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Immunomodulatory effect of anti-HLA class
| IgM antibody and soluble HLA class |
on polymorphonuclear neutrophils

Motoko NishimuraV, Yoshihide Ishikawa?, Minoko Takanashi® and Masahiro Satake?

1) Research Section, Tokyo Metropolitan Red Cross Blood Center, 4-1-31 Hiro-o, Shibuya-ku,
Tokyo 150-0012, Japan
2) The Japanese Red Cross Central Blood Center

(Received for Publication: October 22, 2004)

Summary: Background and Objective: Polymorphonuclear neutrophils (PMNs) are con-
sidered as components that play several important immunoregulatory roles. The aim of this
study is to identify soluble mediators in normal human serum that may cause immunological
reactions in which PMNss are strongly involved. Methods: For this purpose, the correlation
between the amount of several soluble mediators in normal human serum and the cytotoxic
activity of the serum against PMNs was investigated. Results: The investigation revealed a
strong correlation between the amount of anti-human leukocyte histocompatibility antigen (HLA)
class I immunoglobulin isotype M (IgM) antibody (Ab) and serum cytotoxic activity against
PMN:ss, and a reverse correlation between the amount of soluble HLA class I (sSHLA-I) in the
serum and serum cytotoxic activity against PMNs. We also found that the addition of affinity-
purified sHLA-I to anti-human HLA class I IgM-positive serum significantly reduces the se-
rum cytotoxic activity against PMNs. In this case, an immune complex (IC) formed by anti-
human HLA class I IgM Ab and purified soluble HLA class I (psHLA-1) markedly decreased
serum cytotoxic activity. Moreover, it was observed that the IC formed by anti-HLA-I IgM and
sHLA-I bound to PMNs via not only HLA class I antigens but also two kinds of low-affinity
receptors for IgG, namely, CD16 and CD32, have protective roles against cytotoxic IgG attack.
Conclusion: The present results indicate that anti-HLA class I IgM, sHLA-I and FcyRs are
strongly involved in the immunomodulatory reactions of PMNs.

Key words: Polymorphonuclear neutrophils, Anti-HLA class I antibody, IgM, Soluble HLA
class I, Rc receptors.
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Introduction

Human polymorphonuclear neutrophils (PMNs) are
occasionally observed as main effectors in in vivo
immunomodulation processes, such as nonhemolytic
febrile transfusion reactions [1, 2], although the pre-
cise mechanisms underlying the regulation of the
immune response by PMNs remain to be clarified.
Several reports have described the roles of anti-hu-
man histocompatibility leukocyte antigen (HLA)-
specific antibodies (Abs) and PMN-specific Abs in
the immunological reactions of PMNs, such as trans-
fusion-related acute lung injury (TRALI) [3-5].

Naturally occurring immunoglobulin isotype M
(IgM) autoantibodies in normal human serum are
considered to play some roles in immunological
modulation, apoptosis induction, anti-inflammatory
reactions and self tolerance [6-9]. Our previous ex-
periment indicated a strong correlation between the
amount of IgM in normal human serum and serum
cytotoxic activity against PMNs [10]. Further inves-
tigation revealed a strong correlation between the
amount of anti-HLA class I-specific IgM Ab in nor-
mal human serum and serum cytotoxic activity against
PMNs.

In contrast, our recent experiments disclosed a re-
verse correlation between the amount of soluble HLA

class I (sHLA-I) in normal human serum and serum

cytotoxic activity against PMNs. Soluble HLA-I in
normal human serum is known to have effects such
as the inhibition of CD8* or CD4* T cell activity, lead-
ing to tolerance enhancement in cases such as trans-
fusion and organ transplantation [11, 12].

The objective of our study is to clarify the immuno-
regulatory effects of IgM and sHLA-I in normal
human serum. In the present report, we discuss the
implications of the following three factors: 1) anti-
HLA-I IgM Ab in normal human serum, 2) sHLA-I
in normal human serum, 3) roles of HLA class I anti-
gens and low-affinity Fc receptors (FcRs) for IgG
[FcyRIII (CD16), FcyRII (CD32)] as receptors of an
immune complex (IC), whose binding to PMNs was

verified using biotinylated psHLA-I in the presence
of anti-HLA-I IgM-positive serum.

Materials and Methods
Reagents

Mouse anti-human CD16 (low-affinity FcR for IgG:
clone 3G8), anti-CD32 (low-affinity FcR for IgG:
clone KB61) and anti-HLA class I (clone W6/32)
monoclonal antibodies (mAbs) were purchased from
DakoCytomation A/S (Copenhagen, Demark). Rat
anti-human HLA class I (clone YTH 862.2) was ob-
tained from Serotec (Oxford, UK). Horseradish per-
oxidase (HRP) -conjugated goat anti-mouse IgG was
obtained from Bio-Rad Laboratories (Philadelphia,
PA, USA). Peroxidase (POD)-conjugated strepto-
avidin was obtained from Boehringer Mannheim
Biochemica (Mannheim, Germany). Rabbit anti-hu-
man IgM mAb was obtained from DakoCytomation
A/S. Fluorescence isothiocyanate (FITC)-conjugated
streptoavidin was purchased from Wako Pure Chemi-
cal Industries Ltd. (Tokyo, Japan). Mouse anti-human
IgG mAb was obtained from Sigma-Aldrich Corp.
(St. Louis, MO, USA). Mouse anti-human IgA was
obtained from Southern Biotechnology Associates
Inc. (Birmingham, AL, USA).

Preparation of PMNs

PMNs were prepared from peripheral whole blood
derived from several healthy individuals by dextran
sedimentation and discontinuous Percoll (Amersham
Pharmacia Biotech K. K., Tokyo, Japan) gradient cen-
trifugation as previously described [13]. The PMN
purity was more than 98% (n = 450), as assessed us-
ing flow cytometer Cytron (Ortho Diagnostic Systems
K. K. Tokyo, Japan) with PMN-specific FITC-conju-
gated mAb (anti-CD16b mAb, clone 1D3, Immuno-
tech, Marseille, France). The viability of PMNs after
the preparation was 99~100% (n = 450), estimated
by the trypan blue dye exclusion method.



Preparation of purified sHLA-1 and biotin-conjugated
purified sHLA-1

Preparations of purified sHLA-I (psHLA-I) and
biotin-conjugated psHLA-I (biotin-psHLA-I) were
performed by the previously described methods [14,
15]. In brief, pooled PMNs derived from randomly
selected six normal healthy individuals were solubi-
lized with lysis buffer [Tris-buffered saline (TBS) +
0.5% Nonidet P 40]. The cell lysates were then treated
with protein A-conjugated sepharose 4B (Amersham
Pharmacia Biotech K. K.) with gentle rotation at 4°C
for 30 minutes. After centrifugation to remove pro-
tein A-conjugated sepharose 4B, the lysates were
mixed with mouse anti-human HLA class I mAb
(clone W6/32)-conjugated protein G-sepharose 4B
(Amersham Pharmacia Biotech K. K.) with gentle
rotation at 4°C overnight. For the preparation of bi-
otin-psHLA-I, the final concentration of 2 mM sulfo-
NHS-biotin (Pierce, Rockford, IL, USA) was added
to the mixture of anti-HLLA class I mAb (clone W6/
32)-conjugated protein G-sepharose 4B and PMN
lysates with gentle rocking at 4°C overnight. There-
after, protein G-sepharose 4B was washed five times
with RIPA buffer [10 mM Tris-HCI (pH 7.4) + 150
mM NaCl + 5 mM EDTA (pH 7.4) + 1% Triton X-
100 + 0.1% SDS]. Extraction of psHLA-1 or biotin-
psHLA-1 was performed by the addition of 100 mM
glycine (pH 2.5) with gentle rocking at 4°C for 2
hours. Then the product was dialyzed against RPMI
1640 medium (Nissui Seiyaku Co. Ltd., Tokyo, Ja-
pan) for neutralized. Western blotting of psHLA-I and
dot blotting of biotin-psHLA-I were performed ac-
cording to established methods using a combination
of mouse anti-human HLA class I mAb and HRP-
conjugated goat anti-mouse IgG (Bio-Rad Laborato-
ries) for western blotting, and POD-conjugated
streptoavidin (Boehringer Mannheim Biochemica) for
dot blotting. Color development of both was per-
formed using reagents contained in an Immuno-Blot-
ting Assay Kit (Bio-Rad Laboratories) according to
the manufacturer’s instruction.
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ELISA of IgM, sHLA-I and biotin-ps HLA-I

The amount of total IgM in normal human serum
was measured using an ELISA Development Kit
(Funakoshi K. K., Tokyo, Japan) according to the
manufacturer’s instruction. The amount of sHLA-I in
the serum was measured by conventional double-de-
terminant ELISA using rat anti-human HLA class I
mADb (clone YTH 862.2) as capture Ab and mouse
anti-human HLA class I mAb (clone W6/32) as de-
tection Ab. Color development was performed using
5000-fold-diluted HRP-conjugated goat anti-mouse
IgG (Bio-Rad Laboratories) in TTBS (TBS + 0.05%
Tween 20), followed by the treatment with substrate
TMB (DakoCytomation A/S). Detection of biotin-
psHLA-I was performed using 5000-fold-diluted
POD-conjugated streptoavidin (Boehringer Mann-
heim Biochemica), followed by the treatment with
substrate TMB (DakoCytomation A/S). After rock-
ing at room temperature for 30 minutes, stopping so-
lution (H,SO,) was added and absorbance at 450 nm
was measured using Microplate Reader Model 3550
(Bio-Rad Laboratories).

Detection of anti-HLA-I IgM, IgG and IgA Ab in the
serum

Ten microliters of serum was inoculated into each
well of Lambda Antigen Tray ELISA (One Lambda
Inc., Canoga Park, CA, USA) with rocking at room
temperature for 1 hour. After washing twice with 20
ul/well of TTBS, 10 ul/well of rabbit anti-human IgM
or IgG mAD (500-fold diluted with TTBS), or mouse
anti-human IgA mAb (500-fold diluted with TTBS)
was added into each well with rocking at room tem-
perature for 45 minutes. After another two washings
with TTBS, 10 ul/well of HRP-conjugated goat anti-
rabbit IgG (1,000-fold-diluted with TTBS) for the
detection of IgM or IgG or HRP-conjugated goat anti-
mouse IgG for the detection of IgA (1,000-fold di-
luted with TTBS) was added with rocking at room
temperature for 30 minutes. Thereafter, each well of
the plate was washed twice with TTBS (20 ul/well),
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followed by the addition of 10 ul/well of substrate
TMB and rocking at room temperature for 15 min-
utes. Twenty microliters of H,SO, was then added into
each well to stop the reaction. The entire solution in
each well (30 ul/well) was transferred to a 96-well
flat-bottomed ELISA plate (Nalge Nunc International:
Rochester, NY, USA) and the absorbance at 450 nm
was measured with Microplate Reader Model 3550
(Bio-Rad Laboratories).

Preparation of “CD16, CD32 or HLA class I antigen
plate”

Each well of the 96-well ELISA plate (Nalge Nunc
International) was added with 50 ul of capture mAb
solutions (anti-HLA class I, anti-CD16 or anti-CD32)
diluted with carbonate buffer (0.05 mol/L) to make a
final concentration of 10 g/ml and stored at 4°C over-
night. Thereafter, the plate was washed three times
with TTBS (100 ul/well) and each well was blocked
by 3% gelatin (Bio-Rad Laboratories) in TBS at 37°C
for 1 hour with gentle rocking. After three washings,
the plate was added with PMN lysates that were pre-
pared according to the method previously described.
In brief, 3 x 10° PMNs were dissolved in 100 ul of
lysis buffer (TBS + 0.5% Nonidet P 40), followed by
five cycles of freeze (—80°C) and thaw (room tem-
perature). The lysates were then centrifuged at 15,000
rpm for 10 minutes at 4°C and supernatants (3-fold
diluted with TTBS) were added to the wells of the
primary mAb-coated plate with rocking at room tem-
perature for 1 hour. After washing three times with
TTBS, the plate was used as a “CD16, CD32 or HLA
class I antigen plate”.

Removal of anti-HLA class I IgM Ab

For the removal of anti-HLA class I IgM Ab from
sera, an HLA class I antigen plate was used. In brief,
25 ul of serum was added into each well of the HLA
class I antigen plate with gentle rocking at 4°C over-
night. Supernatants were then harvested and used as
anti-HLA class I IgM Ab-free sera. The complete re-

moval of anti-HLA class I IgM was confirmed using
Lambda Antigen Tray ELISA (One Lambda Inc.).

ICr-release assay

*!Cr-labeled PMNSs were treated with 50 ul of test
serum (2 x 10° cells/50 ul serum) in each well of the
96-well round-bottomed plate (Nalge Nunc Interna-
tional) and incubated at 37°C for 4 hours. After 4-
hour incubation, the plate was centrifuged at 2,000
rpm for 10 minutes, followed by determination of the
radioactivity in the 40 ul cell-free supernatant of each
well using Auto Well Gamma System ARC-370M
(Aloka, K. K., Tokyo, Japan). Percent specific lysis
was calculated with the following formula: [cpm in
test serum — cpm of minimum release (in FCS in-
stead of test serum) / cpm of maximum release (in
the wells with 0.1% Triton X-100 instead of test se-
rum) — cpm of minimum release] x 100. In some ex-
periments, 10 ul of psHLA-I (corresponding to 120
ng as described below) was simultaneously added with
test serum and persisted during 4-hour >'Cr-release
assay. In another experiment, 10 yg/ml of NaN;-free
mAb solution (mouse anti-human CD16, CD32 or
mouse anti-human HLA class I mAbs) diluted with
serum-free RPMI 1640 medium (Nissui Seiyaku) was
present during 4-hour °'Cr-release assay (100 ul of
mAb solution / 1 x 10 PMNs) in the presence or ab-
sence of psHLA-I.

Definition of high and low anti-HLA class I IgM sera

The absorbance value at 450 nm in the ELISA of
IgM using an ELISA Kit (Funakoshi K. K.) was de-
termined as the amount of IgM in the test serum.
Simultaneously, the absorbance value at 450 nm of
anti-HLA class I IgM using Lambda Antigen Tray
ELISA (One Lambda Inc.) was measured. The ratio
of the absorbance value of anti-HLA class I IgM /
total IgM in each serum was calculated (n = 200). The
mean = SD was 0.25 £+ 0.11 (range 0.10~0.82). Sera
whose ratio of anti-HLA class I IgM / total IgM was
over 0.58 (mean + 3SD) were arbitrarily considered



as high anti-HLA class I IgM sera. On the other hand,
sera whose ratio was under 0.14 (mean — 1SD) were
used as low anti-HLA class I IgM sera.

Detection of biotin-psHLA-I binding to PMNs by
ELISA and flow cytometric analysis

The detection of antigens to which biotin-psHLA-
I'bound in the presence of high or low anti-HLA class
I1gM Ab serum was performed essentially according
to the monoclonal antibody-immobilized granulocytes
antigen (MAIGA) test [16] with a slight modification
using a CD16, CD32 or HLA class I antigen plate. In
brief, 10 ul of biotin-psHLA-I (corresponding to 20
ng as described below) was added to each well of the
CD16, CD32 or HLA class I antigen plate with high
or low anti-HLA class I IgM serum (50 ul/well). The
plates were rocked gently at room temperature for 1
hour followed by washing with TTBS. Then 5000-
fold-diluted POD-conjugated streptoavidin in TTBS
was added to each well with gentle rocking at room
temperature for 1 hour. After washing, color devel-
opment was performed by the addition of substrate
TMB (DakoCytomation A/S) with gentle rocking at
room temperature for 30 minutes. Then stopping so-
lution (H,SO,) was added to each well and the absor-
bance at 450 nm was measured using the plate reader
(Bio-Rad Laboratories). In a flow cytometric analy-
sis, FITC-conjugated streptoavidin (Wako Pure
Chemical Industries Ltd.) was used. In brief, PMNs
from normal healthy individuals were treated with
biotin-psHLA-1 (corresponding to 120 ng as described
below) in the presence of high or low anti-HLA class
I serum at 37°C for 30 minutes, then washed twice
with flow cytometry (FCM) buffer (PBS + 0.2% BSA
+ 0.1% NaN3). Thereafter, 20-fold-diluted FITC-con-
jugated streptoavidin was added and stored at 4°C for
30 minutes. PMNs were then washed once with FCM
buffer and subjected to flow cytomeric analysis using
flow cytometer Cytron (Ortho Diagnostic Systems
K. K., Tokyo, Japan).
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Statistical analysis

A paired Student’s 7-test was used to determine the
statistical significance of the data. A value of p < 0.05
was considered statistically significant.

Results

The strong correlation between anti-HLA class I
IgM amount and serum cytotoxic activity (Figure 1),
but not between anti-HLA class I IgG or IgA amount
and serum cytotoxic activity (data not shown), was
observed. On the basis of this result, the removal of
anti-HLA class I IgM indicate a significant degrada-
tion of serum cytotoxic activity against PMNs (Fig-
ure 1). In contrast, a reverse correlation between
sHLA-1 amount in the serum and serum cytotoxic
activity was observed (Figure 2).

Western blotting and dot blotting of psHLA-I and
biotin-psHLA-I respectively are indicated in Figure
3. Three bands, namely S:m (12K), HLA class I o
and S chains (43K), and a ;m complex with oz and 8
chains (55K) were observed by western blotting. From
1.5 x 107 PMNSs, approximately 0.75 ug of psHLA-I
was obtained with Luminescent Image Analyzer LAS-
3000 (Fujifilm K. K., Tokyo, Japan) based on the band
strengths obtained by western blotting compared to
marker band strengths (Bio-Rad Laboratories).

We already clarified that the addition of sHLA-I-
positive serum to high anti-HLA-I IgM serum reduces
serum cytotoxic activity against PMNs (data not
shown). On the basis of this result, an additional ex-
periment was performed by the addition of psHLA-I
with high anti-HLA-I IgM serum. The result revealed
a decrease in cytotoxic activity against PMNs com-
pared with intact serum (Figure 4).

High binding of biotin-psHLA-I to PMNs was ob-
served in a flow cytometric analysis when treated with
high anti-HLA class I IgM serum but not with low
anti-HLA class I serum (Figure 5).

Notable bindings of biotin-psHLA-I to CD16,
CD32 and HLA class I antigen plates were observed
when treated with high anti-HLA class I IgM serum
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(A) Correlation between serum cytotoxic activity and the amounts of anti-HLA class I IgM (PMNss derived from

healthy individuals were labeled with 5!Cr and then challenged with various samples of sera from healthy individuals
(1 x 10° PMNs / 40 ul serum). After a 4-hour incubation at 37°C, radioactivity in cell-free culture supernatants was
measured using a gamma counter. A representative result from 60 independent identical experiments is shown in each

immunoglobulin.

(B) Removal of anti-HLA-I IgM resulted in a significant decrease in serum cytotoxic activity against

PMNs. The mean + SD calculated with 10 independent experiments is shown.
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Figure 2. Reverse correlation between the amount of
sHLA-I and serum cytotoxic activity against PMNs.
The amount of SHLA-I in the serum was evaluated
using an ELISA Kit. The cytotoxic activity of each
serum was estimated by 4-hour *'Cr-release experi-
ment. A representative result from five independent
identical experiments is shown.

but not with low anti-HLA class I serum (Figure 6).

Discussion

In this study, we have characterized the immuno-
regulatory functions of IgM in sera from normal
healthy individuals. In addition, we have observed a
high correlation between the amounts of anti-HLA-I
IgM Ab and sHLA-I. The involvement of complement
in serum cytotoxic activity is not likely, because the
heat treatment (56°C, 30 minutes) of the serum failed
to decrease serum cytotoxic activity (data not shown).

From our observation, the association of anti-HLA
class I IgM Ab to HLA class I antigen on PMNs oc-
curred only in the presence of sHLA-I. A previous
report indicated that a spontaneous apoptosis in PMNs
is prevented by ligation of HLA class I antigen via an
F(ab’), fragment of anti-HLA class I mAb [17]. In
line with this notion, one possible explanation in the
present result is that anti-HLA-I IgM Ab associates
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Figure 3. Results of western blotting of psHLA-I (left) and dot blotting of biotin-psHLA-I (right). Ten microliters of
psHLA-I (120 ng) was subjected to SDS-PAGE and transferred to a nitrocellulose membrane. The membrane was
reacted with anti-HLA class I mAb clone W6/32, followed by treatment with HRP-anti-mouse IgG. Ten microliters of
biotin-psHLA-I was dot blotted on a nitrocellulose membrane. The membrane was then reacted with POD-conjugated

streptoavidin. Color development was performed using an Immuno-Blotting Kit (Bio-Rad Laboratories). A molecular
marker (lane 1), HLA class I a3 chains associated with S,m (55k), B.m-free o3 chains (43k) and 8;m (12Kk) are indi-
cated by arrows (lane 2). As a negative control in dot blotting, dialyzed medium (RPMI 1640) using neutralized biotin-

psHLA-I was adopted (3). Dot blotting of biotin-psHLA-I using HRP-conjugated streptoavidin is shown in (4). From

the analysis using an image analyzer, 10 ul of psHLA-I and biotin-psHLA-I corresponded to 120 ng.
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Figure4. Decrease in serum cytotoxic activity by the ad-

dition of psHLA-I. Highly cytotoxic HLA-I IgM se-
rum was subjected to 4-hour >'Cr-release assay in the
presence or absence of 10 ul of psHLA-I (120 ng)
with 2 x 10° PMNs in 50 ul serum/well of a round-
bottomed 96 well plate. The mean + SD calculated
from five identical experiments is shown.

with HLA class I antigen by cross-linking of HLA
class I antigen through the formation of an IC with
the help of sHLA-I.

Soluble HLA-I is also known to play several
immunomodulatory roles through the regulation of T
cell function. In this concept, SHLA-T exerts its in-
hibitory effect by binding to the CD8 antigen of CD8*
T cells. In CD4* T cells, sHLA-I is suspected to in-
hibit the CD4* T cell function by inhibiting the asso-
ciation of the T cell receptor and HLLA antigens [18—
21]. In contrast to T cells, the immunomodulatory
effect of SHAL-I on PMNs has not been elucidated
up to now. In this study, we propose the possibility
that the IC formed by anti-HLA-I1 IgM Ab and sHLA-
I inhibits the cytotoxic activity of anti-HLA-I IgM
Ab itself in normal human serum.

A previous report described that the preferential
binding of IC to one of the two low-affinity receptors
for IgG, namely, FcyRIII (CD32), on apoptotic PMNs
upregulates the phagocytosis and release of proinflam-
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A. Anti-HLA class I IgM low serum

a

B. Anti-HLA class I IgM high serum

C

Number of
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Figure 5. Binding of biotin-psHLA-I to PMNs in the presence of low (A) or high (B) anti-HLA-I serum. PMNs were
treated with 10 ul of biotin-psHLA-I (120 ng) with 50 ul of low or high anti-HLA-I IgM serum at 37°C for 1 hour. Then
cells were washed twice with FCM buffer, followed by the treatment of 40-fold-diluted FITC-conjugated mouse IgG (a
and c: bold lines with arrow) or FITC-conjugated streptoavidin (b and d: bold lines with arrow). Dotted lines indicate
the fluorescence patterns without treatment of biotin-psHLA-I. A representative result from five independent identical

experiments is shown.

matory cytokines [22, 23]. Another report indicated
that the specific binding of the IC to apoptotic PMNs
involves an apoptosis-associated change in FcyR func-
tion [24]. In our study, the IC formed by anti-HLA-I
IgM Ab and sHLA-I bound to FcyRII (CD16) and
more preferentially to FcyRIII (CD32), and PMNs
protected from apoptosis that were possibly produced
by FcyRs, such as complement-independent cytotoxic
IgG Abs [25, 26]. It is interesting to note that FcyRII

has stronger potencies for IC binding than FcyRIII,
as determined in this study and previous studies.

In conclusion, antigen-specific IgM (anti-HLA
class I IgM Ab) and relevant soluble antigen (soluble
HLA class I) in the serum derived from a normal
healthy individual probably play immunoregulatory
roles in immunological reactions, in which PMNs are
strongly involved. The identification of the mecha-
nisms of an IC-mediated anti-apoptotic reaction, pro-
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Figure 6. Binding of biotin-psHLA-I to CD16, CD32 and HLA class I antigen plates. High or low anti-HLA-I serum (50 ul) was inoculated into the wells of CD16,

CD32 and HLA class I antigen plates with 10 ul of biotin-psHLA-I (120 ng). After washing, each well was treated with POD-conjugated streptoavidin, followed

by the treatment with substrate TMB. Significant binding of biotin-psHLA-I was observed when treated with high anti-HLA class I IgM serum but not with low

anti-HLA class I IgM serum. The mean + SD calculated from five identical experiments is shown.
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foundly involving IgM class Abs, is now under inves-

tigation.
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GEHORTF FEA L ED)BHir 2 T2 25 A 1

F % Rk T ¥4 (Modified-Self), ™ 4 VAAF )
LZa—FENE27 5 A1 #5F (Decoy-class 1)
2T EHELEND B, VF Y FERREEOED
BUTICHEL TR T 5,

KIR (CD158), Ly-49
NK #ifg 6 & OF CD8 Bk 5 — T MK K25



BRLEICHENZ 52 T HEZ2 #2552 %ﬁ#
FOKIR BEXURT R, v bD Ly-49 ZHFKT
Hb, ML LTIZKIR 2% Ig K&, Ly-49 3L 27+
VERTH DY, BIETHEOBE, V)Y FEHER, 5
Bigkst, BREET 2 LI B WA S A% WEIE
ERWCHRSTFLDEZONSE, NKHEIZE 5
Missing-Self #2H R (5) 24 7Y v FiEHL
HHER (6) TEL LTINS DOZHEEROMHIVEAEAE
A T EPHEHEINRTYS (7)o KIR 275X 1
DBEEDOT ) IVICHET B A== L TR
b7 (CHURD 2 FisER° Bwd) # Bk L, Ly-49 i
BHOH2 N7y 4 7Th#BNT 25054, B2
A rura7) v EoOEERERICEET 554
bEEINTWS (8), BIZTFHEBMEEL -2
WEBKELRDOTZ 59X I REORBHREFE SN T
WA Z BIRICERRT 2 L) IS holz, 5
WX IO DZERBREZITH720127 5 A 1H
FRIAZ) LA =72 BRELTCERELER
bNB, H Ak, T4 VABRIZX )RS 521
PUEOMBRERRHAMET T5 I 0D 5205, Zh
EF T — T HIFLE D S ORBRRE L £ 2 Sh,
HZDEAE NK Milgid KIR % Ly-49 # T
Missing-Self & L T3l L THIFROHERR % 47> T
bo PRI TRATIREENRNTF FHRET HHMED
) Modified-Self ROV EEMEDDH 5 (9, 10),
KIR2DLA4 & ITIM & [FREIC R E @IS E T
J BEHSH 1) N & IEVEALI ) 0% % B 5 DAP12 T
137 { FcRy $HE AT I ehmansz (11). 3k
HHR 2 5 2 10 HLA-G &£ OREEHDRBENT
BOMOKIR & I13R%22WEE2RD L9 72, Ly-49Q
R, BRI vy —Taa Y aEETT AT
HFL AR TRB L NK M TId R FEB 0]
RIZAARCHINEEA IS5 35 (12), EHLRIZRE
HOHRE 7 72 THEGHEIZIHE LD dFHnE S
NTwb—%, Ly-49H iZ= 7 A% 4 M A H a4 v
ADbD7 T A1 T THA ml57 (Decoy 7 5
A1IGFELTHEL)RRBML, Ly-49D iZBHE T
HINLAY—D7FATPREZR#ZL, ThEh
MiRamEEZ T &R IEEILY 7 VREERTTH
(13, 14)
ZRRBEFEBOERIIS M OBIETHE

(KIR
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Ay 8—14 FE, Ly-49 Tl 8-18 J&) A2 I3 ITH%
LHBTHEATBY (ZOMRELLO)BELEER
72 2 MR ML AR 2 DS & ) BRI C 0 SBAE TR B
WKRELEDVPHELEEZEZOND, £ DBIZTIE
THRMIBBR EN TV B —HIBEETFED FET
%o TN DBIETHIROEILHEE I MHC HLE &
HBLUTHEFICHERNDOLEHEEIN TV S (15), B
BRIV C &2k b Ly-49 3 A# 5T | DFE
$H2FTHY (16), =K< A KIR FET/iX
T HFREELICHEOH R OP o Tk v, ZoX
IWCHICL Y By o 7R R RO HER Y 5

[ BBZEEBIN Y P75 AT EDHTED &
I ICBIEF & L ST E 2D IFEREVRET
Hb,  MERID KIR VYV /74 TORE»S
KIR TIEETERDENINA, ZBETFEDT
VVEEBIZOWT O REBTRE L EMENDH 5 2
EDHBHLTWA (17) &9 L7z KIR BIZ RIS
NK % T et B8 A2 RITT I EeNEZ HR,
ERRTE 4 OIRB & OB AR DB ) H
HERTWS (18-21),

LILR (CD85), PIR

LILR (& LRC #HiIC 2 — FEN BT R Ig Kk
ZHERT 7 IV —ThHb, ZIZFAEEHICH A DF
W—TBRRLLZTTU0—FIZLoTru—=v 7L
72728, LIR (leukocyte Ig-like receptor) < ILT (Ig-
like transcripts) &IN5 28 (22, 23), HRETIX
LILR I—L &9 L3728 &5H 5 (http://www.
gene.ucl.ac.uk/nomenclature/genefamily/lilr.html)
LILR 3 ABETF &0 TINE T 13 BIZFEIE
HELTWAEZ EDbDoTWAS (K 2), LILRIZKX
GFTH 7773 —A(LILRA) &% 7773
1)— B (LILRB) 250 515, LILRA %< I3,
MR R 2358 < MR B @ I E B o 7 X
BEAL TS0 THERLEZAEKRLEZ ST
%o LILRA I FcRy & &AL THBY, VH TV
EREAT B EIEM LD Y FF NV EMBNICIER B &
Zz2 6N T3 (24), BistE LCTLILRA3 I3 E &
FAL UL TERO Y vy B HEE ST
BY, EHO—EICRBEOFEFHERIN TS

(25,26)o —7, LILRB Ml 5758 < ITIM
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cent
ILT 5 8 - 4 6
LIR 3 - 8 2 4
LILR B3 - B5 B2 A3
[l mm + gE7z/B

tel

7 1 - 2 3
- 7 6 1 5
- A2 A1 Bi B4

E2 LLRBEH773IU-
TRENOBETRREHEOLY FEATHS ST T AT WP TERLTH %, ILT, LIR, LILR ThZ
NOBHCER Lo — BEBIRT SRT0 R0 b OERL T2, ILT9 & ILTI0 RBBET EEX 5N T

W5 720z,

HBEROOTHRHAEZAEREEZ LR TV,
LILRB RV A FE#ATHL SHP-1 &%) 2
V— b LTHHIO Y 7 F IV EMIBAIEZ 50 LILR
&, U ¥8ER, BURSSRAIRL (BRRAIRR, Bizk, BN
Fa), FERIER7Z: RIS < REHIRIC B L TV 5, Ml
FaD5HbIZE B 7o T LILR ORBIN Y — ¥ H24L
THZENMEIN TS, F7830Y—LILR &
DB S, € b LILR & KIR 13X Tid W%
IEEEVPRNE W) Z b hroTER, FU8y
V—LILR I N F T DODBEEFENEIEL TV
LTl bhroTVEY, D9 HD LILRA2,
LILRB4, ILT7, LILRB5 #°t b LILR ®#+—v 1
JEEZOLNTEY, fo LILR I L CTid#EEF
AR PBRIETFERE R LI L > THILLTE 7
EEZLNTWD (27). BIREWZ &2, WEICH
W THIHIBLE FIBAFTE L T 5 0an LT AL R
e FOFHBLE W, T, T RIIBWTIE, B
RFEBNY — 27 EH 5 PIR (Paired Ig-like Recep-
tor) 28 LILR DKREQ T THhBHEEZEZObN TV,
PIR BIZFIE~ T A0 7T HFHE Lica— FENRT
BY, HHELE O PIR-A LHIRI D PIR-B 2SFTE

LTwb, LILR &i3#£% ), EH{LRO PIR-A X
BEHFEL TR0 LEFFHIROPIR-BiZ 1oL
PEL 2\ (28,29), PIR b LILR kFKRIC< ™
AD MHC T3 5 H-2 & DFEEEIRENT (30),
LILR O THEFZ TIZ HLA 7 5 A [ L DS
HEHFEE SN TWwWADIF LILRBI, LILRB2, LILR-
A1 T»% (31), LILRB1 & LILRB2 iZig/A { HLA
75 A1 %3 5%, LILRAL i3 %75 HLA-B27
ELDKAEIIMRIN TR, &R SR 2
El2X 9 LILRB1 £ LILRB2 13, ol FAAL v %%
2R % KIR L3R4 ) BRkICEE R A I AT
HLAD a3 FAL VTHHI EIHHAL TS (32,
33)o fla> LILR IZBIL Tid 72 HLA & O#E&H
PHEREINTE ST, HLAUSADY F Y FEEET
AT REMES 5o LILRB1 & LILRB2 iX HLA 7 5
ZATUAMZH e M AL P AFTOTI A NVADY V87
BULISHTLIRBATHIENTES (34), ULIS
3REREDS MHC ICEBLL 225 FTH Y, 74 VAR
el MIRICRERBE LTS, B b A M AF T
7 4 WV A1E UL18 4l MHC 4 F & L TEEHRH
SET, ThERKETIHHNEOZEREZNLT



NK 225 DBBZ2HENTHIDTE VI EEZ S
Tzt (35), CD8(+)T MM #3135 LILR-
Bl % UL18 ZZik LT 4 W A Yl 2 &4
5 ENRIEEE SNz (36), 72, MiAEfICY
A FATTT 4V A EGE & FE L 72 BEIZBWT,
PA P ATUT 4 VA DNA PR ENRE LD B E
BICLILRBL OFEHASEML T 5290 dHA

FAFBEY 4 VAL LILR LiZEL EHboTWB
LWEZHNS (37)

LILRB1, LILRB2, LILRA1 %, shEdHEHEKL
BMWBEDH S HLA-B27 LHEETHI LN TES
CEDHLNER ST (38), B27ICIE B2 Af 1
a7y o\ HSERPEELTWD I LS
N Tw3%%, LILRB2 & LILRAL i3 B27 @ H §4%!
LiEATE 5, LILRB1 »° B27 ® H iR L AT
HIENTERWI LSS, LILRBI 28 HLA %3
BT 2=AruruT)) YHREETH S
ZiA#EZbNh, LILRB2, LILRAL iE B2 ~4 7
a7 VKGR THLLEZ ONS, RENE
FHEZR L B27 L ORFEBRIIAHLED, ZhbHox
PEITRRBICEHE LT Z L RBE NS, HLA-
G OEIASMICIROBD Y RO T kT T X
M T BB L TWwb, LILRB1 & LILRB2
i HLA-G L b RET A LdRENL (3941),
L2dZORKEINIHEBM HLA 79 AT XD bl
{, REREOHHICEEREEHZH> TV 5T HE
A D5 (33), HIRFEDOBFEBIHFAET 2 NK Ml
IZ LILRBI 23RH L TWwAZ &5, LILR 3R
DHEFERICEG LTWEIERNEZONSE, 77,
HLA-G (34§ DIEEMIZIC D BT 5 2 L RS
hTwb, EEMILE HLA-G 28HTH2 LI
XoTLILR 24 L THRBEV AT AN HHENTNRS
WHEERZEZ 5N Tw5 (42), X7 ADOEHERT
FVIZBWT, PIRB%2/ v 2777 b L2 T AT
12 GVHD 2SEIE(LT 5 2 L Ehi (30) &
g, PHIASE D% o THEMEE L 72 A PHR
ORFRMREAS K — THREZEELS 570 TR
BhEEZOLNTWAS, F72, LEEBMEIZBANT
S ZRE S ehoBETIE, BEOT O
By 7Ly 34— T MlEss F - —HER~ O
LILRB2 & LILRB4 OZB 2 ¥ S EEEANIL/S—
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THIREZT7TFIV—RBIZTHIEPHONE o7
(43)o LILR EBHBZEORELEIIBVWTHEEL
BEELR-LTVWBLLEEZ LN,

NKG2A/C (CD159)

NKG2A (##1#) B X 08 NKG2C (GEMALRD) XL
7F URRZBEERTENZEN CDYM 3T L SS #EAT
AT —lgEEEZ LY, NKHfgs THifgo—
HICHRBT 5, VA Y Fide FTIZHLA-EHE, <
TATIE Qa-1"HRTH Y, ThoDIEHWS T
Z 1 (Class Ib) 3 F 3o s 52 15+ 7 FIVEL
FI() =& —=_TF F)FROBKET7 I B9 5RED
L BRTF F(HEDY 7 FIVEFIFIIIHEEL %
V)AEET S LD CTHIRERICHEIH L NKG2 12
FMEND LBV — 7 REEHEDD
(44), & FTid HLA-G & HLA-A, C ODKE45,
HLA-B ®—#IC i3 #HI# > NKG2A OV F v F&
%% B RTF FEFIDE EN T 5—F, HLA-G HIk
RTF F LA L7z HLA-E 5 F 255 AR NKG2C
L AT 5 (45). F72 NKG2A & NKG2C @
HLA-E 5 F EDFEREALICITE VDD 5 2 & H3HiE
ENTWVS (46), COREZBITREINTVS
M7 5 A1 7 FVEFIEGORTF FafEa L
7eHEHMY 2 T AT L ENEB#RT D NK ZHED
VAT L] OFEBRRIMEDTHA I Do 74V
A% 37 OHIZIE HLA-E BARTF FRgTh
TEY (47), WEMEWERD7-DITEZE L2V A
FAD, HHWITA ML RFESY V8 HSP60 H
KDRTF FH HLA-E IZHETHZ L (NKG2
LIIRE L W) #HE ShTwb (48) O T Modified-
Self MR BB, D LZev, NKG2 & T #if
D—EFTHRBELTWT, THBRZEEDILHIH S
FTFVELTHLZER LT v AFEICH S WTHEE
HLRBENTWS, & b NKG2A, C EEiZZHEM
IZZ LS, NKG2C &z FREEEROFLEIE
ThTw3 (49),

NKG2D

NKG2D i NK #ifig, yoT Hiifd, CDS8 Kath T M
FATRIELTWBRET A v —DEWLRIZEART
»5 (50)o NKG2D idftie ®7% ) ITAM Tid#% <
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PI3K 123 7 F MziET 5 EF— 7 % H 2 DAP10 &
FMELTWT (51), HEMZ 52 T ORBKT 3%
CTHF 7 —MEBEIRE TSNS 5, HIH
BORTIZROD o> T, STATIEATS T4
VYT DENTHIFLELR S O R & 2%\ NKG2DS
MELN S AT ik NK il 3vT DAPI2 & %
HETHIENTES (52) VH Y FELTIZIHkY
#1275 2 1 ® MICA, MICB, UL-16-binding pro-
teins (ULBPs) (RAET1), <™ Z Tl Rael, H60,
Multl 7 ¥ E T w3 (53), MIC B4 B-
2xq4zuru7) Y ESALTWARY, EEMSE
Bezdb2bDLPI7 v A—RBMhb, ThbiTny
NHEENLERBII VI HEL ORB(X P LR, #
A, TANVABEG R ENCE ) RBAFEINL
ﬁ%(ﬁ%@ﬁﬁ@v~w-t%i%né ¥

—Hifaid NKG2D &K 2 HWTZ ) LM%
1%%‘;— L#EBR 3 % &£\ 9 Induced-self EF N 25% 2 5
NTWD, REMBERITICE D 2B U F Y FiEs
EhAﬁﬁéﬁﬁﬁﬁé EWDP Y ZEBOGTF A
DAY REGZEHPHBELL (54), 4 P XA
74V AE MICA OMBEmMBERZIH LY,
Shedding 2 & Y MifaRE 2 HEME SV T52 &
BHEESNTEBY, NKG2D 2 X B8 X5 A
ORI L Bbh b (55)), THIKLTIZ NKG2D
3T HRZEROIRE S 7 e LTH ZEas
RENTWVE, T AD I BBERKFEETFVICBWT
BMIKETD Rael B & NKG2D %3 CD8 Bk T
MR DG E S Tw5B (56).

#¥hi)ic

FLSBREINAMHC 7 5 X [ BBSHMEKIC X
55Kk 7 T A1 BilkD S IIMERDIFHCRTF K
%z CDS8 Fptt¥ 7 — MR T 2 ML LT
@&Juﬂ®77xlw%t&ﬁﬁﬁ%#%&én
IHELTVE, RAFRWHZ S 2EHBI Y 52 1
DIREED TN OZEEKEL OB 5L L2l S0
WKC%oT&7, EHIZZFRIHFOTadiEEE
NKH%?%E%%%%%%%T%’&#%?@&
R IHIRN DB ORI IO bNT WD, HARR
PR LB RIERDOWHICHE T2 N5 D2RKk
&7 9 A1 & OMEANEFEREDSTMTIZ AL 2 % 1T T

SLHDERBAIND T 2 B L2,
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HAZR KLY

R 17 462 B 1 HIZ 2004 ERLD HLA ¥ 27 A
L OWMEN2ERD ICEHF SN, [Nomenclature for
factors of the HLA system, 2004] & LT [Tissue
Antigens| 4 A 52 EICAREINz, ZoHEEIC
£ % & 2002 FEDMmEDS, 2 EMOBIC 422 FEEO
HLA 7Y vk 1 fE3EO TAP 7YV, 2L C21 7
O MIC 7IVHBFLLRAWESh, ama3nhT
Wbo WElE, PR 16 48 12 A 31 HBEIZBW T,
HLA 7V VT2 5 A1® HLA-A %899, HLA-B %*
137, HLA-C 2863, L CHLA-E & HLA-F %
1 ¥, #hh» 525X 11 © HLA-DRBI 2879,
HLA-DRB3 %%3, HLA-DRB4 781, HLA-DRB5
%3, HLA-DQA1 %86, HLA-DQB1 %*8, HLA-
DPA1 7% 2, HLA-DPB1 717, <L T HLA-DMB
& HLA-DOB %% 1 32> TH b, 72, HLA
7 ) VUANTIE, MICA 33 B EMmI 0% it
U@, MICB 3% - 72 Hi/zi2 18 AR ICHA S
N2 (R1). T/, A TAPL 7V Vs 1| H¥GE
MmaEn<Twd, BEFTICHHEEINTVET I VH
ER2ICFLDTRLE, ShOLOHFITEMS N
2T I NRENE TICHBINTWT Y VICHET
% #fliX, http://www.anthonynolan.org.uk/HIG/
nomen/reports/nomen_reports.html (27 7 £ 2§ %
ZLTPDF 774 VE LTAFNTRTH S, %
72, TTITRENTWBRIZEZ, 7YV EMEEY
REMLOMEIEHBEIN TS, LrLEDH,
EBICIEZE L O 7 ) VTIIEFWREREDS T 7 ¥ 7

o TWAIOERPWTRVWERDNS, M
BRRREE 7V EOBEEE X ) FMICE D 72n
75, 2005 4 1 BICHRE 7z [Tissue Antigens ]
IZHB#M SN T b [The HLA Dictionary 2004: a
summary of HLA-A, -B, -C, -DRB1/3/4/5 and -DQB1
alleles and their association with serologically de-
fined HLA-A, -B, -C, -DR and -DQ antigens] % #
¥y b, ZND774NVb PDF & LTRSS hTW
45 DT, http://www.ebi.ac.uk/imgt/hla/dictionary.
html 27 72 A5 Z L TAFUHTH %,
SEOHETOIRERY| LT —HBRWESh, 7
U VADOKIBRERA R SN2 T%bDH, HLA-
E*0101 & HLA-E*0102 {Z2WTT&» Y, HLA-
E*0102 7V VORI 2R B L L5,
HLA-E*0101 LR LTHAHZ LHP LA 2D,
HLA-E*0102 7Y VAsHIBR S 7zo $72, THET
WCHIBRS N2 7 ) VA ZED, RIIWRL,
HLA-DPB1 7V ViZ 2003 4 10 A2 HLA-
DPB1*9901 A5i% SN 72728, 2002 FE DKLV —
WVIZ L7255, HLA-DPB1*0102, DPB1*0203,
DPB1*0302 #S#i LW 7 U Ve LT sdhd &)
Il o720 ¥72, HLA-A*02 & HLA-B*15 22w
TH 99 EEOTY MAmHIN/fkE, HLA-
A*92 L HLA-B*95 BSZNZNH LT U vaE L
THEINTWS, LEEOT Y VIZOWTRIAE
VITEINBEE, FICERLTWRZE W,

EEERE T362-0806 HERILEILAMFRAT/NE 10281
BAERRFELEYF

ME B

B B 048-721-1155
F A X 048-721-6634
E-mail kobayasi@nichiyaku.ac.jp
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F1 MICB 7 U IDOREL

MICBFZ UIL%& BT B3k & 72 B Mfatki & T ERABS
MICB*001 MicB Hela, IMR90 X91625
MICB*002 MICB, MICB002, MICB0103101, BOLETH, DKB, OMW, RSH, TEM, U65416, U95729, AB003602,
MICB0103102, MICB-002 VAVY, WT100BIS, OMW, BOLETH, AB003612, AB003603,
H1905, E-117, E-5, KAS011, YAR, AB003613, AF021222
RSH, DO208915, MICBPat#3
MICB*003 PERB11.2-IMX, MICB003, HSB2G6, DBB, TISI, DBB, DEM U69978, U95730, ABO03606,
MICBO0105 AéOO3616
MICB*004 MICBO007, MICB0104 BM14, DHIF, SA, SCHU, U95734, AB003605, AB003615
SAVC, H0724, PLH
MICB*00501 MICBO005 FPAF, J0528239 U95732
MICB*00502 MICB004, MICB01021, BM15, BM92, BTB, EHM, EJ32B, U95731, AB003599, AB003609,
MICB-003 HOM-2, JESTHOM, JVM, KAS116, AF021223
LWAGS, PF97387, PITOUT,
PMGO075, TAB089, WT24, SPO010,
H2380, H2418, H0936, H1607,
BM21, IBW9, HO301, BM16, LKT3,
KOSE, AMAI, CB6B, SPO010,
LBUF, LUY, WT51, MANIKA,
QBL, MICBPt#1
MICB*00503 MICB01022 H1500, E4181324 AB003600, AB003610
MICB*00504 ‘MICB01023 RML AB003601, AB003611
MICB*006 MICBO006 SPACH U95733
MICB*007 MICB0103103 H0409 AB003604, AB003614
MICB*008 MICB0106, MICB-001, COX, MICBPat#4, WT49 AB003607, AB003617, AF021221,
MICBO106v AJ251158, AJ251159
MICB*009N MICBO107N H2520 ABO003608, AB003618
MICB*010 MICB-004 MICBPat#2 AF021224
MicB*011 MICB-005 MICBPat#5 AF021225
MIiCB*012 MICB-006 MICBPat#6 AF021226
MicB*013 MICB01022V SWEIG007 AJ251160, AJ251161
MicB*014 MICB0103101v EMJ AJ251156, AJ251157
MICB*015 MICB B692 AJ563706
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BInFEE NER7VUILE FRRBMT UL
HLA-A 349 99
HLA-B 627 137
HLA-C 182 63
HLA-E 5 1
HLA-F 2 1
HLA-G 15 0

251 (§) 1180 301
HLA-DRA 3 0
HLA-DRB1 394 79
HLA-DRB2 1 0
HLA-DRB3 41 3
HLA-DRB4 13 1
HLA-DRB5 18 3
HLA-DRB6 3 0
HLA-DRB7 2 0
HLA-DRBS8 1 0
HLA-DRB9 1 0
HLA-DQA1 28 6
HLA-DQB1 61 8
HLA-DPA1 22 2
HLA-DPB1 116 17
HLA-DOA 8 0
HLA-DOB 9 1
HLA-DMA 4 0
HLA-DMB 7 1

235X (§h) 732 121
TAP1 7 1
TAP2 4 0

TAP (&) 1 1
MICA 57 3
MICB 18 18

mic (&) 75 21

et 1998 444

FR16F12H31BIRTE

29
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%3 HBEINAETULBSIUGEEZENETUL

RS h/ic7 VLA HIBRH HIERDIER ST Z7 YA
A*0105N 17 Jul, 2001 ADF VI EE—ES A*0104N
A*0223 6 Aug, 1997 A07 V)L EE—ES A*0222
A*2401 11 Mar, 1995 EEEN TS~
A*2412 10 Jun, 1996 BDT7 JILERE—EET A*2408
A*2416 30 Apr, 2002 BOFPUINICHREZ A*3108
A*3005 7 Aug, 1995 07 VILER—ES A*3004
A*31011 10 Jun, 1996 aDO7 VI ER—EF A*310102
A*3302 7 Nov, 1996 BOF7 YL ER—EFI A*3303
B*0701 11 Mar, 1995 BEEFNTS—

B*1305 3 Oct, 1997 BO7 VUL ERB—EES B*1304
B*1522 9 Aug, 2002 BOF7ZUIICHEEZ B*3543
B*1541 28 Jul, 1998 HDOF VI ER—EH B*1539
B*1559 9 Aug, 2002 HOFPYINICHREZ B*3544
B*1816 23 Nov, 2001 07 VI EB—EF B*1814
B*27051 11 Mar, 1995 07 YL ER—EF B*270502
B*2722 8 Apr, 2002 BOF7YILER—EF B*2706
B*39012 28 Jun, 1993 aOF7YILEE—EF) B*390101
B*3921 1 Dec, 2000 HDOF UL ERB—EF B*3924
B*4017 15 Apr, 1998 FDT7 VI ER—EEFHY B*4016
B*4041 23 Nov, 2001 HD7 VI EE—ES B*4040
B*4203 11 Mar, 1998 FUILBEELRWN

B*4401 6 Mar, 1994 HDT7 VI E BT B*4402
B*5003 21 Aug, 2003 AOF YL EE—EF B*5002
B*5125 31 Jul, 2000 HOT YL EB—ET B*5122
B*5506 2 Dec, 1998 a7 YILER—EF B*5504
B*5803 16 Nov, 1994 ZIUIHBFEELRL

B*7901 6 Mar, 1994 HBOFYIICRREZ B*1518
Cw*0101 13 Feb, 1996 HDOTF VI ER—E Cw*0102
Cw*0201 13 Feb, 1996 HDF VI EE—EFI Cw*020202
Cw*0301 11 Mar, 1995 07 YL ER—ES Cw*0304
Cw*0402 ~ 8Jun, 1999 GEO7YIILER—EF Cw*040101
Cw*0601 31 Jan, 1995 HDT U EE—EES Cw*0602
Cw*1101 14 Nov, 1991 BEETS—

Cw*1201 13 Feb, 1996 aA07 VI ER—ES Cw*120202
Cw*1301 9 Aug, 2002 BEEINTS—

Cw*1401 31 Jul, 1995 D07 YILER—EF Cw*1402
Cw*1501 13 Feb, 1996 07 VI ER—EF Cw*1502
Cw*1603 18 Aug, 1995 HDOF7 VI ERE—ES Cw*1403
Cw*16042 3 Oct, 1997 a07YILER—EF Cw*160401
Cw*1605 3 Oct, 1997 HDF VI ERB—ES Cw*160401
E*0102 30 Jun, 2004 HDF VI ER—EF E*0101
DPA1*0101 28 Feb, 1995 HDOT7 VI EE—EF DPA1*0103
DPA1*0102 28 Feb, 1995 ADF7 VI ERE—ES DPA1*0103
DPB1*02011 7 Aug, 1996 HDOT7 VI EB—ES DPB1*020102
DPB1*0701 1 Aug, 1989 FUIIDEELEWN

DPB1*1201 1 Aug, 1989 ZUILDEEL BN

DPB1*4201 13 Oct, 1993 07 U)LER—ES DPB1*3101
DPB1*4301 13 Oct, 1993 HOF UL EE—ET DPB1*2801
DQA1*03012 31 Jan, 1995 07 YL ER—EF DQA1*0302
DQA1*05013 21 Apr, 1998 BOTFYIICHEBEZ DQA1*0505
DQB1*03031 31 Jan, 1995 a07 VI ER—EESY DQB1*030302
DRB1*0702 6 Mar, 1994 aB0OF7 YU ER—ES DRB1*0701
DRB1*08031 9 Oct, 1997 BOFYILER—EF DRB1*080302
DRB1*09011 29 Dec, 1996 BOF7 VUL EE—ES DRB1*090102
DRB1*12031 29 Dec, 1996 aDOF YL ERB—ET DRB1*1201
DRB1*1606 27 Sep, 1995 B07 UL ER—EF DRB1*1605
DRB4*0101102N 29 Dec, 1996 B2D7 VI ER—ESY DRB4*01030102N
DRB5*0201 3 Mar, 1997 BDOF YL ER—EF DRB5*0202
MICA*003 10 Oct, 1998 Z D EELRZW
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S 3O HABEE S R r gttt s
H BF: 20055 2HF5H(t)
= 1% . ZXREUEHKIASHFA
ABRHRENX F#HE 3-9-19
TEL: 06-6321-7000
LEMEA: —F Rk
RBREESZHHERRE % - BERR
T606-8507 HETHAFTXEERLIIEHT 54
TEL/FAX: 075-751-3164
## . BEZEAN KRB/

O F—T_VIJE=F—e

HLA-E, -F, -G update

T iy

RERSEMRFEESHE

HIRIZBW TR, BEFOLRSVPXEHKT
Y, BERICE o I —HEORERER TH 5, F
F—l LY ¥V FOHLA 2 A SETRIZITo
HEE, BMBERKISIEZ S, LirLel
HLA ZHEAEETWARWVWIZOEDL LT, Bk %
¥, ZOBNRZEHEET 10 7 ADOMEL €D
DIFoNnbDh v BMIE, REZBHIA TV
W, LrL, 19904F, BIROBERICH ), HLA-A,
BRclassHHEZHEHAL TR VEENaRTS
A b EIZRMD HLA G FHBHEHRLTEBY, Zh,
HLA-G TH 5 L\ ) T DB L& o Tk,
HLA-G 25C ORRBIEBERZHIEH L TV 5 LR S
h, BWtrdbUsztlio’zs HLA-G 2&,
class Ib #E{ZFTH5H HLA-E, -F, -G 1% 1987 4¢
A5 1990 4E1Z Geraghty 512 & D BRI W72 EETF
Thb, INLORETFOIMEE LTIHEEICELR

WKZLWZ ERBITFHLN5,

HLA-G i HLA-A, -B, class I 5 F2RB LT
WERWEB NIRRT IR MIBRBLTHMIEHL,
NK #iflL 7% —D—>TH% immunoglobulin
like transcript (ILT)-2 %, ILT-4 &#&& L, NK #i
falEE 2 MM 5. €072, HIROBBFIEER
ZEbESTFEEZONTWS, HLA-E X, o
class I 3 F & £7% - T, FIZ, HLA-E DA class
I3FDYTFNRTF PR LT, HLA 2 %38
T2H0WAHMBREICERL, NK #igL 7
¥ —D—>T¥H5DCDY¥/NKG2 L #ET 5o TD7
%, HLA-E (ZB S %H T 580 HLA 5T &
TORBEELY T Mz NK MifgiciRRL, chb
DHMBOEEZRAB L TV LRI TS,
HLA-F 2D\ TId, ZORB, WREMIT O IdH
To2EP Y TH B, B, MREEIZY 82
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ELTHRBPHRINTWA DI, EBV % transfect
L7-BMifas, #EEO Mok 75 X FoMKEE
HDOATHS, L2L, HLA-F PR HXTF K
EREE LMBERCEHEL TVWI00, HH0IENR
TFFEHBELTVRZVOREDI>TEST, B
BBIZOWTIEHS TRV, FA1Z, Thd 34
FOETHEBEINIFRTIAMNIEHAL VLI L
o, BRGEEERICHLAE, -F, -G45T0OME
ERDPBETH DL LEZTVD,

L2 LEIETlE, ERBEDICBITEINLD
S FORRRICET 2 8HEDNE { AbN b, HLA-E A
TANVZARLHEHRDONRTF FERL) LT LB
WEENTWED, &5, TOHLAE 24 LY
AW ZARLHEHEDRTF K2R L7 R,
HLA-E #3EMD T MIF2IC X D HEBr S 5 L s &
N7zo ¥72HLA-ED2HOLRIZL Y, RTFF
HERPBEEMICBIT2RBAOREEPRLRLZ L
PWHRE SN2 T%bbINIZHLA-E D 2HE0%
RIAS, CD94/NKG2 L+t 7% — %43 % NK MlaiE
PRI B2 5 2 R 2 /R LT\ 5, HLA-
G, SREHHIST & UCEEMBRIc BRI L, 4N

o RIEE 0
[ DA REBOEN DR ]

R R

DEFFREI SERESE TS L) 2 PR
THE SN, ARCIhEZRET2HMEIHRNT
Wb, F72, HEBRIERILIZBEDY ¥ 3ERIC
1, HLA-GASRBHL, EEAIFEIN D%
L, MRGREDNCOREIH ST L LTHESN
TWBEH, BEERLTWEZEWV, ZhbDORE,
HLA-E, -G 2SERICEIS L 2 WHRIBRICBWTYH,
RERH ST L U THELTWATREEZRT LD
THDHH, FHIZHLA-G ORBICEH L TIX, #HXT
LHEDLEL, Bk LTwb, $72, HLA-G D3k
FREBICB I AZHC X Y, WEH HLA-G HiE
DEARPELY, ZTORE, NLZREINOEKRE
R, ELICEHMBEBHICBWTZEOEERICHESL
B2 #iELH LD, THHHSHTIER V.
®L4IZINET, ZhsS HLAE, -F, -GD3%
FHEERICBIT 2B RAEEF LR L TDHDT
FawrLHERL, ZORHAZPLICHRELTE
SHENE, Iho 35 FURRBBEERICEDLHIC
BMboTwabd, E5ICIEBEREERDSORE
OB IZ WIS LT A RIZDOWTEZE L2\,

NS YN SUARE S S5 20 P R Yl i

FERIAL IS B RIRIEE DS, A DERNIBNTHEEICEL TV Z LiE, REAERED
e PREHWIIBOTEORERYPE NI EP LM TH 5, HLA 50 FIZMROKEICHH
THEHEATHY, BT, TO—HINMERNRIT 2REEAEDOGHEN TH S
RT7F Fea L, BHROKEICIRRT 5, HLA 5 FIC X YRR S N BRERTUERT
FRZBBL T MG, ERESNTEMREZRLAEY, BLAOYA M I 4 Y 25WT 5
CLIT&Y, AR PRERT BRI E 2 AT B0 A T RIEHRETE L 7 B 2 BT O
B TVWAREBKRELT, UTOL) 2EHEZEZEZ TVE, 1) L OBEZEOTRT
OFAMICHFEB L T a v ) JUAYE, 2) BHilas L CBEEMRZTICRIL, RADIE
R CTIIAEBIMR &) BREE, 3) FUEMDH Y, FBALICEE L 7250F Cifiias o B
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HLIZCWIE, T72bbERHEHEISE <, BLICEEL TV 7-IchENEEES LI
KK, SHICHORER EOFERERFEOBREIME 2 EOBSEH S, HEEEISH T
RERIEREIE 2 BB T 2 LENDH D EEZ TS, AL, BRER - M/ akr o —
DO HHEfE L & OEFBFFRICL Y, RFD cDNA ¥4 707 LA — % 2FH LT,
D& REBENERREE 2 BEFEE T 5 L4412, ESHIF L 5 bsE L sk o
JEGRENDISHOWEEMEEZREL TV 5D THEMNT 5,

1. FAEE £S5/ —vICRBT 32 HEmREY
HiE Glypican-3 (GPC3)

FrMRaRE & IEHHRICBIT 5 cDNAY A 27 a7 L
A fENT 7 — % Z T, HBV, HCV J&JZ B4R 7%
, BEALOMRE CHRENICERETAHL
W BMEPUR Glypican-3 (GPC3) % RE L 72,
GPC3 A DO IFIRICEFEHT 525, WA T
BTEAEBT LU, 0D 505 IEERRICE
W, I FEAERHEL TRV, GPC3IZGPI7 ~
71— EEH Th 22 MMk X ) 2w S h,
ELISA 12 & 1 Frflifass B 40 A 16 A (40%) @
MFEHIZ GPC3 EHZ EMEMICH ERBMICOBT
&720 GPC3 EENIMFHEZE - B R L oMol
R, BEAN, S5O L 2 EE O
WikeEd s kb oz TR 2 S4B
WERTHZ LX), BEMEF DO GPC3 B,
FHIZWA Lze L7z2%o T, Il GPC3 ZBEAID
o7 h7ua54 Y (AFP) B XU PIVKA-II (22
<, lEDOSE 3 DR~ — - LTERATD
5T L RFAHL,

F/2, £ D b X T <MKk, Makks L O
MR BEAAR I GPC3 ® mRNA B X OEEHE A
BEHLTW2 B M AT —<Hifakk 11 flgEd 5 /&
HOREE FIEPIC GPC3 EEMKRH S /22, B
A F ¥ A b OREE EFEFICIZ GPC3 ZHIIKH
Nehol, MEIAT /) —<HEE 91 &F 36 %4
(40%) DIFEHIC GPC3 HEAHI S hizas, EX
BRERRES A2 5 ITEEA 60 AliE, o724
MBS N holze L7zdSo TE GPC3 11X, X5
J—OEE<——L LT HAEHTHAH L%
BJ L 72. Stage BlIcA % &, Stage 0 (Carcinoma in
situ) DEE TH > THH 40% H31E GPC3 FatkT
B o7z, Stage I I, I, IV D EEZ THH 40% A1
HEGPC3BETH Y, EROERHE~—H—Th5 5-

S-cysteinyldopa (5-S-CD) A5#4THE TOAK & h
LZOLEHBLT, ARICEVBEEZRLZ, T
N Stage IZBVTDH, HRICERE &M Shz
BEBETIE, Mm¥E GPC3 B3 S hzl ko,

S 512, HLA-A24 By Rl i B o SRR I BE
BER%E, HLA-A24 #E6EF—7%2K7 5 GPC3 H
RARTF FTRIET AT LI12E D, GPC3 BEWH,
D HLA-A24 # Y ICFf g i fatk 2 1B E5 5 8
¥oxo— T Mg (CTL) %z T& 7, $7-,
GPC3 R7F FTHEL 7 BALB/c ¥ 7 Z® CTL
1, H-2K¢ #3202 GPC3 HuE4F R 19IC GPC3 &
faF 2 b FEH & &7 KMk Colon26-GPC3
EFELZ. 22T, GPC3 X7 F N Bk
MRSV A L7 Rl 7+ 2w, -
GPC3 G HEE DOFRAED in vivo FBIETFI 2 RESE
L7zo Colon26-GPC3 #Hfg#k DBz T IS € 7V T,
BALB/c ¥ 7 R IZHHRMIRR Y 7 F % IEHEIC 1 A
HOMBZBNT2HEETLIEICLD, 201
AR #IZEE T ICBHE L 72 Colon26-GPC3 Mtk &
%%, HCREARZERE LY, HRICEEL2S
RBI LR, EEIIEMTEI,

2. BEERENLE - BESHE Proliferation po-
tential-related protein (PP-RP)

HERED cDNA <4 7 07 L A f#HT7— & % FIH
TAHIEIZLY, BEBICEENICERRT IR
PuE, Proliferation potential-related protein (PP-RP)
Z[EE L7z, PP-RPIZIEFEMETIX, BECHBEL
EICHRELTHBTIMERTH S, £/2, PP-RP
ZEERLTCVWAIREREEZ, €95 ThVWEER
BELHBEL CHERICEFIMPEDLP 72, E51C
FEEMERICBIT S PP-RP OFEIH%Z RNAi 12X
DRI L7z A, MREEIIH SNz, L
235 7C, PP-RP IZEEROMLEBEEL, T/-BE
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DFRFUETFELRDY D ZUREIRE I NI,
HLA-A24 btk SEREEE 5 R O RN M BAZER %,
HLA-A24 #& €5 —7 %52 PP-RP kR 7F F
IR S BRI A TR L R, S
BIOFTRTXY PP-RPRTF F%2BikL, PP-RP &
HLA-A24 #5383 2 EEEMatk 2 5E3 5 CTL
RFET DN TE, SOICABRMIkE &
EEEX— F< 7 212 PP-RP B EW CTL 2 &F
REL72E 25, EEOBMMPIHIZIE L O
EEFBIEINT,

3. MEBLVCTEHSA  ECFERAIELL-ESH
REVMEBEL -BRERICL 2EERENFE
Eeld~y 2B LYV ES MBS in vitro T

o UIRITL®

NK flileZa{F KIR, LILR BhES M &
FEMFEE S RBERE

B BEEED, PR ESED, R 'm0, BN EED, RE BH?

BRI 2 L FET A L IR LTV 5b, €5
WCEEFEALHEELOMEBERIATHIZLNNTES
ES Mg 04t % £ L <, ES MfIZEFVEREH
& THREEEFEEZ D OTrEIA VOBETFESR
B, ThiyfiililezofbFESE, Th
27 ADBEENICHRE LI, EFVEEIER
ZREBTALIIVAXAT ) -k BEEL-L 2
5, BEEOMEPEHICHHI SIS L LI, £F
HHOER;BIE IN, 5%, WERBERDOKR
ZR7-1%12, & ES MifgZ A w8 oF#E
WOWTHMHTLFETH 5,

W T, DEo XD ke OEBREL 0Ok
RISHICE LT, ZOWREN L BERIZOWTHL
5,

1) EEERTFmMEE > ¥ —, 2) BMENALY ¥ —

wEIMFEBREICB VT MHC FUROBEEREE
To b T EMIEMGEHERHBHERE L HLA BIfF
HidSRENT VB, HiMf, GVHD S FHHIC I H
RBHRY HLA B %2 @& S 7205, —F CHILRE
BENOBHEOYEIC FF—Mao 7 o stz X
% GVL %R CHEEFRAIH S HEFE S HLA B o
—HABEEVENRHELEZONS, HLAZ 5 R
I PR A RBR T A 2B/MARE LT3tk T M2 2545,
B Ml Z A (FiR) 235 ST wiz2s, NK 2 T Ml
fa T#H$ % Killer Ig-like Receptor (KIR), HLJE
I AE I D 5B % Leukocyte Ig-like receptor
(LILR) 773V =%, b 275 A I HEZFBRTX
B EPHLMTINIZ, NK T3 E M=
7 AV ARG & PERR T A BERE 2 b OAS, B
TuRIEHED B 572 0BMICB T A REIRB S

T&72A°KIR 12 & B EER R O FE2SH & 22 &
%0, BHEBEND NK fileoE2 - iicE 5 &
otz FKIRAPFERYF ¥ FE LTHLA-
CHEEDIE F—T%2RHKT S L5 HLA-C
PEEAN L BHEEEICOVWTD IO 2 EE L7
FECTHHMEST A I EPUEL Lo, TAIZENIE
MAFEH BB 7DKIR ) & ¥ FERMEZ AN
BHAE L OB Z T L, GVH HR KIR V) &~
FABATIIZAY GVHD BENE  EFEFENMET
LTWwWABZERSKIRY H Y FEEOEER 2 #E
L7z (MorishimaY et al. ASH meeting 2003), Z#
513 TR ELIE 21T D R\ VEE OB BHEIC
XBbDEBT L7-0T, BHMEHIRET SN
F—HRERY USRI T u s L E R Sh
bo TNEFMBIIINRIV—T ¥ KED T IV —F1Z



I #5#  HLA-haplo-identical A% Ifil 85 Ba & Ak 12
BWT, KIR V7> FA#EE (GVH K DA
046 & OB GVHD FHAEAHIH S h, 3512 AML
BECTRIEEBRIGENC L VAEERPER L2 L
»5, NK o7 unidBig#EzmEses L
i L 72 (Ruggeri L et al. Science 295: 2097, 2002)
IO TITEERICB VT T HFBBRELEZ & NN
CD34 EHLH 2175 THB ) BHBMM I FF—
HSRREL Y Y SBROBAZFEE R AR DT, =
DT a KIS N -8l & BEERNTH 2
FALLTELNKMRRICE2dbDEELZONS, &
D & 912 NK Mg 7 v SOStE D BHLA~ O 22 13 B Al
LIVADBENTRESELS>TL B, ¥ RITBW
T FAIPBRERETHIRTRS L) ryuT) v
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B2 254k PIR (Paired Ig-like receptor) %S GVHD %&
REWZBES-9 5 2 &%k S h7z (Nakamura A et al.
Nat Immunol. 5: 623, 2004), ¥ b+ ® PIR #[5%F
A LILR 773V —T»%Y 19 FHttklo LRC
(Leukocyte receptor complex) #E3%H ® KIR KO B
WCERFRESRBEL TS, PIR % KIR & R
PRI &AL ASHEAE S 2 R T RITH B, LILR IZ
1310 P L DBIZFEED D ) — & TERIZHS B D
FAEPTTICHE SN TS, T2 LILR 5T 0%
D7 7 ATHR L DREEITREN TS, K4
Wi EZ z 55 LILRA3 5 FI2iEH LHAA
NS 1T 2L BV & BB & ORI & AT LT
W5,

EfERRREICHIT DY F—HlESHRD®RE

HE

AT EREREZIMEREE MR

<A F—HEEEEIUR (34 TP Lk, £
EHRREA IR (e P Tid HLA) o LIRS R
LIRS YR HEDORTF FHEF DS b, &iE
FERE2IMECIVEEE FF—BTRELE 27T
I BEYZED, TY VSEROENHTEE 253
D% T, ZOWHIMFBHHIE 2 & £ MR F .01
FHLTWEIAF—PRICHTS T U VBRSNS
FEE LB BImE (GVL) 3R E2FEL,
7o LM 2 ERE MM LA OB TR L T b
<A F =PRI S T U ¥ 2SBS0 8
F%% (GVHD) #FEFT 2L EZ LR TWVS, fito
T A F—HRZRE L ZOMBESA 25 H»1¢
52 L, FEBHEEZOREILEDFRHIZELD,
GVHD BREDEREDOEVEHE / FF—0flAAD
HOFHR, GVLAROWMAZ HWE LI-BRETH
B WRELR EORBEWEEICL, BRI
BHEMOBEERKEOM EZ D 0T LS Tn

%o ETAT, BHRT Y Y SEREISEIIBNT
BELRREAZRLLTVEAF—HEIL, e M
BWTARLEBHEHED L ZEND EHFET B
EvbhTwa, L2LINETIZGFLNIVTH
EINe b - <A F—PEEbT I HERICT X
TV, ZNHIRY R EOBEFICHET LD D
E(ENHZ HY ERBT DI ENH D), Btk
FBEFICHET LD L IHET A E SRS,
HHEIZY BT & X BIEFOMHENPUEMZ D 72
55HDT, AILEICZE (XX) 1o LB (XY)
PR %50 —F, Biakdlk~ 1 F—H
FOPEKFEE LTIX, ChITolr—HEHiS
B, —BERAIRE, BIEFRELREOBIZTS
BHAHEINTEBY, F2hFho7 ) VEEIZ
“AF—PEOBBICL > TFAABEICL-TEF
EIThb, YVVRIYILATRINSFAES N
b RAF—PFRIZOWTEIL, ZNZFRORRE
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MERIZOVWTT LD,

GVHD FEICHBIFDRIEMT A bAOA VIS A L
—~N o077 —JICHBIFDAEME
A4 MM VEEDER—

BH -, HP B

FERERRZEFR BB

[F] e I B B LS B\ T, Graft versus Host
Disease (GVHD) OFIEIIMKARKE ZHETH 1,
RRICBIEEPEREE %250 2% GVHD i FF—H
k T ML A3 £ HkPUR IR R (antigen-present-
ing cell; APC) 252 LICX YV FEEI NS,
AERTALE & % 18 EREEMICE T S tumor ne-
crosis factor (TNF) « - interleukin (IL-1) - interferon
(IFN) y OEEAT#E - ShI2 X 5 FF—mHsE T i
B L OTEFEHR APC DIEHAL - P —Hk T Mk
DL E RIS L 2 MBEREEROITTE R L,
GVHD i3RIEFE TIZEL DRAT v ThKED Z L HH
Ll o7ze 2D GVHD RIE - #EIIBWT,
HLA JEB#E5FTdh 5 TNFa - IL-1 - IFNy e &0
FIEVET A P AL Y IBD TEELBEE2 L TW5,

HE, REWEA P A A VEAZIEST 5EIEE
BA7u4 KR, Wt TNFa RRE TNFa 124
ELZBERAND Y 7 F )V & ERT 551 TNFa Hifk
infliximab 1, 2tk GVHD E#EE LTRAMSHh
DDOH b, FFIT infliximab I RIEZ FEREL T5
i) o= F R u— Uik &0 H CREREICHK
DTEHVARMEZRL TS,

S5, HH—EDOHFREETICRBEINTORE
WCIEREIFET 5, HREZBET LNV TH
35 —2t LTEEFZENEDY, REWYA H
74 ¥ IL-1 - TNFo R OCRIERY 1 b A 4 >~ IL-
10 DEBAZFLZ R 0 — 95 - BB % - 8%
RIEVEMEE - WG - BR - R L EORIERER

BRBRORBEICHET S, ZhIZRIEIZTR
BICHBE2E5257:0E20N505, $RICLS
KIEVE - URIETEY A DA A VBIEFOSTFEWF
B BRBE A LI R Z I S T 2B
W, A, RIEM - REETA AL VB LS
32 DZBFRDBIET LN GVHD RBMEH LS
WCHEELY DI LPHEIh TV,

BRI EENI I LZADY =4y FELT,
OB EREERHMBTHLI~Y IO 7 7 —=V0D
Fohd, v 7ur7ry—Yik7 5 2EHAERHRT
YEMRVURTANVAEHREWCLDIERLS R
WHTKED IL-1 R TNFa 2EEL, Tovrn
77— VEMALIZ GVHD BEICBWTEETH S
TEBHONT WS, OREABE IR OMEIC
IVERY, X5IZvru7 7 —VIIIHERY
PEAMEDSIET o TV FFF Y VIZ TolVIL-1 L
7% —773IY— (TIR) IZET 5 Toll kL7
% — (TLR) 4 \2#%4 L, MyD88 - IRAK - TRAF #%
BREEILT 5, E512, b b IL-1 BEFEMRC
AR BNEEER T & L < PU.1 - NF-IL6 (C/
EBPf) - CREB - LIL/STAT 2SR &hiz. Thb
DOWFELY, ~2707 7 —VBRNREEEYA b
BA VEAED, ZTRE - BERFORHA T T 74
WEWI LR LD 2EBEICBVWTHEINLTYS
CEDBHLNE B 0T, WERD D GVHD RAERERE
ZBAL, ThE2HBL L) LT2H8E L DRAD
HINTELD, RERELHROBET - 57FL

= o
0 -
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NNV ECREVHEHT A2 212X ), GVHD #Hi#o £ DY b HBELNBEEEDD S,

® —fiZERE @

1

37

Luminex ;AIC KDHEAFA HLA B FZENEDi&ET

WA R, BKHE OHEER, WA ART, B RN, Kk LBA, ZF #

R R v 5 —
(B ®) % BEACEBEFOSEMNTED 5N HLA-AD
A, A IS MBI ERETRA R E D HLA ¥ BARAGIRERE (EHEEIC LY SEORE TIRE
AL ¥ Y7 %58 LT, PCR-reverse SSOP 1 JEL B |2 ShEP>fFUIE rare ELT)

L300t~ 4 7 n¥—X7 L4 ¥ A7 Ak (Luminex HLA—A (n=504)

ENCL D, HRAD HLA BIZFEEMEME L7

DTHET B, HRGL FULE | n [BE %)
(1%t - 53] RSARE
MEIEY LY ¥ — 12 HLA ¥4 ¥V 72K S T A2 (n=263) |A*0201 [117 445
RHAABREEZH G, 4HTINE 4 ¥V T, 52.2%|A*0203 1 0.4
Luminex 2w, YA A 20T/ A*0206 | 109 414
+—F HLA-A,\ Yx /¥ —FHLA-B, Vx/)¥— 0207 | 35 123
 HLA-C, Y= /%—% HLA-DRB1, ZL<,
V) —F R AANRHEY 7 bR L7 AT0210 | 1 04
[ 2] A3  (n=4) |A*0301 3 75.0
FRIZHANEETF 0L EMENED 57z HLA- 0.8%|A*0302 1 25.0
A DBARANGURBHEZ IR LS, ShET, H A24(n=297) |A*2402 |285 96.0
HLA-A24 I BZETF D% 3 o PIERU
HARANZIEINRE SR TWS A*2408 %% A24 HiE R A"2420 ) 30
Ve 207 Bl 3 B0 (1.01%) ZLC, modCEhe A11 (=70)  |AT1101 | 70 100
WE XN TV D A*2420 $59 1 (3.03%) %R L7 13.9%|A*1102 0 rare
ftio> HLA-B, C, DRBI1 oW T8 THET A26(n=122) |A*2601 76, 62.3
%o 24.2%|A*2602 | 24 19.7
A*2603 | 22 18.0
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Luminex ZHWEHERA O U——22 /
EEY AT LDBEICDWVT(ZEFD 1)

T BE, SRKE B4 KB OB OUE 2By, B B,
JuE B, REE W, kE Bk

EEIFEFNEB A HLA B8R

[IzC&IC]

EAE, &M T, BREFEDOSREL
DA, BHFIMBHZE & HLA I A< v FBHE
Blpsad L, BMEEE I EERLLRET A1
KV TV 5D, Lo THRMERERT 2SS MEBH
BHEOFPHRIZEZ 2EBIZOVWTOREIAKL
%5 T\W5b, Luminex % f WP AR OF)
K13 HLA @ X ) L BENZ WHERICOWTH
R EEOREZ, HLAYURZ 2— b L-ZHEEO
E—X% 1 RKDF 2 —THNTRIBEELZ LIZLD,
MiFFTIITH S E LA EBHME 1 BICERTE,
S OIZHEPUAE 2 V2R R TRV REDE S
NLEZETHD, TOFIFERKBICENLL, BH
HOF, TR MS—F—< 2} BIFLHusRE
EOSLAZ Y=V PV AT ADOBER LT,
(HREZR ) —=2 T3 257 LOBE)

1. 1RAZ2YY—=r2: HLA ¥tk (class I &

class IT) & %% ¥ 51

2. 2RARIV ==V T I RAZ ) —= v I TH
TE %o BRSO SO REZFE,
RICHFBRIBEOREICERZEL

3. BRAZV—==VZ I 2RAZ ) —= V7 TH
EINTHFREICOE, SLICHELVERN
DFEEEITI o

(#1%4 - HiE]

LRV AT AED 2D, Luminex & H\W 721K
DYPURA 7 ) —= 7% » b (LABScreen Mixed),

PR RMERE A+ v b (LABScreen PRA) 12D\
T, BREANGOFKR(CER, # ~NE—0DDNABIV
K- FEOHIR3 B, 8 7 A, HEROKIME)ZH
W, UTOX) RHETHEREOBRE L RAAT,

1. k-3 -~XY—0DDNA #H\vwHLA-A, B,DR
ZHEL, SROEETOREREZY S 5
HLA JiRE 24552 L7z
X - EOHRFEOLIME (n=236) 12D\,
2OFy FEHWT A M2 L7z,
FERDIENTIZIE, LABScreen Mixed i35 v b
f+)E®D Y 7 b T LABScreen PRA 125 H D
V7 MW,

(R - ZE]

@ LABScreenMixed I X B2HfARA 27 ) —= v 7
1, FEESNZHEEETIE, RomFicd
DR R»F O N, FEFRSR cut off H
DIRGE - B FE R ERR LT E RS %
WREASH B,

€ LABScreen PRA 2 X 2B REDOFRE % #h
RAZ) ==V I X Y REFETH HHED
RBREOFENTE 2, 72721, MiEICLY
EERIZH RSB AONDE Z L0 ) %
WEHIZCLTWE, COREHUBRTED, B
EIFSELHEERA TN,

Luminex Z H W 7=k ROF)H % T 5E S
5720, BB ILRVWLETH5,,
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BA #2Y, fAF

TP [CREABEEAH LI 2 FID HLA ##ih

Wik %D, RAR BLD, FTER HRD, M
—BY, BN B, MK 'Y

K&,

1) PAVEER A 56

2) FEAIH T R e A
3) BEEMKES N

[IzC&IC])

FFEE /MO MERBER (ITP) & BMREE A
PR, —OMBFICL B LMmETIEVE ERTWV S,
i, ITP & EWER & O& B BEHRIESN
HFPEEGELTWBEIEE2RBRL TS, —F, ~
Janyy—vua ) iZEEL BERE L OEEIHR
BEINTVREA, BT ) BHOKREICE 5 ITP &
HOM/MMREIEMRIRAER STV 5B, LKL
&, RHEEEAM LY WO ITP o 2
Bl L, =0 HLA QN S8R 5 MR %
B2 DOTHRET 5,

[ZESY 1]

55 &t ITPICCTAT a4 Figghic, TiE
A HHAL, BARGEREOHREHEE(BAKT
ERATEE I + [c) LM S niz,

[#EHI 2]

73 B, BZTEROEV L I/IMURD & 1R
o ARtk ITP L BWSh A7 a4 FiGEBBL,
BAHSRE TR ER(BAFIMIA) LBsh

7eo 2BIE D y FuT) Y RERER, BEHNE
X UMM 2T L, MWMREASIEEIL L7, &I,
Yo ) @k, HLA #7755 DQB1*0301 2%
Ha iz,

(£ =]

1. BHEEZAHELZITP @ 2 R 2R L7,
2. 2Bl d y ru7) Y RERER, BaRw
BLORWEAEBITL, IWMUEBASEEILL 7,
BT, ) REET, HLA D> 5%
hehonra sy 4 7IZBREOKEBERZ
HEINTWSET UV (DQB1*0301) A3t
=X (A
ITP 57 fE# D HLA f#HT OFER, oy B~
DRZN - WhHEZ R T T UV, ABIEIX
BosTwiz,
A2BNCBIT S EREE ITP BIECHT AT
VROMEEIE, BRolAA=XnIZkBE
ES AT (W
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HARASEX4REE Eﬁiﬁf FBHEICHITD HLA &
—SFIBIEL Y ET Y k 392 ADFET—

BIRD, &k '/, AN EFH,

AR B,

ik

it 1KY,

IES

REF BABEY, HiII

RMEFD, T #HA?,

EIZl)5)

e =2,

4) FHRHF LR R FE S

1) BRI ER MR W e i M A 18R, 2) RERRAIR %
HAEEFR, 5) RKZREFEHMBE RS FRRERE Y ¥ —

ERK IR R PSR, 3) HLA RFZERT,

(&

SRR EMSAE (biliary atresia: BA) 13 F4HIE
EHHAENICHET 52 LICk > TRIHFERDIC
FIES 5 EMNEECTH %, Kasai 7% L O/EHY
BRPITON TV EIREITHET 2 b DTIR%RL,
BUE S BB T S b 2 &A%\, D
TR WAL % & OEBEE %D Embryonic ¥
178, AHARZROTHERIICREAET % peri-
natal ¥ 4 FIZHEEND A, FHERIZDOWTIXEH S H
WCENTELHT, BETFHER, 74 VAH, g
RERGZEDRAPEZ LN TWS, TOETIE
F & LT perinatal ¥ 4 7O HARN BA BE DR
BEHUR (human leukocyte antigen: HLA) D#HFE
ZIEEAT AR L B L, RBRTMHE W2 2
LEZHWET 5,
(X8 & HiE]

1990 4 6 A2*5 2003 4E 11 A ¥ TOMIZHEK
FER IR B R BT\ THEAT & N7 AR AR BT RS A IE B

=]

LINEEZE L 13812 < 392 AOHAAN
BA BEZHREL, RELHARANORS V5747
(n=828) ZIEHMNIEEEL L7,

[# §]

BA B#Ti3 HLA-DR2 BB ZI2% L RO N7=48
(odds ratio (OR) =1.46, 95% Cl=1.5-5.1, P=
0.029), Two-locus Z3H7 1 Tid HLA-DR2 BifliCid
%< HLA-A24 3 X 0F-B52 & BA BEBICE R
BNBZEDRDHELNE Lo, EHIINTTI A
7 HLA-A24-B52-DR2 DHEEE 3 Rk B> HA A
BELydBABEHIIBWTELLE»>7- (OR=
2.20, P=0.00124),

[# &)

HLA G323 % B{5F5 BA OREICEE 2K
HELTWBED, HLVIZEELRIZEETS
HLA-DR2 HUE A BA ORBEICEEL TV 2
EDHER S 7z,
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HAAICHITDIEHREEY O FEKEEL
KIR3BDL1 D& allele &D+ERIRIR

FA BRI, sl BFD, T EEY, B ORRY, HE O OEEY, HFE R,
HiP  EHD, Pyo Chul-Woo®, W4T BEY, Daniel E. Geraghty®, A4 K+

1) REBSERKE - BEZ, 2) RRKFRERESZRIER - ERARE
3) MHI&HkEY v~ F Ly y—, 4) A HE RIEER
5) ZREVER A% - 1b%, 6) Fred Hutchinson Cancer Research Center

(B ®]

Z N E TO haplotype % 5 UNIZ genotype fEHT D
#E AR TIX, Killer Immunoglobulin-like Receptor
(KIR) BIaT L RE L OMBIZIZL A LRBD SN
oz, BEEEY v<F (RA) BIZBWT, b
§2 3DLI BIZF D) b7 5 A4 7D 3DLIBICH
WTESWHBASERD bz, 2T, ABEE B
&R 5 EEHIT, TP IDLI D allele typing 24T\,
3DLI BIZF D) LDWTFID allele 2B L Tw»
LD EHLNIT L,

(75 &l

REEXTHRE 1834, RABTE114 IV V74—
ARV P/ ORHMZERL, £hiY
DNA % filith L DNA f##TiCH W72, KIR BIZTF O
typing 121, A DTFHFA ¥ L7224 v D primer
%, 3DLIB allele typing {Z1%, Gardiner 5® 4 & v
k@ primer Z VT SSP HEICX VREL, 72
3DLIA allele typing (21 direct sequence 3% F\»
T o7
(# #]

3DLIA %7 % 4 704 allele oW TiEWwih
bEROMBIRD b s o720 3DLIBY 75 4

TIBWTIE, FUPEBEOHMAIAZD b7
(x*=4.46, odds ratio=1.69, P=0.035), & 512,
Zh# allele LNV THGE L72#ER, 3DLIB I8
$ % 3DLI1*001 B3R L (x* = 3.85, odds ra-
tio =2.66, P=0.049), 3DLI*005 7B &8 L
TW7z (x?=10.16, odds ratio = 2.36, P = 0.001),

$4bb, 3DLI*005 allele i3 RA DI BIEZ M
BIZFO—DOTHALEZbNS, HAANDNA %
B 72 AR BFZ2 12 B\ Tid 3DLI*002, *004, *006,
*008 allele X 0% TH o720 HAAD KIR &
ZFOLEREDOZ L SIBEETFOEHEOAL ST,
allele DEFHIZBWTDHZ L WEEZ BN,

(£ =]

KIR3DL1 iZ##l#: NK L& 7% —T& Y, 3DL1
D% allele £ KIR3DL1 23§ 24 RWE ) 70—
F vk DX9 & oFAEICBWTIE, 3DLI*001
A<, 3DLI*005 PMEWZ EFHE IR TV 5B,
#->T, RABIZBWT, KIR3DL1 L &F) > F
EOBMENWA L, NK M LTaDY 7 F
VBRI ENT, ZofRE LT NKMiaofERE
PRFEINTVE T EATRBE NI,
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HLA & FRIE: BIEEROBEHRT LOH Z#&H Lic
EBlE A BERISEIL T 258 D AES|

SERAF B4, Za BE, KE R OUE 2By, 2IF B,
HE B, B E, fiin Wk, HpEEED

REIFEANER)E AN HLA BFZERT, 1) 5 i 32 H g Be i i PR

[iZL&IC])

B MM % O T, Mixed Chimera 2552
Do, BEMZENE L-EE HLA BEZRRE
T LOH 23®8 R a7z 1 fERI, B XU HLA-A K38
BIZF AR SN 2H727% 1 RRICOWTHET 5,
(1% - Hi&]

Case 1: HE (MDS) OBMBAEEHIREZ
DTORETT o7, BEOORENREMELE X O
BEBMKEOKMIM (PB) 241 (WB) - T #ifas5
I - non-T ML EICHEEL, ZhZh% DNA I2

TEEL, YU TINE LT, 4D~ L 70T 54
FMS) ZHVWEZE FF—2BIL S %5 MS DX
7)==V T RTY, BYELMS ZHWEY VT
VHOBEFEE FF—DRERERD 2, PR
HifaHIk DNA - Bt D4 DNA % v HLA-A,
B,DR AV T2 BT hols

Case2: EMFMRBBHEALEERLZOREKT 4

‘@ HLA-A, B, DR O allele typing %477 - 720

(R - EE]
BTy 47 cDABEEETRENEZZ SR,

Case 1: HHIlEBHEEDEE PB O MS R4 mixed chimera T&J, %Recipient (2 35 E (=
KRKY, WB T 82%, T cells T 6%, non- T cells T 98% T& - 7=,

EFHRAEOD HLARBLUTFTOE S Y TH - 1,
HLA-A HLA-B HLA-DR
* O FEPURERBE RS 5k DNA A*0201/A*3101 B*3501/B*4002 DRB1*0901/DRB1*1501
**T #BME4yE 5k DNA A*0207/4%*3101 B*0702/B*4006  DEBI*0901/DRB1*1502
***Non'T 5 EH ¥ DNA A*0201/- B*3501/- DRB1*1501/-

*Recipient 23 ® HLA, **Donor 2 HLA, ***E3#%385E | /= Recipient B0 HLA

Case2: BEBLMPAS LV 4 AORKED HLA-A, B, DR B E L TFICRT,

HoEAR A-locus B-locus DR-locus haplo a: A31-B46-DR8

AA | *31 |- | *46 | *35 | *0803 | *1406 | alc b: A31-B35-DR4

2 *31 46 *35 | %0803 | *0403 | a/b ¢ A deficient (x)-B35-DR14
B |%02 |- | *3901 | *35 | *1501 | *1406 | | O AZB3IDRIS

R | *02 |*31 |*3901 | *46 | *1501 | *0803 | a/d

% %31 |-@ | *36 *1406 | *0403 | blc

% | *02 |*31 | *3901 |*46 |*1501 | *0803 | a/d

B | *31 |- |*46 |*35 | *0803 | *1406 | alc




ZDONTOY 4 TH 3 ADIRITEIE L Tz, BEE
& L7 DRB1 RIBEETFICHE S A BERIEEET
DHEEDTRBRENS,

JEREORBEERBEL SOOI A r — TR E Sh
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BFICRBERETFOVIFELET 2 WEEMEIERL 2o 72,
EMFHRBEENO YA Y 7 TRIDE S 2H
ROGHEFTBLTBLLIED, FF—FEIRE GVL
BIROFMICEE L E X 5,

% LOH BRI 33 EMABRTIZAR L, HLA &

BERIERRIAZBEIES (CHDIT HRIERTF
(31 HLA 15 D&

BB ATED, AR MY, SN D, B OWEY, R OEEY, HE B,
R BIEY, M O2AY, ®OBIAY, Pl B, EE IER

1) RERRFERFBEERFAFIR 2B HIEAPEWIRERY), 2) KRR REBER % RRFER o B i
3) ALFRIFEMAT R IR RER, 4) BBEREZ V= s
5) RECRFRBEAE BEREES M, 6) ELERBR L > & — BERRE

(B ]

BHEEFICBWTERERFIZ, S22 TRE
HHNZBWT %?’&“ﬁﬁﬁﬁ?@ﬁlﬂ@go LT
HETH 5D, 2003 4, BYEBMEIEREKIGE %EE%
HHRIB S A, REIAEZEGIIN T 2BE A5
H5bo BFRMEE 10 FLL LEEEBESICBIT 5 Ti‘fékﬂi‘fi
EMIS DB LR L2 THET %,

(x¢ %]

TR 10 ELL LR O HLA Stk OB E%
BMELEBIDO S b, FERIISBRE A0 % AT
L7z 12 %,

(5 &]
P C4d Hutk & 7ok, Hi HLA ik

(One Lambda 1) D& S & ORI R 2 v
T, C4d &t /PRA BBtE% A B (n=941), C4d
Bt /PRA Fitk% BB (n=3%)& L7

COD2HIZOVTIEERDI VT F =2 YT T
v A (CCr) Zb & #at Lz,

[# %] '

B ¥, ABICHRT CCr DEALIZEETH-
720 (P=0.033)

(£ =]

BRI RS O F B TR R S
Z5H, Biith PRA BERERE O LT ERKR
2 X BIREAT R OMENE, BRFSREICERT S
WREMEAR S 7z,
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y *‘Jl:"I‘/ N HLA §1AD R—#lild o OV v FEHED

SMEFAERIEIC S X DEE(CDULT
A EERD, BKH E#RD, WA AETFD, B E#AD,
FHAR LBAY, =7 F]FY, FE B>, FH £?

1) REERtFOHELY Y — 2) REXVEFLANY Y

(B ]

i P B CIX, HLA A—BoBHE)
¥ CEBEN TS 720, BED HLA Hiulkz R
2562, B L ORGEE A& - &
MEEEES X Pk e OBEIZ, EERRHRE

LEbND, A0, 4 I3IEMEE S AT
®» HLA #E&REICBWTEFZMEF D HLA difk
A7) ==Y TR, BE - Fr—Horuz<wy

FERBEAL, HMRZHZOTHET %,
[#1%t - FiE]

HLA YUk A 7 ) —= 2 7137 v 5 A 54 LAT %
HWCHz A1 275 A I HilkoWhH % £ L
720 £72, Yi7 7 A1 HRERHOEES, BEMEL
FF—=1) U ERICXB7uR<y FRE(FF—1 »
NERD Y O AR BA1E, HLA ¥4 725E CH
FERE) ¥ SBRE @A L)% LCT %, AHG-LCT
EERHCTERL 2.

[(HRRUEEZE]

PUKA 7)) —= v ZFRAEIZB VT, 245 B 26 61
(Pt 10.61%) Ok EE7. UAOWERIZ, it
7 SATH1LBI, P77 A UBN3IHELT, iy
FAI+M D12 BITH o 72,

JUAR Y FREIZBWT, 75X 1k R
% 23 iR 6 B (1K 26.00%) OBt # 1872, 7 1
ARy Tk, BHEERBEEO Y A7 HPEZ 5
N5z, N2BEFF—EBEINZ, T/, 361
B TbNAS, 1 B4R, M2 FldAEER
ETHo72. B, W1HIBHEFETDH S,

7uAxy FRETHZ 7 A I B 15 6% R
L7z0 P16 BB 40.00%) D7 5 A 11 Pkt
Fr—MlICHEETH S LHEESN, 1 FPBHTD
Ik, 3B RF—EHIN, T2, 2BNBHEDIYT
bi7z25, 2BICEBZRETH -7,

7 IR, i 9 A N PO EE I EAERIC
B59 2 REERIR I NS ER TR EFZE
mL, BB LTWwELn,
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UL A F—HEES YR ACC-2 @5 E
a-GVHD B & U Relapse &MD1EES

HE B, M BE, SRKA B4 KB % LR »BDL,
Hi BA, REE EH, RIEOEEY, kB R

eI EANEE RN HLA BF%ERT, 1) MRS ALY & —BI%HT B RES

[(FUBIZ]

HLA-B*4403 # 5RO L\~ A F— ik &
PR (ACC-2) P EiilFE S, FETRIEREND
SO REEAREBENTWS, SSCP ZHW7:
ACC-2 Offiffi7z DNA typing E#BF L, HAA
2B BEEFHEES X OJEM&HE - BFH - [
BCTORBEERLY D &7z, KIZ HLA identical
sibling & MM AEE] (161 #1) TD, ACC-2 #
AP L a(acute)-GVHD RIEFB L UHRE L DM
BIZoWT, HLA M2 &0 L0 THET
5o

[ &R & k)

#E A (n=366)D DNA % vy, PCR-SSCP i
TACC2DT7 VN (AIG) % 4 T LTz, EETH
FREEAY Y M EZH, MEAHEEIBESD
JE%& IV EHE L7z, HLA-identical sibling & IfiL
Efa ARl (161 XT7)IZD &, ACC-2 D7 Y VA
ZRE L, HLA #RPEIIARI N 2 7R § B*4403
7213 Tid % < HLA super family (HLA-A3 like, A2
like, B44 like, B7 like) Z & 12 a-GVHD ® Relapse
rate & DB OHEZ N L7z,

(ISR & BE]
@ ACC-2 DEZFHRE & GVH HRNEAHERE(EREMR A/G, A=ACC-2 positive)
. AUELE | #oBSERVED |  FREQ.| Acc2 | AUELE | FREQ.
v D T o A,‘ | -
VS T ]
G/Gb i, - — Acic.vzv(.) — G T ,
T el e 100
Pair ACC-2(-) Donor versus (+) Recipient
Unrelated pair 0.260 26% incompatible
Parent/ Offspring pair 0.156 16% incompatible
Sibling pair 0.143 14% incompatible
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@ ACC-2 DA & a-GVHD, Relapse & M#fES

HLA-B44 like* (N=81) a-GVHD (=1) HEEE
GVH SR R@E&RE (8 75% (6/8) 25%
GVH L@ as (73) 38% (28/73) 18%

HLA super family (& 2 IR TOBIT T HERBITNRF TRIFEESBI L&  BRARET
Hofzo EHICBMERETEIREANTIZ 28ILHBEShT, SHOBIHFHEEhS,
*HLA-B44 like superfamily = B37,B41,B44,B45,849,B50,B60 & B61
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BRI L
B4 MHC D51 FSXLEMEE R SE ha—

= H#§: 2006FE4 B15H8(2)
= 5 BEMEEWRA MXER KAREESFR—IU
HEA: B BF
LW RAA DFIAIREHRFEI= Y b
% #E: HEEBEAMYS, BXADYEEEEYS,
HEABRERESES
2’95 L
10:00-10: 10
& D%
BT GIMLERF5ERT)
10:10-11:50

§1 FAEWEDO MHC-1 [BER : AEHRRERERKS)]
1. &+ MHC BZFHOHH (30 57)
¥T ERORERS)
2. 7Y MHC & BIHE I § 2 Ptk (20 4)
M BT (B EAT)
3. 7% MHC—BH N} —LEREME LTHI =7 ¥ FIH— (20 4)
Zik T CRIERSE)
4. Genomic Organizations of the Major Histocompatibility
Complex in Cat and Dog (30 %) Naoya Yuhki (National Cancer Institute, USA)

12: 00-13: 00 B&

13 :00-13 : 45
§2 HAWHEO MHC-2 [BE : RERTCLERS))
5. 754 7<OMBESA (15 4)
WA = (B R R R 2A%)
6. R¥VF¥F Ui b MHC #EEFEE (15 45)
HH L AGEEHEKE)
7. =Y A MHC BIZFOLEM LB (15 4)
THY T (R BE 2R 2257
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13:45-15:25
§3 MHC ki bt [EE @ fEkBtGEEAS)]
8. HAEIUC X 3£ EIK MHC Bz FHEOHIH (25 4)
HWH ETRAIERERAS)
9. MHC k4 ax551y— (25%)
SE ERLHEEASE)
10. MHC & F#ORR (25 4)
A B— B0 O AR el 2 K 2)
11. MHC #HBOWE Y ) L@ (25 4)
s BECRBRE)

15:25-15:55 a—e—7L4 7

15:55-16:30
§4 MHC #ZEDRR [BE : MHEET(RAMERERERE)]
12. MHC #& 75— ¥ X— 2 DS (20 4)
450 B OEEBWNREERT)
13. AR T REZ O, 5)— BB OR& L MHC (15 5)
e BERKREE)

16 : 30~17 : 00
§5 REFEW [EE: PERE(HAKRE), #EaECGHERS)] (30 5)

17:00-17: 10
B ENOF
BT RORERSE)

E ~ MHC S FErDRE

BT ER

WRUERFEFERR RRERERG T EaRE

b b EEHBEE A4 (Major Histocompat- AR EOBEBAHRORTF FEHEAL, THIRRZE
ibility Complex = MHC) T& % HLA $t/& (Human T HZLICLD, REREICTERIEDL-o TV,
Leukocyte Antigen) &, WHWEATH 2MEL~7 1 v Z® HLA BIZFHEBIIE 6 FeaAmEhiit 6p21.3



IAZEL, 3.6Mb XV 7% %, HLA HUE X HLA-A,
-B, -C icESN52 52 1$HiKEE, HLA-DR,
-DQ, DPIcfR&ESNS 27 5 A NBEICHTEENS,
HLA 7 9 X 1HEE 7 5 X 11 PUEEEFZENZE
NOFIBIZT FAY —%FBHE L TW5BDS, WEED
B, RSN T TNF, WAhEEFRE2et

7 9 A M #HBAHFHET S, 2O HLA BlETF2&

T HLA #E38UZ 100 FE DL _E OB B O KM EETF28

FENTVS, LVWHIRKDLBEHEEFL TV,

Hxlx, MHC V=2 oy 7avy—vy Al

ZML, HLA &8I 0N HLA #Hisie & HI12%

BFERIZE > THE LR ERTFHEE (paralo-

gous) TH %5 1 etk ERiEE 1q21-22 D&FH 4.7

Mb IZDWT, ¥ AERENZRE L. DK

B, ROZEDPWHLhE R 72,

1) HLAfEBIZE F7 )/ AP TR BVEEFERE
#HET 5, bbb, 3.6 Mb OFEIKIC 239 1A
DEEZEF(ThEDH B, BEIET 88 ) HFF
35, ThHmH s, HLA Pl E 2— F9
LRBIZFIZASETHY, ZhPHNOBIETGE
HLA #=TFEeMEhs, 32 a3 v 7 &H 70,
JERFE R 7 TNF, #iEET 7% &)X 194 18
Thb, TNHIF151kbIC1HE V) EVE
ZFEETDH 5
HLA BETFREIIBEETTICASA TS L Ml
ZF ORI THRD HELREEWSEEL LOT,
Thbb, &6 MORENREHEY HLA &fx
FREIZIX, FF 1,400 LA LD EIZTF DFFFEAS
FERENhTWwA,

HLA S0 7 7 A EARREEIE, MHCHET /
LFEIEAS 2 MO KBELR T ) 2MERIC K 5 T,
i 3 $EITH 5 1q21-22, 19p13, 9q33-34
L LT EINT, TbEH, HLASEE, &
Zh S 3 I 192122, 19p13, 9g33-34 i3 H
WIZHIREET IR (paralogous) DBAFRICH
%
2 BOKBELR T ) 2MELICE o TR I
HLA M, 20#%30kb #FEARKL=y
FET B AHEEA S B EOBERESREE
#YELT, BAEDHLA HEBIBR SN,
Fx 1L, WEEI N HLA IO 7 AIEEES]

2)

3)

4)
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2HEIZ, KAV I8y —rxvyvrradx
7 hELT, )7 AEREMIT, & 2) ks
LRITIC, FESETHREZED, RO LD ZHRE
WZHNTW5S,

D) 77 A% & LT, HLA #1825 100 &
DEOZHRFUERBOERZIHELETETH
TWAZERFMAEL, HLA B2 I=7 ) A
ETFNVEBE LT, SRTERBEDORZME
EF 2 BB ICE Ay ¥ v F %, 70
ERFH LY EE LBESR - —2HWT
Tholze ZORRE, A 70%F54 bR
BRERZUBEF~ YV OB - BEEHR
R—A—E LT, BREWUEETEMERE 100
kb ITICHRICKVADLEZEDPHAL 2L
otz COBEERDELIZ, FTAl, 7Y
21230,000 8 (100kb (2 1 ) nLEI~ (4 7 1
V77 MEREL, AHEHEBREZIILDETS
ZRFHERBORZERIZTICOWT, 7/ A
JA4 FRMEBEcE b~y ¥y VL RIER#
HTW5H,

WA J MEFTICOVWTIE, FU80Y—, 7
HEFEN, AT LN, T, FvF, TR
I, =N, ZURR, YA, FRAZIIF
7 ¥ D% MHC $EIICDWT, & 10 Mb 4
J MIREEBFNDREEAT R o720 ZOFMILI
I EE Th HHERDFHMICHRE T2 FETH
%5%% &t MHC T 5 HLA %7/ LAEBOT
BAZ 7z B AL DRI, MHC ¥/ A 5EBO
B, bbb MHC %7/ A58, B
B AT A UROEREW TH L F A7 D
7+ ORBRICTTIHEEL Tz LRLARD
5, TNOHEHEWLIEICIZ, MHC &f5F1%
W 2Z2HEFEEY, JE MHC #I5T D& MHC
HAFBOEREFE LR L Tz, 5T,
BHHBHWHAHBLL T COL, $abbBEL
D% 4~5 B4ERTIC, o MHC #5647 A48
Bia St IRt 2 MO KERR 2 ) MMELIZ &
D, BAEOE b 6p21.3, 1q21-22, 19pl3,
9q33-34 @ 4 FBOFEPSE I N, ZOHEE
REREIARE)DF I LI, ThbD 4D
DRIREIR T I (paralogous) DSEAIIC B L

2)
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720 TOLE, REAEOHBL LB, 6p21.3
FIZ MHC BIZFA9EA, BRENZ, 20
MHC #EFOHB AP THEL 7% —
BIEFORBALERERLLT 5, ZOHOL b
IZE % MHC #HIBO#LO#ET, I MHC i#&
BFREEIRIzNI-—T, MHC #IEFI1Z &
FIF LB TENRZNRORBEALDIE

BRIISLT, EESPREZHRYETILICK
D, ZEEETFHEELTTERICED MHC #
BoEEZERL, SRS THRL TS —&
fRF &L diT, #HLRE (adaptive immunity)
DERERDLHFFELTEILAZZ LR
n7z,

U2 MHC ERZEICH T DHRE

i

Ko ¥

BULERRTERT 0F 7 4 W AEREL= v b

7 VI ORI 2 DICEIN B R OE, D,
BB E (Artiodactyla) 23 &h 5, —7F, w=id
B 1DOTHL-0FEHICHESN, Thoidkh
MLCERSW L T2, BEE EFEE I
6000 JF4ERIICFH CHED S5l Ehbhs, #
D, REIFEBL TV - -FREICHL, BEE
ERBICENEZMELTCWE, BETELY Y, &
N, A3, 908, ¥V hEEREELRELRT
V—TICRREL, EREWEEOK 90% % 5D Tw»
%, BEBOBWMNEL X, 42508%dbH, —pF
BEXZ-EMEEER LUBAERT L W) KEE2ITH
&T, MOMABEIHBNTE L2l o —2 7%
ERFBELLTHY AL KL, Z0#E%
THALRIRE ) AV B OB hs R L 2—H E &h
TWw5, KEEBROFEARE SR (MHC) OB%E
7Y, YF, eV Y030y REIY LI
#E L T&7, ¥ MHC (Bovine Leukocyte Anti-
gen: BoOLA BT, 7823 ek bicr 52
F—ZB L THEEL TV, 0% &ETHE
Bl AERFIEMANIZEAEHS IR o TV
Vo BoLA FHIBILESMNT ICESE, Lo tux7y
#i < T DO, DY, DM, TAP, LMP 7% & DIk
W IANGFE2aA—FT2EETEETLZ SR
IIb M & DR, DQ &\ o 72 iy MHC 4 F %

HT 5277 A lla BHEBO 2 DIZ5W SN 5HIH
b Twb, Y Y MHC (OLA) B & U ¥ MHC
(GoLA) bR Z B2 EHD, 7 FAIHE
A2 DI E NS Z L B BEROFEHDO—D &
ZZOLNTW5h, BLAIIZNET, BoLAZ 5 A 10
BIEFEFAMBET A4 VA (BLV) FHRMEL IR
EDBEMEIZOVWTRE LT, BLVIZ, BT
MR 7 4 VA (HTLV) IS bz L bawy
ANAT, BB VSETH 5w B R
(EBL) 25| &L NOEERICH 2L HHE
HKTH B, BLV 137 TV IHARR M D R FsHE
e, FbetEy) > NERHSHE (PL), 2 L CEBEETL
b EVERA 0% EBL 2 F%T 525, 20
BAEEDABBBIIREAATH L, KRBEETIE
BoLA-DRB3 &1zxT»H MR FIE DR ZEICE 5§
52k, BXUBLV OFRHLZEWETNVTHAL
Y Dk 2 RYeEE D S F IR RIE 1N LT
PXLBIZTHHFEL, ZONVEEFZ2ET HHE
RIZERI ISR RIERISICE ) BLV 23R L,
Tay A4V Aa— FPMELERESNAERELT,
HILBRRIEICES W, VI ELDTF—F 28
L7z, 512, ThETHALEMES LR IR TS
o7z BoLA 7 5 A Il BI5FDI¥ ALY 7hE
D L ZRUENT OFER & Z DBIZF M DS TFH



1, FHB LU 7 7 2 TR ES~ — 7 —
ThsbrZl, TLTENIINT HIRRIUEZ Hv:
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EBL OZWr, FREFHZ L THENOTREMEIZOW
T %) 7?@5[‘117’: W,

7% MHC—#1E k- — & 2EREN
ELTOZZTHFIA—

ZHE KT

HIBKRERN  HRESFS T4 b

7% ® MHC (SLA) #UEEI, AT F FR
77 F I L BPUREARR, BOICERREAE
DFAEL OB MEINTBY, 512 SLA #H
BEZIX, BEWE, ETFRREOSHEORFL
By TENDB L)l h b, 72, 7513,
fRE Y - R b e OEMMIE L, R4t
BB AR DML &5, T h b hADRER
MAEH EhTwb, BHicI =7 %13, Rk, BiE
DB HEROM, EMCHERARE, BENEEA
JER EORBETVEIMRL, BESMI Iz —
YarvpErHWE L-EREWE LT, HrDH
BORERE, HRFFTHBORTWS,

T4 IBHMERSLHERE R EOEREWE LT
HH% SLA MiRI =77 OB L REBHICHBIT
% SLA HiROME-0ER, WOICEERB@ER &
OFRBIEZEDORNT % KD 572012, SLA HEO S
J NIBREHIEIC X HHEEMNT L DNA ¥ 4 €~
712 & % SLA BIZTF DLW %2175 T 5,

SLA $EB OB BT ICOoOVn T, A DT IV—TF
& INRA K U Sanger Inst. DFLFEAFEIC L Y, ik
24 Mb @ SLA £HIBD 7 ) AR ED T T
L7zo 3O NHEEARGIERICESE, 7¥- M
® MHC B OBEETFHERZ K L/-2 25, MHC

BIETFHOMPLBIZFHERIIAER TRE RE VT
Ronzh, L£HDIEMHC EIEZTDOBETFHERIL,
MHEICE S BREINRTW2, BI2SLA 752 13&
f2Fi%, SLA 7 R 1 SR AIC 7 B 6 UM JE oy i
B2 5 A1 BIEFHD2ODY FRAY —h bR S
NTBY, HLA 7 5 A 1B FHEBE LT, W
fE o MHC #1zFOBIZFRKICKE R AHEDNR
Y (AN

¥ 72, SLA BIZFOLRIMMITICOWTIE, SBT
#, PCR-RFLP #, PCR-SSP#:i2k by, ZhIT
WI=7% 4 a2 ET 100 HUEO T 7 1200w
T, SLAZSALL 75 ANBETFDIALEY Y
BToT&, SHIH/OLNIZZFATEETOT
VIVEHEHRERH VT al, a2 AL VD7 I 8
BE#ROBINEZ N L, SLA 75 2 14F1d HLA
75 A1 5T & BB L 728 % 7R3 2 & 2%
LT ol 72, DNA Z AL ¥V 7 DERICHED
W REIZ L), SLA ¥4 7R EE L7z 5 FEED N
Tuy 4 T EFED 2 MED SLA MR T ¥ 2K L
720 TNHO SLA ¥4 THREDTFIE, FHEK
OREH OB WBAEEE, 4 OPUFIIHT 5 RE
ISEEDOMIEE LR EICEHTHLEEZOND,
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Genomic Organizations of the Major
Histocompatibility Complex in Cat and Dog

NAOYA YUHKI

Laboratory of Genomic Diversity, National Cancer Institute at Frederick

Abstract:
tion and a draft sequence of domestic cat MHC, us-
ing methods of RH mapping, FISH, BAC/PAC map-
ping and shotgun sequencing. This study showed that

We have established gene organiza-

unlike a majority of mammalian MHCs so far stud-
ied, the domestic cat MHC has a split genomic struc-
ture, one including extended class II, classical class
II, class III and proximal class I regions which local-
ize on peri-centromeric region of a long arm of chro-
mosome B2 and other including a distal class I and
extended class I regions which localize on a telomeric
region of a short arm of the same chromosome B2.
Previous comparative study indicated that the cat chro-
mosome B2 was rearranged from the syntenic human
chromosome 6 by two chromosome inversions, one
including the entire short arm and other including a
distal portion of the long arm. Our results support

this study and further suggest that a breakpoint of the
short arm inversion resides on the MHC. Based on
recently established two supercontig sequences for
canine MHC assembled in the canine WGS sequenc-
ing project, we concluded that canine MHC also has
the split gene organization as seen in the domestic cat
MHC, however, one segment -extended class II, clas-
sical class II, class III and proximal class I regions
localizes on chromosome 12 and other -distal class I
and extended class I localizes on chromosome 35.
Since the split in both feline and canine MHCs were
found between TRIM39 and TRIM26 genes, we con-
cluded that this MHC structure occurred as a single
event before the split of feline and canine species,
was maintained through species evolution and influ-
enced unique gene organization of class I genes in
both MHCs.

754 T DN

Big =

BT R B R AL

7 9 4 7= (Procyon lotor) &, HARIZERT S
BTV, TobbNARBAETHY, A
KT = AR S NizRy T —AI2& ) 1970 4
R AE B DBEIIEA o 2L REED AR

HT®H%, LAL, 7TI47<IEFhIEHTHRE
27 % L MR 5 720 £ TRT R EFEHI MM
2o BEALLER LT 94 /<3, B¥, HHE,
KEXENOHPEEZLHL TS, —FH, TIA7



RIEIBAXDERROFT, ZhIETIZH o724
BONG V ZAZELEE, TVF Xk EDERME
REECLRRLZIEFHFICSOT20, Hel
DEEEEHBSELHEDE V. T2, N&ELE
EAYETH BHRIRR T T4 7~ B BEE % £ DA
gL LCcofBEdH b, BE, REAOBERY
FREENC SR, 794 ISR BEICIZ Sz
1994 DD 5 ERICTHERLSRD D 5 #ERFIR X
3BiIlkoTwb, bUbWIERNICERT A7 54
7= DI & BIHRBOERELRET 2 HI
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T mtDNA Z#%2HFR-L 25, BIETTTEE
(e, REFE, BBE, TEE, WM&, ¥k
I, JEE)TI13 54 72HA LTS, Zo
TIBEIZIES YA TERDEL DI THHELEL
TBY, TNZENPEN 20km H 5V IZZENLED
WHEM A %R LTV,

A#EETIE, 79427~ MHC »—>Th5bH
PrLA-DRBI Z®Z22W T, dt#gEDY >~ 7\ % i
AL, X0EMZ%MIEEN AR & EEIRBOREICD
WTEEL2W,

N+ (k& MHC EinF%E

#E LAY, BT ERY

1) fEESCER S N\ M A
2) FEREEEY

BAEO6RE 16 MEBHEOEMDONR Y ¥ I,
90,000 HICHBLEALHEOBEOLRNTYH, BLEY
BEIT ABROBEORKEIZNY) TR, REHFZEE
RIER Ve, e FIEBOREICEEITEEF L TRE
TOREMTHLHARE, DE L DBEICHRE
BOHFIELVZ 5. BEMIIEEROATH 573,
WMEOHEN? S, REETONINTAGHERE LT,
Bk LWEHARRBICERZNZESE LoD, #EL
LRI TS,

BEOMEOBH B L 7202% 15,500 J5 45
~13,500 HERHETH Y, TV FUEHOMEL
%2 LN ESEISBRICE I L-DIX 5,000
FEREE ShTWwb, Z0H%, WL DhDED5IE
DA, BEORYFUVEOERICES7T2OTHA
Iy, LEZLNTE, LALRYL, Thbidft
ARHRHLHEORID LDoWHHTHE Z L
Mo, BARGTEICEHFEICLY, RUVFUHE
OB L "B EZ 120

FEMGE AR THEEH (Major Histocompat-
ibility Complex; MHC) 1%, HHEB) O RIESIGIC

BOTHRER YA VAR EONRBUREREELT, T
HIRBICIIR T 5 & ) RIBISE T BT 5 PR %1%
HEE, FozhooEL KL T, BEWE
ZRBICBEGI LSRN TWD, RV ¥ VI,
HELOBBE CHEBREOEMMIIKL, FHRIUEE
Db D—HTREEIELS, BHHLR
MHC £#%#FHoZ L APl SNz, FE, KL D
ALY, RVFY MHC BEFVISEEICED
ZLRMERL, FARVIFUVEICRENRIEE T
I BES % RB L7z, 15 MHC #1850 DNA
SREZIEL LT, BHET S 6 BEEIIOWTOM
MEHELT, RLABHAEITIITTI —RYFY
BO3IERT7 VRN IRYFVED 2 D MHC 7
52NV v 2-3 FHROERERRENOREZITV,
HFHROMBEEIT>TWb, KIROKREL, 1
BTHHLrRVXF VEOEBIMEOAIZEEE LT,
¥, WS, BERINPEFAOBRIENEZHRED
el ENSIENC D72 5 5 HAOIRHAPRFTE %,
Ry VRI ATRRAETTOT— ¥ /I LD
b, RVFUOGTFEAAZEOSEDORERIZOWVWT,
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ER% L?’:u\?

ZIN R MHC EfcFOLEI S #%EE

cHy D, b Y

1) KERAHITL > & — BB
2) HAKE AW GRS

% { DRERFEBS TRIFHS T L CFL 7% HE

Lo TBY, FHEAICBI BMHREDOR L%
RAPLERDOLNTWE, LI L, KEBHEICS
WCEIREBEOH H I BE R L, TR
DWESLIZTEA TV RV, MHC 3% 8H%2RL, B
FRFAFCTIIREIME L BEEL TV B 2 L2
BNTWh, 2T, =YSAOMHC 75 2 1&
BFICEH LR 2 BIME L 72

ARHEHTIE, ThETICREITLAUTOEE 2%

5 %o,

!

Ia &fAF (Onmy-UBA) DEHEHIE, &5
EHHAED [a BIETF EHFAMEZRT, _3#H
B ZAPAD O, _1 FHRE 2 HBOH
Zi13# 18 kbp DA ¥ b VD B,

la i3 1 BEFEOATEHL TV A,

Ia X BIZFOIBERFHS, 1 HERZ 6
¥, 2%% 38, 3#H8 3EEICHHE
TAHIENTEL, _1 HBOLKH LML B
51%3 UBA & IZFIDREEIZFIET 5o

$

%

5 @ ® Ib (Onmy-UCA, UDA, UEA, UFA,
UGA) HFFET 5o UBA IZH~NB LB LM
FEHEIER Y,

Ta DBIRFREIZE 18 Fetafh ERE D IR,
Ib FIRIEEE 14 F Ytk 5lE O Z AT IHE
3 5%,

MHC 7 5 2 1(Ia £7213 Ib) - Fi%, MEAERE
BV TR TR BHICEDON S, Ta D3
BB L2RY,

MHC 7 5 X 1T #iRHE O EEF AR S
N5,

la DZANE, THN (RYetE messstiE) v 7 F
COERMELEEET S,

Ia DZRNZ, Bk (FRILER) OIS & B
T 5,

laDZRIL, BEB I OB BET 2 (H
HWiE, LOMHEIEDOONG),

Ib DZANZ, IPN (RHPEREIRSEFERE ) Itk &
B#ET %,
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BEIRIC KD ZEM MHC &L FEEDHfE

WH T

CFEHBESPUR (MHC) X BEHEEY CoESEN 7 AR OSBRI R BIZTFREOKZ —BITEDO Y
IR BT TSRk (Ta), REya7 Bk, D% )X AhOSH R EETEORICIZ
)y (Ig) LLBDEELBREEZHE) T FO—DTH REEAH S Z L1, Ter V75— b)) OPEEICMHC
5o WTFNOSTFHEROIE L FEET 5 LEWD BEE5LTWE0THb, IE, AZHVTSH
SEENTOEHEIE V. 20X REVEHE ) MHC &= FREEIC I REESTFET S 2 L E
X, EHELLEBETFEIBT LM ELDREE S BECRENZ, ThiE, 7/ 25720 DEHP
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