
DESCRIPTION  HUMAN MONOCLONAL ANTIBODY AGAINST A COSTIMULATORY SIGNAL
TRANSDUCTION MOLECULE AILIM AND PHARMACEUTICAL USE TUEREOF  5 Technical
Field The present invention relates to human antibodies which bind  to AILIM
(activation inducible lymphocyte immunomodulatory molecule,  also referred
to as ICOS (inducible co-stimulator); human monoclonal MLD antibodies which
bird to AILIM or a portion thereof; DNA encoding  said human monoclonal
antibody or a portion thereof, or a portion  of said DNA; cells (including
genetic recombinant cells) producing  said human monoclonal antibody or a
portion thereof; human monoclonal  antibody or a portion thereof produced by
said genetic recombinant 1.5 cells; pharmaceutical composition comprising
said human monoclonal  antibody or a portion thereof; pharmaceutical
composition comprising  antibody to AlLIM for treating disorders related to
the delayed allergy;  method for identifying, quantitating or assaying
substances that bind  to AILIM or AILIM ligand; and kit used for said
method. 20 Background Art A living body of mammals has immune response
systems that excludes  pathogenic microorganisms (viruses, bacteria,
parasites, etc.) or  foreign bodies (both are called -antigen" in the
following) that have 25 invaded the Living body, One of them is called
natural immune response  system, another acquired immune response system.
The former is an  exclusion mechanism comprising phagocytosis by phagocytes
{polymorphonuclear leukocytes,monocytes,macrophages, etc.),attack  by
natural killer (NK) cells, and non-specific recognition such as 30
opsonization of antigen by complements. The latter, acquired immune
response system, is an exclusion mechanism by lymphocytes (mainly,  T cells
and B cells) that acquired the specificity to the antigen  (namely,
activated lymphocytes), B cells that acquired antigen  specificity attack
the antigen existing outside of the cells through 35 production of
antibodies specific to the antigen. T cells that  acquired antigen
specificity (namely, activated T cells) are 2  classified into helper T
cells and cytotoxic T cells (cytotoxic  



lymphocyte, CTL). The helper T cells regulate a differentiation of  B cells
and a production of antibodies, and destroy the antigen  cooperating with
phagocytes. The latter, CTLs attack virus-infected 5 cells and so on by
themselves (Experimental Medicine: SUPPLEMENT,  -Bio Science Term Library,
Immunity", Yodasha, pp.14-17 (1995)1.  This acquisition of antigen
specificity by T cells (namely, activation of T cells) is initiated through
recognition by T cells  the antigen presented by antigen-presenting cells
(APC1 such as  w.0 macrophage, B cells, or dendritic cells.
Antigen-presenting cells process the antigens so incorporated and present
these processe''  antigens through binding them to major histocompatibility
complc  (MHC). T cells receive primary signal for activation of the cells
(or acquisition of specificity) by recognizing the processed antigens 15
presented by antigen-presenting cells through a complex between T  cell
receptor (TcR) and CD3 antigen existing on the surface of the  call membrane
(TcRICD3 complex). However, the TcRICD3 complex-mediated primary signal
alone  cannot activate T cells sufficiently and leads to unresponsiveness
20 or clonal anergy, so that the cells can not react with any stimulation
received thereafter. The autobrine of interleukin 2 (IL-2) is  necessary for
T cells to be activated, to be differentiated into antigen  specific T cell
clones, and to be proliferated. In clonal anergy,  T cells are inactivated
due to no production of IL-2 and such any 25 no cell division. Namely, the
activation ^f T cells accompanied by  production of cytokines such as 1L-2
requires the secondary signal  following the first signal through TcRICD3
complex. This secondary  signal is called costimulatory signal. T cells
receive this secondary signal and transmit it into the  3D cells by
intezacting (cell adhesion) with molecules other than. MHC  on
antigen-presenting cells through molecules other than TcRICD3  complex on
the T cell surface. This secondary signal avoids cell anergy  (clonal
anergy) and activates the cells. Although some part of the mechanism of the
secondary signal  35 transmission between antigen-presenting cells and
lymphocytes su&  as T cells have not yet been elucidated in detail, studies
so far 3  have revealed that an important factor for the secondary signal  



transmission is the interaction of C028 (also named Tp44, T44, or  9.3
antigen), which is a cell surface molecule expressed mainly on  T cells and
thymus cells, with CD80 (also named B7-1, B7, RBI, or 5 B7/BB1), which is a
cell surface molecule expressed an  antigen-presenting cells (macrophages;
monocytes, dendritic cells,  etc.) and with CD86 (also named B7-2 or 370),
which is also a cell  surface molecule on antigen-presenting cells (namely,
cell adhesion  through the binding between these molecules) . Moreover, it
has been ._.10 experimentally elucidated that the interaction of Cytolytic T
lymphocyte associated antigen 4 (CTLA-4) , whose expression is thought  to
be. enhanced depending on the secondary signal, with the CD80 iB7-1)  and
CD85 (57-2) (namely, cell adhesion through the binding between  these
molecules) also plays an important role in the regulation of 15 T cell
activation by the secondary signal. Ln other words, the  regulation of T
cel:. activation by the transmission of the secondary  signal involves at
least the interaction between CD28 and CD80/CD86,  the enhancement of CTLA-4
expression, which is thought to depend on  the interaction, and the
interaction between CTLA-4 and CD80/CD86. 20 C028 is known to be a
costimulator molecule transmitting the  secondary signal (costimulatory
signal) required for the activation  of T cells and for the avoidance of
ar_ergy. The secondary signal  transmitted by binding this molecule to
costi:uulator molecules, CD80  (B7-1) and CD86 (87--2), on
antigen-presenting cells (cell adhesion 25 through the binding between these
molecules), stabilizes mRNA of  Thl-type cytokines and consequently promotes
production by T cells  of a large amount of Thl-type cytokines such as IL-2,
IFN7, and TNFCG.  The expression of CTLA-4 is induced by the primary signal
transmitted  through TcR/CD3, and the expression is also enhanced by the
secondary 30 signal transmitted by the binding between. CD28 and CD80. It is
being  revealed that CTLA-4 receives these signals to work to inhibit T cell
function, which is contrary to the activation of T cells by the secondary
signal transmitted by CD28. Hainan CD28 and CTLA-4 are type _ glycoproteins
whose molecular  35 weights are 44 kA and 41 to 43 kD, respectively. Both
have an  inantinoglobuIin-like domain, belong to the
immunoglobuIinsuperfamiIy,  ., 4  



and have both function as a cell adhesion molecule and function as  a signal
transmission molecule. Human CD28 forms a homodimer with a. disulfide bond
while CTLA-4  exists as a monomer. Both CD28 and CTLA-4 genes are located at
"2g33"  5 on human chromosome and "1C" on mouse chromosome, and are composed
of four (4) exons. Human CD28 and CTLA-4 are composed of 220 and 223  amino
acids, respectively, including the leader sequences, and amino  acid
homology between them is 20 to 30%. The Itgands for CD2B and CTLA-4 are CD80
(g7-1) and CD86 (B7-2)  '16 in human and mice. CTLA-4 has about 20 times as
high affinity to both  ligands as CD28. It has been elucidated that the
amino acid sequenc  structures "M122PY (Met-Tyr-Pro-Pro-Pro-Tyr)" conserved
throuy  animal species is important for the binding of CD28 and CTLA-4 to
CO80 (B7-1) It has also been reported that, when CD28 is stimulated, 15 P13
kinase (phospi'oinositide 3 kinase, PI3Ky associates with the
phosphorylated tyrosine residue in a partial sequence "YMNM
(Tyr-Met-Asn-Met)" of CD28 and that CD29 plays an important role in
intracellular signal transmission through this YxxM" structure.
Furthermore, it has been reported that CTLA-4 also has a sequence 20
represented by "YxxM," namely "YVKM (Tyr-Val-Lys-Met)" in its  cytoplasmic
region and that, after being stimulated, SYP associates  with this sequence.
CD2S is expressed specifically in thymocytes and peripheral  blood T cells,
and CTLA-4 is expressed specifically in activated  25 cells (Cell
Engineering: SUPPLEMENT, "I-iandbook of Adhesion Molecule",
Shujunsha,pp.93-102 (1994);ibid_pp.120-136;Experimental Medicine:
SUPPLEMENT, "aIo SCIENCE Term Library, Immunity", Yodosha, pp.94-98  (1995);
Experimental Medicine: SUPPLEMrNT,"BIOSCIENCE Term Library,  Intracellular
Signal Transduction", Yodosha, pp,58-59 (1997) ; Nihon  30 Rinsho, V^1.55,
No.6, pp.215-220 (1997)). T_n the regulation of T cell function (the
activation and the  inhibition of function of T cells), the importance of
interactions  among mulLiple molecules such as costimulator molecules (CD28,
CDSD  (B7-1), CD86 (B7-2), etc.) and CTLA-4, which cooperates with them, 35
has thus been recognized, and this has been drawn attention to the
relationship between these molecules and diseases, and the treatment 5  



of diseases by regulating the function of these molecules. As described
above, although a living body activates its acquired  immune response system
against antigens that are foreign bodies to  the living body (self), it also
has immunological tolerance so as 5 to show no immune response against its
own component {autoantigen).  If immunological tolerance breaks down by some
reason, immune response  to the autoantiger. occurs, autoantigen-reactive T
cells are induced  by the same mechanism as mentioned above to fall into
abnormal state  of immunity, and various autoimmune diseases are caused.
C.10 In other words, since non-stimulated antigen presenting cells  (APC) in
normal tissues do not express costimulatory molecules when  the immune
system of a living body is normal, T cells are in the  unresponsiveness
state to maintain immunological tolerance even if  auto antigen-reactive T
cells, which reacts with autoantigen, exist. 15 It has been suggested that
in abnormal state of immunity, more  autoantigen-reactive T cells are
activated due to abnormal excess  and continuous expression of costimulatory
molecules to thereby cause  autoimmune diseases. From such viewpoints
recently, many attempts tc great various  20 autoimmune diseases by
modulating the transmission of costimulatory  signals, for example, the
above-mantionedsignal transmission between  CD28/CTLA-4 and CDBO/CD86, are
proposed. The results of such attempts have not yet clarified in detail  the
mechanism of the T cell activation by interaction between  25 costimulatory
molecules and th^ related molecules, other unknown  molecules may be
involved in this mechanism. Recently, there has been identified a novel
co-stimulatory  molecule Like the above-described "CD28" and "CTLA-4", which
is thought  to carry out the transduction of a second signal {
co-stimulatory signal) 30 essential for the activation of lymphocytes such
as T cells, and  functional regulation coupled with said signal of activated
lymphocytes such as activated T cells.. This molecule has been  designated
as AIL 1M (activati on inducible lymphocyte immunomodulatory  molecule) (in
humans, mice and rats: Int. Irununol., Vol. 12, No. 1, 35 p.51-55, 2000),
also referred to as ICOS (inducible co-stimulator)  (in humans: Nature, Vol.
397, No.6716, p.263-2.65, 1999)). 6  



On the other hand, novel molecules celled B7h, B7RP-1, GL50 or LICOS which
are ligands (AILTM ligands) interacting with this  costimulatory
transmission moleculeAILIM(ICDS) have been identified  very recently
(Nature. Vol.402, No.6763, pp.827-832, 1999; Nature 5 Medicine, Vo1.5,
No.12, pp.1365-1369, 1999; J. Immunology, Vol.164,  pp.1653-1657, 2000;
Curr. Biol., Vol.10, No.6, pp.333-336, 2000).  The identification of these
two kinds of novel molecules, namely AILIM {ICOS) and B7RP-1
(B7h,GL50,LICOS),as the signal transduction  pathway for the costimulatory
signal essential for the above activation  '0 of lymphocytes such as T
cells, and the control of the function of activated T cells, revealed that
there is the novel third pathway  by the interaction between AILTM (ICOS)
and B7RP-l (37h, GL50, LIICOS.  besides the known first and second signal
pathways which are already  known transduction pathway between CD28 and CD80
(B7-1) / CDB6 (B7-2)  15 and that between CTLA4 and CDB0 (B7-1) I CD 85
(B7-2). Studies on the biological functions of these novel molecules,  the
function control of lymphocytes, such as T cells, through this  third
costimulatory signal transduction by the molecules, and the  relationship
between the novel signal transduction and diseases are 20 in progress (J.
Immur_ol., 166(1), pp.1, 2001; J. Immunol., 165(9),  pp,5035, 2000;
Biochest. Biophys. Res. Commun. , 276 (1) , pp.335, 20013;  Immunity, 2,3 (
1 ) , pp.95, 2000; J . Exp. Med. , 192 (1) , pp.53, 2000; Eur.  J. Immunol.,
30(4), pp.1040, 2000; WO 01/15732). 25 Disclosure of the Invention
Specifically, an obj ective of the present invention is to reveal
biological functions of the novel molecule AILTM, considered, like
"CD2B"and"CTLA-4", as a molecule which transmits the secondary signal
(costimulatory signal) essential for the activation of lymphocytes, 30 such
as T cells, and which controls the functions of activated  lymphocytes, such
as activated T cells, by working with the signal;  to reveal relationships
betweentheexpression of AILIM and diseases;  and to provide a method and a
pharmaceutical which inhibit the  development of the various diseass
dependent on the expression pattern 35 of AILIM or which treat the diseases
by controlling the biological  functions of the AILIM u;ing the medical and
pharmaceutical methods 7  (for example, a drug such as a monoclonal antibody
and a low molecular  



compound). To achieve the above--described purposes, the present inventors
have actively pursued studies on human antibodies (particularly human  5
monoclonal antibodies) against mammalian AILIMs (particularly human AIL=M) ,
and as a result, by immunizing transgenic mice prepared using  genetic
recombination techniques so as to produce human antibodies  with AILIM
(specifically cell membrane fraction of cells expressing  human AILIM),
succeeded first in the world in preparing a variety ?0 of monoclonal
antibodies which bind to human Al LIM, particular ly those  which bind to
human AILIM that regulate signal transduc`.ion mediated  by human AILIM.
Since antibodies (particularly monoclonal antibodies) of this  invention are
derived from humans, they do not induce any severe immune  15 refection due
to the immunogenicity against humans , HAMA (human anti-mouse antigenicity),
in the host at all, which has been a big  problem (side effect) in therapy
using antibody pharmaceuticals  comprising antibodies derived from man-human
mammals such as mice,  and thus dramatically enhancing the value of antibody
as medicine. 20 Therefore, human antibodies (particularly human monoclonal
antibodies) which bind to mammalian AILIMs (particularly human WLIM)  of
this invention and pharmaceutical compositions comprising said  human
antibodies(particularlyhumanmonoclonal antibodies) are useful  as drugs to
control, with no induction of immune rejection due to 25 HAF in the host,
various physiological reactions related to the  transduction of
co-stimulatory signal to AILIM-expressing cells  mediated by AILIM (for
example, proliferation of A=LTh-expressing  cells, cytokine production by
AILIM-expressing cells, immune cytolysis  or apoptosis of AILIM-expressing
cells, and activity to induce 30 antibody-dependent cytotoxicity to
AILIM-expressing calls, and so  on) , and/or are also useful as drugs to
suppress and prevent development  of symptoms and / or progress of various
disorders related to the signal  transductionmediatedby said AlLI I, and as
medicines to treat orprevent  said disorder. 35 Specifically, pharmaceutical
compositions according to this  invention are able to control (suppress or
stimulate) proliferation S  of AILIM-expressing cells or production of
cytokine (for example,  



interferany orinterleukin4,etc.)by AILIM-expressing cells, thereby  enabling
suppress ion of various pathological conditions and treatment  or prevention
of various disorders caused by diverse physiological S phenomena related to
signal transduction mediated by AILIM. Use of pharmaceutical compositions
according to this invention  enables suppression, prevention and/or
treatment of, for example,  various disorders (for example, rheumatoid
arthritis, multiple  sclerosis, autoirnmune thyroiditis, allergic
contact-type dermatitis, -t0 chronic inflammatory dermatosi s su ch as
lichen planus. systemic lupus  erythematosus.,insulin-dependent diabetes
mellitus, psoriasis, etc.  classified into autoimmune or allergic disorders
iparticular.  auto`_nmune disease and delayed allergy caused by cellular
immunity)  arthropathia (for example, rheumatoid arthritis (RA) and 15
osteoarthritis (OA)), inflammation. (e.g. hepatitis); graft versus  host
reaction (GVH reaction) ; graft versus host disease (GVHD) ; immune
rejection accompanying transplantation (homoplasty orheteroplasty)  of a
tissue (tissues such as skin, cornea, bane, etc.) or organ (liver,  heart,
lung, kidney, pancreas, etc.) ; immune response triggered by 20 a foreign
antigen or autoantigen (far example, production of antibodies  against said
antigen, cell proliferation, production of cytokines);  and disorders
possibly caused by the abnormal intestinal immunity  (specifically
inflammatory intestinal disorders (particularly clone  disease and
ulcerative colitis) and alimentary allergy). 25 Furthermore, in the field of
suppression/treatment of immune  rejection accompanying transplantation of
above-described tissues  and organs, it is possible to augment the
suppressive effect on  transplant rejection of known immunosuppressant by
using the  pharmaceutical composition of this invention together with said
drugs 30 which have been utilized for suppression of immune rejection in
such  a transplantation treatment. Moreover, the pharmaceutical composition
of the present  invention can be applied for treating or preventing, any
inflammatory  diseases to which various steroids are indicated as
antiphlogistic. 35 The pharmaceutical composition of the present invention
can be  applied to inflammatory disease forexample,
inflammatior_accompanying 9  various arthritis (for exarnp].e, rheumatoid
arthritis, osteoarthrjtis}  



pneumonia, hepatitis (including viral hepatitis), inflammation  accompanying
infectious diseases, inflammatory bowel diseases,  intestinal enteritis,
nephritis (inflammation accompanying 5 glomerular nephritis,
nephrofibrosis), gastritis, angiitis,  pancreatitis, peritonitis,
bronchitis, myocarditis, cerebritis,  inflammation in
postischemicreperfusi^ninjury (myocardialischemic  reperfusion injury) , i
nlammation at tributed to immune rej ection after  transplantation of tissue
and organ, burn, various skin inflammation 10 (psoriasis, allergic
contact-type dermatitis, lichen planus which  is chronic inflammatory skin
disease), inflammation in multiple organ  failure, inflammation after
operation of PTCA or PTCR, and inflammation  accompanying arteriosclerosis,
and autoimmune thyroiditis. In addition, by using a method for identifying
substances that  15 bind to AIL IM or AILIM ligand, which is one of the
present inventions,  it becomes possible to screen to select pharmaceuticals
(chemical  synthetic compounds or antibodies) with potential activity to
treat  various disorders by binding to AILIM or AILIM ligands to regulate
signal transduction mediated by interaction of them. 20 Specifically, the
present invention is the invention described  from the following (1) to
(108) (1) A human antibody which binds to AILIM.  ti.. (2) The human
antibody of (1), wherein said AILIM is derived  from human. 25 (3) A
humarmonoclonal antibody which binds to AILIM or a portion  thereof,  (4)
The human monoclonal antibody or a portion hereof of (3)  wherein said AILIM
is derived from human. (5) The human monoclonal antibody or a portion
thereof of (3)  30 or (4) , wherein said human monoclonal antibody has an
activity to  inhibit a signal transduction into a cell mediated by AILIM,
(6) The human monoclonal antibody or a portion thereof of (5)  wherein said
activity to inhibit a signal transduction is (a) or (b)  of the followings:
35 (a) activity to inhibit proliferation of AILIMexpressing  cells, or (b)
activity to inhibit cytokine production from  



AILIM-expressing cells. (7} The human monoclonal antibody or a portion
thereof of (6)  wherein said cytokine is one of the cytokir_es produced by
Thl-type  5 or Th2-type T cell. (8) The human monoclonal antibody or a
portion thereof of (7)  wherein said cytokine is interferon 7 or interleukin
4. (9y The human monoclonal antibody or a portion thereof of (5)  wherein
said human monoclonal antibody has an activity to prevent  L0 mixed
lymphocyte reaction. . (10) The human monoclonal antibody or a portion
thereof of {31  or (4) , wherein said human monoclonal antibody has an
activity  induce signal transduction into a cell mediated by AILJIM. (11)
Thehuman monoclonaIantibodyoraportion thereofof (10)  15 wherein said
activity to induce signal transduction is (a) or (b)  of the followings: (a)
activity to induce proliferation of AILIM-expressing cells,  or (b) activity
to induce cytokine production from  20 AILIM-expressing cells. (12) The
humanmonoclor_alantibody or aportionthereof of (11)  wherein said cytokine
is one of the cytokines produced by Th:.-type _  t.. or Th2-type T cell.
(13) The humanmonoclonal anti body or a portion thereof of (12)  25 wherein
said cytokine is interferon y or ir_terieukin 4. (14) The human monoclonal
antibody or a portion thereof of (3)  or (4), wherein said human monoclonal
antibody has an activity to  induce antibody-dependent cytotoxicity to
AILlyf-expressing cells,  and/or immune cytolysis or apoptosis of
AILIM-expressing cells. 30 (15) The human monoclonal antibody or a portion
thereof of (3)  or (4) , wherein the binding rate constant ( ka) between
said monoclonal  antibody and AILIM is 1.0 x 10' (1/M.Sec) or more_ (16) The
human monoclonal antibody or a porticr, thereof of (15) ,  wherein said
binding rate constant (ka) is l .0 x 10' (l/M Sec) or more.  35 (17) T_%e
human mono c'-ona1 antibody or a portion t ereof 0f G 6) winerein said
binding rate cons tart (ka) is 1. 0 x 105 (l/M. Sac) or more. 11  



(18} The human monoclonal antibody or a portion thereof of (3) or (4) ,
wherein the dissociation rate constant Ad) between said  monoclonal antibody
and AILIN is 1.0 x 10-3 (I/Sec) or less. (19) The human monoclonal antibody
or a portion thereof of (18)  5 wherein said dissociation rate constant (kd)
is 1.0 x 10" (.lSec)  or less. (20 ) The human monoclonal antibody or a
portion thereof of { 19 )  wherein said dissociation rate constant (kd) is
1.0 x 10 (1/Sec)  or less. (21) The human monoclonal antibody or a portion
thereof of (3)  or (4), wherein the dissociation constant (Kd) between said
monoclonal  antibody and AILIM is 1.0 x 104 ("4) or less. (22) The human
monoclonal antibody or a portion thereof of (21)  wherein said dissociation
constant (Kd) is 1,0 x 10" W) or less.  13 (23) The humanmonoclonal antibody
or a portion thereof of (22), wherein said dissociation constant (Kd) is 1.0
x 148 (M) or less.  (24) The human monoclonal antibody ar a portion thereof
of (23),  wherein said dissociation constant (Kd) is 1.0 x 10-9 (M) or less.
(25) The human monoclonal antibody or a portion thereof of (4) ,  20
wherein. a V region DNA encoding a heavy chain variable region of said
human monoclonal antibody is derived from either the human.  immunoglobulin
heavy chain V gene segment 1-02 or 3-13. (26) The human monoclonal antibody
or a portion thereof of (4)  wherein a V region DNA encoding a light chain
variable region of said  25 human monoclonal antibody is derived from either
the human  immunoglobulin light chain V gene segment L5 or A27. (27) The
human monoclonal antibody or a portion thereof of (25)  or (26) , wherein a
V region DNA encoding a heavy chain variable region  of said human
monoclonal antibody is derived from either the human 30 immunoglobulin heavy
chain V gene segment 1-02 or 3-13, and wherein  a V region DNA encoding a
light chain variable region of said human  monoclonal antibody is derived
from either the human immur.ogLobulin  light chain V gene segment L5 or A27,
(28) The human monoclonal antibody or a portion thereof of ) 27) ,  35
wherein the V region DNA encoding n heavy chain variable region of
saidhumanmonocional antibody is derived from the human imnunoglobulin 12  



heavy chain V gene segment 1-02, and the V region DNA encoding a light
chain variable region of said human monoclonal antibody is derived  from the
human immunoglobulin light chain V gene segment L5. (29) The humanmonaclonal
antibody or a portion. thereof of (271 5 wherein the V region DNA encoding a
heavy chain variable region of  said human monoclonal antibody is derived
from the human immunoglobulin.  heavy chain V gene segment 3-13, and the V
region DNA encoding a light  chain variable region of said human monoclonal
antibody is derived  from the human irununoglobulin light chain V gene
segment A27. ~.6 (30) The human monoclonal antibody or a portior.thereof of
(4),  wherein a: heavy chain variable region ofsaidhuman monoclonal antiboo
has an amino acid sequence defined in any of the following (a) throut  (f) :
(a) amino acid sequence comprising amino acids from position  15 20 through
117 of SEQ ID ND: 28, (b) amino acid sequence comprising amino acids from
position  20 through 117 of SEQ ID NO. 2B in which one or more amino acid
residues  are aelet2d or substituted, or to which one or more amino acid
residues  are inserted or added. 20 (c) amino acid sequence comprising amino
acids from position  20 through 116 of SEQ ID NO: 32, (d) amino acid
sequence comprising amino acids from position  20 through 116 of SEQ ID NO:
32 in which ore or more amino acid residues  are deleted or substituted, or
to which one or more amino acid residue  25 are inserted or added. (e) amino
acid sequence comprising amino acids from position  20 through 116 of SEQ ID
NO: 36, or (t) amino acid sequence comprising amino acids from position  2D
through 116 of SEQ ID NO: 36, in which one or more amino acid residues  3D
are deleted or substituted, or to which one or more amino acid residues  are
inserted or added. (31) The human monoclonal antibody or a portion ".hereof
of [ q) wherein. a heavy chair. polypeptide of said human. monoclonal
antibody has an amino acid sequence defined in any of the following (a)
through  35 (f): {a) amino acid sequence comprising amino acids from
position 13  20 through 470 of SEQ ID NO: 28, 



(b) amino acid sequence comprising amino acids from position  20 through 470
of SZQ ID NO: 28 in which one or more amino acid residues  are deleted or
substituted, or to which one or more amino acid residues  5 are inserted or
added. (c) amino acid sequence comprising amino acids from position  20
through 470 of SEQ ID NO: 32, {d} amino acid sequence comprising amino acids
from position  20 through 470 of SEQ ID NO: 32 in which one or more amino
acid residues  "_10 are deLeted or substituted, or to which one or more
amino acid residues  are inserted or added. !e1 amino acid sequence
comprising amino acids from position  20 through 470 of SEQ ID NO: 36, or
(f) amino acid sequence comprising amino acids from position  15 20 through
470 of SEQ TD NO: 36 in which ore or more amino acid residues  are deleted
or substituted, or to which one or more amino acid residues  are inserted or
added. (32) The human monoclonal antibody or a portion thereof of (4)
wherein a light chain variable region of said human monoclonal antibody  20
has an amino acid sequence defined in any of the following (a) through
(f)(a) amino acid sequence comprising amino acids from position  23 through
7-16 of SEQ ID NO: 30, (b) amino acid sequence comprising amino acids from
position  25 23 through 116 of 5EQ ID NO: 30 in which one or more amino acid
residues  are deLeted or substituted, or to which one or more amino acid
residues  are inserted or added. (c) amino acid sequence comprising amino
acids from posit J or,  21 through .16 of SEQ ID NO: 34, 30 (d) amino acid
sequence comprising amino acids from position  2L through 116 of SEQ ID NO:
34 in which one or more amino acid residues  are deleted or substituted, or
to which one or more amino acid residues  are inserted or added. (e) amino
acid sequence comprising amino acids from position  35 2L through 116 of 5EQ
ID NO: 38, or (f) amino acid sequence comprising amino acids from position
14  21 through _16 of SEQ :D NO: 38 ir, which one or more amino acid
residues  are deleted or substituted, or to which one or more amino acid
residues  



are inserted or added. (33) The human monoclonal antibody or a portion
thereof of (4) 5 wherein a light chain polypeptide of said human monoclonal
antibody  has an amino acid sequence defined in any of the following ta)
through  (f) (a) amino acid sequence comprising amino acids from position.
23 through 236 of SSQ ID NO 30, __10 (b) amino acid sequence comprising
amino acids from position  23 through 236 of SEQ ID NO: 30 in which one or
more amino acid residue- are deleted or substituted, or to which one or more
amino acid resi du  are inserted or added. (c) amino acid sequence
comprising amino acids from position  15 21 through 236 of SEQ ID NO: 34,
(d) amino acid sequence comprising amino acids fram position  21 through 236
of SEQ ID NO: 34 in which one ar more amino acid residues  are deleted or
substituted, or to which one or more amino acid residues  are inserted or
added. 20 (e) amino acid sequence comprising amino acids from position  21
through 236 of SEQ ID NO: 38, or (f) amino acid sequence comprising amino
acids from position _  21 through 236 of SEQ ID NO: 36 in which one or more
amino acid residues  axe deleted or substituted, or to which one or more
amino acid residue 25 are inserted or added. (34) The human monoclonal
antibody or a portion thereof of (4)  wherein said human. monoclonal
antibody has the following  characteristics (a) and (b): (a) a heavy chair_
variable region has an amino acid sequence  30 comprising the amino acid
sequence from amino acid 20 through I17  according to SEQ ID NO: 28, and (b)
a light chain variable region has ar_ amino acid sequence  comprising the
amino acid sequence from amino acid 23 through 116  according to SEQ ID NO:
30. 35 (35) The human monoclonal antibody ox a portion thereof of (4) ,
wherein said human monoclonal antibody has the following 15  characteristics
(a) and (b): (a) a heavy chain polypeptide has an amino acid sequence from  



amino acid 20 through 470 according to SEQ ID NO: 2S, and (b) a light chain
polypepticle has an amino acid sequence from  5 amino acid 23 through 236
according to SEQ ID NO: 30. (36) The human monoclonal antibody or a portion
thereof of (4)  wherein said human monoclonal antibody has the following
characteristics (a) and (b); (a) a heavy chain variable region has an amino
acid sequence  10 comprising the amino acid sequence from amino acid 20
through 116  according to SEQ TD NO; 32, and (b) a light chain variable
region has an amino acid sequence  comprising the amino acid sequence from
amino acid 21 through 116  according to SEQ ID NO: 34. 15 (37) The human
monoclonal antibody or a portion thereof of (4) ,  wherein said human
monoclonal antibody has the following  characteristics (a) and (b): (a) a
heavy chain polypeptide has an amino acid sequence  comprising the amino
acid sequence from amino acid 20 through 470  26 according to SEQ ID ND: 32,
and (b) a light chain polypeptide has an amino acid sequence  comprising the
amino acid sequence from amino acid 21 through 236  according to SEQ ID NO:
34. (381 The human monoclonal antibody or a portion thereof of (4)  25
wherein said human monoclonal antibody has the following  characteristics
(a) and (b): (a) an heavy chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 20 through 116  according
to SEQ ID NO: 36, and 30 (b) a light chain variable region has an amino acid
sequence  comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 38. (39) The human nsonoclonal antibody or a portion
thereof of (4)  wherein said human monoclonal antibody has the following  35
characteristics (a) and (b): (a) a heavy chair polypeptide has an amino acid
sequence 16  comprising the amino acid sequence from amino acid 20 through
470  according to SEQ ZD NO: 36, and 



(b) a light chain polypeptide has an amino acid sequence  comprising the
amino acid sequence from amino acid 21 through 236  5 according to SEQ ID
NO: 3B. (40) The human monoclonal antibody or a portion thereof of any  one
of (3) through (29(, wherein said human monoclonal antibody is  a monoclonal
antibody derived from a transgenic non-human mammal  capable of producing
human antibodies. 0 (41) The human mono clor_al antibody or a portion
thereof of (40) ,  wherein said human monoclonal antibody is obtained by
immunizir- transgenic non-human mammal capable of producing human antibody
wi  AILIM-expressing ceps, membranc fractions derived from said cells,
whole molecules constituting AILIM or a portion thereof, or genes  15
encoding AILIM on a portion thereof. (42) The human monoclonal antibody or a
portion thereof of (40)  or (41), wherein said transgenic non-human mammal
is a transgenic  mouse. (43) A DNA or a portion thereof encoding a
poLypeptide selected  20 from the group consisting of (a) through (f) below:
(a) a polypeptide comprising the amino acid sequence from amino  acid 20
through 117 according to SEQ ID NO: 28, (b) a poLypeptidecomprising the
amino acid sequence from amino  acid 23 through 116 according to SEQ ID NO:
30, 25 (c) a poLypeptidecomprisLng the amino acid sequence from amino  acid
20 through 116 according to SEC 10 NO: 32, (d) a polypeptide comprising the
amino acid sequence from amino  acid 21 through 116 according to SEQ ID NO:
34, (e) a poLypeptide comprising the amino acid sequence from amino  30 acid
20 through 116 according to SEQ ID NO: 36, and (f) a polypeptide comprising
the amino acid sequence from amino  acid 21 through 116 according to SEQ ID
NO: 38 (44) A DNA or a portion thereof encoding a polypeptide selected  from
the group consisting of (a) through (f) below: 35 (a) a polypeotide
comprising the amino acid sequence from amino  acids 20 through 470
according to SSQ ID NO: 28, 7  (b) a palypeptide comprising the amino acid
sequence from amino acids 23 through 236 according to SEQ ID NO: 30, 



(c) a polypeptide comprising the amino acid sequence from amino  acids 20
through 470 according to SEQ ID N0: 32, 5 (d) a polypeptide comprising the
amino acid sequence from amino  acids 21 through 236 according to SEQ ID NO:
34, (e) a palypeptide comprising the amino ac _d sequence from amino  acids
20 through 470 according to SEQ ID NO:. 36, and (f) a palypeptide compri
sing the amino acid sequence from amino  0 acids 21 through 236 according to
SEQ ID ND: 38. (45) A DNA or a portion thereof selected from the group
consisting of(a) through (f) below: (a) a DNA comprising the nucleotide
sequence from nucleotides  126 through 419 according to SEQ ID NO: 27, 15
(b) a DNA comprising the nucleotide sequence from nucleotides  105 through
386 according to SEQ ID NO: 29, (c) a DNA comprising the nucleotide sequence
from nucleotides  151 through 441 according to SEQ ID NO: 31, (d) a DNA
comprising the nucleotide sequence from nucleotides  20 86 through 375
according to SEQ ID NO: 33, (e) a DNA comprising the nucleotide segue: ce
from nucleotides  153 through 443 according to SEQ ID NO: 35, and (f) a DNA
comprising the nucleotide sequence from nucleotides  93 through 380
according to SEQ ID NO: 37. 25 (46) ADNA of a portion -thereof selected from
a group consist ng  of (a) through (f) below: (a) a DNA comprising the
nucleotide sequence fran nucleotides  69 through 1481 according to SEQ ID
NO: 27, (b) a DNA comprising the nucleotide sequence from nucleotides  36 39
through 749 according to SEQ ID NO: 29, (c) a DNA comprising the nucleotide
sequence from nucleotides  94 through 1506 defined in SEQ ID NO: 31, (d) a
DNA comprising the nucleotide sequence from nucleotides  28 through 738
according to SEQ ID NO: 33, 35 (e) a DNA comprising the nucleotide sequence
from nucleotides  96 through 1508 according to SEQ ID NO: 35, and 18  (f) a
DNA comprising the nucleotide sequence from nucleotides 33 through 743
according to SEQ ID NO: 37. 



(47) A vector comprising the DNA of any one of (43) through  (455) . 5 (48)
The vector of (47) comprising a DNA according to any of  the following (a)
through (c): (a) a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according to SEQ ID NO: 27, (b) a DNA comprising the
nucleotide sequence from nucleotides  0 i51 through 441 according to SEQ ID
NO: 31, or (c) a DNA comprising the nucleotide sequence from nucleotidf  153
through 443 according to SE^ ID NO: 35 (49) The vector of (47) comprising a
DNA according to any of  the following (a) through (c): 15 (a) a DNA
comprising the nucleotide sequence from nucleotides  69 through 1431
according to SEQ ID NO: 27, (b) a DNA comprising the nucleotide sequence
from nucleotides  94 through 1506 according to SEQ ID NO: 31, or (c) a DNA
comprising the nucleotide sequence from nucleotides  20 96 through 1506
according to SEQ ID NO: 35. (50) The vector of (47) comprising a DNA
according to any of  the following (a) through (c) (a) a DNA comprising the
nucleotide sequence from nucleotides  :.65 through 386 according to SEQ ZD
MO: 29, 25 (b) a DNA comprising the nucleotide sequence from nucleotides  88
through 375 according to SEQ ID NO: 33, or (c) a DNA comprising the
nucleotide sequence from nucleotides  93 through 350 according to SEQ ID
NO.- 37. (51) The vector of (47) comprising a DNA according to any of  30
the following (a) through (c): (a) a DNA comprising the nucleotide sequence
from nucleotides  39 through 749 according to SEQ ID NO: 29, {b) a DNA
comprising the nucleotide sequence from nucleotides  28 through 738
according to SEQ ID NO: 33, or 35 {c) a DNA comprising the nucleotide
sequence from nucleotides  33 through 743 according to SEQ ID NO: 37. 19
(52) The vector of (47) comprising a DNA according to the  following (a) and
(b): 



(a) a DNA comprising the nucleotide sequence from nucleotides  126 through
419 according to SEQ ID NO. 27, and 5 (b) a DNA comprising the nucleotide
sequence from nucleotides  105 through 386 according to SEQ ID NO: 29. (53)
The vector of (47) comprising a DNA according to the  following (a) and (b):
(a) a DNA comprising the nucleotide sequence from nucleotides  ti. 10 69
through 1481 according to SEQ ID NO. 27, and (b) a DNA comprising the
nucleotide sequence from nucleotides  39 through .749 according to SEC) ID
NO: 29. (5.4) The vector of (47) comprising a DNA according to the
ollowir.g (a) and (b): 15 (a) a DNA comprising the nucleotide sequence from
nucleotides  151 through 441 according to SEQ ID NO: 31, and (b) a DNA
comprising the nucleotide sequence from nucleotides  88 through 375
according to SEQ ID NO: 33. (55) The vector of (47) comprising a DNA
according to the  20 following (a) and (b): (a) a DNA comprising the
nucleotide sequence from nucleotides  94 through 1506 according to SEQ TD
NO: 31, and (b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33. 25 (56) The vector of (47)
comprising a DNA according to the  following (a) and (h): (a) a DNA
comprising the nucleotide sequence from nucleotides  153 through 443
according to SZQ 1D NO: .35, and (b) a DNA comprising the nucleotide
sequence from nucleotides  30 93 through 384 according to SEQ ID ND: 37.
(57) The vector of (47) comprising a DNA according to the  following (a) and
(b) : (a) a DNA comprising the nucleotide sequence from nucleotides  96
through 1508 according to SEQ ID NO: 35, and 3S (b) a DNA comprising the
nucleotide sequence from nucleotides  33 through 743 according to SEQ ID NO:
37. 20  (58) A cell producing a human monoclonal antibody of any one  of (31
through (42). 



(591 The cell of (58) , wherein said cell is a fused cell obta_p.ed  by
fusing 8 cell, derived from a mammal capable of producing said  5 human
monoclonal antibody, and myeloma cell derived froa a mammal. (50) A. genetic
recombinant host transformed by transferring  a DNA described below in (a)
or a vector comprising said QUA, a DNA  described below in'(b) or a vector
comprising said DNA, or both DNAs  described below in (a) and (b) or a
vector comprising both of said  0 DNAs: (a) a DNA encoding a heavy chain
po_ypeptide or a por-.ion thezer`  of a monoclonal antibody which binds to
human AILIM; or (b 1 at ANA encoding a light chain polypaptide or a portion
thereof  of a monoclonal antibody which binds to human AILIM'_. 15 (61) The
genetic 'recombinant host of (60), wherein said  monoclonal antibody is a
human monoclonal antibody. (62) The generic reccrnbinant host of (60) or
(61) , wherein said  host is a mammalian well, (63) The genetic recombinant
host of (60) or (61) , where In said  20 host is a mammalian fertilized egg.
(64) The genetic recombinant host of any one of (60) through  (63), wherein
said heavy chain pclypeptide is one of the heavy chain _  polypeptides
selected from the group consisting of the following (a)  through (c) 25 (a)
a heavy chain polypeptide comprising the amino said sequence  from amino
acids 20 through 117 according to SEQ ID NO: 28, I b ) a heavy chain po
lypep t i de comprising the amino acid sequence  from amino acids 20 through
116 according to SEQ ID NO: 32, and  (c) aheavy chain polypeptidecomprising
the amino acid sequence 30 from amino acids 20 through 116 according to SEQ
ID NO: 36. (65) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chair_ po] peptide is one of the heavy chain
polypeptide selected from the group consisting of the following (a)  through
(c): 35 (a) a heavy chain po lypep tide comprising the amino acid s aquen ce
from amino acids 20 through 470 according to SEQ iD ND: 28, 21  { b ) a
heavy chain po lypeptide comprising the amino acid sequence from amino acids
20 through 470 according to SEQ ID NO: 32, and  



(c) a heavy chain polypeptide comprising the amino acid sequence  from amino
acids 20 through 470 according to SEQ ID NO: 36. 5 (66) The genetic
recombinant host of any one of (60) through  (63) , wherein said light chain
polypeptide is one of the light chair  polypeptide selected from the group
consisting of the following (a)  through (c): (a) a heavy chainpolypeptide
comprising the amino acid sequence  (10 from amino acids 23 through 116
according to SEQ ID NO: 30, (b) a heavy chain po' ypeptide comprising The
amino acid sequence  from amino acids 21 through 116 according to 5EQ ID NO:
34, and  (c) a heavy chainpolypeptide comprising the amino acid sequence
from amino acids 21 through 116 according to SEQ ID N6: 38. 15 (67) The
genetic recombinant host of any one of (60) through  (63), wherein said
light chain polypeptide is one of the light chain  polypeptide selected from
the group consisting of the following (a)  through (c): (a) a light
chainpolypeptide comnrisirgthe amino acid sequence  20 from amino acids 23
through 236 according to SEQ ID NOT 30, (b) a light chain polypeptide
comprising the amino acid sequence  from amino acids 21 through 236
according to SEQ ID NO: 34, and  (c) a light chain polypeptide comprising
the amino acid sequence from  amino acids 21 through 236 according to SEQ ID
NO: 3B. (58) 25 The genetic recombinant host of any one of (60) through
(63), wherein  said heavy chain and light chain polypeptides are those
defined below  in (a) and (b), respectively: (a) a heavy c pain po lypeptide
comp r i, s ing the amino acid sequence  from amino acids 20 through 11/
according to 5EQ ED NO: 28, and  30 (b) a light chain polypeptide comprising
the amino acid sequence from amino acids 23 through 116 according to SEQ ID
NO: 30. (69) The genetic recombinant host of any one of (60) trough  (63) ,
wherein said heavy chain and light chain polypeptides are those  defined
below in (a) and (b), respectively: 35 (a) a heavy chainpolypeptide
comprising the amino acid sequence  from amino acids 20 through 470
according to SEQ ID NO: 28, and 22  (b) a light. chain polypeptide
comprising the amino acid sequence from amino acids 23 through 236 according
to SEQ ID ND: 30. 



(76) The genetic recombinant host of any one of (60) -through  (63) ,
wherein said heavy chain and light chain polypeptides are those  5 defined
below in (a) and (h], respectively: (a) a heavy chain polypeptide comprising
the amino acid sequence  from amino acids 20 through 116 according to SEQ ID
NO: 32, and  (h) a light chain polypeptide comprising the amino acid
sequence from amino acids 21 through 116 according to SEQ ID NO: 34. 4~0
(71) The genetic recorrbinar_t host of any one of (60) through  (63) ,
wherein said heavy chain and light chain polypeptides are thou- defined
below in (a) and (b), respectively: (a) a heavy chain polypeptide comprising
the amino acid sequence  from amino acids 20 through 470 according to SEQ ID
NO: 32, and  is (b) a light chain polypeptide comprising the amino acid
sequence from amino acids 21 through 236 according to SEQ ID NO: 34. (72)
The genetic recombinant host of any one of (60) through  (63) , wherein said
heavy chain and light chain polypeptides are those  defined below in (a) and
(b), respectively: 20 (al a heavy chain polypeptide comprising the amino
acid sequence  from amino acids 20 through 116 according to SEQ ID NO: 36,
and  (b) a light chain polypeptide comprising the amino acid sequence _ from
amino acids 21 through 116 according to SEQ ID NO: 38. (73) The genetic
recombinant host of any one of (60) throng  25 (63) , wherein said heavy
chain and light in polypeptides are those  defined below in (a) and (b),
respectively: (a) a heavy cha in po Lypeptide c omp r is ing the ami r_o
acid s equ enc a  from amino acids 20 through 470 according to SEQ ID No:
36, and  (b) a light chain po lypeptide comprising the amino acid s equ ence
30 from amino acids 21 through 236 according to SEQ ID NO: 38. (74) The
genetic recombinant host of any one of (60) through  (63) , wherein the DNA
encoding said heavy chain polypeptide is a DNA  defined in any of following
(a) through (c) : (a) a DNA comprising the nucleotide sequence from
nuclentidp-5  35 7.26 through 419 according to SEQ ID NO: 27, (a) a DNA
comprising the nucleotide sequence from nucleotides 23  151 through 441
according to SEQ ID NO: 31, and (c) a DNA comprising the nucleotide sequence
from nucleotides  



153 through 443 according to SEQ ID NO: 35. (75) The genetic recombinant
host of any one of (60) through  5 163), wherein the DNA encoding said heavy
chain polypeptide is a DNA  defined in any of following (a) through (c) :
(a) a DNA comprising the nucleotide sequence from nucleotides  69 through
1481 according to SEQ ID NO: 27, (b) a DNA comprising the =.uclaotide
sequence from nucleotides  10 94 through 1505 according to SEQ ID ND: 31,
and (c) a DNA comprising the nucleotide sequence from nucleotides  96
through :508 according to SEQ ID NO: 35. (76) The genetic recombinant host
of any one of (60) through  (63) , wherein the DNA encoding said light chain
polypeptide is a DNA  15 defined in any of following (a) through (c) : {a) a
DNA comprising the nucleotide sequence from nucleotides  105 through 386
according to SEQ ID NO: 29, (b) a DNA comprising the nucleotide sequence
from nucleotides  88 through 375 according to SEQ ID ND: 33, and 20 (c) a
DNA comprising the nucleotide sequence from nucleotides  93 through 380
according to SEQ ID NO, 37. (77) The genetic recombinant host of any one of
(60) through  (63) , wherein the DNA encoding said light chain polypeptide
is a DNA  as defined in any of following (a) through (c) : 25 (a) a DNA
comprising the nucleotide sequence from nucleotides  39 through 749
according to.SEQ ID NO: 29, (b) a DNA comprising the nucleotide sequence
from nucleotides  28 through 738 according to SEQ ID NO: 33, and {c) a DNA
comprising the nucleotide sequence from nucleotides  30 33 through 743
according to SEQ ID ND: 37. (78) The genetic recombinant host of any one of
(66) through  (63), wherein the DNA encoding said heavy chain polypeptide is
a DNA  described be low in (a) , and the DNA encoding said Iight chain oo'
ypeptide  is a DNA. as described below in {b): 35 (a) a DNA comprising the
nucleotide sequence from nucleotides  126 through 419 according to SEQ ID
NO: 27, and 24  (bj a DNA comprising the nucleotide sequence from
nucleotides 105 through 386 according to SEQ ID NO: 29. 



(79) The genetic recombinant host of any one of (60) through  (63), wherein
the DNA encoding said heavy chain polypeptide is the  5 DNA described below
in (a), and the DNA encoding said light chain  polypeptide is the DNA
described below in (b): (a) a DNA comprising the nucleotide sequence from
nucleotides  69 through 1481 according to SEQ ID NO; 27, and (b) a DNA
comprising the nucleotide sequence fram nucleotides  '-D 39 through 749
according to SEQ ID NO: 29. (90) The genetic recombinant host of any one of
(00) through  (631, wherein the DNA encoding said heavy chain polypeptide is
t  DNA described be:.ow in (a), and the DNA encoding said light chair
polypeptide is the DNA described below in (b): 15 (a) a DNA comprising the
nucleotide sequence from nucleotides  151 through 441 according to SEQ ID
NO: 31, and (b) a DNA comprising the nucleotide sequence fram nucleotides
88 through 375 V SEQ ID NO: 33, (41) The genetic recombinant host of any one
of (60) through  20 (63) , wherein the ^NA encoding said heavy chain
polypeptide is the  DNA described below in (a) , and the DNA encoding said
light chair- polypeptide is the DNA described below in (hj: (a) a DNA
comprising the nucleotide sequence from nucleotides  94 through 1566
according to SEQ ID NO: 31, and 25 (b) a DNA comprising the nucleotide
sequence from nucleotides  29 through 738 according to SEQ T_D NO: 33. (92)
The genetic recombinant host of any one of (60) through  (63) , wherein the
DNA encoding said heavy chain polypeptide is the  DNA described below in
(a), and the DNA encoding said light chain  30 polypeptide is the DNA
described below in .(b]: (a) a DNA comprising the nucleotide sequence from
nucleotides  153 through 443 according to SEQ ID NO: 35, and (b) a DNA
comprising the nucleotide sequence from nucleotides  93 through 380
according to SEQ ID NO: 37. 35 (83) The genetic recombinant host of any one
of (SO) through  (63), wherein the DNA encoding said heavy chain polypeptide
is the 25  DNA described below in (a), and the DNA encoding said light chain
polypeptide is the DNA described below in (b); 



(a) a DNA compri sing the nucleotide sequence from nucleotides  96 through
1508 according to SEQ ID NO: 35, and 5 (b) a DNA comprising the nucleotide
sequence from nucleotides  33 through 743 according to SEQ ID NO: 37. (84) A
human monoclonal antibody or a portion thereof produced  by a genetic
recombinant host (provided excluding the case where said  host is a
fertilized egg) of any one of (601 through (62) , or of any  X10 ane of (64)
through (83) (85) A pharmaceutical composition comprising the human
antibody of (1) or (2) and a pharmaceutically acceptable carrier.  (66) A
pharmaceutical composition comprising the human monoclonal antibody or a
portion thereof of any one of (3) to (42),  15 and a pharmaceutically
acceptable carrier. (87) A pharmaceutical composition comprising a human
monoclonal antibody or a portion thereof of (84) , and a pharmaceutically
acceptable carrier. (88) The pharmaceutical composition of any one of (85)
through  20 (87), wherein saidpharmaceutical composition is usedto
ilrizibitsign3l  trar_sduction into the cell mediated by AILIM. (89) The
pharmaceutical composition of any one of (85) through  (97), wherein said
pharmaceutical composition is used to prevent - proliferation of
AILIM-expressing cells. 25 (90) The pharmaceutical composition oany ^neof
(85) through  (37), wherein said pharmaceutical composition is used to
prevent  production of a cytokine from AILIM-expressing cells. (91) The
pharmaceutical composition of any one of (85) through  1871 , wherein said
pharmaceutical composition is used to induce signal  30 transduction into a
cell mediated by AILIM_ (92) The pharmaceutical composition of any one of
(85) -,=rough  (B7), wherein said pharmaceutical composition is used to
induce  proliferation of AILIM--expressing cells. (93) The pharmaceutical
composition. of any one of (95) through  35 (87) , wherein said
pharmaceutical composition is used to induce  production of a cytokine from
AILIM-expressing cells. 26  (94) The pharmaceutical composition of any one
of (g5) through (S71, wherein said pharmaceutical composition is used to
induce  



antibody-dependent cytotoxicity against AILIM-expressing cells,  and/or
immune cytolysis or apoptosis of AILIM-expressing cells. 5 (95) A
pharmaceutical composition for preventing, treating,  or prophylaxis of
delayed type allergy, comprising a substance having  an activity in
modulating signal transduction mediated by AILIM, and  a pharmaceutically
acceptable carrier. (96) The pharmaceutical composition of (95), wherein the
-6 substance is a protein substance, (97) Thepharmaceuticalcompositian_of
(96) , whereintheprote+- substance is selected from the group consisting o:
a) an antibody which binds to A'_'L=M or a portion thereof;  b) a
polypeptide comprising the whole or a portion of an  15 extraceliular region
of AILIM; c) a fusion polypeptide comprising the whole or a portion of  an
extracellular region of AILIM, and the whole or a portion of a  constant
region of immunoglobulin heavy chain; and d) a polypeptide which binds to
AILIM. 24 (98) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human antibody of (1) or (2},  (99) The
pharmaceutical composition of (97}, wherein said antibody that binds to
AIL=N. is The human monoclonal antibody of any  one of (3) through (42). 25
(100) The pnarrnaeeutical composition of (97) , wherein said  antibody
against AILIM is the human monoclonal antibody of (84).  (101) The
pharmaceutical composition of (95) wherein the  substance is a non--protein
substance. (102) The pharmaceutical composition of (101), wherein the  30
non--protein substance is DNA, RNA, or a chemically synthesized  compound,
(103) A method for identifying substances that bird to AILIM  or AILIM
ligand comprising the following processes: (a) preparing an insoluble
carrier on which the entire  35 extracellular region of AILIM or a portion
thereof is immobilized;  (b) preparing a polypeptide comprising the
wholeextracellular 27  region of AILIM ligand or a portion thereof labeled
with a labeling  material that emit a detectable signal; 



(c) reacting the insoluble carrier in process(a) with the  polypeptide in
process (b); 5 (d) reacting the insoluble carrier of process (a), the
polypeptide of process (b] and said substance to each other in any
arbitrary orders; (e) detecting the signal emitted from said labeling
material  contained in the complex produced inprocess (c) , and the signal
emitted  .,,,10 from said IaheIingmaterial contained in the complexproduced
inprocess  (d}, respectively; and (.f) comparing the magnitude of each of
signals detected in  process fey. (104) A method for identifying substances
that bind to AILIM  15 or ,ILIM ligand comprising the following processes:
(a) preparing an insoluble carrier on which the entire  extracellular region
of AILIM ligand or a portion thereof is  immobilized; (b) preparing a
polypeptide comprising the whole extracellular  20 region of AILIM or a
portion thereof labeled with a labeling material  that emit a detectable
signal; (c) reacting the insoluble carrier in process (a) with the
polypeptide in process (b); (d) reacting the insoluble carrier of process
(a), the  25 polypeptide ^f process (b) and said substance to each other in
any  arbitrary orders; (a) detecting the signal emitted from said labeling
material  contained_n the complexproduced in process (c) , and the! signal
emitted  framsaidlabeling material cortainedinthecomplexproducedin process
30 (d), respectively; and (f) comparing the magnitude of each of signals
detected in  process (e). (105) The method of (103) or (104), wherein said
polypeptide  comprising the whole extracellular region of ALLIMOr a portior.
thereof  35 is a fusionpolypeptide comprising a polypep tide, comprising the
whole extracellular region of ,.SLIM or a portion thereof, and the whole  a
2a  constant region of immunoglobulin heavy chain or a portion thereof. 



(106) The method of (103) or (104) , wherein said polypeptide  comprising
the whole extracellular region of AILIM ligandor a portion  thereof is a
fusion polypeptide comprising a polypeptide, comprising 5 the whole
extracellular region of AILIM ligand or a portion thereof,  and the whole
constant region of immunog lobul in heavy chain or a portion  thereof. (107)
The method of any one of (103] through (106) wherein  said AILIM is a human
AILIM. (109) The method of any one of (103) through (107) wherein  said
AILIM ligand is a human AILIM ligand. The present inventions are described
in detail herein bet.  by defining terminologies of the present invention.
f:arein, "mammal" means human, bovine, goat, rabbit, mouse, rat,  15
hamster, and guinea pig; preferred is human, rabbit, rat, hamster,  or mouse
and particularly preferred is human, rat, hamster, or mouse The term
"mammals other than humans" and "non-human mammals"  used herein, are
synamic to each other, meaning all mammals other  that. humans defined
above. 20 The term "amino acids" used herein, means every amino acid
existing in nature, preferably those described according to the
alphabetical three letters system or single letter system as shown  below:
glycine (Gly/G) , alar.ine (Ala/A), valir.e (Gal/V), leucin  25 (Leu/L) ,
isoleucine (Ile/I), serine (Ser/S), threonine f.Tl_r/T),  aspartic acid
(Asp/D), glutamic acid (Glu/E), asparagine (Asn/N),  glutamine (Gln/Q) ,
lysine (Lys/x) , argir_ine (Arg/R) , cystaine (Cys/C},  methionine (.Met/M),
phenylalanine (Phe/F), Tyrosine (Tyr/Y),  tryptophan (Trp/W) , histidine
(His/H), proline (Pro/P) 30 The term "ALUM" used herein is the abbreviation
for Activation  Inducible Lymphocyte Immunomodulatory Molecule, indicating a
mammalian cell surface molecule having the structure and functior.  as
already described in a previous report, more preferably a  human--derived
AILIM in particular (for example, International 35 Immunology,Vol.
12,No.1,p.5l-55;GenBanicAccessionNumber;BAAB2129  (human), BAAS212B (rat),
SAAB2127 (rat variant), and BAAB2126 29  (mouse) 



Alternatively, this AILIM is also referredto as ICOS (Unexamined  Published
Japanese Patent Application RJP-A) No. Eel 11-29599,  International Patent
Application No. W098/38216), and these  5 abbreviations indicate the same
molecule. AILIM Iigand" used herein means a cel.1 surface molecule which
interacts with said co-stimulatory molecule AILIM (ICOS), and is  referred
to as B7r, B7RP-1, GL50 or LICOS (Nature, Vol. 402, No. 6763,  p.327-832,
1999; Nature Medicine, Vol. 5, Na. 12, p.1365-1369, 1999; 0 J. immunology,
Vol, 164, p.1653-1657, 2000; Curr. Biol. Vol. 10, No.  6, p.333-336, 2000).
Moreover,"AILIM'used herein alsa includesa oolypeptide having  substantially
the same amino acid sequence as that of AILIM of each  mammal described in
the references, and particularly preferably, that 15 of human AILIM.
Furthermore, a human AILIM variant which is similar  to the rat AILIM
variant already reported (GenBa:_k Accession Number;  SAA82127) is also
included in AILIM" of this invention. "AILIM ligard" used herein is also
defined to have a similar  meaning as above. 20 Herein, "polypeptides having
essentially idontical amino acid  sequence" means variant polypeptides as
described below. That is, as long as these variant polypeptides have
biological _  properties essentially equivalent to the natural type AILIM
(particularly preferably the human-derived AILIMI, they a:e 25 polypeptides
of this invention. Like those havingamirro acid sequence  of the natura;.
type AILIN, in which a plurality of amino acid residues,  preferably 1 to 10
amino acid residues, most preferably 1 to 5 amine  acid residues are deleted
and/or modified, and to which a plurality  of amino acid residues,
preferably 1 to 10 amino acid residues, most  30 preferably 1 to 5 amino
acid residues are added. Furthermore, they may be variant polypeptides
having plurality  of these substitution, deletion, modification and addition
of amino  acid residues in the molecule. "AZ LIM ligard" in this invention
is also defined to have a similar  35 meaning as above. AILIM (particularly
human AILIM) and AILIM ligand {particularly 3D  human AILIM ligand) in this
invention can be prepared by, in addition,  



to gene recombinant zechnique, appropriately using well-known methods  in
this technical field such as chemical, synthesis method, cell culture
method, etc_ or these methods with modifications. 5 Such substitution,
deletion, or insertion of amino acids can  be achieved according to the
usual method (Experimental Medicine:  SUPPLEMENT, "Handbook of Genetic
Engineering" (1992) ; and so or.) Examples of methods for prodccing mutant
polypeptides as  mentioned above are synthetic oligonucleotide site-directed
`.0 mutagenesis (gapped duplex method) , point mutagenes i s by which a
paint mutation is introduced at random by treatment :rith nitrite or sulfite
the method by which a deletion mutant is prepared with Sa13l enzyr,  and the
like, cassette mutagenesis, linker scanning method, miss  incorporation
method, mismatch primer method, DNA segment synthesis  15 method, etc.
Synthetic oligonucleotide site-directed mutagenesis (gapped  duplex method)
can be, for example, performed as follows. The region  desired to be
mutagenizad is cloned into M13 phage vector having amber  mutation to
prepare the single-stranded phage DNA. After RF I DNA 20 of M13 vector
without amber mutation is Linearized by restriction  enzyme treatment, DNA
is mixed with the single-stranded phage DNA  C mentioned above, denatured,
and annealed thereby farming "gapped duplex DNA." A synthetic
oligonucleotide into which mutations are  introduced is hybridized with the
gapped duplex DNA and the  25 closed-circular double-stranded DNAs are
prepared by the reactions with DNA polymerase and DNA ligasa_ E. coli mutS
cells, deficient  in mismatch repair activity, are trans fected with this
DNA.. coli  cells without suppressor activity are infected with tk e grown
phages,  and only phages without amber mutation are screened. 30 The method
by which a point mutation is introduced with nitrite  utilizes, for example
the principle as mentioned below. If DNA is  treated with nitrite, bases are
deaminated to change adenine into  hypoxar_thine, cytosine into uracil, and
guanine into xanthine. If  deaminated DNA is intro du ced into cells , "A:
T" and "G: C" are replaced 35 with "G:C" and "A:T", respectively, because
hypoxanth-re, uracil,  and xantbir_e form a base pair with cytosine,
adenine, and thymire, 31  respectively, in the DNA replication. Actually,
single-stranded DNA  



fragments treated with nitrite are hybridized with "gapped duplex  bNA", and
thereafter mutant strains are separated by manipulating  in the same way as
synthetic aligonucleotid.esite-directedmutagenesis  5 (gapped duplex
method). '_n addition, "AILIW" herein also includes "a portion" of said
AKIN?. Herein, "aportivn"meansapolypeptidecomprisingar_ypartial  sequence of
the above-defined AILIM amino acid sequence. Preferably, said portion
indicates the extraceltuiar region  iD of above-defined AILIM (particularly
preferably a human AILIM) or  any portion thereof. "AILIM ligand" inthis
invention is also defined to have a similar  meaning as above. "Portion" of
said AILIM (preferably the extracellular region  15 of AILIM or any portion
thereof) can be prepared according to well-known  methods in this technical
field as described below or according to  their modified methods by genetic
recombination technique or chemical  synthesis method, or by suitably
cleaving AILIM (particularly  preferably a human AILIM) isolated by cell
culture method using  20 proteolytic enzymes, etc. "Portion of AI11M ligand"
can be also prepared by similar methods  as described above. "Human
antibody" of this invention is a human antibody which - binds to the
above-defined AILIM or a portion thereof (particularly  25
preferablyahuman-derivedAILTMoraportionthereof) . Specifically, it means a
human-derived polycloaal antibody (human polyclonal  antibody, human anti
serum) or human -derived monoclonalantibody (human  monoclonal antibody)
"Ffuman monoclonal antibody" of this invention is a human  30 monoclonal
antibody which binds to the above-def fined AILIM or a portion  thereof
(particularly preferably a human-derived AILIM or a portion.  hereof). More
specifically, all the regions comprising the variable and  constant regions
of the heavy chain (N-chain), and the variable and  35 constant regions of
the light chain (L-chain) consist of human immunoglobuIin derived from gene
encoding 5 aid hu!nan immu: oglobuli: . 32  L-chain is exemplified by human
x chain or human X chain. 



Human monoclonal antibody which binds to AILIM (particularly  preferably
a'ruman-derivedAILIM) of this invention or aportion thereof  is a human
monoclonal antibody having characteristic defined in any  5 of
aforementioned {5) through (42) or (841. More specifically, it includes
various human monoclonal  antibodies having various characteristics and
industrial  applicability as described in examples and drawings below. A
preferred embodiment of human monoclonal antibody of this  .__O invention is
a human monoclonal antibody which binds to AILIM or a  portion thereof
defined in any of aforementioned (5) through (47'  or (B41. Most preferable
embodiment is a human monoclonal antibody which  binds to human AILIM as
described in (30) or (39) . 15 "Human monoclonal antibody" of this invention
can be prepared  by immunizing following transgenic non-human mammals
producing human  antibody with any of the immunogens (antigens) described
below. (a) a natural cell or artificially established cell line  expressing
aforementioned AILIM (particularly preferably a  20 human-derived AILIM) on
the cell surface; (b) a genetic recombinant cell prepared using genetic
recombination techniques so as to express above-defined AILIM _
(particularly preferably a human-derived A!LTM) on the cell surf ace: (c) a
cell lysate obtainedbysolubilizing cellsaforementione  25 in (a) or (b), or
a polypeptide fragment of AILIM (particularly  preferably a human-derived
AILIM) purified from said call lysate; (d) a genetic recombinant call
prepared using genetic  recombination techniques so as to express a portion.
(particularly  preferably the extrace).]-ular region or anypreferablepeptide
thereof) 30 of above-defined AIL:M (
articularlypzeferablyahuman-derivedALLIM)  as a soluble polypeptide; (e) a
culture supernatant obtained by culturing the genetic  recombinant cell
aforementioned in (dl or an extracellular region.  polypeptide (soluble
AILIM) of AILIM (particularly preferably a 35 human-derived AILIM) purified
from said culture supernatant; or  (f) a portion (particularly preferably
the extracellular 33  region or any preferable peptide thereof) of
chemically synthesized  



AILIM (particularly preferably a human-derived AILIM). Furthermore,
monoclonal antibody of this invention can be also  obtained from culture
supernatant by culturing a "genetic recombinant  5 host" [herein, said host
is an eukaryotic cell other than fertilized eggs (preferably mammalian cells
such as CHO, lymphocytes, andmyeloma  cells)], which can be prepared by
transforming a host with cDtiAs  (preferably a vector containing said cDNAs)
encoding each of the heavy  and light chains of such a humar, monoclonal
antibody of this invention 10 using genetic recombination techniques, and
which produces genetic  recombinant human monoclonal antibody. Specifically,
the monoclonal antibody of this invention can  be obtained by culturing
genetic recombinant host described in any  of aforementioned (60) through
(62) or (64) through (80) of this 15 invention (herein, said host is an
eukaryotic cell other than a  fertilized egg (preferably mammalian cells
such as CHO, Lymphocytes ,  and myeloma cells)). In addition, human
monoclonal antibody of this invention may  be a human monoclonal antibody
having any isotype belonging to IgG  20 (IgG], IgG2, IgG3 and IgG4), Igt?,
IgA (IgAl and IgA2), Ig- or igE_ Preferably, said monoclonal antibody
belongs to TgG (IgGl, IgG2, IgG3  and IgG4), more preferably IgG], IgG2 or
T_gG4. Human monoclonal antibody of this invention can be prepared  by
immunizing transgenic nor.-human mammal producing human antibody  25 such as
human antibody-producing transgenic: mouse described below with any of the
immunogens ]antigens) aforementioned in (a) through  (f) according to known
commonly used manufacturing method. That is, for example, said transgenic
non-human. mammal producing  human antibody is immunized with said antigen
in combination with  30 Freund's adjuvant as the occasion demands.
Polyclonal antibody ca be obtainedframseracollectedfromsaidim,muni:edanimal.
Monoclonal  antibody can be manufactured by preparing fusion cells
(hybridomas)  from said antibody-producing cells isolated from said
iremunized animal  and myeloma cells with no autoantibody-producing ability,
and cloning 35 said hybridomas to se:.ect a clone producing the monoclonal
antibody  with a specific affinity to the antigen used for immunizing the
mammal. A  More specifically, monoclonal antibody can be prepared as 



described below. That is, said human antibody-producing transgenic
non-human mammal (particularly preferably "human antibody-producing
transgenic mouse") is immunized by injecting any of the immunogens 5
aforementioned in (a) through (W intradermally, intramuscularly,
intravenously, into the footpad, or iptraperitweally once to several  times,
or transplanting said immunogen into said mammal. Usually,  immunisations
are performed once to four times every one to fourteen  days after the first
immunization. Antibody-producing cells ara L-x0 obtained from the mammal so
immunized in about one to five days after  the last immunization. The
frequency and interval of thrnucizatior  can be appropriately arranged
depending on, e.g,, property of ti_  immunogen used. Kybzidomas that secrete
a human monoclonal antibody can be  15 prepared by the method of Kohler and
Milstein !Nature, Vo1.256,  pp.495-497 (1975)) and by its modified method.
Namely, hybridomas  are prepared by fcsing antibody-producing calls
contained in a spleen,  lymph rode, bone marrow, or tonsil obtained from the
human  antibody-producing trans genic non-human mammal immunized as
mentioned 20 above, preferably a spleen, with myelomas without
autoart_ibody-producing ability, which are derived from, preferably, a
mammal such as a mouse, rat, guinea pig, hamster, rabbit, or human, - or
more preferably, a mouse, rat, or human. For example, mouse-derived myeloma
P31X63-AG8.653 (ATCC No  25 CRL-1580), P31NS11L-Ag4-1 (NS-t), P31X63-Ag8.U1
(P3U1), SP2/0-Ag14  (Sp?/0, Sp2), NSO, PAL, FO, or $W5147, rat-derived
myeloma  210RCY3-Ag.2.3.,orhuman-derived myeloma U-266AR1,GNII500-6TG-AI -2,
UC729-6, CEM-AGR, D1R11, or CENT-T15 can be used as a myeloma used  for the
cell fusion. 30 Cells producingmonoclonalantibodies (for example,
hybridoataS)  can be screened by cultivating the cells, for example, in
microtiter  plates and by measuring the reactivity of the culture
supernatant  in the well in which hybridoma growth is observed, to the
immunogen  used for the immunization mentioned above, for example, by enzyme
35 immunoassay such as radio immunoassay (RIA) and enzyme-linked
immuno-solvent assay (ELISA). 35  The monoclonal antibodies can be produced
from hybridomas by 



cultivating the hybridomas in vitro or in vivo such as in the ascites  fluid
of a mouse, rat, guinea pig, hamster, or rabbit, preferably  a mouse or rat,
more preferably mouse and isolating the antibodies 5 from the resulting the
culture supernatant or ascites fluid of amammal.  Monoclonal antibodies of
this invention can be manufactured  on a large scale by the following
method: (1) genes (cDNAs, etc.) encoding each of the heavy and light  chains
of said monoclonal antibody are cloned from said hybridomas;  ~,i0 (2)
cloned genes encoding each of the heavy and light chains are inserted into
separate vectors or a single vector to prepare the  expression vector; (3)
said expression vector is transferred into a fertilized  egg of a desired
non-human mammal (such as goat) ; 15 (4) said fertilized egg transferred
with the gene is  transplanted into the uterus of a foster mother to obtain
a chimeric  non-human animal; (5) byfurther mating said chimeric go at with
another non-human  mammal, a transgenic non-human mammal (cattle, goat,
sheep or swine)  2D with genes encoding each of said heavy and light chains
incorporated  into the endogenous gene is produced; and r (6) from the milk
of said transgenic non-human mantnal,  monoclonal antibody derived from said
human monoclonal antibody gene - is obtained on a large scale (Nikkei
Science, April, 1997, p.78-841 . 25 Cultivating in vitro the cells producing
the monoclonal  antibodies can be performed depending on, e.g. , the
property of cells  to be cultured, the object of a test study, and the
various conditions  of a cultivating method, by using known nutrient media
or any nutrient  media derived from known basal media for growing,
maintaining, and 30 storing the hybridomas to produce raonocianal antibodies
in culture  supernatant. Examples of basal media are low calcium
concentration media  such as Ham`E12 medium, MCDB153 medium, or low calcium
concentration  HEM medium, and h igh calcium concen*trationmediasuch
asMCDB104medium, 35 MEMmedium, D :MEMmediur, RPMI1640 medium, ASF1a4 medium,
or RD medium.  The basal media can contain, for example, sera, hormones,
cytokines, 36  and/or various inorganic or organic substances depending on
the  



objective. Monoclonal antibodies can be isolated and purified from the
culture supernatant or ascites fluid mentioned above by saturated  5
ammonium sulfate precipitation, euglobulin precipitation method, caproicacid
method, caprylicacid method, ion exchange chromatography  (DEAE or DE52),
affinity chromatography using anti-immunoglobulin  column or protein A
column. Human monoclonal antibody of this invention includes human  ~0
monoclonal antibodies consisting of the heavy chain and/or light chain  of
which amino acid sequence for each chain have one or more amir  acid
residues deleted, substituted or added. Herein., 'more amino acid residues"
means a plurality of amino  acids, specifically 1 to 10 amino acid residues,
preferably 1 to 5  15 amino acid residues. A partial modification (deletion,
substitution, insertion or  addition) as described above can be introduced
into the amino acid  sequence of human monoclonal antibody of this invention
by partial  alteration of base sequence encoding said amino acid sequence.
This 20 partial alteration of base sequence can be introduced by standard
method using knowr.site-specific mutagenesis technique (?roc. Natl.  Acad.
Sci. USA, Vol. 81, p.5662-5666, 1984). "Transgenic human antibody-producing
non-human mammal"  particularly human antibody-producing transgenic mouse
which is  25 preferred embodiment, can be prepared according to published
literature (Nature Genetics, Vol. 7,p.13-21, 1994; Nature Genetics,  Vol.
15, p.146-156, 1997; Published Japanese Translation of  International
Publication. No. Hei 4-504365; Published Japanese  Translation of
Publication No. Hei 7-509137; Nikkei Science, June, 30 p.40-50, 1995;
International Patent Publication No. W094/25585;  Nature, Vol,
368,p.856-859, 1994; and Published JapareseTranslation  of Publication No-
E?ei 6-500233, etc.) Specifically, said human antibody-producing transgenic
mice  can be prepared, for example, using techniques consisting of the  35
following processes: (1) preparing a knockout mouse which endogenous
unmunoglobulin 37  heavy chain gene is functionally inactivated by
substituting at least  



a portion of gene locus of the mouse endogenous immunoglobulir, heavy  chain
with a drug tolerance marker gene such as neomycin tolerance  gene) by
homologous recombination; 5 (2) preparing a knockout mouse witch endogenous
immunoglobulin  light chain gene (particularly the is chain gene) is
functionally  inactivated by substituting at least a portion of gene locus
of the  mouse endogenous immunoglobulin light chain with a drug tolerance
marker gene (such as neomycin tolerance gene) by homologous  i0
recombination; (3) preparing a transgenic mouse which desired region of the
human immvnoglobulin heavy chain gene Locus is incorporated into the  mouse
chromosome using a vector represented by the yeast artificial  chrcmosome
{YAC] capable of carrying a giant gene; 15 (4) preparing a transgenic mouse
which desired region of the  human immur_oglobulin light chain gene locus
(particularly the K chain  gene) is incorporated into the mouse chromosome
using a vector  represented by the yeast artificial chromosome (YAC) capable
of  carrying a giant gene; and 20 (5) preparing a transgenic mouse which
endogenous  im unoglobttli.n heavy and light chains gene loci are both
functionally  inactivated and which chromosome is incorporated with the
desired _  regions of both of the human immur_oglobulin heavy and light
chains  gene loci by mating knockout and transgenic mice aforementioned in
25 (1) through (4) in arbitrary orders. The above-described knockout mouse
can be prepared by  substituting the suitable region of the mouse endogenous
immunoglobulir. gene locus with a foreign marker gene (such as neomycin
tolerance gene] based on homologous recombination to inactivate said 30 gene
locus so as not to be rearranged. For the inactivation using  said
homologous recombination, for example, a method referred to as  positive
negative selection (ENS) car. be used {Nikkei Science, May,  p.52-62, 9941,
Functional inactivation of the i. munoglobuLin heavy chair, gene  35 locus
can be achieved, for example, by introducing a lesion into a  part of the J-
or C-region. (for example, Ci. region) . And functional 38  inactivation of
the imzuunoglobulin light chain (for example,X chain}  



can be achieved, for example, by introducing a lesion into a part  of J- or
C-region, or a region extending over J- and C-regions. A transgenic mouse
can be prepared according to the method as  5
usuallyusedarproducingatransger.icanima 1 (forexampla, see "Hewes t  Manual
of Animal Call Experiment", LIC press, Chapter 7, pp.361-408,  (1990)y.
Specifically, for example, the HPRT-negative  (hypoxanthir_e-guanine
phospheribosy'_transferase gene deficient) ES  cell (embryonic stem cell)
derived from a normal mouse blastocyst ..,; is fused with yeast containing
the YAC vector inserted with the gene  encoding said human immunoglobulirn
heavy chain gene locus or ligh'- chair. gene locus or a portion thereof and
the HPRT gene using spheronla_  fusion method. ES cells whose mouse
endogenous gene is integrated  with said foreign gene are selected by HAT
selection method. Then, 15 the ES cells screened are micro injected into a
fertilised egg obtained  from anotther normal mouse (blastocyst) (Proc.
Natl. Acad. Sci. USA,  Vol.17, No, 1-2, pp.73B0-7384 (1980): U.S. Pat. No.
4,873,191). The  blastocyst is transplanted into the uterus of another
normal mouse  as the foster mother. Then, chimeric transgenic mice are born
from 20 the foster mother mouse. By mating the chimeric transgenic mice with
normal mice, heterogeneic transgenic mice are obtained. By mating  the
heterogeneic transgenic mice with each other, homogeneic  transgenic mice
are obtained according to Mendel's laws. The 'portion of a monoclonal
antibody" used in the presen  25 invention means a partial region of the
above-mentioned human  monoclonal antibody of the present invention, and
specifically,  includes F (ab') ,, Fab', Eab, Fv (variable fragment of
antibody), sFv,  dsFv (disul fide stabilized Fv), or dAb (single domain
antibody) (Exp.  Opin. Ther. Parents, Vol.6, No.5, pp.441-456 {1996]). 30 "F
(ab' y2" and "Fab" can be produced by treating immunoglobulin  (monoclonal
antibody) with a protease such as pepsin and papa in, and  means an a-
tibody fragment generated by digesting irnmunoglobulin rear  the disulfide
bonds in the hinge regions existing between each of  the two H chains- For
example, papain cleaves IgG upstream of the 35 disulfide bonds in the hinge
regions existing between each of .he  two A chains to generate two
homoiogous antibody fragments in which 39  an L chain composed of Vu {L
chair-, variable region) and CL (L chain  



constantregion) , and anFichain fragmentcomposed ofA (Iichainvariable
region) and Cal (Ti region in the constant region of H chain) are  connected
at their C terminal regions through a disulfide bond. Each 5 of such two
homologous antibody fragments is called Fab". Pepsin a!so  cleaves IgG
downstream of the disulfide bonds in the hinge regions  existing between
each of the two H chains to generate an antibody  fragment slightly larger
than the fragment in which the two  above-mentioned Fab' are connected at
the hinge region. This antibody  L.lp fragment is called F(ab')2. "Binding
rate constant (ka)" herein means a value indicating  thebinding strength
(degree) of saidmornoclonal antibody to the target  antigen calculated based
on the antibody antigen reaction kinetics.  "Dissociation rate constant (kd)
means a value indicating the 15 dissociation strength (degree) of said
monoclonal antibody from the  target antigen. "Dissociation constant (Kd) 0
is a value obtained by  dividing said "dissociation rate constant (kd)" by
said binding rate  constant (ka)" value. These constants are used to
represent the  affinity of said monoclonal antibody to antigen and its
activity to  20 neutralize antigen. said constants can be analyzed according
to various methods,  and can be easily analyzed using a commercial assay kit
BiacoreX  {Amersham Pharmacia) or a similar kit according to the manual and
experimental method attached to said kit. ka, kdandKdvalues obtained 25
using said kit are expressed in 1!M.Sec5 llsec and M NOW units,
respectively. Higher ka values indicate stronger antigen binding  activity
of monoclonal antibody tested, and smaller Kd values show  stronger antigen
neutralizing activity of antibody. Human monoclonal antibody of this
invention includes those  30 having the ka, kd or Kd value as shown in
following (1) through (3):  (1) human monoclonal antibody which binds to
human A`LIM or a portion thereof with the binding rate constant (ka) of 1.0
x 2a  (IIM.Sec) or more, preferably 1.0 x 105 (1/M.Sec) or more. (2) human
monoclonal antibody which binds to human. AILIM or  35 a portion thereof
with the dissociation rate constant (kd) of 1.0  x 10` (l/Sec) or less,
Preferably 1.0 x 10 5 (1/sec) or less. 40  (3) human monoclonal antibody
which has a reactivity to human 



AILIM or a portion thereof with the dissociation constant (Kd) of  1. 0 x
I0-' (Mi or less, preferably 1 _0 x 10-2 (M_) or Less andmorepreferably  1.0
x 109 (M) or less. 5 In this case, each value of ka, kd and Kd described
above is  expected to slightly fluctuate depending on various conditions at
the time of measurement with a margin of error but with practically  no
fluctuation in indexes in general. "Monoclonal antibody-producing cell" or
genetic recombinant  ~0 human monoclonal antibody-producing "genetic
recombinant host" of  this invention {therein, said host is a cell excluding
fertilized egr`  means any cell producing aforementioned human monoclonal
antiho.- of this invention. Specifically, for example, it includes cells
described in any  15 of following (1) through (3), but is not limited to
them: (1) human monoclonal antibody-producing B cell obtained by  immunizing
aforementioned human antibody-producing tranagenic  non-human mammal with
the above-defined immunoger. (antigen) and  collecting the cell from said
immunized animal. 2D (2) aforementioned fusion cell (hybridoma) resulted by
fusion  of the human monoclonal antibody-producing B cell thus obtained with
a myeloma cell derived from mammal. (3) genetic recombinant human monoclonal
antibody-producing - genetic recombinant cell obtained by transforming a
cell excludir_.  25 said 8 cell and hybr,-doma (for example, CHO (chinese
hamster ovarian) cell, BHE (baby hamster kidney) cell, lymphocyte such as
myeloma)  with the gene encoding said human m,noclonal antibody (gene
encoding  the heavy chain or that encoding the light Vain, or both genes)
isolated  from said human monoclonal antibody-producing B cell or human.  30
monoclonal antibody-producing fusion cell (hybridoma) Herein, the genetic
recombinant human monoclonal  antibody-producing genetic recombinant cell
aforementioned in (3)  namely means a genetic recombinant ca1_7. producing
the genetic  recombinant of human monoclonal antibody generated by the B
cell 35 described above in (11 or the hybridoma aforementioned in (2)  And,
"host" in "genetic recombinant host" of this inventio. 41  includes, in
addition to various mammalian cells as described above,  



fertilized eggs of any non-human mammals (goat, swine, sheep, cattle,  etc.)
. By transferring a gene (gene encoding the heavy chair, or that  encoding
the light chain, or both genes) encoding any monoclonal 5 antibody
{preferably human monoclonal antibody) to human AILIM of  this invention
into this fertilized egg, a genetic recombinant  fertilized egg of this
invention can be obtained. This genetic  recombinant fertilized egg is used
to prepare trarisgenic animals for  manufacturing the aforementioned protein
from the milk on a large  10 scale (Nikkei Science, April, 1997, p.73-84).
"A substance" composing the present invention, specifically  "a substance
having an activity in modulating the signal transduction  mediated by
AILIM", and more specifically "a substance having ar.  activity in
inhibiting proliferation of AILIM-expressing cells, or 15 in inhibiting
production of a cytokine by AIMM-expressing cells"  means a natural
substance present in the nature, or a artificially  prepared arbitrary
substance. "Substance" related to "substance binding to AILTM" and
"substance binding to AILTM ligand" herein also means any natural  20
substance in nature or any artificially prepared substance. Here, "the
signal transduction mediated by AIILIM" means the  signal transduction
through AILim, leading to a change of an arbitrary _  phenotype in the
AILTM-expressing calls (cell proliferation,  ac ovation of cells ,
inactivation of Cells, apoptos i s , and/or a change 25 of an ability for
producing an arbitrazy cytokine from AILIM-expressing  Cells), "The
substance' can be mainly classified into "a protein  substance" and "a
non-protein substance". Examples of the "protein substances" ate the
following  30 polypeptide, antibody (a polyclonal antibody, a monoclonal
antibody,  or a portion of a monoclonal antibody, and particularly
preferably  the human antibody mentioned above}. Shen the substance is an
antibody, the substance is preferably  a monoclonal antibody. When the
substance is a monoclonal antibody,  35 the substance includes not only s
non-human mammal derived mono clona antibody, but also a recombinant
chimeric monoclonal antibody, a 42  recombinant humanized monoclonal
antibody and human monoclonal  



antibody. Here, the "recombinant chimeric monoclonal antibody" is a
monoclonal antibody prepared by geneticengineering, and specifiCal Iy  5
means a chimeric antibody such as mouse/human chimeric ronoclonal antibody
whose variable regions are derived from immunoglobulin of  an non-human
mammal (mouse, rat, hamster, etc.) and whose constant  regions are derived
from -human immunoglobulin. The "humanized monoclonal antibody (CDR-grafted
antibody)" of  ~.;0 the present invention is a monoclonal antibody prepared
by genetic  engineering and specifically means a humanized monoc=oral
antibor  whereina portion or the whole of the complementarity determini.
regions of. the hypervariable region are derived from the  complementarity
determining regions of the hypervariable region from 15 a monoclonal
antibody of an non-human mammal (mouse, rat, hamster,  etc.), the framework
regions of the variable region are derived from  the framework regions of
the variable region tram human immunoglobu-L in,  and the constant region is
derived from human a constant region from  immunoglobulin. 20 The
complementarity determining regions of the hyper-variable  region exists in
the hypervariab?e region in the variable region of  an antibody and means
three regions which directly and cor_iplemer,tary - binds tDanantigen
(complementarity-determiningresidues, CDRM,CDR2  and CDR3). The framework
regions of the variable region mean fou 25 comparatively conserved regions
lying upstream, downstream or between  the three complementarity determining
regions (framework region,Ft,  FR2, FR3, and FR4). in other words, a
humanized monoclonal antibody means that in  which all the regions except a
portion or the whole of the  30 complemer_tar.ity determining- regions of
the hypervariable region of a non-human mamma''--derived monoclonal antibody
have been replaced  with their- corresponding regions derived from a human
_mmanoglobuIin.  The constant region. derived from. human immunoglobulin has
the amino acid sequence inherent in each isotype such as tgG (TgS., 1gG2,
35 IgG3, IgG4) , IgM, IgA, IgD, and IgE. The constant region of a humanized
monoclonal antibody in t.e present invention can be t:~at from hu-nan 53
immunoglobulir_ belonging to any isotype. Preferably, it is the  



constant region of human IgG. The framework regions of the constant  region
derived from humanimmaoglobulin are not particularly limited. When the
substance of the present invention is a polypeptide,  5 the substance
includes the foLlowirng polypeetide, a fragment of -..'ne  polypeptide (an
oligopeptide), a fusion polypeptide, a chemically  modified arse thereof.
Examples of an oligopeptide are a peptide  comprising 5 to 30 amino acids,
preferably 5 to 20 amino acids. The  chemical modification can be designed
depending on various purposes, 10 for example, the increased half-life in
blood in the case of  administering in vivo, or the increased tolerance
against the  degradation or increased absorption in digestive tract at the
oral  administration. Examples of the polypeptide are as follows: 15 (1)
Apolypeptide comprising the whore or a portion of an extra eellular  region
^f AILIM; (2) A fusion polypeptide comprising the whole or a portion of an
extracellular region of AIL IM and the whole or a portion of a constant
region of immunoglobulin heavy chair; or 20 (3) A polypeptide which binds to
ATLIM. Examples of the "non-protein are DNA, RNA, and a chemically
synthesized compound. Here, "DNA" means "DNA corrorisIng a partial
nucleotide sequence - of the DNA or chemically modified DNA thereof" useful
as an anti serse  25 DNA pharmaceutical designed based on a nucleotide
sequence of DNA (including cDNA and genomic DNA) encoding the above A-LI?7
(preferably  human AILIM). Specifically the antisense DIA can inhibit
transcription of DNA encoding the A=IM into mRNA, or translation  of the
mRNA into a protein by hybridizing DNA or RNA encoding AI TIM-30 The
"partial nucleotide sequence" as referred to here indicates  a partial
nucleotide sequence comprising an arbitrary number of  nucleotides in an,
arbitrary region. The partial nucleotide sequence  consists of 5 to 100
consecutive nucleotides, preferably 5 to 70  consecutive nucleotides, more
preferably 5 to 50 consecutive 35 nucleotides, and still more preferably5to
30 consecutive nucleotides.  When the DNA is used as an antisense DNA
pharmaceutical, the 44  DNA sequence can be modified chemically in part for
extending the  



half-life (stability) of the blood concentration of the DNA  administered to
patients, for increasing the  intracytoplasmic-membranepermeability of the
DNA, or for increasing 5 the degradation resistance or the absorption of the
orally administered  DNA in the digestive organs. The chemical modification
includes, for  example, the modification of the phosphate bonds, the
riboses, the  nucleotide bases, the sugar moiety, the 3' end and/or the .5'
end in  the structure of the ol.igor_ucleatide DNA. ~t0 The modification of
phosphate bond includes, for example, the  conversionof oneormore ofthe
bonds tophosphodiesterbonds (D- oligo'  phosphotothioate bonds,
phosphorodithioate bonds (S-oligo), meth,  phosphonate {MP-oligo),
psosphoroamidate bonds, non-phosphate bonds  or methyl phosphonothioate
bonds, or combinations thereof. The 15 modification of the ribose includes,
for example, the conversion to  2'-fluororibose or 2'-0-methylribose. The
modification of the  nucleotide base includes, for example, the conversion
to  5-propynyluracil or 2-amir_oadenire. Here, "RNA" means "RNA comprising a
partial nucleotide sequence  20 of the RNA or chemically modified RNA
thereof" useful as an anti sense  RNA pharmaceutical designed based on a
nucleotide sequence of RNA  encoding the above AILIM (preferably human
AILIM) The artisense RNA  can inhibit transcription of DNA encoding the
AILIM into mRNA, or  translation of the rRNA into a protein by hybridiaing
DNA or RNA encodin.  25 AILIM. The "partial nucleotide sequence" as referred
to here indicates  a partial nucleotide sequence comprising an arbitrary
number of  nucleotides in an arbitrary region. The partial nucleotide
sequence  consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
30 consecutive nucleotides, more preferably S to 50 consecutive
nucleotides, and still more preferably 5 to 30 consecutivenucleotid=s.  The
sequence of antisense RNA can be modified chemically Al part for extending
the halt-life (stability) of the blood concentration  of the RNA
administered to patients, for increasing the  35 antracytoplasmic-memnrane
permeability of the RNA, or for increasing the degradationrasistar_ce or the
absorption of the orally administered 45  RNA in the digestive organ. An
example of chemical modification is  



the chemical modification applied to the above antisense DNA. Examples of "a
chemically synthesized compound" are an arbitrary  compound except for the
above DNA, RNA and protein substances, having  5 the molecular weight of
about I00 to about 1000 , preferably a compound having the molecular weight
of about 100 to about 800, and more  preferably the molecular weight of
about L03 to about 600. A "polypeptide" included in the definition of the
above  "substance" means a portion (a fragment) of a polypeptide chain  LID
constituting AILIM (preferably human KLIM), preferably the whole or a
portion of an extracellu1ar region of the polypeptide constituting  Al M4 (I
to 5. amino acids may be optionally added into the N-term! nus  and/or
C-terminus of the region). AILLM involving in the present invention is a
transmembrane  15 molecule penetrating cell membrane, comprising I or 2
polypeptide  chains. Here, a "transmembrane protein" means a protein that
connects  with membrane through the hydrophobic peptide region penetrating
the  lipid bilayer of the membrane once or several times and whose structure
20 is, as a whole, composed of three main regions, that is, extracellular
region, transmembrane region, and cytoplasmic region, as seen in many  L
receptors or cell surface molecules. Such a transmembrane protein
constitutes each receptor or cell surface molecule in one form of - a
monomer, homodimer, heterodtmer or oligomer with another ctiain;s)  25
having the same or different amino acid sequence. Here, an "extracellular
region" means the whole or a portion  from the partial structure (partial
region) from the entire structure  of the above-mentioned transmembrane
protein where the partial  structure exists outside of the membrane. In
other words, it means 30 the whole or a portion of the region of the
transmembrane protein  except the region incorporated into the membrane
(transmembrane  region) and the region existing in the cytoplasy following
the  transmembrane region (cytoplasmic region). " A fusion polypeptide"
included in the above "protein substance"  35 means a fusion polypeptide
comprising the whole or a portion of an  extracelluIar regian of a palypepti
de constituting AILIN (preferably 46  human AILIM), and "the whole ^r a
portion of a constant region of  



immur_oglobulin heavy chain (Ig, preferably human Ig) ". Preferably,  the
fusion polypeptide is a fusion polypeptide with an extracellular  region of
AILIM and a portion of a constant region of human IgG heavy 5 chair, and
particularly preferably, a fusion polypeptide of an  extracellular region of
A'_LIM and a region (Fc) of human IgG heavy  chain comprising a hinge
region, CH2 domain and CH3 domain. As IgG,  IgGI is preferable, and as
AILIM, human, mouse, or rat AILIM is  preferable (preferably human.). "The
whole or a portion of a constant region of human  immunoglobulin (Ig) heavy
chain" used herein means the constant regir '  or the Fe region of
human-derived irnmunoglobulin heavy chain {H c ai.  as described., or a
portion thereof. The immunoglobulin can be any  irnmunoglobulin belonging to
anyclassandanysubclass. Specifically, 15 examples of the immunoglobulin are
IgG (IgG'_, IgG2, IgG3, and IgG4),  IgM, IgA (IgAl and IgA2) , IgD, and IgE.
Preferably, the immur_oglobu1in  is IgG {IgGI, IgG2, IgG3, or IgG41 , or
IgM. Examples of particularly  preferable irmur_oglobulir. of thapresant
invention are those belonging  to human-derived IgG (IgGl, IgG2, IgG3, or
IgG4) 24 Immunoglobulin has a Y-shaped structural unit in which four  chains
composed of two homologous light chains (L chains) and two  homologous heavy
chains (E chains) are connected through disulfide - bonds (S-S bonds). The
light chain is composed of the light chain - variable region (VL) and the
light chain constant region [Cr,). Th 25 heavy chain is composed of the
heavy chain variable region (VR) and  the heavy chain constant region (CY) .
The heavy chain constant region is composed of some dortiains  having the
amino acid sequences 22,herent In each class llgG, Zg*^_,  IgA, Ig-, and
IgE) and each subclass (IgGI, rgG2, IgG3, and IgG4,  30 IgAl, and IgA2). The
heavy chain of IgG (IgGI, IgG2, IgG3, and !g341 is compoFed  of Vii, CPI
domain, hinge region, CH2 domain, and CH3 domain in this  order from N
terminus . Similarly, the heavy chain of lgGl is composed of V[,, Cy,1
domain ,  35 h inge region, Cy12 domain, and CYL3 domain in this order from
N terminus .  The heavy chair. of IgG2 is composed of Vy, CY21 domain, hinge
region., 47  Cy?2 domain, and Cy23 domain in this order from N terminus .
The heavy  



chain of IgG3 is composed of VK, Cy31 domain, hinge region, Cy.32 domain,
and Cy33 domain in this order from N terminus. The heavy chain of  IgG4 is
composed of VK, Cy41 domain, hinge region, Cya2 domain., and 5 Cy33 domain
in this order from N terminus. The heavychain of IgA is composed of Va, Cal
domain, hinge region,  Coc2 domain, and Cei3 domain in this order from N
terminus.  Similarly, the heavy chain of IgAl is composed of VR, Call
domain, hinge region, Ca12 domain, and Ca13 domain in this order from N
ten^ir_us .  16 The heavy chain of IgA2 is composed of Vii, Csc2l domain,
hinge region,  Coc22 domain, and CM23 domain in this order fram N terminus.
The heavy chain of Igo is composed of VR, CSI domain, hinge region,  C52
domain, and C33 domain in this order from N terminus. The heavy chain of IgM
is composed of Vj, C1 domain, C42 domain,  15 C3 domain, and Cg4 domain in
this order from N terminus and have  no hinge region as seen in IgG, IgA,
and IgD. The heavy chain of IgE is composed of VR, Ctl domair., Ce2 domain,
Cs3 domain, and Ce4 domain in this order from N terminus and have no  hinge
region as seen in Ig;, IgA, and IgD. -20 If, for example, IgG is treated
with papain, it is cleaved at  the slightly N terminal side beyond the
disulfide bonds existing in  the hinge region where the disulfide bonds
connect the two heavy chains  to generate two homologous Fab, jr. which a
heavy chain fragment composed - of VK and CHI is connected with one light
chain through a disulfide 25 bond, and one Fc, in which two homo Logous
heavy chain Fragments composed  of the hinge region, DH2 domain, and CH3
domain are connected through  disulfide bonds (See "Imm)anology
Illustrated", origir-al 2nd ed.,  Nankodo, pp.65-75 (1992); and "Focus of
Newest Medical Science  Recognition. Mechanism of Immune System'", Nankodo,
pp4-7 (99-) 30 and so on). Namely, "a portion of a constant region of
immunog_obulin heavy  chain" mentioned above means a portion of a constant
region of an  tmmunoglobulin heavy chain having the structural
characteristics as  mentioned above, and preferably, is the constant region
without Cl 35 domain, or -he Fc region. Specifically, example thereof is the
region  composed of hinge region, C2 domain, and C3 domain. fram each of
IgG, 48  IgA, and IgD, and is the region composed of C2 domain, C3 domain,
and C4 domain from each of IgM and IgE. A particularly preferable  



example thereof is the ?c region of human-derived IgGl. The fusion
polypeptide mentioned above has the advantage that  5 the fusion polypeptide
can be purified extremely easily by using  affinity column chromatography
using the property of protein A, which  binds specifically to the
immunoglobulin fragment because the fusion  polypeptide of the present
invention has a portion of a constant region  (for example Fr-} of an
immunoglobulin such as IgG as mentioned above 0 as a fusion partner.
Moreover, since various antibodies against the  Fe of various
immunoglobulins are available, an immunoassay for t1'  fusion polypeptides
can be easily performed with antibodies again,  the F- -A polypeptide which
hinds to AILIM" is included in "a  15 polypeptide" included in the
definition of the above "substance".  Specific examples of "a polypeptide
which binds to AILIM" are the whole or a portion of a polypeptide
constituting known B7h, B7 RP-'- I  GL50 or a molecule called LICOS which
are ligands interacting with  AILTh4 (Nature, Vol.402, No.6763, pp.827-832,
1999; Nature Medicine, 20 Vol. 5,No.12,pp.1365-1369,1999;..:mmunology,
Vol.164,pp.1653-1657,  2000; Curt. Biol., Pol.10 No 6, pp.333-336, 2000).
Preferably, the polypeptide is a polypeptide comprising the  whole or a
portion of an extracellular region of the above ligands - (B7h, 37R2-1,
GL50, LICOS), or a fusion polypeptide comprising th 25 polypeptide, and the
whole or a portion of a constant region of  immunoglobulin heavy chain
(preferably human immunoglobulin) . Here,  the terms "an extracellular
region" and "a constant region of  immunoglobulin heavy chains have the same
meaning as the above. The polypeptida, a portior of the polypeptide
(fragment) , and  30 fusion polypeptide mentioned above can be produced not
only by  recombinant DNA technology as mentioned below but also by a method
well known in the art such as a chemical synthetic method and a cell
culture method, or a modified method thereof. The "antibody" of the present
invention can be a po?yclonal  35 antibody (antiserum) or a monocional
antibody against mammalian AI _-.IM  (particularly preferably human AILIM)
defined above, and preferably 49  a monoclonal antibody. Specifically the
antibody is an antibody having an activity  



in inhibiting proliferation of AILIM-expressing cells by biding to  AILIM,
or inhibiting production of interferon 7 or interleukin 4 by  5
AILIM-expressing cells through biding to AILIM. Welayed type allergy" herein
this allergy mediated by cellular  immunity (particularly mediated by
Thl-type T cell) , that is, the  allergy is mediated by T well sensitized
with antigen (memory T cell  memorizing antigen) and is referred to any
allergy, which takes DLO approximately 24 to 48 hours to exhibit alLergic
reaction accompanied  with inflammation caused by saidmemozy T cell when the
living organism  sensitized with an antigen is re-contacted with the same
antigen. This delayed type allergy includes allergy to an infectious
pathogenic antigen such as tuberculin allezgy derived from  15 Mycobacterium
tuberculosis, a transient Jones-Mote delayed type allergy to a minute
quantity of protein, contact allergy to chemicals  such as picryl chloride
or plant toxin such as lacquer, or allergy  related to graft rejection to
graft observed in the allograft. "pharmaceutical composition" hereir_means a
composition useful  20 as a drug comprising as the effective ingredients
antibody (preferably  human antibody), :which binds to AILIM (preferably
human AILIM) ur  a portion thereof, or monoclonal antibody (preferably human
nonoclonal  antibody) or a portion thereof and a "pharmacologically
acceptable - carrier". 25 The "pharmaceutically acceptaF~le carrier"
includesa excipient,  a diluent, an expander, a decomposition agent, a
stabilizer, a  preservative, a buffer, an emulsifier, an aromatic, a
colorant, a  sweetener, a viscosity increasing agent, a flavor, a solubility
increasing agent, or other additives. 30 ^sing one or more of such carriers,
a pharmaceutical composition  can be formulated into tablets, pills,
powders, granules, injections,  solutions, capsules, troches, elixirs,
suspensions, emulsions, or  syrups. The pharmaceutical composition can be
administered orally or  35 parenterally. Other forms for parenteral
administration include a  solution for external application, suppository for
rectal 50  administration, and pessary, prescribed by the usual method,
which  comprises one or more active ingredient. 



The dosage can vary depending on the age, sex, weight, and symptam  of a
patient, effect of treatment, administration route, period of  5 treatment,
or the kind of active ingredient {polypeptide or antibody mentioned above)
contained in the pharmaceutical composition- Usually, the pharmaceutical
composition can be administered to an  adult in a dose of 10 & to 1000 mg
(or 10 dig to 500 mg) per one  administration. Depending on various
conditions, the dosage less than 0 that mentioned above may be sufficient in
some cases, and the dosage  more than that mentioned above may be necessary
in other cases  In.particular, the injection can be producedby dissolving
suspending the antibody in a non-toxic, pharmaceutically acceptable  carrier
such as physiological saline or commercially available  15 distilled water
for injection with adjusting a concentration to 0.1  pig antibody/ml carrier
to 10 mg antibody/ml carrier. The injectior_thus produced canbe administered
to a human patient  in need of treatment in a dose of l pg to 100 mg/ kg
body weight, preferably  50 pg to 50 mg/kg body weight once or more times a
day. Examples of 20 administration route are medically appropriate
administration routes  such as intravenous injection, subcutaneous
injection, intradermal  r". injection, intramuscular injection, or
intraperitoneal injection,  preferably intravenous injection. The injection
can also be prepared into a non-aqueous diluer,  25 (for example, propylene
glycol, polyethylene glycol, vegetable oil  suchasolive
oil,andalcoholsuchasethanol),suspension,oremulsion The injection can be
sterilized by filtration with a  bacteria-non-penetrated filter, by mixing
bacteriocide, or by  irradiation. The injection can be produced in the form
that is prepared 30 upon use. Namely, it is freeze-driedto be a sterile
so'_id composition,  and can be di s solved in sterile distilled water for
inj ection or another  solvent before use. pharmaceutical compositions
comprising the human antibodies  of this invention are useful as
pharmaceutical preparations, without  35 inducinghost immunorej ection due
to HANIA {human anti-mouse antibodyI , to control a variety of biological
reactions {e-g., proliferation 51  of cells expressing AILIII, cytokine
production by cells expressing  ALLIM, immune cytolysis or death (apoptosis)
of cells expressing AILIM  



and others) that are associated with AILIM-mediated transductior of
costimulatory signal (secondary signal) to AILIM-expressing cells, 5 and/or
as pharmaceutical preparations to treat or prevent various  diseases by
suppressing and inhibiting the onset and/or progress of  diseases associated
with AILIM-mediated signal transduction. The term "immune cytolysis" herein
indicates a biological  phenomenon as follows. X10 Lysis of the cell
(cytolysis) can be induced by an antibody  (particularly cell-lysing
antibody) as welL as by binding with killer  cells.. The. cell-lysing
antibody is a cytotoxic antibody, which  particularly has lysing activity an
cells such as immune cells, tissue  cell or sperms. When the antibody binds
to the cell-surface antigen, 15 it causes a cytotoxic effect on the cell or
induces cytolysis in the  presence of the complement. This immune cytolysis
is induced by the action of the complement  in conjunction with specific
binding of the antibody to cell-surface  antigen. The antibody bound to the
surface antigen activates C1. 20 complement (CI). Subsequently cell damage
sites are formed through  a series of complement-fixation reactions with C2
to C9 Complements  (C2-C9) , and then cellular contents are released from
the cells thereby _  lysing the cells. The term "antibody--dependent
cellular cytotoxicity" herein  25 indicates a biological event that is also
abbreviated as "?,OCC," and  is a cytotoxis action on target cel15 by
effector cells such as  lymphocytes, macrophages or polymorpronuclear
leucocytes, which  requires not only effector cells and target cells but
also an antibody  participating in the induction of the cytotoxic event. 30
The term "mixed lymphocyte reaction" herein means a biological  phenomenon
abbreviated as "MLR." The reaction is also referred to  as mixed leukocyte
reaction. Aliogenic leukocytes or .Lymphocytes derived from distinct
individuals are mixed with each other and cultured for several days,  35
thereby allowing blast formation of the cells and DNA synthesis in the cells
(i.e., cell proliferation) This reaction is referred 52  to as MtR
(allogenic MLR) DNA syntkesis (cell proliferation) can be analyzed by
arresting  



proliferation, of either of the lymphocytes. The arrest can be  accomplished
by treatment with irradiation or mitomycin. Analysis S can be carried out by
measuring the amount of DNA synthesized in the  other lymphocyte. The amount
of synthesized DNA can be analyzed by measuring  incorporation of thymidine,
labe'led with radioisotope such as tritium.,  into the nucleus of the cell.
1.3 DNA encoding AILIM (particularly preferably human AILLM) of  the present
invention can be obtained according to a commonly use'  method by using
procedures for cloning cDNA from mRNA encoding AILI.  procedure for
isolating genomic DNA and splicing them; procedure far  preparing the DNA by
PCR using a COMA sequence or mRNA sequence as 15 a template; or procedure
for chemically synthesizing the DNA_  DNA encoding the AILIM ligand in
accordance with the present  invention can also be obtained in the same
manner as described above. DNA encoding AILIM (particularly preferably the
human AILIM)  of the present invention can be prepared by cutting
(digesting) DNA  20 comprising DNA encoding AILIM prepared as such with
appropriate restriction enzymes, and as required, ligating the resultant DNA
fragment with a linker DNA or tag by using an appropriate DNA po.Lymerase
14 or the like, The DNA encoding AILIM ligand can also be prepared in  the
same manner. Z5 An exemplary method will be shownbelow to clone the
coNAencoding  AILI.'4 (particularly preferably the human AILIM; the protein
is  hereinafter referred to as the protein of interest) from the mRNA. A DNA
encoding AI LIM ligand can also be cloned in the same manner.  First,
messenger RNAencodin_g the protein of interest is prepared  30 from tissues
or calls expressing and producing the protein of interest. MRNA can be
prepared isolating total RNA by a known method such as
quanidine-thiocyanate method (Chirgwin, 7.M. et al., Biochemistry,  Vol. i8,
p5294, 1979) , hotphenolmetaod, orAGPCmethod, andsubjecting  it to affinity
chromatography using oligo-dT cellulose or poly-^  35 Sepharose. Ther., with
the mRNA obtained as a template, cDNA is synthesized, 53  for example, by a
well-known method using reverse transcriptase such  



as the method of Okayama et al. (Mol. Cell. Biol. Vol.2, p. 151 (1982) ,
ibid. Vol. 3, p.280 (1983) ) or themethod of Hoffman et al, (Gene Vol.25,
p. 253(1983) ),and converted into double-strandedCDNA. AcDNA library 5 is
prepared by transforming E. coli wit plasmidvectors , phage vectors ,  or
cosmid vectors having this cDNA or by transfecting E. coli after  in vitro
packaging. The plasmid vectors used in this invention are not limited as
lor_c as t -,-y are replicated and maintained in hosts. Any phage vectors
~,..0 that can be replicated in hosts can also be used. Examples of usually
used cloning vectors are pt1C19, 2.gt10, %gtll, and so on. When the  vector
is applied to immunological screening as mentioned below, the  vector having
apromoterthatcanexpress a gene encoding thepo1ypeptide  of the present
invention in a host is preferably used. 15 cDNA can be inserted into a
plasmid by, for example, the method  of Maniatis et at. (Molecular Cloning,
A Laboratory Manual, second  edition, Cold Spring Harbor Laboratory, p.1.53,
1989). cDNA can be  inserted into a phage vector by, for example, the method
of Hyunh  e-. al. (DNA cloning, a practical approach, Vol.!, p.49 (1995) ) .
These 20 methods can be simply performed by using a commercially available
clarirg kit (for example, a product from Takara Shuoo). The  recombinant
plasmid or phage vector thus obtained is introduced into _  appropriate host
cells such as a prokaryote (for example, E. col.:: - XL1Slue MRF', DH5a,
HB101, MC1061/P3, etc.), 25 Examples of a method for introducing a plasmid
into a host are  calcium chloride method, calcium chloride/rubidium chloride
method  described in Molecular Cloning, A Laboratory Manual (second edition,
Cold Spring Harbor Laboratory, p. 1..74 (19B9)), and electroporation
method. Phage vectors cane introduced into host cells by, for example, 30 a
method in which the phage DNAs are introduced into grown hosts after  in
vitro packaging. In vitro packaging can be easily performed with  a
commercially available in vi tro packaging kit (for example, a product  from
Stratagene or Amersham) . The cDNA. encoding the palypept_de of the present_
invention can  35 be isolated from the cDNA library so prepared according to
the method  mentioned above by coati}ning general cDNA screening methods. .,
54  



For example, a clone corttprising the desired cDNA can be screened by a
known colony hybridization method (Crunstein at al. Proc. Natl.  Acad. Sci.
USA, Vol. 72, p _ 3961 (1975)) or plaque hybridization method  (Molecular
cloning, A Laboratory Manual, second edition, Cold Spring 5 Harbor
Laboratory, p.2.10B (1989)) using 3ZP-labeled chemically  synthesized
oligonucleotides as probes, which are corresponding to  the amino acid
sequence of the polypeptide of the present invention.  Alternatively, a
clone having a DNA fr agment encoding a specific region.  within the
polypeptide of the present invention can be screened by  '.J amplifying the
region by PCR with synthetic PCR primers. When a cDtA library prepared using
a c7NA expression vectr  (for example, RAP_: phage vector) is used, the
desired clone c,  be screened by the antigen-antibody reaction using an
antibody against  the polypeptide of the present invention. A screening
method using 15 PCR method is preferably used when many clones are subjected
to  screening. The nucleotide sequence of the DNA thus obtained can be
determined  by Maxam-Gilbert method (Maxam at al. Proc. Kati. Acad_ Sci.
USA,  Vol.74, p.560 (1977)) or the dideoxynuclectide synthetic chain 2G
termination method using phage M=3 (Sanger at al. Proc. Natl. Acad.  Sci.
USA, Vol.74, pp.5463-5467 (1977)). The whole or a portion of  the gene
encoding the polypeptide of the present invention can be - obtained by
excising the clone obtained as mentioned above with -- restriction enzymes
and so on.. 25 The DNA encoding the polypeptide of the present invention can
be isolated from the genomic DNA derived from the calls expressing  the
polypeptide of the present invention as mentioned above by the  following
methods. Such cells are solubilized preferably by SOS or proteinase K,  30
and the ^NNAs are deproteinized by repeating phenol extraction. RNAs  are
digested preferably with ribonuclease. The DNAs obtained are  partially
digested with appropriate restriction enzymes, and the DNA  fragments
obtained are amplified with appropriate phage or cosmid  to generate a
library. Then, clones having the desired sequence are 35 detected, for
example, by using radioactively labeled DNA probes,  and the whole or a
portion of the gene encoding the polypeptide of 55  



the present invention is obtained tram the clones by excision with
restriction enzyme and so on, Preparation of DNA encoding the protein of
interest by PCR can  be carried out by using known mRNA or oDNA encoding the
protein of  5 interest as the template according to a usual method ("PCR
techniques for gene amplification - fundamental and new technologies"
KYORITSU  SHJPPAN, 1992, etc.). The bNA encoding the protein of interest can
also be chemically  synthesized by the usual method, based one the
nucleotide sequence  0 encoding the protein of interest. AILIM of the
invention (particularly preferably the human All 7M)  or a portion thereof
(preferably, the extracellular region) can he  prepared as a recombinant
protein according to a usual method with  commonly used genetic
recombination techniques, using DNA obtained 15 by cutting DNA encoding
AILIM (cDNA or intron-containing genomic DNA)  based on the method
illustrated above with appropriate restriction  enzymes to give a DNA
fragment encoding the AILIM, and then as required,  ligating the resultant
DNA fragment with a linker DNA or tag, by using  an appropriate DNA
polymerase or the like. 20 The AILIM: Ligand (particularly preferably the
human AILIM ligand)  or a portion thereof {preferably, the extracellular
region) can he  r prepared in the same manner. A specific example is
illustrated below. Namely, the DNA  prepared as described above is inserted
into a vector, which will  25 he described later in detail, to yield an
expression vector. Then the expression vector is used to transform a host
cell as described  below to obtain a transformant. The transformant is
cultured and  allowed to produce the protein of interest into the culture
supernatant.  The protein o f interest in the culture supernatant can eas i
ly b e purl f ied  30 by using column chromatography and such. There is no
particular limitation on the type of expression  vector for the production
of the recombinantATLLM far its extxacellular  region) , as far as the
vector is replicated and maintained or produced  au tonomousLy in any of
various hosts such as prokaryotic cells and!cr 35 eukaryotie cells. Such
expression vectors include plasmid vectors  and phage vectors (Cloning
Vectors: A Laboratory Manual, Elsevier, 56  



New York, 1985), The expression vector can easily be prepared by ligating
the  DNA encoding AILIM (or its extraceflu!ar region) with a vector for
recombination available in the art (plasmid DNA and bacteriophage 5 DNA) by
the usual method. Specific examples of the vectors for  recombination used
are E. Coll -derivedplasmids such as pBR322, pBR325,  pUC12, pUC13, and
pUC19, yeast-derived plasmids such as pSP19 and  p5H15, and Bacillus aubtill
s-derived plasmids such as pUB110, pTP5,  and pC194. Examples of phages are
a bacteriophage such as X phage, I%_0 and an animal or insect virus (pVL1393
, Invitragen) s uch as a retrovirus ,  vaccinia virus, and nuclear
polyhedrosis virus. Plasmid vectors are useful, when a DNA encoding AILIM of
t  invention(particularly preferably the human AILIM) or its soluble
extracellular region is intended to be expressed in a host cell and 15
thereby expressing the AILIM on the surface of the host cell, or
alternatively the soluble extracellular region of the AILIM  (particularLy
preferable the human AILI'r9) i s intended to be produced.  There is no
particular limitation on such plasmid vectors, as far  as the vectors can
express the gene encoding AILI'1 (particularly 20 preferably the hurian
AILIM) or its soluble extracellular region and  produce the encoded protein
in various host cells such as prokaryotic  cells and/or eukaryotic cells.
For example, such plasmids include _  pMAL C2, pcDNA3. 1 {-) , pEF-BOS
(Nucleic Acid Research, Vol.18, p. 5322  1990; etc.) , p185 ("Hand'nook for
genetic engineering, " Experimenta 25 Medicine, supplement, 1992; etc.),
etc, when bacteria, particularly E. col_ are used as host cells,  an
expression vector is generally comprised of, at least, a  promoter-operator
region, an initiation codon, the DNA encoding the  protein of the present
invention, termination codQn, terminator region,  30 and replicon. When
yeast, animal cells, or insect cells are used as hosts,  an expression
vector is preferably comprised of, at least, a promoter,  an initiation
codon, the DNA encoding the AILIM (particularly  preferably human AILIM) of
the present invention or its extracellu1ar 35 regior_, and a termination
codon. It may also comprise the DNA encoding  a signal peptide, enhancer
sequence, 5'- and 3'-unt_ran.slated region 57  



of the gene encoding the AILIM of the present invention, splicing
junctions, polyadenylation site, selectable marker region, and  replicon.
The expression vector may also contai :, if required, a gene  for gene
amplification (marker) that is usually used. 5 A promoter--operator region
to express the AILIM (particularly  preferably human AILIM) of the present
invention or its extracellular  region in bacteria comprises at promoter, an
operator, and a  Shine--Dalgarr.o (SD) sequence (for example, AAGG) . For
example, when  the host is Escherichia, it preferably comprises Trp
promoter, lac t .0 promoter, recA promoter, %PL promoter, lpp promoter, tac
promoter,  or the like. Examples of a promoter to express the AILIM
(particularly  preferably human AILIM) of the present invention or its
extracellular  region in yeast are PE05 promoter, PGK promoter, GAP
promoter, ADH 15 promoter, and so or.. When- the host is Bacillus, examples
thereof are  SLO1 promoter, $202 promoter, penP promoter and so on. When the
host is a eukaryotic cell such as a mammalian cell,  examples thereof are
3V40-derived promoter, retrovirus promoter, heat  shock promoter, and so on.
As a matter of course, the promoter is 20 not limited to the above examples.
In addition, to use-an enhancer  is effective for expression. A preferable
initiation codon is, for example, a methionine  codon (ATG). The commonly
used termination codon (for example, TAG, _GA,  25 TAA, and so on) is
illustrated as a termination codon. Usually used natural or synthetic
terminators are used as a  terminator region A replicon means a DNA capable
of replicating the whole DNA  sequence in host cells, and includes a natural
piasm_d, an artificially  30 modified plasmid (DNA fragment prepared from a
natural plasmid), a synthetic plasmid, and so or . Examples of a preferable
plasmids are  pBR322 or its artificial derivatives (DNA fragmentobtaiaedby
treating  pBR322 with appropriate restriction enzymes) for E. coil, yeast 2
plasmid or yeast chromosomal DNA for yeast, and pRSVr_eo ATCC 37198, 35
pSV2dhfx ATCC 37145, pdBPV-MMTneo ATCC 37224, psV2neo ATCC 37149,  psV2bsr,
etc. for mammalian- calls. 56  



An enhancer sequence, polyadenylation site, and splicing j unction that are
usually used in the art, such as those derived from  SV40 can be also used,
A selectable marker usually used can be used according to the  5 usual
method. Examples thereof are resistance genes for antibiotics,  such as
tetracycline, ampiciilin, or kanamycin, and thymidine kinase  gene. Examples
of a gene for gene amplification are dihydrofolate  reductase (DHFR) gene,
thymidine kinase gene, neomycin resistance  gene, glutamate synthase gene,
adenosine deamSn_ase gene, ornithine  decarboxylase. gene,
hygromycin-B-phophotransferase gene, aspartat- transcarbamylase gene, etc.
The expression vector of the present invention can be prepared  by
continuously and circularly linking at least the above-ment-ared  15
promoter, initiation codon, DNA encoding the protein of the present
invention, termination codoc,and terminator region, to an appropriate
replicon. If desired, appropriate DNA fragments (far example, linkers,
restriction sites generated with other restriction enzyme) , can be  used by
the usual method such as digestion with a restriction. enzyme  20 or
ligation using T4 DNA ligase. Trans formar s of the present invention can be
prepared by  introducing the expression veotor mentioned above into host
cells.  Host cells used in the present invention are not limited as  long as
they are compatible with an expression vector mentioned aboc  25 and can be
transformed. Examples thereof are various cells such as  natural cells or
artificially established recombinant cells usually  used in technical field
of ire present invention (for examp'_e, bacteria  iEscherlchia and
Bacillus), yeast (Saccharomyces, Pichia, etc.;,  animal cells, or insect
cells. 30 E. co21 or animal calls are preferably used. Specific examples
are E, coif {DHS(X, DH10B, TB1, HB161, XL-2BLue, etc.), mouse-derived  cells
(CO?, a, u127, Sp216, NS-1, NIH 3T3, etc.) , ram derived cells,
hamster-derived cells (B;iK, CHO, etc-), monkey-derived cells (COS1,  COS3,
COST, CV1, Velo, etc.) , and hunar_-derived cells {Vela, diploid  35
fibroblast-derived cells, myeloma, Namalwa, etc.) An expression vector can
be introduced (transformed 59  



(transduced)) into host cells by known method. Transformation can be
performed, for example, ac carding to the  method of Cohen at al. (Proc.
Natl. Acad. Sc!. USA, Vol .69, p.2110  (1972)) , prot_oplastmethod (Mel.
Gen, Genet. , Vol. 168, p.111 (1979)) , 5 or competent method (J. Mal.
Biol., Vo1.56, p.209 (1971)) when the  hosts are bacteria (E. coli, 8aci?lus
subtilis, etc.), the method  of Hinnen at al. (Proc. Natl. Acad. Sci. USA,
Vo1.75, p,1927 (1978)),  or lithium method (J. Bacteriol., Vol.153, p.163
(1983)) when the  host is Saccharomyces cerevl.siae, the method of Graham
(Virology, 0 Vol. 5z' p, 456 (1973)) when the hosts are animal cells, and
the method  of summers et. al. (Mol. Call, Biol., Vol.3, pp.2156-2165
(1933)) when  the hosts are insect calls. The extracellular region of the
AILIM (particularly preferably  human AILI34) of the present invention
(soluble AILIM) can be produced  15 by cultivating transformants {in the
following this term includes trar.sductarts) comprising an expression vector
prepared as mentioned  above in nutrient media. AILIM ligand can be produced
in the same  way. The nutrient media preferably comprise carbon source,
inorganic  20 nitrogen source, or organic nitrogen source necessary for the
growth  of host cells (transformants). Examples of the carbon source are
glucose, dextran, soluble starch, and sucrose, and examples of the
inorganic or organic nitrogen source are ammonium salts, nitrates,  amino
acids, corn steep liquor, peptone, casein., meet extract, soy 25 bean cake,
and potato extract. If desired, they may comprise other  nutrients {for
example, an inorganic salt (for example, calcium  chloride, sodium
dihydrogenphosphate, and magnesium chloride),  vitamins, antibiotics (for
example, tetracycline, r_eomycir-,  arnpicillin, kanamycin, etc.). 30
Cultivation is performed by a method known in the art.  Cultivation
conditions such as temperature, pH of the media, and  cultivation time are
selected appropriately so that the protein of  the present inventior. is
overproduced. specific media and cultivation conditions used depending cii
35 has-, cells are illustrated below, but are not limited thereto.  When the
hosts are bacteria, actir_o nycetes, yeasts, filamentous 60  



fungi, liquid media comprising the nutrien-_ source mentioned above  are
appropriate. The media with pH 5 to 8 are preferably used. When the host is
E. cc Ii ,.examples of preferable media are LA  media, M9 media (Miller et
al. Exp. Mol. Genet. , Cold Spring Harbor  5 Laboratory, p.431 (1972)), YT
media, etc. Using these media, cultivation can be performed usually at 14 to
43 C for about 3 to  24 hours with aeration and stirring, if necessary. When
the host is Bacillus, cultivation can be performed usually  at 30 to 40 G
for about 16.ta 96 hours with aeration and stirring,  if necessary. When the
host is yeast, examples of media are Burkholder minima '  media (Bostian,
Proc. Natl_ Acad. Sci. USA, Vol.77, p.4505 (1980),  The pH of the media is
preferably 5 to d. Cultivation can be performed  usually at 20 to 35C for
about 14to 144 hours with aeration and stirring,  15 if necessary. When the
host is an animal cell, examples of media are KEM media  containing about 5
to 2066 fetal bovine serum (science, Vol.122, p.501  (19521), fMEM media
(Virology, Vol.B, p.396 (1959)), RPMI1640 media  (C. Am. Med. Assoc.,
Vol.199, p,519 (1957)), 199 media (2roc. Soc. 2D Exp. Eio1. Med. , Vol_73,
p.I (!950)), Ham,F12 media, etc. The pH of  the media is preferably about 6
to S. Cultivation can be performed  usuaLly at about 30 to 40C for about 15
to 72 hours with aeration  and stirring, if necessary. When the host is an
insect cell, an example of media is Grace'.  25 media contair_ingfetal
bovine serum (Proc. Natl. Acad. Sci. USA, Vol. B2 ,  p.3404(1985)1. The pH
thereo f is pref erab ly about 5to8. Cultivation  can be performed usually
at about 20 to 40C for 15 no 100 hours with  aeration and stirring, if
necessary. The extracellular region (soluble AILIM) of AILIM of the  30
invention (particularly preferably the human AILIM) car. be produced  by
culturing the above-mentioned transformed cells (particularly,  animal cell
or E. coil) and allowing the secretion of the protein  it the culture
supernatant. Namely, a culture filtrate  (supernatant) is obtained by the
method such as filtration or 35 centrifugation of the obtained culture, and
the polypeptide or  polyoeptide fragment of the present invention is
purified and isolated 61  



from the culture filtrate by t e usual method commonly used in order  to
purify and isolate a natural or synthetic protein, Examples of the isolation
and Puri fication..metrod are a method  utilizing specific affinity, such as
affinity chromatography, a method  5 utilizing solubility, such as salting
out and solvent precipitation method, a method utilizing the difference in
molecular weight, such  as dialysis, ultrafiltration, gel filtration, and
sodium dodecyl  sulfate-polyacrylamide gel electrophoresis, a method
utilizing  charges, such as ion exchange chromatography and hydroxylapatite
10 chromatography, a method utilizing the difference in hydrophobicity,
such as reverse phase high performance liquid chromatography, and  a method
utilizing the difference in isoelectric point, such as  isoelectric
focusing. When the protein of interest exists in the periplasm or cytoplasm
15 of cultured transformants, first, the fungus bodies or cells are
harvested by the usual method such as filtration or centrifugation  and
suspended in appropriate buffer. After the cell wall and/or ce11  membrane
of the cells and so on are disrupted by the me shod such as  lysis with
sonication, lysozyme, and freeze-thawing, the membrane 20 fraction
comprising the polypeptide of the present invention is  obtained by the
method such as centrifugation or filtration. The  membrane fraction is
solubilized with a detergent such as Triton-X1100 - to obtain the crude
extract. Finally, the polypeptide or the  polypeptide fragment is isolated
and purified from the crude extract  25 by the usual method as illustrated
above. in the present invention, the term "insoluble carrier" means  a
carrier which is used to immobilize polypeptides on them by physical
adsorption or chemical linking. For example, the carrier can be (1)  plate,
test tube, tube, or the like :raving internal space, bead, ball. 30 filter,
membrane, or the like made of water-insoluble materials  including plastics
such as polystyrene resin, polycarbonate resin,  silicon resin or nylon
resin, ^r glass, and (2) insoluble carrier  used in affinity chromatography
such as cellulose carrier, agarose  carrier,polyacrylamide
carrier,dextran_carrier,polystyrene carrier, 35 polyvnylalcohol carrier,
poly amino acid carrier, porous silica  carrier, etc. 52  



The "labeling substance capable of giving detectable signal" in accordance
with the present invention includes, for example , er_zyrr.e,  fluorescent
material, luminescent material, biotin, avidin or  radioisotope, more
specifically, enzymes such as peroxidase (e,g., 5 horseradish peroxidase) ,
alkaline phosphatase, P-D-galactosidase,  glucoseoxidase,
glucose-6-phosphate dehydrogeriase, alcohol  dehydrogenase, malate
dehydrogenase, penicil=inase, catalase,  apo-glucose oxidase, urease,
luciferase, acetylcholine esterase,  etc.; fluorescent materials such as
fluorescein isothiocyanate, 0 phycobilinprotein, rare earthmetal chelating
agents, dansyl chloride,  tetramethyl rhodamine sotciocyanate, etc.;
radioisotopes such 3H, 14c, 1251, 131 L, etc. ; biotin, avidir., and
luminescent materia_  Among them, radioisotope or fluorescent material can
give  detectable signal even when used alone. on the other hard, when used
15 alone, enzyme, luminescent material, biotin or avidin provide no
detectable signal, but when allowed to reactwithone or more substances,  it
can provide detectable signal- For example, when the Label is  an enzyme, at
least a substrate is necessary for the detection.  Various types of
substrates can be used depending on the type of method 20 for measuring
enzyme activity(coIorime try,fluoroscopy,method using  bioluminescence or
chemical luminescence, etc.), For example, when  the label is peroxidase,
hydrogen. peroxide can be used as a substrate. - Alternatively, when the
label is hiotin, avidin or enzyme-modified  avidin Is commonly used but is
not limited to then.- As requires 25 a variety of luminescent substances can
be utilized depending nn the  type of substrate to be used. Any of the
above-mentioned labels can be utilized in the present  invention. However,
preferred Label is an enzyme such as peroxidase  or biotin with
consideration given to sensitivity of detection or  30 assay as well as the
convenience of manipulation. A "method for identifying a substance capable
of binding to  AIL I!? or A:LIM 1igar.dI, in accordance with the invention
is constructed  based on the principle of immunoassay. Specifically, the
princip'_es of various methods as described  35 in "Immunoassay (3"
Edition.. , eds. , 3i; a. Ishikawa et al, Igakushoir.,  1587) " can be
applied. 53  



Examples of principles preferably used include solid-phase one-antibody
method, liquid-phase two-antibody method, solid-phase  two-antibody method,
sandwich method, and one-pot method as described  in Examined Published
Japanese Patent Application {JP-B) No. Hai 5 2-39747. Further, assay method
employing antigen-antibody reaction  is exemplified by EMIT method (enzyme
multiplied immunoassay  technique). enzyme channeling immunoassay, enzyme
modulator mediated  enzyme immunoassay (EMM=A1, enzyme inhibitor
immunoassay,  immu_oenzymometric assay, enzyme enhanced immunoassay and
proximal  0 linkage immunoassay. in the present invention, any cf such
principles of immunoassay  may be selected properly in accordance with the
purpose. However,  with consideration given to the convenience of procedure
and/or  economic advantage, and particularly clinical versatility, the 15
principle of sandwich method, one-pot method, or solid-phase  one-antibody
method, more preferably sandwich method or one-pot method  is preferably
utilized,. Particularly pre f erred i s s andwi ch method  using multi-well
microtiter plate having many wells such as 96-well  microplate, or one-pot
method using beads on which polypeptide is 20 immobilized and also using a
counterpart labeled with enzyme such  as peroxidase or with biotin. Brief
Description of the Drawings Figure 1 shows respective reactivities of
anti-human IgG  25 antibody, anti-human IgK antibody and anti-human :gFc
antibody to  the human anti-human Al LIMmonoclona_ antibody, analyzed by
cell ELI3A  using a flow cytometer. Panels (a) to (1) show respective
results of the assays indicated  below, 30 Panel (a) : result of assay in
which biotin-labeled anti-human  I.gG antibody as a secondary antibody was
added in the absence of primary  antibody into the microplate where
wild-type HPB-A::L cells had been  plated _ Panel ib) : result of assay in
which biotin.-labeled anti-human  35 Igx antibody as a secondary antibody
was added in the absence of primary  antibody into the microplate where
wild-type HPB-ALL calls had been 64  plated. 



Panel (c): result of assay in which biotin-labeled anti-human  IgFc antibody
as a secondary antibody was added in the absence of  primary antibody into
the microplate where wild-type HPB-ALL cells  5 had been plated. Panel (d) :
result of assay in which human anti-human AILIM  monoclonal antibody
JMab-136 was used as a primary antibody and  biotin-labeled anti-human IgG
antibody was used as a secondary  antibody. %WJ Panel (e) : result of assay
in which human anti-human AILIM  monoclonal antibody JMab-_36 was used as a
primary antibody ar  biotin-labeled anti-human Igw antibody was used as a
secondazy  antibody. Panel (f): result of assay in which human anti-human
AILIM  15 monoclonal antibody JMab-136 was used as a primary antibody and
biotin-labeled anti-human IgFc antibody was used as a secondary  antibody.
Panel (g) : result of assay in which human anti-human AILIM  monoclonal
antibody JMab--138 was used as a primary antibody and  20 biotin-labeled
anti-human IgG antibody was used as a secondary  antibody. Panel (h) :
result of assay in which human anti-human AILIM - monoclonal antibody
JMab-i3e was used as a primary antibody am  biotin-labeled anti-human IgK
antibody was used as to secondary  25 antibody. Panel {i) result of assay in
which human anti-human AILIM  monoclonal antibody JMab-.38 was used as a
primary antibody and  biotin-labeled anti-human IgFc antibody was used as a
secondary  antibody. 30 Panel (j) : result of assay in which human
anti-human AIUM  :monoclonal antibody JMab-139 was used as a primary
antibody and  biotin-labeled anti-human IgG antibody was used as a secondary
antibody. Panel tk) result of assay in which human anti-human pILIM  35
monoclonal antibody JMab-139 was used as a primary antibody and
biotin-labeled anti-human Iqu antibody was used as a secondary 55
anttibody. 



Panel (1): result of assay in which human anti-human AZLIM  monoclonal
antibody SMab-139 was used as a primary antibody and  biotin-labeled
anti-human IgFc antibody was used as a secondary  5 antibody. The curve with
open symbols in each panel corresponds to the  ras'alt of assay zn which
human anti-KLH monoclonal antibody was used  as the control antibody. Figure
2 shows a calibration curve with respect to human IgG  Co __monoclonal
antibody (standard material) assayed by sardwitch ELISA  using anti-human
IgG antibody. The vertical axis indicates fluorescence intensity, and the
horizontal axis indicates the concentration of the standard :naterial_
Figure 3 shows binding activities of various mouse anti-human 15
AILIMmonoclonal antibodies to human AILIM overexpressing recombinant  CHO
cells or wild-type CHO cells. The vertical axis indicates fluorescence
intensity as an index  of binding activity to the recombinant cells, and the
horizontal axis  indicates the concentration of the antibody added. 20 The
term "CHO" in the figure indicates the result of a binding  assay to the
wild-type CHO cell, and "human" indicates the result  of a binding assay to
the human AILIM-overexpressing recombinant CHO _  cell, Figure 4 shows
binding activities of various human anti-human  25 AILIM monoclonal
antibodies or human anti-KLH monoclonal antibodies  as a negative control to
human AILIM-overexpressing recombinant CHO  cells or wild-type CHO cells.
The vertical axis indicates fluorescence intensity as an index  of binding
activity to the recombinant cells, and the horizontal axis  3D indicates the
concentration of the antibody added. The term "CEO" in the figure indicates
the result of a binding  assay to the wild-type CHO cell, and "human"
indicates the result  of a binding assay to the human AZLIM-overexpressing
recombinant CEO  cell. 35 Figure 5 shows binding activities of various
human, anti-human  AZLIMmonoclonalantibodrrestohuman
AILIM-overexpressingrecombinant 66  CHO cells ^r wild-type CHO cells. 



The vertical axis indicates fluorescence intensity as an index  of binding
activity to the recombinant cells , and the horizontal axis  indicates the
concentration of the antibody added. 5 The term "CHO" in the figure
indicates the result of a binding  assay to the wild-type CHD cell, and
"human" indicates the result  of a binding assay to the human
AILIM-overexpressing recombinant CHO  call. Figure 6 shows binding
activities of various human anti-human  0 Al AflJMmonoclonal antibodies to
human AttIM-overexpressingrecombinant  CHO cells or wild-type CHO cells. The
vertical axis indicates fluorescence intensity as an ins,  of binding
activity to the recombinant cells, and the horizontal axis  indicates the
concentration of the antibody added. 15 The term "CHO" in the figure
indicates the result of a binding  assay to the wild-type CHO cell, and
"human" indicates the result  of a binding assay to the human
AILIM-ovexexpressing recombinant CHO  cell. Figure 7 shows binding
activities of rat anti-human AILIM  20 monoclonal antibodies to mouse
AILIM-overexpressing recombinant CHO  cells or wild-type CHO cells Vie
vertical axis indicates fluorescence intensity as an index - of binding
activity to the recombinant cells, and the horizontal axis  indicates the
concentration of the antibody added. 25 The term "CHO" in the figure
indicates the result of a binding  assay to the wild-type CHO cell, and
"mouse" indicates the result  of a binding assay to the mouse
AILIM-overexpressing recombinant CHO  cell. Figure 8 shows binding
activities of various human anti-human  30 AILIM monoclonal antibodies or
human anti-KAS monoclonal antibodies  as a negative control to mouse
AILIM-overexpressing recombinant CHO  cells or wild-type CHO cells. The
vertical axis indicates fluorescence intensity as an index  of binding
activity to the recombinant cells, and the horizontal axis  35 indicates the
concentration of the antibody added. The term "CHO" in the figure indicates
the result of a binding 67  assay to the wild-type CHO cell, and "mouse"
indicates the result  



of a. binding assay to the mouse ATTLtM-overexpressing recombinant CUD
cell. Figure 9 shows binding activities of various human anti-human  5
AILIMmonoclonal antibodies tomouse AILIM-overexpressing re comb ir.ant,  Cao
cells or wild-type CHO cells, The vertical axis indicates fluorescence
intensity as an index  of binding activity to the recombinant cells, and the
horizontal axis  indicates the concentration of the antibody added. 10 The
term "CHO" in the figure indicates the result of a binding  assay to the
wild-type CHO cell, and "mouse" indicates the result  of a binding assay to
the mouse AILIM-overexpressing recombinant CH^  cell. Figure 10 shows
binding activities of various human anti-human  15 AILIM monoclonal
antibodies to mouse ALI.IM-overerpres sing recombinant  CHO cells or
wild-type CHO cells. The vertical axis indicates fluorescence intensity as
an index  of binding activity to the recombinant cells, and the horizontal
axis.  indicates the concentration of the antibody added. 2D The term ICHO"
in the figure indicates the result of a binding  assay to the wild-type CH0
cell, and "mouse" indicates the result  of binding assay to the mouse
AILIM-overexpressing recombinant CUD - cell. Figure I1 shows binding
activities of various mouse anti-rat  25 AILIM monoclonal antibodies to rat
AILIM-overexpressing recombinant  CHIO cells or wild-type CHO cells. The
vertical axis indicates fluorescence intensity as an -4_d-ax  of binding
activity to the recombinant cells, and the horizontal axis  'indicates the
concentration of the antibody added. 30 The term "CFO" in the figure
indicates the result of a binding  assay to the wild-type CHO ce_1, and
"rat" indicates the result of  a binding assay to the rat
AILIM-overexpressing recombinant CHO cell. Figure 12 shows binding
activi-i.es of various humar.anti-human  AILIM monoclonal antibodies or
human anti-KLH monoclonal antibodies  35 as a negative control to rat
AILIM-overexpressing recombinant CUD  cells or wild-type CHO cells, 63  The
vertical axis indicates fluorescence intensity as an index 



of binding activity to the recombinant calls, and the horizontal axis
indicates the concentration of the antibody added. The term "CHO" in the
figure indicates the result of a binding  5 assay to the wild-type CHO cell,
and "rat" indicates the result of  a binding assay to the rat
AILIM-overexpressing recombinant CHO cell. Figure 13 shows binding
activities of various human anti-human  AT UM monoclonal antibodies to rat
AILIM-overexpressing recombinant  Clio cells or wild-type CHO cells. } The
vertical axis indicates fluorescence intensity as an index  of binding
activity to the recombinant cells, and the horizontal axi  indicates the
concentration of the antibody added. The term "CHO" in the figure indicates
the result of a binding  assay to the wild-type CHO cell, and "rat"
indicates the result of  15 a binding ass ay to the rat AILIM-overexpressing
recombinant CHO ce11. Figure 14 shows binding activities of various human
anti-human  AILIM monoclonal antibodies to rat AILIM-overexpressing
recombinant  Clio cells or wild-type CHO cells. The vertical axis indicates
fluorescence intensity as an index  26 of binding activity to the
recombinant cells , and the horizontal axis  indicates the concentration of
the antibody added. The term "CHO" in the figure indicates the result of a
binding  assay to the wild-type CHO cell, and "rat" indicates the result of
a binding assay to ,he rat AIL_M-overexpressing recombinant CHO cell 2G
Figure 15 shows proliferation activity of T cells derived from  a normal
healthy person "donor A" in the assay for the activity of  transducing
costimulatory signal by various mouse anti-human AILIM  monoclonal
antibodies using a microplate coated with anti-human CD3  trorocloral
antibody together with mouse anti-human A1LI4 monoclonal  30 antibody. The
vertical axis indicates the amount of cellular incorporation  of [
H]thym_dine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentration of mouse anti-human  AILIM
monoclonal antibody. 35 Figure 16 shows proliferation activity of T cells
derived from  a normal healthy person "donor All in the -assay for the
activity of 69  trarsducirg costimulatory signal by various human anti-human
AILIM  



monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM mo;_oclo:_al
antibody. 5 Tie vertical axis indicates the amount of cellular incorporation
of CCH] thymidine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentration of human anti-human  AILIM
monoclonal antibody. Figure 17 shows proliferation activity of P ce11s
derived from  10 a normal healthy person "donor 3" in the assay for the
activity of  transducing costimulatory signal by various mouse anti-human.
AILIM  monoclonal antibodies using a microplate coated with anti-human C03
monoclonal antibody together with mouse anti-human AILIM monoclonal
antibody. 15 The vertical axis indicates the amount of cellular
incorporation  of [3HI thyrnidine as an index of the degree of cell
proliferation, and  the horizontal axis indicates the concentration of mouse
anti-human  AILIM monoclonal antibody. In this figure, "JHC1" indicated
result of assay in which  20 anti-human C$TP monoclonal antibody was used as
the negative control,  instead of the mouse anti-human AILIM monoclonal
antibody. Figure 18 shows proliferation activity of T cells derived from - a
normal healthy person "donor B" in the assay for the activity of -
trar_sdacinq costimulatory signal by various human anti-human AILINI 25
monoclonal antibodies using a microplate coated with anti-human C03
monoclonal antibody together with human anti-human AILIM monoclonal
antibody. The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and  30
the horizontal axis indicates the concentration of human. anti-humar.  AILIM
monoclonal antibody. :n this figure, 'anti-KLH" indicates result of assay in
which  human anti-ELH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody. 35 Figure 19
shows proliferation activity of T cells derived from  a normal healthy
person "donor B" in the assay for the activity o 70  transducing
costimulatory signal by various human anti-human AILIM  



monoclonal antibodies using a micraplate coated with anti-human C03
monoclonal antibody together with human anti-human AILIM monoclonal
antibody. 5 The vertical a xis indicates the amount of cellu lar incorporati
on  of [3H] t_'aymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human  AILIM
m:onaclonal antibody. In this figure, "anti--KLE3" indicates result of assay
in which  L human anti-KLH monoclonal antibody was used as the negative
control  instead of the human anti-human AILIM monoclonal antibody. Figure
20 shows proliferation activity of T cells derived frc  a normal healthy
person "donor C" in the assay for the activity of  transducing costimulatory
signal by various mouse anti-human AILrM 15 monoclonal antibodies using a
micropLate coated with anti-human C03  monoclonal antibody together with
mouse anti-human AILIM monoclonal  antibody  The vertical axis indicates the
amount of cellular incorporation  of [3H]thymidine as an index of the degree
of cell proliferation, and  20 the horizontal axis indicates The
concentration of mouse anti-human,  AILIM monoclonal antibody. In this
figure, "JHC1" indicates result of assay in which  L_. anti-human CETP
monoclonal antibody was used as the negative control  instead of the mouse
anti-human AILIM monoclonal antibody. 25 Figure 21 shows proliferation
activity of T cells derived from  a normal healthy person "donor C" in the
assay for the activity of  transducing costimulatory signal by various human
anti-human AILIM  monoclonal antibodies using a microplate coated with
anti-human CD3  monoclonal antibody together with human anti-human AILIM
monoclonal  30 antibody. The vertical a xi s indic ate s the amount o f ce I
lu I ar inco rpo rat ion  of [3H]thymidine as an index of the degree of cell
proliferatier., and  the horizontal axis indicates the cor_centrat'on of
human anti-human.  AILIM rr.oaoclonal antibody, 35 Ir. this figure,
"anti-KLH" indicates result of assay in which  human anti-KLH monoclonal
antibody :aas used as the negative control, 71  



instead of the human anti-human AIL'_M monoclonal antibody. Other notations
are as follows: "i24": human anti human AILI7 monoclonal antibody JMabl24.
26"; human anti-human A=LIM monoclonal antibody JMabl2n  5 "127": human
anti-human AILIM monoclonal antibody JMab:.27. Figure 22 shows
proliferation. activity of T cells derived from  a normal healthy person
"donor C" in the assay for the activity of  transducing costimulatory signal
by variocs human anti-human AILTM  monoclonal antibodies using a micropLate
coated with anti-human Ca3 10 monoclonal antibody together with human
anti-human AILIM monoclonal  antibody. The vertical axis indicates the
amount of cellular incorporation  of [3H] thymi.dine as an index of the
degree of cell proliferation, and  the horizontal axis indicates the
concentration of human anti-human  15 AILTM monoclonal antibody, 1- this
f"anti-KI,H" indicates result of assay in which  human anti-KLTH monoclonal
antibody was used as the negative control,  instead of the human anti-human
AILIM monoclonal antibody. Other notations are as follows: 20 "128": human
anti humor. AILIM monoclonal antibody JMabl25.  "135": human anti-human
AILIM monoclonal antibody JMab135.  "136: human anti-human AILIM monoclonal
antibody fl4abl36- Figure 23 shows proliferation activity of T cells derived
from  a normal healthy person "donor C" in IZJ-,e assay for the activity of
25 transducing costimulatory signal by various human a-ti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
ar,tlbody. The vertica! axis indicates the amount of cellular incorporation
30 of [3Hithy:nidine as an index of the degree of call proliferation, and
the horizontal axis indicates the concentration of human anti-human  AIL:M
monoclonal antibody. In this figure, "anti-KLH" indicates result of assay in
which  human ar_`_i--KLH monoclonal antibody was used as the negative
control,  35 instead of the human anti-human AILIM monoclonal antibody.
Other notations are as follows: 72  



"137": human anti--human AILIM monoclonal antibody IMab137.  "138": human
anti-human AILIM monoclonal antibody JMabl38.  "139": human anti-human AILIM
monoclonal antibody THab139.  Figure 24 shows proliferation activity of T
cells derived from 5 a normal healthy person "donor C" in the assay for the
activity of  transducing costimulatory signal by various human anti-human
AILIM  monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody. 0 The vertical axis indicates the amount of cellular incorporation
of PH I thymidine as an index of the degree of cell proliferation, ar'  the
horizontal axis indicates the concentration of human anti-hunk  AILIM
monoclonal antibody. In this figure, "anti-W" indicates result of assay in
whic  15 human anti-KLH monoclonal antibody was used as the negative
control,  instead of the human anti-human W LIM monoclonal antibody, other
notations are as follows: "14D human anti-human AILIM monoclonal antibody
J_Mab140.  "141": human anti-human AILIM monoclonal antibody JMab141.  2D
Figure 25 shows proliferation activity of T cells derived from a normal
healthy person "donor D" in the assay for the activity of  transducing
coszimul.atory signal by various mouse anti-human AILIM  monoclonal
antibodies using a microplate coated with anti-human CD?  monoclonal
antibody together with mouse anti-human AILIMmonoclona.  25 antibody. The
vertical axis indicates the amount ^fceIluwarincorporation  of f3ul
thymidine as an index of the degree of ce11 proliferation, and  the
hatison_ta1 axis indicates the concentration of mouse anti-human  AILIM
monoclonal antibody. 30 In this figure, "JHCI" indicates result of assay in
which  anti-human CETP monoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM monoclonal antibody. Figure 26 shows
proliferation activity ^f T cells derived from  a normal healthy person
"donor D" in the assay for the activity of  35 transducing costimulatory
signal by various human anti-human AILIM monoclonal antibodies using a
microplate coated with anti- human CD3 73  



monoclonal antibody together with human anti-human AILIH monoclonal
antibody. The vertical axis indicates the amount of cellular incorporation
of [3H] thymidine as an index of the degree of cell proliferation, and  5
the horizontal axis indicates the concentration of human anti--human  AILIM
monoclonal antibody. In this figure, "anti-KLH" indicates result of assay in
which  human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILI1; monoclonal antibody. to other
notations are as follows: "124": human anti-human AILIM monoclonal antibody
JMabl24.  1126": human anti-human AILIM monoclonal antibody JMabl25.  "127":
human anti-human AILIM monoclonal antibody JMab127,  Figure 27 shows
proliferation activity of T cells derived from 15 a normal healthy person
"donor D" in the assay for the activity of  transducing costimulatory signal
by various human anti-human AILIM  monoclonal antibodies using a microplate
coated with anti-human OD3  monoclonal antibody together with human
anti-human AILIM monoclonal  antibody. 20 Thevertical axis indicates the
amount of cellular incorporation  of [3H]thymidine as an index of the degree
of cell proliferation, and  the horizontal axis indicates the concentration
of mouse anti-human  AILIM monoclonal antibody. In this figure, "anti-KLH"
indicates result of assay in which  25 human anti-KLH monoclonal antibody
was used as the negative control,  instead of the human anti-human AILIM
monoclonal antibody. Other notations are as follows: "12B": human anti-human
AILIM monoclonal antibody JMabl28.  "135": human anti-human AILIM monoclonal
antibody uMab135.  30 "135": human anti-human: AILIM monoclonal antibody
JMabl3&. Figure 2B shows proliferation, activity of T cells derived from  a
normal healthy person "donor D" in the assay for the activity of
transducing costimulatory signal by various human anti-human AILINI
monoclonal antibodies using a micropiate coated with anti-human CD3 35
monoclonal a-itihody together with human anti-human AILIM monoclonal
antibody 74  



The vertical axis indicates the amount of cellular incorporation of
[3E]t_hymidine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentration of humar-, anti-human  AILIM
monoclonal antibody. 5 In this figure, "anti-KLH" indicates result of assay
in which  human anti-KLH monoclonal antibody was used as the negative
ccntzol,  instead of the human anti-human AILIM monoclonal antibody. Other
notations are as follows: "137": human anti--human AILIM monoclonal antibody
JMabl37.  "13B": human anti-human AILIM monoclonal antibody JMabl38.  "139":
human anti-human AILIM monoclonal antibody JMabl39  Figure 29 shows
proliferation activity of T cells derived fr, a normal healthy person "donor
D" in the assay for the activity of  transducing costimulatory signal by
various human anti-human AILIM  =5 monoclonal antibodies using a m.icroplate
coated with anti-human CD3 monoclonal antibody together with human
anti-human AILIM monoclonal  antibody. The vertical axis indicates the
amount of cellular incorporation  of [3H] thymidine as an index of the
degree of cell proliferation, and  20 the horizontal axis indicates the
concentration of human anti-human  AILIM monoclonal antibody. ;n this
figure, "anti-KLH" indicates result of assay in which  human anti-KLH
monoclonal antibody was used as the negative control.  instead of the human
anti-human A:LIM monoclonal antibody. 25 Other notations are as follows:
"140": human anti-human AILIM monoclonal antibody J}4ab140.  "141": human
anti-human AILIM monoclonal antibody JMab14'_.  Figure 30 shows
proliferation activity of T cells derived from a normal healthy person
"donor E" in the assay for the activity of  30 transducing "stimulatory
signal by various mouse anti-human AIL-M  mor.ocLor.al antibodies using a
microplate coated with anti-human CD3  monoclonal antibody together with
mouse anti-human A-L24 monoclonal  antibody. The vertical axis indicates t e
amount of cellular incorporation  35 o [3H]Lhymidine as an index of the
degree of cell Droliferatior., and  the horizontal axis indicates the
concentration of mouse anti-human 75  



AILIM monoclonal antibody, In this figure, "1HC1" indicates result of assay
in which  anti-human. CET? monoclonal antibody was used as the negative
control,  instead of the mouse anti-human AILIM monoclonal antibody. 5
Figure 31 shows proliferation activity of T cells derived from  a normal
healthy person "donor E" in the assay for the activity of  transducing
costimulatory signal by various human anti-human AILIM  monoclonal
antibodies usir.g a microplate coated with anti-human CD3  monoclonal
antibody together with human anti-human. AILIM nor_ocleral  ~O antibody. The
ver.ticalaxisindicatestheamount of cellular incorporation  of (3i]thymidine
as an index of the degree of cell proliferation., and  the horizontal axis
indicates the concentration of human anti-human  AILIM monoclonal antibody.
15 In this figure, "anti-NLH" indicates result of assay in which  human
anti-KLH monoclonal antibody was used as the negative cortrol,  instead of
the human anti-human AILIM monoclonal antibody. Other notations are as
follows: "124": human anti-human AILIM monoclonal antibody JMab124.  20
"126":.human anti-human AILIM monoclonal antibody JMah126.  "127-.. human
anti-human AILIM monoclonal antibody u'Mabl27.  Figure 32 shows
proliferation activity of T cells derived from _ a normal healthy person
"donor .E" in the assay for the activity of  transducing costimulatory
signal by various human anti-human AILIM  25 monoclonal antibodies using a
microplate coated with ant:.-human C03 monoclonal antibody together with
human anti-human AILIM Monoclonal  antibody. Thevertical axis indicates the
amount of cellu? ar incorporation  of [3I:] thymidire as an index of the
degree of ce13, proliferation, and  317 --he horizontal axis indicates the
concentration of human anti-human  AILIM monoclonal antibody. In this
figure, "anti-KLH" indicates result of assay in which  human anti-flH
monoclonal antibody was used as the negative control,  instead of the human
anti-human AILIM' m.onccLonal antibody. 35 Other notations are as follows:
"128": human anti-human AILIM monoclonal antibody JMab'_28. 76  



"135": human anti-human AIL+IM monoclonal antibody ,7M_abl35.  1136": human
anti-human AILIM monoclonal antibody 7Mabi36.  Figure 33 shows proliferation
activity of T cells derived _from a normal healthy person "donor c." in the
assay for the activity of  5 transducing costimulatory signal by various
human anti-human AILIM  monoclonal antibodies using a microplate coated with
anti-human CD3  monoclonal antibody together with ;-Liman anti-human AILIM
monoclonal  antibody. The vertical axis indicates the amount of cellular
incorporation  0 of ['HI thyrnidine as an index of the degree of cell
proliferation, and  the horizontal axis indicates the concentration of human
anti-hum.  AILI'4 monoclonal antibody. in this figure, "anti-ALH" indicates
result of assay in which  human anti-KLH monoclonal antibody was used as the
negative control,  15 instead of the human anti-human AILIM monoclonal
antibody. other notations are as follows: ":37": human anti-human AILIM
monoclonal antibody SMab137.  "133": human anti-human AILIM monoclonal
antibody WMab138.  "139": human anti-human AILIM monoclonal antibody
JMabl39. 20 Figure 34 shows proliferation activity of T cells derived from
a normal healthy person "donor E" in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
sronoclonaL antibodies using a microplate coated with anti--human CDI
monoclonal antibody together with human anti-human AILIM monoclona  25
antibody. The vertical axis indicates the amount of cellular incorporation
of [3Hjthymidine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentration of human anti-human:  AILIM
monoclonal antibody. 30 In this figure, "anti-KW indicates result of assay
in which  human anti-KLH monoclonal antibody was used as the negative
control,  instead of the human: anti-human AILLM monoclonal antibody, other
notations are as follows: "14O': human anti-human AILIM monoclonal antibody
,7MabL40.  35 "141": human anti-human AM M monoclonal antibody JMabl4I.
Figura 35 shows proliferation activity of T cells derived from 77  



a normal healthy person "donor D" in the assay for the activity of  various
mouse anti-human AILIMM monoclonal antibodies to transduce  costimulatory
signal, when a solution of mouse anti-human AIL124  monoclonal antibody din
liquid phase) was added alone to a microplate 5 coated with anti-human C03
monoclonal antibody. The vertical axis indicates the amount of cellular
incorporation  of [3H]thymidine as an index of the degree of cell
proliferation, and  the horizontal axis indicates the concentration of mouse
anti-human  AILIM monoclonal antibody. :D In this Figure, "JHC1" indicates
result of assay in which  anti-human CE'PP monoclonal antibody was used as
the negative control,  instead of the mouse anti-human AII,IM monoclonal
antibody. Figure 36 shows proliferation activity of r' cells derived from  a
normal healthy person "donor D" in the assay for the activity of  15 various
human anti-human AILIM monoclonal antibodies to transduce costimulatory
signal when a solution of human anti-human AILINI  monoclonal antibody (in
liquid phase) was added alone to a microplate  coated with anti-human C03
monoclonal antibody. The vertical axis indicates the amount of cellular
incorporation.  20 of [;H]thymidine as an index of the degree of cell
proliferation, ar.d  the horizontal axis indicates the concentration of
human anti-huma::  AILIM monoclonal antibody. In this figure, "anti-KLH"
indicates result of assay in which  human anti-KLIl monoclonal antibody was
used as the negative control,  25 instead of the human anti-human AILIM
monoclonal antibody Other notations are as follows: "124": human anti-human
AILIM manoclonal antibody JMabl24.  "125": human anti-human AZLZM monoclonal
antibody TM Q225,  "126": human anti-human AILIM monoclonal antibody
JMabI26. 30 Figure 37 shows proliferation activity of T ceils derived from
a normal healthy person "donor D" in the assay for the activity of  various
human anti-human AILIM monoclonal antibodies to transduce  castimulatory
signal when a solution of human anti-human AILIM  monoclonal antibody (in
liquid phase) was added alone to a microplate  35 coated with anti-human CD3
monoclonal antibody. The vertical axis indicates the amount of cellular
incorporatiior_ of [3:I] thymidine as an index of the degree of cell
proliferation, and  



the horizontal axis indicates the concentration of human anti-human  AILIM
monoclonal antibody. In this figure, "anti-KLii" indicates result of assay
in which  5 human anti-KLH monoclonal antibody was used as the negative
control,  instead of the human anti-human AILIM monoclonal antibody. Other
notations are as follows: "128": human anti-human ALLIM monoclonal antibody
JMab128.  "135": human anti-human AfIM monoclonal antibody JMab135.  Q
"130": human anti-human ALLIM monoclonal antibody JMab136. Figure 38 shows
proliferation activity of T calls derived f:c "  a normal healthy person
"donor D" in the assay for the activity A.  various human anti-human AILIM
monoclonal antibodies to transduce  costimulatory signal when a solution of
human anti-human AILLM 15 monoclonal antibody (in liquid phase) was added
alone to a microplate  coated with anti-human CD3 monoclonal antibody. The
vertical axis indicates the amount of cellular incorpo rat! on  of
[3H]thymidine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentration of human anti-human  20 ALLIM
monoclonal antibody. :.n this figure, "anti-ELK" indicates result of assay
in which  human anti-I{LH monoclonal antibody was used as the negative
control, - instead of the human anti-human ALLIM moroclonal antibody. Other
notations are as follows: 25 "137": human anti-human ALLIM monoclonal
antibody JMab137.  "138"_ human 'anti-human AILLM monoclonal antibody
JMab138.  "139": human anti-human ALLIM monoclonal antibody JHab139.  Figure
39 shows pro:.ifexation activity of T cells derived from a normal healthy
person "donor D" in the assay for the activity of  30 various human
anti-human AILLM monoclonal antibodies to transduce  costinulatory signal
when a solution of human antihuman AIL=:?  monoclonal antibody (in liquid
phase) was added alone to a micropiat2  coated with anti-human CD3
monoclonal antibody. The vertical axis indicates the amount of cellular
incorporation  35 of [3d] thym.idine as an index of the degree of cell
proliferation, and  the horizontal axis indicates the concentration of human
an.1-humer_ 79  A--LIM monoclonaL antibody. 



In this -figure, "anti-KLM" indicates result of assay in which  human
anti-KLH monoclonal antibody was used as the negative control,  instead of
the human anti-human AILIM monoclonal antibody. 5 Other notations are as
follows: "140": human anti-human AILIM monoclonal antibody JMabl4O.  "141":
human anti-human AILIM monoclonal antibody JMabl4l.  Figure 40 shows the
amount of IFN-y produced in the culture supernatant of T cells derived from
a normal healthy person "donor  0 which were cultured in a microplate coated
with mouse anti-human  AILIM monoclonal antibody together with anti-human
CD3 monoclonal  antibody. The vertical axis indicates the concentration of
IFN-y, and the  horizontal axis indicates the cnncentration of the mouse
anti-human  15 AILIM monoclonal antibody. In this figure, "JHC1" indicates
result of assay in which  anti-human CET? monoclonal antibody was used as
the negative control,  instead of the mouse anti-human AILIM monoclonal
antibody. Figure 41 shows the amount of ZEN--y produced in the culture  2)
supernatant of T cells derived from a normal healthy person "donor  B,^
which were cultured in a microplate coated with human anti-human  AILIM
monoclonal antibody together with anti--human C03 monoclonal - antibody. The
vertical axis indicates the concentration of IFN-y, and the  25 horizontal
axis indicates the concentration of the mouse anti-human.  AILT_M monoclonal
antibody. in this figure, "anti-KLB" indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILLM monoclonal antibody. 30 Figure 42
shows the amount of !FN-y produced in the culture  supernatant of T cells
derived from a normal healthy person "donor  B," which were cultured in a
microplate coated with human anti-human  AILIM monoclonal antibody together
with anti-human CD3 monoclonal  antibody. 35 The vertical axis indicates the
concentration of :FN-7, and the  hor'_zontal axis indicates the
concentration of tae mouse anti-human 80  AILIM monoclonal antibody. 



in this figure, "anti-ALH" indicates result of assay in which  human
anti-KLH monoclonal antibody was used as the negative control,  instead of
the human anti--human AIILIM monoclonal antibody. 5 Figure 43 shows the
amount of IFN-y produced in the culture  supernatant of T cells derived from
a normal healthy person "donor  C, " which were cultured in a micropLate
coated with mouse anti-human.  AILIM monoclonal antibody together with
anti-human C03 monoclonal  antibody. 'to The vertical axis indicates the
concentration of IFU-y, and the  horizontal axis indicates the concentration
of the mouse anti-hunt  AILIM monoclonal antibody, In this figure, "JHCI"
indicates result of assay in which  anti-human CETP monoclonal antibody was
used as the negative control,  15 instead of the mouse anti-human AILIM
monoclonal antibody. Figure 44 shows the amount of :FN-1 produced in the
culture  supernatant of T cells derived from a normal healthy person "donor
C," which were cultured in a microplate coated with human anti-human  AILIM
monoclonal antibody together with anti-human. CD3 monoclonal  20 antibody.
The vertical axis indicates the concentration of IFN-y, and the  horizontal
axis indicates the concentration of the mouse anti-human  AILIM monoclonal
antibody. In this figure, "anti-KLR" indicates result of assay in whin.  25
human anti-iv,H monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody, other notations
are as follows: 't24": human anti-human AILIM monoclonal antibody 3Mabl24.
"125"_ human anti-human AILIM monoclonal antibody dMabt25.  30 "1,26": human
anti--human AILIM monoclonal antibody JMab126. Figure 45 shows the amount of
Ich-f produced in the culture  supernatant of T cells derived from a normal
healthy person "donor  C," which wore cultured in a microplate coated with
human anti-human  AILIM monoclonal antibody together with anti-human CD3
monoclonal  35 antibody, The vertical axis indicates the concentration of
IFN-y, and the 81 horizontal axis indicates the concentratior. of the mouse
anti-human  



AILIM monoclonaL antibody. In this figure, ."anti-KLH" indicates result of
assay in which  human anti-KLH monoc:.ora1 antibody was used as the negative
control,  5 instead of the human anti-human AILIM monoclonal antibody. Other
notations are as follows: "128": human anti-human AILIM monoclonal antibody
JMab128.  "1350: human anti-human AILIM monoclonal antibody JMab135.  "136":
human anti-human AILIM monoclonal antibody JMab136. 16 Figure 46 shows the
amount of IFN-'y produced in the culture  supernatant of T cells derived
From a normal healthy person. "donor  C," which were cultured in a
microplate coated with human anti-human.  A=LZ4 monoclonal antibody together
with anti-human CD3 monoclonal  antibody. 15 The vertical axis indicates the
concentration of IFN-y, and the  horizontal axis indicates the concentration
of the mouse anti-human  AILIM monoclonal antibody. In this 'figure,
"anti-K:,N" indicates result of assay in wh ch  haman anti-FLH monoclonal
antibody was used as the negative control,  20 instead of the human
an_t-human AILIM monoclonal antibody. other notations are as follows: "137":
human anti-human AILIM monoclonal antibody JMabI37.  "138": human anti-human
A=M monoclonal ant'-body JMabl3a.  "139": human anti-human AILIM monoclonal
antibody JMabl39. 25 Figure 47 shows the amount of IFN-y produced it. the
culture  supernatant of T calls derived from a normal- healthy person "donor
C," which were cultured in a microplate coated with human anti-human  AILIM
monoclonal antibody together with anti-human CD3 monoclonal  antibody, 30
The vertical axis indicates the concentration of IFN-7, and the  horizontal
axis indicates the concentration of the mouse anti-human  AILIM monoclonal
antibody, xn this figure, "anti-KLH" indicates result- of assay in which
human anti-KLE monoclonal antibody was used as the negative control,  35
instead of the human anti--human AILIM rror_ocLcna- antibody. other
notations are as follows: 82  "140": human anti-human AILIM monoclonal
antibody JMabl40,  



"141": human anti-humar. AILIM monoclonal antibody JMabl41,  Figure 48 shows
the inhibitory effect on T cell proliferation in the case of culturing T
cells from a normal healthy person "donor  5 A", with PBMC of a normal
healthy person "donor D" by various test  samples in the proliferation test
of the T cells through the mixed  lymphocyte reactions MR). The vertical
axis indicates the amount of incorporation of [3H]  thymidine as an index
showing a level of cell proliferation, and the  ~.~ horizontal axis shows
the concentration of the test samples. Each description in the figures shows
the following. "CDSO + 86": The mixture of anti-C78^ antibody and anti-CD866
artibcc_  "mIgGi": Anti-human CD34/IgG1 mouse monoclonal antibody
"CTLA4-=g": Human CTLA4-IgFc chimeric molecule 15 "SAI2": Anti-human AILIM
mouse monoclonal antibody Figure 49 shows the inhibitory effect on T cell
proliferation  in the case of culturing T cells from a normal healthy person
"donor  A", with PSMC of a normal healthy person "donor D" by various humor.
anti-human A-'LII4 monoclonal antibodies in the proliferation test of  2a
the T cells through the mixed lymphocyte reactions (MLR). The vertical axis
indicates the amount of incorporation of [39.]  thymid& re as an index
showing a level of cell proliferation, and the - o.. horizontal axis shows
the concentration of the test samples,  other notations are as follows: 25
"anti-KLH": human anti-KLH monoclonal antibody as a negative  control.
"JMab-=24' : human anti-human AILiMmonoclor_al antibody JMabl24 .  "126":
human anti-human AILIM monoclonal antibody JMabl26.  1127": human anti-human
AILIM monoclonal antibody JMab127, 30 "128": human anti-human AILIM
monoclonal antibody JMabl28.  "135": human anti-human AILIM monoclonal
antibody JMab135.  "136": human anti-human AILIM monoclonal antibody
JMab136.  "137"; human anti-humar. AILI17 monoclonal antibody JM.abl37.
Figurc 50 shows the inhibitory effect on T cell proliferation 35 in tha case
of cultur-ng T cells from a normal healthy person "donor  D", with P3MC of a
normal healthy person "donor B" by various test 83  



samples in the proliferation test of the T cells through the mixed
.lymphocyte reactions ]MLR). The vertical. axis indicates the amount of
incorporation of ['H]  thymidine as an index showing a level of cell
proliferation, and the  5 horizontal axis shows the concentration of the
test samples. Each description in the figures shows the following. "CDSO +
86": The mixture of anti-CDSD antibody and anti-CO86 antibody  "mlg51":
Anti-human CD34/1gGl mouse monoclonal antibody  "CTLA4-_g": Euman CTLA4-IgFc
chimeric molecule to "SA12": Anti-human AILIM mouse monoclonal antibody
Figure 51 shows the inhibitory effect on T cell proliferation  in the case
of culturing T cells from a normal healthy persor. "donor  B", with PBMC of
a normal healthy person "donor 3" by various human  anti-human AILIM
monoclonal antibodies in the proliferation test of  15 the T cells through
the mixed lymphocyte reactions (MLR)  The vertical axis indicates the amount
of incorporation of t3H]  thymidine as an index showing a level of cell
proliferation, and the  horizontal axis shows the concentration of the test
samples. Other notations are as follows: 20 "anti-SLY": human anti-KLH
monoclonal antibody as a negative  control. "JMab-124": human anti-human
&ILIMmonocIonal antibody 3 ?abI24.  "126": Yuman anti-human. AILIM
monoclonal antibody JMab126- "127": human anti-human AILIM monoclonal
antibody JMab127. 25 "128": human anti-human AILIM monoclonal antibody
JMab123.  "135": human anti-human. AILIM monoclonal antibody JMab135.
"1360: human anti-human A'LIM monoclonal antibody JMab=35.  -370: human
anti-human AILIM monoclonal antibody JMabl37.  Figure 52 shows the
inhibitory effect ^r. T call proliferation 30 in the case of culturing T
cells from d normal healthy person 'do-or  C", with PBMC of a normal healthy
person "donor A" by various test  samples in the proliferation test of the T
cells through the mixed  lymphocyte reactions (MLR) . The vertical axis
indicates the amount of incorporation of f3R]  35 thymidire as ar. index
showing a level of cell proliferation, and the  horizontal axis shows the
concentration of te tes= samples 84  



Each description in the figures shows the following. "CD60 + 861: The
mixture of anti-CDBO antibody and anti-CD85 antibody  "rr.IgGl": Anti-human
CD3411gGI mouse monoclonal antibody  "CTLA4-Ig": Human CTLA4-IgFc chimeric
molecule 5 "SA12": Anti-human AILIM mouse monoclonal antibody Figure 53
shows the inhibitory effect on T cell proliferation  in the case of
culturing T cells from a normal healthy person "donor  C", with FHMC of a
normal healthy person "donor A" by various human  anti-human AILIM
monoclonal antibodies in the proliferation test of  '.0 the T cells through
the mixed lymphocyte reactions {MLR}. The vertical axis indicates the amount
of incorporation of ['P  thymidine as an index showing a level of cell
proliferation, and t,  horizontal axis shows the concentration of the test
samples. Other notations are as follows: 15 "anti-KLH": human anti-KTLH
monoclonal antibody as a negative  cont.*.'ol . "JMah-124 human anti-human
AIL_M monoclonal antibody JMa-b 124  "126": human anti-human AILIM
monoclonal antibody JMab126.  "127": huma= anti-human AILIM monoclonal
antibody JTMab127. 20 human anti-human AILIM monoclonal antibody JMab128.
"135": human anti-human AILIM monoclonal antibody JMabl35.  "136": hux.an
anti-human AILIM monoclonal antibody JMabi36. _  "137": human anti-human
AILIM monoclonal antibody JYab137  Figure 54 shows the inhibitory effect on
T cell proliferatio 25 in the case of culturing T cells from a normal
healthy persor. "donor  E", with PBMC of a normal healthy person "donor G"
by various test  samples in the proliferation test of the T cells throug the
Mixed  lymphocyte reactions (MLH1. The vertical axis indicates the amount of
incorporation of [3H]  3D thymidire as an index showing a level of cell
proliferation, and the  horizontal axis shows the concentration of the test
samples. Each description. in the figures shows the following.  "cor.trol
mIgG": Anti-human CD34/IgG_ mouse monoclonal antibody  "CD80 + 86 Ab" :The
mixture of anti-CD80 antibody and anti-CD85 an =ibody 35 "SA!211- Anti-human
AILIM mouse monoclonal antibody  "CTLA4-Ig": Human CTLA4-IgFc chimeric
molecule 85  



Figure 55 shows the inhibitory effect on T cell proliferation in the case of
culturing T ceJ.ls from a normal healthy'person "donor  E", with ?BMC of a
normal healthy person "donor G" by various human  anti-human AILIM
monoclonal antibodies in the proliferation test of  5 the T cells through
the mixed lymphocyte reactions (MLR). The vertical axis indicates the amount
of incorporation of [}F]  thyrmidir_e as an index showing a level of cell
proliferation., and the  horizontal axis shows the concentration of the test
samples. Other notations are as follows: ,_D "anti n H human anti-KLK
monoclonal antibody as a negative  control. "JMab-l36": human anti-human
AILIM monoclonal antibody iYab!36.  ^138": human. anti-human AILIM
monoclonal antibody JMab138.  "139": human anti--human AILIM monoclonal
antibody JMabl39. 15 "140": human anti-human AILIN monoclonal antibody
JHabl4D.  "=41": hunan anti-human AILIM monoclonal antibody JMab!4 1.
Figure 56 shows the inhibitory effect on T cell proliferation in the case of
culturing T cells from a normal healthy person "donor  P", with ?BMC of a
normal healthy person "donor E" by various test  20 samples in the
proliferation test of the T cells through the mixed  lymphocyte reactions
(MI,R) . The vertical axis indicates the amount of incorporation of ['H; -
thymidine as an index showing a level of cell proliferation, and the
'r_orizontal axis shows the concentration of the test samples. 25 Each
description.. in the figures shows the following.  "control mIgG":
Anti-human CD34/IgG_ mouse monoclonal antibody  "CD80 * 86 Ab" : The mixture
of anti-CD8 D antibody and anti-CD86 antibody  "SA12"; Anti-human AILIM
mouse monoclonal antibody "CTLA4-Ig": Human CTLA4-IgFc chimeric molecule 30
Figure 57 shows the inhibitory effect, on T cell proliferation  in the case
of culturing T cells from a normal healthy person. "donor  F", with PBMC of
a normal healthy person "donor E" by various test  samples in the
nrolifera-ion test of the T cells through the mixed  lymphocyte reactions
(MLR) 35 The vertical axis indicates the amount of incorporation of ;3E]
thymidine as an index showing a level of cell proliferation, and the 86  



horizontal axis shows the concentration of the test samples. Each
description in the figures shows the following.  "anti-Mm: human anti-icLH
monoclonal antibody as a negative  control. 5 "JMab--136": human anti-human
AILIM monoclonal antibody WNW 6.  "138": human anti-human AILIM monoclonal
antibody JMabl38_  "139": human anti-human AILIM monoclonal antibody JW139.
"140": human anti-human AILIM monoclonal antibody JMabl40.  "141": human
anti-human AILIM monoclonal antibody uuabl4l. J Figure 58 shows the
inhibitory effect on T cell proliferation  in the case of culturing T cells
from a normal healthy person "dour  G", with PHMC of a normal healthy person
"donor F" by various tet.  samples in the proliferation test of the T cells
through the mixed  lymphocyte reactions MR). 15 The vertical axis indicates
the amounr of incorporation of 13H)  thymidine as an index snowing a level
of cell proliferation, and the  horizontal axis shows the concentration of
the test samples. Each description in the figures shows the following.
control mIgG": Anti-human CD34/IgG1 mouse monoclonal antibody  20 "C080 + 86
Ab" : The r i.xture of anti--CD8 0 antibody and anti-Ca&6 antibody "SA12" :
Anti-human AILIM mouse monoclonal antibody  "CUM--Ig": Human CTLA4-IgFC
chimeric molecule Figure 59 shows the inhibitory effect on T cell
proliferation  in the case of culturing T cells from a normal healthy person
"dono.  25 G", with PBMC of a normal healthy person "donor F" by various
test samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (ML)  The vertical axis indicates the amount of
incorporation of ['H]  thymidine as an index showing a level of cell
proliferation, and --he  30 horizontal axis shows the concentration of the
test samples. Each description in the figures shows the following.
"anti-KLH": human anti-KLH monoclonal antibody as a negative  control.
"J:'4ab-135human anti-human AILIM monoclonal antibody iHab-35.  35 "138":
human anti-human AILIM monoclonal antibody JMabl38.  "1391: human anti-human
AILIM monoclonal antibody JMab.39. 87  



"140": human anti-human AILIM monoclonal antibody JMabl4C,  "141": hurrar.
anti-human AILIM monoclonal antibody JMabl4l.  Figure 60 shows .he
inhibitory effect of various control test substances on the proliferation of
T cells in the assay using mixed  S lymphocyte reaction. (MLRI . T cells
from a normal healthy person "donor  A" were co-cultured with PBMCs from a
normal healthy person "donor  D" pre-cultured in the presence of human
CTLA4-ig chimeric molecule. The vertical axis indicates the amount of
cellular incorporation  of [3H]thymidine as an index of the degree of cell
proliferation, and  10 the horizontal axis isdicates the concentrations of
test substances.  Each description to the figures shows the following "CUS0
+ S6M: The mixture of anti-CDSO antibody and anti-CDS6 antibody  "mIgGl":
Anti-human CD34/IgG1 mouse monoclonal antibody "SA12": Anti-human AILIM
mouse monoclonal antibody 15 Figure 61 shows the inhibitory effect of
various human anti-human  AILIM monoclonal antibodies on the proliferation
of T cells in the  assay using mixed lymphocyte reaction (MLR). T cells from
a normal  healthy person "donor A" were co-cultured with PBMCs from a normal
healthy person "donor D" pre-cultured in the presence of human CTLA4--Ig  2d
chimeric molecule. The vertical axis indicate: the amount of cellular
incorporation  of [3H] thymidine as an index of the degree of ceII
proliferation, and  the horizontal axis indicates the concentrations of test
substances.  other notations are as follows: 25 "anti-KLH": human anLi-KLH
monoclonal antibody as a ,eUative  contra 1. "JMab-12 4 " : human anti
-human Al L I M rnon or cl o r_a 1 antibody JMab'_ 2 - - "125": human
anti-human AILIM monoclonal antibody J-Mab126,  "127": human anti-human
AILIM monoclonal antibody JMab127. 30 "12$ human anti-human AILIM monoclonal
antibody JMab128.  "135": human anti-human AILIM monoclonal antibody
JLMab135.  "I36": human onto human P_ILIM nonoclor_al antibody jMab136.
"1370: human anti-human AILIM monoclonal antibody JMabi37.  Figure 62 shows
the inhibitory effect of various control test 35 substances on the
proliferation of T cells in the assay us-rg mixed  lymphocyte reaction (MLR]
P cells from a normal healthy pe-son: "dono r 88  



D" were cc-cultured with PBMCs from a normal healthy person "donor  H"
pre-cultured in the presence of human CTLA4-Ig chimeric molecule. The
vertical axis indicates the amount of cellular inco=poration  of
I3H]thymidine as an index of the degree of cell proliferation, and  5 the
horizontal axis indicates the concentrations of test substances.  Each
description in the figures shows the following. "CD80 + 86": The mixture of
anti-CD80 antibody and anti-CD86 antibody  "mIgGl": Anti-human CD34/IgG!
mouse monoclonal antibody '"sA12": Anti-human AILIMd mouse monoclonal
antibody ~J Figure 63 shows the inhibitory effectof various human
an't-i-hi-iman  AILIM monoclonal antibodies on the proliferation of T cells
in t.  assay using mixed lymphocyte reaction (MLR) T cells from a notma
healthy person "donor D" were co-cultured with PSMCs from a normal  healthy
person "donor H" pre-cultured in the presence of human CTLA4-Iq  lb chimeric
molecule The vertical axis indicates the amount of cellular incorporation
of [3H I thymidine as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentrations of test substances.  Other
notations are as follows; 20 "anti-NLH": human anti-XLH monoclonal antibody
as a negative  control. "JMab-i24":human anti-human AILIM monoclonal
antibody Jxabl24. - "126": human anti-human AILIM monoclonal antibody
TMab126  1l27": human anti-human AI[,IK monoclonal antibody JTMabl27. 25
"128": human anti-human AILIM monoclonal antibody 13Mab128.  "135": human
anti-human AILIM monoclonal antibody J(abl3S.  "1360: human anti-human,
AILIM monoclonal antibody JMabl36.  "137": human anti-human AILIM monoclonal
antibody JMab137.  Figure 64 shows the irUtibitory effect of various control
test 30 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MR) - T cells from a normal healthy person "donor  C"
were co-cultured with PBMCs from a normal healthy person "donor  A"
pre-cultured in the presence of human CTLA4-19 chimeric moLecule_ The
vertical axis indicates the amount of cellular incorporation  35 of (3H]
thyrnidine as an index of the degree of cell proliferation., a d  the
horl.zontal axis indicates the concentrations of test substar.ces. 89  



Each description in the figures shows the following. "CD80 + 86": The
mixture of anti -CD80 antibody and ante-CO06 antibody  "mIgGl": Anti-human
CD34/IgG1 mouse monoclonal antibody "SA12": Anti-human AILIM mouse
monoclonal antibody 5 Figure 65 shows the inhibitory e_ffectof various human
anti-human  ALLIM monoclonal antibodies on the proliferation of T calls in
the  assay using mixed lymphocyte reaction [MLR]. T cells from a normal
healthy person "donor C" were co-cultured with PBMCs from a normal  healthy
person "donor A" pre-cultured in the presence of human CTLA4-:g  '.0
chimeric molecule. The vertical axis indicates the amount of
cellularincorpDrat ior,  of [3H]thymidine as an index of the degree of cell
proliferation, and  the horizontal. axis indicates the concentrations of
test substances.  Other notat-ons are as follows: 15 "anti-KL.H"- human
anti-KLH monoclonal antibody as a negative  control. "JMab-124";human
anti-human ALLIM mono cIona I antibody JMab124_  "126": human anti-human
AILIM monoclonal antibody JMabi25.  "127": human anti-human AILIM monoclonal
antibody 7Mabl27. 20 "128": human anti-human AILIM monoclonal antibody
JMabl28.  "135": human anti-human AILIM monoclonal antibody JMab135,  "136":
human anti-human AILIM monoclonal antibody JMabl36,  "1370: human anti-human
AILIM monoclonal antibody JMab137.  Figure 66 shows the inhibitory effect of
various control test 25 substances on the proliferation of '1' cells in the
assay using mixed  lymphocyte reaction (MLR) . T cells from a normal healthy
person "donor  E' were co-cultured with PBMCs from a normal healthy person
"donor  G" pre-cultured in the presence of human CTLA4-1g chimeric molecule.
The vertical axis indicates the amount of cellular incorporation  30 of [3K3
thymidine as an index of the degree of cell proliferation, and  to
horizontal axis indicates the concentrations of test substances.  Each
description in the figures shows the following. "control mIgG": Anti-human
CD3411gG1 mouse monoclonal antibody  "CD80 + 86A-b": The mixture of
anti-C780 antibody and anti.-CDS5 antibody  35 "SA12": Anti-human. AILIM
mouse monoclonal antibody Figure 67 shows the inhibitory effect of various
humafanti - human 90  



AILIM monoclonal antibodies on the proliferation of T cells in the  assay
using mixed lymphocyte reaction (MLR) T cells from a normal  healthy person
"donor E" were co-cultured with FBMCs from a normal  healthy person "donor
G" pre-cultured in the presence of human CTLA4-Ira  5 chimeric molecule. The
vertical axis indicates the amount of cellular incorporation  of CH]
thymidire as an index of the degree of cell proliferation, and  the
horizontal axis indicates the concentrations of test substances.  Other
notations are as follows; "anti-KLH": human anti-KLH monoclonal antibody as
a negative  control. "JMab-136': human anti-human AIL IM monoclonal antibody
JMabl3t  "130:.human anti-human AILIM monoclonal antibody JMab138.  "1394:
human anti-human AILIM monoclonal antibody JMabl39 15 "1401": human
anti-human AILIM monoclonal antibody T^4ab140.  "141": human anti-human
AILIM monoclonal antibody JMab14l.  Figure 68 shows the inhibitory effect of
various control test substances on the proliferation of T cells in the assay
using mixed  lymphocyte reaction (MLR) . T cells from a normal healthy
person "donor  20 G" were co-cultured with PSMCs from a normal healthy
person "donor F" pre-cultured in the presence of human CTLA4-tg chimeric
molecule - The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation., an:1  the
horizontal axis indicates the concentrations of test substances  25 Each
description in the figures shows the following. "control mtgG"; Anti-human
CD34/IgGl mouse monoclonal antibody  "CD80 + 86 Ab" : The mixture of
anti-CD80 antibody and anti-CDSS antibody  "SA12": Anti-human AILI4 mouse
monoclonal antibody Figure 69 shows the inhibitory effect of various human
anti-human  30 AILIM monoclonal antibodies on the proliferation of T cells
in the  assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy person "donor G" were co-cultured with PBMCs from a normal  healthy
person "donor c" pre-cultured in the presence of human_CTLA4-tg  chimeric
molecule, 35 The vertical axis indicates the amount of cellular
incorporation  of PH Ithymidine as an index of the degree of ce11
proliferation, and 91  



the horizontal axis indicates the concentrations of test substances. Other
notations are as follows: "anti-KLH": human anti-KLH monoclonal antibody as
a negative  control. 5 ";TMab-136":human anti-human AILIM monoclonal
antibody JMabl36.  13911: human anti-human AILIM monoclonal antibody
JMab139,  "139": human anti-human AILIM monoclonal antibody JMabl39.  "140
human anti-human AILIM monoclonal antibody ;Mab140.  "141": human anti-human
AILIM monoclonal antibody JMab=41, ?0 Figure 70 shows ADCC-inducing activity
of various human  anti-human AILIM monoclonal antibodies and control
antibodies where  wild-type CE[O cells were used as the target cells. The
vertical axis indicates the rate of cytctoxicity caused  by ADCC-inducing
activity of antibody, and the horizontal axis  15 indicates the
concentration of antibody. Figure 71 shows ADCC-inductng activity of various
human  anti-human AILIMnonoclonal antibodies and control antibody where
human. AILIM-overexpressing recombinant CHO cells were used as the  target
cells 20 The vertical axis indicates the frequency of cell damage resulted
from the ADCC-inducing activity of antibody, and the horizontal ayig
indicates the concentration of antibody. =hare 72 shows the inhibitory
effect of anti-AILIM antibody  on delayed allergy. 25 The vertical axis
indicates the site of redness measured as  an index of the onset of delayed
allergy, and the horizontal axis  indicates the type of test sample given to
animal subjects. Figure 73 shows proliferation activity of monkey T cells in
the assay to determine the activity of various human anti-human. A:LIM  30
monoclonal antibodies to tramsduce costimuiatory signal, using a microplate
coated with human anti-human AT_LIM monoclonal antibody  together with
anti-human C03 monoclonal antibody, The vertical axis indicates the amount
of cellular incorporation  of [3Hjthymidine as an index of the degree of
cell proliferation, and  35 thehorizantal axis indicates the concer.*_ration
of the human anti-human  AILIM monoclonal antibody. 92  



In this figure, "anti-KLH" indicates result of assay in which human anti-WH
mor_acloral antibody was used as the negative control,  instead of the human
anti--human AILIM monoclonal antibody.  Figure 74 shows inhibitory activity
of the negative control 5 antibody against binding between soluble AILIM
ligands (hB7h-IgFC)  and soluble AILIM (AILIM-IgFC) of various
concentrations. The vertical axis indicates absorbance as an index for the
inhibitory activity, and the horizontal axis indicates the  concent_ration
of soluble AILI;I, A-0 Figure 75 shows inhibitory activity of anti AILIM
antibody  against binding between soluble AILIM ligands (hB7h-_gFc)
andsolubl  AILIM {AILIM"Wc) of various concentrations . The vertical axis
indicates absorbance as an index for the  inhibitory activity, and the
horizontal axis indicates the  15 concentration of soluble AZLIN. Figure 76
shows inhibitory activity of anti A:LIM antibody at  various concentrations
against binding between soluble AILIMligands  (hB7h-IgFc) and soluble AILIX
(AQ1M-LgFc). The vertical axis indicates absorbance as an index for the  20
inhibitory activity, and the horizontal axis indicates the  concentration of
soluble AILIM. Figure 77 shows inhibitory activity of various human
anti--human - AILIM mono clonal antibodies to human T ce11 proliferation in
the assa- to determine the activity of transducing costimulatory signal
using 25 a microplate coated with soluble human AILIM ligand (bB7h'-tgFOI
together with anti-human CD3 monoclonal antibody. The vertical axis
indicates the amount of cellular incorporation  of [3H] thymidine as an.
index of the degree of cell proliferation, and  the horizontal axis
indicates the concentration of antibody. 30 Figure 78 shows inhibitory
activity of various human anti-human  AILIM monoclonal antibodies to monkey
T cell proliferation in the  assay to determine the activity of transducing
costimulatory signal  using a microplate coated with soluble human AILIM
ligand {hB7h-1gFc1  together with anti-human Ca3 monoclonal antibody. 35 The
vertical axis indicates the amount of cellular incorporation  of [PH ]
thyridine as an inc"r; of the degree of cell proliferation, and 93  



the horizontal axis indicates the concentration of antibody.  Best Mode for
Carrying out the invention The present i_aventi.or. is illustrated in more
detail below with  5 reference to Examples, but is not to be construed as
being limited  thereto. Example 1 Preparation of immunogen C1-1> Preparation
of recombinant cell expressing human A1LIM to Two types of recombinant cells
(CHO cell and HPB-ALL cell)  overexpressing human ALLI: were prepared
according to the method as  described in earlier applications (JP-A No. Hel
11-29599 and  W096138216J , as well as in a previous report (?nt.
Immunology, Vol. 12,  No.' p.51-55, 2000) of one of the present inventors,
Tezuka.  15 Specifically, the method is as follows: A cDNA (GenBank
Accession Number: AB023135 (cDDNA); SAR62129  (amino acid ) ) containing the
full-length ORS' encoding human AILIM  was inserted into a vector pEF-neo.
Than the resulting recombinant  expression vector was introduced into
Chinese hamster ovary cells 20 (CHQ cell) and cells of a human thymora line,
HPB-ALL, according to  a commonly used method using electroporation (960}iF,
320V) with a  Gene Pulser (SioRad). Respective cells ware cultured in
RPMI1640 _  medium containing Gereticir. (0 . Smg/m1 ; Gib(-,o BRL) and 10%
FCS to select -"  drug-resistant transformed cells. 25 c1-27 Selection of
recombinant HPB-ALL cells overexpressinc human  KUM Culture of the
drug-resistant HPB-ALL cells selected in ci-i>  described above were
centrifuged to give cell pellets, A mouse  anti-human AILIM monoclonal
antibody named "SA12" (:house anti-human 30 JTT-l antigen monoclonal
antibody), which had been established and  reported previously Q?-A
I1--29599 (Example 12) and WO9BI3S216  (Example 12)) by the present
inventors, was added to the cell pellet  (concentration: antibody solution
il0tg/nl) dilutedwithEDTA-BSA/PB5  was added at a ratio of 100jil/1G5 Calls
I . The resulting mixtures were 35 incubated at At for 30 minutes. The calls
were washed twice with  above-mentioned EDTA-35A/PBS (200l) , and then
pCycoerythrin-Labe led 94  streptavidin (SA-PE; 100)11 of 500-fold diluted
solution) was added  thereto. Resulting mixtures were incubated at 4t for 30
minutes.  



After incubation, cells were washed 3 times with EDTA-BSA/PSS, and  cell
suspensions were prepared. 5 Expression levels of human AILIM of respective
cells in the  cell suspensions were analyzed in a flow cytometer, FACSort
{Beckton-Dichir.son}, to select re-combinant HPH-ALL cells  overexpressing
human AILIM. Selected cells were cultured to  confluence in RPMI1640 medium
containing 10% FCS and G418 (lmg/mi). D [1-3> Selection, of recombinant CHO
cells overexpressing human AILIM  Culture, of the drug-resistant CHO cells
selected in <I-]- described above were centrifuged to give cell pellets. T1.
above-mentionedmouse anti-human AlLlMmonoclonalantibody SX1 2, which  had
been labeled with FITC, was added to each cell pellet (antibody l5 solution
{10O}ig/ml) diluted with EDTA-B5AIPBS). Resulting mixtures  were incubated
at 4 t' for 30 minutes. Cells were washed with  above-mentioned
EDTA-BSA/PBS, and then cell suspensions were prepared  by adding
EDTA-HSA/P`aS (500gl) to the cell pellets. Expression levels of human. AILIH
of respective cells in the  20 cell suspensions were analyzed in a flow
cytometer, FACSort  (Beckton-Dickinson), to select recombinant HPB-ALL cells
overexpressing hurian AILIM. Selected cells were cultured to  confluence in
RPMI1540 medium containing 10% FCS and G418 (lmg/ml) <1-4> Preparation of
immur_ogen from UPB-ALL cells overexpressinghuma. 25 AILIM The RPB-ALL cells
overexpressing human ATLIM, which had been  obtained in <1-2> described
above, were centrifuged. Recovered cell  pellet was washed 4 times with
phosphate buffer (PBS; NikkenSeibutsu)  and then resuspended in a protease
inhibitor-containing buffer 30 (containing 25rr.MEEPES (pH7 .4) ,
l0nl4t1gC17, fl .25M Sucrose, and protease  inhibitor (l0U/mi Aprotinine, 2
ghml Pepstatin, 56[L9/ml Leupeptin,  and 0.35rr.g/ml PXS') ) . Cell
suspension was treated in a Potter-type  homogenizer, and centrifuged at a
low speed at 1,5DOrpm at 4`C for  10 minutes) Subsequently, resulting
supernatant was subjected to 35 ultracentrifugation (under. 100,000g at 4t
for 3-hour). Precipitated  merrlarane fraction was recovered, and suspended
in phosphate buffer 95  (concentration of the rsembzare fraction was
adjusted so that Jr-,J PBS  contains membrane fraction derived from 1x107
cells). The suspension  was stored at -80C. The suspension containing cell
membrane fraction  



was used as the antigen (immunogen) to prepare human antibody of the 5
present invention, which will be described later. <1-5> Preparation of
irurunogen from CEO cells overexpressing human  AILIM The CEO cells
overexpres sing human AILIM, which had been obtained  in 41-3> described
above, were dispersed with a scraper and were  10 centrifuged. Recovered
cell pellet was washed4 times with phosphate buffer (PBS; Nikken Seibutsu)
and then resuspended in a protease  inhibitor-containing buffer
(containing25mN HEPES (p37.4),lOmM MgC12,  0.25M Sucrose, and protease
inhibitor (lOU/m1 Aprotinine, 2g/ml  Pepstatin, 50g/ml Leupeptin, and
6.35mg/ml PMSE}). The cell 15 suspension was treated in a Potter-type
homogenizer, and centrifuged  at a low speed (at 1,500rpm at 411 for 10
minutes). Subsequently,  resulting supernatant was subjected to
ultracentrifugation (under  100,000g at 4C for 1 hour). Precipitated
membrane traction was  recovered, and suspended in phosphate buffer
{concentrat-on of the 20 membrane fraction was adjusted so that iml PBS
contains membrane  fraction derived from ik 107 celia) . The suspension was
stored at --8017 .  The suspens ion containing cell membrane fractionwas
used as the antigen  (immunogen) to prepare human antibody of the present
invention, which - will be described later. 25 Example 2 Preparation of h
bridoma roducin human anti-human AILIM  monoclonal antibody In the present
Example, preparation of monoclonal antibody was  carried out according to a
typical methodas described in "Experimental  30 Medicine (supplement) ,
Handbook for Cell Technology" (eds. , P. Kuroki at al., Yodosha, pp.66-74,
1992) and Experimental Manual fur  Monoclonal Antibody" (T. Ando at al.,
Kodansha, 1991). Cell membrane fraction prepared from recombinant cells
overexpressing human AILIM provided in Example I was used as the  35
immunogen of human AILIM. Animals subjected to iw.munibationwere Human
antibody-producing 96  transgenic mice created by above-described method
(Nature Genetics,  Vol.7, p.13-21, 1994; Nature Genetics, Vol.15, p.246-156,
1997;  Published Japanese TranslatLor.^f International Application No, Hei  



4-504365; Published Japanese Tran_slation ofInternationaiApplication_ 5 No.
Hei 7-509137; Nikkei Science, June, pp. 40-50, 1995; etc.).  Multi-well
microplates were used for cell culture. <2-1> Immunization and preparation
of hybridoma Either of theirnmunogens(10Owl/moose /administration) prepared
in [1-4> (derived fromHPB-ALL) and in [1-5> (derived fromCHO) described  0
above was given to the above-mentioned human antibody-producing transgenic
mouse. The immunogen was injected together wit Freund'  complete adjuvant
(ICN/CAPPEL) ir.the footpad as primaryimmunizatic  (day 0). After primary
immunization, either of the two immunogens was  15 additionally injected to
the footpad at 1-week interval as secondary  and/or tertiary immunization.
In the same manner, injection was  further carried an t f or
finalimmunization two days before preparation.  of lymphocytes, which is
described below. Two days after final immunization, lymphocytes were
prepared  20 from (sub i rguinal and subgenual) Lymph nodes a^.d spleens of
respective  transgenic mice subjected to immunization. , The lymphocytes and
mouse  myeloma cells P3/K63-AG8.653 (ATCC No. CRL-1580) were mixed at a
ratio  of 5: 1, and polyethylene glycol 1500 (EoehringerManneeim) was added
thereto as a fusion agent. Then, the mixture was diLutedwith 10 volume, 25
of serum-free basal medium EX-CELL301 (JRH Bioscieccel.  Subsequently, the
mixed cells were washed with the basal medium and  then suspended in HAT
medium (IL of basa'_ medium contained 13.61 mg  of hynoxanthine, 176 p.g of
aminopterin, and 3.88 mg of thy:nidine).  The cells were plated on 96-well
microplates and cultured for 10-14 30 days to complete cell fusion. The cell
fusion treatment yielded ma^y  hybridomas. <2-2> Screening of human
monoclonal antibody-producing hybridoma  A number of hybridomas prepared in
<2-1> described above were  screened with cell ELISA as described below to
select hybridomas  35 producing human monoclonal antibody against human
AILIM. Respective recombinant HPB-ALL cells and recombinant Clio calls 97
overexpressing human AILIM, which are described above, were plated  in each
we!-' of ELZSA 96-well microplates 81x105 cell /well).  Incubation was
carried out at 37t for 2 days. 



Subsequently, supernatant of each well was discarded, samples  5 of
supernatant of tact hybridama culture was added thereto (50141 /well) ,  and
the mixtuxe was incubated for 1 hour; After the reaction was  completed, the
mixed sample solution was discarded and each well was  washed 3 times with
?BS containing 1- BSA (Sigma). Subsequently, peroxidase-conjugated goat
anti-human  10 immunoglobulin (Fc) antibody [50l ^f the 2000-fold dilute per
well;  Ameircan Corex; lW BSA/PBS) was added to each well in order to detect
the heavy chain of human irunoglobulin (human monoclonal antibody)  in the
hybridoma supernatant. The mixture was incubated at room  temperature for 1
hour. 15 On the other hand, peroxidase-conjugated goat anti-human
immunoglobulin x chain antibody (56l of the 2000-fold dilute per  well) was
added to each well in order to detect the light chain of  human
immunoglobulin fhuman monoclonal antibody) in the hybridoma  supernatant.
The mixture was incubated at zoom temperature for 15  20 minutes. The
anti-human IgFc antibody or anti-human Igx antibody was  removed from each
well of the microplates, and then the plates were _  washed 3 times with PBS
containing 1~ BSA. Tetramethylbenzidire  (3,3',5,5',-tetramethylbencidine
(TS), 1001IWell, BlO-RAD) was 25 added to each well, and the resulting
mixture was incubated at room  temperature for 15 minutes. Subsequently, IN
H2SO4 was added to each well (50llwels.) to  quench the reaction.. The
reaction was monitored for absorbance at  a wavelength of 450rLm by a
microplate reader (Model 355D Microplate  30 Reader, B10-RAD). Control ELISA
experiment was performed in the same manner as  described above by using the
following items: (1) Wild-type HPB-ALL cells, instead of humar. AII.IM
expressing  recombinant HPB-ALIt calls; 35 (2) Wild-type CHQ cells, instead
of human AILIM expressing  recombinant CFO cells; 98  (3) Mouse monoclonal
antibodies against human AILIM (SA12 or SG430; JP-A 11-29599 (Example 12)
and W098/38216 (Example 12)) instead  of hybridoma supernatant; 



(4) Human monoclonal antibody against KLH (keyhole limpet  5 hemocyanir"
PIERCE) instead of hybridoma supernatant. The human anti-KisR monoclonal
antibody was prepared according  to the same manner as described above in
t2-17, by immunizing  above-mentioned human antibody-producing transgenic
mice with KLH  (keyhole limpet hemocyanin, PIERCE). 5 Many hybridomas
producing human monoclonal antibody capable  of binding to human AILIM were
selected by said screening. <2-3> Primary cloning of hybridoma Many types of
hybridoma monoclonal were established from the  various hybridomas (parental
cell lines) , which had been selected  15 in <2-2> described above,
producing human monoclonal antibody against  human AILIM by the following
assay procedure. Respective hybridomas selected in <2-2> described above
were  plated in 24-well microp lates. Cell count of hybridoma in each well
was determined by pipetting. Subsequently, logs fetal calf serum 25 (PcS;
Trace Bioscience PTY) , 1% penicillin/streptomycin (Sigma) , 1%  HT
Supplement (Gibco BRT) and 2.51 T-STIM Culture Supplement  {Collaborative
Biomedical Products) were added to EX-CELL301 medium _  (.7RH Bioscience)
containing 4.0 no! L-glutamir_e and lipid. The  resulting modified medium
was used to dilute hybridomas to lxlC 25 cells/ml and the cells were
suspended in each well. Cell suspension (300 pl or 600 l) of each well was
combined  and mixed well with the modified medium (150 ml or 300 ml) , and
then  a 200-i aliquot of the cell suspension was added to each well of
multiple 96-well micrdplates such that each well contained 4 cells 30 of the
hybridoma. The above-mentionedir.odifiedmedium (50m1 ar 1OOml )  was freshly
added to the remaining cell suspension, which was mixed  well, and then the
resulting cell. suspension was added to each well  of other freshly prepared
multiple96-wellmicrcplates such that each  well contained 2 cells of the
hybridoma. 35 Cultivation was continued for 1 to 2 weeks. After cultivation,
single colonies derived from a single hybridoma were found in many 99
wells. With the cell ELISA as described above in <2-2>, it was verified
that hu,nan monoclonal antibody against human AILIM was produced in  



the culture supernatant in each well containing the colony. 5 c2-4>
Secondary cloning of hybridoma Subcloning (secondary cloning) of each clone
from the various  hybridoma clones obtained in <2-3> described above was
performed  according to the same method as described above in <2-3>. Cell
density of each well in a 96-well microplate was adjusted  10 to 1
--ell/well in the present experiment. The screening yielded many hybridoma
monoclonesproducing human  monoclonal antibody against human AILIM. part of
the clones included  were as below: (Clone name) 15 AIF34 (SMab124), AIF182
(JMab-126), AIF348 (JMab-127)  AtF620 (iJMab-128) , AIF1D52 (Swab-135)
AIH5D3  (JMab-136) ,  AIR386 (Swab-137), A11289 (JMab-13B), AI1394
(JMab-139),  A11488 ('7Mab-140) A1S40 (Swab-141) , The names shown above are
used through the present application,  20 namely in all Examples described
below including the present Example,  and in Figures and Tables containing
the assay result obtained in  this Example. Example 3 Analysis of properties
of monoclonal antibody  25 c3-1y Analyses of the heavy chain and light chain
Hyu s ing LISA and f low cytomerry described below, it was veri f i e d
that the monoclonal antibody against human AILIM produced by each  hybridoma
clone, which had been cloned in c2--4> described above, was  indeed a human
monoclonal antibody. 30 The recombinant HPB-ALL cells overexpressing human
AILIM,whic  had been prepared in Example 1,. were plated in each v-shaped
well  of microplate (3x10 celllwell), Cells wer4 cultured at 370C in
RP-.4I1640 medium containing 10% PCS After the culture was completed, the
plate was centrifuged (a t  35 1, 800rpm fo= 2 minutes) to precipitate the
cells , and then the resulting  supernatant was discarded. Subsequently,
supernatant sample 1Do  (5 0 pl /well) from the culture of each hybr idoma
cloned in <2-4t described  above, or mouse anti-human AILIM monoclonal
antibody SA12 (2.,g/5Osl)  or alternatively human anti-KLlimenoclonaI
antibody {50l/welL) as  a control antibody was added to each well. The
mixture was reacted 



5 for 30 minutes in a refrigerator. After reaction, the sample solution  was
discarded and each well was washed with phosphate buffer (0.5%  BSA-PBS
containing 5mM EDTA). Subsequently, any one of the secondary antibodies
below was  added to each well (diluted 1000 times with the above phosphate
buffer  ,.,0 and added at a quantity of 50 I.l/well) In order to suspend the
cells. The suspension was reacted or 30 minutes in a refrigerator.
{Secondary antibody} Biotin-labeled anti-human LgG antibody (Zymed};
Biotin-labeled anti-human IgG antibody (Protos); 15 Biotin-labeled
anti-hamanlgw'c antibody (EY Laboratories}; or  Biotin-labeled anti-human
Igs[ antibody (Vector) . After reaction, the secondary antibody was
discarded and each  well of the plate was washed with. the above-mentioned
phosphate buffer .  Subsequently, phycoerythrin-labeled stzeptavidin
(Streptavidin-PE; 20 Pharmingen; diluted 500 time with the above-mentioned
phosphate buffer  and added at a quantity of 50 l/well) was added to each
well. The  mixture was reacted for 30 minutes it, a refrigerator. After
reaction,  each well was washed with the above-mentioned phosphatebuffex.
Then  the above-mentioned phosphate buffer was added to each wel.  25
(20081/well) in order to suspend the cells. Analysis was performed to
determine the reactivity of the  anti-human AILIM monoclonal antibody in the
culture supernatant of  each hybridoma clo%e to the BPS-ALL cells
overexpressing human AILIM  in each well. 30 Control assay was performed in
the same manner as described  above by using following items: (1) Wild-type
aPB-ALL cells, instead of human AILIM expressing  recombinant HPB-ALL cells;
(2) Human monoclonal antibody against $LH (keyhole limpet  35 hemocyanin,
PIERCE) instead of hybridoma supernatant. The human anti-RLH monoclonal
antibody was prepared according 101  to the same manner as described above
in <2-1>, by immunizing _he  above-mentioned human. antibody-producing
transgeric mice with KLR  {keyhole limpet hemocyanin, PIERCE). Based on the
result, all of the hybridoma clones described above  



5 in <2-4> were verified to be human monoclonal antibodies consisting  of
human-derived heavy chain and human-derived x light chain. An example of the
result is illustrated in Figure 1, which involves  assayzasult far hybridoma
clones AIH5D3 (JMab-135) , AII289 (CNIab-13S) .  and A11394 (3Mab-139). '_0
c3-2> Isotyping of human monoclonal antibody The isotype was determined for
each of the human anti-human  AILIM monoclonal antibodies produced by the
hybridornas that had been  cloned in c2-4> and analyzed in <3-1i described
above. Determination  was carried out using a Human Monoclonal Antibody
Isotyping Ki-z 15 (American Qua'-ex) according to the experimental protocol
attached  to the kit. All the human anti-human AILI14 monoclonal antibodies
were  determined to be IgG21x. 20 Example4 Preparation of human morac (human
anti-human AILIN monoclonal antibody) on large scale and its  purification
<4-1> Method 1 Cells of each hybridoma clone producing human anti-human
AIL--M  25 monoclonal antibody, which had been prepared in <2-4> described
above,  were added to a tissue culture flask (50rn1. FALCON, and cultured
IA ASF104 medium. (Ajinomoto) containing 10% Ultra Low Bovine IgG F3S
(GIBCO-BRL) to be confluence under an atmosphere of 5% C02 at 370C.
Subsequently, the whole culture liquid was transferred into  30 a new tissue
culture flask (750ml, F. "TON) , and the cells were cultured  in ASF 104
medium (Al inomoto) containing 10 e Ultra Low Bovine IgG FBS  {GIBCO-BRL) to
be confluent under an atmosphere of 5% CO2 at 373C. 10 to 20 days after the
culture, the culture supernatant of  each hybridoma was recovered and
transferred into a 50-m1 polypropylene  35 conical tube (FALCON) The tube
was centrifuged under 500xg for 5  minutes. 102  Subsequently, resulting
centrifugal supernatant was filtered through a Sterilization Filter Unit
(NALGEN), and the filtrate was  recovered. The filtrate was loaded onto a
Hi'.Trap Protein G column (HiTrap  S affinity column Protein G; Amer sham
Pharmacia) pre-equilibrated with  



phosphate buffer (30m1) at a flaw rate of 3 ml/min. Subsequently, the column
was washedwith phosphate but ter (20ml)  and then the antibody of interest
was eluted by loading 100mM citrate  buffer (pH2.0) onto the column at a low
rate of about lmi/min.. 6 Subsequently, the eluted solution was neutralized
with a solution  (pH9.0) of 750mM Tris-RC1, and then filtered through a
filte  (Millipore) to remove white precipitate. The resulting filtrate wa
dialyzed against phosphate buffer (overnight) and filtered through  a fitter
Millipore). Thus purified anti-AILIM human monoclonal  15 antibody was
obtained from each hybridama line. Protein concentration was determined from
the absorbance at  Azya measured by using a photospectrometer (iAzea = 1 .
41mg/ml) .  [4-2] Method 2 Cells of each hybridoma clone, which had been
prepared in <2-4>  20 described above, were conditioned in ASFLO4 medium
(Ajinornoto)  containing 1D% Ultra Low Bovine IgG Fay (GIBCO-BRL) (1-2%166
Cells/Ml  each) , and were plated and cultured in I.:-egra Cell Line 1000
(INTEGRA  CL100D, INTEGRA BIOSCIENCE). 7 to 10 days after cultivation, when
-.  the cell density reached lx108 cells/ml, the supernatant of eac- 25
hybridoma culture was recovered Each culture supernatant was loaded onto a
HiTrap Protein G  column (HiTrap affinity column. Protein G; Amersham
Pharmacia)  pre-equ i 1 ib rated w ith phosphate bu f f e r (3 Qnl) at a f
low rate o f 3ml /min. Subsequently, the column was washed wit phosphate
buffer (2Dm.l) .  30 and then 10OmM citrate buffet (pH2.0) was loaded onto
the column at  a flow rate of about lml/min to elute the antibody. Then, a
solution  (p H9 .0) of 75OmN Tris-HCl was added to neutral_za the eluted
solutiar.,  and the resuuLting solution was filtered through a filter
(Millipore)  to remove white precipitate. The resulting filtrate was
dialyzed 35 against phosphate bufter (overnight) and then filtered through a
filter  (Millipore). Thus purified anti-AILIM human monoclonal antibody was
103  obtained from each hyhridoma line. Example 5 Reactivity of human
anti-human AILIM monoclonal antibody  to human AILIM. and Cross-reactivity
of that to mouse AIM avid rat  5 AILIM Purified various human anti-human
AILIM monoclonal antibodies  



above were analysed for their reactivity to human AILIM as well as
cross-reactivity to mouse AILIM and rat AILIM by utilizing cell ELI 3A
method. 10 <5-I> Establishment of ELISA system to determine IgG antibody
concentration and preparation of calibration curves Because all the
above-mentioned purified human anti-human AILIM  monoclonal antibodies were
IgG (2gG2) antibody, ELISA system was  established to determine the
concentration of IgG antibody. 15 Goat anti-human Ig.G (Fc) antibody (1.2
p.glml inPSS; 100llweli;  Urgaron Teknika) was added to each well of a
96-well ELISAlaic roplate  (Munc) _ The plate was incubated at room
temperature for 2 hours to  adsorb the anti-IgG (Fc) antibody on the
microplate. Subsequently,  the supernatant was discarded, and the plate was
washed 3 times with 20 phosphate buffer (PBS) containing 0.05% Tween20. A
blocking reagent  {PBS containing 0.5& bovine serum albumin (BSA) and 0.1%
Tween2D)  was added to each well (200l/well) and the plate was incubated at
room temperature far 2 hours to block the anti-IgG (F c) antibody-free --
sites on the plate. Then, the blocking reagent was discarded, and  25 each
well was washed twice with ?BS. Human-derived IgG2 antibody (5O it/wall ;
TheBir_ding5ite) , which  was used as a standard antibody, was added at
various concentrations  (0 to jOOrglml) to respective wells of the plate and
the plate was  incubated at xcom temperature for 2 hours. Surplus solutions
of 30 standard antibody were removed and each well was washed 3 times with
phosphate buffer containing 0.05k Tweer_20. Subsequently,
peroxidase-conjugated goat anti-hunar_ IgGlK  antibody was added to each
well (4,000 times diluted, 100 Fl/well,  Protos) , and the plate was
incubated at room temperature for I hour. 35 The supernatant was discarded
and the nicroplate was washed  3 times with phosphate buffer containing 0.05
Tween20. P buffer 104  containing substrate (composition:
ortho-pher_ylenadiamire  (0-phenylenediamine, OPD; 20mg)(citrate-phosphate
buffer (pH 5.0,  50 ml) /aqueous solution of 30$ hydrogen peroxide (15i))
was added  to each wel l (100til/well) and the plate was incubated at
roomtemperature  5 for about 7 minutes. Subsequently, 2M su I fur ic ac id w
a s added to each wel I (50[LI/we11)  



to stop the reaction, Calibration curves were made (Figure 2) based  on the
values of absorbance measured at a wavelength of 490 nm by  using a
microplate reader. 3 Control assays were performed with culture medium alone
or BSA  solution alone as a test substance in the same manner as describF
above.  <5-2> Analyses for the reactivity of various purified human
anti-human  AILIM monaclor:al antibodies to human AXLIM as well as for  15
cross-reactivity of that to mouse AILIM and rat AILIM c5-2-1> Preparation of
reagents Reagents to be used in this cell EULSA were prepared as follows:
<5-2-1-1> Preparation of recombinant CHO cell overexpressing mouse  AILIM 20
Recombinant CHO cells overexpressing mouse AILIM were prepared  and obtained
in the same manner as described above in <1-I> and CI-3>.  cDNA
(GenBankAccessionNumber: AB023132 (cDNA) ; BAAB2126 (amino acid)) containing
the full-length ORF of mouse AILIM was inserter  into a vector pEF-neo, and
then the resulting recombinant expressiol  25 vector was introduced into
Chinese hamster ovary cells (CHO cell) by a commonly used method for
electroporatior. (960 F, 320 V) using  a Gene Pulse= (BioRad). The cells
were cultured in RPM11640 Medium  containing Geneticin (0.8mg/ml; Gibco 3RL)
and L0% FCS to select  drug-resistant transformed cells, thereby obtaining
mouse  30 AILIM-overexpressing recombinant CHO cells. <5-2.1-2> preparation
of recombinant CHO cell overexpressing rat AILIM  Recombinant CHO cells
overexpressing rat AILIM were prepared  and obtained ir. the same manner as
described above in Cl-11> and <1-3> A cDNA (GenSank Accession Number:
AB023134 (cDNA); BAABZ129  35 (amino acid)) containing the full-1er.gth ORF
of rat AILIM was inserted  into a vector nfF-neo, and then the re suiting
recombinant expression i05  vector was introduced into Chinese hamster ovary
cells (Clio cell)  by a com. only used method for electroporation 1960 4F,
320 V) using  a Gene Pulser (BioRad). The cells were cultured in RFMIL640
medium  containing Geneticin (0.Smg/nl; Gibco BRL) and 10% FCS to select 5
drug-resistant transformed cells, thereby obtaining rat
AILIM-overezcpressing recombinant CEO cells. 



<5-2-1-3> Preparation of monoclonal antibody agains mouse AILIM  The
recombinant CHO cells overexpressing mouse AILIM, which  had been prepared
in <S-2-1-1> described above were homogenized, and LL0 subjected to
ultracentrifugation (100,000x g). Resulting pellet  containing cell membrane
fraction was recovered and than suspended  in PBS.- Resulting cell membrane
fraction was injected together with  Freund's complete adjuvant to Wistar
rats in the footpad for primary  immunization (day 0) . The antigen of cell
membrane fraction was 15 further given to the rats into the footpad on the
7th day, 14t" day  and 28th day after the primary immunization. The lymph
node cells  were collected from them 2 days after the final immunization.
The lymph node cells and mouse nyelorla cell PAI (JCR No.BDf13;  Res.
bisclosuze, Vol.2l7, p.155, 1982) were combined at a ratio of  20 S. 1 . The
cells were fused to each other by using polyethylene glycol 4000 (Boehringez
Mannheim) as a fusion agent to prepare monoclonal  antibody-pro
ducinghybridomas. Selection of hybridomas was achieved  by culturing them in
ASF104 medium (Ajir_ornoto) containing HAT, 10% - fetal calf serum and
aminopterin. 25 - Reactivity of rat monoclonal antibody in the culture
supernatant  of each hybridoma to mouse AILIM was determined by reacting the
culture  supernatant with the above-mentioned CHO cells expressing mouse AI
L=M  and then measuring the fluorescence intensity of cells stained with
FITC-labeled anti-rat IgG (Cappel) in a EPICS=FLEE flow cytometer. 30 The
screening yielded multiple hybridomas producing monoclonal  antibody having
reactivity against mouse AILIM. Among them, a hybridoma line was named
"B10.5. " Cells of this  hybridoma were intraperitoneally injected (106 to
:.07  cellsl0 - 5ml/mousaY to ICR nu/nu mice (female, 7 to 8-weeks old) . 10
35 to 20 days after the injection, the ascites was collected from each
mouse by laparotomy under anesthesia according to a commonly used 106
method. The rat anti-mouse AILIM monoclonal antibody B10.5 {igGl}  was
prepared from the ascites on a large scale. <5-2-2> The reactivity of the
antibody to human, mouse and rat AILIM  Concentrations of human anti-human
AILIM monoclonal antibody  5 and control antibody to be used in the ELTSA
described below were determined based or, the ELI SA and calibration curves
in <5-1> described  



above. Each cells (700' cells/well) of the recombinant CEIO well
overexpressing human AILIM prepared in Example 1, the recombinant  0 CHO
well overexpressing mouse AILIM prepared in <5-2-1-1> described above, and
the recombinant CHO ce11 overexpressing rat AILIM preparr  in <5-20l-2>
described above were plated in wells of 96-well ELISE.  microplates and
cultured to be confluent at 3711, Subsequently, the supernatant was
discarded, and then any one  tS of the purified various human anti-human
AILIM mono clonaI antibodies  or control antibody prepared above were added
to each well (antibody  concentrations: antibody of 200 /ml was diluted,
with PBS containing  1% BSA, 3 times, 32 times, 33 times, 3-times, 35 times,
36 times, 3'  times, 3! times, 39 times, 3'B times, 3i` times, and 3`Z
times) in a 20 quantity of 50p11well,and the plates were reacted at room
temperature  for2hours. The solutions of the monoclonal antibodiaswere
discarded,  and each well was washed 3 times with phosphate buffet
containing  It BSA (Sigma]. Subsequently, horseradish peroxidase-conjugated
anti--huma,- 25 IgS (Fc) antibody was added to each well (diluted 1 , D00
times, 50p2Jwell;  American Qualex) , and the plates were incubated at room
temperature  for 1 hour. Surplus solution of the labeled antibody was
discarded and the  microplates were washed 3 times with phosphate buffer
containing 1%  30 BSA. Buffer containing substrate (composition:
ortho-phenylenediamine (O_phenylenediamine, OPD;  2t7mg)/citrate-phosphate
buffer (ph-5.0, 50 ml)/aqueous solution of  30 hydrogen peroxide (15[11) 1
was added to each well (lOUpl/well}  and the plates were incubated at room
temperature for about 7 minutes . 35 Subsequently, 2NI sulfuric acidwas
addedto each well (S0Illwell)  to stop the reaction. Absorbance was measured
at a wavelength at 490 107  rim by using a microplate reader (Bio-Rad)
Control .LISA assay was performed with the following control  antibodies to
evaluate the above-mentioned antibodies in the same  manner as described
above: 5 (1) Mouse monoclonal antibody SA12 or SG430 against human AILIM
(JP-A 11-29599 (Example 12) and W098/38216 (Example 12)); 



(2) Rat monoclonal antibody B1.05 against mouse AILIM (c5-2-1-3>  described
above); (3) Moasemor_oclonal antibody JTT2 against rat AILIM (monoclonal  0
antibody produced by a hybridoma, which has been deposited  internationally
on October 11, 1996, under tie international accession  number FERN BP-5708
in The National Institute of Biosciience and  Human-Technology, The Agency
of Industrial Science and Technology,  The Ministry of International Trade
and Industry)which is ar_ 15 international depositary authority under the
Budapest Treaty; TP-A  11-29599 (Examples 1 and 2) and W098!38216 (Examples
1 and 2)).  (4) The above-prepared human monoclonal antibody against ALH
(keyhole limpet henocyanin, PIERCE) instead of hybridoma supernatant.
Control EL73A experiment was performed in the same manner as  20 described
above using wild-type CHO cell shown below, instead of  AILIM-expressing
recombinant CHO cell. The result is shown in Figures 3 to 14. Based on the
result obtained, 50%-effective concentration  (ED50:ng/ml) was calculated as
an index for the reactivity of each  25 human anti-human AILIM monoclonal
antibody to human AI'-IM (recombinant CHO cell overaxpressing human AILIM)
mouse AILIM  irecomoir_ant CHO cells overexpressing mouse AILIM) or rat
AII,IM  (recombinant CHO cell overexnres sing rat AILIM) . The results
obtained  by the calculation are shown below 30 (A) ED50 for CHO
oven-expressing human AIL,IM  AIF 34 (JMab-124) 5,3ng/ml AIF182 (JMab-126):
3.6ng/ml  AIF346 (JMab-127J 9.ing/ml  AIF620 (JNab-128) 10.1ng/ml 33 AIF1052
(JMab-135) 2.Ong)ml  AIH5O3 (JMab-136); 7.5ng/nil 108  AIH386 (,JMab-137):
9.6ng/ml  A1I289 (JMab-138): 10.Sng/ml  A11394 (JMab-139): l0.6ng/ml  A11488
(JMab-140): 11.Ong/ml 5 Ali 40 (JMab-141): 3.7ng/ml  SA 12: 1.8rg/ml  



SG430: 1.2ng/ml  (B) ED50 for CFO overexpxessing mousy AILIM PLIF 34
(UMab-124) 42ng/rn1  0 AIF348 (JMab--127) 8ing/ml  AIF620 (J2lab-128)
100ng/rtil  A1I289 (JMab-136} 53ng/:nl  AII394 (JMab-139) 60ng/ml  A11488
(7Mab-:40): 70ng/ml 15 (C) ED50 for CHO overexpressing rat AILIM  AIF 34
(JMab-124): 45r_q/ml AIF348 (JMab-l27): 62r_g/ml  AIFS20 JMab--128) 97ng/ml
A11289 {JMab-138): 57rg/ml 20 A11394 (JMab-:39): 90ngimI  A1I488 (JMab-140)
: 90rg/ml The result showed that the human anti-human AILIM monoclonal -
antibodies of the present invention exhibited significantly high
specificities to human AILIM. 25 Further, it has been revealed that 6 types
of human. anti-human  AJLIN monoclonal antibodies (shown above in (E3) and
(C)) are reactive  to both mouse AILIM and rat AILT-M (binding capability,
cross-reactivity). , 30 Examole6 Determination of affinity
andneutralizingactivityof human  anti-human AILIMmanoclonal antibody a a~
inst the antigen (human AILIM)  Association rate constant (ka),dissociation
rate constant (kd) and dissociation constant (Kd) with respect to the
reaction between  each of the purified various human anti-human AILIM
nonoclor.al  35 antibodies prepared above and human AILIM were determined
using a  commercially available kit Biacore X (Amersham Pharmacia). 109
<6-1> Preparation of antigen to be immobilized on sensor chip Antigen to be
immobilized on sensor chip in the kit was prepared  as a recombinant
chimeric antigen (hereinafter referred to as "human  AILIM-TgFc"1 consisting
of the extracellular region of human AILIM  5 and the constant region (Fc)
of human IgGi. Human AILIM-IgFc was prepared by further purifying the
antigen  obtained according to the method as described in earlier
applications  



(JP-A 11-29599 (Example 16 (2)) and W098/38216 (Example 16 (2)) by  one of
the present inventors, Tezuka. ID The culture supernatant of recombinant
cells producing the human  AILIM-ZgFc was loaded onto a HiTrap Protein G
column (HiTrap affinity  aolumnProtein G;Amersham-Pharmacia)pre-equilibrated
with phosphate  buffer (30m1) at a flow rate of 3m11min to adsorb the human
AT_LIM-IgFc  in the culture supernatant on the column. 15 Subsequently, the
column was washed with phosphate buffer(20m1)  and then l00mM citrate buffer
(pH2.U) was loaded onto the column at  a flow rate of about 1ml/min to elute
the human AILIM-IgFc.  Subsequently, the eluted solution was neutralized
with a solution  (pH9.0) of 750m.M Tr is-HC1, and then dialyzed against
phosphate buffer 20 (overnight). Then, the solution dialyzed was filtered
through a  filter (Millipore], Thus purified anti-human AILIM-IgFc was
obtained, Protein concentration was determined from the absorbance at - AzBO
measured by using a photospectrometer (IAZB0 =1mgIm11. The  25 concentration
of human AILIM-IgFc was determined to be 0.28mg/ml. Purified chimeric
protean consisting of the extracelLular region  of rat
AILIMandtheconstantregion (Fc) of human IgGI (rat AILIM-IgFc;  J'?-A
11-29399 (Example 16 (2)) and W098/38216 (Example 16 (2)1 was  also prepared
according to the same manner as described above. The 30 concentration of the
rat AILING-IgFc obtained was deterr.ined to be  0.45mg/ml. <6-2>
Determination at affinity and neutralizing activity  Experimental procedures
except for immobilization of antigen  (human AILIM-IgFc) on the sensor chip,
which is described below, were 35 based on the instruction manual and
experimental protocoi attached  to the commercially available assay kit
5iacore X Mmersham-Pharmacia) , HBS buffer (cortaini.ng 0.01M HE?ES, 0.ISM
NaCl, 3mM EDTA and  0.0051 detergent 220, (pH7.0)) was allowed to flow
through a Flow  Cell-i attached to the kit at a flow rate of 5111/min.
Subsequently, 5 a solution (L5l) containing 4,005M NH$
(N-hydroxysuccinimide) and  0,2M EDC ',N-ethyl-N'- (dimethylaminoprouyl)
carbodzimide) was added  to activate carboxyl groups of CM coated on the
surface of the sensor  chip. 



Subsequently, 23)1? of human AILIM--IgFc solution (10pgIml;  ~.0 dissolved
in 10mM sodium acetate buffer (pH 5.0)) was added to the  to immobilize the
human ALLIM-IgFc on the sensor chip. Subseguentl;  unreacted activated
carboxyl groups were blocked by adding 35I c._  1M ethanol amine
hydrochloride. The amounts of human AILIM-IgFc  immobilized by the
inunobilization treatment performed twice was 15 2,444RU (resonance unit)
and 2,213Ri7, respectively. The unit, R',I,  corresponds to the mass per
unit area; 1RU = lpgfmm2. Flow Cell-2, which is a reference flow cell, was
subjected to  the capping treatment in the absence of human AILIM-IgFc in
the same  manner as described above. 20 Phosphate bufferwas allDwedto flow
through the flow cell (sensor  chip) at a flow rate of 20Rl1m4r_, and each
of purified human anti-human  AIL:M monoclonal antibodies, which had been
prepared in the Example  above, was added thereto (10 to 50g/m1, 501).
Standard condition for the measurement was: association phas.  25 for 3
minutes and dissociation phase for 10 minutes. Respective amounts  of
antibody bound to and released from the antigen were monitored  over time to
obtain a sensorgram. Dissociation of antibody from the  antigen was achieved
by running PBS through the sensor chip at a fLow  rate of 20.L1/min. 30
Based on the resulting sensor'graa data, association_ rate  constant (ka),
dissociation rate constant !kd) and dissociation  constant (i[d; Kd-kdlka)
were computed by using the analytical software  (EZAevaluation 3.0) attached
to the kit The affinity and the neutralizing activity of moase monocloaai
35 antibodies SA12 and 5G430 to the human AILIM prepared in the Example
described above were also ana=yzed in the same manner as described 11:
above Respective values obtained are shown below. colons names <ka
(1/M.Sec)> <kdZ1/Sec]> <Kd (N)>  AI? 34 (JMab-L24) :.6x1D' 1.0x10-' 6.3x10-9
5 AIF182 (JMab-126) 3.2x10 2.8xcD"5 S.8x10-L1 AIF34B (JMab-127) 1.9x10
6.4x1o`5 3.4x14-9  AIF620 (JMab-128) 1.1x10' 1.1x10-4 1.0x10_9  AIF1052
(J4ab-135) 1.6x'104 6.3x10_5 3.9x10-9  



AI35D3 (JMab-136) 2.6x10' 4.9x10_& 1.Bx1D-10 10 AIfi366 (JMab-137) 1.2x105
3.1x10-' 2.6x10-5  A11289 (JMab-138) 3.7)(_04 4.2x105 1x10-'  A11394
(JMab-139) 3.7-x104 2.4xl0_5 7.7x10'10  A11488 (JMab-149) 2,3x10' 3.5x10-5
1.5x1(-9  AIJ 40 (JMab-141) 1,9x1(" 1.9x10-5 1.0x10_9 15 $A 12 7.8x103
7.9xL0_5 1,0x'-0-'  SG430 2.2x104 1.5x10'4 6.8x10-'  The result shows that
all of the human anti-huraanAlLIMmono clonaI antibodies and anti-human
AILIMmouse monoclonal antibodies exhibit  markedly high binding affinity and
neutralizing activity to human  20 AII,IM. Example 7 Activity of human
anti-human ALLIM monoclonal ar_twbody to  transduce costimulatory signal in
human T cell It was analyzed whether or not the human anti-human AILIM  25
monoclonal antibodies in accordance with the present invention had  the
capability of controlling (enhancing and/or inhibiting) human  T cell
responses (p-oduction of cytokiries such as IFN-7 and IL-4, cell
proliferation., etc.), in other words, whether or not the antibodies
exhibited regulatory activity on cellular transduction of 30 AILIM-mediated
costimulatory signal- Analysis was performed based  on the amount of
cytokires (IFN-y and IL-4) produced in human T cells  as well as the degree
of human T cell p-oliferation as an index.  c7-1> Dilution of antibody
Anti-human CDs monoclonal antibody OKT3 (ATCC CRL-8001) was  35 diluted with
phosphate buffer (PBS) to final concentration of 8.g/ml.  Each of the
various human anti-human AILINImonoclonal antibodies 112  prepared above was
diluted with PBS to a final concentration of 40g/ml.  The antibody solutions
were further diluted with PBS to prepare various  concentrations of
antibodies (40}1g/ml-0.0049s.g/m1) <7-2> Coating of microplate with antibody
5 :each well of 96-well microplates was coated with (1) anti-human  CD3
monoclonal antibody OKT3 (Sig/ml; 25}11 to each well) and any one  of the
various human anti-human AILIM monoclonal antibodies
{4D}1g/ml-0.0049.Lg/ml; 25l to each well), or (2) anti-human CD3  monoclonal
antibody OKT3 (8V9/ml; 2S1 to each well) alone. The plates 



0 were incubated at 3790 for 2 hours. Subsequently, the antibody  solutions
were discarded, and each well was washed 3 times with PBS  After the wash,
RPMI1640 medium containing 109 FCS was added to eac..  well (IOOR11/well) ,
and the plates were incubated at 3700 for 1 hour.  Thus, respective wells of
the plates were coated with the antibodies  15 mentioned above in (1) or
(2). Control experiments were carried out in the same manner by using
plates coated with the following respective monoclonal antibodies  as
control antibodies instead of the human anti-human AIL 114 monoclonal
antibodies. 20 (1) Mouse monoclonal antibody SA12 or SG430 against human
AILIM  (JP-:A 11-29599 (Example 12) and W098/38216 (Example 12)); (2) Mouse
anti-human CETP monoclonal antibody JHCI (also - referred to as JMah109;
JP-A 9-20800); and (3) Human anti-KLH monoclonal antibody (also referred to
aL  25 JMab23; the above-mentioned Example). The microulates coated with the
antibodies were used in the  following assays. <7-3> Preparation of human T
cell suspension Peripheral blood was collected from each normal healthy
persar.s  3D (5 persons; donor A, 3, C, D and E) . Fraction containing
mononuclear  cells was prepared by density-gradient
cen,rifugationusingLymphoPrep  (Nycomed) . Human T cells were separated from
the human, mononuclear  cA1l fraction according to the manual for
experimental procedure by  using a Pan-T cell Isolation Kit IMi1ter_yi) and
Magnetic Sorter. T 35 cell count was determined using a hemacytometer.
Hurian T cells were  suspended in RPMI1640 medium containing 10% FCS to
prepare huma_ T 113  cell suspension (Lxl06 cell/ml) <7-4> Cell culture (1)
Culture using microplate coated with anti-human CD3 antibody and  anti-human
AILIM antibody 5 Human T cell suspension {donor A, B, C, D or E; 1001/well;
1xLO cells/well) was added to each well of the microplate coated with  the
antibody mentioned above and the plate was incubated at 37t for  3 days in a
CO2 incubator. After cultivation, aliquots of the resulting culture  



0 supernatants {50}11) were stored at -20t and then used in the assay
described later (assay for IFN7) After sampling aliquots of the  culture
supernatants, respective microplates were used for the  following assay: (2)
Culture using microplate coated with anti -human.cD3 antibody a lone  15
Unman T cell suspension (donor in 100[Ll1well; 1x105 cells/well)  was added
to each well of themicropla tes coated with the above-mentioned  antibody,
and that any one of the various human anti-human AIL_IX  monoclonal
antibodies was added thereto (25l of the antibody of  40gg/ml--0.O049pg/mU)
The plates were incubated at 3700 for 3 days  20 in a CO2 incubator. [7-0
Determination of proliferation activity of T cell Methyl [3E]uhymidine
(0.51Ci/weiL; Amersham-Pharmacia) was - added to each well of the plates
after incubation, and the plates  were incubated at 3700 for 5 hours ir_ a
CDs incubator. After incubation, 25 cells were trapped on GF/C filters
(Packard) using Cell Harvester.  Subsequently, the filters were dried at 401
for 3 hours or longer,  and then Microscinti 0 {2GllweLl; Packard) was added
thereto.  Radioactivity of 3H incoracrated of the cells trapped on the
filters  was measured by a p-counter {TOP COUNT) to analyze the degree of T
30 cell proliferation after cultivation. Results are shown in Figures 15 to
39. Result of this assay showed that human T cells were significantly
proliferated depending on the concentration of the cells when  microplates
were coated with anti-human AILIM monoclonal antibody 35 (human monoclonal
antibody or mouse monoclonal antibody) together  with anti--human CD3
antibody. Further, there were some differences 114  in the degree of cel=
proliferation among the donors, On the other hand, human T cells did not
grow signiicar.tly  when plates had been coated with anti-human CD3 antibody
alone and  anti-human AILIM monoclonal antibody (human monoclonal antibody
or 5 cnousemonoclonaI antibody) in solution (liquid phase) was used during
culturing the cells. c7-6> Quantification of Mn in culture supernatant of T
cell  For respective cultures of T cells (donors B and C) described  iv. (1)
of t7-4>, the anounts of ISt+P}' in the culture supernatants were 



0 determined by a commercially available human _IFNj ELISA KIT
(Amersham-Pharmacia; En_dogeii) Results are shown in. Figures 40 to 47.
Result of this assay showed that the production of IFNy increased
significantly depending on the concentration of anti-human AI;.IM  15
monoclonal antibody (human monoclonal antibody or mouse monoclonal
antibody). Example S Regulatory activity of~human anti-human AILIM
monoclonal  antibody on nixed lymphocyte reaction (MLR) 20 Itwas
testedwhe-,.her or not the human anti-human AlLlMmonoclonal  antibodies of
the present invention were capable of controlling  (enhancing and/or
irthibiti;xg) T cell responses (production of - cytokines such as IFN-f and
IL-4, cell proliferation, etc.) , in othe- words, capable of regulating the
txansdaction of AILIM-mediate 25 costimulatory signal into cells, by
analyzing the activity (namely,  DNA synthesis in cells) of control_ing T
cell proliferation associated  with allogenic mixed lymphocyte reaction
(allogenic MLR) as an  index. <8-1> Preparation of human PBNC and T cell 30
Peripheral blood (200n1) collected from each normal healthy  persons (7
persons; donor A, B, C, D, E, F and G) was dispensed on  the layers of
Lymphoprep (15MI; Nycomed) ir.microtubes (50ml; Falcon) .  After
centrifugation [at r6OOrpm Pox 16 minutes] , intermediate layers  were
recovered. Recovered ceLis were diluted 2 times or further with 35 ohosohate
buffer, and then centrifuged (at 1,EQOrpm for 10 minutes).  Thus, PBNC
(peripheral blood mononuclear cell; 2x!9"-5x108 cell) was 115  prepared.
Cell count was determined by using a hemacytometer. An  aliquot of the cells
to be used in I4E4 assay !1,48x108 cell 13  microplates) were taken and kept
on ice. Remaining cells were used  for the separation of T cells described
below. 5 PanT Isolation kit (MiitenyiBiotech) was used for the separation
of T cells from PBMC. According to the manual attached to the kit,
remaining PBMCs were added to the solution attached to the kit, and  the
solution was incubated. Subsequently, cells were washed with  PBS containing
5mM EDTA and 0.5% BSA and then re-suspended in PBSS. 10 Subsequently, the
cell suspension was added to a Positive Selection  



ColumnVS+ (Mi.lte^.yi5iotech) swoIlan withPBS, andunadsorbedfraction  was
recovered. Further, PBS was loaded onto the column, and the wash  solution
was recovered. The same treatment was repeated once.  Recovered solutions
were combined together to give a T cell fraction. 15 After centrifugation of
the T cell fraction , cells were re-suspended  in. PBS. Cell count of the
resulting T cells was determined by using  a hemacytometer. The cells were
used in the following assay.  [8-a> Mixed lymphocyte reaction (MLR) As
described above, two signaling pathways one between CD28  20 and
CD80(B7-l)/CDB(B7-2) and the other between CTLA4 and  coeo (B7-Z) /CD86
(87-2) , forwhich Comparatively detailed analysis lave  been previously
made, are known as costimulatory signaling pathways  required for the
activation of lymphocytes such as T cell, etc. Namely, the proliferation of
T cell in response to mixed  25 Lymphocyte reaction (MLR) can be induced by
the signal ttar.sduction  through each of the two known pathways. Thus, by
using the substances indicated below, test of this  invention was conducted
to analyze (1) the inhibition of MLRby blocking  the CTLA4-mediated
signaling pathway; (2) the inhibition of MLR by 30 blocking the CD80 (B7-1)
/CD86 (B7-2)-mediated signaling pathway; {3)  the inhibition of MLR by
blocking both CTLA4-mediated pathway and  CDB0 (B7-1) /CD86 (B7-2) -mediated
signaLing pathway; (4) the inhibition  of MLR by blocking the tertiary
signaling pathway associated with  AILIM; and (5) the inhibition of MLR by
blocki: g both CTLA4-mediated  35 pathway and AILIN-mediated pathway.
Following test substances were used :16  (1) Human anti-human AILIM
monoclonal antibody ;prepared in  the Example described above) ; (2) Mouse
anti-human AILIM monoclonal antibody SA12 (same as  in the above Example); 5
(3) Human anti-KLH monoclonal antibody (negative control;  same as in the
above Example) ; (4) Mouse IgG antibody (anti-human CD34; negative control;
Immunotech); (5) A mixture of anti-human CDSO ;roncclor_al antibody  _..0
(Pharminger.) and anti-human CD86 monoclonal antibody (Pharmingen)  



and (6) Human CTLA4-IgFc chimera molecule (Ancell). Mixed lymphocyte
reaction (MLR) was conducted on the following  6 combinations using PBMCs
anciT ce L is prepared from the donors described  15 above in <8-1>. (i) T
cell (donor A) IPBMC (donor D)  (ii) T cell (donor D) /PBMC (donor B)  (iii)
T cell (donor C) /PBMC (donor A)  (iv) T cell (donor E) /PBMC (donor G) 20
(v) T cell. (donor F) JpsMC (donor E)  (vi) T cell (donor G) /PBMC (donor F)
The concentrations of PSMCs and.T cells to be used in the test  were
adjusted as described below. PBMCs were suspended in PBS, and then
transferred into cultur:.  2S dishes (60 mm). The cells were subjected to
X-ray irradiation (50  Gy) with an irradiator (Hitachi. MEDICO). Cells were
recovered,  centrifuged and then added to PRMI1640 medit:m containing 10%
FCS.  Cell count was adjusted to 2X105 ce11s1S0}rl. Resulting T cells from
each donor were also added to PR14Il640  30 medium containing 10% FCS and
the cell count was adjusted to 1X105  cells/50Rl. <8-2-I> Inhibition of
MLRbyhuman anti-human AILIM monoclonal. antibody  PFMLi640 medium containing
10% FCS was added to each well of  a 96-well. microplate having U-sh,apad
wells, A solution of humar. 35 anti-human AILIM monoclonal antibody or mouse
anti-human AILIM  monoclonal antibody SA12 was diluted with PR2,N11640
medium containing 117  10% FCS top repare solutions with various
concentrations of the antibody.  Diluted antibody solutions were added to
the wells (final  concentration: 0, 0.31, 1.25, 5 and 20gglmi).
Subsequently, T cells  (50l) were added to the wells. The plate was
incubated at 37C for 5 1 hour in a CO2 incubator (MAPCO) . After the
reaction was completed,  PBMCs (50l) derived from a different donor were
added to the wells  to initiate MLR. When MLR was conducted using an
antibody other than human  anti-human AILIM antibody (described above in (3)
to (6)1 as the test  10 substance, T cells derived from a different donor
were allowed to 



react after the incubation of PBMCs with the test substance. On the fifth
day of the culture, tritium-labeled thyrcidine  (3H-Thymidine; 201;
ljsCifwell) diluted with PRK_L640 medium  containing 19% FCS was added to
each well. Cultivation was continued 15 for ^ne day. After the culture was
completed, the cells wereharvested  using a Cell Harvester (Packard) ,
Radioactivity of ;H incorporated  of the cells was measured in a p-counter
(TOP COUNT ; Packard) to analyze  the rate of T cell proliferation after the
culture. Results are shown in Figures 48 to 59. 20 <8-2-2> inhibition of
M:,Rbyh=a,.rtaitt-humariALILIMtnonocl-onaI antibody  in MLR system where
CTLA4-mediated signaling pathway has been  previously blocked PRM11640
medium containing 10% FCS was added to each well of - a 96-well microplate
having U-shaped wells. A solution of human  25 anti-human AILIM monoclonal
antibody or mouse anti-human AILIM monoclonal anybody SA12 was diluted with
PRM11640 medium contain'_r_g  .G% FC5 to prepare solutions with various
concentrations of the antibody.  The diluted antibody solutions were added
to the wells (final  concentration: 0, 0.31, 1.25, 5 and 20)Lg/ml).
Subsequently, T cells 30 (50l) were added to the wells. The plate was
incubated at 37t for  1 hour in a Co. incubator (MAPCO). In addition to the
culture of the T cells, PBMCs (in RPMI1643  medium containing 1CA FCS)
derived from other donors were cultured  indeperdentlyaftet
addinghamanCTLA4-IgFc to the PBMCs. Cultivation 35 was performed at 37 C for
1 hour ii,_ a COz incubator MA_PGOI .  Concentration of CTLA4-IgFc was
adjusted to 20g/ml at the start of Its  the MLR. Subsequently, PBMCs (501.1)
were added to the T cell culture  described above to initiate MLR. When MLR
was conducted using an antibody other than human  5 anti -humar.AILIM
antibody (described above in (3) to (5)) as the test  substance, T cells
derived from a different donor were allowed to  react after the incubation
of PBMCs, which had been cultured in the  presence of CTLA4-IgFc, with the
test substance. On the fifth day of the culture, tritium-labeled thymidine.
y _0 (3E-Thymidine; 20}11; IiCi/well) diluted with PRMI1640 medium  



containing 10% FCS was added to each well. Cultivation was continue  for one
day. After the culture was completed, the cells were harvesto..  by using a
Cell Harvester (Packard) - Radioactivity 0f3 Hincozporated  of the cells was
measured in aP-counter (TOP COUNT; Packard) to analyze  75 the rate of T
cell proliferation after the culture. Results are shown in Figures 60 to 69.
The results obtained from the two tests described above are  summarized as
follows: (1) CT".A4-IgFcblocks the CTLA-4-mediated signal transduction,  20
and thereby inhibiting the allogenic MLR-induced proliferation of  T cell.
(2) Anti-CD 80 antibody and anti-CD8 6 antibody inhibit the signal -
transduction mediated by CDS0/CD86, which is a ligand for CTLA4.anv'
CD2S,and thereby inhibiting the allogenia MLR-induced pool if e ratio. 25 of
T cell. (3) A monoclonal antibody against human AILIM, Iike CTLA4-Ig?c,
anti-CD80 antibody and anti--CD86 antibody, significantly inhibits  the
allogenic MLR-induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antibody  30
concet_tration-dependent manner. In other words, those results show that a
tertiary pathway  mediated by AMM and the ligand thereof in addition to the
known  pathways mediated by CTLA41CD801CDa5 and mediated by CD29/Cb8D/CD66
exist as a costirulatcry signaling pathways required for T cell 35
activation, as well as that the AILIM Mediated signaling pathway is
inhibited by antibody against AILIM. 119  Furthermore, it raises the
possibility that contribution of AILIM-mediated pathway to the signal
transduction may be comparable  to those of CTLA4/CDBO/CD86-mediated pathway
and  CD2B/CD80/C(c)86-mediated pathway. S Example 9 Activity of human
anti-human AT_LIM monoclonal antibody to  induce antibody-dependent cellular
cytotoxicity (ADCC7  Biological activities caused by antibodies include
induction of antibody-dependent cellular cytotoxicity CADCC}. ADCC is a  10
cytotoxic action that requires the antibody in addition to effector  



cells and target cells, that induces damage on the target cells induced  by
the. effector cells such as lymphocyte, macrophage or  polynorphonucLear
leucocyte. The activity of the antes human AILIM monoclonal antibody of  15
the present invention to induce ADCC was analyzed as follows:  S1Cr (0,1
mCi/106 calls; Amersham-Pharmacia) was added to the culture of human
AILIN-overexpressing recombinant HPB-ALL cells  prepared in the Example
described above, and the mixture was incubated  at 37Y: for 2 hours . The
cells were washed 8 times with RPM21640 medium. 20 The isotope-labeled cells
obtained were used as target cells.  Control experiments were performedusing
wild-type human H?B-ALL  cells labeled with the isotope as control cells in
the same manner - as described above. By using Lymphosepar I (IBL) , PBMC
fractions were sepazated  25 from peripheral blood collected from normal
healthy persons. The  resulting human PSMCs were used as effector cells. The
target cells {1x104 cells/well; 25l/well} were plated on  each well of a
96-well microplate (Nonc) having U-shaped wells.  Subsequently, any one of
various concentrations of human anti-human 30 AIL IM Mono clonal antibodies
diluted with RPMI1640 medium containing  51 FES ID-0001 l,0ug/ml;
25p!/well), the medium alone {25pl/well]  orI% Noridet PA 0 (25l/well;
detergent having cell-lysirg activity)  was added to each well and the plate
was incubated at room temperature  for 20 minutes. 35 Cultivation was
carried out using anti-human CD3 monoclonal  antibody OKT3 {ATCC CAL-8001]
as a positive control antibody instead 120  of anti-human AILIM antibody in
the some manner as described above. Subsequently, the effector cells (E/T
ratio=5Q; !IDs  cells/well; 50p11/well) were added to each well and the
plate was  incubated at 370 for 16 hours under an atmosphere of 5$ CD2 in an
5 incubator. After cultivation, samples were centrifuged (at I,500rpm at  4C
for 10 minutes). Resulting supernatant was recovered.  Radioactivity in the
centrifugal supernatant was measured by a  1-counter. The radioactivity
represents the amount of "Cr released ` .0 from the cells into the culture
supernatant by the damage of cell  



membrane by ACC. Percentage of cell membrane damage (percentage cell lysisy,
which was caused by ADCC induced by anti-AILIM antibody or anti-CD3
antibody, was determined under an assumption that the radioactivity 15
observed with the medium alone corresponds to 0- with respect to the  cell
membrane damage (0) and that with Nonidet corresponds to 1008  with respect
to the cell membrane damage. Results are shown in Figures 70 and 71. The
result of the test showed that human anti-human ATLI`7  20 monoclonal
antibody of the treserc invention exhibited ADCC-inducing  activity in a
concentration-dependent manner. Example 10 Determination of gene and amino
acid sequences of human  anti-human AStZM monoclonal antibody and analysis
of the same 25 Sequences of cDNAS encoding the heavy chains as well as cUNAs
encoding the light chains of various human anti-human AIL:M monoclonal
antibodies, which had been prepared in the Example described above,  were
determined as described below. Structural features of the genes  were also
analyzed. 30 By using Quick Prep mRNAPurification Kit (Amersham-Pharmacia),
P olyA*RNAS were extracted and pu r i f i ed f ror_i e ach of hyb r idoma s
( clones :  AIH5D3 (JM_ab-136), AII289 (JMab-138) and AII394 (Jxab-133)),
which  produce human monoclonal antibody against human AILIM prepared in
the Example described above. 35 The hybridoma cells were suspended in a cell
lysis buffer {Lysis  suffer I , and lysed by using a syringe to solubilize
them. Oligo (d'r) 131  resin was added to the solubiiized material and the
mixture was shaken  gently. Subsequently,Oligo (dT}resin was was had, and
then PalyA`RNA  was eluted with Elution Buffer. Eluted PolyA+RNA was
precipitated  with ethanol, and then dissolved in Tris-EATA buffer.
Concentration 5 of PolyA`RNA obtained was determined by absorbance at a
wavelength  of 260rm. Double-stranded cDNA was synthesized by using
PolyA`RNA as a  template according to M-MLV Reverse Trar_scriptase method
using a  comm,arcially available cDNA synthesis kit (GIBCOBRL) and synthetic
10 cl.igo DNA Notl-T (SEQ ID NO: 1) as a primer. Specifically, sing
le-stranded cDNAwassynthesizedinaaolutiOn  



{about' 50}xl) containing PolyA`RNA {about 5.tg) purified from the
hybridomas as a template, the primer (about 400 pmole) andM-MLV Reverse
Trar_scriptase at 3700 for 1 hour. Subsequently, dNTP, DNApolymerase 15 T,
RNaseH, DNA ligase, buffer and distilled water were added to the  reaction
solution (4111), and the mixture was incubated at 15t for  2 hours to
synthesize double-stranded COMA. The resulting  double-stranded --DNA was
extracted with phenol/chloroform and tae::  precipitated with ethanol. 20
Subsegz:ently, EcoRI linker DNA (about 300 pmole) and ^NA ligase  {Ligation
High; 33Ft1; TOYOBO} was added to the solution containing  the
double-stranded cDNA in TE buffer (about 50}tl) ar.d the mixture - was
incubated at 16t for about S6 minutes to ligate the cDNA with  the 'linker
DNA. The linker DNA used was a double-stranded DNA 25 consisting of oliga
DNA (20adp; SEQ ID NO: 2) and oligo DNA {24adp;  SEQ ID NO: 3) , which had
been 5'-prosphorylated and annealed to each  other by a commonly used
method. The DNA ligate was extracted with nherollchloroorm, and then
precipitated with ethanol, Subsequently, the DNA reactant was  30 digested
with a commercially available restriction enzyme NotI (TOYDBO) , and then
incubated with a commercially available ATP  solution (GIBCO BRL) and T4
kinase (TOYOBO) at 37'C for 30 minutes  to phosphorylate the 5' end thereof.
The ra_sultirg DNA was precipitated with ethanol-, and then  35 fractionated
by p o lyac rylami de gel electrophoresis. A piece of gel  containing DNA of
about 50Obp to2000bo was cat out. butting of the 122  gel was carried out
while the DNA stained with ethidium bromide was  being visualized by
irradiating UV light in a photographic device. The gel cut off was crushed
and then suspended ir. TE buffer.  The suspension was centrifuged and the
resulting supernatant was  5 recovered. The DNA recovered was ligated to a
commercially available lambda  phage vector ?.EXcell (D.25pq; Amerstam
Phar[nacia) in the presence  of commercially available DNA Ligase (Ligation
High;TOYOBO) (atl5t  for 30 minutes) . In the next step, the ONA ligate was
packaged into 0 lambda phage using a commercially available lambda phage
packaging  kit Gigapack III Gold (ST_RATAGENE) and the resulting phage
particle  



were infected to E. coli NM-922 as a host to prepare a cDNA library..  All
the manipulations were carried out according to the experimental  protocol
attached to the kit. 15 Subsequently, the cDNA library was screened by a
plague  hybridization. method (Maniatis et al., "Molecular Clor.ing: A
Labolatory Manual,"Cold Spring Harbor Caboratary1 Cold Spring Harbor,  New
York) as follows: The cDNA library (1xlO4 plaques) was plated on agar plates
a_d  20 replica filters thereof were preparedby using9ybond--N
nylonmembranes  (Amershann Pharmacia). These replica filters were subjected
to  hybridization treatment using probes Labeled by using y32P-ATP in a
hybridization buffer according to the plaque hybridization method.  Probes
used were E?IGLC (SEQ ID NO: 4) for antibody light chain anc. 25 NECc2 (SEQ
IDNO: 5) forantibody heavy chai^ . Single--plaque isolation  was carried out
from the positive clones obtained in the primary  screening and secondary
screening. Each of heavy chain and light chain of the antibody was amplified
by PCR using a single PCR primer and Tag PCR kit ITAKAPAY by utilizing  30
phage suspension from each positive clone as a template DNA. A pair of
primers used for antibody light chain were ExcellE (SEQ ID NO.  6) and ckll7
(SEQ ID NO: 7) , and a pair of primers used for antibody  heavy chair. were
ExcellE {SEQ ID NO: 6) and NHCc2 (SEQ ID NO: 5),  The resulting PCR products
were fractionated according to a usual 35 method using agarose gel
electrophoresis. Pieces of gel containing  DNAs of about go0bo corresponding
to the heavy chain and light chain 123  were cut out. Nucleotide sequences
of the DNAs purified from the  gel were ar__alyzedbyusing aDNASequencer
(373A; PE-AppliedBiosystemsl  ABI PRISM Sequencing Software (PE-Applied
Biosystems) and ABI PRISM  Auto Assembler (PE-Applied Biosystems) . DNA from
each positive cLone 5 was verified to have sufficient length of nucleotide
sequence.  Whage from the plaque of each positive clone was infected to  E.
coil N?66 for in-vivo excision of plasmid DNA of interest, and  the
resulting filamentous phages were plated on ampici 11 in-containing  plates
to give colonies. Subsequently, plasmid DNAs were recovered i0 and purified
from the colonies by a commonly used method, and E. coif  3M109 was
transformed with the plasmids. Subsequently, the  



trans fdrmed cells were plated on ampicillin-containing nutrient agar
plates to form colonies. Subsequently, bacterial suspension in
ampicillin-containing  15 LB medium derived from each colony was transferred
to a liquid nutrient  medium and the bacteria were cultured at 37t for 24
hours. The  bacteria were harvested from the culture, and then the plasmid
DNA  was purified by a plasmid purification kit (Quiagen). Each of the
plasmidDNAswas digested with restriction enzymes EcoRl/Notl to verify 20 the
presence of vector DNA and ir.Sert DNA (heavy chain cONA or light  chain
cDNA). Each nucleotide sequence of cDNA encoding heavy chain and - antibody
light chain oftheantibody,whichwasinser:.edineach purified  plasmid, was
determined by a commonly used method using DNA Sequencer 25 (377A;
PE-Applied Biosystems), ABI PR:sM Sequencing Software  (PE-Applied
Biosystems) and ABI PRISM Auto Assembler (FE-Applied  Biosystems), Primers
used for the sequence determination were as follows:  <?rimers used for the.
determination of heavy chain cDNA> 30 MI3R primer (SEQ ID NO: 8;
STRATAGENE), ExcellE (SEQ ID NO:  6), 136H (SEQ ID NO; 91, 138/9H (SEQ ID
NO: 10), AILIMHCI (SEQ ID  NO: 11), HCol (SEQ ID NO: 12), NHCc2 (SEQ ID NO!
5), ICc7 (SEQ =D  NO: 13), HCc8 (SEQ ID NO: 14), HCc3 (SEQ ID NO: 15), IiCc4
(SEQ ID  NO: 161, HCc6 (SEQ ID NO; 17), HZGHC (SW ID NO: 18), HCcS (SEQ TD
35 NO: 19), MCc5 (SEQ 1D NO: 201 and pcLyA (SEQ ID NO: 21). 4?ri*.ners used
for the determination of light chair. cDNA> 124  }413R primer (SEQ ID NO: 8;
STRATAGENE), Excel1E (SZQ ID ND: 6), AILIMLC1 (SEQ ID NO: 22) , AILI_MLC2
(SEQ ID NO: 23) , LCcl (SEQ  ID NO: 24), ck117 (SEQ ID NO: 7), RIGLC (SEQ ID
NO., 4), LCc2 (SEQ  TD NO: 25), HIE (SEQ ID NO: 26) , and polyA. (SEQ ID NO:
21). 5 sequence Listing shown below contains cDNA sequence encoding  heavy
chain and cDNA sequence encoding light chain of human monoclonal  antibody
against human AILIM, which are produced by each hybridoma  mentioned above,
as well as amino acid sequences deduced from the  cDNA sequences. 0 Clone
AIH5D3 {,7Mab--136}  <Heavy chains 



DNA sequence: SEQ ID NO. 27 (signal sequence: nucleotide number  69 to 125,
V region: nucleotide number 126 to 419) Amino acid sequence: SEQ ID NO: 28
(comprising signal sequence:  15 amino acid number 1 to 19, variable region:
amino acid number 20 to  118) <Light chains DNA sequence: SEQ ID NO: 29
(signal sequence: nucleotide number  39 to 104, V region: nucleotide number
105 to 386) 20 Amino acid sequence: SEQ ID NO: 30 (comprising signal
sequence:  amino acid number 1 to 22, variable region: amino acid number 23
to  116) Clone AI12B9 (JMab-13B)  cHeavy chain> 25 DNA sequence: SEQ ID NO,
31 (comprising signal sequence:  nucleotide number 94 to 150, V region:
nucleotide number 151 to 441)  Amino acid sequence: SEQ ID NO; 32
(comprising signal sequence: amino acid number 1 to 19, variable region:
amino acid number 20 to  11.6) 30 <Light chains DNA sequence: SEQ ID NO. 33
(comprising signal aecuence:  nucleotide number 28 to 87, V region:
nucleotide number 88 to 375)  Amino acid sequence: SEQ ID N0: 34 (comprising
signal sequence: amino acid number '_ to 20, variable region: amino acid
number 21 to  35 .'_6) Clore A11394 (JMab-139) 25  <Heavy chain> DNA
sequence: SEQ ID NO. 35 (signal sequence: nucleotide number  96 to 152, V
region: nucleotida number 153 to 443) Amino acid sequence: SEQ ID NO: 36
(comprising signal sequence:  5 amino acid number 1 to 19, variable region:
amino acid number 20 to  116) <Light chains DNA sequence: SEQ ID NO. 37
(signal sequence: nucleotide number  33 to 92, V region: nucleotide number
93 to 380) C Amino acid sequence: SEQ ID NO. 38 (comprising signal sequence:
amino acid number 1 to 20, variable region: amino acid number. 21 to  



116) By using analytical software for gene sequence, the library  V BASE
Sequence for human immunogtobllin variable region genes  15 constructed by
Tomlinson et al. (Immunol. Today, Vol.16, No.5, p.237-242,1995) was searched
for each of the DNA sequences determined  herein. Result showed that the
V-region genes of the respective heavy  chain and light chain of the
above--mertioned human monoclonal  20 antibodies consisted of the following
segments. [Heavy chair V-region ger_e>  clone AIfiSD3 (JMab-136) : 1-02
clone AX-289 (7Mab-138): 3-13  clone AI1394 (,7Mab-139): 3-13 25 <Light
chain V-region gene>  clone AIH503 (JMab-136): L5  clone AII289 (SMab-138):
A27  clone A11394 (JMab-139): A27 30 Example 11 Inhibitory effect of human
anti-human AILIM monoclonal  antibody on delayed-type hypersensitivity [DTH]
The biological system of immune response, the function of which  is to
eliminate harmful antigens (pathogenic microorganisms such as  virus,
bacteriumandparasite,foreignbody,etc, ) to the living bodies, 35 and can be
broadly .divided into congenital immunity and acquired  immunity. l25  The
farmer is a system of elimination based on n_on-specific recognition
including phagocytosis by phagocytes (polymorphonuclear  leukocyte,monocyte,
macrophage, etc.), attack by natural killer(NK)  cells, and opsonizati:on of
antigen by complement, etc. 5 The latter, acquired immune response, is a
system of elimination  by lymphocytes (mainly, T cell and B cell) which
acquired specificity  (activation) to the antigen. Further, acquired immune
response can btoadly be divided into  cellular immunity and humoral
immunity. 6 Unlike antibody-dependent humoral immunity, cellular immunity
is an immune response expressed in general by the direct action c  T re--l
On an antigen as the target. Cellular immunity is known t_  



be involved in immune response to virus or tumor, immune response  ir.duced
after transplantation of tissue or organ, hypersensitivity  15 to some
drugs, and some of autoimmune diseases. Most typical phenomenon belonging to
cellular immunity is the  weli-known tuberculin allergy (almost synonymous
with tuberculin  hypersensitivity). Tuberculin allergy is a delayed allergy
triggered by the infection by tubercle bacillus. The allergy is due 20 to
the infection by tubercle bacillus and can be induced by causing  immune
response by intracutaneously injecting, to a living body,  tuberculin
protein produced in culture supernatant of tubercle - baciLlus. Delayed
allergy is an allergy mediated by T cell, {memory T cei_  2 5 memorizing
antigen) ser.sitizedwithan antigen. The allergy is called  "deLayed type,"
because it takes 24 to 48 hours for a living body  sensitized with the
antigen to express allergic response with  inflammation induced by the
memory T cell when contacted again with  the antigen. 30 The phenomenon of
tuberculin allergy, which is a representative  of delayed allergies, has
generally been utilized in "tuberrulin teat"  to diagnose whether or not
sensitization by the t nfection of tubercla  bacillus has already been
established in an animal. Specifically,  The test is conducted as follows:
purified tuberculin. (purified 35 protein derivative; PPD; 9.1ml of the
derivative of O.D54g/0.'_mL  (2.STU) for general diagnostic use), which ii
tuberculin protein 127  purified from the culture of tubercle bacillus, is
4ntracutaneously  given to an animal; the major axis of skin -redness at the
injection  site is measured 48 hours after the injection; and the presence
of  infection of tubercle bacillus can be diagnosed based on the major 5
axis measured. If the major axis of the redness is shorter than 4mm,  then
the subject is negative; if it is within the range of 4--9mm then  the
subject is false positive; and if it is 10:nm or longer then. the  subject
is decided positive. Delayed allergies associated with cellular immunity
include,  10 for example, Jones-Mote type hypersensitivity transiently
induced  by a small amount of protein or the like, contact allergy to drugs
such as picryl chloride or plant toxins such as Japanese lacquer,  



or allergy associated with graft rejection (e.g., allogenic graft)  as well
as the above-mentioned allergy to antigen from infectious 15 pathogen such
as tuberculin allergy caused by tubercle bacillus  described above. in this
test, the inhibitory effect of anti-ASLIM antibody or.  delayed-type
hypersensitivity (delayed allergy) was evaluated by  utilizing the
above-mentioned tuberculin test. The test was  20 conducted as "allows; Each
of cynomolgus monkeys (male, body weight: 6.0-8.5kg,  Environmental
Biological Life Science Research Center Inc., 3  individuals in each group),
which had been sensitized with BCG (Bari Ile  de Calnette et Guerin), which
is an attenuated live bacterium of 25" bovine-type tubercle bacillus, was
anesthetized with keta.mine  hydrochloride (?Omg/kg, intramuscular
injection) , and then any one  of the test samples indicated below was
intracutaneously given with  a guar_tity of ^.1ml to each injection site (6
injection  sites/individual in the chest. The distances between the
injection.  30 sites of the sample were 3 cm or longer. (1) 1:1 mixed
solution of human anti-human AILIM monoclonal  antibody (JMab-136; 0.2mg;
10.g at each inj ection site) and tuberculin  (44gllml of physiological
saline); (2) 1:1 mixed solution of human anti-human IILIM monoclonal  35
antibody (JMab-136; 2mg; 100g at each injection site) and tubercul n
[4g/iml of physiological saline) 128  (3) phosphate buffer (PBS (--)) as a
control; (4) 1:1 mixed solution Of a commercially available steroidal.
anti- i _flammatory agent, Prednisolone (0 . 2mg; 10g at each inj ection
site) and tuberculin (4 tgllml of physiological salir_e) as a positive  5
control; (5) 1:1 mixed solution of human anti-KLH monoclonal antibody
(Example c2-2>; 0.2mg; 104g at each injection site) and tuberculin,
(4jlgllml of physiological saline) as a negative control. 24 hours after
injection of each sample, the major axis and  .0 minor axis of redness at
each inj ection site were measured to determine  the area of the redness.
The result i5 shown in Figure 72. 



The result showed that redness due to delayed allergy was  significantly
inhibited in any groups subjected to injection of the  15 anti-AILIM
antibodies, as compared with the control and negative control groups. The
inhibitory effect was comparable to that of the  steroidal anti-inflammatory
drug used as a positive control.  Example 12 Analysis for the expression of
AILIM in various tissues 2D of patients with graft versus host disease
(G'IHJ) Expression of AILIM in a variety of tissues obtained of biopsy  from
patients, who were recipients subjected to transplantation of  al_logeric
graft from donors and had been diagnosed clinically to be  affected with
acute or chronic graft versus host disease (GVHD) afte. 25 the
transplantation, was analyzed by a commonly used method. Tissues  were
stained with hE and human anti-human AILIM monoclonal antibody  (JMab-36)
prepared in the Example described above. Analysis was carried out using 33
samples form various tissues  collected from acute GVHD patients (28 cases)
as well as 5 samples  30 from chronic GVHD patient (5 cases). Results were
as follows: AILIM-positive reaction was found in  15 of 29 samples of skin
tissue; in 1 of 3 samples of stomach tissue;  and in i of 1 sample of colon
tissue; which were all obtained from  acute GVED patients. AILIM-positive
reaction was found in I of 3 35 samples of skin tissue; in 2 of 2 samples of
colon tissue; which ware  all obtained from chronic GVHD patients. Further,
AILIM-positive 129  reaction was found in 10 of 13 samples in which
significant lymphocyte  infiltration had been observed. Example 13 Activity
of human anti-human AILIM monoclonal antibody  5 to transduce costimulatory
signal in, monkey T cell The experiment conducted in Example 7 has
demonstrated that  the human anti-human AILIM monoclonal antibodies of the
present  invention are capable of enhancing the proliferation of human T
call  via controlling the human.T cell response, specifically, controlling
10 the transduction of AILIM-mediated costimulatory signal to the cell.  :n
this test, it was analyzed whether or not the human monoclonal  antibodies
exhibit activity of enhancing cell proliferation of monkey  T cell by the
same method as described in Example 7. <13-i> Dilution of antibody 



15 Anti-human CM monoclonal antibody SP34 (3D-Pfarmingen) was  diluted with
phosphate buffer (PBS) to a final concentration of !Vg/ml- The
above-prepared human anti-human AILLM monoclonal antibody WAbi36 was diluted
with PBS to a final concentration of 40yg/ml.  The antibody solutions were
further diluted with PBS to prepare various  20 concentrations of antibodies
(40g/ml-0.064pg/ml} <13-2> Coating of microplate with antibody Each well of
K-well microplates was coated with anti--human - CD3 monoclonal antibody
SP34 (lpg/mi; 25Z to each well) and the human - anti-human AILI4 monoclonal
antibody 0MAb 36 (401g/ml-0.054g/ml; 25 25l to each well). The plates were
incubated at 3100 for 2 hours,  Subsequently, the antibody solutions were
discarded, and cach well  was washed 3 times with PBS. After the wash,
RPMI1540 medium  containing 10% FCS was added to each well (100)il/well) ,
and the plates  were incubated at 37C for 1 hour. Thus respective wells of
the plates  30 were coated with the antibodies mentioned above. Control
experiments were carried out in the same manner using  plates coated with
human anti-ELI? monoclonal antibody WOOL See  the previous Examples) as
control antibodies instead of the human  anti-human AILIX monoclonal
antibodies, 35 The m,icroplates coated with the antibodies were used in the
following assays. 130  <13-3> Preparation of monkey T cell suspension
Peripheral blood was collected from cynomolgus monkeys and  mononuclear
cells erefractionatedby density gradient centrifugation  using
NycoPrep1.077A (Nyccmed). According to the experimental 5 manual, monkey T
cells were separated from the cynomolgus monkey  mononuclear cells by using
anti-human CD4 antibody N-T477  (BD-Pharmingen), anti-human CD8 antibody
RPA-TS (BD-Pharmingen),  anti-mouse IgG microhead (Miltenyi) and a Magnetic
Sorter. T cell  count was determined using a hemacytometer_ Monkey T cells
were CO suspended in RPM1164D medium containing 10% FCS. Thus monkey T cell
suspension (Lx1Q6 cell /ml) was prepared. [13-43 Cell culture (1) Culture
using microplate coated with anti-human CD3 antibody and  anti-human AILIM
antibody 



i5 Simian T cell suspension was added to each well of a microplate  coated
with the antibody mentioned above and the plate was incubated  at 37t for 2
days in a CO, incubator. After the culture was completed, respective
microplates were  used in the following assays: 2C <13-5> Determination of
proliferation activity of T cell Methyl [3H]thymidine (0.54Cilwell;
Amersham-Pharmacia) was  added to each well of the plates after incubation,
and the plates - were incubated at 3 7C for 6 hours in a CO2 incubato,.
After incubation  the cells were trapped on GF/C filters (Packard) by using
a Cel 25 Harvester. Subsequently, the filters were dried at 4090 for 3 hours
or longer, andthen Microscinti0 (20Allwe11; Packard) was added them--z-0
Radioactivity of 3[i incorporated in the cells trapped on the filters  was
measured by a p-counter (TOP COUNT) to analyze the degree of T  cell
proliferation after the culture. 30 The result is shown in Figures 73. The
result of this assay showed that simian T cells were  significantly
proliferated depending on the concentration of the cells  whenmi croplates
were coated with anti-;urban AILIMmonoclonal antibody  fh1lman monoclonal
antibody or mouse monoclonal antibody) together  35 with anti-human. CD3
antibody. The result also suggests that the human anti-htujan AILIM 3y
monoclonal antibodies of the present invention can bind to moncey  AILIM and
have the activity to regulate the function of monkey AILIM,  Example 14
Establisbinent of method for identifying and quantifying 5 substances
capable of binding to AILIM or AILIM ligand A method of ELISA
(Enzyme--linked Irnriuno solvent assay) was  established to identify or
quantify a substance capable of binding  to AILIM (ICOS) or AILIM ligand
(B7h/27RPL/GL50/GICOS). The principle of the method described below in
detail as an  10 example is based on estimating, by ELISA, the degree of
inhibition  on the binding between soluble human AILT_M (hASL,M-IgFc) and
soluble  human AILIM ligand (hB7h-1gFc) caused by the substance. c14-I]
Sample The following samples were used: 15 (1) Streptavidin-HRP (Southern
Biotechnology Associates,  



Inc.); (2) Soluble human AILIM_ ligand (fusion protein between the
extracellular region of human B7h and the constant region of human  IgGI) ;
20 The protein was prepared by the method described below in <14-2>;  (3)
Biotin-labeled soluble AILIM-IgFc; The AILIM-IgFc was prepared by further
purifying the antigen  obtained according to the saa:c .,ethod as described
in earlier  applications (JP-A 11-29599 (Example 16 (2)) and W098/38216
(ZxEur.ple  25 16 (2))) of ar_e of the present inventors, Tezuka; (4) Human
anti-human. A:LIM monoclonal antibody (,1Mab--136;  described above) ; (5)
Human anti'-KLH monoclonal antibody (negative control  antibody; JMab-23;
described above); 30 (6) Phosphate buffer (PBS (-); Nikken Seibutsu)  (7)
PRh"_I1646 medium (Nikken Seibutsu) (8) Fetal calf serum (FCS;
JRH-Bioscierce);  (9) 30W Bovine serum albumin (SSA; Sigma)  (10) Tween20
(BioRad'); 35 (11) T_*2` aubstxate chro:nogen (Dako) <14-2> Preparation of
soluble human AILIM ligand (fusion protein. 132  (hB7h-IgFc) of the
extracellular region of human B7h and the constant  region of human :gGl)
Total RNA was prepared from human peripheral blood-derived  mononuclear
cells in the same manner as described in the Fxample above.  5 cDNA was
synthesized from the obtained total RNA (5g) as a tempi ate and by using
Superscript Preamplification System for First Strand  cDNA Synthesis
(GIBCO-BRL), Subsequently, 5 primer
(5'-GAGGTCTCCGCCCTCGAGATGCGGCTGGGCAGTCC-3', SEQ ID NO: 39) having  k..0 Xhol
restriction site and 3'prine-
(5'-CACAGGACAGCCAGGGGATCCCACGTGGCCGCG-3',SEQIDND:40)havingBamI  restriction
site at their respective ends were designed and synthes izev  to amplify
cDNA encoding the extrace],].ular region. of humanAILIM ligand  (;B7h) by
PCR. ;)y using the cDNA as a template and the primer pair, 15 PCRwas
conducted to prepare a DNAhavirg ]Choi and BamHt at respective  



ends thereof containing cDNA encoding the extracellular region of  human
B7h. The resulting PCR products were digested with Xhol and  BamHI, and
fractioned by agarose gel electrophoresis to isolate a  band corresponding
to about 720-bp cDNA fragment, that was predicted 20 to encode the
extracellular region. of interest. The isolated cDN'A  fragment was
subcloned into plasm -id pBluescriptIISK (+) {Stxatagene)  pre-digested with
}Chat and SarnHI- It was verified that the cDNA  fragment contained the
portion encoding the extracellular region o'  human B7h by sequencing
analysis using an automated fluorametric DNr_  25 sequencer (Applied
Biasystems). On the other hand, DNA encoding Fc of human IgGI as a fusion
partner was prepared as a BamHI-Xbat DNA fragment (about 1.3kb) by
digesting a plasrnid (see, Cell, Vo1.51, p.1303 1333, 1990; prepared  by Dr.
Seed at al. , at the Massachusetts General Hospital) with BamFI 30 and Xbal.
This fragment contained exons encoding the hinge regions  of human IgG1,
CT12, and Cy13. The XhoI-Bam-RI fragment encoding the extracellular region
of  human B7h ( h B7h) , and the BamHI-Xbal fragment containing exons
encoding?cRabbreviatedas"IgFc' of human T_gG1,preparedasdescribed 35 above,
were subcloned into a plasmidpBluescript II 5K (+) (Stratagene)
pre-digested with xhol and Xbal. 133  Subsequently, the plasmid was digested
with }Choi and Xbal to prepare a DNA fragment about 1.8-kb containing fusion
DNA between  the extracellular region of human B7h and human IgFc. By using
T4  DNA ligase, this fusion DNA fragment was inserted into an exprassion 5
vector fME18S (Medical Immunology, Vo1.20, No,1, p.27-32,1990, and
"Handbook for Genetic Engineering, 0 Experimental Medicine, supplement,
Yodosha, pp. 101-107, 19921 between. Xhol and Xbal sites, to construct  a
plasmid phB7h--IgFc. Ranolayer C0S7 cells (ATCC CRL-1651) cultured to be  L)
sub-confluent in AHEM medium containing 10'k fetal calf serum and
ampicillin, were transformed with the plasmid phB7h-IgFc by  electroporation
to yield transformed cells. The transformed cells were allowed to
expresshB7h-IgFc by  culturing them in serum-free ASF104 medium for 72
hours. 15 HB7h-IgFc was purified by using a Protein G Sepharose affinity  



column (Arnersham Pharmacia) as follows: The above-mentioned culture
supernatant was centrifuged to  obtain centrifugal supernatant. The
resulting supernatant was loaded  onto a Protein G Sepharose affinity column
pre-equilibrated with a 20 binding buffer. Subsequently, the column was
washed with the binding  buffer, and then elution was performed with an
elution buffer. The  eluted solution was recovered and then dialyzed against
phosphate - buffer. The outer dialyzing buffer was changed twice or more.
Thus  purified hB7h-IgFc was obtained. 25 <14-3> Dilution of antibody and
soluble human AILLM (h AILIM_-IgFc)  and reaction thereof Original solutions
(204glml) of anti-human AILIM monoclonal  antibody (JMab-135) and human
anti-A.H monoclonal antibody  (JMab-23) as a negative control antibody were
diluted in a series 30 of 11 levels, and each sample (20011) was combined
and mixed well  with 2001 of RPMZ1640 medium containing 10% FCS. Thus
various  concentrations of antibody solutions were prepared. Biotin-labeled
hAILIM-IgFc (21/tube; final concentration.lpglml) was added to each  of the
prepared solutions with various concentrations . The resulting 35 solutions
were mixed well and incubated at room temperature for 30  minutes. 134
<14-4> Assay for the activity of anti-AILIM monoclonal antibody to  inhibit
the binding between hAILIM-IgFc and hB7h-IgFc hB7h-IgFc was added to each
well of a 96-well microplate  (50llwell (BOOnglwell)). The plate was sealed
and then incubated  5 at 37)C for 1 hour. Solution was removed from each
well, and the wells were washed 3 times with PBS [1264I) . Subsequently, PBS
containing 0, 5% BSA (ZDOllwell) was added to each well to black the
unreacted sixes. The plate was sealed and incubated at 3700 for 1  hour.
After incubation, the solution was removed, and then the wells L,,.D were
washed 3 times with PBS f120.1). Subsequently, each sample  (50l/well)
prepared in <L4-3> was added to the wells. The pia'  was sealed and
incubated at 37t for 1. hour. Solution was removtu  from each well. The
wells were washed 3 times with RPMI1540 medium  containing 10% FCS (1201)
pre-heated at 37C. Subsequently, PBS 15 containing 3.7% formalin (1001/well)
was added to each wr_t1, and  



the plate was incubated on ice for 5 minutes. Solution was removed  from
each well, and the wells were washed 3 times with 0.1% Tween20  [126l}.
Subsequently, Streptavidin-HR? (50p1/well} was added to  each well". The
plate was sealed and incubated at rcom temperature 20 for 30 minutes.
Solution was removed from each well, and the plate  was washed 3 times with
PBS containing 0.1% Tween..2D (120l).  Subsequently, TMB* substrate
chromogen (50l/well) was added to each  well and the plate was incubated at
room temperature for 20 minutes  Subsequently, ZN sulfuric acid (50j/well)
was added to each wel_ 25 to stop the reaction. Absorbance of each well was
measured at a  wavelength of 450nm by a THERMO max folecular Devices)
Results are shown in Figures 74 to 76. The results showed that anti-AILIM
antibody had the activity  of inhibiting the binding between hAILIM-IgFc and
hB7h-IgFc in a  30 dosage-dependent manner. Accordingly, this Example
indicates that an assay system  il.lustratedby the present method can be
utiiized to screen and identify  substances capable of binding to AILIM or
AILIM ligand (for example,  antibody or synthetic low molecular weight
compound) 35 Example '5 Activity of human anti-human AILIM monoclonal
antibody 135  to inhibit the proliferation of human T cell associated with
the  transduction of AILTM-AILIM ligand-mediated costimulatory signal It was
analyzed whether or not the anti-human AZLIM monoclonal  antibodies of the
present invention had regulating activity on the  5 transduction of signal
mediated by AILTM on the surface of human T cell, based on the measurement
of inhibitory effect of the human.  anti-human AILTM monoclonal antibody on
cell proliferation induced  by contacting human T cell with AILIM ligand
(B7h/B7RP1/GL50/LICOS)  <15-1> Dilution of antibody lL 10 Anti-human CD3
monoclonal antibody OKT3 (ATCC CRI 8001) was  diluted with phosphate buffer
(PBS) to a final concentration of Bpg/ml.  The soluble human AILIM ligand
(i'.B7h-lgFC) prepared above was diluted with P85 to a final concentration
of 40g/ml. The antibody  solutions were further diluted with PBS to prepare
various  15 concentrations of antibodies (4Osglml-0.964pg/ml) 



<15-C> Coating of microplate with antibody Each well of 96-well microalates
was coated with (1) anti-human  CO3 monoclonal antibody OK-T3 (Sp g/ml; 25l
in each well) and hB7h-lgFc  (40pg/m1-0.064Lg/ml; 2591 in each well), The
plates were incubated 20 at 37t for 2 hours. Subsequently, the antibody
solutions were  discarded, and each well was washed 3 times with. PBS -
After the wash,  RPMI1640medium. containing 10g FCS was added to each weLl
(100l/well), - and the plates were incubated at 3790 for 1 hour. Thus
respective  wells of the plates were coated 25 <15--3> Preparation of human
T cell suspension Peripheral blood was collected from normal healthy parsons
and  the mononuclear cells were fractionated by density-gradient
centrifugation using LymphoPrep (Nycomed). According to the  experimental
manual, human T cells were separated from the human 30 mononuclear cells by
using a Pan-T cell Isolation Kit (Miltenyi) and  a Magnetic Sorter. T cell
count was determined by using a  hemacytometer. Human T cells were suspended
in a RPMI1640 medium  containing 10% FCS supplied with human anti-human
AILIM monoclonal  antibody JMab? 36 (20}Lg/ml) . Hunan T cell suspension
(1x106 cells/m1)  35 prepared was incubated at room temperature for 30
minutes. Human ant. i-ELH monoclonal antibody JMAb 23 (20 Vg/ml) was used
136  as a negative control antibody. [15-4> Cell culture In the same manner
as described above, human T cell suspension  (100l/well; 1x105 cells/well)
was added to each well of a microplate  5 coated with anti -human CD3
antibody and hB7h-IgFc, and the plate was  incubated at 3717 for 3 days in a
COz incubator. <15-0 Determination of proliferation activity oz T cell
Methyl ['Hlthymidine {0.5)sCi/well; Amersham-Pharmacia) was  added to each
well of the plates after cultivation, and the plates  -0 were incubated at
3712 for 6 hours in a CO2 incubator . After incubation, the cells were
trapped on GF/C filters (Packard) by using a Ce'  Earvescer. Subsequently,
the filters were dried at 40C for 3 howl..  or longer, and then Microscinti
6 (20l /well; Packard) was added thereto,  Radioactivity of 3H incorporated
in the cells trapped on the filters 15 was measured by a -courtar (TOP
COUNT) to analyze the degree of T  



cell proliferation after the culture. The result is shown in Figures 77. The
result obtained in this test showed that human T cells grew  significantly
depending on the concentration of human 87h-IgFc {in  20 the assay using the
negative control antibody). In addition, the anti-human AIL1M monoclonal
antibody significantly inhibited the  proliferation of human T cells. 4:.
Example 16 Activity of human anti-human ArLIM monoclonal antibod.  25 to
inhibit the proliferation ^f monkey T cell associated with the  transduction
of AILIM-AILIM liuand-mediated costimuLarorZ signal The same test was
conducted by using monkey T cells instead  of human T cells used in Example
15 described above. <16-1> Dilution of antibody and others 30 Anti-human CD3
monoclonal antibody SP34 (3D-Pharmirger.) was  diluted with phosphate buffer
(PBS) to a final concentration o_f 14g/rnl.  The human 27h-IgFc prepared
above was diluted with PBS to a final concentration of 4D4g/ml. The antibody
solution was furthar  diluted with PBS to prepare various concentrations of
the antibody  35 (40FS.g/m1-0.0064g0l) . 416--2> coating of microplate with
antibody 137  Each we11 of 96-well microplates was coated with (1)
anti-human CD3 monoclonal antibody SP34 (3D-Pharmingen) (1g/ml; 25l in each
well) and human B7h-IgFc (40pglml-0.D0E4g/ml; 251 in each well).  The plates
were incubated at 37t for 2 hours. Subsequently, the 5 antibody solution was
discarded, and each well was washed 3 times  with PBS. After the wash,
RPMI1640 medium containing 10% cC5 was  added to each well (106p1/well), and
the plates were incubated at  37C for 1 hour. Thus, respective wells of the
plates were coated  with the antibody. D <16-3> Preparation at monkey T
cell. suspension  ti Peripheral blood was collected from cynamolgus monkeys.
A  fraction containingmononuclear cells was prepared by density-gradient
centrifugation using Nyco?rep1.077A (Nycomed). According to the
experimental manual, monkey T ce I Is we r e s epara ted f r om
trecynomolgus 



15 monkey mononuclear cells by using anti-human CD4 antibody M-T477
(BD-Pharmingen), anti-human CD8 antibody RPA-TB (SO-Pharmingen),  anti-mouse
IgG microbead (Miltenyi) and a Magnetic Sorter. T cell  court was determined
by using a hemacytometer. Monkey T cells were  suspended in RPMI1640 medium
containing human anti-human ATLIM 20 monoclonal antibody JMab--136 (20g/ml)
and 10'a FCS to prepare monkey  T cell suspension (1xlOfi cells/mi). The
suspension was incubated  at room temperature for 30 minutes. Human ant
i-XLH mor_oclor_aI antibody JMab-23 (20q/ml) was used - as a negative
control antibody. 25 <16-4> Cell culture In the same manner as described
above, monkey T cell suspension  (100llweLl; 1x105 cells/well) was added to
each weLl of a microplate  coated with anti--human CD3 antibody and
hB7h-IgFc, and the plate was  incubated at 37C for 3 days in a CO2
incubator. 30 C5-5> Determination of activity of T cell ptoli=eration y
Hlthymidine (0.5}iCilwell; Amexscam-Prarmacia) was  Math l {' added to each
well of the plates after the cultivation, and the plates  were incubated at
37t for 6 hours in a CO2 incubator. After the  incubation, the cells were
trapped an GF/C filters (Packard) by using 35 a Cell Harvester-
Subsequently, the filters were dried at 40C for  3 hours or longer, and t en
Microscinti 0 {20}1!/welt; Packard) was 138  added thereto. Radioactivity of
3Ei incorporated into the cells  trapped on the filters was measured by a
n--counter (TOP COUNT) to  analyze the degree of T cell proliferation after
the culture. The result is shown in Figure 78. 5 The result obtained in this
test showed that monkey T cells  grew significantly depending on the
concentration of human 37h-IgEc  (in the assay using the negative control
antibody). In addition,  the anti-human AILIM monoclonal antibody
significantly inhibited the  proliferation monkey T cells. 1_0 Industrial
ApplicabiLity The human monoclonal antibodies of the invention capable
binding to human AILIM are of hamanorigin, and therefore these antibody  



induces no serious immunorej ection due to antigenicity to human, i . e. ,
15 HAMA (Human anti-mousy antigenicity) in a host, which has been a serious
therapeutic problem (side effect) in antibody pharmaceutical  preparations
comprising non-human mammal-derived antibody such as  mouse-derived
antibody. The an tibody of the invention is thus of great  value as an
antibody pharmaceutical. 20 Thus, the human monoclonal antibody of the
invention against  AILTM (particularly human AILIM) and pharmaceutical
compositions  comprising the human monoclonal antibody do not induce host
immuaorejection caused by HAMA at all; and thus can be used as
pharmaceutical preparations capable of controlling a variety a 25 biological
reactions (e.g., proliferatior. of cells expressing AILIM,  cytokire
production by AILLIM-expressing cells, immune cytolysis or  cell death
(apoptosis) of cells expressing AILIM, and activity of  inducing
antibody-dependent damage of calls expressing AILIM)  associated with the
transduction of AIL:M-mediated costimulatory 30 signal (secondary signal) to
cells expressing AILIM; and/or car, be  used to treat or prevent various
diseases associated with the  transduction of the AILIM-modiated signal,
controlling and inhibiting  the onset and/or progress of the diseases.
Specifically, by providing pharmaceutical preparations  35 containing the
human anti-AILIM monoclonal antibody of the invention  or a portion thereof
as an active ingredient, it is possible to inhibit 139  or treat and
prevent, for example, a variety of diseases (e.g.,  rheumatoid arthritis,
multiple sclerosis, autoimmune thyroiditis,  allergic contact dermatitis,
lichen planus as a chronic inflammatory  skin di seas e, systemi c lupus
erythemato su s, insu lin dependent diabetes 5 mellitus and psoriasis, etc.)
classified into autaimmune diseases  or allergic diseases (particularly,
antoimmune diseases and delayed  allergies by cellular immunity) ;
arthropathies (e.g., rheumatoid  arthritis (RA),asteoarthritis
(CA)),inflammation (e.g.,henatit_s);  graft versus host reaction (GVH
reactiop.) ; graft versus host disease 10 (graft versus host disease;
GV?i0); immunorejectior, associated with  transplantation Iallogenic graft
or hetarogenous graft) of tissues  (tissues such as skin, cornea and bone)
or organs (liver, heart, lung,  kidney, pancreas, etc.); immune response to
foreign antigen or self  



antigen (for example, production of antibody against the antigen, 15 cell
proliferation, cytokine production, etc,); and diseases that  are
potentially caused by abnormality in gut impunity (specifically,
inflammatory bowel disease (particularly, Crohn's disease and  ulcerative
colitis); and alimentary allergy, etc, The pharmaceutical compositions in
accordance with the present  2D invention make it possible to treat or
prevent some inflammations  for which various steroidal drugs are used as
anti-inflammatory drugs ,  for example, inflammation associated with various
arthritides -  (rheumatoid arthritis, osteoarthritis, etc.), pneumonia,
hepatitis - (including viral hepatitis) , inflammation associated with
infectious 25 diseases, inflammatory bowel disease, enteritis, nephritis
(glamerularrephritis, inflammation associated with kidney fibrosis,
gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,  nyocarditis,
encephalitis, inflammation associated with  ischemia-reperfusion injury
(myocaridial ischem'_a-reperfusion 30 injury, etc.), inflammation associated
with immunorejectior: after  transplantation of tissues or organs, scald,
various skin  inflammations (psoriasis, allergic contact dermatitis, lichen
planus  as a chronic inflammatory skin disease) , inflammation associated
with  multiple organ failure, inflammaticn after operation of PICA or PTCR,
35 and inflammation associated with atherosclerosis, autoimm.une
thyroiditis, etc. 140  in addition, with respect to the above-mentioned
inhibition and treatment of immunorejection associated with transplantation
of  tissues or organs as described above, the pharmaceuticaleompositions  in
accordance with the present invention can be used in conjunction. 5 with
knownimmunosuppressant used to inhibit the immunorejection in
transplantation therapy thereby increasing the effect of the known  drug to
inhibit the graft rejection. Further, by the use of the method of
identifying substances  capable of binding to AILIM or AILIM ligand, which
is within the scope  0 of the present invention, it is possible to control
the signal transductio: associated with the interaction between AILIM and
AILIM  ligand through the binding to AILIM or AILIM ligand, and there._
achieving screening and selection of pharmaceutical agents {synthetic  



chemical compound and antibody} having potential activity to treat  15 the
above-mentioned various diseases. Sequence Listing Free Text  SEQ ID NO: 1
Other Information: Description of Artificial Sequence:  20 Artificially
synthesized primer sequence, Noti--T. SEQ ID NO: 2 Other Information:
Description of Artificial Sequence:  Artificially synthesized linker
sequence, 20adp SEQ ID NO: 3 25 Other Information: Description of Artificial
Sequence:  Artificially synthesized linker sequence, 24adp SEQ ID NO: 4
Other Information: Description of Artificial Sequence- Artificially
synthesized primer sequence, HIGLC. 30 SEQ ID ND: 5 Other Information:
Description of Artificial Sequence:  Artificially synthesized primer
sequence, 4IRCc2, SEQ ID NO: 6 Other Information: Description of Artificial
Sequence:  35 Artificially synthesized primer sequence, ExcellE. SEQ ID NO:
7 7. 141  Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, ck117.  SEQ ID NO: 8 other
Information: Description of Artificial Sequence:  5 Artificially synthesized
primer sequence, M13R. SEQ ID NO: 9 Other information: Description of
Artificial Sequence:  Artificially synthesized primer sequence, 135H. SEQ ID
NO: 10 10 other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, 138/9.1. SEQ ID NO: .1 Other
Information: Description of Artificial Sequence:  Artificially synthesized
primer sequence, AILIMHCI. 



15 S$Q ID NO: 12 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, Kul, SEQ ID NO: 13 Other
Information: Description of Artificial Sequence:  20 Artificially
synthesized primer sequence, HCc7. SEQ ID NO: 14 Other Information:
Description of Artificial Sequence: _  Artificially synthesized primer
sequence, HCcS, SEQ ID NO: 15 25 Other Information: Description of
Artificial Sequence:  Artificially synthesized primer sequence, HCc3. SEQ ID
NO: M Other Information: Description of Artificial Sequence:  Artificially
synthesized primer sequence, KCc4. 30 SEQ ID VD: 17 Other Information:
Description of Artificial Sequence:  Artificially synthesized primer
sequence, ECc6 SEQ ID NO: 18 Other Information: Description of Artificial
Sequence:  35 Artificially synthesized primer sequence, HIGUC. SEQ ID NO: 19
42  Other Information: Description of Artificial Sequence: Artificially
synthesized primer sequence, ECc9.  SEQ ID NO: 20 Other Information:
Description of Artificial Sequence:  5 Artificially synthesized primer
sequence, HCcS. SEQ ID NO: 21 Other Information; Description of Artificial
Sequence:  Artificially synthesized primer sequence, polyA. SEQ ID NO: 22 0
Other Information: Description of Artificial Sequence:  Artificially
synthesized primer sequence, AILIMLCI. SEQ ID NO: 23 Other Information:
Description of Artificial Sequence:  Artificially synthesized primer
sequence, AILIMLC2. 



15 SEQ ID NO: 24 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, LCc1. SEQ ID NO: 25 Other
Information: Description of Artificial Sequence:  20 Artificially
synthesized primer sequence, LCc2. 5EQ ID NO: 26 Other Information:
Description of Artiftota? Sequence:  Artificially synthesized primer
sequence, HIK. SEQ ID NO: 39 25 other Information: Description of Artificial
Sequence:  Artificially synthesized primer sequence SEQ LD NO: 40 Other
Information: Description of Artificial Sequence:  Artificially synthesized
primer sequence 30 143  Claims  1, Use of a substance having an activity in
modulating signal transduction mediated by AILIM for preparing a
pharmaceutical composition for preventing, treating,  or prophylaxis of
delayed type allergy. 2. The use of claim 1, wherein the substance is a
protein substance. 3. The use of claim 2, wherein the protein substance is
selected from the  group consisting of a) an antibody which binds to AILIM
or a portion thereof; b) a polypeptide comprising the whole or a portion of
an extracellular region of  AILIM; c) a fusion polypeptide comprising the
whole or a portion of an extracellular  region of AILIM, and the whole or a
portion of a constant region of immunoglobulin  heavy chain; and d) a
polypcptide which binds to AILIM. 4. The use of claim 3, wherein said
antibody that binds to AILIM is a human  antibody. 5, The use of claim 3,
wherein said antibody that binds to AILIM is a human  monoclonal antibody,
6. The use of claim 1, wherein the substance is a non-protein substance. 7.
The use of claim 6, wherein the non-protein substance is DNA, RILA, or a  



chemically synthesized compound. 8. The use of claim 1, wherein delayed type
allergy is allergy to an infectious  pathogenic antigen, a transient
Jones-Mote delayed type allergy, or contact allergy to ]44  cltpnicals or
plant toxin. 9. A method for identifying substances that bind to AILIM Or
AILIM ligand composing the  following steps; (a) preparing an insoluble
carrier on which the entire extracellular region of ATLIM or a portion
thereof is immobilized; (b) preparing a polypeptide comprising the whole
extracellular region of AILIM ligand or a portion  tlich+coflabeled with a
labeling material that emits a detectable signal; (c) reacting the insoluble
carrier prepared in step(s) with the polypeptide prepared in step (b); (d)
reacting the insoluble carrier of step (a), the polypeptide of step (h), and
said substance to each  other in any arbitrary orders; (c) deleeting the
signal emitted from said labeling material contained in the complex produced
in step  (c), and the signal emitted front said labeling material contained
in the complex produced in step (d); and (t) comparing the magnitude of each
of signals detected in step (e). t0. A method for identifying substances
that bind to AILLM or AILIM ligand comprising the  following steps: (a)
preparing an insoluble carrier on which the entire extracellular region of
AILIM ]igand or a portion  thereof is immobilized; (b) preparing a
polypeptide comprising the whole extracellular region of AILIM or a potion
thereof  labeled with a labeling material that emits a detectable signal;
(c) reacting the insoluble carrier prepared in step (a) with the polypeptide
prepared in step (b); (d) reacting the insoluble carrier of step (a), the
polypeptide of step (b;), and said substance to each  otter in any arbitrary
orders; (c) dctecling the sie al emitted from said labeling material
contained in the complex produced in step  (c), acrd the signal emitted from
said labeling material eontaiined in the complex produced in step (d); and
[f) comparing the magnitude of each of signals detected in step (e) 11 - The
method of claim 9 or 10, wherein said polypeptide connprising the whole
extracellu lar region  of AILIM or a portion thereof is a fusion polypeptide
cnntlhising a polypeptide, comprising the 'Thole  extracellular region of
AILIM or a portion thereof, and the whole constant region of immunoglobulin
heavy  chain or a portion thereof 12. The method of claim 9 or 10, wherein
the said polypeptide comprising the whole extracellular  regioaa of AILIM
ligand or a portion thereof is a fusion polypeptide comprising a
polypeptide, comprising (hc  whole exnacellolar region of A]LIM ]igand or a
portion thereof, and the whole constant region of  inunitnoglobuIin heavy
chain ora portion thereof 



13. The method of any one of claims 9 through 12, wherein said AILLM is a
human A I I,I M. ]4. The method of any one of claims 9 through 13, wherein
said AILIM ligand is a hunlnn :~LIIJ.M  ligand. 


