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£1. HREHBCERAICERLZ—RbiE
Antibody Clone Source Dilutation Antigen retrieval
LATI1 Monoclonal J-Pharma, Tokyo, Japan Prediluted Microwave treatment for 15 min
Ki-67 Monoclonal MIB-1 Dakocytomation, Glostrup, Denmark 1:100 Microwave treatment for 15 min
ps3 Monoclonal DO7 Dakocytomation, Glostrup, Denmark 1:100 Treatment in hot bath for 40 min
(Dako Targeted Retrieval solution (PH9))
CDI10 Monoclonal S6C6 Novocastra, Newcastle-upon-tyne, UK 1:50 -
MUC2 Monoclonal Cep58 Novocastra, Newcastle-upon-tyne, UK 1:100 Treatment in hot bath for 40 min
(Dako Targeted Retrieval solution (PH9))
MUCSAC Monoclonal CLH2 Novocastra, Newcastle-upon-tyne, UK 12200 Treatment in hot bath for 40 min
(Dako Targeted Retrieval solution (PH9))
MUC6 Monoclonal CLHS Novocastra, Newcastle-upon-tyne, UK 1:100 Treatment in hot bath for 40 min

(Dako Targeted Retrieval solution (PHG))

10



(8) JP 2012-163332 A 2012.8.30

uggoao

& 2. 87 BIEAEH] D ERIR I BE 22 B R

Age (years)

Median (range) 60 (33-85)
Gender
Male 54
Female 33
Tumor maximum diameter
Mean (range) (cm)  8.8(2.0-24.0)
Stage
IB 17
I 17
ImA 15
B 4
IV 34
Lymph node metastasis
N (—) 23
N (+) 64
Histological grade
differentiated type 26
undifferentiated type 61
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% 3. ARICYRR S N BIREF O TRICET 5
B8 E Cox hazard f&HT (n=87)
_ Univariate analysis
variable OR (95% CI) P value
Age (median, 60 years; 1.566(0.906-2.710) 0.1084 10
range, 33-85 years
LAT1 intensity
0vs 1-3 (5:84) 1.451(0.353-5.962) 0.6059
0-1vs 2-3 (7:80) 1.033(0.411-2.596) 0.9451
0-2vs 3 (17:70) 1.567(0.765-3.209) 0.2196
LAT1 score
0vs 1-9 (4:83) 1.451(0.353-5.962) 0.6059
0-1vs 2-9 (6:81) 1.886(0.588-6.053) 0.2861
0-2 vs 3-9 (16:71) 1.561(0.736-3.312) 0.2459
0-3 vs 4-9 (50:37) 1.382(0.812-2.354) 0.2330 20
0-4 vs 6-9 (51:36) 1.557(0.915-2.651) 0.1027
0-6 vs 9(74:13) 1.116(0.526-2.365) 0.7751
Ki-67LI
Cut off 40% (46:41) 0.907(0.532-1.547) 0.7202
Cut off 45% (55:32) 0.579(0.321-1.039) 0.0671
Stage (TNM)

Ib-Mavs Mb-IV (49:38)  7.085(3.875-12.956)  <0.0001

CI, Confidence interval; LAT1 intensity, L-type amino-acid transporter 1 30
immunoreactivity ( 0, no staining; 1, weakly or patchily positive; 2,

moderate complete cell membrane staining; 3, intense complete membrane

staining. 0,); LAT-1 score, L-type amino-acid transporter 1

immunoreactivity score, multiplication of intensity and density (0,

negative; 1, focal, 1-10% positive cells; 2, partial, 11-30% positive cells; 3

diffuse, >30%); LI, labeling index; OR, odds ratio.
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4. ABRWICTYBREINZIEZAF I ABRIEG O TRICET S
Cox hazard %% &fFHT(0=59)
. Univariate analysis Multivariate analysis
variable OR (95% C1) P value OR (95% CI) P value
Age(median, 60years; 1.500 (0.740-3.039) 0.2607
range, 33-85 years)
LAT1 intensity
0vs 1-3(2:57) NA
0-1vs 2-3 (3:56) 2.198(0.300-16.114) 0.4386
0-2 vs 3 (9:50) 2.100(0.639-6.998) 0.2215
LAT1 score
0vs 1-9 (2:57) NA
0-1 vs 2-9 (2:57) NA
0-2 vs 3-9 (7:50) 3.018(0.720-12.646) 0.1307
0-3 vs 4-9 (29:30) 2.415(1.161-5.024) 0.0183
0-4 vs 6-9 (30:29) 2.201(1.074-4.513) 0.0270 2.696(1.302-5.582) 0.0076
0-6 vs 9(47:12) 1.470(0.660-3.275) 0.3456
Ki-67 LI
Cut off 40% (22:37) 0.921(0.450-1.885) 0.8218
Cut off 45%(32:27) 0.693(0.342-1.405) 0.3088
TNM stage
I b-Ma vs Mh-IV(36:23) 3.442(1.688-7.021) <0.0001 7.153(3.295-15.529) <0.0001

CIL, Confidence interval; LAT1 intensity, L-type amino-acid transporter 1
immunoreactivity ( 0, no staining; 1, weakly or patchily positive; 2,
moderate complete cell membrane staining; 3, intense complete membrane
staining. 0,); LAT-1 score, L-type amino-acid transporter 1
immunoreactivity score, multiplication of intensity and density (0,
negative; 1, focal, 1-10% positive cells; 2, partial, 11-30% positive cells; 3
diffuse, >30%); LI, labeling index; NA, not available; OR, odds ratio.
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TITLE OF INVENTION

A kit used to determine gastric cancer malignancy

DETAILED DESCRIPTION OF INVENTION
TECHNICAL FIELD

The present invention relates to a kit used to determine gastric cancer malignancy.
More specifically, the present invention relates to a kit, comprising an anti-LAT1
monoclonal antibody, used to determine gastric cancer malignancy via

immunohistochemical staining.

BACKGROUND ART

Amino acid transport across plasma membranes is mediated via amino acid
transporters which are essential for the growth and proliferation of not only normal but
also transformed cell. The L-amino acid transporter system responsible for the
transport of large neutral amino acids largely depends on L-type amino acid transporter
1 (LAT1, SLC7AS5), which was originally cloned by Kanai et al' A second isoform,
LAT2, has subsequently been isolated” with different functional properties and
molecular identity. LAT?2 transports not only large but also small neutral amino acids.

LAT1 is mainly expressed in human brain, spleen, thymus, testis, placenta,
skeletal muscle and carcinoma cells such as prostatic, esophageal, and lung
carcinoma.’”  Previously, the present inventors demonstrated that LAT1 expression
can be a reliable prognostic marker in prostatic carcinoma, in agreement with the
Gleason’s histologic grading system. Furthermore, LAT1 mRNA expression is high in
some tumor cell lines.® However, the situation in gastric carcinoma is unclear, and
therefore the present study was conducted to assess immunoreactive LAT1 expression,
comparing gastric carcinomas of scirrhous and non-scirthous types with adenomas and

non-neoplastic lesions, using our recently developed monoclonal antibody.

SUMMARY OF THE INVENTION

Amino acid transporters are essential for maintenance and proliferation of both
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normal and transformed cells. In the present study, L-type amino acid transporter 1
(LAT1) immunoreactive expression was investigated in gastric carcinomas, in
comparison with gastric adenomas and non-neoplastic lesions using our recently
developed novel monoclonal antibody. In a total of 87 cases of advanced gastric
cancer, high LAT1 expression was observed in carcinoma cells, predominantly at
plasma membranes with greater intensity in non-scirrhous than scirrhous carcinomas.
Gastric carcinoma cases with lymph node metastasis showed significantly higher LAT1
expression than cases without lymph node metastasis. A positive correlation with
Ki-67 LIs was observed and the highly expressing non-scirrhous carcinomas showed a
significantly poorer prognosis than the low LAT1 group. Cox hazard test revealed that
TNM stage and LAT1 expression were independent prognostic factor in non-scirrhous
carcinoma group. Further, a significant poor prognosis was confirmed in high LAT1
expression group, when limited to undifferentiated carcinoma cases excluding scirrhous
carcinoma. Lower levels were found in adenomas. In conclusion, LAT1 expression
may be linked with cell proliferation and prognosis of gastric carcinomas, and offers a
potential target for future anticancer therapy by inhibitors.
Thus, the present invention relates to

[1] akit, comprising an anti-LAT1 monoclonal antibody, used to determine gastric

cancer malignancy via immunohistochemical staining and
[2] the kit used to determine gastric cancer malignancy according to above [1],
wherein the monoclonal antibody recognizes human LAT1 amino acid residues

specifically at positions 1 to 52 from the N-terminus.
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1

Representative L type amino-acid (LAT1) expression in gastric carcinoma cell

membranes: (a) Intensity 0, no immunoreactivity ; (b) Intensity 1, weakly positive s; (¢)

Intensity 2, moderately positive; and (d) Intensity 3, strong expression.

Figure 2

Comparison of LAT1 intensity (a) and scores (b) among normal mucosa, background

mucosa without intestinal metaplasia (IM), background mucosa with IM, gastric

adenomas, and carcinomas. Comparison of the LAT1 intensity and score between
differentiated and undifferentiated types of gastric carcinoma (c, d), and between
non-scirrhous and scirrhous types (e, f). *, P value<0.05.

Figure 3

Histologic photographs of (a) normal mucosa, (b) intestinal metaplasia (IM), (c)

adenoma, and (d) differentiated type adenocarcinoma. (e) Normal mucosa with weak

LAT1 expression, intensity 1 at the bottom of a crypt.  (f) Strong LAT1 expression,

intensity 3 in the lower half of an area of intestinal metaplasia. (g) Moderate

expression of LAT1, intensity 2 in an adenoma. (h) Strong LAT1 expression in a

differentiated adenocarcinoma, intensity 3.

Figure 4

Comparison of the Ki-67 labeling indice s among normal mucosa, background mucosa

without intestinal metaplasia (IM), background mucosa with IM, adenoma, and

adenocarcinomas *, P value<(.05.

Figure 5

a) Survival curves of overall cases. There was no significant difference between low
(LAT1 score 0-4) and high expression (LAT1 score 6-9) groups (P=0.0997).

b) Survival curve of non-scirrhous carcinoma cases. There was significant difference
between low (LAT1 score 0-4) and high expression (LAT1 score 6-9) groups.
(P=0.0270).

¢) Analysis limited to stage IB and II cases of non-scirrhous carcinoma cases. High

LAT1 expression (LAT1 score 6-9) was linked to a poorer prognosis, compared with
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low LAT1 expression (LAT1 score 0-4) (Figure 5c, P =0.0156).

Figure 6

a) Survival curves of carcinoma cases without I type. There was tendency of
difference between low (LAT1 score 0-4) and high expression (6-9) groups (P=0.057).

b) Survival curves of undifferentiated carcinoma cases. There was tendency of

difference between low (LAT1 score 0-4) and high expression (6-9) gfoups (P=0.0558).

¢) Survival curves of undifferentiated carcinoma cases without scirrhous carcinoma.

There was significant difference between low LAT 1expression (LAT1 score 0-4) and

high expression (6-9) groups (P=0.0177).

DESCRIPTION OF THE EMBODIMENT

The aim of the present invention is to evaluate LAT1 expression in gastric
carcinomas in comparison with normal tissue and non-cancerous lesions in the human
stomach. The present inventors confirmed high expression in malignancies, in line

with previously reports for other tumors such as gliomas, lung carcinomas, and

4,5,12

esophageal carcinomas. However, scirrhous carcinomas showed lower LAT1

scores than non-scirrhous carcinomas, suggesting reduced use of LAT1 as the main
transporter of amino acids. This phenomenon now needs to be confirmed with different

methods such as real time polymerase chain reaction.

Adenomas showed intermediate LAT1 scores and intensity between carcinomas
and normal foveolar epithelium. The present inventors confirmed LAT1 expression
both benign and malignant epithelial tumor in stomach. As for other benign tumor,
LAT1 expression was reported in oral dysplastic lesion and atypical adenomatous

31 Surprisingly, background mucosa with IM showed as high

hyperplasia in lung.'
LAT1 expression as carcinomas. This might be related to the previous report that
LAT1 is expressed in human intestinal epithelial cells.”” The high expression in
intestinal metaplasia could thus be explained by the phenotype. However, there was
no significant differences in LAT1 expression between I type carcinomas and G type
carcinomas.  So, the present inventors confirmed gastric carcinoma of G type had also
high LAT1 expression. When limited to carcinoma without I type carcinoma, there

was a tendency of poor prognosis in high LAT1 were group compared low LAT1 score.
The weak correlation observed between Ki67 LI and LAT1 intensity in gastric

carcinomas might indicate that LAT1 contributes to cell growth, as reported in non
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small cell lung cancers.'® However, several carcinoma cases showed no correlation so
that the discrepancies require further study. The weak correlation was also observed
between LAT1 expression and p53 expression. LAT1 expression might be regulated by
p53. However, this point needs further study clarification.

In previous reports, LAT1 expression was a significant prognostic factor

predicting a poor outcome.” 1617

For example, Kaira reported LAT1 positive lung
cancer showed higher lymph node metastasis than LAT1 negative cases.'® In line with
it, the present inventors have demonstrated that gastric carcinoma cases with lymph
node metastasis showed higher LAT1 scores than cases without lymph node metastasis.
However, our study showed no significant relation between LAT1 expression and
prognosis in overall cases, including scirrhous carcinoma cases, which are considered to
be highly malignant. When limited to only non-scirrhous carcinomas, the high LAT1
score group showed a significantly poor prognosis, and LAT1 expression was confirmed
as a prognostic factor by multivariate analysis. This might be also related to
significant correlation of LAT1 expression to p53 expression. Further, poor prognosis
of scirrhous carcinoma cases might be caused by other factor including more prevalence
of peritoneal dissemination.

In conclusion, gastric carcinoma cells showed higher LAT1 expression than
adenomas, which in turn demonstrated increase over normal foveolar epithelium.
Intensity was to some extent correlated with cell proliferation and prognosis in gastric
carcinomas so that LAT1 inhibitors may have potential as novel drug therapuetics in the
future. Increased expression of LAT1 is considered to be associated with high demand
for nutrients caused by cell proliferation.  Thus, inhibition of LAT1 function could be
potential therapeutic strategy for many kinds of cancers. In fact, it has been reported that
inhibition of LAT1/CD98hc reduces the growth of breast cancer cells.'®  Whether
small molecule inhibitors of LAT1 inhibiting tumor cell growth'” might also be active in

the stomach clearly warrants attention.

EXAMPLES
1. MONOCLONAL ANTIBODY PRODUCTION
An anti-human LAT1 monoclonal antibody was prepared against the 52
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amino acid N-terminal residue (corresponding to amino-acids 1-52) synthesized by

high-throughput proteomics.”**'

A specific hybridoma cell producing the anti-LAT1
monoclonal antibody was obtained. The antibody was purified from the ascites of
BALB/C mice, which were injected with the hybridoma cells, using an affinity column

(HiTrap protein G, GE Healthcare Bio-science AB).

2. PATIENTS AND SAMPLES

A total of 87 cases of surgically resected advanced gastric carcinoma with
invasion deeper than the muscularis propria between June 1993 and April 2003 at
Kitasato University East hospital were collected. ~ All of the resected stomachs were
fixed in 10% buffered formalin and the tumor lesions were step-sliced at Smm thickness
and processed for embeddng in paraffin. Then 4 micrometer thick sections were cut
and used for H&E staining.  All cases were histologically diagnosed according to the
histologic typing of the Japanese Research Society for Gastric Cancer.” Of the 87
cases, 28 were scirrhous carcinomas. Remaining 59 cases were treated as
non-scirrhous carcinoma in this study, consisting of 11 cases of well differentiated
adenocarcinoma, 15 cases of moderately differentiated adenocarcinoma, 20 cases of
solid type poorly differentiated adenocarcinoma, 10 cases of non-solid type poorly
differentiated adenocarcinoma, and 3 cases of signet ring cell carcinoma.

In addition to LAT1 expression in carcinoma lesions, the present inventors
investigated LAT1 expression in 4 other groups as follows; 20 cases of normal gastric
mucosa (little mucosal damage sampled from cases of gastrointestinal stromal tumors
and pancreatic carcinomas), 32 cases of background mucosa without intestinal
metaplasia (IM) (under 40 year old back ground mucosa of gastric carcinomas of the
patients), 37 cases of background mucosa with intestinal metaplasia (back ground
mucosa of gastric carcinoma cases with marked intestinal metaplasia in the patients over

75 years old), and 36 cases of gastric adenoma.

3. IMMUNOHISTOCHEMISTRY
Immunohistochemical staining was performed using 4-um thick, formalin fixed

paraffin embedded tissue sections from surgically removed samples according to the
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methods previously described.’ The primary monoclonal antibodies, dilutions and
antigen retrieval were summalized in Tablel.

Briefly, tissue sections were deparaffinized and endogenous peroxidase was
blocked with 1% hydrogen peroxide in methanol for 30 minutes. After incubation with
Protein block Serum —Free (Dakocytomation, Kyoto, Japan), slides were incubated with
primary antibody for 1 hour at room temperature. After incubation with
peroxidase-labeled polymer (Envision, Dakocytomation, Kyoto, Japan), anti-mouse IgG
(Gout, Nichirei Bioscience Tokyo, Japan) for 30 minutes, 3,3’-diaminobenzidine was
applied as the chromogen. Nuclei were counter-stained with Myer’s hematoxylin to

facilitate histological assessment.

4. EVALUATION OF THE IMMUNOHISTOCHEMICAL STAINING
Evaluation of immunoreactivity for LAT1 was performed according to the

Sinicrope’s method® with minor modification.”

Briefly, based on the immunointensity
of the carcinoma cell membranes, four categories were defined as follows: intensity 0,
no staining; 1, weakly or patchily positive; 2, moderate complete cell membrane
staining; 3, intense complete membrane staining. The highest LAT1 intensity observed
was adopted in each case. Representative intensity of LAT1 expression in gastric
carcinoma cells is shown in Figure 1. The stained area was also evaluated, expressed
as the percentage of the whole carcinoma area, and classified as follows: 0, none; 1
(focal), 1-10%; 2 (partial), 11-30%; 3, >30%. Then, immunoreactive scores were
calculated by multiplication of the values for the two parameters, intensity and area.

Evaluation of p53 expression was performed based on the percentage area with
intense nuclear staining, classified as follows: 0, none; 1(focal), 1-10%; 2 (partial),
11-30%; 3 (diffuse),>30%.

Classification of phenotype was judged with the expression of CD10, MUC2,
MUCS5AC and MUC6. The phenotypes were classified into 4 categories, gastric type
(G type), intestinal type (I type), gastrointestinal type (GI type), and unclassified type
(U type). Based on the combination of the expression of CD10 (brush border), MUC 2
(intestinal goblet cells), MUCSAC (gastric foveolar epithelium), and MUC6 (gastric
pyloric glands), cases with MUCSAC" or MUC6" and CD10™, MUC 2" were judged as
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G type; MUC2™ or CD10", MUC5AC and MUC6" were I type; cases with both MUC 2°
or CD10" and MUCSAC" or MUC 6" were GI type; cases without all 4 marker’s
expression were U type. > '°

Ki-67 positive cells were counted in > 1,000 cells, and Ki-67 labeling indices (LI)

were calculated as percentage values.

5. STATISTICAL ANALYSIS

Comparisons between groups were conducted with the chi-squared,
Mann-Whitney U or Kruskal-Wallis tests as appropriate. The statistical significance of
differences between survival curves was tested by the log-rank test. Relations among
LAT1, Ki-67 LI and p53 were analyzed using the Spearman’s rank correlation
coefficient test. StatView software (Abacus Concepts, Inc. Berkery, CA, USA) was
employed for all statistical analyses and a P value less than 0.05 was considered to

indicate statistical significance.

6. RESULTS

(1) Patient characteristics

The patients with gastric carcinoma comprised 54 men and 33 women. Their
ages ranged from 33 to 85, with a mean of 60 years. Pathological stages by TNM
classification'' and case numbers were as follows; 17 cases of pT I B, 17 cases of pT II,
15 cases of pT III A, 4 cases of pT III B, 34 case of pT IV.  Clinicopathological factors
for the gastric carcinoma cases are shown in Table 2.  Of the 87 cases, 56 died of the
disease, 12 were differentiated type and 20 were undifferentiated type. Of the 12 cases
of differentiated type, liver metastasis was found in 3 (25%), lung metastasis in one
(8%), and peritoneal dissemination in one case (8%). On the other hand, of the 44
cases of undifferentiated type, liver metastasis was found in 2 (10%), peritoneal

dissemination in 11 (4.5%), and lymphangitis carcinomatosa in one case (2.3%).

(2) LAT1 expression
In normal mucosa, LAT1 expression was faint in foveolar surface epithelium and
LAT1 intensity was low (intensity: 1.1 1.2, mean + standard deviation, Figure 2-a).

However, in background mucosa with IM, a higher LAT1 intensity was observed (2.4 &
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0.9). In gastric adenomas, LAT1 expression was observed (intensity:1.911.2).
Higher LAT1 expression in the upper part was usually found than in the lower part.

In gastric carcinomas, high LAT1 intensity was observed in carcinoma cells,
predominantly on their plasma membranes (intensity: 2.6 £0.8). There was no
significant difference between differentiated and undifferentiated types. However,
non-scirrhous carcinomas showed higher LAT1 scores than their scirrhous counterparts
(Figure 2-f). LAT1 scores were also higher in gastric carcinomas than adenomas.
Further, gastric adenoma and background mucosa with IM showed higher intensity than
normal mucosa.

Representative LAT1 expression in normal mucosa, background mucosa with IM,

adenomas, and carcinomas is illustrated in Figure 3.

(3) Phenotype of gastric carcinoma and LAT1 expression

When 87 cases were classified into 4 categories based on 4 markers expression.
26 cases were G type, 22 cases were I type, 38 cases were Gl-type, and one case was U
type. When LAT1 expression was compared among each category, there were no

significant differences.

(4) Correlation between lymph node metastasis and LAT1 expression

There was a tendency that cases with lymph node metastasis showed higher LAT1
intensity than cases without lymph node metastasis (P=0.0573). LAT1 score also was
significantly higher in cases with lymph node metastasis than in cases without lymph
node metastasis (P=0.0077). There were no significant relations between lymphatic

and vascular invasion to the LAT1 expression (data not shown).

(5) Correlation between p53 expression and LAT1 expression

With the Spearman’s rank correlation coefficient test, a significant weak
correlation was found between p53 score and LAT1 intensity in overall cases of gastric
carcinoma (p=0.459, P<0.0001). Further, there was also significant correlation
between p53 score and LAT1 score in overall cases of gastric carcinoma (p=0.463,

P<0.0001).
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(6) Correlation between Ki-67 LI and LAT1 expression

Ki-67 LI in gastric cancer were higher than in other groups, as shown in Figure 4.
With the Spearman’s rank correlation coefficient test, a weak correlation was found
between Ki-67 LI and LAT1 intensity in gastric carcinoma cases overall (p=0.428,
P<0.001). There was no significant correlation between Ki-67 LI and LAT1 intensity

in adenomas.

(7) Survival curves of the patients

The overall survival was examined for 87 cases, divided into high and low
expression groups according to the LAT1 score (0-4 as low and 6-9 as high). When all
cases were tested, no significant difference between the low and high expression groups
was found (Figure 5a, P value is 0.0997). However, for only non-scirrhous carcinomas,
high LAT1 expression was related to a significantly poorer prognosis (Figure 5b, P
value is 0.0270). When cases were limited to stage IB and II non -scirrhous carcinoma
cases, high LAT1 expression was linked to a poorer prognosis (Figure 5c, P =0.0156).

Further, when cases were limited to carcinoma without I phenotype, and limited
to undifferentiated carcinoma, there was a tendency of poor prognosis in high LAT1
expression group (Figure 6a, P =0.0570; Figure 6b, P =0.0558, respectively). Further,
in undifferentiated carcinomas excluding scirrhous carcinoma (33 cases), significant

poor prognosis was confirmed in high LAT1 expression group (Figure 6¢, P =0.0177).

(8) Cox hazard analysis

For overall cases (n=87), only stage was judged as prognostic factor (Table 3).
When cases were limited to non-scirrhous carcinomas, LAT1 score and stage were
found as prognostic factor in univariate analysis. Subsequently, multivariate analysis

revealed that both LAT1 score and stage were individual prognostic factors (Table 4).

Table 1
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Table 1. Primary amtibodies for the immunchistochemical study

Antibody Clone Source Dilutation  Antigen retrieval
LAT! Moneclonal J-Pharma, Tokyo, Japan Predimed  Microwave treatment for 15 min
Ki-67 Monoclonal MIB-1 Dakocvtomation, Glostrup, Denmark L1040 Microwave treaument for 15 min

Treatment in hot bath for 40 min

23 A 7 < i Strup, 3 100
ps3 {oneclonal DO Dakocytomation, Glostrup, Denmark 110 (Dako Targeted Retrieval solution (pH97)

CD10 Monoclonal 36C6 Novocastra, Newcastle-upon-time, UK 130 -

Treatment in hot bath for 40 min

AUC2 h A Novecastra, Newcastle- - . LK . ) .
e Moneclonal Ccpss ovocastra, Newcastle-upon-tvne, UK 11100 (Dako Targeted Rewieval sohution (pH)}

Treatment in hot bath for 40 min

AUSA: 3 LH2 Novocastra, Newcastle-l S . LK 200 ) . . .
MUSSAC Moneclonal CLH ovocastra, Newcastle-upon-tvne, UK 1:200 {Dako Targered Retrieval sofution (pHS))

Treatment in hot bath for 40 min

MU h 3 Nov Newcastle~ -tvne, UK 100 ) L
MUCS Monoclonal CLH. ovocastra, Newcastle-upon-tvne, UK 111 (Dako Targeted Rewieval solution (pH6))

Table 2

Table 2. Clinicopathological features of
87 cases of gastric carcimoma

Age (vears)

Median (range) 60{33-83)
Gender

Male 34

Female 33
Tumor maximum diameter

Mean (range) {cm) 88 (2.0-24
Stage

1B 17

I 17

JIIEY 13

I11B 4

IV 34
Lvmph node metastasis

N(-) 23

N(=) 64
Histological grade

differentiated type 26

undifferentiated tvpe 61

Table 3
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Table 3. Cox hazard analysis of cause-specific survival in surgical treated gastric cancer (n=87)

Univariate analysis

OR (95% CI}

Age (median 60 vears; 1.566 (0.906-2.710) 0.1084
range, 33-83 vears)

P valie

variahle

LATI intensity

Owvs 1-3 (581 1451 (0.333-5.962) 0.6059

O-1vs 2-3 (780} 1.033(0.411-2.396) (.9451

0-2ve 3 {17700 1.367 (0.705-3.209) 0.21%0
LAT! score

0vs 1-9 (4:83) 1451 (0.353-3.962) 0.6059

0-1+vs 2-9 (681} 1.886 (0.588-6 033) 0.2861

0-2 v 3-9(16:71} 1.561 (0.736-3.312) 0.2459

0-3 vs 4-9 (30-37) 1.382{0.812-2 354} 1.233

0-4 vs 6-9 (31:36) 1557 (0.915-2.651) 0.1027

(-6 vs 3 (74:13) 1116 {0.526-2.365} 0.7751
Ki-67LI

Cut off 40% (4641} 0.907 (0.532-1.547) 0.7202

Cur off 45% (35:32) 0.579 (0.321-1.039} 0.0671
Stage (TNMM)

The Ila vs I1Tb+ TV (49:38) 7.085{3.875-12.956) <0.0001

CI: Confidence interval:

LATI! intensity: L-tvpe amino-acid transporter 1 immunoreactivity (0: no staining; 1: weakly or
patchily positive; 2: moderate complete cell membrane staining; 3: intense complete membrane
staining);

LAT! score; L-tvpe amino-acid transporter 1 immunoreactivity score- given by multiplication of
intensity and densitv {(: negative; 1: focal 1-10% positive cells; 2: partial 11-30% positive cells;
3: diffuse, >30%);

LI: labeling index; OR.: odds ratio.

Table 4
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Table 4. Cox hazard analvsis of cause-specific survival in surgical treated non-scirrhous
gastric cancer (n=391

Univariate analvsis P value Multivariate analysis

variable OR (95% CI) OR (550 c1y T vae
Age (median, 60 years: 1.500 (0.740-3.039)  0.2607
range, 33-83 vears) ’ '
LATI! intensity
0vs 1-3 (2:57) NA
0-1vs 2-3 {3:36) 2198 {0.300-16.114)  1.4386
0-2+vs 3{9:50% 2.1001{0.639-6.998) 0.2215
LATI score
Ovs 1-9(2:57) NA
0-1vs 2-9(2:37) NA
(-2 vs 3-9 [7:30) 3018 (0.720-12.646)  0.1307
0-3 vs 4-9 (29:30) 2415(1.161-5.024)  0.0183
0-4 vs 6-9 (30:29) 2201 (1.074-4.513)7 0.0270 2.696 (1.302-5.582)  0.0076
0-6 vs @ {47:12) 1470 (0.660-3.275) 03456
Ki-67L1 : (.8218
Cut off 40% (22:37) 0.921 (0.430-1.885) 03088
Cut off 45% {32:27} 0.693 (0.342-1.405)  0.0671
TXNM Stage

Tb+ I1a vs T1Tb+ TV {36:23) 3,442 (1.688-7.021) <0.0001 7.153(3.295-213.329) <0.0001

CIL Confidence interval:

LAT! intensity: L-type amino-acid transporter | immunoreactivity {0: no staining; 1: weakly or patchily
positive; 2: moderate complete cell membrane staining; 3: intense complete membrane staining);

LAT] score: L-type amino-acid transporter 1 immunoreactivity score- given by multiplication of
intensitv and density (0: negative; 1: focal 1-10% positive cells; 2: partial, 11-30% positive cells; 3:
diffuse, >30%);

LI labeling index; OR: odds ratio.
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What is claimed is:

1. A kit, comprising an anti-LAT1 monoclonal antibody, used to determine gastric
cancer malignancy via immunohistochemical staining.

2. The kit used to determine gastric cancer malignancy according to claim 1, wherein
the monoclonal antibody recognizes human LAT1 amino acid residues specifically at

positions 1 to 52 from the N-terminus.

1. Abstract
A kit, comprising an anti-LAT1 monoclonal antibody, used to determine gastric

cancer malignancy via immunohistochemical staining.

2. Representative Drawing

None
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Figure 1
Representative L type amino-acid (LAT1) expression in gastric carcinoma cell membranes: (a)
Intensity 0, no immunoreactivity ; (b) Intensity 1, weakly positive s; (c) Intensity 2, moderately
positive; and (d) Intensity 3, strong expression.
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Figure2
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Figure3

Figure 3
Histologic photographs of (a) normal mucosa, (b) intestinal metaplasia(IM), (c) adenoma, and (d)
differentiated type adenocarcinoma. (e) Normal mucosa with weak LAT1 expression, intensity 1 at
the bottom of a crypt. (f) Strong LAT1 expression, intensity 3 in the lower half cf an area of
intestinal metaplasia. (g) Moderate expression of LAT1, intensity 2 in an adenoma. (h) Strong LAT 1
expression in a differentiated adenocarcinoma, intensity 3.
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Figure 5
a) Survival curves of overall cases. There was no significant difference between low (LAT1 score 0-
4) and high expression (LAT1 scare 6-9) groups (P=0.0997).
b) Survival curve of non-scirrhous carcinoma cases. There was significant difference between low
(LAT1 score 0-4) and high expression (LAT1 score 6-9) groups (P=0.0270).
c) Analysis limited to stage I B and 1 cases of non-scirrhous carcinoma cases. High LAT1 expression
(LAT1 score 6-9) was linked to a poorer prognosis, compared with low LAT1 expression (LAT1
score0-4) (Figure 5¢c, P =0.0156).
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Figure &
a) Survival curves of carcinoma cases without I type. There was tendency of difference between low
LAT1 score D-4) and high expression (6-9) groups (P=0.057).
b) Survival curves of undifferentiated carcinoma cases. There was tendency of difference between
low (LATL score 0-4) and high expression (6-9) groups (P=0.0558).
¢) Survival curves of undifferentiated carcinoma cases without scirrhous carcinomra. There was
significant difference between low LAT1expression (LAT1 score 0-4) and high expression (6-9)
groups (P=0.0177).
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Age (years)
Median (range)
Gender
Male
Female
Tumor maximum diameter
Mean (range) (cm)
Stage
IB
o
oA
mB
v
Lymph node metastasis
N (—)
N (+)
Histological grade
differentiated type
undifferentiated type

60 (33-85)

54
33

8.8(2.0-24.0)

17
17
15

4
34

23
64

26
61
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