
INTRODUCTION

Gliomas are the deadliest brain malignancies and theirtreatment remains clinically challenging in spite of thecurrent advances in cancer therapies［1, 2］. The molecularcomplexity ［3］, high invasiveness, heterogeneity, andblood-brain barrier (BBB) penetrability［4］, as well as theunique immune environment of gliomas［5］all contribute toa poor prognosis of glioma patients. The recent NationalComprehensive Cancer Network guidelines (v1.2022)classified adult gliomas into 5 categories, namely adultglioma (WHO grade 1), oligodendroglioma (IDH mutantwith 1p/19q co-deletion), IDH-mutant astrocytoma,glioblastoma (GBM), and intracranial/spinalependymoma. The histological features of these gliomasubtypes are analyzed in conjunction with theirmolecular diagnosis to provide prognostic confirmationfor more personalized therapies ［6］. However, earlydiagnosis and prediction of the clinical behaviors,treatment responses, and prognosis of invasive gliomasremain challenging and require the discovery of more

effective biomarkers.KLHDC8A, a member of the Kelch domain-containing (KLHDC) protein superfamily, is encoded bya gene located at the 1q32.1 locus［7］. Kelch-repeatproteins are important regulators of cellular processes(migration, morphogenesis, and interaction) and somemolecular mechanisms (gene activation and proteindegradation) ［8］ and participate in tumorigenesis andneurological dysfunctions［9］. Previous studies showed thatKLHDC8A expression was increased in gliomas inassociation with the WHO grade［10］ and in glioblastomatissues［11］, but its association with the upstream regulatoryfactors has not been fully understood.Micro-RNAs (miRNAs) have been shown to regulatemRNA stability and translational turnover of their targetRNAs under both physiological and pathologicalconditions［12, 13］and participate in the regulation of a widevariety of cellular and biological processes［14- 16］. AberrantmiRNA expressions have been observed in oncogeneactivation in several life-threatening cancers, includinggliomas［17- 20］, suggesting the possibility of using miRNAsas biomarkers for cancer diagnosis and targets for cancertherapy.We previously demonstrated, by comparing mRNAand miRNA expression profiles between glioblastomaand paired adjacent tissue, that miRNA-128-3pexpression was significantly reduced in glioblastoma andKLHDC8A mRNA was one of its targets in the generegulatory network［21］. We therefore hypothesized thatmiRNA-128-3p is capable of regulating KLHDC8A
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expression in glioblastoma. In this study, we investigatedthe cross-talk between miRNA-128-3p and KLHDC8Ain glioma cells, and the results suggest that the oncogenicexpression of KLHDC8A is instrumental for themalignant phenotype of glioblastoma and associated withpoor treatment responses of the patients.
METHODS

Bioinformatic analysis

Bioinformatic analysis was performed as describedpreviously［21］. Briefly, miRNA expression profile dataset(GSE90603) and transcriptome profile dataset(GSE90598) were downloaded from combinedmiRNA-mRNA microarray chips in the Gene ExpressionOmnibus (GEO) database. The expressions of miRNAand mRNA were detected using the platform GPL21582and GPL17692. The differentially expressed miRNAs(DEMs) and differentially expressed genes (DEGs) wereidentified using the R limma software package. FunRichwas used to perform functional enrichment analysis; themiRNAs and their target gene regulatory network wasconstructed using Cytoscape 3.6.1 software.
Survival analysis and glioma grading analysis

The Chinese Glioma Genome Atlas (CGGA) database(http://www.cgga.org.cn/) was used for glioblastomagrading and survival analyses. This database of over 2000glioma tissue samples contains miRNA microarrays (198samples) and matched clinical data that can be used toassess the impact of certain miRNAs on glioma patientsurvival. The miRNA expression levels between grade IIand grade IV gliomas were analyzed using CGGAdatabase. The median expression value of each DEM inglioma specimens was calculated to define the highexpression (above the median) group and low expression(below the median) group. Combined with the prognosticresults obtained from the CGGA database (including

overall survival data), Kaplan-Meier survival curves ofthe two groups of patients were drawn, and log-rank testwas used to evaluate the relationship between the geneexpression level and the patients' survival. A P value lessthan 0.05 was considered statistically significant.
Cell culture

Human glioma lines U87-MG (#BNCC100646; BNCC,China) and U251 (#BNCC337874; BNCC, China) andnormal human astrocytes (NHAs) (#QCB849; QCHENG,China) were cultured routinely in DMEM medium(#R8758, Sigma, USA) supplemented with 10% fetalbovine serum (FBS; Gibco, USA) and 1% Pen-Strep(#SV30010, Beyotime, China) at 37 ℃ in 5% CO2 in ahumidified chamber.
Cell transfection

OE-KLHDC8A, OE-NC, KLHDC8A siRNA, and siRNANC were purchased from RiboBio. miRNA-128-3pmimic, mimic NC, miRNA-128-3p inhibitor, andinhibitor NC were purchased from HonorGene. For celltransfection, the cells were seeded in a 6-well plate, andwhen the cell confluence reached 60% , the culturemedium was removed. 95 μL of serum-free culturemedium was added to each sterile centrifuge tube,followed by addition of 5 μL of each of the 8 plasmids (ata concentration of 20 μmol/L and 5 μL of Lipofectamine2000 reagent (Invitrogen, USA). After gentle mixing, themixtures were incubated at room temperature for 20 min.In the 6-well plate, 800 μL of serum-free culture mediumwas added in each well, and the aforementioned mixtureswere added to each well and gently mixed. The plate wasincubated at 37 ℃ in 5% CO2 for 6 h. Fresh completeculture medium was then changed, and the cells werefurther incubated for 48 h for subsequent analysis. Thesequences of KLHDC8A siRNAs and miRNA-128-3pmimic and inhibitor are listed in Tab.1.

Name

miRNA-128-3p mimics

miRNA-128-3p inhibitor

Mimic NC

Inhibitor NC

siRNA NC

KLHDC8A siRNA-1051

KLHDC8A siRNA-1553

KLHDC8AsiRNA-1774

Sequences (5′-3′)

Sense: 5'-UCACAGUGAACCGGUCUCUUU-3'
Antisense: 5'-AGAGACCGGUUCACUGUGAUU-3'

5'-AAAGAGACCGGUUCACUGUGA-3'

Sense: 5'-UUCUCCGAACGUGUCACGUTT-3'
Antisense: 5'-ACGUGACACGUUCGGAGAATT-3

5'-CAGUACUUUUGUGUAGUACAA-3

Sense: 5'-UUCUCCGAACGUGUCACGUTT-3'
Antisense: 5'-ACGUGACACGUUCGGAGAATT-3'

Sense: 5'-GGAAGCGGAUCAUGGUGAUTT-3'
Antisense: 5'-AUCACCAUGAUCCGCUUCCTT-3'

Sense: 5'-GGACGUGUUCGACAUGGAATT-3'
Antisense: 5'-UUCCAUGUCGAACACGUCCTT-3'

Sense: 5'-GCUCCAGCAUAGUCGUCAATT-3'
Antisense: 5'-UUGACGACUAUGCUGGAGCTT-3'

Tab.1 Sequences of miRNA-128-3p mimic and inhibitor and 3 KLHDC8A siRNAs
used in this study
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Quantitative real-time-PCR (qRT-PCR)

The total RNA was extracted from the cells using TRIzol®method (Thermo, USA). The miRNAs were reversetranscribed into complementary DNA (cDNA) usingSuper RT reagent, and compatible SYBR Master mix(#CW2569, and #CW2601, CWBIO, China) was used forqRT-PCR following the manufacturer's instructions.SnU6 and β-actin served as the references forquantitation of miRNA and KLHDC8A mRNAexpressions, respectively. The primer pairs weresynthesized by Shanghai Genomics Institute (Tab.2). Theamplification system consisted of 2 μL cDNA, 1 μLPrimer R, 1 μL Primer F, 11 μL ddH2O, and 15 μL 2×SYBGREEN PCR Master Mix. Each of the 30 μL mixturefor each sample was added in 3 wells (10 μL per well) forqRT-PCR detection. The amplification was initiated at95 ℃ for 10 min, followed by 40 cycles of 95 ℃ for 15 sand 60 ℃ for 30 s. The 2-ΔΔCt method was used todetermine the relative expressions of the mRNAs andmiRNAs.

Western blotting for detecting KLHDC8A protein
expression

Cell lysates were prepared in RIPA (#P0013B, Beyotime,China) buffer, and the protein concentrations weremeasured using a BCA kit (Thermo, USA). After 10%SDS-PAGE, the total proteins were transferred from thegel to polyvinylidene difluoride membranes, which wereblocked with 5% skim milk for 1.5 h at room temperature.The membranes were then incubated with the primaryantibodies anti-KLHDC8A (ab235419, Abcam, UK) andanti-β-actin (#66009-1-Ig, Ptg, USA) overnight at 4 ℃ ,and then with the secondary antibodies HRP-conjugatedgoat anti-mouse IgG (1:5000; SA00001-1, Proteintech,US) and HRP-conjugated goat anti-rabbit lgG (1:6000;SA00001-2, Proteintech, US) for 1 h at roomtemperature. The protein bands were visualized byexposure for 60 s to enhanced chemiluminescence (ECL)reagent.
Luciferase reporter assay

The coding sequence of miRNA-128-3p was obtained

from TargetScan (http://www.targetscan.org/) and MiRDB(http://www.mirdb.org/miRDB/). The pmirGLO vector(Promega, USA) was used for cloning the wild-type (WT)and mutant (MUT) KLHDC8A sequences to assess thebinding of miRNA-128-3p to its target mRNA. Thevectors were subsequently transfected into HEK-293Acells, in parallel to miRNA mimic, inhibitor and negativecontrol, and luciferase activity was measured 48 h laterusing the luciferase reporter activity assay kit (Promega,USA).
EdU assay

The EdU Apollo-567 kit (RiboBio, China) was used forcell staining with 50 μmol/L EdU overnight, followed byfixing and imaging following the manufacturer'sinstructions. For quantitative analysis, 3 visual fieldswere randomly captured, and the cell nuclei werecounterstained with DAPI.
Apoptosis analysis

The cells transfected with the plasmids or miRNAs werestained with 5 μL Annexin V-APC and 5 μL propidiumiodide (#KGA108, KeyGen BioTECH, China) in thebinding buffer for 10 min in darkness. Flow cytometrywas performed for each sample in triplicates to detectboth late and early apoptotic cells.
Wound-healing assay

Six hours after transfection, U87-MG and U251 cellswere suspended in FBS-free medium and seeded at thedensity of 5 × 105 cells/well into 6-well plates, and avertical scratch was made using a sterile pipette tip. Thecells were cultured for another 24-48 h, and the width ofthe wound was photographed at 0, 24, and 48 h. Thehealing abilities of the glioma cells were assessed bymeasuring the area of migrating cells.
Transwell assay

Transwell assay was used to evaluate the invasion andmigration abilities of the cells. The upper layers of theTranswell plates were coated with Matrigel (BDBiosciences, Franklin Lakes, NJ, USA) at the finalconcentration of 200 μg/well, diluted with serum-freeDMEM medium, and the plates were incubated at 37 ℃for 30 min. Following coating, the cells were digestedwith trypsin and resuspended in 100 μL serum-freemedium (2 × 106 cells/mL). The cell suspensions wereadded into the upper layer, and 500 μL mediumcontaining 10% FBS was added into the lowercompartment. The cells were cultured in a cell incubatorat 37 ℃ for 48 h in 5% CO2 for 48 h, and the invaded ormigrated cells in the lower compartment were fixed in 4%paraformaldehyde and stained with 0.1% crystal violet.The cells inside the upper layer were removed usingcotton balls, while the cells that penetrated the upperlayer were counted under a microscope. Finally, 500 μLof 10% acetic acid was added to the lower compartment,

Gene

hsa-miR-128-3p

GAPDH

KLHDC8A

β-actin

U6

Sequences

TCACAGTGAACCGGTCTCTTT

Forward: ACAGCCTCAAGATCATCAGC

Reverse: GGTCATGAGTCCTTCCACGAT

Forward: TTCTCCAGCTTTGTGACCCT

Reverse: TTCCATGTCGAACACGTCCA

Forward: ACCCTGAAGTACCCCATCGAG

Reverse: AGCACAGCCTGGATAGCAAC

Forward: CTCGCTTCGGCAGCACA

Reverse: AACGCTTCACGAATTTGCGT

Tab.2 Primer sequences for reverse transcription quantitative
polymerase chain reaction
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and the absorbance value at 550 nm was measured with amicroplate reader.
Statistical analysis

The data were analyzed using GraphPad Prism 8.0. Alldata were presented as Mean±SD. Shapiro-Wilk test andLevene's test were performed to assess the normality andhomogeneity of variances, respectively. One-way analysisof variance (ANOVA) was used to determine statisticaldifferences among different groups. Two-way ANOVAwas employed to determine the significance ofdifferences between different time points and differentgroups. A P value less than 0.05 was considered toindicate a statistically significant difference.
RESULTS

KLHDC8A is upregulated with WHO Grade of gliomas

To explore the correlation between WHO grades andKLHDC8A expression in gliomas, we comparedKLHDC8A expressions among patients with differentWHO grades (II-IV) based on data from the CGGAdatabase. The results showed that KLHDC8A expressionwas significantly higher in high-grade (WHO grade IIIand IV) than in low-grade (WHO grade II) gliomas(Fig.1A). A higher KLHDC8A expression level wasassociated with a poorer overall survival (OS) rate of theglioma patients, irrespective of the tumor grade (Fig.1B).The results of RT-PCR and Western blotting showed thatthe expression of KLHDC8A was significantly elevated inU251 and U87 cells as compared with that of NHAs(Fig.1C). These results indicate that altered expressionsof KLHDC8Amight be involved in glioma pathogenesis.

Fig.1 Analysis of the expression of KLHDC8A in glioma tissues and glioma cell lines. A: KLHDC8A expression is
positively correlated with glioma grade. B: Prognostic value of KLHDC8A in gliomas of all grades. C: Protein
expressions of KLHDC8A in glioma cell lines (U251 and U87 cells) detected with Western blotting (*P<0.05 vs NHAs
group). D: qRT-PCR and Western blotting of KLHDC8A mRNA and protein levels in U251 and U87 cells transfected
with KLHDC8A siRNA or KLHDC8A-overexpressing plasmid (*P<0.05 vs control group; #P<0.05 vs OE-KLHDC8A NC).
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KLHDC8A overexpression promotes proliferation, invasion
and migration of glioma cells

Of the 3 siRNA sequences for KLHDC8A knockdown,siRNA-1774 was found to produce the strongest effect forlowering KLHDC8A expression in U251 and U87 cellsand was therefore used for subsequent experiments(Fig.1D). KLHDC8A overexpression in U251 and U87cells transfected with the KLHDC8A-overexpressing

plasmid were verified by qRT-PCR and Western blotting(Fig.1D). EdU assay showed that KLHDC8A knockdownsignificantly inhibited proliferation of the glioma cells,and KLHDC8A overexpression significantly enhancedthe proliferation of U251 cells (Fig.2A). Flow cytometryshowed that KLHDC8A knockdown caused increasedcell apoptosis, while KLHDC8A overexpressionsuppressed apoptosis in both of the glioma cell lines(Fig.2B).

Fig.2 Effect of KLHDC8A knockdown and overexpression on proliferation and apoptosis of glioma cells. A: Cell proliferation
assay (Edu assay) of U251 and U87 cells transfected with OE-KLHDC8A NC, OE-KLHDC8A plasmid, KLHDC8A siRNA-NC,
or KLHDC8A siRNA. B: Flow cytometry for detecting apoptosis of U251 and U87 cells with KLHDC8A knockdown and
overexpression. Each assay was repeated for at least 3 times. *P<0.05 vs control group; #P<0.05 vs KLHDC8A siRNA-NC
group.

Transwell and wound-healing assays showed thatKLHDC8A overexpression significantly enhanced themigration and invasion capacities of glioma cells, andKLHDC8A knockdown produced the opposite effects(Fig.3). Collectively, these findings demonstrate thatKLHDC8A overexpression promotes proliferation,migration and invasion and inhibits apoptosis of gliomacells, suggesting the possibility of KLHDC8A as an

oncogene in glioma cells.

miRNA-128-3p modulates malignant behaviors of glioma
cells

In both U251 and U87 cells, transfection withmiRNA-128-3p mimic resulted in at least a 2-fold
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Fig.3 Transwell (A) and wound healing (B) assays for assessing invasion and migration of
glioma cells with KLHDC8A overexpression or knockdown (×100). Each assay was repeated
for at least 3 times. *P<0.05 vs control group; #P<0.05 vs KLHDC8A siRNA-NC group.
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increase in miRNA-128-3p expression as shown byqRT-PCR (Fig.4A), miRNA-128-3p expression wassignificantly diminished upon treatment with theinhibitor (Fig.4A). EdU assay showed a decreasedproliferation rate in the mimic-treated cells, while the

inhibitor produced the opposite effect (Fig.4B). Flowcytometry revealed an increased apoptosis rate in theglioma cells transfected with miRNA-128-3p mimic anda lowered apoptosis rate in the cells transfected with theinhibitor (Fig.4C).

Fig.4 Expression and function of miRNA-128-3p in glioma cells. A: RT-qPCR analysis of miRNA-128-3p expression in U251
and U87 cells treated with miRNA-128-3p mimic, miRNA-338-3p inhibitor, or scrambled negative control RNA (*P<0.05 vs
control group; #P<0.05 vs inhibitor-NC). B, C: Cell proliferation assay and flow cytometry for analyzing apoptosis of the
transfected U251 and U87 cells. Each assay was repeated for at least 3 times(×100). *P<0.05 vs control group; #P<0.05 vs
miRNA-128-3p inhibitor-NC group.

As shown by Transwell and wound-healing assays,transfection with miRNA-128-3p mimic significantlylowered the migration and invasion capacities of theglioma cells, which were strongly enhanced bytransfection with miRNA-128-3p inhibitor (Fig.5). Thesefindings demonstrate that miRNA-128-3p was capable ofregulating proliferation, metastasis and apoptosis ofglioma cells.
KLHDC8A expression is directly modulated by
miRNA-128-3p

The in-silico analysis suggested the presence of aputative binding site for miRNA-128-3p at the3'-untranslated region (3'-UTR) of KLHDC8A mRNA

(Fig.6A). We verified this miRNA target site with dual-luciferase reporter assay using both WT and MUTKLHDC8A 3'-UTR sequences, and the results showedobviously reduced luciferase activities in glioma cellsco-transfected with the plasmid carrying WT 3'-UTR andmiRNA-128-3p mimic as compared with that inmock-treated cells. As expected, the cells transfectedwith MUT 3'-UTR and miRNA-128-3p mimic did notshow any significant changes in luciferase activities(Fig.6B), demonstrating that KLHDC8A mRNA 3'-UTRis a direct target of miRNA-128-3p. We further testedthese results in the glioma cells transfected withmiRNA-128-3p inhibitor or mimic and detected thechanges in the expression of KLHDC8A using qRT-PCRand Western blotting, which yielded consistent resultswith the luciferase reporter assays (Fig.6C).
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Fig.5 Transwell assay (A) and wound healing assay (B) for assessing invasion
and migration of glioma cells transfected with miRNA-128-3p mimic and inhibitor
(×100). *P<0.05 vs control group; #P<0.05 vs miRNA-128-3p inhibitor-NC group.
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miRNA-128-3p regulates malignant behavior of glioma
cells by targeting KLHDC8A

In the rescue experiment, EdU assay showed that in theglioma cells, KLHDC8A overexpression-inducedincrease of cell proliferation was significantly suppressedby co-transfection of the cells with miRNA-128-3pmimic; Similarly, miRNA-128-3p inhibitor partiallyreversed the inhibitory effect of si-KLHDC8A on theproliferation of U87 and U251 cells (Fig.7A). Flowcytometry also confirmed that co-transfection withmiRNA-128-3p mimic inhibited KLHDC8Aoverexpression-induced increase of apoptosis, whilemiRNA-128-3p inhibitor rescued KLHDC8Aknockdown-mediated inhibition of apoptosis in both the

glioma cell lines (Fig.7B). Consistently, Transwell assayand wound healing assay showed that modulation ofmiRNA-128-3p expression by transfection with its mimicor inhibitor obviously attenuated the effects ofKLHDC8A overexpression and knockdown on invasionand migration of the glioma cells (Fig.8). These resultsindicate that miRNA-128-3p regulates biologicalbehaviors of the glioma cells by directly targetingKLHDC8A.
DISCUSSION

The difficulties in treatment of gliomas can be at leastpartially attributed to their high genetic heterogeneityand molecular complexity ［3, 22, 23］. Gliomas are now

Fig.6 KLHDC8A is a direct target gene of miRNA-128-3p. A: Targeting relationship between
miRNA-128-3p and KLHDC8A. B: Predicted binding sites for miRNA-128-3p in the 3'-UTR of
KLHDC8A and mutations in the binding sites. Relative luciferase activity was measured in
HEK293A cells co- transfected with miRNA-128-3p mimic (or miRNA-NC) and a luciferase
reporter plasmid (&P<0.05 vs KLHDC8Awt. miRNA-128-3p mimic group). C: qRT-PCR and
Western blotting of KLHDC8A mRNA and protein levels in U251 and U87 cells transfected with
miRNA-128-3p mimic, miRNA-128-3p inhibitor, or scrambled negative control RNA (*P<0.05
vs control group; #P<0.05 vs miRNA-128-3p inhibitor-NC group).
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Fig.7 miRNA-128-3p regulates proliferation and apoptosis of glioma cells via targeting KLHDC8A. A: Edu assay for
assessing the effects of modulating expressions of miR-128-3p and KLHDC8A on proliferation of glioma cells (×100,
*P<0.05 vs control group). B: Flow cytometry for analyzing the effects of miR-128-3p and KLHDC8A on apoptosis of
the glioma cells (*P<0.05 vs control group, #P<0.05 vs miR-128-3p mimics, &P<0.05 vs miR-128-3p inhibitor).
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healing assay of the transfected cells (×100). (*P<0.05 vs control group, #P<0.05 vs miR-128-3p mimics, &P<0.05 vs miR-128-3p inhibitor).
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classified into more specific subtypes according to theirbiological and molecular characteristics［6, 24, 25］. Consi-derable advances have been achieved in recent years inindividualized and precision treatment of gliomas,including molecular pathology-guided glioma surgeryand selection of chemotherapeutics［22, 26, 27］. Molecularmarkers are not only intended for prognostic assessmentof the patients but rather for more effective treatment andmonitoring glioma progression, especially for recurrentgliomas, and screening for sufficient and effectivemolecular markers is essential for exploring bettertreatment options for high-grade gliomas.In this study, based on data from CGGA database,we found that KLHDC8A was highly expressed inhigh-grade gliomas in close correlation with a pooreroverall survival of the patients. We show that KLHDC8Aoverexpression strongly promots migration, invasion, andproliferation and inhibits apoptosis of cultured gliomacells, suggesting the important role of KLHDC8A inmodulating malignant phenotype of gliomas, which wasconsistent with previous reports［28- 30］. KLHDC8A maythus serve as a potential biomarker for gliomas. Wefurther screened the upstream regulatory genes ofKLHDC8A through the gene regulatory network, andidentified the miRNA-target relationship betweenmiRNA-128-3p and KLHDC8A.Many miRNAs have been identified to participate intumor occurrence and progression［31, 32］. In this study, wedemonstrate that upregulation of miRNA-128-3psuppresses the migration, proliferation and invasion andpromotes apoptosis of glioma cells, indicating thepossible role of miRNA-128-3p as a tumor suppressor.According to Qu et al［33］, miRNA-128-3p may inducemitochondrial injury and apoptosis by targeting PDK1 inglioma cells, which show low expressions ofmiRNA-128-3p［34］. Fu et al reported that miRNA-128-3pupregulation inhibited the metastatic potential of gliomacells by targeting GREM1 ［35］. The expression ofmiRNA-128-3p was also downregulated in malignantmelanoma cells, and restoration of its expressioninhibited the malignant behaviors of the cells by targetingneurotrophin receptor 3 (NTF3) ［15］. In addition,miRNA-128-3p was also reported to enhance thesensitivity of antitumor drugs［36, 37］.We further demonstrate that miRNA-128-3pmodulates KLHDC8A expression by directly targeting itsmRNA 3′-UTR. In the two glioma cell lines,miRNA-128-3p was found to negatively regulateKLHDC8A expression. The results of rescue experimentsshowed that transfection with miRNA-128-3p mimicreversed KLHDC8A overexpression-induced increase ofmetastatic capacities of the glioma cells, and themiRNA-128-3p inhibitor obviously attenuated theinhibitory effect of siKLHDC8A of the cells, suggestingthat the interaction between miRNA-128-3p andKLHDC8A defines the malignant behavior of gliomas.
Conclusion

Our results demonstrate that KLHDC8A serves likely asan oncogene to promote progression of gliomas, and

upregulation of miRNA-128-3p expression inhibitsuncontrolled growth of glioma cells by downregulatingKLHDC8A and its downstream effectors, suggesting thatthe miRNA-128-3p-KLHDC8A axis is a potentialprognostic indicator as well as a therapeutic target fordeveloping new strategies for glioma treatment.
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miRNA-miRNA-128128--33pp通过下调通过下调KLHDCKLHDC88AA的表达抑制胶质瘤细胞的的表达抑制胶质瘤细胞的
恶性生物恶性生物学行为学行为
于正涛 1，李佳梦 1，蒋俊文 1，李 由 1，林 珑 1，夏 鹰 1，王 磊 2

1中南大学湘雅医学院附属海口医院神经外科，海南 海口 570208；2中南大学湘雅医学院附属肿瘤医院神经外
科，湖南 长沙 410006

摘要：目的 探讨miRNA-128-3p在胶质瘤细胞中的作用，并确定其是否能够调控KLHDC8A介导恶性生物学行为，为寻找胶质瘤

患者潜在的分子生物标志物和治疗靶点提供理论支持。方法 采用双荧光素酶报告基因、qRT-PCR和Western blotting实验验证

miRNA-128-3p与KLHDC8A的调控关系。通过Edu实验、流式细胞术、Transwell和划痕实验验证miRNA-128-3p和KLHDC8A

对胶质瘤细胞恶性行为的影响。利用挽救实验验证miRNA-128-3p靶向KLHDC8A调控胶质瘤细胞的增殖、凋亡、侵袭和迁移。

结果 KLHDC8A在高级别胶质瘤组织中的表达水平显著升高，与恶性胶质瘤患者的生存状况密切相关。功能验证实验表明，高

表达KLHDC8A可促进胶质瘤细胞的增殖、迁移和侵袭，而miRNA-128-3p高表达抑制胶质瘤细胞的增殖、迁移等恶性生物学行

为。miRNA-128-3p靶向调节胶质瘤细胞中KLHDC8A的表达，miRNA-128-3p高表达通过靶向KLHDC8A抑制胶质瘤细胞的恶

性生物学行为。结论 miRNA-128-3p 负向调控其下游靶基因KLHDC8A的表达，抑制胶质瘤细胞恶性生物学行为，因此miRNA-

128-3p/KLHDC8A是判断胶质瘤预后及治疗的分子靶点。

关键词：胶质瘤；miRNA-128-3p；KLHDC8A；生物标志物；迁移；增殖
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