
30th International Conference on
DNA Computing and Molecular
Programming

DNA 30, September 16–20, 2024, Baltimore, Maryland, USA

Edited by

Shinnosuke Seki
Jaimie Marie Stewart

LIPIcs – Vo l . 314 – DNA 30 www.dagstuh l .de/ l ip i c s



Editors

Shinnosuke Seki
University of Electro-Communications, Chofu, Tokyo, Japan
s.seki@uec.ac.jp

Jaimie Marie Stewart
University of California, Los Angeles, California, USA
jms@seas.ucla.edu

ACM Classification 2012
Theory of computation → Models of computation; Applied computing → Biological networks; Applied
computing → Molecular structural biology; Information systems → Information storage systems

ISBN 978-3-95977-344-7

Published online and open access by
Schloss Dagstuhl – Leibniz-Zentrum für Informatik GmbH, Dagstuhl Publishing, Saarbrücken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-344-7.

Publication date
September, 2024

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at https://portal.dnb.de.

License
This work is licensed under a Creative Commons Attribution 4.0 International license (CC-BY 4.0):
https://creativecommons.org/licenses/by/4.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPIcs.DNA.30.0

ISBN 978-3-95977-344-7 ISSN 1868-8969 https://www.dagstuhl.de/lipics

https://orcid.org/0000-0002-0276-3322
mailto:s.seki@uec.ac.jp
https://orcid.org/0000-0003-1600-5677
mailto:jms@seas.ucla.edu
https://www.dagstuhl.de/dagpub/978-3-95977-344-7
https://www.dagstuhl.de/dagpub/978-3-95977-344-7
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.DNA.30.0
https://www.dagstuhl.de/dagpub/978-3-95977-344-7
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics


0:iii

LIPIcs – Leibniz International Proceedings in Informatics

LIPIcs is a series of high-quality conference proceedings across all fields in informatics. LIPIcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board

Luca Aceto (Reykjavik University, IS and Gran Sasso Science Institute, IT)
Christel Baier (TU Dresden, DE)
Roberto Di Cosmo (Inria and Université Paris Cité, FR)
Faith Ellen (University of Toronto, CA)
Javier Esparza (TU München, DE)
Daniel Král’ (Masaryk University, Brno, CZ)
Meena Mahajan (Chair, Institute of Mathematical Sciences, Chennai, IN)
Anca Muscholl (University of Bordeaux, FR)
Chih-Hao Luke Ong (Nanyang Technological University, SG)
Phillip Rogaway (University of California, Davis, US)
Eva Rotenberg (Technical University of Denmark, Lyngby, DK)
Raimund Seidel (Universität des Saarlandes, Saarbrücken, DE and Schloss Dagstuhl – Leibniz-Zentrum
für Informatik, Wadern, DE)
Pierre Senellart (ENS, Université PSL, Paris, FR)

ISSN 1868-8969

https://www.dagstuhl.de/lipics

DNA 30

https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics




Contents

Preface
Shinnosuke Seki and Jaimie Marie Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:vii

Organization
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:ix–0:xiii

Papers

Geometric Enumeration of Localized DNA Strand Displacement Reaction
Networks

Matthew R. Lakin and Sarika Kumar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:1–1:24

Domain-Based Nucleic-Acid Minimum Free Energy: Algorithmic Hardness and
Parameterized Bounds

Erik D. Demaine, Timothy Gomez, Elise Grizzell, Markus Hecher, Jayson Lynch,
Robert Schweller, Ahmed Shalaby, and Damien Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:1–2:24

Simulation of the Abstract Tile Assembly Model Using Crisscross Slats
Phillip Drake, Daniel Hader, and Matthew J. Patitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1–3:25

Designing 3D RNA Origami Nanostructures with a Minimum Number of Kissing
Loops

Antti Elonen and Pekka Orponen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1–4:12

Learning and Inference in a Lattice Model of Multicomponent Condensates
Cameron Chalk, Salvador Buse, Krishna Shrinivas, Arvind Murugan, and
Erik Winfree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1–5:24

30th International Conference on DNA Computing and Molecular Programming (DNA 30).
Editors: Shinnosuke Seki and Jaimie Marie Stewart

Leibniz International Proceedings in Informatics
Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany

https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




Preface

This LIPIcs volume contains the papers that have been accepted to Track A of the 30th
International Conference on DNA Computing and Molecular Programming (DNA 30),
organized by Rebecca Schulman and her team at Johns Hopkins University in Baltimore,
Maryland, the United States of America during September 16–20, 2024, under the auspieces
of the International Society for Nanoscale Science, Computation, and Engineering (ISNSCE).

The DNA conference series aims at providing researchers from the fields of mathematics,
computer science, physics, chemistry, biology, and nanotechnology, among others, with a
forum to collaboratively address the analysis, design, and synthesis of information-based
molecular systems. Papers and presentations were sought in all areas that relate to bio-
molecular computing including, but not restricted to, algorithms and models of computation
on biomolecular systems, computational processes in vitro and in vivo, molecular switches,
gates, devices, and circuits, molecular folding and self-assembly of nanostructures, analysis
and theoretical models of laboratory techniques, molecular motors and molecular robotics,
information storage, studies of fault-tolerance and error correction, software tools for ana-
lysis, simulation, and design, synthetic biology and in vitro evolution, and applications in
engineering, physics, chemistry, biology, and medicine.

Authors who wished to orally present their work were asked to select one of the two
submission tracks: Track A (full paper) or Track B (one-page abstract accompanied with
supplementary document). Track B is primarily for those who plan to submit experimental
or theoretical results to a journal rather than publish in the conference proceedings. There
were 36 submissions for oral presentations (11 to Track A and 25 to Track B), among which
two were withdrawn, from Austria, Canada, Finland, Germany, India, Ireland, Sweden, the
UK, and the USA. Each of the 34 qualified submissions was reviewed by at least three
reviewers, with most reviewed by four or more, and thoroughly discussed by the Program
Committee (PC). The committee decided to accept 5 papers for Track A (45%) and 17 papers
for Track B (68%). We also received 68 submissions for Track C (poster), of which 6 were
selected as additional short oral presentations.

We warmly thank Kate Adamala, Clifford P. Brangwynne, Andrea Liu, Julius B. Lucks,
and Thomas Ouldridge for their mind-stimulating invited talks and all the authors of the
submissions for making DNA 30 successful. As the PC co-chairs, we would like to express
our cordial gratitude towards the PC members and the external reviewers for their hard work
in reviewing the papers within a tight schedule and for providing insightful and constructive
comments in order to keep high standard of the DNA conferences. We would like to thank
the editorial staff of Dagstuhl Publishing Team, and in particular Michael Wagner for his
guidance and help during the process of publishing this volume. Last but not the least, we
are grateful to the Organizing Committee members: Ishan Barman, Yun Chen, Amber Foster,
Stavros Gaitanaros, Yanqi Jiang, Jacob Majikes, Samuel Schaffter, Rebecca Schulman, and
Thi Vo.

We are all looking forward to DNA 31 at École Normale Supérieure de Lyon in France.

Shinnosuke Seki
Jaimie Marie Stewart

September 2024
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