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INTRODUCTIONEpithelial ovarian cancer (EOC) is the most lethalof all gynecologic malignancies, and the fifth causeof mortality. Women with organ-confined tumorshave an excellent prognosis, but the majority ofearly stage cancer is asymptomatic, and more thantwo-thirds (70-75%) of patients are diagnosedwith advanced disease and has often spread as dif-fuse small-volume tumor deposits.1

A better understanding of ovarian cancer is ur-gently needed for patients who currently presentwith advanced disease requiring major surgery andadjuvant chemotherapy, with the great majorityexperiencing recurrence. Relapse occurs in the ma-jority of advanced stage patients after complete re-sponse to initial treatments; and at least 70-90%of these patients eventually die with drug-resistantcancers, with only 10-30% showing long-term sur-vival. Despite many therapeutic improvements, the

Abstract

Objective: To evaluate fascin expression as a prognostic factor andits correlation with survival and clinicopathologic factors (degree ofdifferentiation and stage) in epithelial ovarian carcinoma.
Methods: This study is prognostic study with historical cohort de-sign. Fascin was analyzed in paraffin block sections of 33 advancedstage ovarian carcinoma patients using immunohistochemistry. Fas-cin expression was tested for its correlation with overall survival aswell as with grade and stage of the cancer.
Results: In this study, fascin expression has no correlation with sur-vival. In the period of 17-22 months, samples with high fascin ex-pression had a HR of 1.59 (95% CI=0.38-6.67, p=0.449), but in theperiod of 17-23 months, both groups had comparable HR. In the pe-riod of more than 23 months, samples with high expression of fascinhad a better HR of 0.40 (95% CI=0.04-4.38, p=0.449). No significantcorrelation was found between fascin expression with grade(OR=2.08, 95% CI=0.44-9.84, p=0.442) and stage (OR=2.70, 95%CI=0.39-18.96, p=0.360).
Conclusion: In this study, there was no correlation between fascinexpression and survival, and also no correlation between fascin,grade and stage. Further study with a larger, more homogenoussample, analyzing confounding factors is needed.[Indones J Obstet Gynecol 2015; 3-4: 222-229]
Keywords: advanced stage ovarian carcinoma, fascin, survival

Abstrak

Tujuan: Melakukan penilaian terhadap hubungan ekspresi fascin se-bagai faktor prognostik kesintasan kanker ovarium stadium lanjut se-cara umum, serta hubungan antara faktor klinikopatologis (derajatdiferensiasi dan stadium) pada khususnya.
Metode: Penelitian ini merupakan studi prognostik dengan desain ko-hort retrospektif. Fascin dianalisa melalui 33 sampel blok paraffin dandilakukan pemeriksaan imunohistokimia. Data diperoleh dari statusmedis, wawancara dengan pasien/keluarga atau melalui telepon.
Hasil: Pada periode 17-22 bulan, fascin dengan ekspresi tinggi me-miliki HR=1,59 (IK 95%=0,38-6,67, p=0,449), tetapi pada periode 17-23 bulan, kedua kelompok memiliki hazard rasio yang sama. Pada pe-riode lebih dari 23 bulan, fascin dengan ekspresi tinggi memilikiHR=0,40 (IK 95%=0,04-4,38, p=0,449). Tidak terdapat korelasi ber-makna antara eksresi fascin dengan derajat diferensiasi denganOR=2,08 (IK 95%=0,44-9,84, p=0,442) dan stadium (OR=2,70, IK95%=0,39-18,96, p=0.360 ).
Kesimpulan: Didapatkan hasil yang tidak bermakna antara hasil ek-spresi fascin yang tinggi dengan kesintasan, serta tidak terdapat kore-lasi bermakna antara ekspresi fascin dengan derajat diferensiasi.Diperlukan penelitian lebih lanjut dengan jumlah sampel yang lebihbesar dan lebih homogen, dengan menganalisa faktor-faktor perancuyang dapat ditemui.[Maj Obstet Ginekol Indones 2015; 3-4: 222-229]
Kata kunci: fascin, kanker ovarium stadium lanjut, kesintasan

Correspondence: Fara Vitantri. Department of Obstetrics and Gynecology. Faculty of Medicine, University of Indonesia, Jakarta.Telephone: 0821-60626262. Email: faravitantri@yahoo.com

Indones J222  Vitranti et al Obstet Gynecol

|



development of secondary metastatic tumors thatare resistant to conventional treatment remains amajor cause of morbidity and mortality.1,2 Tumorinvasion and metastasis are the result of highly co-ordinated processes involving multiple intracellu-lar and extracellular factors. Understanding theearly events that enable carcinoma cell migrationand invasion is an important research goal that hasthe potential to improve early diagnosis of aggres-sive tumors and stimulate new approaches to-wards molecular adjuvant therapies. Carcinomacell migration is facilitated by the altered differen-tiation status of the epithelial cells, includingchanges in cell and cell matrix adhesion propertiesand in the organization of the actin cytoskeleton.The cytoskeleton is a complex network that in-cludes three types of protein: actin filaments, mi-crotubules and intermediate filaments. Changes incytoskeletal components or associated bindingproteins may be implicated in the progression andmetastasis of tumors.Fascin is a globular actin cross-linking proteinthat has a major function in forming parallel actinbundles in cell protrusions that are key specializa-tions of the plasma membrane for environmentalguidance and cell migration. Fascin is a highly con-served actin-bundling protein, widely expressed inmesenchymal tissues and the nervous system, andis low or absent in adult epithelium. Recent datafrom a number of studies have highlighted that fas-cin is up-regulated in many human carcinomas andin individual tissues, correlating with the clinicalaggressiveness of tumors and poor patient sur-vival. In cell culture, over-expression or depletionof fascin modulates cell migration and alters cy-toskeletal organization. The identification of bio-markers to provide more effective early diagnosisof potentially aggressive tumors, or identify tumorssusceptible to targeted therapies, is an importantgoal in clinical research.3-8There were many studies on fascin that showedcorrelation between fascin and malignancy. Da-ponte reported that strong fascin immunoreactivi-ty was associated with poor prognosis; patientswith low fascin expression had a median survivalof 36.5 months versus 32 months for high fascinexpression (p=0.041), and the median PFl was 24versus 17.5 months, respectively (p=0.034). Fascinexpression is an independent prognostic factor forsurvival of advanced ovarian serous carcinoma,and may represent a novel therapeutic target forpatients with aggressive forms of ovarian cancer.9

Eun et al reported that fascin expression was de-tected in the majority of borderline (100%, 32/32)and malignant tumors (90.5%, 67/74), but it wasnot seen in normal ovarian surface epithelial cellsand benign tumors (p<0.001). Fascin expressionwas significantly correlated with the occurrence ofperitoneal metastases in the carcinomas (p=0.043).10 Fascin overexpression has an importantrole in invasiveness and recurrence of uroephi-telial malignancy. There were significant numbersof fascin-1-positive cells (50% of the neoplasticcells) in uroepithelial carcinomas in situ (n=10).These findings suggest an association between in-creased fascin-1 expression and increased inva-siveness of carcinomas in the urinary bladder.11The aim of this study is to evaluate the correla-tion between fascin expression, survival and clini-cophatologic factors in advanced stage ovarian car-cinoma. Fascin has emerged as a very interestingcandidate for biomarker because its expression islow or absent in the majority of normal adult epi-thelium, yet up-regulation of the protein has beenreported in many forms of human carcinoma.Irrespective of the tissue source of the tumor, highlevels of fascin expression in primary carcinomashas been consistently correlated with a clinicallyaggressive phenotype and poor prognosis.9
METHODSThis study is prognostic study with historical co-hort design. Thirty-three patients with a diagnosisof advanced stage epithelial ovarian carcinoma(91% were stage III and 9% were stage IV) whoreceived postoperative chemotherapy (TC: 175mg/m2 paclitaxel and carboplatin after calculatingthe area under the concentration curve) were in-cluded in this study. Due to limited sample, only23 patients had complete cycles (6 cycles). The pa-tients who had complete medical records were se-lected for further analysis. Patients were examined,diagnosed and underwent therapy in the Gyneco-logic Oncology Division, Obstetrics and Gyneco-logy Department, RSCM, Jakarta.Pathological samples from paraffin-embeddedtissue from each of the above patients were in-cluded in this study. Clinicopathologic informationwas obtained from medical records. Cancer pa-tients were classified after a staging laparotomy;the most common initial surgical procedure con-sisted of abdominal hysterectomy, bilateral salphy-ngo-oophorectomy, omentectomy, and pelvic and
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paraaortic lymph node dissection. The surgery wasclassified as complete resection when no macros-copic tumor remained. Surgical procedures werecarried out in the Division of Gynecologic Oncology,University of Indonesia. All slides were reviewedby the pathologists.Survival analysis was performed after the pa-tients were dichotomized according to a fascin im-munohistochemistry score of <3 and ≥3. The opti-mal cutoff point of fascin expression based on im-munohistochemistry was calculated in conside-ration of sensitivity and specificity of ROC curveanalysis for the survival. This research started atSeptember 2013 until October 2014, with samplesbeing taken from 2006. At the time of analysis, 11of the 33 patients were deceased due to their dis-ease.Immunohistochemical staining of ovarian tissuewas performed in a commercially available auto-mated immunostainer. The samples were fixed in10% buffered formalin solution, embedded in pa-raffin blocks and cut at 4 mm sections. For fascinexpression, slides were incubated for 20 minutesat room temperature with clone IM20 (Novocastra,Newcastle upon Tyne, UK) diluted to 1:300.All slides were initially evaluated by a patholo-gist. During a subsequent joint evaluation, a finalconsensus of immune reactivity score was ob-tained and used for statistical analysis. Cytoplasmicimmune reactivity of tumor cells was assessed incomparison with tonsil specimen, which was usedas positive controls. Two aspects of immune reac-tivity were semi-quantitatively evaluated: the ex-tent and the intensity of staining. Intensity wasconsidered as "weak to moderate" when it was lessthan that of tonsillar tissue and "intense" when itwas similar to that of the tonsil. After preliminaryanalysis, the pathologists involved in the evalua-tion of immunohistochemical staining realized thatthe observed differences in immunoreactivity werebest represented by counting only the cellular sub-population showing intense immunohistochemical

staining and expressing this as the HIES (highestimmunohistochemical expression score). To calcu-late HIES, a value from 0 to 4 was assigned accord-ing to the percentage of cells showing intensestaining (0: 0%, 1: <25%, 2: 25-50%, 3: 50-75%;4: >75%).Univariate analysis of categorical variable will bepresented in percentages and frequencies. Overallsurvival was defined as the interval from the dateof surgery to death from ovarian carcinoma or atthe end of the study period on 27th October 2014.Correlation between fascin expression and survivalwill be tested using Kaplan Meier Method, Cox Re-gression and Life Table. Bivariate analysis of cor-relation between fascin expression and clinico-pathologic characteristics, will be analysed usingFisher test. SPSS software v.22.0 for Mac was usedfor the statistical analysis, p<0.05 was consideredto be statistically significant.
RESULTSWe included 33 tissue samples of patients withEOC. Our sample had an average age of 49.95 years,39.4% in the age group of 40-49 years. Only 20patients (60.0%) had optimal debulking surgerywith complete resection (no macroscopic residualdisease), and 39.4% had residual tumor more than2 cm in diameter. In terms of histologic type, 17patients (51.5%) had serous EOC, 9/33 had clearcell carcinoma, 4/33 had endometrioid, and 3/33had mucinous type EOC, with 6/33 patients havingwell differentiated tumors, and 25/33 had mode-rate-poor differentiated tumors.Following assessment of fascin immunoreacti-vity, 14 (42.4%) tumor samples were classified ashaving low fascin expression (immunohistoche-mistry score <3) and 19 (57.6%) having high fas-cin expression (immunohistochemistry score ≥3).The cutoff point was determined from the sen-sitivity and specificity analysis and ROC curveanalysis to survival. We found that the cutoff IRS

Table 1. Correlation between Fascin Expression and Survival
Time Variable Coefficient SE Wald df value p HR

95% CI

Min Max0-17 months Fascin ≥3 0.461 0.733 0.396 1 0.529 1.59 0.38 6.67>23 months Fascin ≥3 -0.929 1.229 0.572 1 0.449 0.39 0.04 4.39
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score was 3 with sensitivity of 54.5% and specifi-city of 40.9% with AUC=0.450 (95% CI=0.240-0.661).

Figure 1. Kaplan Meier Curve Associated with Fascin Ex-pression

Table 2. Correlation between Fascin Expression and Grading
Moderate­poor differentiation Well differentiation

p­value OR (95% CI)
n % n %IRS Score Positive (≥3) 15 78.9 4 21.1 0.442 2.08 (0.44-9.84)Negative (<3) 9 64.3 5 35.7

Table 3. Correlation between Fascin Expression and Stage
Stage 4 Stage 3

p­value OR (95% CI)
n % n %IRS Score Positive (≥3.75) 3 23.1 10 76.9 0.360 2.70 (0.39-18.96)Negative (<3.75) 2 10.0 18 90.0IRS Score Positive (≥3) 3 15.8 16 84.2 1.000 1.13 (0.16-7.82)Negative (<3) 2 14.3 12 85.7

Figure 2A. Clear cell carcinoma with immunostaining forfascin. Note low cytoplasmic staining, negative intensity.IRS score : 0

Figure  2B. Serous adenocarcinoma with immunostain-ing for fascin. Note moderate cytoplasmic staining, mo-derate intensity, IRS score : 8

Figure 2C. Serous adenocarcinoma grade 1 with immu-nostaining for fascin. Note strong cytoplasmic staining,strong intensity, IRS score : 5.5
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Among 33 samples, 11 patients were deceaseddue to their disease, and 22 (64.7%) were still aliveat the end of the study. There were cutoff points inthe period of 17 months and 22 months. In the pe-riod of month 17-22, samples with high fascin ex-pression had a HR of 1.59 (95% CI=0.38-6.67,p=0.449), but in the period of month 17-23 bothgroups had comparable HR. In the period of morethan 23 months, group with high fascin expressionhad a better HR of 0.40 (95% CI=0.04-4.38, p=0,449).This is presented in Figure 1 and Table 1.The sensitivity and specificity analysis and ROCcurve analysis for tumor grading showed an opti-mal cutoff point for fascin expression to be ≥3 withsensitivity of 62.5% and specificity of 55.6%, AUC=0.525 (95% CI=0.307-0.744); p=0.824. The propor-tion of samples with high fascin expression andmoderate-poor differentiation was 78.9%, com-pared with the well differentiated being only21.1%. Meanwhile, proportion of samples with lowfascin expression and moderate-poor differentia-tion was 64.3%, compared with those that are welldifferentiated being only 35.7%.The ROC curve analysis for the staging, had anoptimal cutoff point of 3.75 with sensitivity andspecificity of 60% and 64.2%, with AUC of 0.607(95% CI=0.329-0.885, p=0.451). High fascin ex-pression in stage four EOC was 23.1%, comparedwith stage three EOC which was 76.9%. Mean-while, low fascin expression in stage four EOC wasonly 10%, while in stage three EOC was 90%.
DISCUSSIONOvarian cancer is the most common cause of gyne-cological cancer-related mortality. Patients withthis disease generally undergo surgery followed byplatinum-taxane chemotherapy (TC), with addi-tional chemotherapy at occurrence of relapse. Al-though the prognosis for patients with advancedcancer is poor, with a five-year survival of only 30-40%, there is a wide range of outcomes for indi-vidual patients. Clinicopathological variables suchas staging, grading, histological type, debulkingstatus, and response to chemotherapy continue toprovide the basis on which treatment decisions aremade for individual patients. Additional biomark-ers in cancer tissues need to be extensively evalu-ated to improve individualized therapy for pa-tients.9

Fascin has emerged as a prognostic marker insome carcinomas. In this study, we examined ova-rian neoplasms to confirm the presence of any cor-relation between fascin expression and establishedclinicopathologic parameters.12Fascin is a 55 kDa globular protein that orga-nizes F-actin into well-organizeded, tightly packedparallel bundles in vitro and in cells. Fascin havebeen well conserved in animal evolution: homo-logues are present in Drosophila, echinoderms andthe platyhelminth Schmidtea mediterranea. Verte-brate genomes encode three forms of fascin: fas-cin-1, which is widely expressed by mesenchymaltissues and in the nervous system; fascin-2, whichis expressed by retinal photoreceptor cells; and fas-cin-3, which is testis-specific. The focus of this ar-ticle is on fascin-1 (also known as fascin), whichcontributes to the organization of two major formsof actin-based structures: cortical cell protrusionsthat mediate cell interactions and migration, andcytoplasmic microfilament bundles that contributeto cell architecture and to intracellular move-ments.13Cell motility is one of the defining characteristicsof invasive tumors, enabling tumor cells to migrateinto adjacent tissues or through the basementmembranes and extracellular matrices. The initialstep in cell migration is the protrusion of the cellmembrane. This is driven by localized actin poly-merization. Reorganization of the actin cytoskele-ton is the primary mechanism of cell motility andis essential for most types of cell migration. Inva-sive tumor cells have been demonstrated to presentdysregulated cell motility in response to extracellu-lar signals from growth factors and cytokines.14A key structural requirement for cell protrusionis the need for a rigid cytoskeletal structure to sup-port the localized extension of the plasma mem-brane with its characteristic morphology. This isachieved in finger-like protrusions by a central,unipolar bundle of filamentous actin (F-actin) andin lamellipodial protrusions by radial, rib-like actinbundles that are integrated with a dendritic mesh-work of microfilaments. Fascin-1 is known to bethe core actin bundling protein of dendrites, mi-crospikes, filopodia, and lamellipodial ribs, and tobe concentrated in cell protrusions during cell mi-gration. Fascin-1 contributes to the formation ofvarious actin-based cellular structures.13,15,16Among those, and critical in cancer cell biology, arethe cellular surface protrusions that mediate cell
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movement. In vitro studies, based on transfectionexperiments, have shown that elevated levels offascin increased the speed of cell migration andemphasized the association between fascin expres-sion and motility of transformed cells.15Metastatic and invasive tumor cells often exhibitchanges in cell morphology, disruption of cell-cellcontacts, degradation of ECM and increase in cellmigration, which result from rearrangements ofthe cytoskeletal microfilaments. Reorganization ofthe actin cytoskeleton is regulated by the action ofactin crosslinking proteins. Fascin expression iseither low or absent in adult epithelia and is oftenup-regulated in several types of epithelial cancersincluding breast, ovarian, skin, pancreatic, liver,esophageal squamous cell, urothelial carcinoma,glioblastoma and cervical cancer.3,14,17-19A number of prior studies have shown that fas-cin up-regulation is associated with a more aggres-sive and metastatic phenotype in epithelial cancers.Several correlative studies have demonstrated thetumor promoting function of fascin, its role in tu-mor development and/or progression of ovariancancer is yet to be comprehensively investigated.Meta-analyses demonstrate that there is strongevidence that fascin-1 protein is associated with anup to two-and-a-half-fold increased risk of mortali-ty in breast, colorectal, and esophageal carcinomas.At present, there is little evidence that fascin-1 isassociated with mortality for gastric and lung car-cinomas. Fascin-1 is correlated with an increasedrisk of disease progression in breast and colorectalcarcinomas, but not in lung carcinoma. Strong evi-dence for association of fascin-1 with increasedrisk of lymph node metastasis has been observedfor colorectal and gastric carcinomas, but not forlung and esophageal carcinomas. Fascin-1 proteinwas also associated with a greater than 70% in-creased risk of distant metastasis in colorectal, gas-tric, and esophageal carcinomas, although the sta-tistical evidence for association with esophagealcarcinoma metastasis was weak. Pooled analysis ofall carcinomas within our dataset provides strongevidence that fascin-1 may carry the potential as anovel biomarker for early identification of aggres-sive and metastatic tumors. These data will assistrational decision-making for focusing ongoing ef-forts investigating fascin-1 as a biomarker for themost relevant carcinoma.20In general, fascin overexpression has been asso-ciated with invasive, high-grade tumors. Recently,

however, Yamaguchi et al have reported over-expression of fascin and up-regulation of fascinmRNA in intraductal papillary mucinous neo-plasms of pancreas that correlated with increasinghistologic grade (adenoma, borderline neoplasm,and carcinoma with or without invasion) suggest-ing fascin up-regulation as an early event in thepathogenesis of pancreatic mucinous intraductalpapillary neoplasms.21 Down regulation of fascinhas been shown to have inhibitory effects on themigration, proliferation, and invasiveness of eso-phageal squamous cell carcinoma cell lines, sug-gesting that fascin contributes to tumor progres-sion and could possibly be a therapeutic moleculartarget.22Kabukcuoglu et al studied fascin expression inovarian tumors (serous, endometrioid, clear, muci-nous, mixed, and transitional) and found variousdegrees of epithelial staining in 20% of cystade-noma, 62% of borderline tumors, and 64% of in-vasive epithelial ovarian tumors.19,23 Hu et al havealso shown increased expression of fascin in cellcultures derived from stage IV ovarian tumors ver-sus cell cultures derived from stage II-III ovariantumors. They also shown that the expression of fas-cin in ovarian tumor cell cultures is significantlyassociated with their ability to grow and spread in-traperitoneally after intraperitoneal inoculation,supporting the role of fascin in ovarian tumor me-tastasis.19 It was also observed that there was in-creased expression of fascin in paraffin-embeddedsections from borderline ovarian tumors, whereasthey did not see any expression of fascin in benignovarian epithelium. Fascin up-regulation in humanbreast cancer cell lines has been associated withHER-2 overexpression, which is associated withpoor prognosis in breast cancer. HER-2 is oftenpositive in serous ovarian tumors as well, and itsassociation with fascin up-regulation can be a sub-ject for further investigation.22In our study, we characterized fascin protein ex-pression in a series of advanced stage epithelialovarian carcinoma by immunohistochemistry. Fi-gure 1 shows that survival in groups with fascinexpression ≥3 and fascin expression <3 crossed inthe periode of 17 months to 22 months. Between0-17 months, subject with fascin expression ≥3 hasworse HR of 1.59 (95% CI=0.38-6.67, p=0.449).However, between 17-23 months, both of thegroup have same hazard. After 23 months, higherfascin expression had a better hazard with HR of0.40 (95% CI=0.04-4.38).
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Previous studies have implicated fascin as anovel biomarker for human carcinomas and ag-gressive tumor behavior. In our study, statiscallythese findings were not significant and it could bedue to the heterogenicity and limited sample of thisresearch.In tissues with positive expression of fascin, upto 78.9% had moderate-poor differentiation, whichwas higher than those that are well differentiated,which was 21.1%. Statistically this is not signifi-cant, but the difference between positive and nega-tive fascin expression is clinically significant. Posi-tive expression of fascin in stage 4 EOC is 23.1%,compared with stage 4 in the negative expressiongroup, which was only 10%. Nevertheless, this wasnot statistically significant.The cadherin family of trans membrane glyco-proteins is important for cellular adhesion in epi-thelial cells. It is known that E-cadherins mediatehomotypic adhesions in epithelial tissues and serveto keep the epithelial cells together.24 Ying et alsuggested that fascin and cadherin binding siteswithin β-catenin overlaps; and that, in vitro, fascinand cadherins compete for binding to β-catenin intransformed epithelial cell systems.25 Yamashiro etal observed that transfection of the fascin geneleads to cell-to-cell contact disorganization and in-creased cell motility by inducing the emission ofmicrospikes on apical surfaces and on the extendedlamelipodia on basolateral surfaces. Some of thesechanges are due to the downregulation and alteredcytoplasmic distribution of the E-cadherin basedadhesion complex induced by fascin over expres-sion.26 E-cadherin is the key functional compo-nent of adherent junctions between epithelial cells.Downregulation of E-cadherin in several types ofhuman neoplasms usually correlates with poor tu-mor differentiation, more advanced disease stage,lymph node metastases, and poor survival rates. Arelationship between fascin and E-cadherin hasbeen documented, where cytoplasmic accumula-tion of fascin leads to a loss of cell-to-cell adhesionby disruption of the E-cadherin adhesion system.24This agrees with findings of Okada et al whoshowed that increased immunoreactivity for fascinhad a tendency to disrupt membranous immunore-activity for E-cadherin. Therefore, it may be postu-lated that the altered expression of E-cadherin isinvolved in fascin mediated cell motility.27

CONCLUSIONIn conclusion, we have found an association bet-ween fascin expression and survival, as well asclinicopathologic properties (grade and stage) inepithelial ovarian cancer. However, the associationwas not statistically significant. Confounding bias(sample is heterogenous) and sample bias (smallnumber of sample) could be the reason why theseresults were not significant. Further studies with alarger, more homogenous sample, with analysis ofthe confounding factors are required.
REFERENCES1. Canevari S, Gariboldi M, Reid JF, et al. Molecular predictorsof response and outcome in ovarian cancer. Crit Rev OncolHematol 2006; 60: 19-37.2. Christofor G. New signals from the invasive front. Nature2006; 441: 444-50.3. Hashimoto Y, Skacel M, Adams JC. Roles of fascin in humancarcinoma motility and signaling: Prospects for a novelbiomarker? Int J Biochem Cell Biol 2005; 37: 1787-804.4. Hashimoto Y, Ito T, Inoue H, et al. Prognostic significanceof fascin overexpression in human esophageal squamouscell carcinoma. Clin Cancer Res 2005; 11(7): 2597-605.5. Hashimoto Y, Skacel M, Lavery IC, et al. Prognostic signifi-cance of fascin expression in advanced colorectal cancer:an immunohistochemical study of colorectal adenomas andadenocarcinomas. BMC Cancer 2006; 6: 241.6. Maitra A, Iacobuzio-Donahue C, Rahman A, et al. Immuno-histochemical validation of a novel epithelial and a novelstromal marker of pancreatic ductal adenocarcinoma iden-tified by global expression microarrays: sea urchin fascinhomolog and heat shock protein 47. Am J Clin Pathol 2002;118: 52-9.7. Yoder BJ, Tso E, Skacel M, et al. The expression of fascin,an actin-bundling motility protein, correlates with hormonereceptor-negative breast cancer and a more aggressiveclinical course. Clin Cancer Research 2005; 11: 186-92.8. Zigeuner R, Droschl N, Tauber V, et al. Biologic significanceof fascin expression in clear cell renal cell carcinoma: Sys-tematic analysis of primary and metastatic tumor tissuesusing a tissue microarray technique. Urology 2006; 68(3):518-22.9. Daponte A, Kostopoulou E, Papandreou CN, et al. Prognosticsignificance of fascin expression in advanced poorly differ-entiated serous ovarian cancer. Anticancer Res 2008; 28:1905-10.10. Eun YC, Hwan S, Kim E-J, et al. Expression of actin-bundlingprotein fascin and its relationship with altered e-cadherinand -catenin expressions in ovarian serous neoplasms. KorJ Pathol 2005; 39: 258-64.11. Tong GX, Yee H, Chiriboga L, et al. Fascin-1 expression inpapillary and invasive urothelial carcinomas of the urinarybladder. Hum Pathol 2005; 36: 741-6.12. Kostopoulou E, Daponte A, Terzis A, et al. Fascin in ovarianepithelial tumors. Histol Histopathol 2008; 23: 935-44.

Indones J228  Vitranti et al Obstet Gynecol

|



13. Adams JC. Roles of fascin in cell adhesion and motility. CurrOpin Cell Biol 2004; 16(5): 590-6.14. Wen YH, Yee H, Goswami S, et al. Fascin expression inserous tumors of ovary correlates with aggressiveness ofmalignancy. Int J Gynecol Pathol 2009; 28: 187-92.15. Jawhari AU, Buda A, Jenkins M, et al. Fascin, an actin-bun-dling protein, modulates colonic epithelial cell invasivenessand differentiation in vitro. Am J Pathol 2003; 162(1): 69-80.16. Tseng Y, Kole TP, Lee JS, et al. How actin crosslinking andbundling proteins cooperate to generate an enhanced cellmechanical response. Biochem Biophysical Res Com 2005;334(1): 183-92.17. Iacobuzio-Donahue CA, Ashfaq R, Maitra A, et al. Highly ex-pressed genes in pancreatic ductal adenocarcinomas: acomprehensive characterization and comparison of thetranscription profiles obtained from three major technolo-gies. Cancer Res 2003; 63(24): 8614-22.18. Maitra A, Iacobuzio-Donahue C, Rahman A, et al. Immuno-histochemical validation of a novel epithelial and a novelstromal marker of pancreatic ductal adenocarcinoma iden-tified by global expression microarrays: sea urchin fascinhomolog and heat shock protein 47. Am J Clin Pathol 2002;118(1): 52-9.19. Hu W, McCrea PD, Deavers M, et al. Increased expressionof fascin, motility associated protein, in cell cultures derivedfrom ovarian cancer and in borderline and carcinomatousovarian tumors. Clin Experimental Metas 2000; 18(1): 83-8.20. Tan VY, Lewis SJ, Adams JC, et al. Association of fascin-1with mortality, disease progression and metastasis in car-cinomas: a systematic review and meta-analysis. BMC 2013;11: 52.

21. Yamaguchi H, Inoue T, Eguchi T, et al. Fascin overexpressionin intraductal papillary mucinous neoplasms (adenomas,borderline neoplasms, and carcinomas) of the pancreas,correlated with increased histological grade. Mod Pathol2007; 20(5): 552-61.22. Grothey A, Hashizume R, Ji H, et al. C-erbB-2/HER-2 upregu-lates fascin, an actin-bundling protein associated with cellmotility, in human breast cancer cell lines. Oncogene 2000;19(42): 4864-75.23. Kabukcuoglu S, Ozalp SS, Oner U, et al. Actin bundling pro-tein fascin expression in ovarian neoplasms: comparison ofhistopathologic features of tumors obtained by the first andsecondary cytoreduction surgeries. Eur J Gynecol Oncol2006; 27(2): 123-8.24. Kang SH, Chae SW, Lee KB, et al. The relationship betweenprognostic factors and the expression pattern of fascin ande-cadherin in renal cell carcinoma. Korean J Pathol 2009;43: 139-44.25. Tao YS, Edwards RA, Tubb B. Beta-Catenin associates withthe actin-bundling protein fascin in a noncadherin complex.J Cell Biology 1996; 134: 1271-81.26. Yamashiro S, Yamakita Y, Ono S, et al. Fascin, an actin-bun-dling protein, induces membrane protrusions and increasescell motility of epithelial cells. Mol Biol Cell 1998; 9(5): 993-1006.27. Okada K ST, Askawa K. Fascin expression is correlated withtumor progression of extrahepatic bile duct cancer. Hepa-togastroenterol 2007; 54: 17-21.

Vol 3, No 4October 2015 Fascin expression as prognostic factor for survival  229

|


