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This presentation contains "forward-looking" statements that involve risks, uncertainties and assumptions, and actual results may differ 

substantially from those projected or expected in the forward-looking statements. Forward-looking statements include, but are not limited to: any 

statements about future development, clinical or regulatory events; any statements concerning Epicrispr Biotechnologies, Inc.’s (the 

“Company”) plans, strategies or objectives; and any other statements of expectation or belief regarding future events. These statements 

are based on estimates and information available to the Company at the time of this presentation and are not guarantees of fu ture performance. 

The Company assumes no obligation for and does not intend to update these forward-looking statements, except as required by law. Accordingly, 

undue reliance should not be placed upon the forward-looking statements.

This presentation shall not constitute an offer to sell or the solicitation of an offer to buy, nor shall there be any sale o f these securities in any state 

or other jurisdiction in which such offer, solicitation or sale would be unlawful prior to registration or qualification unde r the securities laws of any 

such state or other jurisdiction.

This presentation is provided for informational purposes only. No representations or warranties, express or implied are given in, or in respect of, 

this presentation. To the fullest extent permitted by law in no circumstances will the Company or any of its subsidiaries, stockholders, affiliates, 

representatives, partners, directors, officers, employees, advisers or agents be responsible or liable for any direct, indirect or consequential loss or 

loss of profit arising from the use of this presentation, its contents, its omissions, reliance on the information contained within it, or on opinions 

communicated in relation thereto or otherwise arising in connection therewith. This presentation may contain statistical data , estimates and 

forecasts that are based on independent industry publications or other publicly available information, as well as other information based on the 

Company’s internal sources. This information involves many assumptions and limitations, and you are cautioned not to give undue weight to such 

information. The Company has not independently verified the accuracy or completeness of the information contained in the industry publications 

and other publicly available information. In addition, this presentation does not purport to be all -inclusive or to contain all of the information that 

may be required to make a full analysis of the Company.



Friedreich's Ataxia (FRDA) has an epigenetic cause and points to an 
epigenetic solution
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Lazaropoulos et al. 2015

Belbellaa et al. 2020

No approved treatments target the root cause of FRDA

Toxic overexpression of FXN has been a challenge for gene replacement therapy

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Belbellaa+B&cauthor_id=33209958


GEMS: Regulate Any Gene, Anywhere 
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dCasONYX

Epigenetic 

modulator(s)

Gene Expression Modulation System
Targeted gene 

activation or suppression

GEMS is Compact, Precise, Versatile, Durable and Safe

EPI-321 Currently in clinical trials for treatment of FSHD (NCT06907875)

<500 aa

AAV Lentivirus LNP
sgRNA



Scaling down, powering up: Engineered miniTET for in vivo delivery
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miniTET

TET enzyme Engineering potency,       

compactness 

Methylated CpG Unmethylated CpG

Translation-ready GEMS capable of targeted

DNA demethylation

or

Fuse with 

GEMS

Targeted DNA demethylation was 

previously beyond AAV capacity

AAV

Sp dCas9 + TET

dCasONYX + miniTET

dCasONYX + miniTET + activator



miniTET paired with dCasONYX is the ideal epigenetic tool to restore 
FXN expression to physiological levels, while avoiding toxic 

overexpression
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miniTET can rewrite the epigenetic code to restore 
physiological levels of frataxin protein
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FRDA iPSC lines are compared to 

their isogenic, healthy iPSC controls

Napierala lab

FRDA 1

FRDA 2

Excision 

of repeat 

expansion

FRDA 1 CTRL

FRDA 2 CTRL

FRDA lines have increased 

DNA methylation at FXN

FRDA lines have suppressed FXN

mRNA and protein

450-867

repeats

0

repeats

30% 

Therapeutic 

Threshold

FRDA patient iPSCs provide a model for therapeutically-
relevant GEMS screening

FRDA GEMS FRDA CTRL

1 1

Methylation mRNA Protein

Screen for FXN activating GEMS



Better together: miniTET+activator drives superior 
Frataxin restoration
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FXN mRNA

9 unique sgRNAs

miniTET

49%

FRDA GEMS FRDA CTRL

1 1



Better together: miniTET+activator drives superior 
Frataxin restoration
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Both miniTET and 

miniTET+activator

can reactivate FXN 

mRNA expression in 

FRDA cells

FXN mRNA

49%
57%

10 unique sgRNAs9 unique sgRNAs

miniTET miniTET+activator

FRDA GEMS FRDA CTRL

1 1
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A single cargo copy of GEMS is capable of restoring 
FXN protein levels to the therapeutic threshold

The FRDA 2 patient line has the 

most severe loss of FXN protein

2 +

A single cargo copy 

of GEMS restores 

FXN protein levels 

above 30% of 

healthy levels
Therapeutic 

Threshold

Lentivirus allows for delivery of a 

single cargo copy of GEMS to each 

FRDA 2 patient line cell

2 unique

sgRNAs

Protein

2

Protein

miniTET+activator
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The FRDA 1 patient line has a 

mild loss of FXN protein

1

1 +

Protein

Protein

6 unique sgRNAs

High copy number 

delivery of GEMS 

results in safe 

levels of FXN 

protein

miniTET+activator

2X

9X

20X

1X

Potential for toxicity

High copy numbers of GEMS restore FXN to healthy 
levels, without entering toxic ranges

Therapeutic 

Threshold

30%



Defining the molecular changes of the 
epigenetically restored locus

AAV delivery of miniTET+activator GEMS 
to cardiomyocytes enables evaluation of 
functional rescue in a model of FRDA 

relevant tissue

The heart of the matter: Mapping mechanisms and 
validating in target tissues
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FRDA

iPSC cardiomyocytes

FRDA CTRL

iPSC cardiomyocytes



Epigenetic Editing

by GEMS

Epigenetic editing by in vivo-ready GEMS provides clear path to 
safe frataxin reactivation

This work is the first steps in translating the clinically 

validated GEMS platform into a next-generation FRDA 

gene therapy with tightly controlled restoration of 

frataxin



Acknowledgements

14

Upcoming Epicrispr Posters:
• Epigenetic editing activates SORLA 

(Sortilin-related receptor with A-type 

repeats) to reduce soluble Beta amyloid 

(Aβ) and Tau in sporadic Alzheimer’s 

Disease patient neurons, Melanie Silvis, 

Abstract ID: 3318, 5/14 5-6:30pm

• EPI-331: A CRISPR-based epigenome 

editing as a mutation-agnostic treatment 

of Duchenne Muscular Dystrophy 

(DMD), Abhinav Adhikari, Abstract ID 

3313, 5/14 5-6:30pm

Previous Posters:

• Abstract ID 2360

• Abstract ID 2149

• Abstract ID 2315

Napierala lab

The entire Epicrispr Biotechnologies team!

Business Inquiries:

Benson.cheng@epic-bio.com



CO NFIDENTIAL


	Slide 1: Epigenetic Editing Restores Frataxin Expression to Physiological Levels in Friedreich's Ataxia Cells
	Slide 2: Forward-Looking Statements
	Slide 3: Friedreich's Ataxia (FRDA) has an epigenetic cause and points to an epigenetic solution
	Slide 4: GEMS: Regulate Any Gene, Anywhere 
	Slide 5: Scaling down, powering up: Engineered miniTET for in vivo delivery
	Slide 6
	Slide 7
	Slide 8: Better together: miniTET+activator drives superior Frataxin restoration
	Slide 9: Better together: miniTET+activator drives superior Frataxin restoration
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Acknowledgements
	Slide 15

