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140 —

Genotyping Repeat \
\ Sequences

Collect nucleic acid sequence reads of a test
| sample from a database

144 —

N

Align the sequence reads to one or more
repeat sequences each represented by a
sequence graph, wherein the sequence graph
has a data structure of a directed graph with
vertices representing nucleic acid sequences
and directed edges connecting the vertices,
and wherein the sequence graph has one or
more self-loops, each self-loop representing a
repeat sub-sequence, each repeat sub-
sequence including repeats of a repeat unit of
one or more nucleotides

' Determine one or more genotypes for the one |

‘or more repeat sequences using the sequence |

. reads aligned to the one or more repeat |
sequences

Figure 1C
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200 —, / Detect Repeat

. Expansion Using |
"Paired end reads

- Obtain paired end reads of a test sample,
~ wherein the paired end reads have been
processed to align to a reference sequencm
| including a repeat sequence |

identify anchor and anchored reads in the
paired end reads, wherein the anchor reads
are reads aligned to or near the repeat
sequence, and the anchored reads are
unaligned reads that are paired with the
anchor reads

2 0 6 *“\\

\
A

~ Determine if the repeat expansion is likely

- to be present in the test sample based at

least in part on the identified anchored
reads

Figure 2
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300 — ///f""'//if)etect Repeaf\\
N - Expansion Using |

Sequence a test sample including nucleic
acids to obtain paired end reads |

\, y

Align the paired end reads 1o a reference
seguence including a repeat sequence

A\ y
identify anchor and anchored reads in the
paired end reads, wherein anchor reads
are reads aligned to or near the repeat
sequence, and the anchored reads are
unaligned reads that are paired with the
anchor reads

308 —

N\ ki
Obtain the number of anchor and/or
anchored reads that are high-count reads,
high-count reads being reads having more
repeats than a threshold value

¥

Determine a repeat expansion of the repeaﬂ
sequence is present if the number of the
high-count reads exceeds a call criterion

Figure 3
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. Detect Repeat
/[ Expansion Using |
\Distribution of Repeat/
“_ Numbers

7

Sequence a test sample including nucleic
acids to obtain paired end reads

Align the paired end reads to a reference
sequence including a repeat sequence

identify anchor and anchored reads in the
paired end reads, wherein anchor reads
are reads aligned to or near the repeat
sequence, and the anchored reads are
unaligned reads that are paired with the
anchor reads

¥

Obtain the numbers of repeats in the
identified anchor and/or anchored reads of
the test sample

%

Compare a distribution of the numbers of
repeats of the test sample to a distribution
of one or more control samples

¥

Determine that a repeat expansion of the
repeat sequence is present if the
distribution of the test sample differs from
the distribution of the control samples

Figure 4
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500 — /,/'/Detect Repeat\\
Expansion Using
Whole-Genome

Sequence a test sample including nucleic
acids {0 obtain paired end reads

Align the paired end reads to a reference
sequence

506

Identify unaligned reads from the whole
genome, wherein the unaligned reads
comprise paired end reads that cannot be
aligned or are poorly aligned to the
reference sequence

¥
Analyze the numbers of repeats of a repeat
unit in the unaligned reads to determine if a
repeat expansion is likely present in the test

sample

510 —

~ ¥
Perform an additional analysis to determine
if the test sample includes a repeat
expansion of a particular repeat sequence
of interest

Figure 5

10/12



WO 2020/181254

Caltiliagnosis

 Sample

Segqusncing

Fracessing
qagd

1

S \:{ S

PCT/US2020/021550

PO e
PR

NetworkiGloud
{e.g. internel}  ~

Analysis
angd
Sall

Geoneration

&
\
$
$

7

Figure 6

11/12



PCT/US2020/021550

WO 2020/181254

LE

o

Con

Gind

T

12/12



