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Molecular Classification of Bladder Cancer

Wezel et al., TAU, 2017

Introduction



Study the behavior of Telomerase Reverse Transcriptase (TERT) genes in bladder 
cancer and its putative crosstalk with immune checkpoints

Research ObjectiveAim

Improve patient’s outcome

Personalized medicine



Project Workflow

Biopsies (different 
stages and 

grades) at TURBT 
or cystectomy 

Matching 
peripheral blood

Matching urine 
sediments 

Methods

Prospective 
Cohort Study

Biobank 
establishment

Samples 
processing

Molecular 
studies



TERT and Telomeres

TERT: Telomerase Reverse Transcriptase

Markowetz, Sience, 2013Adapted from: Pestana, JME, 2017
Zalzman et al., Cur Em Con, 2019



TERT Expression in Bladder Cancer
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Effect on 
Telomere length ?? 
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Results

37.14%  WT
10.00%  C250T
48.57%  C228T
1.43%  A161C
1.43%  G149T
1.43%  C250T&C228T

90.00%  Hypermethylated
10.00%  Hypomethylated



Bellmunt J.et al., NEJM,  2017

Immunotherapy Challenge in Bladder Cancer 

Model adapted from Emens L.A., et al,  EJC, 2017



Bellmunt J.et al., NEJM,  2017

Immunotherapy Challenge in Bladder Cancer 

Study

number
Eligibility Phase Intervention

NCT0192839

4

Advanced or metastatic bladder 

cancer
Phase I/II Nivolumab and Ipilimumab

NCT0308447

1
Advanced bladder cancer Phase III Durvalumab and Tremelimumab

NCT0321977

5

Metastatic or advanced transitional 

cell carcinoma
Phase II Nivolumab and Ipilimumab

NCT0303609

8
Unresectable or metastatic UC Phase III

Nivolumab, Ipilimumab, 

Gemcitabine/Cisplatin/Carboplati

n

NCT0251624

1
Unresectable stage IV UC Phase III Durvalumab and Tremelimumab

NCT0422385

6
Advanced or metastatic UC Phase III EV and Pembrolizumab

NCT0351925

6
BCG unresponsive high-risk NMIBC Phase II Nivolumab, BMS-986205 and BCG

NCT0256063

6
Advanced bladder cancer Phase I Pembrolizumab and radiotherapy

NCT0264330

3
Bladder cancer Phase I/II

Tremelimumab, Durvalumab and 

polyICLC

NCT0347374

3
Metastatic or advanced UC Phase Ib-II

Erdafitinib, Cetrelimab and 

Platinum

NCT0347375

6
UC Phase Ib/II Rogaratinib and Atezolizumba

NCT0417267

5
High-risk NMIBC Phase II

Erdafitinib, 

Gemcitabine/Mitomycin C

NCT0374591

1
Metastatic UC Phase II Paclitaxel and TAK-228

NCT0254666

1
MIBC Phase I

Durvalumab, Olaparib, AZD1775 

and Vistusertib

NCT0302282

5
BCG unresponsive high grade NMIBC Phase II ALT-803 and BCG

Chemotherapy

Targeted therapy

Anti-CTLA4

Anti-PD1

Anti-CTLA4 + anti-PD1

Fill the gap

Model adapted from Emens L.A., et al,  EJC, 2017

https://clinicaltrials.gov/ct2/show/NCT01928394
https://clinicaltrials.gov/ct2/show/NCT03084471
https://clinicaltrials.gov/ct2/show/NCT03219775
https://clinicaltrials.gov/ct2/show/NCT03036098
https://clinicaltrials.gov/ct2/show/NCT02516241
https://clinicaltrials.gov/ct2/show/NCT04223856
https://clinicaltrials.gov/ct2/show/NCT03519256
https://clinicaltrials.gov/ct2/show/NCT02560636
https://clinicaltrials.gov/ct2/show/NCT02643303
https://clinicaltrials.gov/ct2/show/NCT03473743
https://clinicaltrials.gov/ct2/show/NCT03473756
https://clinicaltrials.gov/ct2/show/NCT04172675
https://clinicaltrials.gov/ct2/show/NCT03745911
https://clinicaltrials.gov/ct2/show/NCT02546661
https://clinicaltrials.gov/ct2/show/NCT03022825


Immune Checkpoints Expression  in Bladder CancerResults
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TERT and PD-Ls Regulation by miRNAs



TERT and PD-Ls Regulation by miRNAs



TERT and PD-Ls Regulation by miRNAs



HD

NM
IB

C
M

IB
C

10 -4

10 -3

10 -2

10 -1

100
m

iR
 1

00
-5

p
 in

 L
o

g
 1

0

(R
el

at
iv

e 
to

 m
iR

 1
6-

5p
)

HD

NM
IB

C

M
IB

C

10 -2

10 -1

100

101

102

m
iR

 1
38

-5
p

 in
 L

o
g

 1
0

(R
el

at
iv

e 
to

 m
iR

 1
6-

5p
)

miRNAs Expression in Bladder CancerResults
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✓ TERT, PD-Ls, miR-138-5p, and miR-100-5p expression might be used as diagnosis and 
prognosis biomarkers for better patients’ stratification and follow-up

✓ The identified network could be a promising therapeutic target

Conclusion Main findings & Conclusion
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