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Abstract

AIM: To investigate H2B monoubiquitination (UH2B)
and H3K4 di- and tri-methylation (H3K4-2me, H3K4-
3me) levels and their clinical significance in gastric can-
cer (GC).

METHODS: Immunohistochemistry (IGC) was used to
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detect the differential levels of uH2B, H3K4-2me and
H3K4-3me modifications in GC specimens from chemo/
radiotherapy-naive patients who underwent potentially
curative surgical resection (7 = 159) and in a random
sampling of non-tumor gastric epithelium specimens
(normal controls, 7 = 20). The immunohistochemistry
(IHC)-detected modifications were classified as nega-
tive, low-level, or high-level using a dual-rated (stain-
ing intensity and percentage of positively-stained cells)
semi-quantitative method. The relationships between
uH2B modification levels and clinicopathological pa-
rameters of GC were assessed by a Wilcoxon rank sum
test (pairwise comparisons) and the Kruskal-Wallis H
test (multiple comparisons). The correlation between
uH2B modification and survival was estimated by
Kaplan-Meier analysis, and the role of uH2B as an in-
dependent prognostic factor for survival was assessed
by multivariate Cox regression analysis.

RESULTS: The presence and level of H3K4-2me and
H3K4-3me IHC staining was similar between the nor-
mal controls and GC specimens. In contrast, the level
of uH2B was significantly lower in the malignant gastric
tissues (vs normal control tissues) and decreased along
with increases in dedifferentiation (well differentiated >
moderately differentiated > poorly differentiated). The
level of uH2B correlated with tumor differentiation (P <
0.001), Lauren’s diffuse- and intestinal-type classifica-
tion (P < 0.001), lymph node metastasis (P = 0.049)
and tumor-node-metastasis stage (P = 0.005). Patients
with uH2B+ staining had higher 5-year survival rates
than patients with uH2B-staining (52.692 + 2.452 vs
23.739 £ 5.207, P < 0.001). The uH2B level was an in-
dependent prognostic factor for cancer-specific survival
(95%CTI: 0.237-0.677, P = 0.001).

CONCLUSION: uH2B displays differential IHC staining
patterns corresponding to progressive stages of GC.
uH2B may contribute to tumorigenesis and could be a
potential therapeutic target.

© 2013 Baishideng Publishing Group Co., Limited. All rights
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Core tip: The abundant H2B monoubiquination (uH2B)
modification detected by immunohistochemistry (IHC)
in normal human gastric epithelium is decreased in
malignant gastric cancer specimens, and the decreas-
ing trend is correlated with decreased tumor differen-
tiation, Lauren’s classification intestinal-type, presence
of lymph node metastasis, and TNM stage. Positive
uH2B staining is associated with higher 5-year surviv-
al. Multivariate analysis identified uH2B modification
level as an independent prognostic factor for gastric
cancer-specific survival. Collectively, these findings
indicate the clinical significance of IHC-detected uH2B
differential staining patterns as a potential prognostic
biomarker in early stage gastric cancer.
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INTRODUCTION

Focused public health efforts to increase awareness of
gastric cancer (GC) and implementation of screening
programs to detect malignancy in asymptomatic patients
have led to a decline in the overall mortality of this
disease worldwide. Asian countries continue to report
the highest incidence rates of GC and these cases have
worse prognosis. The low overall 5-year survival rate of
GC cases in China (about 40%)“’2] highlights the particu-
lar burden facing these nations’ healthcare systems and
the impact on the overall social and economic well-being
of their citizens.

The aggressive nature of GC remains a particular
challenge to clinical management of this malignancy,
and surgical resection of the affected tissues is the only
effective treatment, with chemo/radiotherapy provid-
ing some benefit as adjuvant treatment. However, the
efficacy of GC surgery is reliant upon the disease stage
at which it is applied. Delays associated with incorrect
or mis-diagnosis of the generally non-specific clinical
symptoms in eatly stage GC (when the tumor is localized
and has low risk of metastasis) can completely preclude
surgery. Indeed, it has been reported that > 30% of GC
patients in China are diagnosed at malignancy stages that
are too far advanced for resection to be a feasible (benefit:
risk) option”.

One way to improve timely diagnosis in GC patients
is to develop more accurate and sensitive methods of

screening, Biomarkers, such as epigenetic modifications,
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are good candidates for such tests as they are detectable
in serum samples and may reflect not only the presence
of disease, but also its prognosis (when differential levels
correspond to progressive stages of tumor pathology).
In addition, diagnostic and prognostic biomarkers repre-
sent putative molecular targets of therapeutic strategies
and may be exploited to develop more effective, less
invasive and more individualized therapies against these
aggressive tumors.

Several forms of epigenetic modifications exist, and
their various alterations to the chromatin structure affect
gene expression and have been implicated in pathologi-
cal processes underlying a multitude of disease condi-
tions, including tumorigenesis™”. Tn particular, the post-
translational modifications (PTMs) of histones, including
acetylation, methylation, phosphorylation and ubiquitina-
tion, function as regulators of DNA-associated signaling
networks required for normal physiological processesm,
such as cell growth, cycling, and movement - all important
features of human cancet””.

Compared to the other histone modifications, ubiqui-
tination is less well studied and its specific roles in many
types of tumors remain to be precisely defined. Focused
research efforts involving monoubiquitination of lysine
120 on histone H2B (uH2B), however, have begun to
clucidate its regulatory mechanism and its downstream
effects under normal physiological conditions. Upon
catalyzation by ubiquitin-conjugating enzyme (Rad6)
and ubiquitin-protein ligase (RNF20)"*"") uH2B acts to
promote or suppress gene transcription[12’13]. Intriguingly,
recruitment of RNF20 to gene promoter regions, medi-
ated by transactivators such as Gal4 or p53, has been
shown to be required for full induction of transcription
of genes related to cancer, such as p21 and MDM2. Fur-
thermore, de-regulation of uH2B has been suggested as
an etiology of cancer developmentm’lsl.

The current study was designed to investigate the
potential roles of three forms of histone modification,
uHB and di- and tri-methylation at H3 lysine 4 (H3K4-
2me and H3K4-3me, respectively), in gastric carcinoma
and in relation to its clinicopathological features. De-
tecting cancer type- and stage-specific differential im-
munohistochemistry (IHC)-staining patterns of histone
modifications may represent a useful biomarker-based
prognostic method and provide novel insights into
potentially manipulable targets of anti-GC molecular
therapies.

MATERIALS AND METHODS

Clinical samples

One-hundred-and-fifty-nine formalin-fixed, paraffin-
embedded GC tissue specimens obtained from gastrec-
tomy or upper-gastrointestinal endoscopy performed at
the Department of Gastrointestinal Surgery and Diges-
tive Endoscopy Center of West China Hospital between
January 2006 to January 2007 were selected for analysis.
The GC specimens included 23 well-differentiated, 55
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moderately-differentiated and 81 poorly-differentiated
tumors. According to the Lauren classification system,
60 were intestinal-type and 59 were diffuse-type GC. Ac-
cording to staging by the tumor-node-metastasis (TNM)
system, 15 were at stage 1, 20 were at stage II, 99 were
at stage [Il and 25 were at stage IV.

According to the medical records, all GC specimens
were obtained during potentially curative surgical resec-
tion, and none of the patients had received preoperative
chemotherapy or radiotherapy. Follow-up data was avail-
able for all patients until December 2012 or until death.

In addition, 20 non-tumor gastric mucosa specimens,
including sections from normal and inflammatory epithe-
lium, wete randomly selected for use as normal controls.

IHC staining of uH2B, H3K4-2me, and H3K4-3me

The GC and normal control specimens (5 um) were de-
paraffinized and incubated with 0.3% hydrogen peroxide
in 28% methanol for 30 min to quench the endogenous
peroxidase activity. Following EDTA/high-pressure an-
tigen retrieval, the sections were exposed to 1% bovine
serum albumin for 20 min to block non-specific bind-
ing sites and then to primary antibodies against uH2B,
H3K4-2me and H3K4-3me (Cat. No. 05-1312, 05-1338,
and 05-1339 respectively; Millipore, Billerica, MA, United
States) for 30 min. An additional 15 min post-antibody
blocking step was carried out before exposure to the
PowerVision+ poly-horseradish peroxidase (HRP)-anti-
mouse/rabbit IgG secondary antibodies (Leica Biosys-
tems, Newecastle, United Kingdom) for 30 min and HRP
antibody (VECTASTAIN®; Vector Laboratoties Inc.,
Berlingame, CA, United States) for 30 min. Immunore-
activity was visualized upon exposure to the DAB chro-
mogen. The processed tissue sections were then coun-
terstained with hematoxylin, dehydrated and mounted.

Dual-rated semiquantitative analysis of IHC staining
levels

The degree of uH2B, H3K4-2me and H3K4-3me im-
munostaining in each specimen was assessed by two
investigators (Yang JL and Wang YP) working indepen-
dently, as described below. The two sets of results were
compared and in the case of disagreement, the section
was re-examined by both investigators simultaneously
with discussion to achieve a consensus score.

For each processed specimen, three high-power (X
200) magnification fields encompassing an average of
1000 cells (range: 800-1200) were selected (BX51 mi-
croscope; Olympus, Tokyo, Japan) and image obtained
(FAST 1394 camera with accompanying QCapture suite
software; QImaging, Surrey, BC, Canada) to capture an
overall representation of different staining densities. An
immunoteactivity score (IRS) for each of the three modi-
fications detected was calculated as the product of stain-
ing intensity (SI) multiplied by percentage of positively-
stained cells (PP)!"". ST was defined according to a four-
point gradient scale, where no staining = 0, weak-coloring
(light yellow) = 1, moderate-coloring (bright yellow) = 2,
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and strong-coloring (brown) = 3. PP was defined accord-
ing to a four-point positive/negative scale, whete 0-9%
positive cells = 0, 10%-25% positive cells = 1, 26%-50%
positive cells = 2, 51%-75% positive cells = 3, and >
75% positive cells = 4.

The triplicate IRS scores for each of the three de-
tected modifications were averaged for each specimen
and used to classify the degree of uH2B, H3K4-2me and
H3K4-3me immunostaining as follows: no modification: 0;
low-level modification; 1-5; high-level modification: = 6.

Statistical analysis

All statistical analyses were performed by the SPSS soft-
ware suite, version 13.0 (SPSS Inc., Chicago, 1L, United
States). The relationships between uH2B modification
levels and clinicopathological parameters of GC were
examined by a Wilcoxon rank sum test (for pairwise
compatisons) and the Kruskal-Wallis H test (for multiple
compatisons). The correlation between uH2B modifica-
tion and survival was estimated by Kaplan-Meier analy-
sis. The role of uH2B as an independent prognostic fac-
tor for survival was assessed by multivariate Cox regres-
sion analysis. The threshold for statistical significance
was set as P < 0.05.

RESULTS

UH2B, and not H3K4-2me or H3K4-3me, shows
differential IHC staining in GC associated with extent of
tumor differentiation

The IHC staining patterns of H3K4-2me and H3K4-
3me were similar between the GC and normal control
tissues, with the nuclear staining distributed evenly,
regardless cancer status or tumor differentiation (Fig-
ure 1). In contrast, the uH2B staining patterns and IRS
scores were remarkably different between the GC and
the normal control tissues, as well as between the dif-
ferent classes of tumor differentiation (Figure 2). All 20
non-tumor mucosa specimens showed high-level uH2B
modification (= 6 IRS). The amount of GC specimens
with high-level uH2B modification decreased in con-
junction with increasing level of tumor dedifferentiation,
with IRS scores = 6 seen in 65.2% (15/23) of well-
differentiated GC tumors, 47.2% (26/55) of moderately-
differentiated GC tumors, and 2.4% (2/81) of pootly-
differentiated GC tumors. Moreover, this trend of
decreased uH2B with increased degree of differentiation
was statistically significant (P < 0.001, Table 1), suggest-
ing that uH2B may play a role in maintenance of tumor
differentiation.

Differential uH2B IHC staining correlates with Lauren
classification of the histological type of tumor

When the GC specimens were divided by the Lauren
classification, significantly more of the intestinal-type
samples showed positive uH2B staining than the diffuse-
type samples [90.0% (54/60) »s 71.2% (42/59), P <

November 28, 2013 | Volume 19 | Issue 44 |



Wang Z] et al. Decreased uH2B in gastric carcinoma

Figure 1 Immunohistochemical nuclear staining of H3K4-2me and H3K4-3me. H3K4-2me (A-D) and H3K4-3me (E-H) in normal gastric mucosa (A, E), well-
differentiated gastric cancer (GC) tumor (B, F), moderately-differentiated GC tumor (C, G), and poorly-differentiated GC tumor (D, H). Regardless of the GC differen-
tiation status, H3K4-2me and H3K4-3me displayed high-level nuclear signals, as visualized by immunohistochemistry. Magnification: x 200.

Figure 2 Immunohistochemical detection of staining patterns of uH2B in gastric cancer at various stages of differentiation. A: Normal gastric mucosa shows
high-level staining (brown); B: Well-differentiated gastric cancer (GC) shows high-level staining; C: Moderately-differentiated GC shows low-level staining; D: Poorly-
differentiated GC shows negative staining. Magnification: x 200.

0.05; Figure 3]. In addition, significantly more of the intestinal-type tumors showed high-level modification
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Figure 3 Level of nuclear staining of uH2B according to Lauren classification of tumor type. A, B: Intestinal-type tumors showing (A) high-level staining (brown)
of well-differentiated tumors and (B) fewer uH2B" cells and moderate staining (yellow) of moderately-differentiated tumors; C, D: Diffuse-type tumors showing (C) low-
level staining (light yellow) and few uH2B" cells of poorly-differentiated tumors and (D) negative staining in poorly-differentiated tumors. Magnification: x 200.

Figure 4 Immunohistochemical detection of uH2B staining at different TNM stages. A: Stage I (well-differentiated) gastric cancer (GC) tumor shows high-level
staining; B: Stage II (moderately-differentiated) GC tumor shows fewer uH2B+ cells and moderate staining (yellow); C: Stage IIl (poorly-differentiated) GC tumor shows
few uH2B+ cells and low-level staining; D: Stage IV (dedifferentiated) GC tumor shows no UH2B+ cells and negative staining. Magnification: x 200.

[55.0% (33/60) s low-level modification: 35.0% (21/60), P < 0.05; Figure 3], and this pattern was significantly dif-
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Figure 5 Kaplan-Meier curves of cancer-specific survival for gastric can-
cer patients based on uH2B" and uH2B" status, as detected by immunohis-
tochemistry. The 5-year survival rate of patients with positive uH2B staining (n
= 130) was significantly higher than that of patients with negative uH2B staining
(n=23).

Table 1 Immunohistochemical detection of uH2B modifica-

tion levels and gastric cancer clinicopathological parameters

Parameter n IHC Staining Level u/H' P value
Negative Low High

Age (yr) 3059.000 0.969
<60 93 10 62 21
=60 66 15 29 22

Sex 2728.000 0.373
Male 100 13 59 28
Female 59 12 32 15

Tumor differentiation 40.376 <0.001
Well 23 1 7 15
Moderate 55 7 22 26
Poor 81 17 62 2

Lauren classification 933.000 <0.001
Intestinal 60 6 21 33
Diffuse 59 17 35 7

Lymph node metastasis 2330.000 0.049
Absent 68 2 35 16
Present 106 23 56 27

TNM stage 12.896 0.005
I 15 1 6 8
hig 20 2 15 3
s 99 14 55 30
Y% 25 8 15 2

'u represents the test statistic of the Kruskal-Wallis H test and H repre-
sents the Wilcoxon ranks sum test. IHC: Immunohistochemistry.

ferent from that seen in the diffuse-type tumors [»s high-
level modification in diffuse-type: 11.9% (7/59), P <
0.001; Table 1].

Differential uH2B IHC staining correlates with TNM stage
and lymph node metastasis

When the GC specimens were divided by TNM stages,
a statistically significant trend in differential uH2B mod-
ification level was observed. As shown in Figure 4, the
frequency of high-level uH2B modification was 53.3%
(8/15) in stage I tumors, 15.0% (3/20) in stage I tu-
mors, 30.3% (30/99) in stage Il tumors, and 8.0% (2/25)
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Table 2 Multivariate analysis for prognostic factors in gastric

cancer-specific survival of patients

Variable Comparison RR 95% CI P value

Age (yr) <60vs = 60 0.761 0.493-1.174 0.217

Sex male vs female  0.961 0.618-1.494 0.858

Tumor differentiation ~ Well vs moderate, 0.497 0.301-0.819  0.006
poor

Lymph node metastasis Present vs absent 3.274 1.728-6.201 <0.001

TNM stage 1osIl, M, IV 1.695 1.112-2.583 0.014

uH2B modification IHC stain positive 0.400 0.237-0.677  0.001
vs negative

in stage [V tumors. The difference in frequency of high-
level uH2B modification detected in stage 1 and stage
IV tumors reached statistical significance (P = 0.005;
Table 1).

In addition, GC cases with lymph node metastasis
showed a significantly lower frequency of high-level
uH2B modification [25.4% (27/106) »s no lymph node
metastasis: 30.2% (16/53), P = 0.049; Table 1].

Prognostic significance of uH2B modification in GC

Of the 159 GC patients treated with surgical resection,
96 (60.4%) died from GC-related causes during the fol-
low-up period and six died from non-GC causes. When
the overall patient population was divided by presence
of uH2B staining, GC-related deaths were found to have
occurred in a significantly higher proportion of patients
with negative uH2B staining than those with positive
uH2B staining [88.0% (22/25) vs 55.2% (74/134), P <
0.05]. The cumulative 5-year cancer-specific survival rate
was 43.4%. Moreover, the 5-year survival rate of patients
with positive uH2B staining was significantly higher than
that of patients with negative uH2B staining (52.69 + 2.45
vs23.74 £ 5.21, P < 0.001; Figure 5).

According to Cox multivariate regression, uH2B
modification level is an independent prognostic factor
for cancer-specific survival of GC patients. The risk
of death in patients with negative uH2B staining was
2.5-times (1:0.4) that of patients with positive uH2B
modification (RR = 0.40, 95%CI: 0.237-0.677, P = 0.001;
Table 2).

DISCUSSION

In this study, immunohistochemical detection of human
GC samples was performed as a semi-quantitative ap-
proach to measure the H2B monoubiquitination at lysine
121 and investigate its potential clinical significance with
regards to diagnosis (GC »s control tissues) and prognosis
(progressive stages of GC tumorigenesis). To the best of
our knowledge, this study provides the first evidence of
correlation between uH2B modification level and clini-
copathological and prognostic features of human GC,
including tumor differentiation, Lauren’s classification,
lymph node metastasis, and TNM stage but not with sex
or age (data not shown).

The modification of H2B at lysine 121, shown by
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the percentage of positivity and intensity of immuno-
histochemical detection, was significantly less robust in
tumors of lower differentiation level. The degree of dif-
ferentiation is considered to be strongly associated with
the malignancy of cancer; therefore, this result indicates
that reduced uH2B may be correlated with a worse prog-
nosis. The more frequent and intense staining of uH2B
observed in intestinal-type tumors in the current study,
compared to the diffuse-type tumors, suggests that loss
of uH2B may contribute to GC tumor progression.
From a histological perspective, the composition of
intestinal-type GC tumors includes a remarkable amount
of ductal structures, displaying a better differentiation
than the diffuse-type GC tumors that may be related to
the better prognosis of the former tumor type!™'". Fi-
nally, the cutrrent observation of lower uH2B modifica-
tion level in higher grade TNM stages, which tend to be
more aggressive and invasive towards the inner tissues
and more metastatic, suggest that this modification may
be a useful predictive biomarker of the invasive potential
of a GC specimen.

The collected results of the current study indicate that
the progressive stages of GC are accompanied by dif-
ferential uH2B modification levels that are detectable by
IHC. Prenzel et al"” reported a similar finding for human
specimens of breast cancer. Specifically, the abundant
uH2B signals detected by IHC in normal mammary epi-
thelium and benign breast tumors were absent in most
malignant and metastatic breast tumors. Urasaki ef al™
also demonstrated drastically reduced uH2B modifica-
tion levels in breast, colon and lung cancer cells, as com-
pared to the abundant expression in matched normal
control tissues. Thus, loss of uH2B may lead to progres-
sion and metastasis of tumors, in general.

The mechanisms underlying tumor-related decreases
in uH2B remain unknown. Besides the known Rad6 and
RNF20 regulatory enzymes' ™", other de/ubiquitinating
enzymes are likely to be involved in the dynamic process
of uH2B promotion of tumorigenesis. For example,
the ubiquitin-specific protease 22 (USP22), a member
of the recently identified polycomb/cancer stem cell
signaturem, has been shown to deubiquitinate H2Aub1
or H2Bubl in vitro, suggesting functions in epigenetic
regulation, cancer progression and transcription activa-
tion™*. If USP22 plays a role in the cancer-related
differential uH2B modifications, then corresponding
changes in USP22 expression may be detected.

In fact, studies of USP22 expression level in cancer
have demonstrated significant upregulation in malignant
tumors (compared to the normal low or moderate levels
in non-cancerous skeletal, heart, muscle, liver and lung
tissues)“ and significant correlations to tumor relapse,
invasion depth, pathological stage and lymph node me-
tastasis”™. Moreover, a study of primary GC showed
that upregulated USP22 protein expression was related
to lymph node metastasis””. Future investigations may
clucidate a role for USP22 in the de-regulation of uH2B,
particularly in GC.
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Another potential regulator of tumor-related decreas-
es in uH2B is the ubiquitin-specific peptidase 49 (USP49)
complex, which specifically deubiquitinates histone H2B
in vivo to enhance the stability of a nucleosome spanning
the affected exons”". Again, further research is required
to determine whether USP49 acts as a histone H2B-
specific deubiquitinase to promote tumorigenesis.

While the current study provided clear evidence of
decreased uH2B in malignant and poorly-differentiated
human GC specimens, the physiological significance of
the loss of this histone code remains unclear. The criti-
cal roles of H3K4-2me and H3K4-3me modifications in
gene expression and cellular viability are well established;
however, the requirement for uH2B in these processes
remains controversial. Genome-wide studies have shown
that uH2B is associated mostly with actively transctibed
genes in mammals, suggesting that H2B is universally re-
quired for gene transcription. However, loss of the H2B-
specific RNF20/40 enzyme produced only moderate
effects on a fraction of the transcriptome and no overall
effects on cell viabilitypg]. This apparent differential func-
tion of H3K4 modifications and the uH2B modification
is in line with the observations of the current study of
GC tissues, whereby the uH2B level showed a unique
gradual decrease from the benign to malignant stages.

In conclusion, the compelling evidence of uH2B not
being required for viability of malignant cells in gastric
carcinoma provided by the current study indicates that
the decrease of uH2B might be an early event in GC
and could be a counteracting factor against carcinogen-

esis of GC.

COMMENTS

Background

Gastric cancer (GC) remains a significant healthcare burden worldwide, with
high mortality rates in countries with the highest incidences, such as China.
Surgery is currently the only effective treatment, but must be applied in the early
stages when the tumor is less aggressive. Unfortunately, the asymptomatic
nature of early stage GC leads to missed diagnosis and precludes early surgi-
cal management. There is an urgent need to identify sensitive biomarkers that
accurately diagnose GC at the early stage, as well as indicate prognosis for a
particular patient. Such factors may also represent novel targets of molecular
therapies, helping to overcome the limitations and risks associated with surgical
resection.

Research frontiers

The physiological and pathological roles of monoubiquitination on lysine 120 of
histone H2B (uH2B) remain to be fully elucidated. As a general transcriptional
regulator, de-regulation of uH2B may contribute to tumorigenesis and cancer
progression by promoting expression of cancer-associated genes or suppress-
ing expression of anti-tumor genes. Investigating the differential level of uH2B
in specific cancer types, such as GC, will provide insights into its clinicopatho-
logical and prognostic significance.

Innovations and breakthroughs

In this study, immunohistochemical (IHC) analysis of human GC speci-
mens was used to detect the tumor-related levels of uH2B modification.
Application of a dual-rated semi-quantitative method to score the IHC
results allowed for statistical correlation analysis of uH2B modification
level and tumor-related features. The GC-related decrease in uH2B modi-
fication level was positively correlated with extent of tumor dedifferentia-
tion, intestinal-type tumors, occurrence of lymph node metastasis, worse
TNM stage and lower 5-year survival rate. IHC-detected differential uH2B

November 28, 2013 | Volume 19 | Issue 44 |



Wang Z] et a/. Decreased uH2B in gastric carcinoma

modification may be developed as clinically useful prognostic biomarker
in early GC.

Applications

The uH2B differential staining pattern detected by IHC that accompanies pro-
gressive stages of GC not only indicated a potentially important role for this his-
tone modification in carcinogenesis, but also suggested its potential as a target
of molecular therapy.

Terminology

uH2B, the monoubiquitination on lysine 120 of histone H2B, is a general
transcriptional regulator, and its deregulation has been implicated in various
cancers. IHC is a well-established laboratory detection method that exploits the
antibody-antigen binding reaction to identify and visualize the location and level
of a target protein in tissues or individual cells.

Peer review

This paper is an interesting article regarding the role of histone modification
events in the development of GC. The results of the paper show that decrease
of uH2B might be an early event in GC, which could be a counteracting factor
against carcinogenesis of gastric cancer. Furthermore, histone modification
plays important roles in understanding the pathogenesis of gastric carcinoma,
and could be a potential therapeutic target in the future
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