Abstract

Sculpting has a long history and is often considered as one of the old-
est art forms. In this era of DNA Nanotechnology it is now possible
to create nano-sized sculptures out of blocks of DNA.

3DNA is a software suite using which you can design, edit and visu-
alize complex 3D structures.

Self Assembling DNA Bricks

DNA brick self-assembly 1s the process by which DNA strands func-
tion as lego bricks and adopt a defined arrangement without guidance
or management from an outside source. 3DNA works on the process
of self-assembly of its individual molecular pixels forming a molec-
ular canvas. Each molecular pixel 1s denoted by a Single Stranded

DNA.
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Software Output

3DNA generates three types of output files as 1llustrated below. Also,
files are imported and exported in .3dna format.
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2 ATACGTTATTTITITT [000]
3 CGGCGAAATTTTTTITITITITITGGCCGGTA [100 110] =
4 ACTCTCTGTTTITTIT [200]
5 AGGCCACCTTTTTTTITITTITITITTARACAC [010020]
6 TTCACCAGTTTTTTTTITITITTTITCAAACGGA [210 220]
7 GCAGTACTTTTTTTTTTTTTTITTITACCAAAGA [120 130]
8 ATGGTAGCAGATTACTTCTGAGAGGATTGACC [320 330]
9 ACCACTTGGTGGGTTC [420]
10 GGTAGCGGTCGGGCGTTTCCATAATTGAATGT [520 530]
11 TCCGATAGTTTTTTTITTTTTTTITTAACGCCGC [030 040]
12 CTGGGAGGTTTTTTTTTTITITITGAAAGGCT [230 240]
13 CTAGAGAAAAGTCGACAACTCGAAAAAGCTCA [430 440]
14 AGCATAGGTTTTTTITITTTTTTTTGTATAGTT [140 150]
15 GTTAGAGCTCTATCTAGTGGACCTTGTTGAGT [340 350]
16 GAGGTATGCCGGTGGTGGTTATTCGCAATGTC [540 550]
17 TTTTTTTTTACAATTG [050]
18 TTTTTTTITTGTGGTGT [250]
19 ATCTCCGGACCTAAAT [450]
20 GTGGAGTTTACCGGCCTAACGTATCGAGCGAG [001 101]
21 CAGAGAGTCGTAACTG [201]
22 ACTCCAAGGTGTTTAA [011]
23 GACACGGGTCCGTTTGTTTCGCCGTACAAAGS [111 211]
24 AGATAGGCTCTTTGGTGGTGGCCTGCAATGCT [021121]
25 TCTGAGGAGGTCAATCCTGGTGAATAGTTACA [221 321] 3
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DNA Sequences Voxels
ATACGTTATTTTTITIT [000]
CGGUGAAATTTTTTTTITTITTITITTIGGCCGGTA [100.110]
ACTCTCTGTITTITTTITT [200]
AGGCCACCTTTITTTTITITTITITTITTTAAACAC [010.020]
TTCACCAGTTTTTTITTTITTITITITCAAACGGA [210.220]
GCAGTACTTTITITTITITITITITACCAAAGA [120.130]
ATGGTAGCAGATTACTTCTGAGAGGATTGACC [320,330]
ACCACTTGGTGGGTTC [420]
GGTAGCOGGTCGGGUGTTTCCATAATTGAATGT [520.530]
TCCGATAGTTTTITTITTITTTTITTITAACGCCGC [030.040]
CTGGGAGGTTTITTTTTITTITITTTITTGAAAGGCT [230.240]
CTAGAGAAAAGTCGACAACTCGAAAAAGCTCA [430.440]
AGCATAGGTTITTITTTTITITTITTITTIGTATAGTT [140.,150]
GTTAGAGCTCTATCTAGTGGACCTTGTTGAGT [340.350]
GAGGTATGCCGGTGGTGGTTATTCGCAATGTC [540.550]
ITTTITITITTACAATTG [050]
TTTTTTTTTGTGGTGT [250]

Estimator Function

It calculates the cost of experiment(USD) based on the total number

of nucleotides.

SDMNA Cost Estimator
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3D gear created using 3DNA

Advantages

e Simple and user-friendly
e Flexibility through export and import functionality
e Scalability of structure

e Visualization of canvas in a 360° view

Future Aspects

e 3D image rendering and 3D printing of DNA
e DNA Brick visualization
e Molecular canvas for curved surfaces

e Implementation of mathematical functions on the Molecular can-
vas
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