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T5n SiIC LV 2FREEFBIENS W ERONY  ZOJRIK E LU TA A AL R HGELD
B EnTnasZ EEHLMNT LT,

Integrated circuits operational at high temperature have attracted much attention. We have
proposed complementary logic circuits composed of silicon carbide junction field-effect
transistors (CJFET), which can operate at high temperatures. For stable operation of the
CJFET over a wide temperature range, we propose the use of deep donors in the channel of the
n-type JFET to balance the current between the n- and p-type JFETs. The electrical properties
of ion-implanted layers of several dopants were evaluated, and it was found that S has a large
activation energy of 340 meV, making it a promising deep donor for CJFET applications.
Furthermore, the electrical properties of the S-doped SiC layer were evaluated, and it was
found that the electron mobility is about 2 times higher than that of N-doped n-type SiC, which

1s attributed to the reduced ionization impurity scattering
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The mechanics of cells relates to nucleolus and cytoskeletons. We study the mechanical
characterization of a single cell using a MEMS-based sensor, which integrates with a comb-drive
actuator and displacement sensor. The MEMS has a pair of probes to trap floating cells and
measures the mechanical properties such as stiffness and visco-elasticity. Recently, we
developed a MEMS sensor with a single probe to measure the mechanical characteristics of an
adherent cell. To conduct 2D stiffness mapping in a single adherent cell by the MEMS, we
optimized the measurement protocol for data acquisition. We also fabricate the MEMS with a

smaller probe and evaluate the stiffness measurements at the local area of a single cell.

- WFFE HRY
MU OBEARE) 72 R (B8 S SORETHMEZ &) 13, MBS OIRERS, AR OIRIFIZEERT 5 2 L
WE SN TWD,2], BlAE DADEBZGIEE 3L S 2 mhEsmiaid, Mk vk
TEICRAL, £mMERELE YD hT THONEG~EBET 5, B FREREETICLD ., Mlao
PEARRFPE L B 2 M B B S DBUR T S RFE SO0 H 5 b DD, Bl OB R & BT
FHOREE FRFICHIGT 5 Z LITTE TRy,



ZOMEICK LT, MR EHEIIE 'y Efﬁ:fl[\ziﬁ@%%géﬁﬁfigé <:> PETTPI
PELMEM & VTRl ORI & pERE | =
(T oteDb, BAATREMNTT S 2 21Tk - R S—
T BB L BIE TR (5052 BO% =
R SR, BAkEDRRERNZRRORK SEE T RTRRAT ﬁgﬂﬁ% #ﬂﬁﬁgﬁﬁw
) £ B DI AT S (K1), - R
it g s s maw, erme || L

MEMS % V25 = & C, MIFSERE O 54 %

2 L UL ML = & R A R R 1 MEMS % W 72385 1B R & B s oo FH BE
) e A DA 3

PE-Ba T IEHRMAE OS2 A D, L,

BIEDT NA ATIE T a0 —T7 9 A4 X, JEENFTS TR, WIRRE O SRS St~ v B 7

DD, ZNHDEELETHLERD D,

c FRANE - R
B PR~ v B 7 & E O OBREFREMIT A B AR L L. AP TIE,
VA MEMS OFHANZ B B RPERE, ~ v B2 723 al g7 MEMS OBR%, JRPTRHAI O EFEE 1772
olc, BEINIZLLTOEE 2950 Lz, [EiEEE 1] ©28 MEMS 12 X2 BEMEOH 551~
g kLot [FEEEE 2] ~ v B oo o a—7 o, [FEiEEE 3] #uh T e —
T L HMIRBATO 1, LLFIZZNENOEEBIZOWTOEMBREZRET 5,

I R
FHRAE TEPHIEHE

= »

—
()Wt ey 2 BRBGEOYE  (3) MEBEOER (4) X/ WEER  (5)EEFRRER
2 MR D 7 a—, KIFFEClItmesrt~ v v Z@Eo = 3 DOIEH % i

»

[ZEhE H 1] v 28 MEMS [Z X257 2 k2L OfEsT

INETOEREY N7 v 7T, e —T7%MRICT Ve —F 5 ziiiv =t 2 L— X DIEE
NI Tlhmolzl=d FFE 1.5 um), 100 nm OEETHENI T2V =T A7 =52 ERhty b7
v PR AANTZ BT FHll7 e b a v O b 21T 572, XU DIZEBEEROREIE LT, 7
Ha—AF NV EEEOMS|CHRE L CGREVE L, 7THr—247 L (T Hr—A KANTOS, B
1B%) ZMUKICIERSE, 7T AF v 7T 4 v =2 2 THlb & E 7, B, 0.3, 0.6, 0.9% (wiv)
ERDEDITIHE LT, o, MROBEBEREAZEET 272012, 74 vy aNOT e —27 )L
Rl HME LSRR (11330-032, D- MEM/F12, Invitrogen., 10270106, FBS, Life Technologies) %/l
Zlce MATHO—AF N ENGHE LEERY Y b7 v 72T, Bt SFHENL, 7o—7
Z R BIC BV TCRE STl & BUBHIH L 72RO IRE I & o7& % | EB T RAUCHH
ALEM L,

AT NAZF, BEHIR L T e —T 2 EDL WL FTF 7 TCIRENEDL S 72D, #LiIAK



HEfE BT OMERDDL, T4 v
2 (ZHERE L QW DR oo ) et A B
DI OBUNIH L T 528, #LIARE
BEOVNSTE D LT AV ATREEL | > i
B, A LIAGERED H % A 155 ' ‘ il
HE D EHT, 7 r—7 O LA &IC ' L=
SONWTHER Lz, Fr—70 z#hhmo
B#EiE% . 500, 1000, 1500, 2000 nm
TEICHEL, ENENDRAT v ITEH
J % A RE~OBSL L TR E R a0
il 7o, FER & LCARLARBBECIE L ™ MEMS, Stk b 5 . < U
TS D ERAPRONI, $Te. 70— 7o Foox—x SHEREWEMNE L DRERSH
AIVIRRE LS OBRL #RIcE s 2
Nizo —J7 T R LIABBEREOME V) 3K UK
FEMREW & T LTV 500 nm D AT
v TRENS TURHIC R O D WERBHI B W T
FHAER DN R EWRER Lo T, FT2,
500 nm AT T —7 2B S 55
A BB B F T ORI A IER
IR DR EE LTET b,
TH = RN xS b s ERRS R - w7
EEE 2 1IRZ & IZEH AT O BRO%) 4 %Eﬁ;@y F7T YT (B T A=A R
o LFMO TSI L C S0 g%gg;ggggﬂﬁ&ﬁﬂ@m%-ﬁﬁ@#ﬂf
Rl m b a2 LT, MRICiT
HeLa flifatkz H\\ 2, ffIC 7 7 —T %2851 TR, BEIR T v 7OEREN /NS VvIEE,
FADF LIABBOBEAEN/ NS 2D E PREND B 1 DO FERICE VM 2845, 2 2T,
R OVLEE £ T AT » 7 iEA < U TR Z8HE L, MliZiESnWiz & 2 A5 500 nm f2£ T
INGNIRZT Ta—FF 52 L Lz, 72, 7a—TMHUIALELZ FfEICTA7-012, fill~D7T
Tu—FE2EBEBETITOZEE L, 1BIBOT Y a—F Tk, Y u—7 0Nl Uz s a2 i
AL, 2EEOY 7a—FIC Tl S 250032, BRI E R L FIRIU T CTh b, Fr—
TSI Sl D ERT (MO T A — A AT K D HEW) £ T Bobum T e —T &K T
S, =T RMRICESE L2 2 AND 500nm D AT v S TT Ia—F Lz, EHI7a—
TRET &) T, BlCiIcEE Lz gk Li-ob, —E o —7 %251 & B, B, 500 nm
F£721F 1000 nm (& TR AR LiAZA, FHZ T o7, EREO 2 BEOT Frm—F 2L > T, L
AGBEBEORRE AR S 7 LT, B MR O R R 21T 0 2 L N TE T,

[FHiE H 2] 7 v —7 o fER
INFEFTHEALTWET AL 20T a—7EKH OV A X% 10 x 30 pm TH Y . M2t 5
LA, 1T 1R e -T2 LY CHRETH-T-, £Z T, MEMS {7 ot X%



EEL, u—7 %y iE L Ofitm) Offv)y  FELTWAZa—7i#E

fbzikAi-, LI e —T7 Ol 7o e 2%

iR R T, EH L7z SOL 7 = DT /3 A AJg1E 30

um ThHd, 74+ 8V V27 Z 7 ¢ & DRIE (Deep

reactive ion etching) (ZX 0 731 AEDO#EE A E iégﬁgﬁﬂ

Lo, BWLFIC T ) a VBBEIRZ KT &5 Mo —7 ok A A —. 2 F
B, TIAIRANEHE. T —THSOREELT P DRIE ﬁ:i?T?%Ef}rbE)%ﬁ&E%%ﬁ%
fhotEZ%E >, RIE ZHW\WTC CHFs T AD 7 F X ﬁégiggfkggfgjgkioh

VIZE DR 7 IR T W e — 755 O iE
ATy F o TT 5, TIVIRANVERD, BFODRIE # W e—T8paxy T 745, 7
n—70, YY), WEICEZEOSH DHEEEZEE L T, KB IRT L DI, B AR
@@ﬂ%%k@oko%Mﬁiy?yi®vx7T&57w:ﬁ%w&7A4ZE®%%@#ﬁ<\
T IR PRENZAVIAATE D EEZ D, =T 7T 57 0 —7H5OmEE RE o T
7ol Tu—7mE RSy F &, e =T KEIXE TR EITE GRS ot 1B
ML/ O7e—7HEITX 1 x 6 um THHTZR, T3 ZADOMOE S IRIEN & - 7272 O35
IZIXECT&E TV, ZOMO7a—79 A X T, 6 x 6 um DEBDOT /A A ZHIILO /AT
BIFEBRIZ W=,

AR T a—TIMbD T D7 o AFEH SR b DO Th o770, 7' —7 ORI G ek
FCHEMOBDME L Ie Ty, T4 bR BRI R E == T OO LU v F o T EAT
92 LT, MELTWEREREEDH D 7 v —7 H{ERATRETH 5,

ER L7 v —7 % B L7oMa R O 7= SRS B i C & 5200 & 9 0 A BRIMEEEIZEIC &
DHER L= EE X 6 17, BIX, 7« v =253 L2 HeLa Mk 27 « v ¥ = OJEH A
OEIZ - R LTEbOTH D, ko7 v—7 (EH) 1L, 30x6mm DRKEITHY, H—fl
DRI 2 X 5 Z24RHE, %5wi7u~7@ﬁﬂmmiwk%wh Lo TN D, N
0 —7 Z AR E T ST S EICE, RO IWEITEZ RV OO, HifaZR o — 5O fEHiK
(ZHEfl D Z L 3 AT @#4%@%50_@7n~7%$%ﬁﬁ#ﬁ%kﬂﬁﬁﬁ#fﬁ%b A
A REFHAIL7ZB82IE, 6 x 6 um ThH 7223, KR LEEBR T, mEBROM T MO—dRNE<
BHBIZRZTWD (BABOT Y 7ITREIICE LA D0, ERITRE  H D), IRt
S L TV DR BIZEY, 7a—TOENEVALTE O EEZ D, B, MhTe—T0
BRI > TWDHHIIIE, 727 F 7 47 Ay FEElEE e LT D,

[SEhErE B 3] AT o 7733

W7 m—7o MEMS z W, Mo REEHZT>7e, HREITITAF v 7T 4 v all
Ki#% L7z HeLa Miflatk & U7z, MIRAERIZ W TR ER Z > /X7 HOEPTEIIC K> TRZR D &
fOE L, AEIZHIEER O — D> THLMNEEZ S —7 v M2 L, HH2LoHaotiits (T34075,
Tubulin Tracker Green, Thermo fisher) ZJifi L7z, Y OFER, S ORI 2 d 5 R/
D PEIDMBIER ST T2 UNE DS 7RIk & SR SEBIC B W CEM 2 TR o 72, Lan L, LR
?ﬁi&@%%ié’)‘fﬁvﬁboto EHLI2T A 2D ) A XD A& < . FHAEDORRZEN KE < 72>
Tl EMERERNTH DL EBLRLTWD, UNEDE LS OBMREZAMIZT H720I21E, &6



ICIEBOERBMBHETH D,

e MEMS OJRpTatfilz Kk s 5 720 ICu g Ot ZE — Rt O sl
7 L, INRE & 2SR ORI E 1T 5 e, Ml aimae T .l
CRERKRE HD, FETDHEENHETHS = L btk |
U CEBIN L7, MlatZoyetaizid, Hoechst 33342 % v 7= (R37605,
NucBlue Live ReadyProbe Reagent, Thermo fisher), 3 ->DifiEg¥
MK LT, Mz & 2 LSOO R UGt A E e 3 (A
TR L7z, HEREZ DE Sy L LASN DO REI O FHA 21T 70 o T AE R
KRGy DR S 1%, LS OTEOE S DI L% 2 f5RE L 720 | il
L EN LSOO SIZHBERERE LT, VIR LEIZON
T, RS OFRTCIIFEIRMES B < | LS OSEETIEe05H o
LHDEXRREIWVER L7272,

s SHOBMVMS - L LD

AL GBS M OBRAFE I B 1 B~ v B0 7 L Z DR ol
(RF RISV OFIE R B L L, MEMS &V mpratirs  BA7R=7094X
PRI L7z, =7 MNEOFHBICHNCWEESED~v =t a1 —# 6um
EREORWVDOICES B, MELRT v —7 O LIAZIREEE L AE
AR T BB S DIRE DM ARE L 7 oTn, FhE LR Emrﬁy
MEMS % e Rl 3V CTRBIWED ROREREG 51201, 70 1 R AR
TATNEHRL LG r A ERELTL, ZoT btk g e L Hela
MO FFHINCIEA Lz, %72, M—MAORBFIEHINCKRETHS 7 o BMss . #*
17— O IME AT, il & OBRE O YA XY 6x6pum D 11— gﬁifﬁiﬂ%@jﬁéﬁﬁ ag
TR LTz, ISR 2 o T ChABNEERRL LT, ohe o op T me
RPN I\ CHUNE OB - BRI O SR Z R A28, T 7O EBbnb#IC
BT b, A b L CRREAT 5. Ml pos R ED KSR
DOFEROFZIT oo T & T A, WFDORIZB W THIERIEBEED  uaEmoyr 1 X2 %
5038 0 . MEMS % FiV 7= E— il o0 SR Tl S mT e Tdo 5 = AR 1)

S,

MREL & 2 LIS OREIRIZ 51 5 R HANEER L7223, B OSEIIC 35U T Iy D53 AR & PN
DHURTEDOBURITED L I TWDDONEALMNI LW EE 2 5, Mila OB EIZES
W DMENOWE & LT, MR OMIZITIER & VT BERET o, TITF T 4 T A
M BUNE, REIBRT 4 T AL MCHBEEND, TI TV T 4T A N EMINE ORI EET -
LA BINEOHFRE VB - BOERKE SBEINITD, SRS LMUNE ORI 5]
EfR XA 5, MNEHE 2 2y B OB « 572 B C ORI RN 2 2k L= 0 b ik, Ml
Bl L, — 5% E oty Mo MEMS CEETREMTO7 0 b 3L~ L il%Ed 23 Ch 5,
MO G SN TIE, T TICRIEF A TH D, EMEOBEIC SOV TE, H—0Elas 7
Sy vanbREEL, BT 52 LR TETND, Sk, B LI ao—E5 ORINATE 5
ERaTL WL, T T 287220 TIE, SRETBTZ7F oo, 7I7F e AF Ui




EOHMBET 4 T A FORMERALTET, 7 IT7F L EEA T AZONTIE, BHTERWG
Bbboloioh, BEREZITI & EHICHRES Y N2 RET TETH D, BAMIEA R HEfx
FEITIBERIC, EXACTF U T I T 14 OBIGNRENT D LD SCRIBIRH VD | HEE & &
DIV TL 2N EERRIZNWEEZTWAD, F72. RhoA,cdcd2, 72 E. NADEME %
RV — I —BE T & A OBERE & OBIHEIZ OV T Y | RBFSE RS L 7= FiE% IV TR
L. A F - BFE~OFRKE BT,

- B
ARIEED HI DT | — TS 5 = BB L 0 A7 = R AIBD Y %
L7z, ZAUC KD RFELLBEREICTIMEZ T TE . REQEEDPEONE Lz, O L0 EHH
LEFET,

* BEICIR

[1] N. Gavara, R. S. Chadwick, Relationship between cell stiffness and stress fiber amount,
assessed by simultaneous atomic force microscopy and live-cell fluorescence imaging,
Biomech. Model. Mechanobiol., vol. 15, pp. 511-523, 2016.

[2] A. Calzado-Martin, et al., Effect of actin organization on the stiffness of living breast cancer
cells revealed by peak-force modulation atomic force microscopy, ACS Nano, vol. 10, pp.
3365—-3374, 2016.

[3] E. W. Thompson, S. H. Nagaraj, Transition states that allow cancer to spread, Nature, vol.
556, pp. 442-444, 2018.

- BRI - FFEFHES
(1) #&A%&=}, Karsten Stanislav L., Kudo Lili C., Ma Zhongcai, A KK -, $255 M0 o F bk 45
PEEHI 7 1 b a LR, BERFEEt VY - A Z < UMk eSS, ARIFFES,

pp.43-45, &I, 2022 46 H 7-8 H.



HEEE BROKKFRT: I ¥

FIRTIET o~ATF T 2u A vy 7T LD BH%

Development of multiferroic oxyfluoride thin films operating at

W FERRE

Research Project
room temperature

WFFEAEH s &

Research leader | Akira Chikamatsu

FEHEA | BEOKKFRE WA | HEEeR
Affiliation Ochanomizu University Position EAssociate Professor

- FFZEHEE  (Abstract)

HEME MR EB Z R R~ VT 7 2 a Ay 7 B, BT K > TWE OREZIRRE %
T 27 A A~DICHPHFF SN TWD, ZRETHESNTWDIwLTF 7 =LA v 7 WEIL,
— &R EAKIR T LN ORI Z /R & 7202, ERBICT TEIRTRE L CTEIET 29E OB
HENPULEEIN TN D, AR TIE, MG E R O8I v b B A~ AR L, ZIvE TRk
SIS T = A VML) = B X X RIS L0 Bk T b B A~ A D HE LR A AR L (R
L7 At O~V F 7zl v 7 BEETIRDL 2 L2 BN E Lic, ZOREE, 87 v{bex
~ A Td % BiosBao2FeOxF, il i O AIRUC I L. FARY I B 7 AV O B B 4 25
25T vERBIORERMEE (a7 A0 Mo 2R cEs 225N
L7z, SHIT, MFRL728kBR 7 v b B A~ A BELEIEO B IREE & B4 BRI &2
L, $E 7 YL E R ANRB~ALF 7 oA v 7 Btk ormed 55 R e R L,

Multiferroic materials, which exhibit ferroelectricity and ferromagnetism simultaneously,
are expected to be applied to devices in which the magnetic state of a material is controlled by
an electric field. Since most reported multiferroic materials exhibit multiferroic properties only
at low temperatures, the development of multiferroic materials that can operate stably at room
temperature is desired for practical applications. In this study, single-crystalline thin films of
bismuth iron oxyfluorides with polar structures were fabricated by the mixed-anion oxide
epitaxy methods that I have established so far and their multiferroic properties were
investigated. As a result, I succeeded in fabricating Bio.sBao.2FeOxFy single-crystalline thin
films and found that the amount of fluorine and crystal structure (perovskite and fluorite
structures) can be controlled by changing the reaction temperature of the topochemical
fluorination. Furthermore, I found results suggesting that bismuth iron oxyfluoride has
multiferroic properties operating at room temperature by clarifying the electronic states and

the electronic properties of the fabricated thin films experimentally.
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We developed terahertz radiation source in a ultra-thin magnetic film structure based on
the spin to charge current conversion by spin Hall effect. We increased the intensity of this
terahertz wave light source and prepared a sample for large-aperture imaging. A magnetic
terahertz radiation sources in Fe/Pt ultra-thin heterostructure with several nanometers
thickness on a glass substrate were fabricated by magnetron sputtering. Using a glass
substrate not only reduces costs, but also makes it possible to create large-diameter
terahertz wave emitter. We succeeded to fabricate large terahertz emitter with a 4-inch
diameter glass substrate and confirmed strong terahertz emission was observed from the
sample. We developed high intensity terahertz source with the ITO reflector. We succeeded

in obtaining a 2.4-fold increase in intensity at the peak frequency.
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Techniques for introducing genes into cells by permeating the cell membrane, which is the
cell interface, are one of the basic operations in biological research. Various gene transfer
methods have been developed so far, but they all have problems, such as high cell invasiveness,
low transfer efficiency, and complicated operability. In this research, we aim to develop a gene
introduction technology that uses light, which is not available in the conventional technology.
An innovative gene introduction technology, that satisfies low cell invasiveness, high
transfection efficiency, and easy operation, will be developed by using Opto-Carrier, a
membrane-inserting molecule that responds to low-invasive visible light and complexes with
nucleic acids. Furthermore, focused light irradiation enables spatiotemporal control of gene
transfer, which is expected to lead to the discovery of new phenomena and the elucidation of
mechanisms in cell biology. In this study, we developed a membrane-transforming material
using a membrane-inserting visible-light-responsive lipid for light-triggered transportation of

messenger RNA into cells.
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CFRNCT NFXNHEREET D2 LT, VAERND T U AEAORMEITEE LT, TRV
MDOMENR 9 1END 2 0~ K7 1E/NSL< 725 2 &3, Bifhdh X ST, & X0 DFT
HEICE D FETANL TSN (K2), Z OIS LB ES) 2 I§E 2y Fid <
BREh9 5 2 & ¢, M1 OFFICESWCHERAGZFET 5N TEHEEZT,

AL )= VIR TN N TE A7 R VRIEIZE W T, cis RO anti-OpL (2%} L T 400
nm D7 K2 & RIS T T 400 nm O W GRS EFEAIIZ D75 & & $12,470 nm
DOWUFREENEENN L=, Z DAY MVEAIL, anti-OpL 28 cis K75 trans K~EME L L7 2 &
EARTRHEM 72 b DO TH D, EA X — /WIRKIERY > 7 V% Hn Tz TH NMR A7 RVRITED B I,
400 nm OYEHRIHNZ Lo T, trans RIZIFIE S D IRBEIGMNC B 7= 72> 7 Vs Btz F5 &M
7'a R AZHRT DV 7 VO K DT 5 400 nm OYEIRSTIZ Lo T, SLEEIREEIC
BT 60%72 cis K5 trans IK~EMELT 5 Z LR STz, KR HE A~ cis (A3 KX O trans K
? anti-OpL Z BB L, WFT F CRER) &0 FHAMBOERE T ny Lz 2 A, cs RIZk
AT anti (KOS FHARBA/ NS W EDVRENT, ZOESENRAENS S, anti-OpL AL
MEFHETH ENRINT,



UV-vis spectra of photoisomerization H-NMR spectra of photoisomerization
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¥ 2 anti-OpL = 7 #4) cis IR B ab i EMRAT | cis (RO AR IE & trans /R DFT FHHE) 68
M SN 7-EO g & UM iEE), A ¥/ — /LR T THIE S 4172 anti-OpL OGRREIC K 5 UV
WL A2 b VEAE + anti-OpL O E A % — VIR TH NMR A7 ML OSEHEHC K52 kL v
7 F IV DRI EL D ELig

HATIRE LTGS2 & HIFF S LD LA anti-OpL #4572 2 &6 HEFEIE~0D fRimh & 1%
BRERRHZ L Lz, £7, MlaEer v e LT, Rfgfn) VIEETHY . MlaEAE KT 505
B THdH D 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC) % VN THERL L 7= oA A
IV HWT, B EFEEE A REE L 7=, DOPC (Zx%f L C. anti-OpL % 10 mol%iE&& L. &FE/KFnik
RV AKFTRU T VaBRR LT & 2 A, MARZEBMETBIZ) 5 ERE 20~50 um DX 7 L DJE
R ENT (K3), BEEOST 7 VR LR L 7235712, anti-OpL 2% trans R~k 3
% 400 nm DYEEME L& 2 A, AN 300 a4l &7 & Z A TR & 2N ET L. 35D
TINPLIODICEETDEER AN, WRT TONRBKNOEETH, anti-OpL 23 6EF KB
WCIETHETIZBEZ 300 ELZZ D, ZOBEMEBIBIZIZ L > ORI ERE B S, 15
BRI A S U7 anti-OpLe D YEEMEAAOSITPE 5 BNHEEENC K - TIRE S 72 2 &7
RIS,

ZIT, HERE LT, BUERT S RB U OBEREEA (= F L) IS LT, syn BUCT
N NIEEZFAN LT syn-OpL 6 L. EONALFRIEE L IRE ~5 2 58 R & MGk L7z,
syn-OpL &, anti-OpL & [F#EIC cis (KRR TIZEBWTLEE TH - 72, X B HAE RS G |
cis 1 syn-OpL 1X, 2 2O7 V% LE[MM 52 EThH-o7-, DFT FENLEH I trans K



syn-OpL O 7 /L /LRI FEIX, 81 FETH VD | JLBRMACEUSITE - THI 29 BEIRN D Z & HRIR X
Nz, EEIZ, K[IEAE CTO syn-OpL 73 FEHEAHEMEEZRE LIz & Z A, cs K05 trans (A~ H
PEABIZ R D . ERENER L7 2 & D ISR 72 D N2 FREERT RN DR SN2 b D L TR
FROT N NI Z KT H1EEAZ1T 9 Z L3025, DOPC IZ%f L T, syn-OpL % 10 mol%RM L |
AKHCEREAKFIEIC L0 Mgt A XX 7 v EER LTo, 400 nm OYEE RS L7z & 2 A syn-OpLL
a7 IR ELSEIM LI2E, O 2 X2 7 VNH~BASE L= R A h— 2
DERERLZ T ENREINTZ, ZiE, N7 VNERO—EDEFEIZX LT, syn-OpL DOE % 4k
KT DN L0 EEREBESHERINC R E L otz REIEERZNERICE AT &
ZOND, ZOHBERNS, JUEHMT S RoB DO F L U A~E AT D T L Iy OSEK
BliEIZ Lo T EMACSISIZPE 5 7 0 )V EE 7y O BRPHIES) S m A3 WHA U, 2 DR RIEZ T 25 8)
MRELS BT D Z ERENT, EREFEOILR, B LOM/NZREEHICHIET L Z &0, Hnx
HE LI ERZFHET 5 ETHETHLZ ERNDND,

Photo irradiation at 400—440 nm, DOPC/Azo-NH. = 9/1,
[DOPC] + [anti-OpL] = 0.2 mM, in Water, 25°C
Scale bars: 50um

X3 DOPC & anti-OpL 2> SES 2R 7 LAY 400 nm OYERRENT IS L CTHERA T 5867 %
FRINCAHZE BB 8. FRETE © 400-440 nm, [DOPC]/[anti-OpL] = 90/10, [DOPC] + [anti-OpL]
= 0.2 mM., % K

PLb X EEEAE AN/ N TS anti-OpL Z VT IR T /L T O RBRENEREL A 23R Sz,
Z OIEFA BEE) 4> Mk anti-OpL & W C, RIS 2 Rl A & B 8 A2 A7, 3T3
P & e s o % L C, anti-OpL &7 DOPC V UBE RV 7 v &z iz, U IgE~RV 7 v
Iz, fREENE T DX /37 E GFP ® mRNA #NEl L7z, fifa s U U RE RS 7 Vs
AT 25 LT, XUZANICE EFND mRNA BHlldN~EA S v, GFP ~FlRsius = & 28
FFL7zo 16> T, mRNA OMRNEAZ, fEAEIEY 7 EORG TR 2 2 LR TE S,
Az Eesi o s U, anti-OpL 25t Y UIRENT 7 VEINZ o, SEHNT 5 £ TlE, &
WNEHET HMIIXIEE A ER Do T-, cis (K anti-OpL Tid, MM & OREELS A3 E = & 72
WZ LR ORRTHY . NLERTORMER R E bEAMERH D, £DH%IZ, 400 nm D
RSS2 LT KA ITRT XD 7, BROEREEE LA R T DM EEE R S 7z, anti-OpL
ZEERD DOPC ORN LR SN DR 7 0Tk, RBH LA TH, sty v g
HkDOESEXITE A EBIE SN o722 LD ZORERIX anti-OpL 28 400 nm YEIZRE LT
cis A5 trans (K~FMELT 2 Z & ¢, MIRIE L OFLE 2ME S L. mRNA OHIfRNE AR Thi



LBEZLND,

4 3T3 Mz E e i3t L, anti-OpL 25T U VIRE A~ 7 V2 N ZEHE L7z DAL
ZEBAER - AOLBAREE T E

T ZC i & LCRA%E L7z syn-OpL & W2 st 2 DWW T ORI %, ik i@ » | syn-OpL
IEZ PR @B 21TV, A Z G EE 2, 6o T, N7 NV ORUNERIN~E % Otk
L., BATLHHENE L THHATE S, EEIZ, A 78 A= MHPAXOT7 77— T ANV A%,
syn-OpL Z&Te DOPC X 7 )VOEEFHEICHAE L S, KHHTLE, 77—V A VAR Y
7 VN AT A E N DT DB DR SN, 7 7 — Y U AV AIRIGHEICR L T
L, 79— %FHKT 5, ZOZEEFIHALT, B ETOT I =7 BRRICESW, 77—
DIEMEZ EREIICTHET 5 Z &N TE 5, syn-OpL &t DOPC X 7 VOREKHEIZT 77—
ANAZWIHE L, 77—V BREMR LTI E 2 A, AR WEGYEMEDN R S/, BRENZ &
2, KRS Lot o 7Tk, BYIEENBEE T Lic, RV 7 VNSO BGAZIZ LY |
T 7=V A IV ADREGTEE N BRI S TV D 2 ERIR SN D, EERIC, FmEiEEAlE
AWTHEZAER L, HETS T — 7 BRETo7o bl 25, HBERTE RIFRE ORYSEMEN R S iz,
DED I E o TT7 7 =V U A NVAREM, KIELTZDT TIEe <, —RiIic~v 7 NIz
R SN DEGIEENME T L2 EB 2 Db, XU T ANEHA~D T 7 —T T A )L ZADBGARIL,
77—V ERINBEREE DN L, ZEMT DR EF O LI SN D, BT, TV UA LR
X M CIEHURICERR S L, BONICH R, RIEEND, FEERIZ, v 7 ATk L CERED 7 7
—VUANAEMPEET DL FHD D BITHREEND Z LN b, FRUSK LT,
syn-OpL =& % DOPC XV 7 M7 77—V A NVAEE AL, IH#F5 L2 A, HEICEW
IREf, MR35 2 L VR ST, 2 OFEFIE., SEBRE T A W 2 B E S AT AT X5 T
Ko TALEMIZT T, w4 7 v A — hUH A O THEAERZEE L, MUhERN~EEICE
ATHZENRTELZLETTHDOTHD, ZOHMI, 77—V UANAD LS RAEYHRWE
OIEPERIE, REREZRBUET 2D TH Y | WEEEME L L TOFARMAELZE VL &0
LI END,

PLEX D HITISE U CEE IUET 5 MBS T80 anti-OpL Z A& 4 IS A T
T, VUREROBE ZERET 5 Z LN TE L I EMNRINT, T ORERIL, MAAENT
3 TR OIEBNC R & <KAF L. BEA LR T 2 MK T 2B & 7”950 T4 syn-OpL CIEkaA
WEZIDZE LN LR oT, IROREMEA T 5 Z LICk > T, Htko e 5 BhEH), 1K
EREFECEDHILEZRTHRETHY , o FEINCE S AR FOME L R DR TH D,



anti-OpL Z# H W72l & 2 R L < U U HRE AR 7 L O BEIHE IS AL 5 FEiE & OFE H IR S,
ZOfEF. mRNA O ~DEXEE EHT 5 LN T,

cABOMVMAS - LD

AR CIX, B 7 EOEENZ X O REAE HIE S, =% VA b= A KA b
— U AR Y BRI S AT ADBEREN STV D, ERSR TO R T, KO AW
T, UANAREOBERS THEARBEE SN TN D, o CTRBROEERITEZ A T FEEL
T 5 Z &, Bk W E A SIS L7 RN T 2 R TR L 72 0 | FRCAEW SRR
ICBWCEHERY =L Rd LSS, LrLAaRS, AT AV DBERE#E. AT
TERICIR S 725568 T HREREE D D72, WERE S AT LE LTOIRHBZ LWERIZH 2,
AIRENEE &AL B DRI MEIXIT L A LR, ALRTARBHETREZ L OaHREZI LTV D,
Z DR TARBFIEL, AR & R 2 8 2 o8 TR A LAY &2 WS & 2hic
B L 72 B & rTRRIC T A BANBRFE Th v | BEATEAL AT I CTHEBRAY e P e R 3L & AL & 1 1)
HiLd, —HOBREE /T, 3 KOV 1EB) & BIEAHT THIBE L, R A THIFOA % 0%
BICKRELFET LD LHFIND, FriZ, SHBOMYAHEA L LT, LU 2 O0ONEZGFHE LT
BY, SO BEO/HIFIND, £, BIHEICE EF 5720 BRx 2B EEh 2 R 3 A
PEALAWEBIFE L, Z D5 BB X 2R /e S H I 2 FIREIC 5 . ZERERY . BHZEIATFZE C
HDo EERED X VRV E AT KMIRLND XD 7e, — i TOERE | ZEERRN: L, IR ik
IRIEE A AR AMEAN T 72 FHWTIT 5 2 & ¢ AR ORIR SN & RSB Z IRT 5, 20
TR X o T, AR OA AN LISHAENEESN D LB X TWD, ZOEMNRIFRNA
WZMA T, WEEES AT 5L LTORMMELZ & D58 HEHE L T2, anti-OpL #HW25 2
&C, RIS LT R G &N ~OWE L EN BT 5 2 & RIS CIGE LT, 4.
anti-OpL Oy THEEZEMiT 5 2 & T, MlalEE OBE LA IR EmD 52 7 VO REYE
21T S Z LIk o T, ZOREEDRVIEMEEZ S DICEOOND EZEXTND, ZOHERICXK
ST, BRI ZE AW RNEE Y AT A THLHA T FR L — 3 ATt T 5. KRR IRE
THRIANEE S AT A [T hRL—v a3y ) BPBEIND LS D, REZERIGIEMER &0
HHRE DRSS . AEMBECAEHHITB O CHA S, FIFORRBICEFGTHHDOLEZ T
Do

- B
AT D HI2HT- 0 TXEZEHD Y F L —RMEENY D BRI S0 X
JEEHH L BT £,
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