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BERTEI2RYBICREI NV, BENKHAS, SREALHEEH - ¥
A—RTF R -—EHEAUBBEROIEFTERETINGESZ, VU HA—RTFREL
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N9 ZDNAKE, BIZIE, ThEZhiAEEMEL, SBHEERT. EHEGRTE
J0—=—VJ0L., ThoL%EEHFRE LTPREITHOEL THETIHN. HDWIE
BEFOMAEDERIIERD SIEFEMICEKT 22 &N TE S, 55 N7RDNAR
FEDYHA—RTFREDI-RTZINAE A, BEATEICLYSA4—> 3
VEBIEIEY —KEHNAEEI-RTIINAERFT 2 ENTES, MR
fae KA Y ONRRANICIZ, CARZ BEMREREICRTIIE L0, ) —
F—EAHDNI SICMMINT VB ENFE LV,
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AV EHAEDETERT S ENTES,

HMBEAEY Y RAS Y, BEBRAAVYRCHBAS TFHIVEERXSAY
11— RY RBECHERIT. SEIRMAPFTRAMTHY., HEXEFETHIhE
CENLOBRICEDOVWT, THIRENMOBZICERXAAY%ZI—-RK335DN
ATEZERIS T2 &N TES,

FDLOICLTELN MEGE XMV, ALY RXAM Y B
BB NAA VRTINS TFIVGERAAVZENENRI—RTSDNA
BTF &, BRICLYERTZ&ICkY., CAREI—RTZDNAEEE
TBIENTES,

BONKCAREI—RTBDNAK, ZOFFE., HDWE, BEYAY Y
A—RG/ XEBITY T FILFEMMLAZRIC. THERTEENR IO
E—Y—EEUERERII— FELLEFTSIRAIRRIS—ICHAT S
ENTES, THIIRTHRENRIOTE—9—& LTk, HAEMMEIE CER
BaSRa 7OE—4—, SVAOTOE—4—, LIRFOAE—F—, CW (1 K
AAAYANR) TOE—F—. RV (ST AREVAILR) 7OE—%—,
MoMuLV (EO=—<7 RHAMFEV A LX) LTR, HSV-TK (BHAJILRZJA )L
ZFITVERFT—FE) TAOT—F—REEAVDIENTESZD. ThbHIC
REINARW, T, THERBIEMNICKIETSCD3, CD4, CD8ZE®
BLRF/OE—9—%2AVDIEHTED,

CARZI—RYTZRNA, H#FELLIEmMRNAK, gl&cCARZI—F
TEDNAZESUOREANI S —%EFRE LT, BALHNOA Y E NOEGER
ICTMRNAICEET DI EICLYARTZIENTE S,

(a—2) HEMTCRZE I— KJ %R
APHMEICSWT, [THREZEH (TCR) | &k, TCRE#H (afH.
BEH) DFAT—HHERIN. MEXEENER-HLA (& N3LKBERE
) (MHC ; FEMEBES B TESH) BERERE L T THEARIE
THIVEEETIERERERRT 5. ThZThOTCREFTLEBEEE
fEIEA SRS N, TEEEICIE. 3D0MEMMRESEE (CDR1, CD
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[0025]

[0026]

R2, CDR3) »F&ET 3, T/, ARPTHERBINSTCRIZIE, TC
RDagHE BHEMINTOF AT —ZBHLTVWEIEDEIFTTRL, KRESA
YT—EZERLTWEH0H82IN5, I5HIC. &TCRICIF. EBHEEFED
—EWELLIELHEZREBELELEDOY. 7I /BREINEZEARZILED, A
MTCR(soluble TCR)E LD EHEBEINS,

M. THARMETCR] &id. AFKBEOREE S/ RHTOZNMETHZ TH
BICE>THRMETHZEaEHKT D, ARETCROT I /BEEIIE.
AFEBPOREES /HFOERMMETHZ THREIRKIRTINEMETCRER
—TH>TH, BAR>TVWTHLL,

AFEBEOREEF /AFICFERINSTCRE O— KNI 2%ERIX, ZEMTHED
RETREREME (Bl PARRRTF RE) 2RHENICRHBLBZTC
ROaERVLEEAI—RTERIETH S,

BRBIEBARROAEICLIYARTZENTES, BHOTCROT X/
BRECS & /- A RBBECII DN AR TH 2 HBEICIE. ZBINICETE, BfIZIE b
FHICDNASERNASE A ST 2D B LK IEX LAE—EA—1N—5vTT
24 1) IDNAKESE %A . PCRiEGibson AssemblyZ4 R L TiEHET 22 &Ik
Y, AEBPBOTCROLRXIE—E %2 1— N T 2DNAEERT 5 &ENHETH
%,

BHOTCROBEI AR TAWEEICIE. FlxIE. BMOTCREZRITT 2TH
REEz2OHEEAISENOTHEZEB L. COTHMEMNST(RZI— RT3
BEEEEBD I ENTESD, BANICIE. £4& (Bl M) HOTHREEZSET
ZHfRRER (5 - PBMC) ZHEX L T. BERODTCRAERH I 2 e REmMED T
EN—TOEETTCINOOMEEREZRBLANSEEL. JOHMBER
Mo, SMERENRRERRT 2MEICHT 2824 &, (D8P CDAZDHIA
REMBREEZEBEE LT, 2AOFETCEHMBERANR 2RI T 2% 5
BEMICRBTATHIEARIRT 22N TE S, THREOSKRENRER2RIET
HHARRICH T 2REMIE,. FIAE, TFAMOY—Tvt4A, ELISPOT7 v &
A XISHIREEES T v EA R EEZMB L TUET 2 2 &N TE 3, RIECTHIAR
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[0027]

[0028]

EE2ET2HBESL. HlAE. BHOTRAE# T 2MBEXRANRRERRT
DMEAEZ<ETREME (Bl PAREDREBEE. HDWIE. ZMEOT
EN—FREZIEN—TTRILRLEBRERE S EMIE L THRESES
) NOoRENT B EMNFFE LWL,

BUSCEBE L /-THIRRA S EEICK UDNAZHIE L. 5%DNA%Z 58I LT, TCR
DEBEHOKBIT #EICTCREEGTFABIEL., YyA—=VvJ 95 &T.
AEPOBBABTOND, T, BAICLYMMEN SRNAZHEH L TDNAZ &
L. Chaghile LTTCRa R BEHOEREBE L ThENI— RT3
BICHEBNAT Y FEY RS54 —%BWT, 5’ —RACE (Rapid amplifi
cation of cDNA ends) A7) &ICK YA T EIEHTES, 5’ —RACE
EREOBFEICLYITZIEL . BIAIE, SMART PCR cDNA Synthesis Kit (
oOVvFy IHE) OLDRBRTEROFY MEBVWTITHIENTES, 56
NETCROaHERUVBHEAEZFINEFNI—RTSEDNAI, FIEECAR%ED
—FIT2DNAERAKIC, BHARRENII—IIHBATEIENTES, a
HEI—RITZDNAEBEAI—RTEZDNALIE, B—DORIF—ICHE
ALTEHELWVWL, FIEDRIG—ICHEALTE LWV, A—DORITH—ICHEA
T2 BRENVY—EEEERY) A MOy 2ICRRLTH LWL
CE/VZMOZVVICEBRLTHE LW, RIBEDBS. WEEI—K$ 3D
NADEIC I RES®FMV 2ADELIARY SR MOy VARREHE
TREINERINEEAT 2,

/. TCROEEAEI—RTBRNA, FFL<IEmMRNAEE, HxiE

ERENIY—%GHRE LT, AIEcCARZI—RTZRNAELEKICL
T, AT B ENTES,

(b) hF#MHieE

AIHEICEWT, THhFFHEEE] & EEZMpHR EDFR L p
HCBWT, EROEBRAFOBELENRT 5, ARBORRES /A TICE
AINh2ahF4 HEERRICREI NAWD, FIZAIE, W0 2015/011633, W
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R3g, &YFFLLIF, —CH,—0—-CO—R¢TH%3,

R41Z, KEEF. —CH,—0—-CO—-R7, —CH,-CO—-0—-R7&f
lE—R7TH %,

R4l&, ELLIE, KERFELIEF-CH,—0—-CO—-R'TH%,
R4k, &YFFELLIFE, —CH,—0—-CO—-—R'ThH%,

Re, ReEBLIURE, ThENMHIIL T,

(1) BEEROC .o PILFILESLTEHEROC .. 7T ZILEHN SR
EN212FLE2DODEBHRETERINTVWTELWVWERROC .7
FILE,

(2) BSHIROC , 2, 7IFIESLIVCEEROC .. 7T ZIILEDIHE
EN21D2FALIF2DODEBHRETERINTUVWTELIWVWEHEHRDC ,_,, 7L
FZIVE, T

(3) BESHIROC , oo 7IFIESLIVCEHERDOC ., P T ZIILED HE
N3 1 DFLE2DOOEBHMETERINTVWTELWVWEHFIROC ;_,, 7
AVIZNETH S,

R85, RSBLUVRIE, TNENMIIL T, HFF LI,

(1) 12FLIEF2DODEHKRDC . 7ILFILE (FFLIIEEHRKRDOC,
1o ZIFIVE) TERINTWTEIWEHRRKRDC . 7ILFILE (FF
LLIFESEIRDC 41 s 7ILFILE) |
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[0249]

[0250]

(2) BHIRDC , ,, 7T ZIE (FELLREHFHROC s 7ILT =L
). FkiE

(3) BESHERODC ;. 7IAYIZIE (FELLIFEHRDOC,_,s7ILA
CIZIJIE) TH?,

RS, REBLIVRIE, ENEFNMHMIIL T, LYHFF LI

(1) 12FLIEF2DODEHKRDC . 7ILFILE (FFLIEEHRKRDC,
1o 7 IFIVE) TERINTWTEIWEHRRDC . 7ILFILE (FF
ULLIZESHIRDOC o1 7ILFILE) . FEIE

(2) BHEROC ., 7T ZIE (FFELLIGEHROC,_, s 7L =L
) ThHd,

ReBIURIE. TNENMILT. Ci_sTIFIETH S,

ReBLURIE. TNEFNMIIL T, Cr_37IFILE BFELIEAFIL
) TH5,

FELCIK & (1) & £ERX (1) LsnT,

LA Croooa7IbFLVE (FELIEC . 7FLVE, JYFFEL
KIC_sT7ILFLVE) THY.
ntt, 1OERTHY.

RTA.

(1) KREF.

(2) 12FLIE2DODBEHROC , L. 7ILFILE (FFELLIZEHERDC,
S PIVFRIVE) TEERINTWTHLIVWEERDOC L, 7L FILE (FF
LSIZBESEIRDC o, 7ILFILE) | FEIE

(3) 1D2FLE2D0EHEHRDC ,_,, 7 rZIVE (FF L IZEHEKRD
Co127ITZIVE) TEBRINTVWTELIVWEHRDC . 7Ty ZILE

(BFELLIZEHERDOCo_ 1, FILTZILE) THY,

RzA, —CH,—0—CO—R%F/%IET—R5THUY.
R3p, —CH,—0—CO—R¢Z/E—ReTHY.
R4H, KEEFE/HWE—CH,—0O—CO—-R'THY,
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[0251]

Rs, REBLVTRIA, ThENMIIL T,

(1) 12FLIE2ODEHERDC,_,, 7IFILE FFELLIEEHERDC,
1o ZIVFIVE) TEBRINTWTHLIVWEERDOC L, 7L FILE (FF
UL IXESEIRDC -1 s 7ILFILE) |

(2) BESHRDC,,_,, 7T LB (FFELIEEHRDOC ., s 7IT =i
H) . TkiE

(3) BHERDC:_, 7L AVIZILE (FELLIZEHROC,,_ 157
JIZIE) THY., »D
RgBIUTRgHD., TNENMHMIIL T, Cr_s7IFIE (FFLIEC 37
WHFIVE, FICFELLIEXFIV) THS.
tEMTH 5,

FUBELLLIE &M (1) F. £8R (1) K8V T,

LA Croqo2 7 FLVE (FFELLIREC s 7IFLVE) THY.
nbt, 1OEHTHY.

R'H, KRERFTHY.

R2p, —CH,—0—CO—RsT#HWY.

R3p, —CH,—0—CO—RsTHY.

R4p, —CH,—0—-CO—R'T#HVY.

Re, ReBLITRIA, ThENMIIL T,

(1) 12FLIE2ODEHERDC,_,, 7IFILE FFELLIEEHERDC,
o ZIVFIVE) TEERINTWTHLIVWEERDOC L, 7 FILE (FF
LSIRESIRDC .1 s 7ILFILE) |
(2) BHERIRODC .. 7T E (FEFLLEEHRROC - s 7T =
H) . FkiE
(3) BEHERDC;_ 1, 7N AVIZLE (FFELLIZEHROC,_s7IAh
JIZIE) THY., »D
RgBLUVRH, TNETNHIIL T, Ci_s7IFIE (FFLLIEC 57
WHFIVE, FICFELLIEXFIV) THS.
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[0252]

[0253]

EEMTH D,
SYFELLIE, &% (1) . EEBX (1) IE8VWT,

LAY Ci_g7IFLVETHY,

nd, 1OEHTHY.

R1A. KRREFTHY.

Rzp, —CH,—0—-CO—RsT#HVY.

R3p, —CH,—0—CO—R¢THVY.

R4, —CH,—0—-CO—R7THVY.

Re, REBLIURH, ThENMIIL T,

(1) 12FLIE2DDEHEIRDC 1, 7ILFILE (FFLLIFEHRDC,
1o ZIVFIVE) TEBEREINTWTEHELIVWEERDOC . 7ILFILE (FF
ULIZFESERDC .15 7ILFILE) | FhiE

(2) BHIRDC, ., 7T ZIVE (FELLRBEHFHRDOC,_ s 7L =i

=)

THY., h>

ReBLUPRH., THENMMIIL T, Ci_37IFIE (FFLIEXFI)
THD.

EEMTH D,
FEROBRBERTRINZLAEMOEE LT, FEZWNICHFRINDIE
PIFELL. BRI, BRIBEEEDRE (Bl FhYDLE. hYILERED
TIVAVEREIE; AIVY O LB, TRV ILBEOTIVAY) LHEEREE ;
TIVZZOLIR, PYEZVLR) . BBREEODE (Bl MIXFLTZI
v NJITFLT

DI&/—IT7Iv, bOXS

v, By, Ay, T/ —-IVTIv, VIH )
N v [M)ZR (BEROFI A

FI) AFILTFIV] tert —TFILTFIV, 7O FINUNTIV, R
N_

11

Vi

=TI,

VINTIV I 7anFIULTIVN N=IRVINIFLVITI
vEDIR) | ERBEREDOE (B, 7 v{ekRE. BE. RIEKER. 301k
KFRER. THER. WMER. ) VEREDIR) . AMEREDE (FER. BFER. MU
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[0254]

[0255]

[0256]

[0257]

VA OEEE. 79IV, 7B, P avis BREE. LAV, TV
B, JONVEE UVOBR. XY VRIKRVEE, RVYEVRIVEKEVER p— N
IVRNKRVEBEDER) | BEMTI/VBEOE (FL¥=v. VPV, F
WZFrEDE) RIZBETI /BEOE (FRIASF VB, JILYIVE
EDE) HEIFLNh D,

AFBAOREE S/ RTHRICEET 2LBEICEDDI N F 4 VIEREDLLE
(ENW%) 1. BIZIE. #91 0%~#80%. FFELLIFHW20%~HW70
%, YUFELLIEHNA0%~HOE0%THEH, ThLIREINDL,
LEOAFAVHMEEIF1EOAZAVWTELWVL, 2BULEZHEAED
FETHWTHLW, BRODFF VHEEEZRW2SE. AFF ViEiRES
RE LCRIEDEERERZ ZENMFE LW,

(c) 3ENFAvikiEE

AREEMZICSWT, T3EDFAVIERRE] k. hF+ v ERREUADRE
BEEKL., EEZHHAEDRIR LApHICSEWT, EKROEERERLR
WIEETH D, AFBAOKERE S/ HTFICERINIELFA U HEEEELT
&, BIZIE. Y UBEBE. X704 N, PEGEEESNIZETFLN S,
DUBBEE LT, IR, BREEMREARANDCARXIZARMTCRE I —
N 2REBOXEEERH DL, BBEREICRFELTHD, HEE (R
HMERRUCFIVAXRIER) EOMEEZHEELLAVEDTHNITRKICREI L
. FAE RRT77FINAY Y, RRIT7FINIS/—IVTIV, K
ZAI7FINEY Y, RRT7FINNA I "=, RRAT77FIVE N
WM IWALFANERRATZ7FINaAY Y, YYKRZTZ7FIIA) v,
DYRATZ7FINITY /=TI, DNV MNMIEKAT77F20L3Y
I VFVLFANKRATZ 7 FINA ), PRAFTTAMIVKRRAT7 7F2)10
Do FREZVILIANKRZRTZ7FINIY) VEREFLNS,
FELWYVEEE LTI, YRAF7AM4IKARRT77F¥)La') > (DSPC
) VA VLFANRRAT7FINAY Y (DOPC) P/ MM IWKRRAT 7
FINaYr (DPPC) . DAL AAIKRTZ7FVILTY) zO—) (DOPG)
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[0258]

[0259]

[0260]

[0261]

WM ALI-WRRT 7 FIT Y EO—I (POPG) | /N1 X
NIWERZ7FINTY A=) DPPG) . VAL AAN-RAT7FVI
I8 /—=IFIY (DOPE) , /S M LNALAAIKRRT7 7F2ILa) Y
(POPC) . /SWI M IWALAAIW-KRRAT7FIINITHY /) —IT XY (POPE
) . BECTFVFAAWERRAT7FIINIY /=TI V4-(N-TL A4 3 KX
FI)-voanFhty -1-AIRFT L — b (DOPE-mal) AZEIFHLh, LU
87 L < &, DOPC, DPPC, POPC, &L UDOPETH %,

AFEBPORESF /HNFRICEETZ2LEEICEDZ Y VIBEEOLLR (£
%) 1. BIZIE WO0%~#I0%. FFFELLIFHE5%~HW3 0%, LYHF
FLLIFHNB8%~M1 5% THYES,

rtEED) VEBEIR1EDAEBWVWTELWL., 2BULEZHAEGHLETH
WTHEW, BROY VIBEEAWVSEE. ) VIBESAE L TRIGEOLHE
ERBIEMNTFELL,

2504 REE LTI, JLxFO—J)b, 5a-aALRY/—J, 58 -
2728/ =)k ALRFYI- (27 —eROFY) —IZFILI—FI
c3ALRFYIL- (47 —eROFY) —TFLI—FII, 64 +3LR
)=, 5a-aALRYY, ALRF/Y, 5a-dLRY /Y, 5B -
ALRY /Y, ALATFYILTFHA/ I—"HBFLh, BFELEALRT
A—/ILTdh b,

AEBFOREEF /NTFHRICEETZ22BEICEHZRT0O4 REDOLLE (
EN%) 3. BETZHE, BIZIEHT1 0% ~#60%. IFHELLIFHT 2
%~#58%. LYHFFLLIFEW20%~#HE5%THYES,

FERORFO4 FEIFT1EDOAEZRAVWTELWVWL., 2EBULEHEAEHE
THWTHLW, BBOX 704 FEZAWVWSIEE, X704 FELEEL
THIEBDLERE LD I EDFTFF L,

ANEFHEZICHWT TPEGREE ] &k, RYTFL > ) a—JL (PEG) &fE
BEORERDOEEKRERIKRT %, PEGIEE & LTI, BIX X, AFKBADIEES
JRTFOREENFILEI2HMREBETZ2HEOTHNIERHICRESINT. HlX



WO 2019/131770 118 PCT/JP2018/047872

[0262]

. ITNFILFERTOEILEEE LZPEG (PEG-DAA) . 72 ILT )t
O—JL &#54 U7zPEG (PEG-DAG) (fIZ (&, SUNBRIGHT GM-020 (H3h) ). 7K
277 FINIH/—VTIVRED) VIBE &S L/PEG (PEG-PE) . +
SXRKREQYYas—bMUPEG (PEG-Cer) . AL RFO—)&EaAVYTal
— N L7<PEG (PEG-cholesterol) XiZ NS DFEME, XIZINSDREEY
. MPEG2000-1,2-Y-0-F )L F JL-sn3-hIREA IS ) ) K (PEG-C-DOMG)
108 -(1,2-U I YR M U-3-TF O FO)-AIRFH I R-F,6-T
FXYF VI ZNIANNEAI-w-AFI-RY(ZFLTYa—) (2K
PEG-DMG) ZA'Z(F 5N 3, 1FF LULPEGEEE & LTI, PEG-DGA, PEG-DAA, P
EG-PE, PEG-Cer, RU'Ch LDREMAEFLN, LYIFFEL I PEG-Y
FTUNFFITOENLAYTas— b PE-Y I UYL AFTTOENL Y
VaF—bh PEG-YIYZRFINAFRITOELDY T a s — N, PEG-U/NL
IFIAFTOENLTIVYaS— b PEG-PRFT7)IIAFTTOENLD
vIalF— MO RBENSEIRINBPEG-DAAD Y YV ar— b, RUEND
DREMTH 5,
PEGOBEAERIME LTEXA MU EDMIC, %abd 2 THARENLL) H
VRERETRLHDOTLAIREPN-—EROFIRID VS IVILES
AW ENTED, THIRREMLLY AV REEET2ODOEREES
$5PEGHEE (KBMER IRinRIGEP EGEEE] EWH5BE1’H D)
ELTIE. BIZIESUNBRIGHT DSPE—020MA%, SUNB
RIGHT DSPE—-020MA (BHH#) #BWVW3I&ENTES,
AFEPBOBEF /NFHICERET22BEICSHDZPEGREEDLLE (£
W%) &, BIZIE. 0% ~#20%. FFELLIEHMO0. 1%~#H5%. &
YIEFFELLIEWO. 7% ~HW2%THYES,
LERDOEPEGREEICLEOZRmRIGMYEP EGREEDLLE (TIL%) &,
BZE WT10%~8100%., FELLIFW20%~%100%. LYHF
FLLIEIM30ON%~M100%THYES,
LTEEDPEGEEEIX 1 FEDAZFHWVWTH LWL, 2EBULEZHAEHETHW
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[0263]

[0264]

THd\Ww, BROPECIEEZ AV 21545, PEGEEELMA S L TRIGSOLERE A
BT EDTFELL,

AFBADOREEF / HFIE, REME. HICBSRED D billattfzsia
O THIRE»., BAREZED NKHRE., B3k, v /07 7—Y, BHRMEES
 WICNKHHRROMEZE T 5 THRETHZNK THIREIC, CARXIGSH
EAMETCRAEZBGFEAL, RIEIEZDILERAINS, > T. AFKBD
BEEF /HFIE, FICin vivoCIEMAEMICHEL CEEINZDIC,
AEE /TR, SICTHENENELEZ YAV FE, IHICE
BTBIENTES,

(d) BBEF/HT% THEANENLLES AV R

AHEPBORBEF /HT%s THENMENELEZ ) AV K& LTIE. THIRE
TREMNICXEIEER L TWOIRADFERENICRHLB280THNE
. BICHEIRRIEAWA, FFELLIE, CD3, CD4, CD8XIZECD28IC
XN E2MED T DULEDMBEBBE RAA VESTEDOTHY., ILITHTFFL
WhlE LTIRIC D SAEKRT /XIS CD 2 SADHERE K X1 v %
SEUHEOPETFEND, £/, FIZin vivoTOTHIIBADEZICS T2 FF
LWlE LT, CD IMFEDMER/E RAA VDA EELEDONEFLN
%, 22T MMEBERNAA V] &, FIEBCAREZENT 2IMEREE K X
AVERETHEN, CARIEENAEDI—RNTZ2HEE L THRETIHEN
HBOFMDHY ., BEE—AERFEZAVIHENEVD, THREN
IBUAY RELTOMERBE KA VG, VN VEOREBTARBPORE
F/HFICEBIEDDT. —AERFLIT TR, AIXE. B2hESTF
. Fab, F (ab’ ) ,, Fab’ , Fv, @8xiifxk (r 1 gG) . dsF
v. sFv, 4 7KRT14. NITRT+EOMHOEROMHAET ST A b
. FELLERTBHIENTES, KFiCin vivoTOZENREMAEANDXZE
ICBWVWTIL, FeEfo B IRWFab’ #IFFLKERTRENTES,
INLOMET ST AV ME. B2iAE Bl | gG) &&Al (Bl 2-—
XIVATRNIE )=, SFARLA =) PRTFEF—E (Hl. /334
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[0265]

[0266]

[0267]

[0268]

V. RFVU T4TY) TREBTZZEICLY., HEWLEGRTHEZ B
EERAWTHARMTZ &N TE S,

THIRRERIL ) HY FA B2mAaFThhiE, mROmMC D3, CD
4, CD8, CD28HlEAAWVWEIEETE, HAIVWREMKEEET
IR OEEBBRN OB TZEHTED, — A, &ZVAY KD FIEcWT
NODOMEFBERX MY HRETSTAV M) OBEICIE. AIECCAR%E
RETDMERBERAA VEI— RS IHBEIRBT2OEBROAEICELY
. ICD3, CD4, CD8., CD2 8HilxZDMERKAE RA(YAEI—FR
TORMABRBL., ThEAVWTBRMREBE RN XM VARRAEEST S E
NTE B,

AFEBOREEF /HFICSWT, THRENE) A NE, BZAEF /K1
FORALELILEET IRY., WHRZHRAICE>TARBRERELTVWTH &
WA, BIZIE. FEDFA VMREEE L TRERIGHEP EGIREESTHAIC
&, PEGOXRIFICAMT DI ENTES, FIAIE RiFICTLA I RE%E
BAL~-PEGEEEZ (i SUNBRIGHT DSPE—-020MA) &
. LEEOETMAOFA—NEEERIGIEDZ&ICLY, YAV K Gk
) TEHEINEEF /HNTF ( THE-LNP] EWD1EE0H2) ZHRART S
ZENTED,

AFBORRES /HFE THEUAOREME. flA . NKHEYEIR
HMREEANDOELFEAMFERT 2HE. TOOREMBEANENLT 20
DVAVREEESF /HNFREIKBLARLS EH, WRIKBEEF /HFaE
EIERIN, BREMEORAICKIRT 20FICHT 2ELENLY A
Y REREEF /JRFREAICAELTVWTE LWL, flxIE. NKHIBEOSZE.
D16, CD56ICRTZ2MAOMER/BERAA VEZELHLDENET LN
BH, ENLHICREI AR,

2. EADAEE I / i F D&

AEBFORESF /HFIE. flxiE. US9, 404, 127 ICEHEHIND

FEEAVWTEET &N TE S, BEF/TFATHEZENE) AV K
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[0269]

EILICEVHBICIE. BEF /NF2FRE2ICTHRENLE) Y Rel

FHEATDIIEICLYRETEZZIENTES, HDBWE. WO02016,70

21683 ICHBBEINDLDIC. Bl LEKD (b) & (c) =AML
ERBRERREARM L., (a) ZBHELAKSE LLERERERET S
EICSLYBEF /MFEERLERIC. THIEENE) HY R btER/ET
BIEINLYRIETZIENTED, hF A HEEE. Y VEE. JLART
O—IRUPEGEEDRAL (L) &LTE. HIZE 40~60:
0~20:0~50:0~5DF(Fo5nsh. TNLICREINAWV, F
FEHAFFUMBEBEEL LTCPEGEEZRSA L. THREENIL) AV FEP
EGORIKICNINT 2%BE. PEGEEEEE) AV REOEBEL (£ILEL)
i Bl 20:1~1:20THYES, LEEP EGEEICIEIRIRRM
MPEGELE (EL%) &LTHI10%~W100%TEMHES, LR
Hld, ERY RPHUNMNRERESRATL (BIZIE Asia microf
luidic system (Syrris)®Nanoassemblr
(Precision Nanosystems) ) ZHWT{TITENT
X%, BOoNEENRNTFR. JIL2BICLBHEY., ENSSTREZB
HLTHLL,

BRAEARPOLEBEXRIOREIZ. FFELLIE0. 5~100mg ./
mLT#H5,

BRI E LTE. BIZIE X85/ =, T4 /=), =70 =), 2
-0 =, 1-FE =), tert—=TH /=), TEIY, TEIZNY
e N, N=IUXFILRILLAT I R, IAFILRANERFD R, FEINS

DREMDEISF LN D, BEWAEIZ. 0~20%0DKE L BEEKREZS
BLTHLW, BERE LTE, BUERER (BIZIE, FEREER 7TV
ESRER) . PMRER (BAE. 4— (2—-keFOF>TFIL) —1—
EXRSUVIH V2K VEE (HEPES) @K MJ)X (EROFIX
FI) TS (Tris) BER VUVBRERER ) U RBREGLEER
IBK(PBS)) BEIFSND,
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[0270]

[0271]

[0272]

[0273]

[0274]

4

MNRERES AT LEZAVWTREZTORE. BEBRERKR 1 SFEIC
X LUTKE LLIRIRER ~SBB/HRERETHIEMNFELWL, Tk, &
VRATLICBWT, BAER (ARBAESREKS L IERERE DREER)
FEIE, FFELLIFO0. 1~10mL/ minTHY, BEIK. FFLLIZ
4~45CTH3,

FRBOLDICLTRHRENFOMKREEIET . Kb L IFEERICCA
RXIEARMTCREZI—RIZIHBERMLTHELZEICELY. KD (a
) ~ (d) Z2UDERELTHRET DI ENTE D, T ITHREIZ. K
HULLLIREERICBITZRENO., 056~2, Omg,/ mL&ERBLDITHK
Me 2z EDFELV,

Frle. ARBAOREES /HFIE. BENTOHREZREE BFARODT
FETRMTBIEICLYBETSHIEHTES,

AFEPBORBEF /HTICBIT2ZBBOSEIF. FFELE, 1~20EF
B%THD, Z22IE,. Quant— i TTIMRibogreen (EFmEiE
) (Invitrogen) #ZAVWTRETSEZIENTES, F/. AFKH
DIEEF /HFILE T 2BIHBORNIERIFE, REEEH (B, Triton
—X100) RMOBEICLDZHABEDEEZL EICEHTEZIENTED

DEEIE, BT DI ETKELIIBERICERTDIENTES, BN
ik, DEDFE1 O0O~20KDRAZBERZBV. 4 CT~ERICTERY
%, BUBLEBENEZToTEHELW, BFICIEK, §¥YzrrviyO—-7
AWML=V FRLTE LW,

ERBOLDICLTHRONZAHKPOREEF /RFICHITIRBEBEEED
tbs (E£H) W0, 01 ~#0. 2TH 5,

AREBOEBESF / HFOTHHNFRIE, FELLIE10~200nmTH
%, ZEENTFOEHANFRIE, HIZE. Zetasizer Nano
ZS (Malvern Instruments) #fA\, BEEEEHD
FILSYVNENZEITD CEICLIYEHT R ENTE S,
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[0275]

[0276]

3. AFKAOEEF /TN EAINKex vivo REHIE

AFEBIE, £EI SR L 2 REME (KRBBMEICSWT lex vivo B
HERE] &HWD) I, AFKBPOREES /MTFaEiIt, RTHERICCA
RXIEAEMETCRZI—RIIREEZBATDII&ICEY,. ZCARXIK
NAEMETCRAZFIRYT Dex vivo REMEAZEIET 2 HE. TCICEBEIC
FYUBLNDex vivo REMEAZRHIT 2, T IBEME] &L TE.
AMBEEOENMEE (RRMEE) 2. ASHAOERABFEICLYESLES
BENEETIHMIE (WhEREI 775 —#) THNIZEICHRIEA
WAL BIRIE. BEREDD BHMlREREEED THREY., BARESED
N K#fifg, &8 /07 7—Y, SRMESE. TCICNKBROMEEEE
THTHIIETHAINK THBERELNZFONS, FFLWVW—EEEKRICEWV
TiE. REMIE THRTHY TS, EEISEI LA THEEZ, KABHEE
ICHEWT Tex vivo THERE] &BWD, —7H. BIDFFE LWEREREBRICEH L
Tl REMIEIE. NKHE, <707 77—, BRERSOBEARGRESE
SHIEETHYES, THIREHLAYA T —HT2156TH. AEER (
70) BEICLYGVHDAFIZRITY RIVNELHUREHZDICT L., 7
ANK#MFEEIEIGVHD A5 ZRIIBLVEEZIOLNTWS, > T, &EX
DHLA% A 707 0Oex vivofe Bl % %% L THIFIE, off-the-shelfT
DERAAREE LS, CAR-NKHICOWTIE, HIAIEL US2016/009689
2. Mol Ther. 25(8): 1769-1781 (2017)% i, C AR —#HA#EE. CAR—
/A7 7 —YHICDWTIE, FIXIE W02017/019848, eLIFE, 2018 e36688
FIERBHINTWS,

e, BIORETIF. AFBPIX, AFEBOBEF / NFE2EELTA%C
ARZF/IIAEMT CROKRFERHEKM ZRET 2,

AFBAOREE S /NT28 AT 2REME (Fl. THEER) & LT #E
MR (Bl THEER) XidZorERMREEzESCHMRETIcCHNIE. BERIhE
BEOREMAE (B, THMEE) THoTH. BRI U/ ERPZEEMMR
EETY VKOO & S ARHELMBEERTH> TH LV, KFE
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[0277]

[0278]

[0279]

BRIICEWT, TU YK &l BREBMORERICE T 28MKOY T4
A 7O—D2&FBKRL., YVr/_BkE LTIE, THIE., B, 7Fa5L%5
—HERE (NKHERE) D2 F5Nn2, FE LI, BEBREINACTHETH
%, AEBICEWT, [THRE &iF. VUNRABREHDWIREIMAFICER
HHNBHMIKO—TET, FICHWIRTOHERRLTCREZRIRET DI &R
WMET2) R KO—PEERKRT 5, AFEBPICAWS I ENTE 2 THIE
ELTIE. BlxE, CD8EMMETHIMIEEMTHMAE (CTL) . C
D 4mMMRRTH DAL /S—THER, BIHEMETHE. =774 —THREA
EDNBFOLNZD. FFE LI, HRESHETHMETH S,

AIES Y v /NEKIE, B MXIGFEE NEIEMOHI A KRB, S8R UES
MEYEMT B ENTES, ARPOEES /HFHAEAINex vivo
REMEE (Bl ex vivo THIRE) %, BAEODEBDBERICAWVWSEBEEICIE
. UEMRAHIGAERNRAA. XIGABESROHLAY 4 T&E—HLENR

— D OEET B ENTFE LWL,

ZEEMEMEEZ 2T ) Y/ RO S LT, I, IR (emb
ryonic stem cell : E SH#HEE) . AT ZBEME#EE (induced pluripotent s
tem cell : i P SH#ifE) . REEHE (ECHIRR) . ML Es R (E
G#lifg) . EMm#HE. BCERES K> L REMAIERMAE (multipotent p
rogenitor : MMP) | STO—Y) V744 FHBrRIGERME (MLP) . ST
O4 RZRRISRAAE (MP) | FEMIKSRAISRME (GMP) [\ voO077—
U —RBPRHRRRISRMERE (MD P) | SHAKIREAISEMIAR (DCP) A EAEYT
bhd, ZEMEMEBESORSCMEIE. BAKXMOAZEICL Y SEREME
CBIAETHEBICHMEIEZZENTE DS,

AFEBAOREEF /W F%Zex vivo REMBICEMI B2 HEICRKICREIR
BWH, BlZIE. BREOREMIEOEMICARBOREE S /HFEHRMNTH
EEW, HBWNE, BAMEKRE LEIF27DIC. BIZXE. YV VBALY D LH
BE. PEGHk. T/ bhORL—Yavik 404 vozovay
FBVRTI 0 avEREEHBALTE LW,
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[0280]

[0281]

AFBAOREEF /AT, HICHEMTCREI— KT 2KEBEFERD
ELTEUHRE. AEETCRORIRER, I ARFPTCROEIROINF.
XIFBSRIGHEDOHH OB RN S, ETHENIARER T L5REEDTCR
iRV TCRAMOFERZ s i RNAICL>THHILTH LW, BISZOM
B UZFEICEATIHEICIE. ARMETCRICETS2s i RNAOHR
T B, ZTCRZI— NI 2RBOEEMRI%EZ, NEEDTCRa
HERUOTCRBMOKREIXSs i RNANMEETBRNAICHBT 318
Efgdl & F 2455 (2 RUEBRAES) S22 &NMFFELVL, Inb
DOFEE. BIZIEERAREE2008 /1530298 (ICEBHINTVS,
BIEEDIEBEFEIIE. KRANLEBINLZTCRAZI—-—RIT2RKEBADY AL
VINEEDQBAR., NABWICHE LAKBAEZEMICART 22 & THERT
22ENTED, HEWE, REMOTCREEDIZARTERIT D0,
ARETCRAZI— NI I2HBOEEBBO—EHXIELEAE, £ MAADE
W, BIZIEY D RHEOESEBICEBEL TH LW,

4. AFBAQIEEF /T, XISZEEEF /RTHEA I hicex vivo BE
HEESE L TRIEE

AFBRIE, AFEEAOEE S /T, XIIEBEES /HTFHIEAIhizex vi
vo REEMRE (Bl ex vivo THERE) 22H L TAZEE (UT IAFHDE
£ &KET D, ) &iRHET S,

(4—1. AEBOEES /HNFNEAINex vivo REMBEZEELT
RBER)

AFEPBORBEF /NFASAIhREHE (Fl. THAE) . CARX
BAERMETCREZRRTZZ&ICLY., BZCARXITIHEMT C RAGEN
CRETIRAMRZHRIRT 2HMEEZRENICHRHL. ChzeRkE (Bl 7
RE—2%&FEE) §22&NTES, E>T. REMEE LT, PAMEE
FORSHETRHENICRIRT 20, RENTELTWIRED FEERHT
2CARXIIARMETCRAEZI— NI IMBATERDE LTEEIESZ T
L&Y, XEADEEF /FNAEAINex vivo REMRIE. PASE
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[0282]

[0283]

DEBOFHIUSABEDLOICAVWE I EANTE, BAEYW (b bXUtho
BEEY B : TR, Sy b, NLARY—, DHF, XA, 41X, 92,
BV, Yk, BELLIE. ERN) ICRBICKRETEZIENTE S,
(4—2. KEBPOREBEF /HFE2E2B L TLRZER)

AEPOBEF /NFE22B L TAZARAOERI., ZBEES /HTFIC
. PMOEFHICHFBEINSEE BF. FREAL BEF. BEH. BR
Bl SREIBNFL ERIEAl. REEMHISLENEFND) PEAORMFLE
ERELTEEMERME LTRET I ENMFE LV, BRI, HEEIC
RE<HmohTsY., fIxE ) UVBREEERIREK (FIXE. 0. 01M
B, 0. 138M NaCl, 0. 0027M KC I, pH7. 4)
. EEIR. RIEKERRRIR. ) UERIR. MEBIEA S DIBIEE 26T 5 KBK
CEBERER. JYI-LALXIEIY /I REDRRKRRUEBE. oS
VERE., vOVEE. REERELSOARBOERENETFLNG, Tk
OEERIXERAR R EOREIE, R p HEEREERTZIENTES
o IHIT, BBILA., REF. RELFIRVCDIBHEILE ORFIFEIFI R E%E
AWt LW, Tk LREXRERYE. ERANICENREROREICK Y
BERT2ODERBETH>TH LV, XEKERWIE. FART IHE
(Se&l. AF. HFwILEF. 8F. BHEL. Oy 7H. A, BERRE
DORO/SH ; EHF. UFFL AREL. LFQREDOERO/RSHE) FITK
CT. 2BMICXIERAANIC. BOKRSXIEFRO/ST D ENTE D,
FRO/E T 2HBEICIE. BIRES. ERKRS, TS5, BERS. BR
BET2IEENTRETHD, FLAEFNFETHWEZEZEICIE. FEIND
REF. AEEDF. FRAFERMITDIELBTES,

AEPOBEF / NFE2EE L TA2ARPOERDORSEE LT, f
ZIF, TEICODEHFET kghcy, CARXIIAERMTCRZI—RT 3
HEEREE LT, 0. 001Tmg~10mgDEHEETHREINS, HIZIE k&
NEBEICHRET2HE. FE6OKk gDEBICHLO. 001~50mgd
FETHEINS, LEORSERFIRTHY. AWVWIKEBOBECRER
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[0284]

[0285]

[0286]

B, BERKXIETBEOER. FE, ERREICLY, BEELEEERT
5ENTED,

AFEBDOEEF /HF22B8 L TRZ2ARPOERIE, HIAHY (E X
S DOEEE (Bl : TR, v b NARY—, DHF O, 14X,
DY BT HIL)  FELCIE BN, ) KRBT BRI EICEY. EE
YRR O FEME. BIAETHE (REBMEICHSWT Nin vivo FH&EiliE]

lin vivo THIEE! &HWVD) ICBWTCARXIIHARMET CROFER%
FETDHIENTE, Zin vivo REMEN. CARXIGARMET CRIER
WETHREMRERIRET 2NAMRELZFENICERE L THUREEME%
BETHIEICLY., YHERBIIHNT 2FBISEEIRETRT,

AFBORERES / HFNEASNex vivo REMEEEERS ST 2E
BRDBE. ZREMRIE. SRICHST2R1ISETD RIS RV ISR S
FHEMERALTEERT/ XIERBET>TE LWV, RIBSFE LTS U4
Mha V. BEAQYVIRVE, TOMROHRDRENEFLNZH, Ihb
IKREINAW, BIZIETHEOEE, Y4 bAA4VEELTE FIXE
L—2, IL—=7. IL—12, IL=15, | FN—yZAflRrXh, 7
FLLKE, IL-2EAWVWRZENTES, | L-20EFADEREELT
&, BFICREIFRWA, FIZIE F#EICiE0. 01~1X105U,/mL, &
YIF@EICIE 1 ~1X104U,/ mLTHB, /. BHRYVNRNIEELTIE
. BIZIECD3IYHY R, CD28YAHYR, Hiil L—4HEABIRIND
o Ff. O, LYFUED) VABRBRFERNTZIEETE S,
IS, HARICIBECOREERTMLTE LV, ThSDEAADRMNE
IERFICRELBRWD, OFTE%~ 2 OB IFIRI N, FAESERREICIH
CTHERTZIMECLROEEZERTEHIENTES, Al MFXIEM
FREAERENICESO LTERTZILETES, MBEXIGMBOHEE L
Tk, BEXIEFETOWTHTERVWHY, ZEMOBAL S, BCHE
DEDIEFE L,

AFPOREF / HFNEASINex vivo REMBEEFHRSYETBE
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R, FEROMICHRICHS L TAWVWDZ EAITFE LV, FEROMNBIESS
EELTIE, BIRM. BIRA. BERM. IBIER. RURTERSAEDHED
Bfonhd, H5EIE. HRORE. FE. FRFECTEEERIN D
BB, MEBELT. AE6OKk gOXRICNL, 1EHY., BF1 X1
O06~1X1O0"FHERDLDIC, FELLIFTXT107~1X10@FELD
oI, LYFFLLIFEX107~5X108@FEARDLHIICHEEINS,
T, TEITHRSELTHLL BREICHDEZS>TERSLTE LW, AFERAD
BEE S/ HFHAEAINex vivo REMIEEEERD & T 2ARKBAOESR
. FEROREICELAMOFTRE, fIZIE. FRISFEAFETEZIEN
TX2, ZEXEE, BE. XEZNICHFSTI23WPFESATVWTELL
o EIBRRICHFATEZWPEE LTE, LEICEBLEEONEITFLNS
o BERIE, MEAREICHRET DI, £ERIEK ) UVBEELEER
/K (PBS) . EHEASATELL, HEihe LTI, BHICRETZED
TRARWA, RPMI, AIM=V, X=V | VO 10KEDIEMIAZETS
had ThLICREINGWL, FEBEERICIEZRNICHFEINSEE (
ET7ITIV) . REFEIPRELCOBENTHRINIATVWTE L
L,
[0287] ARBAOEREINADFIHIGEEETHYED, AFRAOEXOBERN
REBRDIPARBICHRINT, FIZIE ) v/ 3kitE. BERENE
PfE. BEMtE. B, BE (B, sE3FHREmE) . R, AIF. AIFIEE LK
FAIMBERBORE. BRORE. FFREEORE. BfokkE. Eif. EREEL W
BomE. 8. 2IFELCEHFEOR. OEORE. ARSORE. BHESHHEtRE
. EiEE. RER. FEHE. BRMRE. BLEAILF/ A1 NES. FERE
B (f. BESEMRTLERE) . TIREE. BiEE. WREE. amE (Fl. 2
MY D RFEERRE,. ) /ABRKER IR, BHY Y ARERILE. 2
MEHEEIR) « REES. FRE. MR (Bl FE0mEihE) o ) o
fE (B, RYFVYURE FERVFVY VRE. FAMERMAZEBMARY
VR, RRRMY) V) | BMARRE. BEEE REeE. SRESHE
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[0288]

[0289]

[0290]

fE. LIRSREE. OREE. BERERE ; BE. EkCBERERORE ; [WERE. AR
B BRE. BE KER NEE R BRES. BRE. BRE.
FRIRE. REBAEDNZBITFOND D, TNOHICREI NG,

DTFICERHZZEFTCARPEZ I SICEERMICEHRIBT RN, Ihbids R
BDHIRTH > TAFEBIZ N HICREI AL,

ESyin ]
ESy I

(REDBRTLE)

9.21 mg/mlD#HCD3HiE (Bio X Celldt) 111 w LIC10 M DTT/KIAMKR12, 3
wlEBES L=, ERRIC, 6.73 mg/mlDIgG2atiix (Bio X Cellft) 149 wl
(IC10 mMODDTTKIAHR16.6 wl%BE Lic, BIAEDITORERIGvortexil &
UREA L., BRICTIDBERBEIT o7, RIGKIEHPLC (H S 4 : TSKgel G2
000SWXL 7.8 mmXx30 cm, TOSOH%#t, #&Eh4E : PBS) IC& Y HEZITLV. EITH
HESUNERE B, DBUKIZAnicon 0.5 ml-10K% AW TIRAEREA 1T >
foo BEERPORMEY VRVBRE., BLUFA—IEREIZTNZTN230 nn
DRHESLIUON-(T-VAXAFIT I /-4-AFIo<) v-3-yDTLA1IK (D
ACM) ZRAWEEALZERIGICLYRE L, Ad. BITHCOIMADINE I
76 wl., 4>/ BE1.75 mg/ml, FA—IIERESL 14 uNTHY, =ErlgG
2aiEDINEIL86 wl, 4 /3RS 19 mg/ml, FA—ILEREAS. 1 uM
TdH o7
EHEHI 2

(Maleimide-LNPDEEEL)

BEEREY (hF# ASE : DPPC:Cholesterol:SUNBRIGHT GM-020:S U
NBRIGHT DSPE—020MA=60:10.6:28:1.4:1, EJLb)
%Z. 90% EtOH, 10% KICARL T, 7.0 mg/mlDEEAR &=, AFF
MEREE & LTI, W02016/021683ICEEBI N B3~ (- (U AFILT I/ )RV H
AT F)2,2-ER(B-RYFINAIH /LI AFI)AFIV)TOE
W 3-RUFIFIVHIT—h (bEWT) ENNN-KY X FIJ-5-FF Y -5-
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[0291]

[0292]

[0293]

G-(B-RYFNAFIEH /A1) FF2)-2,2-ER(B-RVYFIAI5 /A
VZFVIAFN)TOARFL)RY G U-1-FI=0 b =YK (LEWS)
%59.1:0.9 (ENNLL) TREAELTERLEL, ERY T FIUMGERXA 2 E
LT4—-1BB&CD3¢%#EF35CD19ZMWCAR%ZIO— K ZmRNAILT
0 oM 2—FEJLRY J TH Y RILKRVEE (MES) #BEKpH 5. 0IC7ARE L T0.2 ng
/mMlDOBEEBRE" =, BTONLIBERRS L UKEEA®R%E. =R T. Nanoas
semblrZ & (Precision Nanosystemsft) Ik o T, FELL 3 ml/min: 6ml/m
iINTRE L. M ZEUOBREE. Bon/a8URIE, Slyde-A-Lyzer
(20 k DLDESFEB. Thermo Scientifictt) &AW TAKICK L TERET 1B/
. PBSICH L T4CTA8BFREIEN A 1T o 7co W T. 0.2 um®Dsyringe filter
(Iwaki) ZFAWVWT 21B%1TV, 4CICHREL
EhEsl 3

GBItk &Maleimide-LNPD#EA R i)

maleimidell X 9 2 BITCIMAD EIVIREH1/20&£ 725 & 5 ICmaleimide-LNP
DERICETTIMABREES L. BERICTARBEHE L, TOR, BEIE
FTA4CIKRE L
EhEhl 4

(FLR-LNPOD 7L 2 5B 1E )

Biiia EMaleimide-LNPD il %= 47 )L A8 H 5 LsSepharose CL-4B (Cat

No. 17-0150-01 / GE Healthcare)(ZO— K L. D-PBS(-) %## & & L THHE
BiIol, WT, £7302avDIVNRNIBREEAESTSEICLY. B
BETIHE-LNPHAEENDPEZRE L, TA-LNPIZ0.2und ) vy
TAII—ICE>THBEETVW. 4CIKHFRELE,
1515

(CD8+ THEREAMex vivohS VYR 7 9> 3V)

B A C57BL/6J~7 ™ X & WHEEX L. ACK lysing buffer (Biosource) (C4
T2 ETYIREMRZES, Fonl~v D XEME%T ng/ml interle
ukin 78 & U2 wg/ml concavalin A%SH 9 Scomplete RPMI 1640451 T2
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[0294]

[0295]

[0296]

HEOEEL. Ficol IIBEAERD % B W StMlERRZE & CD8 Negative Isol
ation Kit (Stemcell Technologies) #FHWW/=LIBIC LY., < ACD8+ THARE
HNEET B, Bo5N/=7 ™ ACD8+ THIREA 10 ng/ml interleukin 28 L U
{A-LNP% &5 Hcomplete RPMI 164055HIC DB L TBET BT &ICL Y,
< ACD8+ THERZICCARE 7 IE A AMTCRE RSV R 72923 v T 2,

BE#RICLT, BALKLE MIRIEETHRE L YOS+ THIfEZ 8L, & RCD
8+ THERRICCARE /T ARMTCRE NS 279> a VT 3,
=t 6

(CAR-THARE D in vitrokfafE=E M4 ET4)

fE=E MRS T4 2CD19%ME RIS /- b MEM BB B MBI RRK
562%fA8 % membrane dye PKH-26 (Sigma-Aldrich) ik > THEsE L. 10% fetal
calf serumZ SLRPMIBEHNIC & - THhi% L. REEHICT x 1075 cells/mlT
DR TEET %, EHINESHTMMEAZ96-well platelloiE L TH
ZL. CAR-THERR £ B &% IC37°CT3BFAIEFE L. Annexin V-Brilliant Viole
t 421 (BioLegend) =W RkBET >/ LTI7O—HA MXN)—%1TDC
&Y, PRN—=22%RBI LEMEEEET 2,
=B 7

(in vivolih* A SEMEFTMELER)

W7 15— ERERIRY 2K562-CD194HpE % 63BE DNOD-SCIDT = R IC
E#R&S5 L. HEBEOHAEHE%ZR2ETY I ZMBNAETIVEERT S
o BEWT, HA-LNPER W Tex vivoCCARE D — R 28EEE NSV T T
a3y LTELNE FCAR-THIRZ1X 1076 cellsx EEIC—E. 3JBICE
> TREEIRIES L. in vivoRHA A=YV T2 X7 L IVIS (PerkinElmer)
ERWAIEICE Y. CAR-THIRZIC & 2 DN AMBE DR % 51 2,
=EHEf 8

(hF+ U ERRE %AV /cMaleimide-LNPDFFEL)

BEEREY (hF A MASE : DPPC:Cholesterol:SUNBRIGHT GM-020:S U
NBRIGHT DSPE—020MA=60:10.6:28:1.4:1, EJLtb)
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[0297]

[0298]

%, 90% EtOH, 10% 25 mMEEER/Nv 7 7 — pH 4. 0IC7ARE L T, 10 mg/mldD
BEBERRERT, hFFUHEEELTE, 3-(G-(IXFLTI/IRVH
JAINFF)-2,2-ER((()-FT hZFTH-9-T /A ILFFI)AFIV)TO
Bl 9)-7 bS5 FTH-9-T/F7—F (bEW12) &2-((G-(PAFILT X
I)THIANFFIO)AFIVI2-((RFA/AIFFD)XFIV) TO/R V-]
3=TAN (92,9 DER-FNSTAHA-9-T /77— (kEWM21) . BLV2
-((4,5-FTFNIFT 7AW F ) AFIN)-2-((-(FAFNT I/ )RY
FIAI)FFI)AFN)FAnRY-1,3-V4) OFh)T7—bF bLEW3 5
) ZERA LA, CD19fZKNCAR%I— Kg ZpcDNA3. 1-hCD19CAR% 10 mM
2—FIRY JTH VAN VEE (MES) #RE&RPH 5.5(07A#% L T0.2 mg/mlD
ESRR 5157, 728, pcDNA3. 1-hCD19CARIE. W02013/126712& Y BIRB L 7C
D19 IgG4 28z EE%% . pcDNA3.1 (Thermo Fisher Scientific) Mmulti clon
ing site~NtlAAAER LT, BONIEERRS S UKBBERE., =BT
. NanoassemblrZt® (Precision Nanosystems#t) ik »T. FRiELL 3 ml/min
:6nl/minTRE L. MW EECHBRER™ . BoNno980RIE, Slyde
-A-Lyzer (20 k DD EDFE. Thermo Scientifictt) #BWT., KICHLTE
BT 1B, PBSICH L TACTARREEMZ 1T o7/ MW T, 0.2 umdDsyri
nge filter (Iwaki)ZRAWT2EEITL, 4CIHRE L
(Maleimide-LNPOERERSAIE &, HEmaleimidelBEE DEH)
Maleimide-LNP%0.5% Triton X-100(C &k > TA#E L. Quant-iT™ PicoGreen’
W dsDNA Assay Kit (Thermo Fisher Scientific) =AW TpDNAEE ZAIE L
Teo Ffoo Triton X-100%RINE T ICRIE L 72pDNARE ZLNPICARE S g h
> 7-pDNADBREEE L. LNPADpDNARE R A B L, HEmaleimidel@rE &
. SAIE XN /=pDNAJRE (Cmaleimide-PEG-lipid (DSPE—-020MA)D
AALELEEFULDEBICL>TEH LE, BONLREIFFRTICRLE,
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[0299]

[0300]

[0301]

[&1]
Maleimide—LNP pDNA J2 B pDNA PNEfER HEFE Maleimide 2
(ug/ml) B
, (uM)
{b-&%9 12-pcDNA3. 1-hCD19CAR 193 94% 66.0
{b-&% 21-pcDNA3. 1-hCD19CAR 253 89% 86. 2
1A% 35-pcDNA3. 1-hCD19CAR 169 95% 57.7

(2 BEDREA BTG &Maleinide-LNPDFEE KIE)

DTT%A AW TR L /zanti-human CD3 antibody(BEG0O1-2, BioXCell)d &
Uanti-human/monkey CD28 antibody(BE0248, BioXCell) #ZEE3 DEA L.
maleimide-LNP@maleimidelx L TI/20 BN EE LB LD ISRE LTz, Malei
mide-LNP & BILAADRE & RRIER 2 ITR L oo SRERIEEIRIC TLRFRIFR
BLLE BRIBITICIIRELL

[&2]

Maleimide—LNP Hee INP (&7 |IRALZ | RELE
Maleimide (m1) FUAER | Hukidik
T (ng LN
(z¥) (1)

{4 12-pcDNA3. 1-hCDLICAR 66. 0 1.5 742 176

{t.A4) 21-pcDNAS. 1-hCD19CAR 86.2 0.27 175 43

1L 35-pcDNAS. 1-hCD19CAR 57.7 0.3 130 32

(FE-LNPD &)L 5 1B FEEY)

B EMaleimide-LNPD RN A &)L 53854 5 LSepharose CL-4B (Cat
No.17-0150-01 / GE Healthcare)iCO— K L. D-PBS(-) ##&tE& L THE
BiTof, EWT, 750 2aVvny VR BREERETDEICLY., B
WE T I2ME-LNPAZENZNBEERE L. FE-LNPEO. 2unD> ) v
TANI—ICE>THBETV. 4CILHEELE. BONME-LNPOKR T
RlZetasizer Nano ZS (Malvern Panalytical) (& > THRIE L7, #ESE
EEHEy VR 7BEIEFNEFNQuant-iTW PicoGreen™ dsDNA Assay Kit (T
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[0302]

[0303]

[0304]

hermo Fisher Scientific) & & UATTO-TAG™ FQ Amine-Derivatization Kit
(Thermo Fisher Scientific) Z#EHWTHIE Lz, BOWERDIEIFERIIC

~UL7,

[R3]
BUiR-LNP o 3t B LR TUERE
(nm) (p g/ml) (ug/ml)
hCD3/hCD28—1{L.A-#) 12—pcDNA3. 1-hCD19CAR 119 69 94
hCD3/hCD28—1K &4 21-pcDNA3. 1-hCD19CAR 95 65 82
hCD3/hCD28—{kA& ¥y 35-pcDNA3. 1-hCD19CAR 98 49 38
EfER 9

(JA-INPE AW o B MFIRIEETHRA~DCD19 CARRS Y 27 0¥ 3 VR
8)

Human Pan-T Cells (AccuCell human peripheral blood pan-T cells, Neg
ative selection) 1,1 X106 cells/mUCIEM TS L, 96-well platel”90
wl/wel | CIEFE L /=, BEHhITIZrecombinant IL-2 (Thermo Fisher Scientifi
c) %30 ng/mlDMERE THRM L 7=X-VIVO10 (Lonza) &=, #WT. 30ug/
mLDpcDNA3. 1-hCDT19CARIREE ICPBS TR L 7o HifA-LNP10 w L B HRICERAN L
37C. 5% CO M > F a2 R—4—ICTC3HB L VCHBDEES1T >,

(7B—YA b4~ —IC& BCDIICARFIR FLAH)

96-well platelC THEE L2 MIREETHAIZ.6 nlF21—TICEUINL
. Recombinant human CD19 protein , Fc Chimera Active, Biotin (Abcam)
Z2uURIMUL. KEICTIDEERE L, #WNT, 200 wld1% FBSERML
7=Cell Wash (BD) M¥RANE300Xg, SHBDEMIC & 2545 % 21T > /=4,
EEAEBRELTIOO wld1% FBS, Cell WashiCHIfE %A D8IL 72 $IRRDHEX
WRICIE, 0.2 LDBrilliant Violet 421 StreptavidinZ{INL TERY F 4
VIILEBRADR. KEICONEHE L/, RELIHMARIE200w LD1% FB
S Cell Wash& BT & 2% ATV, T 1LY —2iB%. 200w LD 1% F
BS Cell WashiZ4#I( L TLSRFortessa(BD)IC& 27 A—4 4 b X h1) —f@HF%
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[0305]

To7

hCD3/hCD28~{k, &412-pcDNA3, 1-hCD19CARIC L B RSV R 7 xS a v &4T
Sfcb NIMEBETHRO. 70—%4 b X N —f#7IC K 2C0D19 CARFEIRAZ
HriERER 1 ISR L, A-LNPERINE3E S L U6HICEH 1T 5CD19 CARRGIE
KFEFNENSL. UBLVL.TETHY ., TAIVARIH—ICLZELETFEA
S L TH 9= TCARRGMEMREMN T Oz,

hCD3/hCD28-1k,&421-pcDNA3. 1-hCD19CAR S &k T*hCD3/hCD28-1k, &4 35-pcDN
A3.1-hCD19CARIC & B h SV R 7 2> a v &fTo 7k MIRIBEETHEOD.
70—HA4 MARNY—fHTICL BCD19 CARRIBMTRERAM2ICR L, ;T
R-LNPIR AN 38 & 17 5CD19 CARFZHERIL TN NS5, 1298 L V4705 TH - -
=Bl 0

(RAE-LNPIC L YCD19 CARE RSV R 7/ av Ltk NIKEET M
IC & 2 DY A HERERE 1 ST

DELFIA #EREfE=EM7 v 4 F v b (Perkin Elmer) ZBEWTEH LA +
pre BHERERENALM-6. & LUk b/S—F v MY 2/ EME#RDaudi % target ce
L& LT, 1X10%ell/100 wl/wel LOHIRREEREICTI6-well U bottom plate
ICHETE L /=, ISHBICI210% FBSZARPMI (phenol red free) Z W=, #EWT
. BUIEICEB& D 5351 ThCD3/hCD28-1k &4912-pcDNA3, 1-hCD19CAR (Z & ) CD1
CARZ bR 729 av Lk MIREBEETHE (GUA-LINPRMNEIES
(}5CD19 CARBEMEER : 19%) %Aeffector cell& LT, target cell& DOHIREEL
EED0~16&722 & 51100 w LDIEHIC DB L THI L7z, Target cell&eff
ector cellZ;EE L THOIFEEZ. 20w lOTEELFEABUINL A, BUXLE
BEFEICIFE20 wldDeuropium solution (Eu) ZHML. EEAS(F/-targ
et cell&YMHINiF L — MEITDALEUDESEKICE Y FH Sh B 8NE
EMo, HMEEEREEH L,

CD19 CARZ hS VR 7/ av Lk NMEEETHEORINIC K BNaln
-6 & UDaud i DHIREPEE R K 3 I~ L 7z,
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[0306] =fEHl1 1

[0307]

[0308]

(3BITFab’ MEALY)

Mleimide-LNP & #E& 9 % EJcFab’ (£, anti-mouse CD3 e antibody(BEQQOO1-
1, BioXCell)$ & ranti-mouse CD28 antibody(BEQO15-1, BioXCell) L YPie
rce F(ab’ )2 Preparation Kit (Thermo Fisher Scientific) #FHWTHEEL
7= 7.86 mg/ml®Manti-mouse CD3 & antibody 0.5 mlA 51%1.75 mg/mlDF (a
b’ )2A% mliBE S N7, 3.86 mg/mldDanti-mouse CD28 antibody 0.5 mlA S i%
0.97 mg/mlLMDF(ab’ )2H%0.62 mlE SNz, &F(ab’ )2ICIFETHIE LT2-7 =
JIEVFAF—INp- MLV RV VERIEZ40 iNDRETRESG L. 37CICT
1BEEEE L, 85N /=Fab [£Zeba Spin Desalting Columns, 7K MWC0-0.5
ml (Thermo Fischer Scientific)iCk Ul L. Maleimide-LNP & DRIty E
TACICRE Lz, BB, Fab DY VNI RE, BLUPFA—IEEBEZEh
1230 mOBRHIES I UN-(T-IXFIT I /-4-XFILIT)v-3-y)%
L4 XK (DACM) ZAWEEAZEBRIGICL YRIE L&,

EHEf1 2

(BjTFab’ &Maleimide-LNPODIEE RIE)

=Jt L /zanti-mouse CD3 e Fab’ # & Uranti-mouse CD28 Fab’ (&, LEEDA
FICL > THRB I N/cmaleimide-LNPDmaleimidelCxd L T1/20 BV EE 2D
EDITEE L, RERIERICTARERE L%, BRIFEITE4TITR
E L7,

Ehes1 3

(3BytFab’ -LNPOD )L % 8 FESL)

EIcFab’ &Maleimide-LNPOD R ISR % 477l 385 5 LSepharose CL-4B (Cat
No.17-0150-01 / GE Healthcare)iCA— K L, D-PBS(-) = #%EMH& L THE
EiTol. WWT, BI3V2aVvDIVNRIREEZAETBZEICLY. B
&g BFab’ -LNPAZEN 2B ZBE L7, Fab’ -LNPIZ0.2umD ) ¥
TANEI—ICE>THBETVW. 4CILRE L, B5NHE-LNPORF
Rl%Zetasizer Nano ZS (Malvern Panalytical) IC&k > CHIE L, BEEE
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[0309]

[0310]

BEEHAY V7 BEIRFNEFNQuant-iTV PicoGreen™ dsDNA Assay Kit (T
hermo Fisher Scientific) & & CFATTO-TAG™ FQ Amine-Derivatization Kit
(Thermo Fisher Scientific) ZFBWTHIEL .,
ExX LD AT M
ANFEEBOREE T /FTFIE. ex vivoDHR BT, in vivoTHMEL < THERE
BIRAIC, CARXIEAHMTCRZEBATZ I ENTESHDT, HERMDEWC
AR-TXIXTCR-THEREF A AR T 2 &N TE D, Tt VAILARI S —%
AWRWDT, VARSI VR VEICLZMEEOBELZLOET 5 &N T
X DPARBEEOFRTSY b 74—LE L TBOTERTH 3,
AHEEIE. 2017F128 278 TREARICHEE L /2 45862017-252616% &t & L
THY, TITERTDHIEILELY., TORBRINTHAPHEBICZEZ SN
5H5DTHD,



