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Metrics for quantifying RNA editing

Absiract Separation of endogenous and base editor-derived RNA edits

G . M d . Endogenous RNA editing Transcriptome Proportion Transition Site Ratio
enomic edicines The deaminases used for A-base edifors are Endogenous RNA editing occurs at millions of known sites in the human franscriptome and is largely a result of ADAR family The “Transcriptome Proportion” meftric was developed to describe the The “Site Ratio” metric counts the number of high-confidence sites with
widely evolved from proteins that recognize and proteins1. ADAR proteins catalyze A-to-l edits in primarily dsRNA sequences?. Profiles of ADAR editing locations by tissue type amount of base editor derived RNA editing present in cells. The evidence of RNA editing (ABE A>G or T>C transitions). "High-confidence" sites
POTency deaminate tRNAs. Activity at the DNA level is @ has identified that the majority of ADAR edited sites are infronic within Alu retrotransposon mobile elements2,3,4,5. Alu transcriptome-wide RNA-editing is calculated by summing the read counts are defined as follows: transitions observed at least twice, in sites covered at a
feature that must be engineered into these elements are members of the SINE mobile element family and influence cellular processes including gene expression, gene per position that support an A>G or T>C fransition and dividing by total depth of at least 10 reads, at a frequency of at least 0.01 (1%). First, the
oroteins. Quantification of RNA transcriptome s.plicing, polyadenylation, and ADAR ediTiqgé. Using the feo’rures of known ADAR edi’ripg, we can exclude RNA editing events coverage across all po;i’riqns. In effect, this opruTs ’rhg prop-or"rior) of the number of sites with non-expected ABE editing (G>A or C>T) in the allele
deamination by evolved deaminases remains likely to be caused by ADAR to enrich for sites that are edited due to exogenous deamination events. entire franscriptome exhibiting A>G or T>C transitions. This meftric is simple to frequency range 1-25% in non-Alu sites are counted as confrol counts fo
. . . . . . . . 1_s . . . define but includes "all-cause" transitions: RNA-editing, alignment errors, account for background substitution and error rates. Second, the number of
difficult due to high ques of naturally occurring, A to G Transcriptomic substitutions allele frequency distribution in Alu vs non-Alu regions sequencing errors, and genetic variation. To customize this metric to count sites with expected ABE editing (A>G or T>C) in the allele frequency range 1-
endogenous RNA editing. Here we present ¢ L Avorace Dictribution of Tramsition Counte Avorace Dictribution of Transition Counte for percent of transcriptome edits matching the signature for adenosine base 25% in non-Alu sites are counted as the signal of interest. The “Site Ratio” for
method that can separate the signature of RNA ) ATgGSUbST'TUT%‘S ored e Nuclease Viock e Nuclease Mock editors, only A>G or T>C substitfutions in non-Alu sites are used as the signal RNA editing signal divides the expected tfransition counts by the unexpected
edits made by base editors from endogenous LEG: nick ign—?ﬁfreouii)gs o an 481 for the “Transcriptome Proportion” metric. transition counts. This normalization is intended to mitigate the effect of
RNA editing. Using mammalian cell systems r‘“l:zs;se regic Ours sample-specific variable sequencing depth and variable background
including primary cells, we demonstrate that RNA e * Baseediforsincrease low AR sequencing error rates.
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- Life Edit has developed a metric for measuring base editor derived franscriptome editing using
signatures that separate RNA base edits from endogenous ADAR editing

RNA editing can be conftrolled with dose, system, guide and time

DNA editing is dose-dependent RNA editing is independent of DNA editing Saturation point can be used to rank RNA editing burden Guide and deaminase affect RNA editing burden
- - Estimated Transition Site Ratio
. . . . RNA Editing vs DNA Editing . - iiti i i oye . . 5 0
Editing Eff by D Saturat Point Mean Transition Site Ratio
E;:I(;tlng Efficiency by Dose ;C:“Q iciency y. ose ——— - DNA editing rates increased with dose for rocs a uraL:An om eoe . Plasmid delivery in HEK293T scnssez scnconses soncoisio ° RNA edlhng IS fransient Ond returns to mOCk |eve|5 as The edITOI’ |eve|5 deCI’eOSe N Ce”S
5 Slope = 0.011 : H ‘p
5 Editor g p =065 O” edlf.Ol'S TeSTed . ._% 15 . Two gu|des were Used 1'0 I CICI’CIW|€Y@|IfeedITIﬂCCOm
Lo ey, , B 4 . TR?Ie/;eeésmg; O@Agb&:zgﬁ'ﬁgggfgsefween « identify guide-specific g I x
E ARM-B B ° ABES.20m g Construct 5 10 effeCTS On RNA ediTing o I
< [ ] L) < ° C‘E oy . . . c <] =
z , " ARMC 2 ABES.5m Y ABES.20m « DNA editing is not predictive of RNA S i & References
2 5 8 23 ABES 6 g P 8 * ARM-B showed higher RNA ® I '
£10 ] £10 SovC @ ARM-A it ®m D - . c
g - ’ —e— ARM-D g —e— SpyCas9 5 LS ‘ e edl’rlng < . edITIﬂg with SGN008866 % 5 1 Roth, S.H., Levanon, E.Y. & Eisenberg, E. Genome-wide quantification of ADAR adenosine-to-inosine RNA editing activity. Nat Methods 16, 1131-1138 (2019). https://doi.org/10.1038/541592-019- l ' ' |
)] 7] ® [ ] - . . . . . —_
: T EZ ' - :iﬁmg * Many base editors maintain similar levels " 0 . compcred fo SGNOD3540 5 2 (Jjél]JH ler, Katharina Strub, Alu el t lat f ion, Nucleic Acids R h, Vol 34,1 19, 1 October 2006, P 5491-5497, https://doi.org/10.1093/nar/gkl706 '
(S —_—F. .y . . . . .. = ulien Hasler, Katharina Strub, Alu elements as regulators of gene expression, Nucleic Acids Research, Volume 34, Issue 19, ctober , Pages - , https://doi.org/10. nar/g
0 5 10 30 100 ¢ 0 3 10 30 100 1 ¢ . “.'-"-‘1““ "."- O];.T.NA edl’rlng deSplTe increases in DNA O,‘,;;cb %qﬁ q/g’@ (OC,),\" é\’?‘ \\\,Q ((/097%\,‘?‘&0@9@97 deSplTe very similar 3 Lo Giudice, C., Tangaro, M.A., Pesole, G. et al. Investigating RNA editing in deep franscriptome datasets with REDItools and REDIportal. Nat Protoc 15, 1098-1131 (2020). i e e i ®
: edainng <& SN TR L transcript levels 3 ] . https://doi.org/10.1038/541596-019-0279-7 I f d ‘l'
Dose Dose ) N N P
R ??) \,??Q/ v v A 0 S - oo o e . Mansi L, Tangaro MA, Lo Giudice C, Flati T, Kopel E, Schaffer AA, Castrignand T, Chillemi G, Pesole G, Picardi E. REDIportal: millions of novel A-to-l RNA editing events from thousands of RNAseq
S € 2N OED OO S experiments. Nucleic Acids Res. 2021 Jan 8;49(D1):D1012-D1019. doi: 10.1093/nar/gkaa%16. PMID: 33104797; PMCID: PMC7778987. .
0 . . - . £ O 9 ; g ; .
> - — + The same deaminase can have different RNA editing saturation Q\\O'bq)é) ((3)‘], &%.Q‘é;?‘iq‘%@é&%@i@i@i@@ 5. Ernesto Picardi, Anna Maria D'Erchia, Claudio Lo Giudice, Graziano Pesole, REDIportal: a comprehensive database of A-to-I RNA editing events in humans, Nucleic Acids Research, Volume 45, an elevatebi@
DNA Editing Level (%) points when fused to different nickases TR Issue D1, January 2017, Pages D750-D757, https://doi.org/10.1093/nar/gkw767 company

6. Deininger, P. Alu elements: know the SINEs. Genome Biol 12, 236 (2011). https://doi.org/10.1186/gb-2011-12-12-236


https://doi.org/10.1038/s41592-019-0610-9
https://doi.org/10.1038/s41592-019-0610-9
https://doi.org/10.1093/nar/gkl706
https://doi.org/10.1038/s41596-019-0279-7

	Slide 1

