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Scaffolded DNA Computer: tile-based model
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Programming a Scaffolded DNA Computer

General FSM to SDC scheme x +y = z: FSM complied to 4-bit ADDITION SDC
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» Leveraging SDC principles to demonstrate renewability
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Scaling-up SDC: length 25 ADDITION
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« A Thermodynamically Favoured Molecular Computer is

 Robust

» No special anneal or conditions

« Ran very well after 1.5 years lying in the fridge
Programmable

« Demonstrated with 10 different programs with different properties
Fast

« 1min for ~10-bit; 0.5-1 day for n = 25 ~75-bit
Renewable

« Ran 25 times, additive complexity

Scalable
 In practice (n <= 25)
 In theory O(log n) domain length for scaffold length n
* Next:
« Further scaling up to 1kb storage
« Automating the renewal process
 Random access in rewritable DNA storage using DISCO.
« High throughput read-out
« Extend SDC to 2D computation, accommodating other computing classes

A Thermodynamically Favoured Molecular Computer: Robust, Fast, Renewable, Scalable Tristan Stérin*, Abeer Eshra*, Janet Adio, Constantine Glen Evans and Damien Woods *Equal contribution, Under review.

15



Acknowledgements and Join Us!

STORAGE AND COMPUTING WITH DNA

Sorbonne Uni ity, Paris
From June 19* to June 25

BIOMEMORY &t SNIAW
\\f/ oo og
S~ tilibit 1= prgm
European
Innovation Funded by )
Council the European Union
:;':'..-:.: European A | 1 =
: eTc oulican Taighde Eireann
Council Research Ireland

Open positions: PhDs & Postdocs — Join us!
Contact: abeer.eshra@mu.ie

- 1 "itﬁ =
+314¢Mn rnatienial Genference.on NA

Cﬁnpﬁm and Mol ulerPPro

25-29 Aug 2025 I_yon (Fronce) h‘

Damien Woods

Tristan Stérin M aynooth
Constantine Evans u =
Cai Woods Un |Ve I"Slty
Ahmed Shalaby National University
Janet Adio

of Ireland Maynooth

Angel Cervera Roldan
Kim Reilly

Hamilton Institute



	Thermodynamically Favoured DNA Computing and Storage: Robust, Programmable, Scalable, Fast, and Renewable
	Thermodynamically favoured computation
	Scaffolded DNA Computer: tile-based model
	Scaffolded DNA Computer: BitCopy
	Programming a Scaffolded DNA Computer
	Programmable SDC
	Speeding-up Scaffolded DNA Computer
	Renewable ♻ SDC
	Renewable ♻ SDC
	Renewable BitCopy Program
	Renewable BitCopy Program
	Renewable Addition program
	Renewable Counter program
	Scaling-up SDC: length 25 Addition 
	Scaling-up SDC: len 25 IsoenergeticBitCopy 
	Scaffolded DNA Computer
	Acknowledgements and Join Us!

