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(57) Abstract: The purpose of the present invention is to provide a nucleic acid delivery carrier, a nucleic acid delivery kit, and a
nucleic acid delivery method which have an excellent effect of inhibiting cell death after nucleic acid delivery and have excellent ef -
ficiency of delivering nucleic acids into cells. This carrier for delivery of nucleic acids into cells comprises a ribosome having a
membrane fusion capability, wherein the ribosome includes a cationic lipid as a membrane constituent, and the surface of the ribo -
some is modified with a temperature-responsive polymer. This nucleic acid delivery carrier is optimally used to deliver nucleic acids
into cervical cancer cells. This kit for delivering nucleic acids into cells includes the atorementioned delivery carrier. The nucleic
acid delivery method for delivering nucleic acids into cells involves a step for contacting isolated cells with a complex of the afore -
mentioned nucleic acid delivery carrier and nucleic acids, or, a step for dosing a non-human animal with a complex of the aforemen -
tioned nucleic acid delivery carrier and nucleic acids.
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ARG, AR ROEME. SRBIEME. RERMERE. ) v/ ERE
. EEESME. ESEIEARE. BRMAEMRE. MRERRSE) SH'E
Fohd, AEBOKEEZERF v ) PHAEEINIMAIE. FFIC. EBiER
NDORKESEZEWR, RUBKBEEROMBEOIBEIFI LT W En D,
FEHEAANDEZICAWD I EAFFE L., £ EBHEOD B, IS, F
=i, BIBEMER. BEMER Y v/ MBERANOXEICTFETH
%

EKET DI, FICRESINT, MAEK. s i RNA; mRNA, tR
NA., rRNA, cDNA,. mi RNA, BIRSS XX RDNAZENREFS
N3, INSORKERIE. 1ARE, 24K, 3AXAHEHOWINTE LV, Fik.
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[0040]

[0041]

[0042]

[0043]

AFERICEWT, BB EEMITEBMINZEDTH>THE L, BHR. R
TFRETEMINEZEDTH>THELWL, T, BKEBIX. 1TEOEDOEZHE
MTHERALTHLL., FE2BULOBDZEEHASLETERLTE L
W, BBRIX. BLISE®R OMBE OB OIMFEITIRICEN. D, KEEDOHMEE
RADZBEDRICBNDEZEDS, s i RNADEEZEICAWSHND Z &AM
F LW, £/, ZEBOEEHL. FHICREINT, BRIKSCTEEEZET
5EMNTE, BlZIX. 10~10000b p&EiEARISEIRT B EH
TED, §7abb, AFRAOKEBEZERF v ) T7ICLBE, 10~50bp
EVWDEWEEHOREBTHXETRETHY, 1000~10000bp&
Wo ZRWEEH OB THRXIZETETH 5,

<HBREEZERF v h>

KFEBEOREEXZRF v MI, LIROEEEZERF vV 7220 HEDTH
%
AFEHOKEXZRF v MI, EROBEXERF v 7UADEDES
ATEIW, BIZ K. ARAOKEEXZERF v FDOBKRERIE. EdROXKEE
EERAX Y TERE (K. Ny 77— A70—RF) ILOBHI 9
BEEUERY. ¥y NOFERAAEZEEH LBRGAEETH->THE LW
o Flo. BREEEERAF Y TEESUOBIRICIK. KPNNy 77 —FEORY
DIEH, REBEZERF v ) T7LUADHKS (BIAIE, RoyO0—2%F) #8AT
WTEHE LW,

<HARE A~ DIRERIEZEH R >

AFRADOKELEXZEST AL, ERORERIXZERF v ) PR EDESHKE
BRI S ZEMIE TR, Xid. MEGSERF Y ) T EemBEE
DEEFRZE FER<EMDICIRSTIITREEZET 5. MBERANOKEEEES
ETH B,

(FEATFR)

KFEAOKEGERZRICE T EMITRE. ROBESERF v 7 &
MBEE DEERE, BHIN/AHMEE 4 EMIE2 TR THD, ZITRIT |
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

n vitroTfThhad, ThiCLY., HIIERICLRDOKEREERF v |
TN LTI EEIND,

MESXZERF v ) 7B EDESHIE. RRORXMDFEICIYITOZ
EMNTE, BIZIE. BEKERF v 7 EREEE %2, TNENEI <~ DFH (
MEMEM (RDAHEFHE) ) ICHBSH. INLHERETSHET. F
HIDENTEDS

)RY —L—REBEEFETDERES) VEDEILDEIE (NP) . #
IKREI WD, FIC, MBOMERNDEZEYRICBNDE I &HNH, B
:0., 1~5:10THBENTFHELL, 5: 0. 5~5:8THsdZ&
BREUFELL, 5:0, 7~5:2, OTHDZENFEICHFEFLW, UR
Y — L —BBESKREDEREY EDEIL (NP) &, BIFIERELE (
DLS) ICLBE—FEMICLYRIET .

ERE, HEEORFOBRICEIYITIZENTE, BREBEEERF YV TE
B DEESAFE, MEEeSOEHMICRS L THhSL, 37~42CT, 20
PD~4 8BE/A vFaR—rFTBHZET. MIBERNDOIHEBORSEEITH> &
NTESD,

Bt NI, BRI cliETHNE. B M XIFIEE NOMIBTH
>THLL, Ffe. LARORKEEEZER ICH W TREEA E X 1 5 HlfE & Rk
DEDERAWVDEIENTED,

(& 5ITHE)

AEPORIBEZERRICHTDRETRRIE. LROKEEERF v 7 &
e DESHRZE NER<BWMICKRS T 2ITRETHD, ZIREIEIin v
i voTiThhad, chicklW. b bEER<EWIOMBERNIC L3R OIKRERIEE
AF¥xv U 7N LTI’ EEIND,

5 HEE FICREINT., ENE T 2MEOERICKAS U TEEERY
5ENTED, A BOKE, FH FRIRAREN. ETEH. AN
ERE) ICLBREREAEAVDIENTE S,

EhER<EMIZ. FICREINT, FIAIE. YTR v b 41X, F

[}
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[0051]

[0052]

O. Yibe TH0 92 BEVY O XEORASMEOEM TH> TLW
Ehafl

<HBEGEERF v TOHEFE 1>

(EREHIT)

CRELREBMERY T —0&K]

R (2) TRINBNIPAAmMm (N—avaELT72J)ILTIR) &
R (3) TRINBDMAPAAmM (XFATFI/FOELTIYLTIR
) EDEIEENISL : 5DEEGICADELIICDMFE (PFILHRILLT IR
) IBERBEHE, BB, NIPAAMEDMAPAAMEDHKREIZ10g&
L7z, BEBEEZEORBREIC. MPA (3—X)LAS MO V) NI PA
Am®dDO. 028mo I F&ABEDITMA. BICAI BN (PVERSAY
TFOZMYI) 5 8mgilitc, TDR, BEIIH L CTEREBREES
BICL DT AT /%, 7TOCTOBEBESVAIESGET>-, RINED
BAEDREZERICELTHL. HHNMLCOAPLTHBEVWESIFILI—F
WITTHET L, BILBR%ZTo7. TO0O%. BYMERATEN LA, OB
REEZBEIC2ETW. X (1) TRINSZBEELREBFHER) Y —%ZERL L
o TOR (1) TRINDEBEEBRBTUERY T —ICDODVWTKICKLY BATEITL
. TDH, RETERICE>THK (1) TRINZEEIGBER)T—EEIC
BRELE, b, X (1) TRINZEBEELEERIT—OFFEIFS550
OTHY. KICHT 2 TREBRBFAEEIZLI0CTHD, CORBRAF—L
ELLTRICRY,
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[1£02]
= S (H H
HC=CH, o o _L . o )_
HC==CH, HO 'ﬁ (CHz);—C CI: CHy7-—C—CH, y|-|
o—cl © MPA (o] 0—=C [o)
T NH AIBN |
NH + | — NH NH
(CHz)3 DMF
CH | 70°C, 5 h o ((|3H2)3
7N N H,¢” CH4
H,C”  CH, AN N
H,c”  CH, e ek

(2) (3) N

[0053] [AEEBEREINEMERY T —D&EK]

X (1) TRINBZBESEMER) T —E2FMHI AT NI EBEDIC,
EILEA, X (1) TRINDEREREZEERY)Y—:DCC (N, N =¥
SHOANFIUILALKRIAIR) :NHS (N—EROFLRIVVL43R
) =1 :2. 5:2, 50BEGERDLDICEILXFILICERBIETHS,
ERT24FERIGEI R, RIGE, REIEEICEYEIERIOI > Z70ON
FUIRBRZERURE, DI FII—FTIVICED2BEBEZITWV.,. TEBME
LT. X (4) TRINDRAVVZIRYT—%EINLE, KX (4) TKRE
NZRIY IR T —CEREMIBETHSDOPE (1, 2—YAL A
AI—sn—FYtO—3—KAKI¥/—ILFTIV) BNEILT : 1TE
RBEDICTAFYUVICHEEIE, ERT24FARIBI B, RIGERDEAE
WEIINRKRL—H—TNNFa1—LL, BFEEZRIEIIEICE>T, &K (5)
TRINDIEEEHBEREMER) T —42FAR L, CORIBAF—LELL
TR,

[0054]
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[1£03]

s _(_H H
HO—(l.‘l.—(CHz)Z—C c|:—c:H2 < C—CHz/-H
y

o=c¢ o

NLIS
°© | DCC
NH NH —
(|:H (cle , con,
Py 2)s RT,24h
Hc” CH, rll )
Hee” cH,
[o]
s (H H
N—ﬁ—(CHz)Z—C o:l:—CH2 G CH M
(o] o=C [0}
\ [ DOPE
lilH NH - .
CH (CHz)q
Hac/ “eH, |!1
4
He”  CHs @
H3C—(CHa)y {CHz)y—G—0O OH
\ S _LH H
6  SH—CH;—O—P—0—(CH;);—NH—G—(CH,),—C c—cm-)—@x C—CH,7H
H;C—(CH,); (CH2)7—(|?i—O—H2C y) g 0=(|; [s}
\—/ |
TH IilH
CH (CHy)a
n,c” cH, |
/N\ (5)
H:¢” CH;

[0055] [URY —LDER]
FEEMEN20mg &Y, EILLLEN, HFAUUBEETHSBDOTA
P (1, 2=-YFLAANL—3—KMN)AXAFILTVE=ZDLTONRY) :DO
PE (X (5) TRINDIBEEMEELEERIT—%28) =3:70
BEEQRDEDIC. TNETNOEEBEZ/7O0O0KRKILVALICEE L, 2. 70
ORIVLICERELAZDOPE®S>S, DOPEER (5) TRINDEEEE
fEEREER) T —&DOFEILIX. 6. 5: 0. 5& L%k, TDBRKEA.
FTR7SRACKBEEIHE, INRL—9—THEAEEZRIFL. VEY KT 1)L
LHEEE Lz COUYEY RT7AILLICHERKETm I MA, YVEY KT«
WALHRKMIEE. RILTY I ATORI G, T0%. BERET30
DYV —2arvEIFTW, VRY—LOYAXENILLLTHS, TV
W—4F—%BWVT, 100nmDI7AILI—%5BLT, VRY—LDOYAX
HEZIc, TDE. TILERICIYIURY —LEZDBIETHEREL, EHNOD
 REAHVRN (1) TRINZBEBREBERY v—ICL VBRI, EMEf



WO 2016/199895 16 PCT/JP2016/067382

[0056]

[0057]

[0058]

[0059]

1ICRBDRY —LEEEL L,

(Lb&f 1)

AveErOYzHBED)RT7zIV%3I (Lipofectamine
(B8xrEE) RNAITMAX) Z&fEL. ThELEBRHITICHEDURY —L
bl DY

(Lb&fpi2)

JIRY —L%HEET BERIC. DOPEIICR (5) CTRINSIEEEHEE
INEMHR) T 525 TICITOAD o> e mUAIE, EREF1 & RAROFIRIC
Lo T, LBEBIZ2ICHRDVRY —LEFR LI, LEBBIZ2ICHEDURY —L
id. REAPN (1) TRINDBEBRBFER) T —ICLYEBHIN TARVLR
LS. ERFITICEZVRY —LERKRTH D,

(Lb&13)

EREFI1ICBVWT. X (1) TRINDIBEREERY T—DRDYIC,
PEG (RUTFL>YJUId—., HF=E: 2000) ZAWLLREUA K.
EHEFI T EEBROFIRICE > T, BBISICHKRS JURY —LEERL T,

<s i RNADHEAANDZEZEERDILY 7S5 —EFHORE— 1>

EREFI 1. A1 ~3ICHED VRV —LICDOWT, ThEh, &BEED
BEFRODBIREZER L., COBRE=AWVWT, HKEOH e L affifa~Dix
EET2/, RERE LTI, WY 7 x5—EEMAIFITSs i RNA (¥
TV /) VRMEDs i RNA duplex) #AVWE, UFIC, £
B, LEBBI1 ~3ICDWTD, s i RNAESEESEKEDPERFBICHIT S
. FThThoYRY—46LEs i RNAOE%ETRT, A8, s i RNASES
HKEDDEEHRDs | RNABEIX, 2TREEA50nME L,

EREFI1 : VRV —L—s i RNAEE&E s i RNA (NP (8%&
> EDEIE) ) =5 11

Lbg51 s i RNA: YRY—4=0, Tnmo |l : 10ul (A£2E
hOSzVHED)RIZIVHYI Y GEREFICOBLUIZKRET) 10w 1)

te#I2 - YRy —L—s i RNAESHE s i RNA (NP) =5 :
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[0060]

EeEEl3 - YRy —AL—s i RNA#EASAE. s i RNA (N P) =5 :

BEHEMICIE. RTFOLDRBET. RBEDESHKDOOERDERE ., &
BRI~ DEZEETT o 7,

F9. 6we |l | 7L—FEAWT, TNFNhDwe | | TREBESO
NM&E75L>5ICs i RNA%Z (non FBS (GEDIRRIRME) (L&
MEM (&R wZEEM) ) ) ICBAELT. 851256 u | &£LT, boMEH
BL, . =G 1. LLEH 1 ~3IC{EBZENREFRDYRY—L%Eno
n FBSiEl (MWEMEM (RDMEEM) ) 1256u | ITHEIE. 5
SEBEBELE, Chd2DMnon FBSIEMARETZIET., URY
—AL—s i RNABESKRODBEKRZERL., 300EHELL, TOR., &
B FBSIEEMTIm I IZXRTYy Lk, XRT7 vy FO®RIC, GIBEICS

OX10%cel ls / mIMDBETG6we | | FL—KMIFWVWTHWLH
e L affifd (FE%EME) OFiE JRY —L—s i RNABESEDSH
WRICEZ T, 37CT48EFEA YyFar— Lk, 1rFarR— (& *
nTNOwe | | HhSBMAZEYFRE. P B S TH5EERLAMIEEAER (
Eyhd—ifaid@ilec B RFEA4F) ) 2250ul “we | 110
Ao TORETIONA Y Fanr—MLER EXYF 12 7ICK UM
ZIEDNLTH DL, SonBRETA/7O0Fa2—TJICB LA, TD%k. T4
IO0Fa2—T7%—-8O0CTHEBIE, MigzmEItA, MBEEZEREIEAL
%, STCOBETABREMEIE., 12000 rpm, 4C. 5H5DOFH
TRDZITW., REPEXBEIE, BONLLELEADISE90u | 2D
TAOOFa—TICBL, TEIHAH10u 1 %296we | | FL—MICHA
BIZS50u | EVAY—VEREMATEMLUEZITW. He L aflifgR
~Ds i RNAZZERON D 725 —EEMEANELE. L7 25—EF
Mg, MEINEFREMSEESEZC (Count per Second) &L.
NneaYIINIDEP (Protein Abundant) TRLAELTDA

AN
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[0061]

[0062]

[0063]

BRFENE (C/P) &LT, ThEThOBRAEHAEICDODW T MET > £
o 7hP, LFEEDMICs | RNAZMBERNISEEL TWalLWHe L aflifdDiE
H10ul%#96we | | TL—HKIZIA. BCA (E>>VIO=ZVER) 7v
¥y hEERLT. BCAEBERAEZO~Tmg./m| OHEEDRESE L
TREREZERLTHLIVNRNIEEETW. BHAXECRKRUTIV/INIEPH
SROLENIBMNFENSEZE (CP) 2100% (control) &L. k£
SEOERES 1. BB ~3ITFHEBILT T S5 —EiEMEBNICEEMEL &

(BRI 1)

ERHEFI1ICHEZ VRY —LICDWT, s | RNAEDEAGKEERE T
)Ry — LB THIIERANEE L 2RUAE, 2 TEREABRORKET,. L
7o —EEMZRNEL K,

(BRI 2)

BB ICHRD ) RY —LIZDWT, s i RNAEDOBEAEFEEKRE T,
JRY — LB THEAANEE L SUNE. 2T EREFEROFET. L
7 x5 —EEMEZREL K,

<s i RN AR DXZER DML FEDRE>

96we | | FL—rEAWVWT, ThEThOwe | | TREBE100n
M&iadL>iICs i RNA%Z (non FBS (GEyvpalRmE) (MEM
EM (DA E) ) ) ICRELT. &5t125u | &LT. SoEHE
L7z, 5. =M1, LB ICHEDZZThEThD) RY—L%Enon F
BS#HiH (MBEMEM (RDWNEIEH) ) 125 u | ICHOBIHE. b5 oEEE
BL, Ch52DMnon FBSEMAERETSZIET, YURY—L—
s i RNABSRERDODEE AR L., 300MBRREL . TDK. oK%
FBSIEBMTImIIKARTY T Lk, X X7y 7D#EIC. AIHICS. O X
104cel ls/ mIDEETG6we | | TL—MZEWVWTBWIEHeL
atlifd (FESREME) OFME YRy —L—s i RNABSEDOSEKRIC
ZZ. 3TCTA48HMEMI FaR— L7k, 1 Fax—bMLELEIC. %
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[0064]

[0065]

[0066]

[0067]

nThowe | 1ICTWST-—87@K (At HE Ce |l | Count
ing Kit—8 — RE{Z/EEARMAEE) 21 0u | IIXT, FIC3

7TCT30QMYFar—bLTHL, 450 nmOERELAEL. HHiE
SERLZAE L, £, ROEOHe L aflifgic DWW T, 450 nm#%l
EL., COREEZMBEEEERT1IO00% (control) &LT. LEEOE
FefEl 1. EREBN T IC 4R D MERR A A7 SR A AR R I R L 7=

(x$ BRI 3)

EREBITIC/RDYRY —LICDWT, s i RNAEOBAEFRERKRET.
)Ry — LB THIEERANEE L R E, £TEREPEHRORXET, M
fREFREZAE L,

(xtERHBI4 )

LEEBI 1 ICBRB URY —LIZDWT, s | RNAEDEESEERRE T,
)RY — ABMTHIEERANEE L 2SUMAE, 2T EREBEHOZET, M
REFEEREZREL K,

<FHiE SR>

BT, SEEFIT. ELEFIT, WEREAIT, 21I20WTDILY 725 —EF
MORIERRETT. H21C. EMEFI1. hEfl1 ~3. JEH2ICDOWT
DI 75 —EERORERRESRT. 31T, EREGFT., BB, &
BEIS. 4ICOVWTOMBEGFERORNERRERT

H1ICRe I3 74&Y, VRTJZVSIVERAVWTs i RNAZEELE
LEs B 1 IR ZIILY 7S —EEEE. REHR (1) TRINDERERS
MR T —ICEYUESHRINAZYRY —LZAWVWTs | RNAZEELLER
BITICHRDILS TS5 —EEMIE. AETHDIIENERIN, T K
21T SIS, BRI ICKRDILY 75 —EEMEIE. LB 2104%
L7 S5—EEE (RAHMNPR (1) TRINGEBEREER) T —ICL
YT N TWARWLA. A1 IHRDYRY —LERABKOEBREET 2
DIRY —LERAWEZTDOIY T 5 —EEN) | LRAISICHEZILT T T
S—EEHE (X (1) TRINZBELEUERY v —0RbDYIC, REHLSP
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[0068]

[0069]

[0070]

EGICL YU EBMHIhcmlsiE, ERGITICHRDZIVRY—LERLYKRY —
LZzRAWEEZTDIL T 5—EEFEY) LY, VW EP’EEIh A, Th
SOERLY. REEZBERSMERY)T—CESRLELVRY —LIZ. KE%
PEGTEBMLAYRY —4A, RUKEDAEEEHL TOWARVWIRY —L &Y,
B DN ANDEZMENMEBNTH Y., #RBTHDIVRT7TI9IV &
FEHROKEEOMBEANNDEEMNEEEFT D NI NI,

B3I VST &Y. EHEGTICHRDIMIEERIZ. LB 1 ICHD M
AEFRLY, BRIENTVWR I ENRINAE, Lird, EEHI1ICHKRS
HMEEERIZ, RUBEOHeL aflif (cont ro|) OffadEERs,
BEOMBELEERERLE, TOIEND, ZHEF 1 ICEDIMBLEESR,
MERTHDVRTL VI &Y, REEEEROMBZD IR OINEINRIC
BhBIENRINE,

PlEDZEnn, ARPFORBBIEZERF v ) 7. ZREEOMBENADEE
PRICBN., RIS, BERESE LTHATFAVEREEESTICEMDPDLT
. BESEEZROMBEOBOIFIIRICENS Z NI NA, TOEAK
. AEBAOKEEERF ) 7IE. VRY —LOREHIBEREERY v —
TEMINTWSE ZET, TREFABTHERE TRKMENMERI . BhFF
VIEREEIC L ZHMIEEMAIEI T 5 & TRETHY ., BELEFICLYKRY
R—DEKEE R D EICK Y IKFIBAEL LHIREFEMAESEm L L, ERE
HEEAB T RAEICLY VY Y — LA RBETHIREANEEREBEIEET D
ZEDNTEDNLEHERAIND,

<s i RNADHIIERA~DEZEZRDILY 7 x5 —EFHORAME— 2>

ERefl 1, EEAIT . LEEFISICHEDVRY —LICDWT, EhEh. &
B DESEDODOEEEFEL., COOBEERAWVWT. ERDEBELXHTT
EOHe L atil@~DEEET o>/, S LT, LTz 5—EFEMHE
T SHs i RNA (< ¥z /248D s i RNA duplex
) AWK, BUTFIC, =M1, LE®FAIT1ICDOVWTD. s i RNACEERF
EDDRBRFICEITE. ThEThD)RY—LEs i RNADEERY, &
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[0071]

B. s i RNAELBEAFEDODERFDs i RNAEREILX, 2TKRBESS
OnM& L7,

EEBl1 VIRV —A—s i RNAEEE s i RNA (NP (%<&
> EDEIVEE) ) =5 11

LbEB1 s i RNA: URY —4=0. Tnmol :10ul (1>E
hOSTVHEDVRI VI GREFICOBLIZRRET) 10w 1)
te#fI3 - VARV —L—s i RNAEBESHE s i RNA (NP) =5

BHBICIE. UMTOL DA ET, REBEOEESHRDOIBIROIFR S %
BEDHBE R~ DEZEE 1T o 72,

F9. 6we | | TL—FEAWVWT, ThThOwe | | TRIKBESO
NM&ERZEDICs i RNA%Z (non FBS (GEDIRRIRMEE) (ME
MEM (&P @ZRIEM) ) ) ISEAELT. 851125 u 1 &LT, 59MHE#H
B L7, fths, MBI, LLEBICHRDENETRD)RY —b%inon F
BSiHEi#H (MBEMEM (FRADWEREM) ) 125 u | ICoBIH. 5oEEE
BL. Ch52D0non FBSEMAERETZIET, VARY —L—
s i RNABESARDODDEHEAZER L. 300MBEL . TDER. 98KR%E
FBSIEEMTImMIICARTY Lk, XZT7 v 7O®KIC, gIHICT. OX
105cel |l s/ mIDEET6wWe |l | FL—KIZEWTHBWEHeL a
e (F=ESEmME) oEthea )Ry —L—s i RNABAFODBIRICE
AT. 30CXIF40CT48IgEaM »yFarx—bLk, 1 Far—|(1&
ENThDwe | I HOBMAERYRE, PBSTSHEFRLMEEERE
Bl (Evhy—riilgiafilLe B RFA4A2F) ) 2250ul /we |
| MMA e TORETIONA YFar—bLEK, ERvF 4V TICLY
HEAEDNLTHL, BOENEBERERA 7 O0F2—TICR LI, D&,
A 0O0Fa2—T%—-80CTHREIE, MEETHEIEL, MExEREES
/%, 37 COB/ETEREMBAEIE., 12000rpm, 4C, 590
RETEDLDEITV., REYELERIE, §5NELEADIEO0M | &






