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Multiple independent variants at the TERT locus are associated with telomere length and 
risks of breast and ovarian cancer.
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TV, Neuhausen SL, Szabo CI, Blanco I, Garber J, Narod SA, Weitzel JN, Montagna M, Olah E, 
Godwin AK, Yannoukakos D, Goldgar DE, Caldes T, Imyanitov EN, Tihomirova L, Arun BK, 
Campbell I, Mensenkamp AR, van Asperen CJ, van Roozendaal KE, Meijers-Heijboer H, Collée 
JM, Oosterwijk JC, Hooning MJ, Rookus MA, van der Luijt RB, Os TA, Evans DG, Frost D, 
Fineberg E, Barwell J, Walker L, Kennedy MJ, Platte R, Davidson R, Ellis SD, Cole T, Bressac-de 
Paillerets B, Buecher B, Damiola F, Faivre L, Frenay M, Sinilnikova OM, Caron O, Giraud S, 
Mazoyer S, Bonadona V, Caux-Moncoutier V, Toloczko-Grabarek A, Gronwald J, Byrski T, Spurdle
AB, Bonanni B, Zaffaroni D, Giannini G, Bernard L, Dolcetti R, Manoukian S, Arnold N, Engel C, 
Deissler H, Rhiem K, Niederacher D, Plendl H, Sutter C, Wappenschmidt B, Borg A, Melin B, 
Rantala J, Soller M, Nathanson KL, Domchek SM, Rodriguez GC, Salani R, Kaulich DG, Tea MK, 
Paluch SS, Laitman Y, Skytte AB, Kruse TA, Jensen UB, Robson M, Gerdes AM, Ejlertsen B, 
Foretova L, Savage SA, Lester J, Soucy P, Kuchenbaecker KB, Olswold C, Cunningham JM, Slager
S, Pankratz VS, Dicks E, Lakhani SR, Couch FJ, Hall P, Monteiro AN, Gayther SA, Pharoah PD, 
Reddel RR, Goode EL, Greene MH, Easton DF, Berchuck A, Antoniou AC, Chenevix-Trench G, 
Dunning AM.

Source

Copenhagen General Population Study, Herlev Hospital, Copenhagen University Hospital, 
University of Copenhagen, Copenhagen, Denmark. stig.egil.bojesen@regionh.dk

Abstract

TERT-locus SNPs and leukocyte telomere measures are reportedly associated with risks of multiple 
cancers. Using the Illumina custom genotyping array iCOGs, we analyzed 480 SNPs at the TERT ∼
locus in breast (n = 103,991), ovarian (n = 39,774) and BRCA1 mutation carrier (n = 11,705) cancer
cases and controls. Leukocyte telomere measurements were also available for 53,724 participants. 
Most associations cluster into three independent peaks. The minor allele at the peak 1 SNP 
rs2736108 associates with longer telomeres (P = 5.8 × 10(-7)), lower risks for estrogen receptor 
(ER)-negative (P = 1.0 × 10(-8)) and BRCA1 mutation carrier (P = 1.1 × 10(-5)) breast cancers and 
altered promoter assay signal. The minor allele at the peak 2 SNP rs7705526 associates with longer 
telomeres (P = 2.3 × 10(-14)), higher risk of low-malignant-potential ovarian cancer (P = 1.3 × 10(-
15)) and greater promoter activity. The minor alleles at the peak 3 SNPs rs10069690 and rs2242652 
increase ER-negative (P = 1.2 × 10(-12)) and BRCA1 mutation carrier (P = 1.6 × 10(-14)) breast 
and invasive ovarian (P = 1.3 × 10(-11)) cancer risks but not via altered telomere length. The cancer
risk alleles of rs2242652 and rs10069690, respectively, increase silencing and generate a truncated 
TERT splice variant.
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