Development of a high-throughput CUT&RUN platform for epigenomic mapping of rare primary immune cells

EpiCypher.

Laiba Khan?!, Matthew R. Marundel, Allison R. Hickman1, Carolina P. Lin Windham1, Danielle N. Maryanskil, Ellen N. Weinzapfell, Karlie N. Fedder-Semmes1, Liz Albertorio-Saez1,
Dughan J. Ahimovic2, Michael J. Bale2, Juliana J. Lee3, Bryan J. Venters1, Michael-Christopher Keoghl, Immunological Genome Consortium

1EpiCypher Inc., Durham, NC, USA; 2 Weill Cornell Medicine, Department of Pathology and Laboratory Medicine, New York, NY, USA; 3 Harvard Medical School, Department of Inmunology, Boston, MA, USA

Epigenetic regulation is central to cell and gene therapy, Defined nucleosome controls identify specific and autoCUT&RUN enables robust mapping of
but has been challenging to study efficient antibodies needed for reliable epigenomics chromatin-associated proteins at low cell inputs
» Many genomic strategies for cell & gene therapy focus on transcription; A. of histone PTM antibodies are unfit for genomic mapping... A. Automation halves hands-on time and increases throughput >8X
however, RNA-seq reveals the outcomes — not driving mechanisms but good ones do exist!
ChromatinAntibodies.com » End-to-end optimization for sample prep to library QC

» Epigenomics is the solution: Mapping the location of histone post-translational
modifications (PTMs) and chromatin-associated proteins, such as transcription SNAP-ChIP field survey of PTM antibodies:
factors, provides molecular insights that are central to cell fate and function PASS = <20% cross-reactivity; >5% recovery
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» Reduced variance and reaction volumes with 96-well liquid handling

» Standardized workflow for native and cross-linked cells and nuclei

» However, existing epigenomic technologies, such as ChlP-seq, are limited b L : -
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Figure 4. The optimized automated CUTANA™ CUT&RUN (autoCUT&RUN) protocol
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CUTANA™ CUT&RUN is a novel workflow that enables Figure 3. A field survey of histone PTM antibodies shows that the vast majority lack Application of autoCUT&RUN to generate reference

. . - - the specificity and efficiency required for reliable genomic mapping (A). As the field epigenomic maps of the mouse immune SYStem
streamlined epigenomic mapping transitions to CUT&RUN, identifying reliable reagents is key to enable new insights (B). B e
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autoCUT&RUN defines iImmune cell differentiation pathways for advanced cell & gene therapy research

Broad target profiling provides a detailed view of cell state Scalable epigenomics enables cell type CUTANA™ assays in cell
characterization & gene therapy research:
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Figure 5. autoCUT&RUN profiling of FACS-sorted type 3 ILCs (10k cells/reaction) identifies unique Figure 6. autoCUT&RUN reveals distinct H3K4me3 (active promoters) and H3K27me3 (repressed genes)
chromatin features, including poised/active enhancers (H3K4mel/H3K27ac), active promoters profiles across FACS-sorted primary mouse granulocytes, type 3 ILCs, and NK cells (Ly49H+), provided by

(H3K4me3), gene bodies (H3K36me3), repressed genes (H3K2/7me3), and transcription factor binding ImmGen consortium. 10k cells were used per autoCUT&RUN reaction.
(CTCEF).
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