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Mechanically tunable mesh-like DNA film self-assembled at the air-water
interface
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The purpose of this study was to develop a dynamically compressible and
expandable interface film by the self-assembly of DNA nanostructures at the air-water interface. A
circular DNA nanounit was prepared by the DNA origami technique and partially hydrophobized to be
accumulated at the interface between the hydrophobic and the hydrophilic phases. The soft
deformation the prepared DNA nanounits in the aqueous solution was visually confirmed. A method of
fabricating soft nanostructures that can be deformed by external force and their assembly techniques
were presented based on the programmability by DNA.
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1. WFZERRMBLTIOE R

T R — Dy FAEEICH KT DIBEEE IFERNCEBR DB TH 5 1FEN T 2 —=2 7 T,
WAL v F T DEITHFDHEOTRLX—ZEEBANCE L S E DD TIEAL, EgAICE
LEEZZENTE D, LN TZOHEIML, ABILEY, S5 LEWD X 5 e Fiki
EEE HDIWEICK L CTRERNTIZHICE{L I D MNEND D HFRiEEZIcB W, BEFED
AA v F U TR D DV AT LEAIVED. kO~ uk@ECH FlIcox V¥ —% 5
ZHAHN I A MY —TIL, ZIRTTREESCT Ve EEFHIRICR LTV IR, NED
DHFIZTZXLF—FEZ TS, L, ZIZTEXONEIENET L E—0LNERSY
TG D TR FX —DFRITE OFEFHRER D ZIIEFITELS, WFENRANZE>TFH /b
VDG F - KEERO DT 2 TEREICHIET 5 Z LIIRETH D, Lizn-> T, NN E
Woa~raRaty iRk, 7 A= O FoEE RIS L TRRA O IERICGET
L0, BEMR~7 0 Ay — VERICENL ZEE T 2HRERNVLETHD.

2. OB

AHFFEIL, ~ 7R3y 7 RIFRHRIC L - T, 7/ A XOEEEOTR & HERE 2 K
BICBMECZ DHEINZAIHT A Z L2 BN ET 5. BEMIZIE, DNA OFT57r 7 I7~EY
T4 EBMESTDH LT, EEROBKEE (Y T b U =T ERES BRI ATREZR DNA T/ 1
EERBEN— R 7)2ER L, SHICFOH D% FHICTHER R TF o —=2 Vi B %
AR5 - L2 HEET.

3. WDk

DNA A4V HIFEZANT, HFERINT L > TERFRER T/ BEEONA -/ 2= 1)

EERL, hEd ZRTOKKREICEE L CHEYy TEBELZ R T 5. 2z —ihmonbE

fE, YERTHZ LT, DNA F U/ HEERN~ I/ n A a Yy VR K> TERARETHDL Z L &

AT BARRNCIELL T OFIBICHE S .

(1) ava—%Y7 ~ 77 (caDNAno) ZHWC, DNA F /2= M & EREHT 5.

(2) BEZESWTERLIEAT—7 L 1 REHDNA & A% v 7 4L R 1 AR DNA % INE- i H)
(7T ==V )T HZETINAT ) 2=y b &/ERIS 5. FIRAIZ DNA &/ A o
Rk EAYet LTy 7L % i5in - TREE (TEM) Bl DR 35 . TEMBIZIZIX, 7 7
A 4 TEM 3 XL OVE Gt TEM BIZ2 21T\, L 0 fREED & W EE ) D N O E B3l 2 B H
T 5.

(3) DNA F / .= MIWHEMEZ 53570, O FEORIEKEZEAT S, Bk
OE AT, IEMEAESZFH L ClRD CRIRIZIT 5. BIKIEEADOREIXT H e —2A
FNVEBRKEB L, BAEEADNA 7/ 2=y bEE&lTKET~ /LY g o OHES
L— W —BEMEEBI 0 DI 5.

(4) WHBEAL DNA F ) = F ZKKFEICER L CHEY 7 (Langmuir f5) 2 {ER4 5. E
MRt CZ ORKNEEZERE L, JR7HDBEMSE AR R0 O RHFEZBET 5.

4. WRZERE

(1) FRFAEDODNA S/ 2= b & LT, UERFZ LN ERT HAAFO DNA F /) i#EE K%
FEE L. DNA F /2=y OB FENLZEMEILX, V=7 Y7 v =7 CanDo
[https://cando—dna—origami. org/]7H>& FHI L 7~.

(2) DNA F /= MIZRILO DNA F /&R TH Y, ERTIEOG) 7=—V 7 &

(BHEIEE) B L OV(1) ANy 7 7 WIRTP O ZAf, —MO (I F 4 20) RBE O K#E(LAEET
b2, ZiAUL, DNA O _ELHARMICE S 7/ EEEE AL, BERICRZERIR
RENLE T2, 72 VBENETH2AEMPEERNTRET HZ LICL > TEE
IAEERIEREZLET S 2 L 25X, ot EBERE L OBEZ BT 5720 OfiE et
BENVERENLTHDH. T2 TRIFFETIE, DNA F/ 2=y MERLZ BT 5 &7 (1)
T == 75 (BB ELERE) & (DB (DT A IBEDOT Hua—RA 7 )VEKIKEND
HIREL.
Bt L7 CERL L7 DNA &/ o= N E 7 74 A B L OEYEO 2 fEo TEM
BEROMER, AYATEM OGN DNA ZEHEA 1 KEikEI T 213 EDMBEENE - T-72
W, THLERHA L. DNA T/ 2=y NMIEREZ ALY TEM B0 Gk L, S 512 DNA
F o=y FONA GLA) OEEBITMM AT 7. EE, REHE OB ERIN, F7-
DNAF/ 2= FOWNAITL 6020 &, HOHIIMINTWRW LT IZBWCIIAVE
FHOAEZRDZ ENALNERST-(X ).

(3) EFDOAIZ 16, 32, 108 KOBUKIEZEA L/ DNAF /2=y FE/ERL, Zh bkt
BRIC L > CTHEFSRBUKEORKZRE Lz, 70— VEKIKE CliBikEor
BIC X AENHER TE 2 o7=. —J5, DNA 7/ 2=y b E&ielfkET~ /Ly a %
HESL —P—FEME CBE LA, DNA T/ 2=y FOAHKREICER L TV 55
FRRONTZD, HAKREILHEOENFEENDS DNA )/ 2=y FOBKMEEZFHMEL, &
T IR AR A E LT (K 2).

(4) DNA 7/ 2= FOHZH TlX Langmuir FEOIERUZ KRB EDO Y TIVINME|ZR B2, <



MU 7 245 F & L T 1,2-dioleoyl-sn—glycero—3—phospho-L-serine (DOPC) & L O
1, 2-dipalmitoyl-sn—-glycero—3—-phosphocholine (DPPC) Z FH\ZA Z & C,DNA /2= v k
BB TRAEDIER 21T o 7. Z OERERED ARMBIZZ/ 5, DNA T/ = b D ) 2EER
BIOZEENA LN E 72> TE T2,

PLEDOR R, BAKMEAEERESF T D DNA DGR DT ) R a2 Hk-BK R EICERE L,
FNa~rn A3ty 7 e IERRRIC X » TERE S8 5 &0 ) SetEf i e DiifE Ch 5.
DNA )/ = FONEIL, HEDHFD T v, HDHVIIEFRE AN E %, DNA O EES]
R LTI~ VT4 #RHTHZ L CHEBEMICATRERTHD. L2 -T, DNA DiF
TEFHAEIC IS W, AT OEINC X » THEHT 558 2 =72 bV AT ARMUNSE 78 EAR
W% B LT 2B AT ADOREENG TX 5.
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1 (a)DNA 7/ 2=v h@O&i LV A X. (b)DNA F /2= FOBEYE TEM &, (o) BYE
TEM #2817 % DNA F/ 2= FOBRNLHEIE LT-NA @A) oo, NAEY: 59.1°
FEYE(EZ (standard deviation: S. D.): 20.6° .
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BRI CH o mEEM %2 DNA > /) 2=y MIfET 2 Z L NFRETH 5.
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