
















Position Widetype p.(D410H)
146 Exposed Exposed
147 Exposed Exposed
148 Exposed Exposed
149 Exposed Exposed
150 Buried Buried
151 Exposed Exposed
152 Exposed Exposed

T1; T2 62 Buried Buried
A3; G4 89 Buried Buried
G5; G6 31 Buried Buried

271 Exposed Exposed
161 Buried Buried
245 Exposed Exposed

T8; A9 266 Buried Buried
G10 223 Buried Buried

330 Exposed Exposed
331 Exposed Exposed
332 Exposed Exposed
333 Exposed Exposed
334 Buried Buried
335 Exposed Exposed
336 Exposed Buried
337 Exposed Exposed
338 Buried Buried
339 Buried Buried
340 Exposed Exposed
341 Exposed Exposed
342 Exposed Exposed
343 Buried Buried
344 Exposed Exposed
345 Exposed Exposed
346 Exposed Exposed
347 Exposed Exposed
348 Buried Buried
349 Exposed Exposed
350 Exposed Exposed
351 Buried Buried
352 Exposed Exposed
353 Exposed Exposed
354 Exposed Exposed
355 Exposed Exposed
356 Exposed Exposed
357 Exposed Exposed
358 Exposed Exposed

Supplementary table 9: Solvent accessibility score of amino acids 
annotated in the OB-fold, described to stack the ssDNA (T1-G10) and 
binding to TPP1 for the wild type (wt) POT1 protein and for the 
putative POT1 proteins p.(D410H). Changes from exposed to buried 
sites (and vice versa) are highlighted in yellow.

OB fold

T7



359 Exposed Exposed
360 Buried Buried
361 Exposed Exposed
362 Buried Buried
363 Exposed Exposed
364 Buried Buried
365 Exposed Exposed
366 Buried Buried
367 Exposed Exposed
368 Exposed Exposed
369 Exposed Exposed
370 Exposed Exposed
371 Buried Buried
372 Exposed Exposed
373 Exposed Exposed
374 Buried Buried
375 Exposed Exposed
376 Exposed Exposed
377 Buried Buried
378 Buried Buried
379 Exposed Exposed
380 Exposed Exposed
381 Buried Buried
382 Buried Buried
383 Exposed Exposed
384 Exposed Exposed
385 Buried Buried
386 Exposed Exposed
387 Exposed Exposed
388 Buried Buried
389 Exposed Exposed
390 Exposed Exposed
391 Buried Exposed
392 Exposed Exposed
393 Exposed Exposed
394 Exposed Exposed
395 Exposed Exposed
396 Buried Exposed
397 Buried Buried
398 Exposed Exposed
399 Exposed Buried
400 Buried Buried
401 Buried Buried
402 Exposed Exposed
403 Exposed Exposed
404 Buried Buried
405 Buried Buried
406 Exposed Exposed
407 Exposed Exposed
408 Exposed Exposed



409 Exposed Exposed
410 Exposed Exposed
411 Exposed Exposed
412 Exposed Exposed
413 Buried Exposed
414 Exposed Exposed
415 Exposed Exposed
416 Buried Buried
417 Buried Exposed
418 Exposed Buried
419 Buried Exposed
420 Exposed Exposed
421 Exposed Exposed
422 Exposed Exposed
423 Exposed Exposed
424 Exposed Exposed
425 Exposed Exposed
426 Exposed Exposed
427 Exposed Exposed
428 Exposed Exposed
429 Exposed Exposed
430 Exposed Exposed
431 Exposed Exposed
432 Exposed Exposed
433 Exposed Exposed
434 Buried Buried
435 Buried Buried
436 Buried Buried
437 Exposed Exposed
438 Buried Buried
439 Buried Buried
440 Exposed Buried
441 Exposed Exposed
442 Exposed Exposed
443 Exposed Exposed
444 Buried Buried
445 Exposed Exposed
446 Exposed Exposed
447 Exposed Exposed
448 Exposed Exposed
449 Exposed Exposed
450 Exposed Exposed
451 Buried Exposed
452 Buried Buried
453 Buried Buried
454 Buried Buried
455 Buried Buried
456 Buried Buried
457 Buried Buried
458 Buried Buried



459 Buried Buried
460 Buried Buried
461 Exposed Exposed
462 Exposed Exposed
463 Buried Buried
464 Buried Buried
465 Exposed Exposed
466 Buried Buried
467 Buried Buried
468 Exposed Exposed
469 Exposed Exposed
470 Buried Buried
471 Exposed Exposed
472 Exposed Exposed
473 Buried Buried
474 Buried Buried
475 Buried Buried
476 Buried Buried
477 Exposed Exposed
478 Exposed Exposed
479 Exposed Exposed
480 Exposed Exposed
481 Exposed Exposed
482 Exposed Exposed
483 Buried Buried
484 Exposed Exposed
485 Buried Buried
486 Buried Buried
487 Exposed Exposed
488 Buried Buried
489 Buried Buried
490 Buried Buried
491 Buried Buried
492 Buried Buried
493 Buried Buried
494 Buried Buried
495 Exposed Exposed
496 Buried Exposed
497 Exposed Exposed
498 Buried Buried
499 Exposed Exposed
500 Exposed Exposed
501 Buried Buried
502 Buried Buried
503 Buried Buried
504 Exposed Exposed
505 Exposed Exposed
506 Buried Buried
507 Exposed Exposed
508 Exposed Exposed

TPP1 binding



509 Exposed Exposed
510 Exposed Exposed
511 Exposed Exposed
512 Buried Buried
513 Exposed Exposed
514 Exposed Exposed
515 Buried Buried
516 Exposed Exposed
517 Exposed Exposed
518 Buried Buried
519 Exposed Exposed
520 Exposed Exposed
521 Exposed Exposed
522 Exposed Exposed
523 Exposed Exposed
524 Exposed Exposed
525 Exposed Exposed
526 Exposed Exposed
527 Exposed Exposed
528 Exposed Exposed
529 Buried Buried
530 Buried Buried
531 Exposed Exposed
532 Exposed Exposed
533 Exposed Exposed
534 Buried Exposed
535 Buried Buried
536 Exposed Exposed
537 Exposed Exposed
538 Buried Buried
539 Exposed Exposed
540 Buried Buried
541 Buried Buried
542 Buried Buried
543 Buried Buried
544 Buried Buried
545 Exposed Exposed
546 Buried Buried
547 Exposed Exposed
548 Buried Buried
549 Exposed Exposed
550 Exposed Exposed
551 Buried Buried
552 Exposed Exposed
553 Exposed Buried
554 Exposed Exposed
555 Buried Buried
556 Exposed Exposed
557 Buried Buried
558 Buried Buried



559 Buried Buried
560 Exposed Exposed
561 Exposed Exposed
562 Buried Buried
563 Exposed Exposed
564 Exposed Exposed
565 Buried Buried
566 Buried Buried
567 Exposed Exposed
568 Buried Buried
569 Exposed Exposed
570 Buried Buried
571 Exposed Exposed
572 Exposed Exposed
573 Buried Buried
574 Buried Buried
575 Buried Exposed
576 Exposed Exposed
577 Exposed Exposed
578 Exposed Exposed
579 Buried Buried
580 Buried Buried
581 Exposed Exposed
582 Exposed Exposed
583 Buried Buried
584 Exposed Exposed
585 Exposed Exposed
586 Buried Buried
587 Buried Buried
588 Exposed Exposed
589 Exposed Exposed
590 Buried Buried
591 Buried Buried
592 Exposed Buried
593 Exposed Exposed
594 Exposed Exposed
595 Exposed Exposed
596 Exposed Exposed
597 Buried Buried
598 Exposed Exposed
599 Exposed Exposed
600 Exposed Exposed
601 Buried Buried
602 Buried Buried
603 Buried Buried
604 Exposed Buried
605 Buried Buried
606 Buried Buried
607 Buried Buried
608 Exposed Exposed



609 Buried Buried
610 Buried Buried
611 Exposed Exposed
612 Buried Buried
613 Exposed Exposed
614 Exposed Exposed
615 Exposed Exposed
616 Exposed Exposed
617 Exposed Exposed
618 Exposed Exposed
619 Exposed Exposed
620 Buried Buried
621 Buried Buried
622 Buried Buried
623 Exposed Exposed
624 Buried Buried
625 Buried Buried
626 Exposed Exposed
627 Buried Buried
628 Exposed Buried
629 Buried Buried
630 Buried Buried
631 Exposed Exposed
632 Exposed Exposed
633 Buried Buried
634 Exposed Exposed

























Supplementary Figure 1. Correlation of imputed common biallelic SNPs (MAF > 1%) frequencies between the two combined 
reference panels (the cosmopolitan 1000 Genomes reference panels, Phase 3 and local Singapore population specific 
reference panels) and 1000 Genomes East-Asian reference populations.

R = 0.997



Supplementary Figure 2. LTL associations for common variants utilizing the two panel imputation procedure in the SCHS 
discovery dataset. a. All 10 genome-wide hits previously reported were recapitulated [1]. b. QQ-plot of observed compared 
to expected P-values. 
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1. Dorajoo, R., X. Chang, R.L. Gurung, et al., Loci for human leukocyte telomere length in the Singaporean Chinese population and trans-ethnic genetic studies. Nature communications, 
2019. 10(1): p. 2491 DOI: 10.1038/s41467-019-10443-2.



Supplementary Figure 3. Regional common SNP associations at loci reported the same index SNP [1]. a. TERT (rs7705526, chr5)
b. TINF2 (rs41293836, chr14) and c. RTEL1 (rs41309367, chr20). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/).
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Supplementary Figure 3. Regional common SNP associations at loci reported the same index SNP [1]. a. TERT (rs7705526, chr5)
b. TINF2 (rs41293836, chr14) and c. RTEL1 (rs41309367, chr20). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/).
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a

rs4653729

Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.

1. Dorajoo, R., X. Chang, R.L. Gurung, et al., Loci for human leukocyte telomere length in the Singaporean Chinese population and trans-ethnic genetic studies. Nature communications, 
2019. 10(1): p. 2491 DOI: 10.1038/s41467-019-10443-2.



b

rs12637184

Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.
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Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.
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rs151139250

Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.
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2019. 10(1): p. 2491 DOI: 10.1038/s41467-019-10443-2.
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rs79342925

Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.

1. Dorajoo, R., X. Chang, R.L. Gurung, et al., Loci for human leukocyte telomere length in the Singaporean Chinese population and trans-ethnic genetic studies. Nature communications, 
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Supplementary Figure 4. Regional common SNP associations at loci identified new common SNPs in linkage disequilibrium with 
previous reported index SNPs [1]. a. PARP1 (rs3219104, chr1) b. TERC (rs2293607, chr3) c. NAF1 (rs10857352, chr4) d. TERF1
(rs28365964, chr8) e. OBFC1 (rs12415148, chr10) and f. ATM (rs227080, chr11). Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). Previous index SNPs were indicated as purple diamond. New index SNPs were circled 
and indicated in green.
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Supplementary Figure 5. Regional SNP common associations at the POT1 gene locus. a. Previous reported index SNP 
rs77767444 b. New index SNP rs34398311 c. rs34398311 condition on rs77767444. Plots plotted using LocusZoom
(http://csg.sph.umich.edu/locuszoom/).

a b c



Supplementary Figure 6. Regional low frequency SNP common associations at the POT1 gene locus. a. rs79314063 
(genotyped missense variant, p.ASP410His) b. rs186524197 included in the association between LTL and rs79314063 as 
covariate. c. rs186524197 (imputed intergenic SNP) d. rs79314063 included in the association between LTL and rs186524197 
as covariate. Plots plotted using LocusZoom (http://csg.sph.umich.edu/locuszoom/).
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Supplementary Figure 7. 3D chromatin interaction mapping for rs79617270 (chromosome 8). a. Overall circos plot indicating 3 
interactions at chromosome 8 with region containing rs79617270. b. Region 8:73960001-74000000 (indicated in red) contained 
rs79617270 and interacted with promoter regions of TERF1 and SBSPON in blood lymphoblast cell line (GM12878, indicated in 
green). Diagrams plotted using FUMAGWAS (https://fuma.ctglab.nl/). Mapped genes were those where chromatin interaction 
loops overlap gene  promoter regions (250 bp up- and 500 bp down-stream of TSS by default).
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Supplementary Figure 8. 3D Chromatin Interaction mapping for rs139620151 (chromosome 10). a. Overall circos plot indicating 4 
interactions at chromosome 10 with region containing rs139620151. b. Region 10:105560001-105600000 (indicated in green) 
contained rs139620151 and interacted with promoter elements of the proximal STN1 (OBFC1) and GSTO2 genes in lung fibroblast 
cells (IMR90, indicated in red). Diagrams plotted using FUMAGWAS (https://fuma.ctglab.nl/). Mapped genes were those where 
chromatin interaction loops overlap gene  promoter regions (250 bp up- and 500 bp down-stream of TSS by default).
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