Table e-1. The genotyping results of known C9orf72 genetic modifiers (TMEM106B rs1990622,
TMEM106B rs3173615 and ATXNZ CAG repeats).

Sample TMEM106B rs1990622 TMEM106B rs3173615 ATXN2 CAG repeats

9548 AA CC 22/22
9686 AG CG 22/22

Note: Intermediate ATXNZ alleles (27-33 CAG-repeats) were reported as modifiers in C9orf72 carriers,
rendering susceptibility to ALS 7. The homozygosity for the minor allele (G) of rs3173615 in TMEM106B
was reported to protect against developing FTD in C9orf72 patients 8. The major allele (A) of rs1990622
(conferring risk for developing FTLD) was associated to later age of onset and age of death in C9orf72
patients °. These results were not able to explain the phenotype difference between 9548 and 9686.



Table e-2. The CpG methylation status in the 5' region close to the C9orf72 repeats in the tissues of 9686. M represents
methylated site; U represents unmethylated site.

Cervical  Thoracic  Lumbar
CpG Frontal Motor  Occipital Brain  Temporal

site cortex cortex cortex Hippocampus  Thalamus stem cortex Cerebellum  Heart Liver Kidney Lung Tongue Testicles Epididymis spinal spinal spinal
cord cord cord
1 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
2 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
3 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
4 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
5 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
6 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
7 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
8 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
9 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
10 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
11 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
12 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
13 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
14 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
15 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
16 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
17 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
18 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
19 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
20 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
21 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
22 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
23 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
24 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
25 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
26 U V] V] V] U V] U V] U u U V] V] V] V] V] U U
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Table e-3. The CpG methylation status in the 3' region close to the C9o0rf72 repeats in the tissues of 9686. M represents
methylated site; U represents unmethylated site.

CpG Frontal Mot Occipital Brai T | Cervical Th i Lumb:
P ronta otor ccipita Hippocampus Thalamus rain empora Cerebellum  Heart Liver Kidney Lung Tongue Testicles Epididymis ervica oracic umbar

site cortex cortex cortex stem cortex spinal cord spinal cord spinal cord
1 U V] V] V] u V] U V] U u U V] V] V] V] U U U
2 U V] V] V] U M U V] U u U V] V] V] V] U U U
3 U V] V] V] u V] U V] U u U V] V] V] V] U U U
4 U V] V] V] U V] U V] U u U V] V] V] V] U U U
5 U V] V] V] u V] U V] U u U V] V] V] V] U U U
6 U V] V] V] U V] U V] U u U V] V] V] V] U U U
7 U V] V] V] u V] U V] U u U V] V] V] V] U U U
8 U V] V] V] U V] U V] U u U V] V] V] V] U U U
9 U V] V] V] U V] U V] U u U V] V] V] V] U M U
10 U V] V] M U V] U V] M u M V] V] V] V] M U U
11 U V] M M U V] U V] U M U V] V] V] V] U U U
12 U V] M V] U V] U V] U M U M V] V] V] M M U
13 U V] V] V] U V] U V] U M U V] V] V] V] U U U
14 U V] V] V] U V] U V] U u U V] V] V] V] U U M
15 U V] V] V] U M U V] U u U V] V] V] V] U U U
16 U V] V] V] U V] U V] U u U V] V] V] V] U U U
17 U V] V] V] U V] U V] U u U V] V] V] V] U U U
18 U V] V] V] U V] U V] U u U V] V] V] V] U U U
19 U V] V] V] U V] U V] U u U V] V] V] V] U M M
20 U V] V] V] U V] U V] U u U V] V] V] V] U U U
21 U V] V] V] U V] U V] U u U V] V] V] V] U U U
22 U V] V] V] U V] U V] U u U V] V] V] V] U U U
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Table e-4. C90rf72 repeat size in multiple tissues of small expansion carriers according to previous studies. NA represents not
available.

Age of
Sample Pheno onset, Duration, Frontal Temporal Patietal Dura Cauda RNA
Studies” ID -type years years Blood cortex cortex Cerebellum Spinal cord Occipital lobe Spleen Heart Muscle Kidney Mater Equina foci DPR TDP43
Van
Blittersw MND- Large large small/ small/ small/ small/ small/
ijk et al. P20 FTD NA NA small large(smear) (smear) (dominant) large(smear) large(smear) large medium small medium
2013 *°
SFand
Flra;;:t 61776 ALS 57 6 small i large i I I ?(?F}:-ic G e
al. (90) small/large (dominant) small/large sma sma CB,L ’ CBL
HC
Gijselink FC,
small small(weak)/ small(weak)/ large
etal. 12 DR439.1 FTLD >4 1 (56) large(smear) large(smear) (dominant) HC HC, FC
2016 CBL
Nordin
etal. P9 ALS 63 2 s(rsnlall Ismall(weak)/ Izrge. ¢ small/large Ismall/ Ismall/ small small small
2015 (61) arge (dominant) arge arge
Nordin
small small(weak)/ large small(weak)/la
etal. s P11 MND 75 5 (92) large (dominant) rge small
2015
# Only those studies that had both CNS and non-CNS tissues were included.
Reference:
1. Xi Z, van Blitterswijk M, Zhang M, et al. Jump from pre-mutation to pathologic expansion in C9orf72. American journal

of human genetics 2015;96:962-970.

2. Xi Z, Zhang M, Bruni AC, et al. The C90orf72 repeat expansion itself is methylated in ALS and FTLD patients. Acta
neuropathologica 2015;129:715-727.

3. Xiao S, MacNair L, McGoldrick P, et al. Isoform-specific antibodies reveal distinct subcellular localizations of C9orf72 in
amyotrophic lateral sclerosis. Annals of neurology 2015;78:568-583.

4. Freibaum BD, Taylor JP. The Role of Dipeptide Repeats in COORF72-Related ALS-FTD. Frontiers in molecular
neuroscience 2017;10:35.

5. Mackenzie IR, Frick P, Grasser FA, et al. Quantitative analysis and clinico-pathological correlations of different dipeptide
repeat protein pathologies in COORF72 mutation carriers. Acta neuropathologica 2015;130:845-861.

12



6. Davidson Y, Robinson AC, Liu X, et al. Neurodegeneration in frontotemporal lobar degeneration and motor neurone
disease associated with expansions in C9orf72 is linked to TDP-43 pathology and not associated with aggregated forms of
dipeptide repeat proteins. Neuropathology and applied neurobiology 2016;42:242-254.

7. van Blitterswijk M, Mullen B, Heckman MG, et al. Ataxin-2 as potential disease modifier in COORF72 expansion carriers.
Neurobiology of aging 2014;35:2421 e2413-2427.

8. van Blitterswijk M, Mullen B, Nicholson AM, et al. TMEM106B protects COORF72 expansion carriers against
frontotemporal dementia. Acta neuropathologica 2014;127:397-406.

9. Gallagher MD, Suh E, Grossman M, et al. TMEM106B is a genetic modifier of frontotemporal lobar degeneration with
C9orf72 hexanucleotide repeat expansions. Acta neuropathologica 2014;127:407-418.

10. van Blitterswijk M, DeJesus-Hernandez M, Niemantsverdriet E, et al. Association between repeat sizes and clinical and
pathological characteristics in carriers of COORF72 repeat expansions (Xpansize-72): a cross-sectional cohort study. The
Lancet Neurology 2013;12:978-988.

11.  Fratta P, Polke JM, Newcombe ], et al. Screening a UK amyotrophic lateral sclerosis cohort provides evidence of multiple
origins of the C9orf72 expansion. Neurobiology of aging 2015;36:546 e541-547.
12.  Gijselinck I, Van Mossevelde S, van der Zee |, et al. The C9orf72 repeat size correlates with onset age of disease, DNA

methylation and transcriptional downregulation of the promoter. Molecular psychiatry 2016;21:1112-1124.
13. Nordin A, Akimoto C, Wuolikainen A, et al. Extensive size variability of the GGGGCC expansion in C9orf72 in both
neuronal and non-neuronal tissues in 18 patients with ALS or FTD. Human molecular genetics 2015;24:3133-3142.

13



	Supplemental data Aug 23.pdf
	Supplemental data Aug 23.2

