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Abstract: Glioma patients have a poor overall survival; however, patients can show distinct 

clinical outcomes due to the high heterogeneity of the tumor, which may be indicated by 

certain clinicobiological parameters. Kinesin family member 20A (KIF20A), which participates 

in cytokinesis and intracellular transportation, has been recently reported to be upregulated 

in pancreatic cancer, breast cancer, and bladder cancer. In the current study, we investigated 

the expression of KIF20A in gliomas and its significance in predicting the prognosis after 

surgery. We found that KIF20A positive expression in glioma tissues correlated significantly 

with Ki67 protein expression and advanced World Health Organization grade. Univariate and 

multivariate analysis revealed that KIF20A can act as an independent prognostic factor for 

predicting the overall survival of glioma patients. Moreover, we demonstrated that KIF20A can 

positively regulate the expression of Ki67 in glioma cell lines. Correspondingly, overexpres-

sion of KIF20A can promote cell proliferation and invasion, whereas knockdown of KIF20A 

can inhibit cell viability and invasion capacity. In vitro study also showed that under the treat-

ment of plumbagin, an anticancer drug, KIF20A expression decreased in a dose-dependent 

manner. In addition, the overexpression of KIF20A can also increase the drug resistance toward 

plumbagin, which provided the possibility that KIF20A may contribute to the chemotherapy 

resistance of gliomas.
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Introduction
Gliomas account for ~80% of primary malignant neoplasms of the central nervous 

system and represent the most aggressive primary brain tumors in adults. Gliomas can 

be classified into grade II, grade III, and grade IV based on the 2007 World Health 

Organization (WHO) Classification of Tumors of the Central Nervous System.1 

Although great improvements in surgery, radiation, and chemotherapies have been 

made during the past decades, the median survival for patients with glioblastoma (WHO 

grade IV), the most aggressive glioma, is ,15 months as a result of rapid proliferation, 

invasive growth, and chemotherapy resistance.2 Nevertheless, the survival time can 

vary among patients due to the heterogeneity of the tumor. For example, it can range 

from months up to 5 years for glioblastoma patients.3 Given that glioma cells show 

heterogeneous molecular expression,4 the current diagnosis methods based on morphol-

ogy can be limited for prognosis evaluation. Hence, it is still under critical demand to 

identify novel biomarkers that may help in developing patient-specific treatments as 

well as improving the prognosis of glioma patients.

Kinesins (KIFs) are a superfamily of molecular motors that participate in cell 

mitosis,5,6 migration, and intracellular transport through unidirectional travel along 

microtubules.7,8 Kinesin family member 20A (KIF20A), also known as RAB6KIFL, 
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plays an important role in cytokinesis.9,10 It was first identified 

to function in the dynamics of the Golgi apparatus through 

interaction with the Rab6A/B GTPase. Moreover, it has been 

reported that KIF20A is overexpressed in melanoma,11 bladder 

cancer,10,12 breast cancer,13–15 and pancreatic cancer.16 Knock-

down of KIF20A in pancreatic cancer cells can significantly 

inhibit cell proliferation,17,18 indicating the significance of its 

overexpression in human cancers. Studies have also reported 

that several peptides derived from KIF20A can be helpful to 

activate the immune system and kill the cancer cells which 

endogenously express KIF20A antigen.16,19,20 Several groups 

are carrying out the phase I/II clinical trials for immunotherapy 

using these KIF20-derived peptides.21 However, it is unclear 

whether KIF20A is aberrantly expressed in glioma or whether 

it plays a role in glioma cell proliferation and survival.

In the current study, we explored the expression of 

KIF20A in clinical glioma tissues and demonstrated that 

KIF20A positive expression in gliomas can indicate poorer 

clinical outcome through univariate and multivariate analysis. 

In addition, we performed the knockdown and overexpression 

experiment in glioma cell line U87 and A172, respectively. 

Through in vitro study, we identified the role of KIF20A 

in regulating glioma cell proliferation, invasion, and drug 

resistance toward plumbagin, an anticancer agent.22,23 To our 

knowledge, this is the first report investigating the expression 

and role of KIF20A in gliomas. Our results not only revealed 

that KIF20A is an independent prognostic factor of gliomas 

but also provided evidence for the potency of KIF20A being 

a target molecule for glioma therapy.

Patients
From March 2002 to October 2011, a total of 119 glioma 

patients who underwent surgery treatment at Suining Central 

Hospital (Sichuan, People’s Republic of China) were retro-

spectively enrolled into this study. The formalin-fixed and 

paraffin-embedded resected or biopsy glioma tissues were 

collected. The histological tumor grade was determined using 

the WHO classification system.1 For prognosis analyses, the 

overall survival (OS) was defined as the interval between 

surgery and death or the last follow-up. This study was 

approved by the Ethics Committees of Suining Central 

Hospital, and written informed consent was obtained from 

each participant. Detailed clinicopathologic characteristics 

of all the patients are shown in Table 1.

Methods
immunohistochemistry
For detection of KIF20A and Ki67 expression in glioma 

tissues, deparaffinized and rehydrated slides were treated in 

10 mM citrate buffer (pH 6.0) at 95°C for antigen recovery, 

followed by quenching the endogenous peroxidase activity 

with 3% H
2
O

2
 incubation. Five percent fetal bovine serum 

(FBS) was used for blocking the nonspecific binding 

sites. Slides were then incubated with primary antibodies 

(anti-KIF20A, Abcam, Cambridge, UK, #ab104118; 

anti-Ki67, Abcam, #ab15580, 1:200) at 4°C overnight. 

DAB staining kit (Tiangen, People’s Republic of China) 

was used to detect the immunoreactivity according to the 

manufacturer’s instructions.

All slides were examined by two pathologists who had 

no prior knowledge of the clinical data. For the immuno-

histochemistry (IHC) evaluation, we regard the cells which 

were stained with yellow or brown color as positive-stained 

cells. Then we counted the cells under a light microscope  

and calculated the average percentage of positive cells 

in five random fields. If the percentage of positive cells 

was ,25%, then we classified it as negative expression 

of KIF20A; if the percentage of positive cells was $25%, 

then we defined it as positive expression of KIF20A. There-

fore, we sorted the patients into negative-expression group 

and positive-expression group and performed statistical 

analyses subsequently.

Table 1 The correlations between clinical parameters and 
KiF20a expression in glioma patients

Variables Patients 
(n=119)

KIF20A expression P-value

Negative 
(n=63)

Positive 
(n=56) (%)

Gender 0.713
Female 51 26 25 (49.0)
Male 68 37 31 (45.6)
Age (years) 0.238
#50 60 35 25 (41.7)

.50 59 28 31 (52.5)

Tumor size (cm) 0.879
#5 71 38 33 (46.5)

.5 48 25 23 (47.9)
WHO grade 0.004*
ii 29 20 9 (31.0)
iii 48 28 20 (41.7)
iV 42 15 27 (64.3)
Karnofsky score 0.379
#90 73 41 32 (43.8)

.90 46 22 24 (52.2)

Surgery 0.122
gTr 51 31 20 (39.2)
sTr 36 18 18 (50.0)
Pr/biopsy 18 14 18 (56.3)

Note: *Statistically significant.
Abbreviations: gTr, gross total resection; sTr, subtotal resection; Pr, partial 
resection; WhO, World health Organization.
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cell culture and transfection
The glioma cell lines A172, U251, and U87 were obtained 

from the American Type Culture Collection. Cells were 

cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) 

containing 10% FBS, 100 U/mL penicillin, and 0.1 mg/mL 

streptomycin at 37°C in 5% CO
2
.

The plasmid pcDNA3.0 vector was obtained from 

Thermo Fisher Scientific (Waltham, MA, USA). KIF20A 

cDNA sequence fragment with KpnI and XhoI cutting sites 

was generated by polymerase chain reaction (PCR) from 

human cDNA. The PCR products were then digested and 

subcloned into the pcDNA3.0 vector small interfering RNAs 

(siRNA) were chemically synthesized from Sigma-Aldrich 

Co. (St Louis, MO, USA) with the following sequences: 

Control-siRNA: 5′-UUCUCCGAACGUGUCACGUTT-3′, 
KIF20A-siRNA#1: 5′-GTTCTCAGCCATTGCTAGC-3′,17 

KIF20A-siRNA#2: 5′-GCAGCAGGUUCCAUCUGAG-3′.
The transient transfections of pcDNA3.0 plasmids 

and siRNAs were performed with Lipofectamine 2000 

(Thermo Fisher Scientific) following the manufacturer’s 

instructions. The efficiency of transient transfection was 

assessed by Western blotting.

cell lysis and Western blotting
Cells were washed with cold phosphate-buffered saline (PBS) 

and then homogenized using NP40 lysis buffer (Beyotime 

Biotechnology, Jiangsu, People’s Republic of China) con-

taining protease inhibitors and phosphatase inhibitors. The 

total amount of proteins in cell lysates was quantified with 

Pierce™ bicinchoninic acid a protein assay kit (Thermo 

Fisher Scientific). After denatured with the sodium dodecyl 

sulfate (SDS) loading buffer and boiled for 5 min, ~30 μg 

proteins were loaded and separated by SDS-polyacrylamide 

gel electrophoresis and then electrotransferred to polyvi-

nylidene fluoride membranes (EMD Millipore, Billerica, 

MA, USA). The membranes were blocked in 5% nonfat 

milk in Tris-buffered saline-Tween 20 followed by immu-

noblotting overnight at 4°C with primary antibodies (anti-

KIF20A, Abcam, #ab104118; anti-Ki67, Abcam, #ab15580; 

anti-glyceraldehyde 3-phosphate dehydrogenase [GAPDH], 

Santa Cruz Biotechnology Inc., Dallas, TX, USA, sc-47724, 

1:1,000). After being washed with Tris-buffered saline-

Tween 20 and incubated with the secondary antibodies for 

another 1 h, the immunoreactivity was detected with the 

BeyoECL Plus reagent (Beyotime Biotechnology).

cell proliferation assay and cell invasion assay
Cell viability was measured using the Cell Counting Kit-8 

(CCK-8, Dojindo, Kumamoto, Japan) assay following the 

manufacturer’s instructions. Briefly, transfected cells were 

seeded into 96-well plates at a density of 2×103 cells/well 

and cultured for 24, 48, 72, 96, and 120 h. The CCK-8 

reagents were added into the wells at designated time points 

and incubated for another 2 h at 37°C. The absorbance was 

measured at 450 nm using the automated plate reader. Each 

experiment was performed in triplicate.

The invasion capacity of U87 and A172 cells was 

evaluated using the Boyden chamber Matrigel invasion 

assay (Cell Biolabs, San Diego, CA, USA). Briefly, 5×104 

transfected cells were planted into the upper chamber and 

cultured with DMEM containing 1% FBS, while DMEM 

with 10% FBS was added into the lower chamber as the 

chemoattractant. Following 48 h incubation, noninvading 

cells were removed gently with a cotton swab, then 

fixed the cells that migrated to the lower surface of 

membrane with methanol, and stained with crystal violet. 

Cell counting was performed in five randomly selected 

fields for each well. The final invasion capacity was nor-

malized by the protein amount in each well. Each experi-

ment was performed in triplicate.

reverse transcription and quantitative 
real time Pcr (qrT-Pcr)
Briefly, the total RNA was extracted from U87 cells with 

TRIZOL reagent solution (Thermo Fisher Scientific), and 

reverse DNA synthesis with SuperScript III reverse tran-

scriptase (Thermo Fisher Scientific) was performed. The 

relative amount of KIF20A mRNA was evaluated by qRT-

PCR with the PowerUp SYBR Green Master Mix (Thermo 

Fisher Scientific) and calculated with 2−ΔΔct method. The 

mRNA level of GAPDH was used for normalization.

The primer sequence for Kif20A detection was 

5′-CAAGGGCCTAACCCTCAA-3′ and 5′-TCTGTCGTCTC 

TACCTCCCTAGA-3′,18 while the primer sequence for 

human GAPDH was 5′-TGCACCACCAACTGCTTAGC-3′ 
and 5′-GGCATGGACTGTGGTCATGAG-3′.24

Plumbagin resistance and half maximal 
inhibitory concentration (ic50) 
determination
The effect of KIF20A expression on plumbagin resistance 

of A172 glioma cells was assessed with the CCK-8 assay. 

Plumbagin has been reported to induce cell cycle arrest and 

cell apoptosis in various cancer cell lines including breast, 

lung, and glioma. However, the relationship between KIF20A 

and plumbagin resistance in glioma has not been studied.

Briefly, transfected cells (5×103) were seeded into a 

96-well plate. After cultured for 24 h for cell adhesion, the 
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cells were treated with plumbagin (Sigma-Aldrich Co.) 

with different concentrations ranged from 0.05 to 50 μM 

(0.5, 0.1, 0.2, 0.5, 1, 2, 5, 10, 25, and 50 μM). After 48 h 

of coincubation, CCK-8 reagent was added to each well. 

Approximately 2 h later, the absorbance at 450 nm (optical 

density [OD
450

]) was measured using an automated plate 

reader. The relative cell viability was calculated as (OD
450

 

of mean plumbagin-treated − blank)/(OD
450

 of mean PBS-

treated control − blank) ×100. The IC
50

 value was determined 

by the dose–response–inhibition curve using Graphpad Prism 

software 5.0.

statistical analysis
All data was analyzed using Statistical Package for the Social 

Sciences 20.0 (IBM Corporation, Armonk, NY) or Graphpad 

Prism software 5.0. The correlation between KIF20A and Ki67 

protein expression was determined using Pearson’s correlation 

test. Associations between clinicopathological parameters with 

KIF20A expression were identified using Pearson’s chi-square 

test. OS was evaluated by the Kaplan–Meier analysis and the 

difference between groups was assessed by log-rank test, while 

the Cox proportional hazards regression was performed to 

carry out the multivariate analysis. For the quantitative assays, 

the statistical significance was determined using Student’s 

t-test. P,0.05 was regarded as statistically significant.

Results
Patients characteristics and relationship 
with KiF20a expression
Of the 119 glioma patients recruited, there were 51 women 

(42.9%) and 68 men (57.1%) with an age range from 23 to 

64 years old. The majority of the tumor size was ,5 cm 

(71/119 cases, 59.7%). As for the histological classification, 

29 cases (24.4%) suffered with WHO grade II, 48 cases with 

WHO grade III (40.3%), and the other 42 cases (35.3%) with 

WHO grade IV. Gross total resection was performed for 

51 patients (42.9%), subtotal resection for 36 patients (30.3%), 

and the other 32 patients (26.9%) underwent partial resection 

or biopsy. We also evaluated the Karnofsky performance 

score25 for all of the patients before surgery treatment.

In the validation cohort, 63 cases (52.9%) were defined 

as KIF20A negative expression (Figure 1A) according to the 

IHC results, while the other 56 cases (47.1%) were identified 

as KIF20A positive expression which mainly existed in the 

cytoplasm of glioma cells (Figure 1B). We also investigated 

the expression of Ki67 protein in all of the glioma tissues 

(Figure 1C and D). Interestingly, we revealed the corre-

sponding correlation between KIF20A expression and Ki67 

expression (r=0.43, P,0.001, Figure 1E) through Pearson’s 

correlation test. Ki67 has been confirmed as a predictor for 

cell proliferation and malignant potential of cancers. The 

correlation between KIF20A and Ki67 expression indicates 

the carcinogenic role of KIF20A in gliomas.

Clinicopathologial features of the patients and their 

relationship with KIF20A expression were summarized in 

Table 1. These features include gender, age, tumor size, 

WHO grade, Karnofsky score, and surgery procedures. 

Significant correlation between WHO grade and KIF20A 

expression was identified. For the 29 patients with WHO 

grade II, nine cases (31.0%) were defined as KIF20 positive, 

while the KIF20A positive percentage for patients with WHO 

grades III and IV is 41.7% (20/48 cases) and 64.3% (27/42 

cases), respectively. The correlation of KIF20A with Ki67 

and WHO grade implied that this specific KIF may play roles 

in the tumorigenesis and development of glioma.

Positive expression of KiF20a is 
associated with poor prognosis of glioma 
patients
Kaplan–Meier survival analysis and log-rank test were 

used to evaluate the effects of various clinicopathological 

characteristics and KIF20A expression on OS of glioma 

patients (Table 2). The results demonstrated that patients with 

positive KIF20A expression showed poorer OS compared 

with the patients with negative KIF20 expression (median 

16.0 vs 39.0 months, P=0.006; Figure 2A). Other conven-

tional prognostic factors include WHO grade (P=0.002, 

Figure 2B) and surgery procedure (P=0.001, Figure 2C). 

No correlation was detected between OS and other clini-

copathological features such as gender, age, tumor size, or 

Karnofsky score (Table 2).

Further analysis using the multivariate Cox proportional 

hazards model revealed that KIF20A expression (hazard ratio 

[HR] =1.614, 95% confidence intervals [CI]: 1.042–2.499, 

P=0.032), WHO grade (HR =1.510, 95% CI: 1.136–2.007, 

P=0.005), and surgery procedure (HR =1.628, 95% CI: 

1.252–2.116, P,0.001) were all significantly correlated 

with OS (Table 3).

Together these findings indicate that KIF20A expression 

can be a novel independent prognostic factor for the OS of 

glioma patients.

KiF20a expression can regulate the 
proliferation and invasion of glioma cells
The expression pattern of KIF20A in glioma cells remains 

unclear, thus we assessed the expression of KIF20A protein 
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in U251, U87, and A172 cell lines by Western blotting. Our 

results showed that KIF20A expression was significantly 

lower in the A172 cells than that in U251 and U87 cells, 

while U87 cells possess the highest KIF20A expression level 

(Figure 3A). Therefore, we chose the U87 cells to perform the 

siRNA knockdown experiment, while overexpressing KIF20A 

in the A172 cells. Corresponding to the IHC results, we also 

found that the expression level of Ki67 protein is positively 

regulated by the KIF20A (Figure 3B). Since Ki67 is a well-

known cell proliferation biomarker and is correlated with 

the clinical course of cancer, our results indicated KIF20A 

may participate in the cell proliferation process of glioma 

Figure 1 correlation between KiF20a and Ki67 expression in glioma tissues.
Notes: representative ihc staining of KiF20a negative expression (A) and positive expression (B) in glioma tissues, showing KiF20a mainly expressed in the cytoplasm. negative 
expression of Ki67 (C) from the same tissue specimen of (A), while the Ki67 showed positive expression (D) in the same sample of (B). The significant correlation between 
KiF20a and Ki67 expression was demonstrated in (E), with Pearson r=0.43 (P,0.001). Arrows pointed the strong IHC staining. Magnification: 400×. scale bar: 50 μm.
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cells. In addition, the expression of KIF20A was significantly 

associated with advanced WHO grade in human glioma tissues 

(Table 1), hence we further analyzed the effect of KIF20A on 

biological characteristics of glioma cell lines. We found that 

siRNA of KIF20A can inhibit cell proliferation and invasion 

(Figure 3C and E), while KIF20A-overexpression can upregu-

late proliferation and invasion capacity (Figure 3D and F).

The relationship between KiF20a 
expression and plumbagin resistance
Plumbagin is an anticarcinogenic drug which has been 

reported to be effective in inhibiting cell survival of lung 

cancer, pancreatic cancer, and glioma cells. We found that 

both the mRNA and protein expression level of KIF20A were 

downregulated by plumbagin treatment in a dose-dependent 

manner (Figure 4A and B) according to the RT-qPCR and 

Western blotting results. In addition, we investigated the 

effect of KIF20A expression on plumbagin resistance and 

demonstrated that KIF20A overexpression can significantly 

increase the IC
50

 of A172 cells toward plumbagin (8.45±1.26 

vs 21.53±1.35 μM, P,0.05; Figure 4C and D).

Discussion
Glioma is one of the most lethal kinds of cancer. Its rapid 

proliferation and invasive growth makes the surgery resection 

Figure 2 Overall survival analysis of glioma patients.
Notes: The expression of KiF20a can serve as a novel predictor for the overall survival of glioma patients (A), patients with negative KiF20a expression indicated better 
clinical outcome. WhO grade (B), and surgery procedure (C) can also affect the prognosis.
Abbreviations: gTr, gross total resection; sTr, subtotal resection; WhO, World health Organization.

Table 2 Univariate analysis for overall survival of glioma patients

Variables Patients 
(n=119)

Overall survival time 
(months)

P-value

Mean ± SD Median

Gender 0.311
Female 51 39.3±3.3 38.0
Male 68 32.0±3.4 21.0
Age (years) 0.476
#50 60 35.5±3.8 18.0
.50 59 34.6±3.1 32.0
Tumor size (cm) 0.137
#5 71 38.4±2.9 35.0
.5 48 29.8±3.9 19.0
WHO grade 0.002*
ii 29 47.5±3.9 49.0
iii 48 37.3±3.8 38.0
iV 42 23.7±3.5 11.0
Karnofsky score 0.424
#90 73 36.8±3.1 33.0
.90 46 32.5±3.6 27.0
Surgery 0.001*
gTr 51 42.8±3.8 48.0
sTr 36 34.5±3.9 33.0
Pr/biopsy 32 23.5±4.0 17.0
KIF20A 
expression
negative 63 41.0±3.3 39.0
Positive 56 28.1±3.1 16.0

Note: *Statistically significant.
Abbreviations: gTr, gross total resection; sTr, subtotal resection; Pr, partial 
resection; sD, standard deviation; WhO, World health Organization.
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very difficult and leads to high lethality. Identifying novel 

molecular biomarkers for glioma could be helpful for better 

understanding of the carcinogenic mechanisms and for devel-

opment of more effective therapeutic treatments.26–28

KIF20A is a member of the KIF family, which has been 

reported to be upregulated in pancreatic cancer,29 breast 

cancer,14 and hepatocellular cancer.30 In the current study, 

Table 3 Multivariate analysis for the prognostic factors of glioma 
patients

Variables HR 95% CI P-value

WhO grade 1.510 1.136–2.007 0.005*
surgery 1.628 1.252–2.116 ,0.001*
KiF20a expression 1.614 1.042–2.499 0.032*

Note: *Statistically significant.
Abbreviations: CI, confidence intervals; HR, hazard ratio; WHO, World Health 
Organization.

Figure 3 KiF20a can regulate the proliferation and invasion of glioma cells.
Notes: Different expression of KiF20a in various glioma cell lines (A), U87 cells showed the highest expression level, and the a172 cells showed the lowest expression level. 
KIF20A knockdown was performed in U87 cells, and the efficiency of siRNAs was verified by immunofluorescence (B). KiF20a knockdown downregulated the expression of 
Ki67 (C, left panel); overexpression of KiF20a was carried out in a172 cells (C, right panel), correspondingly increase the Ki67 protein level. KiF20a knock down by sirna 
can significantly inhibit the proliferation (D) and invasion (F) of U87 cells; while the KiF20a overexpression in a172 cells can enhance the cell proliferation (E) and invasion 
(G) capacity. *P,0.05 was regarded as statistically significant.
Abbreviations: cTl, cytotoxic T lymphocytes; gaPDh, glyceraldehyde 3-phosphate dehydrogenase; sirna, small interfering rna.
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we investigated the expression of KIF20A protein in gliomas 

using IHC and found that the expression of KIF20A is 

positively correlated with Ki67 expression, suggesting that 

KIF20A may participate in the proliferation of gliomas. 

In addition, we identified that patients with positive 

KIF20A expression showed more advanced WHO grade. 

These results prompted us to question the role of KIF20A 

in gliomas. Therefore, we carried out univariate and multi-

variate analysis, and our results indicated that KIF20A can 

act as an independent prognosis factor for the OS of glioma 

patients; positive KIF20A expression indicates poor clinical 

outcome. Other prognosis factors include WHO grade as well 

as surgery procedure.

To further illustrate the role of KIF20A in the regulation 

of glioma pathogenesis and progression, we explored the 

expression pattern of KIF20 in different glioma cell lines 

and performed the siRNA knockdown experiment as well 

as overexpression experiment. The in vitro results revealed 

that overexpression of KIF20A can increase the proliferation 

and invasion capacity of glioma cells, while knockdown of 

KIF20A can significantly inhibit proliferation and invasion. 

We also detected that plumbagin, an anticancer drug, can 

inhibit the expression of KIF20A on both mRNA and protein 

levels. On the other hand, overexpression of KIF20A in 

glioma cells can increase the drug resistance to plumbagin, 

implying that KIF20A could be a valuable chemotherapy 

target.

To the best of our knowledge, this is the first study dem-

onstrating the expression pattern of KIF20A in gliomas and 

its clinical significance. Our findings in the present study 

also revealed part of the mechanisms of its tumor-promoting 

role in glioma cell lines. In this respect, our study may have 

considerable clinical implications. However, little is known 

about the underlying mechanism of KIF20A-regulated 

plumbagin resistance. It is necessary to carry out more 

exploratory and validation studies to illuminate the attractive 

value of KIF20A in the prognostic evaluation and therapeutic 

strategy of gliomas.

Figure 4 KiF20a can affect the cell resistance to plumbagin.
Notes: Both the mrna (A) and protein (B) expression level of KiF20a can be downregulated by the plumbagin treatment in a dose-dependent manner. KiF20a 
overexpression in A172 cells can significantly increase the IC50 toward plumbagin (C and D). *P,0.05 was regarded as statistically significant.
Abbreviations: ic50, inhibitory concentration; gaPDh, glyceraldehyde 3-phosphate dehydrogenase; PBs, phosphate-buffered saline.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


OncoTargets and Therapy

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/oncotargets-and-therapy-journal

OncoTargets and Therapy is an international, peer-reviewed, open 
access journal focusing on the pathological basis of all cancers, potential 
targets for therapy and treatment protocols employed to improve the 
management of cancer patients. The journal also focuses on the impact 
of management programs and new therapeutic agents and protocols on 

patient perspectives such as quality of life, adherence and satisfaction. 
The manuscript management system is completely online and includes 
a very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

OncoTargets and Therapy 2016:9 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

6749

Positive expression of KiF20a indicates poor prognosis of glioma patients

Conclusion
KIF20A can serve as a predictive biomarker for the prognosis 

of gliomas and may be a potential therapy target.
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