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Background: Sirtuin 1 (SIRT1) and deleted in breast cancer 1 (DBC1) are known as tumor sup-
pressor or promoter genes. This may be due to their diverse functions and interaction with other
proteins. Gastric adenocarcinoma is one of the most common malignancies, but little is known
about its carcinogenesis. Therefore, we investigated the association of immunohistochemical ex-
pression of SIRT1, DBC1, p53, and -catenin and their variable clinicopathological characteris-
tics. Methods: We obtained samples from 452 patients who underwent gastrectomy. Tissue mi-
croarray blocks were constructed and immonohistochemical staining was performed. Results:
Expression of DBC1 and SIRT1 was associated with lower histologic grade, intestinal type of
Lauren classification, and lower pT (p<0.001) and pN stage (DBC1, p=0.002; SIRT1, p<0.001).
Association between absence of lymphatic invasion, and SIRT1 (p=0.001) and DBC1 (p=0.004)
was observed. Cytoplasmic B-catenin expression was associated with lower histologic grade, pT,
pN, tumor-node-metastasis (TNM) stage, DBC1 (p<0.001), and SIRT1 (p=0.001). Expression of
SIRT1 and DBC1 was not associated with p53 (p=0.063 and p=0.060). DBC1 was an indepen-
dent good prognostic factor in multivariate analysis (p=0.012). Conclusions: SIRC1 and DBC1
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The class III histone deacetylase sirtuin (silent mating type
information regulation 2 homolog) 1 (SIRT1) is 2 mammalian
homologue of the Saccharomyces cerevisiae chromatin-silencing
factor Sir2 that has emerged as an important regulator of ag-
ing.! SIRT1 deacetylates diverse substrates including p53, pet-
oxisome proliferator-activated receptor-y co-activator-1a, fork-
head transcription factor, nuclear factor kB (NF-xB), Ku70,
MyoD1, histone, and -catenin.”’ Some studies have found that
SIRT1 promotes cell survival by deacetylating p53 and attenu-
ates p33 function downstream of the target gene. In addition,
overexpression of SIRT1 is reported to be essential for cell growth
and the survival of cancer cells." Up-regulation of SIRT1 is also
reported in mouse malignant tumors and various human ma-
lignancies including prostate cancer, breast cancer, lymphoma,
colon cancer, and gastric cancer.™® It has been suggested that
the role of SIRT1 in carcinogenesis is accomplished by inactiva-
tion of tumor suppressor p33 protein which allows cumor cells
to evade apoptosis.” In human gastric cancer, the association be-
tween overexpression of SIRT1 and poor patient survival has
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can be considered to be good prognostic factors in gastric adenocarcinoma.

Key Words: Stomach; Adenocarcinoma; DBC1 protein, human; SIRT1 protein, human

been reported,'®!" but the exact mechanism for this connection
has not be elucidated.

p-Catenin, a key regulator of Wnt signaling is also known to
be an important regulator in cancer development. p-Catenin
can play diverse roles in cadherin-mediated cell-cell adhesion,
Wt signaling transduction, and carcinogenesis.'? The relation-
ships between intracellular localization of B-catenin and its role
in carcinogenesis have been investigated in several studies."”” One
study reported that SIRT1 promotes cytoplasmic localization of
B-catenin in colon cancer.’ Another study reported a relation-
ship between the cytoplasmic expression of B-catenin and lymph
node metastasis, depth of invasion, and tumor location in gas-
tric adenocarcinoma.'” The diverse functions of B-catenin in car-
cinogenesis are thought to be associated with its intracellular
location. SIRT1 may be an important regulator of B-catenin in
tumorigenesis, which could mediate the role of B-catenin by
deacetylation.

Deleted in breast cancer 1 (DBC1) was first identified during
the search for candidate tumor-suppressor genes that are homo-
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zygously deleted in human breast cancer.'* DBC1 directly binds
to the catalytic domain of SIRT1 and inhibits deacetylase activ-
ity of SIRT1, then enhances p53 hyperacetylation, thereby in-
creasing apoptosis.>"* In another study, DBC1 was reported to
stabilize estrogen receptors and to act as a co-activator of andro-
gen receptor (AR); this means that DBC1 could act as a tumor
promoter.'*"” In gastric adenocarcinoma, one study reported that
expression of DBC1 was significantly associated with poor clin-
icopathologic variables such as high clinical stage (stage IIT and
IV), lymph node metastasis, and shorter survival of patients."!

Gastric adenocarcinoma is one of the most common malig-
nancies in the world, particularly in Korea.

Chemotherapy regimens including 5-fluorouracil, anthracy-
clines, and cisplatin are known to significantly improve survival
in compatison to the best supportive care in advanced gastric
adenocarcinoma.'® Gastric adenocarcinoma is a biologically and
genetically heterogeneous cancer involving numerous genetic
mutations and epigenetic alterations. Some other molecular al-
terations are known to occur during gastric carcinogenesis; among
them, mutations of p53 are known to be involved in early gas-
tric carcinogenesis."” B-Catenin, an important regulator of the
Wit signaling pathway, is also known to play an important role
in cancer development and the mutation of f-catenin is known
as an early event in multistep carcinogenesis. Expression of cy-
toplasmic P-catenin can occur by mutations in APC, AXINI,
or CTNNBI. It is known that some gastric carcinomas have ei-
ther CTNNBI or APC mutations with expression of cytoplas-
mic B-catenin.” Discovery of a more relevant molecular target
or molecular marker is needed. Therefore, we investigated the
expression and prognostic impact of SIRT1 and DBC1, emerg-
ing molecules involved in a variety of cancers, in gastric adeno-
carcinomas and their relationship with p53 and p-catenin. Also,
many related clinicopathologic variables that have an effect on
patient prognosis were investigated together.

MATERIALS AND METHODS

Patients and samples

Archived formalin-fixed paraffin-embedded (FFPE) samples
of gastric adenocarcinomas were obtained from 452 patients
who underwent radical gastreccomy at Korea University Guro
Hospital from January 2002 to December 2005. No patient
had a prior history of neo-adjuvant chemotherapy.

Clinicopathologic data, including age, sex, and distant me-
tastasis were obtained from medical records. Survival data was
obtained from records of the Ministry of Public Administration
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and Security as well as from medical records. All slide glasses
and specimen photos were reviewed and the histopathologic
type, histologic grade, Lauren classification, depth of invasion,
regional lymph node metastasis, and lymphatic invasion were
evaluated. The reviewed cases were reclassified according to the
Seventh American Joint Committee on Cancer/International
Union Against Cancer Classification (AJCC/UICC) tumor-node-
metastasis (TNM) cancer classification system.”” The World
Health Organization classification system, which describes three
main histological grades, including well, moderately, and poorly
differentiated, was applied for histological typing and grading
of adenocarcinoma.” The mean follow-up period was 50.9 mon-
ths (median, 53.3 months; range, 3 to 83 months). The median
age was 60.5 years (range, 23 to 84 years) and the male to fe-
male ratio was 2.1. Forty percent (n=183) of patients were di-
agnosed with early gastric carcinoma and 59.5 percent (n=269)
with advanced gastric carcinoma. This study was approved by
the Institutional Review Board of Korea University Guro Hos-
pital (KUGGR- 2010-033).

Tissue microarray (TMA) and immunohistochemical staining

Hematoxylin and eosin-stained slide glasses of selected pa-
tients were reviewed. Representative portions from the leading
edge of tumor infiltration were marked and used for tissue mi-
croarray construction. Tumor tissues of 2.0 mm core diameter
were taken from donor FFPE blocks and arranged in empty re-
cipient paraffin blocks to generate a TMA. One cote per tumor
was arrayed. The TMA blocks were cut into 4 pm slices for im-
munohistochemical staining. A standard streptavidin-biotin
peroxidase complex method was used. After deparaffinization
and rehydration, slides were heated in a microwave oven for 15
minutes in 10 mM citrate buffer (pH 6.0) and treated with 3%
hydrogen peroxide for 20 minutes. We used the Bond-maX au-
tostainer (Leica, Wetzlar, Germany). Antibodies used in this
study were DBC1 (1 : 200, polyclonal, Abcam, Cambridge, MA,
USA), SIRT1 (1:200, clone H-300, Santa Cruz Biotechnology,
Santa Cruz, CA, USA), B-catenin (1:500, clone -catenin-1,
Dako, Carpinteria, CA, USA), and p53 (1:500, clone DO-7,
Novocastra, Newcastle upon Tyne, England).

Analysis of immunohistochemical staining by optical
microscope

Immunohistochemical analysis by optical microscope was
petformed by two pathologist (Y.R.Kang and B.H.Kim). Im-
munohistochemical staining of p53 showed a nuclear staining
pattern (Fig. 1). The nuclear staining intensity (0, no staining;
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Fig. 1. Microscopic images of immunohistochemical staining. Sirtuin 1 (SIRT1) (A, B), deleted in breast cancer 1 (DBC1) (C, D), cytoplasmic
[B-catenin (E), membranous B-catenin (F), and p53 (G, H). The left panel shows positive staining (A, C, E, G) and right panel shows negative
staining (B, D, F, H). Nuclear staining patterns are evident in SIRT1, DBC1, and p53 staining. -Catenin figures show cytoplasmic staining (E)

and membranous staining (F).
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1, weak; 2, moderate; 3, strong) and percent areas of positive
tumor cell nuclei were graded. When more than 50% of tumor
cells showed a moderate or strong staining intensity, we consid-
ered it to be positive staining. To examine the correlation be-
tween the expression of p53 and other proteins, a cut-off value
of 50% was applied to the p53.

To analyze the B-catenin expression in tumor cells, the posi-
tivity of nuclear, cytoplasmic, and membranous staining was
also scored. For nuclear and cytoplasmic staining, cases with tu-
mor cells expressing more than 30% [-catenin were considered
to be positive, and for membranous staining, cases with a pat-
tern of loss of membranous B-catenin staining of more than 30%
of tumor cells were regarded as negative (Fig. 1).

Analysis of immunohistochemical staining by image
analyzer

Expression of DBC1 and SIRT1 were found mainly in the nu-
clei. To decrease the effects of observer biases, DBC1 and SIRT1
TMA slides were analyzed by an image analyzer program (IA).
A Scanscope CS (Aperio, Vista, CA, USA) digital scanner was
used for scanning of TMA slides. The scanned images were ana-
lyzed using an Aperio image analysis toolbox. A combination of
the Genie histology pattern recognition tool (Aperio) and nucle-
ar quantification cellular analysis tool (Aperio) was used to select
tumor cells. The algorithm was adjusted to match the require-
ments of our particular marker and staining set. These adjust-
ments include segmentation type, nuclear curvature threshold,
size, roundness, compactness, and elongation. The output data
contained the nuclear staining intensity (1+, 2+, 3+, and nega-
tive), positive tumor cell percentage, and cell count. The cut-off
value of 30% was also applied to DBCI and SIRT1 staining.
When the sum of 2+ and 3+ cells exceeded 30% of the total tu-
mor cells, the case was considered to be positive.

Statistical analysis

All statistical analyses were performed using the SPSS ver. 12
(SPSS Inc., Chicago, IL, USA). Kaplan-Meier plots and the log-
rank test were used to estimate survival rates. The overall sur-
vival period was applied to this study. Overall survival was cal-
culated as the time from diagnosis to the date of death or the
last follow-up date. The median survival was 53.3 months. Cor-
relations between the immunohistochemical expression of pro-
teins and the clinicopathological characteristics were analyzed
by Pearson’s x” tests, but histologic grade and pathologic stage
wete analyzed by a Spearman’s rank tests.

Multivariate analysis was performed using the Cox propor-
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tional hazard model. In all statistical analyses, a p<0.05 was
considered statistically significant.

RESULTS

Expression of DBC1 and SIRT1, and correlation with
clinicopathologic characteristics

DBC1 and SIRT1 expression in gastric adenocarcinoma were
observed in 271 (60%) and 255 (56%) patients. Expression of
DBCI and SIRT1 were significantly associated with lower his-
tologic grade, intestinal type of Lauren classification, lower pa-
thologic T stage (DBC1 and SIRT1, p<0.001), and lower path-
ologic N stage (DBC1, p=0.002; SIRT1, p<0.001). The lower
TNM stage showed a significant association with SIRT1 (p<
0.001), but not with DBCI (p=0.112). A statistically signifi-
cant association between the absence of lymphatic invasion and
both SIRT1 (p=0.001) and DBC1 (p=0.004) was observed.
Statistical associations between younger age (less than 60) and
SIRT1 (p=0.023) and DBCI (p=0.001) were also observed.
However, neither sex was associated with SIRT1 (p=0.611) or
DBCI1 (p=0.080) expression (Table 1). SIRT1 (p=0.011) and
DBCI (p=0.001) showed significant association with better
patient survival (Fig. 2). On regression analysis, expression of
DBCI and SIRT1 showed a significant linear association (p <
0.001).

Expression of cytoplasmic p-catenin and p53

A cytoplasmic, membranous, and nuclear pattern of B-catenin
expression was observed in 262 (58%), 367 (81%), and 28 (6%)
cases, respectively. The cytoplasmic expression of p-catenin was
significantly associated with lower histologic grade (p<0.001),
lower pT stage (p<0.001), lower pN stage (p<0.001), lower
TNM stage (p<0.001), SIRT1 (p<0.001), and DBC1 (p<0.001)
(Table 1). The membranous pattern of p-catenin was also asso-
ciated with lower histologic grade (p<0.001), lower pT stage
(p<0.001), lower pN stage (p=0.003), lower TNM stage (p=
0.001), SIRT1 (p=0.002), and DBC1 (p=0.013). Cytoplasmic
[-catenin expression also showed a significant association with
better patient survival (p=0.004) (Fig. 2). Nuclear B-catenin
expression had no significant statistical association with any clin-
icopathologic factors.

Expression of p53 showed a statistical association with lower
histologic grade (p<0.001). No association between p53 expres-
sion and SIRT1 (p=0.063) or DBCI (p=0.060) expression was
observed (Table 1). No pattern of B-catenin showed any correla-
tion with p53 expression (p=0.508, p=0.768, p=0.196, or
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Table 1. Correlations between clinicopathologic characteristics and the expression of SIRT1, DBC1, p53, and B-catenin

SIRT1 DBC1
Clinicopathologic characteristics No. of patients — —
Positive (%) p-value Positive (%) p-value

Total 452 255 (56) 271 (60)

Sex Male 309 177 (57 0.611 194 (63) 0.080
Female 143 78 (55) 77 (54)

Age (yr) <60 213 108 (51) 0.023 110 (52) 0.001
>60 239 147 62) 161 67)

Histologic grade WD 74 53 (72) <0.001 55 (74) <0.001
MD 163 101 (62) 107 (66)
PD 215 101 (47) 109 (51)

Lauren classification Intestinal 237 154 (65) <0.001 162 (68) <0.001
Diffuse 215 101 (47) 109 (51)

pT stage?® pT1 183 1 39 (76) <0.001 1 81 (72) <0.001
pT2 62 32 (52) 26 (42)
pT3 62 30 (48) 40 (65)
pT4 145 54 (37) 74 (51)

pN stage? pNO 239 159 67) <0.001 150 (63) 0.002
pN1 51 33 (65) 36 (71)
pN2 51 24 (47) 35 (69)
pN3 111 39 (35) 50 (45)

TNM stage? [ 207 151 (73 <0.001 134 (65) 0.112
Il 87 46 (53) 54 (62)
Il 145 53 (37) 77 (83)
% 13 5(38) 6 (46)

Lymphatic invasion Present 147 66 (45) 0.001 74 (50) 0.004
Absent 305 189 62) 197 (65)

p53 Positive 57 39 (68) 0.063 41 (72) 0.060
Negative 39 216 (55) 230 (568)

Cytoplasmic 3-catenin Positive 262 166 (63) 0.001 6 67) <0.001
Negative 190 89 (47) 95 (50)

SIRTT, sirtuin 1; DBC1, deleted in breast cancer 1; WD, well differentiated; MD, moderately differentiated; PD, poorly differentiated; TNM, tumor-node-metas-
tasis.
@American Joint Committee on Cancer Cancer Staging Manual, 7th edition.

membranous, nuclear, or cytoplasmic expression of $-catenin, logic variables. DBC1 showed statistical significance in multi-

respectively). Expression of p53 had no association with patient variate analysis (p=0.012) (Table 2). This means that expression

survival (p=0.545). of DBC1 was an independent good prognostic factor in gastric
adenocarcinoma.

Correlation of DBC1, SIRT1, cytoplasmic p-catenin, and

p53 expression DISCUSSION
Simultaneous expression of both DBC1 and SIRT1 was sig-

nificantly correlated with high expression of cytoplasmic B-ca- SIRT1 is a NAD*-dependent protein deacetylase that deacet-
tenin (p<0.001). However, the cases of concurrent negative ex- ylates diverse proteins as mentioned above.”?* The first identi-
pression of both DBC1 and SIRT1 showed no association with fied target of SIRT1 is the p53 tumor suppressor gene. SIRT1
cytoplasmic P-catenin expression. Also, when DBC1 and SIRT1 deacetylates p53 and attenuates its ability for cell-cycle arrest
were expressed as concurrent negative, it was significantly asso- and apoptosis, so the role of SIRT1 is considered to be tumor
ciated with poor patient survival (p<0.001) (Fig. 3). In contrast, promotion in carcinogenesis.”**?% Another protein, DBCI,
there was no association between simultaneous expression of both which is a SIRT1-associated protein, negatively regulates SIRT1
DBCI and SIRT1 and expression of p53 (p=0.089). activity on p53 and inhibits tumor promoting activity of SIR-
T1.215% These two proteins, SIRT1 and DBC1, are thought to

Multivariate analysis play a critical role in carcinogenesis. However, in gastric adeno-
We performed multivariate analysis with the clinicopatho- carcinomas, only a few studies have been conducted with hu-
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cancer 1 (DBC1) expression status. (A) Concurrent negative expression of the SIRT1 and DBC1 group is associated with poor survival. (B)
The SIRT1(+) and DBC1(+) group is associated with high expression of cytoplasmic 3-catenin (p <0.001).

Table 2. Multivariate analysis results

Variables Parameters  p-value Hazard ratio (95% Cl)

Lymph node metastasis  Negative <0.001 2.978(1.615-5.491)
Positive

Depth of invasion EGC <0.001 1.488(1.260-1.758)
AGC

Lymphatic invasion Absent 0.041  1.522 (1.017-2.277)
Present

Histologic grade WDandMD  0.217  0.817(0.592-1.127)
PD

SIRT1 Negative 0.059  1.498(0.984-2.281)
Positive

DBC1 Negative 0.012  0.581(0.381-0.886)
Positive

Cytoplasmic B-catenin ~ Negative 0.322 0.819(0.552-1.216)
Positive

Cl, confidence interval; EGC, early gastric cancer; AGC, advanced gastric
cancer; WD, well differentiated; MD, moderately differentiated; PD, poorly
differentiated; SIRT1, sirtuin 1; DBC1, deleted in breast cancer 1.

man tissue samples and their results are contrary to the previ-
ously known relationship between SIRT1 and DBCL."!"" There-
fore, in this study, we examined the expression of SIRT1 and
DBC1 in human gastric adenocarcinomas and analyzed the as-
sociation with SIRT1, DBC1, p53, B-catenin, and clinicopatho-
logic variables.

We examined SIRT1 and DBC1 expression with an image
analyzer. SIRT1 and DBCI positive expression showed a direct
correlation with each other, a result that is in concordance with
previous study data.!’ One study reported that expression of
DBCI and SIRT1 was significantly associated with shorter over-
all survival and greater risk of death, while expression of DBC1

http://dx.doi.org/10.4132/KoreanJPathol.2012.46.6.523

is an independent prognostic factor for disease recurrence and
poor survival outcome. However, in this analysis, conflicting re-
sults were produced. DBC1 and SIRT1 expression wete corre-
lated with better survival and good prognostic factors including
lower histologic grade, intestinal type of Lauren classification,
lower pathologic T (DBCI1 and SIRT1, p<0.001) and N stage
(DBC1, p=0.002; SIRT1, p<0.001), and absence of lymphatic
invasion (SIRT1, p=0.001; DBC1, p=0.004). Notably, simul-
taneous expression of both DBC1 and SIRT1 was significantly
correlated with high expression of cytoplasmic -catenin (p<
0.001) and better patient survival (p<0.001). We analyzed SIRT1
and DBCI1 expression by an image analyzer that was optimized
for the counting of nuclear protein expression to decrease intra-
observer or interobserver bias in positive cell counting. The re-
sultant data showed mostly similar survival data and a similar
relationship between the expression of these two proteins and
clinicopathologic variables. We concluded that there was no
critical error in interpreting the immunoexpression of SIRT1
and DBCI1 in TMA slides. Of course, other biases including se-
lection bias, preservation of tissues, conditions of tissue stain-
ing, and so on may lead to an interpretation error, but this is an
ineluctable consequence of using both an image analyzer and
optical microscope.

We also analyzed p53 expression of gastric adenocarcinomas
in association with SIRT1, DBCI1, and B-catenin expression.
Only lower histologic grade was associated with p53 expression
(p<0.001).

Some recent study results indicate that SIRT1 could serve as

http://www.koreanjpathol.org
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a tumor suppressor by interaction with other proteins such as
B-catenin, BRCAL1, histone protein, and NF-kB.****"* There-
fore, we also examined the expression of B-catenin in gastric ad-
enocarcinomas and analyzed its association with SIRT1 and DB-
Cl expression. Cytoplasmic, membranous, and nuclear expres-
sion of B-catenin were separately scored and analyzed. Cytoplas-
mic and membranous f-catenin expression showed significant
associations with SIRT1 and DBCI1 expression, lower histologic
grade, lower tumor stage, and prolonged patient survival. Cor-
relations between nuclear SIRT1 expression and P-catenin ex-
pression in the cytoplasm and cell membrane in concordance
with a previous study that investigated colon cancer tumori-
genesis.” On the other hand, nuclear expression of B-catenin in
this study was not correlated with SIRT1 expression, which may
be due to the difficulty in counting positive nuclei in the pres-
ence of cytoplasmic staining. Therefore, we evaluated the rela-
tionship between the expression of cytoplasmic p-catenin and
the others. Significant associations between SIRT1 and -catenin
in the cytoplasm and cell membrane suggest that SIRT1 expre-
ssion suppresses the localization of 3-catenin to the nucleus, and
significantly attenuates its ability to activate transcription. This
hypothesis could explain how SIRT1 and cytoplasmic B-catenin
expression is correlated in gastric adenocarcinoma patients and
how SIRT1 and B-catenin positive patients show better survival
results. Similar to this hypothesis in this study, simultaneous
expression of both DBC1 and SIRT1 showed significant associ-
ations with a high expression of cytoplasmic B-catenin (p<0.001)
and better patient survival (p<0.001).

Multivariate analysis was performed with SIRT1 and DBCI.
In multivariate analysis, lymph node metastasis (p<0.001), dep-
th of invasion (p<0.001), and lymphatic invasion (p=0.041)
were consistent independent prognostic factors. DBC1 expres-
sion was also an independent good prognostic factor (p=0.012).
However, in a previous study, expression of DBC1 was an inde-
pendent prognostic factor for disease recurrence and poor sur-
vival outcome."" This discordant result may be due to observa-
tion error in interpretation of immunohistochemical staining
slides. SIRT1 did not show prognostic significance in multivar-
iate analysis.

Recent studies indicate that SIRT1 can serve as both a tumor
promoter and a tumor suppressor.” Some malignant tumors such
as breast cancer, colon cancer, and prostate cancer are known to
have increased nuclear expression of SIRT1.**” However, in some
tumors including glioblastoma, bladder cancer, and ovarian can-
cers, reduced expression of SIRT1 was also found.** These con-
tradictory findings may be attributable to the diverse functions
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of SIRT1, which can interact with both tumor suppressors and
tumor promoters. In this study, we analyzed SIRT1, B-catenin,
and p33 together. It appears that expression of SIRT1 is closely
associated with the cytoplasmic expression of B-catenin in gas-
tric adenocarcinoma. This finding could explain why SIRT1 pos-
itive groups showed better survival. The relationship between
SIRT1 and p53 in gastric adenocarcinoma is unclear in these
study results. We could not find a relationship between SIRT1
and p33 (p=0.063). Therefore, we believe this weak correlation
may be due to a partial relationship between SIRT1 and p53.
In another study, expression of p53 showed no significant corre-
lation between SIRT1 expression cases and negative cases.'’ In
spite of the interaction between SIRT1 and p53, immunohisto-
chemical correlation may or may not exist. More intense research
dealing with SIRT1 and SIRT1-related protein is necessary to
understand the diverse roles of SIRT1 in gastric carcinogenesis.
In some studies, the various roles of DBC1 have been exam-
ined. First of all, DBC1 was found to augment signals of apop-
tosis via relocalization of the DBC1 C-terminal fragment into

% DBCI is also able to regulate the transcrip-

the mitochondria.
tional activity of some nuclear hormone receptors including re-
tinoic acid receptor a and AR.* DBCl is known to inhibit SI-
RT1 through a direct protein to protein interaction and thus
promotes p53 mediated apoptosis.” However, mutation of DB-
C1 does not direct binding to SIRT1, so it should not affect en-
zymatic activity of SIRT1 and the acetylation state of SIRT1
substrates including p53.” In this regard, a negative correlation
is expected between SIRT1 and DBC1 expressions. However, in
this study, expression of DBC1 was significantly correlated with
SIRT1 expression (p<0.001).

In agreement with our data, some study results revealed up-
regulation of DBCI in various types of malignancies. Moreover,
recent studies have reported a positive correlation of SIRT1 and
DBCl expression in human cancer tissues.*'" These results may
be due to the recently identified diverse functions of DBCI oth-
er than inhibition of SIRT1."** Though DBC1 expression of
gastric adenocarcinoma is associated with SIRT1 expression, the
role of DBC1 in gastric carcinogenesis may be other than inhi-
bition of SIRT1.

In summary, expression of DBCI, SIRT1, and cytoplasmic
and membranous B-catenin in gastric adenocarcinoma showed
significant correlations with each other. Furthermore, expres-
sions of these three proteins were associated with lower histo-
logic grade, lower tumor stage, and better patient survival. How-
ever, there was no evident association between SIRT1 and p53
protein. The role of SIRT1 and DBCI in gastric carcinogenesis
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should be considered carefully in correlation with other proteins
that interact with SIRT1 and DBCI.
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