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ANTI-STAPHYLOCOCCUS AUREUS ANTIBODY RIFAMYCIN CONJUGATES
AND USES THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No. 62/087,184,
filed December 3, 2014, which is incorporated herein by reference in its entirety for all

purposes.

SEQUENCE LISTING
The instant application contains a Sequence Listing which has been submitted
clectronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on November 20, 2015, is named P32433-WO_SL.txt and is 190541

bytes in size.

TECHNICAL FIELD

The invention relates to anti-wall teichoic acid (“anti-WTA”) antibodies conjugated
to rifamycin-type antibiotics and to use of the resultant antibody-antibiotic conjugates in the

treatment of Staphylococcus infections.

BACKGROUND OF THE INVENTION

Staphylococcus aureus (S. aureus; SA) is the leading cause of bacterial infections in
humans worldwide and represents a major health problem in both hospital and community
settings. However, S. aureus is not exclusively a pathogen and commonly colonizes the
anterior nares and skin of healthy individuals. When infection does occur, the most serious
infections such as endocarditis, osteomyelitis, necrotizing pneumonia and sepsis occur
following dissemination of the bacteria into the bloodstream ( Lowy, F.D. (1998)
"Staphylococcus aureus infections" N Engl.J Med 339, 520-532). Over the last several
decades, infection with S. aureus has become increasingly difficult to treat due to the
emergence and rapid spread of methicillin-resistant S. aureus (MRSA) that is resistant to all

known beta-lactam antibiotics (Boucher, H.W., ez al. (2009) "Bad bugs, no drugs: no
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ESKAPE! An update from the Infectious Diseases Society of America" Clin Infect Dis 48, 1-
12). Invasive MRSA infections are hard to treat, with a mortality rate of ~20% and are the
leading cause of death by an infectious agent in the USA. Vancomycin, linezolid and
daptomycin have thus become the few antibiotics of choice for treating invasive MRSA
infections (Boucher, H., Miller, L.G. & Razonable, R.R. (2010) "Serious infections caused by
methicillin-resistant Staphylococcus aureus" Clin Infect Dis 51 Suppl 2, S183-197).
However, reduced susceptibility to vancomycin and cross-resistance to linezolid and
daptomycin have already been reported in MRSA clinical strains (Nannini, E., Murray, B.E.
& Arias, C.A. (2010) "Resistance or decreased susceptibility to glycopeptides, daptomycin,
and linezolid in methicillin-resistant Staphylococcus aureus" Curr Opin Pharmacol 10, 516-
521). Over time, the vancomycin dose necessary to overcome resistance has crept upward to
levels where nephrotoxicity occurs. Thus, mortality and morbidity from invasive MRSA
infections remains high despite these antibiotics.

Investigations have revealed that S. aureus is able to invade and survive inside
mammalian cells including the phagocytic cells that are responsible for bacterial clearance
(Thwaites, G.E. & Gant, V. (2011) Are bloodstrcam leukocytcs Trojan Horscs for the
metastasis of Staphylococcus aureus? Nat Rev Microbiol 9, 215-222); Rogers, D.E.,
Tompsett, R. (1952) "The survival of staphylococci within human leukocytes" J. Exp. Med
95, 209-230); Gresham, H.D., et al. (2000) "Survival of Staphylococcus aureus inside
neutrophils contributes to infection” J Immunol 164, 3713-3722); Kapral, F.A. & Shayegani,
M.G. (1959) "Intracellular survival of staphylococci" J Exp Med 110, 123-138; Anwar, S., et
al. (2009) "The rise and rise of Staphylococcus aureus: laughing in the face of granulocytes"
Clin Exp Immunol 157, 216-224); Fraunholz, M. & Sinha, B. (2012) "Intracellular
Staphylococcus aureus: live-in and let die" Front Cell Infect Microbiol 2, 43); Garzoni, C. &
Kelley, W.L. (2011) "Return of thc Trojan horse: intracellular phenotype switching and
immune evasion by Staphylococcus aureus" EMBO Mol Med 3, 115-117). S. aureus is taken
up by host phagocytic cells, primarily neutrophils and macrophages, within minutes
following intravenous infection (Rogers, D.E. (1956) "Studies on Bacterimia: Mechanisms
Relating to the Persistence of Bacteremia in Rabbits Following the Intravanous Injection of
Staphylococci” JEM 103, 713). While the majority of the bacteria are effectively killed by
these cells, incomplete clearance of S. aureus inside blood borne phagocytes can allow these
infected cells to act as *“Trojan horses” for dissemination of the bacteria away from the initial

site of infection. Indeed, patients with normal neutrophil counts may be more prone to

2



10

15

25

30

WO 2016/090038 PCT/US2015/063510

disseminated disease than those with reduced neutrophil counts (Thwaites, G.E. & Gant, V.
(2011) supra). Once delivered to the tissues, S. aureus can invade various non-phagocytic
cell types, and intracellular S. aureus in tissues is associated with chronic or recurrent
infections. Furthermore, exposure of intracellular bacteria to suboptimal antibiotic
concentrations may encourage the emergence of antibiotic resistant strains, thus making this
clinical problem more acute. Consistent with these observations, treatment of patients with
invasive MRSA infections such as bacteremia or endocarditis with vancomycin or
daptomycin was associated with failure rates greater than 50% (Kullar, R., Davis, S.L.,
Levine, D.P. & Rybak, M.J. Impact of vancomycin exposure on outcomes in patients with
methicillin-resistant Staphylococcus aureus bacteremia: support for consensus guidelines
suggested targets. Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America 52, 975-981 (2011); Fowler, V.G., Jr. et al. Daptomycin versus
standard therapy for bacteremia and endocarditis caused by Staphylococcus aureus. The New
England journal of medicine 355, 653-665 (2006); Yoon, Y K., Kim, J.Y, Park, D.W., Sohn,

J.W. & Kim, M J. Predictors of persistent methicillin-resistant Staphylococcus aureus

bacteraemia in patients treated with vancomycin. The Journal of antimicrobial chemotherapy
65:1015-1018 (2010)). Therefore, a more successful anti-staphylococcal therapy should
include the elimination of intracellular bacteria. '

Ansamycins are a class of antibiotics, including rifamycin, rifampin, rifampicin,
rifabutin, rifapentine, rifalazil, ABI-1657, and analogs thereof, that inhibit bacterial RNA
polymerase and have exceptional potency against gram-positive and selective gram-negative
bacteria (Rothstein, D.M., et al (2003) Expert Opin. Invest. Drugs 12(2):255-271; US
7342011; US 7271165).

Immunotherapies have been reported for preventing and treating S. aureus (including
MRSA) infections. US 2011/0262477 concerns uses of bacterial adhesion proteins Eap, Emp
and AdsA as vaccines to stimulate immune response against MRSA. WO 2000/071585
describes isolated monoclonal antibodies reactive to specific S. aureus strain isolates. US
2011/0059085A1 suggests an Ab-based strategy utilizing IgM Abs specific for one or more
SA capsular antigens, although no actual antibodies were described.

Antibody-drug conjugates (ADC), also known as immunoconjugates, are targeted
chemotherapeutic molecules which combine ideal properties of both antibodies and cytotoxic
drugs by targeting potent cytotoxic drugs to antigen-expressing tumor cells (Teicher, B.A.
(2009) Curr. Cancer Drug Targets 9:982-1004), thereby enhancing the therapeutic index by

3
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maximizing efficacy and minimizing off-target toxicity (Carter, P.J. and Senter P.D. (2008)
The Cancer J.. 14(3):154-169; Chari, R.V. (2008) Acc. Chem. Res. 41:98-107. ADC
comprise a targeting antibody covalently attached through a linker unit to a cytotoxic drug
moiety. Immunoconjugates allow for the targeted delivery of a drug moiety to a tumor, and
intracellular accumulation therein, where systemic administration of unconjugated drugs may
result in unacceptable levels of toxicity to normal cells as well as the tumor cells sought to be
eliminated (Polakis P. (2005) Curr. Opin. Pharmacol. 5:382-387).

Non-specific immunoglobulin-antibiotic conjugates are described that bind to the
surface of target bacteria via the antibiotic for treating sepsis (US 5,545,721; US 6,660,267).
Antibiotic-conjugated antibodies are described that have an antigen-binding portion specific
for a bacterial antigen (such as SA capsular polysaccharidc), but lack a constant region that
reacts with a bacterial Fc-binding protein, e.g., staphylococcal protein A (US 7569677).

In view of the alarming rate of resistance of MRSA to conventional antibiotics and the
resultant mortality and morbidity from invasive MRSA infections, there is a high unmet need
for new therapeutics to treat S. aureus infections. The present invention satisfies this need,
and provides compositions and methods that overcome the limitations of current therapeutic
compositions as well as offer additional advantages that will be apparent from the detailed

description below.

SUMMARY OF THE INVENTION

The present invention provides a unique therapeutic that includes the elimination of
intracellular bacteria. The present invention demonstrates that such a therapeutic is
efficacious in-vivo where conventional antibiotics like vancomycin fail.

The invention provides compositions referred to as “antibody-antibiotic conjugates,”
or “AAC”) comprising an antibody conjugated by a covalent attachment to one or more
rifamycin-type antibiotic moieties.

An aspect of the invention is an antibody-antibiotic conjugate compound comprising
an anti-wall tcichoic acid (WTA) antibody, covalently attached by a protcasc-clcavable, non-

peptide linker to a rifamycin-type antibiotic.

An exemplary embodiment of the invention is an antibody-antibiotic conjugate of

claim 1 having the formula:

Ab—(PML-abx),
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wherein:
Ab is the anti-wall teichoic acid antibody;,

PML is a protease-cleavable, non-peptide linker having the formula:
—Str-PM-Y-

where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit;
abx is the rifamycin-type antibiotic; and
p is an integer from 1 to 8.

The antibody-antibiotic conjugate compounds of any of the preceding embodiments
can comprise any one of the anti-wall teichoic acid (WTA) Abs described herein. These anti-
WTA antibodies bind to Staphylococcus aureus. In one embodiment, the antibody is an anti-
WTAo monoclonal antibody. In exemplary anti-WTAo antibodies, the Ab is a monoclonal
antibody comprising a light (L) chain and a heavy (H) chain, the L chain comprising CDR
L1, CDR L2, and CDR L3 and the H chain comprising CDR H1, CDR H2 and CDR H3,
wherein the CDR L1, CDR L2, and CDR L3 and CDR H1, CDR H2 and CDR H3 comprise
the amino acid sequences of the CDRs of each of Abs 4461 (SEQ ID NO. 1-6), 4624 (SEQ
ID NO. 7-12), 4399 (SEQ ID NO. 13-18), and 6267 (SEQ ID NO. 19-24) respectively, as
shown in Tables 1A and 1B.

In some embodiments, the anti-WTA antibody comprises a heavy chain variable
region (VH), wherein the VH comprises at least 95% sequence identity over the length of the
VH region selected from the VH sequence of SEQ ID NO.26, SEQ ID NO.28, SEQ ID
NO.30, SEQ ID NO.32 of antibodics 4461, 4624, 4399, and 6267, respectively. The
antibodies may further comprise a L chain variable region (VL) wherein the VL comprises at
least 95% sequence identity over the length of the VL region selected from the VL sequence
of SEQ ID NO.25, SEQ ID NO.27, SEQ ID NO.29, SEQ ID NO.31 of antibodies 4461,
4624, 4399, and 6267, respectively.

In another embodiment, the antibody-antibiotic conjugate compound of the
invention comprises an anti-WTAf monoclonal antibody. An exemplary anti-WTAf
antibody comprises a light chain and a H chain, the L chain comprising CDR L1, CDR L2,
and CDR L3 and the H chain comprising CDR H1, CDR H2 and CDR H3, wherein the CDR
L1, CDR L2, and CDR L3 and CDR H1, CDR H2 and CDR H3 comprise the amino acid
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sequences of the corresponding CDRs of each of Abs shown in Figure 12 (SEQ ID NO. 33-
110).

Another anti-WTAP antibody useful to generate the AACs of the invention
comprises a L chain variable region (VL) wherein the VL comprises at least 95% sequence
identity over the length of the VL region selected from the VL sequence corresponding to
each of the antibodies 6078, 6263, 4450, 6297, 6239, 6232, 6259, 6292, 4462, 6265, 6253,
4497, and 4487 respectively, as shown in Figure 15A-1, 15A-2, 15A-3 at Kabat positions 1-
107. This antibody may further comprise a heavy chain variable region (VH), wherein the
VH comprises at least 95% sequence identity over the length of the VH region selected from
the VH sequences corresponding to each of the antibodies 6078, 6263, 4450,6297, 6239,
6232, 6259, 6292, 4462, 6265, 6253, 4497, and 4487 respectively, as shown in Figure 15B-1
to 15B-6 at Kabat positions 1-113.

In another anti-WTA antibody, the VL comprises the sequence of SEQ ID NO.
111 and the VH comprises the sequence of SEQ ID NO. 112 wherein X is Q or E and X; is
M,IorV.

The invention provides an anti-WTA useful to generate an AAC of the invention
wherein the antibody light chain contains an engineered cysteine and comprises the sequence
of SEQ ID NO. 115 and the H chain comprises the SEQ ID NO. 116 wherein Xis M, lor V.
In an alternative pairing L and H chains, the antibody light chain comprises the sequence of
SEQ ID NO. 113 and the H chain contains an engineered cysteine and comprises the SEQ ID
NO. 117 wherein X is M, Tor V. A Cys may be engineered into each of the L and H chains;
in one example of such a WTAP antibody, light chain contains an engineered cysteine and
comprises the sequence of SEQ ID NO. 115, and the H chain contains an engineered cysteine
and compriscs thc SEQ TD NO. 117 wherein Xis M, Tor V.

Another anti-WTAB antibody useful for conjugation comprises a VH and a VL,
wherein the VH comprises at least 95% sequence identity over the length of the VH of SEQ
ID NO. 156 and the VL comprises at least 95% sequence identity over the length of the VL
of sequence SEQ ID NO. 119. In a specific embodiment, the anti-WTAP antibody comprises
a VH comprising the sequence of SEQ ID NO. 156 and a VL comprising the sequence of the
SEQ ID NO. 119.
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The anti-WTA antibody of the invention may comprise a L chain comprising the
sequence of SEQ ID NO.121 and a H chain comprising the sequence of SEQ ID NO. 124. In
another example, the anti-WTAP antibody comprises a L chain comprising the sequence of
SEQ ID NO. 123 and a H chain comprising the sequence of SEQ ID NO. 157 or SEQ ID NO.
124,

In other embodiments, the antibody comprises: i) L chain and H chain CDRs of
SEQ ID NOs 99-104 or the L chain and H chain CDRs of SEQ ID NOs. 33-38; or ii) the VL
of SEQ ID NO.119 or SEQ ID NO. 123 paired with the VH of SEQ ID NO.120 or SEQ ID
NO. 156; or iii) the VL of SEQ ID NO.111 paired with the VH of SEQ ID NO.112.

In some embodiments of the AACs of the invention, the antibody binds to the same

epitope as the antibody of any one of the preceding embodiments.

The antibody of any one of the preceding embodiments may be an antigen-binding
fragment lacking a Fc region. In some embodiments, the antibody is a F(ab) or F(ab’),. In
some embodiments, the antibody further comprises a heavy chain constant region and/or a
light chain constant region, wherein the heavy chain constant region and/or the light chain
constant region comprise one or more amino acids that are substituted with cysteine residues.
In some embodiments, the heavy chain constant region comprises amino acid substitution
A118C and/or S400C, and/or the light chain constant region comprises amino acid
substitution V205C, wherein the numbering system is according to EU numbering.

In some embodiments of any of the antibodies described above, the antibody is not an
IgM isotype. In some embodiments of any of the antibodies described above, the antibody is
an IgG (e.g., IgG1, IgG2, 1gG3, IgG4), IgE, IgD, or IgA (e.g., IgA1 or IgA2) isotype.

An exemplary embodiment of the invention is pharmaceutical composition
comprising the antibody-antibiotic conjugate compound, and a pharmaceutically acceptable
carrier, glidant, diluent, or excipicnt.

The anti-WTA-AACs of the invention are useful as antimicrobial agents effective to
treat human and veterinary Staphylococci, for example S. aureus, S. saprophyticus and S.
simulans as well as Listeria, for example Listeria monocytogenes. In a specific aspect, the
AAC:s of the invention are useful to treat S. aureus infections. Thus, the invention also
provides a method of treating a Staphylococcal infection in a human or veterinary patient

comprising administering to the patient a therapeutically-effective amount of an antibody-
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antibiotic conjugate of any one of the preceding embodiments. In one embodiment the
bacterial infection is a Staphylococcus aureus infection. In some embodiments, the patient
has been diagnosed with a S. aureus infection. In some embodiments, treating the bacterial
infection comprises reducing the bacterial load or counts. In one embodiment, the method of
treatment is administered to patients where the bacterial infection including S. aureus has led
to bacteremia. In specific embodiments the method is used to treat Staphylococcal
endocarditis or ostcomyelitis. In one ecmbodiment, the antibody-antibiotic conjugate
compound is administered to the infected patient at a dose in the range of about 50mg/kg to
100mg/kg.

Also provided is method of killing intracellular S. aureus in the cells of a S. aureus
infected paticnt without killing the host cells by administering an anti-WTA-antibiotic
conjugate compound of any of the above cmbodiments. Another method is provided for
killing persister Staphylococcal bacterial cells (e.g, S. aureus) in vivo by contacting the
persister bacteria with an AAC of any of the preceding embodiments.

In another embodiment, the method of treatment further comprises administering a
second therapeutic agent. In a further embodiment, the second therapeutic agent is an
antibiotic including an antibiotic against Staph aureus in general or MRSA in particular.

In one embodiment, the second antibiotic administered in combination with the
antibody-antibiotic conjugate compound of the invention is selected from the structural
classes: (i) aminoglycosides; (ii) beta-lactams; (iii) macrolides/cyclic peptides; (iv)
tetracyclines; (v) fluoroquinolines/fluoroquinolones; (vi) and oxazolidinones.

In one embodiment, the second antibiotic administered in combination with the
antibody-antibiotic conjugate compound of the invention is selected from clindamycin,
novobiocin, retapamulin, daptomycin, GSK-2140944, CG-400549, sitafloxacin, teicoplanin,
triclosan, napthyridonc, radczolid, doxorubicin, ampicillin, vancomycin, imipencm,

doripenem, gemcitabine, dalbavancin, and azithromycin.

In some cmbodiments hercin, the bactcrial load in the infected patient has been
reduced to an undetectable level after the treatment. In one embodiment, the patient’s blood
culture is negative after treatment as compared to a positive blood culture before treatment.
In some embodiments herein, the bacterial resistance in the subject is undetectable or low. In
some embodiments herein, the subject is not responsive to treatment with methicillin or

vancomycin.
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An exemplary embodiment of the invention is a process for making the antibodyv-
antibiotic conjugate comprising conjugating a rifamycin-type antibiotic to an anti-wall
teichoic acid (WTA) antibody.

An exemplary embodiment of the invention is a kit for treating a bacterial infection,

5 comprising:

a) the pharmaceutical composition comprising the antibody-antibiotic conjugate
compound, and a pharmaceutically acceptable carrier, glidant, diluent, or excipient; and

b) instructions for use.

An aspect of the invention is an antibiotic-linker intermediate having Formula II:

10 II
wherein:
the dashed lines indicate an optional bond,
Ris H, C;—C; alkyl, or C(O)CHs3;
R'is OH;
15 R%is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
one or more groups independently selected from C(O)CHs, C,—C;; alkyl, C1—C; heteroaryl,
C1,—Cyo heterocyclyl, Cs—Cy aryl, and C3—C;; carbocyclyl;
or R' and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
20 carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or

carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C;—Cy; alkyl, or OH;
PML is a protease-cleavable, non-peptide linker attached to R? or the fused heteroaryl
or heterocyclyl formed by R! and R%; and having the formula:

-Str-PM-Y-
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where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit; and
X is a reactive functional group selected from maleimide, thiol, amino, bromide,
bromoacetamido, iodoacetamido, p-toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyl

disulfide, and N-hydroxysuccinimide.

It is to be understood that one, some, or all of the properties of the various
embodiments described herein may be combined to form other embodiments of the present
invention. These and other aspects of the invention will become apparent to one of skill in the

art.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: Intracellular stores of MRSA are protected from vancomycin in vivo and
in vitro. Figure 1A shows a schematic of the experimental design for generating free bacteria
(planktonic) vs. intracellular bacteria. Four cohorts of mice were infected by intravenous
injection with roughly equivalent doses of viable free bacteria or intracellular bacteria and
selected groups were treated with vancomycin immediately after infection and then once per
day (sece Example 2). Figure 1B and Figure 1C show bacterial loads in kidney and brain,
respectively of infected mice 4 days post infection. The dashed line indicates the limit of
detection for the assay. Figure 1D shows that MRSA is protected from vancomycin when
cultured on a monolayer of infectable cells. (ND = none detected). Figure 1E and Figure 1F
show that MRSA is able to grow in the presence of vancomycin when cultured on a
monolayer of infectable cells. MRSA (free bacteria) was seeded in media, media +
vancomycin, or media + vancomycin and plated on a monolayer of MG63 osteoblasts (Figure
1E) or Human Brain Microvascular Endothelial Cells (HBMEC, Figure 1F). Extracellular
bacteria (free bacteria) grew well in media alone, but were killed by vancomycin. In wells
containing a monolayer of mammalian cells (Intracellular + vanco) a fraction of the bacteria
were protected from vancomycin during the first 8 hours after infection and were able to
expand within the intracellular compartment over 24 hours. Error bars show standard

deviation for triplicate wells.

Figure 2: shows the concept of an Antibody Antibiotic Conjugate (AAC). In one

example, the AAC consists of an antibody directed against an epitope on the surface of S.

10
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aureus linked to a potent rifamycin-type antibiotic (e.g. Rifalog) via a linker that is cleaved

by lysosomal proteases.

Figure 3 shows a possible mechanism of drug activation for antibody-antibiotic
conjugates (AAC). AACs bind to extracellular bacteria via the antigen binding domain (Fab)
of the antibody and promote uptake of the opsonized bacteria via Fc-mediated phagocytosis.
The linker is cleaved by lysosomal proteases such as cathepsin B. Following cleavage of the
linker, the linker is hydrolyzed releasing free antibiotic inside the phagolysosome. The free
antibiotic kills the opsonized and phagocytosed bacteria along with any previously

internalized bacteria residing in the same compartment.

Figure 4 shows the cell wall of Gram-positive bacteria, such as S. aureus with a
cartoon representation of wall teichoic acids (WTA), Lipo teichoic acid (LTA) and the
Peptidoglycan (PGN) sheaths that stabilize the cell membrane and provide attachment sites.

Figure 5 shows the chemical structure and glycosyl modifications of Wall Teichoic
Acid (WTA), described in detail under Definitions.

Figures 6A and 6B summarize the characteristics of the Abs from the primary
screening of a library of mAbs showing positive ELISA binding to cell wall preparations
from USA300 or Wood46 strain S. aureus strains, as described in Example 3. Of the Abs
that bind to WTA, 4 are specific to WTA alpha and 13 bind specifically to WTA beta.

Figure 7A shows titration of Alexa-488 labeled anti-B-GlcNAC WTA or anti-a-
GIcNAC WTA antibody on MRSA isolated directly from infected mouse kidneys. The anti-
CMV-gD antibody served as an antibody isotype control. Figure 7B shows that the antibody
used to generate the AAC recognizes an epitope on Wall Teichoic Acid that is mediated by
the glycosyltransferase TarS. FACS analysis with the anti-B-GlcNAC WTA antibody or an
isotype control on Wt USA300, USA300-TarM or USA300-TarS.

Figure 8 shows selection of a potent rifamycin-type antibiotic (rifalog)

dimethylpipBOR for its ability to kill non-replicating MRSA.

Figure 9: Growth inhibition assay demonstrating that intact TAC (a form of AAC)

does not kill planktonic bacteria unless the antibiotic is released by treatment with cathepsin
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B. TAC was incubated in buffer alone (open circles) or treated with cathepsin B (closed
circles). The intact TAC was not able to prevent bacterial growth after overnight incubation.
Pretreatment of the TAC with cathepsin B released sufficient antibiotic activity to prevent

bacterial growth at .6 ug/mL of TAC, which is predicted to contain .006 ug/mL of antibiotic.

Figure 10 shows treatment of S. aureus infected mice with anti-WTA-PML AAC
greatly reduced or eradicated bacterial counts in infected organs as compared to naked
antibody, as described in Example 10. Figure 10A is a schematic showing the timeline of the
experiment and injection time points as described in Example 10. Figure 10B shows
treatment with AAC (DAR2) from Table 3 reduced bacterial load in the kidneys by
approximately 7,000-fold. Figure 10C shows that treatment with AAC (DAR2) reduced
bacterial burdens in the heart by approximately 500-fold.

Figure 11A provides an amino acid sequence alignment of the light chain variable
regions (VL) of four human anti-WTA alpha antibodies, 4461. 4624, 4399, 6267 (SEQ ID
NOS 25, 27, 29 and 31, respectively, in order of appearance). The CDR scquences CDRLI,
L2 and L3 according to Kabat numbering are underlined. Figure 11B shows an amino acid
sequence alignment of the heavy chain variable regions (VH) of the four human anti-WTA
alpha antibodies of Figure 11A. The CDR sequences CDR H1, H2 and H3 according to
Kabat numbering are underlined (SEQ ID NOS 26, 28, 30 and 32, respectively, in order of

appearance).

Figure 12 shows the CDR sequences of the L and H chains of 13 human anti-WTA
beta antibodies (SEQ ID NOS 33-110).

Figurcs 13A-1 and 13A-2 show an alignment of the full length L chain (light chain) of
anti-WTA beta Ab 6078 (unmodified) and its variants, v2, v3, v4 (SEQ ID NOS 113, 113,
115,113,115, 113, 115 and 115, respectively, in order of appearance). The CDR sequences
CDRL1, L2 and L3 according to Kabat numbering are underlined. Boxes show the contact
residues and CDR residues according to Kabat and Chothia. L chain variants that contain an
engineered Cys are indicated by the C in the black box near the end of the constant region (at

EU residue no. 205 in this case). The variant designation, e.g., v2LC-Cys means variant 2

12



10

15

20

25

30

WO 2016/090038 PCT/US2015/063510

containing a Cys engineered into the L chain. HCLC-Cys means each of the H and L chains
contain an engineered Cys. Variants 2, 3 and 4 have changes in the beginning of the H chain

as shown in Figures 13B.

Figures 13B-1, 13B-2, 13B-3, 13B-4 show an alignment of the full length H chain
(heavy chain) of anti-WTA beta Ab 6078 (unmodified) and its variants, v2, v3, v4 (SEQ ID
NOS 114, 139-144 and 143, respectively, in order of appearance) which have changes in the
beginning of the H chain. H chain variants that contain an engineered Cys are indicated by

the C in the black box at the start of the constant region (at EU residue no. 118 in this case).

Figures 14A-1 and 14A-2 show an alignment of the full length L chain of anti-WTA
beta Ab 4497 (unmodified) and Cys engineered L chains (SEQ ID NOS 121, 123, 145 and
145, respectively, in order of appearance). The CDR sequences CDRL1, L2 and 1.3
according to Kabat numbering are underlined. Boxes show the contact residues and CDR
residues according to Kabat and Chothia. L chain variants that contain an engineered Cys are
indicated by the C in the dotted box near the end of the constant region (at EU residue no.
205 in this case).

Figures 14B-1, 14B-2, 14B-3 show an alignment of the full length H chain of anti-
WTA beta Ab 4497 (unmodified) and its v8 variant with D altered to E in CDR H3 position
96, with or without the engineered Cys (SEQ ID NOS 146-147, 157 and 147, respectively, in
order of appearance). H chain variants that contain an engineered Cys are indicated by the C

in the black box at the start of the constant region (at EU residue no. 118 in this case).

Figures 15A-1, 15A-2, 15A-3 show an amino acid sequence alignment of the full
length light chain of the thirteen human anti-WTA beta antibodies (SEQ ID NOS 113, 158-
167, 121 and 168, respectively, in order of appearance). The variable region (VL) spans
Kabat amino acid positions 1 to 107. The CDR sequences CDRL1, L2 and L3 according to

Kabat numbering are underlined.

Figures 15B-1 to 15B-6 show an amino acid sequence alignment of the full length
heavy chain of the thirteen human anti-WTA beta antibodies of Figures 15A-1, 15A-2, 15A-3
(SEQ ID NOS 114, 169-176, 133-134, 138 and 127, respectively, in order of appearance).
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The variable region (VH) spans Kabat amino acid positions 1-113. The CDR sequences
CDR H1, H2 and H3 according to Kabat numbering are underlined. H chain Eu position 118
marked by an asterisk can be changed to Cys for drug conjugation. Residues highlighted in
black can be replaced with other residues that do not affect antigen binding to avoid

deamidation, aspartic acid isomerization, oxidation or N-linked glycosylation.

Figure 16 shows a comparison of Ab 4497 and its mutants in the highlighted amino
acid positions and their relative antigen binding strength as tested by ELISA. Figure 16
discloses SEQ ID NOS 177, 177, 177, 178, 178, 179, 179, 180, 180 and 180, respectively, in

order of appearance.

Figure 17 shows that pre-treatment with 50 mg/kg of free antibodics is not cfficacious
in an intravenous infection model. Balb/c mice were given a single dose of vehicle control
(PBS) or 50 mg/Kg of antibodies by intravenous injection 30 minutes prior to infection with
2x10’ CFU of USA300. Treatment groups included an isotype control antibody that does not
bind to S. aureus (gD), an antibody directed against the beta modification of wall teichoic
acid (4497) or an antibody directed against the alpha modification of wall teichoic acid
(7578). Control mice were given twice daily treatments with 110 mg/Kg of vancomycin by

intraperitoneal injection (Vanco).

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Reference will now be made in detail to certain embodiments of the invention,

examples of which are illustrated in the accompanying structures and formulas. While the
invention will be described in conjunction with the enumerated embodiments, including
methods, materials and examples, such description is non-limiting and the invention is
intended to cover all alternatives, modifications, and equivalents, whether they are generally
known, or incorporated herein. In the event that one or more of the incorporated literature,
patents, and similar matcrials differs from or contradicts this application, including but not
limited to defined terms, term usage, described techniques, or the like, this application
controls. Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. One skilled in the art will recognize many methods and materials similar
or equivalent to those described herein, which could be used in the practice of the present

invention. The present invention is in no way limited to the methods and materials described.
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All publications, patent applications, patents, and other references mentioned herein

are incorporated by reference in their entirety.

I. GENERAL TECHNIQUES

The techniques and procedures described or referenced herein are generally well
understood and commonly employed using conventional methodology by those skilled in the
art, such as, for example, the widely utilized methodologies described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual 3d edition (2001) Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y.; Current Protocols in Molecular Biology (F.M. Ausubel, et
al. eds., (2003)); the series Methods in Enzymology (Academic Press, Inc.): PCR 2: 4
Practical Approach (M.J. MacPherson, B.D. Hames and G.R. Taylor eds. (1995)), Harlow
and Lane, eds. (1988) Antibodies, A Laboratory Manual, and Animal Cell Culture (R.I.
Freshney, ed. (1987)); Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in
Molecular Biology, Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed.,
1998) Academic Press; Animal Cell Culture (R.1. Freshney), ed., 1987); Introduction to Cell
and Tissue Culture (J.P. Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue
Culture: Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., 1993-8) J.
Wiley and Sons; Handbook of Experimental Immunology (D.M. Weir and C.C. Blackwell,
eds.); Gene Transfer Vectors for Mammalian Cells (JM. Miller and M.P. Calos, eds., 1987);
PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994);, Current Protocols in
Immunology (J.E. Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Wiley
and Sons, 1999); Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch,
1997), Antibodies: A Practical Approach (D. Catty., ed., IRL Press, 1988-1989);, Monoclonal
Antibodies: A Practical Approach (P. Shepherd and C. Dean, eds., Oxford University Press,
2000); Using Antibodies: A Laboratory Manual (E. Harlow and D. Lane (Cold Spring Harbor

- Laboratory Press, 1999); The Antibodies (M. Zanetti and J. D. Capra, eds., Harwood

Academic Publishers, 1995); and Cancer: Principles and Practice of Oncology (V.T. DeVita
et al, eds., J.B. Lippincott Company, 1993).

The nomenclature used in this Application is based on IUPAC systematic
nomenclature, unless indicated otherwise. Unless defined otherwise, technical and scientific
terms used herein have the same meaning as commonly understood by one of ordinary skill
in the art to which this invention belongs, and are consistent with: Singleton et al (1994)

Dictionary of Microbiology and Molecular Biology, 2nd Ed., J. Wiley & Sons, New York,
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NY; and Janeway, C., Travers, P., Walport, M., Shlomchik (2001) /mmunobiology, 5th Ed.,
Garland Publishing, New York.

II.  DEFINITIONS

“Antibody Antibiotic Conjugate” or AAC is a compound composed of an antibody that is
chemically linked to an antibiotic by a linker. The antibody binds an antigen or epitope on a
bacterial surface, for example, a bacterial cell wall component. As used in this invention, the
linker is a protease-cleavable, non-peptide linker that is designed to be cleaved by proteases,
including cathepsin B, a lysosomal protease found in most mammalian cell types
(Dubowchik et al (2002) Bioconj. Chem. 13:855-869). A diagram of the AAC with its 3
components is depicted in Figure 2. “THIOMAB™ Antibiotic Conjugate” or “TAC” is a
form of AAC in which the antibody is chemically conjugated to a linker-antibiotic unit via
one or more cysteines, generally a cysteine that is recombinantly engineered into the antibody
at specific site(s) on the antibody to not interfere with the antigen binding function.

The term “wall teichoic acid” (WTA) means anionic glycopolymers that are
covalently attached to peptidoglycan via phosphodiester linkage to the C6 hydroxyl of the N-
acetyl muramic acid sugars. While the precise chemical structure can vary among organisms,
in one embodiment, WTA is a ribitol teichoic acid with repeating units of 1,5-phosphodiester
linkages of D-ribitol and D-alanyl ester on position 2 and glycosyl substituents on position 4.
The glycosyl groups may be N-acetylglucosaminyl a (alpha) or B (beta) as present in S.
Aureus. The hydroxyls on the alditol/sugar alcohol phosphate repeats are substituted with
cationic D-alanine esters and monosaccharides, such as N-acetylglucosamine. In one aspect,
the hydroxyl substituents include D-alanyl and alpha () or beta () GlcNHAc. In one

specific aspect, WTA comprises a compound of the formula:

where the wavy lines indicate repeating linkage units or the attachment sites of Polyalditol-P
or the peptidoglycan, where X is D-alanyl or —H; and Y is o (alpha)-GIcNHACc or B (beta)-
GlcNHAc.
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OH

2N

(o) 0]
HO éj
NHAC
GlcNHACc

In S. aureus, WTA is covalently linked to the 6-OH of N-acetyl muramic acid
(MurNACc) via a disaccharide composed of N-acetylglucosamine (GlcNAc)-1-P and N-
acetylmannoseamine (ManNAc), which is followed by two or three units of glycerol-
phosphates. The actual WTA polymer is then composed of 11-40 ribitol-phosphate (Rbo-P)
repeating units. The step-wise synthesis of WTA is first initiated by the enzyme called TagO,
and S. aureus strains lacking the TagO gene (by artificial deletion of the gene) do not make
any WTA. The repeating units can be further tailored with D-alanine (D-Ala) at C2-OH
and/or with N-acetylglucosamine (GIcNACc) at the C4-OH position via a- (alpha) or B-(beta)
glycosidic linkages. Depending of the S. aureus strain, or the growth phase of the bacteria
the glycosidic linkages could be o -, B -, or a mixture of the two anomers.

As used herein, the term “WTA antibody” refers to any antibody that binds WTA
whether WTA alpha or WTA beta. The terms “‘anti-wall teichoic acid alpha antibody” or
“anti-WTA alpha antibody” or “anti-aWTA” or “anti-oGlcNac WTA antibody” are used
interchangeably to refer to an antibody that specifically binds wall teichoic acid (WTA)
alpha. Similarly, the terms “anti-wall teichoic acid beta antibody” or “anti-WTA beta
antibody” or “anti-BWTA” or “anti-pGlcNac WTA antibody” are used interchangeably to
refer to an antibody that specifically binds wall teichoic acid (WTA) beta.

The term “antibiotic” (abx or Abx) includes any molecule that specifically inhibits
the growth of or kill micro-organisms, such as bacteria, but is non-lethal to the host at the
concentration and dosing interval administered. In a specific aspect, an antibiotic is non-
toxic to the host at the administered concentration and dosing intervals. Antibiotics effective
against bacteria can be broadly classified as either bactericidal (i.e., directly kills) or
bacteriostatic (i.e., prevents division). Anti-bactericidal antibiotics can be further
subclassified as narrow-spectrum or broad-spectrum. A broad-spectrum antibiotic is one
effective against a broad range of bacteria including both Gram-positive and Gram-negative
bacteria, in contrast to a narrow-spectrum antibiotic, which is effective against a smaller
range or spccific families of bacteria. Examples of antibiotics include: (i) aminoglycosides,
e.g., amikacin, gentamicin, kanamycin, neomycin, netilmicin, streptomycin, tobramycin,

paromycin, (ii) ansamycins, ¢.g., geldanamycin, herbimycin, (iii) carbacephems, e.g.,
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loracarbef, (iv), carbapenems, e.g., ertapenum, doripenem, imipenem/cilastatin, meropenem,
(v) cephalosporins (first generation), e.g., cefadroxil, cefazolin, cefalotin, cefalexin, (vi)
cephalosporins (second generation), e.g., ceflaclor, cefamandole, cefoxitin, cefprozil,
cefuroxime, (vi) cephalosporins (third generation), e.g., cefixime, cefdinir, cefditoren,
cefoperazone, cefotaxime, cefpodoxime, ceftazidime, ceftibuten, ceftizoxime, ceftriaxone,
(vii) cephalosporins (fourth generation), e.g., cefepime, (viii), cephalosporins (fifth
generation), e.g., ceftobiprole, (ix) glycopeptides, e.g., teicoplanin, vancomycin, (x)
macrolides, e.g., axithromycin, clarithromycin, dirithromycine, erythromycin, roxithromycin,
troleandomycin, telithromycin, spectinomycin, (xi) monobactams, e.g., axtreonam, (xii)
penicilins, e.g., amoxicillin, ampicillin, axlocillin, carbenicillin, cloxacillin, dicloxacillin,
flucloxacillin, mezlocillin, meticillin, nafcilin, oxacillin, penicillin, peperacillin, ticarcillin,
(xiii) antibiotic polypeptides, e.g., bacitracin, colistin, polymyxin B, (xiv) quinoloncs, e.g.,
ciprofloxacin, enoxacin, gatifloxacin, levofloxacin, lemefloxacin, moxifloxacin, norfloxacin,
orfloxacin, trovafloxacin, (xv) sulfonamides, e.g., mafenide, prontosil, sulfacetamide,
sulfamethizole, sulfanilamide, sulfasalazine, sulfisoxazole, trimethoprim, trimethoprim-
sulfamethoxazole (TMP-SMX), (xvi) tetracyclines, e.g., demeclocycline, doxycycline,
minocycline, oxytetracycline, tetracycline and (xvii) others such as arspenamine,
chloramphenicol, clindamycin, lincomycin, ethambutol, fosfomycin, fusidic acid,
furazolidone, isoniazid, linezolid, metronidazole, mupirocin, nitrofurantoin, platensimycin,
pyrazinamide, quinupristin/dalfopristin, rifampin/rifampicin or tinidazole.

Staphylococcus aureus is also referred to herein as Staph A or S. aureus in short.
The term “methicillin-resistant Staphylococcus aureus” (MRSA), alternatively known as
multidrug resistant Staphylococcus aureus or oxacillin-resistant Staphylococcus aureus
(ORSA), refers to any strain of Staphylococcus aureus that is resistant to beta-lactam
antibiotics, which in include the penicillins (e.g., methicillin, dicloxacillin, nafcillin,
oxacillin, etc.) and the cephalosporins. ‘“Methicillin-sensitive Staphylococcus
aureus” (MSSA) refers to any strain of Staphylococcus aureus that is sensitive to beta-lactam
antibiotics.

The terms “anti-Staph a antibody’” and “an antibody that binds to Staph a” refer to an
antibody that is capable of binding an antigen on Staphylococcus aureus ( “S. aureus”) with
sufficient affinity such that the antibody is useful as a diagnostic and/or therapeutic agent in
targeting S. aureus. In one embodiment, the extent of binding of an anti-Staph a antibody to

an unrelated, non-Staph a protein is less than about 10% of the binding of the antibody to
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MRSA as measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an
antibody that binds to Staph a has a dissociation constant (Kd) of < 1uM, < 100 nM, < 10
nM,,<5Nm,,<4nM,,<3nM,,<2nM,<1nM,<0.1 nM, <0.01 nM, or<0.001 nM
(c.g., 10 Mor less, e.g. from 10¥ M to 10" M, e.g., from 10° M to 10"* M). In certain
embodiments, an anti-Staph a antibody binds to an epitope of Staph a that is conserved
among Staph from different species.

The term “minimum inhibitory concentration” (“MIC”) refers to the lowest
concentration of an antimicrobial that will inhibit the visible growth of a microorganism after
overnight incubation. Assay for determining MIC are known. One method is as described in
the Example section below. _

The term “antibody” herein is used in the broadest sense and specifically covers
monoclonal antibodies, polyclonal antibodies, dimers, multimers, multispecific antibodies
(e.g., bispecific antibodies), and antigen binding antibody fragments thereof, (Miller et al
(2003) J. of Immunology 170:4854-4861). Antibodies may be murine, human, humanized,
chimeric, or derived from other species. An antibody is a protein generated by the immune
system that is capable of recognizing and binding to a specific antigen (Janeway, C., Travers,
P., Walport, M., Shlomchik (2001) Immuno Biology, 5th Ed., Garland Publishing, New
York). A target antigen generally has numerous binding sites, also called epitopes,
recognized by CDRs on multiple antibodies. Each antibody that specifically binds to a
different epitope has a different structure. Thus, one antigen may be recognized and bound
by more than one corresponding antibody. An antibody includes a full-length
immunoglobulin molecule or an immunologically active portion of a full-length
immunoglobulin molecule, i.e., a molecule that contains an antigen binding site that
immunospecifically binds an antigen of a target of interest or part thereof, such targets
including but not limited to, cancer cell or cells that produce autoimmune antibodies
associated with an autoimmune disease, an infected cell or a microorganism such as a
bacterium. The immunoglobulin (Ig) disclosed herein can be of any isotype except IgM (e.g.,
IgG, IgE, IgD, and IgA) and subclass (e.g., 1gG1, IgG2, IgG3, IgG4, IgA1 and IgA2. The
immunoglobulins can be derived from any species. In one aspect, the Ig is of human, murine,
or rabbit origin. In a specific embodiment, the Ig is of human origin.

The “class” of an antibody refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, 1gG,
and IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGi,
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18G,, 1gGs, 1gGy, IgA, and IgA,. The heavy chain constant domains that correspond to the
different classes of immunoglobulins are called a., 3, €, v, and u, respectively.

“Native antibodies” refer to naturally occurring immunoglobulin molecules with
varying structures. For example, native IgG antibodies are heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light chains and two identical heavy chains
that are disulfide-bonded. From N- to C-terminus, each heavy chain has a variable region
(VH), also called a variable heavy domain or a heavy chain variable domain, followed by
three constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus, each light
chain has a variable region (VL), also called a variable light domain or a light chain variable
domain, followed by a constant light (CL) domain. The light chain of an antibody may be
assigned to one of two types, called kappa (k) and lambda (A), based on the amino acid
sequence of its constant domain.

The terms “full length antibody,” “intact antibody,” and “whole antibody” are used
herein interchangeably to refer to an antibody having a structure substantially similar to a
native antibody structure or having heavy chains that contain an Fc region as defined herein.

An "antigen-binding fragment" of an antibody refers to a molecule other than an intact
antibody that comprises a portion of an intact antibody that binds the antigen to which the
intact antibody binds. Examples of antibody fragments include but are not limited to Fv, Fab,
Fab', Fab’-SH, F(ab"),; diabodies; linear antibodies; single-chain antibody molecules (e.g.
scFv); and multispecific antibodies formed from antibody fragments.

The term "monoclonal antibody" as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variant antibodies, e.g., containing naturally occurring mutations or arising during production
of a monoclonal antibody preparation (e.g., natural variation in glycosylation), such variants
generally being present in minor amounts. One such possible variant for IgG1 antibodies is
the cleavage of the C-terminal lysine (K) of the heavy chain constant region. In contrast to
polyclonal antibody preparations, which typically include different antibodies directed
against different determinants (epitopes), each monoclonal antibody of a monoclonal
antibody preparation is directed against a single determinant on an antigen. Thus, the
modifier “monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring

production of the antibody by any particular method. For example, the monoclonal
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antibodies to be used in accordance with the present invention may be made by a variety of
techniques, including but not limited to the hybridoma method, recombinant DNA methods,
phage-display methods, and methods utilizing transgenic animals containing all or part of the
human immunoglobulin loci, such methods and other exemplary methods for making
monoclonal antibodies being described herein. In addition to their specificity, the monoclonal
antibodies are advantageous in that they may be synthesized uncontaminated by other
antibodies.

The term "chimeric antibody” refers to an antibody in which a portion of the heavy
and/or light chain is derived from a particular source or species, while the remainder of the
heavy and/or light chain is derived from a different source or species.

A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human or a human cell or derived from a
non-human source that utilizes human antibody repertoires or other human antibody-
encoding sequences. This definition of a human antibody specifically excludes a humanized
antibody comprising non-human antigen-binding residues.

A “humanized antibody” refers to a chimeric antibody comprising amino acid
residues from non-human HVRs and amino acid residues from human FRs. In certain
embodiments, a humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the HVRs (e.g., CDRs)
correspond to those of a non-human antibody, and all or substantially all of the FRs
correspond to those of a human antibody. A humanized antibody optionally may comprise at
least a portion of an antibody constant region derived from a human antibody. A “humanized
form” of an antibody, ¢.g., a non-human antibody, refers to an antibody that has undergone
humanization.

The term “variable region” or “variable domain” refers to the domain of an antibody
heavy or light chain that is involved in binding the antibody to antigen. The variable domains
of the heavy chain and light chain (VH and VL, respectively) of a native antibody generally
have similar structures, with each domain comprising four conserved framework regions
(FRs) and three hypervariable regions (HVRs). (See, e.g., Kindt et al. Kuby Immunology, 6"
ed., W.H. Freeman and Co., page 91 (2007).) A single VH or VL domain may be sufficient
to confer antigen-binding specificity. Furthermore, antibodies that bind a particular antigen

may be isolated using a VH or VL domain from an antibody that binds the antigen to screen a
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library of complementary VL or VH domains, respectively. See, e.g., Portolano et al., J.
Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991).

The term “hypervariable region,” “HVR,” or “HV,” when used herein refers to the
regions of an antibody variable domain which are hypervariable in sequence
(“complementarity determining regions” or “CDRs”) and/or form structurally defined loops
and/or contain the antigen-contacting residues (“antigen contacts”). Generally, antibodies
comprise six HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2, L3). In
native antibodies, H3 and L3 display the most diversity of the six HVRs, and H3 in particular
is believed to play a unique role in conferring fine specificity to antibodies. See, e.g., Xu et
al., Immunity 13:37-45 (2000); Johnson and Wu, in Methods in Molecular Biology 248:1-25
(Lo, ed., Human Press, Totowa, NJ, 2003). Indeed, naturally occurring camelid antibodics
consisting of a heavy chain only are functional and stable in the absence of light chain
(Hamers-Casterman et al., (1993) Nature 363:446-448; Sheriff et al., (1996) Nature Struct.
Biol. 3:733-736).

A number of HVR delineations are in use and are encompassed herein. The Kabat
Complementarity Determining Regions (CDRs) are based on sequence variability and are the
most commonly used (Kabat et al., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia refers
instead to the location of the structural loops (Chothia and Lesk, (1987) J. Mol. Biol.
196:901-917). For antigen contacts, refer to MacCallum et al. J. Mol. Biol. 262: 732-745
(1996). The AbM HVRs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.

Loop Kabat AbM Chothia Contact

L1 L24-1.34 L24-1.34 L26-L32 L30-L36

L2  L50-Ls6 L50-L56 L50-L52 L46-L55

L3  L89-L97 L89-1L97 L91-L96 L89-L96

H1  H31-H35B H26-H35B H26-H32 H30-H35B (Kabat numbering)
H1  H31-H35 H26-H35 H26-H32 H30-H35 (Chothia numbering)
H2  HS50-H65 H50-HS8 H53-H55 H47-HS8

H3  H95-H102  H95-H102 H96-H101  H93-H101
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HVRs may comprise “extended HVRs” as follows: 24-36 or 24-34 (L1), 46-56 or 50-
56 (L2) and 89-97 or 89-96 (L3) in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-102,
94-102, or 95-102 (H3) in the VH. Unless otherwise indicated, HVR residues, CDR residues
and other residues in the variable domain (e.g., FR residues) are numbered herein according
to Kabat et al., supra.

The expression “variable-domain residue-numbering as in Kabat” or “amino-acid-
position numbering as in Kabat,” and variations thereof, refers to the numbering system used
for heavy-chain variable domains or light-chain variable domains of the compilation of
antibodies in Kabat et al., supra. Using this numbering system, the actual linear amino acid
sequence may contain fewer or additional amino acids corresponding to a shortening of, or
insertion into, a FR or HVR of the variable domain. For example, a heavy-chain variable
domain may include a single amino acid insert (residue 52a according to Kabat) after residue
52 of H2 and inserted residues (e.g. residues 82a, 82b, and 82¢, etc. according to Kabat) after
heavy-chain FR residue 82. The Kabat numbering of residues may be determined for a given
antibody by alignment at regions of homology of the sequence of the antibody with a
“standard” Kabat numbered sequence.

“Framework” or “FR” refers to variable domain residues other than hypervariable
region (HVR) residues. The FR of a variable domain generally consists of four FR domains:
FR1, FR2, FR3, and FR4. Accordingly, the HVR and FR sequences generally appear in the
following sequence in VH (or VL): FR1-H1(L1)-FR2-H2(L2)-FR3-H3(L3)-FR4.

An “acceptor human framework” for the purposes herein is a framework comprising
the amino acid sequence of a light chain variable domain (VL) framework or a heavy chain
variable domain (VH) framework derived from a human immunoglobulin framework or a
human consensus framework, as defined below. An acceptor human framework *“derived
from” a human immunoglobulin framework or a human consensus framework may comprise
the same amino acid sequence thereof, or it may contain amino acid sequence changes. In
some embodiments, the number of amino acid changes are 10 or less, 9 or less, 8 or less, 7 or
less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some embodiments, the VL
acceptor human framework is identical in sequence to the VL human immunoglobulin
framework sequence or human consensus framework sequence.

A “human consensus framework” is a framework which represents the most

commonly occurring amino acid residues in a selection of human immunoglobulin VL or VH
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framework sequences. Generally, the selection of human immunoglobulin VL or VH
sequences is from a subgroup of variable domain sequences. Generally, the subgroup of
sequences is a subgroup as in Kabat et al., Sequences of Proteins of Immunological Interest,
Fifth Edition, NIH Publication 91-3242, Bethesda MD (1991), vols. 1-3. In one embodiment,
for the VL, the subgroup is subgroup kappa I as in Kabat et al., supra. In one embodiment,
for the VH, the subgroup is subgroup IIT as in Kabat et al., supra.

The term “Fc region” herein is used to define a C-terminal region of an
immunoglobulin heavy chain. The term includes native-sequence Fc regions and variant Fc
regions. Although the boundaries of the F¢ region of an immunoglobulin heavy chain might
vary, the human IgG heavy-chain Fc region is usually defined to stretch from an amino acid
residue at position Cys226, or from Pro230, to the carboxyl-terminus therecof. The C-terminal
lysine (residue 447 according to the EU numbering system - also called the EU index, as
described in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD, 1991) of the Fc region may be
removed, for example, during production or purification of the antibody, or by recombinantly
engineering the nucleic acid encoding a heavy chain of the antibody. Accordingly, a
composition of intact antibodies may comprise antibody populations with all K447 residues
removed, antibody populations with no K447 residues removed, and antibody populations
having a mixture of antibodies with and without the K447 residue. The term “Fc receptor” or
“FcR” also includes the neonatal receptor, FcRn, which is responsible for the transfer of
maternal IgGs to the fetus. Guyer et al., J. Immunol. 117: 587 (1976) and Kim et al., J.
Immunol. 24: 249 (1994). Methods of measuring binding to FcRn are known (see, e.g.,
Ghetie and Ward, Immunol. Today 18: (12): 592-8 (1997); Ghetie et al., Nature
Biotechnology 15 (7): 637-40 (1997); Hinton et al., J. Biol. Chem. 279(8): 6213-6 (2004);
WO 2004/92219 (Hinton ct al.). Binding to FcRn in vivo and scrum half-life of human FcRn
high-affinity binding polypeptides can be assayed, €.g., in transgenic mice or transfected
human cell lines expressing human FcRn, or in primates to which the polypeptides having a
variant Fc region are administered. WO 2004/42072 (Presta) describes antibody variants
which improved or diminished binding to FcRs. See also, e.g., Shields et al., J. Biol. Chem.
9(2): 6591-6604 (2001).

An “affinity matured” antibody refers to an antibody with one or more alterations in

one or more hypervariable regions (HVRs), compared to a parent antibody which does not
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possess such alterations, such alterations resulting in an improvement in the affinity of the
antibody for antigen.

The term “epitope” refers to the particular site on an antigen molecule to which an
antibody binds.

An “antibody that binds to the same epitope” as a reference antibody refers to an
antibody that blocks binding of the reference antibody to its antigen in a competition assay by
50% or more, and conversely, the reference antibody blocks binding of the antibody to its
antigen in a competition assay by 50% or more. An exemplary competition assay is provided
herein.

A “naked antibody” refers to an antibody that is not conjugated to a heterologous
moicty (e.g., a cytotoxic moiety) or radiolabel. The naked antibody may be present in a
pharmaceutical formulation.

“Effector functions” refer to those biological activities attributable to the Fc region of
an antibody, which vary with the antibody isotype. Examples of antibody effector functions
include: Clq binding and complement dependent cytotoxicity (CDC); Fc receptor binding;
antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down regulation of
cell surface receptors (e.g. B cell receptor); and B cell activation.

“Antibody-dependent cell-mediated cytotoxicity” or ADCC refers to a form of
cytotoxicity in which secreted Ig bound onto Fc receptors (FcRs) present on certain cytotoxic
cells (e.g., natural killer (NK) cells, neutrophils and macrophages) enable these cytotoxic
effector cells to bind specifically to an antigen-bearing target cell and subsequently kill the
target cell with cytotoxins. The antibodies “arm” the cytotoxic cells and are required for
killing of the target cell by this mechanism. The primary cells for mediating ADCC, NK
cells, express Fcy(gamma)R1II only, whereas monocytes express Fcy(gamma)RI,
Fey(gamma)RII and Fcy(gamma)RIII. Fc expression on hematopoietic cells is summarized in
Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol. 9: 457-92 (1991). To
assess ADCC activity of a molecule of interest, an in vitro ADCC assay, such as that
described in US 5,500,362 or US 5,821,337 may be performed. Useful effector cells for such
assays include peripheral blood mononuclear cells (PBMC) and natural killer (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in an animal model such as that disclosed in Clynes et al., PNAS USA 95:652-656
(1998).
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“Phagocytosis” refers to a process by which a pathogen is engulfed or internalized by
a host cell (e.g., macrophage or neutrophil). Phagocytes mediate phagocytosis by three
pathways: (1) direct cell surface receptors (for example, lectins, integrins and scavenger
receptors) (ii) complement enhanced - using complement receptors (including CRI, receptor
for C3b, CR3 and CR4) to bind and ingest complement opsonized pathogens, and (iii)
antibody enhanced - using Fc Receptors (including FcygammaR1, FcygammaRIIA and

FcygammaRIIIA) to bind antibody opsonized particles which then become internalized and
fuse with lysosomes to become phagolysosomes. In the present invention, it is believed that
pathway (iii) plays a significant role in the delivery of the anti-MRSA AAC therapeutics to
infected leukocytes, €.g., neutrophils and macrophages (Phagocytosis of Microbes:
complexity in Action by D. Underhill and A Ozinsky. (2002) Annual Review of
Immunology, Vol 20:825).

“Complement dependent cytotoxicity” or “CDC” refers to the lysis of a target cell in
the presence of complement. Activation of the classical complement pathway is initiated by
the binding of the first component of the complement system (C1q) to antibodies (of the
appropriate subclass) which are bound to their cognate antigen. To assess complement
activation, a CDC assay, ¢.g., as described in Gazzano-Santoro et al., J. Immunol. Methods
202: 163 (1996), may be performed.

The carbohydrate attached to the Fc region may be altered. Native antibodies
produced by mammalian cells typically comprise a branched, biantennary oligosaccharide
that is generally attached by an N-linkage to Asn297 of the CH2 domain of the Fc region.
Sce, e.g., Wright et al. (1997) TIBTECH 15:26-32. The oligosaccharide may include various
carbohydrates, ¢.g., mannose, N-acetyl glucosamine (GIcNAc), galactose, and sialic acid, as
well as a fucose attached to a GIcNAc in the "stem" of the biantennary oligosaccharide
structure. In some embodiments, modifications of the oligosaccharide in an IgG may be
made in order to create IgGs with certain additionally improved properties. For example,
antibody modifications are provided having a carbohydrate structure that lacks fucose
attached (directly or indirectly) to an Fc region. Such modifications may have improved
ADCC function. See, e.g. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa Hakko
Kogyo Co., Ltd). Examples of publications related to "defucosylated" or "fucose-deficient"”
antibody modifications include: US 2003/0157108;, WO 2000/61739; WO 2001/29246; US
2003/0115614; US 2002/0164328; US 2004/0093621; US 2004/0132140; US 2004/0110704;
US 2004/0110282; US 2004/0109865; WO 2003/085119; WO 2003/084570; WO
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2005/035586; WO 2005/035778; W02005/053742; W02002/031140; Okazaki et al., J. Mol.
Biol. 336: 1239-1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004).
Examples of cell lines capable of producing defucosylated antibodies include 13 CHO cells
deficient in protein fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545 (1986);
US Pat. Appl. Pub. No. 2003/0157108 Al, Presta, L; and WO 2004/056312 Al, Adams et al.,
especially at Example 11), and knockout cell lines, such as alpha- 1,6-fucosyltransferase
gene, FUTS, knockout CHO cells (see, ¢.g., Yamane-Ohnuki et al., Biotech. Bioeng. 87: 614
(2004); Kanda, Y. et al, Biotechnol. Bioeng., 94(4):680-688 (2006); and W02003/085107).

An “isolated antibody” is one which has been separated from a component of its
natural environment. In some embodiments, an antibody is purified to greater than 95% or
99% purity as determined by, for example, electrophoretic (e.g., SDS-PAGE, isoclectric
focusing (JEF), capillary clectrophoresis) or chromatographic (e.g., ion exchange or reverse
phase HPLC). For review of methods for assessment of antibody purity, see, e.g., Flatman et
al., J. Chromatogr. B 848:79-87 (2007).

An “isolated nucleic acid” refers to a nucleic acid molecule that has been separated
from a component of its natural environment. An isolated nucleic acid includes a nucleic
acid molecule contained in cells that ordinarily contain the nucleic acid molecule, but the
nucleic acid molecule is present extrachromosomally or at a chromosomal location that is
different from its natural chromosomal location.

“Isolated nucleic acid encoding an anti-WTA beta antibody” refers to one or more
nucleic acid molecules encoding antibody heavy and light chains, including such nucleic acid
molecule(s) in a single vector or separate vectors, and such nucleic acid molecule(s) present
at one or more locations in a host cell.

As use herein, the term "specifically binds to" or is "specific for" refers to measurable
and reproducible interactions such as binding between a target and an antibody, which is
determinative of the presence of the target in the presence of a heterogeneous population of
molecules including biological molecules. For example, an antibody that specifically binds
to a target (which can be an epitope) is an antibody that binds this target with greater affinity,
avidity, more readily, and/or with greater duration than it binds to other targets. In one
embodiment, the extent of binding of an antibody to a target unrelated to WTA-beta is less
than about 10% of the binding of the antibody to the target as measured, e.g., by a
radioimmunoassay (RIA). In certain embodiments, an antibody that specifically binds to
WTA beta has a dissociation constant (Kd) of < 1uM, <100 nM, <10nM, <1 nM, or<0.1
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nM. In certain embodiments, an antibody specifically binds to an epitope on that is
conserved from different species. In another embodiment, specific binding can include, but
does not require exclusive binding.

“Binding affinity” generally refers to the strength of the sum total of non-covalent
interactions between a single binding site of a molecule (e.g., an antibody) and its binding
partner (e.g., an antigen). Unless indicated otherwise, as used herein, “binding affinity”
refers to intrinsic binding affinity that reflects a 1:1 interaction between members of a binding
pair (e.g., antibody and antigen). The affinity of a molecule X for its partner Y can generally
be represented by the dissociation constant (Kd). Affinity can be measured by common
methods known in the art, including those described herein. Low-affinity antibodies
gencrally bind antigen slowly and tend to dissociate readily, whereas high-affinity antibodies
gencrally bind antigen faster and tend to remain bound longer. A variety of methods of
measuring binding affinity are known in the art, any of which can be used for purposes of the
present invention. Specific illustrative and exemplary embodiments for measuring binding
affinity are described in the following.

In one embodiment, the “Kd” or “Kd value” according to this invention is measured
by a radiolabeled antigen-binding assay (RIA) performed with the Fab version of an antibody
of interest and its antigen as described by the following assay. Solution-binding affinity of
Fabs for antigen is measured by equilibrating Fab with a minimal concentration of (%D)-
labeled antigen in the presence of a titration series of unlabeled antigen, then capturing bound
antigen with an anti-Fab antibody-coated plate (see, ¢.g., Chen et al., (1999) J. Mol. Biol.
293:865-881). To establish conditions for the assay, microtiter plates (DYNEX
Technologies, Inc.) are coated overnight with 5 pg/ml of a capturing anti-Fab antibody
(Cappel Labs) in 50 mM sodium carbonate (pH 9.6), and subsequently blocked with 2%
(w/v) bovine scrum albumin in PBS for two to five hours at room tcmperature (approximately
23°C). In a non-adsorbent plate (Nunc #269620), 100 pM or 26 pM ['**1]-antigen are mixed
with serial dilutions of a Fab of interest (e.g., consistent with assessment of the anti-VEGF
antibody, Fab-12, in Presta et al., Cancer Res. 57:4593-4599 (1997)). The Fab of interest is
then incubated overnight; however, the incubation may continue for a longer period (e.g.,
about 65 hours) to ensure that equilibrium is reached. Thereafter, the mixtures are transferred
to the capture plate for incubation at room temperature (e.g., for one hour). The solution is
then removed and the plate washed eight times with 0.1% TWEEN-20™ surfactant in PBS.
When the plates have dried, 150 pl/well of scintillant (MICROSCINT-20™, Packard) is

28



10

15

25

30

WO 2016/090038 PCT/US2015/063510

added, and the plates are counted on a TOPCOUNT™ gamma counter (Packard) for ten
minutes. Concentrations of each Fab that give less than or equal to 20% of maximal binding
are chosen for use in competitive binding assays.

According to another embodiment, the Kd is measured by using surface-plasmon
resonance assays using a BIACORE®-2000 or a BIACORE®-3000 instrument (BIAcore, Inc.,
Piscataway, NJ) at 25°C with immobilized antigen CM5 chips at ~10 response units (RU).
Briefly, carboxymethylated dextran biosensor chips (CMS5, BlAcore Inc.) are activated with
N-ethyl-N’- (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-
hydroxysuccinimide (NHS) according to the supplier’s instructions. Antigen is diluted with
10 mM sodium acetate, pH 4.8, to 5 pg/ml (~0.2 uM) before injection at a flow rate of 5
pl/minute to achicve approximately 10 response units (RU) of coupled protein. Following
the injection of antigen, 1 M ethanolamine is injected to block unreacted groups. For kinetics
measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with
0.05% TWEEN 20™ surfactant (PBST) at 25°C at a flow rate of approximately 25 ul/min.
Association rates (k,,) and dissociation rates (k) are calculated using a simple one-to-one
Langmuir binding model (BlAcore® Evaluation Software version 3.2) by simultaneously
fitting the association and dissociation sensorgrams. The equilibrium dissociation constant
(Kd) is calculated as the ratio kog'ko,. See, e.g., Chen et al., J. Mol. Biol. 293:865-881
(1999). If the on-rate exceeds 10° M s by the surface-plasmon resonance assay above,
then the on-rate can be determined by using a fluorescent quenching technique that measures
the increase or decrease in fluorescence-emission intensity (excitation = 295 nm; emission =
340 nm, 16 nm band-pass) at 25 °C of a 20 nM anti-antigen antibody (Fab form) in PBS, pH
7.2, in the presence of increasing concentrations of antigen as measured in a spectrometer,
such as a stop-flow-equipped spectrophotometer (Aviv Instruments) or a §000-series SLM-
AMINCO™ gpectrophotometer (ThermoSpectronic) with a stirred cuvette.

29 46 % 66

An “on-rate,” “rate of association,” “association rate,” or “ko,” according to this
invention can also be determined as described above using a BIACORE®-2000 or a
BIACORE®-3000 system (BIAcore, Inc., Piscataway, NJ).

The terms “host cell,” “host cell line,” and “host cell culture” are used
interchangeably and refer to cells into which exogenous nucleic acid has been introduced,
including the progeny of such cells. Host cells include "transformants" and "transformed
cells," which include the primary transformed cell and progeny derived therefrom without

regard to the number of passages. Progeny may not be completely identical in nucleic acid
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content to a parent cell, but may contain mutations. Mutant progeny that have the same
function or biological activity as screened or selected for in the originally transformed cell are
included herein.

The term "vector," as used herein, refers to a nucleic acid molecule capable of
propagating another nucleic acid to which it is linked. The term includes the vector as a self-
replicating nucleic acid structure as well as the vector incorporated into the genome of a host
cell into which it has been introduced. Certain vectors are capable of directing the expression
of nucleic acids to which they are operatively linked. Such vectors are referred to herein as
“expression vectors”.

“Percent (%) amino acid sequence identity” with respect to a reference polypeptide
sequence is defined as the percentage of amino acid residues in a candidate sequence that are
identical with the amino acid residues in the reference polypeptide sequence, after aligning
the sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid sequence identity can be achieved
in various ways that are within the skill in the art, for instance, using publicly available
computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those skilled in the art can determine appropriate parameters for aligning sequences,
including any algorithms needed to achieve maximal alignment over the full length of the
sequences being compared. For purposes herein, however, % amino acid sequence identity
values are generated using the sequence comparison computer program ALIGN-2. The
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc., and the
source code has been filed with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S. Copyright Registration No.
TXU510087. The ALIGN-2 program is publicly available from Genentech, Inc., South San
Francisco, California, or may be compiled from the source code. The ALIGN-2 program
should be compiled for use on a UNIX operating system, including digital UNIX V4.0D. All
sequence comparison parameters are sct by the ALIGN-2 program and do not vary.

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the
% amino acid sequence identity of a given amino acid sequence A to, with, or against a given
amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence identity to, with, or against a given

amino acid sequence B) is calculated as follows: 100 times the fraction X/Y, where X is the
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number of amino acid residues scored as identical matches by the sequence alignment
program ALIGN-2 in that program’s alignment of A and B, and where Y is the total number
of amino acid residues in B. It will be appreciated that where the length of amino acid
sequence A is not equal to the length of amino acid sequence B, the % amino acid sequence
identity of A to B will not equal the % amino acid sequence identity of B to A. Unless
specifically stated otherwise, all % amino acid sequence identity values used herein are
obtained as described.

The term "rifamycin-type antibiotic" means the class or group of antibiotics having
the structure of, or similar structure to, rifamycin.

The term "rifalazil-type antibiotic" means the class or group of antibiotics having the
structure of, or similar structure to, rifalazil.

When indicating the number of substituents, the term “one or more” refers to the
range from one substituent to the highest possible number of substitution, i.e. replacement of
one hydrogen up to replacement of all hydrogens by substituents. The term “substituent”
denotes an atom or a group of atoms replacing a hydrogen atom on the parent molecule. The
term “substituted” denotes that a specified group bears one or more substituents. Where any
group may carry multiple substituents and a variety of possible substituents is provided, the
substituents are independently selected and need not to be the same. The term “unsubstituted”
means that the specified group bears no substituents. The term “‘optionally substituted” means
that the specified group is unsubstituted or substituted by one or more substituents,
independently chosen from the group of possible substituents. When indicating the number of
substituents, the term “one or more” means from one substituent to the highest possible
number of substitution, i.e. replacement of one hydrogen up to replacement of all hydrogens
by substituents.

The term “‘alkyl” as used herein refers to a saturated linear or branched-chain
monovalent hydrocarbon radical of one to twelve carbon atoms (C,~C;,), wherein the alkyl
radical may be optionally substituted independently with one or more substituents described

below. In another embodiment, an alkyl radical is one to eight carbon atoms (C;—-Cs), or one

to six carbon atoms (C,—Cg). Examples of alkyl groups include, but are not limited to,
methyl (Me, -CHs), ethyl (Et, -CH,CH3), 1-propyl (n-Pr, n-propyl, -CH,CH,CH3), 2-propyl
(i-Pr, i-propyl, -CH(CH3),), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CH3), 2-methyl-1-propy! (i-
Bu, i-butyl, -CH,CH(CHjs),), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH,CH3), 2-methyl-2-propyl
(t-Bu, t-butyl, -C(CHa)s), 1-pentyl (n-pentyl, -CH,CH,CH»CH,CH3), 2-pentyl (-
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CH(CH;)CH,CH,CH3), 3-pentyl (-CH(CH,CH3),), 2-methyl-2-butyl (-C(CH3),CH,CH3), 3-
methyl-2-butyl (-CH(CH3)CH(CH3),), 3-methyl-1-butyl (-CH,CH,CH(CH3),), 2-methyl-1-
butyl (-CH,CH(CH;)CH,CH3), 1-hexyl (-CH,CH,CH,CH,CH,CH3), 2-hexyl (-
CH(CH3)CH,CH,CH,CH3), 3-hexyl (-CH(CH,CH3)(CH,;CH>CH3)), 2-methyl-2-pentyl (-
C(CH3),CH,CH,CH3), 3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH,CH3), 4-methyl-2-pentyl (-
CH(CH3)CH,CH(CH3),), 3-methyl-3-pentyl (-C(CH3)(CH,CHs),), 2-methyl-3-pentyl (-
CH(CH,CH3)CH(CHa)y), 2,3-dimethyl-2-butyl (-C(CH3)CH(CH3),), 3,3-dimethyl-2-butyl (-
CH(CH3)C(CH3)3, 1-heptyl, 1-octyl, and the like.

The term “alkylene” as used herein refers to a saturated linear or branched-chain
divalent hydrocarbon radical of one to twelve carbon atoms (C;—Cjz), wherein the alkylene
radical may be optionally substituted independently with one or more substituents described
below. In another embodiment, an alkylene radical is onc to eight carbon atoms (C,—Cg), or
one to six carbon atoms (C,—Cs). Examples of alkylene groups include, but are not limited
to, methylene (-CH,-), ethylene (-CH,CH,-), propylene (—CH,CH,CH,-), and the like.

The term “alkenyl” refers to linear or branched-chain monovalent hydrocarbon radical
of two to cight carbon atoms (C,—Cg) with at least one site of unsaturation, i.c., a carbon-
carbon, sp® double bond, wherein the alkenyl radical may be optionally substituted
independently with one or more substituents described herein, and includes radicals having
“cis” and “trans” orientations, or alternatively, “E” and “Z” orientations. Examples include,
but are not limited to, ethylenyl or vinyl (-CH=CHy), allyl (-CH,CH=CHy), and the like.

The term “alkenylene” refers to linear or branched-chain divalent hydrocarbon radical
of two to eight carbon atoms (C,—Cg) with at least one site of unsaturation, i.e., a carbon-
carbon, sp® double bond, wherein the alkenylene radical may be optionally substituted
independently with one or more substituents described herein, and includes radicals having
“cis” and “trans” orientations, or alternatively, “E” and “Z” orientations. Examples include,
but arc not limited to, cthylenylene or vinylenc (-CH=CH-), allyl (-CH,CH=CH-), and the
like.

The term “alkynyl” refers to a linear or branched monovalent hydrocarbon radical of
two to eight carbon atoms (C,—Cg) with at least one site of unsaturation, i.e., a carbon-carbon,
sp triple bond, wherein the alkynyl radical may be optionally substituted independently with
one or more substituents described herein. Examples include, but are not limited to, ethynyl

(-C=CH), propynyl (propargyl, -CH,C=CH), and the like.
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The term ““alkynylene” refers to a linear or branched divalent hydrocarbon radical of
two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.¢., a carbon-carbon,
sp triple bond, wherein the alkynylene radical may be optionally substituted independently
with one or more substituents described herein. Examples include, but are not limited to,
ethynylene (-C=C-), propynylene (propargylene, -CH,C=C-), and the like.

The terms “carbocycle”, “carbocyclyl”, “carbocyclic ring” and “cycloalkyl” refer to a
monovalent non-aromatic, saturated or partially unsaturated ring having 3 to 12 carbon atoms
(C3—C2) as a monocyclic ring or 7 to 12 carbon atoms as a bicyclic ring. Bicyclic
carbocycles having 7 to 12 atoms can be arranged, for example, as a bicyclo [4,5], [5,5], [5,6]
or [6,6] system, and bicyclic carbocycles having 9 or 10 ring atoms can be arranged as a
bicyclo [5,6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicyclo[3.2.2]nonane. Spiro moieties are also included within the
scope of this definition. Examples of monocyclic carbocycles include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-
enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, cyclohexadienyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, and the like.
Carbocyclyl groups are optionally substituted independently with one or more substituents
described herein.

“Aryl” means a monovalent aromatic hydrocarbon radical of 6-20 carbon atoms (Ces—
Ca) derived by the removal of one hydrogen atom from a single carbon atom of a parent
aromatic ring system. Some aryl groups are represented in the exemplary structures as “Ar”.
Aryl includes bicyclic radicals comprising an aromatic ring fused to a saturated, partially
unsaturated ring, or aromatic carbocyclic ring. Typical aryl groups include, but are not
limited to, radicals derived from benzene (phenyl), substituted benzenes, naphthalene,
anthracene, biphenyl, indenyl, indanyl, 1,2-dihydronaphthalene, 1,2,3,4-tetrahydronaphthyl,
and the like. Aryl groups are optionally substituted independently with one or more
substituents described herein.

“Arylene” means a divalent aromatic hydrocarbon radical of 6-20 carbon atoms (Cs—
Cy) derived by the removal of two hydrogen atom from a two carbon atoms of a parent
aromatic ring system. Some arylene groups are represented in the exemplary structures as
“Ar”. Arylene includes bicyclic radicals comprising an aromatic ring fused to a saturated,
partially unsaturated ring, or aromatic carbocyclic ring. Typical arylene groups include, but

are not limited to, radicals derived from benzene (phenylene), substituted benzenes,
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naphthalene, anthracene, biphenylene, indenylene, indanylene, 1,2-dihydronaphthalene,
1,2,3,4-tetrahydronaphthyl, and the like. Arylene groups are optionally substituted with one
or more substituents described herein.

The terms “heterocycle,” “heterocyclyl” and “heterocyclic ring” are used
interchangeably herein and refer to a saturated or a partially unsaturated (i.¢., having one or
more double and/or triple bonds within the ring) carbocyclic radical of 3 to about 20 ring
atoms in which at least onc ring atom is a heteroatom selected from nitrogen, oxygen,
phosphorus and sulfur, the remaining ring atoms being C, where one or more ring atoms is
optionally substituted independently with one or more substituents described below. A
heterocycle may be a monocycle having 3 to 7 ring members (2 to 6 carbon atoms and 1 to 4
heteroatoms selected from N, O, P, and S) or a bicycle having 7 to 10 ring members (4 to 9
carbon atoms and 1 to 6 heteroatoms selected from N, O, P, and S), for example: a bicyclo
[4,5], [5,5], [5,6], or [6,6] system. Heterocycles are described in Paquette, Leo A ;
“Principles of Modern Heterocyclic Chemistry” (W.A. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6, 7, and 9; “The Chemistry of Heterocyclic Compounds, A
series of Monographs” (John Wiley & Sons, New York, 1950 to present), in particular
Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc. (1960) 82:5566. “Heterocyclyl” also
includes radicals where heterocycle radicals are fused with a saturated, partially unsaturated
ring, or aromatic carbocyclic or heterocyclic ring. Examples of heterocyclic rings include,
but are not limited to, morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one,
piperazin-4-yl-3-one, pyrrolidin-1-yl, thiomorpholin-4-yl, S-dioxothiomorpholin-4-yl,
azocan-1-yl, azetidin-1-yl, octahydropyrido[1,2-a]pyrazin-2-yl, [1,4]diazepan-1-yl,
pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl,
piperazinyl, homopiperazinyl, azetidinyl, oxctanyl, thietanyl, homopipcridinyl, oxcpanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-
pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl, 3-
azabicyco[3.1.0Thexanyl, 3-azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl
quinolizinyl and N-pyridyl ureas. Spiro moieties are also included within the scope of this
definition. Examples of a heterocyclic group wherein 2 ring atoms are substituted with oxo

(=0) moieties are pyrimidinonyl and 1,1-dioxo-thiomorpholinyl. The heterocycle groups
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herein are optionally substituted independently with one or more substituents described
herein.

The term “heteroaryl” refers to a monovalent aromatic radical of 5-, 6-, or 7-
membered rings, and includes fused ring systems (at least one of which is aromatic) of 5-20
atoms, containing one or more heteroatoms independently selected from nitrogen, oxygen,
and sulfur. Examples of heteroaryl groups are pyridinyl (including, for example, 2-
hydroxypyridinyl), imidazolyl, imidazopyridinyl, pyrimidinyl (including, for example, 4-
hydroxypyrimidinyl), pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxadiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl,
triazolyl, thiadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl.
Heteroaryl groups are optionally substituted independently with one or more substituents
described herein.

The heterocycle or heteroaryl groups may be carbon (carbon-linked), or nitrogen
(nitrogen-linked) bonded where such is possible. By way of example and not limitation,
carbon bonded heterocycles or heteroaryls are bonded at position 2, 3, 4, 5, or 6 of a pyridine,
position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 5, or
6 of a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole
or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or
5 of an isoxazole, pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4
of an azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3,4, 5, 6, 7, or 8 of
an isoquinoline.

By way of example and not limitation, nitrogen bonded heterocycles or heteroaryls
are bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-
pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-
pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline, 1H-indazole, position 2 of a
isoindole, or isoindoline, position 4 of a morpholine, and position 9 of a carbazole, or -
carboline.

A “metabolite” is a product produced through metabolism in the body of a specified
compound or salt thereof. Metabolites of a compound may be identified using routine

techniques known in the art and their activities determined using tests such as those described
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herein. Such products may result for example from the oxidation, reduction, hydrolysis,
amidation, deamidation, esterification, deesterification, enzymatic cleavage, and the like, of
the administered compound. Accordingly, the invention includes metabolites of compounds
of the invention, including compounds produced by a process comprising contacting a
Formula I compound of this invention with a mammal for a period of time sufficient to yield
a metabolic product thereof.

The term “pharmaceutical formulation” refers to a preparation which is in such form
as to permit the biological activity of an active ingredient contained therein to be effective,
and which contains no additional components which are unacceptably toxic to a subject to
which the formulation would be administered.

A “sterile” formulation is aseptic or free from all living microorganisms and their
spores.

A “stable” formulation is one in which the protein therein essentially retains its
physical and chemical stability and integrity upon storage. Various analytical techniques for
measuring protein stability are available in the art and are reviewed in Peptide and Protein
Drug Delivery, 247-301, Vincent Lee Ed., Marcel Dekker, Inc., New York, New York, Pubs.
(1991) and Jones, A. Adv. Drug Delivery Rev. 10: 29-90 (1993). Stability can be measured
at a selected temperature for a selected time period. For rapid screening, the formulation may
be kept at 40 °C for 2 weeks to 1 month, at which time stability is measured. Where the
formulation is to be stored at 2-8 °C, generally the formulation should be stable at 30 °C or
40 °C for at least 1 month and/or stable at 2-8°C for at least 2 years. Where the formulation
is to be stored at 30 °C, generally the formulation should be stable for at least 2 years at 30 °C

and/or stable at 40 °C for at least 6 months. For example, the extent of aggregation during
storage can be used as an indicator of protein stability. Thus, a “‘stable” formulation may be
one wherein less than about 10% and preferably less than about 5% of the protein are present
as an aggregate in the formulation. In other embodiments, any increase in aggregate
formation during storage of the formulation can be determined.

An “isotonic” formulation is one which has essentially the same osmotic pressure as

- human blood. Isotonic formulations will generally have an osmotic pressure from about 250

to 350 mOsm. The term “hypotonic” describes a formulation with an osmotic pressure below
that of human blood. Corrcspondingly, the term “hypertonic” is used to describe a
formulation with an osmotic pressure above that of human blood. Isotonicity can be

measured using a vapor pressure or ice-freezing type osmometer, for example. The
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formulations of the present invention are hypertonic as a result of the addition of salt and/or
buffer.

“Carriers” as used herein include pharmaceutically acceptable carriers, excipients, or
stabilizers that are nontoxic to the cell or mammal being exposed thereto at the dosages and
concentrations employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. Examples of physiologically acceptable carriers include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low
molecular weight (les§ than about 10 residues) polypeptide; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming counterions
such as sodium; and/or nonionic surfactants such as TWEEN®, polyethylene glycol (PEG),
and PLURONICS™,

A “‘pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which is nontoxic to a subject. A
pharmaceutically acceptable carrier includes, but is not limited to, a buffer, excipient,
stabilizer, or preservative. A “pharmaceutically acceptable acid” includes inorganic and
organic acids which are nontoxic at the concentration and manner in which they are
formulated. For example, suitable inorganic acids include hydrochloric, perchloric,
hydrobromic, hydroiodic, nitric, sulfuric, sulfonic, sulfinic, sulfanilic, phosphoric, carbonic,
etc. Suitable organic acids include straight and branched-chain alkyl, aromatic, cyclic,
cycloaliphatic, arylaliphatic, heterocyclic, saturated, unsaturated, mono, di- and tri-
carboxylic, including for example, formic, acetic, 2-hydroxyacetic, trifluoroacetic,
phenylacetic, trimethylacetic, t-butyl acetic, anthranilic, propanoic, 2-hydroxypropanoic, 2-
oxopropanoic, propandioic, cyclopentanepropionic, cyclopentane propionic, 3-
phenylpropionic, butanoic, butandioic, benzoic, 3-(4-hydroxybenzoyl)benzoic, 2-acetoxy-
benzoic, ascorbic, cinnamic, lauryl sulfuric, stearic, muconic, mandelic, succinic, embonic,
fumaric, malic, maleic, hydroxymaleic, malonic, lactic, citric, tartaric, glycolic, glyconic,
gluconic, pyruvic, glyoxalic, oxalic, mesylic, succinic, salicylic, phthalic, palmoic, palmeic,
thiocyanic, methanesulphonic, ethanesulphonic, 1,2-ethanedisulfonic, 2-

hydroxyethanesulfonic, benzenesulphonic, 4-chorobenzenesulfonic, napthalene-2-sulphonic,
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p-toluenesulphonic, camphorsulphonic, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic,
glucoheptonic, 4,4’-methylenebis-3-(hydroxy-2-ene-1-carboxylic acid), hydroxynapthoic.

“Pharmaceutically-acceptable bases” include inorganic and organic bases which are
non-toxic at the concentration and manner in which they are formulated. For example,
suitable bases include those formed from inorganic base forming metals such as lithium,
sodium, potassium, magnesium, calcium, ammonium, iron, zinc, COpper, manganese,
aluminum, N-methylglucamine, morpholine, piperidine and organic nontoxic bases including,
primary, sccondary and tertiary amines, substituted amines, cyclic amines and basic ion
exchange resins, [e.g., N(R”)s" (where R’ is independently H or Cy4alkyl, ¢.g., ammonium,
Tris)], for example, isopropylamine, trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, 2-dicthylaminoethanol, trimethamine, dicyclohexylamine,
lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperazine,
piperidine, N-ethylpiperidine, polyamine resins and the like. Particularly preferred organic
non-toxic bases are isopropylamine, diethylamine, ethanolamine, trimethamine,
dicyclohexylamine, choline, and caffeine.

Additional pharmaceutically acceptable acids and bases useable with the present
invention include those which are derived from the amino acids, for example, histidine,
glycine, phenylalanine, aspartic acid, glutamic acid, lysine and asparagine.

“Pharmaceutically acceptable” buffers and salts include those derived from both acid
and base addition salts of the above indicated acids and bases. Specific buffers and/ or salts
include histidine, succinate and acetate.

A “pharmaceutically acceptable sugar” is a molecule which, when combined with a
protein of interest, significantly prevents or reduces chemical and/or physical instability of
the protein upon storage. When the formulation is intended to be lyophilized and then
reconstituted, “pharmaceutically acceptable sugars” may also be known as a “lyoprotectant”.
Exemplary sugars and their corresponding sugar alcohols include: an amino acid such as
monosodium glutamate or histidine; a methylamine such as betaine; a lyotropic salt such as
magnesium sulfate; a polyol such as trihydric or higher molecular weight sugar alcohols, e.g.
glycerin, dextran, erythritol, glycerol, arabitol, xylitol, sorbitol, and mannitol; propylene
glycol; polyethylene glycol; PLURONICS®,; and combinations thereof. Additional
exemplary lyoprotectants include glycerin and gelatin, and the sugars mellibiose, melezitose,

raffinose, mannotriose and stachyose. Examples of reducing sugars include glucose, maltose,
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lactose, maltulose, iso-maltulose and lactulose. Examples of non-reducing sugars include
non-reducing glycosides of polyhydroxy compounds selected from sugar alcohols and other
straight chain polyalcohols. Preferred sugar alcohols are monoglycosides, especially those
compounds obtained by reduction of disaccharides such as lactose, maltose, lactulose and
maltulose. The glycosidic side group can be either glucosidic or galactosidic. Additional
examples of sugar alcohols are glucitol, maltitol, lactitol and iso-maltulose. The preferred
pharmaceutically-acceptable sugars are the non-reducing sugars trehalose or sucrose.
Pharmaceutically acceptable sugars are added to the formulation in a “protecting amount”
(e.g. pre-lyophilization) which means that the protein essentially retains its physical and
chemical stability and integrity during storage (e.g., after reconstitution and storage).

The “diluent” of interest herein is one which is pharmaceutically acceptable (safe and
non-toxic for administration to a human) and is useful for the preparation of a liquid
formulation, such as a formulation reconstituted after lyophilization. Exemplary diluents
include sterile water, bacteriostatic water for injection (BWFI), a pH buffered solution (e.g.
phosphate-buffered saline), sterile saline solution, Ringer's solution or dextrose solution. In
an alternative embodiment, diluents can include aqueous solutions of salts and/or buffers.

A “preservative” is a compound which can be added to the formulations herein to
reduce bacterial activity. The addition of a preservative may, for example, facilitate the
production of a multi-use (multiple-dose) formulation. Examples of potential preservatives
include octadecyldimethylbenzyl ammonium chloride, hexamethonium chloride,
benzalkonium chloride (a mixture of alkylbenzyldimethylammonium chlorides in which the
alkyl groups are long-chain compounds), and benzethonium chloride. Other types of
preservatives include aromatic alcohols such as phenol, butyl and benzyl alcohol, alkyl
parabens such as methyl or propyl paraben, catechol, resorcinol, cyclohexanol, 3-pentanol,
and m-cresol. The most preferred preservative herein is benzyl alcohol.

An “individual” or “subject” or “patient” is a mammal. Mammals include, but are
not limited to, domesticated animals (e.g., cows, sheep, cats, dogs, and horses), primates
(e.g., humans and non-human primates such as monkeys), rabbits, and rodents (e.g., mice and
rats). In certain embodiments, the individual or subject is a human.

As used herein, “treatment” (and grammatical variations thereof such as “treat” or
“treating”) refers to clinical intervention designed to alter the natural course of the individual,
tissue or cell being treated during the course of clinical pathology. Desirable effects of

treatment include, but are not limited to, decreasing the rate of disease progression,
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ameliorating or palliating the disease state, and remission or improved prognosis, all
measurable by one of skill in the art such as a physician. In one embodiment, treatment can
mean alleviation of symptoms, diminishment of any direct or indirect pathological
consequences of the disease, decreasing the rate of infectious disease progression,
amelioration or palliation of the disease state, and remission or improved prognosis. In some
embodiments, the AACs, TACs of the invention are used to delay development of a disease
or to slow the progression of an infectious disease or reduce the bacterial load in the blood
stream and/or in infected tissues and organs.

As used herein, “in conjunction with” refers to administration of one treatment
modality in addition to another treatment modality. As such, “in conjunction with” refers to
administration of onc treatment modality before, during or after administration of the other
treatment modality to the individual.

The term “bacteremia” refers to the presence of bacteria in the bloodstream which is
most commonly detected through a blood culture. Bacteria can enter the bloodstream as a
severe complication of infections (like pneumonia or meningitis), during surgery (especially
when involving mucous membranes such as the gastrointestinal tract), or due to catheters and
other foreign bodies entering the arteries or veins. Bacteremia can have several consequences.
The immune response to the bacteria can cause sepsis and septic shock, which has a relatively
high mortality rate. Bacteria can also use the blood to spread to other parts of the body,
causing infections away from the original site of infection. Examples include endocarditis or
osteomyelitis.

A “therapeutically effective amount” is the minimum concentration required to effect
a measurable improvement of a particular disorder. A therapeutically effective amount
herein may vary according to factors such as the disease state, age, sex, and weight of the
patient, and the ability of the antibody to clicit a desired response in the individual. A
therapeutically effective amount is also one in which any toxic or detrimental effects of the
antibody are outweighed by the therapeutically beneficial effects. In one embodiment, a
therapeutically effective amount is an amount effective to reduce bacteremia in an in vivo
infection. In one aspect, a “therapeutically effective amount” is at least the amount effective
to reduce the bacterial load or colony forming units (CFU) isolated from a patient sample
such as blood by at least one log relative to prior to drug administration. In a more specific
aspect, the reduction is at least 2 logs. In another aspect, the reduction is at least 3, 4, 5 logs.

In yet another aspect, the reduction is to below detectable levels using assays known in the art
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including assays exemplified herein. In another embodiment, a therapeutically effective
amount is the amount of an AAC in one or more doses given over the course of the treatment
period, that achieves a negative blood culture (i.e., does not grow out the bacteria that is the
target of the AAC) as compared to the positive blood culture before or at the start of
treatment of the infected patient.

A “prophylactically effective amount” refers to an amount effective, at the dosages
and for periods of time necessary, to achieve the desired prophylactic result. Typically but
not necessarily, since a prophylactic dose is used in subjects prior to, at the carlier stage of
disease, or even prior to exposure to conditions where the risk of infection is elevated, the
prophylactically effective amount can be less than the therapeutically effective amount. In
one cmbodiment, a prophylactically effective amount is at least an amount effective to
reduce, prevent the occurrence of or spread of infection from one cell to another.

“Chronic” administration refers to administration of the medicament(s) in a
continuous as opposed to acute mode, so as to maintain the initial therapeutic effect (activity)
for an extended period of time. “Intermittent” administration is treatment that is not
consecutively done without interruption, but rather is cyclic in nature.

The term “package insert” is used to refer to instructions customarily included in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic products.

The term “‘chiral” refers to molecules which have the property of non-
superimposability of the mirror image partner, while the term “achiral” refers to molecules
which are superimposable on their mirror image partner.

The term “‘stereoisomers” refers to compounds which have identical chemical
constitution, but differ with regard to the arrangement of the atoms or groups in space.

“Diastercomer” refers to a stercoisomer with two or more centers of chirality and
whose molecules are not mirror images of one another. Diastereomers have different
physical properties, ¢.g. melting points, boiling points, spectral properties, and reactivities.
Mixtures of diastereomers may separate under high resolution analytical procedures such as
electrophoresis and chromatography.

“Enantiomers” refer to two stereoisomers of a compound which are non-

superimposable mirror images of one another.
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Stereochemical definitions and conventions used herein generally follow S. P. Parker,
Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New
York; and Eliel, E. and Wilen, S., Stereochemistry of Organic Compounds (1994) John Wiley
& Sons, Inc., New York. Many organic compounds exist in optically active forms, i.e., they
have the ability to rotate the plane of plane-polarized light. In describing an optically active
compound, the prefixes D and L, or R and S, are used to denote the absolute configuration of
the molecule about its chiral center(s). The prefixes d and 1 or (+) and (-) are employed to
designate the sign of rotation of plane-polarized light by the compound, with (-) or 1 meaning
that the compound is levorotatory. A compound prefixed with (+) or d is dextrorotatory. For a
given chemical structure, these stereoisomers are identical except that they are mirror images
of one another. A specific stereoisomer may also be referred to as an enantiomer, and a
mixture of such isomers is often called an enantiomeric mixture. A 50:50 mixture of
enantiomers is referred to as a racemic mixture or a racemate, which may occur where there
has been no stereoselection or stereospecificity in a chemical reaction or process. The terms
"racemic mixture" and "racemate" refer to an equimolar mixture of two enantiomeric species,
devoid of optical activity.

The term “protecting group” refers to a substituent that is commonly employed to
block or protect a particular functionality while other functional groups react on the
compound. For example, an “‘amino-protecting group” is a substituent attached to an amino
group that blocks or protects the amino functionality in the compound. Suitable amino-
protecting groups include, but are not limited to, acetyl, trifluoroacetyl, t-butoxycarbonyl
(BOC), benzyloxycarbonyl (CBZ) and 9-fluorenylmethylenoxycarbonyl (Fmoc). For a
general description of protecting groups and their use, see T. W. Greene, Protective Groups in
Organic Synthesis, John Wiley & Sons, New York, 1991, or a later edition.

The term “about” as used herein refers to the usual error range for the respective value
readily known to the skilled person in this technical field. Reference to “about” a value or
parameter herein includes (ad describes) embodiments that are directed to that value or
parameter per se.

As used herein and in the appended claims, the singular forms “a,” “an,” and “the”
include plural reference unless the context clearly indicates otherwise. For example, reference
to an “antibody” is a reference to from one to many antibodies, such as molar amounts, and

includes equivalents thereof known to those skilled in the art, and so forth.
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I1l. COMPOSITIONS AND METHODS
ANTIBODY-ANTIBIOTIC CONJUGATES (AAC)

The experimental results herein are a strong indication that therapies aimed at
climinating intracellular bacteria will improve clinical success. Towards this aim, the present
invention provides a unique therapeutic that selectively kills S. aureus organisms that have
invaded intracellular compartments of host cells. The present invention demonstrates that
such a therapeutic is efficacious in in-vivo models where conventional antibiotics like
vancomycin fail.

The invention provides an antibacterial therapy that aims to prevent antibiotic escape
by targeting populations of bacteria that evade conventional antibiotic therapy. The novel
antibacterial therapy is achieved with an Antibody-Antibiotic Conjugate (AAC) in which an
antibody specific for cell wall components found on S. aureus (including MRSA) is
chemically linked to a potent antibiotic (a derivative of rifamycin). The antibiotic is joined to
the antibody via a protease-cleavable, non-peptide linker that is designed to be cleaved by
proteases, including cathepsin B, a lysosomal protease found in most mammalian cell types
(Dubowchik et al (2002) Bioconj. Chem. 13:855-869). A diagram of the AAC with its 3
components is depicted in Figure 2. Not to be limited by any one theory, one mechanism of
action of the AAC is schematized in Figure 3. The AAC acts as a pro-drug in that the
antibiotic is inactive (due to the large size of the antibody) until the linker is cleaved. Since a
significant proportion of S. aureus found in a natural infection is taken up by host cells,
primarily neutrophils and macrophages, at some point during the course of infection in the
host, the time spent inside host cells provides a significant opportunity for the bacterium to
evade antibiotic activity. The AACs of the invention are designed to bind to S. aureus and
release the antibiotic inside the phagolysosome after bacteria are taken up by host cells. By
this mechanism, AAC are able to concentrate the active antibiotic specifically in a location
where S. aureus is poorly treated by conventional antibiotics. While the invention is not
limited or defined by an particular mechanism of action, the AACs improve antibiotic activity
via three potential mechanisms: (1) The AAC delivers antibiotic inside mammalian cells that
take up the bacteria, thereby increasing the potency of antibiotics that diffuse poorly into the
phagolysosomes where bacteria are sequestered. (2) AAC opsonize bacteria thereby
increasing uptake of free bacteria by phagocytic cells, and release the antibiotic locally to kill

the bacteria while they are sequestered in the phagolysosome. Since thousands of AACs can
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bind to a single bacterium, this platform releases sufficient antibiotics in these intracellular
niches to sustain maximal antimicrobial killing. Furthermore, as more bacteria are released
from pre-existing intracellular reservoirs, the fast on-rate of this antibody-based therapy
ensures immediate “tagging” of these bacteria before they can escape to neighboring or
distant cells, thus mitigating further spread of the infection. (3) AAC improve the half-life of
antibiotics in vivo (improved pharmacokinetics) by linking the antibiotic to an antibody, as
compared to antibiotics which are cleared rapidly from serum. Improved pharmacokinctics
of AAC enable delivery of sufficient antibiotic in regions where S. aureus is concentrated
while limiting the overall dose of antibiotic that needs to be administered systemically. This
property should permit long-term therapy with AAC to target persistent infection with

minimal antibiotic side effects.

An antibody-antibiotic conjugate compound comprising an anti-wall teichoic acid
(WTA) antibody, covalently attached by a protease-cleavable, non-peptide linker to a

rifamycin-type antibiotic.

An exemplary embodiment is the antibody-antibiotic conjugate having the formula:
Ab—(PML-abx),,

wherein:
Ab is the anti-wall teichoic acid antibody;

PML is the protease-cleavable, non-peptide linker having the formula:
—_Str-PM-Y-

where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit;
abx is the rifamycin-type antibiotic; and

p is an integer from 1 to 8.
The rifamycin-type antibiotic may be a rifalazil-type antibiotic.

The rifamycin-type antibiotic may comprise a quaternary amine attached to the

protease-cleavable, non-peptide linker.

An exemplary embodiment of the antibody-antibiotic conjugate has Formula I:
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wherein:

the dashed lines indicate an optional bond;

R is H, C,-C; alkyl, or C(O)CH3;

R'is OH;

R? is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
one or more groups independently selected from C{O)CHj3, C,—C;, alkyl, C;—C; heteroaryl,
C,—Cy heterocyclyl, Ce—Cy aryl, and C3—C,; carbocyclyl;

or R' and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C;—C; alkyl, or OH;

PML is the protease-cleavable, non-peptide linker attached to R” or the fused
heteroaryl or heterocyclyl formed by R* and R?; and

Ab is the anti-wall teichoic acid (WTA) antibody.

The number of antibiotic moieties which may be conjugated via a reactive linker
moiety to an antibody molecule may be limited by the number of free cysteine residues,
which are introduced by the methods described herein. Exemplary AAC comprise antibodies
which have 1, 2, 3, or 4 engineered cysteine amino acids (Lyon, R. et al (2012) Methods in
Enzym. 502:123-138).

ANTI-WALL TEICHOIC (WTA) ANTIBODIES

Disclosed herein are certain anti-WTA Abs and conjugated anti-WTA antibodies that bind to

WTA expressed on a number of Gm+ bacteria including Staphylococcus aureus. Anti-WTA
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antibodies may be selected and produced by the methods taught in US 8283294; Meijer PJ et
al (2006) J Mol Biol. 358(3):764-72; Lantto J, et al (2011) J Virol. 85(4):1820-33, and in
Examples 3-4 below.

The cell wall of Gram-positive bacteria is comprised of thick layer of multiple
peptidoglycan (PGN) sheaths that not only stabilize the cell membrane but also provide many
sites to which other molecules could be attached (Figure 4). A major class of these cell
surface glycoproteins arc teichoic acids (“TA”), which are phosphate-rich molecules found
on many glycan-binding proteins (GPB). TA come in two types: (1) lipo teichoic acid
(“LTA”), which are anchored to the plasma membrane and extend from the cell surface into
the peptidoglycan layer; and (2) wall TA (“WTA”), which are covalently attached to
peptidoglycan and extend through and beyond the cell wall (Figure 4). WTA can account for
as much as 60% of the total cell wall mass in GPB. As a result, it presents a highly expressed
cell surface antigen.

The chemical structures of WTAs vary among organisms. In §. aureus, WTA is
covalently linked to the 6-OH of N-acetyl muramic acid (MurNAc) via a disaccharide
composed of N-acetylglycosamine (GlcNAc)-1-P and N-acetylmannoseamine (ManNAc),
which is followed by about two or three units of glycerol-phosphates (Figure 5) The actual
WTA polymer is then composed of about 11-40 ribitol-phosphate (Rbo-P) repeating units.
The step-wise synthesis of WTA is first initiated by the enzyme called TagO, and S. aureus
strains lacking the TagO gene (by deletion of the gene) do not make any WTA. The
repeating units can be further tailored with D-alanine (D-Ala) at C2-OH and/or with N-
acetylglucosamine (GIcNAc) at the C4-OH position via a- (alpha) or B-(beta) glycosidic
linkages. Depending of the S. aureus strain, or the growth phase of the bacteria the
glycosidic linkages could be a -, B -, or a mixture of the two anomers. These GlcNAc sugar
modifications are tailorcd by two spccific S. aurcus-derived glycosyltransferascs (Gtfs):
TarM Gtf mediates o -glycosidic linkages, whereas TarS Gtfs mediates B-(beta)glycosidic
linkages.

Given significant evidence that intracellular stores of MRSA are protected from
antibiotics, the novel therapeutic compositions of the invention were developed to prevent
this method of antibiotic evasion by using a S. aureus specific antibody to tether an antibiotic
onto the bacteria such that when the bacteria is engulfed or otherwise internalized by a host

cell in vivo, it brings the antibiotic along into the host cell.
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The anti-WTA antibody of an AAC of the present invention can be an anti-WTAa or
anti-WTAP antibody. The exemplary anti-WTA Abs provided throughout the specification
were cloned from B cells from S. aureus infected patients (as taught in the Examples below).
In one embodiment the anti-WTA and anti-Staph aureus Abs are human monoclonal
antibodies. The AAC or TAC of the invention encompass chimeric Abs and humanized Abs
comprising the CDRs of the present WTA Abs.

For the therapeutic uses of this invention, the WTA Abs conjugated to antibiotics to
generate AACs, can be of any isotype except IgM. In one embodiment, the WTA Abs are of
the human IgG isotype. In more specific embodiments, the WTA Abs are human IgG1.

Throughout the specification and figures, the Abs designated by a 4-digit number
(c.g., 4497) may also be referred to with a preceding “S”, ¢.g., S4497; both names refer to
the same antibody which is the wild type (WT) unmodified sequence of the antibody.
Variants of the antibody are indicated by a “‘v” following the antibody no., e.g., 4497v8.
Unless specified (e.g. as by a variant number), the amino acid sequences shown are the
original, unmodified/unaltered sequences. These Abs can be altered at one or more residues,
for example to improve the pK, stability, expression, manufacturability (e.g., as described in
the Examples below), while maintaining substantially about the same or improved binding
affinity to the antigen as compared to the wild type, unmodified antibody. Variants of the
present WTA antibodies having conservative amino acid substitutions are encompassed by
the invention. Below, unless specified otherwise, the CDR numbering is according to Kabat
and the Constant domain numbering is according to EU numbering.

For conjugation to produce a TAC compound, the anti-WTA antibodies of the
invention may comprise engineered Cys in one or both L and H chains for conjugation to

linker-antibiotic intermediate, as taught below.

Figure 11A and Figure 11B provide the amino acid sequence alignment of the Light
chain Variable regions (VL) and the Heavy chain Variable region (VH), respectively of four
human anti-WTA alpha antibodies. The CDR sequences CDR L1, L2, L3 and CDR H1, H2,

H3 according to Kabat numbering are underlined.
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Table 1A:  Light chain CDR sequences of the anti-WTAc.

Antibody CDR LI CDR L2 CDR L3

4461 KSSQSVLSRANNNYYVA | WASTREF QQYYTSRRT
(SEQIDNO.1) (SEQIDNO.2) | (SEQIDNO.3)

4624 RSNQNLLSSSNNNYLA WASTRES QQYYANPRT
(SEQID NO.7) (SEQID NO.8) | (SEQIDNO.9)

4399 KSNQNVLASSNDKNYLA | WASIRES QQYYTNPRT
(SEQ ID NO.13) (SEQID (SEQ ID NO.15)

NO.14)

6267 KSSQNVLYSSNNKNYLA | WASTRES QQYYTSPPYT

(SEQ ID NO.19) (SEQID (SEQIDNO.21)

NO.20)
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Table 1B: Heavy chain CDR sequences of the anti-WTAaq.
Antibody CDR H1 CDR H2 CDR H3
4461 DYYMH WINPKSGGTNYAQRFQG | DCGSGGLRDF
(SEQIDNO.4) (SEQ ID NO.5) (SEQ ID NO.6)
4624 DYYIH WINPNTGGTYYAQKFRD | DCGRGGLRDI
(SEQIDNO.10) [(SEQIDNO.11) (SEQIDNO.12)
4399 DYYIH WINPNTGGTNYAQKFQG | DCGNAGLRDI
(SEQIDNO.16) [(SEQID NO.17) (SEQ ID NO.18)
6267 SYWIG IIHPGDSKTRY SPSFQG LYCSGGSCYSDR
AFSSLGAGGYYY
(SEQIDNO.22) | (SEQIDNO.23) YGMGV
(SEQ ID NO.24)

The sequences of the each pair of VL and VH are as follows:
4461 Light Chain Variable Region

DIQMTQSPDSLAVSLGERATINCKSSQSVLSRANNNYYVAWYQHKPGQPPKLLIYW
ASTREFGVPDRFSGSGSGTDFTLTINSLQAEDVAVYYCQQYYTSRRTFGQGTKVEIK

(SEQ ID NO. 25)

4461 Heavy Chain Variable Region

QVQLVQSGAEVRKPGASVKVSCKASGYSFTDYYMHWVRQAPGQGLEWMGWINPK
SGGTNYAQRFQGRVTMTGDTSISAAYMDLASLTSDDTAVYYCVKDCGSGGLRDFW

GQGTTVTVSS (SEQ ID NO. 26)
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4624 Light Chain Variable Region

DIQMTQSPDSLSVSLGERATINCRSNQNLISSSNNNYLAWYQQKPGQPLKLLIYWAS
TRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYANPRTFGQGTKVEIK
(SEQ ID NO. 27)

4624 Heavy Chain Variable Region

QVQLQQSRVEVKRPGTSVKVSCKTSGYTFSDYYIHWVRLAPGQGLELMGWINPNTG
GTYYAQKFRDRVTMTRDTSIATAYLEMSSLTSDDTAVYYCAKDCGRGGLRDIWGPG
TMVTVSS (SEQ ID NO. 28)

4399 Light Chain Variable Region

EIVLTQSPDSLAVSLGERATINCKSNQNVLASSNDKNYLAWFQHKPGQPLKLLIYWA
SIRESGVPDRFSGSGSGTDFTLTISSLRAEDVAVYYCQQYYTNPRTFGQGTKVEEN
(SEQ ID NO. 29)

4399 Heavy Chain Variable Region

EVQLVQSGAEVKKPGTSVKVSCKASGYTFTDYYIHWVRLAPGQGLELMGWINPNTG
GTNYAQKFQGRVTMTRDTSIATAYMELSSLTSDDTAVYYCAKDCGNAGLRDIWGQ
GTTVTVSS (SEQ ID NO. 30)

6267 Light Chain Variable Region

DIQLTQSPDSLAVSLGERATINCKSSONVLYSSNNKNYLAWYQQKPGQPPKLLIYWA
STRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQOQYYTSPPYTFGQGTKLEIE
(SEQ ID NO. 31)

6267 Heavy Chain Variable Region

EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIHPGDS
KTRYSPSFOQGQVTISADKSISTAYLQWNSLKASDTAMYYCARLYCSGGSCYSDRAFES
SLGAGGYYYYGMGVWGQGTTVTVSS (SEQ ID NO. 32).
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For production of an AAC compound, the invention provides an isolated
monoclonal antibody that binds wall teichoic acid alpha (WTAa) comprising a light chain
and a H chain, the L chain comprising CDR L1, L2, L3 and the H chain comprising CDR H1,
H2, H3 wherein the CDR L1, L2, L3 and H1, H2, H3 comprise the amino acid sequences of
the CDRs of each of Abs 4461 (SEQ ID NO. 1-6), 4624 (SEQ ID NO. 7-12), 4399 (SEQ ID
NO. 13-18), and 6267 (SEQ ID NO. 19-24) respectively, as shown in Table 1A and Table 1B

above.

In another embodiment, the isolated monoclonal Ab that binds WTAa comprises a H
chain variable region (VH) and a L chain variable region (VL), wherein the VH comprises at
least 95% sequence identity over the length of the VH region sequence of the each of
antibodies 4461, 4624, 4399, and 6267, respectively. In yet another specific aspect, the
sequence identity is 96%, 97%, 98%, 99% or 100%.

The present invention also provides an AAC comprising an anti-WTA beta antibody
from the list of Abs exemplified in Figure 12. In one embodiment, the isolated anti-WTA
beta monoclonal Ab comprises the CDR L1, 1.2, L3 and H1, H2, H3 selected from the group
consisting of the CDRs of each of the 13 Abs in Figure 12. In another embodiment, the
invention provides an isolated anti-WTA beta Abs comprising at least 95% sequence identity
over the length of the V region domains of each of 13 antibodies. In yet another specific
aspect, the sequence identity is 96%, 97%, 98%, 99% or 100%.

Of the 13 anti-WTA beta Abs, 6078 and 4497 were modified to create variants i)
having an engineered Cys in one or both L and H chains for conjugation to linker-antibiotic
intermediates; and ii) wherein the first residue in the H chain Q is altered to E (v2) or the first
two residues QM were changed to El or EV (v3 and v4).

Figures 13A-1 and 13A-2 provide the amino acid sequence of the full length L chain
of anti-WTA beta Ab 6078 (unmodified) and its variants, v2, v3, v4. L chain variants that
contain an engineered Cys are indicated by the C in the black box the end of the constant
region (at EU residue no. 205 in this case). The variant designation, e.g., v2LC-Cys means
variant 2 containing a Cys engineered into the L chain. HCLC-Cys means both the H and L
chains of the antibody contain an engineered Cys. Figures 13B-1 to 13B-4 show an
alignment of the full length H chain of anti-WTA beta Ab 6078 (unmodified) and its variants,

v2, v3, v4 which have changes in the first or first 2 residues of the H chain. H chain variants
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that contain an engineered Cys are indicated by the C in the black box the end of the constant

region (at EU residue no. 118).

6078 Light Chain Variable Region (VL)

DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGV
PSRFSGSGSGTEFTLTISSLQPDDFGIYYCQQYKSYSFNFGQGTKVEIK (SEQ ID
NO.111)

6078 Heavy Chain Variable Region (VH)

XX 1QLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNA
NSGNTGYAQKFQGRVTLTGDTSISTAYMELSSLRSEDTAVYYCARSSILVRGALGRY
FDLWGRGTLVTVSS (SEQ ID NO.112) wherein X is Q or E; and X is
M,IorV.

6078 Light Chain

DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGV
PSRFSGSGSGTEFTLTISSLQPDDFGIYYCQQYKSYSFNFGQGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO.113)

6078 Cysteine-engineered Light Chain

DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGV
PSRFSGSGSGTEFTLTISSLQPDDFGIYYCQQYKSYSFNFGQGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID NO.115)
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6078 WT full length Heavy Chain

QMQLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNAN
SGNTGYAQKFQGRVTLTGDTSISTAYMELSSLRSEDTAVYYCARSSILVRGALGRYF
DLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK GFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
G (SEQ ID NO.114)

6078 variant (v2, v3, or v4) full length Heavy Chain

EXQLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNAN
SGNTGYAQKFQGRVTLTGDTSISTAYMELSSLRSEDTAVYYCARSSILVRGALGRYF
DLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP]
EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSP
G (SEQ ID NO.116) wherein X can be M, T or V.

6078 variant (v2, v3 or v4), Cys-engineered Heavy Chain

EXQLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNAN
SGNTGYAQKFQGRVTLTGDTSISTAYMELSSLRSEDTAVYYCARSSILVRGALGRYF
DLWGRGTLVTVSSCSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
G (SEQ ID NO.117) wherein X is M, Tor V.
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In one embodiment, the invention provides an isolated anti-WTA beta antibody
comprising a heavy chain and a light, wherein the heavy chain comprises a VH having at
least 95% sequence identity to SEQ ID NO. 112. In an additional embodiment, this antibody
further comprises a VL having at least 95% sequence identity to SEQ ID NO. 111.In a
specific embodiment, the anti-WTA beta antibody comprises a light chain and a heavy chain,
wherein the L chain comprises 2 VL of SEQ ID NO. 111 and the H chain comprises a VH of
SEQ ID NO. 112. In a yet more specific embodiment, the isolated anti-WTA beta antibody
comprises a L chain of SEQ ID NO. 113 and a H chain of SEQ ID NO. 114.

The 6078 Cys-engineered H and L chain variants can be paired in any of the
following combinations to form full Abs for conjugating to linker-Abx intermediates to
generate anti-WTA AACs of the invention. The unmodified L chain (SEQ ID NO.113) can
be paired with a Cys-engineered H chain variant of SEQ ID NO. 117; the variant can be one
wherein X is M, I or V. The Cys-engineered L chain of SEQ ID NO. 115 can be paired with:
the H chain of SEQ ID NO.114; a H chain variant of SEQ ID NO.116; or a Cys-engineered H
chain variant of SEQ ID NO.117 (in this version, both H and L chains are Cys engineered).
In a particular embodiment, the anti-WTA beta antibody and the anti-WTA beta AAC of the
invention comprises a L chain of SEQ ID NO. 115 and H chain of SEQ ID NO.116.

Figures 14A-1 and 14A-2 provide the full length L chain of anti-WTA beta Ab 4497
(unmodified) and its v8 variants. L chain variants that contain an engineered Cys are
indicated by the C in the black box near the end of the constant region (at EU residue no.
205). Figures 14B-1, 14B-2, 14B-3 show an alignment of the full length H chain of anti-
WTA beta Ab 4497 (unmodified) and its v8 variant with D altered to E in CDR H3 position
96, with or without the engineered Cys. H chain variants that contain an engineered Cys are
indicated by the C in the black box at the beginning of the constant region Cy1 (at EU residue
no. 118 in this case). Unmodified CDR H3 is GDGGLDD (SEQ ID NO.104); 4497v8 CDR
H3 is GEGGLDD (SEQ ID NO.118).

4497 Light Chain Variable Region

DIQLTQSPDSLAVSLGERATINCKSSQSIFRTSRNKNLLNWYQQRPGQPPRLLIHWAS
TRKSGVPDRFSGSGFGTDFTLTITSLQAEDVAIYYCQQYFSPPYTFGQGTKLEIK (SEQ
ID NO. 119)
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4497 Heavy Chain Variable Region

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGT
TTAYADSVRGRFISRDNAKNTLYLEMNNLRGEDTAVYYCARGDGGLDDWGQGTL
VTVSS (SEQ ID NO. 120)

4497.v8 Heavy Chain Variable Region

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGT
TTAYADSVRGRFIISRDNAKNTLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTL
VTVSS (SEQ ID NO. 156)

4497 Light Chain

DIQLTQSPDSLAVSLGERATINCKSSQSIFRTSRNKNLLNWYQQRPGQPPRLLIHWAS
TRKSGVPDRESGSGFGTDFTLTITSLQAEDVAIYYCQQYFSPPYTFGQGTKLEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO.
121)

4497 v.8 Heavy Chain

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGT
TTAYADSVRGRFIISRDNAKNTLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTL
VTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID
NO. 122)

4497 -Cys Light Chain

DIQLTQSPDSLAVSLGERATINCKSSQSIFRTSRNKNLLNWYQQRPGQPPRLLIHWAS

TRKSGVPDRFSGSGFGTDFTLTITSLQAEDVAIYYCQQYFSPPYTFGQGTKLEIKRTV

AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
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SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO.
123)

4497 .v8- Heavy Chain

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGT
TTAYADSVRGRFIISRDNAKNTLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID
NO. 157, the same as SEQ ID NQ.122).

4497.v8 -Cys Heavy Chain

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGT
TTAYADSVRGRFIISRDNAKNTLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTL
VTVSSCSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO.
124)

Another isolated anti-WTA beta antibody provided by the invention comprises a
heavy chain and a light, wherein the heavy chain comprises a VH having at least 95%
sequence identity to SEQ ID NO. 120. In an additional embodiment, this antibody further
comprises a VL having at least 95% sequence identity to SEQ ID NO. 119. In a specific
embodiment, the anti-WTA beta antibody comprises a light chain and a heavy chain, wherein
the L chain comprises a VL of SEQ ID NO. 119 and the H chain comprises a VH of SEQ ID
NO. 120. In a yet more specific embodiment, the isolated anti-WTA beta antibody comprises
a L chain of SEQ ID NO. 121 and a H chain of SEQ ID NO. 122.
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The 4497 Cys-engineered H and L chain variants can be paired in any of the
following combinations to form full Abs for conjugating to linker-Abx intermediates to
generate anti-WTA AACs of the invention. The unmodified L chain (SEQ ID NO.121) can
be paired with a Cys-engineered H chain variant of SEQ ID NO. 124. The Cys-engineered L
chain of SEQ ID NO. 123 can be paired with: the H chain variant of SEQ ID NO.157; or a
Cys-engineered H chain variant of SEQ ID NO.124 (in this version, both H and L chains are
Cys engineered). In a particular embodiment, the anti-WTA beta antibody and the anti-WTA
beta AAC of the invention comprises a L chain of SEQ ID NO. 123.

Yet another embodiment is an antibody that binds to the same epitope as each of the
anti-WTA alpha Abs of Figure 11A and Figure 11B. Also provided is an antibody that binds
to the same epitope as cach of the anti-WTA beta Abs of Figure 12, Figures 13A and 13B,
and Figures 14A and 14B.

Binding of anti-WTA antibodies to WTA is influenced by the anomeric orientation of
GlcNAc-sugar modifications on WTA. WTA are modified by N-acetylglucosamine
(GlcNACc) sugar modifications at the C4-OH position via - or B-glycosidic linkages, by
TarM glycosyltransferase or TarS glycosyltransferase, respectively. Accordingly, cell wall
preparations from glycosyltransferase mutant strains lacking TarM (ATarM), TarS (ATarS),
or both TarM and TarS (ATarM/ATarS) were subjected to immunoblotting analysis with
antibodies against WTA. WTA antibody (S7574) specific to a-GlcNAc modifications on
WTA does not bind to cell wall preparation from ATarM strain (Meijer, P.J., et al. (2006)
“Isolation of human antibody repertoires with preservation of the natural heavy and light
chain pairing.” Journal of molecular biology 358, 764-772). Vice versa, a WTA antibody
(S4462) specific to f-GIcNAc modifications on WTA does not bind to cell wall preparation
from ATarS strain. As expected, both these antibodies do not bind to cell wall preparations
from a deletion strain lacking both glycosyltransferases (ATarM/ATarS) and also the strain
lacking any WTA (ATag0O). According to such analysis, antibodies have been characterized
as anti- a-GIcNAc WTA mAbs, or as anti- B-GIcNAc WTA mAbs as listed in the Table in
Figures 6A and 6B.

Cysteine amino acids may be engineered at reactive sites in an antibody and which do
not form intrachain or intermolecular disulfide linkages (Junutula, et al., 2008b Nature
Biotech., 26(8):925-932; Dornan et al (2009) Blood 114(13):2721-2729; US 7521541, US
7723485, W02009/052249, Shen et al (2012) Nature Biotech., 30(2):184-191; Junutula et al
(2008) Jour of Immun. Methods 332:41-52). The engineered cysteine thiols may react with
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linker reagents or the linker-antibiotic intermediates of the present invention which have
thiol-reactive, electrophilic groups such as maleimide or alpha-halo amides to form AAC
with cysteine engineered antibodies (THIOMABTM or thioMabs) and the antibiotic (abx)
moieties. The location of the antibiotic moiety can thus be designed, controlled, and known.
The antibiotic loading can be controlled since the engineered cysteine thiol groups typically
react with thiol-reactive linker reagents or linker-antibiotic intermediates in high yield.
Engincering an anti-WTA antibody to introduce a cysteine amino acid by substitution at a
single site on the heavy or light chain gives two new cysteines on the symmetrical tetramer
antibody. An antibiotic loading near 2 can be achieved and near homogeneity of the
conjugation product AAC.

In certain embodiments, it may be desirable to create cysteine engineered anti-WTA
antibodies, ¢.g., “thioMADbs,” in which one or more residues of an antibody are substituted
with cysteine residues. In particular embodiments, the substituted residues occur at
accessible sites of the antibody. By substituting those residues with cysteine, reactive thiol
groups are thereby positioned at accessible sites of the antibody and may be used to conjugate
the antibody to other moieties, such as antibiotic moieties or linker-antibiotic moieties, to
create an immunoconjugate, as described further herein. In certain embodiments, any one or
more of the following residues may be substituted with cysteine, including V205 (Kabat
numbering) of the light chain; A118 (EU numbering) of the heavy chain; and S400 (EU
numbering) of the heavy chain Fc region. Nonlimiting exemplary cysteine engineered heavy
chain A118C (SEQ ID NO: 149) and light chain V205C (SEQ ID NO:151) mutants of an
anti-WTA antibody are shown. Cysteine engineered anti-WTA antibodies may be generated
as described (Junutula, et al., 2008b Nature Biotech., 26(8):925-932; US 7521541; US-
2011/0301334.

In another embodiment, the invention provides an isolated anti-WTA antibody for
conjugation to produce an AAC, the antibody comprising a hcavy chain and a light, wherein
the heavy chain compriscs a wild-type hcavy chain constant rcgion scquence or cystcine-
engineered mutant (ThioMab) and the light chain comprises a wild-type light chain constant
region sequence or cysteine-engineered mutant (ThioMab). In one aspect, the heavy chain

has at least 95% sequence identity to:
Heavy chain (IgG1) constant region, wild-type
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ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF

PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKT

HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN

WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
5 ALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA

LHNHYTQKSLSLSPGK

(SEQ ID NO:148)

10 Heavy chain (IgG1) constant region, A118C "ThioMab"
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK

15 AILPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK |

(SEQ ID NO:149)

20 and the light chain has at least 95% sequence identity to:

Light chain (kappa) constant region, wild-type
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

25 (SEQID NO:150)

Light chain (kappa) constant region, V205C "ThioMab"
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRG

30 EC
(SEQ ID NO:151)
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The AAC of the invention include cysteine engineered anti-WTA antibodies where
one or more amino acids of a wild-type or parent anti-WTA antibody are replaced with a
cysteine amino acid. Any form of antibody may be so engineered, i.e. mutated. For example,
a parent Fab antibody fragment may be engineered to form a cysteine engineered Fab,
referred to herein as “ThioFab.” Similarly, a parent monoclonal antibody may be engineered
to form a “ThioMab.” It should be noted that a single site mutation yields a single engineered
cystcine residue in a ThioFab, while a single site mutation yiclds two engineered cystcine
residues in a ThioMab, due to the dimeric nature of the IgG antibody. Mutants with replaced
(“engineered”) cysteine (Cys) residues are evaluated for the reactivity of the newly
introduced, engineered cysteine thiol groups.

The antibodics described herein may be produced using host cells in culture. Host
cells may be transformed with vectors (expression or cloning vectors) comprising one or
more nucleic acids encoding the antibodies described herein. The cells may be cultured
under conditions suitable for producing the antibodies, and antibodies produced by the cell
may be further purified. Suitable cells for producing antibodies may include prokaryotic,
yeast, or higher eukaryotic (e.g., mammalian) cells. In some embodiments, a mammalian cell
(a human or a non-human mammalian cell) is used. In some embodiments, a Chinese
Hamster Ovary (CHO) cell is used.

Mammalian cells may be cultured, and propagation of mammalian cells in culture
(tissue culture) has become a routine procedure. Examples of mammalian host cell lines may
include, without limitation, monkey kidney CV1 line transformed by SV40 (COS-7, ATCC
CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
suspension culture, Graham et al., J. Gen Virol. 36:59 (1977)); baby hamster kidney cells
(BHK, ATCC CCL 10); mouse sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980));
monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells (VERO-76,
ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney
cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human
lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary
tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals N.Y. Acad. Sci.
383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2). Other
useful mammalian host cell lines include myeloma cell lines such as NS0 and Sp2/0. For a

review of certain mammalian host cell lines suitable for antibody production, see, e.g.,
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Yazaki and Wu, Merhods in Molecular Biology, Vol. 248 (B. K. C. Lo, ed., Humana Press,
Totowa, N.J., 2003), pp. 255-268.

Plant cell cultures of cotton, corn, potato, soybean, petunia, tomato, duckweed
(Leninaceae), alfalfa (M. truncatula), and tobacco can also be utilized as hosts.

Suitable prokaryotic cells for this purpose include eubacteria, such as Gram-negative
or Gram-positive organisms, for example, Enterobacteriaceae such as Escherichia, e.g., E.
coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g., Salmonella typhimurium,
Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis and B.
licheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 Apr. 1989),
Pseudomonas such as P. aeruginosa, and Streptomyces. One preferred E. coli cloning host is
E. coli 294 (ATCC 31,446), although other strains such as E. coli B, E. coli X1776 (ATCC
31,537), and E. coli W3110 (ATCC 27,325) are suitable. These examples are illustrative
rather than limiting.

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
cerevisiae, or common baker’s yeast, is the most commonly used among lower eukaryotic
host microorganisms. However, a number of other genera, species, and strains are commonly
available and useful herein, such as Schizosaccharomyces pombe; Kluyveromyces hosts such
as, e.g., K. lactis, K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii
(ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906), K.
thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070),
Candida; Trichoderma reesia (EP 244,234); Neurospora crassa, Schwanm’omjzces such as
Schwanniomyces occidentalis; and filamentous fungi such as, e.g., Neurospora, Penicillium,

Tolypocladium, and Aspergillus hosts such as A. nidulans and A. niger.

RIFAMYCIN-TYPE ANTIBIOTIC MOIETIES

The antibiotic moiety (abx) of the antibody-antibiotic conjugates (AAC) of the
invention is a rifamycin-type antibiotic or group that has a cytotoxic or cytostatic effect. The
rifamycins are a group of antibiotics that are obtained either naturally by the bacterium,
Nocardia mediterranei, Amycolatopsis mediterranei or artificially. They are a subclass of the
larger Ansamycin family which inhibit bacterial RNA polymerase (Fujii et al (1995)
Antimicrob. Agents Chemother. 39:1489-1492; Feklistov, et al (2008) Proc Natl Acad Sci
USA, 105(39): 14820-5) and have potency against gram-positive and selective gram-negative

bacteria. Rifamycins are particularly effective against mycobacteria, and are therefore used
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to treat tuberculosis, leprosy, and mycobacterium avium complex (MAC) infections. The
rifamycin-type group includes the "classic” rifamycin drugs as well as the rifamycin
derivatives rifampicin (rifampin, CA Reg. No. 13292-46-1), rifabutin (CA Reg. No. 72559-
06-9; US 2011/0178001), rifapentine and rifalazil (CA Reg. No. 129791-92-0, Rothstein et al
(2003) Expert Opin. Investig. Drugs 12(2):255-271; Fujii et al (1994) Antimicrob. Agents
Chemother. 38:1118-1122. Many rifamycin-type antibiotics share the detrimental property of
resistance development (Wichelhaus et al (2001) J. Antimicrob. Chemother. 47:153-156).
Rifamycins were first isolated in 1957 from a fermentation culture of Streptomyces
mediterranei. About seven rifamycins were discovered, named Rifamycin A, B, C, D, E, S,
and SV (US 3150046). Rifamycin B was the first introduced commercially and was useful in
treating drug-resistant tuberculosis in the 1960s. Rifamycins have been used for the
treatment of many diseases, the most important one being HIV-related Tuberculosis. Due to
the large number of available analogues and derivatives, rifamycins have been widely utilized
in the elimination of pathogenic bacteria that have become resistant to commonly used
antibiotics. For instance, Rifampicin is known for its potent effect and ability to prevent drug
resistance. It rapidly kills fast-dividing bacilli strains as well as “persisters” cells, which
remain biologically inactive for long periods of time that allow them to evade antibiotic
activity. In addition, rifabutin and rifapentine have both been used against tuberculosis
acquired in HIV-positive patients.

Antibiotic moieties (abx) of the Formula I antibody-antibiotic conjugates are

rifamycin-type moieties having the structure:

wherein:

the dashed lines indicate an optional bond;
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R is H, C1—C;; alkyl, or C(O)CH3;

R'is OH;

R? is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
one or more groups independently selected from C(O)CH3s, C,—Ci2 alkyl, C1—Ci2 heteroaryl,

5 Cy—Cy heterocyclyl, C—Cy aryl, and C3—C;; carbocyclyl,

or R! and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C,—C,, alkyl, or OH; and

10 where the non-peptide linker PML is covalently attached to R

An embodiment of a rifamycin-type moiety is:

(R%):N

wherein R? is independently selected from H and C;—Cj; alkyl; R* is selected from H,
F, CL, Br, I, C,—C;; alkyl, and OH; and Z is selected from NH, N(C;—C;; alkyl), O and S; and
15 where the non-peptide linker PML is covalently attached to the nitrogen atom of N(R?),.

An embodiment of a rifampicin-type moiety is:

rRs”

wherein
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R’ is selected from H and C;—Cy; alkyl; and where the non-peptide linker PML is
covalently attached to the nitrogen atom of NR”.

An embodiment of a rifabutin-type moiety is:

5 wherein R® is selected from H and C;—C;; alkyl; and where the non-peptide linker
PML is covalently attached to the nitrogen atom of NR>.

An embodiment of a benzoxazinorifamycin-type moiety is:

wherein R is selected from H and C,—C;, alkyl; and where the non-peptide linker
10 PML is covalently attached to the nitrogen atom of NR”.
An embodiment of a benzoxazinorifamycin-type moiety, referred to herein as
pipBOR, is:
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wherein R? is independently selected from H and C;—Cj; alkyl; and where the non-
peptide linker PML is covalently attached to the nitrogen atom of N(R3)2.
An embodiment of a benzoxazinorifamycin-type moiety, referred to herein as

dimethylpipBOR, is:

L
(CH3)oN

where the non-peptide linker PML is covalently attached to the dimethylamino

nitrogen atom.

The semi-synthetic derivative rifamycin S, or the reduced, sodium salt form rifamycin
SV, can be converted to Rifalazil-type antibiotics in several steps, where R is H, or Ac, R%is
independently selected from H and C1—C,; alkyl; R*is selected from H, F, Cl, Br, I, C,—Cp»
alkyl, and OH; and Z is selected from NH, N(C,—C;; alkyl), O and S (see, e.g., Fig. 23A and
B, and Fig. 25A and B in WO 2014/194247) . Benzoxazino (Z = O), benzthiazino (Z = S),
benzdiazino (Z = NH, N(C;—C;, alkyl) rifamycins may be prepared (US 7271165).
Benzoxazinorifamycin (BOR), benzthiazinorifamycin (BTR), and benzdiazinorifamycin
(BDR) analogs that contain substituents are numbered according to the numbering scheme
provided in formula A at column 28 in US 7271165, which is incorporated by reference for

this purpose. By "25-O-deacetyl" rifamycin is meant a rifamycin analog in which the acetyl
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group at the 25-position has been removed. Analogs in which this position is further
derivatized are referred to as a "25-O-deacetyl-25-(substituent)rifamycin", in which the
nomenclature for the derivatizing group replaces "substituent" in the complete compound
name.

Rifamycin-type antibiotic moieties can be synthesized by methods analogous to those
disclosed in US 4610919; US 4983602; US 5786349, US5981522; US 4859661, US
7271165; US 2011/0178001; Scligson, et al., (2001) Anti-Cancer Drugs 12:305-13; Chem.
Pharm. Bull,, (1993) 41:148, and WO 2014/194247, each of which is hereby incorporated by
reference). Rifamycin-type antibiotic moieties can be screened for antimicrobial activity by
measuring their minimum inhibitory concentration (MIC), using standard MIC in vitro assays
(Tomioka ct al., (1993) Antimicrob. Agents Chemother. 37:67).

. . nzoxazinorifamycin
rifamycin-S benzo ye

PROTEASE-CLEAVABLE NON-PEPTIDE LINKERS

A “protease-cleavable, non-peptide linker” (PML) is a bifunctional or multifunctional
moicty which is covalently attached to onc or morc antibiotic moictics (abx) and an antibody
unit (Ab) to form antibody-antibiotic conjugates (AAC) of Formula 1. Protease-cleavable,
non-peptide linkers in AAC are substrates for cleavage by intracellular proteases, including
under lysosomal conditions. Proteases includes various cathepsins and caspases. Cleavage
of the non-peptide linker of an AAC inside a cell may release the rifamycin-type antibiotic
with anti-bacterial effects.

Antibody-antibiotic conjugates (AAC) can be conveniently prepared using a linker
reagent or linker-antibiotic intermediate having reactive functionality for binding to the

antibiotic (abx) and to the antibody (Ab). In one exemplary embodiment, a cysteine thiol of a
66



10

15

20

25

30

WO 2016/090038 PCT/US2015/063510

cysteine engineered antibody (Ab) can form a bond with a functional group of a linker
reagent, an antibiotic moiety or antibiotic-linker intermediate.

The PML moiety of an AAC may comprise one amino acid residue.

The PML moiety of an AAC comprises a peptidomimetic unit.

In one aspect, a linker reagent or linker-antibiotic intermediate has a reactive site
which has an electrophilic group that is reactive to a nucleophilic cysteine present on an
antibody. The cysteine thiol of the antibody is reactive with an electrophilic group on a
linker reagent or linker-antibiotic, forming a covalent bond. Useful electrophilic groups
include, but are not limited to, maleimide and haloacetamide groups.

Cysteine engineered antibodies react with linker reagents or linker-antibiotic
intermediates, with electrophilic functional groups such as maleimide or a-halo carbonyl,
according to the conjugation method at page 766 of Klussman, et al (2004), Bioconjugate
Chemistry 15(4):765-773, and according to the protocol of Example 19.

In another embodiment, the reactive group of a linker reagent or linker-antibiotic
intermediate contains a thiol-reactive functional group that can form a bond with a free
cysteine thiol of an antibody. Examples of thiol-reaction functional groups include, but are
not limited to, maleimide, a-haloacetyl, activated esters such as succinimide esters,
4-nitrophenyl esters, pentafluorophenyl esters, tetrafluorophenyl esters, anhydrides, acid
chlorides, sulfonyl chlorides, isocyanates and isothiocyanates.

In another embodiment, a linker reagent or antibiotic-linker intermediate has a
reactive functional group which has a nucleophilic group that is reactive to an electrophilic
group present on an antibody. Useful electrophilic groups on an antibody include, but are not
limited to, pyridyl disulfide, aldehyde and ketone carbonyl groups. The heteroatom of a
nucleophilic group of a linker reagent or antibiotic-linker intermediate can react with an
electrophilic group on an antibody and form a covalent bond to an antibody unit. Useful
nucleophilic groups on a linker reagent or antibiotic-linker intermediate include, but are not
limited to, hydrazide, oxime, amino, thiol, hydrazine, thiosemicarbazone, hydrazine
carboxylate, and arylhydrazide. The electrophilic group on an antibody provides a convenient
site for attachment to a linker reagent or antibiotic-linker intermediate.

A PML moiety may comprise one or more linker components. Exemplary linker
components include a single amino acid such as citrulline (“cit”’), 6-maleimidocaproyl
(“MC”), maleimidopropanoyl (“MP”’), and p-aminobenzyloxycarbonyl (“PAB”), N-
succinimidyl 4-(2-pyridylthio) pentanoate (“SPP”), and 4-(N-maleimidomethyl)
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cyclohexane-1 carboxylate (“MCC”). Various linker components are known in the art, some
of which are described below.

In another embodiment, the linker may be substituted with groups that modulate
solubility or reactivity. For example, a charged substituent such as sulfonate (-SO3’) or
ammonium, may increase water solubility of the reagent and facilitate the coupling reaction
of the linker reagent with the antibody or the antibiotic moiety, or facilitate the coupling
reaction of Ab-L (antibody-linker intermediate) with abx, or abx-L (antibiotic-linker
intermediate) with Ab, depending on the synthetic route employed to prepare the AAC.

The AAC of the invention expressly contemplate, but are not limited to, those
prepared with linker reagents: BMPEQO, BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS,
MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS,
sulfo-MBS, sulfo-SIAB, sulfo-SMCC, sulfo-SMPB, SVSB (succinimidyl-(4-
vinylsulfone)benzoate), and bis-maleimide reagents such as DTME, BMB, BMDB, BMH,
BMOE, BM(PEG),, and BM(PEG);. Bis-maleimide reagents allow the attachment of the
thiol group of a cysteine engineered antibody to a thiol-containing antibiotic moiety, label, or
linker intermediate, in a sequential or convergent fashion. Other functional groups besides
maleimide, which are reactive with a thiol group of a cysteine engineered antibody, antibiotic
moiety, or hinker-antibiotic intermediate include iodoacetamide, bromoacetamide, vinyl

pyridine, disulfide, pyridyl disulfide, isocyanate, and isothiocyanate.
O
0 \ 0 o]
A0~ ~N A GAO N
N @) N (@) N
\ 0 \ /
O 0 O
BM(PEG), BM(PEG)3
Useful linker reagents can also be obtained via other commercial sources, such as
Molecular Biosciences Inc.(Boulder, CO), or synthesized in accordance with procedures
described in Toki et al (2002) J. Org. Chem. 67:1866-1872; Dubowchik, et al. (1997)
Tetrahedron Letters, 38:5257-60; Walker, M.A. (1995) J. Org. Chem. 60:5352-5355; Frisch
ct al (1996) Bioconjugatec Chem. 7:180-186; US 6214345; WO 02/088172; US 2003130189;
US2003096743; WO 03/026577; WO 03/043583; and WO 04/032828.
In another embodiment, the PML moiety of an AAC comprises a dendritic type linker
for covalent attachment of more than one antibiotic moiety through a branching,

multifunctional linker moiety to an antibody (Sun et al (2002) Bioorganic & Medicinal

Chemistry Letters 12:2213-2215; Sun et al (2003) Bioorganic & Medicinal Chemistry
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11:1761-1768). Dendritic linkers can increase the molar ratio of antibiotic to antibody, i.e.
loading, which is related to the potency of the AAC. Thus, where a cysteine engineered

antibody bears only one reactive cysteine thiol group, a multitude of antibiotic moieties may

be attached through a dendritic linker.
5 In certain embodiments of Formula 1 AAC, the protease-cleavable, non-peptide linker

PML has the formula:
—Str-PM-Y -

where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit;
abx is the rifamycin-type antibiotic; and

10 p is an integer from 1 to 8.
In one embodiment, a stretcher unit "Str" has the formula:

o)
N—R6—

O

wherein R® is selected from the group consisting of C;-C2 alkylene, C,-C;; alkylene-
C(=0), C;-Cy2 alkylene-NH, (CHV2CH20),, (CH,CH,0),-C(=0), (CH,CH;0),-CH3, and C;-
15 C12 alkylene-NHC(=0O)CH,CH(thiophen-3-yl), where r is an integer ranging from 1 to 10.
Exemplary stretcher units are shown below (wherein the wavy line indicates sites of

covalent attachment to an antibody):

oy

éﬂvgf

C

MP
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E—E/éN/\/OKN/\/O\/\O/\[(%‘z
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In one embodiment, PM has the formula:

H RL RE 4 o)

Y

o (o) AA

where R” and R® together form a C3-C; cycloalkyl ring, and

AA is an amino acid side chain selected from H, —CH3, —CH2(C¢Hs),
~CH,CH,CH,CH,NH,, -CH,CH;CH,NHC(NH)NH,, ~CHCH(CH31)CH3, and
—~CH,CH,CH,;NHC(O)NH,.

In one embodiment, spacer unit Y comprises para-aminobenzyl (PAB) or para-
aminobenzyloxycarbonyl (PABC).

A spacer unit allows for release of the antibiotic moiety without a separate hydrolysis
step. A spacer unit may be “self-immolative” or a “non-self-immolative.” In certain
embodiments, a spacer unit of a linker comprises a p-aminobenzyl unit (PAB). In one such
embodiment, a p-aminobenzyl alcohol is attached to an amino acid unit via an amide bond, a
carbamate, methylcarbamate, or carbonate between the p-aminobenzyl group and the
antibiotic moiety (Hamann et al. (2005) Expert Opin. Ther. Patents (2005) 15:1087-1103).
In one embodiment, the spacer unit is p-aminobenzyloxycarbonyl (PAB).

In one embodiment, the antibiotic forms a quaternary amine, such as the
dimethylaminopiperidyl group, when attached to the PAB spacer unit of the non-peptide
linker PML. Examples of such quaternary amines are linker-antibiotic intermediates (PLA)

are PLA-1 to 4 from Table 2. The quaternary amine group may modulate cleavage of the
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antibiotic moiety to optimize the antibacterial effects of the AAC. In another embodiment,
the antibiotic is linked to the PABC spacer unit of the non-peptide linker PML, forming a
carbamate functional group in the AAC. Such carbamate functional group may also optimize
the antibacterial effects of the AAC. Examples of PABC carbamate linker-antibiotic
intermediates (PLA) are PLA-5 and PLA-6 from Table 2.

Other examples of self-immolative spacers include, but are not limited to, aromatic
compounds that are electronically similar to the PAB group such as 2-aminoimidazol-5-
methanol derivatives (US 7375078; Hay et al. (1999) Bioorg. Med. Chem. Lett. 9:2237) and
ortho- or para-aminobenzylacetals. Spacers can be used that undergo cyclization upon amide
bond hydrolysis, such as substituted and unsubstituted 4-aminobutyric acid amides
(Rodrigues et al (1995) Chemistry Biology 2:223), appropriately substituted bicyclo[2.2.1]
and bicyclo[2.2.2] ring systems (Storm et al (1972) J. Amer. Chem. Soc. 94:5815) and 2-
aminophenylpropionic acid amides (Amsberry, et al (1990) J. Org. Chem. 55:5867).
Elimination of amine-containing drugs that are substituted at glycine (Kingsbury et al (1984)
J. Med. Chem. 27:1447) is also exemplary of self-immolative spacers useful in AAC.

The amount of active antibiotic released from cleavage of AAC can be measured by

the Caspase release assay of Example 8.
LINKER-ANTIBIOTIC INTERMEDIATES USEFUL FOR AAC

PML Linker-antibiotic intermediates (PLA) of Formula II and Table 2 were prepared by
coupling a rifamycin-type antibiotic moiety with a linker reagent, Examples 11-21. Linker
reagents were prepared by methods described in WO 2012/113847; US 7659241, US
7498298; US 20090111756; US 2009/0018086; US 6214345, Dubowchik et al (2002)
Bioconjugate Chem. 13(4):855-869

Table 2 PML Linker-antibiotic intermediates
LA Structure
No.
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EMBODIMENTS OF ANTIBODY-ANTIBIOTIC CONJUGATES

Cysteine engineered, anti-WTA antibodies were linked via the free cysteine thiol
group to derivatives of rifamycin, termed pipBOR and others, via a protease cleavable, non-
peptide linker to form the antibody-antibiotic conjugate compounds (AAC) in Table 3. The
linker is designed to be cleaved by lysosomal proteases including cathepsins B, D and others,
Generation of the linker-antibiotic intermediate consisting of the antibiotic and the PML
linker and others, is described in detail in Examples 11-21. The linker is designed such that
cleavage of the amide bond at the PAB moiety separates the antibody from the antibiotic in
an active state.

The AAC named "dimethylpipBOR" is identical to the "pipBOR" AAC except for the
dimethylated amino on the antibiotic and the oxycarbonyl group on the linker.

Figure 3 shows a possible mechanism of drug activation for antibody-antibiotic
conjugates (AAC). Active antibiotic (ADb) is only released after internalization of the AAC

inside mammalian cells. The Fab portion of the antibody in AAC binds S. aureus whereas
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the Fe portion of the AAC enhances uptake of the bacteria by Fc-receptor mediated binding
to phagocytic cells including neutrophils and macrophages. After internalization into the
phagolysosome, the linker may be cleaved by lysosomal proteases releasing the active
antibiotic inside the phagolysosome.

An embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes Formula I:

wherein:

the dashed lines indicate an optional bond,;

R s H, C1-Cy; alkyl, or C(O)CH3;

R'is OH,

R? is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
onc or more groups independently selected from C(O)CH3, C,—Cy; alkyl, C;—C); heteroaryl,
C>—Cy heterocyclyl, Ce—Cy aryl, and C3—C,, carbocyclyl,

or R' and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C,—C;, alkyl, or OH;

PML is the protease-cleavable, non-peptide linker attached to R? or the fused
heteroaryl or heterocyclyl formed by R and R?;

Ab is the anti-wall teichoic acid (WTA) antibody; and

p is an integer from 1 to 8.

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:
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wherein

R? is independently selected from H and C;—C2 alkyl;
nis1or2;

R* is selected from H, F, Cl, Br, 1, C;-Cj; alkyl, and OH; and
Z is selected from NH, N(C;—C» alkyl), O and S.

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

wherein
R’ is selected from H and C;~Cy, alkyl; and

nisQorl.

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:
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p
wherein
R’ is selected from H and C1—Cy2 alkyl; and
nisOor 1.
5 Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

(R¥)n~ 0

N

Ab—+—PML

wherein
R’ is independently selected from H and C;—Cj; alkyl; and
10 nisOorl.

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:
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0
Ab—4—PML—(R3N

wherein
R? is independently selected from H and C;—C5 alkyl; and

nis1or?2.

5 Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

Ab—+t—PML——(CHj3),N

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

(@)
H H - abx
Ab Str
0 (0] AA p

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

10

invention includes the formula:
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- Y/

(@]

®)

Min
©

A

07 “NH,

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

O
o]
H
N\/\/\/“\”S;r"‘% e
Y
Ab o) o 0o AA
5 Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formula:

O
H H Q b
N~ AN N o
Ab B 0 OJ/_
HN P
07 “NH,

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formulas:

2 abx
4 SZ 40 /@/\
N\/\/\/N N
\(U\H
Ab 0 (o] (o] AA

10 p

and

78



WO 2016/090038 PCT/US2015/063510

O
(0] )k
o 0 abx
N\/\/\/H nﬁ)]\
N
Ab 0 o] o AA

P

Another embodiment of the antibody-antibiotic conjugate (AAC) compounds of the

invention includes the formulas:

N\/\/\/n
Ab b

H H
Ab N\/\/\/N\AQ(N
£
o 0

@)
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Ab
o
0
Ab NN N\)LN
o o o = H
p
HN
0% “NH, :
and
0
H oS
Ab N~ AN N\:/U\
o] o 0 _~
J :

ANTIBIOTIC LOADING OF AAC

Antibiotic loading is represented by p, the number of antibiotic (abx) moieties per
antibody in a molecule of Formula I. Antibiotic loading may range from 1 to 20 antibiotic
moictics (D) per antibody. The AAC of Formula I include collections or a pool of antibodics
conjugated with a range of antibiotic moieties, from 1 to 20. The average number of
antibiotic moieties per antibody in preparations of AAC from conjugation reactions may be

characterized by conventional means such as mass spectroscopy, ELISA assay, and HPLC.
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The quantitative distribution of AAC in terms of p may also be determined. In some
instances, separation, purification, and characterization of homogeneous AAC where pis a
certain value from AAC with other antibiotic loadings may be achieved by means such as
reverse phase HPLC or electrophoresis.

For some antibody-antibiotic conjugates, p may be limited by the number of
attachment sites on the antibody. For example, where the attachment is a cysteine thiol, as in
the exemplary embodiments above, an antibody may have only one or several cysteine thiol
groups, or may have only one or several sufficiently reactive thiol groups through which a
linker may be attached. In certain embodiments, higher antibiotic loading, e.g. p >5, may
cause aggregation, insolubility, toxicity, or loss of cellular permeability of certain antibody-
antibiotic conjugates. In certain embodiments, the antibiotic loading for an AAC of the
invention ranges from 1 to about 8; from about 2 to about 6; from about 2 to about 4; or from
about 3 to about 5; about 4; or about 2.

In certain embodiments, fewer than the theoretical maximum of antibiotic moieties
are conjugated to an antibody during a conjugation reaction. An antibody may contain, for
example, lysine residues that do not react with the antibiotic-linker intermediate or linker
reagent, as discussed below. Generally, antibodies do not contain many free and reactive
cysteine thiol groups which may be linked to an antibiotic moiety; indeed most cysteine thiol
residues in antibodies exist as disulfide bridges. In certain embodiments, an antibody may be
reduced with a reducing agent such as dithiothreitol (DTT) or tricarbonylethylphosphine
(TCEP), under partial or total reducing conditions, to generate reactive cysteine thiol groups.
In certain embodiments, an antibody is subjected to denaturing conditions to reveal reactive
nucleophilic groups such as lysine or cysteine.

The loading (antibiotic/antibody ratio, "AAR") of an AAC, also may be referred to
herein as drug to antibody ratio (DAR), may be controlled in different ways, e.g., by: (i)
limiting the molar excess of antibiotic-linker intermediate or linker reagent relative to
antibody, (ii) limiting the conjugation reaction time or temperature, and (iii) partial or
limiting reductive conditions for cysteine thiol modification.

It is to be understood that where more than one nucleophilic group reacts with an
antibiotic-linker intermediate or linker reagent followed by antibiotic moiety reagent, then the
resulting product is a mixture of AAC compounds with a distribution of one or more
antibiotic moieties attached to an antibody. The average number of antibiotics per antibody

may be calculated from the mixture by a dual ELISA antibody assay, which is specific for
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antibody and specific for the antibiotic. Individual AAC molecules may be identified in the
mixture by mass spectroscopy and separated by HPLC, e.g. hydrophobic interaction
chromatography (see, e.g., McDonagh et al (2006) Prot. Engr. Design & Selection 19(7):299-
307; Hamblett et al (2004) Clin. Cancer Res. 10:7063-7070; Hamblett, K.J., et al. “Effect of
drug loading on the pharmacology, pharmacokinetics, and toxicity of an anti-CD30 antibody-
drug conjugate,” Abstract No. 624, American Association for Cancer Research, 2004 Annual
Meeting, March 27-31, 2004, Proceedings of the AACR, Volume 45, March 2004; Alley,
S.C., et al. “Controlling the location of drug attachment in antibody-drug conjugates,”
Abstract No. 627, American Association for Cancer Research, 2004 Annual Meeting, March
27-31, 2004, Proceedings of the AACR, Volume 45, March 2004). In certain embodiments, a
homogencous AAC with a singlc loading value may be isolated from the conjugation mixture
by clectrophoresis or chromatography. Cysteine-engincered antibodics of the invention
enable more homogeneous preparations since the reactive site on the antibody is primarily
limited to the engineered cysteine thiol. In one embodiment, the average number of antibiotic
moieties per antibody is in the range of about 1 to about 20. In some embodiments the range

is selected and controlled from about 1 to 4.

METHODS OF PREPARING ANTIBODY-ANTIBIOTIC CONJUGATES

An AAC of Formula I may be prepared by scveral routes employing organic
chemistry reactions, conditions, and reagents known to those skilled in the art, including: (1)
reaction of a nucleophilic group of an antibody with a bivalent linker reagent to form Ab-L
via a covalent bond, followed by reaction with an antibiotic moiety (abx); and (2) reaction of
a nucleophilic group of an antibiotic moiety with a bivalent linker reagent, to form L-abx, via
a covalent bond, followed by reaction with a nucleophilic group of an antibody. Exemplary
methods for preparing an AAC of Formula I via the latter route are described in US 7498298,
which is expressly incorporated herein by reference.

Nucleophilic groups on antibodies include, but are not limited to: (i) N-terminal
amine groups, (ii) side chain amine groups, e.g. lysine, (iii) side chain thiol grbups, e.g.
cysteine, and (iv) sugar hydroxyl or amino groups where the antibody is glycosylated.
Amine, thiol, and hydroxyl groups are nucleophilic and capable of reacting to form covalent
bonds with electrophilic groups on linker moieties and linker reagents including: (i) active
esters such as NHS esters, HOBt esters, haloformates, and acid halides; (i1) alkyl and benzyl
halides such as haloacetamides; (ii1) aldehydes, ketones, carboxyl, and maleimide groups.

Certain antibodies have reducible interchain disulfides, i.e. cysteine bridges. Antibodies may
82



10

15

25

30

WO 2016/090038 PCT/US2015/063510

be made reactive for conjugation with linker reagents by treatment with a reducing agent such
as DTT (dithiothreitol) or tricarbonylethylphosphine (TCEP), such that the antibody is fully
or partially reduced. Each cysteine bridge will thus form, theoretically, two reactive thiol
nucleophiles. Additional nucleophilic groups can be introduced into antibodies through
modification of lysine residues, ¢.g., by reacting lysine residues with 2-iminothiolane (Traut’s
reagent), resulting in conversion of an amine into a thiol. Reactive thiol groups may be
introduced into an antibody by introducing one, two, three, four, or more cysteine residues
(e.g., by preparing variant antibodies comprising one or more non-native cysteine amino acid
residues).

Antibody-antibiotic conjugates of the invention may also be produced by reaction
between an electrophilic group on an antibody, such as an aldehyde or ketone carbonyl group,
with a nucleophilic group on a linker reagent or antibiotic. Useful nucleophilic groups on a
linker reagent include, but are not limited to, hydrazide, oxime, amino, hydrazine,
thiosemicarbazone, hydrazine carboxylate, and arylhydrazide. In one embodiment, an
antibody is modified to introduce electrophilic moieties that are capable of reacting with
nucleophilic substituents on the linker reagent or antibiotic. In another embodiment, the
sugars of glycosylated antibodies may be oxidized, ¢.g. with periodate oxidizing reagents, to
form aldehyde or ketone groups which may react with the amine group of linker reagents or
antibiotic moieties. The resulting imine Schiff base groups may form a stable linkage, or
may be reduced, ¢.g. by borohydride reagents to form stable amine linkages. In one
embodiment, reaction of the carbohydrate portion of a glycosylated antibody with either
galactose oxidase or sodium meta-periodate may yield carbonyl (aldehyde and ketone)
groups in the antibody that can react with appropriate groups on the antibiotic (Hermanson,
Bioconjugate Techniques). In another embodiment, antibodies containing N-terminal serine
or threonine residues can react with sodium meta-periodate, resulting in production of an
aldehyde in place of the first amino acid (Geoghegan & Stroh, (1992) Bioconjugate Chem.
3:138-146; US 5362852). Such an aldehyde can be reacted with an antibiotic moiety or
linker nucleophile.

Nucleophilic groups on an antibiotic moiety include, but are not limited to: amine,
thiol, hydroxyl, hydrazide, oxime, hydrazine, thiosemicarbazone, hydrazine carboxylate, and
arylhydrazide groups capable of reacting to form covalent bonds with electrophilic groups on

linker moieties and linker reagents including: (i) active esters such as NHS esters, HOBt
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esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as haloacetamides;
(iii) aldehydes, ketones, carboxyl, and maleimide groups.

The antibody-antibiotic conjugates (AAC) in Table 3 were prepared by conjugation of
the described anti-WTA antibodies and linker-antibiotic intermediates of Table 2, and
according to the described methods in Example 7. AAC were tested for efficacy by in vitro

macrophage assay (Example 9) and in vivo mouse kidney model (Example 10).

Table 3 WTA Antibody-PML-antibiotic conjugates (AAC)
AAC AAC formula linker-abx | AAR
*

No. PLA No.

101 thio-S6060-HC-WT/LC-cys-MC-(CBDK- PLA-2 1.9
cit)-PAB-(dimethylpipBOR)

102 thio-S4497-LC-cys-MC-(CBDK-cit)-PAB- PLA-2 1.8
(dimethylpipBOR) '

103 thio-S4497-LC-V205C-MC-((R)-thiophen-3- | PLA-3 1.8
yl-CBDK-cit)-PAB-(dimethylpipBOR)

104 thio-S4497-LC-V205C-MC-((S)-thiophen-3- | PLA-4 1.5
yl-CBDK-cit)-PAB-(dimethylpipBOR)

105 thi0-S4497-LC-MC-~(CBDK-cit)-PABC- PLA-6 -
(piperazBTR)

106 thio-S4497-HC-A118C-MC-(CBDK-cit)- PLA-2 1.8

PAB-(dimethylpipBOR)

107 thio-S4497-HC-A118C-MC-(CBDK-cit)- | PLA-5 | 2.0
PABC-(pipBOR)

* AAR = antibiotic/antibody ratio average

Wild-type ("WT"), cysteine engineered mutant antibody ("'thio"), light chain ("LC"), heavy
chain ("HC"), 6-maleimidocaproyl (“MC”’), maleimidopropanoyl (“MP”), cyclobutyldiketo
("CBDK"), citrulline (“cit”), cysteine (“‘cys”), p-aminobenzyl (‘“PAB”), and p-
aminobenzyloxycarbonyl (“PABC”)
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METHODS OF TREATING AND PREVENTING INFECTIONS WITH ANTIBODY-
ANTIBIOTIC CONJUGATES

The anti-WTA-AACs of the invention are useful as antimicrobial agents effective
against human and veterinary Staphylococci, for example S. aureus, S. saprophyticus and S.
simulans. In a specific aspect, the AACs of the invention are useful to treat S. aureus
infections.

Following entry into the bloodstream, S. aureus can cause metastatic infection in
almost any organ. Secondary infections occur in about one-third of cases before the start of
therapy (Fowler et al., (2003) Arch. Intern. Med. 163:2066-2072), and even in 10% of
patients after the start of therapy (Khatib et al., (2006) Scand. J. Infect. Dis., 38:7-14).
Hallmarks of infections are large reservoirs of pus, tissue destruction, and the formation of
abcesses (all of which contain large quantities of neutrophils). About 40% of patients
develop complications if the bacteremia persists beyond three days.

The proposed mechanism of action of an AAC has been described above (under
subheading Antibody-Antibiotic Conjugates). The anti-WTA antibody-antibiotic conjugates
(AAC) of the invention have significant therapeutic advantages for treating intracellular
pathogens. The AAC linker is cleaved by exposure to phagolysosomal enzymes, releasing an
active antibiotic. Due to the confined space and relatively high local antibiotic concentration
(about 10* per bacterium), the result is that the phagolysosome no longer supports the
survival of the intracellular pathogen. Because the AAC is essentially an inactive prodrug,
the therapeutic index of the antibiotic can be extended relative to the free (unconjugated)
form. The antibody provides pathogen specific targeting, while the cleavable linker is
cleaved under conditions specific to the intracellular location of the pathogen. The effect can
be both directly on the opsonized pathogen as well as other pathogens that are co-localized in
the phagolysosome. Antibiotic tolerance is the ability of a disease-causing pathogen to resist
killing by antibiotics and other antimicrobials and is mechanistically distinct from multidrug
resistance (Lewis K (2007). "Persister cells, dormancy and infectious disease". Nature
Reviews Microbiology 5 (1): 48-56. doi:10.1038/nrmicro1557). Rather, this form of
tolerance is caused by a small sub-population of microbial cells called persisters (Bigger JW
(14 October 1944). "Treatment of staphylococcal infections with penicillin by intermittent
sterilization". Lancet 244 (6320): 497-500). These cells are not multidrug resistant in the
classical sense, but rather are dormant cells that are tolerant to antibiotic treatment that can

kill their genetically identical siblings. This antibiotic tolerance is induced by a non-or
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extremely slow dividing physiological state. When antimicrobial treatment fails to eradicate
these persister cells, they become a reservoir for recurring chronic infections. The antibody-
antibiotic conjugates of the invention possess a unique property to kill these persister cells
and suppress the emergence of multidrug tolerant bacterial populations.

In another embodiment, the anti-WTA-AAC of the invention may be used to treat
infection regardless of the intracellular compartment in which the pathogen survives.

In another embodiment, anti-WTA-AACs of the invention could also be used to target
Staphylococci bacteria in planktonic or biofilm form. Bacterial infections treatable with
antibody-antibiotic conjugates (AAC) of the invention include treating bacterial pulmonary
infections, such as S. aureus pneumonia, osteomyelitis, recurrent rhinosinusitis, bacterial
endocarditis, bacterial ocular infections, such as trachoma and conjunctivitis, heart, brain or
skin infections, infections of the gastrointestinal tract, such as travellers' diarrhea, ulcerative
colitis, irritable bowel syndrome (IBS), Crohn's disease, and IBD (inflammatory bowel
disease) in general, bacterial meningitis, and abscesses in any organ, such as muscle, liver,
meninges, or lung. The bacterial infections can be in other parts of the body like the urinary
tract, the bloodstream, a wound or a catheter insertion site. The AACs of the invention are
useful for difficult-to-treat infections that involve biofilms, implants or sanctuary sites (e.g.,
osteomyelitis and prosthetic joint infections), and high mortality infections such as hospital
acquired pneumonia and bacteremia. Vulnerable patient groups that can be treated to prevent
Staphylococcal aureus infection include hemodialysis patients, immune-compromised
patients, patients in intensive care units, and certain surgical patients. In another aspect, the
invention provides a method of killing, treating, or preventing a microbial infection in an
animal, preferably a mammal, and most preferably a human, that includes administering to
the animal an anti-WTA AAC or pharmaceutical formulation of an AAC of the invention.
The invention further features treating or preventing diseases associated with or which
opportunistically result from such microbial infections. Such methods of treatment or
prevention may include the oral, topical, intravenous, intramuscular, or subcutaneous
administration of a composition of the invention. For example, prior to surgery or insertion
of an IV catheter, in ICU care, in transplant medicine, with or post cancer chemotherapy, or
other activities that bear a high risk of infection, the AAC of the invention may be
administered to prevent the onset or spread of infection.

The bacterial infection may be caused by bacteria with an active and inactive form,

and the AAC is administered in an amount and for a duration sufficient to treat both the
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active and the inactive, latent form of the bacterial infection, which duration is longer than is
needed to treat the active form of the bacterial infection.

Analysis of various Gram+ bacteria found WTA beta expressed on all S. aureus,
including MRSA and MSSA strains, as well as Staph strains such as S. saprophyticus and S.
simulans. WTA alpha (Alpha-GLcNAc ribitol WTA) is present on most, but not all S. aureus,
and also present on Listeria monocytogenes. WTA is not present on Gram- bacteria. |
Therefore one aspect of the invention is a method of treating a patient infected with one or
more of S. aureus, S. saprophyticus or S. simulans by administering a therapeutically
effective amount of an anti-WTA beta-AAC of the invention. Another aspect of the
invention is a method of treating a patient infected with S. aureus and/or Listeria
monocytogenes by administering a therapeutically effective amount of an anti-WTA alpha-
AAC of the invention. The invention also contemplates a method of preventing infections by
one or more of S. aureus or S. saprophyticus or S. simulans by administering a therapeutically
effective amount of an anti-WTA beta-AAC of the invention in hospital settings such as
surgery, burn patient, and organ transplantation.

The patient needing treatment for a bacterial infection as determined by a physician of
skill in the art may have already been, but does not need to be diagnosed with the kind of
bacteria that he/she is infected with. Since a patient with a bacterial infection can take a turn
for the worse very quickly, in a matter of hours, the patient upon admission into the hospital
can be administered the anti-WTA-AACs of the invention along with one or more standard of
care Abx such as vancomycin or ciprofloxacin. When the diagnostic results become
available and indicate the presence of, e.g., S. aureus in the infection, the patient can continue
with treatment with the anti-WTA AAC. Therefore, in one embodiment of the method of
treating a bacterial infection or specifically a S. aureus infection, the patient is administered a
therapeutically effective amount of an anti-WTA beta AAC. In the methods of treatment or
prevention of the present invention, an AAC of the invention can be administered as the sole
therapeutic agent or in conjunction with other agents such as those described below. The
AACs of the invention show superiority to vancomycin in the treatment of MRSA i pre-
clinical models. Comparison of AACs to SOC can be measured, ¢.g., by a reduction n
mortality rate. The patient being treated would be assessed for responsiveness to the AAC
treatment by a variety of measurable factors. Examples of signs and symptoms that clinicians
might use to assess improvement in their patients includes the following: normalization of the

white blood cell count if elevated at diagnosis, normalization of body temperature if elevated
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(fever) at the time of diagnosis, clearance of blood cultures, visual improvement in wound
including less erythema and drainage of pus, reduction in ventilator requirements such as
requiring less oxygen or reduced rate of ventilation in a patient who is ventilated, coming off
of the ventilator entirely if the patient is ventilated at the time of diagnosis, use of less
medications to support a stable blood pressure if these medications were required at the time
of diagnosis, normalization of lab abnormalities that suggest end-organ failure such as
clevated creatinine or liver function tests if they were abnormal at the time of diagnosis, and
improvement in radiologic imaging (e.g. chest x-ray that previously suggested pneumonia
showing resolution). In a patient in the ICU, these factors might be measured at least daily.
Fever is monitored closely as is white blood cell count including absolute neutrophil counts
as well as evidence that a "left shift" (appcarance of blasts indicating increased ncutrophil

production in response to an active infection) has resolved.

In the context of the present methods of treatment of the invention, a patient with a
bacterial infection is considered to be treated if there is significant measurable improvement
as assessed by the physician of skill in the art, in at least two or more of the preceding factors
compared to the values, signs or symptoms before or at the start of treatment or at the time of
diagnosis. In some embodiments, there is measurable improvement in 3, 4, 5, 6 or more of
the aforementioned factors. If some embodiments, the improvement in the measured factors
is by at least 50%, 60%, 70%, 80%, 90%, 95% or 100% compared to the values before
treatment. Typically, a patient can be considered completely treated of the bacterial infection
(e.g., S. aureus infection) if the patient’s measurable improvements include the following: 1)
repeat blood or tissue cultures (typically several) that do not grow out the bacteria that was
originally identified ; ii) fever is normalized; iii) WBC is normalized; and iv) evidence that
end-organ failure (heart, lungs, liver, kidneys, vascular collapse) has resolved either fully or

partially given the pre-existent co-morbidities that the patient had.

Dosing

In any of the foregoing aspects, in treating an infected patient, the dosage of an AAC
is normally about 0.001 to 1000 mg/kg/day. In one embodiment the patient with a bacterial
infection is treated at an AAC dose in the range of about 1 mg/kg to about 150mg/kg,
typically about Smg/kg to about 150mg/kg, more spccifically about 25mg/kg to 125 mg/kg,
50mg/kg to 125mg/kg , even more specifically at about S0mg/kg to 100mg/kg. The AAC
may be given daily (e.g., a single dose of 5 to 50 mg/kg/day) or less frequently (e.g., a single
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dose of 5, 10, 25 or 50 mg/kg/week). One dose may be split over 2 days, for example,
25mg/kg on one day and 25mg/kg the next day. The patient can be administered a dose once
every 3 days (q3D), once a week to every other week (qQOW), for a duration of 1-8 weeks. In
one embodiment, the patient is administered an AAC of the invention via IV once a week for
2-6 weeks with standard of care (SOC) to treat the bacterial infection such as a staph A
infection. Treatment length would be dictated by the condition of the patient or the extent of
the infection, e.g. a duration of 2 weeks for uncomplicated bacteremia, or 6 weeks for
bacteremia with endocarditis.

In one embodiment, an AAC administered at an initial dose of 2.5 to 100 mg/kg for
one to seven consecutive days, followed by a maintenance dose of 0.005 to 10 mg/kg once
every one to seven days for one month.

Route of administration

For treating the bacterial infections, the AACs of the invention can be administered at
any of the preceding dosages intravenously (i.v.) or subcutaneously. In one embodiment, the
WTA-AAC is administered intravenously. In a specific embodiment, the WTA-AAC
administered via i.v. is a WTA-beta AAC, more specifically, wherein the WTA-beta antibody
is one selected from the group of Abs with amino acid sequences as disclosed in Figure 12,
Figure 13A1 and A2 & Figure 13B1-B4, Figure 14A1-A2 & Figure 14B1-B3, and Figure
15A1-A3 and Figure 15B1-B6.

Combination therapy

An AAC may be administered in conjunction with one or more additional, e.g.
second, therapeutic or prophylactic agents as appropriate as determined by the physician

treating the patient.

In one embodiment, the second antibiotic administered in combination with the antibody-
antibiotic conjugate compound of the invention is selected from the structural classes: : (i)
aminoglycosides; (i) beta-lactams; (iii) macrolides/cyclic peptides; (iv) tetracyclines; (v)
fluoroquinolines/fluoroquinolones; (vi) and oxazolidinones. See: Shaw, K. and Barbachyn,
M. (2011) Ann. N.Y. Acad. Sci. 1241:48-70; Sutcliffe, J. (2011) Ann. N.Y. Acad. Sci.
1241:122-152.

In one embodiment, the second antibiotic administered in combination with the
antibody-antibiotic conjugate compound of the invention is selected from clindamycin,

novobiocin, retapamulin, daptomycin, GSK-2140944, CG-400549, sitafloxacin, teicoplanin,
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triclosan, napthyridone, radezolid, doxorubicin, ampicillin, vancomycin, imipenem,
doripenem, gemcitabine, dalbavancin, and azithromycin.

Additional examples of these additional therapeutic or prophylactic agents are anti-
inflammatory agents (e.g., non-steroidal anti-inflammatory drugs (NSAIDs; e.g., detoprofen,
diclofenac, diflunisal, etodolac, fenoprofen, flurbiprofen, ibuprofen, indomethacin,
ketoprofen, meclofenameate, mefenamic acid, meloxicam, nabumeone, naproxen sodium,
oxaprozin, piroxicam, sulindac, tolmetin, celecoxib, rofecoxib, aspirin, choline salicylate,
salsalte, and sodium and magnesium salicylate) and steroids (e.g., cortisone, dexamethasone,
hydrocortisone, methylprednisolone, prednisolone, prednisone, triamcinolone)), antibacterial
agents (e.g., azithromycin, clarithromycin, erythromycin, gatifloxacin, levofloxacin,
amoxicillin, metronidazole, penicillin G, penicillin V, methicillin, oxacillin, cloxacillin,
dicloxacillin, nafcillin, ampicillin, carbenicillin, ticarcillin, mezlocillin, piperacillin,
azlocillin, temocillin, cepalothin, cephapirin, cephradine, cephaloridine, cefazolin,
cefamandole, cefuroxime, cephalexin, cefprozil, cefaclor, loracarbef, cefoxitin, cefmatozole,
cefotaxime, ceftizoxime, ceftriaxone, cefoperazone, ceftazidime, cefixime, cefpodoxime,
ceftibuten, cefdinir, cefpirome, cefepime, BALS788, BAL9141, imipenem, ertapenem,
meropencm, astreonam, clavulanate, sulbactam, tazobactam, streptomycin, neomycin,
kanamycin, paromycin, gentamicin, tobramycin, amikacin, netilmicin, spectinomycin,
sisomicin, dibekalin, isepamicin, tetracycline, chlortetracycline, demeclocycline,
minocycline, oxytetracycline, methacycline, doxycycline, telithromycin, ABT-773,
lincomycin, clindamycin, vancomycin, oritavancin, dalbavancin, teicoplanin, quinupristin
and dalfopristin, sulphanilamide, para-aminobenzoic acid, sulfadiazine, sulfisoxazole,
sulfamethoxazole, sulfathalidine, linezolid, nalidixic acid, oxolinic acid, norfloxacin,
perfloxacin, enoxacin, ofloxacin, ciprofloxacin, temafloxacin, lomefloxacin, fleroxacin,
grepafloxacin, sparfloxacin, trovafloxacin, clinafloxacin, moxifloxacin, gemifloxacin,
sitafloxacin, daptomycin, garenoxacin, ramoplanin, faropenem, polymyxin, tigecycline,
AZD2563, or trimethoprim), antibacterial antibodies including antibodies to the same or
different antigen from the AAC targeted Ag, platelet aggregation inhibitors (e.g., abciximab,
aspirin, cilostazol, clopidogrel, dipyridamole, eptifibatide, ticlopidine, or tirofiban),
anticoagulants (e.g., dalteparin, danaparoid, enoxaparin, heparin, tinzaparin, or warfarin),
antipyretics (e.g., acetaminophen), or lipid lowering agents (e.g., cholestyramine, colestipol,
nicotinic acid, gemfibrozil, probucol, ezetimibe, or statins such as atorvastatin, rosuvastatin,

lovastatin simvastatin, pravastatin, cerivastatin, and fluvastatin). In one embodiment the
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AAC of the invention is administered in combination with standard of care (SOC) for S.
aureus (including methicillin-resistant and methicillin-sensitive strains). MSSA is usually
typically treated with nafcillin or oxacillin and MRSA is typically treated with vancomycin or
cefazolin.

These additional agents may be administered within 14 days, 7 days, 1 day, 12 hours,
or 1 hour of administration of an AAC, or simultaneously therewith. The additional
therapeutic agents may be present in the same or different pharmaceutical compositions as an
AAC. When present in different pharmaceutical compositions, different routes of
administration may be used. For example, an AAC may be administered intravenous or

subcutaneously, while a second agent may be administered orally.

PHARMACEUTICAL FORMULATIONS

The present invention also provides pharmaceutical compositions containing the
WTA-AACs, and to methods of treating a bacterial infection using the pharmaceutical
compositions containing AAC. Such compositions may further comprise suitable excipients,
such as pharmaceutically acceptable excipients (carriers) including buffers, acids, bases,
sugars, diluents, glidants, preservatives and the like, which are well known in the art and are
described herein. The present methods and compositions may be used alone or in
combinations with other conventions methods and/or agents for treating infectious diseases.
In some embodiments, a pharmaceutical formulation comprises 1) a anti-WTAB-AAC of the
invention, and 2) a pharmaceutically acceptable carrier. In some embodiments, a
pharmaceutical formulation comprises 1) an AAC of the invention and optionally, 2) at least
one additional therapeutic agent.

Pharmaceutical formulations comprising an AAC of the invention are prepared for
storage by mixing the AAC having the desired degree of purity with optional physiologically
acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences 16th
edition, Osol, A. Ed. (1980)) in the form of aqueous solutions or lyophilized or other dried
formulations. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and include buffers such as phosphate, citrate,
histidine and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium
chloride; benzalkonium chloride, benzethonium chloride); phenol, butyl or benzyl alcohol;
alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-

pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides;
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proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-
protein complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or
polyethylene glycol (PEG). Pharmaceutical formulations to be used for ir vivo
administration are generally sterile, readily accomplished by filtration through sterile
filtration membranes.

Active ingredients may also be entrapped in microcapsule prepared, for example, by
co-acervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsule and poly-(methylmethacrylate)
microcapsule, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody or AAC of the invention, which matrices are in the form of shaped
articles, e.g., films, or microcapsule. Examples of sustained-release matrices include
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid
and y ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-
glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres
composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-
hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic
acid enable release of molecules for over 100 days, certain hydrogels release proteins for
shorter time periods. When encapsulated antibodies or AAC remain in the body for a long
time, they may denature or aggregate as a result of exposure to moisture at 37 °C, resulting in
a loss of biological activity and possible changes in immunogenicity. Rational strategies can
be devised for stabilization depending on the mechanism involved. For example, if the
aggregation mechanism is discovered to be intermolecular S-S bond formation through thio-
disulfide interchange, stabilization may be achieved by modifying sulfhydryl residues,
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lyophilizing from acidic solutions, controlling moisture content, using appropriate additives,
and developing specific polymer matrix compositions.

An AAC may be formulated in any suitable form for delivery to a target cell/tissue.
For example, AACs may be formulated as liposomes, a small vesicle composed of various
types of lipids, phospholipids and/or surfactant which is useful for delivery of a drugto a
mammal. The components of the liposome are commonly arranged in a bilayer formation,
similar to the lipid arrangement of biological membranes. Liposomes containing the
antibody are prepared by methods known in the art, such as described in Epstein et al., (1985)
Proc. Natl. Acad. Sci. USA 82:3688; Hwang et al., (1980) Proc. Natl Acad. Sci. USA
77:4030; US 4485045, US 4544545, WO 97/38731; US 5013556.

Particularly useful liposomes can be generated by the reverse phase evaporation
method with a lipid composition comprising phosphatidylcholine, cholesterol and PEG-
derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of

defined pore size to yield liposomes with the desired diameter.

MATERIALS AND METHODS

Bacterial strains:
All experiments were done with MRSA-USA300 NRS384 obtained from NARSA

(http://www.narsa.net/control/member/repositories) unless noted otherwise.

MIC determinations for extracellular bacteria

The MIC for extracellular bacteria was determined by preparing serial 2-fold dilutions
of the antibiotic in Tryptic Soy Broth. Dilutions of the antibiotic were made in quadruplicate
in 96 well culture dishes. MRSA (NRS384 strain of USA300) was taken from an
exponentially growing culture and diluted to 1x10* CFU/mL. The bacteria was cultured in the
presence of antibiotic for 18-24 hours with shaking at 37°C and bacterial growth was
determined by reading the Optical Density (OD) at 630 nM. The MIC was determined to be
the dose of antibiotic that inhibited bacterial growth by >90%.

MIC determinations for intracellular bacteria
Intracellular MIC was determined on bacteria that were sequestered inside mouse
peritoneal macrophages (see below for generation of murine peritoneal macrophages).

Macrophages were plated in 24 well culture dishes at a density of 4x10° cells/mL and
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infected with MRSA at a ratio of 10-20 bacteria per macrophage. Macrophage cultures were
maintained in growth media supplemented with 50 ug/mL of gentamycin (an antibiotic that is
active only on extracellular bacteria) to inhibit the growth of extracellular bacteria and test
antibiotics were added to the growth media 1 day after infection. The survival of intracellular
bacteria was assessed 24 hours after addition of the antibiotics. Macrophages were lysed with
Hanks Buffered Saline Solution supplemented with .1% Bovine Serum Albumin and .1%
Triton-X, and serial dilutions of the lysate were made in Phosphate Buffered Saline solution
containing .05% Tween-20. The number of surviving intracellular bacteria was determined

by plating on Tryptic Soy Agar plates with 5% defibrinated sheep blood.

Isolation of peritoneal macrophages:

Peritoncal macrophages were isolated from the peritoncum of 6-8 week old Balb/c
mice (Charles River Laboratories, Hollister, CA). To increase the yield of macrophages, mice
were pre-treated by intraperitoneal injection with 1 mL of thioglycolate media (Becton
Dickinson). The thioglycolate media was prepared at a concentration of 4% in water,
sterilized by autoclaving, and aged for 20 days to 6 months prior to use. Peritoneal
macrophages were harvested 4 days post treatment with thioglycolate by washing the
peritoneal cavity with cold phosphate buffered saline. Macrophages were plated in
Dulbecco’s Modified Eagle Medium (DMEM) supplemented with 10% Fetal Calf Serum,
and 10 mM HEPES, without antibiotics, at a density of 4x10° cells/well in 24 well culture
dishes. Macrophages were cultured over night to permit adherence to the plate. This assay
was also utilized to test intracellular killing in non-phagocytic cell types. MG63 (CRL-1427)
and A549 (CCL185) cell lines were obtained from ATCC and maintained in RPMI 1640
tissue culture media supplemented with 10 mM Hepes and 10 % Fetal Calf Serum (RPMI-
10). HUVEC cclls were obtained from Lonza and maintained in EGM Endothclial Cell
Complete Media (Lonza, Walkersville, MD).

Infection of macrophages with opsonized MRSA:

The USA300 strain of MRSA (NRS384) was obtained from the NARSA repository
(Chantilly, Virginia). Some experiments utilized the Newman strain of S. aureus
(ATCC25904). In all experiments bacteria were cultured in Tryptic Soy Broth. To assess
intracellular killing with AAC, USA300 was taken from an exponentially growing culture
and washed in HB (Hanks Balanced Salt Solution supplemented with 10 mM HEPES and
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0.1% Bovine Serum Albumin). AAC or antibodies were diluted in HB and incubated with
the bacteria for 1 hour to permit antibody binding to the bacteria (opsonization), and the
opsonized bacteria were used to infect macrophages at a ratio of 10-20 bacteria per
macrophage (4x10° bacteria in 250 pL of HB per well. Macrophages were pre-washed with
serum free DMEM media immediately before infection, and infected by incubation at 37 °C
in a humidified tissue culture incubator with 5% CO; to permit phagocytosis of the bacteria.
After 2 hours, the infection mix was removed and replaced with normal growth media
(DMEM supplemented with 10% Fetal Calf Serum, 10 mM HEPES and gentamycin was
added at 50 pg/ml to prevent growth of extracellular bacteria. At the end of the incubation
period, the macrophages were washed with serum free media, and the cells were lysed in HB
supplemented with 0.1% triton-X (lyses the macrophages without damaging the intracellular
bacteria). In some experiments viability of the macrophages was assessed at the end of the
culture period by detecting release of cytoplasmic lactate dehydrogenase (LDH) into the
culture supernatant using an LDH Cytotoxicity Detection Kit (Product 11644793001, Roche
Diagnostics Corp, Indianapolis, IN). Supernatants were collected and analyzed immediately
according to the manufacturer's instructions. Serial dilutions of the lysate were made in
phosphate buffered saline solution supplemented with 0.05% Tween-20 (to disrupt
aggregates of bacteria) and the total number of surviving intracellular bacteria was

determined by plating on Tryptic Soy Agar with 5% defibrinated sheep blood.

Generation of MRSA infected peritoneal cells.

6-8 week old female A/J mice (JAX™ Mice, Jackson Laboratories) were infected
with 1x10® CFU of the NRS384 strain of USA300 by peritoneal injection. The peritoneal
wash was harvested 1 day post infection, and the infected peritoneal cells were treated with
50 pg/mL of lysostaphin diluted in Hepes Buffer supplemented with 0.1% BSA (HB buffer)
for 30 minutes at 37 °C. Peritoneal cells were then washed 2x in ice cold HB buffer. The
peritoneal cells were diluted to 1x10° cells/mL in RPMI 1640 tissue culture media
supplemented with 10 mM Hepes and 10 % Fetal Calf Serum, and 5 pg/mL vancomycin.
Free MRSA from the primary infection was stored overnight at 4 °C in Phosphate Buffered
Saline Solution as a control for extracellular bacteria that were not subject to neutrophil

killing.
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Transfer of infection from peritoneal cells to osteoblasts:

MG63 osteoblast cell line was obtained from ATCC (CRL-1427) and maintained in
RPMI 1640 tissue culture media supplemented with 10 mM Hepes and 10 % Fetal Calf
Serum (RPMI-10). Osteoblasts were plated in 24 well tissue culture plates and cultured to
obtain a confluent layer. On the day of the experiment, the osteoblasts were washed once in
RPMI (without supplements). MRSA or infected peritoneal cells were diluted in complete
RPMI-10 and vancomycin was added at 5 ug/mL immediately prior to infection. Peritoneal
cells were added to the ostcoblasts at 1x10° peritoneal cells/mL. A sample of the cells was
lysed with 0.1% triton-x to determine the actual concentration of live intracellular bacteria at
the time of infection. The actual titer for all infections was determined by plating serial
dilutions of the bacteria on Tryptic Soy Agar with 5% defibrinated shecp blood.

MG63 osteoblasts were plated in 4 well glass chamber slides and cultured in RPMI
1640 tissue culture media supplemented with 10 mM Hepes and 10 % Fetal Calf Serum
(RPMI-10) until they formed confluent layers. On the day of infection, the wells were washed
with serum free media and infected with a suspension of infected peritoneal cells, or with the
USA300 strain of MRSA diluted in complete RPMI-10 supplemented with 5 pg/mL of
vancomycin. One day after infection, the cells were washed with phosphate buffered saline
(PBS) and fixed for 30 minutes at room temperature in PBS with 2% paraformaldehyde.
Wells were washed 3X in PBS and permeabilized with PBS with 0.1% saponin for 30
minutes at room temperature.

In vivo transfer of infection model:

USA300 stocks were prepared for infection from actively growing cultures in
tryptic soy broth. Bacteria were washed 3X in phosphate buffered saline (PBS) and aliquots

were frozen at -80° C in PBS 25% glycerol. Intracellular Bacteria Infections: A/J mice were

chosen for these experiments because they are easily infected with relatively low doses of
MRSA (2x10° CFU/mouse). 7 week old female A/J mice were obtained from Jackson Lab
and infected by peritoncal injection with 5x10” CFU of USA300. Mice were sacrificed 1 day
post infection and the peritoneum was flushed with 5 mL of cold PBS. Peritoneal washes
were centrifuged for 5 minutes at 1,000 rpm at 4° C in a table top centrifuge. The cell pellet
containing peritoneal cells was collected and cells were treated with 50 ug/mL of lysostaphin
(Cell Sciences Inc. Canton MA, CRL 309C) for 20 minutes at 37° C to kill contaminating
extracellular bacteria. Peritoneal cells were washed 3x in ice cold PBS to remove the

lysostaphin. Peritoneal cells from donor mice were pooled, and recipient mice were injected
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with cells derived from 5 donors per each recipient by intravenous injection into the tail vein.
To determine the number of live intracellular CFUs, a sample of the peritoneal cells were
lysed in HB (Hanks Balanced Salt Solution supplemented with 10 mM HEPES and .1%
Bovine Serum Albumin) with .1% Triton-X, and serial dilutions of the lysate were made in

PBS with .05% tween-20. Free Bacteria Infections: A/J mice were infected with various

doses of free bacteria using a fresh aliquot of the glycerol stocks utilized for the peritoneal
injections. Actual infection doses were confirmed by CFU plating. For the data shown in
Figure 1A the actual infection dose for Intracellular Bacteria was 1.8x1 0° CFU/mouse, and
the actual infection dose for Free Bacteria was 2.9x10° CFU/mouse. Selected mice were
treated with a single dose of 100 mg/Kg of vancomycin by intravenous injection immediately

after infection.
In vitro transfer of infection to non-phagocytic cells.

Generation of MRSA infected peritoneal cells: 6-8 week old female A/J mice (Jackson Lab)
were infected with 1x10® CFU of the NRS384 strain of USA300 by peritoneal injection. The
peritoneal wash was harvested 1 day post infection, and the infected peritoneal cells were
treated with 50 ug/mL of lysostaphin diluted in Hepes Buffer supplemented with .1% BSA
(HB buffer) for 30 minutes at 37° C. Peritoneal cells were then washed 2x in ice cold HB
buffer. The peritoneal cells were diluted to 1x10° cells/mL in RPMI 1640 tissue culture
media supplemented with 10 mM Hepes and 10 % Fetal Calf Serum, and 5 ug/mL
vancomycin. Free MRSA from the primary infection was stored overnight at 4°C in
Phosphate Buffered Saline Solution as a control for extracellular bacteria that were not

subject to neutrophil killing.

Infection of osteoblasts or HBMEC. MG63 cell line was obtained from ATCC (CRL-1427)
and maintained in RPMI 1640 tissue culture media supplemented with 10 mM Hepes and 10
% Fetal Calf Serum (RPMI-10). HBMEC cclls (Catalog #1000) and ECM media (catalog#
1001) were obtained from SciencCell Research Labs (Carlsbad, CA). Cells were plated in 24

well tissue culture plates and cultured to obtain a confluent layer. On the day of the

experiment, the cells were washed once in RPMI (without supplements). MRSA or infected
peritoneal cells were diluted in complete RPMI-10 and vancomycin was added at 5 ug/mL
immediately prior to infection. Peritoneal cells were added to the osteoblasts at 1x10°

peritoneal cells/mL. A sample of the cells was lysed with .1% triton-x to determine the actual
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concentration of live intracellular bacteria at the time of infection. The actual titer for all
infections was determined by plating serial dilutions of the bacteria on Tryptic Soy Agar with
5% defibrinated sheep blood.

Generation of the anti-S. aureus antibodies.

The human IgG antibodies against anti-beta-GIcNAc WTA mAb were cloned from peripheral
B cells from patients post S. aureus infection using a monoclonal antibody discovery
technology which conserves the cognate pairing of antibody heavy and light chains 3
Individual antibody clones were expressed by transfection of mammalian cells (Meijer, P.J.,
Nielsen, L.S., Lantto, J. & Jensen, A.(2009) Human antibody repertoires. Methods Mol Biol
525, 261-277, xiv; Meijer, P.J., et al. (2006) “Isolation of human antibody repertoires with
prescrvation of the natural heavy and light chain pairing.” Journal of molecular biology 358,
764-772). Supernatants containing full-length IgG1 antibodies were harvested after seven
days and used to screen for antigen binding by ELISA. These antibodies were positive for
binding to cell wall preparations from USA300. Antibodies were subsequently produced in
200-ml transient transfections and purified with Protein A chromatography (MabSelect SuRe,
GE Life Sciences, Piscataway, NJ) for further testing. Isolation and usage of these antibodies

were approved by the regional ethical review board.

Conjugation of the linker drug to antibody.

Construction and production of the THIOMAB variant of Anti-WTA antibody (Ab)
was done as follows. A cysteine residue was engineered at the Val 205 position of Anti-WTA
Ab light chain to produce its THIOMAB™ cysteine-engineered antibody variant. This thio
Anti-WTA was conjugated to PML Linker-antibiotic intermediates from Table 2. The
antibody was reduced in the presence of fifty-fold molar excess DTT overnight. The reducing
agent and the cystcine and glutathione blocks were purificd away using HiTrap SP-HP
column (GE Healthcarc). The antibody was reoxidized in the presence of fifteen-fold molar
excess dehydroascorbic acid (MP Biomedical) for 2.5 hours. The formation of interchain
disulfide bonds was monitored by LC/MS. A three-fold molar excess of the PML linker
antibiotic intermediate over protein was incubated with the THIOMAB for one hour. The
antibody drug conjugate was purified by filtration through a 0.2 um SFCA filter (Millipore).
Excess free linker drug was removed by filtration. The conjugate was buffer exchanged into

20 mM histidine acetate pH 5.5 / 240 mM sucrose by dialysis. The number of conjugated
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rifamycin-type antibiotics per mAb was quantified by LC/MS analysis as the

antibiotic/antibody ratio (AAR). Purity was also assessed by size exclusion chromatography.

Mass Spectrometric Analysis

LC/MS analysis was performed on a 6530 Accurate-Mass Quadrupole Time-of-Flight
(Q-TOF) LC/MS (Agilent Technologies). Samples were chromatographed on a PRLP-S
column, 1000 A, 8 pm (50 mm x2.1 mm, Agilent Technologies) heated to 80 °C. A linear
gradient from 30-60% B in 4.3 minutes (solvent A, 0.05% TFA in water; solvent B, 0.04%
TFA in acetonitrile) was used and the eluent was directly ionized using the electrospray
source. Data was collected and deconvoluted using the Agilent Mass Hunter qualitative
analysis software. Before LC/MS analysis, antibody drug conjugate was treated with lysyl
endopeptidase (Wako) for 30 minutes at 1:100 w/w enzyme to antibody ratio, pH 8.0, and 37
°C to produce the Fab and the Fc portion for ease of analysis. The antibiotic to antibody
ration (AAR) (used interchangeably herein with drug to antibody ratio (DAR)) was calculated
using the abundance of Fab and Fab+1 calculated by the MassHunter software.

Analysis of bacteria isolated from infected mice: Balb/c mice were infected with
1x10” CFU of MRSA (USA300) by intravenous injection and kidneys were harvested on day
3 post infection. Kidneys were homogenized using a GentleMACS dissociator in 5 mL
volume per 2 kidneys using M-Tubes and the program RNA01.01 (Miltenyi Biotec, Auburn,
CA). Homogenization buffer was: PBS + 0.1% Triton-X100, 10 ug/mL DNAase (Bovine
pancreas grade 11, Roche) and protease inhibitors (Complete protease inhibitor cocktail,
Roche 11-836-153001). After homogenization, the samples were incubated at room
temperature for 10 minutes and then diluted with ice cold PBS and filtered through a 40 uM
cell strainer. Tissue homogenates were washed 2x in ice cold PBS and then suspended in a
volume of 0.5 mL per 2 kidneys in HB buffer (Hanks Balanced Salt Solution supplemented
with 10 mM HEPES and .1% Bovine Serum Albumin). The cell suspension was filtered
again and 25 uL of the bacterial suspension was taken for each staining reaction.

Flow Cytometry to compare expression of anti-MRSA antibodies: Antibody staining
for flow cytometry Bacteria (1x107 of in vitro grown bacteria, or 25 uL of tissue homogenate
described above) were suspended in HB (above) and blocked by incubation with 400 ug/mL
(microgram per milliliter) of mouse IgG (SIGMA, 15381) for 1 hour. Fluorescently labeled
antibodies were added directly to the blocking reaction and incubated at room temperature for

an additional 10-20 minutes. Bacteria were washed 3X in HB buffer and then fixed in PBS
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2% paraformaldehyde prior to FACS analysis. Test antibodies (anti-BWTA:4497, anti-
aWTA.:7578 or isotype control:gD) were conjugated with Alexa-488 using amine reactive
reagents (Invitrogen, succinimidyl-ester of Alexa Fluor 488, NHS-A488). Antibodies in 50
mM sodium phosphate were reacted with a 5-10 fold molar excess of NHS-A488 in the dark
for 2-3 hrs at room temperature. The labeling mixture was applied to a GE Sepharose S200
column equilibrated in PBS to remove excess reactants from the conjugated antibody. The
number of A488 molecules/antibody was determined using the UV method as described by

the manufacturer.

For analysis of bacteria in tissue homogenates a non-competing anti-S. qureus
antibody (rF1- Hazenbos, W.L., et al. (2013) Novel staphylococcal glycosyltransferases
SdgA and SdgB mediate immunogenicity and protection of virulence-associated cell wall
proteins. PLoS Pathog 9, €1003653was conjugated to Alexa-647 to distinguish S. aureus
from similar sized particles. Test antibodies were examined at a range of doses from 80
ng/mL to 50 ug/mL. Flow cytometry was performed using a Beckton Dickson FACS ARIA
(BD Biosciences, San Jose CA) and analysis was performed using FlowJo analysis software
(Flow Jo LLC, Ashland OR).

Time of kill for free antibiotics on non-replicating bacteria: S. aureus (USA300)
was taken from an overnight stationary phase culture, washed once in Phosphate Buffered
Saline (PBS) and suspended at 1x10” CFU/mL in PBS with no antibiotic or with 1x10°M
antibiotic in a 10 mL volume in 50 mL polypropylene centrifuge tubes. The bacteria were
incubated at 37°C overnight with shaking. At each time point, three 1 mL samples were
removed from each culture and centrifuged to collect the bacteria. Bacteria were washed once
with PBS to remove the antibiotic and the total number of surviving bacteria was determined

by plating serial dilutions of the bacteria on agar plates.

Killing of pcrsisters cells by free antibiotics: S. aureus (USA300) was taken from
an overnight stationary phase culture, washed once in Tryptic Soy Broth (TSB) and then
adjusted to a final concentration of 1x10” CFU/ml in a total volume of 10 mL of either TSB
or TSB with ciprofloxicin (0.05 mM). Cultures were incubated with shaking at 37°C for 6
hours and then the second antibiotic, either rifampicin (1 ug/ml) or another rifamycin-type
antibiotic (1 ug/ml) was added. At the indicated times, samples were removed from each

culture, washed once with PBS to remove the antibiotic and re-suspended in PBS. The total
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number of surviving bacteria was determined by plating serial dilutions of the bacteria on

agar plates. At the final time point the remainder of each culture was collected and plated.

Cathepsin release assay for AAC: To quantify the amount of active antibiotic
released from AACs following treatment with cathepsin B, AACs were diluted to 200 ug/mL
in cathepsin buffer (20 mM Sodium Acetate, ] mM EDTA, 5 mM L-Cysteine pH 5).
Cathepsin B (from bovine spleen, SIGMA C7800) was added at 10 ug/mL and the samples
were incubated for 1 hour at 37° C. As a control, AACs were incubated in buffer alone. The
reaction was stopped by addition of 9 volumes of bacterial growth media, Tryptic Soy Broth
pH 7.4 (TSB). To estimate the total release of active antibiotic, serial dilutions of the
reaction mixture were made in quadruplicate in TSB in 96 well plates and MRSA (USA300)
was added to each well at a final density of 2x10° CFU/mL. The cultures were incubated over
night at 37° C with shaking and bacterial growth was measured by reading absorbance at 630

nM using a plate reader.

Synthesis of S4497 antibody FRET conjugate for the phagolysosomal processing.
A maleimide FRET peptide was synthesized and conjugated to the S4497 cysteine-

engineered, THIOMAB™ antibody. The FRET pair employed tetramethylrthodamine

(TAMRA) and fluorescein (Fischer, R., et al (2010) Bioconjug Chem 21, 64-73). The
maleimide FRET peptide was synthesized by standard Fmoc solid-phase chemistry using a
PS3 peptide synthesizer (Protein Technologies, Inc). Briefly, 0.1 mmol of Rink amide resin
was used to generate C-terminal carboxamide. Fmoc-Lys(Mtt)-OH at the N- and C-terminal
residues was utilized in order to remove the Mtt (monomethoxytrityl) group on the resin and
carry out additional side-chain chemistry to attach TAMRA and fluorescein. The CBDK-cit
peptidomimetic unit was added between the FRET pair as a cathepsin-cleavable spacer. The
crude maleimide FRET peptide or maleimidocaproyl-K(TAMRA)-G- CBDK-cit -
K(Fluorescein) cleaved off from the resin was subjected to further purification by reverse-
phase HPLC with a Jupiter Spym C4 column (5 um, 10 mm x 250 mm, Phenomenex). Our
FRET probe allows monitoring not only the intracelluar trafficking of the antibody conjugate,
but also the processing of the linker in the phagolysosome. The intact antibody conjugate
fluoresces only in red due to the fluorescence resonance energy transfer from the donor.
However, upon the substrate cleavage of the FRET peptide in the phagolysosome, the green

fluorescence from the donor is expected to appear.
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Video Microscopy to detect cleavage of the linker inside macrophages

Murine peritoneal macrophages were plated on chamber slides (Ibidi, Verona, WL
catalog 80826) in complete media as described for the macrphage intracellular killing assay.
USA300 was labeled with Cell Tracker Violet (Invitrogen C10094) at 100ug/ml in PBS .1%
BSA by incubation for 30 minutes at 37 C. The labeled bacteria were opsonized with the
4497-FRET probe by incubation for 1 hour in HB buffer. Macrophages were washed once
immediately prior to addition of the opsonized bacteria, and bacteria were added to cells at
1x107 Bacteria/mL. For no-phagocytosis controls, the macrophages were pre-treated with 60
nM Latrunculin A (Calbiochem) for 30 minutes prior to and during phagocytosis. The slides
were placed on the micrscope immediately after addition of bacteria to the cells and movies
were acquired with a Leica SP5 confocal microscope cquipped with an cnvironmental
chamber with CO; and Temperature controllers from Ludin. The images were captured every
minute for a total time of 30 minutes using a Plan APQO CS 40X, N..A: 1.25, oil immersion
lens, and the 488nm and 543nm laser lines to excite respectively alexa 488 and TAMRA.

Phase images were also recorded using the 543 nm laser line.

Quantification of released antibiotic inside macrophages by mass spectrometry.

Murine peritoneal macrophages were infected in 24 well tissue culture dishes as
described below for the intracellular killing assay with MRSA opsonized with AAC at 100
ug/mL in HB. After phagocytosis was complete, the cells were washed and 250uL of
complete media + gentamycin was added to wells and the cells were incubated for 1 hour or 3
hours. At each time point the supernatant and cellular fractions were collected and
acetonitrile (ACN) was added to 75% final concentration and incubated for 30 minutes. Cell
and supernatant extracts were lyophilized by evaporation under N2 (TurboVap) and
reconstituted in 100 uL of 50% ACN, filtered and analyzed on Ab Sciex QTRAP 6500
LC/MS/MS system.

In vitro Intracellular Killing Assay.

Non-phagocytic cell types: MG63 (CRL-1427) and A549 (CCL185) cell lines were
obtained from ATCC and maintained in RPMI 1640 tissue culture media supplemented with
10 mM Hepes and 10 % Fetal Calf Serum (RPMI-10). HUVEC cells were obtained from
Lonza and maintaincd in EGM Endothclial Cell Complete Media (Lonza, Walkersville, MD).
HBMEC cells (Catalog #1000) and ECM media (catalog# 1001) were obtained from
SciencCell Research Labs (Carlsbad, CA).
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Murine Macrophages: Peritoneal macrophages were isolated from the peritoneum of
6-8 week old Balb/c mice (Charles River Laboratories, Hollister, CA). To increase the yield
of macrophages, mice were pre-treated by intraperitoneal injection with 1 mL of
thioglycolate media (Becton Dickinson). The thioglycolate media was prepared at a
concentration of 4% in water, sterilized by autoclaving, and aged for 20 days to 6 months
prior to use. Peritoneal macrophages were harvested 4 days post treatment with thioglycolate
by washing the peritoneal cavity with cold phosphate buffered saline. Macrophages were
plated in Dulbecco’s Modified Eagle Medium (DMEM) supplemented with 10% Fetal Calf
Serum, and 10 mM HEPES, without antibiotics, at a density of 4x10° cells/well in 24 well
culture dishes. Macrophages were cultured over night to permit adherence to the plate.

Human M2 Macrophages: CD14" Monocytes were purified from normal human
blood using a Monocyte Isolation Kit I (Miltenyi, Cat 130-091-153) and plated at 1.5x10°
cells/em” on tissue culture dishes pre-coated with Fetal Calf Serum (FCS) and cultured in
RPMI 1640 media with 20% FCS + 100 ng/mL rhM-CSF. Media was refreshed on day 1 and
on day 7, the media was changed to 5% serum + 20 ng/mL IL-4. Macrophages were used 18
hours later.

Assay protocol: In all experiments bacteria were cultured in Tryptic Soy Broth. To
assess intracellular killing with Antibody Antibiotic Conjugates (AACs), USA300 was taken
from an exponentially growing culture and washed in HB (Hanks Balanced Salt Solution
supplemented with 10 mM HEPES and .1% Bovine Serum Albumin). AACs or antibodies
were diluted in HB and incubated with the bacteria for 1 hour to permit antibody binding to
the bacteria (opsonization), and the opsonized bacteria were used to infect macrophages at a
ratio of 10-20 bacteria per macrophage (4x10° bacteria in 250 uL of HB per well.
Macrophages were pre-washed with serum free DMEM media immediately before infection,
and infected by incubation at 37 C in a humidified tissue culture incubator with 5% CO; to
permit phagocytosis of the bacteria. After 2 hours, the infection mix was removed and
replaced with normal growth media (DMEM supplemented with 10% Fetal Calf Serum, 10
mM HEPES and gentamycin was added at 50ug/ml to prevent growth of extracellular
bacteria. At the end of the incubation period, the macrophages were washed with serum free
media, and the cells were lysed in HB supplemented with .1% triton-X (lyses the
macrophages without damaging the intracellular bacteria). Serial dilutions of the lysate were

made in phosphate buffered saline solution supplemented with .05% Tween-20 (to disrupt
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aggregates of bacteria) and the total number of surviving intracellular bacteria was

determined by plating on Tryptic Soy Agar with 5% defibrinated sheep blood.
EXAMPLES

Example 1  Intracellular MRSA are protected from conventional antibiotics

To confirm the hypothesis that mammalian cells provide a protective niche for S.
aureus in the presence of antibiotic therapy, the efficacy was compared of three major
antibiotics that are currently used as standard of care (SOC) for invasive MRSA infections
(vancomycin, daptomycin and linezolid) against extracellular planktonic bacteria versus
bacteria sequestered inside murine macrophages (Table 4).

For extracellular bacteria, MRSA was cultured overnight in Tryptic Soy Broth, and
the MIC was determined to be the minimum antibiotic dose that prevented growth. For
intracellular bacteria, murine peritoneal macrophages were infected with MRSA and cultured
in the presence of gentamycin to kill extracellular bacteria. Test antibiotics were added to the
culture medium one day post infection, and the total number of surviving intracellular
bacteria was determined 24 hours later. The expected serum concentrations for clinically
relevant antibiotics was reported in Antimicrobial Agents, Andre Bryskier. ASM Press,
Washington DC (2005).

Table 4: Minimum inhibitory concentrations (MIC) for several antibiotics on extracellular

bacteria grown in liquid culture vs. intracellular bacteria sequestered inside murine

macrophages.

Antibiotics (Abx) Extracellular Intracellular Serum Cmax
MRSA MRSA (ng/mL)
MIC (ug/mL) MIC (pg/mL)

Vancomycin 1 >100 50

Daptomycin 4 >100 60

Linezolid 0.3 >20 20

Rifampicin 0.004 50 20
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This analysis with a highly virulent community-acquired MRSA strain USA300
revealed that although extracellular MRSA is highly susceptible to growth inhibition by low
concentrations of vancomycin, daptomycin, and linezolid in liquid culture, all three
antibiotics failed to kill the same strain of MRSA sequestered inside macrophages exposed to
clinically achievable concentrations of the antibiotics. Even rifampicin, thought to be
relatively effective at eliminating intracellular pathogens(Vandenbroek, P.V. (1989)
Antimicrobial Drugs, Microorganisms, and Phagocytes. Reviews of Infectious Diseases 11,
213-245), required a 6,000-fold higher dose to eliminate intracellular MRSA compared to the
dose required to inhibit growth (MIC) of planktonic bacteria (Table 1), consistent with other
studies showing that the majority of existing antibiotics are inefficient at killing intracellular
S. aureus both in vitro and in vivo(Sandberg, A., Hessler, J.H., Skov, R.L., Blom, J. &
Frimodt-Moller, N. (2009) "Intracellular activity of antibiotics against Staphylococcus aurcus

in a mouse peritonitis model" Antimicrob Agents Chemother 53, 1874-1883).

Example 2  Dissemination of infection with intracellular MRSA

These experiments compared the virulence of intracellular bacteria versus an
equivalent dose of free-living planktonic bacteria, and determined whether the intracellular
bacteria are able to establish infection in the presence of vancomycin in vivo. Four cohorts of
mice were infected by intravenous injection with roughly equivalent doses of S. aureus viable
free bacteria (2.9 x 10°) taken directly from broth culture or intracellular bacteria (1.8 x 10°)
sequestered inside host macrophages and neutrophils that were generated by peritoneal
infection of donor mice (Fig. 1A) and selected groups were treated with vancomycin
immediately after infection and then once per day. Mice were examined 4 days after
infection for bacterial colonization in the kidney, an organ that is consistently colonized by S.
aureus in mice. In three independent experiments, equivalent or higher bacterial burdens in
the kidneys of mice infected with intracellular bacteria compared to those infected with an
equivalent dose of planktonic bacteria was observed (Fig. 1B). Surprisingly, it was found
that infection with intracellular bacteria resulted in more consistent colonization of the brain,
an organ that is not efficiently colonized following infection with planktonic bacteria in this
model (Fig. 1C). Furthermore, intracellular bacteria, but not planktonic bacteria, were able to
establish infection in the face of vancomycin therapy in this model (Fig. 1B, Fig.1C)

Further analyses in vitro addressed more quantitatively the extent to which
intracellular survival facilitates antibiotic evasion. To this end, MG63 osteoblasts were

infected with either planktonic MRSA or intracellular MRSA, in the presence of vancomycin.
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Infection of osteoblasts or HBMEC. MG63 cell line was obtained from ATCC (CRL-
1427) and maintained in RPMI 1640 tissue culture media supplemented with 10 mM Hepes
and 10 % Fetal Calf Serum (RPMI-10). HBMEC cells (Catalog #1000) and ECM media
(catalog# 1001) were obtained from SciencCell Research Labs (Carlsbad, CA). Cells were
plated in 24 well tissue culture plates and cultured to obtain a confluent layer. On the day of
the experiment, the cells were washed once in RPMI (without supplements). MRSA or
infected peritoneal cells were diluted in complete RPMI-10 and vancomycin was added at 5
ug/mL immediately prior to infection. Peritoneal cells were added to the osteoblasts at 1x 10°
peritoneal cells/mL. A sample of the cells was lysed with .1% triton-x to determine the actual
concentration of live intracellular bacteria at the time of infection. The actual titer for all
infections was determined by plating serial dilutions of the bacteria on Tryptic Soy Agar with
5% defibrinated sheep blood.

MRSA (free bacteria) was seeded in media, media + vancomycin, or media +
vancomycin and plated on a monolayer of MG63 osteoblasts (Fig. 1E) or Human Brain
Microvascular Endothelial Cells (HBMEC, Fig.1F). Plates were centrifuged to promote
contact of the bacteria with the monolayer. At each time point, the culture supernatant was
collected to recover extracellular bacteria or adherent cells were lysed to release intracellular
bacteria.

Planktonic bacteria exposed to vancomycin alone were efficiently killed. Surviving
bacteria were not recoverd after one day in culture (Fig. 1D). When a similar number of
planktonic bacteria were plated on MG63 osteoblasts, a small number of surviving bacteria
(approximately 0.06% of input) associated with the MG63 cells one day after infection,
which had been protected from vancomycin by invasion of the osteoblasts, was recovered.

MRSA that were sequestered inside peritoneal cells showed a dramatic increase in
both survival and efficiency of infection in the presence of vancomycin. About 15% of
intracellular MRSA in the leukocytes survived under identical conditions where vancomycin
had sterilized the cultures of planktonic bacteria. Intracellular bacteria also were better able to
infect the monolayer of MG63 osteoblasts in the presence of vancomycin, resulting in a
doubling of the bacteria recovered one day after exposure to vancomycin (Fig. 1D).
Moreover, intracellular S. aureus were able to increase by almost 10-fold over a 24 hour
period in MG63 cells (Fig. 1E), primary human brain endothelial cells (Fig. 1F), and A549
bronchial epithelial cells (not shown) under constant exposure to a concentration of

vancomycin that killed free living bacteria. Although protected from antibiotic killing,
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bacterial growth did not occur in cultures of infected peritoneal macrophages and neutrophils
(not shown). Together these data support that intracellular reservoirs of MRSA in myeloid
cells can promote dissemination of infection to new sites, even in the presence of active
antibiotic treatment, and intracellular growth can occur in endothelial and epithelial cells,
even under conditions of constant antibiotic therapy.

To develop a reagent that specifically kills intracellular S. aureus, the antibody and
antibiotic components were carefully chosen and optimized for maximal efficacy. The
examples below show the experiments and results leading to the choice of anti-wall-teichoic
acid beta (anti-WTAJR) antibodies and to certain rifamycin -type antibiotics to be conjugated
to form an AAC.

Example 3  Selection of anti-S.aureus monoclonal antibody

The amount of antibiotic delivered by an AAC, and therefore its ultimate efficacy,
is limited by the number of antibody binding sites on the surface of the bacterium. Thus, it
was essential to select an antibody that binds to a highly abundant antigen that is stably
expressed on MRSA during all phases of an in vivo infection. As an initial step, a panel of
greater than 40 anti-S. aureus antibodies were cloned and purified from B cells derived from
peripheral blood of patients recovering from various S. aureus infections and screened for
binding to MRSA isolated directly from the kidneys of infected mice.

Antibody generation, screening and selection

Abbreviations: MRSA (methicillin-resistant S. aureus); MSSA (methicillin-sensitive S.
aureus); VISA (vancomycin intermediate-resistant S. aureus ); LTA (lipoteichoic acid); TSB
(tryptic soy broth); CWP (cell wall preparation).

Human IgG antibodies were cloned from peripheral B cells from patients post S.
aureus infection using the Symplex™ technology (Symphogen, Lyngby, Denmark) which
conserves the cognate pairing of antibody heavy and light chains, as described in US
8,283,294: “Method for cloning cognate antibodies™; Meijer PJ et al. Journal of Molecular
Biology 358:764-772 (2006); and Lantto J et al. J Virol. 85(4):1820-33 (Feb 2011); Plasma
and memory cells were used as genetic source for the recombinant full-length IgG
repertoires. Individual antibody clones were expressed by transfection of mammalian cells as
described in Meijer PJ, et al. Methods in Molecular Biology 525: 261-277, xiv. (2009).

Supernatants containing full length IgG1 antibodies were harvested after seven days and used
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to screen for antigen binding by indirect ELISA in the primary screening. A library of mAbs
showing positive ELISA binding to cell wall preparations from USA300 or Wood46 strain S.
aureuys strains was generated. Antibodies were subsequently produced in 200-ml transient
transfections and purified with Protein A chromatography (MabSelect SuRe, GE Life
Sciences, Piscataway, NJ) for further testing. For larger scale antibody production, antibodies
were produced in CHO cells. Vectors coding for VL and VH were transfected into CHO
cells and IgG was purificd from cell culture media by protein A affinity chromatography.
Table 5. List of antigens used to isolate the Abs

Ag Description Vendor/source Coating

Wall Teichoic acid (WTA) from Staph A. Cat.No. | Meridian Life
WTA | R84500 (2 mg/vial), lot no. 5E14909. Sciences 2 ug/ml

Peptidoglycan from Staphylococcus aureus; Cat
PGN | no. 77140, lot no. 1396845 Sigma 2 pg/ml

Cw
#1 CW USA300, RPM], iron deplet. Stationary Phase | Genentech, 100x

Cw Genentech,
#3 CW USA300, TSB. Stationary Phase 500X
CwW Genentech,
#4 CW Wood46, TSB. Stationary Phase 500X

CW#1 and CW#3 were always mixed together in making the ELISA coating:

Figure 6 summarizes the primary screening of the antibodies by the ELISA. All
(except 4569) were isolated when screened with the USA300 Cell wall prep mixture (iron
depleted:TSB in a 96:4 ratio). All GIcNAc beta (except 6259), SDR, and PGN (4479) mAbs
were also positive for PGN and WTA in primary screening. All GlcNAc alpha were found
exclusively by screening for binding with the USA300 CW mix. The 4569 (LTA specific)
was found by screening on Wood46 CWP.

The highest level of antibody binding was found with a human IgG; that recognizes [3-
O-linked GlcNAc sugar modifications on WTA (Table 6). Less binding was achieved with

monoclonal antibodies recognizing the a-O-linked GIcNAc; an isotype control antibody
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against cytomegalovirus (CMV) gD protein showed some minimum reactivity due to protein
A expressed on in-vivo-derived S. aureus (Figure 7A). The antigen specificity of the
antibodies was determined by genetic means, so that antibodies against a-or B- GIcNAcs
sugar modifications on WTA failed to bind to S. aurcus strains lacking their respective
glycosyltransferases (as exemplified in Figure 7B). Consistent with the extent of antibody
binding to in vivo-derived MRSA, AACs made with anti-B-GIcNAc WTA antibodies showed
superior efficacy to those made with anti-a-GlcNAc WTA antibodies.

Selection of anti-WTA mAb from the library using ex vivo flow cytometry

Each mAb within this library was queried for three selection criteria: (1) relative
intensity of mAb binding to the MRSA surface, as an indication of high expression of the
corresponding cognate antigen which would favor high antibiotic delivery; (2) consistency of
mAb binding to MRSA isolated from a diverse variety of infected tissues, as an indication of
the stable expression of the cognate antigen at the MRSA surface in vivo during infections;
and (3) mAb binding capacity to a panel of clinical S. aureus strains, as an indication of
conservation of expression of the cognate surface antigen. To this end, flow cytometry was
used to test all of these pre-selected culture supernatants of mAbs in the library for reactivity
with S. aureus from a variety of infected tissues and from different S. aureus strains.

All mAbs in the library were analyzed for their capacity to bind MRSA from infected
kidneys, spleens, livers, and lungs from mice which were infected with MRSA USA300; and
within hearts or kidneys from rabbits which were infected with USA300 COL in a rabbit
endocarditis model. The capacity of an antibody to recdgnize S. aureus from a variety of
infected tissues raises the probability of the therapeutic antibody being active in a wide
variety of different clinical infections with S. aureus. Bacteria were analyzed immediately
upon harvest of the organs, i.e. without subculture, to prevent phenotypic changes caused by
in vitro culture conditions. Several S. aureus surface antigens, while being expressed during
in vitro culture, lost expression in infected tissues. Antibodies directed against such antigens
would be unlikely to be useful to treat infections. During the analysis of this mADb library on a
variety of infected tissues, this observation was confirmed for a significant number of
antibodies, which showed significant binding to S. aureus bacteria from culture, but absence
of binding to bacteria from all of the tested infected tissues. Some antibodies bound to
bacteria from some but not all tested infected tissues. Therefore, antibodies were selected that
were able to recognize bacteria from all infection conditions tested. Parameters that were
assessed were (1) relative fluorescence intensity, as a measure for antigen abundance; (2)
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number of organs that stained positive, as a measure for stability of antigen expression; and
(3) mAb binding capacity to a panel of clinical S. aureus strains as an indication of
conservation of expression of the cognate surface antigen. Fluorescence intensity of the test
antibodies was determined as relative to an isotype control antibody that was directed against
a non-relevant antigen, for example, IgG1 mADb anti-herpes virus gD:5237 (referenced
below). mAbs against WTA-beta not only showed the highest antigen abundance, but also
showed very consistent binding to MRSA from all infected tissues tested and specified above.

Additionally, the capacity of these mADbs to bind to the following S. aureus strains,
was assessed and which were cultured in vitro in TSB: USA300 (MRSA), USA400 (MRSA),
COL (MRSA), MRSA252 (MRSA), Wood46 (MSSA), Rosenbach (MSSA), Newman
(MSSA), and Mu50 (VISA). Anti-WTA beta mAbs but not anti-WTA alpha mAbs were
found to be reactive with all of these strains. The analysis of binding to different strains
indicated that WTA beta is more conserved than WTA alpha and therefore more suitable for
AAC.

Example4  Characterization of antibodies with specificity against wall teichoic acids
Confirming WTA specificity of Abs

Cell wall preparations (CWP) from a S. aureus wild-type (WT) strain and a S. aureus
mutant strain lacking WTA (ATagO; WTA-null strain) were generated by incubating 40 mg
of pelleted S. aureus strains with 1 mL of 10 mM Tris-HCI (pH 7.4) supplemented with 30%
raffinose, 100 pg/ml of lysostaphin (Cell Sciences, Canton, MA), and EDTA-free protease
inhibitor cocktail (Roche, Pleasanton, CA), for 30 min at 37°C. The lysates were centrifuged
at 11,600 x g for 5 min, and the supernatants containing cell wall components were collected.
For immunoblot analysis, proteins were separated on a 4-12% Tris-glycine gel, and
transferred to a nitrocellulose membrane (Invitrogen, Carlsbad, CA), followed by blotting
with indicated test antibodies against WTA, or with control antibodies against PGN and LTA.

Immunoblotting shows that the antibodies against WTA bind to WT cell wall
preparations from WT S. aureus but not to ccll wall preparations from thc ATagO strain
lacking WTA. The control antibodies against peptidoglycan (anti-PGN) and lipoteichoic acid
(anti-LTA) bind well to both cell wall preparations. These data indicate the specificity of the
test antibodies against WTA.

i) Flow cytometry to determine extent of mAb binding to MRSA surface
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Surface antigen expression on whole bacteria from infected tissues was analyzed by
flow cytometry using the following protocol. For antibody staining of bacteria from infected
mouse tissues, 6-8 weeks old female C57Bl/6 mice (Charles River, Wilmington, MA) were
injected intravenously with 108 CFU of log phase-grown USA300 in PBS. Mouse organs
were harvested two days after infection. Rabbit infective endocarditis (IE) was established as
previously described in Tattevin P. et al. Antimicrobial agents and chemotherapy 54: 610-
613 (2010). Rabbits were injected intravenously with 5x10” CFU of stationary-phase grown
MRSA strain COL, and heart vegetations were harvested eighteen hours later. Treatment with
30 mg/kg of vancomycin was given intravenously b.i.d. 18 h after infection with 7x10’ CFU
stationary-phase

To lyse mousc or rabbit cells, tissues were homogenized in M tubes (Miltenyi,
Auburn, CA) using a gentleMACS cell dissociator (Miltenyi), followed by incubation for 10
min at RT in PBS containing 0.1% Triton-X100 (Thermo), 10 ug/mL of DNAsel (Roche)
and Complete Mini protease inhibitor cocktail (Roche). The suspensions were passed through
a 40 micron filter (BD), and washed with HBSS without phenol red supplemented with 0.1%
IgG free BSA (Sigma) and 10 mM Hepes, pH 7.4 (HB buffer). The bacterial suspensions
were next incubated with 300 ug/mL of rabbit IgG (Sigma) in HB buffer for 1 h at room
temperature (RT) to block nonspecific IgG binding. Bacteria were stained with 2 pg/mL of
primary antibodies, including rF1 or isotype control IgG1 mAb anti-herpes virus gD:5237
(Nakamura GR et al., J Virol 67: 6179-6191 (1993)), and next with fluorescent anti-human
IgG secondary antibodies (Jackson Immunoresearch, West Grove, PA). In order to enable
differentiation of bacteria from mouse or rabbit organ debris, a double staining was
performed using 20 pg/mL mouse mAb 702 anti-S. aureus peptidoglycan (Abcam,
Cambridge, MA) and a fluorochrome-labeled anti-mouse IgG secondary antibody (Jackson
Immunoresearch). The bacteria were washed and analyzed by FACSCalibur (BD). During
flow cytometry analysis, bacteria were gated for positive staining with mAb 702 from double

fluorescence plots.

i1) Measuring binding affinity to S. aureus and antigen density on MRSA
Table 6 shows equilibrium binding analysis of MRSA antibodies binding to Newman-ASPA

strain, and the antigen density on the bacterium.
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Table 6
MRSA Antibody Specificity aveKp,nM (n=2) Antigen Density,
aveSites/Bacterium
4497 b-WTA 25 50,000
4462 b-WTA 3.1 43,000
6263 b-WTA 1.4 22,000
6297 b-WTA 1.1 21,000
7578 a-WTA 0.4 16,000
rF1 SDR-glyco 03 1600

The Kp and antigen density were derived using a radioligand cell binding assay under the
following assay conditions: DMEM + 2.5% mouse serum binding buffer; solution binding for
2hrs at room temperature (RT); and using 400,000 bacteria/well.

Ab 6263 is 6078-like in that the sequences are very similar. Except for the second residue (R
versus G) in CDR H3, all the other L and H chain CDR sequences are identical.

Example 5  Amino acid modifications of anti-WTA antibodies

In summary, the VH region of each of the anti-WTA beta Abs were cloned out and
linked to human H chain gammal constant region and the VL linked to kappa constant region
to express thc Abs as IgG1. Wild-type sequences were altered at certain positions to improve
the antibody stability while maintaining antigen binding as described below. Cysteine
engineered Abs (ThioMabs, also referred to as THIOMAB™) were then generated.

1. Linking Variable regions to Constant regions
The VH regions of the WTA beta Abs identified from the human antibody library
above were linked to human y1 constant regions to make full length [gG1 Abs. The L chains

were kappa L chains.

il. Generating stability variants

The WTA Abs in Figure 12, (see in particular, Figures 13A, 13B, 14A, 14B) were
engineered to improve certain properties (to avoid deamidation, aspartic acid isomerization,
oxidation or N-linked glycosylation) and tested for retention of antigen binding as well as
chemical stability after amino acid replacements . Single stranded DNA of clones encoding

the heavy or light chains was purified from M13KO7 phage particles grown in E. coli CJ236
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cells using a QlAprep Spin M13 kit (Qiagen). 5’ phosphorylated synthetic oligonucleotides

with the sequences:

5’- CCCAGACTGCACCAGCTGGATCTCTGAATGTACTCCAGTTGC- 3’ (SEQ ID NO.
152)

5’- CCAGACTGCACCAGCTGCACCTCTGAATGTACTCCAGTTGC- 3’ (SEQ ID NO.
153)

5’CCAGGGTTCCCTGGCCCCAWTMGTCAAGTCCASCWKCACCTCTTGCACAGTAA
TAGACAGC- 3’ (SEQ ID NO. 154); and

5°- CCTGGCCCCAGTCGTCAAGTCCTCCTTCACCTCTTGCACAGTAATAGACAGC-
3’ (SEQ ID NO. 155) (IUPAC codes)

were used to mutate the clones encoding the antibodies by oligonucleotide-directed site
mutagenesis as described by site-specific mutagenesis following the methodology as
described in Kunkel, T.A. (1985). Rapid and efficient site-specific mutagenesis without
phenotypic selection. Proceedings of the National Academy of Sciences USA 82(2): 488-
492. Mutagenized DNA was used to transform E. coli XL1-Blue cells (Agilent
Technologies) and plated on Luria Broth plates containing 50 pg/ml Carbenicillin. Colonies
were individually picked and grown in liquid Luria Broth media containing 50 pg/ml
Carbenicillin. Miniprep DNA was sequenced to confirm the presence of mutations.

For Ab 6078, the second amino acid in the VH, met (met-2), is prone to oxidation.
Therefore met-2 was mutated to Ile or Val, to avoid oxidation of the residue. Since the
alteration of met-2 may affect binding affinity, the mutants were tested for binding to Staph
CWP by ELISA.

CDR H3 “DG” or “DD” motifs were found to be prone to transform to iso-aspartic
acid. Ab 4497 contains DG in CDR H3 positions 96 and 97 (see Figure 16) and was altered
for stability. CDR H3 is generally critical for antigen binding so several mutants were tested
for antigen binding and chemical stability. Mutant D96E (v8) retains binding to antigen,
similar to wild-type Ab 4497 (Figure 16), and is stable and does not form iso-aspartic acid.

Staph CWP ELISA
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For analysis of 6078 antibody mutants, a lysostaphin-treated USA300 ASPA S. aureus
cell well preparation (WT) consisting of 1X10° bugs/ml was diluted 1/100 in 0.05 Sodium
Carbonate pH 9.6 and coated onto 384-well ELISA plates (Nunc; Neptune, NJ) during an
overnight incubation at 4°C. Plates were washed with PBS plus 0.05% Tween-20 and blocked
during a 2-hour incubation with PBS plus 0.5% bovine serum albumin (BSA). This and all
subsequent incubations were performed at room temperature with gentle agitation. Antibody
samples were diluted in sample/standard dilution buffer (PBS, 0.5% BSA, 0.05% Tween 20,
0.25% CHAPS, 5 mM EDTA, 0.35M NaCl, 15 ppm Proclin , (pH 7.4)), added to washed
plates, and incubated for 1.5 - 2 hours. Plate-bound anti-S. aureus antibodies were detected
during a 1-hour incubation with a peroxidase-conjugated goat anti-human IgG(Fc ) F(ab")2
fragment (Jackson ImmunoResecarch, West Grove, PA) diluted to 40 ng/mL in assay buffer
(PBS, 0.5% BSA, 15 ppm Proclin, 0.05% Tween 20). After a final wash, tetramethyl
benzidine (KPL, Gaithersburg, MD) was added, color was developed for 5-10 minutes, and
the reaction was stopped with 1 M phosphoric acid. The plates were read at 450 nm with a

620 nm reference using a microplate reader.

iii. Generating Cys engineered mutants (ThioMabs)

Full length ThioMabs were produced by introducing a Cystcine into the H chain (in
CHL) or the L chain (Cx) at a predetermined position as previously taught and described
below to allow conjugation of the antibody to a linker-antibiotic intermediate (Cysteine
amino acids may be engineered at reactive sites in the heavy chain (HC) or light chain (LC)
of an antibody and which do not form intrachain or intermolecular disulfide linkages
(Junutula, et al., 2008b Nature Biotech., 26(8):925-932; Dornan et al (2009) Blood
114(13):2721-2729; US 7521541, US 7723485, WO 2011/156328; W02009/052249, Shen et
al (2012) Nature Biotech., 30(2):184-191; Junutula et al (2008) Jour of Immun. Methods
332:41-52). H and L chains are then cloned into separate plasmids and the H and L encoding
plasmids co-transfected into 293 cells where they are expressed and assecmbled into intact
Abs. Both H and L chains can also be cloned into the samc cxpression plasmid. 1gG1 having
2 engineered Cys, one in each of H chains; or 2 engineered Cys, one in each of the L chains;
or a combination of an engineered Cys in each of the H and L chains (HCLCCys) leading to
4 engineered Cys per antibody tetramer, were generated by expressing the desired
combination of cys mutant chains and wild type chains.

Figures 13A and 13B shows the 6078 WT and mutant Abs with the combination of
HC Cys and LC Cys. The 6078 mutants were also tested for their ability to bind protein A
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deficient USA300 Staph A from overnight culture. From the results of FACS analysis (data
not shown), the mutant Abs bound USA300 similarly to the 6078 WT (unaltered) antibody;
the amino acid alterations in the mutants did not impair binding to Staph A. gD was used as a

non-specific negative control antibody.

Example 6: Selection of Antibiotic

Rifamycin-type antibiotics were selected for high potency, unaltered bactericidal
activity in low phagolysosomal pH, ability to withstand intracellular insults and the ease with
which they can be coupled to a protease-cleavable, non-peptide (PML) linker reagent suitable
for conjugation to an anti-WTA antibody. Since the intra-phagocytic bacteria were at most
slowly replicating, optimization of the antibiotic also required that it be able to kill non-
replicating MRSA when released from the AAC.

MRSA was collected from a stationary phase culture and suspended in phosphate
buffered saline containing no antibiotic or 1x10°M of rifampin or the rifamycin-derivative
(Rifalog) and incubated at 37°C. At the indicated times, a sample of the culture was collected
and centrifuged to remove the antibiotic and the total number of surviving bacteria was
determined by plating.

Intriguingly, the addition of the rifamycin-type (rifalog) antibiotic but not
rifampicin resulted in a more than 1,000-fold decrease in the number of viable, but non-
replicating, bacteria after overnight incubation in minimal phosphate-saline buffer (PBS) (see
FIG. 8). Similarly, the rifamycin-type antibiotic was for the ability to kill classically defined
persister cells, bacteria that presumably enter a dormant state to survive antibiotic treatment
(e.g., ciprofloxacin) of growing cultures (data not shown). The addition of rifampicin had no
effect on their viability, in agreement with previous observations (Conlon, B.P., et al. (2013)
Nature 503, 365-370). By contrast, the addition of rifamycin-type antibiotic (rifalog) led to
the eradication of persister cells below the limit of detection. These results suggest that the

rifamycin-type antibiotics have a remarkable ability to kill dormant, non-dividing cells.

Example 7:  Preparation of Anti-WTA Antibody-Antibiotic Conjugates

Anti-wall teichoic acid antibody-antibiotic conjugates (AAC) Table 3 were prepared
by conjugating an anti-WTA antibody to a PML Linker-Antibiotic intermediate, including
those from Table 2. Prior to conjugation, the anti-WTA antibodies were partially reduced

with TCEP using standard methods in accordance with the methodology described in
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WO 2004/010957, the teachings of which are incorporated by reference for this purpose. The
partially reduced antibodies were conjugated to the linker-antibiotic intermediate using
standard methods in accordance with the methodology described, €.g., in Doronina et al.
(2003) Nat. Biotechnol. 21:778-784 and US 2005/0238649 Al. Briefly, the partially reduced
antibodies were combined with the linker-antibiotic intermediate to allow conjugation of the
linker-antibiotic intermediate to reduced cysteine residues of the antibody. The conjugation
reactions were quenched, and the AAC were purified. The antibiotic load (average number of
antibiotic moieties per antibody) for cach AAC was determined and was between about 1 to
about 2 for the anti-wall teichoic acid antibodies engineered with a single cysteine mutant
site.

Reduction/Oxidation of ThioMabs for Conjugation: Full length, cystcine engincered
monoclonal antibodies (ThioMabs - Junutula, et al., 2008b Nature Biotech., 26(8):925-932;
Doman et al (2009) Blood 114(13):2721-2729; US 7521541, US 7723485; W02009/052249,
Shen et al (2012) Nature Biotech., 30(2):184-191; Junutula et al (2008) Jour of Immun.
Methods 332:41-52) expressed in CHO cells were reduced with about a 20-40 fold excess of
TCEP (tris(2-carboxyethyl)phosphine hydrochloride or DTT (dithiothreitol) in 50 mM Tris
pH 7.5 with 2 mM EDTA for 3 hrs at 37 °C or overnight at room temperature.(Getz et al
(1999) Anal. Biochem. Vol 273:73-80; Soltec Ventures, Beverly, MA). The reduced
ThioMab was diluted and loaded onto a HiTrap S column in 10 mM sodium acetate, pH 5,
and eluted with PBS containing 0.3M sodium chloride. Alternatively, the antibody was
acidified by addition of 1/20" volume of 10 % acetic acid, diluted with 10 mM succinate pH
5, loaded onto the column and then washed with 10 column volumes of succinate buffer. The
column was eluted with 50 mM Tris pH7.5, 2 mM EDTA.

The eluted reduced ThioMab was treated with 15 fold molar excess of DHAA
(dchydroascorbic acid) or 200 nM aqueous copper sulfate (CuSQO4). Oxidation of the
interchain disulfide bonds was complete in about three hours or more. Ambient air oxidation
was also effective. The re-oxidized antibody was dialyzed into 20 mM sodium succinate pH
5, 150 mM NaCl, 2 mM EDTA and stored frozen at -20 °C.

Conjugation of Thio-Mabs with linker-antibiotic intermediates: The deblocked,
reoxidized, thio-antibodies (ThioMab) were reacted with 6-8 fold molar excess of the linker-
antibiotic intermediate of Table 2 (from a DMSO stock at a concentration of 20 mM) in 50
mM Tris, pH 8, until the reaction was complete (16-24 hours) as determined by LC-MS

analysis of the reaction mixture.
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The crude antibody-antibiotic conjugates (AAC) were then applied to a cation
exchange column after dilution with 20 mM sodium succinate, pH 5. The column was
washed with at least 10 column volumes of 20 mM sodium succinate, pH 5, and the antibody
was eluted with PBS. The AAC were formulated into 20 mM His/acetate, pH 5, with 240
mM sucrose using gel filtration columns. AAC were characterized by UV spectroscopy to
determine protein concentration, analytical SEC (size-exclusion chromatography) for
aggregation analysis and LC-MS before and after treatment with Lysine C endopeptidase.

Size exclusion chromatography was performed using a Shodex KW802.5 column in
0.2M potassium phosphate pH 6.2 with 0.25 mM potassium chloride and 15% IPA at a flow
rate of 0.75 ml/min. Aggregation state of AAC was determined by integration of eluted peak
arca absorbance at 280 nm.

L.C-MS analysis was performed using an Agilent QTOF 6520 ESI instrument. As an
example, an AAC generated using this chemistry was treated with 1:500 w/w Endoproteinase
Lys C (Promega) in Tris, pH 7.5, for 30 min at 37 °C. The resulting cleavage fragments were
loaded onto a 1000A, 8 um PLRP-S column heated to 80°C and eluted with a gradient of
30% B to 40% B in 5 minutes. Mobile phase A: H,O with 0.05% TFA. Mobile phase B:
acetonitrile with 0.04% TFA. Flow rate: 0.5ml/min. Protein elution was monitored by UV
absorbance detection at 280 nm prior to electrospray ionization and MS analysis.
Chromatographic resolution of the unconjugated Fc fragment, residual unconjugated Fab and
antibiotic-Fab was usually achieved. The obtained m/z spectra were deconvoluted using Mass

Hunter™ software (Agilent Technologies) to calculate the mass of the antibody fragments.

Example 8: Cleavage and release of the antibiotic

The rifamycin-type antibiotics were tested for the ability to directly kill extracellular
bacteria when linked to the anti-B WTA mADb in the AAC format. AAC was incubated in
buffer alone or treated with cathepsin B. Serial dilutions of the resulting reaction were added
to wells containing MRSA in Tryptic Soy Broth and cultured over night to identify wells
containing sufficient active antibiotic to prevent growth.

As predicted, growing, planktonic bacteria were not harmed by overnight incubation
with intact anti-MRSA AAC unless the AAC was pre-treated with cathepsin B to release the
active antibiotic (Figure 9). Pretreatment of the AAC with cathepsin B released sufficient
antibiotic activity to prevent bacterial growth at .6 ug/mL of AAC, which is predicted to

contain .006 ug/mL of antibiotic.
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To test if antibiotic is released from the AAC only after internalization of AAC-
opsonized bacteria into cells, cleavage of the linker can be examined with a Fluorescence
Resonance Energy Transfer (FRET)-based probe consisting of the same anti-MRSA antibody
conjugated to two dye molecules, using the same linker as in the AAC. MRSA is opsonized
with the FRET conjugate and added to macrophage cultures. Uptake of the bacteria and
cleavage of the probe is monitored by video microscopy. The linker is cleaved within
minutes after uptake of the bacteria by macrophages as visualized by the relcase of the A488
probe, analogous to the release of rifamycin-type antibiotic on the AACs. On the other hand,
the linker remained intact when the bacteria are not internalized due to treatment of the
macrophages with latrunculin A, an inhibitor of phagocytosis. Mass spectrometry analysis
can also be used to confirm that the free antibiotic is indeed relcased inside macrophages
after uptake of MRSA coated with the actual AACs.

Example 9  Anti-WTAP PML AAC in vitro potency

Anti-WTAB-CBDK AAC effectively kills S. aureus when internalized by primary
human and mouse macrophages and several human cell lines ir vitro.
In vitro Macrophage Assay.
S. aureus (USA300 NRS384 strain) was incubated with various doses (100 w/mL, 10 ug/mL,
1 ug/mL or 0.1 ug/mL) of an anti-WTAP antibody 4497, Ab4497-CBDK-dimethylpipBOR
AAC loaded with 2 antibiotic molecules per antibody (DAR2) or with anti-WTA-CBDK-
dimethylpipBOR AAC loaded with 4 antibiotic molecules per antibody (DAR4) for 1 hour to
permit binding of the antibody to the bacteria. The resulting opsonized bacteria were fed to
murine macrophages and incubated at 37 °C to permit phagocytosis. After 2 hours, the
infection mix was removed and replaced with normal growth media supplemented with 50
ug/mL of gentamycin to kill any remaining extracellular bacteria. The total number of
surviving intracellular bacteria were determined 2 days later by plating serial dilutions of the

macrophage lysates on Tryptic Soy Agar plates.

Example 10 In vivo efficacy of anti-WTAB-PML AACs
Treatment of S. aureus infection in mice reduces the bacterial load in organs by
several orders of magnitude.
To determine whether a therapeutic directed specifically to intracellular S. aureus
would have efficacy during an infection, the WTA-PML AACs were tested in a mouse

intravenous infection model. This example demonstrates that the WTA-PML AACs were
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effective in greatly reducing or eradicating intracellular S. aureus infections, in the murine
intravenous infection model.

Peritonitis Model. T week old female A/J mice (Jackson Laboratories) are infected by
peritoneal injection with 5x10” CFU of USA300. Mice are sacrificed 2 days post infection
and the peritoneum is flushed with 5 mL of cold phosphate buffered saline solution (PBS).
Kidneys are homogenized in 5 mL of PBS as described below for the intravenous infection
model. Peritoneal washes are centrifuged for 5§ minutes at 1,000 rpm at 4°C in a table top
centrifuge. The supernatant is collected as the extracellular bacteria and the cell pellet
containing peritoneal cells is collected as the intracellular fraction. The cells are treated with
50 pg/mL of lysostaphin for 20 minutes at 37°C to kill contaminating extracellular bacteria.
Peritoneal cells are washed 3x in ice cold PBS to remove the lysostaphin prior to analysis. To
count the number of intracellular CFUs, peritoneal cells are lysed in HB (Hanks Balanced
Salt Solution supplemented with 10 mM HEPES and .1% Bovine Serum Albumin) with 0.1%
Triton-X, and serial dilutions of the lysate are made in PBS with 0.05% tween-20.

Murine intravenous infection model

To be clinically relevant, an AAC would need to be able to eliminate already
established intracellular infection. To assess this, treatment was delayed until 24h after
initiation of bacteremia, a time at which vancomycin treatment is minimally effective.
Intracellular infection in neutrophils is established rapidly; in at least one model of
bacteremia, 95% of the bacteria in the blood are inside neutrophils within 15 minutes’,
presumably accounting for the decreased efficacy of vancomycin. Under these conditions,
treatment with a single dose of AAC was efficacious and proved superior to treatment with
an equivalent dose of the free rifamycin-type antibiotic.

S. aureus is a common colonizer of human skin and mucosal surfaces. Preliminary
analysis of multiple sources of human serum, including IGIV-GammaGard, a pooled
immunoglobulin preparation from ~10,000 humans, demonstrated that human serum contains
approximately 300 ug/mL of anti-S. aureus antibodies, of which ~70% are directed towards
the GlcNAc modifications of WTA. Mouse serum has no appreciable levels of anti-S aureus
antibody. To determine whether endogenous anti-WTA antibodies found in normal human
serum might compete for binding with the AAC, CB17.SCID mice (Charles River
Laboratories, Hollister, CA) were reconstituted with GammaGard S/D IGIV Immune

Globulin (ASD Healthcare, Brooks KY) using a dosing regimen optimized to achieve
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constant serum [evels of at least 10 mg/mL of human IgG in serum. IGIV was administered
with an initial intravenous dose of 30 mg per mouse followed by a second dose of 15
mg/mouse by intraperitoneal (i.p.) injection after 6 hours, and subsequent daily dosings of 15
mg per mouse by intraperitoneal injection for 3 consecutive days. These mice were equally
susceptible to infection with MRSA compared to untreated controls.

Mice (n=8 for each of antibody or AAC) were infected 4 hours after the first dose of
IGIV with 1x10” CFU of MRSA (USA300 NRS384 strain) diluted in phosphate buffered
saline by intravenous injection. Infected mice were treated with SO0 mg/kg of S4497 naked
antibody or S4497 AAC from Table 3. Mice were given a single dose of AAC 24h post
infection by intravenous injection, sacrificed on day 4 post infection, and kidneys and hearts
were harvested in 5 mL of phosphate buffered saline. The tissue samples were homogenized
using a GentleMACS Dissociator™ (Miltenyi Biotec, Auburn, CA). The total number of
bacteria recovered per organ was determined by plating serial dilutions of the tissue
homogenate in PBS .05% Tween on Tryptic Soy Agar with 5% defibrinated sheep blood.

As the results in Figure 10 show, despite the presence of potentially competing
antibodies, a single dose of anti-B-GlcNAc WTA AAC (S4497-AAC) greatly reduced or
eradicated bacterial counts in infected organs as compared to naked antibody. Figure 10B
shows treatment with AAC (DAR?) reduced bacterial load in the kidneys by approximately
7,000-fold. Figure 10C shows that treatment with AAC (DAR?2) from Table 3 reduced
bacterial burdens in the heart by approximately 500-fold. Treatment with naked antibiotic,
dimethylpipBOR alone (at the equal molar concentration to dimethylpipBOR in AAC) in the
in vivo infection model was not efficacicou compared to the dimethylpipBOR conjugated to
anti-WTA antibody as the AAC.

Unconjugated (free) anti-WTA antibodies are not efficacious in vivo

Figure 17 shows that pre-treatment with 50 mg/kg of free antibodies is not
efficacious in an intravenous infection model. Balb/c mice were given a single dose of
vchicle control (PBS) or 50 mg/Kg of antibodics by intravenous injection 30 minutcs prior to
infection with 2x10” CFU of USA300. Treatment groups included an isotype control
antibody that does not bind to S. aureus (gD), an antibody directed against the beta
modification of wall teichoic acid (4497) or an antibody directed against the alpha
modification of wall teichoic acid (7578). Control mice were given twice daily treatments

with 110 mg/Kg of vancomycin by intraperitoneal injection (Vanco).
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Example 11  Piperidyl benzoxazino rifamycin (pipBOR) §

OTBS
OH OH NH,
NO, H2 Pd/C C[NHz HCI  TBS-CI, TEA
—_— —_—
OH EtOH- OH DCM, THF OH
1 2 3

2-Nitrobenzene-1,3-diol 1 was hydrogenated under hydrogen gas with
palladium/cérbon catalyst in ethanol solvent to give 2-aminobenzene-1,3-diol 2, isolated as
S the hydrochloride salt. Mono-protection of 2 with tert-butyldimethylsilyl chloride and

triethylamine in dichloromethane/tetrahydrofuran gave 2-amino-3-(tert-
butyldimethylsilyloxy)phenol 3. Rifamycin S (ChemShuttle Inc., Fremont, CA, US 7342011,
US 7271165, US 7547692) was reacted with 3 by oxidative condensation with manganese
oxide or oxygen gas in toluene at room temperature to give TBS-protected benzoxazino

10 rifamycin 4. LCMS (ESI): M+H" =915.41. Reaction of 4 with piperidin-4-amine and
manganese oxide gave piperidyl benzoxazino rifamycin (pipBOR) 5. LCMS (ESI): M+H" =
899.40
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Example 12 Dimethyl pipBOR 6

NH

Reaction of N,N-dimethylpiperidin-4-amine with TBS-protected benzoxazino

rifamycin 4 gave dimethylpiperidyl benzoxazino rifamycin (dimethyl pipBOR) 6

Alternatively, (5-fluoro-2-nitro-1,3-phenylene)bis(oxy)bis(methylene)dibenzene 7

was hydrogenated under hydrogen gas with palladium/carbon catalyst in
tetrahydrofuran/methanol solvent to remove the benzyl groups to give 2-amino-5-

10 fluorobenzene-1,3-diol 8. LCMS (ESI): M+H" = 144.04. Commercially available Rifamycin
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S or Rifamycin SV sodium salt (ChemShuttle Inc., Fremont, CA) was reacted with 2-amino-
S-fluorobenzene-1,3-diol 8 by oxidative condensation in air or potassium ferric cyanide in
ethylacetate at 60 °C to give fluoro benzoxazino rifamycin 9. Displacement of fluoro with
N,N-dimethylpiperidin-4-amine gave dimethylpipBOR 6. LCMS (ESI): M+H" = 927.43

Example 13 (S)-N-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)-N-(1-(4-
(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)cyclobutane-1,1-dicarboxamide 10

Step 1: Preparation of 1-(5-aminopentyl)-1H-pyrrole-2,5-dione hydrochloride
10a

& o) OH DPPATEA
N/\/\/Y
\ o HOAC¢, Reflux \ (0] t-BuCH

Q o)
N/\/\/\NHBOC HCI-EtOAC N/\/\/\NH HCI
—— 2
@ DCM &g
(0] O 10a

Maleic anhydride, furan-2,5-dione (150 g, 1.53 mol) was added to a stirred solution of
6-aminohexanoic acid (201 g, 1.53 mol) in HOAc (1000 mL). After the mixture was stirred at
r.t. for 2 h, it was heated at reflux for 8 h. The organic solvents were removed under reduced
pressure and the residue was extracted with EtOAc (500 mL % 3), washed with H,O. The
combined organic layers was dried over NaySO4 and concentrated to give the crude product.
It was washed with petroleum ether to give 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
ybhhexanoic acid as white solid (250 g, 77.4 %). DPPA (130 g, 473 mmol) and TEA (47.9 g,
473 mmol) was added to a solution of 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoic acid
(100 g, 473 mmol) in t-BuOH (200 mL). The mixture was heated at reflux for 8 h under N».
The mixture was concentrated, and the residue was purified by column chromatography on
silica gel (PE:EtOAc= 3:1) to give tert-butyl 5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yDpentylcarbamate (13 g, 10 %). To a solution of tert-butyl 5-(2,5-dioxo-2,5-dihydro-1H-
pyrrol-1-yl)pentylcarbamate (28 g, 992 mmol) in anhydrous EtOAc (30 mL) was added
HCI/EtOAc (50 mL) dropwise. After the mixture was stirred at r.t. for § h, it was filtered and
the solid was dried to give 1-(5-aminopentyl)-1H-pyrrole-2,5-dione hydrochloride 10a (16 g,
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73.7 %). '"H NMR (400 MHz, DMSO-dy): 6 8.02 (s, 2H), 6.99 (s, 2H), 3.37-3.34 (m, 2H),
2.71-2.64 (m, 2H), 1.56-1.43 (m, 4H), 1.23-1.20 (m, 2H).
Step 2: Preparation of (S)-1-(1-(4-(hydroxymethyl)phenylamino)-1-oxo-5-

ureidopentan-2-ylcarbamoyl)cyclobutanecarboxylic acid 10b

0 0 oH 0 oH
HN A, Fmoctin I, o FmocHN. L
: : 2 : H

Fmoc-Cl, K,CO4 f
B ——————
i EEDQ, DCM,
HN dioxane, H,0 RN MeOH., r.t. HN
O)\NHQ 07 NH, O” "NH,
106 10f 10e

O
L0 Ry
HZN\:)J\N I
z H fo)

piperidine f
DMF HN NaHCOj, DME, H,0, r.t
07 NH,
10d
o OH o) OH
0 N HO. N
N ; Y H
©c o ~F LiOH (2 eq) o o0 ~F
J/ MeOH, THF, H,0, rt. J/
HN HN
0™ "NH, 07 "NH,
5 10¢ 10b

To a mixture of (S)-2-amino-5-ureidopentanoic acid 10g (17.50 g, 0.10 mol) in a
mixture of dioxane and H,O (50 mL / 75 mL) was added K,CO3 (34.55 g, 0.25 mol). Fmoc-
C1(30.96 g, 0.12 mol) was added slowly at 0 °C. The reaction mixture was warmed to r.t.
over 2 h. Organic solvent was removed under reduced pressure, and the water slurry was

10 adjusted to pH = 3 with 6 M HCI solution, and extracted with EtOAc (100 mL x 3). The
organic layer was dried over Na;SOy, filtered, and concentrated under reduced pressure to
give (S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-5-ureidopentanoic acid 10f (38.0 g,
95.6 %). 10f is commercially available.
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To a solution of 10f (4 g, 10 mmol) in a mixture of DCM and MeOH (100 mL / 50
mL) were added (4-aminophenyl)methanol (1.6 g, 13 mmol, 1.3 eq) and 2-Ethoxy-1-
ethoxycarbonyl-1,2-dihydroquinoline, EEDQ, Sigma-Aldrich CAS Reg. No. 16357-59-8 (3.2
g, 13 mmol, 1.3 eq). After the mixture was stirred at r.t. for 16 h under N, it was
concentrated to give a brown solid. MTBE (200 mL) was added and it was stirred at 15°C for
2 h. The solid was collected by filtration, washed with MTBE (50 mL x 2) to give (S)-(9H-
fluoren-9-yl)methy! (1-((4-(hydroxymethyl)phenyl)amino)-1-oxo-5-ureidopentan-2-
yl)carbamate 10e as an orange solid (4.2 g, 84%). LCMS (ESI): m/z 503.0 [M+1].

To a stirred solution of 10e (4.2 g, 8.3 mmol) in dry DMF (20 ml) was added
piperidine (1.65 mL, 17 mmol, 2 eq) dropwise at r.t. The mixture was stirred at r.t. for 30
min, and solid precipitate formed. Dry DCM (50 mL) was added, and the mixture became
transparent immediately. The mixture was stirred at r.t. for another 30 min, and LCMS
showed 10e was consumed. It was concentrated to dryness under reduced pressure (make
sure no piperidine remained), and the residue was partitioned between EtOAc and H;O (50
mL /20 mL). Aqueous phase was washed with EtOAc (50 mL x 2) and concentrated to give
(S)-2-amino-N-(4-(hydroxymethyl)phenyl)-5-ureidopentanamide 10d as an oily residual (2.2
g, 94%) (contained small amount of DMF).

Commercially available 1,1-cyclobutanedicarboxylic acid, 1,1-diethyl ester (CAS
Reg. No. 3779-29-1) was converted by limited saponification with aqueous base to the half
acid/ester 1,1-cyclobutanedicarboxylic acid, 1-ethyl ester (CAS Reg No. 54450-84-9) and
activation with a coupling reagent such as TBTU (O-(Benzotriazol-1-y1)-N,N,N' N'-
tetramethyluronium tetrafluoroborate, also called: N,N,N' N'-Tetramethyl-O-(benzotriazol-1-
yluronium tetrafluoroborate, CAS No. 125700-67-6, Sigma-Aldrich B-2903), and N-
hydroxysuccinimide to the NHS ester, 1-(2,5-dioxopyrrolidin-1-yl) 1-ethyl cyclobutane-1,1-
dicarboxylate.

To a solution of 1-(2,5-dioxopyrrolidin-1-yl) 1-ethyl cyclobutane-1,1-dicarboxylate (8
g, 29.7 mmol) in DME (50 mL) was added a solution of 10d (6.0 g, 21.4 mmol) and NaHCO3
(7.48 g, 89.0 mmol) in water (30 mL). After the mixture was stirred at r.t. for 16 h, it was
concentrated to dryness under reduced pressure and the residue was purified by column
chromatography (DCM:MeOH = 10:1) to give (S)-ethyl 1-((1-(4-(hydroxymethyl)phenyl)-2-
oxo-6-ureidohexan-3-yl)carbamoyl)cyclobutanecarboxylate 10¢ as white solid (6.4 g,
68.7%). LCMS (ESI): m/z 435.0 [M+1]
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To a stirred solution of 10c¢ (6.4 g, 14.7 mmol) in a mixture of THF and MeOH (20
mL /10 mL) was added a solution of LiOH « H,0 ( 1.2 g, 28.6 mmol) in H;O (20 mL) at r.t.
After the reaction mixture was stirred at r.t. for 16 h, solvent was removed under reduced
pressure, the residue obtained was purified by prep-HPLC to give (S)-1-(1-(4-
(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-ylcarbamoyl)cyclobutanecarboxylic
acid 10b (3.5 g, yicld: 58.5%). LCMS (ESI): m/z 406.9 [M+1]. '"H NMR (400 MHz,
Mcthanol-ds) 6 8.86 (d,J=8.4 Hz, 2 H), 8.51 (d, /= 8.4 Hz, 2 H), 5.88 - 5.85 (m, 1 H), 5.78
(s,2 H), 4.54 - 449 (m, 3 H), 438 - 432 (m, 1 H), 3.86 - 3.75 (m, 1 H), 3.84 - 3.80 (m, 2 H),
3.28 -3.21 (m, 1 H), 3.30 - 3.24 (m, 1 H), 3.00 - 2.80 (m, 1 H), 2.37 - 2.28 (m, 2 H).

Step 3: Preparation of S)-N-(5-(2,5-dioxo0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)-
N-(1-(4-(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)cyclobutane-1,1-

dicarboxamide 10

S R POV LIS Do i

BOP-CI, : H
DIPEA o O
DMF
HN —— HN
0% "NH, 0”7 "NH,
10b 10

Diisopropylcthylamine, DIPEA (1.59 g, 12.3 mmol) and bis(2-oxo-3-
oxazolidinyl)phosphinic chloride, BOP-C1 (CAS Reg. No. 68641-49-6, Sigma-Aldrich, 692
mg, 2.71 mmol) was added to a solution of (S)-l-(1-(4-(hydroxymethyl)phenylamino)-l -0X0-
S-ureidopentan-2-ylcarbamoyl)cyclobutanecarboxylic acid 10b (1 g, 2.46 mmol) in DMF (10
mL) at 0 °C, followed by 1-(5-aminopentyl)-1H-pyrrole-2,5-dione hydrochloride 10a (592
mg, 2.71 mmol). The mixture was stirred at 0 °C for 0.5h. The reaction mixture was
quenched with citric acid solution (10 mL), extracted with DCM/MeOH (10:1). The organic
layer was dried and concentrated, and the residue was purified by column chromatography on
silica gcl (DCM:McOH = 10:1) to give to give S)-N-(5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yDpentyl)-N-(1-(4-(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)cyclobutane-
1,1-dicarboxamide 10 (1.0 g, 71 %), also referred to as MC-CBDK-cit-PAB-OH. LCMS
(ESI): M+H" = 571.28. 'H NMR (400 MHz, DMSO-dy): 6 10.00 (s, 1H), 7.82-7.77 (m, 2H),
753 (d,J=8.4Hz,2H),7.19 (d,J=8.4 Hz, 2 H), 6.96 (s, 2H), 5.95 (t, /= 6.4 Hz, 1H), 5.39
(s, 2H), 5.08 (t, J= 5.6 Hz, 1H), 4.40-4.35 (m, 3H), 4.09 (d,/=4.8 Hz, l H),3.01 (d,J=3.2
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Hz, 2 H), 3.05-2.72 (m, 4H), 2.68-2.58 (m, 3H), 2.40-2.36 (m, 4H), 1.72-1.70 (m, 3H), 1.44-
1.42 (m, 1H), 1.40-1.23 (m, 6H), 1.21-1.16 (m, 4H).

Example 14 (S)-N-(1-(4-(chloromethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)-N-(5-
(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)cyclobutane-1,1-dicarboxamide 11
0]

o ;e

HN 11
07 “NH,

A solution of (S)-N-(5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)pentyl)-N-(1-(4-
(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)cyclobutane-1,1-dicarboxamide 10
{2.0 g, 3.5 mmol) in N, N-dimethylformamide, DMF or N-methylpyrrolidone, NMP (50 mL)
was treated with thionyl chloride, SOCI, (1.25 g, 10.5 mmol) in portions dropwise at 0 °C.
The reaction remained yellow. The reaction was monitored by LC/MS indicating >90%
conversion. After the reaction mixture was stirred at 20 °C for 30 min or several hours, it was
diluted with water (50 mL) and extracted with EtOAc (50 mL x 3). The organic layer was
dried, concentrated and purified by flash column (DCM : MeOH = 20 : 1) to to form 11, also
referred to as MC-CBDK-cit-PAB-Cl as a gray solid. LCMS: (5-95, AB, 1.5 min), 0.696
min, m/z = 589.0 [M+1]".

Example 15 (S)-4-(2-(1-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-

yDpentylcarbamoyl)cyclobutanecarboxamido)-5-ureidopentanamido)benzyl 4-nitrophenyl

SOV YEY a0
0 Of

carbonate 12

o

HN

HZN'gO 12

To a solution of (S)-N-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)-N-(1-(4-
(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-yl)cyclobutane-1,1-dicarboxamide 10
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in anhydrous DMF was added diisopropylethylamine (DIEA), followed by PNP carbonate
(bis(4-nitrophenyl) carbonate). The reaction solution was stirred at room temperature (r.t.) for
4 hours and the mixture was purified by prep-HPLC to afford 12. LCMS (ESI): M+H" =
736.29.

Example 16 Preparation of MC-(CBDK-cit)-PAB-(dimethyl, fluoropipBOR) - PLA-1

Following the procedure for PLA-2, (S)-N-(1-(4-(chloromethyl)phenylamino)-1-oxo-
S-ureidopentan-2-yl)-N-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)cyclobutane-1,1-
dicarboxamide 11 and the fluorinated rifamycin-derivative, dimethylfluoropipBOR 13
(LCMS (ESI): M+H" = 945 43) were reacted to form MC-(CBDK-cit)-PAB-(dimethyl,
fluoropipBOR) - PLA-1, Table 2. LCMS (ESI): M+H" = 1499.7

Example 17 Preparation of MC-(CBDK-cit)-PAB-(dimethylpipBOR) - PLA-2

(S)-N-(1-(4-(chloromethyl)phenylamino)-1-oxo0-5-ureidopentan-2-yl)-N-(5-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yl)pentyl)cyclobutane-1,1-dicarboxamide 11 (6.035 mmol) in
DMF was cooled to 0 °C and dimethylpipBOR 6, (10 mg, 0.011 mmol) was added. The
mixture was diluted with another 0.5 L. of DMF. Stirred open to air for 30 minutes. N,N-
diisopropylethylamine (DIEA, 10 uL, 0.05 mmol) was added and the reaction stirred
overnight open to air. By LC/MS, 50% of desired product was observed. An additional 0.2
cq N, N-diisopropylcthylamine basc was added whilc the reaction stirred open to air for
another 6 hours until the rcaction appeared to stop progressing. The reaction mixture was
diluted with DMF and purified on HPLC (20-60% ACN/HCOOH in'HyO) to give MC-
(CBDK-cit)-PAB-(dimethylpipBOR) - PLA-2, Table 2. LCMS (ESI): M+H" = 1481.%, vield
31%.
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Example 18 Preparation of MC-((R)-thiophen-3-yl-CBDK-cit)-PAB-(dimethylpipBOR)

(PLA-3)
N
(A

HzN 0

RAL L

14

Following the procedure for PLA-2, (N-((S)-1-(4-(chloromethyl)phenylamino)-1-oxo-
5 S-ureidopentan-2-y1)-N-((R)-3-(5-(2,5-diox0-2,5-dihydro- 1H-pyrrol-1-yl)pentylamino)-3-
oxo-1-(thiophen-3-yl)propyl)cyclobutane-1,1-dicarboxamide 14 (LCMS (ESI): M+H" =
742.3) and dimethylpipBOR 6 were reacted to give MC-((R)-thiophen-3-yl-CBDK-cit)-PAB-
(dimethylpipBOR) (PLA-3, Table 2). LCMS (ESI): M+H" =1633.9

Example 19 Preparation of MC-((S)-thiophen-3-yl-CBDK-cit)-PAB-(dimethylpipBOR)
10 (PLA-4)

/N\/\/\/“ Nj/OA
7 @ﬁf

HoN7 o
Following the procedure for PLA-2, (N-((R)-1-(4-(chloromethyl)phenylamino)-1-
oxo-5-ureidopentan-2-yl)-N-((R)-3-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)pentylamino)-
3-o0x0-1-(thiophen-3-yl)propyl)cyclobutane-1,1-dicarboxamide 15 (LCMS (ESI): M+H" =
15 742.3) and dimethylpipBOR 6 were reacted to give MC-((R)-thiophen-3-yl-CBDK-cit)-PAB-
(dimethylpipBOR) (PLA-4, Table 2). LCMS (ESI): M+H" = 1633.9

15

Example 20 Preparation of MC-(CBDK-cit)-PABC-(pipBOR) (PLA-5)
Piperidyl benzoxazino rifamycin (pipBOR) 5 (15 mg, 0.0167 mmol), and then (S)-4-
(2-(1-(5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)pentylcarbamoyl)cyclobutanecarboxamido)-
20 S-ureidopentanamido)benzyl 4-nitrophenyl carbonate 12 (12 mg, 0.0167 mmol) were
weighed into a vial. Dimethylformamide, DMF (0.3 mL) was added, followed by
diisopropylethylamine, DIEA (0.006 mL, 0.0334 mmol), and the reaction was allowed to stir
at room temperature for 2 h. The reaction solution was directly purified by HPLC (30 to 70%
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MeCN/water + 1% formic acid) to give MC-(CBDK-cit)-PABC-(pipBOR) (PLA-5, Table 2).
LCMS (ESI): M+H" = 1496.5

Example 21 Preparation of MC-(CBDK-cit)-PABC-(piperazBTR) (PLA-6)

5 Following the procedures for PLA-5,the piperidine rifamycin derivative, piperazBOR
16 (LCMS (ESI): M+H" = 885.4) and (S)-4-(2-(1-(5-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
yDpentylcarbamoyl)cyclobutanecarboxamido)-5-ureidopentanamido)benzyl 4-nitrophenyl
carbonate 12 were reacted to give MC-(CBDK-cit)-PABC-(piperazBTR) (PLA-6. Table 2).
LCMS (ESI): M+H" = 1482.5

10
Although the foregoing invention has been described in some detail by way of
illustration and example, for purposes of clarity of understanding, the descriptions and
examples should not be construed as limiting the scope of the invention. All patents, patent
applications, and references cited throughout the specification are expressly incorporated by
15 reference.
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CLAIMS
We Claim:
1. An antibody-antibiotic conjugate compound comprising an anti-wall teichoic

acid (WTA) antibody, covalently attached by a protease-cleavable, non-peptide linker to a

rifamycin-type antibiotic.

2. The antibody-antibiotic conjugate compound of claim 1 having the formula:
Ab—(PML~abx)y,

wherein:
Ab is the anti-wall teichoic acid antibody;

PML is the protease-cleavable, non-peptide linker having the formula:
—Str-PM-Y-

where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit,
abx is the rifamycin-type antibiotic; and

p is an integer from 1 to 8.

3. The antibody-antibiotic conjugate compound of claim 2 wherein the

rifamycin-type antibiotic is a rifalazil-type antibiotic.

4, The antibody-antibiotic conjugate compound of claim 2 wherein the
rifamycin-type antibiotic comprises a quaternary amine attached to the protease-cleavable,

non-peptide linker.

5. The antibody-antibiotic conjugate compound of claim 2 having Formula I:

OR
W\OH
Ab 7
P
I
wherein:
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the dashed lines indicate an optional bond;

R is H, C,-C,; alkyl, or C(O)CH3;

R'is OH;

R2is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
one or more groups independently selected from C(O)CHj, C,—Ci; alkyl, C,—Ci; heteroaryl,
C,—Cyq heterocyclyl, Cs—Cyy aryl, and C3—C;; carbocyclyl,

or R" and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C;—C» alkyl, or OH;

PML is the protease-cleavable, non-peptide linker attached to R? or the fused
heteroaryl or heterocyclyl formed by R and R?; and

Ab is the anti-wall teichoic acid (WTA) antibody.

6. The antibody-antibiotic conjugate compound of claim 5 having the formula:

Ab~+—PML—(R3,N

wherein

R? is independently selected from H and C;1—C) alkyl;
nis1or2;

R*is selected from H, F, Cl, Br, I, C;—C;; alkyl, and OH; and
Z is selected from NH, N(C;—C;; alkyl), O and S.

7. The antibody-antibiotic conjugate compound of claim 2 having the formula:
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wherein
R’ is selected from H and C—Cy3 alkyl; and

nisOorl.

8. The antibody-antibiotic conjugate compound of claim 2 having the formula:

wherein

R’ is selected from H and C;—Ci» alkyl; and

nisOor 1.

9. The antibody-antibiotic conjugate compound of claim 2 having the formula:
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N

Ab PML/

wherein

R’ is independently selected from H and C;—Ci, alkyl; and

nisOorl.

10.  The antibody-antibiotic conjugate compound of claim 2 having the formula:

I
Ab—+—PML—(R%,N

wherein

R%is independently selected from H and C,—C,; alkyl; and

nis 1 or?2.

11.  The antibody-antibiotic conjugatc compound of claim 10 having the formula:
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N
®
Ab——PML——(CH3).N

12.  The antibody-antibiotic conjugate compound of claim 2 wherein Str has the

formula:

N—R6—

o]

wherein R® is selected from the group consisting of C;-C; alkylene, Ci-C; alkylene-
C(=O), C 1-C12 alkylene-NH, (CH2CH20)r, (CH;CHzO)r-C(=O), (CHzCHgO),—CHQ, and C]-
C), alkylene-NHC(=0)CH,CH(thiophen-3-yl), where r is an integer ranging from 1 to 10.

13.  The antibody-antibiotic conjugate compound of claim 12 wherein R® is (CH,)s

14.  The antibody-antibiotic conjugate compound of claim 2 wherein PM has the

formula:

HR-I RSH (@)
/MW)K

O 0O AA
where R” and R® together form a C3-C cycloalkyl ring, and
AA is an amino acid side chain selected from H, —CHj3, -CH,(C¢Hs),
—CH,CH,CH,CH,;NH,, -CH>CH:CH,NHC(NH)NH,, -CHCH(CH3)CH3, and
—CH,CH,CH;NHC(O)NH,.
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15.  The antibody-antibiotic conjugate compound of claim 2 wherein Y comprises

para-aminobenzyl or para-aminobenzyloxycarbonyl.

16.  The antibody-antibiotic conjugate compound of claim 2 having the formula:

O
H n - abx
- Y
Ab Str
0 0] AA p

17.  The antibody-antibiotic conjugate compound of claim 16 having the formula:

H H Q
abx
/N N\)j\Y/

o o

Ab Str

M\

HN

07 “NH,

18.  The antibody-antibiotic conjugate compound of claim 15 having the formula:

O
S Z 0]
H H
N\/\/\/N N% /abx
Y
Ab o) o] (0] AA

p

19.  The antibody-antibiotic conjugate compound of claim 18 having the formula:

H H Q b
abx

NeSNNN N
Ab 0 0] 0o

M\

HN

07 “NH;,

20.  The antibody-antibiotic conjugate compound of claim 15 selected from the

formulas:
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? abx
H H a
N SNNSN N
N
Ab 0 (0] o AA
P
and
o]
o N
abx
H H Q
N \/\/\/N N O/\
N
Ab o) o} o] AA
P,

21.  The antibody-antibiotic conjugate compound of claim 16 selected from the

formulas:

Ab

Ab
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Ab

Ab

Ab

and

Ab
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22. The antibody-antibiotic conjugate compound of claim 1, wherein the antibody is an anti-

WTAo monoclonal antibody.

23. The antibody-antibiotic conjugate of claim 22 wherein the anti-wall teichoic acid
(WTA) antibody is an isolated monoclonal antibody comprising a light (L) chain and a heavy
(H) chain, the L chain comprising CDR L1, CDR L2, and CDR L3 and the H chain
comprising CDR H1, CDR H2 and CDR H3, wherein the CDR L1, CDR L2, and CDR L3
and CDR H1, CDR H2 and CDR H3 comprise the amino acid sequences of the CDRs of each
of Abs 4461 (SEQ ID NO. 1-6), 4624 (SEQ ID NO. 7-12), 4399 (SEQ ID NO. 13-18), and
6267 (SEQ ID NO. 19-24) respectively, as shown in Tables 1A and 1B.

24, The antibody-antibiotic conjugate of claim 22 wherein the anti-wall teichoic acid
(WTA) antibody comprises a heavy chain variable region (VH), wherein the VH comprises at
least 95% sequence identity over the length of the VH region selected from the VH sequence
of SEQ ID NO.26, SEQ ID NO.28, SEQ ID NO.30, SEQ ID NO.32 of antibodies 4461, 4624,
4399, and 6267, respectively.

25. The antibody-antibiotic conjugate of claim 24, further comprising a L chain variable
region (VL) wherein the VL comprises at least 95% sequence identity over the length of the
VL region selected from the VL sequence of SEQ ID NO.25, SEQ ID NO.27, SEQ ID
NO.29, SEQ ID NO.31 of antibodies 4461, 4624, 4399, and 6267, respectively.

26. The antibody-antibiotic conjugate compound of claim 1, wherein the antibody is an

anti-WTAP monoclonal antibody.

27. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAB
antibody comprises a light chain and a H chain, the L chain comprising CDR L1, CDR L2,
and CDR L3 and the H chain comprising CDR H1, CDR H2 and CDR H3, wherein the CDR
L1,CDR L2, and CDR L3 and CDR H1, CDR H2 and CDR H3 comprise the amino acid
sequences of the corresponding CDRs of each of Abs shown in Figure 12 (SEQ ID NO. 33-
110).

28. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAB
antibody comprises a L chain variable region (VL) wherein the VL comprises at least 95%
139
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sequence identity over the length of the VL region selected from the VL sequence
corresponding to each of the antibodies 6078, 6263, 4450, 6297, 6239, 6232, 6259, 6292,
4462, 6265, 6253, 4497, and 4487 respectively, as shown in Figure 15A-1, 15A-2, 15A-3 at
Kabat positions 1-107.

29.  The antibody-antibiotic conjugate compound of claim 28, wherein the anti-WTAB
antibody further comprises a heavy chain variable region (VH), wherein the VH comprises at
least 95% sequence identity over the length of the VH region selected from the VH sequences
corresponding to each of the antibodies 6078, 6263, 4450,6297, 6239, 6232, 6259, 6292,
4462, 6265, 6253, 4497, and 4487 respectively, as shown in Figure 15B-1 to 15B-6 at Kabat
positions 1-113.

30. The antibody-antibiotic conjugate compound of claim 29, wherein the VL
comprises the sequence of SEQ ID NO. 111 and the VH comprises the sequence of SEQ ID
NO. 112 wherein X is Q or E and X;is M, Ior V.

31. The antibody-antibiotic conjugate compound of claim 26, wherein the antibody
light chain contains an engineered cysteine and comprises the sequence of SEQ ID NO. 115
and the H chain comprises the SEQ ID NO. 116 wherein X is M, Tor V.,

32. The antibody-antibiotic conjugate compound of claim 26, wherein the antibody
light chain comprises the sequence of SEQ ID NO. 113 and the H chain contains an
engineered cysteine and comprises the SEQ ID NO. 117 wherein Xis M, I or V.

33. The antibody-antibiotic conjugate compound of claim 26, wherein the antibody
light chain contains an engineered cysteine and comprises the sequence of SEQ ID NO. 115,
and the H chain contains an engineered cysteine and comprises the SEQ ID NO. 117 wherein
XisM,IorV.

34, The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAPB
antibody comprises a VH and a VL, wherein the VH comprises at least 95% sequence
identity over the length of the VH of SEQ ID NO. 156 and the VL comprises at least 95%
sequence identity over the length of the VL of sequence SEQ ID NO. 119.
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35. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAB
antibody comprises a VH comprising the sequence of SEQ ID NO. 156 and a VL comprising
the sequence of the SEQ ID NO. 119.

36. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAB
antibody comprises a L chain comprising the sequence of SEQ ID NO.121 and a H chain
comprising the sequence of SEQ ID NO. 124.

37. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAP
antibody comprises a L chain comprising the sequence of SEQ ID NO. 123 and a H chain
comprising the sequence of SEQ 1D NO. 157

38. The antibody-antibiotic conjugate compound of claim 26, wherein the anti-WTAf
antibody comprise a L chain comprising the sequence of SEQ ID NO. 123 and a H chain
comprising the sequence of SEQ ID NO. 124.

39. The antibody-antibiotic conjugate compound of claim 1 wherein the antibody
comprises: 1) L chain and H chain CDRs of SEQ ID NOs 99-104 or the L chain and H chain
CDRs of SEQ ID NOs. 33-38; or ii) the VL of SEQ ID NO.119 or SEQ ID NO. 123 paired
with the VH of SEQ ID NO.120 or SEQ ID NO. 156; or iii) the VL of SEQ ID NO.111
paired with the VH of SEQ ID NO.112.

40. The antibody-antibiotic conjugate compound of claim 1 wherein the anti-wall

teichoic acid (WTA) antibody binds to Staphylococcus aureus.

41.  The antibody-antibiotic conjugate compound of any of the preceding claims, wherein
the antibody is a F(ab) or a F(ab’),.

42. A pharmaceutical composition comprising the antibody-antibiotic conjugate
compound of claim 1, and a pharmaceutically acceptable carrier, glidant, diluent, or
excipient.

43. A method of treating a bacterial infection in a patient comprising administering to
the patient a therapeutically-effective amount of the antibody-antibiotic conjugate compound

of claim 1.
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44, A method of killing intracellular Staph aureus in the cells of a staph aureus infected
patient without killing the host cells by administering an anti-WTA-antibiotic conjugate of
claim 1.

45. A process for making the antibody-antibiotic conjugate compound of claim 1

comprising conjugating a rifamycin-type antibiotic to an anti-wall teichoic acid (WTA)

antibody.

46. A kit for treating a bacterial infection, comprising:
a) the pharmaceutical composition of claim 23; and
b) instructions for use.

47.  An antibiotic-linker intermediate having Formula II:

I

wherein:

the dashed lines indicate an optional bond;

R is H, C;—C,; alkyl, or C(O)CH3;

R!is OH;

R? is CH=N—(heterocyclyl), wherein the heterocyclyl is optionally substituted with
one or more groups independently selected from C(O)CHs, C,—C;» alkyl, C;—C; heteroaryl,
C,—Cy heterocyclyl, Cs—Cy aryl, and C3—C,; carbocyclyl,

or R! and R? form a five- or six-membered fused heteroaryl or heterocyclyl, and
optionally forming a spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring, wherein the spiro or fused six-membered heteroaryl, heterocyclyl, aryl, or
carbocyclyl ring is optionally substituted H, F, Cl, Br, I, C;—C) alkyl, or OH;

PML is a protease-cleavable, non-peptide linker attached to R? or the fused heteroaryl
or heterocyclyl formed by R' and R, and having the formula:

—Str-PM-Y-
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where Str is a stretcher unit; PM is a peptidomimetic unit, and Y is a spacer unit; and
X is a reactive functional group selected from maleimide, thiol, amino, bromide,
bromoacetamido, iodoacetamido, p-toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyl

disulfide, and N-hydroxysuccinimide.
The antibiotic-linker intermediate of claim 47 wherein X is
I
N
\ Br/\[r N

or (0]

49.  The antibiotic-linker intermediate of claim 47 having the formula:

X=—PML—(R%)N

wherein

R? is independently selected from H and C,~C;, alkyl;

nis 1 or2;

R*is selected from H, F, Cl, Br, 1, C,—Cj; alkyl, and OH; and
Z is selected from NH, N(C,—C,; alkyl), O and S.

50.  The antibiotic-linker intermediate of claim 47 having the formula:
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@
X—PML'—(CHa)zNH2
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52.  The method of claim 43 wherein the patient is infected with a Staphylococcal type
bacteria.

53.  The method of claim 52 wherein the patient is infected with Staphylococcus aureus.
54.  The method of claim 43 wherein the antibody-antibiotic conjugate compound is

administered to the patient at a dose in the range of about 50mg/kg to 100mg/ke.
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Pi4k4461 (SEQ ID NO.1-6) .4624 (SEQ ID NO.7-12) .4399 (SEQ ID NO.13-18) #6267 (SEQ
ID NO.19-24) KJCDREJE ZLEL 73, R IAFNIBFIR

24 WA ER22M - MAEREESY, KPR VA MBS ER TR
(VH) , HopVHS 43 51)i% B $i44 4461 .4624.4399F16267HISEQ ID NO.26.SEQ ID NO.28.SEQ
ID NO.30.SEQ ID NO.32(IVHFFIMIVHX ZE& & L O FE /D95 % IF IR —H .

25 MPIER 24 PLE-EREEY, Rtk — D085 5 5% 8 Hi1k4461.4624.4399
#16267#ISEQ ID NO.25.SEQ ID NO.27.SEQ ID NO.29.SEQ ID NO.31HJVLFEFMIVLIX £E1&
EEBREELIBLKFYIE—E.

26 . A ERIM - HAERESHEY, HPiZIiERT-WTABRTTE FE.

27 AV ER 26 A - AE R B S WY, H P iZPu-WTABHU M4 B & B s AIHEE , BT iRL
#8 & CDR L1.CDR L2FICDR L3, H FTiAH&E & CDR H1.CDR H2FICDR H3,H A CDR L1.CDR
L2A0CDR L3EA JZCDR H1.CDR H2FICDR H3EE K 12Fr 7R (94 AN Ab Y AH RZCDR ) & £ 1R - 5]
(SEQ ID NO:33-110) .

28 RN ER26IPIIE-TIE BRI A, EFIZI-VTIABR A S S LER T X (VL) ,
HAVLEEHX T & 8 4 533 BT LA N SRR VL FI VLXK 35K B F /095 % B 51
B —1:6078.6263.4450.6297 .6239.6232.6259.6292.4462.6265.6253.4497 F14487 , tn &
15A-1.15A-2.15A-37EKaba t i B 1-107&: B 7 .

20 . BUHNZE SR 28I ik -FLAE R R ENEY, EPiZP-WIAB A C B EFETTX
(VH) , B oh VHEL & X T 3% B 43 5% B2 F LA T SRR 4044 (9 VHIE 51 (1) VHIX 384 B 2 /095 %6 11
R R — 1 : 6078.6263.4450.6297 .6239.6232.6259.6292.4462.6265.6253.4497 F14487,
wWE 15B-1 2 15B-67EKabatfL B 1 -1 137~

30 AHIE R 200 k- AE R K S L&Y, L RVLAE & SEQ ID NO.111HF %, AVHE
& SEQ ID NO.112(0FF%1, Hrh XAZQEKE, FLX 1@M. 13KV,

SLAURIESR 26 Fi - AE R R SILEW, P Hi RS SH LRI LR ERIT A
FLESEQ 1D NO. 11555, EHEEE & 'SEQ 1D NO. 116, F A XEM. T8V,

32 AR ZE R 26 LA RE AL EY, PPk 8.8'SEQ 1D NO.113F%1, H.
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HEE& A TR XM ER, FEESEQ ID N0 117, HHXEM. I8V,

33.WMFNER 26 A -MERREWEY, PGB SH TR ERER, IF
HAESEQ ID NO.115/%%), 3 HHESH TIEILH ¥ M E R, 3+ A& SEQ ID NO.117, %
FXREMIELV.

34 . FER 6B - MERRALEY, L FHWNTABHUE R & VHRIVL,, H F VHTESEQ
ID NO. 1568 VHRI K L& F A95% K5I — M, 3 AVLFEFFISEQ ID NO.119FIVLE]
KEEFAEELB%HIFEFE—M.

35. MR ER 26 M- MERBZANLEY, HPHRWTABH A E & VH, LB &SEQ 1D
NO.156/%%|], VLA SEQ ID NO.119/%1.

36 N FER 26PN AEEZRESHEW, P HWTABH A S 5 &7 SEQ ID NO.121
FHIRILEERI &4 SEQ ID NO.124/F %) HIHEE

37T MHFER 26 E-IHAEREESNLEY, HPHWTABHLEE & &FSEQ 1D NO.123
FFIILEE IS SEQ ID NO. 157/F FUHKIHEE «

I8 ALFNE R 26 BTN AEZRENLEY, HPVTABHUEB& &FSEQ ID NO.123
FFPIRILEE RIS A SEQ ID NO. 12475 fIHEE .

9. WMFER I - ERBENLEY, HP1ZIA 8-S :1) SEQ ID NO.99-104KL
BEFTHEECDRLEXSEQ ID NO.33- 388’JL%$DH%CDR;ESZ]'.1)58EQ ID NO.120E%SEQ ID NO.156
FIVHEC X AISEQ ID NO.119BKSEQ ID NO.123HJVL;EKiii) 5SEQ ID NO. 112 VHACXY #ISEQ
ID NO.111H9VL.

40 WMRERIP - ERBEEIEY, HPHEBEERR WTA) P 5& 1 A& 2K
41 CATIRARE SR P E— TR PR - B S, H P HidkZF (ab) BLF (ab’) 2.

42. —FhZAMA A, KB ENFIERIWRE-MERBESLEMMEFE ERTZH
oAk B SRR B T 5 .

43 . —FPYRYT BE R G R U7 vE , R AE E R R BT A A E AR E R IB T
B-RERBEED.

44 . — Fhi@E e e AR R E R I PRNTA- AR R SV ESEEHE IRE LN BE T
AP R FEA AR N £ 38 O & EREE T S AR FETE E 4R Tk

45. —FPHIE NP ER IO PE-MEREESUEMN T IE, HAEBMNESRENE
SRR WTA) AR & .

46. — M ATV AR B, KA

a) AR ZSR 23 2R &4 s Fa

b) {3 AU B

47. BB I PiAE R -k P EA

10
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H.

KB LR FT AT IE R 5 5

RAZH. C1—Ci2%t £ 5L C (0) CHa;

R'JZ0H;

R®ZCH=N- (ZI£) , H Bk A BT 1 3k — A BE 22 AN M ST #b3% B C (0) CH3C1—Ciz
KEFE L C1—Cr2 22 75 3 . Co—Coo R FREE L Co—Ca0 75 Fk AN C3—CroBR PR 2k i L B BUAR 5

BRVFIRIE BR AL TC BN TO M & 48 75 S B AR TR 4L , 3F BLAE L T BB BR A & O N T 44 3%
HRIREE DS BEEUBRIARR IR, H o BT IR SR A 0 S Te e TS B L IR S R B IR AT
e HEHF.C1 \Br.I.C1~Ciof% EL BROHENAR s

PML & 3% # BIR SR BH R FIR T2 AR (1) F4-A 4 55 2L BR 208 PR3 10 28 19 i 7T 4780 11 A ks ek
IFEAF T e

~-Str-PM-Y-

HArStr 2 (E 480 PMAATUIK 5 7T, FOY & [F] BB 2 7o s 9+ E

X2 s B 5 R B W i BB A VR AL IR B 3 T 2, B A 3 | o B R AR A L
A FeEt R EL (b 2 T ERAL ) FON-$2 FE R IR EE WAL IO R N T B RE .
48 BRI ZE R ATHI A -k ia g, B X

49 MABERATHI AR - Bk P g, HAF TR
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Hp,
R <7 #b 3% E HFNC1—Crokt 35
nA18%2;

R4% BT H.F.C1 Br 1. C1~Cioks 2L FIIOH; I
Zi% EINH.N (C1—Ci2k%3E) .OFAS,
50. BRI ESRATRIITAE R -k b e, KBAA T

51 AURIZERATRO S 2 BESk o L4, B TR
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52 AU ZE K AZHY J5 % » Ho v ik 56 38 A2 4% ) 46 TR o1 BY A i AR

53 AR ERE2/ T7 1%, Ho A ik 23 R4 & 3 0 & BR A /R L

54 AXFNE R4 TT ik, Hh PriRd i iE - ER B SIS L50me/ kg ZE 100mg/ kgl
MERMATEE.

14
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MERCAEKENFEINESERAYERHMBE

[0001] AHXREIEMIAZ X5 H

[0002] AFRIFER20144E12 A3H $23C K3 E igrd 15 562/087, 184MIPLIEAL, H 4 #8
WAREL 5| AR, AT EEK.

[0003] fF7&

[(0004] AKHIFEEDLUASCINENE FRAAWFIR, KAEHANAED 5 AFALR.
FIFRASCIIE A, F20154E11 H20H 6&E , ZF% 9P32433-W0_SL. txt, B K/NA190541 3,

AR s

[0005] AR\ W R EFEERUINERE SR DIEEMEERR (“DIWTA”) ik, L R84
H-TERREWERTT R B R P0 Higk.

[0006] ‘KEAEE

[0007] <35 €87 &) BRTE (SA) Bt FRIEE A AR B B L i) 3 22 JRIA] , 2 IR B itk X FR 8
o B 3 AR R 1) R SR, < 3 127 0 BR A AN 2 — P S A4, I BB 2 7E T R A1
HI BT 8 FUFNEZ Bk o 2 R G B 52 R A e, 7E A B % 18 B0 ML VR P 2 & R A B ™ B ) JRE L 191 2
A BEE 98 B BB 2% SR 0T B 8 D L 5iE (Lowy ,F.D. (1998) “Staphylococcus aureus
infections”N Engl J Med 339,520-532) £ &Lt , B TR EAENREEERTE
BREE (MRSA) F H W A0 A% 4 , 4 4 62070 %67 23R 11 P JER e AR 15 1 SR R vk DA VR 7T, 3 o BT X B
AHEHMEB-NEMEIAE R EFG M Boucher , H.W. & A, (2009) “Bad bugs,no drugs:no
ESKAPE!An update from the Infectious Diseases Society of America”Clin Infect
Dis 48,1-12) (R AVEMRSABEGLXE LAVR YT , FETZ R 29820 % , R EH AL YR BSE T/ £ 2
JRRAF L, 75 &R IR R AL RS 3R AN DB TR TR N VEMRSARBL B B R
(Boucher,H. ,Miller,L.G.&Razonable,R.R. (2010) “Serious infections caused by
methicillin-resistant Staphylococcus aureus”Clin Infect Dis 51 Suppl 2,S183-
197) SR, ZEMRSAIG PREGBR F , D HRIE T X377 o 85 3 5 I 0 FUR P4 0 0o o) 2 e e A
HRMZ X2 (Nannini ,E. Murray,B.E.&Arias,C.A. (2010) “Resistance or
decreased susceptibility to glycopeptides,daptomycin,and linezolid in
methicillin-resistant Staphylococcus aureus”Curr Opin Pharmacol 10,516-521) .
BEE I TR RIHERS , WIRIUMEFT R A G ERZANEC L A EREE SHKFHL, RE
BIXEH AR, RAEMRSAR R FE T MR R ETRIRE .

(0008] {7 WoR , & B AR & BREE Re W 7E I LAV A L N R AN RIETS , B A T HE TS
MR F L 4 A (Thwaites,G.E.&Gant,V. (2011) Are bloodstream leukocytes Trojan
Horses for the metastasis of Staphylococcus aureus?Nat Rev Microbiol 9,215-
222) ;Rogers.D.E. ,Tompsett,R. (1952) “The survival of staphylococci within human
leukocytes”J.Exp.Med 95,209-230) ;Gresham,H.D. , % A (2000) “Survival of
Staphylococcus aureus inside neutrophils contributes to infection”] Immunol
164,3713-3722) ;:Kapral ,F.A.&Shayegani ,M.G. (1959) “Intracellular survival of

15
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staphylococci”] Exp Med 110,123-138;Anwar,S., % A (2009) “The rise and rise of
Staphylococcus aureus:laughing in the face of granulocytes”Clin Exp Immunol
157,216-224) ;Fraunholz ,M.&Sinha,B. (2012) “Intracellular Staphylococcus aureus:
live—-in and let die”Front Cell Infect Microbiol 2,43) ;Garzoni,C.&Kelley,W.L.
(2011) "Return of the Trojan horse:intracellular phenotype switching and
immune evasion by Staphylococcus aureus”EMBO Mol Med 3,115-117) . fE#: k@I 5
JUor%F P, < 31 6 5 &) BREA AR T8 32 7 40 (32 2R vE R 40 AR F0 B 4 ) % AX
(Rogers,D.E. (1956) “Studies on Bacterimia:Mechanisms Relating to the
Persistence of Bacteremia in Rabbits Following the Intravanous Injection of
Staphylococci”JEM 103,713) o /R4 K £ £ 4 B 4 IX Lo A M0 A Rt R 58 , (B i ¥R o 51 4
LA ) 42 35 (0 3 BT BR TR B9 AN S8 2 TERR » AT DA IX S 43 gL 0 4 AR AE R “Rrig R B” AT
HIGHRR G T AL AL FEANTE - SEFr b, TE 5 B9 W8 o ok 40 M v S0 3 7T B B R L vt /> 4 0 o 2
P TH3 BE FR S LR (Thwaites,G.E.&Gant,V. (2011) W, _E30) .— B AL A
A, eHAMERE T LMBEANSFEEFRMMREET, IF BARP R HMA &5 AH 8 BRE
S51EMEE R EERMR A, AR A HERE T RRNERKRERRES(EHINER
i 2 BE AR B, MTAE IR R B NS HH . 5IX ML R — B A S EEBEREE R
BT RN PEMRSABRGL fA) 8 38 J B I AE B 0o P B A%, 5748550 %6 A9 AR TG A SE (Kullar,R.,
Davis,S.L.,Levine,D.P.&Rybak,M.J.,IMpact of vancomycin exposure on outcomes
in patients with methicillin-resistant Staphylococcus aureus bacteremia:
support for consensus guidelines suggested targets.Clinical infectious
diseases:an official publication of the Infectious Diseases Society of
America 52,975-981 (2011) ;Fowler,VG,Jr.ZE A ,Daptomycin versus standard therapy
for bacteremia and endocarditis caused by Staphylococcus aureus.The New
England journal of medicine 355,653-665 (2006) :Yoon,YK,Kim,J.Y.,Park,D.W.,
Sohn,J.W.MKim,M.J.,Predictors of persistent methicillin-resistant
Staphylococcus aureus bacteraemia in patients treated with vancomycin.The
Journal of antimicrobial chemotherapy 65:1015-1018(2010)) . [& 1, B m.TH I 30 &)
IRERIT RLEHETE R A P B4 58 .

[0009] ZHEBEBFR —EHNEE . BEMNEEER .FBEF (rifanpin) . FIEF
(rifampicin) FIARARIT FIFEBEIT . FIFEH ST ABI-1657 K H 3L, ‘B A I3 HI ZH I RNATR
A, IF BB X = K R P B A B MR B = IR A M B B4R R 207 (Rothstein,D.M. &
A (2003) Expert Opin.Invest.Drugs 12 (2) :255-271;US 7342011;US 7271165) .

[(0010] EL#ET AT MET&HARERE (BFEMRSA) B/ REITiE.
US2011/0262477#5 K BT 28 9 Eap « Emp Al Ad sAVE A% T T3 XTMRSA R G 738 7 25 14 J87
F1.W02000/0715854#ik T 54 # MR EM & RE EHK S BYWIR B 72 5 0 2 5 E k.
US2011/0059085A1$ 7 il FAXT — FPER £ P SASENE S JR 457 7 1 B T gMB LA B B T HLE 0 3R
I (=R B M K

[0011]  HAE-ZZWE-EY) (ADC) IR N EIEREY), R E B AINERIT 4T, HEdEE
RS 20 AR FE R 2 ER A TR AR B M AR, &5 S T ST T4 B TE G ) B AR R P

16
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(Teicher,B.A. (2009) Curr.Cancer Drug Targets 9:982-1004) , M@ fE R S1 s KAk
RO BB & 45 PME B /ML SR IR VE 5T FE 8 (Carter ,P.J. f0Senter P.D. (2008) The Cancer
J.14 (3) :154-169;Chari,R.V. (2008) Acc.Chem.Res.41:98-107) .LADCE, & @it LBt s
MO VEZG IR o S AN E AT BE [ Ak MR R A A A& S A 25T RE 5T IEH 4
FO B TE R 1 B8 AU B B9 A PT 2 2 B KPR, B R A R VFR A 5 L m 3k R
e IR EE P 4 N B AR (Polakis P. (2005) Curr.Opin.Pharmacol.5:382-387)

[0012] R 7@ TR MILENRAERE S ERAERE ISR REREQ-
TMEREEM US 5,5645,721:US 6,660,267) ik TIHAERK A TUE, HAEXTHER
JR (BIUNSASERE 2 08) 45 R UR S &350, B Z S EFcE S E AP WEEREEA
ARPBLFEE X (US 7569677) o

[0013] 25 FMRSAXHE M AE RS ABRPITALE R, UL LR AEMRSABR YL 5 AT R
MEPE,REFEERTEHOHERE RN RBITAY A RHEBE TIX—F K, 124t
T AR BT IR T A SRR SIS R R LA RARGEN T IR B 10 5 WA B SME & .
[0014] & BEAMER )

[0015] A<k BH R AL T E33E V¥ % 40 M0 P9 40 B8 B MU IR Y7 e AR BRAESE , (E MBLAE R M
Ti BRI, X AVEIT RITEAR A BB .

[0016]  ZREBAIRMEFRA “Pib-HAEBRE AW K AMCKAEGY, HadEdnERS
—MEZFMPEERETERBIEEHHE.

[0017] ARKRHAM—DHHERE-FERREWILEY, L O SIEEBEER WTA) Hiik,
Hodid EE B R VIR e RS Bk I R B R E E R AR,

(0018] AR EARIRBIVEL T K2 BB T REONFERINTE-TERREY:
[0019]  Ab- (PML-abx)

[0020]  JHth.

[0021]  Ab2HiEEREEEER LA

[0022] PMLEZRETXMEAB AT UIRIMIEREEL

[0023] -Str-PM-Y-

[0024]  HpStrZRE ity ; PMR B TT, FIY 2 FBE £ T ;

[0025] abxRFEHERBHEER A

[0026]  pj& A LEISHI 52K .

[0027] fEATRTIRSEHET RPLE-TLAE R R S LAY LA 5 A STHFR B9 1R 1 B2 R
(WTA) JUAE B A — Fh o XL HIWTAIUAER S B & A E BRI  /F — T SL e 77 B0, Fiid it
1B R TU-WTAa B2 7o f Fidd . ZE B MERIWTAaHT AR o, iZAb R B &5 (L) 8RN E () #r 8w
Fifk, LEEF98 CDR L1.CDR L2FICDR L3, HHB%49 8 CDR HL.CDR H2FICDR H3,H1CDR L1,
CDR L2#1CDR L35CDR H1.CDR H2FICDR H343 HI & LA T &4 1444461 (SEQ ID NO.1-6) .
4624 (SEQ ID NO.7-12) 4399 (SEQ ID NO.13-18) #6267 (SEQ ID NO.19-24) BJCDRE &
&7 51, AR 1AFIBEIR

(0028] FE—AUESLHEs R, FINTAPL RS B AR (V) , A VHS Bl 5%k & ik
4461.4624.4399F16267FISEQ ID NO.26.SEQ ID NO.28.SEQ ID NO.30.SEQ ID NO.32fJVH
FFRZEVHX KB EBA ZE 95% B 75 [El — M o iZ 3 MR v LB S LEERTAF X (VL) , HpvL

17
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45 5l 55 3% 1 3014 4461.4624 . 4399 F16267HISEQ ID NO.25.SEQ ID NO.27.SEQ ID NO.29.
SEQ ID NO.31HJVLFFIFEVLIX A B & £ 4095 % H) 751 [R — 4.

[0029] #& B—AEHEH RS, ARAMTB-NERZZSILEWEETINTABE TR Uik
TR B HIWTABH LA B & 52 BE FIHEE , TR L#% S & CDR L1.CDR L2HICDR L3, A FridHEER
47CDR H1.CDR H2FICDR H3,3:+CDR L1.CDR L2FICDR L3LAFCDR H1.CDR H2FICDR H3E
12 (SEQ ID NO:33-110) Fia~a A Hiid i) A RLCDRM) B HEER /751

[0030] @] T4 Ak EARIAACH) 55— /N AWTABIU A B S LEE v X (VL) , H R VLEVLIX
BH K E LA A 5% 8 4 5% BT UL S M AE I VLT 51 2 4>95 % 1 7 51 Rl — 14 : 6078,
6263.4450.6297.6239.6232.6259.6292.4462.6265.6253.4497 F14487 , (1 E 15A-1 . 1542,
15A-37EKabatfif B 1-1074L BT R . iZ 48 n] LLE & EHE R X (VH) , H P VHEEVHX ZRT 1<
B EA85i%E S MM RT U TSN AR VHFFIE 295 % [ 7 51 [F — 4 :6078.6263
4450.6297.6239.6232.6259.6292.4462.6265.6253.4497 14487, & 15B-1 E 15B-67F
Kabatfz B1-113f7R.

[0031] 7 B—FpHFIWTABIAA T , VLA ESEQ ID NO.111%, HVH4,&SEQ ID NO.112fF
5, P XREQEKE, Xi &M . IBLV.

[0032] A KRBHRM T A HF AR K HKAACKIIAWTAS, KPR S A TR
P B 3 HAESEQ 1D NO.115/%), BHHEE4SEQ 1D NO. 116, L R XEM IEV. 7E AT &R
FEXTLAIHEE T, Hiik R 456 S SEQ ID NO.1135%), HHEE S H TEILM I EER, F 88
SEQ ID NO.117, 3 AXAEM, IBRV.Cys ] VA% ¥ i+ 3E N LBEFIHEE S (98 — A s ZE ZWTABILAE
B —Asefld , RS H LA AR, 3F HEE&SEQ 1D NO.115/F%1, 3 BHEESH L
FRALHT B B2, 3F BA-&SEQ ID NO.117, HAXZM I8V,

[0033] A HTFREK B —HWTABH A B-& VHAIVL, HFHVHYESEQ ID NO.156[9VHRJ
FEEZEAISKIIFFIE— M, 3 BEVLIEFFISEQ 1D NO.119M VLK E Ea& 2 /95%
K1 FUE — M A B AR SERE DT R, PIWTABYUAAR R & VHANVL, VHEL & SEQ 1D NO. 1561 77,
HBVLAESEQ ID NO.119M 5.

[0034] AR EHEIFIWTABH AT BLAE & FSEQ ID NO.121/F 3K LE f& A SEQ 1D
NO. 12475 {IHEE . 72 55 — D L5, AWTABIL A & & 7FSEQ 1D NO. 1237 I LEER &
SEQ ID NO.157EXSEQ ID NO.124/F%%|HIHEE .

[0035] FEHESEHETRT,1ZPEEE 1) SEQ ID NO.99-104FILEEFIHEECDR . BLSEQ 1D
NO.33-38f L4k FIHA%CDR; 5% ii) 5 SEQ ID NO.1208{SEQ ID NO.156f]VHEZXfAISEQ ID
NO.1198%SEQ ID NO.123f¥JVL:B{iii) 5SEQ ID NO.112FJVHECXTHISEQ ID NO.111HJVL.
[0036]  7EASRBAMIAACKH) —LEeSTiE Ty B, Hiih 4 & S5 RTRE—SEMEJ7 R Juik 48 [ 59
RAL. '

[0037]  TEAFAT — TARTIR LT B, AR L 2SR ZFc XM RE S B AE—H5LkE
JF R, FUE LR (ab) BXF (ab’) 2. 7E — UL ST R, LA B & B4 1E 2 X /BB E
X, Hrh EHEE X /SR E E XA L E R ERAN — BN EER
— i T b, EAEIE E X A& A B IR ERARAL18CHN/BS400C, /BB S 1H 2 X A5 &
FEZEARV205C, HF ik RS RAMRIBZEVR S .

[0038]  7F iR 4iA i) —LeSEiE 77 R, S A & TgME Fh i o 78 _HIR R T HA4 R — L&

18



CN 107206102 A W BA B 5/83 T

SEIEH R, Biis 2 16 (B0, 1gG1 . 1gG2.1gG3.1gG4) . IgE. IgDERTgA ()7, TgA1Ek 1gA2)
& FhAY

[0039]  AEKHAM—MNRBIMLH T REZCETHE-MEZREUEMAL S LT EZHN
AR B BRI BRI A E S .

[0040] AR B HIHIWTA-AACTE] FIVEA Bk 7T A\ Fn 85 B= 5 178 &) BR 1 /O U E ), 41 o
& B0 R AT IR A P9 A 14 0 ) BR A A0 A PR S BRI, LA RCRURTAT B, 43 S A2 40 i 386 A R
R o AR BRI H, AN K BRI AACTT A FI6T & E B S IR R, R B L T
BT ABE B BE PR ERE R R 7%, BN S E ARIT A RENRTARSEET
EHRE—TNRE-RERB AW AE—NDLHEH B, FriR 5 R G2 £ 55 668 45 BR 3 %
B AE—ULTESRP, EEWCH BE S HAHEERFE B P A BT R, G744
HERLORERAOME AR AN R TR, MR BIT RN BEEEEHE
BREFE N B B R S B M AR B i E B SEiE  Reb , 27 AT WRIT A & 1R
EHEONRRREBHERE—PNERTEP . ME-ERREHLEWLLA50mg/kgE
100mg/kgBIFIE e A TR BRI B H .

[0041] ICRETASHEAHEARFRLNBLZARPIAILARALHEHHRETA
ARICTE EHMEI J7 vk, FoB i i AT EIR SEiE T RITINTAIAE KRB S4L &Y . @
Zitk (persister) 4 SAEAT R IAR L7 REIAACE A, 1R T B — P T 7EAR N R BB 24
MAEEREMAHE AN BlnEEEFEERE) W%,

[0042] FER—ASEHARP IR BIT HEEEEHHASE BTN AR — /LT =
LB VRITRIRIUVAE R, R EE X &5 AW & ERE SR 2MRSAK A EK .

[0043] FE—NELHEHTREP,. ERRKANTB-ERBZEHNEYAHESHEANE_NER
B L FEMIE]: @) BEME I, (D B-WBII%E: (i) KFRANE/FIERE; (v) IUFE
2 (v) FAHEMR /BT EA ; (vi) FInErd ke B

[0044) FE—ANLHEHEP, SRARKANTBE-HEREEUNEWASHERANE - NEER
WHERHRBR ISR HIEMK (cetapamul in) JIAFEE & .GSK-2140944 . C6G-400549 ., FH
fhvb B B R T =84 S ER (napthyridone) B 1RMEK (radezolid) 2L E EF
R AEER RSN ZRE M. F MR JAEE 7T E (dalbavancin) FIFT&HE X
[0045])  FEASCHY—LesLiE 77 S op , B B3 b B4 MU 7EVRTT B L RR IR B A vl A8 0
HIZK T o FE—ANSERE TS R, S5¥6 ST AT KO RH M L 5% SR AR L , BB 0 ML SR TER T 5 = B
PR FEAR TR — Lo L it 77 S, A R R 4 R 24 14 A A TR I B BRAER Y o FE AR SC Y — L
SEMETT 2, AMA X R E B REUT B B RRIVRIT B R B .

[0046] AKRHARIRBIVESLET REMSNME-MERBZEVNHE . BESBRNEERR
AR S HIBEBEEENR WTA) SLE% 5.

[0047] KR EHM—ANRBIMESLE T B2 TR EBRRN 2 &, Ha5.

[0048] a) A AW, BEMB-ERBR LA WML % ERT B2 0088  BhE 7 5
FEFPIBR T ) s FO

[0049]  b) fFFHULEA .

[0050] AKREAK—DHHEHAREFRIIMER-BL a1k
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[0051]

[0052] H. .

[0053]  FRELRFRITIZHIEE;

[0054]  RAEZEH.Ci—CizkE3EEKC (0) CHs;

[0055] R'JZOH;

[0056]  R*ZCH=N- (Z3F %) , H o BTk 4 FF AT e ok — A BR £ N IRz #b3% 19 € (0) CHa
Ci—Ciaf5E 3 \C1—C12Z% 35 3 . Co—Ca0 2R FR 3k . Co—Coo 5 FE FNCs—Crobi IR FE 1 F B HUAX

[0057]  BRR'FIR*JE BK . TCBR /S TC AR & 44 55 L B 8 A 2t , 3 BLAE e 72 ARSI A 7 oo
FeT5 B IRINEE T RESBRINIEER, P PR R s B A AN Tu A 5 B L AR IR T B BRI
AT A HF .C1 \Br I .Ci—Ci2kt 3£ BROHEAX 5

[0058]  PMLAZi%#:FIR®EK HH R AR AL B 09 B & 48 75 FE B 2 IR 2L 40 R A B 7] D B89 JE Ak 2K
B3k HAA TN

[0059]  —Str-PM-Y-

[0060]  JHRStr L&t PME UL S TG, FIY 2 EE$E T 3+ B

[0061]  Xf&i% B 5 RBEE AL W IREE B2 IR ULY) IR Z B & 2L IR Z BRI L 3T 2R R
B RO B (R L B AR AIN- R S B T W R 0 R R B BE o

[0062] | qERAF , A SRR ) & FPSE R T7 B — A — Lo B & R4 AT LA A LA Rl AR
KA R FARSE B 7T 5 AR B X Le LB A XY T AR AR A RZRA K.
[0063] Bt &3k

[0064] [ 1:7E4RPY AR SN MRSARI AL N AE F VWA P R T TG ERZ R BIARRT
P A B AT (K0 5 M P 2 B 19 SRR U 0 R AR R 3 e B S K M 1D R B v
U S A A E A L Y AR A T A /N R IF B A TE R R LR B R A R
JERER—IR (B L Hi2) o B IBRITE] 1Cor ) B A B B f5 AR B9 18 4 /N BR B9 o A0 i 30 40 B8
ST o R 23R 7 WU 5E B A B RR - B 1D B 7R 24 78 B8 2 B L i e b 35 RN, MRSARE R 2 T 5
FEERIL. ND=FKRAIE) . & 1EFE IF BoR 7088 2G4 i 355509 , MRSARESB 1L /7 &
BEFRFETHEKNMRSA (FEME) B EEFE BEFRE T TER BEFE A EEER
F4EPP1E B EMGE3 AL B 4 M (B 1E) B BN A L 5 PN 157 48 i (HBMEC, I 1F) = . 41 f2 4 40 B8
JFsSHE) ENAEEFAENAERKR T, BT TERZRLAEH R EHIIMHM (G0
WHASHER IR, — B HEE R R EIRI8 NN R % T I G ERZ R, Heed
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24N ATEIRAM X ZEAT K GRER SR R EO LR ERZE .

[0065)  E2RIR T HiikHAERLKEY AAC) IS FE— LB , AACHEF X & B 4
BRERE ERIRMBITUAER, RSB AE QB IS BEIA A EER LY
PAEE BliRifalog) F.

[0066] B3R BiE-FiAERRE Y AAC) IS ALK AT REHLH] . AACIEIT BLIA RO PR 45
B IR (Fab) SHMMSMAE L S, FH BT Fe /- S K EF W /E IS 3 1822 0 40 5 10 B . 823k
PR R R OB G AR E QB YIE| A I BB B, B Sk WK R, EE W A BN B
BB R IFE RS TR0 T VAR A0 40 R0 gk T W (1 40 5 L LA R AR AT LA BT 77 7E T 1H)
—XZEF N HIEE .

[0067] P42 7 H ~2 BC BH P 40 B8 15 o 4 3 6 7 % BRI 00 40 a8, 3L L A5 BE R BRI (WTA)
REREEEER (LTA) FAKZEFE (PGN) $H11912 ) B 7R , T4 154 & 40 H s F HR LM B AL 5 .

[0068]  E5R7R T 7EE X A4 o V4N ) BERREEER (WTA) FO 1L 25 25 My FnpE 2481 .
[0069]  EI6AFN6B.EALE T 3R E mAbFE (I W15 i 3% O PUASHRE , FrikmAb B 7R 45 & 5k B USA300
BiWood46 < 5 5.5 &) BR B B AR 1) 20 MU B2 1] 25 M BR MEEL T SA, tnsE B3PI iR . 7E 5WTAG &
HIFAR S, 408 B FWTAa B 1 3ME 45 S WTAB.,

[0070]  PETAR/R T 7EEL B B GR K1 /INBR 5 BT 43 BS FIMRSA_EA1 exa—488FR1CHIFB-G1cNAC
WTABLHTa-G1cNAC WTASLAE I % - FLOMV-gDHL iR Ve B [F] Fh &Y %t R . B 7BE R F 7=
AEAACHI LR IR ) T BEBEBE IR ) RAL, M BB TarSA 2 . 7EWt USA300.USA300—
TarMEXUSA300~TarS 1 F#iB8-G1cNAC WTAL A4 ER [B] Fh %Y X BE 3 4TFACS 4347 o

(0071] EI8EIR VIEFERMIFREBREBIAER (rifalog) — FHpipBOR, E N HRIEAE
5 I EMRSARI BE 77 .

[0072]  [&]9. A= & H14H1] 0 52 IE B SE B A TAC (— FPHE IREIAAC) A& R FEEIF A , MA@ T
FHEL 2328 (3 B BAL 38 T RE I AR T TACTE N B (= 0 H B) i E AR E A E
BALIE (SEOEIE) SRR TACEEL IR E EAFERy IL41 B A K . FIE R E A BEBTHALIETAC
BT RS RIS TE, AR IE4HB 760 6ug/mL TACHR A, Tl it 4 0. 0061g/mLK
[0073)  E10E R T WSEFEHI10FTIR , S PUAARLL , FIU-WTA-PML AACKHEE & B & H &)
R T 3% Bk ) KRR RIS e 2L BROAR o 40 T 1 48 I 1 0A 2 (B PR SE B 91 1 0 o P ik f) S2 36 v S i
V8] 3 FT B () 2R 1) 7 = - B L OB R 7R AR 30 AU AAC (DAR2) AbFE , B AR U vF I 4R B8 1 7 297,
0001 . K1 10C & 7~ FHAAC (DAR2) AL , P& A /L R o O 41 B £ 157 K £95001% «

(0074] P 11ARALVYFh A FAWTAa4K4461.4624.4399.626 THI RS AT AF X (VL) (4 BN
SEQ ID NO.25.27.298031, #% B IK 7)) B S EBR /7 F LL Xt . iR #EKabat i 5 HICDR A3
CDRLL.L2FML3AN T RIZR . E 11B B/~ B 1 LARY PH P AFIWTAaHUAAR B T4 A AR X (VH) BRI
FFUEL 5 . MR YEKaba t 47 5 AICDR/FFICDR H1 H2FMH3LA T RIZ KR (59 HIHSEQ ID NO. 26,
28.30F132, % HIRIKFF) o

(0075] P 12887 T 138 A FIWTABH K/ LATHEERI COREF) (SEQ ID NO:33-110) .

[0076] 13A-1F113A-2 7R T HINTABAb 6078 CRIE1H) K HEAAv2 . v3. vaI L& KLEE (R
BE) BILL ST (47 A2HSEQ ID NO.113.113.115.113.115.113.115F0115,#% HILKF) iR 1E
Kabat#s "= [¥JCDRFFFCDRL1 . L2FIL3 N~ k4% . HEMR #EKabat FlCho thia & 7= # filt 7R 4L FICDR
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5e A TIRALCysRILEEAS 4 i 18 58 X AR 3 B 1 ) BRAE P I CRIR (TEZ B 0L T NEUSR 2
205) o ABAR ZFK , B 4nv2LC-Cy s 2 8 88 5l AL#EHICy si) A 442, HCLC-Cy s /2 $843NHANL 5%
A TEKCys . B2 34 E 1 3BpT /R EHEE FI FFUE b R A B .

[0077] B 13B-1.13B-2.13B-3.13B-4Z /RIAWTABAb 6078 CRIZIME) Ik HATHv2.v3.v4ly
A KHEE (B EL 3T (0 F79SEQ 1D NO.114.139-144F1143, #F B IIX ) , HAEHEETT 46
4 B A . B TR Cy sHINBERS 4 B 18 52 X FFER i ) BAE 1 I CRIAR (FEZAF O T NEU
FRIFE118) .

[0078] [ 14A-1F114A-28 7~ -WTABAb 4497 GRA&1fi) FCys TFELLEE (43 5] NSEQ ID
NO.121.123.145F1145, #% HINIKF) B4 KLEERIEL 3T . R #EKaba t 4 5 AICDR/F FICDRL1 . L2
FIL3AN T RILL . HEAR #EKabat FICho thia & /R Bafil 7% BE FICDRARH: . & A TR CysHILEEAR 1A
R 1E 52 X R 3 B T i £RAE (I CR s (TE 1B L T AEUSR H205) .

[0079] |&E14B-1.14B-2.14B-3&7~#-WTABAb 4497 (R&4f) KH ve8ZE 4k (FL7ECDR H3HY
961D ZE AR, E B A EH TREHICys) B EKHEERI LL XY (53 518SEQ ID NO:146-
147 157F0147, 3% BIAGIRF) & F LIEACy sHIHEE AR A i 18 58 [X FF 4E 30 B RRAE R RICR
N (TEZTEM T NEURRE118) .

[0080] [&15A-1.15A-2.15A-3 /R T+ =F ATIWTABHUA I &K B EE E AR FF 5 kL Xt
(43 BINSEQ ID NO:113.158-167.121F1168,3Z HIIKF) Al X (VL) E5iiKabat & ZEER 7
H1-107 . 1R ¥EKabat s S HICDRFFICDRLL L2 RIL3%E 0 T KI£k -

[0081] [ 15B-1%15B-65% 7~ 7 B 15A-1.15A-2.15A-380+=F AIWTABTLIERI & K E 4%
FIE B FFIEL XS (4> BI2ASEQ ID NO:114.169-176.133-134.138F1127,3% HIIKF) - 7]
AKX (VH) BB ikKabat 4 BT B 1-113. i #EKabat4a S FICDRF FICDR H1 H2AIH3 N T RIZR -
2 SHRiCRINSEEu B 1187 VLB ACys, T AW A - A B AR H BN 5RE 7] DI A
RS A TR IR, DB G BRI R & &R F AL - AL BRIN-% 5 1 b &
Ao

[0082] [E16E RAb 44971538 H B /R &I R AL B 19 H R AR FIE L ELISATNR A E 41189
XTI R SR A 5 . B 164> HIIAFFSEQ ID NO:177.177.177.178.178.179.179.180.
180F11180, #& HHELIR JF .

[0083] [ 17 5 75 7F &% Mk X P A2 &Y b FH50mg/ kg UF B9 HuAA 10 9 &b 28 2 T8/ . 7E
2x10"CRURIUSA300/BK G 2 Al 3043 e i ik & ik P9 73 5 I Ba1b/c /)N BR it FH 8 57 & 1) 344 X BR
¥ (PBS) BL50mg /Kefiih T AB /A 5 & HEHEHERE S S A0 R Fh LT BHTE (D) , H
S X BEBREERS (4497) WIBIE IR H PUAAR B AT XT BEREBE AR (7578) B2 ImAY Piik . B IR N
EH THER) , AL10mg/Kg)T 5 BERIGIT , TR m*TAR/NR R X.

[0084] A& EAMISIIETT RiIFIA '

[0085] I 7ENG PELNS % A K BR A FE L St 5 2, H L BIFERT i R S i A o 7l os il .
BRSSPI R, BIE71E M E FISE kAR 4 R B, (B2 X R R 2 3E R
BRI, HF AR RKASEELSA BN BN ERY, LIt el — K250, 1823 A
AR MR — AR A IFFNBI SRR ERIFIECM B S AR PEARSAETE, BFEEART
E XHIARAE AREE A T REIR R H RS, AR B A R 3E A & S A XE AR T 12
RFR} 2 ARE B AT 524K 0 BT B AU 0 2 @ R A 5208 5 1 AR 0 AR ) & S AR U AR A
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FEHRG N IREITT LA T4 R B B9 32 B P Y 5 2R SCBT IR AR BR S5 (R B9 8 22 D7 v FOM Bk o 27 K B
AR TS 0L T A AR T ik B 752 Fadt k.

[0086]  ASCIREIBTA HARY . & iF . L RAEE S kB 5 ABEIFEARL.
foos7]  I.—f&HA

[0088])  ASCHEIAEZHHIBARRN 7 i, 8 H B A TURBE AR N 52 1B 4T 1 22 g A0 FHH
VR SR A B, N ERR R T B 5% Sambrook N, O F Ik SR EFME=
iR (2001) ¥4 SRS SLE6 2= H At , ¥ R ik, 4140 Molecular Cloning:A Laboratory Manual
3d edition (2001) Cold Spring Harbor Laboratory Press,Cold Spring Harbor,N.Y.):
GFHEYHIMAR SV (Current Protocols in Molecular Biology) (F.M.Ausubel®§ A%
&, (2003)) ;Ef 2 R VE (the series Methods in Enzymology) (Academic Press,
Inc.) ;PCR 2:32H777% (PCR 2:A Practical Approach) (M.J.MacPherson,B.D.Hames#H
G.R.Taylor%i%s (1995)) ,Har lowflLane 48 (1988) Pk . L 00 = F Mt . FI3h M4l 35 57
(Antibodies,A Laboratory Manual ,and Animal Cell Culture) (R.I.Freshney#mig
(1987)) : EZEBR AL (0Oligonucleotide Synthesis) (M.J.GaitZmis,1984) ;4 F M
7775 (Methods in Molecular Biology) ,Humana Press;#Hfe M LI EF M (Cell
Biology:A Laboratory Notebook) (J.E.Cellis%i#k,1998) Academic Press ;a4 s
£ (Animal Cell Culture) (R.I.Freshney) #Rif, 1987) ; 4B FIA RN EEFH N 4B
(Introduction to Cell and Tissue Culture) (J.P.Mather#IP.E.Roberts, 1998) Plenum
Press; MO FIAH R BE 37 . SO = V£ (Cell and Tissue Culture:Laboratory
Procedures) (A.Doyle,J.B.Griffiths,fID.G.Newel 14w ,1993-8) J.WileyFiSons; SZI&
% 5 F M Handbook of Experimental Immunology) (D.M.Weir#FIC.C.Blackwell%i4R) ;
TR L Bh A7) 40 ML ) B2 R % B8 34k (Gene Transfer Vectors for Mammalian Cells)
(J.M.MillerfM.P.Calos%i%,1987) ;PCR: 3 & 4% K ) B2 (PCR: The Polymerase Chain
Reaction) , Mullis®& A9mEE,1994) ; INACHE 25V (Current Protocols in
Immunology) (J.E.Coligan® A&R%EE,1991) ; 0 FAEY 8 E )7k (Short Protocols in
Molecular Biology) (Wiley#fl1Sons,1999) ; % 3% % (Immunobiology) (C.A. JanewayFl
P.Travers,1997) ; Hi{4 (Antibodies) (P.Finch,1997) ;314 .S H 7 (Antibodies:A
Practical Approach) (D.Catty.#m%E,IRL Press,1988-1989) ; B8 70 f& I 4k : sE FH 5 1k
(Monoclonal Antibodies:A Practical Approach) (P.Shepherd#AC.DeanZiig, 4=V k3
H iR tt (Oxford University Press),2000) ;& : 2385 F M (Using Antibodies:A
Laboratory Manual) (E.Harlow#lD.Lane, ¥ R#2238 = HikR#t (Cold Spring Harbor
Laboratory Press) ,1999) ; $i4& (The Antibodies) M.Zanetti#F0J.D.Caprafi4g , Harwood
Academic Publishers,1995) ; flJENE : I R 5L (Cancer:Principles and
Practice of Oncology) (V.T.DeVitaZf A%w%E,J.B.Lippincott Company,1993) .

[0089]  AERiFHFHMAREREL FIUPACRS M 2%, A ERT W BIEREE XL, X
SCPT R AR Fif} 22 RAE B 5 A K B B 8 U 8 R 58 H SR AR AR E & X, FF
B4 :Singleton®E A (1994) AEMAN S T AW 2R M, 5 AR Microbiology and
Molecular Biology Dictionary,2nd Ed.) ,J.Wiley&Sons,New York,NY;#lJaneway,C.,
Travers,P.,Walport,M.,Shlomchik (2001) H &%=, 8 FLAK (Immunobiology,5th Ed.) ,
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Garland Publishing,New York,

[0090] II.%EX

[0091]  “PAEMAERBEY HAACEHBIELEMA RN ERNIEEARBLE
Yy i E HERE LM PUREGRAL, Bl AR 5 anAR R HET L Bk R EA
R AT VI RIR HE R e 3k , AR A E AR VIS, B3 H A B G 8B, HE K2 HM A3
Pya f 2 R h R I VA B A B A BF (Dubowchik®E A (2002) Biocon j.Chem. 13:855-869) ..&
3NS5 HIAACE Hik T B 20 . “THIOMAB™H 4 545 &- 40 81 “TAC” BAACHI — Pz =, Hop
BT PR ENERER SEL-MAERBTHERES, TR LHEREE R ENIE
H 4R B 7 s 4 L AH SR E B PuAR b B 3 R R R, LA TR & & Thee.

[0092]  ARiE “BEREEEEL” (WTA) BIE SR 8@ B ER — Ei 5N-Z. BR L BR IR P I Co ¥2 1%
EMEAMERINKRERRE LB TFREAY REBANLEEMR LLEE WA Z 172
W ABE— DT R WTAR A B E 2 D% FE B AID-TH S BR AL 5 /0 1, 5-BE AR —Hs
BN E4 B ERRENES BT ZREMER METUEFETEEGEERR
B P RIN-Z BRI WE AL o BB BEIE /W EE IR ER B E 7 51 L 32 B4 B 8 FD- TR & MRS A0
BPEUIN- Z B A iR A . — 7 H , FREHR E S FED- N & B FlaBiBG1cNHAC . 7E— M 5E
JTHE WTABE TR & :

[0093]

. OX 4

S

Zi

o HO

TR 4 T2 B 25, L P X R D-TA &

(ManNAc) #4 Al K — ¥ 5N-Z, BE MU EE S (MurNAc) BI6-OHIL &, KB B 5B =N H
To% B2 T8 BB A 432 - SEPRIWTASR & Y 11-40MZHE BE - ERES (Rbo-P) K 8 TT4H i WTARY
5 A B 5o PR AN TagOR BE JE 3 , = TagOZ: (K (0 £ 35 071 % BRI Gl A T MRk i3
B A= A ARTWTA BT LLE i a—BR B—# 4 F7EC2-0HAL B FD-TA & B8 (D-Ala) Fi1/3K C4-0H
fr B HIN-Z B EHERZ (G1cNAc) 3 — 25 5B Hi% B B 5T AR Y8 4 25 668 %5 BR 18 B AR BN /0
AEAKEE, FEE ] Bl Ra- B-BUX AN i R A RIIR &4

[0097] AR A, RE “WTADUA” £ 545 AWTA (B8 2 WTAaERWTAB) BT T ik . Ri%
“IUEEBEEE RRa A" B “BU-WTAaHTAA” B “HLaWTA” B “HlaGlcNacWTABL 4™ 7] T #HuAE A, 2 15
Fr R4S A BEREEEER (WTA) aff) fidd o 2840k , RAE “PiAE B BEERBHUE” I “IAWTABIUIA” BR
“PL-BWTA” 8L “H1-BCleNacWTAH AL A B #ud A, B fefs 7 M 45 & BEBEEE R (WTA) BRI LA .
[0098]  RiF“Pi4E” (abxEiAbx) BFETE LR FHUR B AN 2518 B T 8 F M3 S A 4 &
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AR B A AN B X 16 E R IEBIE MR AET 9 F LR HH, IAEREL IR
AL 2516 B8 T X 18 E LTI JTHE A Z AR T L B b K ARH ENEERID)
EINEE (BIRT 1330 HIMHEMAE R H — P NE SR . SR BRERMER, &
AR T/ ZRHAEZ2H 80, BREEZKEMEME XK AEME, A IERERES T
B/ B BUARE B B A B SR PR R F B4 () EEME I, Bl R-RE KK
BER FTHBERDER SBXE HER . ZABR.EREER, (1) BPERE, fluk
REBERBRFER, (Li1) BESRHMES, FIERHCEKH, (v IREERL, FleihiEE. £
R rE EREE /BB T KT, (V) SKBEERR E R, fln kR st kank
o Sk FmEmy CGARER , (v) kTR EA Bk TEIE kTR SLrE T . 3k
MM RFARR S, (vi) KRR K E=) Bl ziE. Skt kit t  SkaR
B SKFENE AT K ANT R RS SR A SR TS Sk R, (vid) kTR R (BN
R, Bk FEALET, (viii) SkEREL GEHEM) , HlankHulLE (ceftobiprole) , (ix) #HAK
K, BlBHBR T EER, O KFEHNER, FAUMNSFER N EBR WABTER LBER.
TUBR BITMER FZFER HEUER, xi) WBERE, FInEHE, i) FERE,
51 2 B S PEAK L B FE AR BTVE FEAK LR TR T AR L SR FE AR XU TE AR SRS AR L SEVE TE AR
FREFER.ERTER ER TR FER R AR B RAEK, xiil) WER LR, Bl
K KB R 2SR EB, (xiv) BIEIRE, Sl R E WKW E NS E L4/
EWEVE . EHVE SRV E SRV E AW E, xv) BB, Fl b RCkE 8
BT VYN QN S NN 3 R RN e N e e SN S e 3
Fe FA TR (TMP-SMX) , (xvi) PUFR L, Bl ER R . 2 X R KIEHXR R . LER UK EK,
A vii) REOHAAH . EER ARERE NITER. LT E SR R AHIER PR
R B L S KRR PR P | R R AR (B B BRI R [R AR B R VB B AR B T /A48
YT F)4EF (rifampin) /FIFEF (rifampicin) S5 AHME,

[0099] & EEHEIRE B NStaph ABKS.aureus. AE “Mit FEA AN L H EEHE R
B (MRSA) 1 RR R 22 2T 24 1tk 4 25 65 %) % BR PR B 2 M 17 vk & 35 2 1) %6 BR 9 (ORSA) , 2 ¥
MB-ABIRIMAERF NS EHAHEREEK, HPEESTER QR E AR E
RLEER TG IRIE TR ) FISK AR R R “PRANRBURA S B EHEE BRE MSSA) 215
it B— P B R A 28 AR A0 & 5 070 &) BR B B0 AT 1T B ik o

[0100] RiFE“DEHBAHERENE N S5E&HOHURELESHIE” Z2HEBUE
WHIEM A S S & FHEHEERE (“S.aureus”) ERHER FUE, BB HUET BIEL T &
HWEFEREASH /BRI R AE— AN SERE 7T R P, B a0l i i F s 0 RIA) W=,
MERBHERE IS SIEHCHIES 28 68 4 3R E & A N 4 & 72 EA I Bk 5MRSA
EERERMNI0% AT LT R, EE5 & HAHAREWI/ARLSE <1uM,. <100nM,
<10nM. <<HNm. <<4nM. < 3nM.<<2nM.<<1nM.<<0.1nM.<<0.01nMBZ<S0.001nM ({5 1 10~ *MER, B
N BIEI10™BMEE 1073M, Bl 20107 MZE 1073M) HMR BS B 50 (Kd) FE R MBS sL i 7 Rep , e A
HE FRE PR LS 6 R B AR W) P00 76 8 3R E PR F &3 O & BRE R AL,

(01011 RiE “B/MUEIKE" MIC) ZIB7Et &M B J& 1S A mT WA K B AE 97
B SRR B o T SEMICRY RS 75— BV AR . — P70 N E R SEHE BT 9 Bk .

[0102] A3 B ARTE “Juik” LA )™ 2 19 & X AE A, 3F BB AR IR s v BE B A L 2 TRR 4R
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. ZRE .2 TR 2457 EPUE BlIAUE R ETAE) RERRE AT AR Miller
A (2003) J. Immunology 170:4854-4861) HiAARTFILAR R A A AL & EURTA H HAh
MFh R HEBBRINEEFEENRNENAZERSE AN EA R Janeway,C.,
Travers,P.,Walport,M.,Shlomchik (2001) Immuno Biology, & fLhX,Garland
Publishing,New York) 4B#HiFi# & BE L& 5, MR ARAL, BB 2Pk _ EAICDR
Wl fs S & N RIRM SR T SRS B, — R PR 2 T —FhAE R
KR IRFI MG S  IBEAEEKAEREA S FREKABERE QS TH RIS
BB ETEEAMN SRS T, RaZis R ih e A0 S W PR HE 2, XK
MRABEEAR TREARE™E 58 5 %P AHRE B 5 95 ik i 40 i B4 1 41
M BRI B - AR SCAF I S BRE A (Tg) AT LA AR TgMUL A I AE ] R A Y (45 2
IgG.IgE.IgDFIIgA) FIIV 3 (F|inTgGl 1gG2.1gG3.1gG4 . IgAl FIgA2) . G ETRE [ AT LAk
EAEAIFAE— T, Igf A R B S SRIE K 7E— N BE S i 7 b, g2 ARIBH .
[0103]  HUfkfy “I” e H BEH WA NIEESEWIEBIEE X XM FERAD T EXFN
Uik : 1gA 1gD IgE IgGHNIgM, 3 HiX Ee 2 5 b () JLFH AT LA BE— 25 R 43 B T2 26 (R ) , 451
W1gG1.1gG2.1gG3.1gG4 IgA1FNIgA2 Xt J F A< [F] 2 51 G0 J& BREE (9 B B2 % 18 58 5 M 184> )
FR{Ea.6.e. v Flu.

[0104]  “RARFUE” B 45 BB FRIGMNRRTFIERN B ERE [ 5T 24P B, KR TG
Pk 29150 ,0001E /RETA) 5T B ARKE R 5 , B B2 AN N AER BB HEE &
BEMI RS . BN U B CHR g , &5 BRE R F A ZE X (VH) , HEFR A 7] 25 5 45 M Bl B 4 7] A8 45 44
I, B 5 9 = AMERE 45 #4335 (CH1.CH2 ) CH3) . 2l , ANK IR ECK I, F B A A ALK
(VL) , B R A R] AR 52 45 M3 BRUR 55 T 2R S5 A 35K, BB Ja AR SE R (CL) S8 P4k R gk mT
F T HAE T MR R R 510§ 52 AFR K () FIN Q) BIPE RS T 2 —

[0105]  RiE“AKFUE” . “SEBPE” M “EIE” FER P ] D A T8 BE 5RARMR
LS E A AR P, LR E B & 4 30 5E X HIFcX BT .

[0106)  HUEH] “VURG & H R RIEESEARN ST, RSB TEN— 32, 6845
B 5 REBETAE SR PR A B SL BB 5 {EARFR FFv.Fab.Fab’ \Fab’-SH.F (ab’) 2;
XA s R U s BBEEPUE 43 F (BliscFy) ; LA R A H BRI B ) 245 B 44

[0107] A HFr AR ARTE “B IR HA” R M EAR LR F MR BEIRB K,
BR, 25 B RS S AR 2 AR i 1 /B A & MR R AL, BR T AT B AR HLik 2 4b, Biltn,
BRI AR AR BRAE 7= A B 50 B P il 2 W R B 3R (B 40, BERAL I RARAZE R X
RAAKE H LA/ BIFTE  TeCL U I — AN IX R A P B8 2442 B 4118 5 X I CR IR
R (K) KIPI8]. 5@ E X ARE e K (RAD MAE LA £ 72 Tk 6 S AR , 8
SEREFUAE GBI R MR R ITE R T LR LR B — e g % R B ARIE “B TR 17 45
TR BRI A A | IR R0 S B A IR, 36 H A A3 AR R B SR s AT 4 58 1%
PR a0, BT LAIE I £ R R 7R A AR AR A R B A A Y B TR R LA, Bk LR BEE (R
ANPR T 283 98 77 75 B EDNATT V25 MR B A SRR 5 1R RO & A £ 3R EE 2 A S B R EA
FE DR B B FE R A0 5 0%, FEAS SO HIR T BT 7 A B T R AR P 3K 2 T vk R R At o 481
MR T BN R M40, ST IR E R, B eI UEA L B ks 4
FET &
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[0108]  RiE“BRAHE" R IGH P — 35 B8 /S RENT A B 4 2 R U5 B4 b 2 4%
/B BER AR F 774 B A FERIES R k. '

[0109]  “AHUiAR” RiXBE—Fhiridd , H A X8 F A B G 7= 4 M B ATAE B R A UiE
PE B AR SR AD A\ BRI B 509 HE A SR YR I BUAR 0 R LR 5 51 A\ FUAA 13X b 58 S S HERG:
A& ATURLE IR AN FEALD A

(01101 “ AP Fa 0.8 ok B JE AHVRI B FE BRAR EE Aok B9 AFPRI R B BRR FE R A
P AR RP, ABEHRIEEEEE 1IN FFEBE 2N SRR P RES L
43K, ECpHVR (51201, CDR) (I & FF A B &35 48 A Jiid 3 8 BB Lt 5, 3+ HFRF )£
FREA A5 A Gk 5 AR B \IRAL T AT 7] LA & A TUEAT E 0 f ik
18 5E X B 2 D — 345 gk (Flan, JEAFUE) B9 AR R F8 2 23T AR k.

[0111]  ARiE“FIRX”E Al A4 RISV I ERBH P EB B E S HEN SR K
SIRPUAA R B 8 AR 5 AT AR 48 (4 BSNVHAIVD) — BB R &, P BN RaE&4ME
SFHIMEZR X (FR) FI3AN R KX (HVR) o (B, 40, Kindt % AKuby Immunology, 2E6kR,
W.H.Freeman#lCo. , 3591 71 (2007)) . BB ANVHELVLIR A 2 LUR TR & & R M 4k, AT A
43 IAEE P 3R B 4 -6 P10 E B DA i VHER VLI DA 7% ELANVLBR VHIS Y SCE , AT 493 B8 45 S 4 5
PR PE .S 0, #HlinPortolano AJ. Immunol . 150:880-887 (1993) ;ClarksonZE A,
Nature 352:624-628 (1991)

(01121  FEARLFARE “B®EX”, “HVR” B OV’ I8 FEAI B X X 18, HEF ] ERZ2EE
B (“Exb kg X7 8L “CDR™) F/BRIE AR 45 4 b 8 RO IR AN /B -& A PR vk 2 (“I i
fd”) GECE, PUAE A E S NHVR; ZANFEVH (H1 W H2 W H3) B, =ANFEVL (L1.L2.1L3) th  7E R AR $L
e  H3MLI B 7R T 7SN HVRAR ) B K 22 HE 1 457 9l R H3 M A R TE IR F HUAs 4 J e 5 T R
P RIME R 2 W, Bl a0, Xu®E A\, Immunity 13:37-45 (2000) ; JohnsonFWu, 43 T4 M) %
771% (Methods in Molecular Biology) 248:1-25 (Lo%#%8 ,Human Press,Totowa,NJ,
2003) o SEBR b, X B AE L A R ARFFTE M B Se PR FE R BE AN AFFE I 15 0 F A2 ThRE TE R Ao
FaER Hamers—CastermaniE A, (1993) Nature 363:446-448;SheriffZE A, (1996) Nature
Struct.Biol.3:733-736)

[0113] VR ZHVRIAL IEFEAE P H AR B FEFEA P Kabat B AN E X (CDRs) £ F /75148
M H 2B K KabatZF A ,Sequences of Proteins of Immunological Interest,
5th Ed.Public Health Service,National Institutes of Health) ,Bethesda,MD.
(1991)) .ChothiaB AT LML HI AL E (ChothiaFiLesk, (1987) J.Mol.Biol.196:901~
917) 3 F PR fd, 15 S FMacCallum® A J.Mol.Biol. 262:732-745 (1996) .AbM HVRs{{
ZFKabat HVRsFIChothiaZEMEFZ A3 3L, F HH0xford Molecul arfJ AbMET {4 Ee 455 S (-
P “FEAl” HVRZ 2 T X4 0) AR B 0 & R S5 M B9 53 37 o X LB HVR P 3 — M SR EL R Bk .
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[0114]
3% Kabat AbBM ‘Chothia: 3,0
Li  L24<L34 L.24-1.34 1:26-1.32 L30-L36
L2 L50-L56 L50-1.56 LS0-L52 L46-L55
L3  L89-L97 E89-1.97 L91-L96 1.89-1.96.

HI  H31-H35B ‘H26-H32 H30-H35B (Kabat B5)

H1  'H31-H3S H26:H35 ‘H26-H32 H30-H35 (Chothia &%)

H2  'H50-H65 H50-H58. H53-H55 H47-H58

H3  H95-H10Z HY5:-H102 H96-H101. 'H93:H101.

[0115]  HVRAE] LA & LA TR “ZETHVR : ZEVLEP [ 24-368%,24-34 (L1) .46-56 850-56 (L2)
FN89-978489-96 (L3) , LA K ZEVHH 1126 -35 (H1) .50-655£49-65 (H2) F93-102.94-1028495—
102 (H3) B JE HAE M, A H IR #EKabat S A KB _ESCE SR 4% 5 HVRIR 2 . CDRIR ZEFI 7]
BLEMIR R H TR E (B FRIRED) .

[0116]  RiFE “Ik MiKabat i) 7] AR &5 f 5% 2 47 57 B “Ik R Kabat K & R B 9 57 K H
AR T e FeKaba t 2 A I LA b SCEE A0 1 FE T Pudde o il i B8 4 m A% 45 4 3 B 4 6 T AR 4 A3
IREMR S R AP L H S RA, LR R TR R T 5] 88 B AR EER, X
L A] AR 45 MR FRECHVR 4 48 F2 B\ - B 20, B AT AR 45 A3 PT B T H2 (1 AR B 5 2 fIF ) B8 —
SRS A (K BKabat 5k H52a) K& B FEFRIRFES2 /G I TE N 5% 3 (] a4k FiKabat Sy ik 2
82a.82bFN82c%K) Xt T 4& E ML I Kabat s S Al BT Ptk 77 5 “FrifE 07 Kaba t4a
S F) % B R R X OER E 5E .

[(0117]  “HEZE” B “FR” R I5EEH AR X (HVR) 5% 3 AP ) A 208 45 M3 % 3k . — At Hb , mT AR 45 435
AIFRE 4 FREE #4938 4 3% : FR1 \FR2 \FR3FIFR4 . (&l 1tk , HVRANFR/F FI #EVH (BRVL) &h— & LA I
JIGi 3 B FR1-H1 (L1) ~-FR2-H2 (L2) ~-FR3-H3 (L3) -FR4.

(01181 AT AHI B, “ZEANEZR” HEEE AN RERE AL T U8 LA
HHELRATA M R BE T AR I (VL) HEZE Bk EEHE AT A4 (VH) HEZR M B IR T 5 IAE SR . B A\ S f
RE AR AILFIELE “MTAE” M ZERAEETUAE 5 HARMEERF, HE B
LB HEERFIIE E—srpmy 2d, AEMBUE B 210805 4>, 98 2 .85
B/ TEREE > 6B /b 5B EE /D (AR /D 3B /D Bk 2B b E— S A R, VL
B NAEZE S VLA G 3RE AHEZL 7 F B N SL B HEZR )75 77 51 B AEE .

(01191  “AZLHHELR” B RR A S EBRE A VLELVIHE 22 FF 711k 42 v B8 77 78 1) E B ER 7%
FRIHEZE B H , AR BEREQVLEVHF F &Sk B 7] 283 F 5 A OB F , FIIRI LA 2
fKabat®E A ,Sequences of Proteins of Immunological Interest,Fifth Edition,NIH
Publication 91-3242,Bethesda MD (1991) , 8 1-3EHFHIWH . FE—NEWHET R+, X F
VL, W4 B iKabatZ A IR X F W BT AE—ANEHETT B, X -TVH, WA Z
Kabat® A#) LA SCEFMLAILIL,

[0120]  ZRCHFHFIARE FeX” T8 X aERER BHRCRR XK AZREBRERAF
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FFcX AR AFcX RE FGBERE A EHMFC X KBTI/, HAIgCE#FcXIEE &
XA MCys226E% MPro23047 B ) Z2 FE BR 5 FE L 1o B H IR FE K 3 o Fe X I CAR S 2 BR (IR 4%
EUR S RGH R 447-FR NEUFE £, tn#EKabat® A ,Sequences of Proteins of
Immunological Interest,5th Ed.Public Health Service,National Institutes of
Health,Bethesda,MD, 1991 Frik) 7] LARR 2%, Bl 40 , ZE i dds 04 il & B ot Ak A 18] , Bidd B4
TARNBUE RIS DU E RN AR . Rk, S TR H AT LB SRR 5 T K447
PURBEAR RER ZKA4TRE R P BEA U R BB AR AKUTRERNIEIR S WP E R
1 o ARAE “Fe 324" B “FeR” I ¥ HT A JLSZAAFcRn, H A 50K 6 1gCE B E AR )L .GuyerS
AJ.Immunol.117:587 (1976) F1Kim%E A ,J. Immunol . 24:249 (1994) . & S5FcRn&E &1 77
ER DA (BN, B0 ,GhetiefWard, Immunol . Today 18: (12) :592-8 (1997) ;Ghetie®
N, BREWHE AR (Nature Biotechnology) 15(7) :637-40(1997) ;Hinton% A,
J.Biol.Chem.279 (8) :6213-6 (2004) ;WO 2004/92219Hinton%E A) . 5] BA I ZEFcRn7EAK P
456 NFeRnigi s M 1456 2 IR L35 - 32 1A, B30, 7885 2 R/ B BRI A FeRn 4% 4y
HMANARARY,REHXFEAREZARFC X EZRRKIENYH W0 2004/42072
(Presta) fiif 7 a4k, H BB > S5FcRE S . B, HliiShieldsFE AN,
J.Biol.Chem.9 (2) :6591-6604 (2001) .

(0121]  “SER TR PR RIBIE— N RENEZX HVR) F AF — AR EZ N ER B
%, 54 BH X PR SRATUE AL , X i T S BB SR SER S e E .

(0122] RiE“RL” BRIEHEDF L ERGS AR E.

[0123])  “L5-GHHEIRALFIPUE” fE NS Bk, £ 7E 5 W E PR S B HE S5 H R
£5-550% LA LRI HUE, Al MY, 7E3E 4 WU 8 v S R PTIR A W Z Pk 5 KPR 550% LA L.
ARLRE T R BITERI T TSE .

[0124]  “BRI7AE” BI8R 5 RIS (B0 E 39 BB PEFRC R -G ik . #1
FUAET] LLAETE T A %155 P .

[0125]  “KR-FIhRE” 248 FE T HUAEFC X B IR A vEtE , HBETUIA R PR R M2 4L . 31
A3 SE T L B8 1 52 B ELHE « Cla 5 & AN MA MR 40 Ml 2 14 (CDC) sFeZ AR 455 s LR KV
MRS S HIH AR E M (ADCO) 5 T Wik s 40 MU 3R [ 52 44 (151 aBAR M52 44%) (19 °F 1 s FIBZH B i34y -
[0126]  “Hyfd iRt 40 N S B0 AU ML EE 4" SRADCCRE TS B/ IR TE R, Hh 9 1e4
B B m AR I A i (B0, KRR 45 (NK) 20 A i oh Mok 40 i Fn B g 4m i) B 77 7ZERGFe
ZAK (FeR) b, {1591 £ 40 i 25 M RS 4B Mo e e MR 45 & 8 T DUR ARG SR 400, B /5 MU 3R
A HCEE A A . ik “EUAR” 4 A T AN , I BRI X R AL S A TR A B B L TR B9 - AT A
S ADCC NKZH MR W 40 BN R IAFc v (gamma) RITT, T BA A 4HAU R IAFc v (gamma) RIFe vy
(gamma) RITF0Fc v (gamma) RIII.7RavetchfiKinet,Annu.Rev. Immunol.9:457-92(1991)
HIER464 TR 3IH B4 T MM _EFeRIA A T WM R IE R 9 F HIADCCIE M , AT LA AT
1R ZRADCCIN 5E , B ana] LAEATZEUS 5,500, 3628RUS 5,821, 337 b #4319 BRLL . FH-T-3X Fh )
SE WA A 2% B2 40 B L FE 41 ) I 85 4% 40 B (PBMC) FR AR 25446 (NK) 4 . B BR S/ 41, FT LA
FEAR Y S8 #Y9 4 FBUADCCTE 1 , BTN 7EClynes&E A ,PNAS USA 95:652-656 (1998) H1 /4
HEIB) R R,

[0127]  “FHUEMER” 2 187 R R 4k 15 = 40 B0 (19 2 B Wk 40 R Bl g =P MR 40 D) &I 3R N 1L
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FEE. FEMAMRBYE =ZFEENSEEEM: () EEAEREZ 4 (B, SR EEX
BAMBIERZAE) , (1) FME 58— A3 ME 5248 (B HECRI.C3b. CRIFACRAK) 3 44) &45-& F0
PR MA R B 9% A, A1 (1i1) 358 —{F FIFc 524k (B #EFc v gammaRI,Fc y gammaRITA
FIFc v gammaRITI1A) &4 TEHERIR T, ARG HE N0 S5EB A R ATEELEE.
FEAKRBS ,IARIER (i) 7R HIMRSA AACYA ST 771835 B I B9 F 40 (5] g o ki 4
fEFMEEAR FREREEER AV FEE/ER T3/ K 44 (Phagocytosis of
Microbes:complexity in Action)D.Underhill#NA Ozinsky. (2002) Annual Review of
Immunology,Vol 20:825) .

[0128]  “)MA{KEH I B “CDC” B F 7EAME TR 1E T R MREE L Mo . & B AME R R
BIEHAMERGRE—HS Clg) EEE THRBENRENIE ELTR) EE5FIK- AT
FEA G A 7EAL , 7] LA {8 A CDCIll 58 V5= , NGazzano—-Santoro® A , J. Immunol . Methods 202:
163 (1996) FFTik

[0129]  AILAZE S5FcXIEZENRKILEY . B A WAREMNRATBEEBLEX
BERI XA £ 08 , 0B F E N B SFc X BICH2 &5 M) 3819 Asn297iE B . & L, B WWright
2N (1997) TIBTECH 15:26-32. FAEA] LLAE S FEk /KL &4, 5 H 5E 8 N-Z Bt =Z 25
HHE (GlcNAC) I FIMEWRR , UL BB B RIS B BEAR &5 M0 “Z27 R IGL cNACH A T A .
LT B, 7] LA & 7E TG B ZEAEAS M , DL =4 BT R S5 BUH 14/ TG,
Blan, IR LB H KU S E R T IEIE, k= 5FcX (B HEELIEH) B 5 X
R iEea Pl s R A o EAIADCCIIBE . & L, Bl US 2003/0157108 (Presta,L.) ;US 2004/
0093621 (Kyowa Hakko Kogyo B[R AT .5 “& HEMIL” B “EEMREHRZ" MR MitHx
K AR ) S Bl F5 . US 2003/0157108;W0 2000/61739;W0 2001/29246;US 2003/
0115614;US 2002/0164328;US 2004/0093621;US 2004/0132140:US 2004/0110704;US
2004/0110282;US 2004/0109865;W0 2003/085119:W0 2003/084570;W0 2005/035586 ; WO
2005/035778;W02005/053742;W02002/031140; OkazakiZE A ,J.Mol.Biol.336:1239-1249
(2004) ; Yamane—Ohnuki%s ABiotech.Bioeng.87:614 (2004) .EEHs Fr 4 = 5 AL LR B9
MPWARELPOERZEARAEEMBMEMNMNLee 13CHOYI M (Ripka®F A,
Arch.Biochem.Biophys.249:533-545 (1986) ; 3¢ [H & F| i A F52003/0157108A1,
Presta,L; FIWO 2004/056312A1 ,AdamsZ§ A, 45 B2 SEE4] 11) AR BR MM R, Ta-1,6-4
HEREEHEEERE . FUTS. IR IICHOMM (B hYamane-Ohnuki & A,
Biotech.Bioeng.87:614 (2004) ;Kanda,Y.% A ,Biotechnol.Bioeng.,94 (4) :680-688
(2006) ; F1IW02003/085107) .

[0130] “HEMIE"ROE5HRAKREN —FRS 5 FRHiE £ LT R 9,
PG uAE 24k 22 #8395 %6 B9 %6 4l &, 1 i 45 L e vk (91 4, SDS-PAGE . S L K £ (IEF) .
Y0 H UK) BREE (540, B T3 # Bl R AHHPLC) BT il 5 59 o 5= T IRAE IR 45 B 50 O VL A0 23
2 W, FHlinFlatman®s A, J.Chromatogr.B 848:79-87 (2007) .

[0131)  “HBEIZER RHECOAL5HRAMEN — MRS 9 FRIZRS F. 5 BB
WIEFBEA TR ZZBRS FRARP SHARZERS 7, R ZZRY FRET 1B
AhE S R AR AR BRI R QR f B .

[0132)  “r B FADFIWTABTUA KL IR SR 48 — FhENZ Fhdm S 4714 E S E MR BERI LR 77
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T, B AER — 4SS FHRIEF YR ZRS T, U REETEEHARS - RZA
oz B AL B BT R IZBR 5 F o

(01331 dnASCAT A, RIE “be R MELE S 3R R S 7 & 15 AT T B F 7] BB A AR BV A,
WIS MPUAZ RIN &4, RAESAREY S TR RS THETEE THTEE S NGFE. 6
WA S A GLRTLRRAD WA R UEEREN AR ERGM/RAE
L B R ST KHFFAERT A5k 45 & % 88 S ik . £ — AN SEiE 7 RBP4 i@ it s
GBI 2 (RIA) P&, P S FIWTAB E XME SN E A RER TR SESAEEAEEN
2910% AEFLSLE T RBP4 r RS AWTABHI A B A <1uM. <100nM. <10nM. << 1nMBg
<O. InMBI BB H 2 Kd) AERELHE S R, MBS REE A RETAYHK RS
—NEEHTRP  FFREEASTUARE . BERELFHMMEES.

[0134]  “EEERMIT @ HE RIS T W, Hilh) K8 — 45058 5HE 5mEE B,
PR Z R a9 A A BAE FH I SRI58 B BR3E AR UL, A SCET L “SS5 &35 7 245
FRBREE-E 2T B A (B an, PiiE R R Z WP L LHEEBNE A S &% M. 9 FXXER
B YR A0 7738 7] LB AR S 51 (Kd) 3RoR . 350 F 0T LU T A< U8R 2 &0 0 5 30 7 2= )
£, BREAR TR AR LS RS FN F3 POl RS M 45 A PR I 5 T ES , i s S5 A0 S 4k
W R S PUEIF B S TRIFLE S KA R N E LA 50 i & Fh 5 i 2 R 45U
R, FeP AR —Fh Rl AT AR B 1§ LA T #R T RS &S5/ fr B AR U
FUAPESE HE 5 56 o

[0135]  7E—ANsEiEh R, RIEA K A “Kd” BL “KdME” , #8353 A B $rdi s iFab® & H
FRIEAT BB HEFRIB PR S & U5 (RTA) SRIWE , 0L F I FriR @ i ZE AR AR ICHUR
) 8 BRIV IE L RS NMR R (1) —bRiCH R T F45Fab, 4R /5 FlHiFabdi A3 1R
THELG SRR ERMEFabXN A BENBEREEGFZM A (B A F WChenE A,
J.Mol1.Biol.293:865-881(1999)) .8 T #&7 Ill 5B VE B %4, & 7 F MR (DYNEX
Technologies, Inc.) Fl5ug/ml 33Kt HiFabiiik (Cappel Labs) ZE50mMERERSHN (pHY. 6) th4D
POL R, BEFETEPBSH FI2% (w/v) ARG A E A T X8 (%123°C) & 2-5/0t . ZEIEWR B 4R
(Nunc#269620) = , % 100pMEk 26pM [ ° 1] -3 IR 5% L MR 1) B brFabiR & (Bl S5Prestats
A ,Cancer Res.57:4593-4599 (1997) $H 3 VEGFHU{EFab—12(3F 5 — ) . 2R 544 B FrFabi
B SR, I T S K 8] (B, 2965/88F) AR A BISE4T S IR SRS
ERWPR, BT ZIRFE B, UN) SR ERMR BB, 3 FPBSH 0. 1 % /8 -20™ R G
MEFIBEAR 8IK o AR T4 5 , N 15011 /FLAT WA SR MICROSCINT-20™; Packard) , R G 4E
TOPCOUNT™ v i1+ % 2% (Packard) b S FARHE104 8h S HE H /N TRET R RKESM20%
K & Fabi B, I T RE ML ST L.

[0136]  1RIEH— AT R, KR TS B FIHIRIEE . & BIACORE®.2000
BIACORE®_3000 12§ BIAcore,Inc.,Piscataway,NJ) F25°C FE B HLECMSE:
BLZI 104~ Rz S8 47 (RU) TWEEKd . 181 5 22, iRYR L RZ s A 68 45, FIN-Z. 3N - G- # %
AT EL) —fx = I RZ 2 BR £h (EDC) AIN-¥52 R FHBE W ik (NHS) 3% 1L 32 FF J 1k O A e HE BT 245 4
A& BB A (CM5,BIAcore A B)) SR FA10mMZ B 4WpHA . 8T B & 5ug/ml (~0.2uM) , 2 J5
PASRL/min (I8 7 5T LASE IR K 29100 B 88 47 (RU) (OB BAER A B IR ST R 2 f , rEST 1M
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R EARRMNER XT3 H%ME, T25°CARA250] /min B REESEE
0.05% it 38 20 ™ T 3% PE FIFIPBS (PBST) A A5 & L BE A Fab (0. 78nMZE500nM) {3 A f&] 52
[ — X —LangmuirZE&45% (BIAcore Evaluation Software version 3.2) ,ifid [ Ayl
B GE A TR B AL R B R G R (Kon) FUMB B IE T (Kots) o LAKors/konkl BT BT i 25
FEH KD .S, FlnChenZE A, J . Mol .Biol.293:865-881 (1999) . 1Rl id LR RHEEE
FIIRIEVE, G- EABIT 10 Is™t, AR AT A RS R AR N E L A EER, Frid L
ARAE 4y e 450 T 7 W 7 255 B 4 Y66 ¥ 1T (Aviv Instruments) BE8000 & 51| SLM-AMINCO™
S Y6Y6EE1T (ThermoSpectronic) B ML A MEBK K EH MO RIEFET, WEXE
PBS pH7. 2t 20nM#L—HLE K i /E (Fabfz) T 25 CHI LR S8 (BURK =295nm; KA5T =
340nm, 16nm#5i8) #9F+ = B FE K.

0137 HT\E AR KRB H “4 5 EFE” K “kon” & 7 LU F BIACORE®-2000 5
BIACORE®:3000 %% BIAcore, Inc. ,Piscataway,NJ) 0 _E TR MsE .

(0138] RiE“f5 4" . “T5 THME" M 15 EMRBFYW TERFEH, FHAEDELS
ANSMBE BRI, BB FTR MMM G T8 T4 A A m” G’ , e
FEFEACR L AL R g0 Mo B B H AT AR RO FR AR T A5 AR AR B IR IR AREERZ R B L AT A
HEAMBA TR, MRT ASH R . AP OELES STEVIUR AL 40 M P ik sl
%R AE F ThEE B A 2vE TR AR FE 4K

[0139]  #nA SCAE AR ARAE “8AE” R I5RE I 5 HEBN A — MBS 1. %K
BEAEMEANE 5E HIRZER S ARG LA HE SR TE MR R AR EE.
FUECHAA RS TE S 5 HAREE BN BRI RIE TR BARTEAR SRR “RIEZBAE” -
[0140] X TZEELIKFIN “BEBRFIIE—MHEE S (%) 78 X AREFINF ESR
% BK 7 3 W R G ER AR I AR [F) A BB R SR L A B 43 L, ZELL XS R B0 3T SINRI B 2 J5 » a0 2R
= AT LLA BB K E S HE — M, 3F B A B R F IR — A — 380 B AR 4R <7
AR o T 0 5 S B T B 1R — M T 4 b 10 G S AT LA S A 4T AR 91 B VA0 ) 4% by 3RSz
TR, 451 21, 43 P WIBLAST JBLAST-2,ALIGNBXMegalign (DNASTAR) B A4 2 A AT A+ AL
A AGURFEARN AT UHE AT FINE LS, BEEFILEMFIN2K L
SR AR K EL X BT 7 BOAEART 5595 AR T, S 7 AR SCHY B 189, B B b Bt B LAE FFALIGN-2
P2 9 B LR B[Rl — M {E . Genentech /A T 48’5 T ALIGN-2F % b 31+ BALFE /57, 3¢ HIE
ARRD B 2 70 L B4R X 205595 E E R AUBIRAS T H 30y, bAE E R BUEM 5 TXU510087
A . ALIGN-2F8 /58] MANFAE Je I SN 5E 1H & 1l i Genentech A Bl v FF R4S , B & AT LA YR
A% %% 1% . ALIGN-2F2 = M. 4m i N FEUNIX#R1E R HE A, B85 UNIX V4.0D. Fr 5 %)
b8 S HEBALIGN-2F2 /7R B, F B A,

[0141]  7E{F HALIGN-2 i T & E R FFILL BB LT , 4 MR HER /7 FIASBAEN T4
ERRERFIBHRERFIIE —M% HBEAHERARAREE 538X T4 &
BRIF-FIBI 3 — BB T FIE — % A TR ERFFIA B E T - 1003k LL 53 #X/Y,
H o X2 %R F B AFIBA L Xt o, 38 i )5 B b 34 A2 R ALTGN-23F40 A AH [R) TE BC (19 SR AL FR 5%
HHLIF A HPYEBR R FERRIEM SR M LEE, MBEERTIANKEAE T &
BRI FIBRK B, ASBRI R EMR FHIF — M %A L TBEAM AR IR FFIFE — 1% R IE 5
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FHEAUH, BNARSE B TAREBRF I E— M % E W EFTRIRE.

[0142]  RIEBFBEBRVUNER RIBAGHESERES MBS W TIAER A,
[0143)  RiE“FIERFRAE R RIER G FIER FFE WBER IS W P14 R 2884
[0144] IR /R BRI B BT , RiE “— AN B A" B — DB E: B 5 5 AT £8 B
HIJEHE, BN, B — AR @ EARE B BT A & R “RE RRBRBESF LIS
FBFH—NRFER—AEF - ARIE DR BREBEVEARLE —IHEDEAE. {1
fAT 2 PR AT LA A5 22 P AR RS L3R A 22 B mT B8 A9 BRAR BB, a7 it e 3 B 3F B AR 4 A
[ o ARG “REAH” B 1816 5B 19 2 B A & BUARE . ARE “MEg BN & Fa e e 2 H =2 R B
AHTELHE — DB N EUAREE B, H AR btk 5 o7 sE A9 BRI 4 - 238 R BRI KIS B
B, RAE “—ANEE A B8N —DERE B R & AT fE 0 BV EE , Bl @ T BURE B e — 4
AEINBRTA R,

(0145] AR CETFHEIARIE “bei” BRIEEBIE12DRE T (C1-Cro2) KM FI B 8 s ST 8 B
Ek, Hop R vl DT IR — N2 AN T IR BV E ST B 72 B — NS e, %
FLALESNERIE T (C1~Cs) BIEO6MBRIR T (C1Co) - bEHERI L FI BB EAIR T HH Me, -
CHs) . Z % (Et,-CH2CHs) . 1-T5 & (n—Pr, IE &L, ~CH2CH2CH3) . 2-7R 2% (i-Pr, B A 3, -CH
(CH3) 2) \1-T 2 (n—Bu, IE T %, -CH2CH2CH2CHs) . 2-F #-1-FA & (i-Bu, H T &, -CH2CH
(CH3) 2) \2-T &t (s—Bu, {7 F&, ~CH (CHs) CH2CHs) . 2-FF £ —2-TA & (t—Bu, T 3, —C (CH3) 3) -
1= 3k (IE 383 , ~CH2CH2CH2CH2CHa) « 2—/X. %, (—CH (CHs) CH2CH2CHs) 3~/ 3 (—CH (CH2CH3) 2) 2-
FR & -2-T &t (-C (CHs) 2CH2CH3) 3—F 3 ~2-"] % (~CH (CHs3) CH (CH3) 2) \3-FAF-1-T 3 (-
CH2CH2CH (CHs) 2) «2—FF £—1-"T % (~CH2CH (CH3) CH2CH3) « 1-T 3 (~CH2CH2CH2CH2CH2CH3) « 2—T%
FHE (—CH (CHs) CH2CH2CH2CHs) . 3— 2 3 (—CH (CH2CH3) (CH2CH2CH3) ) 2-FF F#-2—-% 3t (—C (CH3)
2CH2CH2CHa) + 3—FF #~2~/X, & (~CH (CH3) CH (CHs) CH2CHs) .4—H 3£ —2-% 3 (-CH (CHs) CH2CH
(CHs) 2) 3~FF 23—/ %t (-C (CHs) (CHzCHa) 2) «2-FF F&—3—/% &t (—CH (CHzCH3) CH (CH3) 2) <2, 3~
TR BL-2-"T 2 (-=C (CHs) 2CH (CHa3) 2) 3, 3- " FF 32T 3 (~CH (CH3) C (CHa) 3) \1-BEF  1-3¢
L,

[0146]  ARCHTRAMARIE “WikiEE” ZHBIEZ12MRE T (CO-Cio) BBAMBESE 8% MR
He, Hooh WWAR HE ] IR IR — N B D T R B E ML IR A — DNy R,
$E 22 1 -8/ M SR F (C1—Cs) B 1 -6 R T (C1—Cs) o W e FEH LW B FEEARIR TIP3 (-
CHz-) )V Z. %k (-CH2CH2-) P TA %t (-CH2CH2CHe-) &5,

[(0147] RiESE" BIEREE D —NAEFIAL A BDBR-BR sp” XU I 2-8 N5k JFLF (C2—Ca)
B BB STRE — ke 2, B o 0 3 BT DA A 3 3 AR A STRT IR B — A B2 A B ST 3 R
& F BEFEER IR =7 EE ,8E B M7 REAERE . EZFEFEERRTEZ
FHENZ i FE (-CH=CHy) .} A&t (-CH2CH=CH>) %% .

[0148]  RiE “WAHE" R85 BAH 2 D — DA AIN A B BR -5 sp” SRR 2-8 R L F (Co-
Cs) B ELBE B T 8E I IR Bt , B op Y475 55 AT DA T 8 Hh B AR SC BT I i — N BR 22 AN BRAR S5k k57
HEA, 3 B asERA MRl F R s B , 303 “E7 R0 77 B B B o s2 ) B AR B AR IR T
W4 FE (-CH=CH-) MR &k (-CH2CH=CH-) %,

[0149]  RiE“(RE” ZIERE T L — DAL BB -T sp B K 2-8 PN BR L T (C2—Cs)
) BB B SCHE — I e , L o BB AT DA AR 3% Bth 4 A SRR IR 19 — AN B 28 AN B 35 i 37 ks Y
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L HIBIFERRE T 253 (-C=CH) . Ak BrEH, -CHL=CH) %,

[0150]  RiE“WhkHE" g AHF E L — N AL SRV BR-Brsp B A 2-8 MR JE T (Ca-
Ca) W ELBE BT BE — 2 , Forp W B AT DU R M 3 A SRR 9 — B2 AN B EE I S
HEUA . SEBEIEEARR F T 23 (-C=C-) . W FA B (WA H I, -CH.LC=C-) %,

[0151]  RE BRI | “BRIFE” R E” 28RN A F FREAST S B, BF
3-124BRIEF (C3-Cio) IPEN IR, BB B TE 2N R R FAERNTA . R TE 12D RFHI
IR LAHES AR, Bl XA (4,51 (5,51 [5,6]18K [6,6] &%, 3 H R B IKION A FEFRY
XIS AT AHEF B XA [5,6180[6,6] R4E, BURMTIE RA WML [2.2.1] BEe  RUER
[2.2.2] ELEFNRNER [3.2. 2] E bt MR R AFEERE XHTEE A BRI R L 66
FEENRTFARE T E FRE-HFR-1-IEE - R-2-FE . - R-3-5E . F 2
EA-HO-1-EE. - 2-FE - HE-3-FE e AR MEE KR L EE.
HBE T —kedk 3 T S ORI R B BT — B2 A A AT R R BRI N7
HuERA.

[0152] “S5E” RGN BB FER RAMENRBEFHRE—NMEEFmAT4ER6-20
DR (Co—Coo) B BAN FFRIEHE . — LS BAR B MG P RAR N “Ar”  F HAFE DI
A, A& 5WE, oA EME BT KRR R-E 5 B LAY 5 RAEEAR T
TAEB R CRE) BRI 2R 2 B B VB AR BRI R 1, 2- 2R 1,2, 3, 4- A B LS
B3 A 55 FeAF S M — DB A A7 SR B9 BRAR SR I ST M E AR .

[0153] “WiFE” BRiEI N BEFT B RGNF D IIR FRERNERE FmATAER6-
20K IR F (Co—Coo) B AN FIRIGEL . — Lo WP 35 B AE TR Bl R 5 My R RoR R “Ar”  TE 55 AR
XU, A& 5, 4 AR BT R A& 15 B B 5 Ak
EARTATE B R (WARE) (B R B R e & Wi 1,2~ 2583 . 1,2, 3,
4-DY R EEFL R HEA W35 BT — AN E A A SBR[ ERAS ZE AR

[0154]  RiE “Z3F” F1“LRIREL” FEAR S p] B3 48 A, 2 fe B s 5 4 A~ Fn (BN, 7E3R I
BB — 1M XA/ A5 B3EL20M R EFHBRAE, KPP EL—DIFEFEIE
B A& R B RET, RO FEFZC, K — PN FFEF g g — a4
T Bk B B ST M EA  RIR AT A R R 3E TN IR A CQE6NIRIEF L E 4N E
EIN,0,PRISHI 4R F) B IFBAFTELON LR GEINMHKE-FMIZE6NEEN,0,PHIS
HI 2% IR ) KIXRER , ) 4 - XA (4,511 (5,5 [5,6]EL[6,6] &G - ZFFH#iid T Paquette, Leo
A, "I IF A FEIE (Principles of Modern Heterocyclic Chemistry)”
(W.A.Benjamin,New York,1968) ,¥F 52 % 1.3.4.6. 7= ; “Z2IMbL EWILEE, — RIE
# (The Chemistry of Heterocyclic Compounds,A series of Monographs)” (John
Wiley&Sons,New York, 19502 %) ,4F R 2 513.14.16.19F128% ; f1J. Am.Chem. Soc.
(1960) 82:5566, “FFFIL" I ALHE H v FFAH 5 AT , AR AN AN IR 5T BRI B A 34 4
AREA . IR LB FE R AR T ok —4-4 (URIE -1 -3 URBE AL | UR8E -4-FE -2 (R
W —4 -k —-3— ) AL g J5e— 1 -5 LB k-4 Ak L S— AR bk -4 - 2 VSR IR e - 1 - A 4
T ke \NEREnEIf [1, 2-albie-2-8k. [1,4] = SRR E-1 -2k b ng b 2k | PO S0k g
Fe | AR R A | Y SRy B L O SRR AR A L S R A | 7 SEOngE g 2 L R W 2 L I R L BRA R
MR A, IR T R I TR B RN T A B VAR IR T FU B VB AR IN T Ge Ak L mRnE
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BB PR R R R AR B e 2R bk 3 | 3kt
KL \ NG EE | 2H- ML PR L L AH-ME IR R L B BRI L1, 3- T AR IR O b 2k Lt e b R L
MR fEE TR ARER T A SN R | MRy B T AR R | b P e R L IR b s | TR e
bedk 3-EM AR [3.1.0] 2 he e 3-AAE T [4. 1. 0] Rkt R AR (2. 2. 2] R e 2
SH—W5| e i | 2 Mg B FNIN- L g B R B 3 - th B R AE A LI YE N - B 2N IR R P
R (=0) T4 BUCH) R EF 09 e 5 2 g BREE AN L, 1- SRR S bk L AR SCHY 230 3L A
e Ak — N EL 2 A AR SCRTIA R BA R ZE JdST b B .

[0185]  RIE“HIFE” RIBS-.6-BT- LRI BN FIRER , 7 B BHES-20N FH-F KK
R FEPED—DRIFIRED , IS EE/ — A MEE A E MR E T 1555
B S 1] Rtk e 2 CELFE B0, 232 R b ue L) | vk nde 5 | ok ia SHE kb g 2k | v 3 (AR, 4
FeBLmg g BE) (nprde BE | =R B npb R G | Yk BE |k IRy FE | SRR I R e L | SR — e
e N LT S 1P SN e N B NS B T 230 B AN S Bl 31 T I B
T g S PR PR | 05| e B | NG IR BE L TRGR BL | AN B L =GR L | SR Hg| MR AL e 2 VA L I —
P L | = PR RL NgE TR BE IR I | R SRR I 3 | 2R R ngE iy FE | 2 B IR R | O I AL R | sk
Wk 2 V2 R A S 2% gt B ARG i b g i o R O AT A — AR B N AR SCRT IR 1 BUAR gk ST
HEHUAR

(0156]  ZERTRERUYE LT , FEREL 5 AT L2 Bk (WOEBAY) SRR (BUEER) 8410 . 1E
REEBTTAERR 1], SR ER B ) IR J0 5 B A 7E ML e B9 58 2. 3.4 . 5BR6 47 , BEE AT 283, 4. 5B
647, BENERT 2.4\ 5ER6AT , MEIERY 2. 3. 58647 , BRid . PO Sk I LB 1y (thiofuran) FEWy
(thiophene) LM B TU EU LM A9 2. 3 4BGAT , MREIE | DK 1Ak B IBE W P 2 L 4 BR 5457 , SR IEENae | ALk nge

B BEME 3 4BR5 0L, FTANE B 28307, A IR T BEr92. 384N, MK 2.3.4.5.6 . TELS
o7, B FEEMK A1 .3.4.5.6. 78817 »

(01571 2% ZMAEMR %1, AB-A I RIAB RS HE S T EAR AL T b g nt
MR A5E ~ 2—RLE IR BR 3L TV K | DK A L IDK PR AR 21K 1R K | 3—1BK PR b | bk g ALk e b | 2Lk P bl L 3
AL PAE R | IR I L IR P PSPtk \ S0 MWk LW (P8 F) LASE 5 S M R B3¢ S VAR WK ) 247, Wb R (4 4457
DA B2 PR P B B K B 943 o

[0158)  “AURM” 245 2 A & B L Eh 8 A oy AR 77 A8 B9 74 o BT LA P AR 4TS 2 S i
BB R B ALE VR AR, F B AR SCHA i 03k 1 2 L VE I X BE R PR A AT
LA 20 e B e FR AL S P B AL 38 TR K AR  BRRE AL IR B RRAL L R4k IR ES AL\ BE SNAE S5
EIL, AR HAREARR LSRR Y, BB ET S FEARHKR LAY SHIL
Al VA 7= A A = M B 8 B 77 VE = L A .

[0159]  ARiE“ZMHIFY I T FRIER, HEEFH S ESHKIIEER S AN 2TE
VER A LW, BLASE X348 8252 770 it B0 Mk BB AN i) 8252 10 25 M 50 A 28 49 1 U 7)o
[0160]  “FEB” 2L EEA S BB MEY K EHT.

[0161]  “FasE” il 71 2 £ b B B FUFE g 77 I 3L AR b (R 45 BLAD38 R T 22 %8 o T R e B PR 1
37 o BT 0B 2R 8 RS B PE R B P A i B R FE AR SRR FT ZR18 1, 3F BLAE R AR 19 i 24
Yyi#i% (Peptide and Protein Drug Delivery) ,247-301,Vincent Lee Ed.,Marcel
Dekker,Inc.,New York,New York,Pubs. (1991) #lJones,A.Adv.Drug Delivery Rev.10:
29-90 (1993) AT T £5IAR  F2 5 ME P LAFE Pt B 00 8 /8 R MU E B ik B i IR B . 9 7 R

35



ON 107206102 A W B B 22/83 T

#ifiik , HU7HP] AFE40 CARFF2A B 14N A, Mehd 52 #2 52 VE - [ HIFFE2-8°C T A& 478, I8 1
FIMFE30CEA0C TREESIAN A, f/HAE2-8°C T REZED2F . BHIFIEIC TR
B, 38 BRI AE 30 °C T AR E 2D 24E , FI/BRAEA0CHasE B /06 A Bl a0, 7 AR B R4
RER L REE R RS R IR. B t, “FaE” Bl UL & Hd/NF 10 % fufitik T
215 % K8 8 AEHIF P AR ERFE AL ELH T R P, 7] LLIEE E HIRIE 7 TR R K
AT B B AR 3 0

[0162] “ZB” HIFRERB 5 A MK E AR K725 K8 15 S8 6@ & 25 4250
% 350m0smfifJ 1583 [k - KRG (K8 #1838 AR T A ML B $U5 . MR i, RiE “F8” AT
R 12 3E I s T A ML B 055 B tn, BT DA AR SR SK R BB B IR T EZ S AR
IMAERF/ BB PR BI R, AR AR BRI R B,

[0163]  ASCAT AN “Bik” BFEZ % L rl 82 1804k, MU FIsiE & 7, H e A=
Rk xS % 3R T H P B 4 MRS A s & BB AR B 8252 (0 34438 % & & /K pHZE b
B A FRTEZ BN SFEREE MR RE TR ER BN A ER: Lk
7, BERRLE K9 FE @ FAH10MRE) LG EAR, wEAES KRS AR
FE s EKER SN ZHE Tl SRR H &L A EBE R R B S S B B
R B W HADBRAKAL A4, B S B B SOMRS B A WEDTA Bz H
FEEE SR L BUREEE « ST RPUAT B T s AN/ SRAE RS TR EE MR et 2% B 2. — B2 (PEG)
FIPLURONICS™,

[0164]  “Z4%: W] 252 AR RIS LW HIFI & Mk LAMA I ME T B R4 . 25 %
ERTERZ BB A B R RN R T2 rh) R FRE RIS E . R LB NER A
FERHIREITT T EFRLTABRAEIER. A, &N TR AEHR . SER. SR
B2 EUIRER (B ER L TR BR VTRRER TSR \ X R L IR ER VIR R (IR ER L A E M AN R TS E
T RE LT 5 R AR ISR e 5 & BRI 2950 VI AN R AN L e L I =R R, S 3 Hn
HFRR.ZB . 2-BREZBR.EROMR FELB.EFRZMB T HBR BRI ET R AR .
2-FRENER 2-EARER AR LSRR - FEAER. TR T R EFR.3--2
FEE P B R 2- BRI R DUSR MR PR ER . AR FETRER AT AE R b R R
AR BRHIR RUREER . E DI ERR . SRR EEDRR A R VAR ATEER B
FER ZEEER A EI R TR MR R ERER . Z B IR BE IR . R AR W IR IR K IR L 4B —
M2 R ARAATR (palmeic acid) JAREES . FREAR . LFERER .1, 2- 2 58 —HAER \ 2-¥2 3L 2. T
BRI ER \ 4- SRR ER 25 - 2T B \ X B R R L A PR T R L 4 - R B IR (2. 2. 2] 35 24—
L-FR R R BRHE 4,47 - TR XN -3- (BE-2-15-1-F Q) BRI FNE,

[0165]  “Z4f b AT 2 M B 4345 LARC 1 99K A0 07 sIC B (1 BHLA A AL B, 43&
WO B8 A 3% BB TEH BT AR & S8 AR B 410 VB8 V40 A VBK B AL LA B N TR LT A T R
W & 2 5% 1O RN A5 ML T B 0 45 A B « AP B RO UR < BRI Bz « IR B R 1k B8 - 28 e vt i
[Ban, NR’) «F GEHR BM ST M HERCr-af5e 2 , B 204  Tris) ], Bl R A R . =9 % = Z 8%
S EAE O - R . PR R VAR SRR E R Uk
A EE-ER . AE A IRRR . B30 2 R R R R R AL L AT R NS IR L IR
0E N-Z FEIRIE R IEH BE S5 A A E R BV EHR R R A LR LR = 3%
IR R IR AN EE A
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[0166]  A] A TR BARY HE 254 B2 0 BR AR LR 1T 4 B R BRI AR L , Bl A &
R, HAR, FHEAR, RELAR, B ER, BRI R LB,

(01671 “Z§& BRI #2147 S b7 FN Eh A RS AT AR B b IR mRORT R AR I RIVRR i e ) IR 22 o 55
EREHRAN/ B BREEER, RIORIEF 2R .

[0168]  “2hf EWIHRZMIME R U 5 REME LRSS, BE P EBUR A fEFR EH
BRI/ B RS E MR 2 F - S FIA T R 5 BN, “2528 LT th
B LLFROA “ORF ARG o - B P RO 0 BCE A R RO M B 48 - R IR, A SR S E A R 5
FP U0 ER SR A B AR AR BR - £ UEY, Bl = STECE R o T E R PR, B a0 R R
BEARBEPEEE H oy PR ARE.LAEANEER A _E R 8,
PLURONICS® s & H 4 A . 55 51 7 90 M B U - (R4 70 6043 Ve A B e, DA R S 2
PAZRE M7 0 H R = MK IR o T SRR A SE ) LS R &0 R 2P0 VLM R A L R
7 ZF BAE AELRAE AR IR R R SRR B R L E L TR £ 2 S
AR JR PR E UL RO FE RS R B E T, R AR A S R, I FLNE 2 SR L FL AR R
ZFERRE , SRATHO AR AL S o B M2 °T LUR B B FLVE 1 - WS I 53 41 0 S22 W 20 08
HE 58 27 M | 7L I A0 S 22 2 B o PRI ) 25 2 b ] 43R B2 O R AR SO i R B R
¥ 25% ERTEZBORE LA “RIPE” (BIInTR ) IR ARG , X BRE & B BE M1 A
(Bl , 7E B MGERF 2 Ja) 24 ERIGHYEA LA FE g A s B

[0169)  ASCHTIRIERT “FRREF" R 252 LT RZ K FEA T AKN Z2XH) JFETAT
1] 2 B A 1) 70 5 5 40 1R T J B ST IEC A A 1B TR) o R B PR B AR R R B HE SR TR K LV B AR BT K
(BWFT) pHZZ /& ¥R (5 an e R £R 52 ph /KD o B b /K VMR - PRAR VA VR B B W VA VR - TE
AREETHETT Fe v, R T AT LA L% Eh A/ B VR K K B VR

(01703 “Bjj JE 57 & AT LA AN B AR ST 75 o DA YRR 2D 40 B VS MR R4 &4 - 0 40, B BT TR 5
AT AR BEAE 7 % A& (22 FUB) B3R 7R BT TR MR SE I B+ )\ se ik — F B R 3 AL
FUABRTE FILAE (R TR P ETIEIRE Y, K a2 K aw)
R HAM SRR O By 55 770 B0 36 55 IR B A0 2R By T SRR B, X 3 7R R R e R I v ¥ A
ZRFF IR PR B BN R TR PR R T T SR ) V) AR Y A I 3-SR Y o AR SO AR
B B JE 51 A R B

[0171]  “AME” B iR E” B B E” £ A3 - W e B FEEA IR T ISR 311 ()
W, 4SRN ), RACSKENY (Bltn , AR AR RACK BN IR ) » S -F w5
) B, AR FUKER) o FESRLESE T 2, MEBSZ RKE B A .

(01721 AT A, “WaI7" (REEIRZAABI I VG yT7) RARIRRTFT1, B 7E IR AR
PR AR T I A, LH SR AN EY B ARIT AR - 16T B S B SO R A48 (R AN T B IR 7
BRI, B B MR OIS , A R B R B BCE W TIUS , T A I Le AT AU AR A
SN ST ) o £ — M SEFETT P, V09T T LA RER A IR AE AR , IR B 99 1 AR 4T B R R A
I EE J SR 5 R LB e 1A 0 P 2 PR ) 3 2, SR P IR A O TS0 B A 5 LA X 422 il B 38 1) T
J& o FE—LESZI TS R 7 » AN R B BIAAC TACHI T SiE G B 75 HA) 5 Jie BV % 1R A 1 B 7 ) R B
gk 2D 0L Y R / SRR G O 2L AR AN 2R B R B A T BT o

(01731 nARST R A, “BREB7 BIGIR T 55— Pk 9T 77 SR Ah it A — ik 97 77 2. R U,
“BRET AR AN A R B At va 7T 77 2 BT, BRI BR 2 fE R AR — FhvayT 7 2.

37



CN 107206102 A W B B 24/83 7

[0174]  RiE “BMIAE” 2 48 MR P A AL G , HOR B B 5r s B A T BU R - AEF R
A (0 24 85 Bk B o B R R L B T 9 R A 7 g N Bl ik B K S 48 2 R LA
BEN I ARAE 9 i (Uil 28 SRR IR 28 ) 7™ B 5 ROME o BRMIAE AR L1 Jia 2R o e G B RO S 3 B2
% AT 5 5L A PR AL M PR B, B T B AR B R o 4 T T A i LY A 8 B B 4 ) F At
BRAL, 3 BUB L B SR UGG BRAL o LB AR L N IE R BB BB

[01758] VAT A ME” R FEIFFERER AT EREFBRIBR/DKE A XHEBTAERE
ATLAMRYE o 208 32 B B IR AS VR RS VPR AR E R R R, DA SR AE R o B B 7% O
HIBE I AL IEIT A B E W RIEKIET A RBARBEEMEERETFFRNE £
MR R BT ARERA YR ENBRETHEIENE £, METraNE”
T 2 /D O i > A B R A (B a0 B0 43 S B AR T4 25 BT A — DX E R 4B S
T BRER TE A B A7 (CFU) I8 - 72 38 RAKRI 5 T , o> 2 DR 2 M E B — 7 | . b &
Z /D345 X AR T AE 55— 77 T, (8 A GURE S0 JUE % , B8 A U IR i U 5E
FEAR BTG UK T LT AR B — SRR TT R, 5RGL B FH 18T B BUE 7T T I6RT #Y BR 4 ML
BIFRMALL  WBIT A M ERAERIT HAS TR — MRS FIEPRAACK &, HSLI AR
3T+ B, AP EENAACEE G A ED »

[0176]  “THEG A R £ 18 AT I TR 45 RAE P R RITIE AN (7 B A B . 18
BEA—ERZH TAERFN RSN R, REAERE TEREREF RH & Z 8 N+
£ TR FIER, B AR E A UM THRITARE A DERTRF . M ERELED
BRI TR R N — R B — DR R A ST B E .

01771 “IBE” L 2R f5 LIS A R 2B E 254, DAMETEBACET (8] 9 4EFF W1 4R7R
TR GF TR o TRV RRE” 45 252 9% JE AR I8 U e S 04T HOVR 7T, TR A0 I3 LR S P
(0178]  RiE “GERIBAY” AT HER QF/ART R EREFRRsAR, Has&x
TFE R IXFVR ST 7 & RAE L I HIE VS VA AT IR RRIEM/BRESHER.
(01791  RiE“FW” ZIEAFHEBRAGAESZIER 2T, MARE FEFUE" RIBAEHR
BEfAE LERBKS T

(0180)  ARiE “SLAk FA4A” 2 48 B A AR R Ab 224 B A2 (8] b R 7 B B RO SRS U A R B AL
x/P

[0181]  “HExTmRids” 2 IFEA AN RE LN F P ORI AE RAE, Ko F AR IR 8

15 o JEXT BRAA B A AN IR B I ER M 57, B0 ., W A5, DGV I PR B 1 o AR R BR SR AR KT VR

BRI ATEE SRS T E R ik e 5.

(0182]  “Xik FAMA” RIS AR LAk A, ENTRIFEAE S EE .

(0183]  ZRCAH A S A4k 25 58 RN 15138 5 11§ S . P . Parker i %8 , McGraw-Hi 114k 2% {7
H (McGraw-Hill Dictionary of Chemical Terms).(1984)McGraw-Hill Book Company,
New York;#Eliel ,E.fIWilen,S., BN L EMRISLAEIL S (Stereochemistry of Organic
Compounds) (1994) John Wiley&Sons,Inc.,New York.¥JZGHAL-E5HLL651E M RAF
76, B EATR A B MR- M i 58 17 . 7 fE R SL 2V AL & 40T, BUDAIL ,, BRRFIS AT
RAFFRTEHFHAPOLEX B AF RTINS ) O kBRULEITIRIRAF
HEEMS, Hy O IR RUEMRETER UL () BdAFT LSRG IR 3T T
B BN, X Le ST AR B A R AR E B, BR T BRI SRR B AR T A A

38



CN 107206102 A W B B 25/83

AT ARR g3 B e i 42 , 3K 1 S A4 4 PO VR 5 0088 5 R S X R A TR B 470 o 8 o B A 4 7 50 2 50
TBEVIFR RSN HEIEIRE& YIS AMNEEY) , F 0T 86 R A R0 I REBGE A2 AN FEAE SL AR I 34
BSTAE B 15 TR R 1 0 o RAE “HNEHETR B Y T “SEHEYD” & 181 Yo 54 iE TR I 0 Ph e B 44
YR EEIRIBEY .

[0184]  ARiE“RIPEMA” BRI EAE, H@E A THEB R SFEERA, mEE
EREAELEY LR Fan, “AIEART R £ ERIEAE LREARE, Z R EE R
PUEVTREEERE . S ENEE R EOQTEERAR T LBE . =ML BE BT & kR
&k (BOC) & ik (CBZ) F9—7j W FF | ZE ¥R B (Fmoc) o % TR I3 R H B iy — MRk ,
2 WT.W.Greene, AV & HRF KI{RP " (Protective Groups in Organic Synthesis),
John Wiley&Sons,New York,1991,80EHRA.

[0185] AR FHBIARIE “4)” B e AR P FIH A N 2301940 R @ F IR ET
[ 72 5] 7 EE S AHE GFAHR) 43T ZERSE R G TR

[0186]  nACAIFFM A FIERFETEH, BEER —FM . “— N X 8BEHSS,
FrdE BT SCAA BB B, 3B B B B 2 A — Bl AR, Bl A BB IR &, I
HAEEXRFGUEEARAN RE M EENDE.

[0187]  III.4HRRALS FIJ7i%

[0188]  FAFE-DUEL A (AAO

[0189]  ASCHYSEIGSSE RoRA AJHL R, B IEHER A AN 4R f T B RS E R R T 2 .
AT EX—BR, RRARE T —FASRE T 7, kB R FEEERANE T 4M
HI AP X % 5 & 3 B & BRE AR FIE X BRI FIZE R MPAER M AT H B RRK
FAY 4 B RS o R AR .

[0190]  ZRAKBARGL T —FhIUETE ST, H B AR @t S0 m T 5 M P AE R IG IT R E R T
B7 b Fu A Rk R RV VAT REE I B IE R AW AAC) LI, KX E SR A
& PR (BHEMRSA) BRIV AIMEEE M RN SERNER RIEEETE
YD ARz RET R AT EAR YN E GBS IR JEL R B L E B R
s L R EOEBEAREREB, 2 RKSHHIAINYHEMRKT F RN BB EA
% (DubowchikZ% A (2002) Bioconj.Chem. 13:855-869) . B2 BIR T B4 3N A HIAACK
P&l o AN SEAEAR — Fh 20 B BR 1] , AACES — A FHMLH1 I I SFR 7R AACTE N BT 2, P AR 2
FIE MR (HTHAEK KRR , BRI B UIEI N 1k B T AER R RGP R ELH & 2 L )
H 4 B 0, T 40 BR R AE 78 T R a2 v 89 3 — B 200 48 75 =5 20 MR UAC , 3 2 A g v R 4 M
Bk 40 A, 75 15 3 R PN BT (R D A B SR 4 T b @ I A RIE MR E B2 . A R BHEIAACHE
Wit RESHEREME, FEAEME B ETHARBENEETE BN BBERER @S
XFPALE], ANMCBE R TE AR FITEFRET EMMAERBIT &R A REAEN
T o BIRAS A BA AN B2 45 5E R FAL 1 B PR 1) SR 52 , (HAACER I = FHIg FERIAL B BB A R
YEME (1) AACTE Het B 4 B8 (1) 'r L Zh 420 4 B pR 332k e A8 3R, ATIT 388 0 sk A 37 85033k O\ 40 1 & ik
P 75 W 3 R4 o (O 0 ZE R 0T« (2) AACTRI SR T , WA T 330 10073 e 40 PO %o 95 125 440 78 ) AR A
FF7E SR BREE TP A 2K DS 24 40 1 7E 5 WK V8 B 1 o B ek B SR PR B BB T T B 75 B9 AACTHT
DAL & AN, R F & 7R S GH M 9 B /N A B R R U BRI AE &, L4ERF K
BB EE /AT 770 A, BE 2 B SRR 25 1) 40 T8 M\ T 56 77 78 1 40 At P £ifs 2 o B o, i b 3 F
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TUE R ¥R TT 75 12: B0 B 45 & FR TR IX Lo AT B8 S B3 “ARic” , SR 5 o e k% B AH 4R Bz v 19
M, NTTIR B R H 3 — 5§ 8. (3) 5 M IMLIE PR BERR I AE F AL, MCIE IS HL A&
5N EERNEAARE RN ZH BB 15 AACK B ERN LRI 15
e ESHAEEREEENXIEFBEXEBHNER, ANRHEESSEHANRER
HBAEFIE Z B MEAE U FHAACK BAYR T AR T gy, B AR RIE A& /.

(01911 HME-AERRESHESYE S HFEEREEER WTA) Jiid, Hidid & S BT Y)FI 80 3Rk
RESLHMMEEIFIRBERURER.

[01921  REIMEEHTEZEA TR MU-NEREEY -

[0193]  Ab- (PML-abx),

[0194] Hdo.

[0195]  Ab/ZHLEEREEEER A4

[0196] PMLEERA FREEAEF VIR SERKIEEL .

[0197] -Str-PM-Y-

(0198]  HrhStrj& FE{H 85T PR HLAK B8 7T, FNY A 18] & BT

[0199] abxEFIEBERMUMER A

[0200]  p2 M1FISHIEEHL

[0201] FIEBREDIERAUEMERFHIER.

[0202] FIEBRANERT UL S5EQE T VISR IEREELIERNZFR.

[0203] Itk RBEWRI RIS E T RAFRI:

{0204]

[0205] H,

[0206]  mELRFRIATIEA) B2

[0207] RAZH.C1-Ci2keF£ELC (0) CHs;

(0208]  R'jZO0H;

[0209]  R*BECH=N- (FIFZ) , H o BTk F« IR EAT % Hh g — N3k 2 Nk 7 3% B C (0) CHs.
C1—Croft g .C1—Crak 75 3 L Co—Coo Z4 IR FE L Co—CroF5 FE FNCa—Croik 34 22 1) 22 [ B A

[0210]  BRR'FARZJE R FLICER /N TG HE & 4 35 2 B4R 25, HF BT % e BB S A & 1 /< 7
R T5FE IR FE S EE BRI B IR, A B R MR B HR A B N T FR 0 i L ZR IR L 05 R BB BR A
M AFEHAEHF.C1.Br.I.C1—Ci2)5t F B OHEUAL ;

[0211]  PMLA&Z ¥4 % IR S B R FIR®HZ A I¥) B8 A 72 75 3 B 2R IR 2 14 25 12 6 T D) 0 0 R k26
#3k:3FE
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[0212]  AbRPUEERMEEER (WTA) itk

[0213]  HIAERIHSFTLLEL KLY SHES TRE . P HAERH SO E ]
DU AR SRR B9 757 7% 31N B9 07 55 2 it R IR R L O B B SR PR 1) AR B AACEL E R 1.2.3
B4 TREMMIER R R E R 4 Lyon,R. 2 A (2012) Methods in Enzym.502:
123-138)

[0214]  H-EEBEEEER (WTA) Fiid

[0215] AXAFTHEZMEZKAMHAE ORLEBZCHEHRE) LREAMVWIAL SH
S HIWTATUA IR S H BIWTABUAR - FIWTASUAR BT LLIE R F0IE L US 8283294 :Mei jer PJ%E
A (2006) J Mol Biol.358(3) :764-72;Lantto J% A (2011) J Virol.85 (4) :1820-33F01F
SCEETEB 3-40 BTk VA=A .

[0216] =2 QA M4 EE 19 40 Mo BE 2 AR SR A (PON) BEAI B E M AR, AN AT LA RS 52 40 AL
fig, Ty BLRT ARG S AT LA 0 FRIAL S (B4) X EARRmEE AN B R E
PEEEER (“TA”) , HEWT ZRMLESEA (GPB) LRI EMBRESEEN D T TAEFIFIEE .
(1) AEBEEERR (“LTA”) , HC 452 T BB A\ 20 e 22 T %E 1 B BR SRR 2 +F s A0 (2) BETA (“WTA”) ,
FLIC A 3 3 PR SR - e 2 A AR B 4h (B 4) JWTATT LA (5 GPB.S 41 A B2 R B 960 % o
I, B 2 IS ERIE R4 R E TR -

[0217]  WTARIALBELEWMEEY T E S H O EERE B, WTAE i i N- 2, BE 7 % 5 1%
(G1cNAc) ~1-PFIN-Z Bt H 5% ¥ % (ManNAc) #4) B ET — B8 S5N-Z. BE e B2 ER (MurNAc) (6-0H3E
fri&Edk, Kb G 5 428034 H il B ER By (B5) B A7 32 . SEPRIWTAR A MR 11-40/M % 4
B2 -REBL £ (Rbo-P) EH B IT4H M. WTARI 5325 & A B 56 BB FRON TagOR B 5 51 , B = TagOFE
GE MR 2% R BR]) 1 2 35 6200 & BR B AS = A AT AATWTA » AT LASE it a—BR B 5 4 A 7EC2-OHA
HAD-THE B (D-Ala) F1/3KCA-OHAL B HIN-Z. BL# #E % (G1cNAc) #H— B EhliZE T T,
R <2 39 62 3 &) PR B AR B A v 09 AR K B, B S AT LA R a— B-BRIX P 1 i 22 5 MO A 11T VR
B IXEEGIcNACHE BB P M R I & R A H RETERN R L BEF Gtfs) L.
TarM Gt/ Sa—flEEE, MTarS Gtfs/SB-HEH .

[0218]  ME-TFMRSARIAHML A fig 77 52 MR P LRI A R K BB, AR AR H G
STHSMULEEE S HAEERESFF NS IAERE S ENE L, EEUNEEAER
AR TE 40 AR AW B AL B R ALET , BB H A WA TG 400, AT RE LB X Fhdg A= 2R
eV . »

[0219] AR BH BIAACHI FIWTAIL A BT LA HIWTAa S IAWTABIUAA o M 4 5 €8 % 2 TR 18 /R 2 28
F HIBAE M SRR T BN 100 BH B R IR AR R B PR FIWTAS LA (B0 F SCSE 45 v BT iR) o 7E — 4 5&
75 =, FINTARI P & 38 B A R A — AN B TR Bl . AR B AACER TACEIF A& A<
KEAWTAFUAR B CORA R & P F0 N VR AL ET 44 .

[0220]  X¢-FAKREARIWEYT Fi&, TR AP AR UL P AEAACRIWTAT /K AT L TgMEL 41 Y
AT F PP AL 7 — AN SEHE T R P, WIATUA & A 1G] Fh R, 78 38 EAA I S2 it /5 22, WTAHT A4
£ ANIgGl,

[0221]  FE#EANULEA A0 B o, BB 4B 50T (514n4497) $8 2 HIAb AT LA IR 9 “S” k&
7R, B INS4497 ; iIX PN B IR EE R 18 5P BI B AE T (WT) SRABA FF 21048 B §9 3048 . Sk 0 28
P FUAA B 1 an4497v8Z JE I v RN A RS . (Bl il i 24K 5 |, iR 8 L ER
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752 JRAE R  RABRR / R BRI 7 5 o X Se P AR R] LLFE — DB S AN IR B AL TR,
T K FESE M R CAT HE M (B0, I R SR AR S RIR RIS A L SR A Y
RABMRRIIRAA ML M S B E N UR S & BN BB R T EE R 4K AWTATT
A A BIETEAR K B . LA TBR 3E 5345 ULEH , CDRYR 5 R AR #EKabat 34T, BIEE X 4 5 2
RIEEVHAT RS .

[0222]) AT HBEUUFETACKEY) , A K B FI HFINTATUAR AT LA ZEL 85 FIHEE o 19 — A P B3R
MNEEE TR Cys, AT 5EL-ERFEMELE S, T k.

[0223] B 11AFI11B4> B4R GE T VO Fb A SAWTACH BRI R BRI AR (X (VL) FHEEE AT AR X (VH)
IR I BE E 5 L 3 . iR HEKabat4i = , CDR/FFICDR L1.L2.L3FICDR H1.H2.H3/NHE T kIZk.

[0224]  F1A: HIWTAaIE2ECDRIFF o
[0225]

e T ©bRILIL T CDRL2 |  CDRL3

[QQVYISRRT

(SEQ IDNO.1)

4624 | RSNONLLSSSNNNYLA | WASTRES

{SEQ ID'NO.7) | (SEQ.IDN

[3359 KSNQNVIASSNDRNYTA | WASIRES | QQYYINPRT

(SEQ ID'NO:13)

| SEQIDNOS)

6267 | KSSQNVLYSSNNKNYLA | WASTRES | QOVYISPPYT

NO:20) |

42



CN 107206102 A ¥ B B 29/83 T

T EBREE

DYYMH, T [ WINPKSGGTNYAQREQG

| (SEQIDNO) | (SEQIDNOS) (SEQIDNO6)

CGRGGLRDI

[4624 | DYVIH [WINPNTGGTYYAQKFRD |

| (SEQID'NO.10) | (SEQIDNO.IT) (SEQID'NO.i2)

DCGNAGLRDT

[4399 | DYVIH

| (sEQ ID NO.16) | (SEQID NO.18)

| AFSSLGAGGYYY

(SEQIDNO22) | (SEQIDN0.23) YGMGV

) 1ID NO:24)

[0228] GXJVLAIVHII FHIO0T -
[0229] 446143 %% 7] X

[0230]
DIQMTQSPDSLAVSLGERATINCKSSQSVLSRANNNY YVAWYQHKPGQPPKLLIYWASTREFGVPDRFSGSGSGTDF
TLTINSLQAEDVAVYYCQQYYTSRRTFGQGTKVEIK (SEQ ID NO.25)

[0231] 4461 EHEF] BX

[0232] .
QVQLVQSGAEVRKPGASVKVSCKASGYSFTDYYMHWVRQAPGQGLEWMGW INPK SGGTNYAQRFQGRVTMTGDTSIS
AAYMDLASLTSDDTAVYYCVKDCGSGGLRDFWGQGTTVTVSS (SEQ ID NO.26)

[0233] 46247 R B [X

[0234]

DIQMTQSPDSLSVSLGERATINCRSNQNLLSSSNNNY LAWYQQKPGQPLKLLIYWASTRESGVPDRFSGSGSGTDET
LTISSLQAEDVAVYYCQQYYANPRTFGQGTKVEIK (SEQ ID NO.27)

[0235] 4624 FEFE ] AF[X

[0236]
QVQLQQSRVEVKRPGTSVKVSCKTSGYTFSDYYIHWVRLAPGQGLELMGWINPNTGGTYYAQKFRDRVTMTRDTSIA
TAYLEMSSLTSDDTAVYYCAKDCGRGGLRDIWGPGTMVTVSS (SEQ ID NO.28)

(0237] 439942 4% R] & [X
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[0238]
EIVLTQSPDSLAVSLGERATINCKSNQNVLASSNDKNYLAWFQHKPGQPLKLLIYWASIRESGVPDRFSGSGSGTDF
TLTISSLRAEDVAVYYCQQYYTNPRTFGQGTKVEFN (SEQ 1D NO.29)

[0239] 4399 FE A A X

[0240]

EVQLVQSGAEVKKPGTSVKVSCKASGYTFTDYY THWVRLAPGQGLELMGWINPNTGGTNYAQKFQGRVTMTRDTSTA
TAYMELSSLTSDDTAVYYCAKDCGNAGLRDIWGQGTTVTVSS (SEQ ID NO.30)

[0241] 62674245 n] X

[0242]
DIQLTQSPDSLAVSLGERATINCKSSQNVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGTDF
TLTISSLQAEDVAVYYCQQYYTSPPYTFGQGTKLEIE (SEQ ID NO.31)

[0243] 6267 EHENT A X

[0244]

EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMG I IHPGDSKTRYSPSFQGQVTISADKSIS
TAYLQWNSLKASDTAMYYCARLYCSGGSCYSDRAFSSLGAGGYYYYGMGVWGQGTTVTVSS (SEQ ID NO.32) .
[0245] AT AEFFAACH AW, ARARMEE T —Fh o BB TRE DA, KA A BB R
WTAQ) , & — N EEM —/NHEE, ZL8E S & CDR L1.L2.L3, Bi%ZH8E 4 CDR H1.H2.H3,
FICDR L1.L2.L3FIHI \H2.H34> 54 & 45N Hifk4461 (SEQ ID NO.1-6) <4624 (SEQ ID NO.7-
12) 4399 (SEQ ID NO.13-18) F16267 (SEQ ID NO.19-24) FJCDRIIE R 5%, i E 3K 1A
FIR 1B BTN

(0246] FEZR—ASERET R, 55 WTAa) 43 58 1 B4 75 B JUAR G S HEE AT 28 X (V) FOLgEa]
ZF[X (VL) , HH VHS B ZE 454461, 4624 . 4399F1626 7% [ VIR FHIHKE L WAE S
LS FEFIE — S —MEEMN A HE, ZFIIFR—HER96% .97% .98% .99 % Bk,
100% .

[0247] AR EBIGHRAE T A& ME 129 5] B FIAb B R F I TIWTABFLAE A AAC . 72 — AN 5L itE
77 R=H, Z BRI PINTAB S FORE B85k B B 1297 B9 13NMAbH i 4 — 4~ I CDRIFCDR LL .
L2.L3#MH1 \H2 H3 /£ B — L H R+, KK BIRM T LN FHE— MV &4
BRI E E8E 2 095% 7 FIE — K 5 S M PIWTABY LA 7 S5 — N Bk, 55 1F —
996 % .97 % 98% .99 % B100% »

[0248]  FE13FMPIWTABH LA+, 6078F14497 Y &1 LA 7= A 28 44 - 1) 7EL#EFNHEE H i — D BR
PN RE TENCYs, AT 5EK-HERPEEE S F1ii) HpHEE 1) F— DRIk
AZJE (v2) , BLE WG AT AN SR EEQUER ZE NET BREV (v3Fve) o ,
[0249] 13A- 101 3A- 24— BEHIWTABHL 6078 GRABM) KA Hv2.v3 vAI & KLEEH &
FHIRFF & H LR CysHILEEZR 46 H BAE 1 19 CRINE & X B0 R i (FEiZ L T NEURR I
5205) K ZFR, B WIv2LC-Cys I8 B & 51 AN BILBE F M CysHI 44 2. HCLC-Cy s & L &2
PUARIHFILEE & LREILAICYs. I 13B-1F 13B-4 B 7R T Hi-WTABHIE6078 (Rizif) K3t
AAEV2 V3 VAR KHEERILE XY, PN 8 — NS — M AR EF E T A5 TR
AK.Cy s FIHEE AR 4 F REAE I CRIRTE SE X B9 K i (FEEURRZE 5 118) .

[0250] 60783 4ET X (VL)
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[0251]
DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGVPSRFSGSGSGTEFTLTISS
LQPDDFGIYYCQQYKSYSFNFGQGTKVEIK (SEQ ID NO.111)

[0252] 6078 #E A ZF[X. (VH)

[0253]
XX1QLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNANSGNTGYAQKFQGRVTLTGDTST
STAYMELSSLRSEDTAVYYCARSSILVRGALGRYFDLWGRGTLVTVSS (SEQ ID NO.112) H P XEQERE; A

XM, 1BV,
[0254] 6078%%%
[0255]

DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGVPSRFSGSGSGTEFTLTISS
LQPDDFGIYYCQQYKSYSFNFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO.113)
[0256] 6078t & IR T 2 (L 8k

[0257]
DIVMTQSPSILSASVGDRVTITCRASQTISGWLAWYQQKPAEAPKLLIYKASTLESGVPSRFSGSGSGTEFTLTISS
LQPDDFG1YYCQQYKSYSFNFGQGTKVEIKRTVAAPSVE IFPPSDEQLKSG TASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID NO.115)
[0258] 607SWTL K &

[0259]

QMQLVQSGAEVKKPGASVKVSCEASGYTLTSYD INWVRQATGQGPEWMGWMNANSGNTGYAQKFQGRVTLTGDTSIS
TAYMELSSLRSEDTAVYYCARSSILVRGALGRYFDLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY | CNVNHKPSNTKVDKKVEPKSCDK TH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ 1D
NO.114)

[0260]  607873F4k (v2.v3Eivd) =K EhE

[0261]

~ EXQLVQSGAEVKKPGASVKVSCEASGYTLTSYD TNWVRQATGQGPEWMGWMNANSGNTGYAQKFQGRVTLTGDTSTS
TAYMELSSLRSEDTAVYYCARSSILVRGALGRYFDLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF SCSVMHEALHNHYTQKSLSLSPG (SEQ ID
NO.116) H e XA] LA M. I3V,

[0262] 6078754k (v2.v3Ev4) ,Cys— L IRALE B 4%

[0263]
EXQLVQSGAEVKKPGASVKVSCEASGYTLTSYDINWVRQATGQGPEWMGWMNANSGNTGYAQKFQGRVTLTGDTSIS
TAYMELSSLRSEDTAVYYCARSSTLVRGALGRYFDLWGRGTLVTVSSCSTKGPSVFPLAPSSKSTSGGTAALGCLVK
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DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYTCNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNHYTQKSLSLSPG (SEQ 1D
NO.117) H A XA LA M IE v,

[0264] FE—NELEEHEP, ZRKARMET 2 BHMWTABTUE, KO &5 ERMRE, X
HHE & 5SEQ ID NO:112%F /095 % [F 5 [E — MM VH. /£ BIMISERE T B , ZHAEc a8
5SEQ ID NO: 111 BEH ZE /95% 73 [F) —HAIVL. ZE— N BAR LR 7 R P, iZIWTABI A B
BREMEBES, K LM 4 SEQ ID NO:111HJVL, HHEEH 4 SEQ ID NO: 112 VH, 7£ 5 B4k
ROSE i 5 R, %59 BERIWTABI LA & SEQ ID NO: 113fJLEEFISEQ ID NO:114HHES .
[0265]  6078Cys T2 I HFILEE F 24 |T LA CAEAAT UL R 40 A BT LA TR AR A F 532 3k -Abx
T 8] 44 5B B SSEEAD, LA AE AR B O HIWTA AAC. RABMHILEE (SEQ 1D NO.13) BT LA 5SEQ
ID NO:117H89Cys T2 HEE AR XY s iZ 24 7] LR H P XAM. IS VA4 & 4. SEQ 1D
NO.115f)Cys TR2ALBILEE T LA 5L FEC X : SEQ ID NO:114A9H%%E ; SEQ ID NO.116RJHBERS
14 ;BXSEQ ID NO.117f)Cys TFEALAIHEE B4k (FE1ZR A, HFILE Y ACy s TREILHY) FE—
MNEARLETT RS, K H T FIWTABH AR FIHIWTABAACEL & SEQ 1D NO. 115MILEEFISEQ 1D
NO.116FIHEE . '
[0266] [ 14A-1F014A-24R {3t 7 HIWTABAD 4497 GR&i) K Hv8AF A& KL . &8 L2
Cy sBILEE A A Hh 18 52 X R b it (FEEURREE 5205) #9 BAEF AICER IR . B 14B-1.14B-2.
14B-3 7R PIWTABADb 4497 CRAS 1) Fnd v8AS 44 i) e K HEELL 3, vBAE 4R FECDR H3AY966744D
AR NE, R B SRR TREUMICys. &5F LM Cy sHINEERS 4 B 18 2 X Cul FF IR 4E /Y 2 AE
HEJCRIN (FEIXIE WL T NEURRE S 118) . KRB 1fAICDR H3£ZGDGGLDD (SEQ ID NO.104) ;
4497v8CDR H3;ZGEGGLDD (SEQ ID NO.118) .

[0267] 449782 EET] A X

[0268]
DIQLTQSPDSLAVSLGERATINCKSSQSTFRTSRNKNLLNWYQQRPGQPPRLLIHWASTRKSGVPDRFSGSGFGTDR
TLTITSLQAEDVAIYYCQQYFSPPYTFGQGTKLEIK (SEQ ID NO.119)

[0269] 4497EHEA] X

[0270]

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWI SFTNNEGTTTAYADSVRGRFI ISRDNAKN
TLYLEMNNLRGEDTAVYYCARGDGGLDDWGQGTLVTVSS (SEQ ID NO.120)

[0271] 4497 v8EHFH T X

(02721 .

EVQLVESGGGLVQPGGSLRLSCSASGFSENSFWMHWVRQVPGKGLVWI SFTNNEGTTTAYADSVRGRET I SRDNAKN
TLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTLVTVSS (SEQ 1D NO. 156)

(0273]  4497%%%

[0274]
DIQLTQSPDSLAVSLGERATINCKSSQSIFRTSRNKNLLNWYQQRPGQPPRLLIHWASTRKSGVPDRFSGSGFGTDR
TLTITSLQAEDVAIYYCQQYFSPPYTFGQGTKLE IKRTVAAPSVE IFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
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KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ 1D
NO.121)

[0275]  4497v.8FE 4%

[0276]
EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWISFTNNEGTTTAYADSVRGRF I ISRDNAKN
TLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPG (SEQ 1D NO.122)
[0277]  4497-CysBR%E

[0278]

DIQLTQSPDSLAVSLGERATINCKSSQS IFRTSRNKNLLNWYQQRPGQPPRLLIHWASTRKSGVPDRESGSGFGSDF
TLTITSLQAEDVATIYYCQQYFSPPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO.123)

[0279]  4497.v8-E 4%

[0280] '

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWI SETNNEGTTTAYADSVRGRE I ISRDNAKN
TLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDK THTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO.157;%5
SEQ ID NO.1224H[F]) »

[0281]  4497.v8-CysE4E

[0282]

EVQLVESGGGLVQPGGSLRLSCSASGFSFNSFWMHWVRQVPGKGLVWI SFTNNEGTTTAYADSVRGRF I ISRDNAKN
TLYLEMNNLRGEDTAVYYCARGEGGLDDWGQGTLVTVSSCSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPK SCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVL
HQDWLGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHMNHY TQKSLSLSPG (SEQ ID NO.124)
[0283]  ZKBHIRGLAY B —Fh o B HIIAWTABIU A G & EREA 25, B+ EH S 4 5SEQ 1D
NO: 12084 % /095% /7 3 [E] — MR F VH. 78 BAMUSEiE T R, Z I E B4 5SEQ 1D NO:
19OBRAH & /L95% F A [E — MBI VL TE— DN EAESLiE T B9, MWTABHI (A B & sE N E #,
H e FriR LS54 SEQ 1D NO: 1199 VL, B HEEL4SEQ 1D NO: 12019 VH. 7E 58 B AR H) S2 it 7
R IZ BRI PINTABIUA 8- SEQ 1D NO: 121 BILAEFISEQ ID NO:122fHEE .

(0284]  4497Cys TR WRIHMLEE A R] UL BAET UL T H A B LA 5 B Ab, T 5
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B3 -Abx P [EEE S, AP AR R BB HIWTA AAC. RABIHAYLEE (SEQ ID NO.121) ATLL S
SEQ ID NO:124fCys TFEALAIHEEAS/ABC X . SEQ ID NO: 1238ICys TFAEALHILEERT LA SLATF
FeXt:SEQ ID NO:157HIHEERS 44 ; BRSEQ ID NO.124f9Cys TIEALHEEZS 4 (FE L /R A= , HFIL
BEHR R Cys TAEALAD) FE— D RAKSLHE T R, A K B B HIWTABHU AR FOHTWTABAACE & SEQ
1D NO:123HIL%E.

[0285] B—AMELEHRELESSEIIAMELIBHRAWTACTEF G — IS S RIAEE
FAEI PR R IRE TS S 5812, B 13AF13BLA X B 14AF 14BAY FAWTABIU A4 48 [F] 9 R AL
SHE7R N

[0286]  HIWTAHUIE SWTAKILE & 2 BUGL cNAC—HEAS 11 X WT A K 3 28 57 A4 B [5) 1) 2 00 o 93+ 1) 3
i Tar A 32t 4% A% Bl B Tar SHE 2 5 $5 B , 38 1o o -5 B4 7 58 7E.C4-OHfT Bl 13 N- 2 B % # i
(G1cNAC) BRI RABMWTA . BH I , 18 AR HIWTAR FL4E XT K B B = TarM (A TarM) . TarS (A
TarS) BiTarMFITarS (A TarM/ A TarS) fHE 2 55 1 By 58 24844 B8 Pk 0O 40 MO BE U #3347 S %
ERIZE 47  XIWTA b A1 a—G1 cNACAE Hids R4 BIWTATUAK (S7T574) REEE R B A TarME AR 40
Mo B 1 2 M) Meijer,P.J. % A (2006) “Isolation of human antibody repertoires with
preservation of the natural heavy and light chain pairing.” Journal of
molecular biology 358,764-772) . R ZIRSR , SHWTA L [1B-Gl cNACA& 14 F HE FIWTA$LAK
(S4462) I45& K H A Tar ST AR I A1 HLEE 51124 20 B BUBERY BRAE , X HI Ml # A 5 b
PERL AL BB (A TarM/ A TarS) BIHR R BEIAR R Z [ AIWTA (A TagO) B BB i 48 D B il % 4
ZEMMIBXEM ST, PLAC LRI A WE6AFI6BH By R FrFAY Hita—G1cNAc WTA
mAbBY E H1B-G1cNAc WTA mAb.

[0287] RREERAFER B LAAE SR F B9 R ML S 3047 TR AL, H B A AR B T
8] =358 Junutula® A ,2008b Nature Biotech.,26(8) :925-932;DornanZs A (2009)
Blood 114 (13):2721-2729;US 7521541;US 7723485;W02009,/052249, Shen% A (2012)
Nature Biotech.,30(2) :184-191;JunutulaZE A (2008) Jour of Immun.Methods 332:41-
52) .i% LFEALAG 2 Bk E ER AR BE ] LA 5 2L TR BT S B2 14 () 37 v, 22k A 20 5 SR B SV e BRa — 5 4R
Bk P 1 A % B A6 82 SR Bl A8 Sk - AE R R A OB , AR RGBS  ERUE TARAL RO 44
(THIOMAB™ER thioMab) LA & (abx) 4 HIAAC. A A 2 34 146 B A LARE R T 8 1
I 50 AT LR BB A T AU, RN TR AL 09 3 R S ER B By 2L Bl L= 7 R 5 R I
P SR B 3 SR R P M R RGBT 7R B R SR RE LR BN BRI N R
PR 35 I oK 1) A% FUWT AL AR , 7E X FRTH AR 4 IR AL BB L &R . 7 LASE I 23 2
A R SIS A P PAACH TR B B E .

[0288]  7EBLULSE S B, Al RE T B 75 A R R ER TR AL I HIWTATUAK , 5140 “thioMAb” ,
H A HiAR R — AN BB AR I 2 R R R IR B R B AR S RE 7 R, i EARRY SR A R
TE A RO AT B2 1 A7 43 Ak I I P 2 e SIS ERA A e e 2, R0 bl o 7 4 i Bk [ 58 L 7E 4K
FAT R &S, HF AT TR RS e S BminE R BEEL-mERED Be
AP S R A, I A SO — 4B IR o AT FR e sm 5 R, A — AN B R AN B T AR LA
B B R R EAY , A FE R FEHIV205 (Kabat RS ; E5AL118 BUSRS) ; FIE fEFclX 1S400 (EU
RS o SR T PINTATUAR I HE PR &1l M B9 7= ] M e &R TH2 L H) EE #5A118C (SEQ ID NO:
149) FEEHEV205C (SEQ ID NO:151) 8384k, AT LW Junutula® A ,2008b Nature
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Biotech.,26 (8) :925-932;US 7521541;US-2011/0301334F7 & 7= 4 2 Pt 5 B2 T FR AL KO 1
WTAH A

[0289) FER/—ANELHEHRP, AR HRMET AT EREUFEAACK 4 B FINTATLE , %
B EHNRE, HhZEH O ST E M EHEE X F AR TRA KR4
(ThioMab) , HFF R B H AT HAURHEEX FASEMER LEAH KL K
(ThioMab) . —J5TH , ZE B 5LA T 5 E /095% 89 551 [F— 14 -

[0290] E#E (IgC) 1EEX , FFAER

[0291]  ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK SCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKALPAPTEKTI SKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVESCSVMHEALHNHY TQKSLSLSPGK

[0292]  (SEQ ID NO:148)

[0293]  E %k (IgGl) fHEX ,A118C” ThioMab”

[0294]  CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKALPAPIEKTTSKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHY TQKSLSLSPGK

[0295]  (SEQ ID NO:149)

[0296] HR#HEHFSUTHFIE 5% FFIE—M:

[0297] #2%% (0 EHEX , BFAER

[0298]  RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[0299]  (SEQ ID NO:150)

[0300] R4 (x) fHEIX,V205C" ThioMab”

[0301]  RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC

[0302]  (SEQ ID NO:151)

[0303] AR B ATAACELHE 3 PR &R IR TAZ (L AT IUWTASUAA 5 3L o B 4 T BR KRR HIWTA AR A9
— N EZ N REBRP L MEREER B . MR TUAER AT UL antk T2k, Bp 238, )
W, LK A Fabiiid AR TREAUFE R EMREAR TREALMFab, EAR XTI HA
“ThioFab” . &bl lh , B 44 B8 5 [ $ 4 AT LA TFEAL LA AR “ThioMab” o N 24VE &, B T 16t
R — RARYERT, 82— ki KA FEThioFabHp F= A B AN TREILAY ¥ R BR VR AL , T 22 — 3 5
RAZTE ThioMab s F= A AN TTREAL Y 3 Bt U BE 7R 2L o Xt 357 5| AN B9 TR 1L 3 bl E B AR B 2
B R, PP BT B A (TR 2 BEER (Cys) FREEHI R A,

[0304]  ASCATIRHI B AT LAE IS SR 25 R (1 T8 F 4 7= 4 . 7T LA A& DA SCRT iR PL
BB — PP ER 22 FAZBR B9 3R (GRIZ B ST RE 248 e 078 40 Ha . Brid 4 vl LAFEE T4
PREI 2R A R I%, AN AR PRI — B Al . T A P n & & MM e 05 R AIZ B
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e E = R E & (Bl Fshi) M. £ — st 7 R, 4F FIr A shi24n e (NEEEA
I ML) TE— SRR R, A E A R 5P S (CHO) 4.

[0305] AT LABESEIEALSHMLIME, 3 B A AR FE ALAEFRE) PEHEE 4L
X T i W FLBh 1S 3 4R R 0 S0 BT LA B FE (B AR T B SV4055 4L B R CV 14 i
% (COS-7.ATCC CRL 1651) ; AREAR'E 41 & (T 0 P& 9 2938K 293411 e, FH T 7E & iF 35 574
4K ,Graham®E A, J.Gen Virol.36:59 (1977)) ; /MR & 4 g (BHK,ATCC CCL 10) ;7R
22 SRFEFI4N M (TM4 , Mather ,Biol.Reprod.23:243-251 (1980)) ; &S 4H A (CVIATCC CCL
70) ; AE PSR ARE 40 2 (VERO-76 ,ATCC CRL-1587) ; N 'E 3R 4HM (HELA,ATCC CCL 2) s RK'&
#HH2 (MDCK ,ATCC CCL 34) ; /K4~ AF 4R (BRL 3A,ATCC CRL 1442) ; AfitigHfig W138,ATCC
CCL 75) ; AFF4HM2 (Hep G2,HB 8065) ; /INiR FLAR A& MMT 060562,ATCC CCL51) ; TRIZHN
(Mather® A ,Annals N.Y.Acad.Sci.383:44-68 (1982)) ;MRC 540 ; FS44H A ; FI A AT 48
fEF (Hep G2) . H:EH AKIMILsH47E = 40 M R 615 & $H/8 40 R JONSOMISp2/0. 3¢ F3&
THAAEROFZEHAWELTHAMANER, S AW Yazaki FIWu ,Methods in
Molecular Biology,Vol.248 B.K.C.Lo,ed. ,Humana Press,Totowa,N.J.,2003) ,5£255-
26871 o

[0306] #EE.EXK.LHLRE KG .24 . B EFH (Leninaceae) ETEHE
(M. truncatula) FONHEL A4 AE 40 40 e 3% s /] LA RIAETS 3.

[(0307] HIFHE KA ENRZMREREME, mE 2 KA EZ KA S, 60
HER, R FRERE, UK E, B ER RRXKRER. . REHEE TR ERE.
NER, MR GEDITE . WEER, MRV ERE, MENEE, ULAAE, =T
T AR A HEFFF I (119894F4 12 H HHARKIDD 266,710 AFFHIHL R ZEFAF B 41P) B
MEBANASRBEARE, AIHSEERE. MR EN KB EEESE 2 KB HE294
(ATCC 31,446) ,{BH THEEG K BHITEB. KBHIFEX1776 (ATCC 31,537) A KA E
W3110 (ATCC 27,325) 238 & ) - 1 Lo 52 451 2 U6 B P Ty HE PR %17 R o

[0308] & T BEEZAEWZ AN, EEMA IR E HEE G2 A TRIEBNENEENEE
B 5 R BR R IATE X L ERVE R ek A WA R B R E B EMEY P RFE AREE.
R, FZHER FAEKEE EREBORNEAR TP A B, Al N R EREEE
(schizosaccharomyces prombe) ; R B 4EEFFHENE L, MIMABR R B4 BS K. lactis) JJE
BETTE BT (K. fragilis) (ATCC 12,424) RMFE 3T E4EEEEE K. bulgaricus) (ATCC
16,045) B 575 & 4i P (K. wickeramii) (ATCC 24,178) .K.waltii (ATCC 56,500) R 43
B YR £ (K. drosophilarum) (ATCC 36,906) i #4 5 & 4EE# £ (K. thermotolerans) 15
HREEKARF K.narxianus) s FREFEFE EP 402,226) ; ¥HERER EP 183,070) ;1K
YRR R ERIROREE (BP 244,234) s fE SRR AR : VPFE B BHJE , B A0 VPEE T 6] s FIZZRE T,
FlERER. . SER . SYERBANMEEENSE T, flang R E M EHE.

[0309] FlEEBZREBMAER

[0310] AKHRIUE-TEZE S AAC HILE RIS (abx) & BT 4N E MBI KD
BEAMMBERMUNARSIEA FMNESRE2HMEM P HEERKBE (Nocardia
mediterranei) ML G HLITC AL ML (Amycolatopsis mediterranei) By A LERIGH—2H I
AR EINENHAERNAR SRR RN LT ERFFEMIE L (Fujii® A (1995)
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Antimicrob.Agents Chemother.39:1489-1492;Feklistovi A (2008) Proc Natl Acad
Sci USA, 105 (39) :14820-5) , 3 H.XJ 5 == (K [H 14 B8 AU #3825 22 IR BA T B B AR 20 77 . FUAE
B2 X 7 B B R )8 20 B T VR 97 5 800 S BRI AL S - A FF B 2 A48 (MAC) R
G HEEBRUMEHAORE "M PREERZAMURFIEE ZMTEMFIEF rifanpicin)
(F#EF (rifampin) ,CABIE 513292-46-1) . FIFEAR T (CAZIE S 72559-06-9;US . 2011/
0178001) , F4@ms V) A0 FF8H7 5% (CABIE 5 129791-92-0,Rothstein®E A (2003) Expert
Opin.Investig.Drugs 12(2) :255-271;Fujii%& A (1994) Antimicrob.Agents Chemother
38:1118-1122) HFZHMEERUMAERHAGR R BEHE FEMEH WichelhausZ A (2001)
J.Antimicrob.Chemother.47:153-156) .fE19574E B Se MHE F #E 5 E 1 (Streptomyces
mediterranei) M KEERE Y B HABE R  KIL-LHFBEER, RAFIESRAB.
C.D.E.SHISV (US 3150046) . Fl@EEBL ML L EH XK IIAK, BE -+ LN +H4EART H
TR HATEZ R N EERC A TERIT L ER, REERRHIVEX &K . B
TREFANEUHAGTEY, IBEEZCT ZHATHERELEENE AREKAAHME
HIBUR B - B 20, FIA8F LA E A 201 B RO TR T 26 1 A9 B8 0 T 1) 48 » B TR R B R 4 24 1
FF B8 B8 Pk LA A T 250K 40 B, Bk 200 K ek () 4R 65 2 40 T 338 i e (o L b il 4 A R I% k. ik
Hh, FIABARTT FNRFEGE YT 35 2 45 - THIVREME B IR B 4 0% .

(0311]  RIKMAE-PERBEEVHNMERIS @bx) ZEHFU T LM FIHEEEEIE
A

[0312]

[0313]  Hih,

[0314]  mRLRRFATIRMIE;

[(0315]  RAZH.Ci—Cizkc#IKC (0) CHs;

[0316] RYJEOH:

[0317]  RZRCH=N- (JRFF L) , H b ik 2% R 3 AF % Mok — AN BR 2 AN b 2 HE 3% B C (0) CHs-
Ci—Crale 2« Ci—CiaZ4 5 3 (. Co—CaoZe IR 3 L Co—Coo 75 FE FNCa—Cro i IR 2 (1 £ [F B AX

[0318]  ERRUVRIR* M M FLICER /ST A& 4 75 BEBR 28 A 3, 3F L AR 1 b T R ER B & 1 7S 7T
HRTTHE IR B O BRI IR AL IR, o PR R B AR A 7S TE 4495 B L JNFR I L O L ER R FR
M #H F . C1Br. I.Ci—Cioft FBLOHEN A ; I AL

[0319] M ARk e LPMLAE M ERESIR? |

[0320] FFEEBE B IO MISERETT R
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[0321]

[0322] R R¥Ph 7 Mok B HAICI~Crob 3 s R A HAF . C1.Br . 1. C1—Crofi 2 FI0H; FLZ3%
NH.N (C1-Croft3) OFNS; 3F EL 3 bk k252 Sk PULAE A E B BIN R®) RO BURF £
[0323]  FFEFRU B RISEHETT SR A2

[0324]

[0325] H,
[0326] Rk EAHFNC1—Crokn 32 ; 3F B dp JEBR 4 L PMLIL N B BINRC I BUR T Eo
[0327]  FFEARYT RYFB o B SL it 5 B2

O

[0328]

[0329]  FHorR%i% E HAICI-Crof 2t s 3F B3 AE R4 Sk PMLIL B R BINR IO BUR F B
[0330) 3 3EMEVE IR T RSN R -
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[0331]

AN
[0332]  HAp RO B HAICI-Crofii it 5 3F ELH ch B AR SSBE S PMLEE M B BINRP I BUR F |«
[0333]  ZR3CHR JypipBORK 2 H- WM 48 8 3% 2 B3 ) SL T SR A2

[0334]

[0335]

RF L.
[0336]

[0337]

[0338]  HrhE RS HEKPMLAL Mk B3 — R AR AR T L.
[0339]
R IR, H P RIAHEAC, RO B H HFNC1-Crobit 2 s RY % B HLF L C1.Br . I.Ci~CuzfE
FETIOH: 3+ L Zi% BINHN (Cr-Cizke ) JOF0S (B L, BIIIW0 2014/194247 5 ) P 23AFIB, LA K
B 25AFB) o 7T il & K I IRIE 3 (Z=0) . HRIFMBREH (Z=9) .FKIF "EH C=NH.N(C1~C12) %
) FIIREE R US 7271165) & BURFEHIZE I IBHE JF R BB K (BOR) K I B 3T FIES
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& (BTR) M2 3+ e H FIFEE R BDR) KUURIBUS 7271165828 RAF IR RS H R
S5, Hodid 51 FFFNAR S “25-0-t 2. BE & FIAEE R 2B PIEE R K4, H P 25iay
ZEREC MR & AN B — B AT AL R AU RR R “25-0- i Z B 2 -25- GRARED) FUAE
BR ,HPAETRBAAD LD ATEERM & 28 AR,

[0340] FEEERRIAAE RIS DL AFUS 4610919;US 4983602;US 5786349,
US5981522;US 4859661;US 7271165;US 2011/0178001;SeligsonZE A, (2001) JAIEZL W
(Anti-Cancer Drugs) 12:305-13;Chem.Pharm.Bull., (1993)41:148F FI4EW0 2014/
194247 QTP KBATT A B, EATE 8 #@1d 51 AN A8 E AR AERIMICHE Sh i
SE , 10 o 0B A /N TE IR EE (MIO) IR R EE REMA R B MEWEM: (Tomioka
ZE AN, (1993) Antimicrob.Agents Chemother.37:67) .

FAEEE-S
[0342] O EFAT VIRIRTHERR S HK
(0343] “EABERIUIRIIERREEE L (PML) 2N E R L BERed 4, HMmEER—4
BREZNTTAERFS (abx) MPLAEETT (Ab) LFE BRI AE-TLAERE S (AAC) LAACH ]
EART ISR SEREE LR A THARNEQBTISINRY, OB ERBSEAH T . EE
W, 25 PR 4 23 B 1 B RN 42 B R &5 . 4 HE 9 AACH) SE BR 2R3 Sk i DI B R] AR R A L
TERRIRIBERMIAER.
[0344)  RILMFAHRFE 5H4EFR (abx) FIHiE (Ab) 456 H R T e M #3250 B % k-
AR EME, TR ETE-TERBZSY QA0 A —NIRBIMESSRETT R, AR
TARABUE R LA (Ab) 193 PR BR IR BT 7T LA 58350, i A R 3 B -k R E)
R E R A EE .
[0345]  AACHJPMLER4> A] ABL & — MR EIRTRE.
[0346]  AACIHIPMLER S B & fUBK £ 7T o
(0347]  —J5, #KAFBEESL-PAE R P EME R A RAMEAL S, ARG 74T I
B SR Z MR B B RS MR SR 2 PR I B R BRI B S Sk W sk A R
FRERFEBARMN, RN AR FRE FERASFEENIR T 5B ik fs A 2
Bz R A .
[0348] iR#EKIlussman®E A (2004) ,Bioconjugate Chemistry 15(4) :765-773%5766 1Y
KTk, BARYE B 1909 7772 , 2 DR S BR el i 1 Hi Ak S5 3 Sk X Bl e Sk - A v ()

EABAA AT R
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f&, 5% T B BE B 0 B SR Bk W AR Bl a— o A R 3 S R
(0349]  FER—ASLHES R, B3R RAFIBR B k- P F b ki R R PE R &8 7T 54
AR U 2 POt R R B Y AR B O BRE SR M B R L R I R A T RO S BB RSB ANIR T
TSR BE A% «a—xi AR Z B 3 , VA 10 8 A DR T8 T A G L 4T B R S L LR RS L DU SRR 3
s BRI . BL S BBt SR . 3 LR S A0 7 B BU R ER .
(0350] FESR—AEEMEH RF B RAMBAE R - kP EitcEERMEERERE, HAEH
AT ERSEE FREBE AR RN MR EZER . HUE EA AREE FREAGEER
PR F-attne 2 AR Ae ) BE R ER A B SR B b AR - Sk P IBMA I SR A 3 B i e R AT
U S5iiE BRI FER R, I SHE R ITGHE R I8 BRI BB R -k P ek
EHAREZERAQEERSR THB AT S5 B S8R E IR 5 5L B A0 o5 2 B
Wt idd BRI SR FREF R T AT &R Bl A T -k P R 1 5 A 5.
[0351]  PMLEBA A LA —NERENERA S R BRI LA S BIE SN TERR, K
JREBR (“cit”) ,6- T REL WAL EE T B (“MC) , Th ok BEW AL EL TR BEEE (“MP”) Fixt &R A
FePFE (“PAB”) , N-BR HIBE W fie F 4~ (-t g ZEAR 5E) SR ER B (“SPP”) Ad— (N-Ih sfe B F frig 3
L) AT He-1-FRBREE ("MCC”) o & Fhe k40 43 = AR AU 2L AN, Hoh — 4678 F iR .
(0352]  7E 55— ANSLHETT Reh , Be Sk AT LABE i A AR B BRI R MR G 228 [F B A o 451 B, 4 b B
FYERAR 2 T ER AR (-S037) SRR AT I IR AN A, BAR #H AF S Hiis s & 34
HI 1B IR S B2, BRAR BEAb-L (FiAd 823k [8]44) HabxsRabx-L (s -k a4k) S5AbARIS
BRI B, X BUR T T il B AACHI & I 72 .
[0353] k% BH i) AACHA it =% FEE R PR T A BA 7T 322 3K 570 41 4% 9 IR 22 . BMPEO .BMPS..
EMCS.GMBS .HBVS.LC~SMCC.MBS.MPBH. SBAP.STA.SIAB.SMCC.SMPB.SMPH. i 3 -EMPS . Tt 3 —
GMBS. T FL—KMOS . i £ -MBS. f# 2 ~STAB . fifi 2 —SMCC . i 3£ —SMPB . SVSB (BRI EE W e 2~ (4- 2,
S ZEAN) 25 B BR IE) PN XX B Sk I8k ¥ A% 130 77 40D TME . BMB . BMDB . BMH. BMOE . BM (PEG) 2F1BM (PEG) 3.
X By S B P i R 77 70 VR 2 b S0 B8 TR Ak B B BUAR O BR B 2 T DA PR BRIV A 0 5 SR
B S MBI P BB AR IRk T E A B TSR BEW FR 2 4, 52 R R T AR AL B
RIFUAE AR B L-ERFEENFER N EE RO Z.B % IR 2B
&\ R FERENE L —BR4b4 hnE B A R R ES A1 R AR EER IS .

o, ..

BM(PEG); BM(PEG)s
[0355] i w] LAIE I HAb B b sk ¥, FlanMolecular Biosciences Inc. (Boulder,CO) k78
A RS, BURPEToki % A (2002) J.0rg. Chem.67:1866-1872;Dubowchik% A
(1997) Tetrahedron Letters,38:5257-60;Walker ,M.A. (1995) J.0Org.Chem.60:5352—
5355;Frisch® A (1996) Biocon jugate Chem.7:180-186;US 6214345;W0 02/088172;US
2003130189;US2003096743;W0 03/026577;W0 03/043583; FIWO 04/032828F iR B0 H vk

A
=)/ °

[0356]  7E 55— SLETT S AACRIPMLER - B & W SOk, F T8 — AN B AR
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BB oy IS X £ B Re i Sk M AT EZE EDUE L SunfEA (2002) EVE VLA E R
(Bioorganic&Medicinal Chemistry Letters) 12:2215;Sun%s A (2003) £ ¥)HE ¥.&Z5 44k
% (Bioorganic&Medicinal Chemistry) 11:1761-1768) .44 REL AT A NI A & 5K
17 BE R EL , BN $ 2R, H 5 AACHI B 148 2% Rl I, 243 B E BRe & I i L B — N R B2
YA R AR, 2N FE T T LUEE R BOIR L &R
[0357] 7ERI AACHIFELLsSTHE S B9, B A EE 0T IFIA) SRR SE B LPMLE R T
[0358] —Str-PM-Y-
[0359]  HdhStrjiE JE14 8 IT s PMAE UK TT , FNY 2 (B B 582 T «
[0360] abxBRFIBEFBERLIMAERIFA
[0361]  pi& M1FISHIEERL .
[0362] FE—ANSEHETT R, T “Str” B T3

O

[0363]

o
[0364]  H hR®% H C1-C12IF £E3E . C1—Cr2 W AE H—C (=0) C1—C12IF KE F~NH. (CH2CH20) r+
(CH2CH20) +—C (=0) - (CHzCHz20) r—CHz FNC1—C123F $5t £ —NHC (=0) CH2CH (EWy—3-3&) , Hpr &1
Z 10K
[0365]  JRBIMHEAG (R TN T iR (AR IR AR A S TN E R 5D -

€O
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[0367)  FE—ASLjEH RSP, PMEBA FR:
HRL R @
[0368] N PN
[0369]  HAFRTAIRS—HEBIE R Ca—CrIF kR EE R , FlI
[0370]  AAR % B H.-CHa\—CHz (CsHs) \—CH2CHaCH2CH2NHz . —CH2CH2CH2NHC (NH) NHz . —~CHCH (CHs)
CHs  F1-CH2CH2CH2NHC (0) NHa ) S ZEER M 4% .
[(0371] FE—AELEHERP, MELTYE ST EAIE TR (PAB) Bl EEFH L BE
(PABC) »
(0372]  [A)RR AT ARVFREILE RIS T IRE LM K ES IR 19 BF A T AT LA 2 “B K M
] (self-immolative)” B “dEH R YEHI” AEF B 7 B P , Bk B 5] B& 24 o A & 2 2
BT (PAB) AE—DNXHERISLIES B, W R IR B R ESREFAMMERT S
Z ) B B, B R BRI, AR R (A P R R B B R i B R B B %8 T | (HamannZ A
(2005) Expert Opin.Ther.Patents (2005) 15:1087-1103) . fE— NS5 22 , 6] Fg 28 70 2
SRR EEREE (PAB) .
[0373] FE—ANSEHES R, 25 3E K28 L PMLIKXI PABIE] % 84 ToE #50T , P R & FM,
B 4an — F B B R E 5 FE P X PR R e Sk AR FR R Rl (PLA) B S22 3k B R 2H9PLA-1
B4 FREERAFTHATIRAERIT I UTEILARAAACHI R BEE A E R — Ny R, 4
R 5 IE RIS L PMLAY PABCIE] B B8 TL i B2, ZEAACH TE R E R P EREE B fE H X RERO B L P
MRBE S fe A vl LARALAACK U /E A - PABCE 2 H BR Al 132 k- i A & wh 8] 44 (PLA) Y SE )
ok E K 2/HIPLA-5FIPLA-6.
[0374] & & T 6] FE 42 84 3L & s ) A 05 (B R R T 5 PABEE A e 7 ME AR ALURY J5 iR 4L &4 » 1)
n2-Za FEmk M -5 -FR BERTAE 4 (US7375078;Hay 5 A (1999) Bioorg.Med.Chem.Lett.9:2237)
FOER~BR X — S I N B4R o T LA A 7E B ek S /K A8 S 3 AT PR AL B 1D BE 4, 45 S B AN R B
RIA-FIZ T BREEAZ Rodrigues® A (1995) Chemistry Biology 2:223) ,3& X4 EUALH XUER
[2.2. 11 MR [2.2. 2] A R GE (Storm®E A (1972) J. Amer.Chem. Soc.94:5815) FI2-& B 5
FEREREE AL (Amsberry%E A (1990) J.0rg.Chem.55:5867) o £E H & B2 &b 4k BUAC -2 B 25910
HE KingsburyZE A (1984) J.Med.Chem.27:1447) ts R AEAACH A FIRY B & 1 18 B8 M08 7
B,
(03751 MAACYIEIRE A & PR3 A2 22 10 B PT LA 388 3k S Jte 451 8 ) 24 Jhe R 4% Il % i X B Sfe )
==Y
[0376]  XFAACH FHf B Sk—PUAEFR Rk
[0377]  sEjafsill1-21iE Ll FIAEE E A A T 8095 43 K A e 1) & 20 1 1 A0 2/ PML
Besk-HiAE P EE (PLA) 2L 538 idEW0 2012/113847;US 7659241;US 7498298;US
20090111756;US 2009/0018086;US 6214345;:DubowchikZ A (2002) Bioconjugate
Chem. 13 (4) : 8558691 ##iAR A4 77 v 1] % o
(0378] K2 PMLEESL-IiAEFK P IH 14
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[0379]

LA%S |

PLAS2:

PLA-3
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[0380]

. PLA-S

. PLAG

[0381]  Hifk-IERBRAEVIHILIGET R

[0382] KBt ERRMUERIMIWTATL BT I S AR E XA SREEZNHTEY
(Fr9pipBORSE) & &E H R AT VI BIRYAE R k& B2 , TE R R3F P E-MEER SN E
¥ (AAC) Bk Wit AR B R H R E QBB DS IEEHA EABFUIE) . SCREF L 1-21 VEA IR
T AU FFIPMLAEE Sk 20 A B Sk~ A P TRMR RO 7 AR RISk, [ S ZEPABER 2 4b 9
B S IS Pk STE RS E RS S

[0383] iy &8 “ZF FpipBOR” KIAACE “pipBOR” AACAHTR , Bk T HUAE 2 b1y — F FEAL RO &
kL FRIEIRE.

[0384] EI3ERIIA-INERE A AAC) BIZGWIEAL B AT BENLHI . 3E I A & (Ab) IXFE
AACTEN FLEN AR A AL JE B ANCHR BB I Fabil 7 45 & & 3 B E 2R 8 , MAACHIFc
B4 IE L Fe S A3 B 45 & T 40 B (R FEME vh Mk 2 i R0 5 Wk £ D) 39 5 4 B 4R BN . 7E
WEIF R BB T Ja, K] LU VA R 4 B O BR LR , B G VA B AR N B RS MRS AR
[0385] AKBHEIHIE-TIERLREY AAO (L& — DL REIER]:
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[0386]

[0387]
[0388]
[0389]
[0390]
[0391]

[0392]

Hr.

B &R INEIRI 5

RAZH. C1—Ci2ft 2B C (0) CH3;

RYZ0H;

RZFECH=N- (Z43F &) , H o BTk 2430 2 AF e s — /N8R & AN 3R 57 Hbi%k B C (0) CHa
C1—Croft i . C1—CraZk 35 3 L Co—CooZ B 3 L Co—CooF5 3 FNCs—CroBRFA HE: 11 32 FH HRAX 5

BRR' ORI B FLTCER AN TO A & 435 LB A0 R 2, I FLAT % b 0 R ER A & FI 7N T

TSI (AR TR B BR IR IR IR, Horp iR BBk A A B /N TT 20 55 B L JR IR L U5 BBk FR A
AT HHEHF.CL Br.I.Ci—Ci2ku 2 BLOHENAE 5

[0393]
ek
[0394]
[0395]
[0396]

[0397]

[0398]
[0399]
[0400]
[0401]
[0402]
[0403]

PML 2 3% $2 $IR® S B3 R FIR® M AR (10 F8 & 2% 55 1k B A 1) B 1 9 T B B R R Ak 3

AbSEHLREBEEE NS (VI bk 3¢ B
DA M1 BIBH B
RG-S ET IR AN (MO LA F— N SEiETT RASE TR

Hp,

Rt ~7 #h %6 I HANC1—Crofim 2t

nA1EK2;

R*%& B H.F.C1.Br.I.Ci—Ciafz 3 FI0H;; 1

Zi% B NH.N (Ci—Ciafe ) LOFNS,

AR HB B INER S AA0) LA 53— DL T REFET K-
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[0404]

[0405]
[0406]
[0407]
[0408]

[0409]

[0410]
[0411]
[0412]
[0413]

[0414]

R®i% B HFAC1—-Crakm 5L s F0

nA0E1,

AEARTE-RERZSY QA0 L EBHI B — LT REFET:

P
H,
RO3% B HANC1—-Crofe 3 s F0
n~N0E%1 .

AR\ TUE-TIER RS A0 (L&MW 5 — LT REFE T

O
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[0415]
[0416]
[0417]
[0418]

[0419]

[0420]
[0421]
[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

Hep,

R%i% B HFNC1—Croki 3 ; 0

nA0Ek1 .

ARFABTFE-THEZRZSY QA0 LA B— N LT ERBHETA:
o

R3Jh 37 H13% [ HFNC1—Crofit 3 5 F0
nA1EL2,

KRB AT T B A (AO &I 5 — A ST R B TR
L0

\. -}ﬁv$$¢j7' v
AR\ FE-TERREEY QO LEW 55— A= iE7 BEFET N

R AR TLIE-TIAER R B A0 &R %?/l\iﬁfﬁ??;%@%?fﬁ:

2T
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[0429] AR EARIFIA-IRER LAY QA0 HLEMR 5 —AEiETT REFET XK

(;
[0430]
P,

[0431] AR PIRII -3t TR A (O LA 57— STy ST A

foasz] A7\

O)\NHZ

[0433] 2k BB AR S0 AE 48 240 (AAC) AL 24 5 — A Se i 7y S F s

O <,

[0434]

[0435]

[0436]
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[0437]
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[0438]

(04391  AACHIFAE R fA#E;

(0440] A RFMBEHPRSR, B, ERIFGFFEMNM BN ER (abx) BRI IE
ERBEF LA N ELIZ 20N A RS O c.RNIMAACEIES 1 Z20MIEET R
EHPIEEES B —HIE R A RS RS FAACHIF B PRI 14 38 9 10 F B R
LLIB L5 M7 i R AE , 51 0 R CELTSAI E FTHPLC. 9, 7] LA B 58 AACAE p 5 THI B S S 3 A7 o 7
—EIENLT , 95 AL R R AE B FIIAAC L hp sk B BB H Ui EZE AR IAACK 3 —
{B) AT LA ik 1 fn OREHP LCER B, K B 77 2 SR SE TR o

[0441]  XJF—Lehiik-SAERR AW, o GEZ T LI AL S5 E AR %1 5 4n, fn kiR
TRBITESEE T =P, B SR PR R IR EE , Pus T LU R A — AL R IR R R
FeH, BE T LA A — AN B B8 R SR BR Y B, W B AT e sk AE SR S SE
TTRPBREIER I, Glp>s, TR SRR EHR - HAERZR SV RE RNEE . &
PR B B M A T R AR LT R, AR FMIAMCII T AER BB NI EL8; 4128
2965 Z12F 44, BRA3E L5, 294, 5142,
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[0442) FAEFELHEHRF . EREREPARE L THAZRSHBRERKESTHEES.
PR LLE B Bl 554 7 -3k T A4 34 Skl ) R L 9 SR BR 7R 2, 0 T B o 0@
W PR G 2 0] HHi A R A E BRI 28 A1 I S 2 I R R RS« Sefr b, ik R £
B R R B E N BT E AL TR, AT UET IR FEEEFT,
FHE JE M0 a0 —BR 25 HEEE (DTT) B =33k Z B (TCEP) 3% JEPufds , LAF= 4 i o7 14 3 R R
TREF A AR L STHE T B S PR AT B M4 DA SR IR BLYE SRR R I , 451 40 5 S BR B
PR .

[0443] AT LALAAS[E] 9 77 s HIAACH gk (LA R/ DU EL B, “AAR”) , FTEA STEFR REAY
ikt B (DAR) , BltniE L - (1) PR HiHTAE F 8k o 8] 44 B3 Sk il A X T B i BE /Rl
5, (11) RHIEE = B (A SR A, AT (111) R4 BUPR 12 bt K ERBRBE A2 0h B4 0 R 244 -
[0444] [ 4IBMR, M2 T — A RRER A K-k Rk RS B R A BE G 2
AR RAF AR, AR =2 AHEEI TS L — A RENERK S A0
HIAACAL & IR &V - B R HUE I T 2514 FHP] LUE T XX EELISATLA TUE W IR-& ¥
HE B, ZMEXS FIREESRENIF B NAERESFREN  TUUET RIEEREY
4 FE BANAACST T, FF T HPLCY &8 , Bl tnigi K A BLAE RE # (B 0L, Bl tnMcDonagh ¥ A
(2006) Prot.Engr.Pesign&Selection 19 (7) :299-307 ;HamblettZE A (2004) Clin.Cancer
Res.10:7063-7070;Hamblett K. J. 55 N, “ZG¥) 0117 XH HUCD30HUE- LM 4R B IR 25 B 2
R A MEHEPEN (Effect of drug loading on the pharmacology,
pharmacokinetics,and toxicity of a anti—~CD30antibody—-drug conjugate)”,
Abstract No.624,EEIEEW R UL, 20045 F <21 (American Association for Cancer
Research,2004Annual Meeting) ,March 27-31,2004 ,AACRZ#, 54534 ,2004FE3 H
(Proceedings of the AACR,Volume 45,March 2004) ;Alley,S.C.ZE A, “EH|EWiEEL
ME-GMBEYP I E (Controlling the location of drug attachment in
antibody-drug conjugates)” ,Abstract No.627,EEEREM R IHL, 20044F F LU
(American Association for Cancer Research,2004Annual Meeting) ,March 27-31,
2004 ,AACRZE R , 554538 ,200443 H (Proceedings of the AACR,Volume 45,March
2004)) FEFLSLHETT R P, AT LB B IKERAENE SRS P o BEBRET R —ARER
KIHHAAC. 2 R B Y 2 SRR TSUE 1 $1 44 B8 9% ST B8 34 BT i) 1) &, BRI J9 i Y IR R AL 5 3
EIRTHUER LM E BRI . 7 — S5 B, 8NP RIS R E LA
FEL2000FCHE N FE—LESE T R, PR AIE X IEE L1 E4.

[0445]  HIFHTA-MERB SV TIE

[0446]  sRTRYAACTH] LAIE I FHARGUHHIAR A 5 &K A VAL E OB S A% F A JL A
A&, BE . () FUERIEZER 5 A8 SR, @i L0 s iab-L, B e 5
AR (abx) KB ; F1(2) AR E 2RI EZZER S #0600 & 5L, B 3L 82 %
Ak L-abx , B8 J5 S PR K EZ I B R B US 7498298k T il J& — Fhi& 2 i & I AACHK)
ATk, T 5 R AN AR,

[(0447]  Fifk L8R ZEHBFEERR T (1) N-RugheZt, (1) 8%, 5 0 25
(1i1) MUBERREERL , a0t BEE ML, F i v) TP R LR B R E . e R AR A 2
SRR, IF HRE W 5 4 S A0 o e Sk 170 b 19 5% o, 7 S I S RE TR R SR A B, S e T R
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B4 : (1) 765 VEBE WINHSEE (HOBt /i . o 4 FP BR e RNk 1+ (i) 2R A0 2k e, e AR 2 B
B& s (iid) B R 50 5 R0 5 SR B WP R BE A - B e 4 L A5 mT o JR A B ) — AR B2, B =k e = AR
B o 38 AIE R ADTT (AR A B ) SR =Hk &t 2. 2L i (TCEP) AT 4L 3 , {18 144 58 2 BLER
3B SR PUARTT A 5 835 A R RE o BRIt , B4 R R BT 2R 3 18 BN TR R PR AN I R
B SRAZ AR TN o 53 A1 A0 538 A% 2k A AT DA Ik R S BR TR R B AR SN AR, 45 fn i {3 i e B
WREE 5 2- T FEME Wy (Traut’ sIRF) KR, AL W ATREE . 7] LUEE I — AN =
A VEANERE 2 AR E Bl @ & E S — NN ERAR AR E KRR
R A TUE) G RS VERT R ZEE I AP

[0448] ~ ZAKRHAMBUE- AR KA BT LR A LR SER FREE , B ngs sRERp L,
SEELANBIA R R EZERZ E KRB A BESLRT EE AR RZERA A ER
PR T-B 5 2EE AR L BRIR R BR e AN 35 B MR - 72— AN SE i 5 Rvb AP AA LA
FINGEH 5EELANBRPIAER LR EZIRER KB FHS - ER — DT RSP,
FEEAL UK RIREFT 3Rk, B 10, 5 B IR ER S AR T BT S5 B RSP A R4 B AL
B R R B ECER B . BT 18 B A Y B A5 SRR BT LATE AR SE 1 4, BR AT BA IR TR . 1 0 e B A
T R AR E R R e — DN SEE T B, BEATERN R KIS 5 5 ARE
BB R = TR ER BN I B, P LATE SR R P A A] S A R & SEFA R B S (@ i) &
A (Hermanson,Bioconjugate Techniques) .fEA—NEH RS, FAN-FKig L H BB T
HRBRERFAER SREMEBARE, B EB A FE - NEEER (Geoghegand
Stroh, (1992) Bioconjugate Chem.3:138-146;US 5362852) . XFEHIEER] LA 5L EF S
B Sk B AZ AT R R

[0449] FAERIS LRI EZEROFEERR T I R LR BUF B SR ER
FIR <t 3 0 B T 55 B B R I, G BE A 5 4 S BB A0 N4 Sk R R Y Siee R AL e,
BFE: (1) & MEEBWONHSES VHOBt B . pi A FR BR g FRBE 2L % 5 (11) bedk Fn 3 m , ps X 2 Bk
Fees (Pid) B2 lR RN RBEW LR .

[0450]  ARVESLHEBI 7 BTR A 7 vE,, R3FHIPTE-PIAERR AW AAC) @i FriR FIWTASL
B R2004L - E R P EMEL A & B k4B W40 I 2 (SEREF19) Ak /NRE
HEARY (SZE4510) JWAACH) ThAL

[0451] 3 WIAHUE-PML-FLAER LR &4 (AAC)
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[0452]

AAC | AAC X BAR | AAR*

&% | PLA B% |

101 | BER-S6060-HC-WT/LC-cys-MC-(CBDK-cit)-PAB-(—F PLA-2 | 1.9

| £ pipBOR) |

102 BRA-S4497-LC-cys-MC(CBDK-¢it)-PAB-(=F & PLA-2 1:8°

| pipBOR) |

103 %ﬁ-s4491;Lc;v2‘05c-MC&-:(?(RHS%.&&- PLA-3 | L8

104 PLA-4 1.5.
105 | BEAX-$4497-LC-MCACBDK-city PABC-(REBTR) | PLA6 | S
106 1.8

.................................. _PipBOR). B N

107 | BUR-S4497-HC-ATISC-MC{CBDK:cit)-PABC-(pipBOR) | PLA-5 | 2.0

[0453]  *AAR=FTAZK /PULikEL B FHME

[0454]  WFAEARY (“WT”) PR ERBOE M RAB YU (TR (32 8E (“LCY) JEHE ("HCY) .6-
T SRk 3 B 3 DL BR A (“MC”) D SR BETE AR AL A BE AL (“MPY) JERT B R (“CBDK”) JJRNEER
(“cit”) EBEER (“cys”) STERIEFEEE (“PAB”) FIXT R FLFEHREE (“PABC”)

[0455]  HPUE-IUAERE AW T RO G 7715

[0456] A% BHAIHL-WTA-AACTH] FMEXT A FIE E A 3R E, fl & EEHE RE . RE
M & BRE (S. saprophyticus) MM & BRE (S. simulans) B I M AEDF . 7F
EARTTH , AR A AACR] FI FiRy7T & H B8 & BRE R

(04571 HAMW)E, &AW EIRE A AL EA 2T b 5l BB MR G 4 R RS
RAETERIT FFIERT 41 =42 — 1994 FowlerZ A, (2003) Arch.Intern.Med. 163:2066—
2072) , BETEWBITIFIEERI10% 1 & & Khatib% A (2006) Scand. J.Infect.Dis. ,38:
T-14) G EIRT 25 2 B 0 AR A B 4 SRR B R B RS (O T B (BT AT X LS 35 7 K B
R MR o G0 R MERF S8 =K, H10% K B E 2K EFFKIE.

[0458] L (FERIAREIA- A REZ AW T) LR T H KAACKI/E AYLE. zwytﬂfi
RIFIWTABUE 1A R B A& (AAC) XT T iR yT 4l P s JR A B B E VR TT L% AACEE K18
HRETEEEEAE IS, BRUSEIAE R B T RIR A2 8 AN & 1 R E
BIRE ENMELN10) , 4R 2T AR B SR M N 5 AR B R E - BBl AAC
A FREEHIIRTZ, ARV BT IRAT LU TIFE GERA) XY R g dt
R JRAR A S SR A, T AT ) 1387 Sk 7R 55 JE 4 1 4 i PR AT AR S B AR TR B X A E T ET
DL E ok REVRIE AR IR AR U RS e AL TE WA B AR ) HAR R R AR S E R Z IR T
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BRI R BB A R AT E ARG R, 3 BENS] LS5 2 2T 2 1A R
(Lewis K(2007) . “Tf Z5 bk 40 0 - PR FORK G MEBRR” o H R AW 48R (“Persister
cells,dormancy and infectious disease”.Nature Reviews Microbiology)5 (1) :48-
56.doi:10.1038/nrmicrol557) - #% , X Fifif 52 () 72 2028 HH BRI 90K ) — /N 3 T
I SIHEH) (Bigger JW(19444F10 A14H)) “@id 8 &k 4K B FH T 8 1677 1 &) BRI &
ge” Mt JJ (“Treatment of staphylococcal infections with penicillin by
intermittent sterilization”.Lancet) 244 (6320) :497-500) . iXLb4MuE L E X ER
& 2 P 25 Y , T A T SE P AR F VA IT I URER 40 AR , HUAE AT LA S TE H @45 b AH R 69 5 36
GHIK X TP R T 52 142 B AE R EGEEE 18 5 RN A TDIRAE SHEM . U E R IT BiE
THRR X L 25 PR A MR , AT B R AR TR A8 . R R A TUE- AR R AW A
H A FCIX LG 250k 40 R R AR A 1 B L4 2 25T 20 A B AR B U B

(04591 FER—ASEME G R, K HKIHIWTA-AACT] F-T- Y897 IR gL , N9 B A 2 BT
THRAXZES.

[0460]  7E 5 — AL R, A K BRI HFIWTA-AACH: A BT 4018 T LAV % 4 Bk 4 M i
AR EIRE . AR R ANTE-TE R EY AAC ¥ TT 405 R Y0 7538 yT 40 1 T A
BRG, Blan I AR R IR IF A B BE A R M B 52 ST T O P R % 1T MR AR SRR
Getnyb IR FNLE B 28 | O JUE PO ER B BRI %, B B iR 4, — R BIiRAT H IR B S
R o BER-E4E ABS) 38 2 BUR FIIBD (R MERGIR) , 4l MERAE A LA R AT AT 88 B LKA
JiF ~ i P2 B8 Al o 1 o e o 0 B8 R 24 ] BAFE By A FL AR FR A7, PR B L ML 4% D 8K 5 B 3R\ 3B
L A K BIHIAACTT R T35 R AR MRS LN BB 2 X (51 4B 6 20 RIS A S 1 I ) , BA K%
o BB T 2R IR G 51 R e 3R A2 il 8 P U TR W) X ¥ 7 P AR o BT LA VR YT LA TR & 3 i 2
HRERLANSBRELZHOFENRENEE  AREZIHREL EELSPIHREN S ML
AREFEFEFH—JTE, XK ARG T RIE VRITE T £ 304, ik Fah 4 , s tig AJeh
A MR B B J7 15, LB HE 18 BT iR sh i FABIWTA AACERZAR K B BIAACZS M %l 57 . 4 K FH
BE— B USAEFE T VR 7T BR IO 5 X Fh i A2 4 B e AH DR B AL MR b 5 S B0 03 - X B YR T
BUTR B9 T E AT B AR AR O IR B3R SRk LR B R 2. B, EF R
BAENIVSRE Z BT EICUHE BB M [ 2 B e (LT BB IE AT I, BR e B A B R e R
HIVESN  , A LA AR R BH B AACLA Tl e R E B AL 1%

[0461]  ZHEE/ERGL AT LA B VA PERANAEVE M A 4N T 5142, 3 BLAACLLIR I M B /R R
I VE AN AE VE A 9 AE A 2 B R0 R A Y 45 SR [B) I, S TR SR (A1 T 7 VR T 4 T R g
HVE .

[0462]  Z Fh#E = ECPH M AN 1 9 H7 R BAWTABYE £ 3 4 385 2 9 4 BR 1 L3R 3k , S FEMRSAFN
MSSATEI AR » LA B2 7] %) 3R 1T 1 ok 2un 3 A P 7 260 R T RV AL 14 T 2 BR B « WTAa (a—GLeNAcAZ #E %
WTA) 7E K 2 B A 2 2T & AWM A BRE _AF7E, H BETE S dm a8 4 R B 3 B 77
FENTARNIEAE TR Z RN o K, A R BH i — A 07 T R385 it Ve 77 6 A E i Ak
HIBIWTAB-AACR YA T IR T 7 4x 3 (5 & BRTA « J85 A T 7 267 B T B v of M 78 8 SR T 0 — Foh R
Z RN BE I TTVE AR IR 55— AN 5 TR i A VR TT B S E A R B I HUWTAa-AAC,
KT RS HAWEREN /B ZARIEE RIS EN BH N iR KRR EEET
—F il 7R R B 1 B B AN AL R L e B N ER B RS AR P i VAT A B A A R B Y L
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WTAB-AAC, SR TR 4 35 0.7 2 BR 5 B 5 A8 178 45 BR 1 B0 (L 1474 ) BR Bl R G O 7 V2
[0463] 1 A4TUH A 256 W E T E 0 8 B R IT B B E P REE LR BT
B At/ IR 0 G B 2R T G2 1 . B T R A R 09 B AT LA SRR RO ET [B) A R U
B, BT LATE JLAS /N A, 33N BE B ) B 38 AT AR T A K BR (M JIWTA-AACLA e — el £ Fhif
FRAERAEE, AL EERAAY B i 4 BB A AR ER P FEs e
HEEEEREN , BETT LIS EE AHIWTA AACHATIRIT Rk, 7R V8T AT R B US H 2 &
EEHEREBRH T ER— DT R, AT BB IRITAXERTIWTABAAC. 7E 4 K B
{136 57 BR TR 75 1, A & B RIAACTH] LLVE A ME — I ¥E T FIEk 5 H e 2R an T ik AR LB 5
U5 . AR PRETAE R, A % Bl IAACE R T 5 o B R X MRSARI ¥R J7 - AAC 5 SOCHY L 852 AT
LA 45 2388 i A AR BT T RSk I B o A VA 0 B R @ I % R AT & R B A X AACYR T I R
N7 . I PRI A= 7T 88 F St VP A 2 0 38 (AR E R IR 19 B B35 - 12 W FH i i 3 4 AR T 50
IEEAL W F B (R FHAER R IEB L . IR R YAER A0 40 0 Al LK B aFEa
B3 D ROBRIR 51 IR S DR D PRI AL SR L @ A B E B A REMRRERE, R EE
FE 1S W A, T 58 4 PRI LA B SR AE 2 W R 75 B IX S 254, MSE AR AR D B 254k
FRERSER LR, R E LR B, IBARRL RS T IR G4 i & 89 ULET ZUH Th
Be PN A S2I6 = 8 10 IE B 4k, RS 22 AR (90 21 LA BT 22 U 8 2R 43 PR B AR ERX A7)
FI#E FEICUR B, XEH R REE DB RINE—IREVIIE TR, B3ELXE 1%
LM B A AR B R CER” FEoRm RT3 sh kgL () 38 N e vE b ok 4 i R A R
RETHI) BIEIRC KM k.

[0464]  FEARBARIIGTT 7k B F 30, I RATURB AN 5 B WPl 72 2= PN
TE 2 AN LARTHI B 2 P 5 7R 7 80 BE 5T TP IR AT SRS Wi AT BO(E B R A LU A7 72 B 2 B AT
PER S, WA RS AR B WIRIT A ST R, 7E3.4.5.6 L E L
ERERBPEEFTMENNRE LT R, SIHITRIEML, WER R %EN
ZE/50%.60% 70% .80% .90% .95% ER100% . J8 % , MR BH NI NEN X ZBHEUT
P2S, AT DK S8 3 MO G B /R e (B I & 3 (R R A 3R T R ) s &2vayT D ER T AL
AR B TR S A G O I AR B4 A SR GBREE R JUH) 11) RBPSIER AL ;111) WBCIE®
A Fiv) 3 F BE SERIFE R R GE, RLR IS B 320 (L AL I B VB (I8 3R6) BYAE
O LT AeBE T Rk .

[0465] ’5’5\22]‘0

[0466]  FEAFAR L3RG TH S, 7EVE T RS 19 B B, AACHIFT) B/ % N £10.001 2 1000mg/
kg/FofE— D EHETT R, PRS0 EH DL Ing/ kg EE 4)150mg/ke T N FIAACTHIE ¥R
57, B H A 5mg/ kg B £1150mg/ kg, B A AR HE 9 2925me/ kg2 125mg/kg , 50mg/kgE125mg/
kg , -2 T Bk Hh 9 £150mg /kg 2 100mg / kg . AACT] LLEF R 45T (B0, B 77 & J95E 50mg /ke/
R) BRELAANE (B 1, H.50) & 95,10, 25850me /ke/ &) . — NFIE R LA IF2R, Blan—K
25mg/kg, 5 K 25mg/kg. BEHE R A3 KRR —KFNE (Q3D) , FHA—REFR—JE— KX
(QOW) , 341 -8 AE— ALy R, BB B A IR (SOC) B IVE B —Ik FFse2-
6 JE 45 F A K WAHIAAC, BL YR JT 40 T /% G N & 38 2 0 BR R L YR IT K B B BB HO R
SRR ROFR W 5E , BT, AN 55 Z 140 T I SRE P8 v T 45 8RR 1] D9 2 J , BT MIRE £ o0 N IR 28 6
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[0467]  FE—ANSLiti 5 R, AACEA2.5F 100mg/ kgl FIHE FIE A P ESE1- TR, RFE1-7
R—1K0.005E 10mg/ kg FERFFI &, Fret— 1 H.

[0468] #5Z45&4%.

(04691 5T IRIT AR BEGL , A K BAMIAACTT ABE KA (L. v.) B FIHIMEMRTIRFIESE .
FE—ANSKHEITT RSP, FEIK A S AWTA-AAC 72— LA SEiE 75 S oh , 8 i 55 ik P 48 ZGWTA-AAC
FWTA-BAAC, SENE A L2 , P WTA-BHiiA ik H A A wE 12. B 13A1fA2LL K E13B1-
B4.E14A1-A2F1F14B1-B3FE] 15A1-A3F1E 15B1-B6 A FF AU R B ER 7 5 R B4k o

[0470]  BREITIEAACE]LUBE 5—Fhak £ F0 540 B0 sE =36 77 s TG 7 — A2 e A
HEBTBEWEITHE.

[0471] FE—ANZBEHRP, ERARANRB-MERZ AU EVHERAMNE_RER
WHE A TSR 1) EERE R, (i) B-WBRA: (i) KFWES/FRAK; Gv) IFE;
(v) SEPE R/ S E AR S s (vi) FONEMe KT ERSS . 2 W, : Shaw K. FiBarbachyn,M. (2011)
Ann.N.Y.Acad.Sci.1241:48-70;Sutcliffe,J. (2011) Ann.N.Y.Acad.Sci.1241:122-152,
[0472] H—ANLHEHRF . EXRANTB-MNERZRASILEVAESEHAMNE - RAER
HEHRAARBR HEEZE MK (retapamulin) iA$EE % .6SK-2140944.,CG-400549. 78
fihvb B B R T =& 4 (ZEMEER (napthyridone) \EHEMSR. 2R E AEXENKR A HE
#VEREE SRR TR AR T E MR A EER.

[0473] x4 5540V IT STIRS A e sk BlR B R 77 (B andE & 443t 2% 25 (NSAID, il
detoprofen XN FIR . —H BN AKICEER AR V8 35  SUEL V& 35 AR V& 35 W5 Wk 35 = L B v
VPSR EREL P IRER L SR H B . nabumeone (ZE T AR BN YDA 2=k B L AT ARER .
FEIRVT R E AN L B AE B A (B B ILAR K AHERABTE « sal sal te FI/K AZ BL 4 FI/K 5L %) AN
ZE[E B (520, BT B A S KA VLT R AL R B SR AYFA R IR JEAA TR BRAUAA L D) |
MEA BTG ER RN ER ABEX NBVE  EEARDE MEFAK . FE. . HFE
R FHERV.PETG R TR S PEAR U TE AR ZEFRTUM EE TR R TIAR B
R EAAR SRS FEAK R S F5 AR (B v FE AR L B SETE AR L Sk TR Wy L SKTRIT AR Sk Fa i 2 | Sk TN
WE KUK | SL A ER I | SL TR 3 SRR R FETR A R TR TR VSRR T R TR TS T 3k
FOZS e SRS LR BT | Sk AR RS SR TEVRER . Sk Fafhe kA S kRS LA
W ST B S FAIT B L Sk TR IS . BAL5788.BAL9141 . W &3S B At BE 5 L 3£ B 1S F L Sk
TR 4ETRR AFEEE MR  HMER FER. . FABR.ERER . KKERXR . ZAE
FFKERE SEAE ENBR.OEKE dibekalin . FIHKE IR K. EBER HE
REKEARZ TBE TR LIBRE ZEXREZ . RRNEZABT-T3MNTER . TNBER.
HAEERVEFHEEERE BBH T BT AT B X &K P R T#E AL
AR I | T g S WA Pt | ik P R VEREIA | TR R g P | ) S e B 2R 158 UENE R E RV B R
EWRKEVE.SRVEAAVE BOYEBEVWE RPVE KAWE. R E . il
RV E. ARV E ERYE SRV E Y E AHEERZ NSV E . EEN T ED B
B 2R B INFREE (AZD2563 RS M IE) (DL UK, £35Sk B AACHE [ AgfY AH E)
B [F) B0 R B A | I /)N AR 5 B2 40 1) 751) (51 G Ral B 47T R =) DT AK | P 9% Al i L SR AR 3 W X
WEIA ST K R BT E B BHERE) B ) (5, A& A RIT R VIREFE T
FVEUFEEEIENR) B EEES (B, xT 2 Bt R Bl SRR (Bltn, Bk E L . E kB
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VH S HEER 75 HE DLS% I B A% KRR K DLBh 7T 2 2 R HTARAR VT (IR AT ARARTT B AR
T ARANTT EARAR YT FESLARAN YT IR ARARYT) E—ADEHEH B AR ARAMCE &
B A BRI (B4 i B 480 78 K AN B 4R 28 AR SRR B AK) (0 3P 3R AR v (SOC) — RE i A JMSSATE
B FZE R FARE R M FE AR YR 77, MRSAE 3 F T i B R B Sk Rk VR 77 -

[0474]  3x ik B 4MERFIFT ATES TAACRI 14K VTR V1R V128 BR1/NE A B 5 H R B i
. SHAMIVEIT A LA SAACH R BRAS B ) 5 S IR E . U R E T AR GMA D+
mF, AT LA AR B9 45 25382 . B 2, AACHT CABRBK I BR . T 48 25, i 38 — 255 m LA D iR 45
7.

[0475]  ZGH 5

[0476] A K EBHIRIRML-E A WTA-AACHIZGME &4, LA RAE I & H AACRI 9 & Wia 74
BRI T v X R A A T LA — BB A A& RN, Bl g aE A 45 1O 57
(GAK) , LI BR B8 BE IR AR BOUE R S B R SR, IXFE AR UEE A S I BAE A
AR A< & B B T iR RO AE A T DA SRS R ER S HCB R R U7 VE M/ BUIR IT R PR A
HIRFE A A A — L2 7 b, AHIIE S : D AR YIKIHINTAB-AAC, F12) 255 |
ATRE ST R IR A  7E — SO SE i F R, AW HIFIAE : 1) AR BAAAC, FUEIER2) =0 —FM 5
ANIVETT 7o '
[0477] @B B A FFEAEENAACSEiE 0 AT b w852 10 848 L WU 7 88 5E 77
(Remington’s Pharmaceutical Sciences,16th edition,Osol,A.Ed. (1980)) LA/KIEMRBL
T8 B HA TR A I RIB S, 628 5 A R BB RIAACHI SR F T8 . "I 2 19
Ak R T 7B A 5 FUFE B IR I B AR Y EXY 2 08, 3 B RS i iR & AT
B L AR BRI EAIER  FUE AT, SIS MER A0 R AR ER : b5 FE R (n+ )\ ek —
RS RS EAL S B X R ILE R RER) Ry T BB AR R IR
o5 3 B o ¥ R 2 R R PP IR B TR I 5 AR R Y s [F) 2K Wy s BR O s 3 KRR FUIR) R ) s (KA
FE UMTHI0MNRE) 2 EAR, WMEAER HAKSERERED  KAKER S
R BE B E IR R W H R B S B AL R A B I AR B SR FREU R 0 —
PE R AR KA A Y, BFEE EHE L H R SRR s 25 M WEDTA s BE R I HE 1 SR BRI
PR L BLES ; U R EL R RTT B T 04 & B AW Blnin-EAE S s M/BIEFBE TR
s PEF et 33 ™ PLURONICS™B 3 Z, % (PEG) - A T4 1 i FIRI 2 Bl & R T &
B, 8 o SR pE A S L SE AR .

[0478] ¥ 1 i o~ th 7Y LA A8 A0 45 7 451 4 368 3ok % B R B ot 7 1T 2R A 1 & R TR B R, 451
N4y B AE AR ZG M iHI% RS (Bltn, i BiAd . B & A ER L SRR SR A 9K B 8D BR
FERIFNFHREPRAERRFARBBKENR (FERGEKRTF B MEKE . XMEARE
Remington’s Pharmaceutical Sciences®E 16K ,0s0l,A.Ed. (1980) 2 H.

[04791 W LAl % 22 R 1571 - B2 B 150 A0 A& L ) B 48 & A AR B B PUAA BRAACHY [ 44 i3
AR R A 2 3 1 B, 1% 3 B T i o ) v R B A B B X R B SR
FER A KB (B0, B’ Q-2 2 E-FER SR R (LIEE) B8 U.S. ZHS3,
773,919) \L-RE B v ZE-L-BEEEBNILRY AR BN - L8R A5 ES 7T 7
LML -7, BE BR IL T M AILUPRON DEPOT™ (Hi 3L M~ 7, 5 IR 4 TR ) NG 1 52 TR B AR 4 ) W] 92
FHMER) FIR-D- (O -3-RBET R. ARBE AWM M- LR IHEE LR - Z B L Be 05 BT
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53 THBIL 100K , (B 3 b 7 ik i 70 53¢ 4 ) B V) BRORR TROER B9 T o 24 3 S Y DU AR BRAACH e 1] R
BEGAR, HTESTCRE T KA+, BN RE, SREME LR RS
R R VER) A] BEARAL AR IB BT A AIMLE], A AR TF HH AR S B9 & 2 AR . ), an SRR IR SR
ML R B I AR B - B AL A e T R 4 F 1A S-S , W AT LA i 18 s 2 R 3t - FIER MRV R
TR S E K E E A ERRMAFF RSN R ESMETAEGYREINFEEL.
(0480]  AACH] LA LATAAT A3 1 7 s HC 1] LA 3% 326 55 BE 40 ffw /L 4R . 51 40 , AACTT LATEE 1] i I 5
A, BH &b ST B i 5 T g AN/ BRR THLVE M SR R B A B, HL ] AT R AL B Is 2
. B 5T A B 2EL 93388 5 HE B AR SUZ TR Bl » ZRALT- AR DR 1) Be SRR B « & B g i g A 8 i
AR L RN E 5 VR 2%, B I #EEpstein®E A (1985) Proc.Natl.Acad.Sci.USA 82:3688;
HwangZ& A, (1980) Proc.Natl Acad.Sci.USA 77:4030;US 4485045;US 4544545:W0 97/
38731;US 5013556 iR 1.

[o481] 4% AIF AR HE Bk aT DUt & 5% A B AR B . AR B BE FOPEGHT A i) % A Bk 2, B A%
(PEG-PE) I B8 S &M R R RIEF= 4 IR AR B R B FLAAM S S Fr H U =4 B
Fi i BRI B FAE

(0482]  Afk}H05 i

[0483] 4HEEHEEFK:

(0484]) B A sciB8 #HI R {8 - MUNARSA (http://www.narsa.net/control/member/
repositories) K15 HIMRSA-USA300NRS384 34T HT , I IE B H VLHH .

[0485]  ZHAE AN RIMICHI &

[0486] @i 7E SRS AR K B ERER A A A 3E 5 AL P % SR 2 5 A R 1) & I B A 25 SRk Ul B 4u i 41
MPAHIMIC. P A R B TR E6FL3E 77 M P — UG 473 1l B « A F8 B 4E K 35 F7 9 EXMRSA
(USA300FINRS384 I AK) H#FEE 1 X 10*CFU/mL. M E E P E E A FHEF£18-24/Ne) FE7E
37°C TR , 8 SR HL 6 30nM ) ) 25 & (OD) Il & 41 B AE & - MICH% B 58 00 4R Bl B K >
N%PPERFE.

(0487]  ZHifiw P 4 B HOMICIU 52

[0488] x5 52 s 5 0k 401 A P B 5 ) 0 1 ) 5 41 A PIMIC (L R 3T, AP A R R B s 4l
A K E 040 AE LA4 X 10° 40 /mL ) 25 ST B P 7E24 7L SR M b, 3+ LA AN B M 4 10-20
AN Y B B B 451 BE GEMRSA - K B Wik AU 3B SR AR FF FE AN 28 50ng /mLER K & R (I X4 441
HAEEMERIAER) ARG FRE S, LG40 M40 8 A2 1, I 7R B 5 LR NG TS
MAERMAB A RKEFEP EMARAER G 24N RN AEO TG AN AE
0.1% 4 MiEEEEFO0.1% Triton-XHHanks B Eh /KB R B MBE MM, HESH
0.05% ik I3 ~20 ) B ER 8 i 3R /K VB ML P I AT RSB I LM B TE R A5 % BT 4 ERA
[ 2 I ) PR AR AR K S 3R P AR b B SR 1A S 7 Vil B8 40 M PR T B

(0489] 4> BY MG E R 40 A0 -

[0490] M 6-8JFEBalb/c/NER (Charles River Laboratories,Hollister,CA) i§Rsip 4>
HWREE 4. v T ME AR R B NS InLS R BRI
(Becton Dickinson) FALEE /INGR - FiFE L BR SR L SR L A4S Ik B TE/K P il 4%, Bk & R 2K
B, FEM AT Z 20K E6/NH BT A BRI b Kk igig e, A E Z R
RbTR 47 J5 U 3R M A U 4 B o s B H M LA 4 x 104 D/ FL I 58 B 7R 24 FL 3% 35 4% P 4 Fh 7E
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¥ FEAH 10 % fE 4 M35 F110mM HEPES (A& Hi4E &) fIDulbecco’s Modified Eagle¥fszit -
(DMEM) _I= o 44 5 Wk 40 o 335 5% 3 7 LA 48 BL Rk Bt B AR b o %3858 th A T IR JE B 4 A s AY
o {9 40 D P %155 - MATCCER48MG63 (CRL-1427) F1A549 (CCL185) 4L &, FH 1R IFAEITH
10mM HepesFN10% A& 4k 7% (RPMI-10) IRPMI 164045 R 3% 5% 3 4 . HUVECHH ML #X E Lonza 3t
1R EECMN A sE A 12 553, (Lonza,Walkersville,MD) &7,

[0491]  FHEIEAIMRSARK Y B W5 4R .

[0492]  MRSARGUSA300%k (NRS384) 3k [ NARSASEFZ E (Chantilly,Virginia) . —Ee eI {#
AT &E e E RE MINewnan Bk (ATCC25904) 7EFTA LI , AN 7 RS i K SRR
B Rz TP IR N T IPAEAACKI 4 A 5745 , M FE S KR R4+ B H USA300, 3F
7EHB (Hanks 47 £ % , #5745 10mM HEPESHI0. 1% 4- M1iE B0 & ) Bk G AACER I B ZE
HBh#ke, F 5ME—EWN B /N U AT SHAESE S (RS , 8 X ABNAEAT
A4 5 1 4411 1.0~ 207 41 T 1540 b 457 % 5 W 40 i, (4 FL 25 0L LA HB AR 4x 1 0PI B) - B W 4
J{O7E J2% G 1 32 BN A I ML 75 DMEM ¥ 57 2 3147 bk , IF7E37°C T EME AR B Fr L FrF8 A
5%CO 0 B AT R LR VFEE T .2/ 0 5, BRI GE S W AIER £ KIFFHRE G
FEH 10% fia4- 7% - 10mM HEPESH)DMEM) /X% , FE A 50ung/m1# R K & & UARR (40 M 4140
HAEK BTG LR, BBk E 4R, MM EFNEH0.1% triton-
XHIHB o A (L 5 W 41 BT AN TG 4N B N B9 418D o 7E — S se e op i 8 FHLDHAN i 25
PERS TR & (P55 11644793001 ,Roche Diagnostics Corp,Indianapolis, IN) ¥ JUlZH g
FBURLIR it SUBE (LDH) 7285 SRk R IB W BB, M M 7E 35 77 HA 45 TR V45 B W 4 B B9 9E 77 -
RIBHER UL 1, SLBIUW SR i LB RN RIHERBRIREXIFTF0.05%
Tween—20 ) BERR EL 2 1 R /K IE VR (AR SR 40 15 TR EE44) il 2%, @IS 7E A F 5% 4 b =E
M F R BB K & U R DL S fFVE RO 40 M Py 4 B S 8K

(0493]  MRSAR Y G REAHMLR) 7= 4 o

[0494] @5 AERE P9 yEST, A1 X 108CFUBIUSA300 /I NRS384 1 #k jk 4L6-8 JA # I ME T A/ T /1N
B (JAX ™/NER, Jackson Laboratories) . 7B EL 5 1 RBCRIE B PER W, IF7E37 C T A% 3
70.1%BSA (HBZE %) BJHepesZ2 ¥R = #5 BE () 50ug /mL A ] 47 3R T B AL 32 /R YL B9 iR i 41
Fa3043 B - S8 J5 15 B8 B 40 B 7E 0K 7% (FTHBZE Ml P e - 24K o FE#M 7845 10mM HepesFI10% G4
M3 An5ug/mLT & 8 R EIRPMI 164040 4RIF 573 G AR RN ARG R E 1 X 104 A /mL . 7E 7%
ERERZE PP ER KB MR , FE4°C T H3k B R RIS K35 SMRSARIF I & 1B RAE Jivg i kL
ZH A A7 R 40 M 4 A BE A X R ‘

[0495]  J&q /3 YL M\ R A MO 55 78 31 i B D -

[0496]  MGO3RKE 40 M B IR A ATCC (CRL-1427) , HAREFEXNFEE 10mM HepesH10% i 4- 1L
75 (RPMI-10) AIRPMI 16404H Z35 FRFLH 4 e E M B FP 7E 24 FL A REL IR R IF 85 3R LAFR
LB B KRR 1R NG F g4I 7ERPMI Rk 7842) P ik — K . 1 58 & RPMI-10 - #i B
MRSATR /2% S (1) IR A 40 AL , 3§ 7 SR 4L BT 37 B LASpg /mL N A 3 55 2 K BE A 4H AL LA 1 X 1084
i A 4 /) I N B B AN B o IO . 1 % trd ton—x SR AN O RE 5 UL I 52 3% e A 3% 1 41 P
MEHERIRE BRI EREELBRT A Y EAHAEAMNENMNEEQB KSR
JIE = B4 B % SR AR B BRI SE o

[0497]  JEMGE3 R B M B FR7E4FL I T = B A P IF AR 7275 10mM HepesF110% a4 1
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& (RPMI-10) HURPMI 16404H R3EFREFIE5E, HEIERIL & BB YK, AL LIE T
FEVR R TL , FIRR YRS A R i B VR VR S , 3R A M FE A Sug/mL )T &5 B 2R I 58 A2 RPMI-10
B FIMRSARIUSASOO B AR AT /R B BRI 5 — K, FIBEER Eh 42 P b 7K (PBS) BRI AL, FH7E
ERTHEAR2% ZRFEEAIPBSE E300 £ & FLAEPBSH k3K, HEEE T HEF
0.1% 2 HAEH KIPBSIEIL305 £

[0498] JERPLAEAIMIK N EETS -

[0499] i &USA300 1% & ¥ A T 7EFREE MR K B ER R A N %35 SR E P AR A K F R &R
Gb MG HHTAFEBERR Eh 2 i 2h K (PBS) o BEHR 31K, FH 18 5 /3 FE7E-80°C T 7EPBS 25% H i
YU A P SR R s IEFRA/ TN R BT IX 5258, R R B AR 5 3 A X (K & FIMRSA
(2x10°CFU//INBR) %% . M Jackson Lab3R787 FE#S G MEMEA/ T/NR » FF A5 X 107CFUMJUSA300
JoFEL P P S IR L o FE SR L S5 1 R AL BB /INBR, » FESmLYAPBST e IS B  7E & B LML, J5 B R vk
BB AE4C T BAL, 000rpm B 00543 B o YSCEE 275 i R4 M () 441 B ULIE » 61 40 iR F50ug /mLy&
A IREBF (Cell Sciences Inc.MAC MA,CRL 309C) 7E37°C FALER 2043 0 LA 5 FETS 4o i 44
L5 4R TR - 45 B 4 A 0K ¥ RO PBS HR 358 145 34K LA [k 25 V4 i B BR T B - VL BE SR B /N R 19
JE LR , FF A FR kI 5 k) 52 44 /N R ) B B KR 51 ok B | AN AR RIS AN AR 4R A T
58 35 4 M A CFURY B & , 1 IR AR Al B A R ZE &7 0. 1 % Tri ton—XIHB (Hanks P47 £5 VA ik
F¥MFEH 10mM HEPESHNO0. 1% 4= L35 H E H) PR, HESH0.05% k- iE 20 PBSH ] 4 24
IR VB EY 22 5 0 R VR o TG 40 TR JRR A « {58 P T R v 9 F T vl i 2% RLE B 5 43R L B A/ T
/)N GRS % 8- ol 791 B2 ) U5 S T T o S o R R ) R B S CRUSBE PP A A o X T B LABT 7R B 35098 » 4
o, P 41 B F) S PR SR S 70 B 1. 8 X 10°CRU//NRR, » T4 T4 9 SEBR R e 8 92 9 X 108CFU/ /I
B, o 128 R Y /N BR ARG J5 S BDF Bk 5 B9 B 770 & 100me /Ke T B R IGIT -

[0500]  JERGLEG RSN L RS BIE B R 4 HE .

[0501]  MRSAJK Y& A HE 41 A fr 7 AE - 385 S R v 54 A 1 X LOPCFURY USA300 I NRS384 B Bk Jak
Ze6-10 AR FIHEMEA/ T/ (Jackson Lab) o 7EBYE G 1 RUKSR G e i, 7E3TC R, F%b
78 70.1%BSA (HBZZ #hR) FHe pe sZ2 iR o % RE 1 501 g /mL 7 T 4 3R 1 ey Ak E0 R 2 £ s st
305351 o S8 5K IS FEL A AR AE VK Y2 BTHB G PPYR AP R R 24K . ZEXM 75 10mM Hepes#110 % fi
2 il ¥ F5ug/mLJT & B IRPMT 164040 £ 3% 57 358 bl IR A 40 A AR B 21 X 10°40 2 /mL o 5
JR AR G ) i BSMRSATE 4 C F 7E B BR 28 1 Eh K VA VR P AR AE I, 1B AN L2 T30 o 14 i 411 g
AT B £ .44 1 A X B

[0502]  p%F 4 Ao EHBMEC/E 4t . MG6 34 iy 3K HATCC (CRL-1427) , FF{RFFFEXN TS 10mM
Hepes#110 % &4 IfL 7 (RPMI-10) HIRPMI 16404 2k 553 h . MSciencCell Research
Labs (Carlsbad,CA) 3R/ HBMECAH AL (B 3% S 1000) FIECMEEFE3E (B F#1001) 4 i Fh7E
24FLH AL FRIR P IFFE SR URIBIC B B AESL I XK MG 4H U 7ERPMT (BN T2 9) P ik —
K o FEMRSABR X Y2 () 12 5 40 e 7F 5€ £ RPMI-10 P #5 8¢ , 3 72/ BT SLED LA Sug/mL NN TG 5 88
2R oG MR AR DA 1 X 10 s RS AR /mL 0\ B B B 4 i b o FHO . 1% tr i ton—x 2 A7 4H B RE
i L) 5 B BTV 00 P AN B ) SE PR IR I o TR R e ) SEPR T I AE S5 % R E A
49 2 1 ) i 2R 1 0 K 5 B i b P 0 1 S B AR TR TR T RE

[0503] & FHEHEIREIIEN =4,

[0504) {55 FH 5 T K& AR R ILFE AR , A 4 3% 6690 &5 2R B 73k 4L 2B 8 1Y) 41 JE BT B o [ 4L B
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GlcNAc WTA mAbAY ATgGHuik , HAR PP HUAA B B A5 55 1 (R JR BO X 8 . 3@ ik %% vy L sh i 40
MRIKZBEA AR TEE Meijer,P.J. ,Nielsen,L.S.,Lantto,J.&Jensen,A. (2009) Human
antibody repertoires.Methods Mol Biol 525,261-277,xiv;Meijer,P.J. % A (2006)
“Isolation of human antibody repertoires with preservation of the natural

heavy and light chain pairing.” Journal of molecular biology 358,764-772) .7
JEU RSB K ICLTUE R B W, B T IMIRELISAKPLERS & X SHiEx F4 &K HE
USA300/ 41 B BE il % M & PR ME AT - BB S5 AE200-m1 B A B e eh = A ik, FF I E AA i
(MabSelect SuRe,GE Life Sciences,Piscataway,NJ) Zi{t FT 3 — 4 MR . X Lo 348 10
38 AE A X B0 3R #F B2 RSt

[0505] LM EIEHIERE.

[0506]  $H-WTAHU{4 (Ab) (1) THIOMABZR 44 (1) A4 22 AN 1| & 10 F #EAT - 7EHL-WTA AbRREEVal
20547 B 442 It S ERSR T 24k, DA 45 H THIOMAB™: ¥ Bt & 8 T FRAL B A A8 4k . iZ B A4S
PINTAS R2P HIPMLE - A BT G R & AR T EE/RT EMNDTTHEE T HHERT R
% {¥ FHHiTrap SP-HP#E (GE Healthcare) J& i B 57 A0 e b R ER N 45 Bk H iR BR 4 . 7
+AAEERE EBREFIRIMER MP Biomedical) 78 TSI A B EAL2. 5/ BT LC/MS
1 N (7] — BB ) T Bl o B I R 1A B39 345 BE /R i B 1) PMLEE SL B4R K ] 44 55 THIOMAB
i E 1 /AT 38320, 2um SFCAIT €28 Millipore) I MEAL AL ME S . Eidid pERs =
i BRI B LY W BTG SR A W 5E 1 R AE e A 20mM A £H R 2, BR $h pH5 . 5/240mM
FERE I LC/MS O s SmAbM B A MABBERUNAERNEETENMER/IUEL
(AAR) i8I R~ HERE B iB VTS 4% -

[0507]  JRiL45-47

[0508]  7E65304% & 5 & U AR A K ATA 8 (Q-TOF) LC/MS (Agilent Technologies) Li#4T
LC/MS43HT . 45 4% : 7E N #4 280 C (Y PRLP-SAE, 1000 A, 8um (50mm X 2. 1mm, Agilent

Technologies) Fi#4T &% B fF FH4. 359 ¥ W 30-60 % BEY £& M4 = (A A, /K$0.05%
TFA; & 5B, Z BE 1 HI0. 04 % TFA) , {35 A A8 W57 35 5 B 36E T BE VR F 1L . f FHAgilent
Mass HuntersE Mo P AF IR S04 3 AT BB TR . FELC/MS 3 #T Z /T I BRI &
I e A KBS (Wako) LA L: 100w/ wh B 5 3144 L 51, ZEpHB . 0137 ‘C AL 3 3043 4% , 7 A Fab
FIFc &R 43 CAME T 43 #7 . /8 FiMassHunter 841+ 5 I FabfFab+1 1 £ E i+ H i A& B X kLl
%1 (AAR) (A3 5254 534k 2 (DAR) AT B #AE AD) »

(05091 M BEZL /N ER 43 B8 (0 4R 4 A7 - B i 0 ik R TE 59 1 X 107CFU MRSA (USA300) J& 4y
Balb/c/MR, YL )G 553 RN FR'E . {# FAM-Tubes FIFEJFRNAO0L1 .01 (Miltenyi Biotec,
Auburn ,CA) , {8 I 4F 24~ & SmLAA FAEIGent 1 eMACSAE 55 8844 5 341 AL o 38 TR Ak 2 7ok 2 : PBS+
0.1%Triton-X100.10ug/mL DNAEE (4-BRARIILL ,Roche) MR B BEINHIF G E QBN
i FXG B ,Roche 11-836-153001) .35 Ak J5 . G FE AR T E 105080, 4 /5 FHKA
FIPBSHFRRE , FFi8 1k 40uMAH f i P8 253 38 G A A ST 3R A 0K VA I PBS R Wi 21K , SR J5 7EHB 42
A& (Hanks 45 25749, #h 7545 10mM HEPESHIO. 1 %4 MEAE Q) P EZ FE2/0N30.5mL
B4R AR o B R4 D BV VR, AR G £ R B 250 LA T =V R

[0510]  FHVRFNAUMIA LL B IAMRSATUE A Rk R I AR AR RO 4B e B (1x107 44k 4h
A KU B 25uL iR 4H 2R 5] 3K0) BIFAEHB (L) o, i@ id F400ng/mL (B4 5E /ZF) /MR 16
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(STGMA, 15381) i & 1/ BEAT FEL W 16 R JEAR IS R S s B I N BIFA W IR NP, FFFE=Z IR
T B 10-2093- %4 5 40 B ZEHBEE PR P BEIR 3IK , SR G FEFACS 43t i #5 FL & /2 7EPBS 2%
ZRPEEP AFEFARE R MARF (Invitrogen,Alexa Fluor 488KH%IHEL I i%Es , NHS-A488)
P AE (FUBWTA: 4497 . FLaWTA: 757 88K [F] Fh AU ST HR : gD) S5Alexa~4884% A - 14 50mMBE R
B 551065 B8 /R it B UNHS-A4887E = {8 F 78 BB o R R22-3/MiT G AR ICIR &40
N E) FEPBSH F# IGE Sepharose S200%: UL E PR+ R EIT &I R MY % A i)
I T TR B UV U SE A488 5 F/Hilk I & .

[0511] AT HWERSEFIHVHNE, FHEEZSFHENSEECEHERERNK F1-
Hazenbos,W.L. % A (2013)) A% 4 BREME L H B BFSdeAFISdgBST T T 8 Sy tH R 4 o Bt
BEAKSEREMEFRYVEH PLoS Pathog 9.e10036535Alexa—-647TR UK S HEOHE
BREE M HBALK /N SBiRL b [X 43« ZE80ng/mL & 501 g/mL {4 77 & 76 B W 4 2 I itk . £
Beckton Dickson FACS ARIA (BD Biosciences,San Jose CA) #4THINAMA , FFH
FlowJo4r #r &tk (Flow Jo LLC,Ashland OR) BF4T5 17

[0512] FEdEE HIME ERFEIFESIAE RN 8] 8 & E AR A BRE (USA300) Mid &1L
BB SRR U ZEBEBR SR 28 b 2R K (PBS) HF BEIR— K, FFBAL X 10°CFU/mLE®F T EMAE R
BREA1 X 107 MR A R 7E 1omLASFL ) 50mL 38 TR B B8 0 B P I PBS P O G 7E37 C T IR i
R AEF AT E] A, NN EFH P B S A ImLEE R, FF 55 0o 42 40 B % 40 18 FIPBS B %
—RLARR EHIAER, F B 7E B IR b B2 P 40 T P % S 0 TR VBRI S8 A7 VA B ) B 8
[0513])  E VB P R AR SERIR AL - 16 & 3 (2 W &) 2R (USA300) It ## 1k HARE 574
P EY Y, ZERREE R K SRR 8 B IS R 3L (TSB) i — &, RS 3 B 7E 10mL A A F1 Y
TSBER & A AV £ (0.05mM) HITSBr 1 X 10"CFU/ml 48 K B . B 35 32 W 7E 3T CHR % 35 556
/BT SRS NN EE Rl AE R, FIFE T (lug/mD) BR B —FAIEER M AE R (lug/ml) 7248
SERT 8], MBS RS 5590 B B 5, FAPBSTEH — IR AR A T H E R B AEPBSH B T
TE B AR b 2 440 T 40 3% 46 T T VB SR M 5 A7 Vi A0 |l 1) B B TE B R B 1) o, W BE B B R
VIR IR T4 FF e b

[0514]  AACHIHARE AR : AT 2/ HHALAE QBB 5 MAACK B BITE T
R E GAACTELL R B A B 22 i (20mMZL B4, 1mM EDTA, 5mM L L& BRpH 5) H#%
B2 200ug/mL. LA 10ug/mLINAH A E H BB CRE 4, SIGMA C7800) , ¥ FE S 7E37 C T ¥
B L/ AR XS BR, HE AACTESE MRV SR & o 8 I D\ O AR 40 B AR A 15 57 L FR R A
AEREERZGREFEHEPH 7.4 (TSB) R& IR N T IFEE MR A REN B RE B8R M
BAYN RPN B AETSB ZE96 FLAR o — U I 49 il % H LA 2 X 10°CFU/mLIE £ & 25 1]
B FLH IMAMRSA (USA300) S EEFEMAESTC T IRS M B I/, H 8 T MR HE8 @ i 52
HY.6 30nM) M 56 5 SR AS U4 B AR 4K o

[0515] & R S4497HUABFRETER &) FH T H Ve VA B 4 kb 32

[0516] ARk T ThoRBEE BEFRET K, 3 5544973 PLE R TLFRAL AU THIOMAB™I A 4% & . FRET
S 455 FH UG B 3 B 3 B (TAMRA) F19% 6% (Fischer,R. % A (2010) Bioconjug Chem 21,64-
73) oJE it 1 FIPS3AK A A AX (Protein Technologies, Inc) HIdRvEFmoc & A4k 5 & Ak B Sk BE
TV F&ZFRETK - 161 & 2, 1 FHO . Immol Rink®k &A% i 7= 4 CoR uig B Bk ik o {3 FIN-FNC— 2K i 4R 22
A Fmoc—Lys (Mtt) ~OHLARR Z: B AE R AgMtt (B8 FR S0 2E = 2 B9 ) L 1A, FF a3k 1T B o i 4
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A2 LLE BETAMRA RN RS K o 1B Yy 4H 4 A B VI %1 (8] FE 4%, ZEFRET XY 2 [E] A8 INCBDK —c 1 t A%
LB T . AT BE 10 F B9 3H 09 5 Sk Bk I BEFRET Bk BR 25 >k B W & 2 BE &£ -K (TAMRA) —G-
CBDK-cit-K (3% ¥ ) @33 X AHHPLCi# — 4tk , {8 Ff Jupiter 5umC4#E (5um,10mm x
250mm , Phenomenex) - A THIFRETHRET AN AT LA M BU444 4% A 420 () ZH B V9 3 B » 3 7T DA 1
GBS AE . B TRASBHRICLIRREE S, TB IR SN RA T
W SR , 7 TV A B 4 P MIFRET AR I R VI ENE , U ISRk B AR R R %6
(05171 AT 2 o e ) 5 Wk M L ) 43S 9 R

(0518] /iR SRR E WE 0 fn e PR AE 2 8By 4 (Ibidi,Verona,WI, H%80826) L, EWE
e 200 D £ Bt P SR AA RIS B IR 19 se 33 55 2 P @i 72 1001g /mL PBS. 1% BSAH #E37 C T ¥
B304 4h, ¥ USA300HCell Tracker Violet (Invitrogen C10094) Frid.iBit 7EHBLE Mk
W E 1/NET , FH4497-FRETIR 4T A IR AR 10 B 40 TH - 37 BIHE B W 48 M e 8 — IR, R G DN T 2
YN, ELS 40T A1 X 10740 T /mL A0 \ 40 2 - b T JC 5 W R A RS Xt RE, 58 4410 it 7 % W BT D
FWEHAIE FI60nM Latrunculin A (Calbiochem) THALFE 305 . 7515 40 5 0\ 40 g 5 S B K
B B BB L, IF A& B CO I E MK B LudiniR E IS4 A Leica SP5IL
B A B ISR IR1B UM . {F FHPlan APO CS 40X,N..A:1.25, #1i= &5 A1488nm 154 3nm#E 6
28,5 Fl# K alexa 488FNTAMRA, 55 43 £hil Ik KR 2. 3304 4 o 1B F A5 43nmBOG LR IC R AR
PEEAR o

[0519] &It FigvEIE B A BEREI AR,

[0520]  f /NGRS REE WE 4 M 7 24 FL AL RS SR A R Gy, 40 R PRk , AI7EHBH 1001 /mLHAY
AACTEFE FIMRSAI AT 41 A A /A5 R 58 5 W S ARJS , PRI AIHL , 1 & FLH I 2600158 & 155
AR KFER G HME LIS/ BN 8] S8R LR A E 4, I nA &
B (ACN) ERLIRFEANT5% , 135 305 % . 4l M A0 75 MR IR B8 1L 7EN2 (TurboVap) T 7&K
F AT, FFTE1000LEI50 %6 ACNH B4, i JEFMITEAD Sciex QTRAP 6500LC/MS/MS%E 4t b
HAT 3o

[0521] &AM G/ N R AH R .

[0522] FEHFWE4HARKETY : MATCCEREMG63 (CRL~1427) F1A549 (CCL185) AL & , HARIF1E
%7645 10mM HepesF110% A& 4 L% (RPMI-10) FJRPMI 164040 4334 555 h (HUVEC4HAR IR B
Lonzadf {7 fEEGMA FZ 4l fn 584 ¥5 58 & (Lonza,Walkersville,MD) #7, MASciencCell
Research Labs (Carlsbad,CA) 3k fSHBMECHHAY (B %5 1000) FIECMEZ 353 (B F#1001) o
[0523] B4 : M6-8/E%EBalb/c/MiR (Charles River Laboratories,Hollister,
CA) JEfEh o BRI E W 4R . S8 T3 INE W 4 A 7 & , 85 IR IR P AT ImL 33 2. Be 31
¥ 355 Becton Dickinson) FRALIE /MR - 3 3% ZER EL £ R 2L A4 % IR BEFE /K o 1l 2% i
B EREEE, I EF HTE 20K Ee A Gt AR BEER Eh 82 HUK BL R R, s E
Z. B8 Eh A TR AR JE WK 5 S R 40 D o B A0 R 4 AP AE AR FE A 10 %6 JiE 4 1 iE A 10mM
HEPESHI A4 14 Z 9Dulbecco B (KEagle B 35 5L (OMEM) b, 7E 24 FLE5 35 A0 d LL4x10°4H
JH8/ FU A 25 5 422 0 o 4 L M 0 PR 35 5 I A A3 S R B B0 AR .

[0524]  AM2E W 4 A - 18 FH S A A 5 SR A& 1T Miltenyi,Cat 130-091-153) NIEH
A ML 2E4kCD14" B AZ 4 M, FF DAL, 5 X 10 4H ML/ cm” 7E TR 45 ik B2 B ik 4F 1 (FCS) B9 4H R
KSR bR, 3 E &4 20% FCS+100ng/mL rhM-CSFIIRPMI 1640%% 353555 1R
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TR ERIEFRE, W F R B AN5% M iE+20ng/mL 1L-4. 18/ J5 13 FHE W41 A .
(0525} AT R :FEFTAHEK T, MEAEFEMM K SREQRNZEFEP IR NT G
TR A R AW (AAC) BILIHE P 245 , 45 USA300 M 5 804 K 3E 55 ) R B , 7 7EHB (Hanks
ST ERVE W #FEH 10mM HEPESHI0. 1% 4+ 1 75 1 2R ) P ¥k « G AACER B4R 7EHB P 7% R 5
541 —8BEE /NN URFRAESHE LS (B , 3 B ASEAEHTUES B Wi
10-204H B (9 b 4 (3 FL250ul HBHR4 X 10O4m 1) /X 4y B W 40 MU . 5 e 401 g 72 7 e T 52 B
FATC (75 DMEM$E FREL #E4T U I , FRAESTC R, ZE S B 5% COA NI AR BE FFEFH I H . UL
RVFHE T . 2/ 5, R Z BB AW AIEEEKIEFHRE GIMRAL10% a4 i 10mM
HEPES) &, 7 R R E ZH LAS0ug/ml N A LARS IL 4R #h B AR <  TESR B A4S 2R, A
MmEREFER R E 4N, TR RN TEH 0. 1% triton—XAIHB 24/ (Z A B 41 R 1
AR5 CH R PN B 40 )  ZEXNFE 0. 05% Tween—20 (BN 40 15 58 &2 1K) B BEMR Eh 2 vh Eh /K 1A
IR o il & RN R, B S A% EAEEAN G BEEOB K S A
bR I 52 7 95 ) 40 B P 4 B S B

ShE 5

[0526] S f1)1 40 i PIMRSASE RIS 0 E ML E R IR

[0527] R TUESETH I MMAEDIAE RGBT A T & E A RE R MR % /NF
BB UL 4% B 8T BIERAPEMRSABE R F P I AR#4E (SOO) M =FEEMAER THEER X
FEE FOAFZR M fR) X740 o A EEIF A TR 55 /0N BRS04 G A BB ES G R B9 3K 03 AT L B (R D)

(0528] T 4UMESMANEE , IGMRSATEFRBR AR K B B8 & A i S P 3373 %, H i EMIC
BT AR D PUAE R T E X T 240 M0 P 40T , /) BRI IR B 0k 28 it FEMRSARGL IF 7E R K
BERGFAETETE, ULRIEIME B E — RGN ER A BB FRE S, 2400 5
P TE 7795 19 40 B P 4 B 2 40 MR PRAE SR P AR R A ML/ W R P 2549 (Antimicrobial
Agents) ,Andre Bryskier.ASM Press,Washington DC(2005) F #E3IRIE .

[0529] 4. JUAPHUAE RIS EBIERE F=Y P A KR 4B AN 5 S5 /) R B W 40 i P B8 S Y
20 Mo P9 40 B B9 BT ERIR BE (MIO) -

RAEKALY | At A o Cax
MRSA MRSA (ng/mLy
- MIC (ug/mL) MIC (pg/mL) |
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[0531]
| 1 Cosw0 | s

0.004

[0532] A H & 180 H X KIS HEMRSAE PRUSA300/9 431 7w , B AR 4N AL S MRS AR U 4 £5
FEPRIREN 7T H B R VAL E AR MR K 6 UK, B A =M R A&
TEEAR I TE TWa PR AT A B A9 H A2 28 9K FE 14 7 5 W2 4 . Py B K 28 ROMRSAAE [E] B AR - B {3 2
FIFEF , Wik AT A R 7 5 4R AL P9 9% JR 48 (Vandenbroek,P.V. (1989) L 254 . T4
Y. GREA M AT IR LEIR (Antimicrobial Drugs,Microorganisms,Phagocytes.Reviews
of Infectious Diseases)11,213-245) , SHIHNZIFME ALK MIC) iR IFELE, Ui
6 ,00015 5 = 1 R E R MR 4B AMRSA GR D) , X 5 HARTF A — 8L RU RS HEINA AL
RIE MR R FEA AR A 35 E & SR IEE AR TR (Sandberg,A. ,Hessler,J.H.,
Skov,R.L.,Blom,J.&Frimodt-Moller,N. (2009) “R MR R P AR G H O E R
BRI A IEM: (Intracellular activity of antibiotics against Staphylococcus
aureus in a mouse peritonitis model) ”Antimicrob Agents Chemother 53,1874-
1883)

(0533] syt 5 240 0 AMRSAZR L0 4% 4%

(0534] iXEESZIOLLAC T AN A 5SS R FFAEN ST, e AR A HE &
HRETERNETT B B R A T &L GL BT # Bk A ST KR BUHE S FE R & 3 &M & 2R
BEVFES 4T (2.9 10%) BEYL PO ZE /INRR, , H 40 TH BB M P9 iz 35 574 , BRUAE Bl B4 /N BRL RS s ik
e AR {15 3 B A A RN w40 P PN R TS A I A AN B (1.8 X 10°) S ER H (1A) , 3F
R AEBRREEINATTERAE, REEBR — R ABRFIRKEE DR, HEE
VEE'BEREF, KRANR P — S & B RATHENB B AR RI S, W
52 3] JRK L 41 Mo P9 4 B8 1 /)N B T R S R Ll R G T A TR B D U 4 TR R B 1D A R B BE VR Y
YN S ger (B 1B) 4 AR VTR , R TRAT AL P 41 B A IR 5 B0 1Y 3B — B0 B 71, IR R AE 1%
A RYVR M E FRE A REENEE @10 s, fEZE T, 4 A A T A 2
FIFHE RS S HERIGTRIE A T2 Y (B1B.E10)

[0535]  {ERAMRIB— BT E B EHAR R T AR R (R T R BB IE R vk, 72
1T BERAFTET MO B 4 L 45 7 T MR SABR 48 g A MRSAJR B o

[0536] A 43 SRHBMECIER 4t - MATCCERFGMGO3 LA & (CRL-1427) , FFRFFAEXNTEH 10mM
Hepes#110 % fig 4~ ML HIRPMI 16404 43 57 2 (RPMI-10) # . MAScienc Cell Research
Labs (Carlsbad,CA) 3R1FHBMECHI L (B R 5 #1000) FIECMIFFF 4 (B R 5#1001) K 4 iz
FAE24FLARET FRR P H R TR U BRBIL B B AELI R, R FERPMI CEAbFE4) ik
— IR - FEMRSABR B S 1) 5 REE 4 i 7 55 A RPMI - 10 R #5 5%, FF 7R BT SL R ID N\ Sug/mL T & B
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R IE AR AN LA L X 10%4 B R 4T AR/ mL AN B A B 4 o o FHO. 1% tri ton—xZEAF 4T B A
s LA 98 S SR G B Vi F1 0 Y P R BT ) S BRI B o B IR ) SEBR T R FE R 5 K R A 4R
F B9 2 I B FRBS AR K S B8 g B S S B R4 B i Rk I E .

[0537]  JEMRSA (F S 4HE) BEMAERE SR R B+ A H B BRI HRE+ T H B R HBEFAE
B EMGO3 i B 4 B (B 1E) B BB FR I E PA R 40 A (HBMEC, BE1F) b AR B O AR I 4N 5
BB R Ay o FEAE AN 8] 5, USCER B R 41 TR R LA [ A 40 i 1 4 T R AR R B 4 i AR TS 4
KL PO 40 .

(0538] RETNAMAETERNEIFAEEAE MR AR F— KRG, FIEHE R K
E (E1D) o 2445 2B E 1 1770 20 18 e Fh FEMGE 3 B 4 e b Ak , Bk 77 383t N AR A B 4 D
M & E R AR R G — R 56340 M A< i B FFIE 40 E (£90.06% HI%IN) o

(0539] (@ ESFEREARAAAL N BEIMRSATE T B RFE T B B AR R AR YL EN B E 1
IETT HERATCEFFAME T AR AR LM T , A 41H A 215 % /) 41 M IMRSATE % . 7E
FEEBRMAAET , A A I R B MGe 3R B I 2 2, SR AERBE T A&
BEREREWHHEIGIN— (B1D) . k4, 7EMGE3 40 (B 1E) AR A ki Pu 5z 4 g (F
1F) MAS49X [E b R4 CR V) W AR B T RILFEERAEN A TERKRET,
A AN R AR A BREE 24/ T BRI INIE 1065 . BAR IR R TR F 45, BAERKS
) JR B 5t 0 B RO o PR AT B A SE R P R R AE AN A K CRER) X R —
B 72 20 0 P MRSA K 40 8 P9 i B T DA R AR HE BU BT O AL 5, L B VR A RIBIT 17 7E
FIER T, 3 B EBARENIAE RGBTSR T, g A K AT BUFE R B2 R 40 i =h
KA.

[0540]  RT FFRFrF MO M P £ 88 68 A BRI B0 57, XA R P AR RA 2 AT
THAYIZEFEFF A LLIE BB KR 7. VAR SEiE ) R 7 SeIg fngs BB, H S 8 T4 & ARAAC
B PUEE T BEBRB (JFL-WTAB) FiiA AL Lo i B E KA A B R0k .

[0541]  sSEifEHI3H-E&E O ERE LR PUAR LI

[0542] EHAACEEMMAERNERERL AR AMERE LGS S S HERNIR
o R, ZEVR PN IR BB BRIA] , 1% 32 SZEMRSA FRa e BRI S EE B RS &Pk
R EEH ARV PR, N &ML EH B IRE R Y R E 1 B 1 41 & LB AL P 7 k% 3
i T —H BTN SR ERETE, FME T S NERE MR SREES BN S
MRSAZE & I Hi4%E .

[0543]  Ffhr=A | ik Fig

[0544] 455 .MRSA (R A FEMIAE L H A EERE) MSSA (FEA AR SR L ECHE IR
B VISR B R PSS EEEEERE) ; LTA (EHER) ;TSB (ERR A EREARA
BHIGFERL)  CWP (JH B S 2D -

[0545]  fif FiSymplex A (Symphogen,Lyngby, FI-22) M 43 6,7 %) Bk B Ik B 10 41
BAH M SEfE N TgGiifh, R B AR R B EFHNREBEMFEIFEEST, 0US 8,283,294
“Method for cloning cognate antibodies” ;Meijer PJ% A Journal ofMolecular
Biology 358:764-772(2006) ; flLantto JEE AJ Virol.85 (4) :1820-33 (Feb 2011) ik ;
1 3% FNE1Z, 40 W R PR 108 B 2R A I TG 2 B 22 R SFC IR o 408 3 6 % T SPL 550000 400 M 3 1k B A L A
FabE , Mei jer PJ%F AMethods in Molecular Biology 525:261-277,xiv. (2009) & Fr
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B TRBWESH 2K IgCIHUER BB, 7 B T R o itk B g M EELISAR SUR &
. B IR 53R HUSA3008 Wood46 £ 3 5 78 %) BR T H ik 19 40 Mo 8% 1| 25 ) 45 5 19 BH 14
ELISAM) 88 52 FE $L 44 FE . B JS 72 200-m1 B % e b P2 A fidk , FF R E B A E MabSelect
SuRe,GE Life Sciences,Piscataway,NJ) Zift T3t — B30 . X T BRI R Sk 7~
A, 75 CHOZH M o F= AR HUAK - 4 m RS VL AN VHAK 344 85 42 BICHOZH AR = , FF il it & B ASE RN 18
MG B e 2k TG

[0546] R5: AT BEIERIEFE

[0547]
| Ag £ | BERRR ai
, | B#@MVTA), A8 SuphA GRF | MeddianLite |
CW#1|  CWUSA300,RPMI, $K#6, BRA | 100x
Genentech,
|ewss | CWUSA300,TSB. BAM oS00
| | Genentech,
 CW.#4 | CW Wood46, TSB. B.&4i8 500X

[0548]  CW#1 FOCW#3E B 75 BB ELISAMEAE R IR 57— 4.

[0549] 6845 T B ELISARS HuAA 19T 25 i 1% - 24 FIUSA3004H o BE il & VR -S4 (B
¥E: TSBLLO6 : ALk f3) BEAT iR , S R A 4k (B T 4569) « BT A G1cNAceB (B 7 6259) \SDR
FIPGN (4479) mAbTE WK 5 1% 1 o X PGNFIWTARR 4 o 8 1 77 % 5 USA300 CWIR-SMIMI4E 4,

— R I G cNAca . 3B it ZEWood46CWP | 75 % & I 4569 (LTA%SFHE) .

[0550] & FHiH BIZEWTA L (1 B-0—E M G1eNACHEE M A AN TG R IR 45 & O B i /KT
(3R6) - IR Aa-0-1E MG cNACHY B LR PUB IRB 3R D I 455 1 X B 4a e %5 35 (CMV) gD
EAMEMEMBIRAHR FEANTENSE A ERE P REFXEOAT SR H— 5
/NRREHE (B TA) o i 4% T B SE PR B P RAE M, A4S 5 XIWTA L i aBB-G1cNACsHE
BRI A DS G REE BN &AM BSREEA QETBHIR) . 5k
L5 PR AT A BIMRSAFI F2 B — 30, FIPi-B-G1cNAc WTAFUA i & BIAACE 7~ H AL T Fdia-
GlcNAc WTAHLAE Hil & BIHuiE. '

[0551)  {# A B Az AR M ZE F & HTWTA mAb

[0552] )% H B mAbE =N %k FbrdE . (1) EMRSARE & FImAbR ABXT 58 B, 1
A R T4 225802 19 A B2 R R R B9 5= RIAE BT8R s (2) mAb 5 M 2 P GL A R 9 B
MRSAZE A (19— 80ME , 45 R YL HA 17] 44 (N MRSAZR T b B YR PR TR 2 R IA K 187N : 71 (3) mAb S
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e PRI & 38 B B SR B AR A M 45 & 68 7, ME N RE R T PR RAE R T R 48R . Ak, 3
FH U 2R 40 A A T B o B 3 e T S5 BRI mAb 5 S5 4 b 3B W, U H 5k B A R e 4H
FMNAF e H B ERE AR S E A S ERER L.

[0553] 4347 T JE TR B AT mAb &S 4 3k B I8 4L TMRSA USA300K) /I KR YL ('8 A - BRI « AT RIE
FO LA J2 7E o0 PO IS 28 485 28 o B L T USA300 COLBK T O IE BRI A BIMRSARYS RE 7. 30
BN MR RERA RSB EHERENWR RS TRITHERGESRAHEREN S
PR I PRSP EIE MR ] B ME BGRB8 B S LB At A B8, BN AR ARE 5%, ARG IE
A Hh B FR A 5 REE R AR Ak . )L & 3 660 %) BR T8 3R T P R 7E 4 41 3% 57 i [F) R4, (BL7E
TG4 2R Y S R o B X IX EE BT R PR AR K AT B8 A T VR IT B G TE 2 PR A Rep X
ZmAb FEEAT A3 TR IESE T RETAR MR LR, X ik Bont 5B #Yh &R e E
HREMEBEEL S, AAFEERBEMIARPHLAMMELSE G . — LIRS aREH D
B 2 A RN gL 4 2R B 4B o BRI G, 1 4% 7 BB A5 1R 0 R B IR A B e oA T RO 40
HERIPUE APERI SR (D XN ZOERE . /EAMEEEEE: @) EaAtrEHR e
=, /ERPEREIE M EE; 1 Q) mAbXT —HIE R & E A & BRE ERIE SRE ST,
VE 298] Y5 3R H 51 R RIA LR T MR F87 - T 58 058 PU A AH % T8 %3 2 AH SR P R 1Y [5] Fp 28U X6t B
ARG I 1eGl mAbHUIEZ iR EeD: 5237 (B T 30) MR IETREZ  £F XTWTA-BHImAD AL B 7R
e PR, W HE B RS BRI AT & T R YR 4H A IMRSASE & — B 4
I

[0554]  jth4h, VPAE T X EmAb 5 LR & B A B BRE B ARG S B8 77, I B e AR ST
TETSBH 1% 3% : USA300 (MRSA) USA400 (MRSA) COL (MRSA) \MRSA252 (MRSA) .Wood46 (MSSA) .
Rosenbach (MSSA) -Newman (MSSA) FIMu50 (VISA) « K IR FIWTABmAL T A A& FWT AamAb 5 B 451X
EC BRI R o 45 AN R B AR 447 26 90 , WTABEL WTAG B (R 57 , R . B 3& & T AAC.
[0555] sy {545 A X BE T BERRAE J ME R B Y SRAE

[0556]  IfaiA ADBIWTAYE 514

(0557] ik ¥ 40me T € B 4 25 471 &) BR BT B AR -5 LmL A 7555 30 %6 #-FFF . 100ug/m 15 i
EIREEF (Cell Sciences,Canton,MA) FIAFSEDTARI E S EF N HIFNE S Roche,
Pleasanton,CA) f¥J10mM Tris-HCI (pH 7.4) 7E37°C FHEE 3040 4%, LA 4E R B & B 8 &
BRETHTAE R (WD) B RRFNBRZWTAR) & 3% 1 B 2R 8 AL B A (A Tag0: TUWTATE ) B9 41 fw B2
B &Y (CWP) G ZIMEYILALL, 600 X g B L6405 , UL EE & PRI BE B2 1 VB W - X F o %
ENEE 4y #r , M E R RAE4-12% Tris-HRBRER LB, HEBIHRTHERKR
(Invitrogen,Carlsbad,CA) b, %R G FEEXIWTART 45 S MR A4 BR FH & XFPONFILTAR] X He
P 34T BN 2y AG M

[0558] £ R ENIE R EH XIWTARI FUAA LS & ok B WT & 38 (2 7 I BRE RO 40 R B2 1 2 4, (AN
5 HZWTAR) A TagORH PR B 40 Ma BE ] 245 & - PUKERFE GLPGN) A0S BB B (JLTA) RIXT
FEFUARIR 4T 3 5 TR Fh 4H AR B2 1 R 0 45 A o 1 S H50 9 3R BH M0 4 X WTA ) 455 7 1

(0559] i) PR 4NME AR EmAb SMRSAR T A 45 B T2 /%

[0560] 85 FHLA T 05 Sl s v 24 B R 43 1 Sk 1 ek Gk 40 23 ) 381 21 T 1) 3R T B SR Rk o o)
TR E BRREM/DRAKOMAE TS A, 156-8 IR MEHEC57TB1/6/NR (Charles River,
Wilmington,MA) &k P v 5 ZE PBSH (1 108 CRUFK) % $U A 42 K Y USA300 . B 4 5 T RS 3R/
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REEE . 4RI fETattevin P.& A ,Antimicrobial agents and chemotherapy 54:610-
613 (2010) AP $83 ) BRBE B 3L Fu /G ML O PO B 8 (TE) o % T kv 59 5x 107 CFURK % L1388
A AIMRSATE KR COL , 357 18/ FE UK O IE S5 4 0 - AR 7x 107 CFUR 52 AR e 18/ B fE 5 H
PRIR &k P9 G P 30mg / kg FT H B R VEIT o ‘

(0561} T B /PR, FHEFKIMACSY L E 2% Miltenyi) ZEME
(Miltenyi,Auburn,CA) FAGHR LXK, MEEESHO0.1% Triton-X100 (Thermo) - 10ung/mL
DNAseI (Roche) flComplete MiniZE B EFHIHIFIR S Roche) FIPBSHIEZEE TIFF 105
B NG BIFWOE T 40K 98 2% BD) L H AL EEAMI KA FO0. 1% A E 1egGHIBSA (Sigma)
F110mM Hepes,pH 7.4 (HBZEMP¥R) HIHBSSPES AR GG A H BiF MK 5300ng/mLI) S 1gG
(Sigma) ZEHBZZ Py H 2B RT) T HE L/, DAFE BT 3ER: B 1G4 A - G 40 FH 2ug/mLiY
— BT, BIErF1IEFE R R X BB 1gGl mAbIRIEZ R FeD: 5237 (Nakamura GRZ A ,J
Virol 67:6179-6191(1993)) ,#ZFHk H XK EH - AlgG=# (Jackson Immunoresearch,
West Grove,PA) BB . N T BEMS /DN A2 EW A 4 HH 401 . 1 A 20ug/mL/M R mAb 702
ME TR ERE KR (Abcam, Cambridge , MA) 15 J6 B bR IC A HL/ANR 1e6 21
(Jackson Immunoresearch) HH4TXNHLtE, . G 40 B PLigk FF B idFACSCalibur (BD) 43 #7 . FETR
HRAR S B FE P, MR SEE ] %EmAb 70254 2 BH P4 B8 o

[0562] i) JEEXT 425 0 B BRI 45 & 5% A1 J3 FIMRSA B 1R 25 /&

[0563] %6 78 SNewman— A SPATHBREE & RIMRSATUA ) T 45 & 43 B7 LA R L O LR

EE.

[0564]  £6

[0565]

MRSAFL4E R “F-#JKp, nM (n=2) PLRE L, I 5/ T
4497 b-WTA 2.5 50,000

4462 b-WTA 3.1 43,000

6263 b-WTA 1.4 22,000

6297 b—WTA 1.1 21,000

7578 a-WTA 0.4 16,000

rF1 SDR-glyco 0.3 ' 1600

[0566]  7ELA T304 T , 3 B TS5 14 e 44 40 B &5 & 3 36 V2 48 21 Ko R Pt S 25 & - DMEM+
2.5% /NG ML 45 & G2 PR VEYRAE R 18 RT) T4 &2/t ; 3% A3400, 000N 4HEE /FL -
[0567]  Ab 62632351160 78H , Kl 8 7+ FAEH AL B 7 CDR H3H B 58 — 5% B (RAEXS-TG)
240, B e LAHFECDRF 51 = A8 R 1 .

[0568] sl f55HUWTAFIAK R S B E 116

[0569] @z, ANPIWNTABADIKIVHIX 35 5o b H R I 5 AHEE v 1B 8 X, VL 58 8 X &
B UL RIEME N TgGLAIAD . BF AR T 2 1 76 L0 57 B g o AR DA R & Uik I Fa s 1, RIRT R $F 4
TR TUR G55 - AR5 4 B IV E IR T F2 1L AYAD (ThioMabs, B # A THIOMAB™)

[0570] i MG W]AR X% EME T X

(05711 M B3R APidd LS SERIWTABABIIVHIX 5 A v 1MEE X ZEHE MGl & 2K IgC1 iiE. L
KL '
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(0572]  ii.f=&RE A

(0573]  EE129IWTA Ab (55512 ML 13AL 13B. 14A. 14B) 3# 47 T2 40 DA ot 5 8 1 iR
G 5 e B % - R AR R 4L E ALBIN-E 20 B L) HF IR IR S A 0 (R B UL R E E
R E B G LA E . HQIAprep Spin M13R7)& (Qiagen) , WA KFE KT HCI236
2B A BIM 1 3KOT Wk B 44 FUAL A, S B B8 5 B 200 B P 0 P ) SR DNA o 57 T R P & B SE A%
HREFWTF5:

[0574] 5 —~CCCAGACTGCACCAGCTGGATCTCTGAATGTACTCCAGTTGC-3 (SEQ ID NO.152)

[0575]1 5 —CCAGACTGCACCAGCTGCACCTCTGAATGTACTCCAGTTGC-3 (SEQ ID NO.153)

[0576] 5" CCAGGGTTCCCTGGCCCCAWTMGTCAAGTCCASCWKCACCTCTTGCACAGTAATAGACAGC-3’
(SEQ ID NO.154) ; Fn

[0577] 5" —CCTGGCCCCAGTCGTCAAGTCCTCCTTCACCTCTTGCACAGTAATAGACAGC-3 (SEQ ID
NO.155) (IUPACH®HE)

[0578]  H AT 3% BB 4N T Bk 5 ki@t A7 S Rt iB T Brid 10 SR B 8 e R A =B 2
SR AR G S PR R ST E :Kunkel, T.A. (1985) , HRIEFH MAIAL S 457 HIAEZE H R R A%,
Proceedings of the National Academy of Sciences USA 82 (2) :488-492.#E4F JDNA HH
FHEALKHFTEXL1-BlueZiiffl (Agilent Technologies) FEEMIESHL0ug/mIEBEFTEE
HILuriaPl %R L. Pk % H A S H50ug/ml R T FERZN B ELuria B FFHE
A AfMiniprep DNAMATIFLABHIA R B HEERZE.

[0579]  %FFAb 6078, VHA {58 ~NEE Hmet (met-2) & 5 E AL . R Mtme t-2R 28 K1 1B,
Val, BLBE 4 R L 1) 204k o (R Trme t—20 DU AR BT BB f2 M 45 & 58 0 77, IR i@ S EL T SA T 22 4%
58 RECWPH S5

[0580] X INCDR H3“DG” Y “DD” E: P& B W AR KL E I Ab 4497FECDR H3{7 #4596 F0
ITBEDG (B ILE1L6) , 3 B AT R e MM 2t AR CDR H3X T Hi R &5 Al = oc g nd, H kil
BRIV R AR PR 4 & A 2252 8 1 . SASHADIGE (v8) IR B SR & &, BT B 4
AIAb 4497 (E16) , 3 B 2R ER, EAER AR ELEER.

(0581] %% BREEICWPHIELISA

[0582] Xt F 60784tk RABEM A7, BiFF E R FEF AT A B 1X L0 4 E /m1 4 AR 1Y
USA300 A SPA%: 5 (8,71 %) BRET 41 MU BE 1 &4 (WT) 7E0. O5HKER4MpH 9.6511/100%%E, 18 E
ZI384FLELTSA#R (Nunc;Neptune,NJ) b, 74 CHE & TR . AT 10 05 % 1tk 18 20 (I PBS e 35
B, FF FHO.5% 4= 1 H & H (BSA) BIPBSHF & 2/ i) Sk 1] . IR IR FUBT B e S B E =BT
BB HT B RIS /IR RS (PBS,0.5%BSA,0.05% Tween 20,
0.25%CHAPS,5mM EDTA,0.35M NaCl, L5ppm Proclin, (pH 7.4)) S 88, in A\ gk it v 7
WRebp, B 1.5-2/M i . BRI 22 M (PBS,0.5%BSA, 15ppm Proclin,0.05%  Tween
20) PR E40ng/mLB L EH AL A 1L EP ATgC (Fe) F (ab’) 25 B (Jackson
ImmunoResearch;West Grove,PA) B¢ HE L/, BAEHG I B AR GG NI oE AT EBRE .-
B AP EEE NN T B B BE K % (KPL,Gaithersburg,MD) , & 5-104 %, FHIMBER & 1k &
7 o AT FIBS AR AE450nmAb 2 B4R , BL620nmB 2%

[(0583]  iii.4p%Cys TFELIRAE4E (ThioMab)

[0584] @i A SCHCT AN T SRR 1 78 T E 47 K 2 bk &L 5| NHEBE (FECHL) BRLEE (Co)
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&, M A 4 K ThioMab, AMEHiE S5 k- R P EME CE R B EEBR T LAETER
BEHE (MO B (LO) F 19 R BT A &b 34T T2 4L, I A B8 30 F 8] — i
(JunutulaZf A ,2008b Nature Biotech.,26(8) :925-932;:Dornan® A (2009) Blood 114
(13) :2721-2729:US 7521541;US 7723485;W0 2011/156328:W02009/052249 ,Shen%% A
(2012) Nature Biotech.,30(2) :184-191;Junutula® A (2008) Jour of Immun.Methods
332:41-52) . AR JE¥GHAIL % T2 B 21 So R A kL b , 36046 SR A3 HAI LAY BURL 3L 5 4 31 293 41 g
o, 78 H A B AT R A 3 AR SS9 Ab  HFNL 34t 7T LA 52 B A5 B B9 304 SRR Bt =
BT M cysRA A NP AE R BER A A 74 TGl , HBG 2N TR Cys, B PHEET AT
—A BN TR Cy s, ANLEE P A — A B MHEERILEE HCLCCys) F &/ H — AN TN
CysiA S, NPk R 44 TFE{kCys.

[0585] P& 13AFN13BR R6078WTHIEATHC CysHILC CysfHiZH &t 52544 Ab . I T 6078
RS R AL RIEFYH EAAGIERIUSA3004 B G ET BRE R RE 7. AFACS /3 HT 445
R BEERER) T IL, 56078WT Gk Z5) HiiE M1, 5235 4k Abs S5USA3004 & s RAE 1 K
AEBRUEALMN S S HAWMEIRE N LA FeDIENIESS = M M M B Ak

[0586]  sLififl6: HiE Rk

[0587] EFEEAU TR SAMFIAEERBNAE R BG 5 M6  ERE W IEEFEpHF Rk
AR REEME RS RZABMA RGN, U ERHATUAE S 5E S SHVTATREEK A/
E AP UIEIRIERRSE (PML) 823k R FMEER . B T 50 g0 P9 (0 4 T B 5 R N 2218, R it
A R BIPCA R B SR 7E MAACTR IS BE % 22 FEE 2 I EMRSA

[0588] M\ [E 5EAHIE SR P UREEMRSA , H BIZAER S AR S 1 X 10 MFEEFRFEE
ENTEY Rifalog) MBEER L E bk, FFEIT'C T M E /T8 B AT Ia) , U EE IS SR ke
HE OB EZIMAER, BTN EFEEEEN S5

[0589] H il E , AR EMRIESZNB PBS) P AW E R, SMAESEN
(rifalog) FLAE ZMARFAEF SBUEHEAEE S RME N HER D T 1,000 EE R
E8) ikl , FMIBE R B PUAE R B BE SR T0E L E LRI 25 bR e , 202 7T BRI A ARR R
BUAEKEFYPPINAERLE GIHAHRYE) FHEEHAE EIERER . SLIETRY
WLBE &5 R — 0, P& 9 Xt BvE J3 A F2 1 (Conlon,B.P. % A (2013) Nature 503,
365-370) AHLLZ T, TS INFEZE R AFEE rifalog) SEMER T K T H TR #4 i 25 ¥k 41
M. XL RELH, AMBEBE R X MAEREE BE M RICIRIR JED T MRARE

[0590] sz fI7 - AWTATAR-IAE R R AR H1%

[0591]  IREEREFRTUE-TAAE RS A (AAC) T3 R Wi I IIWTAH A4 5 PMLIE Sk -4 4 2
[E44 (BL3ER B R 2 IRLL) 284 6l & 10 . FE SR & 2 Bl , FRIEWO 2004/010957HEE 19 7 =K bR
HETT V2, 18 FHTCEPHR 43 M i JR AWTABUAA , Ak B (9, R Sl 5| AR e S AF
A#n7EDoronina®E A (2003) Nat.Biotechnol.21:778-784F1US 2005/0238649 Al iR
HITTE AR TR B RN SBL-MAERP RS RA . FESZ . B2 B ER IR
B S ER-PUERF MGG, MEESL-TUA R A S5k R T F LM ERRERE .
B R EIRBLFER , I 4EALAAC, 5B B AACHI A R AT (MBI AR RS TF Y
0, 5T FBEA L A ER R A A 8 TR BB B I A, R N1 B 42,

[0592] AT E AT - TTEFIANIE B/ F L S FECHOM ML P RIX M &K LA RS
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TR B TEFE Hi4E (ThioMabs—Junutula® A ,2008b Nature Biotech.,26(8) :925-932;
DornanZs A (2009) Blood 114 (13) :2721-2729;US 7521541;US 7723485;W02009/052249,
Shen®#% A (2012) Nature Biotech.,30(2) :184-191; Junutula%§ A (2008) Jour of
Immun.Methods 332:41-52) #E37°C T FH#120-40f%id &R 7E50mM Tris pH 7.5FHIEH
2mM EDTAH)TCEP (= (2-¥2 Z. 25 BEEhBR ELEDTT (AR A HEED) ) :C 3/ et , BRAE Z IR T it
GetzZE A (1999) Anal .Biochem.Vol 273:73-80;Soltec Ventures,Beverly,MA) o it R
HIThioMab# B F IN#K B 1omMBE BR #9pH 5AUHiTrap SH L, 3 F-&H 0. SME L EIHIPBSYE
B o BRE , B AN 1/2046F11910% 2. B (F10mMBRFAES 2hpH SFAER) BR (L iZ Pk, 3F Nk 5
L RS 1O AR TR () BE FABE 22 vh R Ve 4 o K3 iZ A FH50mM Tris pH7.5,2mM EDTAZGEMR .
[0593]  FH15f%EE/Rit & AIDHAA (B & HIR ML AR) BK 200nMAR BR 4 (CuSO04) 7K ¥ ¥R AL 38 e i
H13E JRA ThioMab . 8 18] RSB M FALE L3/ ML b SEfR. R SKEL B2 F M %
BEALR PUEIE H £ 20mMEE IABR BE 3ABE4MpH5 . 150mM NaCl.2mM EDTAth , 3+ #E-20 C V7R %
7.

[0594] mM-BIEERAESEL-ERPEGBHE S  BEH O . BEAmARTE
(ThioMab) 5 6-8f% BE/Rit B IR 2094k - P A & 844 (R B 20mM¥K Z FIDMSOf# 77 7E
50mM Tris,pH8 B H B & M 5E L (16-24/N) , 183t i S VR & H I LC-MS 43 Hr il 52 o
[0595] ARSI HPUE-HiAERE S (AAC) 7 FH20mMBE HAER 44 (oH 5) FBE B In P &
FREBFE L AR 10N AR TR 20mMBE BIER 4N (pH 5) Pe¥kiZ At , 3+ FIPBSBE M o {5 A AR
i AL AACTD #1357 240mMEEFE AT 20mM His/Z W8 EhpH 500 i UVIG it ik X AACIHAT
ik, LLIN 58 B8 B PR , 72 FH S BR C P K8 AL 28 71 J5 3#E4T 70 A B4 SEC ORT HERE & 38) B9 5
S Hr FILC-MS.

[0596]  f# FiShodex KW802.5%,7E0. 2MB%EE #pH6 . 27 FHO . 25mMEE AL 40 A1 15 % TPALL
0.75ml/minfY LRI AT R T HEH B . AACHY 2R 4R 72518 ik 280nm A 4 it Fi¥y g T AR % BE 119
FR 4y M 5E

[0597]  f# FAgilent QTOF 6520ESI{X#$BEATLC-MSH 7o VEN— A2, 18 FiZ AL 2217
“ERIAACHEST CHETris (pH7.5) H FH1:500w/wi B B EFLys C (Promega) AbFR 30434t . 45 B 45
P B B INER B N #4580 °C 11 1000A , SuLPLRP-SAE |, 3R 7E54) £ P FI30 % BE 40 % B AR &
el - VRSN AEA : 570.05 % TFARYH20. RN AHB : £70.04 % TFARY ZLHE o 3738 : 0. 5m1/min . 7F B %
25 F B AOMS A3 Hfr BT , 85 280nmAb YUV S BEAS I >k 15 WU 2R 3 SR et - 8 8 SE IR AE 4R B Fe
FEVRERIEZR GFabfHLAE R -Fabl it I8 5 . FiMass Hunter ™4k {4 (Agilent
Technologies) ¥ 3R 1B HIm/ 2GS MG, IIT Eiik H B B & -

[0598]  sLifafpl8: V1B FNHLAE T EV RN

[0599]  FEEHIBWTA mAbLLAACH. FOEEERT , MR FBE R UM AE R EH B SLA s
HIRE 77 . AACTE B 1 22 1Py o B9 5 Bk A A AR R B B BAL T8 1 BT 18 I N2 W 22 B e 00
ANFEFREHAE K ERE QR ZIEFE P EAMRSAKILE , sl w, LEESH 2B
EHEPTAE R LB b E KR

[0600]  anFF AT BRRE , 5 T HIMRSA AACHI T Y B A8 4 K IR Il B 2 215
E,BRIEAACH H AR E A BBHAE LRSS AR (B9) . AR E AREBIHALIEAACE K
TR RIENE, B IENE 0. 6ug/mLAJAACH A K, T & 7440.006ng/mLAY A&
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-%1‘0

[0601] T IARPUE TR B INIESAACTTIE I SHTE P 46 B 40 f& 7 MAACH BE T H ok, AT
Pl AP IR AE B R (FRET) NERERIIREHHE T L TIE], 2R B 5D I T4
A — DN AMRSA A 4 % » 4 F S5 AACH A8 1] (¥ 32 3k .MRSA FHFRETZR & 4 R 22 , 31 I A 2
B W5 4 B B S 4 P o 38 5 AT s N T AN T P B BRI AR BT RO 1T 21 432 Sk 7E B R A R B X
B S5 L5k P9 B P08, 20 I A48SIR & H R UM BT AL , 84T 7EAAC LRI BT
EEMBRK. B—FH, 4HE TEWMMAlatrunculin A (—F &8 1E ARSI L2
158 40 B AN P9 AL I, 32 Sk AR FF 5e 38 o B AT LAE A BRI 43 B SRAIESE , 7E 38 EX I SEFRAACIR B 1)
MRSAJETEE R MM N BSE R T IFE AR

[0602]  SZHEBIOPIWTABPML AACIESNER 77

[0603] 4> 5% % SR B 7E M APk BAC A AN/ 5L B W i R R T L RPN R4 I RN ALET , 1
WTAB-CBDK AACH LRI & KB EIRE .

[0604] {41 HE A 5

[0605] 54 #& 5. % & Bk (USA300NRS384E £F) 5 & Fh57& (100u/mL. 10ug/mL 1ng/mLEKL
0. 1pg/mL) KIHIWTABI 44497 , B NAE G 2N AL R 5 F (DAR2) 11Ab4497-CBDK-— FF &
pipBOR AACER N IUEE AT 4N AE R S F (DARY) HIFL-WTA-CBDK-— FF BipipBOR AACHF4E
ME LI/, U ESE SAESE S AN AEMERAREERAN, FAE3TCTHEL
RVFEYE 2/ 5, BIR B IBEY, I A A 50ug/mLIR KERWIEHERKEFEY
e, LR FCAEM B KRB WS E 2K 5, BB EEEE KNS HE PR R E R
FRYDRE SRR VT, U 2 4795 B 41 B P9 AR B S 3

[0606]  SEHEf5I10HIWTAB-PML AACHIAE P Thik

[0607]  V&IT/NR S EAHEREBRIE R E PR E AR T LT BER.
[0608] AT T ERE R YEETXTHIM A &R A E R E W VRIT B B S TERGL IR R AT,
TE /IS BR, 50 JUK IR e AR Y o R WTA-PML AAC. 2 SE it 51 3E B , 7F 5 5 kR e i B o, WTA-PML
AANCHE 55 b KR Uk 20 B i B 4 L Py 6 2 60 3 2 SR IR L

[0609]  JEFEEAARAY

[0610] &7 E#HIMEMEA/ T/ (Jackson Laboratories) Fi5 X 10'CFUMIUSA300 /8 & i 4t
YL TEIR YL G 2 R AR BT/ INER, » FF I SmLve B R 31 52 3 K VA VR (PBS) M IR IIE % '8 I 7E 5mL
PBSHI A13, AR SCHTIR , AT Ak P9 R AR B 18 B R BRI 7E4 °C T BA1, 000rpm7E & X ES
OB BS54 5h U SE IR BN AT SN TR, IR ER & 0 R I 4 M b Al DT TE VR D Sl L Y
H 5y K A RIAE 37 °C T FI50ng/mLZ 7 &) BR B i 4b 32 20 93 S LA R B VS S 4 oA 40 ER o 5 I
JEL 40 MO 7E DK VA B PBSHR PRI 3K , LATE 43 47 B BR 25 74 1 & BRI B . 9 T i #04 fig 9 CFURI 2
B, EIEMMAESHO0.1%Triton—XAJHB (Hanks P47 £E ¥ » #h 75745 10mM HEPESHN0.1%
HEEER) PRE, 7E 3 150.05% tween—20IPBSH i) & 2L SR & SRR

[0611] R &8 Bk A Y

[0612] ST TEIRER LSS, AACTE BEREBIHIR AR LA AN S . 8 T 1P — =,
16T 18R BB MUAE FF 2R 2476 Ja » GRS 73 5 B VR IT B AR B AR . W8 ri 1R 40 Y O 4 JHL Y
IR YL IR TE R R 5 72 B /D> — PP TR AR AR Y o, 10V T B9 95 %6 RO AR B 7E 1593 51 P SAERE P AL
AT, XATRERA T A EZN M T EXERGT, BIRISAACHIVEIT & A B,

88



ON 107206102 A W BB B 75/83 T

LT SRR S AEERBERBIT.

[0613] & 38 A % 2 BR 1 & A 28 B2 BR FOURG AR SR T 1) o L BT o A\ LI 22 FsSR IR A 025 43
7, BFEICIV-CammaGard Gk B ~10,000 AKI & 3 G B ERE A HI7)) ,iEA A ME&F 2300
vg/mLE P4 AR B ERE A, b ~70% B4 SIWTARIGLcNACi& i » /N R L7 R 78 A B
e HE EHERETAKF N T HEEES AME P RIA N IEFIWVTATU &2 & 7
B HGAACTE 454 ,CB17.SCID/MR (Charles River Laboratories,Hollister,CA)
GammaGard S/D IGIV&AIZEBREEH (ASD Healthcare,Brooks KY) B, HAF LI FIE ST
RUEM B E R E D 10mg/mL A IgGHI 1E 5E ML 75 7K F . HE FEIGIVII WItA & ik iE S HIE A
30mg/ /MR, SRS 6/E fRIEIE RS . p.) VEST 16mg//NR I EE R &, b JE & 43 RiA T
JEREN ST R R /NR A H 5251 5mg . 5 R AR B XT BRAHEL , iX 25/ R B RE 2R 55 B 4 MRSA
[0614]  FEZE— KM FIGIV/E4/NET , S8k &5 bk 4 v 5 IR BR 2L 2 b Eh /K B B9 1 X 107CFU
MRSA (USA300NRS384 T #k) G /MR (n=8, Xt TR P PLAABRAAC) YA /N FHR 3P Y
50mg/kg S449THRPUARENSA449TAACKE TR o [ GL 24 /)Nt Jis i 3k 18 ik P9 ¥ 53 1 /) B0 Je PR B8 2K 77
BRIAAC, BB G B ARAFE /N, IF7E SmLBEBE £h 22 »b £k 7K oF e 3R 5 Bk 00 B . 16 FB
GentleMACS Dissociator™ Miltenyi Biotec,Auburn,CA) B2HZREE S 51K RIS H RS
KIWAEPBS 0.05% Tween [ SRR TE & B 5% 41 46 5 A (1) 3¢ ML il 2R A B K & B8
Jg B3R, e G2 T EUR A4 S8 .

[0615]  tE 104 RFTR, REFEBEN TR ETUA, SETUEMHELL, BHEH0H-B-
GlcNAc WTA AAC (S4497-AAC) K KyR/DCBELTHMR A2 B F A i+ 4. B 10B & 7 AAAC
(DAR2) 4&b38 , "B % e ) 40 B8 £ 17 o2 297, 000 4% . B 10C R 7R FAZR 35 I AAC (DAR2) AL 3R, O
HH H TR 5 TR7 Rk 2D K 495001% - SAERAACKI BIWTASL AR 4R A 19 — 5 3£ p i pBORAHLL , 7E 44 P /6%
FeAR T b B FHER U AR 25, B — BF £ pi pBOR (5 7EAACH (1 — Y F:pi pBORSE EE/RIK ) #HAT
ALER R TTRNH -

[0616]  REZAKI GFE) FINTATUIETEE P12 B2

(06171 17 27~ F50mg/ kg JiF 25 P44 (10 T Ak 28 Xof i ik P9 /K At 28 82 TE 0 o 7E 3 FH 2 X
10"CFURJUSA300/% L3043 & 2 Bl , il 5 bk v 59 I Balb/c /)N B 5t A 86 77 8 10 3 A4 ot BB
(PBS) BR50mg/Ketith VG T BFEAR S & B A H EBRE (gD) 454 1 [E Fh 2 st BRI 44 | £ %t
EEREEEFR (4497) BYBIEAH A HUAE \ BUET X BERE BERR (7578) HY a4 ) 30 44k o 308 ik g g PR 3 5
(FHEER), FL110mg/Kgh) i & B FER b X BE /MR e FHFIIX o

[0618]  sC a5 1 1 WK e 2 2% - I8 IER 3 FI48 FF K (pipBOR) 5
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H2 PdIC:
EtOH:

[0619]

-[0620]  Jg2-REEFE-1,3-TEEIEEA T AR/ IREAFE Z BB S S, FR2-2
Z-1,3-ZFE2, B NI ER AL AT B AR RSN = 2R S b/ T SRk
BARY2, 18 B 2-F B -3- (BUT 3 = B RELTAAD) BM 3. FI4EE RS (ChemShuttle Inc.,
Fremont,CA,US 7342011;US 7271165;US 7547692) 53i@id HEMREE SR R P&
a6, FEZIE T R UBBITBSR Y HI R IFLEEE HFAEFE F 4. LOMS (BSI) :M+H'=915.41.45
WR W —4 — & R AL R R R 18 31 R e 2 25 51 8 R FF FI#E B &K (pipBOR) 5.LCMS (ESI) :M+H =
899.40.

[0621]  sZjafs)12 = FF #pipBOR 6

[0622]

MnO5.

[0623]  N,N-— F ORI —4- % 15 TBS—{5 50 2 3000 3 RIS T8 22 4R RL/8 B — 7R HL0R %
5 EUERE 3 3B 2 (= 7 HpipBOR) 6
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[0624]

o A & e
[0625] B E, (5% —2-FHEE-1,3- WA HE) XN (GEEL) X (I R 4E) —3R7T7E ST F4R /B i
HHIE LSRR/ RN AU EFRE, BB 2-"HE-5-FF-1,3-EF8.LCMS
(ESI) :M+H'=144.04. BN FIBEE X SH P 18E ZSVH L (ChemShuttle Inc.,
Fremont,CA) 52-8 -5 K-1,3- “EE8E I 7E 4R Z. B P 72 = [ BBk FUL 4 p & 4L 43
EMAE60CF R, 13BN MAEIHEE H A BT R AN N- TR ERE-4- R EREE =
R #pipBOR6.LCMS (BST) :M+H' =927 .43
[0626] =13 (S) -N- (5-(2,5- —FfX-2,5- ~ & -1H-HEm&-1-3) ;R &) -N- (1-4- %
R FREAH) -1 -EC-5-REE R b -2-38) T kE-1, 1-Z R EERZ 10
[0627]  BIR1:1- G-EEH KR - 1H- &2, 5- —ERELBE 5 10ahy #4&

_ s SO

(3

[0628]

“SNHBoc ~ HCME{OAc
DCM

10a.

[0629] % Ty BRET . WkME -2, 5- - (150g,1.53mol) A F|#EHOAC (1000mL) F LAY 6-
HECE (201g,1.53mol) B+ IR EMAZE TP/ &, BRI/ AEBET
MR EH/HIER, 3 B FHEtOAc (500mL X 3) FEHUSR R V) , FIH006 %% 4 & 3 BB HLJZ FiNa2S04
FIRIIRGE B B o FIR ThBE P 48 1 A A [ R 6- (2, 5- = 8R-2,5- &~ 1H-
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Mg —1-%L) S8 (250g,77.4%) 45 DPPA (130g,473mmo1) FATEA (47.9¢,473mmo1) JOAF)7E
t-BuOH (200mL) H 6- (2,5- & ft-2,5- =S ~1H-Mt1E-1-&) 28 (100g,473mmol) &K
G IR A TEN T INIAE 8/ G VR B IR 4E , @i i BOAE R (PE:EtOAc=3:1) 4ifL
A, 1855 (2,5- -2, 5- =&~ 1H-RL e —1—3) IR S BT BE (13g,10%) -
M5-(2,5- & fR-2,5- & - 1H-AE g —1-2) JRAFEFERUT B (28g,992mmo1) BIF/K
EtOAc (30mL) ¥ ¥ 7 iZ i S NHC1 /Et0Ac (50mL) o VB & MTE I8 T HiFks5 /it 5 , it vk % [
BT, B3R 1- G-|EXE) -1H-trg-2,5- AR 10a (16g,73.7%) .'H NMR
(400MHz ,DMSO—ds) :68.02 (s, 2H) ,6.99 (s,2H) ,3.37-3.34 (m,2H) ,2.71-2.64 (m,2H) ,1.56~
1.43 (m,4H) ,1.23-1.20 (m,2H) .

(0630] BIE2: %% (S) -1- (1- (4- R H ) FEFE) -1-HMA-5-REK-2-HEEF B
) T KR ER10b

[0631]

1og. 10f 100

‘NaHCO3, D!

10d

10¢: 10b
[0632] A —M&E ke AIH20 (50mL/75mL) V&-& ¥ R (S) —2-& I -5- K E LB 10g (17.50g,
0.10mol) IBEH I AK2C03 (34.55g,0.25mol) . 7E0°C F & I AFmoc—C1 (30.96g,
0.12mol) g RN IR-EM 4 2/NAHEINE I8 JE FEREFBALIEF, F6M HCLIE A% K

AR HZE pH=3, FEEtOAc (100mL X 3) ZEER . 75 H1/2 FINa2S0s T4 , i v I ik R vk 45 , 18- 31 (S) -
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2- ((((OH-Zj-9-3) P 4a(&) ) &) -5-RELER10f (38.0g,95.6%) - 10F A R .
[0633]  ja|DCMAIMeOH (100mL/50mL) & & #2+ K9 10f (4g, 10mmo 1) IFER FIMAN (A-FEHEFKIHE)
FREZ (1.6g,13mmol,1.3348) M2-ZHE-1-ZE & RE-1,2- S W, BEEDQ. Sigma—
Aldrich CASEiC'516357-59-8(32g,13mmol,1.34E) JBREWEN TR E K FE16/NE
J& ¥ R 4513 BIAR €6 [E 44 . IN AMTBE (200mL) , 7E15°C F it FE 2/ il it i IR SR [ 44,
MTBE (50mL X 2) ¥k, /3 5 (1- ((4- GRFR &) R H) R -1-EA-5-MREL-2-5) AHEF R
(S) — (OH-7Z7-9-&%) HF E 10, AP [E 1k (4.2¢,84%) .LCMS (ESI) :m/z 503.0[M+1].
(0634] 7 =R T M F/KDMF (20ml) F#)10e (4.2g,8.3mmol) i # ¥& ¥& + & INUR nE
(1.65mL, 17mmol, 24 &) IR SWEZEIRE T HHE305 %0, 7 5 B AR UTIEY - TN T K DCM
(50mL) , SZENfER SRR E R SR EMAEZER THFE HH305 8, LOMS B 7R 10e 4% THFE
2 HAE P T IRYE 2T FRIRAFERYE) , FH R R Y ZEE t0Ac FTH20 (50mL/20mL) 2 [8] 43
Eo . /K AH FHE tOAc (50mL X 2) ¥k 3+ 48, 15 BIHPIRER R4 (2. 2g,94%) (/L EDMF) 19 (S) -
2-ZF-N- (4- R 3E) K F) -5- AR R BEAL 10d.

[0635] B HIERL,1-FF Tk FE,1,1-—Z 2E (CASBIR S 3779-20-1) it K A EK
B PR H1l B R BR /R, 1- IR T bt Z R, 1-Z. B8 (CASE 0 55450-84-9) , I3+ FH AR
FIEATBTU (0— G =me~1-J) -N,N N’ N’ — [T P 3L IR U0 SR B 2k , AR AN, N, N N’ - 9
FH-0- CRIF =M -1-3) AR VU SBHER 2L (CAS No.125700-67-6,Sigma-Aldrich B—2903) FIN-
F2 L % P B AL AL ONHSES , BD 1- (2, 5- AR S -1-28) 1-Z R T k-1, 1- g
18

[0636]  =E]DME (50mL) HFE)1- (2,5~ = FARALE bt -1-20) 1-Z BT fe-1, 1- P iR AE Bg,
29.7mmol) KA H A FESK (30mL) 1 #10d (6.0g, 21 . 4mmo1) FINaHCOs (7.48g, 89 .0mmo1l)
B IREMEZER TIN5, BERAE 2T, BRA BT A A gL (DCM:MeOH=
10:1) #ifk, 8B ERE1& (6.4¢,68.7%) B (S) —Z. F1- ((1- (4- FRER 3E) H L) —2-FAL-6-
JIREE T e —3-2) SUEE P BE ) T SR BREE 10c . LCMS (EST) :m/z 435.0([M+1]

[0637]  7EZ 8 T (4] THF FMeOH (20mL/10mL) JB &4 BB HE I 10c (6.4g, 14. Tmmol) &K
s AN AEH20 (20mL) HHA9LiOH » Hz0 (1.2g,28.6mmol) VAWK . [ SLVR S WTE 18 N $idk 16/
J& » VRE B 22 150, BT 187 A8 i ) & RUHPLCAE AL, , 183 (S) —-1- (1- (4- (R R &) HHRE
) -1-2 -5 MR EE I -2- A A P BEEL) BT Lt FER10b (3.5g, 77 % :58.5%) LCMS (ESD) :
m/z 406.9 [M+1].'"H NMR (400MHz , FF fi¥—d4) 58.86 (d, J=8.4Hz,2H) ,8.51 (d, J=8.4Hz, 2H) ,
5.88-5.85(m,1H) ,5.78 (s, 2H) ,4.54-4.49 (m,3H) ,4.38-4.32 (m, 1H) ,3.86-3.75 (m,1H) ,
3.84-3.80 (m,2H) ,3.28-3.21 (m,1H) ,3.30-3.24 (m, 1H) ,3.00-2.80 (m,1H) ,2.37-2.28 (m,
2H) .

[0638] EI%3.S) -N-(5- (2,5- =4 f8-2,5- =& - 1H-AErg—1-FL) ;R N~ (1- (4- B H
H) FREI) -1 -FAC-5-RE R -2-3) AT k-1, 1- ZFFEEIZ 1089 1 %
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[0639]

,;i:’

0% “NHy CféfNHi
10b: 10

[0640] FEOCH¥ R Z & .DIPEA (1.59¢g,12.3mmol) FIXY (24 -3 M8 ke 3L) 7K Bt
Bt & .BOP—Cl (CAS® 1. '568641-49-6,Sigma—Aldrich,692mg, 2. 71mmol) fMA EIDMF (10mL)
FE(S) -1- (- A- R E) FEEH) -1-ER-5-REZ-2-EEEPHE) AT PR
10b(lg,2.46mmol) ¥EWF , R EMMAN1- (6-FH L) -1H-0Lng -2, 5- —ER2E R £ 10a
(592mg,2.71mmol) JIGIB-EMFEOC T HiHk0. 5/NET G R BLIR &) AT I ERVE VR (10mL) ¥
K, FIDCM/MeOH (10: 1) ZEBL A A HLE T 1R IT R4S, AW E S R H AT (DCM:MeOH=10:
D) 44k, 33IS) -N- 65— (2,5- ~FAL-2,5- “E - 1H-MERg - 1-5) [RE) -N-(1- @-EFH) &
HEH) 1-8-5-RFR-2-F) T 4-1,1-—FBEAZ10 (1.0g,71%) , WFRAIMC-CBDK-
cit—PAB—-OH.LCMS (ESI) :M+H+=571.28.'H NMR (400MHz ,DMS0-d6) :810.00 (s,1H) ,7.82-
7.77(m,2H) ,7.53(d,J=8.4Hz,2H) ,7.19(d,J=8.4Hz,2H) ,6.96 (s,2H) ,5.95 (t,J=
6.4Hz,1H) ,5.39 (s,2H) ,5.08 (t,J=5.6Hz,1H) ,4.40-4.35 (m,3H) ,4.09(d,]=4.8Hz, 1H) ,
3.01(d,J=3.2Hz,2H) ,3.05-2.72 (m,4H) ,2.68-2.58 (m, 3H) ,2.40-2.36 (m,4H) ,1.72-1.70
(m,3H) ,1.44-1.42 (m,1H) ,1.40-1.23 (m,6H) ,1.21-1.16 (m,4H) .

[0641]  sEiEBI14 (S) -N- (1- (4- (E R H) REEE) -1-8R-5-RE L -2-8) N-(6-(2,
5- A2, 5- & -1H-ME g -1-3) ;KA AT i1, I-—H Bk

e} . .

, o%\NHz

[(0643]  [E)7EN,N-— FF 2 B9 i A%  DMFBN-FP AL g ST BRANMP (50mL) s i (S) -N- (65— (2,5-—
FHA-2,5-TE -1H-MErg -1 -FE) [ -N- (1- - R &) REEE) -1-EAR-5-REL-2-
)RR T -1, 1-—HB%10(2.0g,3.5mmol) ¥EMR S, ££0 °C 3% 7 % N I K Bk & S0C1 2
(1.25g,10.5mmol) o S SAREF 33 Wi LC/MSHE T 2 B, 78 >90 % 564k, 15 I R TR & 7T
20°C T #3003 BP0/ JE , FI/K (50mL) #FE , FAEt0Ac (50mL X 3) 2 EX G B HLE T 15,
W s I @8 PRIE A (DCM:MeOH=20:1) &lifk, 2 Ak 11, L FRAIMC-CBDK—-cit-PAB—C1, Jy 2K & [&]
4k . LCMS: (5-95,AB,1.5min) ,0.696min,m/z=>589.0[M+1]".

[0644]  sgjEfs15 (S) —4- (2- (1~ (65— (2,5- =& AK-2,5-— &~ 1H-MLng—1-2) R E P Bk
) T L R B E) -5- R I LR FE) R4 TH R SR B R ER TR 12
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[0645]

H N7 o] 12:

[0646] [ FEAKDMFH A (S) -N- (5- (2,5- & AX-2,5- &~ 1H-E g -1-3) RE) -N- (1~
(4- BBEPR) REEHR) -1-ER-5-RER-2-2) M T k-1, 1 -~ FELZ 100 B b i
RN (DIEA) , R G INPNPER BZ B (BRIR — (4-FHEE R EL) BR) A8 R BLEWHAE =8
(r.t.) FHAA/NE , B -A Y8 ik Hil & BIHPLCAE (L , 18 %112, LCMS (ESI) :M+H =736.29.
[0647]  sL)ff]16MC— (CBDK—cit) —-PAB- (B &, % {XpipBOR) —~PLA-1 /4 %l %&

pO—

[0648]

(06491  FZHEPLA-209757%, 18 (S) -N- (1- (4- (R H &) FEHEF ) -1-AR-5-R &% -2-
) -N-(5-(2,5-Z8fR-2,5- " & - 1H- Mg -1 -55) KA BT 41, 1 - F BRI LRISRARH)
EEERMTEW R RFACpipBOR 13 (LCMS (ESI) :M+H =945.43) Jx K7 2 BMC— (CBDK-cit) —
PAB- (—- R &t , $fCpipBOR) ~PLA-1, %2, LCMS (ESI) :M+H'=1499.7

[06501  SEJiif517MC— (CBDK—cit) -PAB— (—FR #pipBOR) —PLA-2 ] &

[0651]  JEDMEH Y (S) -N- (1— (4— (G &%) R EEE) - 1- 2R -5-PRE L -2-F) -N- (5- (2,
5- & L-2,5- & - IH-MERG ~1-3%) REE) T He-1, I-—FFBifZ11 (0.035mmol) 1k 4 &)
F0°C, i B HpipBOR 6 (10mg,0.011mmol) JGIR-& ¥ H 5 450 . SmLEIDMFFRBE . 7E 55K,
e FE309 B, IDAN N~ R A E 2. 8% (DIEA, 1011,0.05mmol) , 78 35 o0l /e B 4 B et
B IRITLC/MSTREZ 250 % I FT T P24« I\ S 400, 229 8N N-Z R A L&, RIS fE =
S R B 6 /N, BB R BT IR BEAT S RLVR A W) FIDMF#4 %% , 3+ 7EHPLC (20-60%
ACN/HCOOHZEH-0h) th4ti{k, , 48 FIMC— (CBDK-cit) ~PAB~ (— FF #:pipBOR) -PLA-2,3& 2, LCMS
(EST) :M+H'=1481.8,7"#31%.,

[0652]  sZjfaf5l18 MC— ((R) —MEMY-3-FL-CBDK—cit) ~PAB- (—F¥ ZpipBOR) (PLA-3) fi%) #l %%
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14

N0
[0654]  #zBRPLA-2075 ¥, 3 (N- ((S) —1- (4- (B &) FHEE) -1-FHAR-5-IRE R -2-
) -N-((R) -5- (2,5-=F 82, 5- - 1H-ME g -1-3) [REEH) -3-FA8-1- (Ey-3-3)
PIHE) R T 41, 1- = B BERE 14 (LOMS (BST) :M+H"=742.3) F1=F HpipBOR 6/ B18 FIMC-
((R) -1 Wy —3-3£—~CBDK-cit) -PAB- (= FR #pipBOR) (PLA-3,382) .LCMS (ESI) :M+H'=1633.9
[0655]  SZhEfs]19 MC- ((S) —MEWY—3-E~CBDK-cit) -PAB- (=5 #pipBOR) (PLA-4)
==

[0656]

: HaN" 0%

[0657]  #ZHBPLA-207775, % (N-((R) -1- (4- (EF &) FEEF) -1 -E A -5-RE R -2-
) N-(R) -5-(2,5- =& A-2,5- & -1 H-HLg-1-3) RIFLER) -3-F8-1- ER-3-3)
AE) T k-1, - BEZ15 (LCMS (EST) :M+H =742.3) F1 & pipBOR 6 Ki{F FIMC-
((R) &y -3-F:-CBDK-cit) ~PAB— (= #pipBOR) (PLA-4,3%?2) .LCMS (BSI) :M+H'=1633.9
[0658]  sZj#Ef5120 MC— (CBDK—cit) ~PABC- (pipBOR) (PLA-5) [ 4%
[0659] Wi 2 HUEEE FE R B K (pipBOR) 5 (15mg,0.0167mmol) ARG (S) —4- (2- (1~
(6-(2,5-—FHAM-2,5- =& -1H-At g -1-3) LR EF B T B -5- K%
B e ) R4 AL R ELIREAEE 12 (12mg,0.0167mmo 1) FRE S IR /N . In A\ — BF 2L H9 Bk
FEZDMF (0. 3mL) , 2R JE I\ — 57 TR 35 Z RZDIEA (0.006m1,0.0334mmol) , I R N E =\ TF
BEPE2/INT o IR VRGE ITHPLC (30-70 % MeCN/ 7K +1 % HR 1) B 43444k , 153 BIMC- (CBDK~cit) —
PABC- (pipBOR) (PLA-5,32) -LCMS (ESI) :M+H =1496.5
[0660]  sCjfEfs121 MC- (CBDK-cit) -PABC- (WREZBTR) (PLA-6) H4 &

O ]

[0661]

[0662] % HBPLA-5 M55 08 , UR I F 45 2 = 474 M ENUREBOR 16 (LCMS (EST) :M+H*=885.4)
F(S) ~4- (2~ (1- (5-2, 5~ T~ 1 H-MIL W51 —3) RSG5 7 k) 1T e Bk L 3) —5- R 3
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SRR ) T REA-TH EE 2R B KBRS 1 2R B , 78 BIMC- (CBDK-cit) -PABC- (WRWEBTR) (PLA-6,3R
2) oLCMS (ESI) :M+H'=1482.5

[0663]  EARN T BHREMEE B K, T 2@ U B FIR B 77 R BTR R AT T V4R
I 5 1ELIX 0 8 R NS T8 45 AN L 4% At R A PR il A R BRI VS L . ZE BN UL B B R B RIS %
) &) i A2 SCkiE T 5 FEE Bk N A .
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Lys Ser Ser Gin gex Val Lea Ser Avg 11\(1).1 Asu Asw Asu Tyr Tyr Val
T

3

Ala,

B Ak

AW
TR AT RSB, AR

Tep 1l¢ Ksn Pid Ly Sei Cly Cly Try '/_\‘gn Tyk Al Gliv- At Phe Gli
1 10. 15

Q
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[0002]

Gly

SR A LB RGR BRI

Gl G Loy dre o Phe

- A Ken As

0y

SO
223> /HIE NI AIRR: SRR
400> 8

<

i "fs\:r;g Gl Ser

B Bk

i Pre Abe The

400> 10
jllisp: Tyr Tyr Ile His
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[0003]

2510y 12
1> 10

400> 12 _
Asp Cys Gly Arg Gly Gly Leu Arg Asp lle
1 5 10

e=" NTREFV IR : SR

<2215
228>

AR

100
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Gly

Ko Vol Lo Ty - Ser et Ken Adh Lys. A

Ala

[0004]

2205
221> %
4223

SOPRT .
ANLpH

R
2/ EREST NP BA Rk
e Hix Pro (‘;Iy Asp--Ser Lys Ih

e

101
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61y

Mot Gly Val.

Ala- Asn. Asn Asn Ty Ty Vel Ala. T

[0005]
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[0006]

Glii. Gy Avg VI The Met Ty ©1y Afp T
65, 70

Gly Gln 6ly.
1107 '

{Glu Arg Ala Tht Ile Ash- Cys Aig Ser Asn GIn Asn Let Lel Ser Ser
) 20 25 30

<n Phiy Thit Lot Thi e
80

Ty U Gl Gl vy

Gly Gln Gly: Trr Lys Val Glu Tle Lys
~ 105 B 110

+ EABRL

T S A Val Gl
‘10

p
B

Bor Val Lys 53151} Ser Oys. Lys Fhor Sex Gl Tyr The Pl Sex’ Ase Ty

ws

Tyr-Ile His Trp Val Arg Leu Ala Pro Gly: 6In Gly Leu Glu. Lew Met:
B 35 ' 40 45

Gly Txo 116 Ast Fro Asi Th6ly 61y The ‘Tyx Tyr Kla GTA Lvs Phe
S50 85 i 60

Arig-Asp Avg Val Thr Mét The dze Asp The Ser Tlp dla Thr Ale Tyx
85 ‘ 79 T 50

L 61d Met Ser Sel Len Thr Ser Asp. Asp Thr Ali Val Tyr Tyr Cys
85 T8 95

Arg Asp Lle Tep Gly
: : 110

Pro 6ly

Als Lys Asp Cl’(s)g 6Ly Arg Sy €1y Lau

103



CN 107206102 A F 3 % 7,76 B

¥al' Thr Val Ser Sér

Pro Asp Arg Phe Sev’ (¥ §6
’ 70

A%p Phé ThP Leu Thv
65 80

Gys 0
.5

fo007]

807

Ty Tyr Gig:
95

Tle: Tzp. Gly GlriGly
110

104



CN 107206102 A F % E
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[0008]

Gin Mg V&l Low: Ty

30

Gl 6la Ly Pio 6Ly
Blakas | 4

Fre Pro Lys: Let kel e

B0

e fhr ﬁé%;‘g Gl Sex: Gly val;

o dgp Ar Phe Ser Gl Bt
iy e

lg:r Asp Phg Thy |

Ter Ty ThE. § ot 61,

e Gy,

- T S

Gl

1 Gln Lew Val Gln Ser

Tep The (i}y Trp Val Arg 61n Net:Pro Gly: Lys Gly {;w Gl Fep et
385 40

Ila Tle His Prov Gly Asp Sér- Lys Thr Arg Tyr Ser. Pro. Seéx Phe.
50 i 60

Set flé. Ash Lvs Sex
B

Tlg Sk Thr Al

Gly Glo ¥l Thr L1

Leu GIn Trp Asn Ser Lew Lys Ala Ser Asp Thr Ala Met Tyr TyriCys
85 90 95

# Cys Set Gly Gly” Ser Cys Tyk Ser. fisp Arg AlaPhe
i 10§ ‘ 110

5
e

& Gly Gy Tox Tye T Byr 61% Met Gl Val T
’ 1200 o 195

Cly Gln Gly Thr Thr Val Thr Val Seor Ser
130 136
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<2165 34
G 7
<212> PRT
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CN 107206102 A

06> 39 ) C e
8 Ala Sep Gl Thr Tle Ser Cly T Lea Ala

[0010]

<2ty P
AZE8Y K
<9205

NEHS o SRk”

Ly Tyr Ale Gim Lys ?gelen

15

CAsn SB ClyAsd. Thy
A v AS

ou
15

241y 13
(2025 PRI
213> NLJFH]
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Reod
Q3 B - oo
<223 JHvE= KIS R &Mk

[0011]
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[0012]

L4005 52 .
Asp Al Ser. Ser Arg Ale Thr
1 ;

<2125 PRT
<4132,

<400y ‘55

Trp Met Asn Pro Asn Set Gly Asn Thr )l\an Tyr Ala Gln Aig Phe Gln
A 5 i B

Gy

>

2 TR R Al
<400 56

‘Glu Arg Trp fler kys Asp Thr Gly His Tz)'x Tyr Tyr Tyr Gly }{lgtv Asp
1 :10. 5

sal

PRI, .
<2185 ANIrvs
€220
a1y e i 1 v -
2037 FRVE N RS . B

740> 87 . e s e
glfg‘Al'ii_"S'rJ\r Lew .‘}59. 1le Thr Asa. His li.gu Ala

109
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[0013]

44605 ‘61 o .
Trp. Mes Nsh Pro Sér Ser Gly Avg Thr Gly Tvx Alé Pyo Lys Phe Arg
o 5. 10 C18
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5 64
“Val Ser A

Arg Nla Thr
B

[0014]

<2105 68

290>

<2217 R
4223 /

Gl 1 Krws Bsiv €1y et Gly
5 19

K210> 20

111
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[0015]

400> 73
?ez 1le Asp Ser Sexr Ser: Arg: Ty: Len Tyw Tyr Ale Asp Ser Val 'lys
. 5 ’ 0 13

112
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[0016]

Hom 7
Tro Ala Sey Thr Leu Glir Ser
1 5

Ser Lle Asp Ser §
i 5

Gy

<2105 &0
<211> 18
£812> PRT
<21% N E

R 8

o> 80 v o
li.-s‘p ‘Gly Asp Asp lle Lew Ser Val Tyr (Ii(l)n Gly Ser &ly Arg Pro Phe
5 -10. 15

Asp: Tyx

FEEC TR SR A AR

(3,00-3,“:81 . o
-t}rfg‘: Ma Ser: 6ln Ser, Vel Mg Thr Asn ‘1/81 Ala

Q g

113
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44007 82 o
-ﬁil.y Ala. Ser Thr %’i'_g Als Ser

[0017]

Z400. 88 . : o G
Tar Ile 1le ¢ly 116 Asp Asp Thy Thi :}]i(i)s Tyr Ala Asp Ser ‘{21 Arg
I B 4.9t

R AU RA

X400 86
Asn Ser Gly Ile Tyr Ser. Phe
1 5

114
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[0018]

22y PRT
213 KT Fe5i

* KT B

i Gl Sei

bet AT IR, S

Vol Val TheGly Lis Ser Tyr -Arg Thr 'J,ﬁl-?és Tyr Ale Asp Ser 3@1‘ Tys
1 5. ’ 16 3

2

&i 7.

<3195 PRY
G135 NLHFI

2220y .
RN MW .
<228y JEVET" RTINS SR

«4do> 9% _ o _
Arg. Tle Tep Ser Tyx Gl Asp Asp Ser Phe fap Val
; 5 A o :

£210> 93
2115 11
<22 PRT
2135 KTHF

" K TP e &Mk

<4005 99 )
Arg Ald. Ser Gln Ser Ile Gly-Asp Avg Leu Ala
1 h 10.

4

> PRF
P 1

Yo

<y

115

15
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o

< AT AR SR

[0019]
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8205

221> SRIE NP e

2285 JRIE=TA TS Rk SRR

Phe The Asn &si g.ln" Aiky: Thow Th Thg"” % Ty Kla Ass Ser Val iy

[0020] !

AT R

<4005 10
Gly Asp Gly Gly geﬂ Asp. Asp
1 .

€220
2215 SR .
42235 /R AL ER N

L A

2400y 05 .
A]Srg Ala:8¢r Bld Phe Thr Asnh His Ty Lol Aen
Bi 5 10

L3105, 108
<2015 7

<212% PRT
<2137 KI5

£

F & E=T KT A B Rk

%4005 106 o
Val-Ala- Ser: Ken Let Glo Ser

117



CN 107206102 A

5
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* N TR ROIR . B RLAK”

'_grg;ihrépro‘I&r~Iﬁﬁ

<4005 149

Ty ¥le ‘Liew Ser Gly Ala His The Asp 1le Lys Ala Ser Leuw Gly Sei
L 5 pis 15

[0021]

Aepritiap P
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[0022]

Asn. Poe G15. 61w Gy T Ly Vil €
100 )

Gla Met Glh L Yal Gin Ser 61y Ala Giu val Lys Lys Prd Gly Ala
i 5 10 15

Bor-Val by

g1 Thr Léu The Sér-Tir
30 o

AsprIle ‘Asa Top; Vel Aig .Ginj;}_‘%ﬂ THE
: 40

1 Gly Fro Glu. Tep Met
35 15 :

Gy 3;5" Mor Rei: Ala NoriSas 645 Th ) Lt ALk, &1 Lis: Phs

e Avd g Tyt
15 Ars I

Mot 61 Baw Set sgr Lewi Atg-Ser Gl g’gp Thr Ala ¥al Tyr Tyb- s
[4

1le Lei Vel Abi Lo By vk ive Pl Asp

Lo Top Gly: Nbg Gy The Lew 'Vl The val Ser Ser,
18 120

A =" AL M SRGE Tk
0> 113 L . . s
ite Val Ml The Gl SeriProSex Tig: Lai Ser Ala: Ser Val. Gly
_ ! e

Asp g Val :Tf%r' 1lg Thr€ys Arm-Ale Ser GL Th 1le ng Gy Teh
kAt

Leu Ala. Tip Ty# Gln Gln Lys :P‘So ‘Ala 6lu Ala Pro Lys Leu Lo Ile
35 ) 45

Ty Lys Ale Ser Thr Leu Glu ey Gly ¥al Pro Sef Ari Pie Ser 6l
55 55 60

.l

Gly 'S¢

“hy Loy Mhe TTe Sy Ser Lt Gl Bre:

fily Thy Gl Ph

119
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[0023]

b5 w 75 8

Asn Phé Glx G(llg Gly: Thiv Liys: Vat 4 Alz; Alz.

Phe Ile P

Hig 6ln Gly Led Ser Sor Pra Val Thi Lys Ser
200 205

i Gyg

Leti ¥2l: 618 Vbl Lys Lys Pro 6Ly
2

Sex Vel Lys Val Ser Cys Gli Ala Seér Gly dyr Thr Leu [ht Ser Ty
T 20 25 30 h

Asp e #sh L G1;

Gly Trp Met Aen &la Asn Ser Gly -Asn Thr Gly gbrr Kla Gln Lys: Phe
54 55

1 Phe: Pro Len'Ala Profer Sep Lys: e Thr Setr 61y
135

140

5 Léu R

$b Lyt Phe Pro 6w Bro®
5 150

- Gy YAl

120
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Phe Pro Ala Val Led Oln Ser Ser Gy T Ty $6v Led
180 155

Gly T Glit The Ty

Phe Pro Pro Lys
350.
Thi i ek T & i Vel e Cvs vl

. Phis: Asni Troy

Val GluVal Hi

 Lys Pre Arg Sl
290 ’ 464

Kiis Ve ¥

61y Lys Gl Ty Lys ©

Asn Lys
825

Ala Preo Tle Gli Lys Thr y¢ Ala Lys Gly. Gl

[0024]

isl fye The Lel P Se¥ Arg:

Gl Val Ser. Leir Thf Cisi L
a7

s Gly Phe Tyé Pro
380

I Glu Frp Glu Se

Pro, ¥al Leo A%
" 408

s o Gly Se

téu Thr Val Asp Lys Ser Arg Tro. Gln Gln Gly Asn Val
420: o 425

S Gln

{sri Hid Tvr Thr Gla

Ber Leu Ser Fro Gly

D TR TSI, A

100> 115 . i
-z%sp. Tle Val Met %‘hr Gl Sex: Fro. Ser {ée Leu Ser Ala

s A Vi The The Ges Arg’ Qé Tt fTy

121

iy Glu Hat TH

Ser Ser Vall
190

Pio: Lys Asp:
255

vl

g Asp 6Ly

Mle Leu. Pro

335

Pro Abg Gli
350

< Lyg dsn

Sex. Asp: Lle:

v §1y Gin Pro Glu Asn Asn Tyr 1
395

Phe Phe Lew Ty S
4

Phé Ser Cys:

Li¥s. Ser Loy

Ser Val Gly
15 )

e Gy Teg
56
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e Wid. T*s‘p Tye Gif Gin Lys, P
s .

o 4 Pro Lys Lew Leu Tie
40 45

Ala . Cys Gdui ¥
A

[0025]

& R A R S R S A T R

¥al Gl Ser Gy s P'i:si"(f%y' Ala
1

£ Cys G Ada: S¢

fp. Va2

1y T¥s Mot Asn Ala Ash Sar Gly Ash The Gly 19 Ala Gla Lys Phe
50 55 60

s i gél T Al

122



CN 107206102 A F %
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[0026]

Gly: Are: Ty PhsAsp
110

krg: Gly T - Sexs Ala Bex Th Lys:

et Tir Ser 61y

Piws U105 Pro:

V&1 Thr ¥al 8¢ sk Vel Hig Thr

375:

Phe: Pxo Ala Va e Ligw Ser’ Set Val,

VAL

Val Asn His Lys Pro Ser Asi Thu- Lys Vel dsp L
210 A5 : :

Leu Leu Gly Gly Ezg Ser Val Phe Leu Ph‘g Pro Pro Lys P
245 25

iz et M8 Aicg The' P

¥el Se

| Axp Pro- Glu Va
28

Val Glu Yal His Asn Ala Lys Thy Lys Pro Arg Glu 6lu Gl Tyr Asn
290 205 300,

#rg Val Yol SerVal Len Th

Ten Kan Gly Lys Glu Ty Lyé Cis. Lys Vil Ser Kst Lys Ale Léw Pro
325 330 335

Als Pro e 61 Lys The Il

s Al Lys Gly Gl Pro- kse Gl
: v fctileN

Pro. Gl L Pro. Pro Ser: Arg Glu Gl Yer Thr Lys Asit

365

G¥n. Val Ser Len Thr Cys Leu-Val. Lys Gly Phe Tyr Pro Ser -Asp lle
370 375 380:

=

Alz val 6Iu Trp Glu 535 Asti Gly GIn Po Glo Asn Ash
: 390

34 395

: ¥ Lys The
385 100

Tiir Fro Puo V&l Leu Asp Ser Asp Gly Ser Phe Phe Lou Iyr Ser Lys
§ C 405 410 115

Leu Thr Val Asp Lys Sef Arg Tip Gln Gln Gly Asn Val Pe Ser Cgs
450 425 430 '

Ver Yal Moy His Glu Ala Lew Mis Asa diis Tir The §ln Lys Sew Loy
#35 440 445

123
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[0027]

Gly Thr Ala Ale Leu Gly Cys Leu Val Lys
1500

Sar- e Gar Prv Gly
450

Gdn. Gly Avg Vil Thy Lew: Thiv-Gl¥ Asp. Thr Ser 1le Ser
®. 74: -}

Al Ay Ser S
5

ot 11 Tieu 6l
o -

Len Tp Gly Arg Gly The' Lex Val Thr Vel Ser
118 120

Seit Tys Sex' Thr, Liis

Ser Gy’

Asp Tyr Phe Pro Glu Pio-

145 1585 160,
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[0028]

Vel ‘Ser HL\ GTa Asp Fro Gl Uy Plie Asn Tow Tyr Vul A»u Gly
275 - 285

“Ala Pro Tle Glu Lys Thr Tle:Ser Lys Alx Lys Gl 615 Pro ng Gl
340 345 - 350

o et g Gl Gl B LvgAsi

1y G1h:Pro Glu Asn: Asn
395

fig 1

Letw Thy

5 Ser Ave "Im"gi Gl Gly Asn val r;ggqut:ys

Ser-Val Met His Glu Ala Leu His Asn Hig Tyr The Gln Lys Ser Leu
435 440; 445 -

Bepelen Jar
A50

<Y T
QL PRT .
€213> AL

Leu Gly
15 '

G v Al The Ll Ao Gy Lys Bor Sex Gl v Tl Pho e The
35

Ser' Arg Asn Lys Asn Lea Leg Asn Typ Tvr Gl Clh Avg Fro Cly Gld
35 40. 45
‘Pro- Pro Atg Leu Lew 1la His Tro Ala $6r Thi A%y Lys Ser G1y-Val
50 55 ab

Prosddp Avg Phe Ser 6ly Sir Oly Plip 6Ly Tir Asp P Tho Lew “fhr

125
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Gliv- 6Ty T Lvs: Lew 6T T16;
: : T110°

B NTIFRIER . AR

Bet 164 ;
20

lLei Sex Cirs-So¥ Ala ggr By Phe Sei P}i‘e-;ziggn;-s)err Fhe

ila, lys. Asn Thr.Leg: Tyx

[0029]

p. 61y Gln- 61§ Thr Low Val
‘ 116

<213 NIIFH)

Ti the Se Lo B
85

126
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30/76

"

She Ser Pro Pea Ty Thi Ph
100

Eys Ao 1l

Gl Gla

1o Sed Val Val Cys
130 :

Asp. s

Gl Sor 61y Kun Sor Ghu 61w Ser Val The Glu 6l oo Ser
I ¢ 14 Tt

Ber THy “iye Ser Lot $e¥ Ser Thr Leil tht Leh Ser Lvs Alw
180 186 Rt

Gl Tle
0

Leti Les Asn Asty

- AlaLed:
164
: tl;ss Asee

5

<4003 122 . o
(1310 Val Glir Leu 'c'v;&l' Glu Seg Gly (GE

[0030]

56

et Ar Liu Ser Gvs Sei A

“Trp Hst lgi_fs TP Vel Arg. S Vgl Prio:Gly: Lys Gly:
5 40 S

he The Asty Asn 6T

] p Thy This: Thi
50

Asy

Arg 61y Arz Phe 1) Arg Asw-Asa Ala Lys Asn The

B8

Leu Glu Met Asn Asn Lelt Aig Gly 6lu.Asp Thr Ala Vel Tyv’

Ry 90

Gly: Bl Lau Ksi Adp Ton Gy (14 Glv 1

105..

Ala Arg Gy Ol

“Thf Val Ser Ser Alz Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 128

Pino: Ser Ser Lys Ser’ Thr Ser 61y Gly Thr Ala Xla Leir Gly:
130 135 140

Val [ys Ao Tor o, Val Thr

145

Ale. Leu Thr Ser Gly Val His Thr Phe Pro Ala V&l Leu Cla
165 170

Gy et dye Ser Lol Ser: Ser 'V}al'vgl Thy Val Pr¢ Ser Ser
’ ! 185:

Gy Thr £15 Thr Ty Ile Cys Aaw VAl #h His Lys Pro $ar

G

127

Leu Vak Gl i"{r;u.jl

i Vel

Ter Asa)

Trp. Tke:

“Se¥ Val.

Letr “fyz:
80

Tyr Cys.
9

ir; Lén: VAL

Leu Ale

Cys Leb

Ser Gly
{66

Ser Ser

173

Set Lew.

149¢-

Asu Thr
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195 200 05,

v Py Ser Vel

Lys Pro Azg Glu Glu &

o ¥al. ¥al.Ser vzl

Pro Tle Glu

Lys Val Sér Asn Lys

325

[0031]

tr Trg:

P Pro Arg 48y Lyg Sex 'Gly VAl

56-

To. #sn Arg s Sei: %:v Ser Gy The 61 Phe THE Lew Tay

128
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[0032]

1ls Thr Ser Lebi Gl Ksp Val Al TTe Tor tyr Cys Gli €ln
85 99 95:

Gl 1lg
cu6ks. il

ok ke Ala R5

Peby Pi -Sérr Asp

125.

¥s Ser Gy y A At

Phe- Ty Prij Mg 61 i K i AL
145- g -

€ln Sek Gy e

Gl Gly LewiSes

Yal 61t Ser Gly Gly By e

Ber Leil Arg Led Ser Gys Sar Ala Ser 61y Phe Sen Phe ,Agn Ser Phe:
3, 3 3

20 25

“Ti Moy

‘SuiPhe Thr Adn & s Kla- Kep Ser ¥al
50 0

o Gy kig Bhe
65

Lys Ash Thi Lea Tyr
i

Tiw. Gl vet Asn

o Vol Tyr Ter lys
95.

Ala Arg Gly Glu Gly Gly-Leu:Asp: Asp Trp Gly Glm Gly Thr Leuw Val.
: 100 “ Ton 110

Thiz Vel Bér Ses Cys Ser Th Pro: Letiz Als
11

Bex Val Pl
)

Pro $ev. Ser. Lys: Ser Thr Ser
130 1585

hr Ala Ala Lew Gly Cys Lew
140

Vil Lys &sp Tyir Phe Pro Gl l‘ro Vil Thy VYal Ser Tep Auri Ser "Gly
145 160 168 ' 160

Ala V4l Lawt GIn

Afa Loy The Sef oly Val Hig The Phe Bf
65 By

129
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[0033]

6Ty Teid Tyr Sex
RE

Lew Ser -Ser Val V;

Thr Val Pro Ser Ser Ser ‘Leu
185 190,

fg Yk Vel Ser Al

i ‘%5--6.?,'_51 Lyl

& L
3%

P 3 G
385

. Asii Asg ] i P1o Pre Vel Lev Asp Ser Asp Gly
400+

395

Sex:Phe Phe: Le

Gl Gl ASH Vel Fhie Ser vy Sio val et mis Giu Ala Led s Asi
420 425 430

<4003 125
000.

NANC STk PR o

130
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Gl Met Gih Léd Gln
1 5

i 56t Lew Ser Cys Sér Vel Sigf
g T 75

: Val Arg 615 Thi Pro 6
40

Arg Yol Al Val Ser Vel Asp The Se
5 0. -

[0034]

Mg

Pro

Ala.

Yal
305

Tyx

The

Ser Gly Ale Leu Tiw Ser

165

Val Phie Lau Phe Pro Pral;

248

The Pro Gy Val, The Gys

tlu ¥4l Lys Phie AsnTrp. 1

276 b
Lys Th Lys Pro. Arg Gla'6
280 T208

‘Ser &l Lew Thr Val Lou .

310

Lyg Cys Lys Val Sex Agn
425

Tie Ser Lys Ald Lys 61y
840 :

75 fro Ser Arg Gly Glu
pedit] )

Thir”
200:

rLsi. e Sex §§1 Thi #la Ale: A

105,

Ser The S Gl

Gly

# Ser Leli: §

P Gl r1o

158

Yul His The

Tyr-1k

Tivs

Gin

et
360:

. Pro

- Glu
235

Pra tys Asp
250

Val ¥at Azp

265

Val Asp Gly

6ln Tyr Asn

Gln. Asp Tep
315

Ala T
Pro Arg Glu

349

Thy Lys. Asn

sx Vsl

Phe.

il

Yal

Lys
220

o Val :

. The Al Ala

Val Ser i

Pro Ala Val L
175

Tht ¥

i
Ksn Hig: Lys )
205 :

Seir Cys Asp

L Loend

Thyt

Val

Val

Ser

300,

Leu

Ala

a3

P

Gln

Lol Mot Lle %
255

Ser His G,
270

6lu val Hig.
285

The: Tyt Arg

#sn Gly Lvs ¢

Pro Tle Glw

ict3

Gin Yal Tyr
350

val Ser Lew
b4

365

131

Gto Sar 61y Pro 61y Leu val Lys P9 Ser €Tu
10 13

L&

Lys

“Thir

Thy
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[0035]

sp TTe Ala V&l Gl ‘Trp 610
380

400> 131

FIKIHR . BB

i Val Gin: Ser Gl Gly-Asp Leu Val 6In Pra Gy 6Ty
5 10 15

ey The;

b Al Vel Gy

he Ksp

132
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[0036]

Vil Plie Pro Teii Ala Prg Seir Ser Dve &6 The Ser 61y Gly Tic Als
130 135 140

Liys: Aso: Tz Phe Pro Glu Pro Val Thr Yal

155 o 169,

e Bly Oy Lew Va

Sl Lo f1n $o St val v

Pho:Ser Set ¥ Leu Gly.'Th
195 ‘

s L vl Gly Prs Lys-§

Ly o Ber Asn Thr fye Hig
210 220

Lys #op. Thr Lew:Mat:

Phior Ken T

fsn: ispr Gly: Yal G Val,
280 o

285

His Asn.Ala Lys Thi Lys Bro Arg Gli Gl Glm Tyt Asn Ser Thr Tyr
290 ' 295 300:

vl Goy Asg T Lew Asn 61y

826

Lys Vab Ber Asy Ts Kla Leu Prodle Pro Be:
330 35

75 Ata-Lys Gly Gld Pro Arg Glu Pro €1n Yal.
545 ; 350

Glu Glu: et The L Val Sox

Gly Phe Tyr Pro Ser Asp Ile Ale Val Glu
5 380

for G L Asn. Asi. Tye

Vel ‘Leu ‘Asp Ser Asp Gly Ser Phe Phe Len. Tyr Ser Lys Les Thr Yal
405 410 -41b

Val Phe Ser ys Ser V&l Mot.
430

Asp:Lys Seé¥ Arg Txp Gln Gl
' 120

iy Glu. Ala Leu His .Asn Hi

...... Gl Lye $¢
435

w Sex

2125 PRT .
G185 KIS
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Ala: Leu Gly Cys Led
145:

Visl. Lys Asp Ty Phe Bro Glu Pro ¥el Thr: Val
160 ) 155 1

[0037]

Asp Lys Tar Hig Thr Cy¢ Pro Pro Cys Pro #la Pro Glu Leu Leu ©
225 230. 2

Ly
235 240

GliHep Do Glif Val. Ly
"

I

.é‘.f'g Val a1 Se

5
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[0038]

Ty Thr LEG Pro Pio Sen- Arg G.lp‘ Glu Mt Tir Lys Ksn Gia Vil Ser
.360- 365

Téu The Oys Léw Val Ly
370 ’

T 616 Sk Rgs Gly 614 Pro Clid-Asn Ash:
385 390

AspiLys Ser Arg Trp 6hy:Gln Gly An: Vil Phe Sox: Cys Ser Vel Met
420 425 " 450,

Leis. i A8 His Tye Theo€in Ug §
440

L 81n Pro Gly Gly
Bt

‘Ser Led Arg Leu Ser Cys Ser Alae Ser Gly Phe Ser: Phe Asn Ser Phe
20 25 30

Ser Thé Thr Asn Ash Ghi Gly Thr The Thr Ala Tyx Ala Asp Ser Val.
50 55 60

Atg gLy Arg Phe Tle lle Sér Abg Asp Asn Ala Lys. Ash Thr Leu Tyy
65 i 70 ’ 75 /G

Lig, Gy Mok As Loir Aug Gly Gl gg'n The &le val fyr gyr"cir.s
: 5

Ala Arg Gly Asp Gly Gly Led Asp 11\(5)2 Trp Gly Gln Gly }11% Leu. Val.

fos
=
=

“ Vel Sup Ser Ala Ser The Lys Iy Pro Ser Val Pl Pio Lea Ala
It 120 128

- Ser Gly Gy The Ala §la Ly Gly ¢

o
=

Bro-Ser Ser Lys Sev T

135

PhE Tyr Pro: Sor Asp: Tle Al Val Gl
3 ’ 380

s Tep Vel AFg €I Xgl Pro- 1% £¥s Gly %@éﬁ Val Tog e
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T30 135 146

1 Yel-Ser

[0039]

#l Lys Lys Prof
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Mot Glu Len,

i A S |

Fi Val. The Led e 61y Asy Thr §6

Aia Ksi Ser Gly-Asa Thiv Gl Tir /
55 60

gy £

Sér. Ser Lew Arg Ser Gla Asp. Thr Ale VA
85 90

g Gly T

i Gy &

Ala The Gly Ghh Gly: Bro )
10 o A

r fle Ser The Al Tir
LLe The 418 T

s Ser'T)

- Cyw Gl Alis e Gliy Tyr e beg The $er Tyr
25 30

' Trp: Met.

G Lys: Phe:

The Soi 6

Phe Pro Alz

[0040]

Lys St Cys
225

Low Leu Gy
Thr Lei Mat
Ya) Ser
Vel Glu Vall
290
Ser Thr Tyr
305 '
Lo Asn. Gly
Ala Pro 1le
Py Glu Vel
355

Gln Vil Sex

s Tap K Sier 0y Ala. [
165 1

Sex Gy

Val Leir Glm Ser ‘Ser Gly Lel Tyr Ser Lewt

180 185-

ror Set,

e Pro S

220

Nsp Lys Thr His Thr Cys Piv Pro Gys Pro Al

30 235

1 Ser Val, Phie L4

&ln Thy T3

(Sn The Lys Val Asp Lys i

Lys

Ile Ser Arg Thr Pro: Glu.Val Thr Cys Val
260 265

< Phi Ksa T

280

Hig Asn Alx Lys The Lys Pro Arg Glu 6o

395 300

Arg Val Vil Sér Val Lei The Vel Led Ris

316 318

Lys Glu Tvr Lys Cys Lys Val Sér Ami
325 330

6Iu Lys Thr Ile Ser Lys Ala Lys Gly Sln

340 345

Tyi. Thr Leu Pio .

Ly Thy Cye Leu ¥

1

«
\

Gl et
3695

37

Vol i1
17

Ser Set Val.
190

Pio Lys: Asg
255

Val ¥al Asp
270

1 AsfiGly
Gin Tyr Asm

GlIn Asp Irp.
320

Pro Arg Glu
380,

The Lys Asty

Py, Pro Ser Asp Il
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476 375 380

T Pro Pro Yef L

Leh. The Val Asp L
320

[0041]

1y At Vet

MEr GIt Law Sév Sy

Ala. #rg Sl

Leu Trp Giy Ang Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 130 125

{ Bhi: Poa: Lewdla Pro-Ser o

Pho B A

el Thy  Cysr Asn
19
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[0042]

Pha Pio #15(3,
250

- Gy ¥,

Phe Asri Tep T

ys Py Avg Glu 6w 6in e Asne
08 ¢ ) .

g

CThE Val few Bis Gl Asp T
305 318

30

Taw fen 515

Alesdys Gy Gliy B

£ftg i Gl Yot Thr Lys s

§ Gy Blie a5 Ag,

Gln Pro Glu Asti A Liys: Thr
395 400

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
405 ’ 41

s Thy VAl A

et Val Wet, His Glu Ala Low o
35 4

Ser: Leu.-Sex- Pro Bl
25¢

Ly Pro-

Ser-Val Lys Val Sex Cys (dw Ala Ser: Gly Tyx Thy lLeu Thr Sex Tyr
20 25 R 30

1n Tep Met

Agy Tle &sn Tip Val Avg Gln-Ala The Gly Gl Gly T
35 40: ;

Gly Trp Mot Asn Ala Asr Ser 61y Asp Thi ®ly Ty Ala Gl Lys Phe
50 55 : 60 :

GIn Gly-Arg VAl Thr Lew Tht Gly. Asp Thy Ser Ild Sed Thi Ala Tyr
5 74, 75 80

09

Met Gly Lew Ser Ser Lew Ave Sy 6lu Asp Thr Ale Vel Tyr Tyr fyvs.
) 85 Oty 95

aze]

139

s Ser L&u
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Ald Arg-Ser Sen Tle Ley Val A¥g 61y Ala leu Gly B%g Tyr Phe A5y
igo 109 110

s Lys Pro Sére.i

VY Keg 'j;(s; Lys Val. Gl Pro.

This Lea. Met Tle Ser Afg Thit Pro G1-Val T Cys Val Yal Vel Asp
280 285 270, ’

[0043]

tal fis Ken Ald L3
2

Hrg Gl Glu Gls Tor Ash
300

CThy Val Leu His Glu Asp

AT Pro Tle Gl Tys
340

A:‘],ri' Lys Gly Gl Pro Adg

350,

e F"f:é. Lw: Ty §

- Kesp Lys SersAvg Tep: Gln. Gl Gy Awd val. Phe Ser iys:
420 ) 425 430 ’
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[0044]

PO
RETR
<4605 14
Gl Tle G
1

iiys Lys Pig 6

1n leu §a1 Gln Ser Gly Alz

SerVal! Lys Vel Set. Cys Gl Al Ser 61y 7

B

s Lew The Sep Ty
b T8

Asp Tle Asn \rg-Gliv.Ala The Glv Gln Gly Pro G]J.ITIp Met.
: 3 : 40 s ]

" Gly Asp. Thr Gl y§ Phie.

‘Mt Glo Léi Ser Sgr Lel A Ser Glu gsp Thr Alg val Tgr~§§f:cys

(8. bed

Ted Trp €1y Avg 015 Thiv Len Val Thi- Val Ser Ser Ma Sér The Ly
115 ) 120 125

yr Phi Pig Gl ¥zo

Val Thr ¥al Set Trp Asn Ser 6ly Als Lou Thr Ser Gly Vel His Thr
165 170 175

i SerVal

Phe Pro: Ald Gl Sér Seér Gly Lew”

125

Val Thr Val Pro Set Ret Ser Lew: 61y Thr Gin Thr Tyr Ile Cys Asa
195 200 205

A0, Hi i Peo

v Ser Asn 1 1 Asp Lys

Lye Sér Cys Asp Lys Thr Hiis The Cys Pro Pro Gyg Pr
225 230 235

Leti. Lew. GIy Gly Pro Ser Val Phe: Lew Phe Pro Pre Lvs P
© 245 250

The Leg Mev 1le Ser Afg Thr Pro $ly. \}.;a:'l The Gyx Va
260 268

Pro Glw Val Lys Pie Asn Trp. Tyr Val Asp Gly
280 285 ’

Val Gl Vil His dsa Ala L‘)’$j:ThT Lyt Pro Arg Glu. Gl (:ln Tyt Asn:
290 295 306

Bex Val Lew Thi Vel Leu Hfs Gin Asy Trp
318 320

Bey Thr Tyr Avg Vel Vel
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[0045]

‘Léii, Asn $I3

sre e L

; Tyr

Ber Val Lys Vel Ser
20

Ky Ile i b Val ke

Tep Mot. Asn Ala. A
50,

Gin Gly: 8ig: val Thi I
e :

AlaArg-Ser Ser e Leu-Val-Arg Gly
) 100 ;

LesTip' § § Oly Thy Leir '\_Iz_gl ThirVal Ser $ex

. ATa Lew €
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[0046]

“Leu en Gly Lys Cin ¥y

Pre Gin an vk The Led P

Phe Prn ATa Vail

&

. Tyr Ser Lwu Ser Sar Val
190

e eys duii

5 Lys Lys,
¥

185 ) - 22

O¥8 P

Ly Pro Lys Aspe
’ 208

o

s ¥a

vel val, Asp
270 :

Yol OTu. Vel Hix e &l L Pre Arg Clb 61+ Gla Tyr Asn
290 " 300

- Thr Tyr Arg Val Val § i Gl Asp Top:
: : 310 =gy

C¥al Ber Asi Lys MlE Low Pro:
330 3a5

aqes

Ala Pro 1lg Glu Lys Ihr lle Ser Lys Ala Lvs Gly GIn Pro Arg Glu
340 345 35Q

Ser-Arg Gld Thi Live Ao

Gin Yol Ser Lew Thr (vs. g{g{u el byg GhePhe Tyr Pro Ser Asy Ile

Ala Val Gli Tip Glu Ser Asn Gly Gln Pio Glu Asn Asa Tyr Lys Thr
385 ki) 395 -400:

Thy Pra Pro Val Leu sy Serhs

Lea The ¥al ¥sp lys Ser Ari Trp 61n Gln.Gly Asn ¥al Phe Ser Gys
420 425 430

Beival Mot Hi¥ Gli Als Lei ﬂi(:) AsH HiE Tyr Thi Gln Lvs Sefled

433 : 445

Ber Leu Ser Prar Gly
450

<20 144

457

A4000 44

Clu Yal €13 Leu Val Glm Ser Gly Als ‘Clo. Val Lys Lys Pro Gly Ale
1 5 10 1%

Ser Val Lys f«?gl Ser Cys Glu Al

Jyges:

e Gly Tyr Thr Led The Ser Tyr
5 30

Asy 1le Asy Toi ¥al Apg Gin Als The 61 €la Gly Pro §La Tey Wed
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35 30, 45

Val Tl Val Sex T, . Set Gly val Hi

Val Fhr Val Pro Ser Thr Tyr 1le €ys Asn:
195 205

6 P

[0047]

Lei Leu Gly Gly Pro Ser Val Phe Lew Phe Pro Pfo Lys Pro Lys Asp
' 269, ) 285

a8

Vil Ser His 61
75

Leew. Asn 'ﬂ'l,;g Ly
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[0048]

“Thr' Pro Pro Vil Leg s Ser Asp 1 Ser Phe Plie Leu Tyr Ser Ly
40 415

110

Leu-The Vel Asp Lys Ser Arg BoiG
420 ’ ’ 43

iTn Gln, (ly, Asi: Val Plie Ser-Cys
¢ T " 430 B

Ser val -

Pyr Thi Gin Lys Sex:
- 25

Ser GIn Ser Ile Fhe Arg Thi
300 )

Gin Gla Ag};g Fes 19 G,
48

o Pro Arg Léu Leu Tle His Ty Ala Sei The Arg Lvs Sér Gly Vel
30 C 55" 60 o

i &sp Krig' Phie. § i The Ay Plis Tht Lais Thi

Y irg

Tle The Ser Le

Tle Twn Tir Cre 9

Tye: Bhe Ser: Pro Pio. Ty Thi: ‘Plie iy The Lys Eeu Glu: 1l&
100’ i 110

s s Th Yl Ma Al Foo Sor Vel e
15

&l 61a Lew Lvé Sér Glv'Th
130 13

Phe Tyr Pro Arg Glu ‘A;l:& Lys Val Gln. Trp Lys Val Asp Asn Ala lew
145 150 " 1Bs :

Gl 6l Her Val

Ser- Thr Tyr Ser Leuw Ser Ser Thr Leu Thr Leu Ser Lvs Ala Asp Tyr
180 185 190

—

Glu Lys 'f;? LS Val Tyi Ala- €fs GId val Thr His Gla Gly Led Set.
b )

200 208

Ser Pro Cys Thr Lys Sar Phe Ash drg 81y 6du Gys
¥19 ; 218 ‘

<2105 146

<211 448

<2197 PRT |

243> NIFHL

9 -

< )
223y 18T K LGS BRI
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ciog> 1ae . . ,
Glu Val Gli Leu Y&l Glu Ser-Gly Gly Gly Lén ¥dl Gln Pra Cly Gly
1 5 104 15

Lou-Arg Len Ser
LOUSATE Len .
2

Ty Mat His Tep Vol Kpg Gla Vad Pro Gy lys Gy

32

i Lys; Ksi

Ala Leu. Tar Ser Gly Val
165:

[0049]

f Ty 11é

59 Lys lys Val

fro Lys Pro
24%:

ys Yal Vel Va

Sai. Lew Join Bvleu Vel

355
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[0050]

Asa His Tyr T
435

Fer: Lieg: Avig |

Glp Len,

Cys Dro Pra Cys Pra Ala Pyg Gld. Lén Leu 8ly Gly Pro- Sex Val g
205 250

Lys GCly Phia Tyr Pro Ser A_js'p '_I'l"é Aﬁ’_\ \’aI CIU irp 61u Ser Asn Gly
370 375 380

o ¥ro Val Lew Asp Sef Asp
395 400

Gln ©ln. bly Ash Ya
o

& Len Ser Pro Gly.
Py

4005 147 - o . o
Glu Val Gin Len Yal Gla Ser 6ly Gly Oly Lou ¥al Gla Pro Oly Gly

Ser Cye-Sor AdaSeriGly Fhs Ser

Frp Mot His Trp Val Arg 6ln Val Pro Gly Lys Gly Leit Val ‘Tep ITe
35 : 10 5

i Thy Asy Asp Glis Gy Thi This The ‘&la T S E Vad,

Lys Asn Thr Leix Tgr
e

Gly-Arg Pig Ile T

Leu Glu fev Ksn &sn Leli Afg Gly €10 Asp Tir Als Val Tyr Tyt Cys:
85 90 95

Als At Bly Glu Gly 61y Lew AsoAp Trp Gly Gla Gly Th

o0 105

Th-Val Ser Ser Cys Ser This Lys Gly Pro Seér Vel Phe Pro. Lei Als.
115 120 125

Fro St 68 Ly§ Kot Thy S8¢ 6ly-Gly The Als A4 Lou Gly Cya lew
130 135 140

Val Lys dap fym. Phe Pro G Fro val The

¥al Ser Try Asn Ser Gly:
145 50 155 :

1585

Ala Lew: Thrr Ser Gly- Val His Thr Phe Pro Ala Val Led Gln .Sgg Ser:
175

165 170

il Thy Val

¢ Ll Ser 8o Val |

185

Gly Thr 5la Thr Tyr Ile Oys Asn Val Asn His Lys Pro Ser Asa Thr
T35 ’ 2000 205

Eys Val Asp Lys Lys Vel Gla Pio Lys S#r Cys Asn Lys Th His Thr

210 218: 220
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[0051]

Léa Phie Pro Pro Lys Pro’ Lys’ Asp The Lt Mes 136 Ser' Arg The Pro
245

250 255"

Bln Val T Asp: ¥l Ser His 61

| 285 o

Gy Phé Asn Tip 1

Arg B1U {

hr Vel Leu - Lys |

16 Biw 1

b Lyé Ald Lo  Pro- Al
a%s 330

i GIn Pro Ax

Ser AY

Ty Gl Ben As

Gly Ser. Phe. Phe Len Tyr Ser Lys:Lel Thi Val Asp Lys Ser A
405 Res ) E

ar Pra:

Val $he Vel Ser Trp:Asn.Sex Gly Ala: Leu Thr :Ser
40 45

- ptie. P Len Glii Sex Seit Gl Léw T

¥al Thr Val P

hy Ty The 61
70 )

Ty 1le Cys Asu, Yal Asn His Lys Pro:Sey Asn Thr Lys: Val
) - 85 ‘ 90

AsoiLys Th His Thi Cvs |

fos:

Lys Ser Gy
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[0052]

Pio. Kla Br

120

kY5 Fro Ly Asp Fhr Lop.) ot 1

Yl WL Vet Asp Val.
145 : ]

Ty ¥al Ass Giy Val Glu'Val His -Asn:
164: :

Glu Gl Tyx Bsn Ser Thy Ter fxe Vol Vol
8¢ . 188

itis Gl Asy Tep et As §3y

i Labh Leir Gly Cly Pro Ses Val Phe Il'-;lsl Plis Pro..Pry-
15

&

. Phe Asn Tép,
ys Pro.Are Glu
¥al g Thr Vol Léw
190 .

Yo Val SerAsH

Met Thy Lys Asn

Asn. Tyxr Lys Tht Thr Pro Pio Val LLeu Asp
3 280

kv Lys Lag The Val dse Lys Sex

Val Phe Ser Cys Sor fa

4 Pro Ser Ars Vo

oy Aeri

Sex

Azg 1

yab Lys

Sy G1a Pro Glw Asn

Asp Gly Ser ‘Phe Phe

Tn G161y Ash

61 Lys Ser: Leti Svi Leu Sei Pio. 6ly Lys
325 330

218> AT

42205
4221 KB e R
22237 /B NP SR "

y s
Ser Tk Lk Gly Pro

ValPhe: B
1Y

“<

o
=
=

The AlE Al Let Gly
25

oy
S

40:

‘ Phe Pri Ala-Val Lei 6ln
55

Leu. Ser Ser Val Yal Thr Val Pro Ser Ser
65 70

Tyr _ijlf:e' £y Asn Yal Asti Wis Lys Pro Ser
° 85 il

Evs Vil 613 Pro Ly Ber Gy A Lk Triy

5 Val Thy ¥al Ser Tap Asn §

L 1z

Crs

Ser
Ser
%

Asn

Hi

o

Set . Gox Ly
15

Lot ¥al l;?)s Asp Ty

¥ 6ly Ala Leii Thy Ser
T a5

Sey Gly Lex Tyt Ser
6@

Lewr 61y Thr Gin Thr
80

Thr Lys Vel Asp Iys
’ 95

Ty Oy Fro Pro Crs
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o:Serrfirg Thr Pro Gl
| 140

iys Prg Lys Asp Thi. Leu 1 4 ]

s Phe. Asn, Trp
166

Val ¥&1 Val Asi Yal Ser #
145 ' 1

Ay Val

Pya. Sor Asp ,é?, Kl vEl -

¢ THE By
[0053]

Vel Phs Ssr Cys T Ly Wi Asr. s T Tas
515 1]

Lys S8 Lea Ser
b

n

Sex. 61y Thr Al Sexr }{'g'l val Cys:

1560
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[0054]

Pry Val The Lys Ser Fhe Ast -Avg Gly Glu Cys
100 105

=TATEBI R A RERT

sl Kl Hlar Pro: Sei Val, i }ée Phe Pro. Pro gar dep Glu

Val ¥al Cys Led Leu Asi Asw. Fie.

25 i 30

Tyr Pro Arg 6lu Ala Lys Val 6l Trp Lys ¥al Asp Asn #la Lew Gln.
35 40 45.

Wal. The: Gla G

Rer. Gy Ash Box Gl {

; Sox Lye Aip-Ber:
50 55

Tyr Ser Leu Sat ;.’el Thy Leu Tht Le
ot T

& Asp Ty 6lu
80

Tym Al Cye Gl VL The:

is Gln Gly La
5

Pro:-Cys The Lys Ser Phe Asn Arg 6ly 61k Tys
100 105

NI SR EREe

<400>.152
r,»r;_@ggmtgr:: agaagb-rgga te

42

4213

<2H0>

4%

DNA
213> KT

5§ﬂﬁf e . e
TR KT, SRER

400y 184 ) ] ) : o N
seagggttae stEgeeccay tmgteangte Cafovkedec Tetiaianag taatagicag 60

oA
f2d3r NIAF
220>
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<201y P e .
@2 )EESE XTI ER: SREER"

Bod ghoptogncd Bo 52

v Ly Val Glu -Seri Gly: i ou; V&I Gy Pro:Gly -
5 15

Ser-Liet Arg Leu Ser Cys Sér Ala Ser Gy The Ser Phe Asn Sev. Phe.
0 25 20

Asp- Seir Vel

Aln. Ang:

[0055]

<PI1Y 345
212> PRT
215> AT

Ber: Plie Taz Asi: Asn Gl Asp. Ser Vel
50

Arg LY Arg Phé Tle 118
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[0056]

Swr T Sesr €1y Gly The &da Ale Lew Gly Gys Law
185, 140

| Ser: Tro Ast Ser Gly:

55 60

‘Ala Vil Leir G135 Ser ‘Sei
175

$ly Lo T jﬁgg. Lén e §

i Val Pro Ser, Ser: Ser liew:
190

Gy His Lyg Pro Ser:Ase The:

| © 205 ’

Lys Asp [ve TheHis Thi
“ 900

Glu ¥al The (?Sg(s‘ ¥al Val. Vel Asp Vol Sex His

Eys ‘Phe

- Vil e 1y GEL 20 Vsl
slodee Gl

s Kla Lye Thy

Lys Pro Arg Gli Glu Gln Tyr Asn Ser Thr Tyr Arg Val Yal Ser Val
290 265 300

‘_qu. Thv Vet Leu His: §lh Asp. Tio Leu Asi Lys 613 Tov 1
508

hys Val Ser: As & liew r‘P;m.A.m::?rg, The 604 Lys Thr 116 Sar

Lys Ala Lys Gl¥ Glu Pio Arg Glu Pro B0, Vil Tyr: Tl Leir Piv P
340 345 350

Ser Arg Cly Glu Mot Thy L

dys E'G':ly.‘ Phs Tvr Pro: Ser Asp 3

Glu Txp Glu Sey- Asn :Gly
270 .

n-Pro Gl Asn Rehr Ty k¥e Thy Theipi
2 ]

395

a5
400

Gly Sex Phe Fhe Lew Iyr Ser Tye Tou thr ¥al Asp Lys Ser Arg Tvp
) 405 C 418 ' 415

Gln 6In . Gly Asn Val Phe Ser Cys Ser-'Val Met ilis 6lu.Alax Lew His
7 ©oAgh: 430

e GLh Lys Se s P

7 158
> 214
»
>

RT
j\_.j_':FF 3]

*KZRIIRRE, SRTImT

A Liew Plu 81 Ser Pre 3

i Ser Vul Gy
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luSer Gly Vel Pro Sex Arg Ph
: o M

The Ala Ser Val Yal €ys: Lea Leu Asn Asn Phe Ty: Pro Arg Glu Ale
136 138 140

[0057]

Thi {60
50"

Tep Phe: G
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ATa Pro Sex Vel Phe Tle Pl ]l}gg'p'fo Ser Axp Gl _(‘l;lﬁn‘ Lt Lys Ser

e AlLaSex Yab val: i

1 Gy A et

e Tox Ser L
175
Lys:

Ris Lys: Vol
190

a

44005 160, )
Glu. Thr Thr Leu
1

LivSer Pro 6ly Thr Leu Ser Lew Ser Pro 6iy
10 15

Elin Kég Ala"{hr Liow: S Gy :.'A‘r’g-'élé ey Gin Sor: Vi

[0058] =0 &

Py Lew .éla-‘ Trp, Ty Glaid

o Gy Gln Ala

- Pro:

45

1le Tyr Asp Ala Sef Ser Arg Ala. Thr

50 58 60
Gly Ser &Iy Ser Gly Thr
&

GIy TYe on Asp. Arg

-hso; Phie: Thi ¢

g Set’
Pro Glu Asp Phe gj.‘a_. Val, Ty Tyg -
5

Cie B Lys Tyr GIy Ser Tiw Pro
90 95

Arg Prs Phe. 61y Gl Gly ThivLys V&l Gl dle Lys Avg Thr Val.als
; 109 105

ATs Pro S Val Phe The Bhe Fro- Pro Ser Asp Glu Lew Lys Ser

TI5 120

Gly: Thr Ala Ser Val Val Cys Leu.Leu Asn Asn Phe. Tyr: Pro-Arg Glu
B 1 ¢) 135, 1440

Als Lys Val Glu'To

) Adn Ald, Leu Gl Ser’ Gly Asn &
Bl Glu

Sexr Val Thr 6lw 6l Asp Ser Lye 4sp Ser Thr
165 170

Thr Tyr Ser Leu.
v 175
Set. Ser Thi

Lets The: Leti

] : Sed ]
180

. Anip Tys Glu Lys - His Lys Val
19¢

1y Val “The His Gln Gy [ev, Sex Ser Proy Val Tiir Lys
“H00 205
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Seér Phé Asn Arg Gly Ghi Cys
210 215

P2 e

oy
221> K
P4

ARk AR

SeF Gly Sér Gly Thr &
65

[0059]

Lot Ser Ser Pro Yal. Thi
205,

The Leis Ser |
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Phie Tyt GIy Val Ser Asn Apg Ala ‘i Ly 1le Pio Aep Avg Phe Ser
50 55: 60

Gy Sér By Ser Gly: %tr fsp Phe:

Ala. Léo Thy Phe Gly 1% Gy The Lys Val §lu Tle Lyg ArgiThr ¥al
104 ' Tas e

AYa Al Vgl Phé

Pri &: Fhe: Prer Pro Ser Asp Glu G Lew bys:
15 126 ~ 12

Bys Leu Leu hen K3 v PhG A

I 610 Fop by Val
) 150

Ser ¥al ThrGlu
165

Val Ty At

_ Gy ileu Ser §

Gy

Lys Ser Phe #sn
210

[0060]

v R KT

¢ Pro: Ser iSjgr iz Ser Ka 9
g

A Avge Vat T Tle Thi- Gys Avg Al Ser GTn Gly The A2
i 20 25 30

Lot Gy Tes Ty Gl Gl The: Péo Gly fye Ata Pro L
’ 40 ) #

ys. Léo Lég Ila.
) 5

45

o §lw Ser Thr Lew: Sl Ser Gy Vol Bro Ser s Phe Ser Gly

Ser-Gly Ser Asp Arg-Asp Phe Thr ‘Leéu Thr Tle Thy Sex Leu Glu Pro:
65 T 75 S

Gln As

k1

p Phe Als The Tye Tyr €v% Lew Gin Asp Hix Asn Tye Pio Frg
85 9¢: 9

Thr Phe Bly Gln Gly Thr Lys Vel Glu 1le Lys Arg Thr Yel Ala Als.
’ 100 105 110

Pio-Ber Val Phe Tle Phwe Pro Pro Ser Asp Gla Glu Leu Lys Ser 61y
15 120 125

Thit: Ala: Seri Vel Val €
136

s s Phe Tyr ProcArg Glu Alg
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[0061]

Tys ¥al GIn Tep Lys Val Asf Ase Ada léa Gin $
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180 185~
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50 55 60

i
8
k&

i Gly Phe Gly Thy %‘J: Phe “Thr Len. Thr ?l“ Ser The Lew Gl Pro
74 :‘v)

159



CN 107206102 A F % * 63/76 T

Gl Ksp P Ala ;l;ﬁr Tya: Tyy £y6 61 Gl Lev Asa Rsh Tyr Val His
85

90

[0063]

[te.

v Pher Ser 61y

& Ser Gl Lok Gin
ThH

Prg Thr Vel

160



CN 107206102 A F 5 E

[0064]

Tys G Ls His Ly§ val lyr Ala

“The Leu, The Léu Ser Lys Ale Asy Vi,
180 199

o> 188 o
I}S]f! 1ig Gln Leuy 15'hr GIn Ser Pro-Se
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Ses The Led T% Len Bait Lys Ala Adp Tye Glu Lys His l].;{s) Val, Tyr

Ala Cys Glu Val Thx His Gla Gly Len Ser Ser Pro Val Thr lys Ser
195 200 208

‘Phe Asi Kig Gly 8lt Cye

210

4
RT
NLFF3)

3 AEEET K IR EE. SRER

gl Gin Lad GIn Gl Ser 61y Ala Glu ¥al Lys Las Fea Gly Ala
5 1 - 15

161



CN 107206102 A

7

65/76 11

[0065]

L §# - Ser Iyr

Ya ¥ai - ;l’--

e Ale Ala Leu yx. Fhie Pro @l |

¥al Sex.

Phe: Pra Ala ¥al Leu Gln Ser Set Gly Leu Ty Ser Led Ser Ser Val
‘ 180 185 190

F Gys Asp Lys ThHr His Thr €Vs Pro P Tro. Gl

230

“ThE Vet Mot Tle Seff Atg Thr Pie Glu V&l Thr Cys Va L Vol ¥al Asp
260 265. 270

Phe Ken Toy

Nia: fys T Lvs Pro Azg Gla 6lu Gin '

300

1% Gl

0 Gly: Lys

AW Prg "Us Glu: B j:l:“_:,_"_". - Ly

Pror Avg: e
340 ’

850

__}f'x;('): 6 Th- Vi i

r A g

162



CN 107206102 A

F % 3k

66/76 T

Al VAl Glu Tri Glo Ser Asn CTv Gin Po Glu Asn Asn Tyr Dys Ty
385 390 395 400

“The Proa Pro, Yal Le

T vl A
420

Ser Val let

s, Gl Alé feu His:
35

Sat Leu-Ser. Pro Gly.
450 ‘

Yal Gln Ser Gly Ala

e Phe Leu Ty Ser fys
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Sér Val Phe Leu Phie Pry Pia Lys Pro Lys Asp Thr Lew Met Tly Sey
245 250 255

255

GlaAsp-

Cys-Val ¥ Va4
s Yol Yas

iHA S Ane

Lys. Thi Lys Pro Arg.Glu 61w 6l
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245 i 259 255

Pio Lys Adn 11

Vsl Val Asp Vel Ser His Gle Asp Pro Gla Val Lys Prie.dst Trp Tyx
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Abstract

The invention provides anti-Staphylococcus aureus antibody rifamycin antibiotic

conjugates and methods of using same.



