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The Melting behavior of 2D-DNA Lattices

SONG Cheng CHEN Ya-Qing LIU Xiao-Peng WEI Shuai
WANG Jing XIAO Shou-Jun* YOU Xiao-Zeng
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Abstract: The synthetic sequences are designed to self-assemble into four double-crossover (DX) DNA tiles. The
‘sticky ends’ of these tiles that associate according to Watson-Crick’s base pairing are programmed to build up
specific periodic patterns upto tens of microns.

ture of the 2D-DNA buffer solution.
and AFM imaging, we infer that the DNA lattices were first split into 4 DNA DX tiles, then into single oligonu-

UV thermal scans were carried out with increasing the tempera-

Melting curves were collected at 260 nm. According to the melting process

cleotides. It is proposed from the melting process that the 22 oligonucleotides self-assemble into four DNA tiles,

then into the 2D-DNA crystal.
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14, 42 mer
| ° 19, 47 mer
ACTATGCTAGTCC TGTATGTCATGCCGTTGTGCC TGAGCACCAGTCG
21 mer GATCAGG ACATACAGTA(GGCAACACGG ACTCGTGGTCAGCCGTCAG
> ' e
" CACAGCGGTAGCGT COGATACGATGCAGTACGTGT CCGTAGTTGCTGG 8, 32 mer
CCATCGCA GGCTATGCTACGTCATGCACA GGCATCAACGACCGCAGTC

20, 48 mer

GCTCCAGACACCACGAG TY 15, 42 mer

5,23 mer 1 | 16, 47 mer

GCAGTCGC TGGCGT TGTACTACGCAATCC TGCCGTATCGACG
3, 22meer GG ACCGCA ACATGATGCGTTAGG ACGGCATAGCTGCCTACCG
CGTCAGG GT CCGATGCGGT CACTGGTTAGT CCATGATGCACG 6,31 mer
CG CA GGCTACGCCA GTGACCAATCA GGTACTACGTGCCATCGC

T GCAAC
T CGTIGCGAAGCCTTAGC

11,37 mer

@ 10, 34 mer

12, 42 mer
17, 47 mer,

GATGGCGACATCC TGCCGCTATGATFACACAGCC TGAGCATTGACAC
2,21 mer LCTGTAGG ACGGCGATACTAATGTGTCGG ACTCGTAACTGTGACTTGA
(a 1 11 r= N
GTAGCGCCGTTAGT CCAACTGGCATGTAGTACGT CCGATTCAACCAG 9’ 32 mer
GGCAATCA GGTTGACCGTACATCATAGCA GGCTAAGTTGGTCGTTGCT
21, 48 mer

4 nm
13, 42 mer
| 22, 48 mer
TGAACTCGUCAGCC TGTAAC GGTFGGTCGCTATCC TGATGACACTACG
= 4 22mer GCCGICGG ACATTG CCAACCAGCGATAGG ACTACTGIGATGCTGATAC
" R 1L )
CAACGAGCAATCGT CCGATGCGGT ACATACGCAGT CCAGTTGTATCG 7,31 mer
CGTTAGCA GGCTACGCCA TGTATGCGTCA GGTCAACATAGCGTGTCG
18, 47 mer
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Fig.1 Sequences of the four DX molecules (A, B, C and D) and the tiling pattern to assemble the 2D DNA
crystal used in this work
The sequences of the 22 DNA strands are shown with corresponding symbolic representations in left.
The 3’-end of each strand is indicated by an arrowhead. Each molecule B contains two protruding
structures that extend out of the crystal plane, one above and one below. The dark dots in the figure
represent the protruding structures. In the final DNA assembly shown in right, the spacing between

these features is 64 nm in the horizontal direction and 4 nm in the vertical direction.
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Fig2 TEM (a) and AFM (b) images of 2D-DNA crystals
The alternate dark-gray and light-gray bands in the TEM image are the result of uranyl acetate
staining, while in AFM image dark stripes are lower than bright stripes. The dark lines are

parallel to B tile, which is each containing two protruding structures (11 and 16) that extend

out of the crystal plane, one above and one below the plane. The major spacing (dark-to-dark)

between gray bands is 64 nm.
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Fig.3 Thermal denaturation of 2D-DNA crystals

(a) The change of the absorbance intensity at 260 nm as a function of temperature.

(b) The differential melting behavior of the 2D-DNA crystals.
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Fig.4 AFM image of 2D-DNA aggregates after heating
to 65 C
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