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Amyotrophic lateral sclerosis (ALS) is a rare, terminal miRNAeasy triplicates | (szmi) | Q('zAaT)p ”(Rzichf)x |
neurodegenerative disorder that results in the progressive loss (200Ul N
of both upper and lower motor neurons that normally control ° e R T R
voluntary muscle contraction. The pathological hallmark of ALS _ _ _
s the presence of inclusion bodies (abnormal aggregations of ThermoFisher AmpliSeq Takara Pico SIGNAL INTENSITY
protein) in the cytoplasm of motor neurons, with TDP-43, SOD1 womoa m mooomoe e AmpliSeq Takara Pico
and FUS proteins being most common. These protein 2 LIBRARY PREP KITS e === ALS-1 s s
aggregations can be due to a host of mutations to these protein B ALS.2 R R
encoding genes directly, or by mutations to genes associated v Takara SMARTer® Stranded Total — | .I. .
with protein degradation, cytoskeleton and axonal transport. RNA-Seq Kit v3 - Pico Mammalian o o, - - . l ALS-3 A A
Over 40 genes have been identified as being associated with (unbiased, whole transcriptome) . ALS-4 T t
. Whi . . Healthy-1 + +
AhLS erwllle §on|ne of thesef gene§ ar]? more Commo? ;har?foth.ell.rs; v ThermoFisher ION AmpliSeg™ RNA y
they co ect!ve y account for a signi |can.t por.tlon of both familia (target ~25k genes in transcriptome) P —— L . . UHC +++ +++
and sporadic ALS cases. Cell-free nucleic acids can be used as
robust biomarkers to determine disease development and STMND HDGEL? STMN2 Cryptic Intron Expression
progress,lon., ywth liquid b|op§y being an efficient m.e’.thod to ALS.1 . - I L ]
detect specific cfRNA. Specifically, cfRNA can be utilized to 5o l: |
detect cryptic introns: an intron that is not spliced out and is . j s l E
released into the bloodstream in patients with ALS. e 0.399 3.9923 ALSA1
AmpliSeq ALS-4 0 3 BEE3
Here we describe liquid biopsy cfRNA extraction and RNA-Seq Healthy-1 10,5178
® ®
analysis on a series of ALS affected and control samples. Ili'll\'/IUerdNA/‘ SrE?UENCING & ANALYSIS UHC oo
Preliminary testing of the cfRNA isolation method was first caAts/SampIe NTC ; ;
applied to a series of liquid biopsy control samples spiked with _ v' Read Quality & Mapping ALS-3
miRNA. Traditional methods of cfRNA isolation may be unable to quA“erl‘C'_”g
Nalysis : : : i
achieve sufficient yields to detect the low allele frequency rates > v' Functional Analysis of Cryptic Introns s o | o128
required for liquid biopsy testing. Several extraction kits were ALS-2 5.5833 i ii a
tested, including a novel cfRNA isolation technique that has ALS-3 - ' i | |
highly efficient recovery rates of cfRNA with variable input Takara ALS-4 I 0607 UHC
amounts of 1-100 mL of sample. Following successful pilot
. . . Healthy-1 0 E 7.6992
studies with control samples, cfRNA was isolated from 5 o H
additional liquid biopsy samples: 4 diagnosed ALS and one L — | e A
healthy control. The cfRNA was then subjected to highly NTC 0 0
sensitive RNA-Seq to evaluate a series of ALS-associated Fisure 1. Workflow for cell-free RNA g .
biomarkers. As these results show, cfRNA can be extracted from igure L. WorkTlow for cell-iree sequencing trom Conclusions
o ) _ _ ] _ plasma. 5 plasma samples, 4 ALS affected and 1 normal e o - : :
a limited amount of plasma, with detection of rare biomarkers control, were subjected to 4 different extraction kits to  Extraction: MiRNeasy a-nd QIA_amp Elasma kit yield were below limits _of detection. Zymo and anchD?( had
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mitochondrial DNA. nRichDX extracted samples, along with a universal human
reference control (UHC), were then subjected to two library

Library Prep: Both approaches yielded similar library QC results, indicating successful preparation of all

prep methods: Takara RNA exome and ThermoFisher samples.
nRIch AmpliSeq custom targeted panel. All samples were Sequencing & Analysis: Post-sequencing QC was similar and unremarkable. Functional QC of cryptic introns
In collaboration with: N sequenced to approximately 1M reads and analyzed for revealed higher sensitivity with ThermoFisher ION AmpliSeq, However, this may be due to differences in

LIQUID BIOPSY function QC of ALS-associated cryptic introns. design and coverage of assays.
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