Utilizing RNA polymerase Il to measure acute
transcriptional changes

Morgan Oatley', James T. Anderson’, Allison R Hickman?, Alexandra C. Nowlan?, Lu Sun?, Zachary B. Gillespie', Matthew J.
Meiners'!, Marcus A. Cheek!, Zoe A. McElligott?, Michael-Christopher Keogh', & Bryan J. Venters'

'Epicypher, Inc., Research Triangle Park, NC 27713, USA. 2Department of Psychiatry, University of North Carolina, Chapel Hill, NC, USA.

EpiCypher.

RNA pol Il antibody validation with CTD

Background Tissue Preparation Optimization

spike-in controls

Detecting acute transcriptional changes can provide significant — (A) @ YSPTSPS'YSPTS; YPSPTSPSYSPTSPS  _ySPTpSPS.YSPTSPS _ysPrsp-ps-YSPTSPS (A) Tissue Preparation
biological insight into the immediate effects of transcription factors N\ \w "g "g | A |
and environmental stimuli. Here, we propose a new approach to Fresh Flash Whole Nuclei
directly and quantitatively profile chromatin-engaged RNA B Sy e Serr? Striatum Frozen Fixed Fixed
polymerase Il (Pol Il) as a proxy for nascent RNA transcription. We e o —
developed a novel Pol || CUT&Tag assay utilizing phospho-specific \’# g @YpSPTSPS-YPSPT;?YSPTpSPS-YSPTpSPS
Pol Il antibodies and a Tn5 transposase fusion (pAG-Tn5) to Y o \
identify sequences with transcriptionally-engaged polymerase. In ‘S2PS5P G
addition, we designed and produced novel DNA-barcoded HERE N |
nucleosome spike-in controls with Pol Il CTD epitopes (CTD- (B) P T
dNucs) for in-assay antibody validation, technical monitoring, and Antibody Target Specificity Heatmap w0 5 'Xedﬂ
quantlltatlve crc?ss-sample comparisons. We thgn c.)ptlmlzed. the S2P.S5P — coses b
technique for different sample inputs, demonstrating its capacity to " Eo96a
work with nuclei from fresh, frozen and fixed tissues. £0974 Nuclei Dissociation Method
(A) E0975 Nuclei Fixed- -
Serine 5 phosphorylation (S5P)  Serine 2 phosphorylation (S2P)  Serine 7 phosphorylation (S7P) E0977 l s T el
Initiation Elongation Specialised Functions
% P\ }‘\ sNRNA S2P B34 h. UL
N\ é E1428 .
\\\\\ én,\,u\z\z\/wuwuu - (X ORIV i ® V.Y, CUTANA RNA pol Il aenomic assa
N 7 7D 7, (026) V‘J VU N E1431 pol Il g y
RNA €rmina F %
polymerase |l SPTSPSY S SpTSPSY BS YS|:>TSP Yo BS E1432
Y SpT1sP Y SPTS PTS £1437 (C) SZP SP | H4me3 IgG
Figure 1. Schematic of RNA pol Il phosphorylation sites in the C-Terminal F0S98
Domain (CTD) and their relationship to different stages of transcription. F0966 7
E1430 QO
-
SSP E1440>X< LL
Table 1. Techniques for measuring nascent gene transcription Zz::
c
Assay |Technique ' Z;Z §
i =
S7P "
mRNA-seq Sequencing Poly-A Widely used & Time insensitive, 1aG . E1438
poly-A transcripts  inexpensive measures stable 9 —> E0884 O -5
transcripts only transcripts only o) §<;
SLAM-seq Metabolic All actively  Commercially Not compatible Spike-in Control: é ™
labelling of  transcribed available & with all sample \)é‘\
RNA transcripts  compatible with  types
single cell =
PRO-seq Nuclearrun- Allactively Single nucleotide Difficulty mapping O §‘<’
on transcribed  resolution short, repetitive 0 50 100 >100 > iL
transcripts transcripts
EEXAN?;I CUT&Tag RNA'F{°|'|L :;'_igl? r:solutiog: New technology Figure 2. (A) Design of Pol Il CTD dNucs spike-in panel used for in-assay TSS TTS
po ?)SNSKCIate d:\gertser(s):r%mle quality control. (B) Specificity Heatmap of commercial antibodies (gpemﬂc Figure 3. (A) Outline of method for brain tissue dissociation. (B) Bright-
Input : catalogue and lot numbers designated by unique E-number), tested in RNA field images with propidium iodide staining of different nuclei preparations.
pol I CUT&Tag workflow with Pol |.| CTD dNuc spike-in COD’[I’O|S. Values (C) Gene body heatmaps displaying transcriptional signal between the
were normalized to the on-target spike-in nucleosome and displayed as a TSS and TTS across different RNA pol || CUT&Tag antibody assays with
percentage with red indicating high specificity and blue indicating low different sample inputs. Ranked by H3K4me3 intensity where red indicates
specificity. Asterisks indicate best performing antibodies selected for down- enrichment and blue indicates background.

stream experiments.

Measuring phospho-Pol Il binding (A)  RNA=seq (1omin) (B) H3K4me3 (10min) Conclusions

dynamics in primary mouse neurons e a 256 439
Fentanyl-related overdose deaths have risen sharply in the US i ’ = Development of an RNA pol Il CTD spike-in panel has enabled
since 2013." While fentanyl has rapid behavioural effects, blocking g 9 screening for highly specific, quality reagents.
pain perception and causing hyperlocomotion, little is known about S I ‘ = RNA pol Il CUT&Tag is compatible with fresh, frozen and fixed
the transcriptional changes that occur in neurons after exposure to : S P U ' S tissue preparations.
the drug.? Opioids are known to impact on the medium spiny Sh SR oo .;m'm gt * This new methodology has enabled the interrogation of the
neurons of the striatum.® To better characterize the immediate — - . L SN — . immediate effects of fentanyl treatment on neuronal biology in an

effects fentanyl has on the transcription of striatal neurons we in vivo setting.
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: Figure 5. Sequencing data of pilot opioid stimulation of mouse primary
Locomotion RNAseq RNAp0| I neurons, harvested 10 minutes post injection with either saline or
assessment CUT&Tag fentanyl. Volcano plots of differential gene analysis between saline and
_ _ _ fentanyl treated conditions of (A) RNAseq, (B) H3K4me3, (C) S5P
Figure 4. Schematic of pilot study of RNA pol II| CUT&Tag assay on mouse RNA pol Il and (D) S2P RNA pol Il. Down-regulated genes are
striatum. A time-course was performed whereby the mouse brain was highlighted in blue and up-regulated genes are highlighted in red
immediately harvested and the striatum dissected 10 minutes, 30 minutes based on an adj. p-value <0.1 and a log-2-fold changed of >1.5. (E)
or 60 minutes after an intraperitoneal injection of either fentanyl (1mg/kg) or Gene loci demonstrating immediate change in RNA pol Il engagement
equivalent saline. in response to fentanyl treatment.
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