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A Development of DNA Computing Simulator

AKIHIRO SHIMODA t ,TOMOHIRO WAKUI + , TETSUO HOSHINO *
,MASAYUKI HATAKEYAMA 1 and TOSHIROU ARAKI

In the DNA computing field, some DNA computing algorithms have been proposed. The
DNA computings can be realized based on the bio-molecular experiments. Then, these pro-
posed DNA computing algorithms must be verified using these experiments. A DNA com-
puting simulator is valuable as the preceding stage tool of these experiments. The existing
simulators are, however, only a few, and the existing ones can not be used for plural sequential
operation procedures. Therefore we have developed a DNA computing simulator that can be
used for sequentially constituted DNA computing operation procedures.

The developed simulator has been compared with the VNA simulator and the other one.
The results show that the arithmetic accuracy is almost the same in the common functions.
In addition, the simulator that we have developed has some new features. That is, since the
numbers of input/output molecule kinds have drastically be increased, the small numbers of
molecule kinds that are neglected in the existing simulators can also be maintained in the
program and treated in the simulation. The future work is to verify the reasonableness and
realizability of this simulator by comparing with the bio-molecular experiments, and expand-
ing the functions of this simulator to apply other complex computing simulations.
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Fig. 1 DNA sequence design support tool in execution
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Fig. 4 Simulation example for comparing DNA
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Fig. 3 Straightly formed molecular sequence figuration
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Fig. 5 Comparisons of both simulators
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Table 1 PCR simulation in our simulator
T 7N Pril Pri2 | Tem | Tem
1170 9935 | 9938 165 162
2¥A I 9842 | 9824 258 276
SHA4 I 9661 | 9658 439 442
4 A7 9406 | 5683 725 700
5470 8989 8934 1141 1136
6H A0 8341 8256 1789 1814
THA I 7345 | 7274 | 2785 | 2796
R 5959 | 5908 | 4171 4162
9H¥A N 4263 | 4277 | 5867 | 5793
10¥ A4 274 | 2645 | 2595 | 7485 | 7475
11470 1376 | 1350 | 8754 | 8720
12%4A4 7N 627 620 9503 | 9450

%2 VNAYI2b—FIBIFB5PCROYIalL—Yay
Table 2 PCR simulation in VNA simulator

ATy T8 Pril Pri2 Tem Tem
50 A7 v 7 9903 | 9903 192 192
100 A7 v 7 9746 9746 346 346
150 27 v 7 | 9469 | 9469 617 617
200 A7 v7 | 8998 | 8998 | 1078 | 1078
250 AT v/ 8241 8241 1821 1821
800 A7 w7 | T127 | 7126 | 2920 | 2921
350 A7 7 | 5686 | 5683 | 4349 | 4352
400 AT o7 4115 4110 5919 5924
450 A7 v 7 | 2698 | 2691 | 7347 | 7354
500 A7 v | 1628 | 1620 | 8433 | 8440
550 A7 w7/ 925 919 9150 9157
600 25 v 7 506 506 9578 | 9573
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Fig. 6 Changes of ”Tem” molecules in both simulator
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Table 4 Result of DNA sequence design
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#E=0 5-ATCGTCGGCGCAAGACCGCT-3’
#E=1 5-CTGGTGTGTTGAGTGTGTGG-3’
0 5'-CGCATCACGACGCTAGGATC-3’
1 5-GGTCAGTCACGAGCTGTCGC-3'
+0 5-ACGCGTACGACGTGACACAC-3°
+1 5-ACACACCAGTGTAGCACTAT-3’
+2 5'-CGTCAGTCACAGTATTGATC-3’
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