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Supplementary Materials and Methods  

 

Cell lines and tissue samples 

Cell lines HeLa (cervical carcinoma) and HTB5 (bladder transitional carcinoma) cell lines were from the American 

Type Culture Collection (Manassas, VA). Fresh-frozen bladder tissues (41 tumors and 40 adjacent normal samples) 

and 17 formalin-fixed paraffin embedded (FFPE) tumors (Supplementary Table 2) were purchased from Asterand 

after exemption #4715 provided by the NIH Office of Human Subjects Research (1). 

RNA Sequencing 

RNA-sequencing of 7 tumors and 5 adjacent normal bladder tissue samples (Asterand) has previously been 

described (1). Ten tissue samples represented five tumor/normal pairs - three with stage T3, one with stage T2 and 

one with unknown stage. Two additional unpaired tumors were: one with stage T4 and one with unknown stage. 

RNA-sequencing reads corresponding to CCNE1 region were aligned to the human genome reference version hg19 

and visualized by Integrative Genomics Viewer (http://www.broadinstitute.org/igv). 

Taqman mRNA expression  

Total RNA from all bladder tissue samples was extracted with MirVana kit (Ambion). RNA quantity was 

measured with NanoDrop (Thermo Scientific) and quality was assessed with Bioanalyzer (Agilent). Samples used 

for RNA-sequencing had RNA integrity number (RIN)>8.0 and samples used for TaqMan expression analysis had 

RIN>7.0. Quantitative reverse-transcriptase PCR (qRT-PCR) analysis of mRNA expression was performed with 

cDNA synthesized from 1μg of total RNA using SuperScript III kit and random hexamers (Life Technologies). The 

TaqMan expression assays are presented in Supplementary Table 3 and Supplementary Figure 2. Since RNA was 

not DNAse-treated, all expression assays were designed to cross introns and exon-exon junctions ensuring the 

generation of PCR products from cDNA and not from the residual DNA. Negative control qPCR reactions included 

water, 10ng of genomic DNA, or a cDNA template prepared without reverse transcriptase enzyme. Random PCR 

products were tested on agarose gels to confirm the presence of unique bands of expected sizes and absence of PCR 

products in negative control reactions. All reactions were performed in 5ul of total reaction volumes, in four 

technical replicates, using a 2x TaqMan expression master mix (Life Technologies). The amount of RNA per 

reaction was determined for each assay by titration experiments through a range of cDNA concentrations, in 

separate pools of normal and tumor bladder tissue samples. The selected concentrations were optimal for expression 

analysis both in normal and tumor samples - 2ng of total RNA per reaction was used for endogenous controls, and 

20ng per reaction for CCNE1assays. Expression of CCNE1assays was normalized to a geometric mean of 

endogenous controls (B2M, GAPDH and PPIA). Relative CCNE1 expression was calculated and presented as dCt = 

Ct (geometric mean of controls) – Ct (CCNE1). dCt values correspond to log2 scale and can be compared between 

groups of samples as ddCt = dCt (group1) – dCt (group 2) and converted to fold difference between groups as 

fold=2^ddCt. Multivariable linear models were used to test the association between normalized CCNE1 mRNA 

expression (dCt) and SNP risk allele counts (0, 1 and 2) adjusting for the effects of age and gender. 

Cloning and Transfection 

Full-length splicing CCNE1 isoforms were PCR-amplified from a cDNA pool of normal and tumor bladder 

tissue samples and cloned into the pFC14A (Halo-tag) CMV Flexi vector (Promega) to create fusion proteins with 

C-terminal Halo-tags. The correct sequences of expression constructs (WT1, WT2 and ET) were verified by 

automated sequencing on 3730 Sequencer (Applied Biosystems). Based on our cloning and sequencing in bladder 

tissues we deposited to NCBI GenBank the sequences of the full-length transcripts for the alternative CCNE1 forms. 

The cyclin ES form  (GenBank KF672848) lacks the CDK2-binding region, eliminated by an in-frame exclusion of 

49 aa (147 bp, exon 5)(2) within the cyclin box domain. The cyclin ET form (GenBank KF672847) has an in-frame 

http://www.broadinstitute.org/igv
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exclusion of 45 aa (135 bp, exon 7)(3), which eliminates the centrosomal localization signal (CLS) (Supplementary 

Figure 3), which is critical for DNA synthesis and correct cellular segregation (4).  

All plasmids were transiently transfected into HeLa cells and expression of all the recombinant protein 

isoforms was tested by Western blot analysis, which showed bands of expected sizes - WT1 (48kDa), WT2 (45kDa) 

and ET (43kDa). Expression constructs were transfected at the ratio of 6μg plasmid/10
6
 cells for HeLa and 8μg 

plasmid/10
6
 cells for HTB5 cells using Lipofectamine LTX Reagent and Opti-MEM (Life Technologies). 

Nontransfected cells (Lipofectamine only) and cells transfected with an empty GFP-tagged pIRES vector (Clontech) 

served as negative controls.  

Confocal imaging of cyclin E protein isoforms 

HTB5 cells grown in 4-well chamber slides (Lab-Tek) were transfected with the cyclin E expression 

constructs for 48 h, while endogenous cyclin E expression was evaluated in untransfected cells. The cells were fixed 

for 20 min with 4% formaldehyde in phosphate-buffered saline (PBS), permeabilized with 0.5% Triton X-100 in 

PBS for 5 min, blocked with 4% bovine serum albumin (BSA) in tris-buffered saline (TBS) for 1 h and incubated 

for 2 h with primary antibodies and for 1 h with secondary antibodies (Supplementary Table 3). Slides were 

covered with mounting media (ProLong Gold antifade reagent with DAPI, Life Technologies). The antibody for the 

C-terminal tag protein (Halo) only detected expression of the recombinant cyclin E protein isoforms but not the 

endogenous cyclin E expression. Confocal imaging was performed with a confocal laser scanning microscope (LSM 

510 Meta; Carl Zeiss).  

DNA-protein interactions 

Analyses of putative DNA-protein interactions for rs7257330 and rs8102137 were performed with the 

following bioinformatics tools:  

MatInspector, http://www.genomatix.de/online_help/help_matinspector/matinspector_help.html;  

TF search, http://www.cbrc.jp/research/db/TFSEARCH.html and  

AliBaba, http://wwwiti.cs.uni‐magdeburg.de/∼grabe/alibaba2).  

Experimental validation of these interactions was done as previously described (1) with electrophoretic 

mobility shift assays (EMSA), using ∼8-10 μg of custom (J82 bladder cancer cells) or commercial (Active Motif 

#36010 for HeLa and #36051 for LNCaP) nuclear extracts and 3‟-end biotin-labeled primers (Thermo Scientific). 

Allele-specific probes were created by annealing of corresponding forward and reverse primers (Supplementary 

Table 3) labeled using a biotin 3‟-end DNA labeling kit (Thermo Scientific). Similar labeling efficiencies of allelic 

probes were confirmed by dot-blots. Custom nuclear extract for bladder cancer cell line J82 was prepared using NE-

PER Nuclear and Cytoplasmic Extraction Reagents (Thermo Scientific). For competition assays, non-labeled allelic 

probes were used at specified concentrations. The DNA-protein complexes were resolved on 6% DNA retardation 

gels (Invitrogen) for 1 h at 100 V, transferred to Biodyne B Nylon Membranes, cross-linked, and visualized with the 

Chemiluminescent Nucleic Acid Detection Module (Thermo Scientific). 

Immunohistochemistry (IHC) 

 A pilot custom tissue microarray (TMA) included 8 normal-tumor bladder tissue pairs, 1 unpaired bladder 

tumor, and 3 prostate tumors (Asterand). A previously described set of TMAs included bladder tumors from patients 

from the New England Bladder Cancer Study, NEBCS (5, 6). Only samples with GWAS data, stage and grade 

information and sufficient quantity and quality of tumor tissue on the TMA were used in the study, 265 samples in 

total. IHC was performed using standard polymer-based immunohistochemical methods (Dako Autostainer, Dako, 

Carpinteria, CA) using antibodies and conditions presented in Supplementary Table 3. Briefly, slides were de-

paraffinized according to standard protocols, treated with 0.3% hydrogen peroxide and antigen retrieved solution 

(Dako Target Retrieval Solution) for 20 min in a steamer prior to application of the primary antibody. The reactions 

were developed in diaminobendizine (DAB), and the slides were counterstained with hematoxylin, dehydrated, and 

mounted using standard procedures. Cyclin E staining was scored manually by a pathologist (P. L.) blinded to 

clinical and genotype information. Cyclin E nuclear staining was assessed as percentage of positive cells (0: 

negative, 1:<10%, 2:10-50%, 3:>50% of cells) and nuclear staining intensity (0: negative, 1: weak, 2: moderate, 3: 

strong). A combined cyclin E nuclear staining score ranging from 0 to 6 was a sum of the scores for nuclear 

positivity and intensity. The cyclin E cytoplasmic expression was scored based on intensity only (0: negative, 1: 

weak, 2: moderate, 3: strong).  

http://www.genomatix.de/online_help/help_matinspector/matinspector_help.html
http://www.cbrc.jp/research/db/TFSEARCH.html
http://wwwiti.cs.uni-magdeburg.de/~grabe/alibaba2
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Analysis of Cyclin E-CDK2 interactions 

 Protein interaction analysis was performed with the rabbit - mouse antibody pairs for cyclin E and CDK2 

proteins, respectively (Supplementary Table 3) and a DuoLink II fluorescence kit (Olink Bioscience). Expression 

of endogenous and recombinant cyclin E and endogenous CDK2 was first confirmed in HTB5 cells by confocal 

imaging with the same antibodies. Cells grown in 4-well chamber slides (2x10
4
cells/well) were fixed for 20 min 

with 4% paraformaldehyde (Sigma) in PBS and permeabilized with 0.5% TritonX 100 (Sigma) in PBS for 5 min. 

Incubation with a DuoLink blocking solution was done at 37°C for 30 min in a humidity chamber. Slides were 

incubated with primary antibodies overnight at 4°C, followed by incubation for 1h at 37°C in a humidity chamber 

with a mix of secondary anti-rabbit and anti-mouse antibodies conjugated with corresponding proximity ligation 

probes. Ligation reactions were carried out in situ for 30 min at 37°C followed by rolling-circle amplification (RCA) 

for 100 min at 37°C in a humidity chamber. The slides were stained with red fluorophore to visualize RCA products 

and counterstained for nuclei using Duolink II mounting medium with DAPI. Immmunofluorescent images of an 

indicated number of individual cells were obtained with a confocal laser scanning microscope (LSM 510 META, 

Carl Zeiss) and quantified using the DuoLink Image Tool software (Olink Bioscience). Negative controls included 

cells incubated with the PLA probes but without primary antibodies. 

Cell cycle analysis  

Cell cycle analysis was performed in HeLa and HTB5 cells that were synchronized at the G0/G1 

checkpoint by overnight (16 h) incubation in medium without fetal bovine serum (FBS). Transient transfections with 

CCNE1 expression constructs were performed in triplicate for 48 h in medium with 0.5% FBS for HeLa and for 72 h 

in medium with 10% FBS for HTB5 cell line. Cells were washed and resuspended in serum-free DPBS at a 

concentration of 1-2 x 10
6
 cells/100 uL. Cells were fixed with 70% ethanol for 1 hr on ice. Following ethanol 

removal by centrifugation, cells were incubated in 100 µL of 100 units of RNAse (Sigma) for 20 min at 37 
0
C. Cells 

were further stained with 500 µL of Propidium iodide (Life Technologies), 50µg/mL in DPBS for 30 min on ice. 

Cell cycle analysis was performed on FACS Calibur (BD Biosciences) and data were analyzed withBD CellQuest 

Pro Software (BD Biosciences). 

Statistical analysis 

Association between imputed markers and bladder cancer risk was evaluated with SNPTEST v2 (7) based 

on estimated allelic dosage from IMPUTE2 (8). Per-allele odds ratios (ORs) and p-values were calculated adjusting 

for age, gender, smoking status (ever/never), study sites and main eigenvectors (EV1, EV5, and EV6) used in NCI-

GWAS datasets to adjust for possible population stratification among the sub-studies. 

Residual association signals in the CCNE1 region were explored by conditioning on the original GWAS 

marker rs8102137 in the logistic regression models. Best-guessed genotypes of imputed markers with ≥0.9 

probability were converted by GTOOL (9) and used for calculation of linkage disequilibrium values (D‟ and r
2
) and 

for detailed stratified analyses. Bladder cancer classification was based on the WHO grading system 1973 and 2004, 

thus some of the tumors were classified as grade 4 according to WHO 1973. Bladder cancer aggressiveness was 

subsequently defined into 2 or 3 categories; patients with carcinoma in situ (TIS) were not included in the analysis 

(Supplementary Table 4). If classified in 2 categories, the non-aggressive category included cases with low-grade 

NMIBC (Ta with G1/G2), and the aggressive category included cases with high-grade NMIBC (Ta with G3/G4 or 

any T1) and MIBC (all T2-T4). If defined in 3 categories, the aggressive category was further separated into high-

grade NIMBC and MIBC (10). Differences in effect sizes between the bladder cancer categories were evaluated in 

case-only analysis. 

Differences in mRNA expression levels between bladder tumors and adjacent normal tissue samples were 

evaluated with unpaired Student‟s t-test. The association between CCNE1 mRNA expression and SNP genotypes 

was evaluated with multivariable linear regression models assuming additive genetic effects and adjusting for age 

and gender. The association between genotypes and IHC scores (0-6 scale) was evaluated by multivariable linear 

models assuming additive genetic effects, with adjustment for age, gender, study centers, smoking, and bladder 

cancer aggressiveness. Meta-analysis and forest plots were generated with STATA version 11 (StatCorp LP). All 

statistical tests were two-sided and conducted with SAS/STAT system version 9.2 (SAS Institute Inc.) unless 

otherwise specified. Graphs were plotted with Prism 6 software (GraphPad Inc.).  
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Supplementary Figure 1:  Electrophoretic mobility shift assays (EMSA) for CCNE1 SNPs rs8102137 and 

rs7257330 
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C.  Prediction of transcription factor binding sites for rs7257330 

SNP Allele Sequence1 
Stran

d2 
Score Program Annotation 

r
s7

2
5
7
3

3
0
 

G/A 
TCTGAGGGTG[A/G]GGG

ATCAGGG 
        

G tgatcCCC[C]accctcagacctca  − 1 Genomatix 
C2H2 zinc finger transcription factors 2,  Zinc finger 

with KRAB and SCAN domains 3 

G ctgagggTG[G]GgGatca  + 0.98 Genomatix 
EGR/nerve growth factor induced protein C and 
related factors, Wilms tumor suppressor 

G tgaGGGtG[G]Gggatcag  + 0.90 Genomatix NME/NM23 nucleoside diphosphate kinase 1 and 2  

G gagGGTG[G]ggg  + 0.97 Genomatix Zinc finger protein Spalt-2, sal-like, p150 (sal2) 

G 
gtctgaggGTG[G]GGGAtca

ggg 
 + 0.88 TF Search  Myeloid zinc finger gene 1(MZF1) 

G 
gtctgAGGGTG[G]GGGA

TCAGgg 
 + 

 
AliBaba CACCC-bi 

A cctcaCCC[T]CAGacc  − 0.897 Genomatix 
Chorion specific transcription factors with GCM 

DNA binding domain Glial cells missing homolog 1 

A 
aggaccTGACCC[T]GAtC

CCCc 
 − 0.747 Genomatix 

Tax/CREB complex, cAMP responsive element 
binding proteins 

1
 Consensus binding sites for transcription factors are shown in underlined capital letters. Alleles of rs7257330 are 

marked in brackets.   
2
 DNA strand (+ or −).  

 

(A) EMSA for rs7257330 using nuclear extracts from prostate cancer (LNCaP), cervical cancer (HeLa) and 

transitional bladder carcinoma (J82) cell lines. Arrow marks the shifted bands corresponding to DNA-protein 

interactions. Control lane represents a technical positive control reaction included in the EMSA kit. 

(B) EMSA for rs8102137 using LNCaP and HeLa nuclear extracts. Arrow marks the interaction of both allelic 

probes with LNCaP but not HeLa nuclear proteins.  

(C) Competition assays for rs8102137 using LNCaP nuclear extracts. Binding (marked by an arrow) is considered 

non-specific because it can be equally efficiently competed away by an excess (x50 or x200) of unlabeled probes 

with T and C alleles.   

 

 

 

 



7 

 

Supplementary Figure 2: Alignment of cyclin E protein isoforms - WT1, WT2 and ES and ET 

 

CCNE1-WT1    1 MPRERRERDAKERDTMKEDGGAEFSARSRKRKANVTVFLQDPDEEMAKIDRTARDQCGSQ 

CCNE1-WT2    1 ---------------MKEDGGAEFSARSRKRKANVTVFLQDPDEEMAKIDRTARDQCGSQ 

CCNE1-ES     1 MPRERRERDAKERDTMKEDGGAEFSARSRKRKANVTVFLQDPDEEMAKIDRTARDQCGSQ 

CCNE1-ET     1 ---------------MKEDGGAEFSARSRKRKANVTVFLQDPDEEMAKIDRTARDQCGSQ 

 

 

CCNE1-WT1   61 PWDNNAVCADPCSLIPTPDKEDDDRVYPNSTCKPRIIAPSRGSPLPVLSWANREEVWKIM 

CCNE1-WT2   46 PWDNNAVCADPCSLIPTPDKEDDDRVYPNSTCKPRIIAPSRGSPLPVLSWANREEVWKIM 

CCNE1-ES    61 PWDNNAVCADPCSLIPTPDKEDDDRVYPNSTCKPRIIAPSRGSPLPVLSWANREEVWKIM 

CCNE1-ET    46 PWDNNAVCADPCSLIPTPDKEDDDRVYPNSTCKPRIIAPSRGSPLPVLSWANREEVWKIM 

 

 

CCNE1-WT1  121 LNKEKTYLRDQHFLEQHPLLQPKMRAILLDWLMEVCEVYKLHRETFYLAQDFFDRYMATQ 

CCNE1-WT2  106 LNKEKTYLRDQHFLEQHPLLQPKMRAILLDWLMEVCEVYKLHRETFYLAQDFFDRYMATQ 

CCNE1-ES   121 LNKEKTYLRDQHFLEQHPLLQPKMRAILLDWLME-------------------------- 

CCNE1-ET   106 LNKEKTYLRDQHFLEQHPLLQPKMRAILLDWLMEVCEVYKLHRETFYLAQDFFDRYMATQ 

 

 

CCNE1-WT1  181 ENVVKTLLQLIGISSLFIAAKLEEIYPPKLHQFAYVTDGACSGDEILTMELMIMKALKWR 

CCNE1-WT2  166 ENVVKTLLQLIGISSLFIAAKLEEIYPPKLHQFAYVTDGACSGDEILTMELMIMKALKWR 

CCNE1-ES   181 -----------------------EIYPPKLHQFAYVTDGACSGDEILTMELMIMKALKWR 

CCNE1-ET   166 ENVVKTLLQLIGISSLFIAAKLEEIYPPKLHQFAYVTDGACSGDEILTMELMIMK----- 

 

                          Asn(N)260Ile(I),rs61750863 A/T 

 

CCNE1-WT1  241 LSPLTIVSWLNVYMQVAYLNDLHEVLLPQYPQQIFIQIAELLDLCVLDVDCLEFPYGILA 

CCNE1-WT2  226 LSPLTIVSWLNVYMQVAYLNDLHEVLLPQYPQQIFIQIAELLDLCVLDVDCLEFPYGILA 

CCNE1-ES   231 LSPLTIVSWLNVYMQVAYLNDLHEVLLPQYPQQIFIQIAELLDLCVLDVDCLEFPYGILA 

CCNE1-ET   221 ----------------------------------------LLDLCVLDVDCLEFPYGILA 

                          CLS 

 

CCNE1-WT1  301 ASALYHFSSSELMQKVSGYQWCDIENCVKWMVPFAMVIRETGSSKLKHFRGVADEDAHNI 

CCNE1-WT2  286 ASALYHFSSSELMQKVSGYQWCDIENCVKWMVPFAMVIRETGSSKLKHFRGVADEDAHNI 

CCNE1-ES   252 ASALYHFSSSELMQKVSGYQWCDIENCVKWMVPFAMVIRETGSSKLKHFRGVADEDAHNI 

CCNE1-ET   241 ASALYHFSSSELMQKVSGYQWCDIENCVKWMVPFAMVIRETGSSKLKHFRGVADEDAHNI 

 

 

CCNE1-WT1  361 QTHRDSLDLLDKARAKKAMLSEQNRASPLPSGLLTPPQSGKKQSSGPEMA 

CCNE1-WT2  346 QTHRDSLDLLDKARAKKAMLSEQNRASPLPSGLLTPPQSGKKQSSGPEMA 

CCNE1-ES   312 QTHRDSLDLLDKARAKKAMLSEQNRASPLPSGLLTPPQSGKKQSSGPEMA 

CCNE1-ET   301 QTHRDSLDLLDKARAKKAMLSEQNRASPLPSGLLTPPQSGKKQSSGPEMA 

 

ClustalW2 alignment (http://www.ebi.ac.uk/Tools/msa/clustalw2/) of cyclin E protein isoforms - WT1, WT2 and ES 

and ET. Identical amino acids are shaded in black using BoxShade 3.21 

(http://www.ch.embnet.org/software/BOX_form.html). Exons 5 and 7, missing in ES and ET isoforms, are shown by 

dashes. The location of the centrosomal localization signal (CLS)(4), corresponding to amino acids 

TIVSWLNVYMQVAYLND is marked by red line. Position of a human genetic variant rs61750863 (Asn260Ile) 

within the CLS is indicated. The change of amino acid Asn (N) to Ile (I) is a rare variant (MAF<0.5%) associated 

with aggressive bladder cancer based on the imputed data, but the imputed genotypes were not sufficiently validated 

by sequencing (Supplementary Table 7). 

 

 

 

 

 

http://www.ebi.ac.uk/Tools/msa/clustalw2/
http://www.ch.embnet.org/software/BOX_form.html
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Supplementary Figure 3. Functional analysis of cyclin E isoforms 

 

 
 

(A) Analysis of subcellular localization of endogenous (marked as „cells‟) and recombinant cyclin E protein 

isoforms by confocal imaging in a bladder cancer cell line HTB5. Endogenous and recombinant cyclin E 

expression was detected with the rabbit polyclonal anti-CCNE1 and anti-Halo Tag antibodies, respectively. 

Red – expression of recombinant forms CCNE1-Halo (CCNE1-WT1, WT2 or ET) or endogenous cyclin E; 

green - cytoskeleton (α-tubulin); blue - nuclei (DAPI). Images are presented at 63X magnification. 
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(B) Analysis of protein interactions between endogenous (marked as „cells‟) or recombinant cyclin E protein 

isoforms and CDK2 in HTB5 cells. In situ protein proximity ligation assays detect interactions between the 

proteins labeled by a pair of rabbit-mouse antibodies: the rabbit antibodies for cyclin E or a Halo-tag (for 

the recombinant cyclin E), and a mouse anti-CDK2 antibody. Red dots (marked by arrows) represent 

interactions between cyclin E and CDK2; blue-nuclei (DAPI). Images are presented at 63X magnification. 

(C) Analysis of cyclin E-CDK2 interactions in HTB5 cells based on analysis of indicated numbers of individual 

cells per group, based on counting of interactions (individual dots) in the nucleus vs. cytoplasm. 

Interactions for recombinant constructs (WT1, WT2 and ET) were first normalized to corresponding values 

for endogenous proteins, marked on plot as „cells‟, which were taken as 100%. Interaction values (%) and 

p-values were then calculated in relation to WT1 form, using unpaired two-sided Student‟s T-test. Data is 

represented by mean values with standard errors (SEM). (*) represents a statistically significant difference 

between „cells‟ (endogenous interactions) and cyclin-ET group in the nucleus (P = .014). 

(D) Cell cycle analysis in HeLa and HTB5 cells synchronized in G0/G1 phase by overnight incubation in media 

without fetal bovine serum (FBS) followed by transient  transfection with cyclin E expression constructs 

WT1, WT2 and cyclin ET. Lower percentages of cells in G0/G1 are inverse-related to the numbers of cells 

that progressed to S phase after transfections with cyclin E expression constructs. The analysis is based on 

triplicate transfections per group, data is represented by mean values with standard errors (SEM), p-values 

are estimated from unpaired two-sided Student‟s T-test comparing the WT1 group and all other groups.  
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Supplementary Table 1: Description of sub-studies included in NCI-GWAS1 and GWAS2 of bladder cancer* 

Dataset Study (abbreviation) Design, location 
No. of cases 

(Total=5942) 

No. of controls 

(Total=10857) 
Genotyping platform 

NCI-

GWAS1 

Spanish Bladder Cancer study 

(SBCS) 

Hospital-based case-

control, Spain 

1103 1048 Illumina Human 1M 

Duo 

NCI-

GWAS1 

Prostate, Lung, Colorectal, and 

Ovarian Cancer Screening Trial 
(PLCO) 

Prospective cohort, USA 700 1870 Illumina Human 610-

Quad 

NCI-

GWAS1 

The American Cancer Society 

Cancer Prevention Study II 
Nutrition Cohort (CPSII) 

Prospective cohort, USA 687 730 Illumina Human 610-

Quad 

NCI-

GWAS1 

New England Bladder Cancer 

Study (NEBCS-ME, VT) 

Population-based case-

control, USA 

629 756 Illumina Human 610-

Quad 

NCI-

GWAS1 

Alpha-Tocopherol, Beta-Carotene 

Cancer Prevention Study (ATBC) 

Prospective cohort, Finland 401 706 Illumina Human 610-

Quad 

NCI-

GWAS2 

European Prospective 

Investigation Into Cancer and 
Nutrition Study (EPIC) 

Prospective cohort, Europe 712 1355 Illumina Human 660W -

Quad for cases; Illumina 
610-Quad, Illumina 

550K and Illumina 

660W-Quad for controls 
NCI-

GWAS2 

Womens Health Initiative (WHI) Prospective cohort, USA 355 209 Illumina Human 660W 

– Quad for cases; 

Illumina 550K for 
controls 

NCI-

GWAS2 

Los Angeles Bladder Cancer Study 

(LABCS) 

Population-based case-

control, USA 

355 0 Illumina Human 660W - 

Quad 

NCI-

GWAS2 

New England Bladder Cancer 

Study (NEBCS-NH) 

Population-based case-

control, USA 

344 358 Illumina Human 610-

Quad 

NCI-

GWAS2 

The the French Center for 

Research on Prostate Diseases 
(CeRePP) 

Hospital-based case-

control, France 

194 0 Illumina Human 660W - 

Quad 

NCI-

GWAS2 

French Bladder Cancer Study 

(FBCS) 

Hospital-based case-

control, France 

176 0 Illumina Human 660W - 

Quad 

NCI-

GWAS2 

Brescia Bladder Cancer Study 

(BBCS) 

Hospital-based case-

control, Italy 

111 0 Illumina Human 660W - 

Quad 

NCI-

GWAS2 

Health Professionals Follow up 

Study (HPFS) 

Prospective cohort, USA 114 251 Illumina Human 660W -

Quad for cases; Illumina 
610-Quad, Illumina 

550K for controls 

NCI-
GWAS2 

Nurse's Health Study (NHS) Prospective cohort, USA 61 1236 Illumina Human 660W -
Quad for cases; Illumina 

610-Quad, Illumina 

550K and Illumina 
Omni Express for 

controls 

NCI-
GWAS2 

Multiethnic cohort (MEC) Prospective cohort, USA 0 348 Illumina Human 660W 
–Quad, Illumina 610-

Quad and Illumina 

Omni Express 
NCI-

GWAS2 

Environment And Genetics in 

Lung cancer Etiology Study 

(EAGLE) 

Hospital-based case-

control, Italy 

0 1990 Illumina 550K 

 

*The New England Bladder Cancer Study (NEBCS) represents a single study comprised of Maine (ME) and 

Vermont (VT) components genotyped in NCI-GWAS1, and the New Hampshire (NH) component genotyped in 

NCI-GWAS2. For studies with only cases scanned, we created in silico studies based on comparable 

geographic/demographic parameters and this resulted in three new “study groups”, specifically, Europe (which 

comprised of data from EPIC, CeRePP, and FBCS), MEC/LA (which comprised of cases from LABCS and controls 

from MEC), and Italy (which comprised of cases from BBCS and controls from EAGLE). 
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Supplementary Table 2:  Characteristics of bladder tissue samples used for mRNA expression analysis  

  Tumor (n=41)* Normal (n=40)*  

Age (mean ± SD) 64.43 ± 9.45 64.35 ± 9.45 Cancer 

aggressivity 

classification  
N (%) N (%) 

Male  33 (80.5) 31 (77.5)  

Female 8 (19.5) 9 (22.5)  

   
 

Caucasian 40 (97.6) 37 (92.5)  

Asian 0 (--) 1 (2.5)  

African American 0 (--) 0 (--)  

Unknown 1 (2.4) 2 (5.0)  

   
 

Tumor stage  T1 3 (7.3) -- Unknown 

T2 12 (29.3) -- Aggressive 

T3 13 (31.7) -- Aggressive 

T4 5 (12.2) -- Aggressive 

Unknown 8 (19.5) -- Unknown 

   
 

rs8102137    TT 19 (46.3) 20 (50.0)  

TC 19 (46.3) 17 (42.5)  

CC 3 (7.3) 3 (7.5)  

   
 

rs7257330    GG 17 (41.5) 18 (45.0)  

GA 19 (46.3) 17 (42.5)  

AA 5 (12.2) 5 (12.5)  

* All samples were purchased from Asterand, including 30 tumor-adjacent normal pairs.  
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Supplementary Table 3: PCR primers, genotyping and gene expression assays, EMSA probes and antibodies 

Primer Sequence/assay no. Comments 

Cloning primers 

CCNE1ex1_F ATCGCGATCGCCATGCCGAGGGAGCGCAGGGAGCGG 
Underlined sequences correspond to 

overhangs for cloning into pFC14A 

(Halo-tag) CMV vector 

CCNE1ex2_F ATCGCGATCGCCATGAAGGAGGACGGCGGCGCGGA 

CCNE1_R GATTGTTTAAACCGCCATTTCCGGCCCGCTGCTCT 

TaqMan expression assays with MGB probes 

CCNE1-ES         CCNE1-ES_F TGCGAGCAATTCTTCTGGATT 

20ng total RNA/reaction CCNE1-ES_R CATACGCAAACTGGTGCAACTT 

CCNE1-ES_probe (FAM) TTAATGGAGGAAATCTATCC 

CCNE1-ET        CCNE1-ET_F GAGCTTGTTCAGGAGATGAAATTC 

20ng total RNA/reaction CCNE1-ET_R CACAGAGATCCAACAGCTTCATAA 

CCNE1-ET_probe (FAM) ACCATGGAATTAATG 

TaqMan genotyping assays with MGB probes 

rs8102137 assay C_29353673_10, Applied Biosystems 5 ng DNA/reaction  

rs7257330 assay C_32389893_20, Applied Biosystems 5 ng DNA/reaction 

Sequencing primer for genotyping of rs61750863 

rs61750863_F CTGGACACATTGTGGCATGG 5 ng DNA/reaction  

rs61750863_F ATACAAGGCCGAAGCAGCAA 5 ng DNA/reaction 

rs61750863_seq AGAAAAGAACGCTGAGATGGA 
 

TaqMan mRNA expression assays 

CCNE1 total assay Hs00233356_m1, Applied Biosystems 20ng total RNA/reaction 

B2M (endogenous control) assay Hs_00187842_m1, Applied Biosystems 2 ng total RNA/reaction 

GAPDH (endogenous control) assay 4352934, Applied Biosystems 2 ng total RNA/reaction 

PPIA (endogenous control) assay 4326316E, Applied Biosystems 2 ng total RNA/reaction 

EMSA probes 

rs7257330        rs7257330-A_F TGAGGGTGAGGGATCAGGGTC 
 

rs7257330-A_R GACCCTGATCCCTCACCCTCA 
 

rs7257330-G_F TGAGGGTGGGGGATCAGGGTC 
 

rs7257330-G_R GACCCTGATCCCCCACCCTCA 
 

rs8102137         rs8102137-T_F GGCTCACTGGTAGGCACAAAT 
 

rs8102137-T_R ATTTGTGCCTACCAGTGAGCC 
 

rs8102137-C_F GGCTCACTGGCAGGCACAAAT 
 

rs8102137-C_R ATTTGTGCCTGCCAGTGAGCC   

Primary antibodies for IHC 

rabbit polyclonal cyclin E HPA018169, Sigma, dilution 1:85 
Pilot TMA of normal/tumor bladder 
tissues 

rabbit monoclonal cyclin E  1655-1, Epitomics, dilution 1:250  NEBC bladder tumor TMA 

Mouse monoclonal Ki67  MIB1, DAKO, dilution 1:50   

Antibodies for confocal imaging 

rabbit polyclonal cyclin E  ab7959, Abcam, dilution 1:500  Endogenous cyclin E expression 

rabbit anti-Halo Tag  G9281, Promega, dilution 1:1000  Recombinant cyclin E-Halo expression 
mouse anti-CDK2  sc-6248, Santa Cruz, dilution 1:500 

 
mouse α-tubulin   ab-7291, Abcam, dilution 1:1000    

Secondary antibodies for confocal imaging 

secondary donkey anti-rabbit   Alexa Fluor 594, Life Technologies, dilution 1:1000  
 

secondary donkey anti-mouse  Alexa Fluor 488, Life Technologies, dilution 1:1000    
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Supplementary Table 4: Bladder cancer stage and grade information for patients in the combined GWAS1+2 set 

 

GWAS 1 + GWAS2 Stage 

N=5942 (100%) 
TIS  

n (%) 

TA 

n (%) 

T1 

n (%) 

T2 

n (%) 

T3 

n (%) 

T4 

n (%) 

Missing 

n (%) 

Three categories of bladder cancer aggressiveness, includes 58% of all samplesa 

Grade 

1 2 (0.03) 1027 (17.28) 46 (0.77) 4 (0.07) 1 (0.02) 4 (0.07) 200 (3.37) 

2 6 (0.10) 843 (14.19) 213 (3.58) 28 (0.47) 19 (0.32) 9 (0.15) 294 (4.95) 

3 7 (0.12) 279 (4.70) 353 (5.94) 210 (3.53) 93 (1.57) 73 (1.23) 309 (5.20) 

4 2 (0.03) 28 (0.47) 67 (1.13) 12 (0.20) 9 (0.15) 18 (0.30) 48 (0.81) 

missing 21 (0.35) 111 (1.87) 48 (0.81) 40 (0.67) 12 (0.20) 7 (0.12) 1499 (25.23) 

Two categories of bladder cancer aggressiveness, includes 64% of all samplesb 

Grade 

1 2 (0.03) 1027 (17.28) 46 (0.77) 4 (0.07) 1 (0.02) 4 (0.07) 200 (3.37) 

2 6 (0.10) 843 (14.19) 213 (3.58) 28 (0.47) 19 (0.32) 9 (0.15) 294 (4.95) 

3 7 (0.12) 279 (4.70) 353 (5.94) 210 (3.53) 93 (1.57) 73 (1.23) 309 (5.20) 

4 2 (0.03) 28 (0.47) 67 (1.13) 12 (0.20) 9 (0.15) 18 (0.30) 48 (0.81) 

missing 21 (0.35) 111 (1.87) 48 (0.81) 40 (0.67) 12 (0.20) 7 (0.12) 1499(25.23) 

 
a
Classification based on three categories of bladder cancer aggressiveness, which includes 58% of all samples. 

Light-gray: low-grade NMIBC (Ta with G1/G2, n=1870, 31.5%); gray: high-grade NIMBC (Ta with G3/G4; all T1. 

n=1034, 17.4%); dark-gray: MIBC (all T2-T4, n=539, 9.1%). 
b
Classification based on two categories of bladder cancer aggressiveness, which includes 64% of all samples. Light-

gray: non-aggressive (low-grade NMIBC, Ta with G1/G2, n=1870, 31.5%); gray: aggressive cancer (all T1-T4 and 

all G3/G4, n=1930, 32.5%). Patients with carcinoma in situ (TIS) were not included in the analysis.
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Supplementary Table 6: Association with bladder cancer risk with mutual adjustment for CCNE1 variants 

  N (%)a OR (95%CI)b p-valb OR (95%CI)c p-valc OR (95%CI)b p-valb OR (95%CI)d p-vald 

GWAS1+2   rs8102137 (T>C) rs7257330 (G>A) 

All controls 10773 
        

All cases 5901 1.13 (1.07-1.19) 8.58×10-6 1.11 (0.99-1.24) 0.0539 1.11 (1.06-1.17) 5.95×10-5 1.01 (0.91-1.13) 0.8030 

Non-aggressive 1855 (31.4) 1.05 (0.96-1.14) 0.2667 1.18 (0.99-1.42) 0.0689 1.01 (0.93-1.10) 0.7918 0.88 (0.74-1.04) 0.1410 

Aggressive 1916 (32.5) 1.18 (1.09-1.28) 5.55×10-5 1.08 (0.92-1.28) 0.3339 1.18 (1.09-1.27) 4.67×10-5 1.10 (0.94-1.29) 0.2482 

Missing 2130 (36.1) 
        

 

aAnalysis was performed only on subjects with genotype information available for both SNPs, where rs8102137 was from actual genotyping in NCI-GWAS1 and NCI-GWAS2, 

and rs7257330 was converted from imputed allelic dosage with ≥90% probability. Bladder cancer aggressiveness was defined in two categories: the non-aggressive category 

included cases with stage Ta with grade G1/G2 tumors, the aggressive category included cases with stage T1-T4 or grade G3/G4 tumors, missing category includes cases with 

missing or incomplete tumor stage or grade information. 
bEstimates from multivariable logistic regression models assuming log-additive genetic effects, adjusting for age, gender, study sites, smoking status and top eigenvectors (EV1, 

EV5, EV6) from principal component analysis of NCI-GWAS datasets. 
cEstimates from multivariable logistic regression models assuming log-additive genetic effects, adjusting for age, gender, study sites, smoking status, top eigenvectors (EV1, EV5, 

EV6) from principal component analysis of NCI-GWAS datasets, and SNP rs7257330. 
dEstimates from multivariable logistic regression models assuming log-additive genetic effects, adjusting for age, gender, study sites, smoking status, top eigenvectors (EV1, EV5, 

EV6) from principal component analysis of NCI-GWAS datasets, and SNP rs8102137. 
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Supplementary Table 7: Bladder cancer association for CCNE1 markers previously associated with other cancers and for two non-synonymous coding 

variants, based on imputation only 

 

CCNE1 

variants 
Cancer Population 

N MAF Per-allele 
 

NCI-GWAS1 + GWAS2 

cases/controls cases/controls OR (95% CI) P-value 
MAF, 

cases/controls 
OR (95%CI)* p-value* 

IMPUTE2-

score 

rs3218035 Breast Asian, China5 1207/1207 0.14/0.12 3.36 (1.69–6.67) 0.002 0.0003/0.0009 0.27 (0.10-0.72) 9.34E-03 0.739 

rs3218042 Breast Asian, China5 1207/1207 0.14/0.12 2.65 (1.31–5.36) 0.016 0.0003/0.0010 0.26 (0.10-0.71) 8.07E-03 0.728 

rs3218038 Breast Asian, China5 1207/1207 0.21/0.20 1.81 (1.22–2.70) 0.015 0.0378/0.0378 0.95 (0.83-1.08) 4.40E-01 0.956 

rs3218036 Ovarian 
Caucasian, 

US/Europe6 
2120/3382 0.29 (controls) 1.11 (1.00-1.23) <0.05 0.3512/0.3233 1.12 (1.07-1.18) 1.35E-05 0.986 

rs3218073 Nasopharyngeal Asian, China7 167/171 0.21/0.12 1.46 (1.01–2.12) 0.042 0.0003/0.0010 0.25 (0.10-0.64) 4.15E-03 0.700 

CCNE1 

variants 

Major/minor 

alleles 

Amino acid 

change 

IMPUTE2-

score 

r2 with 

rs8102137 
NCI-GWAS1 + GWAS2 MAF, cases/controls OR (95%CI)* p-value* 

rs113246237 A>G Ile147Val 0.379 0.0002 All cases vs. controls 0.0030/0.0034 0.74 (0.36-1.50) 4.06E-01 

 
 

  
 Non-aggressive cases vs. controls 0.0032/0.0034 0.84 (0.27-2.55) 7.52E-01 

 
 

  
 Aggressive cases vs. controls 0.0038/0.0034 1.53 (0.52-4.51) 4.39E-01 

 
 

  
  

   

rs61750863# A>T Asn260Ile 0.346 0.0009 All cases vs. controls 0.0046/0.0037 2.03 (1.04-3.95) 3.81E-02 

 
 

  
 Non-aggressive cases vs. controls 0.0041/0.0037 1.03 (0.36-2.91) 9.61E-01 

 
 

  
 Aggressive cases vs. controls 0.0055/0.0037 2.93 (1.05-8.20) 4.06E-02 

 

*Estimates using the NCI-GWAS1+2 combined data assuming log-additive genetic effect adjusted for age, gender, study sties, smoking status, and top 

eigenvectors (EV1, EV5 and EV6) from principal component analysis.  

# Imputed genotypes for rs61750863 were evaluated with genotyping by sequencing. In 608 sequenced samples 4 samples (3 cases and 1 control) were imputed 

as heterozygous carriers of the minor allele. However, sequencing identified 4 carriers of this allele (1 case and 3 controls) with only 1 of these samples being 

both imputed and confirmed by sequencing.   
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Supplementary Table 8: Association between cyclin E protein expression (IHC scores), bladder cancer patient characteristics and CCNE1 variants  

 

  
Cyclin E IHC nuclear summary score CCNE1 IHC cytoplasmic staining score 

    Mean ± SEM ANOVA-p* Adj-p** Adj-p** Adj-p** Mean ± SEM ANOVA-p* Adj-p** Adj-p** Adj-p** 

Age <50 (n=23)  3.913 ± 0.355 0.169 0.211 0.229 0.160 1.043 ± 0.193 0.103 0.127 0.117 0.111 

 
50-54 (n=25)  3.720 ± 0.349 

    
0.880 ± 0.185 

    

 
55-59 (n=42)  2.667 ± 0.314 

    
0.548 ± 0.128 

    

 
60-64 (n=38)  2.868 ± 0.366 

    
0.579 ± 0.129 

    

 
65-69 (n=37)  3.189 ± 0.357 

    
0.838 ± 0.137 

    

 
70-74 (n=52)  2.904 ± 0.291 

    
0.538 ± 0.108 

    

 
75+ (n=48)  3.292 ± 0.292 

    
0.667 ± 0.105 

    

  
  

    
  

    
Gender Male (n=208)  3.183 ± 0.141 0.480 0.868 0.668 0.828 0.673 ± 0.056 0.605 0.426 0.506 0.522 

 
Female (n=57)  2.965 ± 0.283 

    
0.737 ± 0.111 

    

  
  

    
  

    
Region Maine (n=205)  3.176 ± 0.146 0.562 0.566 0.415 0.494 0.707 ± 0.057 0.454 0.392 0.398 0.389 

 
Vermont (n=60)  3.000 ± 0.251 

    
0.617 ± 0.104 

    

  
  

    
  

    
Smoking Never (n=38)  2.763 ± 0.367 0.229 0.286 0.236 0.279 0.842 ± 0.149 0.210 0.281 0.334 0.310 

 
Ever (n=227)  3.191 ± 0.133 

    
0.661 ± 0.054 

    

  
  

    
  

    
Tumor grade 1 (n=130)  2.738 ± 0.184 0.002 0.006 

  
0.685 ± 0.067 0.675 0.711 

  

 
2 (n=42)  3.095 ± 0.316 

    
0.595 ± 0.118 

    

 
3,4 (n=93)  3.710 ± 0.197 

    
0.731 ± 0.096 

    

  
  

    
  

    
Tumor stage TA (n=164)  2.975 ± 0.163 0.007 

 
0.013 

 
0.713 ± 0.060 0.683 

 
0.752 

 

 
T1 (n=57)  3.877 ± 0.252 

    
0.684 ± 0.115 

    

 
T2-T4 (n=44)  2.773 ± 0.296 

    
0.591 ± 0.143 

    

  
  

    
  

    
Non-aggressive (n=148)  2.845 ± 0.171 0.009 

  
0.013 0.716 ± 0.064 0.514 

  
0.539 

Aggressive (n=117)  3.504 ± 0.183         0.649 ± 0.081         
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Cyclin E IHC nuclear 

summary score 
0, n (%) 2, n (%) 3, n (%) 4, n (%) 5, n (%) 6, n (%) Mean ± SEM ANOVA-p* LS-Means** 95%CI** Adj-p** 

Non-aggressive (n=148)  41 (27.7) 18 (12.2) 23 (15.5) 29 (19.6) 22 (14.9) 15 (10.1) 2.845 ± 0.171 0.009 2.714 2.250-3.179 0.013 

Aggressive (n=117)  17 (14.5) 20 (17.1) 17 (14.5) 20 (17.1) 19 (16.2) 24 (20.5) 3.504 ± 0.183 
 

3.359 2.838-3.882 
 

             
rs8102137 TT (n=109)   23 (21.1) 23 (21.1) 21 (19.3) 16 (14.7) 14 (12.8) 12 (11.0) 2.890 ± 0.186 0.208 2.763 2.241-3.285 0.078 

 
TC (n=122)   31 (25.4) 9 (7.4) 14 (11.5) 25 (20.5) 22 (18.0) 21 (17.2) 3.246 ± 0.199 

 
3.170 2.667-3.673 

 

 
CC (n=34)   4 (11.8) 6 (17.7) 5 (14.7) 8 (23.5) 5 (14.7) 6 (17.7) 3.529 ± 0.319 

 
3.367 2.602-4.132 

 

             
rs7257330 GG (n=87)   19 (21.8) 22 (25.3) 15 (17.2) 12 (13.8) 11 (12.6) 8 (9.2) 2.759 ± 0.205 0.097 2.619 2.068-3.169 0.024 

 
GA (n=136)   33 (24.3) 10 (7.4) 18 (13.2) 27 (19.9) 25 (18.4) 23 (16.9) 3.272 ± 0.185 

 
3.193 2.703-3.683 

 

 
AA (n=42)   6 (14.3) 6 (14.3) 7 (16.7) 10 (23.8) 5 (11.9) 8 (20.5) 3.476 ± 0.298 

 
3.399 2.699-4.097 

 

             
CCNE1 IHC cytoplasmic 

staining score 
0, n (%) 1, n (%) 2, n (%) 3, n (%)     Mean ± SEM ANOVA-p* LS-Means** 95%CI** Adj-p** 

Non-aggressive (n=148)  71 (48.0) 49 (33.1) 27 (18.2) 1 (0.7)     0.716 ± 0.064 0.514 0.805 0.617-0.992 0.539 

Aggressive (n=117)  66 (56.4) 32 (27.4) 13 (11.1) 6 (5.1) 
  

0.649 ± 0.081 
 

0.740 0.529-0.951 
 

             
rs8102137 TT (n=109)   59 (54.1) 33 (30.2) 15 (13.8) 2 (1.8) 

  
0.633 ± 0.076 0.469 0.740 0.528-0.951 0.985 

 
TC (n=122)   59 (48.4) 39 (31.9) 19 (15.6) 5 (4.1) 

  
0.754 ± 0.078 

 
0.833 0.629-1.036 

 

 
CC (n=34)   19 (55.9) 9 (26.5) 6 (17.7) 0 (--) 

  
0.618 ± 0.134 

 
0.672 0.362-0.982 

 

             
rs7257330 GG (n=87)   49 (56.3) 26 (29.9) 11 (12.6) 1 (1.2) 

  
0.586 ± 0.081 0.351 0.681 0.457-0.904 0.413 

 
GA (n=136)   66 (48.5) 44 (32.4) 20 (14.7) 6 (4.4) 

  
0.750 ± 0.074 

 
0.838 0.638-1.037 

 
  AA (n=42)   22 (52.4) 11 (26.2) 9 (21.4) 0 (--)     0.690 ± 0.125   0.764 0.480-1.048   

*p-values from the analysis of variance (ANOVA) between groups 

**Estimates from multivariable linear regression models, including age, gender, study sites, smoking status, as well as tumor grade or stage or bladder cancer 

aggressiveness adjusted sequentially, LS-means, least square means. 

 

 

 

 



18 

 

 

Acknowledgements 

Following individuals are acknowledged for help with sample collection, data management and comments on the 

manuscript: Francisco X. Real (CNYO, Spain),  

Kirk Snyder, Anne Taylor, Jane Wang and Leslie Carroll (IMS, Silver Spring, US), Anna McIntosh and Robert Saal 

(Westat, Rockville, US)  

Lewis Kuller and Sally Shumaker (Wake Forest University School of Medicine, US) 

Simone Benhamou, (Center for Prostate Research, France) 

Marie Audouin, Cécile Gaffory, Valérie Ondet  

Gemma Castaño-Vinyals, Francisco Fernández, Maria Sala, Montserrat Torà (Institut Municipal d'Investigació 

Mèdica, Spain)  

WHI Program Office: (National Heart, Lung, and Blood Institute, Bethesda, Maryland) Jacques Rossouw, Shari 

Ludlam, Dale Burwen, Joan McGowan, Leslie Ford, and Nancy Geller  

Clinical Coordinating Center: Clinical Coordinating Center: (Fred Hutchinson Cancer Research Center, Seattle, 

WA) Garnet Anderson, Ross Prentice, Andrea LaCroix, and Charles Kooperberg  

Investigators and Academic Centers: (Brigham and Women's Hospital, Harvard Medical School, Boston, MA) 

JoAnn E. Manson; (MedStar Health Research Institute/Howard University, Washington, DC) Barbara V. Howard; 

(Stanford Prevention Research Center, Stanford, CA) Marcia L. Stefanick; (The Ohio State University, Columbus, 

OH) Rebecca Jackson; (University of Arizona, Tucson/Phoenix, AZ) Cynthia A. Thomson; (University at Buffalo, 

Buffalo, NY) Jean Wactawski-Wende; (University of Florida, Gainesville/Jacksonville, FL) Marian Limacher; 

(University of Iowa, Iowa City/Davenport, IA) Robert Wallace; (University of Pittsburgh, Pittsburgh, PA).



19 

 

Supplementary References: 

 

1. Fu YP, Kohaar I, Rothman N, et al. Common genetic variants in the PSCA gene influence gene expression and 

bladder cancer risk. Proc Natl Acad Sci U S A 2012;109(13):4974-9. 

2. Sewing A, Ronicke V, Burger C, et al. Alternative splicing of human cyclin E. J Cell Sci 1994;107 ( Pt 2):581-

8. 

3. Mumberg D, Wick M, Burger C, et al. Cyclin ET, a new splice variant of human cyclin E with a unique 

expression pattern during cell cycle progression and differentiation. Nucleic Acids Res 1997;25(11):2098-105. 

4. Matsumoto Y, Maller JL. A centrosomal localization signal in cyclin E required for Cdk2-independent S phase 

entry. Science 2004;306(5697):885-8. 

5. Kohaar I, Porter-Gill P, Lenz P, et al. Genetic variant as a selection marker for anti-prostate stem cell antigen 

immunotherapy of bladder cancer. J Natl Cancer Inst 2013;105(1):69-73. 

6. Lenz P, Pfeiffer R, Baris D, et al. Cell-cycle control in urothelial carcinoma: large-scale tissue array analysis of 

tumor tissue from Maine and Vermont. Cancer Epidemiol Biomarkers Prev 2012;21(9):1555-64. 

7. SNPTEST v2. https://mathgen.stats.ox.ac.uk/genetics_software/snptest/snptest.html. 

8. Howie BN, Donnelly P, Marchini J. A Flexible and Accurate Genotype Imputation Method for the Next 

Generation of Genome-Wide Association Studies. PLoS Genet 2009;5(6):e1000529. 

9. GTOOL. http://www.well.ox.ac.uk/~cfreeman/software/gwas/gtool.html. 

10. Guey LT, Garcia-Closas M, Murta-Nascimento C, et al. Genetic susceptibility to distinct bladder cancer 

subphenotypes. Eur Urol 2010;57(2):283-92. 

 

 

http://www.well.ox.ac.uk/~cfreeman/software/gwas/gtool.html

