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Abstract

Background: Colorectal cancer (CRC) is one of the most commonly seen malignan-
cies worldwide, yet its regulatory mechanisms still need to be further illuminated.
Abundant evidence revealed that aberrant expression of cancer-related genes con-
tributes to CRC progression. DEP domain containing 1 (DEPDC1) has been found
to play a crucial role in the carcinogenesis and development of malignancies.
Nevertheless, limited studies have been concerned with the role of DEPDC1 in CRC.
This study aimed to investigate the relationship between DEPDC1 expression and
CRC clinicopathological parameters.

Methods: Solid CRC tissues and adjacent noncancerous tissues (ANCTs) (n = 150)
were chosen randomly to detect the mRNA expression levels of DEPDC1 by real-time
quantitative reverse transcription-polymerase chain reaction (RT-gPCR). Formalin-
fixed, paraffin-embedded (FFPE) blocks of CRC tissues and ANCTs (n = 150) were
acquired to examine DEPDC1 protein expression levels by immunohistochemistry
(IHC).

Results: DEPDC1 was significantly overexpressed in CRC tissues than that in ANCTs
(P <.05). High protein expression of DEPDC1 was associated with poorer TNM stage
and recurrence (P < .001 and P = .003, respectively). Kaplan-Meier survival analy-
sis showed significantly shorter overall survival (OS) and disease-free survival (DFS)
in DEPDC1 protein high-expression group compared with low-expression group
(P < .05). Univariate analysis demonstrated that DEPDC1 protein expression was cor-
related with DFS (P = .005) and OS (P = .006). Multivariate analysis revealed that the
combination of DEPDC1 protein expression and TNM stage has statistical signifi-
cance in CRC prognosis prediction (P = .024 and P = .009, respectively).
Conclusions: DEPDC1 may act as a potential biomarker for CRC detection as well as

a prognostic predictor concerning the survival of CRC patients.

KEYWORDS

biomarker, colorectal cancer, DEPDC1, prognosis

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2020 The Authors. Journal of Clinical Laboratory Analysis published by Wiley Periodicals LLC

J Clin Lab Anal. 2020;34:€23634.
https://doi.org/10.1002/jcla.23634

wileyonlinelibrary.com/journal/jcla 1of7


www.wileyonlinelibrary.com/journal/jcla
https://orcid.org/0000-0003-1262-9853
mailto:﻿
http://creativecommons.org/licenses/by/4.0/
mailto:hjm_nb@163.com

SHEN anp HAN

MWI LEY

1 | INTRODUCTION

Colorectal cancer (CRC) is one of the most commonly seen malig-
nant tumors. In recent years, the burden of CRC disease has contin-
ued to increase worldwide.'* According to latest statistics on the
prevalence of malignant tumors in China, the incidence of CRC ranks
4th and 3rd among men and women, respectively, while the mortal-
ity ranks 5th among men and 4th among women.? For many years,
treatment plan and prognosis judgment of CRC have been contin-
uously explored. With the advancement of radiotherapy and che-
motherapy, molecular targeted biological therapy, and the increasing
emphasis on early detection, the short-term prognosis of CRC pa-
tients has been significantly improved, but the long-term prognosis
is still poor, and the 5-year overall survival rate of advanced patients
is still less than 20%.2 With the widespread application of molecular
targeted drugs in the treatment of CRC, it is becoming more and
more important to select appropriate markers for efficacy predic-
tion. In recent years, the continuous development and clinical ap-
plication of targeted drugs have effectively improved the prognosis
of CRC patients, but the treatment effect of some patients is still
unsatisfactory due to individual differences. Therefore, how to accu-
rately screen effective populations through markers with predictive
efficacy has become the focus and difficulty of targeted therapy.>”
Many studies have shown that the development process of CRC
is closely related to the expression or structural abnormality of a
variety of oncogenes, tumor suppressor genes, and their products.
Therefore, research on the molecular level to find CRC-related tar-
gets can provide directions for predicting the efficacy of CRC tar-
geted therapy and formulating precise treatment plans.>%°

Human DEP domain containing 1 (DEPDC1), a gene containing a
highly conserved DEP region, expresses related proteins containing
DEP (namely Dishevelled, EGL-10 and Pleckstrin) domain. The DEP
domain is a protein sequence composed of nearly 100 amino acids.
The protein containing this domain is involved in regulating various
cellular functions, such as cell membrane anchoring, signal transduc-
tion, establishment of cell polarity, and regulation of small molecule
GTPases.'*'2 Studies have found that DEPDC1 is associated with
cell cycle progression, and abnormal expression of DEPDC1 can be
observed in numerous malignant tumors including bladder cancer,
breast cancer, and hepatocellular cancer (HCC).“’” Nevertheless,
the biological role of DEPDC1 in CRC remains hardly known. In
our study, we aimed to detect the relationship between DEPDC1
expression levels and clinicopathological parameters to analyze
whether this novel gene serves as a biomarker of CRC.

2 | MATERIALS AND METHODS
2.1 | Patient and tissue samples
All samples were obtained from Fudan University Shanghai Cancer

Center. Formalin-fixed, paraffin-embedded (FFPE) blocks of CRC tis-

sues (n = 150) and adjacent noncancerous tissues (ANCTs) (n = 150)

were acquired from January 2011 to May 2013, along with available
clinical-pathological data. Fresh tissues from CRC patients were pre-
served in RNAlater (n = 150) in liquid nitrogen and stored in a - 80°C
cryogenic freezer. The inclusion criteria were as follows: (a) adeno-
carcinoma; (b) age: 18-75 years old; (c) staging: stage II-lll; (d) no pre-
operative chemotherapy or radiotherapy and targeted drug therapy
before surgery; (e) no history of malignant tumors in other organs;
(f) no family history mainly including familial adenomatous polyposis
and hereditary non-polyposis colorectal cancer; and (g) more than
5 years of follow-up time. All CRC samples were independently as-
sessed according to the WHO Classification of Tumours 5th Edition
(2019) by two academic gastrointestinal pathologists to verify can-
cerous tissues and ANCTs. The data for clinicopathological param-
eters were collected from pathology diagnosis reports. This study
was approved by the research ethics committee of Fudan University
Shanghai Cancer Center, and the participants provided informed

consent for the use of their tissues in this study.

2.2 | RNA extraction and real-time quantitative
reverse transcription-polymerase chain reaction

Total RNA was extracted from 150 CRC tissues and ANCTs using the
TRIzol reagent (Invitrogen) following the instructions. A spectropho-
tometer (NanoDrop) and a Bioanalyzer (Agilent 2100) were utilized
to evaluate the RNA concentration and purity, respectively. Based
on 1 OD260 nm = 40 pg of RNA, the amount of RNA was tested,
with an A260/A280 ratio from 1.8 to 2.1 as a criterion to qualify the
RNA used in the experiments.?° First-strand cDNA synthesis was
performed by PrimeScript RT Master Mix (Sigma). The housekeeping
gene GAPDH was utilized as an endogenous control. The cycling con-
ditions for DEPDC1 and GAPDH were as follows: 95°C for 2 minutes
(one cycle), followed by 95°C for 15 seconds (40 cycles), with the last
extension at 60°C for 60 seconds. Dissolution curve analysis was
performed after the cycle was over (95°C-15 seconds; 60°C-30 sec-
onds; 95°C-15 seconds). The gene DEPDC1 was amplified according
to the following primers: 5'-GCTACAAGTAAAGAGGGGATGG-3'
(forward) and 5-GGACAGAAAGGTAAGTCAGTGGG-3' (reverse).
The endogenous GAPDH gene was amplified according to the fol-
lowing primers: 5_- GCACCGTCAAGGCTGAGAAC (forward) and
5 - ATGGTGGTGAAGACGCCAGT-3_ (reverse). Each measurement
was repeated in triplicates. Gene expression in the 150 CRC tissues
was examined by relative quantification method, with comparative
cycle threshold (CT) (2 "2%) method for relative gene expression.

2.3 | Immunohistochemistry and evaluation of
IHC staining

In total, 150 CRC tissues and ANCTs FFPE blocks were collected,
and immunohistochemistry (IHC) assay was conducted using 4.5 pm
paraffin sections. Sections were deparaffinized and rehydrated,
then boiled with EDTA (pH 9) for approximately 10 minutes, and
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treated with 3% H,0, in methanol for 30 minutes. After antigen
recovery, 5% bovine serum albumin (BSA) was utilized for block-
ing non-specific binding. Then, the slides were incubated at 4°C
overnight with primary antibodies. Envision two-step method was
performed, and the DEPDC1 rabbit anti-human polyclonal antibody
(Sigma-Aldrich) was utilized at a 1:400 dilution. CRC tissue slides
with the incubation of primary antibody were utilized as negative
controls.?* Immunostaining of the cell nucleus was scored.? Scoring
was performed following the previous description.?? Staining inten-
sity was classified as 0-3 scales: O, absence; 1, weak; 2, moderate;
and 3, strong. The percentage of positive tumor cells was scored as
follows: 0O, absence of tumor cells; 1, <33% positive tumor cells; 2,
33%-66% positive tumor cells; and 3, >66% tumor cells. The final
score was calculated by multiplying the staining intensity by the per-
centage score, ranging from O to 9. Scoring was conducted by two
pathologists in a double-blind manner. Differences larger than 10%

need to be counted again.

2.4 | Statistical analysis

In this study, SPSS 23.0 software was used for statistical analysis.
On the basis of the mean of CRC tissue expression, data were listed
as the means + standard deviations for high or low DEPDC1 expres-
sion levels. Chi-square test was used for the comparison of DEPDC1
protein expression between CRC tissues and ANCTs, as well as
the relationships between clinicopathological characteristics and
DEPDC1. Differences between measurement data were examined
by Student's t test. Survival curves were plotted by Kaplan-Meier
method. Cox proportional hazard models (both Univariate and multi-
variate) were utilized to evaluate the correlations between CRC clini-
cal characteristics and DEPDC1 expression. Values of P < .05 were

defined as statistical significant.

3 | RESULTS

3.1 | DEPDCI1 expression levels in CRC tissues and
ANCTs

We investigated whether DEPDC1 expression is detectable and
different in CRC tissues compared with ANCTs. In total, 150 CRC
patients were enrolled in the study. RT-qPCR was performed with
RNAs of CRC tissue samples to examine DEPDC1 mRNA expression
levels. Statistics showed that median relative expression of DEPDC1
in CRC tissues and ANCTs was 3.233 and 2.112, respectively; 95%
confidence interval (Cl) of the difference: lower, 1.465; upper, 2.601.
The results manifested that DEPDC1 mRNA expression was signifi-
cantly higher in CRC tissues than that in ANCTs (P < .05, Figure 1).
Next, we performed IHC to detect the protein expression of DEPDC1
in 150 CRC tissue samples and ANCTs. We observed that the stain-
ing of DEPDC1 was in nucleus of CRC tumor cells (Figure 2A-F). The
proportion of DEPDC1 high expression was 72.0% (108/150), while
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FIGURE 1 DEPDCI1 was significantly highly expressed in
CRC tissues than in ANCTs (n = 150, *P < .05). ANCTs, adjacent
noncancerous tissues; CRC, Colorectal cancer

the number was 28.0% (42/150) in DEPDC1 low-expression group,
compared to 38.0% (57/150) and 62.0% (93/150) in ANCTs, respec-
tively, which shows a statistical significance between the DEPDC1
protein expression of CRC and ANCTs (P =.019, Table 1).

3.2 | DEPDC1 expression and clinicopathological
parameters of CRC

Then, we assessed the association between the DEPDC1 protein
expression and clinicopathological factors. As shown in Table 2, el-
evated DEPDC1 protein expression was correlated with poorer TNM
stage and recurrence (P < .001 and P = .003, respectively). There
was no significant correlation between DEPDC1 protein expression
and other clinicopathological parameters, such as age, gender, tumor

location, tumor size, differentiation, or state of life (P > .05, Table 2).

3.3 | Correlation between DEPDC1 expression and
CRC patient prognosis

By Kaplan-Meier analysis, disease-free survival (DFS) and overall
survival (OS) curves were calculated based on different DEPDC1
protein levels in CRC. We demonstrated that patients with high
DEPDC1 protein expression had a shorter DFS and OS than patients
with low DEPDC1 protein expression (P < .05, Figure 3). Univariate
analysis revealed that the relative level of DEPDC1 protein expres-
sion and TNM stage was correlated with DFS (P =.005 and P =.001,
respectively, Table 3), as was the same concerning OS (P = .006 and
P < .001, respectively, Table 3). The other clinicopathological fea-
tures, such as age, gender, tumor size, tumor location, differentia-
tion, or state of life, were not significant prognosis factors (P > .05,

Table 3). Multivariate analysis showed that the combination of
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FIGURE 2 Representative
immunostaining of DEPDC1 in CRC

tissues and ANCTs (EnVision). (A) CRC
positive, weak; (x100). (B) CRC positive,
weak; (x200). (C) CRC positive, strong;
(x100). (D) CRC positive, strong; (x200)
(E) ANCTs negative; (x100). (F) ANCTs
negative; (x200). ANCTs, adjacent
noncancerous tissues; CRC, Colorectal
cancer
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TABLE 1 Comparison of DEPDC1 protein expression in CRC
tissues and ANCTs

DEPDC1 expression
Sample types No. High (n%) Low (n%) %2 P
CRC 150 108 (72.0) 42 (28.0) 5.542 .019
ANCTs 150 57 (38.0) 93(62.0)

Abbreviations: ANCTs, adjacent noncancerous tissues; CRC, Colorectal
cancer.

DEPDC1 protein expression and TNM stage has statistical signifi-
cance in predicting prognosis (P = .024 and P = .009, respectively,
Table 4).

4 | DISCUSSION
This research aimed to reveal the potential role of DEPDC1 ex-
pression in CRC clinical cohorts. In our study, we demonstrated

that DEPDC1 expression is strongly correlated with some of the

clinicopathological parameters and prognosis in CRC, thereby spec-
ulating that DEPDC1 overexpression might contribute to CRC devel-
opment and the poorer prognosis of CRC patients. So we inferred
that DEPDC1 might be considered as a novel biomarker for CRC can-
cer development and prognosis monitoring.

DEPDC1 overexpression has been found negatively correlated

with the prognosis of many malignant tumors.!?1%%

Initially,
Kanehira et al discovered that DEPDC1 was overexpressed in blad-
der carcinoma, with no positive expression found in 24 other normal
tissues (such as lung, kidney, and ovary) except testis.'? Recent study
showed that DEPDC1 was overexpressed in breast cancer tissues,
with its mRNA level closely related with poor prognosis and pro-
gression of breast cancer.* In addition, DEPDC1 has been reported
up-regulated in HCC and correlated with diagnosis as well as poorer
prognosis of HCC patients.* In our study, we first detected the ex-
pression of DEPDC1 in 150 pairs of CRC and ANCTs by RT-gPCR
and found that the mRNA expression level of DEPDC1 in CRC tis-
sues was significantly higher than that in ANCTs. By IHC, we ex-
amined the protein expression of DEPDC1 in 150 CRC tissues and
ANCTs and observed that the staining of DEPDC1 was in nucleus
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TABLE 2 Relationship between DEPDC1 protein expression and
CRC patient clinicopathological parameters

DEPDC1 expression
Clinicopathological High
parameters No. Low (42) (108) P
Gender
Male 87 21 66 216
Female 63 21 42
Age (y)
<60 89 23 66 477
260 61 19 42
Tumor size (diameter)
<5cm 92 25 67 777
25cm 58 17 41
Location
Colon 99 29 70 .623
Rectum 51 13 38
Differentiation
Well-moderate 101 26 75
Poor 49 16 33 377
TNM stage
Il 83 36 47
1} 67 6 61 <.001
Recurrence
Without 85 32 53 .003
With 65 10 55
State of life
Survival 104 28 76 .659
Death 46 14 32

Abbreviations: CRC, Colorectal cancer.
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of tumor cells, and the proportion of DEPDC1 high expression was
significantly greater in CRC compared to that in ANCTs (P = .019).
These data support the view that DEPDC1 expression levels may
be associated with CRC progression. Meanwhile, we assessed the
relationship between DEPDC1 protein expression and clinicopatho-
logical parameters and concluded that high expression of DEPDC1
in CRC was correlated with TNM stage and recurrence (P < .001 and
P =.003, respectively), while with no significant correlation between
DEPDC1 expression and other clinicopathological features (such as
age, gender, tumor size, tumor location, differentiation, or state of
life, P > .05). Furthermore, high DEPDC1 protein expression exhib-
ited poor OS and DFS, and multivariate analysis revealed that the
combination of DEPDC1 protein expression and TNM stage has sta-
tistical significance in predicting prognosis, indicating that DEPDC1
might be a potential prognostic predictor for CRC in clinical practice.
Further studies might verify its prognostic prediction significance in
a larger cohort of CRC samples with various histological subtypes.
In addition to correlation with poor prognosis of cancer, nu-
merous studies also explored the biological roles and regulatory
mechanisms of DEPDC1 in different malignant tumors. Harada Y
et al discovered that DEPDC1 protein inhibits A20 gene expression
through binding to ZNF224 (a transcription repressor), leading to
IKB-a protein phosphorylation and degradation, thereby promoting
the separation and activation of NF-xB and IKB-«, causing its down-
stream DNA sites of tumor-related target genes combined to activate
oncogenes and induce bladder cancer.® Another research concern-
ing endometrial cancer found that DEPDC1 is involved in cell prolif-
eration and restrain apoptosis of endometrial cancer cell lines, and
it promotes tumor growth through the PCDH10-DEPDC1-Caspase
signal regulation pathway.'? Furthermore, DEPDC1 protein has also
been found to pass through microtubule-targeted chemotherapy
through the JNK-dependent pathway, thereby down-regulating the
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FIGURE 3 DEPDC1 overexpression predicted poorer DFS and OS in CRC patients. (A) Relationship between DEPDC1 protein expression
and DFS. (B) Relationship between DEPDC1 protein expression and OS. CRC, Colorectal cancer; DFS, disease-free survival; OS, overall

survival
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TABLE 3 Univariate Cox regression model for the survival of
CRC patients

DFS ()

Clinicopathological

parameters x2 P %2 P
Gender 0.425 514 1.193 .275
Age (y) 0.367 .544 0.949 .330
Location 0.129 .720 0.299 .585
Tumor size 0.277 .599 0.816 .366
Differentiation 0.574 751 0.409 .815
TNM stage 10.196 .001 12.183 <.001
DEPDC1 expression 7.939 .005 7.524 .006

Abbreviations: CRC, Colorectal cancer; DFS, disease-free survival.

TABLE 4 Multivariate Cox regression model for the survival of
CRC patients

95% ClI for Exp(B)
Clinicopathological _—

parameters Exp(B) Lower Upper P
DEPDC1 expression 2.228 1.111 4.468 .024
TNM stage 2.183 1.219 3.909 .009

Note: All statistical tests were two-sided.

Abbreviations: Cl, confidence interval; Exp(B)=0R, odds ratio.

anti-apoptotic BCL-2 family MCL-1 Protein and inhibiting cell apop-
tosis.?® By inhibiting the expression of DEPDC, it can inhibit tumor
cell growth and promote cell apoptosis.'®?* In a recent report con-
cerning CRC, researchers found that the expression level of DEPDC1
in CRC tissues is significantly higher than that in adjacent tissues and
plays an oncogenic role in colon cancer cells.?> Another study fur-
ther confirmed that knocking out DEPDC1 significantly inhibits pro-
liferation, migration as well as invasion in colon cancer cells, as well
as hinder the epithelial-mesenchymal transition of intestinal cancer
cells. After further exploration, they found that down-regulating
DEPDC1 can reduce zest in intestinal cancer cells. Suppression of
zest 12 (SUZ12) protein expression leads to a reduction of trimethyl-
ation at lysine 27 of histone H3 (H3K27me3).% It is speculated that
DEPDCI1 is closely related to the growth and progression of CRC.
However, due to few related studies and authoritative reports, its
mechanism of action still needs to be further explored and verified.
In summary, with the deepening of research on DEPDC1, it has been
found that it plays a significant role in the growth and progression of
a variety of malignancies and is expected to become one of the new

targets for tumor therapy.

5 | CONCLUSION

Our results showed that DEPDC1 expression is significantly overex-

pressed in CRC tissues.

Additionally, high expression of DEPDC1 is correlated with poor
prognosis of CRC patients and DEPDC1 acts as a prognostic factor
for CRC patient survival. Collectively, these findings may provide
some evidence for DEPDC1 as a novel prognostic indicator as well

as a potential biomarker for assessing CRC.

ACKNOWLEDGMENTS

This study was funded by the Natural Science Foundation of Ningbo
(2016A610186) and the Medical and Health Research Project of
Zhejiang Province (2017KY607).

ORCID

Xiaohan Shen https://orcid.org/0000-0003-1262-9853

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J
Clin. 2020;70(1):7-30.

2. Zheng RS, Sun KX, Zhang SW, et al. Report of cancer epidemiology
in China. Zhonghua Zhong Liu Za Zhi. 2019;41(1):19-28.

3. Siegel RL, Miller KD, Goding Sauer A, et al. Colorectal cancer statis-
tics, 2020. CA Cancer J Clin. 2020;70(3):145-164.

4. Shangkuan WC, Lin HC, Chang YT, et al. Risk analysis of colorectal
cancer incidence by gene expression analysis. Peer J. 2017;5:e3003.

5. Chowdhury S, Roy HK. The genetics and molecular biology of co-
lonic neoplasia: practical implications for the clinician. Curr Opin
Gastroenterol. 2017;33(1):47-52.

6. André T, de Gramont A, Vernerey D, et al. Adjuvant fluorouracil,
leucovorin, and oxaliplatin in stage Il to Ill colon cancer: updated
10-year survival and outcomes according to BRAF mutation
and mismatch repair status of the MOSAIC study. J Clin Oncol.
2015;33(35):4176-4187.

7. HuT, Li Z, Gao CY, et al. Mechanisms of drug resistance in colon
cancer and its therapeutic strategies. World J Gastroenterol.
2016;22(30):6876-6889.

8. He M, Xiong WB. Effect of drug combination on chemotherapy of
colorectal cancer. Sichuan J Physiol Sci. 2019;41(1):62-65.

9. Dekker E, Tanis PJ, Vleugels JLA, et al. Colorectal cancer. Lancet.
2019;394(10207):1467-1480.

10. McQuade RM, Stojanovska V, Bornstein JC, et al. Colorectal cancer
chemotherapy: the evolution of treatment and new approaches.
Curr Med Chem. 2017;24(15):1537-1557.

11. Zhang L, Du Y, Xu S, et al. DEPDC1, negatively regulated by miR-
26b, facilitates cell proliferation via the up-regulation of FOXM1
expression in TNBC. Cancer Lett. 2019;442:242-251.

12. Kanehira M, Harada Y, Takata R, et al. Involvement of upregulation
of DEPDC1 (DEP domain containing 1) in bladder carcinogenesis.
Oncogene. 2007;26(44).6448-6455.

13. Harada Y, Kanehira M, Fujisawa Y, et al. Cell-permeable pep-
tide DEPDC1-ZNF224 interferes with transcriptional repres-
sion and oncogenicity in bladder cancer cells. Cancer Res.
2010;70(14):5829-5839.

14. Zhao H, Yu M, Sui L, et al. High expression of DEPDC1 promotes
malignant phenotypes of breast cancer cells and predicts poor
prognosis in patients with breast cancer. Front Oncol. 2019;9:262.

15. QuD, CuiF, LuD, et al. DEP domain containing 1 predicts prognosis
of hepatocellular carcinoma patients and regulates tumor prolifera-
tion and metastasis. Cancer Sci. 2019;110(1):157-165.

16. Huang L, Chen K, Cai ZP, et al. DEPDC1 promotes cell proliferation
and tumor growth via activation of E2F signaling in prostate cancer.
Biochem Biophys Res Commun. 2017;490(3):707-712.


https://orcid.org/0000-0003-1262-9853
https://orcid.org/0000-0003-1262-9853

SHEN anp HAN

17. Zhao WC, Wang JH, Zhu JY, et al. The expression and clinical signif-

18.

19.

20.

21.

22.

23.

icance of DEPDC1 in human non-B non-Chepatocellular carcinoma
and adjacent tissues. Transl Med J. 2019;8(1):25-28.

Xu 'Y, Yang Z, Yuan H, et al. PCDH10 inhibits cell proliferation of
multiple myeloma via the negative regulation of the Wnt-catenin/
BCL-9 signaling pathway. Oncol Rep. 2015;34(2):747-754.

Yang Y, Jiang Y, Jiang M, et al. Protocadherin 10 inhibits cell prolif-
eration and induces apoptosis via regulation of DEP domain con-
taining 1 in endometrial endometrioid carcinoma. Exp Mol Pathol.
2016;100(2):344-352.

Zhu L, Li T, Shen Y, et al. Using tRNA halves as novel biomarkers for
the diagnosis of gastric cancer. Cancer Biomark. 2019;25(2):169-176.
Wang L, Xiao X, Li D, et al. Abnormal expression of GADD45B in
human colorectal carcinoma. J Transl Med. 2012;10:215.

Guo W, Li H, Liu H, et al. DEPDC1 drives hepatocellular carcinoma
cell proliferation, invasion and angiogenesis by regulating the
CCL20/CCRS6 signaling pathway. Oncol Rep. 2019;42(3):1075-1089.
MiY, Zhang C,Bu Y, et al. DEPDC1 is a novel cell cycle related gene
that regulates mitotic progression. BMB Rep. 2015;48(7):413-418.

24.

25.

26.

WILEY-*7

Sendoel A, Maida S, Zheng X, et al. DEPDC1/LET-99 participates in
an evolutionarily conserved pathway for anti-tubulin drug-induced
apoptosis. Nat Cell Biol. 2014;16(8):812-820.

Miyata Y, Kumagai K, Nagaoka T, et al. Clinicopathological signif-
icance and prognostic value of Wilms' tumor gene expression in
colorectal cancer. Cancer Biomark. 2015;15(6):789-797.

Wang Q, Jiang S, Liu J, et al. DEP domain containing 1 promotes
proliferation, invasion, and epithelial-mesenchymal transition in
colorectal cancer by enhancing expression of suppressor of zest
12. Cancer Biother Radiopharm. 2020. https://doi.org/10.1089/
cbr.2019.3460. [Online ahead of print].

How to cite this article: Shen X, Han J. Overexpression of
gene DEP domain containing 1 and its clinical prognostic
significance in colorectal cancer. J Clin Lab Anal.
2020;34:e23634. https://doi.org/10.1002/jcla.23634



https://doi.org/10.1089/cbr.2019.3460
https://doi.org/10.1089/cbr.2019.3460
https://doi.org/10.1002/jcla.23634

