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CUT&RUN-EM is highly reproducible across CUT&RUN-EM reveals distinct DNAme

Gene expression Is controlled by crosstalk via

targets, sequencing depths, and DNA inputs profiles at defined genomic features

DNA methylation and chromatin proteins

» DNA methylation (DNAmMe) and chromatin proteins (e.g. histone : : i |
PTMS and t»;anscri (tion faCt)OrS) oversee enz ex ress(ior? A Antibody Specificity (% Target) - B Unmethylated Lambda DNA Flgure 3 Deﬂned A e '[““1 U—nmethylated T i Sequence Coverage i
’ 100 . . . .
> 7 > wwoses RN g spike-in controls aKames Unmaivesiesegere | | |GG e e
. - " - - 1 | .,
> These factors are associated with specific genomic features (Figure 1) rcame - IR I I g 4 demonstrate that KO3 |
| o e - | o S i
» Current methods are low-resolution or rely on indirect parallel assays e s- ® =2 A | 3K 7rme3
. _ E H3K9me 1-- 1.1 1.9 0.7 N SNOWS |g
» Improved technologies are needed to directly resolve DNAme / Iy o | o [ e[ [ oL IR A H3K36me3
chromatin protein crosstalk AR o1 | o1 | o | oo | oo WEEE IV S SR D :
p % e -ﬂ &\L—b‘rb\%/\&%%—b ° - <20% CrOSS_ BRD4 Ul d 1 Methy{ated CTCF C'I.'ohrnaln Ihhl O [ VRN T TP (9 g 99 Ty ey g (TR Y A N al
s | reactivity to off- T T e
é H3K27me3 - 118 n . e CTCF | | L |l nmethylate omain
X o XXX - e target PTMs) and T
Facultative Constitutive . % reKsome 2-“ - % 60 - hlgh CO nverSIOn Of e o il it bl al PRTYRIN R Pe I : Y TR T VPR AT FEVRTY. IOT OO R NPT AL
Promoters Heterochromatin ~ Heterochromatin [ H3K36me3 n 20 = u nmeth lated : ' [ ! 1 e
A ble Ch ‘ ATAC HRaNE 1-m % . Y TAFA2 — USP15
ccessible Chromatin -se = .
Transcription Factors _‘t‘ l ) q H4kz0me Z-E 207 CytOSIneS (B’ >99% B K562 GM12878 MCF7
— i | rawzome3 KR NG I M N o- conversion < 100- 3 100- < 100+
H3K4me3 l ChlP-seq, & rsl_u@éb @«6‘% rslg@rb @@@% efﬁciency)_ GE) 80 - E 80 4 GE) 80
— CUT&RUN, NS SRS 2 et Z Total % 5mC
H3K36me3 _M‘ CUT&Tag Anibodics 5 60- 5 o e O gof=—=—=—=-- —————
H3K27me3 I. " o = S 0 = .
2 2 2 *
HaKome3 g S P — | s 405 assmc g 40 o g 0- .
DNA Methylation .l A | Bisulfite-seq A H3K36me3 i Sequence Coverage | B E 20_-0-' ----------- B 50 _é 204
: . . . . CUT&RUN-EM | Unmethylated GG
Figure 1. Chromatin proteins and DNAme define genomic features and | Methylated CpG < o- < od < o-
- - - . (9 & PP < N O P PP < X
reveal important regulatory mechanisms governing gene expression; OO0 ST 3(5@3@:@0 ‘“«i‘*w \;&@ /\i)@ib@ i;@
. . . . Q)
however, currently available assays are correlative. Enrichment profiles LEET 5 EFEL & EEFELS 5

Figure 6. Representative genome browser tracks (A) demonstrate that
CUT&RUN-EM reflects known biological functions of chromatin proteins
(e.g. unmethylated H3K4me3 promoters, methylated H3K36me3 gene
bodies) when overlaid with DNAme. The association of chromatin
proteins with DNAme varies across cell lines (B), highlighting the utility of

shown are characteristic for mammals; some differences exist in plants.

CUT&RUN-EM simultaneously profiles direct

DNAme / chromatin protein interactions
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MeCP2-targeted CUT&RUN-EM generates ultra-sensitive, global DNA methylation profiles at low cost

Higher quality, bp resolution data using MeCP2 captures 83% of 5mC with
reduced cells & sequencing vs. MeDIP 34x less sequencing vs. WGEM
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Figure 8. (A) GST-tagged MeCP2 methyl binding domain used in lieu of an antibody in traditional CUT&RUN (“MeCUT&RUN"; orange) with 500k K562 cells provides ~150bp resolution of genome-wide
DNAme. MeCUT&RUN shows high concordance with Methyl-DNA Immunoprecipitation sequencing (MeDIP-seq; purple) at >2.5-fold reduced sequencing depth. To achieve CpG resolution of DNAme,
MeCP2 CUT&RUN was followed by EM-seq (“MeCP2 CUT&RUN-EM”;|yellow boxed track)). MeCP2 CUT&RUN-EM generates similar DNA methylation profiles compared to whole genome EM-seq (bottom

track). (B) Sankey plot of the binned human genome (200 bp) comparing the presence of 5mC in WGEM and MeCUT&RUN-EM. MeCP2 enriches for regions with higher concentrations of bmC, identifying
83% of bmCs found in WGEM with 34x less sequencing, greatly reducing sequencing costs.

Conclusions See CUT&RUN/Tag in Ag Research Download
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