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Figure S1. Sequence traces of reported variants in MORC2.
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Wild-type alleles from both parents and the heterozygous de novo variant from Subjects 1, 2, 7, 9, 10, 14, 15, and
17. Subject 19 inherited the heterozygous variant from her affected mother (Subject 20).




Figure S2. Mutations in MORC2 hyperactivate HUSH-mediated silencing in a reporter re-repression assay.
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(A) Schematic representation of the MORC2 lentiviral expression vector used. In addition to V5-tagged MORC2,
this vector also expresses mCherry from an internal ribosome entry site (IRES) to enable an accurate assessment of
the multiplicity of infection achieved.

(B) Mutations in MORC2 result in enhanced transgene repression by the HUSH complex. MORC2 knockout (KO)
Hela cells harboring a derepressed GFP reporter construct were transduced with expression vectors encoding
either wild-type or mutant MORC2. Fewer than 30% of the cells were transduced (mCherry*) in each case, thereby
ensuring that the vast majority of cells (>95%) expressed just a single copy of the exogenous MORC2 construct. The
restoration of repression of the GFP transgene among the mCherry* populations was then followed over the

course of 12 days (Figure 3).



Table S1. Assertion criteria for variant classification

Thr24lle Glu27Lys? Ser87Leu? Alag88Val Arg132Cys? Arg266Ser Ser388Arg Tyr394Cys Val413Phe
GRCh37/hg19 chr22:31354678 chr22:31354670 chr22:31345795 chr22:31345792 chr22:31342360 chr22:31337446 chr22:31334102 chr22:31334085 chr22:31333934
coding DNAP c.71C>T c.79G>A €.260C>T €.263C>T €.394C>T €.798G>C ¢.1164C>G c.1181A>G c.1237G>T
ClinVar SCV001134972.1 | SCV001134974.1 | SCV000618293.2 | SCV000999384.1 | SCV000571490.3 SCV000573276.4 | SCV001134979.1 | SCV000589765.2 | SCV001134978.1
submission
gnomAD absent absent absent absent absent absent absent absent absent
Provean damaging benign damaging benign damaging damaging damaging damaging damaging
CADD 17.9 19.5 27 25.4 26.3 26.3 25.9 26.1 25.2
MutationTaster2 damaging damaging damaging damaging damaging damaging damaging damaging damaging
Domainc¢ GHKL domain GHKL domain GHKL domain, GHKL domain GHKL domain transducer-like transducer-like transducer-like transducer-like

ATP lid domain domain domain domain

ACMG criteria PS2, PS3¢, PM2, PS2 (x4), PS3¢, PS2 (x3), PS3¢, PS2, PM2, PP3, PS2 (x3), PS3¢, PS2, PS3¢, PM2, PS2, PM2, PP3, PS2 (x2), PM2, PS3¢, PM2, PP3,
applied? PP3, PP4 PM2, PP4, BP4 PM2, PP3, PP4 PP4 PM2, PP3, PP4 PP3, PP4 PP4 PP3, PP4 PP4
ACMG class PATH PATH PATH LPATH PATH PATH LPATH PATH LPATH

a DDD Study (2017)* reported de novo variants in individuals with developmental delay but no detailed clinical information was provided. Those cases were not considered for variant classification.

b NM_001303256.2 transcript
¢ Functional assays presented in this paper. Please note that the ClinVar variant class and/or evidence details at the time of this submission (April, 2020) does not reflect the use of this criteria,

pending publication.
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