150bp WGS (lllumina)

Alignment (Isaac aligner, GRCh37)

SV calling (Manta and Canvas)

Identification of possible cxSV in disease-
associated gene by clustering SV calls (R)

Manual evaluation of cxSV to identify
likely model (IGV)

Short-read WGS data

Subset of clinically interesting cxSVs for
further study

. . Long-read WGS
Sanger sequencing Microarray (ONT)

Validation
options

Resolved cxSV

Figure S1. Complex structural variant analysis workflow. Schematic describing
the general stages of complex structural variant analysis. Each variant was validated
by at least two of the validation options. WGS = whole genome sequencing; SV =
structural variant; cxSV = complex structural variant; IGV = Integrative Genomics

Viewer; ONT = Oxford Nanopore Technologies.
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Figure S2. Complex structural variant models for Participant 4 (P4). Multiple possible
models for the cxSV in P4 were considered, of which four are shown here. (A) Formed by two

duplications and one inversion. Mechanism suggested by Brand et al. 2015'. Resulting

junctions of this model were confirmed by Sanger and/or ONT sequencing.

(B)
Mechanism suggested by Gu et al. 20152, formed by one-step event. Resulting junctions of

this model were confirmed by Sanger and/or ONT sequencing. (C) Rejected model.

(D)

Rejected model. Mechanism suggested by Gu et al. 20152
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Figure S3. Quality control results of the long-read sequencing performed on
P4. (A) Sequence length template distribution (B) Percentage of bases of the

genome covered at a specific minimum coverage.



Informative SNP rs35478150
(GRCh37) Xg.18638082A>C

Ref Sequence

‘CAGGTCAATGAAAAAGAAAAAGAAGAAATCTCAAACAGTACCCAATTCCGACAC (NM_003159)
2,620 2,630 2,640 2,650 2,660 rs35478150
2,620 2,630 2,640 2,650 2,660 A>T
|
‘CAGGTCAATGAAAAAGAAAAAGAAGAAATCTCOAACAGTACCCAATTCCGACAC Hemi for
2,620 2,630 2,640 2,650 2,660 rs35478150
230 29 190 110 120 130
M Mother
‘CAGGTCAATGAAAAAGAAAAAGAAGAAATCTCAAACAGTACCCAATTCCGACA( rs35478150
2,620 2,639 2,649 2,659 2,660
30 39 190 110 120 130
W A/ Child
Het for
‘CAGGTCAATGAAAAAGAAAAAGAAGAAATCTCAAACAGTACCCAATTCCGACA( rs35478150
2,620 2,630 2,640 2,650 2,660

Figure S4. RNA gene expression of CDKLS5 from P4 and both parents. PCR
amplification and Sanger sequencing of the informative SNP rs35478150 in the
cDNA of CDKL5 demonstrated that P4 expresses both alleles of CDKL5 in blood

cells.
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Figure S5. Proposed mechanisms of cxSV formation and breakpoint junction
alignments for P1 (A), P2 (B), P3 (C) and P4 (D). Breakpoint junction sequence is aligned
to the proximal and distal genomic reference sequence or sequence of breakpoint junction in
hypothetical intermediate, as shown. Alignment is only shown for novel breakpoint junctions
in the derivative chromosome, and the precursor hypothetical intermediate, if any.
Microhomology at the breakpoint is indicated in red. Sequence in blue indicates inserted
sequences at the breakpoint junction. Underline indicates repetitive elements in the

reference, specified in ltalic. J=Junction; HJ=Hypothetical junction.
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