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Fig. 1 The schematic of experiments

(a) The preparation and structure of the DNA origami. (b) Schematic of DNA origami on a diamond.
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Fig. 2 Single-layer DNA origami
(a) A representative AFM image of DNA origami on a mica. The scanning area is 2 umx2 um. (b) AFM image of DNA origami on a diamond.

The scanning area is 2 pmx2 pm. The white arrow marks a suspected intact DNA origami. The yellow arrow marks the trace of polishing on diamond.

10.6 nm

-
® _500 np#* " A ) m
—— . . — rapon ! 337 “ 3 - -6.3 nm

Fig.3 Double-layer DNA origami.
(a) AFM image of DNA origami on a mica. The scanning area is 3 pmx3 pm. (b) AFM image of DNA origami on a diamond. The scanning area

is 5 pmx5 pm. Insets display magnified images of areas in dashed frames.
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Fig. 4 Double-layer DNA origami with hairpins

(a) Tllustration showing the structure of a DNA origami with hairpins. The right view displays the molecular structure of hairpins. (b) AFM image

of DNA origami with hairpins on a mica. The scanning area is 1 pmx1 pm. (c) AFM image of DNA origami with hairpins on a diamond. The

scanning area is 945 nmx945 nm.
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Fig. 5 DNA origami on chemically modified diamonds

(a) AFM image of DNA origami on a carboxyl modified diamond. The scanning area is 664 nmx664 nm. (b) AFM image of DNA origami on an

amino modified diamond. The scanning area is 750 nmx750 nm.
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Preparation of DNA Origami for Ordered Immobilization of Single Molecules
on Diamond Surface’

WEI Yi-Cheng"?, YU Pei"?, CHEN Ming"?, SUN Zi-Ting"?, ZENG Yan”, LOU Ji-Zhong”,

CHEN San-You'?”, SHI Fa-Zhan"”"", DU Jiang-Feng'?
(VHefei National Laboratory for Physical Sciences at the Microscale, University of Science and Technology of China, Hefei 230026, China;
2CAS Key Laboratory of Microscale Magnetic Resonance and Department of Modern Physics,
Unaversity of Science and Technology of China, Hefei 230026, China;
3Key Laboratory of RNA Biology, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract In the recent years, the microscopic magnetic resonance technology using nitrogen-vacancy (NV)
centers in diamond as quantum sensors has been developed rapidly. The detection of magnetic resonance spectrum
of a single biomolecule has been achieved, and it now steps to the study of single molecule's structure and
function. Therefore, it is necessary to solve an important technical problem: how to disperse and fix biomolecules
on diamond surface orderly. DNA self-assembly provides a possible way to solve this problem. In this paper,
60 nm square double-layer DNA origami was prepared as a kind of single-molecule carrier and then combined to
the diamond surface. Firstly, we used the double layer structure to enhance the DNA origami's strength. Secondly,
by adding hairpin structure to the edge of DNA origami, the agglomeration between DNA origami was reduced.
Finally, the DNA origami was successfully assembled to the diamond surface. The atomic force microscope
images showed that the structure was complete and the dispersion was uniform. This work built a foundation for

the subsequent application of single-molecule magnetic resonance technology in the field of biophysics.

Key words diamond, DNA origami, single-molecule magnetic resonance, sample preparation
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