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1. Abstract

2. Huntington’s Disease and Somatic instability

Current methodology used to quantify HTT CAG repeat expansions suffers Somatic instability of the expanded CAG in HD AEproaches for somatic instability StUdY

from reduced sensitivity and/or inability to detect large expansions. Most
methods require PCR amplification of the repeat which is biased towards
amplification of shorter alleles. This can result in an underestimation of the
actual extent of CAG expansions in a patient’s sample. While small-pool PCR
followed by Southern blot detection can overcome some of these
limitations, this method lacks size resolution, takes days to perform, and has
a very small throughput. Next generation short-read sequencing methods
can measure a large number of alleles and samples in a single run, as well as
provide valuable information in terms of repeat structure (eg. CAA

Huntington’s Disease (HD)

& Current approaches and the call for efficient methods

- Most approaches rely on PCR amplification of the target fragments for the evaluation of the somatic repeat instability.
This will be the source of the amplification biases towards the smaller alleles, leading to the underestimation of the
repeat sizes.

& The CAG repeats present somatic instability in the

postmortem brains of HD patients
M
woo’! - The gold standard approach is the small pool PCR (SP-PCR) in combination with Southern blot hybridization analysis.
This method mitigate the bias by ensuring the molecular resolution of the starting material, whereas the throughput is
v ; low, and it lacks size resolution.
- Currently available alternative approaches are summarized below. The performance of each element was ranked as
good (A), fair (B) or poor (C).
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Digital PCR and high-speed atomic force microscopy (HSAFM): this is a

single-molecule imaging method that accurately measures the length of
amplicons from individual digital PCR reactions, thereby avoiding the PCR
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- The somatic instability of the expanded CAG repeats is itself a
significant predictor of the onset age of HD.

- This necessitate the evaluation of the expanded repeats at the single-
molecule resolution.

bias for shorter alleles. In addition, through automation of the HSAFM
measurement process, the method can be scaled to rapidly measure
thousands of positive digital PCR reactions.

- The CAG repeat expansion is the causative mutation of HD.
- The length of the expanded CAG is a significant determinant
of the onset age of HD.

- There is an unmet need for efficient methods of somatic repeat instability characterization.
- [deally, the method needs: 1) single-molecule resolution, 2) high sizing accuracy, 3) ability to
detect large repeat expansions, 4) high throughput, and 5) cost efficiency.

5. Conclusion

Technological limitations reside in the

4. Digital PCR & High-Speed Atomic Force Microscopy

¢ The schematic workflow of dPCR combined with HSAFM

3. Single-molecule long-read sequencing

& The schematic workflow of dual-tagging strategy with single-molecule real-time (SMRT) sequencing S | |
- Single-molecule resolution and rare variant
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CAG repeat length and sequence at single-molecule resolution CAG repeat length at single-molecule resolution

g Proof of concept (example from non-CAG repeat amplicons)
- The dual-tagging strategy was applied to triplet .

C. Detection of rare
expanded alleles

Quantification of somatic
repeat instability (mouse)

A. Generation of fragment size distribution in each reaction B.

§ PrOOf Of conce pt (examples from different datasets)
Sample 1 Sample 2

200 - The distribution of fragment sizes in each
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