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INTERLEUKIN-10 ANTIBODIES 

[0001] This application claims bene?t from US. provi 
sional Patent Application No. 60/518,999, ?led Nov. 10, 
2003. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to interleu 
kin-10 (IL-10) speci?c antibodies and uses thereof. More 
speci?cally, the invention relates to humanized antibodies 
that recognize human IL-10 and modulate its activity, par 
ticularly in autoimmune disorders. 

BACKGROUND OF THE INVENTION 

[0003] Initially knoWn as cytokine synthesis inhibitor fac 
tor or CSIF, interleukin-10 (IL-10) is a potent immunomodu 
lator of hematopoietic cells, particularly immune cells. Cells 
such as activated Th2 cells, B cells, keratinocytes, mono 
cytes and macrophages produce IL-10. See, e.g., Moore et 
al., Annu. Rev. Immunol. 111165 (1993). IL-10 inhibits 
activation and effector functions of a number of cells that 
include T cells, monocytes and macrophages. In particular, 
IL-10 inhibits cytokine synthesis, including that of IL-1, 
IFN-y, and TNF, by cells such as Th1 cells, natural killer 
cells, monocytes, and macrophages. See, e.g., Fiorentino et 
al.,]. Exp. Med, 17012081-2095 (1989); Fiorentino et al.,]. 
Immunol. 14613444 (1991); Hsu et al., Int. Immunol. 41563 
(1992); Hsu et al., Int. Immunol. 41563 (1992); D’Andrea et 
al.,]. Exp. Med. 17811041 (1993); de Waal Malefyt et al.,]. 
Exp. Med. 1741915 (1991); Fiorentino et al., J. Immunol. 
14713815 (1991). 

[0004] Multiple pathogens, particularly intracellular 
pathogens, elicit IL-10 production to sloW or completely 
stall the effective removal of the pathogen by the immune 
response. Moore et al.,Annu. Rev. Immunol. 111165 (1993). 
For example, in blood lymphocytes from patients With HIV, 
leprosy, or tuberculosis, peripheral blood lymphocytes are 
typically anergic or nonresponsive in vitro When challenged 
With the pathogen. HoWever, the neutraliZation of IL-10 in 
these demonstrated that an active effector response, i.e., Th1 
reactivity, Was present in these cells. Thus, it is believed that 
IL-10 is effectively commandeered by the pathogen to 
facilitate its infective state. 

[0005] IL-10 is also associated With autoimmunity in vivo. 
Autoimmunity results from the development from autoan 
tibodies, autoreactive T cells, or some combination thereof 
that target normal tissue. One example of autoimmune 
disease is systemic lupus erythematosus (SLE), a chronic 
rheumatic disease in Which connective tissue throughout the 
body becomes in?amed. Autoantibodies that attack normal 
body tissue as if it Were an outside invade result in the 
characteristic in?ammation. While the precise cause is not 
fully understood, researchers believe it has both genetic and 
environmental components. Speci?cally, B-cell hyperactiv 
ity and the presence of various autoantibodies characteriZe 
SLE. Typically, IgG autoantibodies reactive to double 
stranded DNA (IgG anti-dsDNA abs) are elevated in patients 
With SLE. BetWeen 60 and 70% of SLE patients produce 
IgG anti-dsDNA abs, some of Which are nephrotoxic. SLE 
is ten times more prevalent in Women than men, With 
symptoms ranging from facial rashes to disabling and poten 
tially life-threatening organ dysfunction. It can develop at 
any age, but is most common in young adults. 
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[0006] Numerous studies support a role for IL-10 in the 
pathology associated With SLE. For example, While IL-10 is 
typically not produced by cells Without appropriate stimu 
lation, both B cells and macrophages from SLE patients 
spontaneously produce high levels of IL-10 in vitro. 
Llorente, et al., Arthritis Rheum. 401249-60 (1997). In 
several studies, researchers demonstrated a correlation 
betWeen serum levels of IL-10 and disease activity. More 
over, both in vivo and in vitro studies demonstrated that the 
blockade of IL-10 production can alleviate the clinical 
manifestations of SLE. See, e.g., GonZaleZ-Amaro, et al. J. 
Autoimmunity 111395-402 (1998). 

[0007] To date, one of the manifestations of SLE, lupus 
nephritis, has been treated With through the use of immu 
nosuppressive therapies, e.g., corticosteriods and cyclophos 
phamides. Although effective, these therapies are non-spe 
ci?c and substantial toxicities exist Which prevent long term 
therapy. Thus, speci?c neutraliZing antibodies may be effec 
tive antagonists of IL-10, permitting the removal of the 
suppressive effects of IL-10 While leaving the remainder of 
the immune response netWork intact. 

[0008] The most signi?cant limitation in using antibodies 
as a therapeutic agent in vivo is the immunogenicity of the 
antibodies. As most monoclonal antibodies are derived from 
rodents, repeated use in humans results in the generation of 
an immune response against the therapeutic antibody. Such 
an immune response results in a loss of therapeutic ef?cacy 
at a minimum and a potential fatal anaphylactic response at 
a maximum. Initial efforts to reduce the immunogenicity of 
rodent antibodies involved the production of chimeric anti 
bodies, in Which mouse variable regions Were fused With 
human constant regions. Liu et al., Proc. Natl. Acad. Sci. 
USA 8413439 (1987). HoWever, mice injected With hybrids 
of human variable regions and mouse constant regions 
develop a strong anti-antibody response directed against the 
human variable region, suggesting that the retention of the 
entire rodent Fv region in such chimeric antibodies may still 
result in unWanted immunogenicity in patients. 

[0009] It is generally believed that complementarity deter 
mining region (CDR) loops of variable domains comprise 
the binding site of antibody molecules. Therefore, the graft 
ing of rodent CDR loops onto human frameWorks (i.e., 
humaniZation) Was attempted to further minimiZe rodent 
sequences. Jones et al., Nature 3211522 (1986); Verhoeyen 
et al., Science 23911534 (1988). HoWever, CDR loop 
exchanges still do not uniformly result in an antibody With 
the same binding properties as the antibody of origin. 
Changes in frameWork residues (FR), residues involved in 
CDR loop support, in humaniZed antibodies also are 
required to preserve antigen binding af?nity. Kabat et al., J. 
Immunol. 14711709 (1991). While the use of CDR grafting 
and frameWork residue preservation in a number of human 
iZed antibody constructs has been reported, it is difficult to 
predict if a particular sequence Will result in the antibody 
With the desired binding, and sometimes biological, prop 
erties. See, e.g., Queen et al., Proc. Natl. Acad. Sci. USA 
86110029 (1989), Gorman et al., Proc. Natl. Acad. Sci. USA 
8814181 (1991), and Hodgson, Bio/Technology 91421 
(1991). Moreover, most prior studies used different human 
sequences for animal light and heavy variable sequences, 
rendering the predictive nature of such studies questionable. 
Sequences of knoWn antibodies have been used or, more 
typically, those of antibodies having knoWn X-ray struc 
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tures, antibodies NEW and KOL. See, e.g., Jones et al., 
supra; Verhoeyen et al., supra; and Gorman et al., supra. 
Exact sequence information has been reported for only a feW 
humanized constructs. 

[0010] The present invention provides humaniZed mono 
clonal antibodies Which recognize human IL-10 and modu 
late its activity, in particular With regard to autoimmune 
disorders. The humaniZed antibody should provide an alter 
native therapy choice Without the toXicity and non-speci?c 
ity associated With current treatments. 

BRIEF SUMMARY OF THE INVENTION 

[0011] Provided herein is a humaniZed recombinant anti 
body molecule that binds IL-10, or binding fragment 
thereof, comprising: at least one antibody light chain vari 
able region, or binding fragment thereof, comprising a 
polypeptide having at least one amino acid sequence 
selected from the group consisting of SEQ ID N011 at 
CDR1, SEQ ID N012 at CDR2, and SEQ ID N013 at CDR3; 
and a frameWork region, Wherein the amino acid sequence 
of frameWork region is all or substantially all of a human 
immunoglobin amino acid sequence; and at least one anti 
body heavy chain variable region, or binding fragment 
thereof, comprising a polypeptide having at least one amino 
acid sequence selected from the group of SEQ ID N016 at 
CDR1, SEQ ID N017 at CDR2, and SEQ ID N018 at CDR3; 
and a frameWork region, Wherein the amino acid sequence 
of framework region is all or substantially all of a human 
immunoglobin amino acid sequence. Also provided herein is 
an antibody, Wherein the antibody light chain, or binding 
fragment thereof, comprises a polypeptide having a variable 
region of SEQ ID N014. In one speci?c embodiment, the 
antibody light chain, or binding fragment thereof, comprises 
a polypeptide having a variable region and a constant region 
of SEQ ID N015. In one speci?c embodiment, the antibody 
heavy chain, or binding fragment thereof, comprises a 
polypeptide having a variable region of SEQ ID N019. In 
another speci?c embodiment, the antibody heavy chain, or 
binding fragment thereof, comprises a polypeptide having a 
variable region and a constant region of SEQ ID N0110. 

[0012] Further provided herein is a chimeric recombinant 
antibody molecule that binds IL-10 or binding fragment 
thereof, comprising: at least one antibody light chain vari 
able region, or binding fragment thereof, comprising a 
polypeptide having at least one amino acid sequence 
selected from the group consisting of SEQ ID N011 at 
CDR1, SEQ ID N012 at CDR2, and SEQ ID N013 at CDR3; 
and at least one antibody heavy chain variable region, or 
binding fragment thereof, comprising a polypeptide having 
at least one amino acid sequence selected from the group 
consisting of SEQ ID N016 at CDR1, SEQ ID N017 at 
CDR2, and SEQ ID N018 at CDR3. 

[0013] Also provided herein is a humaniZed recombinant 
antibody molecule that binds IL-10, or binding fragment 
thereof, comprising: at least one antibody light chain, or 
binding fragment thereof, comprising a polypeptide having 
an amino acid sequence selected from the group consisting 
of SEQ ID N0111 at CDR1, SEQ ID N0112 at CDR2, and 
SEQ ID N0113 at CDR3; and a frameWork region, Wherein 
the amino acid sequence of frameWork region is all or 
substantially all of a human immunoglobin amino acid 
sequence; and at least one antibody heavy chain, or binding 
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fragment thereof, comprising a polypeptide having an amino 
acid sequence selected from the group consisting of SEQ ID 
N0115 at CDR1, SEQ ID N0116 at CDR2, and SEQ ID 
N0117 at CDR3; and a frameWork region, Wherein the 
amino acid sequence of frameWork region is all or substan 
tially all of a human immunoglobin amino acid sequence. In 
one speci?c embodiment, the antibody light chain, or bind 
ing fragment thereof, comprises a polypeptide having a 
variable region and a constant region of SEQ ID N0114. In 
yet another speci?c embodiment, the antibody heavy chain, 
or binding fragment thereof, comprises a polypeptide having 
a variable region and a constant region of SEQ ID N0118. 

[0014] Further provided herein is a chimeric recombinant 
antibody molecule that binds IL-10, or binding fragment 
thereof, comprising: at least one antibody light chain, or 
binding fragment thereof, comprising a polypeptide having 
at least one amino acid sequence selected from the group 
consisting of SEQ ID N0111 at CDR1, SEQ ID N0112 at 
CDR2, and SEQ ID N0113 at CDR3; and at least one 
antibody heavy chain, or binding fragment thereof, com 
prising a polypeptide having at least one amino acid 
sequence selected from the group consisting of SEQ ID 
N0115 at CDR1, SEQ ID N0116 at CDR2, and SEQ ID 
N0117 at CDR3. 

[0015] In one embodiment, the antibodies described supra 
further comprise a heavy chain constant region, Wherein the 
heavy chain constant region comprises a Y1, Y2, Y3, or Y4 
human heavy chain constant region or a variant thereof. In 
one embodiment, the antibodies described above further 
comprise a light chain constant region, Wherein the light 
chain constant region comprises a lambda or a kappa human 
light chain constant region. In some embodiments, the 
binding fragment of these antibodies is an antibody fragment 
selected from the group consisting of Fab, Fab‘, Fab‘-SH, Fv, 
scFv, F(ab‘)2, and a diabody. 

[0016] Further provided herein is a method of suppressing 
an immune response in a human subject comprising admin 
istering to a subject in need thereof an antibody speci?c for 
IL-10, or a binding fragment thereof, in an amount effective 
to block the biological activity of IL-10, Wherein the anti 
body is an antibody disclosed herein. The immune response 
suppressed by this method is a humoral or a cellular 
response. In one embodiment, the subject treated by this 
method has systemic lupus erythematosus. In another 
embodiment, the subject has immune thrombocytopenic 
purpura (ITC). In yet another embodiment, the subject has 
lupus nephritis. In a further embodiment, the subject has 
HIV. In another embodiment, the subject has hepatitis C. In 
one speci?c embodiment, the method of suppressing an 
immune response in a human subject comprising adminis 
tering to a subject in need thereof (1) an antibody speci?c for 
IL-10, or a binding fragment thereof, in an amount effective 
to block the biological activity of IL-10, Wherein the anti 
body is an antibody disclosed herein, and (2) an immuno 
suppressive agent. 

[0017] Provided herein is a composition comprising an 
antibody, or binding fragment thereof, in combination With 
a pharmaceutically acceptable carrier or diluent, Wherein the 
antibody is one of the antibodies disclosed supra. 

[0018] Further provided herein is an isolated nucleic acid 
encoding the polypeptide of the antibodies disclosed supra. 
Also provided herein is an expression vector comprising the 
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isolated nucleic acid sequence operably linked to control 
sequences recognized by a host cell transfected With the 
vector. Provided herein is a host cell comprising the vector 
comprising the isolated nucleic acid sequence. Further pro 
vided herein is a method of producing a polypeptide, com 
prising culturing the host cell comprising the vector under 
conditions Wherein the nucleic acid sequence is expressed, 
thereby producing the polypeptide, and recovering the 
polypeptide from the host cell. 

[0019] Provided herein is an isolated nucleic acid 
sequence encoding an antibody speci?c for IL-10 compris 
ing a light chain having the nucleic acid sequence of SEQ ID 
NO:19 and a heavy chain having the nucleic acid sequence 
of SEQ ID NO:20. In further embodiments, the light chain 
has an American Type Culture Collection (ATCC) deposit 
number of PTA-5923 and the heavy chain has an AT CC 
deposit number of PTA-5922. 

[0020] Provided herein is an isolated nucleic acid 
sequence encoding an antibody speci?c for IL-10 compris 
ing a light chain having the nucleic acid sequence of SEQ ID 
NO:21 and a heavy chain having the nucleic acid sequence 
of SEQ ID NO:22. In a further embodiment, the light chain 
has an ATCC deposit number of PTA-5927 and the heavy 
chain has an ATCC deposit number of PTA-5926. 

[0021] Further provided herein is an isolated nucleic acid 
sequence encoding a binding fragment of the antibody 
encoded by the above nucleic acid sequences. In one 
embodiment, the binding fragment is an antibody fragment 
selected from the group consisting of Fab, Fab‘, Fab‘-SH, Fv, 
scFv, and F(ab‘)2. 

[0022] Provided herein is a method to identify an acceptor 
germline sequence for a humaniZed antibody, Which method 
comprises the steps of: a) identifying a non-human antibody 
that has the desired biological activity; b) determining the 
amino acid sequence of a non-human antibody VH and VL 
domains; and c) comparing the nonhuman antibody 
sequence to a group of human germline sequences, Wherein 
the comparison comprises the substeps of: 1) assigning the 
sequence of non-human VH and VL domain sequences resi 
due numbers; 2) delineating the CDR and FR regions in the 
sequence; 3) assigning a predetermined numerical score at 
each residue position for Which the non-human and human 
germline sequences are identical; and 4) totaling all of the 
residue scores to generate a total score for each human 
germline sequence; and d) identifying the human germline 
sequence With the highest total residue score as the acceptor 
germline sequence. In one embodiment, the method further 
comprises the substeps of: 5) assigning a numerical score of 
1 for each residue position for Which the non-human and 
human germline sequences are identical that Was not scored 
in substep (3) to germline sequences With identical total 
residue scores after substep (4); 6) totaling all of the residue 
scores to generate a total score for each human germline 
sequence. In a speci?c embodiment, the non-human anti 
body is speci?c for IL-10 and inhibits the biological activity 
of IL-10. In a speci?c embodiment, the numerical scores are 
assigned to the residues as in Tables 2 and 3 for VH and VL 
regions, respectively. 

[0023] Further provided herein is an antibody generated 
by the above method. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1A shoWs the assignment of residue numbers 
and numerical scores to the potential acceptor germline 
sequence relative to the variable light chain of the anti 
human IL-10 antibody, 12G8. 

[0025] FIG. 11B shoWs the assignment of residue num 
bers and numerical scores to the potential acceptor germline 
sequence relative to the variable heavy chain of the anti 
human IL-10 antibody, 12G8. 

[0026] FIG. 1C shoWs the assignment of residue numbers 
and numerical scores to the potential acceptor germline 
sequence relative to the variable light chain of the anti 
human IL-10 antibody, 11D8. 

[0027] FIG. 1D shoWs the assignment of residue numbers 
and numerical scores to the potential acceptor germline 
sequence relative to the variable heavy chain of the anti 
human IL-10 antibody, 12D8. 

[0028] FIG. 2A is a concentration-time pro?le for 12G8 
antibody administered i.v. as described in Example III. 

[0029] FIG. 2B is a concentration-time pro?le for 12G8 
administered so as described in Example III. 

[0030] FIG. 3A shoWs that administration of the human 
iZed anti-IL-10 antibody, SCH708980, confers resistance to 
Leishmania major infection in IL-10 transgenic mice. Infec 
tion Was determined by measuring footpad sWelling With a 
caliper at the times indicated. 12G8 antibody Was adminis 
tered as described in Example VI. 

[0031] FIG. 3B shoWs that administration of the rat anti 
IL-10 antibody, 12G8, confers resistance to Leishmania 
major infection in IL-10 transgenic mice. Infection Was 
determined by measuring footpad sWelling With a caliper at 
the times indicated. 12G8 antibody Was administered as 
described in Example VI. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] For clarity of disclosure, and not by Way of limi 
tation, the detailed description of the invention is divided 
into the subsections that folloW. 

[0033] A. De?nitions 

[0034] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as is com 
monly understood by one of ordinary skill in the art to Which 
this invention belongs. All patents, applications, published 
applications and other publications referred to herein are 
incorporated by reference in their entirety. If a de?nition set 
forth in this section is contrary to or otherWise inconsistent 
With a de?nition set forth in the patents, applications, 
published applications and other publications that are herein 
incorporated by reference, the de?nition set forth in this 
section prevails over the de?nition that is incorporated 
herein by reference. 

[0035] As used herein, “a” or “an” means “at least one” or 
“one or more.” 

[0036] As used herein, the term “antibody” refers to any 
form of antibody or fragment thereof that exhibits the 
desired biological activity. Thus, it is used in the broadest 
sense and speci?cally covers monoclonal antibodies (includ 
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ing full length monoclonal antibodies), polyclonal antibod 
ies, multispeci?c antibodies (e.g., bispeci?c antibodies), and 
antibody fragments so long as they exhibit the desired 
biological activity. 

[0037] As used herein, the term “IL-10 binding fragment” 
or “binding fragment thereof” encompasses a fragment or a 
derivative of an antibody that still substantially retain its 
biological activity of inhibiting IL-10 activity. Therefore, the 
term “antibody fragment” or IL-10 binding fragment refers 
to a portion of a full length antibody, generally the antigen 
binding or variable region thereof. Examples of antibody 
fragments include Fab, Fab‘, F(ab‘)2, and Fv fragments; 
diabodies; linear antibodies; single-chain antibody mol 
ecules, e.g., sc-Fv; and multispeci?c antibodies formed from 
antibody fragments. Typically, a binding fragment or deriva 
tive retains at least 50% of its IL-10 inhibitory activity. 
Preferably, a binding fragment or derivative retains at least 
60%, 70%, 80%, 90%, 95%, 99% or 100% of its IL-10 
inhibitory activity. It is also intended that a IL-10 binding 
fragment can include conservative amino acid substitutions 
that do not substantially alter its biologic activity. 

[0038] The term “monoclonal antibody”, as used herein, 
refers to an antibody obtained from a population of substan 
tially homogeneous antibodies, i.e., the individual antibod 
ies comprising the population are identical except for pos 
sible naturally occurring mutations that may be present in 
minor amounts. Monoclonal antibodies are highly speci?c, 
being directed against a single antigenic epitope. In contrast, 
conventional (polyclonal) antibody preparations typically 
include a multitude of antibodies directed against (or spe 
ci?c for) different epitopes. The modi?er “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 mono 
clonal antibodies to be used in accordance With the present 
invention may be made by the hybridoma method ?rst 
described by Kohler et al., Nature 256: 495 (1975), or may 
be made by recombinant DNA methods (see, e.g., US. Pat. 
No. 4,816,567). The “monoclonal antibodies” may also be 
isolated from phage antibody libraries using the techniques 
described in Clackson et al., Nature 352: 624-628 (1991) 
and Marks et al., J. Mol. Biol. 222: 581-597 (1991), for 
example. 

[0039] The monoclonal antibodies herein speci?cally 
include “chimeric” antibodies (immunoglobulins) in Which 
a portion of the heavy and/or light chain is identical With or 
homologous to corresponding sequences in antibodies 
derived from a particular species or belonging to a particular 
antibody class or subclass, While the remainder of the 
chain(s) is identical With or homologous to corresponding 
sequences in antibodies derived from another species or 
belonging to another antibody class or subclass, as Well as 
fragments of such antibodies, so long as they exhibit the 
desired biological activity (US. Pat. No. 4,816,567; and 
Morrison et al., Proc. Natl. Acad. Sci. USA 81: 6851-6855 

(1984)). 
[0040] As used herein, the term “single-chain Fv” or 
“scFv” antibody refers to antibody fragments comprising the 
VH and VL domains of antibody, Wherein these domains are 
present in a single polypeptide chain. Generally, the Fv 
polypeptide further comprises a polypeptide linker betWeen 
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the VH and VL domains Which enables the sFv to form the 
desired structure for antigen binding. For a revieW of sFv, 
see Pluckthun, THE PHARMACOLOGY OF MONO 
CLONAL ANTIBODIES, vol. 113, Rosenburg and Moore 
eds. Springer-Verlag, NeW York, pp. 269-315 (1994). 

[0041] As used herein, the term “diabodies” refers to small 
antibody fragments With tWo antigen-binding sites, Which 
fragments comprise a heavy chain variable domain (VH) 
connected to a light chain variable domain (VI) in the same 
polypeptide chain (VH-VL). By using a linker that is too 
short to alloW pairing betWeen the tWo domains on the same 
chain, the domains are forced to pair With the complemen 
tary domains of another chain and create tWo antigen 
binding sites. Diabodies are described more fully in, e.g., EP 
404,097; WO 93/11161; and Hollinger et al., Proc. Natl. 
Acad. Sci. USA 90: 6444-6448 (1993). 

[0042] As used herein, the term “humaniZed antibody” 
refers to forms of antibodies that contain sequences from 
non-human (e.g., murine) antibodies as Well as human 
antibodies. Such antibodies are chimeric antibodies Which 
contain minimal sequence derived from non-human immu 
noglobulin. In general, the humaniZed antibody Will com 
prise substantially all of at least one, and typically tWo, 
variable domains, in Which all or substantially all of the 
hypervariable loops correspond to those of a non-human 
immunoglobulin and all or substantially all of the FR 
regions are those of a human immunoglobulin sequence. The 
humaniZed antibody optionally also Will comprise at least a 
portion of an immunoglobulin constant region (Fc), typi 
cally that of a human immunoglobulin. 

[0043] As used herein, the term “hypervariable region” 
refers to the amino acid residues of an antibody Which are 
responsible for antigen-binding. The hypervariable region 
comprises amino acid residues from a “complementarity 
determining region” or “CDR” (i.e. residues 24-34 (L1), 
50-56 (L2) and 89-97 (L3) in the light chain variable domain 
and residues 31-35 (H1), 50-65 (H2) and 95-102 (H3) in the 
heavy chain variable domain; Kabat et al., Sequences of 
Proteins of Immunological Interest, 5th Ed. Public Health 
Service, National Institutes of Health, Bethesda, Md. 
(1991)) and/or those residues from a “hypervariable loop” 
(i.e. residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in the 
light chain variable domain and 26-32 (H1), 53-55 (H2) and 
96-101 (H3) in the heavy chain variable domain; Chothia 
and Lesk, J. Mol. Biol. 196: 901-917 (1987)). As used 
herein, the term “frameWork” or “FR” residues refers to 
those variable domain residues other than the hypervariable 
region residues de?ned herein as CDR residues. 

[0044] As used herein, the term “conservative substitu 
tion” refers to substitutions of amino acids are knoWn to 
those of skill in this art and may be made generally Without 
altering the biological activity of the resulting molecule. 
Those of skill in this art recogniZe that, in general, single 
amino acid substitutions in non-essential regions of a 
polypeptide do not substantially alter biological activity 
(see, e.g., Watson, et al., MolecularBiology 0f the Gene, The 
Benj amin/Cummings Pub. Co., p. 224 (4th Edition 1987)). 
Such exemplary substitutions are preferably made in accor 
dance With those set forth in TABLE 1 as folloWs: 
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TABLE 1 

Original Conservative 
residue substitution 

Ala (A) Gly; Ser 
Arg (R) Lys 
Asn (N) Gln; His 
Cys (C) Ser 
Gln (Q) Asn 
Glu Asp 
Gly (G) Ala; Pro 
His Asn; Gln 
Ile (I) Leu; Val 
Leu (L) Ile; Val 
Lys Arg; Gln; Glu 
Met Leu; Tyr; Ile 
Phe Met; Leu; Tyr 
Ser (S) Thr 
Thr (T) Ser 
Trp Tyr 
Tyr (Y) Trp; Phe 
Val (V) Ile; Leu 

[0045] Other substitutions are also permissible and may be 
determined empirically or in accord With knoWn conserva 
tive substitutions. 

[0046] As used herein, the term “isolated nucleic acid 
molecule” refers to a nucleic acid molecule that is identi?ed 
and separated from at least one contaminant nucleic acid 
molecule With Which it is ordinarily associated in the natural 
source of the antibody nucleic acid. An isolated nucleic acid 
molecule is other than in the form or setting in Which it is 
found in nature. Isolated nucleic acid molecules therefore 
are distinguished from the nucleic acid molecule as it exists 
in natural cells. However, an isolated nucleic acid molecule 
includes a nucleic acid molecule contained in cells that 
ordinarily express the antibody Where, for example, the 
nucleic acid molecule is in a chromosomal location different 
from that of natural cells. 

[0047] The expression “control sequences” refers to DNA 
sequences necessary for the expression of an operably linked 
coding sequence in a particular host organism. The control 
sequences that are suitable for prokaryotes, for example, 
include a promoter, optionally an operator sequence, and a 
ribosome binding site. Eukaryotic cells are knoWn to utilize 
promoters, polyadenylation signals, and enhancers. 

[0048] Nucleic acid is “operably linked” When it is placed 
into a functional relationship With another nucleic acid 
sequence. For example, DNA for a presequence or secretory 
leader is operably linked to DNA for a polypeptide if it is 
expressed as a preprotein that participates in the secretion of 
the polypeptide; a promoter or enhancer is operably linked 
to a coding sequence if it affects the transcription of the 
sequence; or a ribosome binding site is operably linked to a 
coding sequence if it is positioned so as to facilitate trans 
lation. Generally, “operably linked” means that the DNA 
sequences being linked are contiguous, and, in the case of a 
secretory leader, contiguous and in reading phase. However, 
enhancers do not have to be contiguous. Linking is accom 
plished by ligation at convenient restriction sites. If such 
sites do not exist, the synthetic oligonucleotide adaptors or 
linkers are used in accordance With conventional practice. 

[0049] As used herein, the expressions “cell,”“cell line,” 
and “cell culture” are used interchangeably and all such 
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designations include progeny. Thus, the Words “transfor 
mants” and “transformed cells” include the primary subject 
cell and cultures derived therefrom Without regard for the 
number of transfers. It is also understood that all progeny 
may not be precisely identical in DNA content, due to 
deliberate or inadvertent mutations. Mutant progeny that 
have the same function or biological activity as screened for 
in the originally transformed cell are included. Where dis 
tinct designations are intended, it Will be clear from the 
context. 

[0050] As used herein, “polymerase chain reaction” or 
“PCR” refers to a procedure or technique in Which minute 
amounts of a speci?c piece of nucleic acid, RNA and/or 
DNA, are ampli?ed as described in, e.g., US. Pat. No. 
4,683,195. Generally, sequence information from the ends of 
the region of interest or beyond needs to be available, such 
that oligonucleotide primers can be designed; these primers 
Will be identical or similar in sequence to opposite strands of 
the template to be ampli?ed. The 5‘ terminal nucleotides of 
the tWo primers can coincide With the ends of the ampli?ed 
material. PCR can be used to amplify speci?c RNA 
sequences, speci?c DNA sequences from total genomic 
DNA, and cDNA transcribed from total cellular RNA, 
bacteriophage or plasmid sequences, etc. See generally 
Mullis et al., Cold Spring Harbor Symp. Quant. Biol. 511263 
(1987); Erlich, ed., PCR TECHNOLOGY (Stockton Press, 
NY, 1989). As used herein, PCR is considered to be one, 
but not the only, example of a nucleic acid polymerase 
reaction method for amplifying a nucleic acid test sample 
comprising the use of a knoWn nucleic acid as a primer and 
a nucleic acid polymerase to amplify or generate a speci?c 
piece of nucleic acid. 

[0051] As used herein, the term “germline sequence” 
refers to a sequence of unrearranged immunoglobulin DNA 
sequences. Any suitable source of unrearranged immuno 
globulin may be used. 

[0052] As used herein, the term “immunosuppressive 
agent” refers to natural or synthetic agents that suppress or 
modulate an immune response. The immune response can be 
a humoral or cellular response. 

[0053] B. IL-10 Speci?c Antibodies 

[0054] The compositions and methods disclosed herein 
relate to the modulation of IL-10 activity, particularly in 
immune responses. Speci?cally, the compositions and meth 
ods herein employ antibodies speci?c for the cytokine, 
IL-10. IL-10 is a potent cytokine that modulates T and B cell 
responses through the regulation of groWth, differentiation, 
and cytokine synthesis of a variety of cell types involved in 
immune responses. Notably, IL-10 production is frequently 
associated With autoimmune diseases and pathogen-induced 
immunopathology. Therefore, a composition, and methods 
thereof, that modulates and inhibits IL-10 activity can alter 
the development and sustainment of autoimmune disease 
and related symptoms and ameliorate or reduce pathogen 
associated immunopathology. 

[0055] Targeting IL-10 activity With humanized antibod 
ies offers several unique advantages. First, targeting IL-10 
With antibody permits a speci?c suppression of IL-10 activ 
ity While leaving the remainder of the immune response 
intact. In many cases of pathogen-induced immunopathol 
ogy, the reduction or elimination of IL-10 activity should 
permit the desired effector immune response to eliminate 
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With pathogen Without further pathology. For the autoim 
mune patient, the reduction or elimination of IL-10 activity 
should reduce or eliminate the disease and/or its symptoms 
While maintaining the patient’s immune competence. Sec 
ond, humanized IL-10 antibodies circumvents the limitation 
associated With immunogenic rodent antibodies. The use of 
human sequences eliminates the immunogenicity of the 
eXogenously administered antibodies, alloWing therapeutic 
administration. 

[0056] HumaniZed antibodies contain sequences from 
non-human as Well as human antibodies. Typically, the 
process of humaniZation begins With the generation of a 
non-human antibody that has the desired biological activity, 
i.e., inhibits IL-10 activity. Once a non-human antibody With 
the appropriate characteristics is identi?ed, recombinant 
means are then employed to create a hybrid sequence using 
non-human and human sequences. 

[0057] C. Generation of IL-10 Speci?c Antibodies 

[0058] Any suitable method for generating monoclonal 
antibodies may be used. For eXample, a recipient may be 
immuniZed With IL-10 or a fragment thereof. Any suitable 
method of immuniZation can be used. Such methods can 
include adjuvants, other immunostimulants, repeated 
booster immuniZations, and the use of one or more immu 
niZation routes. 

[0059] Any suitable source of IL-10 can be used as the 
immunogen for the generation of the non-human antibody of 
the compositions and methods disclosed herein. Such forms 
include, but are not limited Whole protein, peptide(s), and 
epitopes, generated through recombinant, synthetic, chemi 
cal or enZymatic degradation means knoWn in the art. IL-10 
is an acid-sensitive, noncovalent homodimer of tWo inter 
penetrating polypeptide chain. The cytokine is 160 amino 
acids in length With Well conserved sequences that include 
an ot-helical bundle structure similar to interferons and 
hemopoietic cytokines. Human and murine IL-10 have 73% 
amino acid homology, With human IL-10 being active on 
murine and human cells. IL-1 is commercially available or 
can be produced using Well knoWn molecular biology tech 
niques. Genbank cDNA sequences are available for the 
human, pig-tailed macaque, mangabey, rhesus, and oWl 
monkeys, lemur, mouse, rat, guinea pig, Syrian hamster, 
rabbit, cat, dog, as Well as others. Recombinant human IL-10 
is a 17-18 kDa polypeptide that is not N-glycosylated. 

[0060] Any form of the antigen can be used to generate the 
antibody that is sufficient to generate a biologically active 
antibody. Thus, the eliciting antigen may be a single epitope, 
multiple epitopes, or the entire protein alone or in combi 
nation With one or more immunogenicity enhancing agents 
knoWn in the art. The eliciting antigen may be an isolated 
full-length protein, a cell surface protein (e.g., immuniZing 
With cells transfected With at least a portion of the antigen), 
or a soluble protein (e.g., immuniZing With only the extra 
cellular domain portion of the protein). The antigen may be 
produced in a genetically modi?ed cell. The DNA encoding 
the antigen may genomic or non-genomic (e.g., cDNA) and 
encodes at least a portion of the extracellular domain. As 
used herein, the term “portion” refers to the minimal number 
of amino acids or nucleic acids, as appropriate, to constitute 
an immunogenic epitope of the antigen of interest. Any 
genetic vectors suitable for transformation of the cells of 
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interest may be employed, including but not limited to 
adenoviral vectors, plasmids, and non-viral vectors, such as 
cationic lipids. 

[0061] Any suitable method can be used to elicit an 
antibody With the desired biologic properties to inhibit 
IL-10. It is desirable to prepare monoclonal antibodies 
(mAbs) from various mammalian hosts, such as mice, 
rodents, primates, humans, etc. Description of techniques for 
preparing such monoclonal antibodies may be found in, e. g., 
Stites, et al. (eds.) BASIC AND CLINICAL IMMUNOL 
OGY (4th ed.) Lange Medical Publications, Los Altos, 
Calif., and references cited therein; HarloW and Lane (1988) 
ANTIBODIES: A LABORATORY MANUAL CSH Press; 
Goding (1986) MONOCLONAL ANTIBODIES: PRIN 
CIPLES AND PRACTICE (2d ed.) Academic Press, NeW 
York, NY. Thus, monoclonal antibodies may be obtained by 
a variety of techniques familiar to researchers skilled in the 
art. Typically, spleen cells from an animal immuniZed With 
a desired antigen are immortaliZed, commonly by fusion 
With a myeloma cell. See Kohler and Milstein (1976) Elm J. 
Immunol. 6:511-519. Alternative methods of immortaliZa 
tion include transformation With Epstein Barr Virus, onco 
genes, or retroviruses, or other methods knoWn in the art. 
See, e.g., Doyle, et al. (eds. 1994 and periodic supplements) 
CELLAND TISSUE CULTURE: LABORATORY PROCE 
DURES, John Wiley and Sons, NeW York, NY. Colonies 
arising from single immortaliZed cells are screened for 
production of antibodies of the desired speci?city and affin 
ity for the antigen, and yield of the monoclonal antibodies 
produced by such cells may be enhanced by various tech 
niques, including injection into the peritoneal cavity of a 
vertebrate host. Alternatively, one may isolate DNA 
sequences Which encode a monoclonal antibody or a binding 
fragment thereof by screening a DNA library from human B 
cells according, e.g., to the general protocol outlined by 
Huse, et al. (1989) Science 246:1275-1281. 

[0062] Other suitable techniques involve selection of 
libraries of antibodies in phage or similar vectors. See, e.g., 
Huse et al., Science 246:1275-1281 (1989); and Ward et al., 
Nature 341:544-546 (1989). The polypeptides and antibod 
ies of the present invention may be used With or Without 
modi?cation, including chimeric or humaniZed antibodies. 
Frequently, the polypeptides and antibodies Will be labeled 
by joining, either covalently or non-covalently, a substance 
Which provides for a detectable signal. A Wide variety of 
labels and conjugation techniques are knoWn and are 
reported extensively in both the scienti?c and patent litera 
ture. Suitable labels include radionuclides, enZymes, sub 
strates, cofactors, inhibitors, ?uorescent moieties, chemilu 
minescent moieties, magnetic particles, and the like. Patents 
teaching the use of such labels include US. Pat. Nos. 
3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437; 
4,275,149; and 4,366,241. Also, recombinant immunoglo 
bulins may be produced, see Cabilly US. Pat. No. 4,816, 
567; and Queen et al. (1989) Proc. Nat’l Acad. Sci. USA 
86:10029-10033; or made in transgenic mice, see MendeZ et 
al. (1997) Nature Genetics 15:146-156; also see AbgeniX 
and MedareX technologies. 

[0063] Antibodies or binding compositions against prede 
termined fragments of IL-10 can be raised by immuniZation 
of animals With conjugates of the polypeptide, fragments, 
peptides, or epitopes With carrier proteins. Monoclonal 
antibodies are prepared from cells secreting the desired 
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antibody. These antibodies can be screened for binding to 
normal or defective IL-10. These monoclonal antibodies 
Will usually bind With at least a Kd of about 1 pM, more 
usually at least about 300 nM, typically at least about 30 nM, 
preferably at least about 10 nM, more preferably at least 
about 3 nM or better, usually determined by ELISA. Suitable 
non-hurnan antibodies may also be identi?ed using the 
biologic assays described in Section D infra. 

[0064] C. HurnaniZation of IL-10 Speci?c Antibodies 

[0065] Any suitable non-hurnan antibody can be used as a 
source for the hypervariable region. Sources for non-hurnan 
antibodies include, but are not limited to, rnurine, lupine, 
bovine, and prirnates. For the most part, hurnaniZed anti 
bodies are human irnrnunoglobulins (recipient antibody) in 
Which hypervariable region residues of the recipient are 
replaced by hypervariable region residues from a non 
human species (donor antibody) such as mouse, rat, rabbit or 
nonhurnan prirnate having the desired speci?city, af?nity, 
and capacity. In some instances, Fv framework region (FR) 
residues of the human irnrnunoglobulin are replaced by 
corresponding non-hurnan residues. Furtherrnore, hurnan 
iZed antibodies may comprise residues Which are not found 
in the recipient antibody or in the donor antibody. These 
rnodi?cations are made to further re?ne antibody perfor 
rnance of the desired biological activity. For further details, 
see Jones et al., Nature 321: 522-525 (1986); Reichrnann et 
al., Nature 332: 323-329 (1988); and Presta, Curr. Op. 
Struct. Biol. 2: 593-596 (1992). 

[0066] Methods for recornbinantly engineering antibodies 
have been described, e.g., by Boss et al. (US. Pat. No. 
4,816,397), Cabilly et al. (US. Pat. No. 4,816,567), LaW et 
al. (European Patent Application Publication No. 438 310) 
and Winter (European Patent Application Publication No. 
239 400). 

[0067] Amino acid sequence variants of hurnaniZed anti 
IL-10 antibody are prepared by introducing appropriate 
nucleotide changes into the hurnaniZed anti-IL-10 antibody 
DNA, or by peptide synthesis. Such variants include, for 
example, deletions from, and/or insertions into and/or sub 
stitutions of, residues Within the amino acid sequences 
shoWn for the hurnaniZed anti-IL-10 F(ab) (e. g. as in SEQ ID 
NO’s 5 and 10). Any combination of deletion, insertion, and 
substitution is made to arrive at the ?nal construct, provided 
that the ?nal construct possesses the desired characteristics. 
The amino acid changes also may alter post-translational 
processes of the hurnaniZed anti-IL-10 antibody, such as 
changing the number or position of glycosylation sites. 

[0068] A useful method for identi?cation of certain resi 
dues or regions of the hurnaniZed anti-IL-10 antibody 
polypeptide that are preferred locations for rnutagenesis is 
called “alanine scanning rnutagenesis,” as described by 
Cunningham and Wells, Science 244: 1081-1085 (1989). 
Here, a residue or group of target residues are identi?ed 
(e.g., charged residues such as arg, asp, his, lys, and glu) and 
replaced by a neutral or negatively charged amino acid (most 
preferably alanine or polyalanine) to affect the interaction of 
the amino acids With IL-10 antigen. The amino acid residues 
dernonstrating functional sensitivity to the substitutions then 
are re?ned by introducing further or other variants at, or for, 
the sites of substitution. Thus, While the site for introducing 
an amino acid sequence variation is predeterrnined, the 
nature of the mutation per se need not be predeterrnined. For 
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example, to analyZe the performance of a mutation at a given 
site, ala scanning or random rnutagenesis is conducted at the 
target codon or region and the expressed hurnaniZed anti 
IL-10 antibody variants are screened for the desired activity. 

[0069] Amino acid sequence insertions include arnino 
and/or carboXyl-terrninal fusions ranging in length from one 
residue to polypeptides containing a hundred or more resi 
dues, as Well as intrasequence insertions of single or mul 
tiple amino acid residues. Examples of terminal insertions 
include hurnaniZed anti-IL-10 antibody With an N-terrninal 
rnethionyl residue or the antibody fused to an epitope tag. 
Other insertional variants of the hurnaniZed anti-IL-10 anti 
body rnolecule include the fusion to the N- or C-terrninus of 
hurnaniZed anti-IL-10 antibody of an enzyme or a polypep 
tide Which increases the serum half-life of the antibody. 

[0070] Another type of variant is an amino acid substitu 
tion variant. These variants have at least one amino acid 
residue in the hurnaniZed anti-IL-10 antibody rnolecule 
removed and a different residue inserted in its place. The 
sites of greatest interest for substitutional rnutagenesis 
include the hypervariable loops, but FR alterations are also 
contemplated. Tables 2 and 3 in the method described beloW 
provides guidance as to hypervariable region residues Which 
can be altered. Hypervariable region residues or FR residues 
involved in antigen binding are generally substituted in a 
relatively conservative rnanner. 

[0071] Another type of amino acid variant of the antibody 
alters the original glycosylation pattern of the antibody. By 
altering is meant deleting one or more carbohydrate rnoieties 
found in the antibody, and/or adding one or more glycosy 
lation sites that are not present in the antibody. Glycosyla 
tion of antibodies is typically either N-linked or O-linked. 
N-linked refers to the attachment of the carbohydrate rnoiety 
to the side chain of an asparagine residue. The tripeptide 
sequences asparagine-X-serine and asparagine-X-threonine, 
Where X is any amino acid eXcept proline, are the recogni 
tion sequences for enzymatic attachment of the carbohydrate 
rnoiety to the asparagine side chain. Thus, the presence of 
either of these tripeptide sequences in a polypeptide creates 
a potential glycosylation site. O-linked glycosylation refers 
to the attachment of one of the sugars N-aceylgalactosarnine, 
galactose, or Xylose to a hydroXyarnino acid, rnost corn 
rnonly serine or threonine, although 5-hydroXyproline or 
5-hydroXylysine may also be used. 

[0072] Addition of glycosylation sites to the antibody is 
conveniently accomplished by altering the amino acid 
sequence such that it contains one or more of the above 
described tripeptide sequences (for N-linked glycosylation 
sites). The alteration may also be made by the addition of, 
or substitution by, one or more serine or threonine residues 

to the sequence of the original antibody (for O-linked 
glycosylation sites). 
[0073] Nucleic acid molecules encoding amino acid 
sequence variants of hurnaniZed IL-10 speci?c antibody are 
prepared by a variety of methods knoWn in the art. These 
methods include, but are not limited to, isolation from a 
natural source (in the case of naturally occurring amino acid 
sequence variants) or preparation by oligonucleotide-rnedi 
ated (or site-directed) rnutagenesis, PCR rnutagenesis, and 
cassette rnutagenesis of an earlier prepared variant or a 
non-variant version of hurnaniZed anti-IL-10 antibody. 

[0074] Ordinarily, amino acid sequence variants of the 
hurnaniZed anti-IL-10 antibody Will have an amino acid 
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sequence having at least 75% amino acid sequence identity 
With the original humanized antibody amino acid sequences 
of either the heavy or the light chain (eg as in SEQ ID NO:5 
and 10), more preferably at least 80%, more preferably at 
least 85%, more preferably at least 90%, and most prefer 
ably at least 95%. Identity or homology With respect to this 
sequence is de?ned herein as the percentage of amino acid 
residues in the candidate sequence that are identical With the 
humaniZed anti-IL-10 residues, after aligning the sequences 
and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity, and not considering any conser 
vative substitutions as part of the sequence identity. None of 
N-terminal, C-terminal, or internal extensions, deletions, or 
insertions into the antibody sequence shall be construed as 
affecting sequence identity or homology. 

[0075] The humaniZed antibody can be selected from any 
class of immunoglobulins, including IgM, IgG, IgD, IgA, 
and IgE. Preferably, the antibody is a IgG antibody. Any 
isotype of IgG can be used, including IgG1, IgG2, IgG3, and 
IgG4. Variants of the IgG isotypes are also contemplated. 
The humaniZed antibody may comprise sequences from 
more than one class or isotype. OptimiZation of the neces 
sary constant domain sequences to generate the desired 
biologic activity is readily achieved by screening the anti 
bodies in the biological assays described beloW. 

[0076] Likewise, either class of light chain can be used in 
the compositions and methods herein. Speci?cally, kappa, 
lambda, or variants thereof are useful in the present com 
positions and methods. 

[0077] Any suitable portion of the CDR sequences from 
the non-human antibody can be used. The CDR sequences 
can be mutageniZed by substitution, insertion or deletion of 
at least one residue such that the CDR sequence is distinct 
from the human and non-human antibody sequence 
employed. It is contemplated that such mutations Would be 
minimal. Typically, at least 75% of the humaniZed antibody 
residues Will correspond to those of the non-human CDR 
residues, more often 90%, and most preferably greater than 
95%. 

[0078] Any suitable portion of the FR sequences from the 
human antibody can be used. The FR sequences can be 
mutageniZed by substitution, insertion or deletion of at least 
one residue such that the FR sequence is distinct from the 
human and non-human antibody sequence employed. It is 
contemplated that such mutations Would be minimal. Typi 
cally, at least 75% of the humaniZed antibody residues Will 
correspond to those of the human FR residues, more often 
90%, and most preferably greater than 95%. 

[0079] CDR and FR residues are determined according to 
the standard sequence de?nition of Kabat. Kabat et al., 
Sequences of Proteins of Immunological Interest, National 
Institutes of Health, Bethesda Md. (1987). 

[0080] Provided herein is a method to identify an acceptor 
germline sequence for a humaniZed antibody, Which method 
comprises the steps of: a) identifying a non-human antibody 
that has the desired biological activity; b) determining the 
amino acid sequence of a non-human antibody VH and VL 
domains; and c) comparing the nonhuman antibody 
sequence to a group of human germline sequences, Wherein 
the comparison comprises the substeps of: 1) assigning the 
non-human V sequences residue numbers according to 
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Kabat supra; 2) delineating the CDR and FR regions in the 
sequence according to Kabat supra; 3) assigning a prede 
termined numerical score at speci?c residue position for 
Which the non-human and human antibody germline 
sequences are identical; and 4) totaling all of the residue 
scores to generate a total score for each human germline 
sequence; and d) identifying the human germline sequence 
With the highest total residue score as the acceptor germline 
sequence. In one embodiment, the method further comprises 
the substeps of: 5) assigning a numerical score of 1 for each 
FR residue position for Which the non-human and human 
antibody germline sequences are identical that Was not 
scored in substep (3) to germline sequences With identical 
total residue scores after substep (4); 6) totaling all of the 
residue scores to generate a total score for each human 

germline sequence. In a speci?c embodiment, the non 
human antibody is speci?c for IL-10 and inhibits the bio 
logical activity of IL-10. Also provided herein is an antibody 
generated by the above method. 

[0081] In one embodiment, the IL-10 antibody is human 
iZed using the folloWing method. First, the non-human VL 
and VH domains of the IL-b0 antibody are cloned and 
sequenced, and the amino acid sequence determined. Then, 
the non-human VH sequence are compared to a group of ?ve 
human VH germline amino acid sequences. The ?ve groups 
contain one representative from the subgroups IGHV1 and 
IGHV4 and three representatives from subgroup IGHV3. 
The VH subgroups are listed in M.-P. Lefranc, Exp. Clin. 
Immunogenetics, 18:100-116 (2001). Speci?cally, the com 
parison With the ?ve germline sequences begins With the 
assignment of residue numbers to the non-human VH 
sequence according to the Kabat numbering system. See 
Kabat, et al., US. Department of Health and Human Ser 
vices, NIH Pub. 91-3242 (5th Ed., 1991). The non-human 
VH sequence are then aligned With each of the ?ve human 
germline sequences. Since the V genes only comprise VH 
residues 1-94, only these residues are considered in the 
alignment. Next, the complementarity-determining (CDR) 
and frameWork (FR) regions in the sequence are delineated. 
CDR and FR are delineated according to the combination of 
the de?nitions provided in Kabat, et al., US. Department of 
Health and Human Services, NIH Pub. 91-3242 (5th Ed., 
1991), and C. Chothia & A. M. Lesk, J. Mol. Biol., 196:901 
917 (1987). Therefore, the CDR de?nition used is residues 
26-35 for CDR1, residues 50-65 for CDR2, and CDR3 is 
residues 95-102 for CDR3 of the VH domain. The neXt step 
involves assigning a numerical score at identi?ed residue 
position Where the non-human and human sequences are 
identical. One eXample of this scoring is shoWn in Table 2 
beloW. 

TABLE 2 

Residue # Score Reason 

2 4 Affects CDR-H1,3* 
4 3 Affects CDR-H1,3 

24 3 Affects CDR-H1 
26 4 Affects CDR-H1" 
27 4 Affects CDR-H1,3* 
29 4 Affects CDR-H1" 
34 4 Affects CDR-H1" 
35 2 VH/VL interface 
37 2 VH/VL interface 
39 2 VH/VL interface 
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TABLE 2-continued 

Residue # Score Reason 

44 2 VH/VL interface 
45 2 VH/VL interface 
47 4 VH/VL interface, CDR-L3 
48 3 Affects CDR-H2 
49 3 Affects CDR-H2 
50 2 VH/VL interface 
51 3 Affects CDR-H2 
58 2 VH/VL interface 
59 3 Affects CDR-H2 
60 2 VH/VL interface 
63 3 Affects CDR-H2 
67 3 Affects CDR-H2 
69 3 Affects CDR-H2 
71 4 Affects CDR-H2" 
73 3 Affects CDR-H1 
76 3 Affects CDR-H1 
78 3 Affects CDR-H1 
91 2 VH/VL interface 
93 3 Affects CDR-H3 
94 4 Affects CDR-H3" 

max 89 

*Noted as affecting CDR conformation in C. Chothia et al., Nature 342: 

877-883, (1989). 

[0082] After the residue positions are assigned a numerical 
score, all of the residue scores are totaled. The acceptor 
germline sequence is the one With the highest total score. In 
a case Where tWo or more germline sequences have identical 
scores, then add 1 to the total for each position Where the 
non-human and human sequences are IDENTICAL for the 
following residues: 1, 3, 5-23, 25, 36, 38, 40-43, 46, 66, 68, 
70, 72, 74, 75, 77, 79-90, and 92 (max 49). The residue 
scores are totaled again, and the acceptor germline sequence 
is the one With the highest total score. If tWo or more 
germline sequences still have identical scores, either one can 
be used as the acceptor germline sequence. 

[0083] If the VL sequence is a member of the kappa 
subclass of VL, the non-human VL sequence from the IL-10 
speci?c antibody is compared to a group of four human VL 
kappa germline amino acid sequences. The four sequences 
are comprised of one representative from each of four 
established human VL subgroups listed in V. Barbie & M.-P. 
Lefranc, Exp. Clin. Immunogenetics 15 :171-183 (1998) and 
M.-P. Lefranc, Exp. Clin. Immunogenetics 18:161-174 
(2001). The four sequences also correspond to the four 
subgroups listed in Kabat et al., US. Department of Health 
and Human Services, NIH Pub. 91-3242, pp. 103-130 (5th 
Ed., 1991). The comparison of the non-human sequence to 
the four germline sequences begins With the assignment of 
residue numbers to the non-human VL sequence residues 
according to Kabat et al., US. Department of Health and 
Human Services, NIH Pub. 91-3242 (5th Ed., 1991). The 
non-human VL sequences are then aligned With each of the 
four human germline sequences. Since the V genes only 
comprise VL residues 1-95, only these residues are consid 
ered in the alignment. Next, the complementarity-determin 
ing (CDR) and framework (FR) regions are delineated in the 
sequence. CDR and FR are delineated according to the 
combination of the de?nitions provided in Kabat et al., US. 
Department of Health and Human Services, NIH Pub. 
91-3242 (5th Ed. 1991), and C. Chothia & A. M. Lesk, J. 
M01. Bi0l., 196:901-917 (1987). Therefore, the CDR de? 
nition used is residues 24-34 for CDR1, residues 50-56 for 
CDR2, and residues 89-97 for CDR3 of the VL domain. The 
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next step involves assigning a numerical score at identi?ed 
residue position Where the non-human and human sequences 
are identical. One example of this scoring is shoWn in Table 
3 beloW. 

TABLE 3 

Residue # Score Reason 

2 4 Affects CDR-L1,3* 
4 3 Affects CDR-L1,3 

25 4 Affects CDR-L1 * 

29 4 Affects CDR-L1,3* 
33 4 Affects CDR-L1,3* 
34 2 VL/VH interface 
36 2 VL/VH interface 
38 2 VL/VH interface 
43 2 VL/VH interface 
44 2 VL/VH interface 
46 4 VL/VH interface, CDR-H3 
47 3 Affects CDR-L2 
48 4 Affects CDR-L2" 
49 2 VL/VH interface 
55 2 VL/VH interface 
58 3 Affects CDR-L2 
62 3 Affects CDR-L2 
64 4 Affects CDR-L2" 
71 4 Affects CDR-L1 * 

87 2 VL/VH interface 
89 2 VL/VH interface 
90 4 Affects CDR-L3" 
91 2 VL/VH interface 
94 2 VL/VH interface 
95 4 Affects CDR-L3" 

*Noted as affecting CDR conformation in C. Chothia et al., Nature 342: 

877-883, (1989). 

[0084] After the residue positions are assigned a numerical 
score, all of the residue scores are totaled. The acceptor 
germline sequence is the one With the highest total score. In 
a case Where tWo or more germline sequences have identical 
scores, then add 1 to the total for each position Where the 
non-human and human sequences are IDENTICAL for the 
folloWing residues: 1, 3, 5-23, 35, 37, 39-42, 57, 59-61, 63, 
65-70, 72-86, and 88. The residue scores are totaled again, 
and the acceptor germline sequence is the one With the 
highest total score. If tWo or more germline sequences still 
have identical scores, either one can be used as the acceptor 
germline sequence. 

[0085] For recombinant production of the antibody, the 
nucleic acid encoding it is isolated and inserted into a 
replicable vector for further cloning (ampli?cation of the 
DNA) or for expression. DNA encoding the monoclonal 
antibody is readily isolated and sequenced using conven 
tional procedures (e. g., by using oligonucleotide probes that 
are capable of binding speci?cally to genes encoding the 
heavy and light chains of the antibody). Many vectors are 
available. The vector components generally include, but are 
not limited to, one or more of the folloWing: a signal 
sequence, an origin of replication, one or more marker 
genes, an enhancer element, a promoter, and a transcription 
termination sequence. 

[0086] In one embodiment, the antibody is a humanized 
recombinant antibody molecule that binds IL-10, or binding 
fragment thereof, comprising: at least one antibody light 
chain variable region, or binding fragment thereof, compris 
ing a polypeptide having at least one amino acid sequence 
selected from the group consisting of SEQ ID NO:1 
(KTSQNIFENLA) at CDR1, SEQ ID NO:2 (NASPLQA) at 




























































