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Abstract  

The present study was carried out in Genetic Engineering and biotechnology Institute –Baghdad University 

during a period from October 2013 to October 2014, for detecting the role of genetic alterations of FGFR3 gene 

in Iraqi patients with bladder cancer. 50 patients with bladder cancer who admitted to Ghazi AlHariri Hospital in 

Baghdad and 25 healthy persons (age between 30 to 86 years) were included in this study.   Total genomic DNA 

was isolated from blood samples for molecular analysis using specific primers for exon 7 of the gene FGFR3. 

The PCR amplified regions of the FGFR3 exon 7 of healthy and patients showed a molecular weight of about 

120 bp. The analysis of mutation using restriction fragment length polymorphism (RFLP) was performed on 

PCR products of FGFR3 exon 7 using Hae II and TseI enzymes. These results showed that the PCR amplified 

regions of the FGFR3 exon 7 has only one restriction site for each enzymes. The REFLP molecular analysis of 

FGFR3 exon 7 of patient samples for both enzymes revealed one mutation in one patient include FGFR3 

Arginine 248 Cysteine  mutation. The DNA sequencing analysis of the exon 7 PCR products revealed that 

among 50 patients included in this study, 51 mutations were detected in exon 7. The mutations detected in exon 

7 include three types, g.13515 del C , g.13510 del A and g.13529 ins A. The more frequent mutation was 

g.13515 del C which detected in 34 patients followed by g.13510 del A and g.13529 ins A mutations which 

detected in 12 and 1 patients respectively. The A insertion mutation (13529) were included in the Hae II 

restriction site which explain the single mutation detected in patients. The results showed that the exon 7,  g.1315 

delC mutation is a correlated with the initiation of tumor since it detected in all grads and consist of the majority 

of detected mutations (36/81, 44.4%). On the other hand, exons 7 mutations, g.13529 ins A, g.13510 del A, 

showed to have importance in cancer initiation and development since they are detected in the early grade (G1) 

and in 38(80.9%) patients of 47. 
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Introduction: 

Bladder cancer is the ninth most common cancer diagnosis worldwide, with more than 330,000 new cases each 

year and more than 130,000 deaths per year, with an estimated male:female ratio of 3.8:1.0 (Ploeg, 2009). 

Approximately 90% of malignant tumors arising in the uroepithelium of the bladder are transitional cell 

carcinomas (TCC). It starts in the inner layer of the bladder (Siegel, 2012).  

This group has subtypes: Papillary cancers grow like tiny fingers from the inner bladder lining toward 

its hollow center, Flat cancers do not grow toward the center, These tumors are also named based on whether 

they have grown into the bladder wall, Non-invasive cancers are still in the inner layer of cells (the urothelium) 

but have not grown into the deeper layers (Lopez 2004), and Invasive cancers have grown into the deeper layers 

of the bladder. These cancers are more likely to spread and are harder to treat (Arianayagam, 2011).  

Other histologists include squamous cell carcinoma (1.5%), This type is much less common and is 

usually invasive. adenocarcinoma (1.2%), This type is also much less common, almost all are invasive, respond 

poorly to radiation with chemotherapy, and small cell carcinoma  (<1%), A very small number of bladder 

cancers are of this type. These cancers often grow quickly (Zhang  et al., 2012). Sarcomas start in the muscle 

cells of the bladder, but they are rare (Bodoor et al 2010), to find out more about sarcomas (Arianayagam and 

Rashid, 2011). Most superficial bladder tumors show a loss of heterozygosity (LOH) of chromosome 9 (Wada  et 

al.,2003). deletions on chromosome 9 are the most common chromosomal abnormalities in transitional cell 

carcinoma (TCC), which represents more than 50% of all grades and stages (Miyao et al., 1993). low-grade 

papillary tumors and LOH of chromosome 9 exhibit a constitutive activation of the receptor tyrosine kinase-Ras 

pathway, with activating mutations in the HRAS and fibroblast growth factor receptor 3 (Mitra et al., 2006). 

FGFR3 mutations are confined to hot spots in exons 7, 10, and 15, and all are predicted to cause constitutive 

activation of the kinase activity of the receptor, which in turn can activate the mitogen-activated protein kinase 

(MAPK) pathway—a pathway shared with the Ras family of proteins (Mitra et al., 2006). Mutations in FGFR3 

and the Ras genes (including HRAS), both mutations were found to be absolutely mutually exclusive, suggesting 

possible biological equivalence (Jebar et al., 2005). 

Approximately 80% of transitional cell carcinomas are confined to the epithelium (pTa, Carcinoma in 

situ) or lamina propria (pT1) at initial diagnosis, but the remaining 20% invade the muscularis propria (pT2, pT3, 

pT4). pTa lesions (papillary tumors) are the most common form of bladder carcinoma (Billerey et al., 2001).  
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More than 50% of primary bladder urothelial cell carcinomas, especially in low-grade and low-stage papillary 

tumors (Hernandez et al., 2005).  

Approximately 80% of transitional cell carcinomas are confined to the epithelium (pTa, Carcinoma in 

situ) or lamina propria (pT1) at initial diagnosis, but the remaining 20% invade the muscularis propria (pT2, pT3, 

pT4). pTa lesions (papillary tumors) are the most common form of bladder carcinoma (Billerey et al., 2001).  

More than 50% of primary bladder urothelial cell carcinomas, especially in low-grade and low-stage papillary 

tumors (Hernandez et al., 2005). Losses on chromosome 9 are apparently typical features of noninvasive low 

malignant papillary tumors. In pTa tumors, loss of chromosome 9 is similarly distributed in tumors with and 

without mutations (Bas et al.,2001).  Somatic activating mutions of FGFR3 occur with high frequency of 70% of 

cases in pTa tumors (superficial cases) but are absent or very rare in carcinoma in situ (Karoui et al., 2001). 

Same mutations are present in only 15% of muscle invasive bladdertumors.FGFR3 mutations are, therefore, 

considered to be a molecular marker of the pTa pathway.pT1 bladder tumors penetrate the basement membrane 

(Zieger  et al., 2005).   

According to the most recent (Iraqi cancer registry, 2010), bladder carcinoma is currently ranks sixth 

among the commonest ten cancers. The male gender seems to bear this problem than females in that it is the 

second most frequent cancer in males (827 cases) and Ninth position in females (274 cases) (Iraqi cancer registry, 

2010). 

This research aims for the detection of three novel mutations in exon 7 of FGFR3 gene in Iraqi patients 

with bladder cancer. 

 

Materials and Methods 

The study consisted of 50 subjects with bladder cancer (Transitional cells carcinoma TCC) and 25 subjects 

control group. Patient samples were obtained from Ghazi Al Hariri Hospital in Baghdad.  Patients age ranged 

from 30 to 86 years while control subjects ages ranged from 30 to 50 years. Blood samples (3-5ml) were 

collected from patients and control in EDTA anticoagulant tubes. Questionnaire form was filled for each 

patient including; name, age, gender, employment type and smoking.   

DNA extraction  

Total genomic DNA was isolated from the blood, for molecular studies using genomic DNA purification kits 

(Bioneer ) South Korea. 

Polymerase chain reaction (PCR) for exon 7(120bp)         
The exon 7 region of FGFR3 was amplified by PCR using the primers, F 5' CGGCAGTGGCGGTGGTGGTG'3 

and R 5'  AGCACCGCCGTCTGGTTG '3 and the condition, initial denaturation 5 minutes at 95 
o
C, followed by 

40 cycle each of denaturation 1 minute at 95 
o
C, annealing 1 minute at 67 

o
C, extension 1 minute at 72 

o
C and a 

final extension step at 72 
o
C for 10 minute.  PCR products (3 µl) were then separated on 3% agarose gel with a 

ladder (100bp) and visualized.  

Screening for mutations in exon 7 using RFLP analysis 
Screening of the FGFR3  mutations in exon 7 was performed by digestion with restriction endonuclease HaeII 

(New England Biolab Beverly, MA, USA) and TseI (New England Biolab). The PCR product (10 µL) was 

digested with 1 U of each restriction enzyme in 20 µL for 1 h at 37°C for HaeII and at 65°C for TseI. Each 

product was analyzed by 3% agarose gel then photographed under ultraviolet light. 

PCR products Sequencing 
The PCR products of the FGFR3 gene exon 7 region (50 samples)   and primers were sent by Macrogen 

Company (U.S.A) for sequencing. The sequences of these samples were compared with the information in gene 

bank of the National Center for Biotechnology Information (NCBI) for standard FGFR3 gene, using (Mega -6) 

software.  
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Results and discussion 

Subjects data: 

The characteristics of the patients are summarized in Table (1). The results indicated a significant correlation 

between the occurrence of bladder cancer with patient’s ages, gender and smoking. 

Table 1: Bladder cancer and healthy profiles. 

Characteristics Healthy control Patients 

Age(years) 

Mean 

Range 

 

58 

30-50 

 

62 

30-86 

Male 

Female 

23 

2 

46 

4 

Smoking 

Yes 

no 

 

13 

12 

 

39 

11 

Family history 0 0 

 

Bladder cancer is rare in people younger than 50 years of age, even though it can occur at any age (Parag et al., 

2009; Dodurga, et al., 2011). The incidence of cancer increases directly with age with the median age at 

diagnosis of around (70) years for each gender (Lynch and Cohen, 1995). It has been observed that genetic 

alterations that are frequently seen in older adults are extremely rare in young patients. Urothelial neoplasms in 

children and young adults appear to be biologically distinct and lack genetic instability in most cases (Wild  et 

al., 2007). 

REFLP analysis of FGFR3 exon 7  

PCR analysis of FGFR3 exon 7 is shown in Figure 1. 

 

 
Figure (1): Gel electrophoresis of FGFR3 exon 7 PCR products for healthy and patients with bladder 

cancer on 3% agarose stained with Ethidium Bromide and visulized under U.V light using blood extracted 

DNA. M, ladder, 1-7 patients bladder cancer samples, 8-10 healthy control samples. 

 

The analysis of mutation using restriction fragment length polymorphism (RFLP) was performed on PCR 

products of FGFR3 exon 7 using Hae II and TseI enzymes. If there were no mutations, a 120 bp exon 7 PCR 

product will be digested by HaeII enzyme to 64- and 56-bp fragments and digested to 94 and 26 bp fragments by 

TseI enzyme, as follow and as in figures 2 and 3: 

 

FGFR3 exon 7 region/ HaeII enzyme site 

13465CGGCAGTGGCGGTGGTGGTGAGGGAGGGGGTGGCCCCTGAGCGTCATCTGCCCCCACA

GAGCGC∇TCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTG

CT 13584. 

 

FGFR3 exon 7 region/ TseI enzyme site 

1365CGGCAGTGGCGGTGGTGGTGAGGGAGGGGGTGGCCCCTGAGCGTCATCTGCCCCCACAGAG

CGCTCCCCGCACCGGCCCATCCTGCAGGCGGGG∇CTGCCGG CAACCAGACGGCGGTGCT 13584. 
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Figure (2): Gel electrophoresis of PCR products (FGFR3 exon 7) for healthy digested with Hae II enzyme 

on 3% agarose. M, ladder; 1, 3, 4, 5, 6: DNA from healthy control, lane 2: PCR undigested product. 

  

 
 

Figure (3): Gel electrophoresis of PCR products (FGFR3 exon 7) for healthy digested with TseI enzyme on 

3% agarose. M, ladder; 1, 2, 3: DNA from healthy control. 

 

These results showed that the PCR amplified regions of the FGFR3 exon 7 has only one restriction site for each 

enzymes. The REFLP molecular analysis of FGFR3 exon 7 of patient samples for both enzymes revealed one 

mutation in one patient include FGFR3 Arginine 248 Cysteine  mutation. 

Detection of FGFR3 exon 7 mutations by DNA sequencing   

The bladder cancer patients PCR products of the exon 7 and of the FGFR3 gene were screened for mutations by 

sequencing. The patients sequencing results were compared with human reference FGFR3 gene sequence 

(http:NCBI Reference Sequence).  

Among 50 patients included in this study, 47 (94%) patients were with FRGF mutations. The total number of 

detected mutations were 51 (63%) mutations. The mutations detected in exon 7 include three types, g.13515 del 

C , g.13510 del A and g.13529 ins A. The more frequent mutation was g.13515 del C which detected in 34 

patients followed by g.13510 del A and g.13529 ins A mutations which detected in 12 and 1 patients respectively. 

The A insertion mutation (13529) included in the Hae II restriction site which explain the single mutation 

detected in patients (Table (2)( Figures 4, 5, and 6). All mutations in the tables are considered novel and not 

registered in the NCBI. 
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Table (2): Mutation analysis of the exon 7 

Exone 7 

Mutation No. of mutation in 47 patients / % Change code Effect 

g.13515 del C 

GCC>G-C 

34 / 72 % Cys/Cys Framshift 

g.13510 del A 

TCA>TC- 

12 / 30% Ser/Ser 

 

Framshift 

g.13529  Ins A 

TCC>ATC 

1 / 2% Ser/Ile Framshift 

 

 
Figure (4): Site 13515 del C, nucleotide sequence (forward) in exon 7. 

 

 

 
Figure (5): Site 13510 del A, nucleotide sequence (forward) in exon 7. 
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Figure (6): Site 13529 Ins A, nucleotide sequence (forward) in exon 7. 

In this study, The REFLP molecular analysis of FGFR3 exon 7 of patient samples for both enzymes 

revealed one mutation in one patient include FGFR3 Arginine 248 Cysteine  mutation and on mutation at Serine 

249 Cysteine. 

 Mutations of the codons 248,249 and 372 of the FGFR 3 exon 7 were also detected in bladder cancer 

patients by several researchers (Cappellen et al., 1999; Passos et al., 1999; Ashraf and Herve, 2003). Other exon 

7 mutations were also reported (Johanna et al., 2005; Hernandez et al., 2006 ; Junker et al.,2008). FGFR3 gene 

mutations in bladder cancer patients were also detected by Dodurga et al.(2011) who detect mutations in the 

exon7 of the gene FGFR 3 in 12% of bladder cancer patients include Arginine 248 Cysteine and in 50% of the 

bladder cancer patients include Serine 249 Cysteine. FGFR 3 exons 7 mutations were also detected in bladder 

cancer patients by Takahiro et al. (2001) who detect 13 mutations include Arginine 248 Cysteine and Serine 249 

Cysteine of the exon 7.  

The association between bladder cancer grad and FGFR3 mutations 

Our results showed that there is a good correlation between the development of bladder cancer and FGFR3 

mutations (Table 4). The results showed that the exon 7,  g.1315 delC mutation is a correlated with the initiation 

of tumor since it detected in all grads and consist of the majority of detected mutations (36/81, 44.4%). On the 

other hand, exons 7 mutations, g.13529 ins A, g.13510 del A, showed to have importance in cancer initiation and 

development since they are detected in the early grade (G1) and in 38(80.9%) patients of 47. 

Table (3): The number of mutations of the FGFR3 Exon 7 in different cancer grads. 

        Mutation 

Grade 
g.13515 del C g.13515 del C   g.13529 ins A Total 

G1 12 8 3 23 

G2 12 2 - 14 

G3 12 2 - 14 

Total 36 12 3 51 

Previous studies indicated a strong correlation between FGFR3 mutations and the stage/grade of the 

tumor (van Rhijn  et al 2001; Hernandez  et al., 2006). No significant correlation between FGFR3 expression 

and stage or grade of the tumor (Matsumoto  et al., 2004). 

In a study by (Khaldon  et al., 2010) find a significant correlation (p < 0.001) between the stage of the 

tumor and FGFR3 mutations. However, in contrast to other studies, they could not find any correlation between 

the grade of the tumor and FGFR3 mutations. FGFR3 protein expression of moderate or high levels of protein in 

49% of tumors but found no relationship to tumor grade or stage. Two other studies found a relationship between 

higher expression and lower tumor grade and stage (Gomez et al., 2005).  Some of the studies have reported that 

low-stage and low-grade bladder tumors are associated with FGFR3 mutations (Van Tilborg et al., 2002; Hirao 

et al., 2005). The high frequency of FGFR3 mutations in pTa tumors, and their low frequency in pT1 and pT2–4 

tumors are consistent with the model of bladder tumor (Lee and Droller, 2000; Knowles, 1999). FGFR3 

mutations were detected at (21% pT1), (16% pT2 to pT4), twenty-seven from thirty-two (84% G1), Sixteen from 
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twenty-nine (55% G2) and five from twenty-one (7% G3) (Claude et al., 2001). FGFR3 protein expression of 

moderate or high levels of protein in 49% of tumors but found no relationship to tumor grade or stage. Other 

studies found a relationship between higher expression and lower tumor grade and stage (Gomez, et al., 2005). 

Other studies revealed that no mutations of the FGFR3 gene in bladder tumor were reported (Tomlinson et al., 

2007; Arshad et al., 2010). 

 

References  

• Arianayagam, M. and Rashid, P. (2011). Bladder cancer – current management. Australian Family Physician, 

40(4): 209–13. 

• Arshad, A., Pandith, P., Zafar, A., et al., (2010). FGFR3 Germline Mutations Identified in Skeletal Dysplasia 

Significantly Cause Low Grade and Low Stage Bladder Cancer by Somatic Mutations. Uro. Today Int.J., 

3(6):1944-5784. 

• Ashraf, A., and Herve W., (2003). FGFR3 and TP53 Gene Mutations Define Two Distinct Pathways in 

Urothelial Cell Carcinoma of the Bladder. American Association for Cancer Research,  63: 8108–8112. 

• Billerey, C., Dominigue, C., Marie, H., et al., (2001). frequent FGFR3 mutation in papillary noninvasive (Pta) 

tumors. Am. J. pathol., 158:1955-9. 

• Bodoor, K., Abdulhameed, G., Ziad, J., et al., (2010). FGFR3 mutational status and protein expression in 

patients with bladder cancer in a Jordanian population. Cancer Epidemiology, 10 (1016): 05-003. 

• Cappellen, D., De Oliveira, C., Ricol, D., de Medina, S., Bourdin, J., Sastre-Garau, X., Chopin, D., Thiery, 

J.P. and Radvanyi, F. (1999). Frequent activating mutations of FGFR3 in human bladder and cervix carcinomas. 

Nat. Genet., 23(1):18-20. 

• Claude, B., Dominique, C., Marie, H., et al., (2001). Frequent FGFR3 Mutations in Papillary Non-Invasive 

Bladder (pTa) Tumors. American Journal of Pathology, 158:1955–1959. 

• Dodurga, Y., Tataroglu, C., Kesen, Z.,  and Satiroglu-Tufan, N. (2011).Incidence of fibroblast growth factor 

receptor 3 gene (FGFR3) A248C, S249C, G372C, and T375C mutations in bladder cancer. Genet. Mol. Res., 10 

(1): 86-95. 

• Gomez-Roman, J.J., Saenz, P., Molina, M., et al., (2005). Fibroblast growth factor receptor 3 is over 

expressed in urinary tract carcinomas and modulates the neoplastic cell growth. Clin. Cancer Res., 11:459-65. 

• Hernandez, S., Lopez-Knowles, E., Lloreta, J., et al., (2006).  Prospective study of FGFR3 mutations as a 

prognostic factor in nonmuscle invasive urothelial bladder carcinomas. J. Clin. Oncol., 24:3664–71. 

• Hernandez, S., lopez, E., lioreta, J., et al., (2005) FGFR3 and Tp53 mutations in T1G3 transitional bladder 

carcinoma: independent distribution and lack of association with prognosis. Clin cancer Res., 11:5444-50. 

• Hirao, S., Hirao, T., Marsit, C., et al., (2005). Loss of heterozygosity on chromosome 9q and p53 alterations 

in human bladder cancer. Cancer, 104: 1918-1923. 

• Jebar, A.H., Hurst, C.D., Tomlinson, D.C., et al., (2005). FGFR3 and Ras gene mutations are mutually 

exclusive genetic events in urothelial cell carcinoma. Oncogene. 24(33):5218-5225. 

• Johanna, M., Oers, V., Irene, L., et al., (2005). A Simple and Fast Method for the Simultaneous Detection of 

Nine Fibroblast Growth Factor Receptor 3 Mutations in Bladder Cancer and Voided Urine. Clin. Cancer Res., 

11:7743-7748. 

• Junker, K., van Oers, J., Zwarthoff, E., et al.,(2008). Fibroblast growth factor receptor 3 mutations in bladder 

tumors correlate with low frequency of chromosome alterations. Neoplasia, 10:1–7. 

• Karoui, M., Hofmann-Radvanyi, U., Zimmermann, F., et al., (2001). No evidence of 

somatic FGFR3 mutation in various types of carcinoma. Oncogene, 20(36):5059–5061.  

• Khaldon, B., Abdulhameed, G., Zaid, J. et al., (2010). FGFR3 mutational status and protein expression in 

patients with bladder cancer in a Jordanian population. Cancer Epidemiology, 10 (1016): 05-003. 

• Knowles, M. (1999). The genetics of transitional cell carcinoma: progressand potential clinical application. 

BJU. Int., 84:412–427. 

• Lee, R. and Droller, M.J. (2000).The natural history of bladder cancer: implications for therapy. Urol. Clin. 

N., 27:1–13. 

• Lopez-Beltran, A. and Montironi, R. (2004). Non-invasive urothelial neoplasms: according to the most recent 

WHO. classification. Eur. Urol., 46(2):170-6. 

• Lynch, C., and Cohen, M. (1995). Urinary system. Cancer, 75:316–29. 

• Matsumoto, M., Ohtsuki, Y., Ochii, K., et al. (2004). Fibroblast growth factor receptor 3 protein expression 

in urothelial carcinoma of the urinary bladder, exhibiting no association with low-grade and/or non-invasive 

lesions. Oncol. Rep., 12:967–71. 

• Mitra, A.P., Datar, R.H. and  Cote, R.J. (2006). Molecular pathways in invasive bladder cancer: new insights 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.5, No.5, 2015 

 

225 

into mechanisms, progression, and target identification. J. Clin. Oncol., 24:5552-5564. 

• Miyao, N., Tsai, Y., Lerner, S., et al., (1993). Role of chromosome 9 in human bladder cancer. Cancer Res., 

53:4066-4070. 

• Parag, G., Manoj, J., Rakesh, K., et al., (2009). Impact of age and gender on the clinicopathological 

characteristics of bladder cancer. Indian J. Urol., 25(2): 207–210. 

• Passos-Bueno, M.R., Wilcox, W.R., Jabs, E.W., et al., (1999). Clinical spectrum of fibroblast growth factor 

receptor mutations. Hum. Mutat., 14: 115–125. 

• Ploeg, M., Aben, K. and  Kiemeney, L. (2009). The present and future burden of urinary bladder cancer in 

the world. World J.Urol.,  27:289-293. 

• Siegel, R., Naishadham, D. and Jemal, A. (2012). Cancer statistics . CA. Cancer J. Clin., 62:10-29. 

• Takahiro, K., Hideaki, S., Toya, O. et al., (2001). The Incidence of Thanatophoric Dysplasia Mutations in 

FGFR3 Gene Is Higher in Low Grade or Superficial Bladder Carcinomas. American Cancer Society, 

92(10):2555-2561. 

• Tomlinson, D., Baldo, P., Hamden, D., and Knowles, M. (2007). FGFR3 protein expression and its 

relationship to mutation status and prognostic variables in bladder cancer. The Journal of Pathology, 213(1):91–

98.  

• Van Rhijn, B.W., Lurkin, I., Radvanyi, F., et al., (2001). The fibroblast growth factor receptor 3 (FGFR3) 

mutation is a strong indicator of superficial bladder cancer with low recurrence rate. Cancer Res., 61:1265–1268.  

• Van Tilborg, A.A., de Vries, A., de Bont, M., et al., (2002). The random development of LOH on 

chromosome 9q in superficial bladder cancers. J. Pathol., 198: 352-358. 

•  Wada, T., Berggren, P., Steineck, G., et al., (2003). Bladder neoplasms regions at chromosome 9 with 

putative tumor suppressor genes. Scand J. Urol. Nephrol.,37:106-111. 

• Wild, P.J., Giedl, J., Stoehr, R., et al., (2007).  none Genomic aberrations are rare in urothelial neoplasms of 

patients 19 years or younger. J. Pathol., 211:18–25. 

• Zieger, K., Dyrskjot, L., Wiuf, C., Jensen, J.L., Andersen, C.L., Jensen, K.M., and Orntoft, T.F. (2005). Role 

of activating fibroblast growth factor receptor 3 mutations in the development of bladder tumors. Clin. Cancer 

Res., 11, 7709-7719. 

• Zhang, Y., Zhu, C., Curado, M., et al., (2012). Changing patterns of bladder cancer in the USA: evidence of 

heterogeneous disease. BJU. Int., 109(1):52-56. 

• Zuiverloon, T.C., Vander, A., Vander, K. et al., (2010). Fibroblast growth factor receptor 3 mutation analysis 

on voided urine for surveillance of patients with low-grade non-muscle-invasive bladder cancer. Clin. Cancer 

Res., 16:3011–8. 

 

 

 



The IISTE is a pioneer in the Open-Access hosting service and academic event management.  

The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   

Prospective authors of journals can find the submission instruction on the following 

page: http://www.iiste.org/journals/  All the journals articles are available online to the 

readers all over the world without financial, legal, or technical barriers other than those 

inseparable from gaining access to the internet itself.  Paper version of the journals is also 

available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 

EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

