llumina 5-base sequencing resolves complex central nervous system cancers and
rare and undiagnosed genetic diseases
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Introduction 5-base integrates with classification & interpretation tools
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5-base application to EpiSign for RUGD cases resolution

¢ Multiomic approaches provide predictive insights into the phenotypes of biological systems. Interpretation

For example, in glioblastoma profiling, both SNVs in EGFR and MGMT promoter methylation OO / Reader
are prognostic biomarkers that inform treatment decisions. In genetic disease, imprinting O@Q — » Qi’ i
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disorders require both genome and DNA methylation analyses to identify pathogenic changes.
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However, multiomic approaches are often time-consuming, and require considerable material l E
input, presenting a significant barrier to widespread adoption. ﬁﬁ% Gene A — El% 2
e Gene B
el . . ' ™ . jm Gene C jm_
umina 5-base DNA Prep a novel single-step methyl-conversion method and DRAGEN NovaSeq DRAGEN™ P - ,
. . . . . . 5-base library prep series - pl S gn Y 717 GeneD = 1777
analysis that enables detection of both genomic variants and DNA methylation from a single Q 177 hiii > A T
1 .4- e dan'ts Epi-Signature A
workflow £ on i = t-SNE
PIGNOST 1=
el 30
- - - Qi r - - Methylation Calli - GEE I8 5§ B B N §
® We paired lllumina 5-base Prep paired EpiSign classifiers and Emedgene variant analysis to ethylation Calling - B. <= Wigy
evaluate 3 RUGD disease case previously resolved through separate methylation and WGS lllumina 5-base .ana.IyS|s output is compatible W|th a wide range of tertiary analy§|s toqls mcludmg_ lllumina 77,683,500 b A 20 1 \
Connected Multiomics, Emedgene, and methylation classifiers developed by Epignostix and EpiSign.
assays - (Ol K | vV (Y L [E| K @ VvV [ K|ALT T/ K|S K | & G 10 -
¢ Additionally, we combined lllumina 5-base Prep with tumor classification algorithms powered ‘ ‘ 0-
Protein domain
by Epignostix CNS tumor classifier to assess central nervous system (CNS) tumor samples A o MGMT promoter methylation profile
: - : 40 Pe -10 A
that have previously been classified through methylation array. - g " 100 8.0 8 & : s .
30 :im'ln;é BB o - im0 E
: : : A ’ d § g5 Ot 406 § _ _ -20
® We demonstrate that Illumina 5-base Prep with DRAGEN analysis and EpiSign and ; o : LS I > -8 898 A8e| CpGs of interest ATRX p.Ser576Ter: pathogenic G>T missense SNV s B . -
Epignostix classifiers resolve multiomic RUGD and CNS cases with a single workflow. L 4 s T\l ® ILL5B42 @ ATRX © Batch ® Signature contro
: ©
% ,..--“"r : ?.-_3 %0_50 C. (I mEEEEN baEEE ' "HE N B .
- - - S U—ﬁ - . — > 49,046,600 bp e %
Introducing the lllumina 5-base solution : s L. £ Average healthy — - —— o Al malynl
IC% —10 4 = 025- — Sample 4, astrocytoma | ® ° 4 ...' '. .--.:'
A' @ ? 5mC C>T = — Sample 5, astrocytoma — RefSeq Genes NI SIICEIN SN KMTQD & ¢ . I }:'-::.#'. 0
=20 e e (€ X 0 Sig, ®
~ [] L] - S50 & e ¥ ® :."". e
Input DNA ACLGLTTG S 0 _ ) S— . | | - ot 8 T 0TS
] [] -30 129466000 129466400 129466800 12946720 "Protein domain _ -.: ,o._. 2 .-:;l’
TG -CGAAC _% = = D. Genomic coordinates, bp o % :. -
[] [] =40 -50 ®
; =20 0  Test Subject VCF | B ’ " )
ah ] T-SNE dimension 1 n
N - T T T
Converted DNA ACTGCTTG % — C. § KMT2D c.4395dup T>TG pathogenic insertion ) ILLS;;” . 0 _— 10
TG CG A AC 5 = ..t .....' § ® Signature control Other control Other non—control
B o T T e L R FREEL . . I .
B. 3 C. ... ] s 8 N ] o e e e - B B L1IR Figure 3: lllumina 5-base resolves complex multiomic RUGD cases. EpiSign has developed bespoke
. — 5-base ' V \ N I A I I S o O A S L 11 ipelines for classification of RUGD cases using Illumina Infinium methylation arrays.2 We performed
0:995 £ - | Chr1 deletion N p p g y y
= — EM-Seq v2 0.990 §—16- — Tt | | L E R Chr19delet-on lllumina 5-base DNA Prep and DRAGEN analysis on a cohort of 48 RUGD samples with disease
op — Bisulfite 0.985 i Chromosome episignatures. We resolved all 48 cases, and here we show 2 RUGD samples from this cohort that were
2 c pIsIg
O 2 0.980 E @ IDH1 pArg132His © Benign not previously resolved by WGS alone. (B) We classified the first case as alpha-thalassemia intellectual
IS " 0975 ] E disability syndrome by detecting a de novo pathogenic missense variant in the ATRX gene consistent with
O i £ y Sy y g g g
o 0.970 : RP ° 2 pathogenic methylation and by EpiSign classification based on methylation signation (C). In the second
= 0965 ‘SN dimension 1 208246000 208248000 208250000 case, Kabuki syndrome classification was assigned f KMT2D path ic inserti d EpiSi
£ L . , Kak yndro ifi gned from a pathogenic insertion and EpiSign
Z Y T e — | 0.825 0.850 0.875 0.900 0.925 0.950 0.975 1.000 o Glioblastoma, RTK1 subtype CIaSSIflcatlon Of the dlsease epISIgnatureS
i R - v e 2900 0 %M

Tumor

@ Glioblastoma, RTK2 subtype
Coverage ® 5Base ® EMSeqV2 @ WGS-PCRfree  ® XGen-Bis yP 208246000 208248000 208250000
@ lllumina 5-base glioblastoma sample S u m m a ry

Figure 1: Introducing lllumina 5-base (A) lllumina 5-Base DNA Prep leverages unique chemistry and Figure 2: lllumina 5-base method applied to CNS classification. (A) Epignostix previously developed
optimized DRAGEN analysis algorithms to enable simultaneous methylation and variant calling from a a robust machine learning model for classification of CNS tumors using DNA-methylation signatures from

lllumina 5-base DNA Prep and DRAGEN analysis paired with powerful methylation classifiers show great

single sample. (B) 5-base has more comprehensive coverage of CpG sites compared to EM-Seq v2 7,495 samples across 184 tumor classes processed with lllumina Infinium Methylation arrays." In addition potential for RUGD and CNS classitication using a highly streamlined, scalable dual-omic workflow.
and Bisulfite at equivalent reads (C) lllumina 5-base enables high accuracy germline SNV calling to classification, the method evaluated MGMT gene promoter methylation status. We performed lllumina
approaching WGS performance. EM-Seq and Bisulfite variant calling was processed by Bis-SNP, 5- 5-base DNA Prep and DRAGEN analysis plus Epignostix classification for 8 CNS tumor samples 1 Capper D, Jones DTW, Sill M, et al. DNA methylation-
base and WGS by DRAGEN. previously analyzed by array. (B) We observe concordant MGMT gene promotor methylation status based classification of central nervous system tumours.
compared to the healthy samples cohort (C), and classification of the glioblastoma methylation Nature. 2018;555(7697):469-474. doi:10.1038/nature26000
signatures. (D) The lllumina 5-base methylation signal additionally detects the deletions on chr1 and 2 Sadikovic, B., Levy, M.A., Kerkhof, J. et al. Clinical I I ®
© 2025 lllumina, Inc. All rights reserved. chr19 defining the tumor subclass. (E) In addition to methylation signals, we identify an IDH1 Arg132His 329%2{:igf;\ﬂgeenndoefﬁ:;]\'\gii r%';'g fge;:i'ta&zf;zgalifgggfr the I u I I l I n a
SP-00751 mutation, a marker relevant for patients management for gliomas. 1074 (2021). https://doi.org/10.1038/s41436-020-01096-4

For Research Use Only. Not for use in diagnostic procedures.



	Default Section
	Slide 1: Illumina 5-base sequencing resolves complex central nervous system cancers and rare and undiagnosed genetic diseases


