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Topics

This panel discussion will attempt to clarify the out-
standing unresolved issues in DNA computing. A brief
and incomplete list of concerns is given below.

1. What are the accomplishments in DNA comput-
ing to date?

2. What are the problems for which DNA based com-
puting is the preferred solution method?

3. Can laboratory techniques be found or modi�ed
to address the need for low error rates?

4. What are the physical limits on using large quan-
tities of DNA with existing laboratory techniques?

5. What aspects of DNA computing are most anal-
ogous to conventional computation?

6. Can Evolutionary Computations be carried out
with DNA?

(a) Huge populations could be used. How much
would this help?

(b) Is the e�ectiveness of crossover better with
large populations?

(c) Can we predict what mutation rates might
be appropriate?

7. Are new, stochastic, models of computation
needed?

8. Can one encode information into strands of DNA
using A-T and C-G paring in such a way the
strands pair up (hybridize) only where they are
supposed to?

9. What are the most immediate problems in DNA
computing that need to be addressed?

Panelists

� Max Garzon garzonm@msci.memphis.edu

� Masami Hagiya hagiya@is.s.u-tokyo.ac.jp

� Natasha Jonoska jonoska@math.usf.edu

� Stephen A. Karl karl@chuma.cas.usf.edu

� John McCaskill jmccask@dirac.imb-jena.de

� Mitsunori Ogihara ogihara@cs.rochester.edu

� Hiroshi Tanaka tanaka@nis01.tmd.ac.jp

� David Harlan Wood (Moderator)

References

[1] J. Ackermann, B. Wlotzka, and J. S. McCaskill.
In vitro DNA-based predator-prey system with
oscillatory kinetics. Bulletin of Mathematical Bi-

ology, 60(2):329{354, March, 1999.

[2] Thomas B�ack, Joost N. Kok, and Grzegorz
Rozenberg. Evolutionary computation as a
paradigm for DNA-based computing. In Laura
Landweber, Erik Winfree, Richard Lipton, and
Stephan Freeland, editors, Preliminary Pro-

ceedings DIMACS Workshop on Evolution as

Computation, pages 67{88, DIMACS, Piscat-
away NJ, January 1999. Available on re-
quest from DIMACS. Paper found at URL:
http://www.wi.LeidenUniv.nl/~joost.

[3] Junghuei Chen, Eugene Antipov, Bertrand
Lemieux, Walter Cede~no, and David Harlan
Wood. DNA computing implementing genetic al-
gorithms. In Laura Landweber, Erik Winfree,
Richard Lipton, and Stephan Freeland, editors,
Preliminary Proceedings DIMACS Workshop on



Evolution as Computation, pages 39{49, DI-
MACS, Piscataway NJ, January 1999. Available
on request from DIMACS. Paper found at URL:
www.cis.udel.edu/~wood/papers/DIMACS 99.ps.

[4] James P. Crutch�eld and Erik van Nimwegen.
The evolutionary unfolding of complexity. In
Laura Landweber, Erik Winfree, Richard Lipton,
and Stephan Freeland, editors, Proceedings of the
DIMACS Workshop on Evolution as Computa-

tion, New York, 1999, to appear. Springer-Verlag.

[5] J. H. M. Dassen. A bibliography of molecular
computation and splicing systems. HTML source:
http://www.wi.LeidenUniv.nl/ jdassen/dna.html
This bibliography is also hooked into
http://liinwww.ira.uka.de/bibliography/, The
Collection of Computer Science Bibliographies.

[6] R. Deaton, R. C. Murphy, J. A. Rose,
Max H. Garzon, Donald R. Franceschetti, and
S. E. Stevens Jr. A DNA based implementation
of an evolutionary search for good encodings for
DNA computation. In IEEE International Con-

ference on Evolutionary Computation, pages 267{
271, Indianapolis, Illinois, April 13{16, 1997.

[7] Alan Dove. From bits to bases: Computing
with DNA. Nature Biotechnology, 16(9):830{832,
September 1998.

[8] A. D. Ellington, M. P. Robertson, and J. Bull. In
vitro evolution - Ribozymes in wonderland. Sci-

ence, 276(5312):546{547, April 25, 1997.

[9] C. V. Forst. Molecular evolution. Journal of

Biotechnology, 276(5312):546{547, April 25, 1997.

[10] Tino Gram�, Stephan Bornholdt, Michael
Gram�, Melanie Mitchell, and Thomas Pellizzari.
Non-Standard Computation. Wiley-VCH, Wein-
heim, 1998.

[11] Lila Kari. DNA computing: Arrival of biologi-
cal mathematics. The Mathematical Intelligencer,
19(2):9{22, 1997.

[12] Laura Landweber, Erik Winfree, Richard Lip-
ton, and Stephan Freeland, editors. Preliminary

Proceedings DIMACS Workshop on Evolution as

Computation, DIMACS, Piscataway NJ, January
1999. Available on request from DIMACS. URL:
http://dimacs.rutgers.edu/Workshops/Evolution.

[13] Laura F. Landweber and Richard J. Lipton, edi-
tors. DNA Based Computers II: DIMACS Work-

shop, June 10-12, 1996, volume 44 of DIMACS

series in discrete mathematics and theoretical

computer science, Providence, 1998. American
Mathematical Society.

[14] Richard J. Lipton and Eric B. Baum, editors.
DNA Based Computers: Proceedings of a DI-

MACS Workshop, April 4, 1995, Princeton Uni-

versity, volume 27 of DIMACS series in dis-

crete mathematics and theoretical computer sci-

ence, Providence, 1996. American Mathematical
Society.

[15] Carlo C. Maley. DNA computation: Theory, prac-
tice, and prospects. Evolutionary Computation,
6(3):201{229, 1998.

[16] Robert Pool. Forget silicon, try DNA. New Sci-

entist, 151(2038):26{31, July 13, 1996.

[17] Harvey Rubin and David Harlan Wood, editors.
Preliminary Proceedings of the Fourth Annual

Workshop on DNA Based Computers, held at the

University of Pennsylvania, June 15-19, 1998.
University of Pennsylvania, 1998.

[18] Harvey Rubin and David Harlan Wood, editors.
DNA Based Computers III: DIMACS Workshop,

June 23-25, 1997, volume 48 of DIMACS series

in discrete mathematics and theoretical computer

science, Providence, 1999. American Mathemati-
cal Society.

[19] Willem P. C. Stemmer. The evolution of molecu-
lar computation. Science, 270:1510{1510, Decem-
ber 1, 1995.


