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➢ Retrotransposons are abundant in human
genomes

➢ Retrotransposons may cause genome
function alteration when they land within
expressed genes
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Is activation of retrotransposons relevant in 
human oncogenesis?





Pan-cancer Analysis of Somatic retrotransposition (RT)

TraFiC

Tubio et al. (2014) Science

Somatic RT insertions 

19,166 somatic RT insertions

L1 (97%)

• Around 700 researchers from around the globe. 
• 2,900 cancer whole genomes (Illumina paired-end).
• 37 different tumour types.

Rodríguez-Martín et al. (2018) Nature Genetics, in press
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Contrasting patterns of somatic retrotransposition 
between tumour types
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Retrotransposition is a major player in the structural 
variation landscape of some tumour types

➢ 4 tumour types alone represent >70% of
total SVs

Rodríguez-Martín et al. (2018) Nature Genetics



Some tumours exhibit a massive 
retrotransposition burden
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Deletion involving tumour suppressor CDKN2A 
(Cyclin-dependent kinase inhibitor 2A)

L1 3’-transduction

Tubio et al. (2014) Science

L1-mediated deletion
Rodríguez-Martín et al. (2018) 
Nature Genetics
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Catalogue of 124 L1 source elements



NCI-H2087 
T1 Lung Adenocarcinoma, NSCLC

NCI-BL2087 
peripheral blood lymphocytes

Identification of tumor samples with high
somatic transduction rates: Traffic target
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NCI-H2087 
T1 Lung Adenocarcinoma, NSCLC

NCI-BL2087 
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NCI-H2009 
T4 Lung Adenocarcinoma, NSCLC
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NCI-LB771 - HEAD AND NECK CANCER

Nº transductions: 14
Nº active L1: 5
Most active element: 22q12.1, 4 transductions

NCI-LS1034 - COLORECTAL ADENOCARCINOMA

Nº transductions: 2
Nº active L1: 1
Most active element: 14q23.1, 2 transductions

NCI-LB771PBL

Nº transductions: 0
Nº active L1: 0

Most active element: 0 transductions

NCI-LS1034PBL 

Nº transductions: 0
Nº active L1: 0

Most active element: 0 transductions

Identification of tumor samples with high
somatic transduction rates: Traffic target
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Frozen

FFPE

Identification of tumor samples with high
somatic transduction rates: Traffic target

#1- HSNCC Nº transductions: 1 
Nº active L1: 1

#2- HSNCC Nº transductions: 2 
Nº active L1: 1

#3- HSNCC Nº transductions: 0
Nº active L1: 0

#4- HSNCC Nº transductions: 4
Nº active L1: 4

#5- NSCLC Nº transductions: 1
Nº active L1: 1

#6- NSCLC Nº transductions: 7
Nº active L1: 5

#7- HSNCC Nº transductions: 1
Nº active L1: 1

#8- HSNCC Nº transductions: 7
Nº active L1: 6



CONCLUSIONS

• Retrotransposition is one of the predominant sources of structural variation in certain 
tumour types

• Somatic retrotransposition originates from the activation of a small set of L1 source 
elements, that behave as mutagenic oncogenes and potential cancer risk factors

• Occasionally, retrotransposons can produce cancer driver mutations (i.e. deletion of 
tumour suppressor genes as CDKN2A)

• The present tool (Sureselect custom + Traffic target) allows the detection of active L1
source elements, opening new avenues to study the molecular consequences of L1
activation in tumor initiation and development. Its clinical application could change
cancer diagnosis and help oncologists for personalized treatments
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