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Single-molecule visualization of epigenetic gene expression using DNA origami
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In this study, we developed a technique to visualize the interactions of
nucleosomes and higher-order structures, which are linked to the regulation of gene expression, by
integrating them into DNA origami structures. Using the DNA origami space, their dynamic state was
visualized at single molecule resolution by high-speed atomic force microscopy (AFM). In addition,
we developed DNA binding molecules that bind between DNA strands to stabilize nucleosomes. For the
regulation of gene expression and cell morphology change using external stimuli, we developed
functional DNA nanostructures that contract/relax in response to light, and successfully manipulated

reversible changes in cell morphology and gene expression by mechanical stimuli as an extracellular

matrix.
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HNTD DNA FEG O EIT o7z, R DE05 %3835 2 D DNA #5457 % DNA 42
iOT“%DQEW L., E8D DNA SHN DR O 2 T 25 A9 2 FIEZ A% L7, DNA B4l
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PN T RT-PCR K ONZ o /R 7 BEHLI S Y il L » TiT - 72,

4. HFERFE

ARFFE T, BIEFRBOGIEIGEE T 2B ML SN X7 LAY — AL BERO B IRIEEIZD
WT, ZAUH % DNA AU 4 IHEERICER L, mdR MO BEMEE (ARM) 12 X v B 7REET
LT 5, £9 X7 VA Y — AL BEKEZEATLH720HOD DNA AU IFERELFERL, X7
LAY — DB 4T ORMEE TEE ARM (2 X 0 i L L. B2 REE TIIE T 2 Heflr oo
B % BHfa L7,

(1) DNA F U H IEE~OBEI DX 7 LAY — LD L EE ARM 8122

BEOX 7 VA Y — ABEOMAEERIL. 7 a~vF o EEORRICEE CH D, DNA 4V H I
SR A A o 7 0 FESUE OB 2 v BREECEL A &2 R ICHE L7 X 7 LA Y — AR O A
YEFIZOWCE R ARM (2 & » TRk L 7=,

XEE - HEFL L7240 nmX 40 nm DL/ ZFFO DNA A4 U A IAEENICE D) v h—&E N L TH
R LT=X 7 LAY — LA EEA L, MALE 4 [HOX 7 LAY — ATl E BIicEh< = &
NTEDNAAY HIEENTHELA Ry T4 A= a rERY 552 NS, £7- ARM
DAF ¥ K L THLURTOMFEIT R THSICLEIBE LT oD Z N girolc, 2
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45+ (RGD) & fE & L7= DNA F/ fiEK &2 Apk L7z, UV 6 VTR O BREF IS LT, 1B L7
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DIIGENE DNA R Y ~—2%2 N TR efiast~ v Y v 7 28 L, MR OMiE 2 Lo ol ¥im 72
BAEZAT o7z, 3B L7z DNA R U ~— RICHFERSMIl (MSC) X, UV LOMEZ1TS &
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