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Abstract: ARTD8 and ARTD14 express in some human tumor tissues and participate in the progression of can-
cers. However, the expression of ARTD8 and ARTD14 in colorectal adenocarcinoma and their associations with 
clinicopathological characteristics are yet poorly characterized. We have investigated the expression of ARTD8 and 
ARTD14 in human colorectal adenocarcinoma and normal colorectal tissues using immunohistochemistry. Immu-
nohistochemical staining showed that ARTD8 and ARTD14 expressed in the cytoplasm and cell nucleus of human 
colorectal adenocarcinoma but only in the cytoplasm of normal colorectal tissues. Enhanced expression of ARTD8 
and ARTD14 were observed in the cytoplasm of colorectal adenocarcinoma. The ARTD8 was overexpressed in the 
cell nucleus of rectum adenocarcinoma. The cytoplasmic staining of ARTD14 was higher in poorly differentiated 
adenocarcinomas. These data suggest that ARTD8 and ARTD14 probably participate in the progression of colorec-
tal adenocarcinoma and the functions of ARTD8 and ARTD14 in the cytoplasm and nucleus maybe not identical. 
Furthermore, there is a difference in ARTD8 and ARTD14 expression pattern between colonic adenocarcinoma and 
rectal adenocarcinoma.

Keywords: ARTD8, ARTD14, colorectal adenocarcinoma, colonic adenocarcinoma, rectal adenocarcinoma, im-
munohistochemistry

Introduction

Mono-ADP ribosylation is a post-translational 
modification of proteins and comprises the 
transfer of an ADP-ribose moiety from nicotin-
amide adenine dinucleotide (NAD+) to a specif-
ic acceptor molecule (i.e., free amino acids, 
proteins, DNA) by ADP-ribosyltransferases (AR 
Ts) and certain bacterial toxins [1]. According to 
-the difference of mono-ADP ribosylated ami- 
no acids receptors, mono-ADP ribosylation has 
been subdivided into diphthamide-, arginine-, 
asparagine- and cysteine-specific ADP-ribosy- 
lation.

Currently, there are 17 different ARTDs and 5 
different ARTCs which had been found in hu- 
man tissues [2]. All the ARTs can be classifi- 
ed as poly-ADP-ribosyltransferases (ARTD1-6), 
mono-ADP-ribosyltransferases (ARDT7-17, AR- 
TC1, ARTC2, ARTC3, ARTC4, ARTC5) [3, 4]. AR- 
TD8 is a mono-ADP-ribosyltransferases and 
homologous to human BAL2b. ARTD8 is ex- 
pressed in lymphoid organs and lymphocyte 

cell lines and designated as a kind of B agg- 
ressive lymphoma protein [5]. Furthermore, 
ARTD8 also expresses in human hepatocellul- 
ar carcinoma [6]. As an intracellular protein, 
ARTD8 predominantly localizes at the perinu-
clear region in human fibrosarcoma cells and 
slightly at the peripheral region of the cells [7]. 
The expression of ARTD8 in colorectal carci- 
noma and its functions have not yet been 
elucidated.

ARTD14 has homologous amino acid sequence 
with the catalytic domain of PARPs, a centrally 
located WWE (tryptophantryptophan-glutama- 
te) domain and a single CCCH-type zinc-finger 
structure with RNA binding capabilities [8]. In 
human tissue, ARTD14 was first discovered in 
head-and-neck squamous cell by bioinformat-
ics. The expression of exogenous ARTD14 is 
located at cell nuclei in SAS cells. Moreover, it 
overexpressed in head-and-neck squamous 
cell carcinoma and oral squamous cell carcino-
ma [9]. However, the expression of ARTD14 in 
ovarian cancer cells is much lower than it in nor-
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mal human ovarian epithelial cells [10]. How- 
ever, the expression of ARTD14 in colorectal 
carcinoma and its functions have not yet been 
elucidated.

Previous studies have reported that ARTD8 can 
suppress the activity of JNK and β_-catenin-
induced transcriptions are blocked by hyperac-
tivation of JNK [11]. ARTD14 mediates β_-ca- 
tenin by repressing of AHR transactivation [12, 
13]. ARTD8 and ARTD14 both participate in the 
regulation of β_-catenin. But, it is not clear if 
there are some relationship between ARTD8 
and ARTD14.

In this study, immunochemistry assay was used 
to investigate the expression of ARTD8 and 
ARTD14 in colorectal cancer. The aim is to 
make a preliminary study on the correlation of 
colorectal carcinoma and ARTD8, ARTD14.

Materials and methods

Patients and tissue samples

Cancer tissues and corresponding distal nor-
mal tissues were obtained from 65 patients 
diagnosed colorectal adenocarcinomas bet- 
ween 2012 and 2013 from the First Affiliated 
Hospital of Chongqing Medical University. The 
ages of patients were in the range of 31 to 85 
years with a mean value of 61 years. 42 indi-

viduals were male and 23 individuals were 
female. There are 28 patients with colonic ade-
nocarcinoma and 37 patients with rectal ade-
nocarcinoma. All cases included 7 cases (11%) 
of well-differentiated adenocarcinomas, 46 ca- 
ses (71%) of moderately differentiated adeno-
carcinomas, 12 cases (18%) of poorly differen-
tiated adenocarcinomas and staged based on 
the tumor-node-metastasis (TNM) classifica-
tion (I, n=11; II, n=25; III, n=21; IV, n=8). In all, 
28 patients had lymph node metastasis, while 
the other 37 did not.

Immunohistochemistry

Tissues were fixed in formalin and embedded in 
paraffin. Consecutive -4 μm sections were cut 
from each Paraffin-embedded specimen. After 
dewaxing, the slides were immersed in differ-
ent concentrations of ethanol for hydration and 
0.3% peroxide in methanol to block endoge-
nous peroxidase. Antigen retrieval was obtai- 
ned by heating the sections in EDTA antigen 
retrieved buffer to 95°C-98°C in microwave 
oven. Then the slides were washed in phos-
phate-buffered saline for 3 times and blocked 
for 30 minutes by confining liquid (5% bovine 
serum) at 37°C. Antibodies for ARTD8 (Abcam, 
Cambridge, MA, USA)/ARTD14 (Abcam, Cam- 
bridge, MA, USA) were diluted to 1:500 and 
applied to tissue sections at 4°C overnight. The 
sections were incubated with anti-rabbit anti-
body and avidin-biotin peroxidase for 30 min at 
37°C followed by the addition of SABC. Finally, 
specimens were stained by diaminobenzidine 
(DAB) and counterstained by hematoxylin. Im- 
munostaining was scored by two independent 
experienced pathologists according to the stan-
dard presented in the study by Fromowitz et al. 
[14, 15]. The intensities of staining were divid-

Figure 1. Expression of ARTD8 in normal colorectal tissue and colorectal adenocarcinoma. A. The positive staining 
of ARTD8 in the cytoplasm of normal tissues (×400). B. The positive staining of ARTD8 in the cytoplasm of colorec-
tal adenocarcinoma (×400). C. The positive staining of ARTD8 in the cytoplasm and the cell nucleus of colorectal 
adenocarcinoma, simultaneously (×400).

Table 1. Expression of ARTD8 in colorectal ad-
enocarcinoma and normal colorectal tissue

- + ++ +++ P*
Colorectal adenocarcinoma 0 25 29 11 0.021
Normal colorectal tissue 0 12 4 1
P* (Wilcoxon test).
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ed into 4 conditions: 0 (no staining), 1 (weak 
staining, light yellow), 2 (brown), and 3 (strong, 
dark brown). 100 tumor cells were counted by 
random observations from 5 magnifications 
(10×20) per field; the proportion of positive 
cells of each slice was treated as the average 
proportion of positive cells in each field of 
vision. Positive rates were scored using the fol-
lowing scale: 0 for 0~5%; 1 for 6%~25%; 2 for 
26%~50%; 3 for 51%~75%; 4 for 75% and 
above. The final scores were obtained by score 
of intensity plus positive proportion score: <2, 
negative (-); 2~3, slight positive (+); 4~5, moder-
ately positive (++); 6~7, strongly positive (+++).

Statistical analysis

A chi-square test and the Wilcoxon test were 
applied to difference analysis. Correlation anal-
ysis was evaluated by using Spearman’s corre-
lation analysis. Results with P<0.05 were con-

0.05). However, nucleus positive staining of 
ARTD8 in the cells had no statistically signifi-
cant difference in different groups of age, sex, 
lymph node metastasis, TNM stage, invasive 
depth, tumor differentiation (P>0.05). More- 
over, no statistical difference of the ARTD8 
cytoplasmic positivity expression was shown in 
age, sex, tumor site, lymph node metastasis, 
TNM stage, invasive depth, tumor differentia-
tion groups (P>0.05) (Table 2A, 2B).

We also analyzed the expression of ARTD8 in 
the colon adenocarcinoma and rectal adeno-
carcinoma, separately. ARTD8 staining exhibit-
ed in both the cytoplasm and cell nucleus of 
colon adenocarcinoma and rectal adenocar- 
cinoma. Furthermore, the positive ratios of 
ARTD8 in the cell nucleus and cytoplasm of 
colon adenocarcinoma were higher than that of 
normal tissues, even then the difference of the 
cell nucleus was not significant (P>0.05) (Table 

Table 2A. The difference analysis of clinicopathological pa-
rameters and the expression of ARTD8
Clinicopathological 
features

No. of pa-
tients (n=65)

Positivity 
rate (%)

P* (cyto-
plasm)

P* 
(nucleus)

Age 0.638 0.357
    <60 30 46.15%
    ≥60 35 53.85%
Sex 0.171 0.575
    Males 42 64.62%
    Females 23 35.38%
Site 0.446 0.044
    Colon 28 43.08%
    Rectum 37 56.92%
Lymph node metastasis 0.785 0.851
    No 37 56.92%
    Yes 28 43.08%
Invasive depth 0.246 0.155
    Submucosa 2 3.08%
    Muscularis 11 16.92%
    Serosa and adventitia 52 80.00%
Differentiation 0.205 0.302
    Well 7 10.77%
    Moderate 46 70.77%
    Poor 12 18.46%
TNM stage 0.180 0.465
    I 11 16.92%
    II 25 38.46%
    III 21 32.31%
    IV 8 12.31%
P* (Wilcoxon test).

sidered statistically significant di- 
fferent.

Results

Expression of ARTD8 in colorectal 
adenocarcinoma

Positive staining of ARTD8 was 
detected in both colorectal adeno-
carcinoma and normal colorectal 
tissue. In colorectal adenocarcino-
ma tissue, ARTD8 located in the 
cytoplasm (Figure 1A) and also 
located in the cell nucleus in some 
cases (9/56) simultaneously 
(Figure 1B). But, ARTD8 only ex- 
pressed in the cytoplasm of norm- 
al tissues (Figure 1C). The positive 
staining of ARTD8 in the cytoplasm 
of tumors was higher than that of 
normal colorectal adenocarcino- 
ma tissues (P<0.05) (Table 1). Ho- 
wever, there was no difference for 
ARTD8 expression in the nucleus 
between tumors and normal co- 
lorectal tissues.

The association of ARTD8 expres-
sion and clinicopathological pa- 
rameters was assessed in seven 
groups. The immunostaining of AR- 
TD8 in the cell nucleus of rectal 
adenocarcinoma was higher than 
that in colon adenocarcinoma (P< 
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3A). The positive ratios of ARTD8 in the cell 
nucleus and cytoplasm of rectum adenocarci-
noma were higher than that in normal tissues 
(P<0.05) (Table 3B).

Expression of ARTD14 in colorectal adenocar-
cinoma

ARTD14 positivity was seen in both colorectal 
adenocarcinoma and normal colorectal tis-
sues. In colorectal adenocarcinoma, positive 
staining of ARTD14 located in the cytoplasm 
(Figure 2A) and also appeared in the cell nucle-
us in some cases (10/55) (Figure 2B), concur-
rently. In normal colorectal tissue, positive 
staining of ARTD14 only located in the cyto-

higher than that in normal tissues with a statis-
tically difference (P<0.05) (Table 6B).

Relationship between ARTD8 and ARTD14 in 
colorectal adenocarcinoma

In the colorectal adenocarcinoma, there was no 
correlation between the positive staining of 
ARTD8 and ARTD14 in both cytoplasm and the 
cell nucleus (P>0.05) (Table 7).

Discussion

ARTD8 has the PARP catalytic domain, which 
uses nicotinamide adenine dinucleotide (NAD+) 
as a substrate to transfer ADP-ribose onto itself 

Table 2B. The correlation analysis of clinicopathological 
parameters and the expression of ARTD8
Clinicopathological 
features

No. of pa-
tients (n=65)

Positivity 
rate (%)

P’ (cyto-
plasm) 

P’ (nu-
cleus)

Invasive depth 0.245 0.548
    Submucosa 2 3.08%
    Muscularis 11 16.92%
    Serosa and adventitia 52 80.00%
Differentiation 0.138 0.260
    Well 7 10.77%
    Moderate 46 70.77%
    Poor 12 18.46%
TNM stage 0.314 0.629
    I 11 16.92%
    II 25 38.46%
    III 21 32.31%
    IV 8 12.31%
P’ (Spearman’s correlation analysis).

Table 3A. Expression of ARTD8 in colonic adenocar-
cinoma and normal colorectal tissue

Nucleus Cytoplasm
- + P* - + P*

Colonic adenocarcinoma 27 1 0.436 0 28 0.01
Normal colorectal tissue 17 0 0 17
P* (Wilcoxon test).

Table 3B. Expression of ARTD8 in rectal adenocarci-
noma and normal colorectal tissue

Nucleus Cytoplasm
- + P* - + P*

Rectal adenocarcinoma 29 8 0.040 0 37 0.02
Normal colorectal tissue 17 0 0 17
P* (Wilcoxon test).

sis, TNM stage, invasive depth and positive 
staining of ARTD14 in the cytoplasm (P> 
0.05). While, the ARTD14 nuclear positivity 
was not significantly correlated with age, 
sex, tumor site, lymph node metastasis, 
TNM stage, invasive depth and tumor differ-
entiation (P>0.05) (Table 5A, 5B).

We also analyzed the expression of ARTD14 
in the colon adenocarcinoma and rectal ade-
nocarcinoma, separately. Positive staining of 
ARTD14 was seen in the cytoplasm and cell 
nucleus in both colonic adenocarcinoma and 
rectal adenocarcinoma. The expression of 
ARTD14 in colonic adenocarcinoma was 
higher than that in normal tissues in both 
cytoplasm and cell nucleus (P<0.05) (Table 
6A). The ARTD14 which is expressed in the 
cytoplasm of rectal adenocarcinoma was 

plasm (Figure 2C). The positive  
ratio of ARTD14 staining in the  
cytoplasm of colorectal adenocarci-
noma was significantly higher than 
those of normal colorectal tissue 
(P<0.05) (Table 4). However, ARTD14 
expression of the nucleus were no 
significant difference between tu- 
mors and normal colorectal tissues 
(P>0.05).

The relationship between clinico-
pathological characteristics and AR- 
TD14 expression was analyzed in 
seven groups. Our results revealed  
a positive correlation between the 
cytoplasmic staining of ARTD14 and 
tumor differentiation (P<0.05). Ho- 
wever, there was no notable statisti-
cally significant correlation with age, 
sex, tumor site, lymph node metasta-
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and p100, three copies of the macro domains 
that were first found at the C terminus of the 
macro-H2A histone protein and in the non-
structural proteins of several types of ssRNA 
viruses [16]. The macro domain of mH2A is 
involved in the interaction of the nucleosome-
remodeling complex SWI/SNF with chromatin, 
thus repress transcription [17]. The study pre- 
viously shown that this enzymatic activity of 
ARTD8 was related to the Stat6-mediated tran-
scription [18].

Previous publications have reported that the 
expression of ARTD8 has been detected in 
eosinophilic esophagitis and cirrhotic livers. 
The expression of ARTD8 has been seen in vari-
ous tumor tissues including B-cell lymphomas, 
hepatocellular carcinoma, and multiple myelo-
ma. As a member of the B aggressive lympho-
ma (BAL) family, ARTD8 is expressed in lym-
phoid organs and lymphocyte cell lines and it is 
linked to the aggressiveness of B-cell lympho-
mas in diffuse large B-cell lymphomas [19]. In 
human hepatocellular carcinoma, ARTD8 is 
overexpressed and has a connection with clini-
cal prognosis. It is required for tumor growth in 
human hepatocellular carcinoma [6]. ARTD8 
and its ADP-ribosyltransferase activity have 
crucial roles in the development of myeloma 
plasma. ARTD8 is highly expressed in myeloma 
plasma cells and there also has a correlation of 
ARTD8 expression with disease progression 

tissues. It suggested that ARTD8 probably par-
ticipate in the progression of colorectal car- 
cinoma.

JNK1 is a highly conserved serine/threonine 
protein kinas, which is primarily localized to the 
nucleus. JNK1 controls cell apoptosis and dif-
ferentiation by integrating Wnt pathway and 
activating PKM2 by phosphorylation at Thr365 
[6, 20]. It has been reported that ARTD8 knock-
down markedly increased JNK1 activity in MM 
cell OPM-2 andARTD8 specifically bounding to 
JNK1p46 through its C-terminal portion. The 
overexpression of ARTD8 completely suppr- 
essed JNK1 activity. ARTD8 suppresses JNK1 
result in the inhibition of the PKM2 activity. The 
inactivation of PKM2 which promotes the 
Warburg effect and tumor growth has been 
associated with the growth and survival of mul-
tiple cancer cells [21]. Besides, the inhibition of 
JNK leads to increased nuclear β_-catenin ac- 
cumulation. The accumulation of nuclear β_- 
catenin functions as a transcriptional activator 
by getting together with the DNA binding pro-
tein TCF-4. When β_-catenin accumulates in 
the nuclear, the expression of c-myc is up-regu-
lated [11]. In colorectal cancer cells, it is not 
clear if the ARTD8 expression increased could 
repress JNK1, resulting in the inactivation of 
PKM2 and β_-catenin accumulation, then leads 
to colorectal carcinoma. It is needed to be fur-
ther studied.

Figure 2. Expression of ARTD14 in normal colorectal tissue and colorectal adenocarcinoma. A. The positive stain-
ing of ARTD14 in the cytoplasm of normal tissues (×400). B. The positive staining of ARTD14 in the cytoplasm of 
colorectal adenocarcinoma (×400). C. The positive staining of ARTD14 in the cytoplasm and the cell nucleus of 
colorectal adenocarcinoma, simultaneously (×400).

Table 4. Expression of ARTD14 in colorectal adeno-
carcinoma and normal colorectal tissue

- + ++ +++ P P*
Colorectal adenocarcinoma 9 25 23 8

0.011 0.025
Normal colorectal tissue 7 5 5 0
P (chi-square test), P* (Wilcoxon test).

and poor survival in multiple myeloma. 
Furthermore, ARTD8 expression is stronger 
in the nucleus as compared with the cyto-
plasm in multiple myeloma. But the expres-
sion of ARTD8 in colorectal cancer is unclear. 
Our researches first showed that the ARTD8 
expression of cytoplasm in colorectal ade-
nocarcinoma was more than that in normal 
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In addition, ARTD8 can promote the binding of 
Stat6 to target genes, such as Fcer2a, it also 
associates with HDAC 2 and 3 [18]. By CHIP 
analysis, it has been shown that ARTD8 also 
has the ability to associate with DNA and asso-
ciates with promoter rather than the coding 
sequence of the gene. It indicates that ARTD8 
has its own function in the nucleus. In our 
researches, the results showed that ARTD8 
was not only located in the cytoplasm and also 
in the nucleus in colorectal adenocarcinoma. 
This condition was similar to the expression of 
ARTD8 in multiple myeloma. However, in the 
normal colorectal tissue, ARTD8 was only seen 
in the cytoplasm. Despite the positive ratio of 
ARTD8 was no statisticaldifference between 
colorectal carcinoma and normal colorectal tis-
sue, it is higher in colorectal carcinoma than 
that in normal colorectal tissue. It suggested 
that the functions of ARTD8 in the cytoplasm 
and nucleus maybe not identical in some cases.

is primarily localized to the nucleus, although it 
has also been seen to exhibit cytosolic stain- 
ing in HeLa cell [24]. In oral squamous cell car-
cinoma, ARTD14 have been proved overex-
pressed [9]. The expression of ARTD14 in 
colorectal cancer is unclear. Our study revealed 
that the positive staining of ARTD14 was 
observed in both colorectal adenocarcinoma 
and normal colorectal tissue. This condition is 
analogous to the expression of ARTD14 in 
ovary. However, we found the expression of 
ARTD14 in colorectal adenocarcinoma was 
higher than it in normal colorectal tissue. 
Meanwhile, our research also showed that the 
expression in poorly differentiated colorectal 
carcinoma was higher than it in well differenti-
ated colorectal carcinoma. It was totally differ-
ent from the expression of ARTD14 in ovary. 
The results suggested that ARTD14 probably 
participate in the progression of colorectal car-
cinoma. But the difference of ARTD14 expres-

Table 5A. The difference analysis of clinicopathological param-
eters and the expression of ARTD14
Clinicopathological 
features

No. of pa-
tients (n=65)

Positivity 
rate (%)

P* (cyto-
plasm)

P* 
(nucleus)

Age 0.583 0.299
    <60 30 46.15%
    ≥60 35 53.85%
Sex 0.215 0.099
    Males 42 64.62%
    Females 23 35.38%
Site 0.076 0.25
    Colon 28 43.08%
    Rectum 37 56.92%
Lymph node metastasis 0.458 0.375
    No 37 56.92%
    Yes 28 43.08%
Invasive depth 0.236 0.236
    Submucosa 2 3.08%
    Muscularis 11 16.92%
    Serosa and adventitia 52 80.00%
Differentiation 0.070 0.688
    Well 7 10.77%
    Moderate 46 70.77%
    Poor 12 18.46%
TNM stage 0.752 0.141
    I 11 16.92%
    II 25 38.46%
    III 21 32.31%
    IV 8 12.31%
P* (Wilcoxon test).

ARTD14 is a TCDD-inducible poly 
(ADP-ribose) polymerase coded by 
TiPARP gene, which is located on 
chromosome 3 and includes 6 
exons [22]. There are 43% amino 
acid sequence in ARTD14 and they 
are homologous to the catalytic 
domain of PARPs [23]. ARTD14 
contains a shortened connecting 
loop and an isoleucine in place of 
the catalytic glutamate which is a 
critical residue within the HYE tri- 
ad sequence. H532, Y564 and 
I631 of ARTD14 are tantamount  
to the catalytic HYE triad. Becau- 
se of lacking the equivalent cata-
lytic E988 residue of PARP-1, AR- 
TD14 shares the activity of ARTs 
instead of the activity of Poly (ADP-
ribose) polymerases [23]. It has 
confirmed ARTD14 could catalyze 
core histones as well as itself. The 
expression of ARTD14 has been 
detected in many murine tissues, 
such as liver, kidney, testis, spleen. 
The expression of ARTD14 is also 
seen in human tissues. ARTD14 
had been observed in normal pri-
mary human ovarian surface epi-
thelial cells and ovarian cancer 
cells, but the expression of ARTD14 
in normal human ovarian surface 
epithelial cells was much higher 
than it in ovarian cancer cells. 
Researchers have found ARTD14 
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sion in different tissues and different tumors is 
no immediately clear.

Currently, little is known about the function of 
ARTD14. It has confirmed that ARTD14 could 
catalyze core histones as well as itself [13]. 

currently. It is not similar to the expression of 
ARTD14 in HeLa cell. At the same time, the 
expression of ARTD14 was only observed in the 
cytoplasm in normal colorectal tissue. This 
shows that locations of ARTD14 may have a dif-
ference in normal tissues between in tumor tis-
sues. And the function of ARTD14 in the nucle-
us of colorectal cancer cell requires a further 
exploration.

Accumulating evidence suggests that the me- 
chanism of colorectal carcinoma conferred by 
various environmental and genetic factors is 
different for proximal and distal tumors. Colon 
and rectum have different embryological ori-

Table 5B. The correlation analysis of clinicopathological 
parameters and the expression of ARTD14
Clinicopathological 
features

No.of patients 
(n=65)

Positivity 
rate (%)

P’ (cyto-
plasm)

P’ (nu-
cleus)

Invasive depth 0.678 0.090
    Submucosa 2 3.08%
    Muscularis 11 16.92%
    Serosa and adventitia 52 80.00%
Differentiation 0.044 0.611
    Well 7 10.77%
    Moderate 46 70.77%
    Poor 12 18.46%
TNM stage 0.531 0.891
    I 11 16.92%
    II 25 38.46%
    III 21 32.31%
    IV 8 12.31%
P’ (Spearman’s correlation analysis).

Table 6A. Expression of ARTD14 in colonic adenocar-
cinoma and normal colorectal tissue

Nucleus Cytoplasm
- + P* - + P*

Colonic adenocarcinoma 22 6 0.043 3 25 0.008
Normal colorectal tissue 17 0 7 10
P* (Wilcoxon test).

Table 6B. Expression of ARTD14 in rectal adenocarci-
noma and normal colorectal tissue

Nucleus Cytoplasm
- + P* P

Rectal adenocarcinoma 33 4 0.163 6 31 0.046
Normal colorectal tissue 17 0 7 10
P* (Wilcoxon test), P (chi-square test).

Table 7. Expression of ARTD8 and ARTD14 in 
the cell nucleus of colorectal adenocarcinoma

ARTD8
ARTD14 - + P’
- 8 47 0.707
+ 1 9
P’ (Spearman’s correlation analysis).

ATRD14 appears to influence tran-
script levels of Zfp42, Sox2, Pecam1 
and Prdm14 [25]. The 3’end and the 
5’ end sequences of ARTD14 have hi- 
gh homology to RM1 and TIL, respec-
tively. TIL is induced in T cells infil-
trating progressing tumors, suggest-
ing that ARTD14 might have a role in 
cancer progression [23]. The absen- 
ce of ARTD14 not only causes ste-
atohepatitis but also leads to dioxin-
induced chronic toxicity, including 
metabolic disease and liver cancer 
[26]. Nevertheless, the loss of AR- 
TD14 promotes development of ova- 
rian cancer. ARTD14 also acts as a 
repressor of AHR transactivation. 
ARTD14 knockdown significantly 
increases constitutive AHR protein 
levels and its ability to repress AHR 
is dependent on its zinc-finger and 

catalytic domains. ARTD14 may regulate 
AHR by increasing the proteolytic degrada-
tion of AHR. The research has confirmed 
that AhR-_/-_ mice frequently developed 
colonic tumors, mostly in the cecum near 
the ileocecal junction. ARH plays an impor-
tant role in promoting degradation of endog-
enous β_-catenin [12]. The accumulation of 
β_-catenin is an acknowledged mechanism 
of carcinogenesis and differentiation [27]. 
But if ARTD14 repress AHR, resulting in the 
accumulation of β_-catenin, then affects 
the differentiation of colorectal carcinoma 
was needed to be further studied.

In our researches, we also observed that 
the expressions of ARTD14 located in the 
cytoplasm and some of them located in the 
nucleus of colorectal adenocarcinoma con-
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gins. The origins of the colon from embryonic 
mid gut and hind gut. This may account for the 
biological differences in colon and rectum tu- 
mors. Furthermore, the previous research has 
shown that tumors in the right/ascending co- 
lon are more likely to be hypermethylated with 
an elevated mutation rates than other colorec-
tal carcinomas [28]. Microsatellite instability 
and the CpG island methylator phenotype (CI- 
MP) are frequently associated with tumors in 
the right colon [29]. However, chromosomally 
unstable probably relates to the tumors in the 
distal bowel. Gender is likewise a kind of factor 
causing the difference between colon cancer 
and rectum cancer. Due to the differences in 
colon and rectum tumors, we also analyzed the 
expression of ARTD8 and ARTD14 in colon and 
rectum tumors, respectively. Our results sh- 
owed that the expression of ARTD8 in the cell 
nucleus of rectal adenocarcinoma was higher 
than that in normal tissues. But there was not a 
notable statistically difference of the positive 
staining in the cell nucleus between colonic 
adenocarcinoma and normal tissues. The dif-
ference of ARTD8 staining in the cell nucleus 
between colonic adenocarcinoma and rectal 
adenocarcinoma suggested that the function 
of ARTD8 in the colonic adenocarcinoma and 
rectal adenocarcinoma is not indistinguisha- 
ble.

Despite the higher expression in the cytopla- 
sm in both colonic adenocarcinoma and rec- 
tal adenocarcinoma, there is only a difference 
of expression of ARTD14 in the cell nucleus 
between colonic adenocarcinoma and rectal 
adenocarcinoma. Researchers have shown th- 
at ARTD14 could catalyze core histones. His- 
tones are the indispensable protein compo-
nents of chromatin. Mono-ADP ribosylation of 
histones is thought to be linked to DNA repair 
and cell proliferation [30]. Ushiroyama and his 
coworkers show that mono-ADP-ribosylation of 
histone H1.3 on arginine residue R33 may 
reduce cyclic AMP-dependent phosphorylation 
of histone H1.3 on serine residue 36 [31]. In 
interphase, the phosphorylation of H3 corre-
lates with chromatin relaxation. In mitosis, the 
phosphorylation of H3 correlates with chromo-
some condensation. Chromatin relaxation and 
chromosome condensation are indispensable 
for gene expression. On the basis of previous 
researches and our results of colonic adeno-
carcinoma and rectal adenocarcinoma, we pre-
sume that ARTD14 may be involved in the gene 

expression progress by catalyzing histone in 
colonic adenocarcinoma, which may not be as 
the same as the function of it in rectal adeno-
carcinoma. But the detail is needed to be fur-
ther studied.

In our study, there was no further correlation of 
the positive staining of ARTD8 and ARTD14 in 
both cytoplasm and the cell nucleus. It suggest-
ed that ARTD8 and ARTD14 maybe have their 
own function in colonic adenocarcinoma and 
rectal adenocarcinoma. The molecular mecha-
nism of ARTD8 and ARTD14 in colorectal carci-
noma may not be identical. But the exact func-
tions of ARTD8 and ARTD14 in colonic ade- 
nocarcinoma and rectal adenocarcinoma are 
still needed to be studied.

In brief, the current results first demonstrated 
that the expression of ARTD8 and ARTD14 in 
colorectal carcinoma was more than that in 
normal colonrectal tissues. The expression of 
ARTD8 and ARTD14 in colorectal carcinoma is 
not identical and there is a difference in their 
expression pattern between colonic adeno- 
carcinoma and rectal adenocarcinoma. These 
results suggest that the expression of ARTD8 
and ARTD14 may correlate with the progres-
sion of colorectal carcinoma. But the exact 
action of the expression of them is needed to 
be studied. Whether the expression of ARTD8 
and ARTD14 may serve as a potential target for 
directed therapy in colorectal carcinoma re- 
mains unclear, also needed to be further stu- 
died.
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