 166-32 1gG

Culture supernatant of 100 ml spinner culture was loaded on a 10-mi
PROSEP-A column (Bioprocessing, inc., Princeton, NJ). The column was washed
with 10 bed volumes of PBS. The bound antibody was eluted with 50 mM citrate
buffer, pH 3.0. Equal voiume of 1M Hepes, pH 8.0 was added to the fraction
containing the purified antibody to adjust the pH to 7.0. Residual saits were
removed by buffer exchange with PBS by Millipore membrane uitrafiltration (M.W.
cut-off; 3,000). The protein concentration of the purified antibody was determined
by the BCA method (Pierce).

(5) Purification of chimeric 166-32 Fab

Chimeric 166-32 Fab was purified by affinity chromatography using a mouse
anti-idiotypic MAb to MAb 166-32. The anti-idiotypic MAb is designated as MAD
172-25-3. It was made by immunizing mice with MAb 166-32 conjugated with
keyhole limpet hemocyanin (KLH) and screening for specific MAb 166-32 binding
could be competed with human factor D.

The affinity chromatography matrix Qas prepared by mixing 25 mg MAb 172-

25-3 with 5 mi of dry aziactone beads (UltraLink Biosupport Medium, Pierce) in a
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coupling buffer (0.1 M borate and 0.75 M Na,SO,, pH 9.0) for 2 hours at room
temperature. Then the residual reactive sites were blocked with 1 M ethanolamine,
pH 9.0 for 2.5 hours at room temperature. The beads were then washed in a buffer
containing 10 mM Tris, 0.15 M NaCl, 5§ mM EDTA, 1% Triton X-100 and 0.02%
NaN,, pH 8.0) and stored then at 4°C,

For purification, 100 ml of supernatant from spinner cultures of CHO cells
producing cFab or ¢cFab/9aa were loaded onto the affinity column coupled with MAb
172-25-3. Th;e column was then washed thoroughly with PBS before the bound Fab
was eluted 50 mM diethylamine, pH 11.5. Residual salts were removed by buffer
exchange as described above. The protein concentration of the purified Fab was
determined by the BCA method (Pierce).

(6) SDS-PAGE of chimeric 166-32 1gG, cFab and cFab/Saa

The purified chimeric 166-32 !gG,' cFab and cFab/9aa were analyzed for
purity and molecular size by SDS-PA'GE. The proteins were treated with sampie.
buffers with or without mercaptoethanol. The samples were then run on pre-cast
gels (12.5%) (Amersham Pharmacia Biotech, Uppsala, Sweden) together with pre-
stained molecular weight standard (low molecular weight range) (BIO-RAD
Laboratories, Hercules, CA) using the PhastSystem (Amersham Pharmacia
Bictech). The gels were then stained in Coomassie Brilliant Blue solution (BIO-RAD)
for 5 minutes and then de-stained in an aqueous solution containing 40% methanol

and 10% acetic acid.
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The results of an SDS-PAGE of cFab, cFab/9aa and chimeric IgG treated
under both non-reducing and reducing condition, showed chimeric IgG has a protein
band of 150 kD, and two protein bands of heavy (HC) and light (LC) chains of
approximately 50 kD and 29 kD, respectively. As expected, cFab/Qaa had only 1
protein band of about 40 kD under non-reducing condition, indicating that the heavy
and light chains are linked by an inter-chain disulfide bond. On the other hand, cFab
showed two protein bands under non-reducing condition, indicating that the heavy
and light chains are not linked by an inter-chain disulfide bond.

(7) Determination of the activities of chimeric 166-32 1gG, cFab and cFab/9aa

The activities of chimeric 166-32 1gG, cFab and cFab/9aa were determined
by using the alternative complement hemolytic assay described above. Fig. 13
shows that the murine and chimeric forms of MAb 166-32 have identical potency in
inhibiting factor D. Fig. 14 shows that cFab and cFab/9aa have afmost identical
potency in inhibiting factor D. Most importantly, the potency of the two forms of
chimeric Fab is identical te that of the chimeric IgG, although there are two binding
sites per IgG molecule. Together, the results demonstrate that chimeric IgG, cFab
and cFab/9aa retain the potency of the parental murine MAb 166-32.

Example 10: Protection of complement-mediated tissue damage by Mab
166-32 in an ex vivo model of rabbit hearts perfused with

human plasma

Activation of the complement system contributes to hyperacute rejection of

xenografts. It may occur as a result of binding of complement fixing antibodies, the
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direct activation of complement via the alternative pathway on foreign cell surfaces,
and/or the failure of compiement regulation by the foreign organ (J.L. Platt et al.,
Transplantation, 1991; 52: 937-947). Depending on the particular species-species
interaction, complement activation through either the classical or alternative
pathway predominates, though in some cases both pathways may be operative (T.
Takahashi et al., immunol. Res., 1997; 16: 273-297). Previous studies have shown
that hyperacute rejection can occur in the absence of anti-donor antibodies via
activation of the alternative pathway (P.S. Johnston et al., Transplant. Proc., 1991,
23: 877-879).

To demonstrate the importance of the alternative complement pathway in
tissue démage, the anti-factor D MAb 166-32 was tested using an ex vivo model in
which isolated rabbit hearts were perfused with diluted human plasma. This model
was previously shown to cause damage to the rabbit myocardium due to the
activation of the aiternative complement pathway (M.R. Gralinski et al.,
Immunopharmacology, 1996. 34: 79-88).

(1) Langendorff perfused rabbit hearts:

Male, New Zealand White rabbits (2.2-2.4 kg) were euthanized by cervical
dislocation. The hearts were removed rapidly and attached to a cannula for
perfusion through the acrta. The perfusion medium consisted of a recirculating
volume (250 mi) modified Krebs-Henseleit (K-H) buffer (pH 7.4, 37°C) delivered at

a constant rate of 20-25 ml/min. The compaosition of the buffer medium in millimoles
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per liter was as follows: NaCl, 117; KCl, 4.0; CaCl,. H,0, 2.4; MgCl,.6H,0, 1.2;
NaHCO,, 25; KH,PO,, 1.1; glucase, 5.0; monosadium L-glutamate, 5.0; sodium
pyruvate, 2.0; and BSA, 0.25% (w/). The K-H buffer passed through a gas porous
“lung” consisting of Silastic™ Laboratory Grade Tubing (Dow Corning, Midland, MI),
55.49 meters in length, with an inner diameter of 1.47 mm and an outer diameter
of 1.96 mm. The membranous “lung” was exposed continuously to a mixture of
95% 0,/5% CO, to abtain an oxygen partial pressure within the perfusion medium
equal to 500 mm Hg. The hearts were paced throughout the protocel via electrodes
attached to the right atrium. Pacing stimuii (3 Hz, 4 msec duration) were delivered
from a laboratory square wave generator (Grass SD-5, Quincy, MA). The pulmonary
artery was cannulated with polyethylene fubing to facilitate collection of the
pulmonary artery effluent, representing the coronary venous return. The superior
and inferior vena cava and the pulmonary veins were ligated to prevent exit of the
perfusate from the severed vessels. A left ventricular drain, thermistor probe, and
latex balloon were inserted via the left atrium and positioned in the left ventricle. The
fluid-filled latex balloon was connected with rigid tubing to a pressure transducer to
permit for measurement of left ventricular systolic and end-diastolic pressures. The
left ventricular developed pressure is defined as the difference between the left
ventricular systolic and end-diastolic pressures. The irﬁraventricular balloon was
expanded with distilled water to achiave an initial basefine left ventricular end-

diastolic pressure of 5 mm Hg. Coronary perfusion pressure was measured with a
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pressure transducer connected to a side-arm of the aortic cannula. All
hemodynamic variables were monitored continuously using a multichanne! recorder
(Grass Polygraph 79D, Quincy, MA). The isolated hearts were maintained at 37°C
throughout the experimental period by enclosing them in a temperature-regulated
double-lumen glass chamber and passing the perfusion medium through a heated
reservoir and delivery system.

(2) Antibody treatments:

Two treatment groups were used to determine the ability of anti-factor D MAb
166-32 to inhibit the effects of complement activation in isolated rabbit hearts
perfused with human plasma. Group 1: Isotype-matched negative group, consisted
of hearts perfused with 4% human plasma in the presence of 0.3 pg/mt of MAb G3-
519 (n=6) specific to HIV-1 gp120. Group 2: Treatment group, consisted of hearts
perfused with 4% human plasma in the presence of 0.3 pg/ml of MAb 166-32 (n=6).
The human plasma was separated from freshly collected whoie blood and stored
at —80°C until use. This percentage of human plasma was chosen because it
severely impairs myocardial function over a reasonable length of time gnd allows
one to assess the efficacy of a treatment regimen. Higher concentrations of human
plasma in this system cause the heart to rapidly develop contracture, making it
difficult to anaiyze the effects of a drug at a low concentrafion. Preliminary studies
had determined that 0.3 pg/ml was the minimal effective concentration that could

protect the isolated heart from the effects of complement activation. All hearts




10

15

20

WO 99/42133 PCT/USY9/03566

47

underwent 10-15 minutes of equilibration in the Langendorff apparatus before
addition of either antibody to the perfusion medium. Ten minutes after the addition
of antibody, 4 % human plasma was added to the perfusion medium (250 mi,
recirculating). Hemodynamic variables, including coronary perfusion pressure
(CPP), left ventricutar systolic pressure (LVSP}), left ventricular end-diastolic
pressure (LVEDP), and left ventricular developed pressure (LVVDP) were recorded
before the addition of antibedy (baseline), before the addition of 4% human plasma,
and every 10 minutes thereafter, for 60 minutes.

MAb 166-32 (0.3 pg/ml) attenuated the increase in coronary perfusion
pressure (CPP) when compared to hearts treated with MAb G3-519 {0.3 po/mi)
when exposed to 4% human plasma. A rise in CPP indicates coronary vascular
resistance which is often associated with myacardial tissue damage. Isolated rabbit
hearts perfused with MAb 166-32 maintained left ventricular end-diastolic pressure
(LVEDP), in marked contrast to the results abtained with MAb G3-519 (Fig. 15).
The latter group of hearts developed a progressive increase in LVEDP after
exposure to 4% human plasma, indicating contracture or a failure of the ventricle
to relax during diastole (Fig. 15). MAb 166-32 also attenuated the decrease in left
ventricular developed pressure (LVDP) compared to the hearts treated with MAb

(G3-519 after exposure to diluted human plasma. (Fig. 15).

Fig. 16 depicts representative recordings of cardiac function obtained before

and after 10, 30 and 60 minutes of perfusion in the presence of 4% human plasma.
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The progressive increase in the LVEDP and the decrease in the LVDP of a MADb
G3-519 treated rabbit heart is obvious after 10 minutes with progressive
deterioration of ventricular function over the subsequent 50 minutes. On the other
hand, preservation of ventricular function of a heart treated with MAb 166-32 is
evident over the period of 60 minutes.

Taken together, the hemodynamic data indicate that anti-factor D MAb 166-
32 protects isolated rabbit hearts from human complement-mediated injury as
manifested by an overall maintenance of rr;yocardial function after challenge with
human plasma.

(3) Complement Bb ELISA:

Factor D catalyzes the cleavage of bound factor B, yielding the Ba and Bb
fragments. The concentration of Bb present serves as an index of factor D activity.
The concentrations of activated component Bb in the lymphatic fluid collected from
the isolated rabbit hearts were measured using a commercially available ELISA kit
(Quidel). The assays made use of a MAb directed against human complement Bb
to measure the activation of human complement system during perfusion of rabbit
hearts in the presence of human plasma. Lymphatic effluent from the severed
fymphatic vessels was collected from the apex of the heart, snap-frozen in liquid
nitrogen, and stored at —~70°C until assayed. The flow rate of the lymphatic effluent

was recorded and accounted for in order to normalize the Bb concentration.
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Ten minutes after perfusion with 4% human plasma and at every time point
thereafter, a significantly (p< 0.05) lower concentration of Bb was present in
lymphatic effluents from hearts treated with MAb 166-32 as compared to hearts
treated with MAb G3-519 (Fig. 17). The decrease in the production of the
compiement activation product Bb in the MAb 166-32 treated rabbit hearts confirms
the inhibitory activity of the antibody on factor D.

(4) Immunohistochemical localization of C5b-9 deposition:

At the completion of the protocol, hearts were removed from the Langendorff
apparatus, cut into transverse sections, and frozen in liquid nitrogen. The apex and
atrial tissues were discarded. Sections were embedded in O.C.T. compound
embedding medium (Miles, Inc., Ekhart, IN}, cut to 3m, and placed on poly-L-lysine
coated slides. After rinsing with phosphate-buffered saline (PBS), sections were
incubated with 4% paraformaldehyde in PBS at room temperature. Heart sections
were rinsed with PBS and incubated with 1% BSA for 15 minutes to minimize non-
specific staining. After rinsing with PBS, sections were incubated with a murine anti-
human C5b-9 MAb (Quidel) at a 1:1,000 dilution at room temperature for 1 hour.
Sections were rinsed with PBS agéin and then incubated at rooﬁ1 temperature for
1 hour with a goat anti-murine FITC conjugated antibody (Sigma) at a 1:320 dilution.
After a final rinse with PBS, sections wére mounted with Fluoromount-G (Electron
Microscopy Sciences, Fort Washington, PA) and protected with a coverslip.

Controls included sections in which the primary antibody was omitted and sections
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in which an isotype-matched murine antibody IgG1 (Sigma) was substituted for the
anti-C5b-9 MAD.

Heart sections from MAb 166-32 and MAb G3-518 treated hearts were
examined for human MAC (or C5b-9} deposition by immunofluorescence staining.
MAb 166-32 treated hearts exhibited a reduction in MAC deposition as compared

to MAb G3-519 treated hearts.

in all, the data from the ex vivo studies of rabbit hearts demonstrate the
efficacy of MAb 166-32 in preventing cardiac tissue injury as a resuit of the inhibition
of the alternative compiement pathway. Inhibition of complement activation has
been shown to prolong the survival of xenografts (S.C. Makrides, Pharmacological
Rev., 1998, 50: 59-87). Therefore, MAb 166-32 could potentially be used as a
therapeutic agent to protect xenografts from destruction by human plasma.

Example 11: Inhibitory effects of MAb 166-32 on complement activation and

inflammatory reactions in an extracorporeal circulation model

of cardiopuimonary bypass

Patients undergoing cardiopulmonary bypass (CPB) frequently manifest a
generalized systemic inflammatory response syndrome. Clinically, these reactions
are reflected in postopérative leukocytosis, fever, and extravascular fluid
accumulation which may lead to prolonged recovery and occasionally with serious
organ dysfunction (J.K. Kirklin et al., J. Thorac. Cardiovasc. Surg., 1983; 86: 845-
857; L. Nilsson et al., Scand. J. Thorac. Cardiovasc. Surg., 1988, 22: 51-53; P.W.

Weerwind et al., J. Thorac. Cardiovasc. Surg., 1995; 110: 1633-1641). The
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inflammatory responses consist of humoral and celiular changes that contribute to
both tissue injury and impaired hemostasis. Complement activation has been
implicated as the important cause of the systemic inflammatory reaction (P. Haslam
et al., Anaesthesia, 1980; 25: 22-26; A. Salama et al., N. Eng. J. Med., 1980; 318:
408-414, J. Steinberg et al., J. Thorac. Cardiovasc. Surg., 1983, 106: 1008-10186).
Complement activation is attributed to the interaction between the blood and the
surface of the extracorporeal circuit constituting CPB machines (D. Royston, J.
Cardiothorac. Vasc. Anesth., 1997; 11; 341-354). Primary inflammatory substances
are generated after activation of the complement system, including the
anaphylatoxins C3a and C5a, the opsonin C3b, and the membrane attack complex
CS5b-S. C5a has béen shown to upregulate CD11b (integrin} and CD18 (integrin) of
MAC-1 c_omplex in polymorphonuclear cells PMN (comprising mainly neutrophils)
in vitro (M.P. Fletcher et al., Am. J. Physiol., 1993; 265: H1750-H1761) and to
induce lysosomal enzyme release by PMN. C5b-9 can induce the expression of P-
selectin (CD62P) on platelets (T. Wiedmer et al., Blood, 1991; 78: 2880-2886), and -
both C5a and C5b-9 induce surface expression of P-selectin on endothelial calls
(K.E. Foreman et al., J. Clin. Invest.,1994; 94: 1147-1155). C3a and C5a stimulate
chemotaxis of human mast cells (K. Hartmann et al., Blood, 1997; 89: 2868-2870}
and trigger the release of histamine (Y. Kubota, J. Dermatol., 1992; 19: 19-26)
which induces vascular permeability (T.J. Williams, Agents Actions, 1983; 13: 451-

455),




10

15

20

WO 99/42133 PCT/US95/03566

52

In vitro recirculation of whole blood in an extracorporeal bypass circuit has been
used extensively as a model to simulate leukocytes (J. Kappelamyer et al., Circ.
Res., 1993;72: 1075-1081; N. Moat et al., Ann. Thorac. Surg., 1993; 56: 1509-
1514; C.S. Rinder et al., J. Clin. Invest., 1995: 96: 1564-1572) and platelets (V.L.
Jr. Hennesy et al., Am. J. Physiol., 1977; 2132: H622-H628; Y. Wachtfogel et al.,
J. Lab. Clin. Med., 1985; 105: 601-607; C.S. Rinder et al., jbid) changes and .
complement activation (P.G. Loubser, Perfusion, 1987; 2: 219-222; C.S. Rinder et
al., ibid; S.T. Baksaas et al., Perfusion, 1998; 13: 429-436) in CPB. The
effectiveness of the anti-factor D MAb 166-32 to inhibit the cellular and complement
activation in human whole blood was studied using this extracorporeal circulation
model for CPB.

(1) Extracorporeal circuit preparation:

Extracorporeal circuits were assembled using a hollow-fiber pediatric membrane
oxygenator with an integrated heat exchanger module (D 901 LILLPUT 1; DIDECO,
Mirandola (MO), Italy), a pediatric venous reservoir with an integrated cardiotomy
fitter (D 752 Venomidicard; DIDECO), a perfusion tubing set (Sorin Biomedical, Inc.,
Irvine, CA) and a multiflow roller pump (Stockert ln;truments GmbH, Munich,
Germany). Oxygenator and circuitry were primed with Plasma-Lyte A solution -
(Baxter Healthcare Corp., Deerfield, IL). The prime was warmed to 32°C with a
cooler-heater (Sams; 3M Health Care, Ann Arbor, MI) and circulated at 500 mllrriin,

while the sweep gas flow was maintained at 0.25 liters per min using 100% oxygen.
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The sweep gas was changed to a mixture of oxygen (95%) and carbon dioxide (5%)
after the blood was added to the circuit. The pH, PCQ,, PO,, and perfusate
temperature were continuously monitored throughout the recirculation period.
Sodium bicarbonate was added as required to maintain pH in the range of 7.25-
7.40.

(2) Extracorporeal circuit operation and sampling:

450 m| of blood were drawn over 5-10 minutes from healthy volunteers on no
medications into a fransfer pack (Haemo-Pak; Chartermed, Inc., Lakewood, NJ)
containing porcine heparin (5 units/ml, final concentration; Elkins-Sinn, Cherry Hill,
NJ) and the anti-factor D MAb 166-32 or the isotype-matched négative control MAb
(33-519 (18 pg/ml final concentration). This concentration of antibady is equivalent
to about 1.5 times the molar concentration of factor D in the blood. Prior to the
addition of the blood to the extracorporeal circuit, a blood sample was taken from
the transfer pack as the “pre-circuit” sample, designated the “—10 minute sample”.
The blood was then added to the reservoir via the prime port. Prime fluid was
simuitanecusiy withdrawn distal to the oxygenator outlet to yield a final circuit
volume of 500 mi and a final hematocrit of 25-28%. Blood was circulated with prime,
and complete mixing was accomplished within 3 minutes; a baseline sample was
drawn and designated as time 0. To mimic usual procedures of surgical operation

under hypothermia, the circuit was then cooled to 27°C for 70 minutes after which
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it was rewarmed to 37°C for another 50 min;.ites (for a total of 120 minutes of
recirculation).

Blood samples were also drawn at 10, 25, 40, 55, 70, 80 and 120 minutes
during the recirculation. Plasma sampies were prepared by immediate centrifugation
at 2,000 x g at 4°C. Aliquots for the alternative pathway hemolytic assays and
neutrophil-specific myeloperoxidase assays were snap-frozen on dry ice and then
stored at —=80°C. Aliquots for measurement of complements C3a, C4d, sC5b-9, and
Bb by ELISA were immaediately mixed with equal volume of a Specimen Stabiiizing
Medium (Quidel), snap-frozen on dry ice, and then stored at —80°C. Sampiles of
whole blood were also collected for immunostaining of the activation cell surface
markers CD11b and CD682P on neutrophils and platelets, respectively. To prevent
subsequent complement activation of the whole biood samples during the staining
procedure, 10 ui of 1 M EDTA were added to every ml of whole bload to give a fina!
concentration of 10 mM.

(3) Alternative pathway hemolytic assays:

The aiternative complement activity in the plasma samples at different time
points from the MAb 166-32 treated and the MAb G3-519 treated circuits were
tested using rabbit red blood cells as described ahove. Fifty microliters of each

sample (20%) were mixed with 50 pl of GVB/Mg-EGTA buffer before addition of 30

yl of rabbit red blood cells (1.7 x 10° cells/ml). After incubation at 37°C for 30
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minutes, the supernatants were collected and OD read at 405 nm using an ELISA
plate reader.

Fig. 18 shows that the alt_ernative complement activity in the MAb 166-32 treated
circuit was completely inhibited by the antibody, whereas MAb G3-519 had no effect
on the complement activity when used in the corresponding circuit. The results
indicate MAb 166-32 is a potent inhibitor of the alternative complément bathway.
Even at a molar ratio of only 1.5: 1 (MAb : factor D), MAb 166-32 can completely
inhibit the aiternative complement activity.

(4) Assays of complement acfivation products:

In addition to the hemolytic assays described above, the plasma samples from
the two extracorporeal circuits were are tested for the ievels of C3a, sC5b-8, Bb,
and C4d. These substances were quantitated using commerciaily available ELISA
kits (Quidel) according to the manufacturerer's manuais. Like C5a, sC5b-8 is an
alternative marker for C5 convertase acfivity in the complement cascade. Both C5a
and sC58b-9 are produced as a result of cleavage of C5 by C5 convertase.
Complement 8b is a specific marker for the activation of the alternative complement
pathway, whereas C4d a specific marker for the activation of the classical pathway.

Figs. 19 and 20 show that MAb 166-32 inhibited effectively the production of
C3a and sC5b-9 respectively, whereas the isotype-matchad negative control MAb
G3-519 did not. The specificity and potency of MAb 166-32 are further elucidated

in Figs. 21 and 22. The production of Bb by the aiternative complement pathway
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was completely inhibited by MAb 166-32, whereas the levels of Bb in the G3-519
circuit increase over time during the recirculation. interestingly, the leveis of C4d in
both MAb 166-32 and G3-519 circuit did not vary significantly over time. The latter
results on Bb and C4d levels strongly indicate that the complement activation in
extracorporeal circulation is mediated mainly via the alternative pathway.

in sum, the resuits indicate that MAb 166-32 is a potent inhibitor of the
alternative comptement pathway. Inhibition of factor D can abolish the complement
activation in the subsequent steps of the cascade as manifested by the reduction
in C3a and sC5b-9 formation.

(5) Assays for the activation of neutrophils and platelets:

The activation of neutrophils and piatelets were quantitated by measuring the
levels of the cell-surface expression of CD11b and CD62P on neutrophils and
platelets, respectively. For CD11b labeling of neutrophils, 100 pl of whoie blood
collected from the circuits were immediately incubated with 20 pl of phycoerythrin
(PE)-anti-CD11b antibody (clone D12, Becton Dickinson, San Jose, CA) for 10
minutes at room temperature in a microcentrifuge tube. Then 1.4 ml 6f FACS Lysing
Solution (Becton Dickinson) was added for 10 minutes at room temperature to lyse
red blood cells and to fix leukocytes. The microcentrifuge tubes were centrifuged at
300 x g for 5 minutes. The supernatant was aspirated and the cells resuspended
in PBS for washing. The microcentrifuge tubes were spun again, the supernatant

aspirated, and the cells finally resuspended in 0.5 mi of 1% paraformaldehyde
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overnight prior to analysis using an EPIC-XL flow cytometer (Coulter Corp., Miami,
FL). For double labeling to concomitantly identify the neutrophil pc;pulation. 5 ul of
fluorescein isothiocyanate (FITC)-anti-CD15 antibedy (clone MMA, Becton
Dickinson) were added for incubation together with PE-anti-CD11b antibody.

For CD62P labeling of platelets, 40 ul of whole blood collected from the circuits
were immediately incubated with 20 pl of PE-anti-CD62P antibody (cioné AC1.2,
Becton Dickinson) for 10 minutes at room temperature in a microcentrifuge tube.
Then the mixture was treated with FACS Lysing Solution as described above. The
microcentrifuge tubes were centrifuged at 2,000 x g for 5 minutes. The platelets
were washed in PBS, fixed in 1 % paraformaldehyde and then analyzed as
described above. Fo'r double labeling to concomitantly identify the platelst
population, 5 i of FITC-anti-CD42a antibody were added for incubation together
with PE-anti-CD62P antibody.

For flow cytometric measurement, the PMN (containing mainly neutrophils) and
platelet populations were identified by live-gating based on forward- versus side-
scatter parameters and specific staining with FITC-anti-CD15 antibedy and FITC-
anti-CD42a antibody, respectively. The background staining was gated using
isotype-matched labeled antibodies. The intensity of expression of CD11b and
CD62P was represented by mean fluorescence intensity (MF1).

Fig. 23 shows that neutrophils from the MAb 166-32 treated extracorpprea!

circuit showed substantially lower expression of CD11b as compared to those from
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the MADb G3-518 treated circuit. These data together with the others above indicate
that inhibition of the alternative complement activation by MAb 166-32 can prevent
activation of neutrophils.

Similarly, Fig. 24 shows that piatelets from the MAb 166-32 treated
extracorporeal circuit showed substantially lower expression of CD62P as compared
to those from the MAb G3-519 treated circuit. Again these data together with those
above indicate that inhibition of the alternative complement activation by MAb 166-
32 can prevent activation of platelets.

(8) Assay of neutrophil-specific myeloperoxidase (MPO)

The degree of activation of neutrophils was also measured using a
commercial ELISA kit (R & D Systems, Inc., Minneapolis, MN) to quantitate the
amount of neutrophil-specific myeloperoxidase (MPO) in the piasma samples from
the extracorporeal circuits. MPO is stored in primary granules (azurophilic) of
neutrophils. It is released when neutrophils undergo de-granulation during
activation. Therefore MPO is a soluble marker for neutrophil activation. The assays
were performed according to the manufacturer's manual. Briefly, samples were
incubated in the cells of a micraplate, which have been coated with a first MADb to
MPO. The MPO-MADb complex is labeled with a biotin-tinked polycional antibady
prepared from goat MPQ-antisera. The final stap of the assay is based on a biotin-

avidin coupling in which avidin has been covalently linked to alkaline phosphatase.
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The amount of MPQ in each sample is enzymatically measured upon addition of the
substrate 4-nitrophenyl-phosphate (pNPP), by reading OD at 405 nm.

Fig. 25 shows that the levels of MPO in the MAb 166-32 treated circuit were
substantially lower than those in the MAb G3-519 circuit. The results corroborate
with those on the expression of CD11b in the immunofluorometric studies described
above.

Taken together, the data on compiement, neutrophils and platelets support

- the notion that effective inhibition of the altemative complement activation in

extracorporeal circulation by the anti-factor D MAb 166-32 can abolish the formation
of inflammatory substances C3a, C5a and sC5b-9 and thus reduce the activation
of neutrophils and platelets. It is anticipated that MAb 166-32, as well as its
fragments, homologues, analogues and small molecule counterparts thereof, will
be effective in preventing or reducing clinical inflammatory reactions caused by

CPB.

Example 12: Study of the effects of MAb 166-32 in a dog model of ischemia and
reperfusion injury
A study was designed to examine whether MAb 166-32 would protect

myocardial tissues from injury due to ischemia and reperfusion in ddgs, although it
was recognized at the outsét that dog might not be a desirable animal model to
study this indication for MAb 166-32. The ability of MAb 166-32 to neutralize dog
factor D in hemolytic assays was at least 10 times less effective as compared to

human factor D (see Example 7). Because éf the limited amount of MAb 166-32

RECTIFIED SHEET (RULE 91)
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available at the time, MAb 166-32 was administered into the heart via the
intracoronary bicod vessel. It was hoped that the antibody would build up a
concentration of at least 60 ug/mi in the coronary blood in order to inhibit completely
dag factor D in the heart. The dosage was calculated to be 3.15 mg/kg/infusion for
6 infusions. MAb G3-519 was used as the isotype-matched control in the study.

Briefly, purpose-bred hound dogs were anaesthetized. A left thoracotomy
was performed at the fourth intercostal space to expose the heart. The proximal left
circumflex coronary artery was isolated and ligated for S0 minutes for induction of
ischemia that was followed by 6 hours of reperfusion. The antibody was given 6
times at 30 minutes before ischemia, 10 minutes before reperfusion, and then 75,
150, 225, 300 minutes during reperfusion. Radioactive microspheres were injected
at different time points to measure regional blood flow. At the end of the
experiments, hearts were perfused with Evans blue dye and triphenyltetrazolium for
measurement of area at risk and infarct size, respectively. Coronary lymph and
whole blood from the jugular vein were collected before ischemia and at the end of
the experiment. These samples were used to measure the concentration of the
injected antibodies and alternative pathway hemolytic activity.

The results show that the highest achievable concentration of MAb 166-32
in the coronary lymph was about 30 pg/ml, which is well below the concentration
required for complete inhibition of dog factor D in the coronary circulation. The

antibody was also detected in the systemic circulation, suggesting that the injected
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antibody dissipated outside of the heart. The data from the hemolytic assays show
that alternative complement activity was not reduced; as is consistent with the fact
that the concentration of the antibody was low. Therefore, it is not possible to draw
a conclusion on the effect of MAb 166-32 in reperfusion from these experiments in
dogs.

The foregoing description, terms, expressions and examples are exemplary
only and not limiting. The invention includes all equivalents of the foregoing
embodiments, both known and unknown. The invention is limited only by the claims
which follow and not by any statement in any other portion of this document or in

any other source.
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WHAT {S CLAIMED IS:

. An inhibitor of complement activation which binds factor D and at a molar
- ratio of about 1.5:1 (inhibitor: factor D) can inhibit complement activation.

. An inhibitor of complement activation which binds to factor D and at a molar

ratio of less than 80:1 (inhibitbr: factor D) can inhibit compiement activation.

. An inhibitor of complement activation which binds to factor D and inhibits -

complement activation at a molar ratio of inhibitor to factor D such that it is

- suitabie for therapeutic use.

. The inhibitor of claims 1, 2 or 3 wherein the inhibition of complement

activation is determined in vitro.

. The inhibitor of claim 4 wherein the inhibition of complement activation is

determined in vitro by an extracorporeal assay.

. An Inhibitor of complement activation which binds to a region of human factor

D between (and including) amino acid residue numbers Cys154 and Cys170.

. The inhibitor of claim 6 which does not bind to human factor D if amino acid

residues Arg156, His159 and Leu168 are absent.

. The inhibitor of any of claims 1 to 3, 6 or 7 which is an antibody or a

homologue, analogue or fragment thereof, a peptide, an oligonucieotide, a

peptidomimetic or an organic compound.




10

15

20

WO 99/42133 ' PCT/US99/03566

63

8. The inhibitor of claim 8 wherein the antibody fragments are Fab, (Fab'), Fv

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

or single chain Fv.

The inhibitor of ciaim 9 wherein the antibody is a chimeric, deimmunized,
humanized, deimmunised or human antibody.

The monoclonal antibody 166-32.

The hybridoma producing the monoclonal antibody 166-32, deposited at the
American Type Culture Collection under Accession number HB-12476.

A monoclonal antibody or a fragment, analogue or homologue thereof, or
a peptide, oligonucleotide, peptidomimetic or an organic compound which
binds to the same epitope on factor D as the antibody 166-32.

The fragment of claim 13 which is an are Fab, (Fab"), Fv or single chain Fv.
The chimeric form, having a mouse variable region and a human constant
region, of the Fab fragment of claim 14.

A cell line producing the moncclonal antibody or fragment thereof which
binds tg the same epitope on factor D as the antibody 166-32.

A cell line producing the fragment of claim 14.

A cell line producing the chimeric Fab fragment of claim 15.

The chimeric form, having a mouse variable region and a human constant
region, of the monoclonal antibody 166-32.

The chimeric form, having a mouse variable region and a human constant

region, of the Fab fragment of the monocional antibody 166-32.
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22.

23.

24,

25.

26.

64

A method of treating diseases or conditions that are mediated by excessive
or uncontrolled activation of the complement system comprising
administering, in vivo or ex vivo, an inhibitor according to any claims 1 to 3,
Gand7.
A method of treating diseases or conditions that are mediated by excessive
or uncontrolled activation of the complement system comprising
administering, in vivo or ex vivo, an inhibitor according to claim 8.
A method of treating diseases or conditions that are mediated by excessive
or uncontrolled activation of the complement system comprising
administering, in vivo or ex vivo, an inhibitor according to any claims 9to 11,
13 to 15 or 19 and 20.

A method of treating complement-mediated conditions associated with
cardiopuimonary bypass comprising administering, in vive or ex vivo, an
inhibitor according to any claims 1t0 3,6 and 7.

A method of treating complement-mediated conditions associated with
cardiopulmonary bypass comprising administering, in vivo or ex vivo, an
inhibitor according to claim 8.

A method of treating complement-mediated conditions associated with
cardiopulmonary bypass comprising administering, in vivo or ex vivo, an

inhibitor according to any claims 9to 11, 13 to 15 or 19 and 20.
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1. —FAMRERA AR, €8E6HFD FAEERILYGS 1.5 13
A 0 BT D) i} e R AMAEAL,

2. —FAMKE G F R, €44 RA-FD, FALEERKT 80 1(#H
#i 0 B -F D) B fedpm] AMREAL.

3. —APAMRE AP RF], LSBT D, S EEE TR GmER
A -F D B R u s w) MR EAL,

4, BAEL 1. 2R 3 &5dHA, P AMRELG I F4E A RSN A,
5. A EEL 4 4dE ), 2P AMRIEAL A IR AR B AR Sh AT 4T
Z,

6. —FAMRELH A, THEAABRF D PAERBAEXTHE Cyslbd &
Cys170 Z fa] (B.&) &9 X 3.

7. RAIZR 6 tdrHH, CELREBARL Argl56. Hisl59 & Leul68
iR 454 A HF D.

8. RAEK1~3. 6K 7T PHAE—ANIHA, CR2—FREXE RS, 48
MR KB R, R, ARG RS,

9. BAIEK S eG4l N, HELPHIMHA KA Fab., (Fab' ), Fv X E£4% Fv,
10. AA)ZRK 9 9pH, L PRAEZ —Fo4., 2R, AR,
* R A AR,

11. # % EH4k 166-32,

12. FAZAEFIK166-32 &K E, CHRATERDLRERDHRAT
w3, R F A% %4 HB-12476.

13. —#EFERAEAXE K, ARBRAR RS, K FHEF®R. g
B XA NS Y, ©5Hk 166-32 &4 2 BT D 6948 B £ 4.

14. RA)BEK 13 85K &, EAL—F Fab. (Fab’ ), Fv 3P4t Fv,

15, —##ASERHBX, ELARFEL 1465 Fab FEMDPATERAAR
Z K,

16. FHAELEERAXLABEGEIA, L FiaRAAERAK 166-32 £46
Z B D B &AL,

17. FARFAEZR 469 BRAMER,

18. & AA|EEK 15 #9544k Fab H B aGwmie &,

1
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19. —FHSHRHBX, EAHFLLERAE 166-32 HIRATERRAER
X.

20. —FHAOKRBR, CLHELERMA 166-32 49 Fab K EHPETE
R &AM E K.

21. ——%‘F;éﬁxh%wﬁ%ﬁ}i&ka‘i}ﬂtﬁ‘%%ﬁﬁ&ﬁkéﬁ?‘f% 27
ERARKRIEE—FBRA R 1-3. 6 & T PAE—THIpHF

22. ——ﬂ%é:ﬁ’rimbﬂ&%%kﬁﬂké&.r&%#%éﬁ&ﬁaﬁgﬁ%éﬁﬁ%, 2
FER A BRI 2 —FF A K 8 6934l A,

23. —HESF HAMRAGE BER AL ERNFHERRERGF £, O
ERRRIRI T —FRAZK 9~ 11, 13~ 15 & 19 & 20 PAE—F 8947
) 5.

24, —FE I 5 S AAB K A AMR-AFH R Tk, G EKRARK
Shebth — AR A B K 1-3. 6 & 7T PAE—F 64 A,

25, —#GI7 B M4 AR K 6 AMEA- IR ah ARG F 2, QEAKARK
Sh b2 —Fr A A B K 8 B A,

26. —FbiG ST 5 0 A N IRAR K M AME- AT EIR GG T ik, BAEERARK
SR 2 — R B K 9~ 11, 13~ 15 3 19 & 20 P 4=— 5 44 Fp4] #.
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CR ¥

AR TS A0 B 4 )

O AR,
AEPFRETDE -5 R, AR b g A R dpp) AR R4
E AT R AMR F B E L IRLE.

ERAEF

ARRREFREAL MBS, ShRRR. REREMHER
MEMRYERARETHRERFCAHE, R, ML ZEEEER A Y
KRB, B, R &I AMRB IR R AT AT R R R
KA BAFBE R BAL,

AMREAREOSANTEERIER, BHRABRERRFRERZV, UL
Holers, In Clinical Immunology : Principles and Practice, ed. R. R
Rich, Mosby Press; 1996, 363-391). i3 45/ SR MM BBER B,
HEZE—RARB- R AL MA MR EN. FREREHBIRMOBTER
R, %EZBEC3ANEZHRAT (WHEE., HEARLILEN SRS
mAe Bt % 8) MBS E T EL. AMRER G FR F AAMRE GO A Y ER
KB, 4o C3a. Cda & C5a i4&HF R C5b-0 A K H 44 (MAC), B~
FRXEBH, i@t Edmie., PHE®E. 0Kk X
MR N L miet EN., hTRER. MM ARGE.

BF D AAMRENA FREZHNENZELE -~ LARECH. ETW
%5 C3b 449 H-F B, &4 C3b/Bb B, EXA#52 F3iE12 C3/C5 #14kk
AR, BF D TR esiEd, BACEAL TR REE
FAR (1 8L/ EA), LB BT E RAMKENG FREE T o R4 5 (P. H.
Lesavre & H. J. Muller-Eberhard. J. Exp. Med., 1978, 148 1498-
1510; J. E. Volanakis ¥ A, New Eng. J. Med., 1985; 312 : 395-401).

AMRERS TR S BIERE SR PRSI R P TH AT HA
B, B RLERAEER G DR X (Y. Wang F A, Proc. Natl.
Acad. Sci.; 1996, 93: 8563-8568). EMEBHXI X (Y. Wang FA,
Proc. Natl. Acad. Sci, 1995; 92 : 8955-8959). A4 LR IE @ fE
(C.S. Rinder, J. Clin. Invest., 1995; 96 : 1564-1572). BE#HA
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ZMHEF (T. J. Kroshus ¥ A, Transplantation, 1995; 60 :@ II 94~
1202), e E#¥E(]. W. Homeister ¥ A, J. Immunol, 1993; 150 :
1055-1064; H. F. Weisman ¥ A, Science, 1990; 249 : 146-151). HFi#
#AR1% (E. A. Amsterdam A, Am. J. Physiol, 1995; 268 : H448-H457).
B R ARER E 45 A 4E (R, Rabinovici ¥ A, J. Immunol, 1992; 149 :
1744-1750). o), HREXKER AR LR/ LEEESMERRT 5K ENL
ZA% (V. M. Holers, ibid., B. P. Morgan. Eur. J. Clin. Invest,
1994 1 24 1 219-228), XEFHMG, FEFw. ek k. mE ¥
WA, B, BRER, SAMEE. ERMAAE. BEARE IR
MRE-£., & Sjogren KJE.

AR[E

AZPOERTF DA, EHRTF D L4l H-TF D H9iMRE
&g r e B, QIEAMREY FBER, X H R QISR T AR
Bk, A8 ARG X RATEH X, X O3 £ RHKE G H B Fab,
F(ab’ ), & Fv. D4-Fa&iFk, FHEFR., BRHEMY, RE£68FD 4K
B AR E RN ARSI LS EA LA A,

EBHE T —FELERAK, CHEET D L4 MFRAIMRELD
gk, BHSEH 166-32. FARRERHGLXBHERETEE R ZFRIER
.3, 10801 University Blvd., Manassas, VA 20110-2209, 4#&#& %
# HB-12476.

MHERE

A 1 274 ELISA T4 BT D &5 F % B4k (MAbs) 55 49 A B F D
44, LS HHBARTH LKA MAD 166-11. T = 4 HARILH LK 4 MAD
166~32. T HATie ey /K 4 MAD 166-188., T EFHArita &AL
MAb 166-222, Y-#b& - MAbs 5B -F D 89 sk, B 450 nm & &) K%
B (0D) &%, X-#/X & MAbs #93R .

B 2 %7 MAb 166-32 £A-4E 10% ARF e LT, sASH
4 it ( RBCs ) 89 F 3% (AP) B e 09 dr Sl 4E A, 350 IETF FEAFITL A9 L4 K MAb
166-32. o B HARIT A HAE A X 6 B #H R 1T B 6+ B8 MAb G3-519, /&
FstHIV QBBEE gpl20 HH—H, X Fi#—FAR, Y-BHEATY%

2
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0 ot B VE R, X-4b & F MAbs #9 3R,

A 3 2% MAb 166-32 EA L 0% ARFE6ELT, sTARHKN LA
414086, ( RBCs ) 69 % (AP) B da by #AE B, T8 B F AR 1269 A K MAb
166-32. o B BARILH LR AL X 9 B 48 T L4928 MAb G3-519, 5
HsT HIV LIS E & gpl20 A — M., deXP@#t—F NG, Y-8EF%
GG AP HVE R . X-$h & 7 MAbs 693 .

B 4 BF MAb 166-32 RAbdr4) C 8408928 RBCs #4118 42 (CP) %
fr, 42TRHESdBEARA C5 MAb 137-76 sE4bdm 4], £ BB AR08 &K E MAb
137-76. H£ SR MR ECEFBFRLAESHARE MAD 166-32 R FAtEs)
B MAb G3-519. Y-4h& T % K aipH/ER. X-34& T Mibs #93R .

B 5 27 MAb 166-32 3§ %42 (AP) B ot HI4E A, B b T8l
FECAEBFAT D MAb 166-222 FAHEMARIE-TF D YA MiE Fm
AFEREHHAAERFD R, WOWESZERL 0.3 8 5/EH 0,
¥ MAbs 9 &4 T 47, T8 EF BARRAERR R IRA, 50 B HiFiL
#9& X & MAb 166-32. HSZHAHBHFILHENXEALLRAE Loy B
MAb G3-519. Y-$hXE % EhipsltEA. X-4REAE-T D &RE.

B 6 B4 MAb 166-32 sH4&# Bl -F 99 EAC3b mie e ap 46 M. Bt
F¥% C3 H4biEd5HFB EFPAHATDEFTERTEACS @i, &
BEEFERPRAREREY MAD 166-32 AFWH BT D FH. £TSEF
HAFIT AT A% MAD 166-32. B ARt &K MAb G3-510. Y-%b
R % B R, X4 & MAbs & E.

B 7 R MAb 166-32 TH#4) C3a G RBAER. BEEBETLE
BT A f ot ik E 81842, C3a 69 £ & T4 A ELISA A &R £,
%08 JEJ ARG BAAE MAD 166-32. £ H BARiLe S REAAL X FHE
T Br 69 3T B8 MAD G3-519. Y-#h4%%& C3a Z 4 64 % dp4l4E A, X-$5/%& MAbs
o R

B 8 ¥ MAb 166-32 TT%4) sC5b-9 IS RBA K. BEEBTE
B FA S E b ERAMRE B B2, sC5b-9 &9 £ A T4£ A ELISA XA £
ME. S EF ARG EAAE MAD 166-32. &8 B BARITEARELLE
AR UL Be 4G T B8 MAb G3-519. Y-#44% & sC5b-9 A A6 % I hl4E M. X-4b
AX % MAbs % R .

B9 277 W MAb 166-32 & 3t Fab sF R & # 49 & RBCs ¢ FH 215 &

3
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MIRIAER. RUBEBIFLHERE MAb 166-32 (& 1g6). R EFH
I LR A MAD 166-32 45 Fab., Y-3hRK A % B hipsl4ER. X-K 4
MAbs #93 A.

B 10 27 MAb 166-32 23 Tk B R B 2h & 69 o3& F 69 B F D 3¢ &
B HH % RBCs 89 F X8R E ot HI4E R . L0 EF HBARLH SR EAL
F. BOEHBRROEREEEERE, T AHBIFLOENEETH
i, FOEZABREHEREERLE. TOEBRILHERE
cynomolgus B iy, EEMIFLHAENREFLF. TZABAFLHEREL
¥, Y-3RXE % Enird4EA. X-5/K4 MAb 166-32 ¢4k &,

B 11 25 MAb 166-32 KRB HFRBELABZGAF DUFD ) L4
ARG ELISA PRIRE Y., F&EFHARITLHEREAARF D
FD/Hu. 3 B BAFREH LA R E-F D---FD/Pig. F8 ZAHAFILHLE
K% FD/Pighu. $04# = AHAFILH KN AAEE S FD/Hupig. HUE
HAFILA R R AR L E S FONDA, TEHHRILHERATEEG FO/L. &
FEFHARCAEZRETEES FD/RL. ZE HAF L0 SR ELQBREYH
TSR, FATOREIFH—-F AL,

B 12 B7 8 F#A/K 166-32 Fab A X B AR FEE
(A)pSV2dhfrFd & (B) pSV2neo. HSERE%H A Fd Ry B BF. &
KA BAe T B AR AR B HOMV 89332 -F R B 3T LF (B-P). Eufde
HEAarie R A =& 88 R 8% (dhfr) & neo A . pSV2 AL H L AT R
B &% ¢) DNA K B ' pBR322 DNA(F £,) €4 pBR322 DNA #) E 4{A2 48 K 3%
(pBR ori) B ABtKEE—&FFELHRMAE (Anp); SV40 DNA A EHE
RABARR, @4 SV40 DNA B 4| A 44 KK (SV40 ori). FM BT (dhfr
% neo AE# 5" ), BRIEF#AAIEE (dhfr A neo £ E 8 3°). R A SV40
MBI FBREST AT TFIARN I,

B 13 B RABANM % RBCs 89 #8142 (AP) B et ivF 4R, HoiE
F HAFL 6 A F DR MAb 166-32. 3.8 B BAR T e R A H 4K MAb
166-32, % = A BRI ZNREF AR T B o BB BHK 63-519.
V-3 AR R B VER (%), X-#RAFRIRNRE.

B 14 7 R K RBCs #9582 (AP) B e l4E M. £ E
I WAL IR0 KA AR 166-32 IgG. v W HARILH &R K cFab/9aa.
£ Z AL ENRE cFab, V-8R EhpHER (%), X-BHKE

4
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IgG & Fab #) & &K K.

B 15 BFHETF D VAb 166-32 B HF AR KBS 5 5 b o) fo
HEHRFHHER, £ EHAEFRKE (LVEDP) A £ % MAb 166-32) &
FS IR (MAD G3-519) & 7. A EE(LVDP) A= E % (MAb 166-32) &

B I6Z2ARABHES B RCHEARL T F AW LS T E(LVDP) 694
Rk E, EEREAM MM EBIRA MAb G3-519 A, & FTEKE
A MAb 166-32 &SRk, A MAb G3-519 &ML AER 4% A4t
G, REeEH LVDP, # 8 MAb 166-32 &AL 84S A A 4% AfE 60
245 6 45 S AR 1T IR 4 49 LVDP,

17 2ZFEMASARRERS EARCEGEREY, EB0 Lo
] EHEE R R T4 Bb RKE. MAD 166-32 A EA SEHASL(THH) 4
A &9 Bb 8 2. tb MAb G3-519 & &GS (8 EF ) F4K, p<0. 05,

B 18 Brla MR FRERERENE, ENTFREMNELH MAb
166-32 (5.5 EE 5 ) & MAb G3-519 (3 B ) KL BRI AR & Gl .

B 19 Br e AR Ca k/E, CN1TFRE I & & MAb 166-32 (5£
W E 7 ) & MAb G3-519 (- B ) LB A RSP IR R SR,

B 20 B R gHmey sC5b-9 RAE, ST REE.% & MAb 166-
32(FEEFH ) H MAb G3-519 (E - B ) Rk oMEER R Yo &,

21 B A% B RAE, N TRERNEEH MAb 166-32 (5%
S UEFT ) B MAb G3-519 (55U W] ) AL IR 4IRS EIR R .

B 22 RF e R A C4d X E, AT RE 8.5 & MAb 166-32 (%
W IEF ) H, MAD G3-519 (R ) BRI 2 RILE.

A 23 2.7 CD11b & P di sm 0 & 0 69 £ A K-, X 43 dm e TR B) B
&), 5 % MAb 166-32 (. EF ) R MAb G3-519 (924 [ ) & B4R S0 1A
FREGICE. CD1lb AR AN R E M0 SR 5T RF6) F 3 K A%
B MFT) # £ 7.

M 24 8- f A F e CDE2P 49 £ A AP, EAT-T R E 818 .& &1 MAb
166-32 (s £ ) & MAb G3-519 (£ B ) LA a RN AR R G .
CDB2P 4 & ik T VA W % B a0 he 3t 3 B 44Tl 1360 -1 3 R AR E FD Rk
T

B 25 2% f A% P P bbb A 1 ) BT R B (MPO) SRR, €

5
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fi1F AR B aF AL E @ MAL 166-32 (- EFH) R MAb G3-519(R.OH M) &
R B I R .

) ZIF &AL
SEQ ID NO ! 1 AAEF D Y F 8 A7,
SEO ID NO : 2 AARE-F D &g RAB A5,
SEQ ID NO : 3 A ¥ E-F D e H BT 5.
SEQ ID NO: 4 A HE-T D ey L ABAF 7.
SEQ ID NO : 5 A4 B AL MAL 166-32 Vi H 455 4.
SEQ ID NO : 6 A4 T A X LB MAb 166-32 Vi 2k B &9 1& K B
(adaptor), FA4E3]4.
SEQ ID NO: 7 A4 T A ALE MAb 166-32 Viik B 6938 K42,
SEQ ID NO : 8 A4 Fik Ml £ MAb 166-32 V, 3B #) 37 7]4%.
SEQ ID NO: 9 A A vl MAb 166-32 VA B &3] 40,
SEQ ID NO : 10 4 A vA %% MAb 166-32 V, A B85 4.
SEQ ID NO : 11 4 Fl¥A PCR 4% MAb 166-32 Fd A B & 5 3| 4.
SEQ ID NO: 12 3 A vA PCR 33 MAb 166-32 Fd £ HE# 3’ 314,
SEQ ID NO: 13 A B vA PCR 473% MAb 166-32 Fd 2 H# 5 3|4
SEQ ID NO : 14 3 F vA PCR #3# MAb 166-32 Fd A B # 3’ 514%.

AXPBYTRELRE

A. AB-F D&% % KRk (MAbs) 15 4] &

BEAEPH—ANBRERFTEY, H-B-F D4 MAbs TBL R ik g
A ¥ REOEELERT D LAERL B4R, KA, ©EEFEK) AL
MRBEEAAAEEARTDIRAABREESE. FTHRALECFHDH#ITL
B, Bl AR KE REALRRZONHAEPRAABHTABHKE
e RE LSS EHRB(SCID) IR, REXBTAGS S RS, d@idk
BESBEshhey B Hemips ZREmIC(Fl4e Sp2/0 A NSO) ##ka-m K
1%, 4w G. Kohler & C. Milstein(Nature, 1975 : 256 : 495-497) Afi&,
i, REFDRAFTUEALAEALTRETAAPTAABKEMEOHF L
F4R P4k Fy 3, Fab X & R 3K/F. MAbs s AEF D &9% —44 T § ELISA,
Western #Pik, RET LB FHAFTHR, RAEMAMRELAIFFHE

6
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e, 3T FIEER TR AR RAIFB L 3R 4a 8 (RBCs) #935 o 5 HF
#ATRD, S TERBETHED RBEHMA B R F RBCs 34T 3-4r, Fal s
P ERBRARNHBRITLE., LiAhA T LENBHEB LS
A B F D 8 EHF— i,

R ATRAAGEER A S LA, RATFDRBEEAHASK £
RBAC, ANRACBARARGH KB, G RE TR AN, HmE
FAFE AR (HAMA) BB, RAAKIEA 1g64. 1g62. RECHEREEEHY
IgG & IgM, CIIRLH BRMAEYG MMAEM(S. M. Canfield & S.L.
Morrison, J. Exp. Med., 1991 @ 173 : 1483-1491) BAMKNFé) e 3
(Y. Xu A, J. BioL Chem., 1994 :@ 269 :@ 3468-3474; V. L. Pulito
A, J. Immunol., 1996; 156 : 2840-2850).

HERAHAMB R o) THERAHE, CEAIVTERRARL
B, ABRURKICEESRAREA EGEBEGARSF]. EARKRAF,
RA R KRR ESRE— e iME sk Z K% (CDRs) iR A ¥ 4 F ¥ i
WA RIEBE P, AR ES TR R (REXESFETE
RAERRHDHM)RAEAFBE FARKRGERERTT. AL L
Riechmann % A, Nature, 1988; 332 :323-327; G. Winter, £H+#|
5225539; C.Queen A, £+ #) 5530101.

FRBUFRERAELRE T A B mbABdR&, wEEREH P
PCT/GB98/01473 A&, LA B A THRAR, THIEHEIRG LM,

AFRTHENFEHE, ORBERAALEREZTSAELE
(Stratagene Corp., La Jolla, California) ®4 AHRARE R B (VH, VL,
Fv, Fd. Fab & (Fab'), HFEREMZTEFASRIGI AR LR B
FEOARK. ARKRFTEBE TALBREEORRMAAELARIRAT
%ﬂ%-, s B, T A Abgenix, Inc., Fremont, California, A Medarex,
Inc., Annandale, New Jersey 7%,

R EERELESST, AT ERZE Fv KmE, LHERHK
("ScPv") R M EF %A TEEEH 4946778, b, Fab 7F 7 vAFA A
M A A (M. J. Evans ¥ A, J. Immunol Meth. , 1995; 184 @ 123-138).
P AT 7R BE - 6 AR AR R P £ 4 B MAbs SRR, ALK R R
Foh L LA AR S, BT A K S R A M RARFLE R TR K
SR RIHE L. BHE, SO LEGHHRARELE FHARITRAS

7
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%, LEAEEEFTE R KR, sf, REFBEAOR PR DFTR
HERGEBF A, A TERBRPEHBRMEMNTERTRIETEE,
ETREFIRATERNST4HM, TERAY>TREVEAES TR
R A G Fe AR A LE SR BN TFEM IR EF D FRG 5
F. AT ARAR. BRAERM, EHEFBRRANASY. AR
SFTUAERER B & RBEAERT AEAMRERG IR A, Bk, FTH
FASIRET RO RKMEF AT ERNBASNEH L AP HSEFE Ly
5.
AEPA—NMRAERFTEP, CA—EAIH (VLR TERREARLE
X 84k 51Kk Fab £78 77 9%, Fab Z PfviAEig 2 B H:
1. EILEEMN L HRE G, FETRESITFHERFHM,
2. HHENSTF, CLABRVARRLREGMFREHATE
M,
3. CTEMED ARG THE, BEGRRICABEAEEGAE
1.

B. K - FD4F&EH

HEF D E445F. HMA&, BAKY R BT AE S H i3 S Mgz
BB ERA, CRLRBTHEER BARRKEEH. AME. Ak N
B, ATF. &R, L4%. #FH. FARZ LY, IHLHETEEN
A ERFEMEFD, H B4 C3b. C3a & Coa A EE WA C5b-9 &
%R

IR ARESTFOETEAR TS 10 A 500 L/ EHhFZNE. &
TR ETREREAANERENEAHFT EMNG, FLTFERHNBHAL
A BT E.

HEFD T THEHERAIMRENR / ZAMEFREZAZHEH L
g, B, THEEE, fdBARIEK IR R ELR. KT
FARFARAS . AR X s ) A RIS T BAME R Goad B R Aeds 4 30, 7E AL
AFHEREEN. CMNEERRARET  (DESCETAERH#ARER
6B E. SEIE, PR, Hbhkt, BEHE. FABERSB. L%
TR RAR 5B s e, (2) £EBW KRB, AFFE osf R kL.
BACER B g, SRR, RSN AL PERW REK

8
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B, BRREBE., RTESRT L, EHEEEIREEREL 3)
HHBEF B ERBHNEF, AU RREWRE Biihidsd, (L2 3|4
A TBRELMPFUEFN ALK, S LBAFTOEEARRT: 4%
Masip, EREMEN. RRBBREAY L, LEHERR X MBL,
CATL T AR LR 69 b R B ATE 5.

HEFDHSFATATFLMARLETF D AARIBMH S ik, 2
¥, FRFHIOAELEIBTES, RYFBY, TEAREIFHI D
Al e % AR LACFE R ELISA. XA BRE TR TH R4 X (AL T 5
Z ST EFERF D,

C. BFDwHMeA T A G HES

L @By BT D Idl A SAT RS PSS ERTAE ARS8
BAZNKXERD F SR BTN EITIER. T & LR FANBaERst
g BOSLIE B

5 A6y 2 A AMEAR R G R & AA S SRR R R FiEA BT D 47
FIRGRARHHE, ENAGERLRRT T aFHRALRYG HF
Weisman % A, Science, 1990; 249 :@ 146-151), wa & # & (J.W.
Homeister %A, J. ImmunoL 1993; 150: 1055-1064). &% tL4rstips
BB 3B £ (S.K. Datta. Meth. Enzymol, 1988; 162 : 385-442; D. J.
Salvant & A.V. Cybulsky, Meth. Enzymol, 1988; 162 . 421-461). %
KB £ X (. Wang ¥ A, Proc. Natl. Acad. Sci., 1995; 92:
8955-8959) . RA R MMz (R. Rabinovici FA, J. ImmunolL, 1992;
149 © 1744-1750) . B E M BT B HEH K (T.J. Kroshus F A,
Transplantation, 1995; 60 : 1194-1202). 345 M. S. Mulligan ¥ A,
J. ImmunoL, 1992; 148 : 1479-1485), VAR uBfi4-# (C.S. Rinder ¥ A,
J. Clin. Invest, 1995; 96 : 1564-1572).

T @B dol] TR ALK, ARIELERAE,

%3H 11 BT D MAbs & #) 4
¥ 8-12 Bi#-eh 4 A1J & (Harlan, Houston, TX) & T AL 25 %
454 §) A o 3% (Advanced Research Technologies, San Diego, CA) #1H
F D, EBF DEF Freund K424/ (Difco Laboratories, Detroit,
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Michigan) % T 200 s sat 34204 &K (PBS)pH7. 4 F. WEF D 44
PR+ ZHUL AR F A 4R (SDS) - B 59 M B A B & vk (PAGE) 2l 2 4
>95%. BT D% T @eg A BIATRE LI AT b b BATE M E M,
1% 2 B st A T 245 vA Freund KR A7) 785 25 5 5 AR F
DHKR. REE2BEFRFRN I X, sHIDRABHEE 4 PBS £ 25
WAARRIRA. EBLBEES P, RAERLE DR OGRS Lm0 AR,
HAKE Sp2/0 B MmIEwRA. ES S0% BB MW 1450) (Kodak,
Rochester, NY) & 5% %X B (Signa Chemical Co., St. Louis, MO)
B3PI/ S5 x 10°49 Sp2/0 A 5 x 10° e mpfakd. KELEAAT 10
% ek, 100 4/ EFFEE 100 E/EHBEFE. 0.1 TERK
FToEk, 0.4 BRERFESUR 16 B RMFERE lscove fi P
(Gibco, Grand Island, NY)#&fwfeif £ 1.5 x 10°Me4mAt /200 It &% %
R E, 200 EH ML EFRMEL 20 A 96 JLAE KRR ILE., 4
10 REBHER A%, FTAELISA Fitits shibdd BF D A,

¥ Immulon 2(Dynatech Laboratories, Chantilly, VA)#&A4&-F 4%
83 3LiA L AN 50 A AL AR F GOBE L/ E) £ T B TR EABRATE
. RGO R BT D TRRAZDEAEGRAK, -k i
Bk )G, e 200 444t PBS W &9 BLOTTO (BLAS#345) 283U F 1 Bk 414
EE ML E, 185, A4 & PBST(4A 0. 05% Tween 20 #) PBS) i# %
L., MBEEEILIE 50 #Aay3Esk LiFk, 5 50 #sF BLOTTO Ré-, &
Ja ZHARPRAILPF. BRE 1S, A PBST #A#il. REEit5 R
BLOTTO 3 1 : 2000 ##a4 ikl A8 (HRP) 1834 69 £ 3 &, 16 (Fc
% —) (Jackson Immunoresearch Lahoratories, West Grove, PA)R &
R eELt5 AR, 84 0.1%493, 3, 5, 5 w9 FABER (Signa, St.
Louis, MO)#F= 0. 0003 % it AL &, (sigma) 69i B AL B B sk m 43U
4 B &, 30 4-4b. Je 50 AT 49 2M H,S0, 2 &L AL R B, & A BioTek
ELISA ++4% % (BioTek Instruments, Winooski, VM) & 450 nm &iEERR
24 OD.

RER MBI AREFRA 2 MK ERTED  DETBANE
o7 ik, Ml LR R AR T R B R RBC W FRERE b
FahipEAER; A IDETEAT ) BMNEERAARFLENELRE
HFH Cla AR THWHER. FEHEILY e mie Al ReAHBLAT
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M. A AR MAbs £ ELISA Y 5 E-F D YR bk, HHArit e X B A5 #
PR, MERFLERR, AEG A EABEENAARAK, A ELISA &
B 4 AART D LRAKSE MAbs, X3k MAbs £ 5V4k&r 2 4
166-11. 166-32., 166-188. % 166-222(H 1). R ¥, MAb 166-32(IgGl)
3T & e N22 9T 3% A R B % RBCs & 2618 720K ofn.,

£HB 2 AA B BB AEARALEF EMNETHETFD MAbs 98 HF &

MAbs 166-11. 166-32. 166-188. & 166-22 £4-FARF D #4314
FHTAETABDERAEARNELBRANEF %, %A BlAcore M
(Pharmacia Biosensor AB, Uppsala, Sweden) M. PR 440 ¥ 5 ik
AR 42 HEPES—4% 7 37K (HBS) (10 & B & HEPES. pH 7.4. 150 && R NaCl.
3.4 £ KR EDTA, 0.005% £ & EAA P20) ¥4 25C#47. HMEEHF D
44 F MAbs 9442 FH, B DA IgcHL) BZEZE CM5 MM
(sensorchip), B Z A N-ZBRAEHBLHEAEN-TE-N -G-ZCTHERE)
2% R AL R BOR AT, RGHEEH MAD LR £ T AR 69 ITmIAR,
FERAFRREHRF D. AMEHFSEFH Koo, B HIBFHR
BHERF DS AHBEREQSARR, SHER, 104ER, 154
FERB 20 AER), vAS WA/ 4EREHREILY. AMNEIREEFTH
Kaissoe) » VA 5 BF/ 500k R334 100 RERETF D £230F. ANEHX
3 IE T2 ] BlAcore R4 P HABEREGBASH. BEA MAb 166-32 H#
Bt Kussor BT RESAZ RN, © A B L KEARF 09 B LIRS,
ERTERF—S6BPARNEAG /iR EFTHE. BEFDIRLEANS
B BB BE B £ EAUAAR, Bl R B AR B 6T MAD 166-32(5 AER,
10 EER, 15 R, 20 RAEBERA 25 AR A T F Ko & 200 24 B R
BT F Koiusoo) YA B BH/ H 0932 B A Z M. B B X 98 THLE
B8 AN-B 4T 45#7. BlAcore LBF DE&4 EZMbs ¥ N EHN THTEA
1. MAbs 166-32 & 166-222 s+ B -F D B & A, HL-T4M 5 %5 K
ST 0.1 BER.

# 1 BlAcore L HF D44 % MAbs &30 hF &

MAbs Kassoe (X 10° M'S™)  { Kitowoe (X 10°S™) Ko(X 107M)°

166-32" >10 1.1 <1

11
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166-32° 4.6 0.76 1.6

166-188" 8.75 2.1 2.4
166-11" 8.0 1.0 1.24
166-222" >10 0.8 a1

‘ERMESREY, EAEFDASNY, FHRAZ AT HRE-F DMAD #1{i
MAs, IE-F D MAb B b & 1gG 1$5K.

1% F MAb 166-32 A 49-#r4h, BT D Bl BRAS I ik B EARAR.

Koo FHEEEFE, =Kuissoo/ Kassoc

LM 3 AMRERGE LR G

AEFR H BT DMAbs R IMPHIAMRER A R FM, AT 2/MNE
friX 3%,

S FFERER, BRAEMKNOL RBCs AR/ B ME F AR
(GVB/Mg-EGTA) %t 3 K, ZE&F AT L 2 EER MgCl. X 1.6 EER
EGTA. 10 B Re9 ECTA # B kipH) 2 8i&#2 (K. Whaley FA, T AW
Dodds (Ed.), Complement. A Practical Approach. Oxford University
Press, Oxford, 1997, pp. 19-47). #E#sctmpiie 1.7 x 10° @t/ £t
FES$TFARS Y&, £BK 96 LMD X TG SILF, 44 50 At 2%
AdniE (20% )5 50 B GVB/Mg-EGTA X £ #| £ 403558 MAD %4, K5
B 30 A O E RS L RBCs BiE R ESFRAMEILY, 50 EFHEF
AdeiE (20%) 5 80 #A GVB/Mg-EGTA %4, U f3aFREFX. Wi
st B8 5T 4% J ) #F A I Be.69 47, HIV-1 gpl20 MAb——-G3-519. & & RA-W A 37
CIBH 30 24, REHFHREMANXFRERZZSLER I5H, REHT
VA 300 x g B 3 54, d4E B (80 Sk, AT K 96 UMK,
F A 3L P LM E 405 nm A8 OD. Byl B S LA 100 x [(£
MAb %5 OD-sf 7% 2 &, % & OD) - (A MAb &) OD-frik B &% & 0D) ]/ (£ MAD %
OD-FREHF 0D).

B2 25T ke T3, MAb 166-32 MM A B4 X, BApH R84
#) % RBCs LA 10% A F it e FHRERE R, MREXEFNAEER
B (MAb G3-519) £ abipd)4E M. MAD G3-519 s HIV &L 48 % & gpl20 A ¥
—,

3@ MAb 166-32 f£ 90% A ek F 69l M agX B, HhEA
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kAR, VASREH 10 EERE ECTA R, % 10 TH A7 #H520
MAb 166~32 3 G3-519 /e £ 90 ## /A EGTA & B A S ik, 45 96 FLsw
KPR PHETHEAELNI, EETRTHE 15454F. B3040 #Fny
% RBCs mELIL. HFRAEITCEF 3054, KR PRAFKERE
LR 154, A£300x g TES 354, KELFER BO#H), BEL
& 96 LA X F AR AR ¥ 405nm ALY OD. A-FRISAH 2 A4 100 #A e
90% A& & 30 ALK RENLFZEFFTHIL, AR 2AMESHR 100
WA 90% A iFERGEEFERIKRE Z M RBCs MR A TAE B,
B 3 BT 4T #4E, MAb 166-32 T AR B X 7R 240 4) K 208089 %,
RBCs f£ 445 90 % A fu ik 8 ol F 381275 oo,

stF 2888, B8 H0.5FERRMCLAE 0.15 EER CaCl, 899K/
B R4 E A B K (GVB++) T 4928 RBCs (5 x107 i/ £ ) A 8 ik %/E F
g #ik & 4728 RBC %738 & & (Inter—Cell Technologies, Hopewell, NJ)
B ACTFEH 15 040, RER GVBr+Edksnfl. FFAALENQARES 2
% .

B4 277 vATFH4E, MAb 166-32 B A X F)#r &) It B2.49 2+ B (G3-519)
AL H| B4 RBCs #j B #ig 25, 2fadsBiA C5 MAb 137-76
2. B2, 3R 4 HEEIE, MAb 166-32 & — s MRSty
FIIER,

$E4] 4 MAD 166-32 XX B F D&% — 4

BT EANE, R 2 NE X RIE MAb 166-32 AR F D&+
— i,
(1) 4 M kB4 % RBCs &5 B -F D 481 6535 fn i B 30 %

HhRBEARFHLEIREATFD XBLWHABIRETBEAREFD
MAb 166-222 #9 3M Emphaze Biosupport Medium (Pierce, Rockford, IL)
fEAMAER TR, REAHREZEMNAZALELAFD GAEELES
BIRE f, RN EAM LT LY 3 PN FTE, BRTHESRE
MR F D mERETRFDMLEXNTHELEREN, ARFEALT,
% RBCs ¥ otk i THR-FD. TUELERE FTHALHEFDIRELL
PERe] (B 0.01 WA/ EAE 2 WA/ EH) (B5)., BH5EEFRF, 0.3
MK,/ EHE MAD 166-32 TEAL 0.1 WA/ EAALHNEFDHATE
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234 KB AR RBCs #9i5 2, 7 A MExt BB MAb G3-519 4R #1 B -F D #3%
f X Hvh, XA, AR ES 128 (MAb 166-32 3B -F D),
MAb 166-32 T H &4 #AEF D #h £ HiEHE. B MAb 166-32 s E-F D
RIHA B FFRASMRMAE, IFRELARA FEELST GiMRkFHE2
Gl ERIEAHHS.,
(2) EAC3b % 8. £ % C3 454656 sk 69 47 4|

FAC3bL #mie b @4k 7 A C3b(® B National Jewish Center of
Immunology and Respiratory Medicine, Denver, CO)#1%43# RBCs. fE K
Ky, BdmAEFB BHFPEBE)AETFD F8BC3HhsEa
F EAC3b ek &. /5 EAC3b #mfe (5 x 10°) A DGVB & (50% . hb-%4A
3K, pH7.2, €.4-0.075 £ER CaCl,. 0.25 £ /R MgCl,. 0.1% 84
B, 2.5% (w/v) BRSE, R 0.01% BEH) A3k BFhsoimpelk
FT 1.5 Z/6DCVB", AFPGORA)AEFBROKL)F. BFPA
BT BREMARMEATF. & 50 T A @mie B F &0 E TR 96 FLakal X
FAHEILP., RER S0 MARFD (L2HREL/Z) 5 ZFIHBEL MAb
166-32 & MAb G3-519 694w E4-mpntsL P, £ 30CERF 15 4-4F.
BT D &R E(L2 REL/BI) ARBFALTHMERZEFHT 0% 0
., BEWE, H¥@mEAE GVB-EDTA 35k (& 10 TR EDTA AW/ Bk
TAngE R HK) PR 2 K, REHMIESET 30 MA4 GVB-EDTA 324
., ARIEM, & 100 BB A 2F (Signa) ( 1 10 ##8 T GVB-EDTA)
o ERILP. REWERESMAE ITCIRT 30 540, R mn R4 T 300
x g B 304p, MEEFE, B-E 405nm A% 0D,

B 6 2577 MAb 166-32 #74) EAC3b e B R 6y ZHb 2R, MA A
MAL G3-519 >R &4 Hp4], MAb 166-32 4| B -F D s+ EH-F B #44n%], Em
i %, C3 #:3RAE 7L BAC3D 4848 6 1 K.

341 51 MAb 166-32 stig i AME L6 BE A R 35 E & C3a 9374
Hit—F A MAb 166-32 s+EF D #9shdb-d —ik, R T MAb =18
AR GER BT A) LM S ARG, FEERE AR
B "R B4, Sigma) (1 £ A/E ) £ GVB/Mg-EGTA ¥ 3 K, RE# 1
£ 5/ F 5 B TFARE 33k, 48 25 B R R ROE 49 MAb 166-32 2, G3-519
5 95 A ALE (1 5 8B F GVB/Mg-EGTA) £#RAE FRE, £AEET
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BE 1S 4. BARSRAK, BB RERA LT, BAE, K50 KA
HRNSEERBRFRMELZET Y, £ 3TCIRF 30 54 B#E T 2000 x
g BS54, KELRFR, HFEFNHDLIMELE(Quidel, San Diego,
CA) B4, BHHAAT-25CHENW. #H5BP Cla & sCob-9 MR AET
B ZF A8 ELISA R £ (Quidel) 4&J B HLEA Bt 47l &,

A 7 277, MAb 166-32 TT#4) C3a B AMAEIE BB 4, AL
X84 MAb G3-519 M) Bsbi R, XK IE AW, MAb 166-32 T#H4IEF D
9 C3 $:385 4 R, MADb 166-32 3§ B -F D o9 & 44 %) o7 4 2L 69 [LAF C3 3k
Bedy A, X THGHLRELE C3a A BT, W FHAMUBREEME
F P ah C5 43BN E, X TH sC5b-9 (MAC) sk &9 4 4] E8A (& 8).

%4 6 : MAb 166-32 #) Fab 33 AMk iE 4L 69 3% o 69 p 5]

A #R MAb 166-32 B4 X 7T & 4o & A4 MAb 166-32 — A 3L
FpalAMK P42, MAD 166-32 49 Fab 1% A B AL a9 X A & (Pierce) it
AINE & BN A SEAT 9 &, R B 5 L@y /4818 1 K B S RBCs A8
Fab 3% 3 & 4205 fn ¢y dp ) 76 1L,

H9RTT S8 %E, 4 Ig6 & Fab &8 2 RABML 64 FBET F R AMKE
hGEe A, XM R KB, MAD 166-32 9 EMHXEHFWE, CHRETS
HE AN ISR IELSLE T D 698, sbH R TH S A Fab %
BFvHEAIBRSFRANEFTER. EAE—EM B —-AMEZ, BH
ARG LA I ebiE. 4T MAb 166-32 &5 Fab A ik, 1%
MAb 2] F D LiRpl M &4 2 ETHE L EZH RN,

53640 7. MAb 166-32 A RR A XS b FHFHERE LGF A
AFFHMAb 166-32 5k G REH L FHYHRTFT DHIAXRE, AR
B) #+ £ M 69 dniF b AT TR BB IE e . B AR B R B A L B M dh 7 8F
diE (AL, BTHK. ZEE. B, cynomolgus #%&. ¥. . DA, BA.
KA. %. BRE ) ol CHS0 14, CH50 18 % X A4 fb4E A B4 £ RBCs
% 3| 50% E b h A A, RS HRISE LA MAD 166-32 ST &AT f ik
#4948 ) 2% do 76 M (CHS0) &4 4w ) 7,
B 10 27 MAb 166-32 stA. MBMRA BB hF LA BANHE
M, 2 cynomlgus . BeBh. ERBLFBA TR FE. ERAK
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FEedpd) R, WA, KR, 2 R B0 sk, X335 & 9, MADb 166-32
WeEAAL. BT, EXEIE, ¥, cynomolgus . FERMMEF D —
M EAL,

L4 8. MAARTD XL KT MAb 166-32 #E47 £ 4 4F B

A4 MAb 166-32 TR BOA R T D 946K 4L, & aBMRAEEA
B -F D /& Western ¥pif L 6§ R S, MAD 166-32 RE B Z A4 EE E
# SDS HMAAEF DEERERER) AL, EALEREY MAb 166-32 &
SRARGHIAZTHGET D

B A MAb 166-32 4o LH#4] 7 Fi 7 R34l D R AH AT D 695 i,
E . MAb 166-32 MTHEATARTF D FHIARBET D BAHAL
B AR s, REBX—E, BETEHGNE, @ATAHEGRETDY
e RABBEABRARTD PHAABREAHNEGEEHETFD REARE
Ak, T RBEAT MAD 166-32 84 R EE.
WHERFDREARESK

ABF D ARAAABRALIREAHARA L PCRIEAAR AR
cDNA (Clontech, San Francisco, CA) A4 feit X6 FHF 83 WHEMA.
H- ¥ 6 DNA M B2 ) BamHI & EcoRI R4 d0¥), 3t d = HhBEAITRRE
A B H 4 pVL1393 (Pharmingen, San Diego, CA) 4 BamHI & EcoRI 4L.%.,
123 F AR pVLI393-BF D/Hu. ABF DL AEF D/Hu, ARHHGAH
FDEAGHHMYBRFINABFHEARASF)FTSEQIDNOS - 1 X 2R.T.
White A, J. Biol. Chem.,1992:267:9210-9213; GenBank #5745 !
M84526) .

BEF D& cDNA %% pMon24909 H A A 458w X % J. L. Miner f§i#
(GenBank i EL-E 45 © U29948). ¥ pMon24909 #) BamHI-EcoRl K A E
PYL1393, 43%| pVL1393-BF D/pig. % BF D4 & A BT D/pig. AKH
BT D EG OB BA N AEFRAHF 57T SEQ IDNOS ° 3 & 4.

EAABRFDHEREMEAEL N HHER PCRATHE., REARK
Fakk it A REAT Tl B MALBRRART| T RABRAAL,
X AAL BRI AR B D s S B AT s SRS RAT B R OLARE . &
—~AREKRHIEF /DA, CEAEAKARLLE | VIISE. DLIEE A
AlISP. GX 242 BXM—HMEF ik, Pl P VIIBERABFDH 113
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PHEABENSERTARAFDHEAR). FATTHRAET D/RY,
CAHHANELBEE | RIS6L A HIF9Y, ZEAETXHIAFD/L, TL
HE—~—ANRHEBEET | LI6SM. %A %% T 4Ky DNA A7) A DNA 2 5
HATHIA, FiE S4B RS, 45 DNA B B AR R & 3545 84K pVL1393
# BamHI & EcoRI 4% %., 4~ %148 %) pVL.1393-H - D/VDA. pVL1393- & -F D/RH
& PVL1393- % -F D/L.

FASANA-BETD REAEKELKELTHAESRPCRYERF. B —
AR A BT D/Hupig, EAHALTF N-#464 52 A RRTFABT D&
A, EARABRARETHERT D. 5—ARE6KAEF D/Pighu, &
BHLLT N-3%58 52 MRBTHAFDHELR, H48LMRLRTAR
“F D. % BamHI & EcoRI /44L& DNA B B3 AIIRIBEILAS 8 /K pVL1393
% BamHI & EcoRI 4.4, #%%)] PVL 1393-H-F D/Hupig & PVL 1393-HF
D/Pighu.
2)RFDEEARA LK R

ks, THHRBEHEUREARNTDEGLER MM S P
A6 F MAR ) B PBIT PR BERLH IR AL, Pharmingen).
(D AF D RERR LA shiL |

kBBRENSIOMEEFEFORTFD REAKFLEAERETS, ALK
A FRABRF D % £ 44K (The Binding Site Limited, San Diego,
CAY AES WA EHFITHN, ¥ IEAERARTFDRAKN2ER/E
1) FEABBELE Ak (0.1 MBS 22 0. 75M Na.SOs,, pH 9.0) ¥ £ 45, H%5 4
Z 9 Ultralink Biosupport Medium(Pierce) A B TIR8 2 I BF. Mk
SR 50 EERCHE(pH 11.5) Fe A U 57 A 58 A 80 R A R 3454050,
Fl4a 10 B R Tris. 0.15 M NaCl. 5 EEREDTA. 1% Triton X-100
%_0.02%NaN, (pH 8. 0) ¥4 i ik ik, HARB AL YR T T 4CTHRA.

HE B 100 Bk 433000 BATRA H R T A J 89 ST mn ey 3%
bk, BitFHREFDESME, A PEREFDEFSBRESTLLA
PBS Fl-F A AL RRFE TR, LN EFDEEGR S0 EER=_THE, pH
11.5 #ebi. KEHBH LA 1 M Hepes & FH £ pH 7.0. REH
Z4& A Millipore MEAZE (M. W. cut—off : 3,000) (Millipore Corp.,
Bedford, MA) Al PBS #t4T4& ik B H &k Lk, B G RKAE W BCA & (Pierce)
o E
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(4) B§-F D 5 ELISA

MAb 166-32 5 R B -F D £ H KA ARy B R 7P T B ELISA X%
AR, K 96 LR A FHRGREAILAZE (A-F D/Hu. B-F D/pig.
B - D/Hupig. B-f D/Pighu. BE-f D/VDH. BE-F D/RH. R B D/L) &4K,
AT M 100 f8At &Y PBS Bk 69 &4 &G (0.5 A/ EF) RTA.
TZBELHEE, LA PBSTB (PBST 4 2%BSA) /38, Lliafrik Ger4d
A5, H3UA PBST iFik. % 100 £ 271 #8469 MAD 166-32(1 #4355/
EA~0.5WEL/EM) MEF, ETEE 10, REHIUA PBST
., e RAHBITE HAEG HRP- F 41 D & 1g6(Fe) (Jackson
Immunoresearch) £ £REF 1 I a#iFHA. KRee LGN BKiTA
WA B AR B AN TR ER B, £ 8 ELISA B4R & 450 nm &4
OD.

B 11 27, MAb 166-32 5 B-F D/Hu. B -F D/Pighu A B -F D/VDA K
&, 1faRkE5HB-FD/pig. B-F D/Hupig. B-F D/RH ZH-F D/L A &.. ELISA
SR 27, ARFDHELEHAL Argl56,His159 & Leul68 # MAb 166-32
54T, X5 MAb 166-32 AT D o) C-3% 4 Hr 6 4R A SRAZBRAX BT
A5 EF D/Hupig 4 FEEm—5, £LHBAEL Argl56. Hisl59 A
Leul68 4 T A7 " FHLEBL IR, &30 W Cyslb4 A Cys170 Z J8) &5 ZBiAE VA
BALT 169 456 P A B4 (J.E. Volanakis F A, T The Human
Complement System in Health and Disease, J.E. Volanakis & M. M.
Franks, eds., Marcel Dekker, 1998, pp. 49-81). 3t&#M 3, "WHAEA
BRIR A —FEEe 1 BB A, ARE X RRARATA BT R A 4R, AN
ERETREETRHFDSF4AE (S V. L. Narayana FA, J. Mol. Biol., 1994,
235 : 695~708). 12" WAL s @ikE —HAE T D MHALEKTH
0 &% % A # K (J.E. Volanakis ¥ A, Protein Sci., 1996;5 ! 553-564).
WA G RIEY, "FAABNR ERT D HRERFHREZAE. MAD
166-32 % 3 Fab £ 44 £ 8 F D 49z R e, 7 F 2444 B -F B 6944k
M

T4 9 . F B -FDMADb 166-32 7 F K X B 69 % B L A 64K 166-32 1gG
B R Fab 9 R F X
H BARAE AR P 4E F BT MAD 166-32 89 %98 R, @B AA IgGl 698
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ERBRVAEERHFET MAb 166-32 t9# 4K, Fikeh HFr Fab $4
BHXELRAANGEEERPA D LEER 744, MAD166-32 TEE A
I o % AR 3SR 166-32 H AR R Fab s M@ R R K #iE T 5.
(DHEBEFDAHMDTEREABHLE

M5Bk B D & MAb 166-32 &) 4 &/ fu i % % RNA, 1# 8 RNAzol
e B BLeH B T4 % (Biotech, Houston, TX). cDNA 69 % —45 A E 5 dT
A E RNA 8. PCR AL AKEGRE C)RiT4Ed 3 3 HUA
FT4 B AR K Ve Ve B 5 — 2 M) K 3% 89 ¥ 5F (degenerated) 344
A S Fl kAT, RAY A DNA AR9A AV, 23 VkB, EAHS
ALK B 69 DNA H .. Vo R Ve B 4844 & PCR #4751,

# 648 % PCR 7 #& Chen & Platsucas{(Scand. J. Immunol., 1992:35:
539-549) A LB AT, EALE VwEEE, 4§48 cDNA 4 H NotI-MAKI 7|
#1 (5" ~TGCGGCCGCTGTAGGTGCTGTCTTT-3" SEQ ID NO : 5) #4T4]&. & K
4k AD1 (5" ~GGAATTCACTCGTTATTCTCGGA-3’ SEQ ID NO : 6) & AD2(5 -
TCCGAGAATAACGAGTG-3" SEQ ID NO: 7) % Z M4k cDNA#T 5 A 3 3%, 3
3% a4k A Notl ildbthd., B4R A T PCR P, vl ADL E#
IFELH 5 B#, vA MAK2(5 -CATTGAAAGCTTTGGGGTAGAAGTTGTTC-3' SEQ ID
NO:8)% 3" 314, #5500 bp & DNA K B F5LIE £ pUCL9. #kit 12 A4
RF#—F oM. FH 1 ALBBERASH T Sp2/0V 1554 & —1 49 CDR3
A5, HFERTHR R 166-32 & B aaib AR S-S e o k BT,
NotI-MAKI & MAK2 EH##ATE K GEM, H4MECGRAEASE -/ bp
T A6y 182 & 84 bp. F DNA MAp 3t 3 M BHATEHH, 7B HF5 64
B Cxty—34. 28 Vh R FK.

A £ B v X B , # A NotI-MAGL 3 # (5-
CGCGGCCGCAGCTGCTCAGAGTGTAGA-3' SEQ ID NO : 9) #1434k cDNA. ¥¥4B X
% AD] A AD2 #32 F 4k cDNA 9 5° & 3" 3%. k05 3735 A Notl iH4L
M. HIHILEMAE PCR P RAERAR, b ADI BEHIFEHA MAG2(5 -
CGGTAAGCTTCACTGGCTCAGGGAAATA-31 SEQ IDNO : 10) 4314, ¥ K E N
500 ~ 600bp # DNA ¥ B %/ £ pUC19. NotI-MAG1 & MAG2 FEHH8E B &
Cvl R, #FB454&ECy1EEE—A bp Firey 180 & 93 bp. A DNA
WA 3 AL BRATON, BEGAFHNESRNCy 1 6)—3H4a. 234V,
VA B AT AR
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(2) M %A% 166-32 Ig6 & Fab 8§ k& &K 4K

F2 PCR P42 Vy B Vi A B A 445, vAE 5 35w Kozak SRl 3
AN AR, SV AF 5 E L PCRASRE, M V& Ve B BB A
ASHACyl B C ¥EREHEKRE (cassette), F2%) pSV2neoV,~huCy1 A
pSV2neoV-huCk. #% CsCl #E -4 e) T4 R 248 BARK 42 DNAs A F
Fuik B g COS fmpb. 48 ) EHE, ELISA #midgsk Eida P &84 200 T
B/EHIHEAIE Ig6. KB @M, $)4 % RNA. AER dT H3] 8N E
RNA &-7%, % —4% cDNA. f& PCR P 4§35t cDNA A 4EA4%, #14 Fd &x DNA K
%, sF Fd £ B, £8 (5 -AAGAAGCTTGCCGCCACCATGGATTGGCTGTGGAACT-
3’SEQ ID NO : 11) A4 5 343/ X &R & CHL #9 3 %3514 (5 -
CGGGATCCTCAAACTTTCTTGTCCACCTTGG-3" SEQ ID NO : 12)i#4F PCR. DNA A
5 FIEBR A A G Ve BA TgGl &9 CHL #5#93%,. A i B BN L5, 35 Fd DNA
H B HN A B E pSV2dhfr-TUS # HindIII & BamH1 FR#)E8b9iL 4.,
#33] pSV2dhfrFd (B 124).

st Frxi B, PCR 1% A (5-AAGAAAGCTTGCCGCCACCATGTTCTCACTAGCTCT-
3SEQ ID NO : 13) 4 5 #3| WA KR A Ckty 3 % 5]l 4 (5-
CGGGATCCTTCTCCCTCTAACACTCT-3" SEQ ID NO : 14) &3t47. DNA & %|akiE
B A 800 Ve BA Ck X3, . ME S &RFIBEFINE, & «DNA KB
AFE X BAAE pSV2neo~TUS # HindIII A BamHI FR¥|BEIn{i &, 777
pSV2neox (B 126). Fd Rk B £ A T AR § HCMV #9382 FR B3 -F 38
. B Fd AERESA LN i & AMAL, SLETMHKAK Fab &
HAEEMEEH TR R, LS4k Fab £ A cFab.

ABBRHEHR RN RN M Fab, FRELAFIER, #E
8,4 %5 5 $h 9 AR IR T A TGl 44k K 3569 £ A 82 9 /5 5] (EPKSCDKTH SEQ
ID NO: 12). ¥ Fd £ 3 3% 30 AR BstEIT-BamHI DNA K B
B4 A% & Fd ¢4 DNA B Bt 7R, MM 9 M RFRTA g6l B K
BBy & Fd A DNA R B #ATIE %, I Fd/9aa AR BAREREE
pSV2dhfr-TUS, 2% pSV2dhfrFd/9aa. 8k 4&-4k Fab %% % cFab/9aa.
(3) $ 44k 166-32 IgG & Fab #h 4 &

H 31 Bhk AR 166-32 1gG #mpe %, 3§ NSO @A pSV2neoVi—
huCy 1 & pSV2neoV-huCk 4 264k /f 42 DNAs @it v F Lk fTab . AR
0.7 E5/FEFH GLI8 THAH B LM, % A4 AFERBRIEmMLIER
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T 250-% 3% # 4.

A KT o 5h¥% 44K 166-32 Fab 69 48928 &, & CHO 48 }& Al pSV2dhfrFd (&,
pSV2dhfrFd/%aa) & pSV2neok # 464L i #2 DNAs i id & F L 4T4E4, £
B GAIS REA T RS T Rkt B mle. Hr ik mm R a3 g Tk
QEMTHAT Y, AdRAFETERETEmP L LE, REERASL
do E RN B L I e B3R 3R T 100-E Ak 4835 3R 0R.
(4) 41k 166~32 IgG #9544

¥ 100 A& HRLEFRESE 10 £5 PROSEP-A &
(Bioprocessing, Inc., Princeton, NJ). d§4=R 10 4& &4k #24) PRS &
. HAWNRAR 50 TERHEREL PR, pH 3.0 #ITRM. BEE
#) IM Hepes. pH 8.0 M 244N R A pHIFE 7.0. Y HE
@it A PBS #ATE R B HF4ER Millipore FEAZJE M. W. cut—off :
3000) k&M, AL Z ERE R BCA & (Pierce) R &,

(5) % 44k 166~32 Fab #9 2k4k

#4-7K 166-32 Fab TTifid F At EHr4E A 840 MAD 166-32 #9401k
45 A MAb 347 4640, Sbi 4% R MAD 448 5 MAb 172-25-3. ©#itA L
ALEEE (KLH) 183449 MAb 166-32 £ &, HFAGLSEFDES
M4ES MAb 166-32 t9 45 Atk R 414

FAMEMBRGHE B T A #2545 MAb 172-25-3 5
5 £ -F1#4 aziactone B A2 (Ultralink Biosupport Medium, Pierce)
EHFEO I MAEER 0.75 M Na,S0,. pH 9. 0) P A E IR T RA 2 &,
REHHRRO AR BALER IM L85 (QH 9.0) £ZRETHHA 2.5 e,
RIGH AL 10 £BR Tris. 0.15M NaCl. 5 £ R EDTA. 1% Triton
X-100 & 0.02% NaN;, pH 8.0) 894 A& +iF %k, & 4CTHRA.

A frokAt, 3§ 7% cFab &, cFab/9aa CHO tmff ek 432 k4 eh 100 £
# Li#ik LAE FABEET MAb 172-25-3 #9442, 44 PBS WAk,
KER 50 EERC K., pH 11.5 #4409 Fab. ZGo R L&
ilit 4% bk B ik rR, b4k Fab 69 & TR A BCA % (Pierce) M .
(6) SDS—PAGE # 44k 166-32 IgG. cFab A cFab/9aa #j SDS-PAGE

shAb Y A 166-32 1gG. cFab & cFab/9aa A SDS-PAGE 447 J 44
BEANSE. BREAORAASEARSARTLBOMETE T RAE., REHHF
AL EG ST EFAHEUKSFEEE) (BIO-RAD Laboratories,
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Hercules, CA) —# F % B (12. 5%) (Amersham Pharmacia Biotech,
Uppsala, Sweden) ¥ &k, ki€ PhastSystem (Amersham Pharmacia
Biotech). KE¥MRAS LArFE K% (BIO-RAD) P & 5 947, BAEA 40%
VELR 10% L B8R 64 /KB P BLE..

CFab. cFab/9aa B4k 1gG £ 4EE R AL R &4 T 69 SDS-PAGE 4
REF, #A4K 16 BH 150 kD 4B AR EFARAA LA 50 kD
A 29 kD 94k (HC) R 424& (LO) B O R/EF. 5HMAY—#, cFab/9aa &
FERFEMTAUE L AN 40 kDI EGREY, EAPERRBHET
b8 RR4gARE. B — @, cFab BERXRBELTH 2ANMRGQHREY, L
AP FH/ BB A THN st inE.

(7) B %44k 166-32 IgG. cFab & cFab/9aa &5 &k

#%4K 166-32 1gG. cFab & cFab/9aa #4 /&M o 4 L & &5 /-4 A 4+
Ry 3 X HATRR. B 13 27, ARMAHRH X9 MAb 166-32 £
AR ekl B F D 92k A, B 14 B+, cFab & cFab/%aa A4 £ A L
El a4l B-F D). EE 802, BHHUXHRSARFab 9 A 5%
Gk IgGAAR), EZRBN IgC - THMAAEE4E, EmTL, ELH4R
1E9], A4k IgG. cFab & cFab/9aa 2% 7 ¥ & & MAb 166-32 #9%L 7.

FHH 10 ERAREEEN S ORBKFER ., MAL 166-32 3¢ dihk
M FEARB G GRPHEA

AME ARG FERTRRBENBMMF., ETHE L TEEH4ER:
R Bl RAMR Gk 8 454, AMRESNRBRAGENFRBERALE
., Fo/BILRBEFEAFA4ME(J. L. Platt A, Transplantation,
1991; 52 937-947). HBAFOH SN Z I IHER, AMEERTE
HERBHBZERXFRESE, BRAANEIHARETE B (T
Takahashi ¥ A, ImmunolL Res., 1997; 16: 273~297). 4 #IArH B,
AEMMFTERGERBARAGEATE O FRENERE A P.S.
Johnston ¥ A, Transplant. Proc., 1991; 23: 877-879).

AR FIAMRIE R ARG TG TSN, AR R
B-F D # MAb 166-32 474w, AEBAE T4 B o) SR HFHA L
Kooz, AR EAWGHL BT T BAME F 28 EAEE T RS BLE KA
+., (M.R. Gralinski %A, Immunopharmacology, 1996 @ 34 : 79-88).
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(1) &1 Langendorff # i) &S 1t -

B LG R(2.2-2.4 2F) ABEMERIL, iR OM8E,
WEABTEHREZ, BEBRARSAVERAER(50 EH4) 4544
Krebs-Henseleit (K-H) £ & (pH 7.4. 37C), ¥A 20-25 £H#/Htlet
it BT, PR ERARANEAR (EER/L) A C NaCl, 117, KCI, 4.0;
CaCl,. H:0, 2.4; MgCl,. 6.0, 1.2; NaHCO;, 25; KH.PO,, 1.1; # &4%, 5.0;
L-5£ 8 %4, 5.0, SEAB4, 2.0, E BSA, 0.25%(w/v). b K-H &+
B AL —ANE LK, & “B” # SilasticTM Laboratory Grade
Tubing (Dow Corning, Midland, MI)4Rs&, K /E% 55.49 K, WNIEH 1.47
FRAINZH 1.96 BK. HFRR B BHEREEE 95%0,/5%C0, F, &#
AR P RS EA 500 BRARME, EEARK P, wE@itETAM
PR AR HS, -4 FBEF B AL LB (Grass SD-5, Quincey,
MA) £ ) )3 (3 Hz, 4 msec #H4BTN]) ., KM AR LHEHET A
18 T HEghbichir BB A, BAREAERBI A, WEHBRGIERA
FEVA B A $5 ke LA By 2 MR B8 6 B A, A A HEEAN—/NE
SRR, ASOE [RRAVA R IR, FEAEETACE, WABREKOK
IR ABREERERNEEERE, UNETAEACEAKBEERALTRE, £
% developed BRI A ESERFEERLAFTREZEHER. SEEHKA
EAEARY K, AAR 5 BAREORBEAZHECHATRE, BRELE
HAEBSHFENMBELAEAEFERANE, AL METHE
(Grass Polygraph 79D, Quincy, MA)E SR A e s STk, A%
AR, 5B CEGERE TC, LT CEE THBORE
WHE, HiBid ot B AAFEE R R R,

(2) F &b 2 .

BRBMmAEFEEMERE T D MAD 166-32 ERALRHZHLE
SRR pslAMREHG RS, 14 AP RS MESE, J9EF
A2 0.3 #A/F 5 HIV-1 gpl20 A £ —PH &) MAb G3-519 #IH LT A 4%
BOA S R RELEAR (n=6). $ 2404741, HEAE0IMA/E
F+ MAb 166-32 694 LT B 4%tg A fr R iz SRR A (n=6). AE T &
e EN L PS5 E, FBAT-80CHEER, EAKBTILHALRR
ZRATTESERENHRA S TIPS, FAATETALNS
HATRAE. RAGFTHEHREALLTHECERBIKE, MIKRETHY
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LR ANM, TR CEME, 0.3 84/ EHHBBRAMEELY
FARP 5B SRS RKARORE., AR AT —F R A 2R REZ
B, FTA G REAE Langendorff & s -F4#5 10-15 44, feAdiik 10 447 5,
o4 WA RN EHEIERE (250 £, BHER). hHATALGER
KREBRFEEE (CPP). Ao FUEE (LVSP), £ EH#ATHK A (LVEDP) LA
A0S EJE (LVDP) EmAFAR I IL R (), A %A LZIHTE, HE
10 4985 1k, £i2% 60 494,

FEiEfk A%A 2B, 5 M MAb G3-519(0. 3 #5% /&) & 32645 JiAR
Yb, MAb 166-~32(0.3 & JL/E ) Tl ¥ AR /5 (CPP) #93# w. CPP #9
¥hErARLERME, BZRESE 5 ARG EMAE. A MAb 166-32
MRS B R T RR A0 ERAEPKE (LVEDP), X5 A MAb G3-519 3%
BeyEXAigR (B 15). B —S AR 4%A SR 8 <T4& LVEDP 3 #u,
X RS E AR R EATE (B 15). 5 A MAb G3-519 45 858 401k,
ERBHRBEHA LS, MAD 166-32 FF &V £ FJE (LVDP) 43 fw (B
15).

B 16 #6327 EAL AR a2 3T R 10, 30 & 60 94P /60
AR EMILE. 10 5405, A MAb G3-519 A& &0 B AW R 693k
A8 LVEDP #/m R LVDP 4K, HEEMBEH 50 4R, S EFfeatfan
MoEAL, BA—F@, B MAb 166-32 LB A 60 54t B8 RO
.

YEmEZ, b SHELY, RAF D MAb 166-32 kP4 EHRL
SR, R GAIME- GRS, ETRALE R LSBT AN
NI i S
(3)4MKk Bb &5 ELISA :

BT DL KRS E-F B 6gbrd), % Ba & Bb &, Bb 44
KETHAB-F D EHAGIEIR, A& LM ENRERER TG ELRAS
Bb %9 3% J& 54 A %7 k464 ELISA A7 & (Quidel) Wl ¥, sy A4 FA
A Bb 6 MAD B HF A A S ¥ 6 4 TR R SR TAE T R FAAMK A4
B E, HREETRERERTIACREMKE, A TFRAR, FETF-70
C AR M. CRAARKEE R B RAAE, 2 Bb REEFL.

B AAA R HEE 10 9B AR ESBE &, A MAb 166-32 L i)
A5 A MAb G3-510 4786 .CREAT I, #REF R BR AL E (p< 0.05) K
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JEARHS B (B 17). 2R MAb 166-32 &L#B 64 &3 i F AMKIEL =4 Bb #)
FAERY, T EART BT D ) A E
(4)C5b-9 AR 8y £ R AL 4

TR LR FBE, A Langendorff B RO, WARMFEEaWh, %
ATRAER. ERCKRAFRALE. ¥k 0T 0.C.T. 4% a3mEHf
3% (Miles, Inc., Ekhart, IN), #9343 &, B FR-L-HEROHHER
K. REecHg K (PBS)iFkE, HWALEEETEPBS P8 4% %
VEET. HoMA A PBS Fskitl 1% BSART 15 4P Ak L —
¥ &. APBS #FakE, Binh 5 1 1000 #8469 R HA C5b-9 MAb (Quidel)
—RETBTEBF 100, B0k ARAPES Ak, EEBTEHERAFIC
1BEEAAR (Sigma, 1: 320 ##) 2 F L 8. REAM PBS ik, WA
A Fluoromount-G(Electron Microscopy Sciences, Fort Washington,
POBEE, 2VAEHEL. TBOEREAE -RALEN R VR EHY
ot fe 4y S AR 1gG1 (Sigma) BAR 4% C5b-9 MAb #4940k .

1 A %95 R R &M A MAb 166-32 & MAb G3-519 4L &) SRR 4O
AEbr B P ) A MAC (3, C5b-9) 5iAR. A MAb 166-32 432495 MAb G3-
519 &3 ay AR, 27 MAC IRARE .

BT, RS IRRSATT 62 IEIERE T MAD 166-32 it 4] F 24k
RERERG CHEBRGRR, WHAMBELLE T TRERBHAFFE
(S.C. Makrides, Pharmacological Rev., 1998, 50 : 59-87). E#, MAb
166-32 H AT G RRPBHEHM R EAREHIRGH A,

F#EA 111 BB RGBSR ¢, MAD166-32 stAMA B AR
R B G HE

BAITSH R (CPB) I BALZFRAK AHH R BB EE. EBARL,
MR B TEAAREG@MNE S, K. RLETIREER ITFHK
WE Ik, FERSERTENEEHRER (J. K Kirklin FA, J.
Thorac. Cardiovasc. Surg., 1983; 86 : 845-857; L. Nilsson % A, Scand.
J. Thorac. Cardiovasc. Surg., 1988; 22 :51-53; P.W. Weerwind A,
J. Thorac. Cardiovasc. Surg., 1995; 110 : 1633-1641). X#FF X ER
B 6L R B tm A AL, TR A AR 4 Bk o oh REAR AR, AMKTEAL
AN AGEEER B EE/EE (P. Haslam F A, Anaesthesia,
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1980; 25 '@ 22-26; A. Salama %A, N. Eng. J. Med., 1980; 318 : 408-414;
J. Steinberg ¥ A., J. Thorac. Cardiovasc. Surg., 1993; 106 :
1008-1016) . #MKERZ 5| R fuik 5 CPB SN BRI 69 F A8 ZAE A 49
A B (D. Royston, J. Cardiothorac. Vasc. Anesth., 1997; 11 :@ 341-
354). BEEBREAMRARERELER CNEETHEEFE 32 & C5a.
AR A C3b. ARAELSMH C5b-9. C5a SRFTEAKINE S HHWH
PMIN(E &4 v Hsmie) ¥ LR MAC-1 2484 F& CDIIL(EALSE) A
CD18 (% 4 %) M.P. Fletcher ¥ A, Am. J. Physiol., 1993; 265 :
H1750-H1761), JF# < PMN #5854k 85. C5b-9 T e/ Mr b P-it 33
% (CD62P) &9 & 1A (T. VViedmer ¥ A, Blood, 1991; 78 : 2880-2886),
H C5a B Cob-9 #FF P-BELEN K it &8 %X (K E. Foreman %
A, J. Clin. Invest., 1994; 946 1147-1155). C3a & C5a 7T # AL
X @ty ietE (K. Hartmann %A, Blood, 1997; 89 : 2868-2870), 4f
5| R 4P Rt #4 (Y. Kubota, J. Dermatol., 1992; 19: 19-26), E#
Tk gi@iEM (T.]. Williams, Agents Actions, 1983; 13 : 451-
455).

4 dn FEARIP O FARIR BT 69 R SN BRI AR S S AR 4R CPB P UE
& 48 3% (J. Kappelamyer A, Circ. Res., 1993; 72 : 1075-1081; N. Moat
& A, Ann.Thorac. Surg., 1993; 56 : 1509-1514; C.S. Rinder H A,
J. Clin, Invest., 1995: 96 : 1564-1572) #edn/ 48 (V.L. Jr. Hennesy ¥
A, Am. J. Physiol., 1977; 2132 : H622-H628; Y. Wachtfogel F A,
J. Lab. Clin. Med., 1985; 105 :601-607; C.S. Rinder # A, ibid)
T AL B AMEEA (P. 6. Loubser, Perfusion, 1987, 2 219-222; C.S.
Rinder ¥ A., ibid; S.T. Baksaas ¥ A, Perfusion, 1998; 13 @ 429-436)
M9AER . 4% bt CPB 4R SMEZRAEA T4 B F D 49 MAb 166-32 AA LR F
) B BAMR B O A MO IT T AFR.
(DI ER ZHZGHE -

RINAIR & el A do T IR BEAT R BL: FAH A BAXBAIREN T
w e ILA B R EAE (D 901 LILLPUT 1; DIDECO, Mirandola(MO),
Ttaly). B A —AFAXFCRXREZSHILHHHRESZ D752
Venomidicard; DIDECO). — A #Z&id ¥ ¥ (Sodrin Biomedical, Inc.,
Irvine, CA) ¥A & % %% 3 & (Stockert Instruments GmbH, Munich,
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Germany). &R -Lyte A % (Baxter Healthcare Corp., Deerfield, IL)
EANEAERBRABERBERMTEH., BAEHRAAKEIGRE 32C
(Sarns; 3M Health Care, Ann Arbor, MI), #f#& 500 &4 /94b#t 4714
R, BEEAR 100%E 4R T 0.25 /94, dmAhEHNASE, Kl
FA AR R (95%) B CO, (5%) 9 RA AR, EEANFIEICFE L 50 pH.
PCO,. PO, AR ZBIBE, EEEMMAFBEEA UK pH 8T 7.25-
7. 40.

(2) R SM A 3R 2 4 0 1R 4F R IRGHE -

MEELBRBEGORBRELE 5-10 44 A 450 TR ZHBR P
(Haemo-Pak; Chartermed, Inc., Lakewood, N]), 3##B8 F4 3% (5
$4i/E S, $3RAE; Elkins-Sinn, Cherry Hill, NJ) &4 B -F D # MAb
166-32 & FlFFA 1L fo o IR LT B8 MAb G3-519(18 #.5%/ml; &% AE). #i
e IXNREAE ThPEFDERRENY 1545, X nikib
HRARE, AR PR BV VIR S, 84710 54450
YRERAZHEEFHNBEMALE. AR EIRMER AR BT
o, FA 600 AN BLEBIRAKIAE 25-28%0) EH o mL by, K i
SRR —RMER, E3NTANTRTERS WMBALHER #2450
B ). AARAUMORIEAR T AT R eh — g fg, BHaIRAsHE 27C 70
o4k, BERE3TC 50 547 (R LB 120 4).

LAt AP, BE 100 25, 40, 55. 70. 80 & 120 H4Piih
BAES, FTEPAE2000x g RACTEOHEREMS., 2R UAATFHE
BRSBTS -t i BB, RS T T
K, BF-80C. B4 A T ELISA #F4Mk C3a. C4d. sC5b-9. A Bb #
PR FARNHEREIEA (Quidel) RE, KA T Tk, BTF-
80C. LA At B Tt b irtmib B fn i LiE o) tmh A Bkt
CD11b & CD62P # AT 4B # &, ABL &R P L HEDGIE M
A, 10BN L M EDTAmAREH 4R, REAREN 10 EAER.
Q) FREGEBE LM -

4o b B AR B R4 3k sm BOAS M MAD 166-32 ALFEE9 K MAL G3-519 &
PR IRAE R B B 18) 5 B fn R 5B 7 4 B B AMK . S 50 A o R A
2 (20%) FAun 30 #Ft e sk smpe (1.7 x 10° 48/ £ ) Z 47 &5 50 &7t
GVB/Mg-EGTA £ :piiits. £ 3TCTRR 30 o4P5, KELF®Z. H£A
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ELISA FAs it % 234 B 405nm 449 OD.

B 18 2%, A MAb 166-32 LIEMIEIR AL T FRAMREWL T £ 4%
FHRARIF), @ MAb G3-519 £ A T48 % 697838 R et s Ab RS A F R,
X4k R KA, MAb 166-32 H F3AMRIEZ G B HIpH H. Pl A E R
ALK 1.5 1(MAb © B-F D) B, MAD 166-32 4077 7247 % FBAMRE,
(4) AP AR FEAL > B 69 497 -

BT E@ANBHERSH, BTHRR R B FARIEIR 24560 R4
o ¥ 4 C3a. sC5b-9. Bb ¥AK C4d #y/K-F, iX 84 JF T4& A # k4L & ELISA
AL (Quide) B B HHITEE. 5 Cba —H, sCob~9 ZAMELIE
B C5 B &8 B — M ARIT. C5a & sC5b-9 B4 C5 4K C5 43485
E 6 M, AMK Bb AAMREREREEM E—FRIE, F Cad B B RIFL
RN E AT,

B 19 B 20 277, MAb 166-32 74514 2 347%) C3a & sC5bh-9 = &,
12 15) A+ A PG He 6 IR M2 B8 MAb G3-519 R RAE#F #1114, 4. MAb 166-
328 —~HERKAR—-FAEE 21 A 22 TR, BAMRF K572 T £ 4 Bb
T %A MAb 166-32 #4l, # G3-519 #E3F ¥ #4 Bb KR FHEIRE T
MR 3G A Y m, A ARMLZ, MAb 166-32 & G3-519 #A2R P C4d shAK-F
MR EEFRK. SANA X B R C4d KFeILERBAR T, hIME
H AT HAMRE R FBERANTF.

BmEZ, Xk E A, MAb 166-32 A AMR S B RIZ 02 HIrH A,
HF D 6gdpd) T L HIRA B E G ST B AMRER, XTH C3a A
sC5b-9 A% 898 " R & .

(5) o bk 42 2 P dn D AR FEAL GG AT

B b g R ARG FE LT 4 A0 i ] P M AL SRR R S AL
CD11b & CD62P thfmfek @Ak KF R EF. s FPiimpas CD1lb 47
i, 100 BAKEABHRLGALIPEMRTECEPEETERTSE 20
# A4 4r% % (PE) -4% CD11b 4k (B D12, Becton Dickinson, San Jose,
CA) BH 10 44F. AESTHhAN 1.4 £ 6 FACS ZL A2 (Becton
Dickinson) 10 S4P i A B mp B X i, HmEFBSFAE300 x g
B 54, Bk EER, KRS TPBS TRk FREEZCER
Bk, B biFisk, #4858 EPIC-XL A XML (Coulter Corp.,
Miami, FL)#ATH¥ra7, ¥@mmBEF T 0.5 /40 195 RPEEA, Hit
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ATBARIT VAR 65 P A s IO BE, N b BT 8GR RUBR 3 E (FITC) -
# CD15 F4k (1% MMA, Becton Dickinson) vAds PE-4% CD11b #Hfk —A238
A

5T fuo R4 CDO2P AR1%, 3 40 AR E OB AL I EHK S
BOEFETETES 20 #5F PE-3% CD62P 44k (FLHE ACL 2, Becton
Dickinson) B H 10 44F. HRAHi L @mAIANSA FACS AR AE, %
WMEHCEL200 x g B b 94F. A PBSHR, AL%ERF
B EE, FiL&Eagtirad. AT IURIG AR R E o B,
N 5 A6 FITC—4% CD42a ik vl B PE-# CD62P itk —ALRF.

AT R LM, PIN(Z 24Pt mie) R d PARBES R A AT
B AT B A A EF TR FITC-# CD15 HAKZ FITC-4% CD42a ok
- FEHTER., FFLEELARNFY EHRAIFITCREKZLZT. CDIb
A CD62P 69 2L BB A -FH R AZE MFD) £F. .

B 23 BT, kB MAb 166-32 &L BHKEKIMEIRAK M PHAMIE, 5
& B MAb G3-519 4RI AL T EMmGiaL, BF9EKG CD1lb
Fik, X IEEF L LB R, MAb 166-32 stAME F3 &6y
) ¥ PELOE. o ok A 4w A 4G VE L.

Lt gm, B 24 25, & B MAb 166-32 &R aIIRIPEIR A 460 o)
M, 5 & B MAb G3-519 & a9 HE3R R 4089 fe R ARk, 2708 4% 49 CDE2P
Ak, B, XIS R LKA AKIER T, MAb 166-32 sFAMKF IS
A &4 dp 40 =T FLAE fo /N AR B TE AL,
(6) P H 404 —s5 H 3 R LB &5 (MPO) 05 241

b ki fm R 4G FEAL AR B O T AR A BT k4L A9 ELISA KA ER & D
Systems, Inc., Minneapolis, MN) #4732 AaiE K & RIMEIR R 44
s ¥ A5 P H P mAeE — ML B AL EE MPO) 69 4L E. MPO £ 2T
R kmiee R CEEREME) b, A PHRAESICE S0 m NS
K, B MPO & b b a0 7S AL 89 T B ARIT. ST T 4T B HLAA AT,
MmEZ, BELTHRIFROILTRT, XL AR MNP0 HE— MAb &
#. J5 3 MPO-MAB £ &% M £ MPO-# fu ik V4] & 00 —Fv 5 £ W £ 1B BEH
3 EEREIFIL. RSN RETBRATAM - ERE APkl
5 B R, EARY 4-FER -5 i (pNPP) &, Btk
BL 405 4L # OD, vABEF &Y fF 5 H b MPO A .
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& 25 £, MAb166-32 & #4983 & 45 F 49 MPO AR+ kb MAbG3-519 7%
RERTFHARTRUREZMN. TEERE5LBHALHLELLTEHFR T H
CD11b F A AR14-,

iz, HEIiME, PHEEBE o RAKEIHTRE #
H-F D MAb 166-32 st4R4MAEIR AL PAMK T E L A 2 Adp 4], Tk
REM T C3a. Cha A sC5b-9 64 R, B v MK P P At dm AR oo o] A 44
L. TR, MAb 166-32 AKX K. RR4h. Famh R i DTy
A KIS R EICE CPB AT B M A K ER .

#1112 BFR MAb 166-32 L&A S o R H AR/ P BRY PHER

B — B A MAD 166-32 & 5 TR 3P B K s o B 2 4 650 Léa
BEREGE, BRA—FHENRKIARE, BHTHERLIHAR MAb 166-32
MRS MR, AE 0K, MAb 166-32 $ A E T D A4kt
FPRABEF DS E DK 10 45 (R IH) 7). B A AREAUH A TRE49 MAb
166-32, Frvdd§ MAb 166-32 E WA REEFLHEZCRE, RINAFLETLEA
Koo P BRE S 60 ML/ ZEHHROREA LI H P &% HE-F D.
HEMNEH SIS EL/AF/HE, &3k 6 KiE. MAb 63-519 AR #

MmEZ, ¥ERABXKRE. AFOMEALAGLREAMENFRAAE
Bk, A B R EIKRFER, 23090 54 vhiE T d, FHE6 DA
SR AR S AT 30 4P, AT 10 H4F A8 75, 150, 225, 300
DA B FAK 6 k. B RE 68 L E EASH AR AR TR B LA, A
sk R n, BoBRAAFAELERR = X245 30E AR aRA
WMEXD., EHhiTR ER4ERNAFHFOLEDRKEER o, 45X
AT R FEMHERGRE AR FRERE M.

SR 2R, RAKBKESR T MAD 166-32 TR Z| M R BB H 30 M A
/EN, XK TFELERBERT ZEHHAEATDAERE. EEGEMAR
P AL B AR, X RO A RAT R RZ N BEhSHHKIERT,
AME B R A AR, EE5REARERMKGFE LS, ik, HERF
AR 643Xt 06 £k 3t MAb 166-32 2 2 8 P 6 R T &4t

T aEw R, KiE, AERBTFAEG & RRRS. ALY e
B RAEFT EGHHEN, FERCHNERE RN, KRV EEE

30
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<1105

<120>

<130>

<140>
<141>

<150>
151>

160>

<170>

<2102

Qi

<212>

213>

<220>

221>

222>

<400>

Michael S.C. Fung
Bill N.C. Sun
Cecily R.Y. Sun
AMR AL & 495 4]

98-2

09/253, 689
1999-02-20

60/075, 328
1998-02-20

15

FastSEQ for Windows Version 4.0

699
DNA

CDS
(4)... (687)

1

...........

cgg atc ctg gge ggc aga gag goc gag geg cac geg cgg ccc tac atg 48
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gCcg
Ala

gecg
Ala

gac

Asp

gag
Glu

gac
Asp
30

tcg

Ser

CEC

Arg

tge

Ile

tcg

Ser

gag
Glu

BEE
Gly

ccC

Pro

65

age

Ser

gag
Glu

gtg
Val

ggc

Leu

gty
Val

cag

Arg

aag
Lys
50

tece

Ser

cag
Gln

aag

Lys

gac

Asp

ata

Gly

cag

Gln

tgg
Trp
35

gtg

Val

aag

Lys

cce

Pro

gce
Ala

cge
Arg
115

gte

Gly

ctg
Leu

20

gig

Yal

Cag

Gin

cgce

Arg

gac

Asp

aca
Thr
160

gac

Asp

aac

Arg

aac

Asn

ctg

Leu

gtt
Val

ctg

Leu

acc
Thr
85

ctg

Leu

gtg
Val

cac

Glu

8gcC
Gly

age

Ser

ctc

Leu

tac
Tyr
70

atc

Tle

g8C
Gly

gca
Ala

BCE

gcg cac

Ala His

gCg BCE
Ala Ala
40

ctg ggc
Leu Gly
55

gac glg
Asp Val

gac cac

Asp His

cet get
Pro Ala

ccg gga
Pro Gly

120

EgC CZC

-

ctg
Leu
25

cac

His

gcg
Ala

ctc

Leu

gac

Asp

gtg
Val
105

act

Thr

Cgc

------

His Ala Arg Pro

10

tge
Cys

tge
Cys

cac

His

cge

Arg

ctc
Leu
30

CgC

Arg

ctc

Leu

CCE

33

ggc
Ala

ctg

l.eu

tce

Ser

geca
Ala
75

ctg

Leu

ccce

Pro

tge
Cys

gac

gg8C
Gly

gag
Glu

ctg
Leu

60

gtg
Val

ctg

Leu

ctg

Leu

gac

Asp

agce

gtc
Val

gac
Asp
45

tcg

Ser

cce

Pro

cta

Leu

ccce

Pro

gtg
Val
125

ctg

Tyr

ctg
Leu

30

BCg
Ala

cag

Gln

cac

His

cag

Gln

188
Trp
110

gCC
Ala

Cag

Met
15

gtg
Val

gce

Ala

CCg

Pro

cCcg

Pro

ctg
Leu

95

cag

Gln

ggc
Gly

cac

96

144

182

240

288

336

384

432




10

15

20

25

30

Trp

gtg
Val

cac
His
160

Cgg
Arg

gtg
Val

aag

Lys

gac

Asp

Gly

cic
Leu

145

gac

Asp

gac

Asp

ctc

l.eu

aag

Lys

agce
Ser

225

210> 2
<211> 228
<212> PRT
213> A

Ile
130

ttg

Leu

gec
Gly

age

Ser

gag
Glu

cce
Pro

210

gte
Val

Val

cca

Pro

gccC

Ala

tge
Cys

BgC
Gly
195

gee
Gly

ctg

Leu

Asn His Ala Gly Arg Arg

gtg
Val

atc
Ile

aag
Lys
180

gtg
Val

ate

Ile

gee

Ala

cig

Leu

acc
Thr
165

get
Gly

gte
Val

tac

Tyr

gac
Asp
150

gag
Glu

gac

Asp

acce

Thr

acc

Thr

135

cge

Arg

cge

Arg

tee

Ser

teg

Ser

cge
Arg
215

gee
Ala

ttg

Leu

BES
Gly

BEC
Gly
200

glg

acc

Thr

atg
Met

gBC
Gly
185

teg

Ser

gC8

tge
Cys

tge
Cys
170

ccg

Pro

cge

Arg

age

Val Ala Ser

tagtaggaat tc

34

------

aac
Asn

155

2Cg
Ala

ctg

Leu

gtt
Val

tat

Tyr

cge

Arg

gag
Glu

gtg
Val

tge
Cys

BCE
Ala
220

Leu Gln His

cge

Arg

age

Ser

tge
Cys

gEC
Gly
205

gee
Ala

acg
Thr

aat

Asn

BEE
Gly
190

aac

Asn

tgeg
Trp

cac

His

cge
Arg
175

ggc
Gly

cge

Arg

atc

Ile

480

528

576

624

672

699




10

15

20

25

30

<400> 2

Ile

1

Ser

Glu

Gly

Pro

65

Ser

Glu

Val

Gly

Leu

145

Asp

Asp

Leu

Lys

Ser

225

Leu

Val

Arg

Lys

a0

Ser

Gin

Lys

Asp

Ile

130

Leu

Gly

Ser

Glu

Pro

210
Val

Gly

Gln

Trp

35

Val

Lys

Pro

Ala

Arg

115

Val

Pro

Ala

Cys

Gly

195

Gly

Leu

Gly Arg Glu Ala

Leu

20

Val

Gin

Arg

Asp

Thr

100

Asp

Asn

Yal

Ile

Lys
180
Val

Ile

Ala

5

Asn

Leu

Val

Leu

Thr

85

Leu

Val

His

Leu

Thr

165

Gly

Val

Tyr

Gly Ala

Ser Ala

Leu Leu
35

Tyr Asp

70

Ile Asp

Gly Pro

Ala Pro

Ala Gly

135

Asp Arg

150

Glu Arg

Asp Ser

Thr Ser

Thr Arg
215

- aw

Glu Ala

His Leu
25

Ala His

40

Gly Ala

Val Leu

His Asp

Ala Val
105

Gly Thr

120

Arg Arg

Ala Thr

Leu Met

Gly Gly
185

Gly Ser

200

Val Ala

His
10
Cys

ann

Ala Arg

Ala

Gly

Cys Leu Glu

His

Ser

Leu

60

Arg Ala Val

Leu

90

Arg

Leu

Pro

Cys

Cys

170

Pro

Arg

Ser

75

Leu

Pro

Cys

Asp

Asn

155

Ala

Leu

Val

Tyr

35

Leu

Leu

Asp

Ser

140

Arg

Glu

Yal

Cys

Ala
220

" ea

Pro Tyr

Val Leu
30

Asp Ala

45

Ser Gln

Pro His

Leu Gln

Pro Trp
110

Yal Ala

125

Leu Gln

Arg Thr

Ser Asn

Cys Gly
190

Gly Asn

205

Ala Trp

Met

15

Val

Ala

Pro

Pro

Leu

95

Gln

Gly

His

His

Arg

175

Gly

Arg

Ile

Ala

Ala

Asp

Glu

Asp

80

Ser

Arg

Trp

Val

His

160

Arg

Val

Lys

Asp
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<210> 3
211> 714
<212> DNA
QL1 ¥

€220>
<221> CDS
222> (4)..

<400> 3

CEg

gea

Ala

tet

Ser

gag
Glu

gag
Glu

gac

atc
Ile
1

tcg

Ser

gag
Glu

BEE
Gly

CcCC
Pro

65

agc

ctg

Leu

gtg
Val

cag

Gln

aag
Lys
50

tcg

Ser

Cag

ggt
Gly

cag

Gln

tge
Trp

35

ctg

Leu

aag

Lys

cct

. (702)

g&cC
Gly

Btg
Val
20

glg
Val

cag
Gln

CRC

Arg

gac

Ccag

Gln

aac

Asn

ctg

Leu

gtt
Val

ctg

Leu

acc

LR

gag
Glu

g8c
Gly

agt

Ser

cte

Leu

tac
Tyr
70

atc

gee
Ala

aag

Lys

gca
Ala

ctg
Leu
h5

gac

Asp

gac

aag

Lys

cac

His

gca
Ala
40

ggt
Gly

gig
Val

cat

~na

tce

Ser

gte
Val
25

cac

His

Bcg
Ala

ctc

Leu

gat

cac
His
10

tgce

Cys

tge
Cys

cac

His

cge

Arg

cte

k1.3

......

gag
Glu

Bga
Gly

ctg

Leu

tee

Ser

gce
Ala
75

cte

aga

Arg

EEC
Gly

gag
Glu

ctg
Leu
60

gtg
Val

ctg

CCC

Pro

tte
Phe

gac
Asp
45

tca

Ser

CCC

Pro

ctg

tac

Tyr

ctg
Leu
30

gtg
Val

cag
Gln

cac

His

aag

atg
Met
15

gtg
Val

gee
Ala

CCC

Pro

cca

Pro

cte

48

96

144

192

240

288
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Asp
80

tce

Ser

cga

Arg

4244
Trp

ctg

Leu

cac
His
160

CEg
Arg

gle
Val

aag

Ser

gag
Glu

gag
Glu

gg8a
Gly

cte
Leu

145

gat
Asp

gac

Asp

gee
Ala

ada

Gln

aag

Lys

gac

Asp

gtg
Val
130

cta

Leu

ggc
Gly

agc

Ser

gag
Glu

CCC

Pro Asp Thr

gee
Ala

cac
His
115

gtc

Val

ccg

Pro

aCc

Thr

tge
Cys

Bga
Gly
195

ggc

gag
Glu
100

8ag
Glu

agt

Ser

gtg
Val

atc

Ile

aag
Lys
180

gtg
Val

ate

85

ctg

Leu

gtt
Val

cac

His

ctg

Leu

acc
Thr
165

gBC
Gly

gtt
Yal

tac

Ile

gEC
Gly

ccg

Pro

act

Thr

gac
Asp
150

gag
Glu

gac

Asp

acc

Thr

acg

-na

--------

Asp His Asp Leu Leu Leu

cct gee
Pro Ala

gca ggc
Ala Gly
120

BEC CgEC
Gly Arg
135

Ccgc acc

Arg Thr

cge atg
Arg Met

tee gga
Ser Gly

tca gge
Ser Gly
200

cge ttg

gtg
Val
105

acg

Thr

CEg
Arg

acc

Thr

atg
Met

BEC
Gly
185

tce

Ser

90

cag ccc

Gln Pro

cte tgc
Leu Cys

cce gac

Pro Asp

tge aac
Cys Asn
155

tge geg
Cys Ala
170

ccg cig

Pro Leu

cga gte
Arg Val

gcg age tac

7

ctt

Leu

gac

Asp

cgt
Arg
140

ctg

Leu

gag
Glu

gtg
Val

tge
Cys

grg

Leu

gece

Ala

stg
Val
125

ctg

Leu

cge

Arg

age

Ser

tge

Cys

ggcC
Gly

205

gcc

Lys

tgg
Trp
110

gce

Ala

cag
Gln

aca
Thr

aac

Asn

E8E
Gly
190

aac

Asn

| :4

Leu
95

caa

Gln

ggc
Gly

cac

His

tac

Tyr

cgt
Arg
175

g8t
Gly

cge

Arg

atc

336

384

432

480

528

576

624

672
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Lys Lys

gac gga
Asp Gly
225

<210> 4
211> 23
212> PR
213> #

<400> 4
Ile Leu
1

Ser Val

Glu Gln

Gly Lys
50

Pro Ser

65

Ser Gln

Glu Lys

Glu Asp

Gly Vval
130

Pro Gly Ile Tyr Thr
210

gtg atg gct gac agc
Val Met Ala Asp Ser
230

3
T

Gly Gly Gln Glu Ala
5
Gln Val Asn Gly Lys
20
Trp Val Leu Ser Ala
35
Leu Gln Val Leu Leu
55
Lys Arg Leu Tyr Asp
70
Pro Asp Thr Ile Asp
85
Ala Gliu Leu Gly Pro
100
His Glu Val Pro Ala
115
Val Ser His Thr Gly
135

Arg Leu Ala Ser Tyr Val Ala Trp Ile

215

220

gca gcc gee tagtaggaat te

Ala Ala Ala

Lys Ser His Glu
10
His Val Cys Gly
25
Ala His Cys Leu
40
Gly Ala His Ser

Val Leu Arg Ala
75
His Asp Leu Leu
90
Ala Val Gln Pro
105

Gly Thr Leu Cys
120

Arg

Gly

Glu

Leu

60

Val

Leu

Leu

Asp

Arg Arg Pro Asp Arg

38

140

Pro Tyr Met Ala
15
Phe Leu Val Ser
30
Asp Val Ala Glu
45
Ser Gln Pro Glu

Pro His Pro Asp
80
Leu Lys Leu Ser
95
Ala Trp Gln Arg
110

Val Ala Gly Trp
125

Leu Gln His Leu
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Leu Leu Pro
145
Asp Gly Thr

Asp Ser Cys

Ala Glu Gly
195
l.ys Pro Gly
210
Gly Val Met
225

€210> 5
211> 25
<212> DNA

Val Leu Asp Arg Thr

150

Tle Thr Glu Arg Met

185

Lys Gly Asp Ser Gly

180

Val Val Thr Ser Gly

200

Thr Cys Asn Leu Arg Thr Tyr His
155 160

Met Cys Ala Glu Ser Asn Arg Arg

170 175

Gly Pro Leu Val Cys Gly Gly Val

185 190

Ser Arg Val Cys Gly Asn Arg Lys

205

Tle Tyr Thr Arg Leu Ala Ser Tyr Val Ala Trp Ile Asp

215

220

Ala Asp Ser Ala Ala Ala

213> ALAF)

<220
223> 3|4k

<400> 5

230

tgeggeeget gtaggtgetyg tettt

<210> 6
211> 23
<212> DNA

213> ALF7)

<220>
223> 5|4

39
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<400> 6

gegaattcact cgttattectc gga

<210> 7

211> 17
<212> DNA
213> ALFF)

220>
223> 314

<400> 7

tccgagaata acgagtg

<210> 8

<211> 29
<212> DNA
213> ALAFF

<220>
<223> 3144

<400> 8
cattgaaage tttggeggtag aagttgttic

210> 9

211> 27
<212> DNA
213> ALAF)

220>
223> 3\4%

.....

40

......

23

17

29
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<400> 9
Ccgcggecgea getgeteaga gtgtaga

<210> 10
<211> 28
<212> DNA
213> ALAF)

<2205
223> 7|4

<400> 10

cggtaagctt cactggctca gggaaata

<210> 11

<211> 37
<212> DNA
213> ALAF)

<2205
<223> 3144

<400> 11

aagaagcttg ccgecaccat ggattggete tggaact

<210> 12

211> 31

<212> DNA
213> ATRF)

<2205

41

......

27

28
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25

223> 344

<400> 12

cgggatccte aaactttctt gtccaccttig g

<210> 13

211> 36
<212> DNA
213> ALAF)

<220>
223> 3

<400> 13

aagaaagctt gcecgcecacca tgttectecact agetct

210> 14
211> 26
<212> DNA
213> ALFF)

<220>
223> 3|4

<400> 14

cgggatcctt ctecectctaa cactcet

42

LI g

31

36

26
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