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&3 HA1 RIEFORE B s R O
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[43 HapMap EZIZLAHARNGHR »

[ 4

T4+ —HRREFORE (CTL- " » . =
| ie et 7 bt e Bt
3B6) 51 A00K 51800 2 000 52, 100h 52 2008
HLA-B*4002 # i A L 7= HapMap WL By st
PII.‘.R PRKDZ STANG, v 1§ APIS GRFT
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(LAY BT RT L BT L BT B T ) 100 104 107 102
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FLLACVATM (1945
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L C KD deletion mutants % 293T/B*4002 M2 3 X2, CTL-3B6 OFEG & & 7808
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1. HLA-C, DPB1 B 43 &7 Bl 0 M%) B OBUE A (BHUT & B M2

%) . HLA-A, B, DRB1, DQB1 B0 2R L 72y

All diseases
HR. (95% CT)
HL A-A matched 4018 1.00 (Ref’)
HLA-A | allele musmatched 597 1.00 (0.82-1.22) 0.99
HLA-A 2 alleles rmsmat ched 28 0.79(0.28-2.28) 0.67
HLA-B matched 4351 1.00 (Ref )
HLA-B | allele mismatched 288 1.06 (0,.79-1.41) 0.7
HLA-B 2 alleles rmsmat ched* 4 N -
HL A-C matched 31308 1.00 (Ref.)
HLA-C | allele mismatched 1212 0.68 (0.58-0.80) <0.001
HL A-C 2 alleles mismat ched 123 0,43 (0.24-0.75) 0.003
HLA-DRB1 matched 3718 1.00 (Ref)
HLA-DRB1 1 allele mismatched 866 093(0.74-1.18) 0.56
HLA-DRBI 2 alleles rmsmatched 59 1.18 (0.53-263) 0.68
HLA-DOQB 1 matched 3597 1.00 (Refl)
HLA-DQBI 1 allele mismatched 958 1.12(0.90-1.40) 0.30
HLA-DQB1 2 alleles rmsmat ched 88 0.73(0.35-1.52) 0.40
HLA-DPB | matched 1584 1.00 (Ref)
HLA-DPB1 | allele rasmatched 2190 0.80 (0.70-0.92) 0.002
HLA-DPB1 2 alleles mismatched 869 0.62(0.51-0.75) =0.001

HR indicates hazard ratio and C1, confidence interval.

Each group was compared with the matched group in each locus afier adjusting for other matching
status of HLA, sex (donor-recipient pairs), patiend age (hnear), donor age (linear), type of disease, risk of
leukemia relapse (standard, high and diseases other than leukemia), GVHD prophylaxis, (CSP vs. FK),
ATG (ATG vs. no ATG) and preconditioning (TBI vs. non-TBI),

*Comprehensive analysis conld not be performed due to the small number of cases.
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20 MR BT s & PR 1 i AN Lo 350 T HLA-DPB1 HE/E O A GVL %)
Bz E L Tvn A

aGVHD Relupse os
Al diseases N HR (95% C1) P HR (95% CT) P HR (95% CT) F
HLA-DPB1 matched 864 1.00 (Ref) 1.00 (Ref’) 1.00 (Ref)
HLA-DPEI 1 allele mismatched 808 1.34 (LO3-1,74) 0.028 0.83 (0.68-1.01) 0.068 0.96 (0.83-1.12) 0.62
GVL mismatch combination 158 1.18 (0.81-1.73) 0.375 047(0.330.67) <0.001 0.75 {0.59-0.94) 0.012
ALL N HR. (95% CI) P HR (95% CI) P HR (95% CI) F
HLA-DPBEI muiched 250 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ret)
HLA-DPB1 | allele mismatched 263 1.56 (0.96-2.54) 0.067 0.85 (0.6-1.19) 0.33 1.10 (0.85-1.43) 048
GVL mismatch combination 80 1.27 (0.63-1.57) 0.5 0.7% (0.45-1.26) 028 0.95 (0.65-1.39) 08
AML N HR (95% CI) P HE (95% C1) P HR (95% CT) P
HLA-DPB1 matched 308 1.00 (Ref) 1,00 (Ref) 1.00 (Ref )
HLA-DPE1 | allele mismatched 264 1.47(0.9-2.39) 0.13 0.83 (0.61-1.14) 0.26 0.95 (0.74-1.23) 0.72
GVL mismatch combin ation &9 1.25 (0.62-2.5) 0.54 0.44 (0.24-0.78)  0.006 0.71 (0.48-1.06) 0.1
CML N HR. (95% CI) P HR (95% CI) P HR (95% C1) P
HLA-DPB1 matched 176 1.00 (Reef ) 1.00 (Ref ) 1.00 (Ref)
HLA-DPBI 1 allele mismatched 162 1.25(0.74-2.14) 0.41 0.69 (0.40-1.20) 0.19 0.93 (0.65-1.33) 0.69
GVL mismatch combination 54 1.13 (0.51-2.47) 0.66 0.14 (0.03-0.55) 0.005 0.50 (0.25-0.98) 0.041

08 indicates overall survival, HR, hazand ratio; C1, confidence interval; ALL, acute lymphoblastic leukemin, AML, acute myelowd
leukemia and CML. chronic myeloid leukermia
Each group was compared with the HLA-DPB1 matched group. Confounders considered were sex (donor-recipient pairs), patient

age (linear), donor age (linear), type of di risk of leukemin relapse (standard, high and d other than lenkemia), GVHD

prophylaxis, (CSP vs. FK), ATG (ATG ve. no ATG) mnd preconditioning (TBI vs. non-TBI).
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Aurora-A kinase: a novel target of cellular immunotherapy for leukemia

Toshiki Ochi,' Hiroshi Fujiwara,' Koichiro Suemon,' Taichi Azuma,' Yoshihiro Yakushijin,? Takaaki Hato,?
Kiyotaka Kuzushima,® and Masaki Yasukawa'*®

'Depanment of Bioregulatory Medicine, *Cancer Center, and *Diwision of Blood Transtusion and Cell Therapy, Ehime University Graduate School o Medicine,
Toon; ‘Division of Immunology, Aichi Cancer Canter, Nagoya, and *Center for Regenerative Medicine, Ehime University Graduate School of Medicine,

Toon, Japan

Aurora-A kinase (Aur-A) is a member of
the serinefthreonine kinase family that
regulates the cell division process, and
has recently been implicated in tumori-
genesis. In this study, we identified an
antigenic 9-amino-acid epitope (Aur-
Azor.a1st YL'LEY‘PL) derived from Aur-A
capable of generating leukemia-reactive
cytotoxic T lymphocytes (CTLs) in the
context of HLA-A*0201. The synthetic pep-
tide of this epitope appeared to be ca-
pable of binding to HLA-A*2402 as well as

HLA-A*0201 molecules. Leukemia cell
lines and freshly isolated leukemia cells,
particularly chronic myelogenous leuke-
mia (CML) cells, appeared to express
Aur-A abundantly, Aur-A-specific CTLs
were able to lyse human leukemia cell
lines and freshly isolated leukemia cells,
but not normal cells, in an HLA-A*0201-
restricted manner. Importantly, Aur-A-
specific CTLs were able to lyse CD34*
CML progenitor cells but did not show
any cytotoxicity against normal CD34*

hematopoietic stem cells. The tetramer
assay revealed that the Aur-Aggr.as
epitope-specific CTL precursors are
present in peripheral blood of HLA-
A*0201-positive and HLA-A"2402-
positive patients with leukemia, but not in
heaithy individuals. Our results indicate
that cellular i apy targeting
Aur-A is a promising strategy for treat-
ment of leukemia. (Blood. 2009;113:

86-74)

Introduction

Cellular immunotherapy for malignancies targeting various wumor-
associated antigens has been developed.'2 Recently, some atirac-
tive target antigens recognized by leukemia-reactive cytotoxic
T lymphocytes (CTLs), such as WT1 and PR, have been discov-
ered and phase 1/2 clinical studies of cancer immunotherapy
targeting these antigens have been conducted; however, the clinical
response against hematologic malignancies remains unsatisfac-
tory.** To establish effective cancer immunotherapy, identification
of target antigens that are recognized efficiently by umor-specific
CTLs is necessary. Antigens that can serve as ideal targets
recognizable by tumor-specific CTLs need to have several essential
characteristics. First, their expression should be limited to, or
abundant in, tumor cells rather than normal cells. Second. the
antigens should be efficiently processed in tumor cells and
expressed on the cell surface in context with common HLA
molecules. Third, target antigens should play an important role in
tumorigenesis and/or progression of malignancies, because their
expression is essential for tumor survival.

Aurora-A kinase (Aur-A) is @ member of the serine/threonine
kinase family, and the Aur-A gene is located at chromosome 20g13,
a region frequently amplified in breast cancer.® Aur-A is mainly
expressed in the Go/M phase of the cell eycle and regulates mitotic
cell division in normal cells.*® Among normal tissues, Aur-A is
expressed exclusively in testis, but in various kinds of cancer it is
aberrantly overexpressed, and associated with poor prognosis.*!*
Overexpression of Aur-A determined by amplification of Aur-A
mRNA has also been widely observed in hematologic malignan-
cies,'"™ " Aur-A overexpression has been linked with centrosome

amplification, aneuploidy, and chromosome instability.*"2' Further-
more, ectopic overexpression of Aur-A efficiently transforms
immortalized rodent fibroblasts.*?” These data strongly suggest
that Aur-A is one of the fundamental cancer-associated genes and a
potential target for cancer trestment. In addition. previous reports
have demonstrated that silencing of the gene encoding Aur-A in
cancer cells results in inhibition of their growth and enhancement
of the cytotoxic effect of anticancer agents.® Therefore the
development of small molecules with an Aur-A-inhibitory function
may make it possible 1o reduce or block the oncogenic activity of
Aur-A. On the basis of this concept, clinical studies using Aur-A
inhibitors for cancer treatment are now under way: however, their
clinical efficacy is still unknown.***7 The biologic characteristics
of Aur-A mentioned above suggest that it is an ideal target for
tumor-specific CTLs, and that cancer immunotherapy targeting
Aur-A could be feasible. In this study, therefore, we attempted to
verify the feasibility of cellular immunotherapy for leukemia
targeting Aur-A.

Methods

Synthetic peptides

Candidate peptides derived from Aur-A with high binding affinity for the
HLA-A®0201 or HLA-A*2402 molecule were predicted algorithmically by
the BIMAS program (hitp//www-bimas cit.nih.gov/molbio/hla_bind/). On
the basis of these data. peptides with favorable binding affinity for the
HLA-A®0201 or HLA-A*2402 molecule were selected and synthesized
(Thermo Electron; Greiner Bio-One, Tokyo, Japan). Amino acid sequences
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Table 1. Binding affinities of synthetic peptides
HLA Position Length, mer Sequence Score Fluorescence index
A*0201 Aut-Aar: 27 9 KIADFGWSV 3911 093
Arg20 Aur-Ags 7, 9 KLVSSHKPY 243 023
AT0201 Aur-Azr ais k) YLILEYAPL 147 147
AT0201 WT10s ) DLNALLPAV 12 .06
A*0201 CMVpp85 .50 ] NLVPMVATV 160 1.7M
At2402 Aut-Aagr 218 9 YLILEYAPL 6 099
At2402 WT1ha 8 DLNALLPAV 0.18 o.02
A*2402 WT 123 22 9 CYTWNOMNL 200 45

The binding of for HLA molecules were predicled by W igoritt ilable on the Nath Institutes of Health BIMAS website
(http:/fwww-bimas.cit. nh.govmbwa bind). The binding affinities of synthetic des for HLA molecules were evalualed by MHC assay as in “HLA

peptide-binding assay.”

of the peptides used in this study are listed in Table 1. All the peptides were
synthesized with a purity exceeding 80%.

HLA peptide-binding assay

Binding affinity of peptides for the HLA-A®0201 or HLA-A*2402
molecule was assessed by an HLA-A*0201 or HLA-A*2402 swabilization
assay as described previously " Briefly, the HLA-A*0201-positive cell
line (T2) or the HLA-A*2402 gene-transfected T2 cell line (T2-A24) was
plated in 24-well plates at 10° cells per well and incubated overnight with
the candidate peptides at a concentration of 10 uM in serum-free RPMI
1640 medium. The T2 and T2-A24 cells were washed twice with
phosphate-bulfered saline (PBS), and then incubated with fuorescein
wsothiocyanate (FITCy-conjugated anti-HLA-A2 or HLA-A24 monoclonal
antibody (MoAb; One Lambda, Canoga Park, CA) at 4°C for 20 minules.
The cells were washed and suspended in | mL PBS and analyzed using a
flow cytometer (FACSCalibur; Becton Dickinson, San Jose, CA). Measurc-
ment of mean Auorescence inlensity and analysis of data were done with
CellQuest Sofiware (Becton Dickinson). The fluorescence index (FT) was
calculated as F1 = (sample mean — background mean) / background mean.

Cell lines, freshly isolated leukemia cells, and normal cells

Approval for this study was obtained from the institutional review board of
Ehime University Hospital. Written informed consent was obtained from all
healthy vol and p of cord blood donors in accordance
\nllll the Declaration of Helsinki
B-lymphoblastoid cell hnes (B-LCLs) were established by transfomma-
tion of peripheral blood B lymphocytes with Epstein-Barr virus. LCLs. T2,
T2-A24, and leukemia cell lines were cultured in RPMI 1640 medium
supplemented with 10% fetal call serum (FCS). The HLA-A®020] gene-
transfected CIR cell line (CIR-A®0201; kindly provided by Dr A. John
Barren, National Heart, Lung, and Blood Institwie [NHLBI], Bethesda,
MD) was cultured in RPM1 1640 medium supplemented with 10% FCS and
2 mM 1 -glutamine. Peripheral blood mononuclear cells (PBMCs) and bone
marrow mononuclear eells (BMMCs) from leukemia patients and healthy
volunteers, and cord blood mononuclear cells (CBMCs) from healthy
donors were 1solated and stored in liquid nitrogen until use. All leukemia
samples commned more than 95% leukemia cells. CD34* cells from
BMMCs and CBMCs were isolated using CD34° cell-isolating immuno-
magnetic beads (MACS beads: Miltenyi Biotee, Aubum, CA). In some
experiments, BMMCs and CBMCs were stained with FITC-conjugated
anti-CD34 MoAb and phycoerythnn (PE)-conjugated anti-CD38 MoAb,
and CD34° CD38™H cells and CD34*CD38% cells were sored with an
EPICS ALTRA cell sorter {Beckman-Coulter, Fullerton, CA).

Generation of Aur-A peptide-specific CTL lines

Aur-A peptide-specific CTLs were generated as described previously.®
Bricfly, monocytes (CD14° mononuclear cells) were 1solated from PBMCs
of HLA-A*0201-positive individuals using CD14* cell-isolating MACS
beads. Monocytes were cultured in RPMI 1640 mcdmn'l supplemenied with
10% FCS, 75 ng/mL bi h yie- phage colony-

stimulating factor. 10 ng/mL recombinant hu:rum interleukin 4 (IL4; R&D

Systems, Minneapolis, MN), and 100 U/mL recombinant human tumor

is factor-a (Dainippon Pharmaceutical. Osaka. Japan) 1o generate
mature dendritic cells (DCs). CD8* T lymphocytes isolated from PBMCs
using CDR* cell-isolating MACS beads were plated in 96-well round-
bottomed plates at 10° cells per well and stimulated with 107 log
DCs pulsed with synthetic peptide denved from Aur-A at a concentration of
10 wM. The cells were cultured in RPMI 1640 medium supplemented with
10% human AB serum, After 7 days, the cells were restimulated with 10*
uu!ulogmls DCs pulsed with Aur-A peptide, and 10 U/mL IL-2 (Bochringer
G y) was added 4 days later. Afier culturing
for a further 3 days (day 15 of cullure), the cells were sumulated with
m logous PBMCs d with mitomycin C (MMC: Kyown Hukko,
Tokyo, Japan) pulsed with Aur-A peptide. Thereafier, the cells were
restimulated weekly by MMC-treated autologous PBMCs pulsed with
Aur-A peplide. The Aur-A peptide—specific cytotoxic activity of growing
cells was examined by standard *'Cr-release assay.

Cytotoxicity assays

The standard *'Cr-release assays were performed as described previously. ™!
Briefly. 107 *'Cr-labeled (Na;*'CrO)y; New England Nuclear, Boston, MA)
target cells and various numbers of effector cells in 200 uL. RPMI 1640
medium supplemented with 10% FCS were sceded into 96-well round-
bottom plates. The target cells were incubated with or without symthetic
pepude for 2 hours before adding the effector cells. To assess the HLA class
I restriction of cytotoxicity, target cells were incubated with an anti-HLA
class | framework MoAb (w632 ATCC, Manassas, VA) or an anti-
HLA-DR MoAb (L243; ATCC) at an optimal concentration (10 pg/mL.) for
1 hour before adding the effector cells. Aur-A peptide specificity of
cytotoxicity was examined by cold target inhibition assay as follows.
“ICr-labeled target cells (hot argets) were mixed with various numbers of
ICr-unlabeled Aur-A peptide-loaded HLA-A*0201-positive LCLs or with
SICr-unlabeled Aur-A peptide-loaded HLA-A*0201-negative LCLs (cold
targets). After incubation with the effector cells for 5 hours. 100 pL
supematant was collected from each well, The percentage of specific lysis
was calculated as: (experimental release cpm — spontaneous release cpm) /
(maximal release cpm — spontancous release cpm) X 100 (%)

Quantitative analysis of Aur-A mRNA expression

Total RNA was extracted from cach sample with an RNeasy Mini Kit
(QIAGEN, Hilden, Germany) in accordance with the manufacturer’s
instructions, Quantitative real-time polymerase chain reaction (QRT-PCR)
of Aur-A mRNA (Hs00269212_m1 ) and giveeraldehvde-3-phosphate dehy-
drogenase (GAPDH) mRNA (4326317E) as an intemal control was
performed using the TagMan Gene Expression assay (Applied Biosystems,
Foster City, CA) in accordance with the manufacturer’s instructions using
an AB1 Prism 7700 Sequence Detection System ( Applied Biosystems). The
expression level of Aur-A mRNA was comected by reference 1o that of
GAPDH mRNA, and the relative amount of Aur-A mRNA in each sample
wis calculnted by the comparative ACt method.
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Western blotting of Aur-A protein

Western bloning was performed as follows, Brclly, 10° cells were lysed in
lysis buffer (25 mM HEPES, pH 7.5, 1% NP-40, 50 mM NaCl, SmM
EDTA) with a protease inhibitor cocktail (Roche Diagnostics, Basel,
Switzerland). and then weubhaied on ice. somcated, frozen. and thawed
Alfler centnifugation at 12 000g for 15 minutes at 4°C, the supernatant was
collected as the lysste. After addition of sodium dodecyl sulfate (SDS)
buffer, the total cell lysates were subjected 1o 10% SDS-polyacrylamide gel
electrophoresis (PAGE). and blotted onto nitrocellulose membranes. The
blots were reacted with anti-Aur-A mouse MoAb (Abcam. (.ambndge
United Kingdom) folk I by incub: with hor Jish

conjugaled anti-mouse [gG nrmbody (GE Healthcare, Lmk Chalfont,
United Kingd The p P were visualized using an enhanced
chemiluminescence system (GE Healthcare), The blotied membranes wene
also examined with anti-B-actin mouse MoAb (Sigma-Aldrich. St Louis.
MO) to confirm that samples of equal volume had been loaded.

Detection of Aur-Azgr.zis—specific CTL precursors in leukemia
patients and healthy individuals by tetramer assays and
enzyme-linked immunospot assays

HLA-A*0200/Aur-Azgy.215 peptide and HLA-A*2402/ Aur-A .34 peplide
tetramers were produced as described previously.'>™ Briefly, recombinant
HLA-A®0201 or HLA-A*2402 and the p:-microglobulin molecule were
generated by the gene-trunsfer method. Expression of the HLA heavy chain
was limited 1o the extracellular domain, and the C terminus of lht: dumum
was modified by addition of a substrate sequence for the biotinylating
engyme BirA. Monomeric HLA-peptide complexes were folded in vitro by
adding the HLA protein o B;-microglobulin in the presence of Aur-Azg.ais
(YLILEYAPL). HIV-1 p17 Gagr.as (SLYNTVATL). or HIV-1 Envss e
(RYLRDQQLL) peptide. After gel purification, the HLA complex was
biotinylated using recombinant BirA enzyme (Avidity, Denver, CO), and
HLA-peptide wiramers were made by mixing the hiotinylated HLA with
PE-labeled streptavidin (Molecular Probes, Eugene, OR) at a molar ratio of 4:1,

PBMCs from HLA-A®0201- or HLA-A*2402-positive leukemia pa-
tients and healthy individuals were seeded in 24-well plates at 1.5 x 107 per
well in the presence of the Aur-Azgr.2ys peptide at a concentration of 10 uM
in RPM1 1640 medium supplemented with 10% human AB serum and
10 U/mL IL-2. Afier culturing for 14 days, Aur-Ag;. m-ﬁpm‘:lﬁc CTL
frequencies m cultured cells were examined by Cultured
PBMCs were stained with FITC-conjugated anti-CD8 Mn!\h and the
tetramer at a concentration of 20 pg/ml. at 4°C for 20 minutes. After
washing twice, stained cells were analyzed using a FACSCalibur and Cell
Quest Software.

Enzyme-linked immunospot (ELISPOT) assays were carried oul as
described previously. Briefly, 96-well flai-bottom MultiScreen-HA plates
with a nitrocellulose base (Millipore, Bedford, MA) were coated with
10 pg/mL anti-interferon-y (IFN-y) MoAb (R&D Systems) and incubated
overnight at 4°C. After being washed with PBS, the plates were blocked
wilh the assay medium for | hour at 37°C, T2-A24 cells (5.0 X 10 /well)
were pulsed with Aur-Ayy.;i« peptide at a concentration of 10 pM or with
PBS alone, and incubated in RPMI 1640 medium supplemented with 10%
FCS for 1 hour at 37°C. Then, the responder cells gencrated were seeded
into each well 1o mix with the wrget peptide-loaded T2-A24 cells, and the
plates were incubated in a 5% C0); incubator at 37°C for 20 hours. Afier
incubation. plates were washed vigorously with PBS containing 0.1%
Tween 20. A polyclonal rabbit anti-IFN-y antibody (Endgen, Woburn, MA)
was added to each well and the plates was lel’l for 90 mlnulﬁ at room
temperature, followed by exp o | lase-conjugated goat anti-
rabbit IgG (Zymed, San Francisco, CA) for an additional 90 minutes. To
reveal IFN-y-specific spots, 100 pL 0.1 M sodium acetate buffer (pH 5.0)
containing 3-amino-9-ethyvlcarbazole (Sigma-Aldrich) and 0.015% H;0,
were added to each well. Afier 40 minutes, the color reaction was
interrupted by washing with water, and the plaies were dned. Diffuse large
spots were counted under a dissecting microscope (Figure S1A, available
on the Blood websile; see the Supplemental Materials link at the top
of the online article),
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Results

Binding activities of Aur-A peptides for HLA-A*0201 and
HLA-A®2402 molecules

The BIMAS-predicted binding scores and results of the binding assay
for the HLA-A*0201 and HLA-A*2402 molecules with the 3 candidate
Aur-A peptides and the positive and negative control peptides are
summarized in Table |. Among the 3 candidate Aur-A peptides,
Aur-Axpy 215 showed high binding affinity for HLA-A®0201 in compari-
son with the others. Interestingly, Aur-Ayp 3¢ peptide appeared to be
capable of binding to HLA-A*2402 as well as HLA-A*0201. These
data suggest that Aur-Agg;.2y4 peptide can elicit Aur-A-specific CTLs,

Establishment of an Aur-Azqgr.215 peptide—specific CTL line

By repeated stimulation of CD8* T lymphocytes with Aur-A
peptide-loaded autologous DCs. as detailed in “Methods,” an
Aur-Agp 2y peplide-specific CTL line, designated AUR-1, was estab-
lished from an HLA-A*0201-positive individual. It was possible to
generate Aur-A sy, 55 peptide-specific CTLs from 2 other HLA-A*0201-
positive individuals; however, long-term maintenance of these CTL
lines was unsuccessful. Therefore. detailed studies of the functional
charactenistics of Aur-A-specific CTLs were performed using AUR-1.
Establishment of Aur-Ag s, -specific or Aur-Ass se-specific stable
CTL lines was unsuccessful. As shown in Figure |, AUR-1 showed
strong cytotoxicity against Aur-Axp.as peplide-loaded autologous and
allogencic HLA-A*0201-positive LCLs but not Aur-Asg 315 peptide—
unloaded HLA-A*0201-positive LCLs, AUR-1 did not show any
eytotoxicity against Aur-Asxp.ys peptide-loaded HLA-A*0201-nega-
tive allogeneic LCLs. Autologous LCLs loaded with other
HLA-A*0201-binding peptides were not lysed by AUR-1 (data not
shown). To confirm HLA-A*0201 restriction of Aur-Azy. s peptide—
specilic cytotoxicity mediated by AUR-1, cytotoxic activity against the
HLA-A*0201 gene—transfectant cell line CIR-A*0201 was examined.
AUR-1 was cyotoxic 10 CIR-A*0201 cells only in the presence of
Aur-Axy 25 peptide, and this cytotoxicity was significantly atenuated
by anti-HLA class | MoAb but not by anti-HLA-DR MoAb (data not
shown), These data indicate that Aur-Asgr 1 5-specific cytotoxicity of
AUR-1 is restricted by HLA-A*0201.

Aur-Azqy.215-specific and HLA-A"0201-restricted lysis of
Aur-A-expressing leukemia cell lines by AUR-1

Aur-A mRNA expression levels in leukemia cell lines and PBMCs
of healthy people as a control were assessed by the QRT-PCR
method. The amount of Aur-A mRNA in each cell line relative 1o
that in the chronic myelogenous leukemia (CML) cell line K562
was calculated. Similarly, Aur-A protein expression levels in
leukemia cell lines and normal PBMCs were examined by Western
blotting. As shown in Figure 2A, Aur-A apy d to be exp |
abundantly in all the leukemia cell lines examined, including acute
myelogenous leukemia (AML) and CML cell lines. In contrast,
expression of Aur-A in normal PBMCs was undetectable.

AUR-1 exened cytotoxicity against the HLA-A*0201-positive
leukemin cell lines GANMO-1 and CMKI1-5, but not against the
HLA-A*0201-negative cell lines MEGO1, KAZZ, OUN-1, and K562
(Figure 2B). As shown in Figure 2C, cytotoxicity against leukemia cell
lines mediated by AUR-1 was inhibited by addition of anti-HLA class |
framework MoAb but not anti-HLA-DR MoAb. The cold target
inhibition assay showed that the cytotoxicity of AUR-1 against the
HLA-A*0201—positive leukemia cell line was significantly abrogated




