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R B RE 0 365 Ry / SR 07 2 BB AE B FH S 1 BRSO A7 AE T TS (L% L 53 ) TTTE
T4 wT LIS ) Al A A% P 1 R RR 5E 1 S 49160, 45 RO HERE (38 (Lukavsky ,P. J. FlPuglisi,
J.D.,2004,Large-scale preparation and purification of polyacrylamide—free RNA
oligonucleotides,RNA v.10,889-893) a3 3% €8 il F11 5 P I Bk Jia € Jie HL Wk (Bowman
J.C.,Azizi,B.,Lenz,T.K. ,Ray,P.fWilliams,L.D.,RNA in vitro transcription and
RNA purification by denaturing PAGE in Recombinant and in vitro RNA syntheses
Methods v.941Conn G.L. (4%%) ,New York,N.Y.Humana Press,2012) . 0] DA FH & Fh ] i
DR R R 2R AT 24k, B i R S B  (HANBR TSV 7 B R4t (Promega) LA S AR HMHE 5%
T AR 4E A5 & (Norgen Biotek) o

[0035] Ak, B AR I S A PA =4 R AImRNA (HP= ) nf L& H K E SAH BN R A1
T TR ISR S B RNAZR 5T, JT I 2% o ] 75 B A A K PRI mRNA I 25 o 2B o 3 660, 45 e 2R U
e SR AR 06 3 BT FIRNA LA A2 FH RNARR G P RNA SR 5 T 14 AE 1) XUFERNA (dsRNA) , SR FH RNARRE
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BHIRNA G A e s AT E 4037 SEC o O A B IX 48 BA d sSRNAZE A4 (115 G vl LE . 5 B A
2 0 H FR) T R D R AR E R R S AL I 51 R R R G I ) % A R B A% SRR A ELAE H
KT B A B G0 P2 IO 14 o 1% AT DA 40 25 93 /D mRNABH 3, DR 4 2 R 200 i 4 88 187 2 1
() f0) 2 9 o5 a2 o DT 5 LA A 3 DRy AR S8 S () FH T 25 B X L2 d sRNATS G0 53 4k
I AR A FEEARR T o] JE L B HPLCZE4L (Z I, il dnKariko,K. ,Muramatsu,H. ,Ludwig,
J.fMWeissman,D.,2011,Generating the optimal mRNA for therapy:HPLC

purification eliminates immune activation and improves translation of

nucleoside—modified,protein—encoding mRNA,Nucl Acid Res,v.39el42;Weissman,D.,
Pardi,N.,Muramatsu,H.flKariko,K. ,HPLC Purification of in vitro transcribed
long RNA in Synthetic Messenger RNA and Cell Metabolism Modulation in Methods
in Molecular Biology v.969 (Rabinovich,P.H.%%3) ,2013) . &\ S & HPLCZE AL Fi mRNA
PAisi 15 22 I 7K B0 e )= A2 TR ARG i rh A4 ]

[0036] Atz H AR AR 22 A F T el AR A4 A1 e S I mRNAFR e 5 P 5, I HL oS H AL H
[RIAZ 1 o X EAB A AL HE , (HASPR T Xt mRNAR 5™ A3 A13™ 2R B FR A2 1 o PA U 14 S A% mRNAGE o5 25
AAERGA (mature) 73 THI5 —dim b AJIESE M, FLAE S SmRNANE 45 & 5 5 J5t (CBP) 45 & &
P ZAE A, FLE T A7 57 G SR 40 P X mRNARS E P AMmRNARH R4 3 o DALtk , N ME A mRNA%%
VLI B RIS N sk .5 B S AL -2 LIRS SR R RS -5 -
SRR S SR AL T IRAENTAL B A F A A B I G 2 B2 e B
IR JE MBI — 15 - H R H B4k

[0037] 2/~ BA i &5 kg T DL FH A BUAA AN G SV 5 BT mRNAFKS 5 1 o &5 B mRNAFK 5™ —
JOE mr LA A AL 2208 SR A 5 e s (R I 2R AT (R FEAR A1 sk R o i) o 491, 977 398 2 Wi 256
L) (ARCA) 1B &5 -5 — =B IR Sy e — Sy NS e 432 , Jorpr — > Sy MEn Z A NTHI R DL Je 3" -
0—FH L AR , 221420 % I e sRIAE AL 3 s A2 v OR 4 A INNE L JF B& IR 5 5
SEAHMImRNAFK 5™ 8 45 A4 AN AH [E] , A AT BE 3 AISPT B A 40 i A e P o B, & B mRNA ) 1
AT DAE e 53¢ J (R b N o T mT DA AR il BE LSS IR ZE ), JLAE S5 H B ek T b s et
OB IR TES I, AR MRS —IE B IR IR 45 &t B BT 4 S G I 2 S L R AIK
[RIXTS” PN DT I S v RN/ B R 1 5 B « L AF R ELAS SIS Bl AR 2 & BRI 57 —1iE 2 AL)
YLl 5 mRNARS 5 AT 2: 1 (0, 9l inGrudzien—Nogalska,E. ,Kowalska, J.,Su,W.,
Kuhn,A.N.,Slepenkov,S.V.,Darynkiewicz,E.,Sahin,U.,Jemielity,]J.#IRhoads,R.E.,
Synthetic mRNAs with superior translation and stability properties in
Synthetic Messenger RNA and Cell Metabolism Modulation in Methods in
Molecular Biology v.969 (Rabinovich,P.H.Ed) ,2013) .

[0038]  7E3 — Ky, BRI A% H BRI ACHE (poly—AJR) i 5 FERNAIN T 18] i 22 mRNAZY .
e Ja eI 3T a2 BT 2T T G B9 37 FR 2k, M]3 $22% , poly- AR B B ER PRy
MR AL A o R rp R R R0 A% R BE I RNA . po ly-AJE B ) V2 H e I H 49 50 B R 50R
FImRNAR) A2 52 1% (Z W.Bernstein,P. flRoss,J.,1989,Poly (A) ,poly (A) binding protein
and the regulation of mRNA stability,Trends Bio Sci v.14373-377;Guhaniyogi,].
FiBrewer,G.,2001,Regulation of mRNA stability in mammalian cells,Gene,v.265,
11-23;Dreyfus,M. flRegnier,P.,2002,The poly (A) tail of mRNAs:Bodyguard in
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eukaryotes,scavenger in bacteria,Cell,v.1 1 1,611-613).

(00391 W DAASE FH & Fh 77 v SR S AR 71 % s (I mRNAFK Po 1y (A) IR, Fridk 77 VA0 , (HANPR
T ¥poly (T) Fr Brow b 2 DNABAR b, 5 i f FPoly (A) 28 & B A£G s JR Vs n o 28 — Fob
TH I FCVFAAR AN s B IR 2 K (B Trpoly (T) Fr B RS)) Bpoly (A) 2 HJmRNA , {H i 22
SRR ) S AR E o 5 — MG 0 0 R A R A IR e SR R AERNA) 3 R I A poly (A) 2§
A, Bpoly (A) EEEIL N AR SN L A mRNA , AN 75 BT DNARSAR (1) 55 A A (B 3 B
AR poly (A) & HImRNA o /] DA FH & b ] 7 i a7 5 DA K AT e D 4 711 % AARCA
i Poly (A) KA BEERIEATS —INIBAS —poly (A) I, Frid isl7i) & 45 , (EA IR TPoly
(A) R AR IRFI & EpiCenter) \mMESSAGE mMACHINE T7U1 traififl] & fMPoly (A) JinE ik
7& (Life Technologies) o

[0040] [R5’ WEANS SRAREERAL LLAL , Al T 1 XA ML s P i) HAdAS 1 AR At 5 B A%
R TE A ) 38 Ak o AS 4TI 200, 99 TR DNAFIRNA AT DL o 4% b 4% 400 i P £ 4 S 2
s I IR SRBSE R G LT - AR BLHY L A BURDNAMIRNA 5 H £ DNARIRNARI fE /1 2 /D
oy BT AR B AZ T B, KA 280Kk B RIS IR & A BB  HE R R b G
FICHTRNAGR 2D X LE A2 A1 , [R] st 3 350 g 4 2 SR a3k T R DA A0 )b SO IR B0 4 25 mRNA B
B B AZ T 5] ARSI mRNART BA T FH L RNAAR JEE5 10 1R 3 A0  H I 2% i
FIOR 75 28 1 G0 I b L JF FLIM B A PEAE /9 (translational capacity) (0,6l
Kariko,K.fWeissman,D.2007,Naturally occurring nucleoside modifications
suppress the immunostimulatory activity of RNA:implication for therapeutic
RNA development,Curr Opin Drug Discov Devel,v.10 523-532;Pardi,N.,Muramatsu,
H.,Weissman,D.,Kariko,K.,In vitro transcription of long RNA containing
modified nucleosides in Synthetic Messenger RNA and Cell Metabolism
Modulation, &% FMethods in Molecular Biology v.969 (Rabinovich,P.H.%%3%) ,
2013) ;Kariko,K. ,Muramatsu,H.,Welsh,F.A.,Ludwig,].,Kato,H.,Akira,S.,Weissman,
D.,2008,Incorporation of Pseudouridine Into mRNA Yields Superior
Nonimmunogenic Vector With Increased Translational Capacity and Biological
Stability,Mol Ther v.16,1833-1840) o F ¥ RRAZ M AORNAIE M iR A% A% 2 W] LA
A5l FH A SR L SN R — FROT V2 R e SR i) % | M s R0 o T e AR 2 Mz B s 1, AT DL
M Bl 4 A ARSI A% DA — 8 B8 BE IR N AR AN S EJmRNA (3 L, #113nUS2012/0251618) .
CL AR AZ B S U I mRNA R AR 705 BN 105 S AR A I BE 1, tERE G 0 1 B PR
e

(00411 WIAE LA AE AT P MRS E 4 77 T 4R Ak 25 AL B mRNA R AR AL 7 G355 N3 AR R
[X (UTR) o &3 1 35 O BCERRBTUTRAC A (AR 5™ AN3” UTR AT LAAS 40 505 #5:RNA) B EoR
G SR AR AL SR mRNA R mRNARS € P AR 220 (B W, , #ltnPardi N. ,Muramatsu,H. ,
Weissman,D. ,Kariko,K.,In vitro transcription of long RNA containing modified
nucleosides in Synthetic Messenger RNA and Cell Metabolism Modulation in
Methods in Molecular Biology v.969 (Rabinovich,P.H.%w%) ,2013) »

[0042]  BRmRNALASL , HARAZ IR %1 (payload) 0] LA FHF AR B 6 F ZEAZ R, il 46 7 i
ALFEAEANBR T4b 27 BNV BT AR IR B A 22 A8 b SCH IR I AR Sh e 5 58 o & I DNA
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RNARZ T B 8 J7 V54 )iz A 5 OF BN A G e 24 50 (S W, 140, Gait ML T . (% 3)
Oligonucleotide synthesis:a practical approach,Oxford[Oxfordshire],
Washington,D.C.:IRL Press,1984; VL fkHerdewijn,P. (4i%)0ligonucleotide
synthesis:methods and applications,Methods in Molecular Biology,v.288
(Clifton,N.J.) Totowa,N.J.:Humana Press,2005; & %@ 5] HIFAAR T .

[0043] 5 BUKEDNA , F - A B ) ) 6 308 A5 FAELANBR 5, 7625 7 RH 50 B JBORE R 400 8 )
T AR SE IR EE P AR A 5K A7) B BURIDNA AR I S i R E BT AE R (F &R RIEE RS 1
TUIE R JBTRE P 5 TR B A7 A2 70 VE IS 855 A R 5% JTURE B0 41 T 18 &5 BT AR 31 B 15 7 ik b iz Fe st
A=K o 43 B BURLDNAR) T35 iz A S 9F B ARG BT #0n (Z 0, Bl tnHeilig, J. ,
Elbing,K.L.fIBrent,R(2001) Large-Scale Preparation of Plasmid DNA.Current
Protocols in Molecular Biology.41:11:1.7:1.7.1-1.7.16;Rozkov,A.,Larsson,B.,

Gillstréom, s. , Bjornestedt,R. f1Schmidt,S.R. (2008) ,Large-scale production of

endotoxin—-free plasmids for transient expression in mammalian cell
culture.Biotechnol.Bioeng.,99:557-566; A X US6197553B1) o ] DA 4% Feba] 75 ) 1) 4
7 LA A AT T 1 K R ok R AT BUORE 73 8, BT d R S A (H AR TPlasmid Plus
(Qiagen) \GenJET plasmid MaxiPrep (Thermo) flPure Yield MaxiPrep (Promega) 17 &r .
[0044] 7 BH (A BH 25 T8 Joia « IR J53 490 K Jkar A6 55 TR o2 4 K FIORE IV 4650 - DA S e AT 13
TR ANAZ TR I P R AN 97 701 LA 42 5 DRURT B 13 B0 1) FH 3R 5 DA ) &% s 48 12 S5 it 7
FAE N 0PV A

[0045] G SCRTAE IR BRAE 3 /MR T, BUN R TE BA BT T 13 .

[0046]  BRAE LR 3C 540 R AU B P AIAUCM ZR A5, 15 “6 3 (comprise) ” 2 H:
TG, GBS AEET DL B & SORRE, B, O “B04% , (HAR T

[0047]  FEACUL B A5y, $ A “— ANt 7 587 BT 57 B AR 4 G P S U7 AR
F TE R 45 M B VR AR AR 2B /D — N AR B S 7 S8 o BRI, AE AR U B A H B
T FE— AN T T 8RS T R AN e SR A BB AR R — A S T 5 . AL, Bk
JERHAIE S5 A BURFPE AT LR A& & 1) 77 5 — DA SE i T RE5 &

[0048]  BRAE F34hE S, AL R B T A SR FRHRTE BA 5 A% W B R U AR N 5y
A0 B TR AR I) ) 5 S o A i B A5 AR K A5 e A G 5 BR AR B S 53 4B g 7, B
FE AN F AR B R AT

[0049] G35 “5l K B B A BUH) R IK” FEAZ IR I NPT 5 82 B i RAA 1 B8 /) vk i d E
FIB M FESE AR RE it (19, 258 B 75 i 3 5 FA) a5 7 2 v 1) 40 J A ot ) e L 30 )
(5, o A N R e 7L 3 ) B v anmi R 3 (1, /B B R N R KRB (9, %) 15
RS YRETY) Bz iR (140, 45 & AR IR BTHIAZIR) o K MR ity Bl 30 4 v 1 i 5
R H A B 5 R R A AR Tt FH A% TR P o JEORE o (8] 4, R34 Pt 75 £ 3 Joi 14 55 R R b () 48
JRURE ) B0 HEE L3047 (19 2, 5 4n N PR iR 2L sh 1 e o dnmi 14 3400 (4, /N B B dE N
RAEBY) (Ban, 1) AL shAE AL vh i) BTl t B 5T 2R A B A6 o 2 78 0] R ot B0
R 2L B) W T A7 AE P 75 B 3 TS, 0k R ot m8ox R RS L s ) v it 7 B 1 BT I 3R AR AT AR SE
1. OFIE o FEAT E I STt 77 22 Hh 5 24 IR ot U ke 2L 2 4 Hh 16 P 75 2 1 B R 3K 500 1
A5 i 0T SRR 2L 3 2 v 1) BT 5 2 1 R A K R B DR T L, 1, £91.1.1.5.2.0.5.0
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810, OB, SEEL T 51K AT 75 85 A0 3R 0E o 2456 HERE i sl ot BRI AL sh W b AP E T F R A
JRESS 2475 M it B30 e 22U 0 7 oA 00 280 A e ] 0 7K P 1 B 75 B SR, SR T 51K
Jr 5 B 5 ) 3R o AR AU 8 BOR N DO BEAR , B E A R R B R E K E S
D E B a0, BE RSB IR snorthern BN | IR AT 4258 VELTSA | S B UL A FH AN AL e , 5%
BTG G 5 T AT L AR BUR OB HR  B E I E

[0050]  J6 15 “Joo st 2 35k AT 1) 2R A7 HE A% B UL BR. Yk 2> B 400 o) L 2 PR R 1 B8 77 o R 36 25
DRI R R, A WU it (A1) a0 A 5 R 1 5% 7 26 o (1) 4 B ) B N3y 2L 34 (49
W, W A0 N PR IR L B B T W O s (e, /N R BRAE N RIS (5140 , ) A 1)
SRR B TR D B ) 0 5 PR R R R o 4 D o X B4 H g S R PR 1)
TR 5 AR B il B AR Tt A IR 1 % JRURE i (4910 a0, 3 T B 56 R 174 335 7 22 v (1) 4 B R ) B0 R
W FLBh A (B, i an N B0 FLSh P B8 1 Qo 5 304 (a0, /MR 3R N R 304 ()
U, ) TR (1) S AR TR v 1) 8 R IR (1) 8 AT 8 o 6o FRURE: it B0 FIEL R 7L 30 47 e T e 2 ]
(1) I8 T LR 72 100 %6 [REL o 7EARF 8 (1) S 77 28 Fh 5 24 A it s ety 2L s 4 v ()
PR 238 7K S REE X6 FERE it B80T HE R 2L, 2 47 ) 38 5 AT 3R 7K~ 2995 %6 . 90 %6 .85 %
80% .75% 70% +65% .60% 55% +50% 45% +40% .35% +30% .25% 20% +15% .10 % .
5% B0 %6 B, IR T YT ER L 0 B B I DR () 3Rk e T s AN T AR B A B R it A R
FR) tof A i St BRI 2L s 0 ) SR 3L TR 2R I /K P, 78 DA i s 3 L sh i vk i A%
PR BE 5 UL ER R D B R R R R B B D 215% . 10% . 15%.20% +25% +30% 35 %
40% +45% .50% .55% 60 % 65% 70% .75% 80 % 85% 90 % .95 % 5 100 % . fiff & # = [A]
FAR KT BE G B E A FE  AEAN PR T+, A8 ARSI AR N 01 2 R 2 AR AT B B Bk
mRNAZK P FR) Az 56, B il B AR U, AR AR N 52 AT BE 3 BN I nor thern B | J5A7 4%
A NELTSA A2t ~ B AE FH LA S R M2

[0051] V&P A EIG YT A (B anya I7 ML IR) B “F & 8 YRy A 2 E” & A LU= A P T
RUR BB, Fdk e 5 25 SR 4810 4 o A bE AN A7 LR A% BRI ST I P 4L 81 ) E 5 R I8 7K, K 371
IR BGRB8 W BAEART AT I AK P B AEAAEAEAL BRI A AFAE 1) FRAK F= i, SE3
TR T B RIS N A SRR BT , KRB Y LA — B AKCPAELE B LN, 248 i
mRNA [ 4% B2 #5321 B 1) B vy A 2R T X N £91.05.1.1.1.2.1.3.1.4.1.5.1.75.2,
2.5.3.4.5.6.7.8.9.10.15.20.25.30.40.50.75.100.250.500.750.1000.5000 10000 5% &
RIS SEHL 7 AR B0 o 244580 3 0 S SO 3R 1 R (1) A% IR 45 21 B A X T HEDR 2995 %
90% .85% 80% .75% . 70% 65% .60 % 55% +50% 45 % 40% +35% .30% +25% .20 % -
15% 109 5% B0 %6 INF, ST 17 3 I PR] Bl L 21) 3 38 ) 400 1) o W00 2 280 ] B8 o 271 3R 1Y)
TE A TR e B, A5G, A AR AR RN R 0 B R AT ) B 3 TERNAZK P IR 5
FIT iR 5 ARG an A AT R AR N 3 EL R BE AR nor thern BN JFAZ 2438 JELTSA L S %7t
VE BEVEH E A B A R B 2R G LA R AIIGE

[0052]  4pACSCFrfsE A, ROE “RLIR™ 48 & A 2 /D AN S5 slO0UEE Y U1 Il EAZ B A 1 IR
B HEAZ T IR G SR &9, 71 H AL FEDNA JRNA K H 2 A 48 . DNART DL LU R T I Uo7 R
FiDNA | cDNA PCR7= ¥ sl A4 o RNAT] DL & DL R T 3K 2 /N A JERNA (ShRNA) 17 f#RNA (mRNA) %
S RNA.miRNA.micRNA.ZHRNA.dicer EEAIRNAEL G ZERNA (VRNA) , S He4H & R BE & A
CL R R AL BB 1 B Bk 3L SO B AL IR » BTl A% 1 BR IS AN A A 1) 1 SRk
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BRI B BN RRAFE AR R ARAFAER , H H B A 52 F LR (reference nucleic
acid) FEAA &5 A1 BT o X R ST  (HA R T, B AR IR I 2 S B IR 15  HH 2%
IR IR T M- F SRR IR R 2 —O— FH R AX B AZ 1 IR LA S IK—1% 1% (PNA) o B AEFF PR 22 , &R
TR R B A O B 52 BRI 45 6 M 0T 1 R SRAZ BRI R AL R - B A )
AR, R 8 LR A1) R B i A 2 FLOR S AZ A AR A (9, 8] 9 %5 A - BUARY) L A A 2k
Rl B R FVEYD R AL T IR 2 A U E KT 51 DA S B R BH 8 17 91 S b, BT DL et A o
—NECZAITIE (B A H) BT T IR A A VA B A/ B VL R S AR A R s TR
fa] - B T BUAC (BatzerZs A ,Nucleic Acid Res.,19:5081(1991) ;OhtsukaZs A,
J.Biol.Chem.,260:2605-2608 (1985) ;RossoliniZ A\ ,Mol.Cell.Probes,8:91-98
(1994)) . “BLHBR” & A (Bt 2 k%M (DNA) BiAZBE (RNA) ) i Al I8 2k (4] o A% 1 R e o g
PR JE A A — T o “DRAE” B HR RN FmE ng | L E — 20 FE R AR A W R R e | i JB s i
NS | RS E | PR IE LT AR SR AU, DL S M FHms g (1) & AT AE 4, HAFRE AR
T e BB SN R B S AT , BT I i B B Bk A48 4, ABASFR T, i I VBRI R A ) AN i 1
14

[0053]  RuHE “HE[A” 4800 7 77 AR 22 TR BHT 4 22 K B D6 20 1) 38 43 B2 Bl 4 K ) G B 211 1)
%1% (1541, DNABKRNA) JF51) o

[0054] WAL RTAE FHIC , “BEPR 7207 6 18 WNRNAR Sk B8 22 BRI L 5L 724 o

[0055] R “HNE " 48— 4B WAL &, AR AR T 15 07 B 1) 15 , FF HL A AE 38 5 N 7E
KR B ZRE R R AEAR 2 R LI 7wl BT8R o 2 =28 (D) “HE R lE

JR™ AL R A DA B 5 (2) “te & lE ot FL B A i AR T 5 DA B (3) “ATZE MR T
Blin & R &0

[0056]  “HSJRAC GV AL N IRE S &) -

[0057]

[0058] S JZRAL A W) AR E 4 S 5] A0 F5 H S e 4

[0059]  “PHES¥-Hi 1" 48 RE 0L Y 1 1 8 R o s (9 1 AR BH B8 7 i UEL 6 — Fh ek 2 Pl A 1E
P, A ) fi 2 [ o A0 326 74 H 28— I8 J5 2 AT R B 1, DA e AT T mT DAAR 488 pHAR DA s 1 R 1 Bk
WM T SUAFAE o FH S 1 I8 5T 1) P, 5 52 M) i Joi 49 K UKL 76 AN [ pH S AT T 1 3 T P A o X P
faf PR AS AT DL 52 W I 2 B ) B AL I 9 B A 2H 4R 7 A (Semple, S.C. %5 N, Adv.Drug
Deliv Rev 32:3-17(1998)) LA K JE it W AR fi# (endosomolytic) dEXNJE 45 H 1Y BE
(Hafez,T.M.%5 A\ ,Gene Ther 8:1188-1196 (2001)) , A% R ) 4H g Py 33 3% 2 55 5 L 22
1] o

[0060]  RiE “HE BAg KMk FEfE 9K B2 L BAA 20— AN4ER (B W1, Inm%21,000nm) ,
A — Mk 2 A (D) B46-E YA AR 8 FH &5 1 i ot 1 B00RE . 78— LE STt 77 2, IR Jir M
RO L B 7E ] 508 iz R (9 4n, mRNA) [ 3 4 77 BY0va 97 7738 3 5 AH D¢ 1R B A7 A (31
un, A VA2 R E IR SR B TR A o AR — S T SR, AR R BRI R AN KR AL i

21



CN 106795096 B ﬁﬁ HH :F; 10/58 11

P2 o X RN T A K RIORL I8 8 60 25 2 () AL S WA B — il 22 Afriss | A 14 B J5 s ol I o
S BAL B VARG W4 A 1 e 5t B T 7 o A2 — SE St 7 S8 b, W AR R R 14 R B T
FAVRT DA 3t 356 T i TN AR BIURL R i TR 2 vh 5 B0 2T IS D K R I — £ 5 4 S i o
73 A B KA 2 T o, DT OR3P R4 FEAN I AR 28 At 5 B3 AN 52 38 oy 1 A P44 i 2 i
HIRL 51 B FAh B AN B AR L, B A AS R B S e 2

[0061]  7E & A S it 77 2, Mg B 9K Ok 2 A DA I -F 3 B4R - £930nm 2 £)150nm . £
40nmZE £J150nm. Z)50nmE 2] 150nm. 2160nm % £)130nm £)70nmE £J110nm. £ 70nm £ 2]
100nm. ZJ80nmZ 27100nm+ ZJ90nm 2 27100nm+ £J70 £ £190nm- 2180nm £ £790nm 2] 70nm 2 £
80nm. 8¢ # #)30nm+ 35nm+40nm+45nm-50nm.55nm-60nm.65nm+ 70nm+ 75nm+ 80nm- 85nm- 90nm.
95nm+ 100nm+ 105nm+ 110nm+ 1 15nm+ 120nm+ 125nm+ 130nm+ 135nm+ 140nm+ 145nma%,150nm, 3 H.
FeFEARTCFEI o AEFELE ST S, R A7 AE TR LR RURLIN , A 7K P R
P it 6 2 o 72451 2, 26 [ 5 ) A 1 552004/0142025,2007,/0042031 5 FIPCTA FF55W0 2013/
016058F1W0 2013/0863735 H I 1 A0 &5 R IR (1 I Jo K RIURE S el 4% 05 1%, oA df A o
NN T I H B 51 R IR AR,

[0062]  4pAS SCHTAE IR, “35 R i 2™ 4R 4R A 56 4 4 VBB 00 3% L L Py b 2k 1 128 2
%R (1940, mRNA) f1) 3% P 7 a7 750 10 A5 BT 48 K ROk o £E — AN St 7 28, A e (19 4
mRNA) 58 435 2& T g BRIk

[0063]  RiE “REWA G NGB 15618 e BB 0 MRS 170 1 R EMA &8 &
JR ) SEAGI N B & — BEAR I I BT o AR “O8 & ZEAG I IR 50 48 A0 25 IR 538 70 AN 3R & 8
5> 1 R & AL i B2 AU 2 R i), I HAEdE1- (R - R O =) -2,3- =
W E I H I (PEG-DMG) %5,

[0064]  RAE “Hrt: Jig 51" 48 7E P ade pHAE & LA AN H T8 sl 1 9 1 5 7 T8 AR AE ) 2
JE S 5t b AR — B AE A B pH T, X R ME LB EH AR T, BEARBEAR A, 401, 2- — A g it
Fe—sn—H 2L -3-BEMRAEAK (DSPC) 1, 2— KAt A —sn—H i 2= -3-BE AR IH B (DPPC) .1, 2-
TR E R A - sn—H Vi 2 - 3- B ER AR (DMPC) 1 - AR AR R 22 -2 Jih I 2 — sn—H Jh 2 - 3- T iR
JEEE (POPC) <1, 2- -yt F—sn—H 2 -3-BE M A (DOPC) ; B fIR e £ W fi , tn L, 2— — Jihi%k
He-sn—H -3 IR L B ik (DOPE) AHTENE (SM) BRIk I 5 B8 TG &4, tn 8 B2 S AT
A=) o IR 5T RT A2 B B BOR SRAT AR 1

[0065] AR “Hiy LG BT 48 AN 52 F R A= BEE Bl 9 1 pHAE. (91 anpH~3 22 pH~9) 293, LA
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W JFEF] (BN, = Z WA GE A AL EN) A BERL HIB-3 B8 (140, ZFR) FIN,N-— H LR L f%B-4
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(I, DAE AEAT AR DM B2 ) i Ab B AN/ B Al 5 3R 9B -5

[0212]  WyEE, EARECUE A RIA- 1 FIB- 176 b SO IR A AL 5 v AT 7 HR 6%, (E) 35 k-
T OB P R G AR A ] L T 1) 48 B 15 Bl BB ) A S 90

[0213]  —f& S W 7 %63

HO{%/\ 0] OR O. OR
o NH2  HO ?’ socl j
(Poor o7 Hn:\(“#m o4, C"H?F%}OR
" (0]
C-5

n
(0]

C-3

C-1

R
[0214] CNH } HT c-8

G‘ N?SOR /Elﬁ/\:BEnOR
H;:(L}T(%R m n(gTOR

o) O
c-7 Cc-9

[0215] £ 44 (1) RIAb-& 9 (Bl hn , 4k & C-TELCO) ) 2 it 77 22 a] AR 35 — % S v 7 %3
(“D538C”) % , T AR A M AT AN RN C1—Coa 2 , B3 A AN B AS 1 A 30 2 5, moAy 0
51 Hno N1 E 2400850 . 5% — O 7 523, Z5 - C- 1 I AP a] DA R Mk SR YR 45, B
B R A S T RN SR 7V £

[0216] Rt 7 DU SZitifel, H H A AE T Uk B I PR &

[0217]  sEZJtEfs)1

[0218] LA WIIHI &L

[0219]  AR¥E 40T 1 5 5B &AL G401«

[0220] FH2-Z O WES (10g) AbFH3E-1,8- % (9.8g) £F & FF &t (100mL) F1PY & Bk i
(60mL) ¥R - 218 M\ = 2 % (15mL) , FF HOB A E =R I SR A i €, 9 B
FHi 7K (2x) Bk IE I - A WLER 7 2 Jo /KB R B T8 , ik Y I B v 7)o A FH = U Jebg A
Yo e A (20g) , 45 215 . 8gkH 4 - 4415 21 B PR 0¥ i T — S&UH e (100mL) , 7
AR nE S5 Eh (13g) AR /NG o N 20Tk (400mL) -4 b J2 375 05 e 3 ek o R 3 8 o A
2RV, AT FH PR LB/ 2 4 (0-6%6) 1 FE A8 45 20 PR pid i e ke (T7g) A o [l 1 8-
0- (2 -2 O BEAIL) FlE (6.72) , NHRY)

[0221]  #48-0- (2 -2 RO BEAE L) ¥l% (6.7g) - L1 (251) F2-N,N-— HI FL 5 5t 2 Jig
(0.54g) /£ =& H fx (40mL) H BV TR FH = S B A R ALY (1. 5g) A I o % F ik
PR SN K TR ¥, SR JG T 7K e 5% o A WLAH 28 TE K BB 5 Tk, o 8 I 2 Bk i 771) o A Y
g/ S (0-10%) B FEAT R AR Pim i e i (Thg) #1:, 2R fa it 25 AT (209) , LA1S 24k
EW1 (1g) s NIGEHARYD o

[0222]  sjitaf2

[0223] & W20 6 B

[0224]  AR¥E AN I AR &AL G2
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[0225] fE@EAEN R, MEEET & F k (20mL) fH 448 (593mg, 2mmol) 6—- ¥R LR
(780mg , 4mmo1) F4— (= HFEZ L) MEIE (60mg) B[R B IN A — 38 . 3 ik — WP JiZ (908mg,
4.4mmo) o I R UTIE I 3 IR AF UEM , - HAS B AR RWiEE e & R R O
(R BE BEIR & (0% 223%) BEMi AR ERE T A JE Mok 4lifh . X432 (B) -3,7,11, 15-PY H &k
7SR -2 6 YR L ER R Y TG (2 itk 4 (0.79g1.67mmol,83%) o

[0226] % (B)-3,7,11,15-PY B 3L+ NH—2-A R6- 1 RS (0.42g,0.887mmol) N,N-—
SN Z R (1.5mol 245, 1.33mmol ,MW 129.25,171mg) FIN,N- —F 57, — % (39mg,
0.44mmo1) YEDMF (4mL) HH [PIAETRTETT C R IN#18h. AR J5 4 I RV & 90 ¥4 H, IF FH L e (3x
20mL) FEHL . A H AT I , B0 RN T4, ik PR Rk 4E 5 B2 R B A (&
0.7g) AHF=4id it 75 FH & H 2 B DCMARI A6 BE VR A (096 225 %) e e i ek J s 47 A JZ A ke 4l
122 VR XA B T 55 P20 ) 8 35 € PR ) (39mg) « "HNMR (400MHz , CDC13) 8:5.33 (m, 2H) ,4.59
(m,4H) ,2.85-2.25 (m, 18H) »

[0227]  Sjiifsl3

[0228]  (LAWI3HIE R

[0229] @It 5EW2IAU 77 20, WIR L BRAR 4R , 1A 2 M6 VR LIRS 46 , SRl %% L &
M3, 15 3 22mg W AH TE L R4, 0. 029mmo 1 , 6%  THNMR (400MHz ,CDC13) 8:5.32 (m, 2H) ,4.62
(m,4H) ,3.62 (s, 2H) ,3.60 (s,2H) ,3.28-2.33 (m, 10H) ,2.09-2.00 (m,4H) ,1.76 (s,3H) ,1.70
(s,3H),1.60-1.47 (m,6H) ,1.47-0.97 (32H) ,0.89-0.84 (m, 24H) .

[0230]  sjitifsl4

[0231] L&A & Rk

[0232]  AR¥EW T EBR SIS A 4

[0233] FH2-Z & (7.2g) \DCC(10.5g) DMAP (3.5g) F1=2Z % (10mL) AbFE -+ k-1,
12- % (10g) £ & bt (100mL) F1PY SR (50mL) H ¥R o 2 i W DU K o K I
RSV UE, 5 H A SRV B D8R o A LR 7 & To /KB R B T4, 1 D I 2 BR IS 7 o 4 7%
RVEET S e (60mL) AFHEFE IR, IRy ZRRiEAILAERI12. 1gk )

[0234] K H Wi fig T — & H e (100mL) , I SR BRI IE 845 28 (8g) Ab BRI o I £ Tk
(400mL) » H-H b 237 V8 I HeE i PRI 908 o MBI 2B ¥ 77, A FH R 20 Tis / 4 (0-6%)
B BEASE A 2 R P i e i (75) A . [l A1) 12-0- (27 - B AU 1+ — 8 (3.59) ,
JHPRA) o

[0235] M FEW) (3.59) « T (60%) FI2-N,N-— F L4 3L 2, % (0.30g) 78 — &0 F 4%
(20mL) H IR = B SE FE I EAL N (0. 86) AbFH I 77 o 12 VA VI FH B R L B /K T TR 355
SR 5 FH K e A WLAEE oK B B B T4, 1 9 FF 22 i 771 o A FH HR I/ — &0 e (0-8%)
B BE AR AR A i@ i i R (209) AR Sl i 58 AR AE (20g) , AMS BIFR 75774 (0.62) , N LG
HARY .

[0236] Syt fl5

[0237] (L AWISHIE R

[0238]  AR¥E4N T J7 B A5

[0239]  FH2-THEZEEEA (10g) A= % (10mL) 4bBE -1, 6- — % (10g) 7F — & %% (40mL)
FTVY SRR (20mL) H F I o K IR — /N FE BRI R B A P BF T O e
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T P I K BB BE R - B VR, R O e A e B = S B AR e i v s v R ad i
M (50g) ¥, 3 26— (27 - A ZEWEAE L) C-1-1, MR (7.4g) -

[0240] I 4lfb ity 4) (7. 4g) WA T — S W bt (50mL) , 3F FHSUAS TRILE S5 26 (5. 2g) AbBH PN
NI o NN 20Tk (200mL) , 345 b 2 T OB Rk i PR 8 o IR TR BRI, - Fl 2. FR &
fig/ Lt (0-5%6) 6 B A8 45 2 i stk Aid i i (50g) A% [FIUR6- (20 - B 28 WA 28) | 1%
(5.4g) , ARV

[0241]  ¥47=#) (4.9g) . .1 (0.33g) FI2-N,N-— FF FE41 5L 2, i (0. 40g) 7E 50 F 4% (20mL)
WV TR = B R AL BN (2. 1g) PR /NG o FHE S A BN K IS IR D 52 T - B AL
FHE TC /KB R BE T8 , Ik I 5 B v 7 o 4 R B/ — S0 e (0-8 %) 6 BE A ik A Wl ok ik
iz (50g) 1, AR EI & =4 (1. 4g) , NG R -

[0242]  Sjiifsl6

[0243]  (LAEWI6HIE R

[0244]  ARFEUN T J7 V2B A6 -

[0245]  F2-c 3£ 2512 (10.0g) \DCC (8.7g) FIDMAP (5.7¢g) AbFET—1,9- % (12.6¢) ) &
FIGE (80mL) VA o W4 VA T A 11 PR /NI o 4 S BE VR A5 st 8 I BRI 77 o o e R A T I 4
(R (250mL) , I FOVF &5 df o IR U8, IF BRIV 7 R R R MV iR T — & b, T G
ERR VR A WLEL 7> 2 ToK I R BE T, ik Y FF BB IE A AT H0-12% LR 4R/ TR AEA
Ve vk A WE A R IR (75g) , 153)9- (2 —C IE 28 BE L) F-1-1F (9.5g) , NIHLIRYY

[0246] Y= Wyips i T — & H bt (60mL) , I SR BRI IE $5 28 (6. 49) AL BEPR /NS o IMA &
fik (200mL) , 3544 b 2 38 e ok Ak e RO 08 o AATIE R 22 R 5 571, A FH 4 R 2L Tis / e (0—
12%) 1 B AT A5 2/ PR V0@ i iR i (T5g) 4%, 15 219 (27 -4 B i A k) £ 1% (6. 19) , i
R

[0247] K= (6. 1g) 418 (0.34g) FI12-N,N-—H I I 2 1% (0.46g) 7F & H 4
(20mL) AV = 2 B SE E TS AL 8 (2. 9g) Kb FR PR /NI o 29 VA SR bR R, A
AALE KIS AR Ja FH /KB B HARE TC/K B ER B 115t , 3k Y I 2B ¥ 771 o 4k FH W I/
TR (0-8%) B EE A FR R W IE I REIR (The) A, SR a4 I & be/ LR/ PR B Aok P JE it
5 ARAE (20g) A E L VA R T SR b, AR SR AN K I R , oK R R
T8, PR IE R BRIE R, AR RIFTRR 72 (1.6g) , NGB AR .

[0248] Syt fs7

[0249]  {LAENTHIE A

[0250]  HRAE 5 VA, H13,5,5- = R FL 10 VR S REE AN N- — I L 2 ke -1, 2- — fiiethil 4%
AT, 15 3 144mg V46 B R (0. 21mmol, 11%)  LHNMR (400MHz ,CDC13) 8:4.09 (fel ==
%, 6.6Hz,4H) ,2.58-2.51 (m,2H) ,2.44-2.34 (m,6H) ,2.29 (A== I& ,7.5Hz,4H) ,2.25 (s,
6H) ,1.67-1.57 (m,8H) ,1.52-1.39 (m,6H) ,1.36-1.21 (m,24H) ,0.95(d,6.6Hz,6H) ,0.90 (s,
18H) .

[0251]  Sijiifsl8

[0252]  {LEHI8HI & Ak

[0253] it 7 VEARI R AL-E W8, P53 15% . 'HNMR (400MHz ,CDC13) 8:5.11-5.04 (mn, 2H) ,
2.60-2.54 (m,2H) ,2.47-2.36 (m,6H) ,2.27 (L= & ,7.4Hz,4H) ,2.25(s,6H) ,1.66-1.40
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(m,16H) ,1.34-1.23 (m,24H) ,0.91 (d,6.5Hz,24H) .

[0254]  Sijitif5]9

[0255]  fL&H9RT A K

[0256]  AR¥E4N T J7 B A 19:

[0257]  HFZFEEE (10. 1g, A& 5 IR A1 BEBE U %) 1 = 4 i (10mL) Ab B -1, 9- 1%
(10.0g) M) =& H be (100mL) ¥, FERLFE =R  IRNTR &40 F & b e, I P SRR vk
B ANLER 73 & oK R BR B T4, 1 Y I B BRI M 5 R T O, i R I L BRI o A
FC e J5 1 S AR e iR, A ik m Ml — R A B aE R (60-70g) , 15 29— (F
Pt AAEE) £-1-BF (7.6g) , NIHPIRY) .

[0258] K =#piasfif T — & H ke (50mL) , FF SR ER L IE 8465 26 (6. 4g) A0FEI073 Bl N
fik (200mL) , FE4F b T WS I R AR PR U8 K TR R DI R T b, IR FH O e AR N B i
fEHE AR (20g) 4, 15 219- (B r BL AL £ (5g) , R .

[0259] ¥ (5g) 1% (0.33g) FI2-N,N- — HI R4 2, % (0. 48g) #F — 5 W &t (40mL)
R = R SR A AL (1. 2g) A PRSI A% W — S FF e s B, 91 AU SE AL
IR BB - A WLAHE To /KB R B T8 , 1k 8 K BR V77 o 5 FHO-12 % I g/ — & e iof i
fEFR R R (50g) A1, SR Jo 18 FH AR [R] s B2 A el o 56 — AR A A (20g) , DA 21 i
e (0.6g) , AR .

[0260]  Sjstifs]10

[0261]  fb&W1009E Y

[0262]  #R 4 J7 ik AHI &AL A P10, LATS B 14 Tmg To A R4, 0. 23mmo 1, 17 % . 'HNMR
(400MHz,CDC13) 8:4.11 (t,6.9Hz,4H) ,2.56-2.52 (m,2H) ,2.44-2.35 (m,6H) ,2.29 (L =&
& ,7.5Hz,4H) ,2.24 (s,6H) ,1.75-1.66 (m,8H) ,1.66-1.57 (m,4H) ,1.52 CGXPUEI%,6.9Hz,
4H) ,1.46-1.38 (m,4H) ,1.38-1.13 (m,30H) ,0.98-0.87 (m,4H) .

[0263]  Sjitifs11

[0264] LA WI11HIE Y

[0265]  HR 4% 7 kA &AL G011, LLAS ] 154mg iR 3 (PR 4 (0. 22mmo1, 14 %) o 'HNMR
(400MHz ,CDC13) 6:4.88 (HEI&,6.2Hz,2H) ,3.20-2.40 (m,8H) ,2.39 (s,6H) ,2.29 (t,
7.5Hz,4H) ,1.67-1.56 (m,4H) ,1.56-1.48 (m,8H) ,1.38-1.21 (m,44H) ,0.92-0.86 (m, 12H) .
[0266]  Sijstifs]12

[0267]  fb-&Wn1200E B

[0268]  #R 4% 7 kA &AL & P12, LLAS 1] 169mg ik 3 (A iR 4 (0. 26mmol, 17 %) o 'HNMR
(400MHz ,CDC13) 6:4.03-3.95 (ABXFER,4H) ,2.54 (m,2H) ,2.44-2.35 (m,6H) ,2.30 (L =1
W ,7.5Hz,4H) ,2.25 (s,6H) ,1.66-1.54 (m,6H) ,1.47-1.23 (m,40H) ,0.92-0.88 (m, 12H) .

[0269]  Sjstifsi|13

[0270] L& W1309E K

[0271] R4 ik AHI &AL A 13, LA B 152mg [ A Bk A, 0. 23mmol, 16 % . 'HNMR
(400MHz,CDC13) 8:4.03 (t,6.7Hz,4H) ,3.10-2.41 GAFH 5E A0, 8H) ,2.34 (s,6H) ,2.30 (¢,
7.5Hz ,4H) ,1.66-1.46 (m,12H) ,1.39-1.21 (m,40H) ,0.89 (L =H & ,6.9Hz,6H) .

[0272]  Sjitifsl14
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[0273] LA W14RIE Y

[0274] R4 7 ik AGI &AL A D14, AR Img B A PR A, 0. 16mmol, 11 % . 'HNMR
(400MHz ,CDC13) 8:5.09 (m,2H) ,4.16-4.05 (m,4H) ,3.10-2.40 AE¥ 5 (04, 8H) ,2.31 (s,
6H) ,2.29 (t,7.5Hz,4H) ,2.06-1.89 (m,4H) ,1.69 (d,0.8Hz,6H) ,1.61 (s,6H) ,1.73-1.13 (m,
50H) ,0.92 (d,6.6Hz,6H) .

[0275]  Sijitifsl15

[0276]  fbAWI1500E R

[0277]  FREHAE T EAHI&AL-E 15, ISR 1 16mg A A WRY,0. 16mmol, 10% . 'HNMR
(400MHz ,CDC13) 8:4.06 (t,6.7Hz,4H) ,2.62-2.51 (5%, 2H) ,2.48-2.33 (br.,6H) ,2.29 (¢,
7.5Hz,4H) ,2.25(s,6H) ,1.69 (fLEI&,7.0Hz,8H) ,1.48-1.38 (br.,4H) ,1.38-1.21 (m,
52H) ,0.89 (L =14 ,6.8Hz,6H) .

[0278]  Sjitifs]16

[0279]  fLEWI161 A Rk

[0280] AR 4f J7 ik A &AL A P16, LATS ] 118mg o A R4, 0. 17mmo1, 12 % . "HNMR
(400MHz ,CDC13) 6:4.06 (t,6.8Hz,4H) ,2.57-2.52 (m,2H) ,2.44-2.34 (m,6H) ,2.29 (t,
7.6Hz,4H) ,2.25(s,6H) ,1.62 (L FLE I ,7.0Hz,8H) ,1.47-1.39 (m,4H) ,1.37-1.22 (m,
44H) ,0.89 (fl =% ,6.8Hz , 6H) »

[0281]  SEjstifs|17

[0282]  fLEWILTIIA AL

[0283]  AR#E VAR A 1T, LIAE E]145mg V% 5 4 R, 0. 21mmo 1, 13 % o THNMR
(400MHz ,CDC13) 8:5.01 (m, 0. 27HK E =X T A44K) ,4.63 (tt,11.2Hz,4.5Hz, 1. 73K H %
X FHAE) ,2.61-2.24 (18H) ,2.01 (m,4H) ,1.81 (m,4H) ,1.61 (Pl FL E 1§, 7. 2Hz ,4H) ,1.44
(m,4H) ,1.36-1.21(24H) ,1.11 (m,4H) ,1.01 (m,2H) ,0.87 (s, 2. 7THR A =X F#944) ,0.86
(s,15. 30K H A )

[0284]  Sjiifs|18

[0285]  fb&W181I & HK

[0286]  #R 4 J7 ik AHI &AL A P18, LS 11 Img E A PR A, 0. 17mmo1, 14 % . "HNMR
(400MHz,CDC13) 6:4 .88 (fLE W% ,6.2Hz,2H) ,2.61-2.51 (br.,2H) ,2.48-2.34 (br,6H) ,2.29
(t,7.6Hz,4H) ,2.25(s,6H) ,1.62 (A FLE & ,7.3Hz,4H) ,1.55-1.48 (m,8H) ,1.47-1.39 (m,
4H) ,1.37-1.21 (m,32H) ,0.91-0.86 (m, 12H) »

[0287]  Sjstifsi|19

[0288] LA WI190IE K

[0289]  #RHE T IEAHI AL S W19, LL1EFT6mg To 2 k4, 0. 11mmo1 , 6 % . 'HNMR (400MHz ,
CDC13) 8:5.77 (X =H & 14 .4Hz ,6.6Hz, 2H) ,5.55 (feldt &, 14.4Hz ,6.5Hz, 1.4Hz, 2H) |
4.51(dd,6.6Hz,0.6Hz,4H) ,2.61-2.50 (br.,2H) ,2.50-2.34 (br.6H) ,2.30 (t,7.5Hz,4H) ,
2.25(s,6H) ,2.04 (q,7.1Hz,4H) ,1.62 (FLE ¥ ,7.3Hz,4H) ,1.48-1.21 (40H) ,0.88 (ftl =&
& ,6.8Hz,6H) .

[0290] s f5120

[0291]  fb-&42000 & B,
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[0292]  ARHE— R P A AL B 420, A1F BI15Tmg TC IR, 0. 22mmo 1, 14 % - 'HNMR
(400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.57-2.51 (m,2H) ,2.44-2.33 (m,6H) ,2.30 (t,
7.5Hz,4H) ,2.24 (s,6H) ,1.63 (L fLE WK, 7.3Hz,6H) ,1.43 (L FLE &, 7.3Hz,4H) ,1.36-
1.21 (44H) ,0.93-0.86 (m, 12H) «

[0293]  sLjtifs21

[0294]  fb&W2109E B

[0295] AR5 — M2 AR &AL A P21, LS B 164mg TE A itk 4%, 0. 21mmo 1, 14 % . "HNMR
(400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.57-2.51 (m,2H) ,2.44-2.34 (m,6H) ,2.30 (t,
7.5Hz,4H) ,2.24 (s,6H) ,1.62 (L L HE I, 7.3Hz,6H) ,1.43 (L H EI§,7.3Hz,4H) ,1.36-
1.21(52H) ,0.93-0.86 (m, 12H) »

[0296]  Sijitifsi|22

[0297]  fb&Wp220E B

[0298]  AR¥ELN T kAR E Y22

[0299] BRI

[0300]  [H]6-VR LS (20mmol,3.901g) 22— FE-1-28 1 (1.824 &, 36mmol , 8. 72g) Fl4— —H
FEEFEMEE (DMAP 0.5 % ,10mmol, 1.22g) fEDCM (80mL) HH FI¥E R I ADCC (1. 145,
22mmol,4.54g) - ¥415 2 KRG YL E I N I FE 16h J8 itk uEX UTvE b 7 IR A D8 - TR R
YhidEk & CTR QR 2t (0% 222%) BB FEIR S YBe B e B b AT A Z A R 4lifh .
XIS 2] 1 e, otk (7.88¢,18.8mmol ,94%) .

[0301] %2,

[0302] KR E IR ALY (1.3424 5 ,7.88g,18.8mmol) N,N- PR32 % (1.9624
& ,27.48mmol,4.78mL) FIN,N- " HI K7, — % (1°% &, 14.02mmol, 1.236g,1.531ml) 7E 2. fiF
(70mL) F VR AW, AEBE A VA BRI 250mL B T 79°C () R n#k16h. ¥ [ NV A
WA A2 R IR TR ARG T OB QTR e (1:9) FUKIR G+ S5 A0 5
FA7K (100mL) A pej 7K P ik - R PR AT IR AR (8. TgtRY) AH =¥ (8. Ttk Yy) i@t 7E
N (0% 223 % MeOHT-F M7 ) EEATAE JZ A R Atk . & 3 5 HEE = Mrim by, e - 1%
AR T InL T e, 3R iR 2 (3—4mm, F8mL T K e i) i Uk« FHAr IS I8 vk T,
HAEE 780 T 7% (1.30g,mmol, % , T HCIRY, BT 75 72 4) . "HNMR (400MHz
CDC13) 6:3.96 (d,5.8Hz,4H) ,2.55-2.50 (m, 2H) ,2.43-2.39 (m,4H) ,3.37-3.32 (m, 2H) ,2.30
(t,7.5Hz,4H) ,2.23 (s,6H) ,1.63 (L FLE W&, 7.6Hz,6H) ,1.48-1.40 (m,4H) ,1.34-1.20
(52H) ,0.88 (fel = Hilg,6.8Hz, 12H) .

[0303] sy fsi|23

[0304]  fLA 23116 ik

[0305] AR5 — M2 7 A &AL & 23, LAS 1] 200mg T (A itk 4%, 0. 24mmo 1, 16 % . "HNMR
(400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.57-2.51 (m,2H) ,2.44-2.34 (m,6H) ,2.30 (t,
7.5Hz,4H) ,2.24 (s,6H) ,1.67-1.58 (m,6H) ,1.43 (Ll FLEE 04, 7.3Hz,4H) ,1.36-1.21 (60H) ,
0.89 (fel = Hilg,6.8Hz, 12H) .

[0306]  Sjitifs24

[0307]  fb&Wp240)E B
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[0308]  #R 45— FE A &AL A 24, LAS ] 138mg TE A itk 4%, 0. 18mmol, 12% . "HNMR
(400MHz ,CDC13) 6:4.90 GE/NHIK ,6.3Hz,2H) ,2.63-2.33 (br.8H) ,2.27 (t,7.5Hz,4H) ,
2.26(s,6H) ,1.66-1.57 (m,4H) ,1.51-1.39 (m,6H) ,1.35-1.21 (54H) ,1.20(d,6.2Hz,6H) ,
0.89 (Ll =Hi 4 ,6.8Hz,6H) .

[0309]  Sjtifs|25

[0310]  fb&H250) & B

[0311]  AR¥E— 2 A & LA 25, LA )21 4mg TE A itk 4%, 0. 24mmo 1, 17 % . "HNMR
(400MHz,CDC13) 8:3.97 (d,5.8Hz,4H) ,2.58-2.52 (m, 2H) ,2.45-2.35 (m,6H) ,2.30 (t,
7.5Hz,4H) ,2.25(s,6H) ,1.62 (L L HE WK, 7.0Hz,6H) ,1.43 (ftl H EI§,7.0Hz,4H) ,1.36-
1.21(68H) ,0.89 (el —Hilg,6.7Hz, 12H) .

[0312]  Sijiif1)26

[0313]  fb&W26) & L

[0314]  HRHE— ML 7 A &AL A 26, LA 170mg TE A itk 4%, 0. 21mmo 1, 13% . "HNMR
(400MHz ,CDC13) 8:5.42-5.29 (m,8H) ,4.05 (t,6.8Hz,4H) ,2.77 (t,6.5Hz,4H) ,2.55-2.50
(m,2H) ,2.43-2.39 (m,4H) ,2.37-2.32 (m,2H) ,2.29 (t,7.6Hz,4H) ,2.23 (s,6H) ,2.05(q,
6.8Hz,8H) ,1.63 (el L& I§,7.5Hz,8H) ,1.48-1.40 (m,4H) ,1.39-1.23 (36H) ,0.90 (A =H
& ,6.8Hz,6H) .

[0315] Syt fs|27

[0316] b B W27 & Y

[0317] AR ¥E— M2 A &AL A P27, LLFS 1] 255mg TE A itk 4%, 0. 29mmo 1, 18 % . "HNMR
(400MHz ,CDC13) 8:3.96 (d,5.8Hz,4H) ,2.55-2.50 (m,2H) ,2.43-2.39 (m,4H) ,3.37-3.32 (m,
2H) ,2.30(t,7.5Hz,4H) ,2.23 (s,6H) ,1.63 (Pl FLEH &, 7.6Hz,6H) ,1.48-1.40 (m,4H) ,1.34-
1.20 (68H) ,0.88 (fel —Hilg,6.8Hz, 12H) .

[0318]  Sijstifi|28

[0319]  fb&W281) & Bk

[0320] AR5 FE 7 At &AL A 28, LLFS 31 248mg TE A itk 4%, 0. 27mmo 1, 19 % . "HNMR
(400MHz,CDC13) 8:3.97 (d,5.8Hz,4H) ,2.57-2.52 (m, 2H) ,2.44-2.34 (m,6H) ,2.30 (t,
7.5Hz,4H) ,2.24 (s,6H) ,1.67-1.58 (m,6H) ,1.43 (L FLE W&, 7.3Hz,4H) ,1.36-1.21 (76H) ,
0.89 (fLl=Hl4,6.8Hz,12H) .

[0321] Syt f51)29

[0322]  fb&WH290) & B

[0323]  AR¥E— R P AHI AL B 29, LTS EI18 1mg TC IR, 0. 23mmo 1, 17 % - 'HNMR
(400MHz,CDC13) 6:4.87 (1L E W ,6.3Hz,4H) ,2.56-2.51 (m,2H) ,2.43-2.34 (m,6H) ,2.27 (¢,
7.5Hz,4H) ,2.24 (s,6H) ,1.61 (L FLE W ,7.3Hz ,4H) ,1.55-1.46 (m,8H) ,1.46-1.37 (m,4H) ,
1.36-1.08 (52H) ,0.88 (ftk=H ¥ ,6.8Hz, 12H) .

[0324]  Sjitif530

[0325]  fb&H300T & X

[0326]  HRHE— ML FE FFAHI &AL & 4030, LA1S 3188mg T € ik 4, 0. 11mmo1,3% . 'HNMR
(400MHz,CDC13) 8:3.97 (d,5.5Hz,4H) ,2.58-2.51 (m,2H) ,2.49-2.44 (m,4H) ,2.38-2.30 (m,
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6H) ,2.24 (s,6H) ,1.75 (L FLE W, 7.3Hz,4H) ,1.66-1.54 (m,2H) ,1.35-1.06 (64H) ,0.89 ({£A
= HI&,6.4Hz,12H) .

[0327]  Sjiifs31

[0328] LA W31 & L

[0329]  #R¥E— A2 FCHiIl &AL & 431, LIS 227 5mg vk 3 L HPIR Y, 0. 30mmo 1, =2y 8
#%35% . 'HNMR (400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.63-2.47 (m,8H) ,2.45-2.41 (m,4H) ,
2.31(t,7.5Hz,4H) ,1.82-1.74 (m,4H) ,1.64 (L FLE V&, 7.6Hz ,6H) ,1.46 (A FLE 4, 7. 6Hz,
4H) ,1.36-1.18 (68H) ,0.89 (A ==& ,6.8Hz, 12H) .

[0330] Syt fs|32

[0331]  fL&W32M 6 Rk

[0332]  #RAE 40T J7iECHI A H32:

[0333] ER1.

[0334]  fFAr Fmj2-Z 4 FF (116mg,1.9mmol,115ul, MW 61.08,d1.012) ££15ml J:/KTHF
SN, 2- O R 28 B0 IR ORI (1.9 5 ,1.52¢g,3.62mmol) (HRER A (1.9 &,
3.62mmol,500mg) HKEL4E (0.324 & ,0.57mmol , 186mg,) A4 AN (10mg) , I I & [A] Vi 5
ZR6R AN T 2 RIEA], B RS T Ak, 3 KK KSR S EHLE, &K
TR R AN T8, ik SEFEAE IR T 28 LARAS T PR Y o AL =i 7E R i (230-400 H 1R
P MeOH) S A7, 0% 24 %) bR AT P = A kalifh , LL45F 2)936mg o itk (1. 27mmol
70%) o

[0335] ER2.

[0336]  FEAr AT, A i 14 #F oKt ¥ #111936mg (1. 27mmo1) 22 JR 1 1 ;=¥ 7£ 2mL
CHC13H ¥ 3 HH 5 1283 I NTE 15mL A7 HH AR e & (2. 924 &, 3. 70mmo] , 440mg , 270uL.) .
SOCI2 I FE LG » B UKIB F2 6, HA I SR GPITEAr <R T T = FHi ke 16h. 7EE T
Z:BRCHCLFNSOC 2, 15 A B (A R P

[0337] ER3.

[0338] K5 2B BR2 MK = i iR T THE (20mL) . ] 1% THR Y NI ¢ (1. 6mL, 1. 36¢,
19mmo1) o K5 2 £ TR A WITE64 C F In#Gd B2 . W 4 I B TR &4 (B AR CiPIR YD) - Fk R Wi
IHERE NS (BrMeOHII ST, 0% %24 %) EREAT PR 48 Z A R4k X A5 2 & 74, ik 5%
EHPIRY) (419mg, 0. 53mmo1,83%) . 'HNMR (400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.65-2.47
(m,8H) ,2.45-2.41 (m,4H) ,2.31 (t,7.5Hz,4H) ,1.81-1.74 (m,4H) ,1.64 (L FLEW ,7.6Hz,
6H) ,1.46 (L AL E W4 ,7.6Hz,4H) ,1.36-1.21 (52H) ,0.89 (A =& ,6.8Hz,12H) .

[0339]  Sijitifs33

[0340]  fLA W33 Bk

[0341]  #R¥E— A2 FCHil &1k 5433, LA1S 24 19mg v 3 L HPIR Y, 0. 54mmo , =21 &
#%60% . 'HNMR (400MHz ,CDC13) 6:3.97 (d,5.8Hz,4H) ,2.57-2.53 (m,2H) ,2.46-2.40 (m,8H) ,
2.31(t,7.5Hz,4H) ,2.23 (s,3H) ,1.64 (A FLEI&E,7.6Hz,6H) ,1.46 (L FLEI&,7.6Hz,4H) ,
1.36-1.20(52H) ,1.06 (t,7.2Hz,3H) ,0.89 (A=W ,6.8Hz,12H) »

[0342]  Sjitifs34

[0343] AWM E Ak
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[0344]  ARFEUN T J7 VBRI A V)34

[0345]  FH2-Z F:CUFR (4.5g) \DCC (7.7g) FIDMAP (4.2g) kb¥ F-1,9- % (10g) ) ~ & H
it (250mL) I o KRR FE =R R NTR A I 8, FF 1R I8 i N T b (200mL) o H49R
EPEE IR DTN H BB B JETE W I B BRIE ) R R AR R T O b (T0ml) i, I
DUVE M3 b TG, 5 BBRIE A G R R i T O, AR = N &, AR a i,
BRI, FHALTFH0% -10% LBR LR/ Cle i FE LA S 2 JE 90 % -8 %6 FH I/ — G FH e s 2 At
BRAWDE R (50g) , 555, 6219- (2 -2 RO B AR IL) £-1-8% , AT IR

[0346] ¥ Wpigsfi T — & H ke (T0mL) , F SR ER L iE S5 28 (5g) AL I /NI o I 2. Tk
(250mL) , F4 b 237 O i A B PR e 8 o A IER 25 BV 71, 15 2 B R s T 2 e
W B e R ZE L R, I EBRIE ] S 2SI 9- (27 - R OB AE L) B (3.49) o N
THARA

[0347] KL F=W) (3.4g) 418 (0.52g) FI12-N,N-—H HE 43 2. 1% (0.33g) 7F — & H 4
(50mL) H VA R H = 2 B A S A A BN (1. 86g) BRI 78 « A A AL BN /K I MR e 5 2 VA TR
AHHE TR IR EE T, 1 98 FF 2B ¥E 57 A 4/ W e/ — & H bt (2-0%/0-12% /98-
88%6) T FEAT 7k AR Wid I ek JiE (50g) A% o 4L ) A AR BR S AN /K I TR % » IR BR BE 115
IR FE BRI 15 2 E P34, PR (0.86g) -

[0348]  Sjitif5]35

[0349] LA W35 B Ak

[0350]  AR¥E4N T J7 B A 1)35:

[0351]  H& M (7.5g) <DCC (10.0g) FIDMAP (9.5g) AbFH -+ — -1, 12- — % (18.1g) [ —
ST (90mL) W o K 2B T IS o 3 Y8 SR A4, FF FMG Sh IR U i3 B - A WLES 7
TR IR EE T, i I RV I LA 212 . 2g A il 12— 5 B AU T - 1T .
[0352] W tH Wi i T — S e (60mL) , I FH S BRI IE 855 21 (6. 8g) ALFE = /NI o IO
Tk (200mL) , 44 b 215 VR it R R R I 38 o AN IE VR 22 PR A 7 S /R 2. B8/ 2 e (0-
12%) T FEAE 45 21 1 PR P iE I vk e (T5g) A% - BISCH I 12-F P ER A S 1 (6.2¢) » N
THARA

[0353] K FP=W (6.2g) .18 (0.44g) FI12-N,N-—H HE 453 2% (0.50g) 7 & H 4
(40mL) H P W = B E R A AL (2. 9g) AbER IS 12 7 TR IR IR E BN /K I TR %%
IR JE I K BEE - AL To KRR 85 108, I D8 2 BRIE A A O R/ F i/ — & e
(2-0%/0-12% /98-88% ) T FE fi ik s i it et Jie (75g) % o 24K I AL A0 FH Ik BR L M /K 5 TR
Vi, IR EE T, I IR IE R R IE I 15 245435 (1.68g) , AHARY .

[0354]  Sjitif51]36

[0355] A5 3611 ik

[0356]  #R 45 — M2 7 C il % AL & 436, A3 ] 108mg JC 4 iR 4 (0. 14mmo1) . "HNMR
(400MHz,CDC13) 6:4.87 (fLE & ,6.3Hz,2H) ,2.56-2.51 (m,2H) ,2.45-2.40 (m,4H) ,2.38-
2.33(m,2H) ,2.29 (t,7.5Hz,4H) ,2.24 (s,6H) ,1.64 (AFLE &, 7. 7Hz,4H) ,1.55-1.41 (m,
12H) ,1.35-1.18 (m,52H) ,0.89 (A= % ,6.8Hz, 12H) .

[0357] Syt fs37

[0358]  ALAHI3TIN & ik
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[0359] AR JE— AR P CHlill &b 54937, LAF3 2330mg o B iR A (0. 40mmo 1, =25 1 S = 4%
80%) . 'HNMR (400MHz,CDC13) 8:4.87 (L E & ,6.5Hz,2H) ,2.64-2.47 (m,8H) ,2.45-2.40 (m,
4H) ,2.29(t,7.5Hz,4H) ,1.81-1.74 (m,4H) ,1.64 (L FLEE W, 7.6Hz,4H) ,1.55-1.41 (m,
12H) ,1.35-1.18 (m,50H) ,0.89 (Ll =E 1% ,6.8Hz,12H) .

[0360]  Sijitif1]38

[0361] LA H38I B ik

[0362]  AR¥E4N T J7 2B 5138

[0363]  F2- T 3 (10g) \DCC (10.3g) FIDMAP (6.7g) AbFE F-1,9- F% (16g) ) & H
it (100mL) ¥ o KR A FE = K 8 I TR & ik U8, FF MR A In A S bt (250mL) o
RE B, FFAEUTE AT H BRI EJRIE W I BRG] R R R T Ok, IR
VE B H R IE H BB ER (EE R HRAVERT O, FRERR TEE, R
Ja i U o BRI, HAE FH SR b A sk R s i At (18g) , 43 2IAHHI9- (27 — T JE-r it
AL F-1-8F (17.7g) , AHPIRY) .

[0364] R =i fi T — & W ke (250mL) , H S TR nE 85 3 (11.2¢) BT . A
LTk (750mL) , FF44 b 238 W I Ak R R O 8 o ANTETR 2B v 771, 4445 20 R s e T
Ot (150mL) o 2k P Vi e i Ak Jle ZE I 8, I 22 BV 71 o A FH0-6 %6 LR L TR/ O e 86 B AR
FEPIE R (80g) A, 5219 (2 — T H: AL £ (5.39) , AHIIRY).

[0365] 7= (5.3g) « 2.1 (0.37g) FI2-N,N- —F 3L 53 7, % (0. 47¢) 78 — & F %% (50mL)
W YRR = B RS BN (3. 35g) A IR » FH AL SE A AN K I T 15 Z 8 W - B LA
TR ER BT, L P I L MRV 7 A B R/ F i/ — & H e (2-0%/0-12% /98-88 %)
1o FE A ke s W ad i e JiS (60.g) A o 44k B L 13 FH AR PR S A /K IS W e % » TR IR BE T, i
HEBRIEA, B ECE Y38, AHRY) (2.3g) -

[0366] St f1]39

[0367]  fL A W39 A Ak

[0368]  AR¥E4N T J7 2B A 139:

[0369]  FH2-2&F:+PUkiER (17.5g) JDCC (11.3g) FIDMAP (6.8g) AbF . —1,6—- % (12¢g) )
TS (250mL) I BRI o R NTR A a UE RS NN L - KR
G FEAETUIENT AR B ZTE R I EBRIE A S LA A JEH0-1 9% FfE/
TR b A R AR W ad e i A (80g) L 45 BIKH il I 6 (27 - 2% B DY br kAR ) - 1-BE
(5.89) , ARV

[0370] K AH Wi T — S H e (T0mL) , FF FH SUES BRI IE 45 35 (2. 9g) AL FHE Y /NISF o HIA
LTk (250mL) , FF44 b 238 W I A R R I U8 o ANTEIR 2B v 71 AR B R s e T
OBt o K BV VR I R A ZE L L I BRIV A FH0-5% R 2L i/ O e o FEE A = 4 i ik
N (10g) ¥, 5 26— (27 - H- DU ek ) O (3.29) , AR .

[0371] 4728 (3.2¢) « 2.1 (0.28g) Fl2-N,N- — HI R 3L 7, % (0. 15g) 7F — & H 4% (20mL)
W YR R = B SR SR A A BN (0. 98g) A I » A SE AL AN K I I 15 Z 8 W - B LA
TR BR BT, L P I L MRV 7 A B R/ FH i/ — & H e (2-0%/0-12% /98-88 %)
T FE A e s i i Tk Jie (50g) A% o 44k B 13 FH AR R S AN /K IS W e % » TR IR BE T, i
HEZBRIEA, B ECE Y39, AR (1.29) -
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[0372]  sEj 5140

[0373]  fb&Wp400) & HY

[0374]  AR¥ELN T J7 2B A 140

[0375]  FH2-2EdE+ el (10.0g) <DCC (8.3g) FIDMAP (5.0g) AbBE T~1,9- —FF (10.1g) Y
TRHE (200mL) VAR B Z VA WP FE IS R S IR A I BE R A BE R R IO & 45
(200mL) o KRS VIHEFE , FEAEDTIENT WU B JRIEW, IF B IE ] iz FE B IR
fEHCE L S Ja4-10% FBE/ — ST e i sk R s e oA (75g) L 15 2SI 9- (27 -
S H TR L) 1B (~11g) , MR

[0376] W AH = Mpis g T — S H e (T0mL) , FF FH SUES BRI IE 855 35 (8g) AL BEPR /NN o A &
fik (400mL) , FF44 b 238 W8 I Ak A PR st 8 o AAIE VR 25 B Vs 711 K45 B 1) R0 i T 2
Ft o WV VR R e A i ZE Ak R, I B BRVE R A5 B A 9- (27 - T TR B AR ) R
(8.4g) » AHPIRY)

[0377]  ¥47=W) (8.4g) .18 (0.84g) FI2-N,N-— FF KE41 JE 7, i (0. 55¢) 1E 50 F 4% (60mL)
WV TR = B A R AL BN (2. 9g) AL B /NI o A S AL BN K IS I e 52 T - B AL
A TR IR IR B T4, VI LR E R MM O/ H g/ — & H fE (2-0%/0-12% /98-
88%6) T FEAT 7k s Wid 1 ek JiE (T5g) A o 44k A AR BR S AN /K I TR % » S IR FR BE 115
IR FE BRI 15 2 A P40, RHPIRY) (3. 28) -

[0378]  sEjfifpl41

[0379]  fbAWALHIE Y

[0380]  AR¥EUN T J7 VB A Y41

[0381]  FH2-Z%JE1-DU 4 (8.4g) \DCC (8.6g) FIDMAP (5.0g) AbHE F--1,9- - (9.6g) 1 —
S Bt (200mL) I8 W o K5 iZ VB TR I BRI o 0 e BLR A Y U, I R B VR oIn N ©
(200mL) o KRB VIHEFE , FEAEDTIENT WU B JRIE, IF B E ) iz FE B IR
fEHCE L S Ja4-10% FEE/ — S e i sk R Wi e oA (75g) , 15 2SI 9- (27 -
ZEIE AP B A 3E) £-1-8% (6.49) , NIk

[0382] KR AH =i T — S H e (50mL) , FF FH S IR IE 855 35 (5. Tg) ALFH P /NISF o IIA
LTk (200mL) , FFH b 230 W Ik R fist PR 18 o B VR bR 71 K 45 21 0 S R P s i T
Ot o P e P T E I e Jie R I 8, FF 2 BRVE 1) 15 BRI B9 9- (27 - S8 T DU e ot 48U 2k) T 1%
(5g) » MR-

[0383] ¥4 7=W (5g) « 2.1 (0.45g) FI2-N,N-— FH L4303 7. (0. 32¢) 76 & Fi 4% (20mL)
I = SR RN (1. 6g) AbBE PR /NI o SR ARV TR B % I W B HLAH
2 TR BRI, 1 R IE 2B A FH O/ F I/ — & b (2-0%/0-12% /98-88%)
T FE A e s i it Tk Jie (50g) A% o 44k B 13 FH AR IR S AN /K IS W e % » ST IR BE T, i
HEBREER, 2L EW41, AR (2. 2¢) -

[0384]  sEjfifpl42

[0385]  PEGH il & ik
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TR 421
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NF4OH /\/\/\/\/\/\)L HA
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422 THF, ) LT AL
P N N N NH, 4241 0o
_—
42-3 NH

[0386] 424

THF, @it

DCM,RT, 24h
425 Et3N

\OJ[MOHW

[0387]  HR¥E bk J B 77 ZE il 48 28 & AL IR Jii42-6 (“PEG-DMA”) , Hodnfzzir T- 5%

B AL i B 2 0 S A ) B B G R Y T ot o 42- 1 42211 4 R

[0388]  fE= i IR B 7EER (6g, 26mmol) H H 2K (50mL) ¥ W IN A FEBE S (39mmol , 1.5
&,5g) SR BIFIR-EMAETOC T InFAeh)E , KR & Wk 4 K Bl R Wi T FH 2RI R IOK
HHAE10°CT , 3B Ik V2 5 8% K 5 A% 00 VIR 0 In N 4 1) S T (20mL) o g s VR & P it i
H KB B AR B T8 R =, hE el 4k (3.47g, 15mmol,
58.7%) «

[0389]  42-3[ &k

[0390]  ZEE iGN, 430minf i A], [1]20-2 (3.47g, 15mmol) ZETHF (70mL) H ity 2 V57 ik 7 ik
IIANEALEEAE (1. 14g, 30mmol) « SR 5 IR A M Z2 12 I A [B1 3t (65 °C i) I IR A
AHZESCT, HMAGERNIKEY) R GV HEFE2h, i fE v B8, H S 15%MeOHR
DCM (200mL) P& o BF IR AL IR A I 5 FEIRGR o 4 5% A 10 [ R 75 B2 T4 SR AF AT 75 7240
FE G (2.86 13.4mmol,89.5%) .

(03911  42-4ff) &%

[0392]  ZEXIR N, A & 5% 0% (3.86g,16.9mmol) 7E 4 (40mL) AIDMF (135) 1 F VA NN B
M4 (25.35mmol, 1.5 3.22g) IR AWIE R N+ . 5ho 7E60°C R IN#A30min . #4E
GGG G TRARINEE T A, FE R IRIRYE KR R PR Y) GR 3 E) ¥ T-20mLI 2K, R 78
10°C R I v 5 2844 M 20-3 (2.86 13.4mmol) F1= 2% (3.53mL, 1. 534 8) 7E % (40mL)
HIE R N &5 AR BB AR S0 TP . R BLIR G KM R, 3E FH20%
HoSO4 17 2 pH 6-7 o FHTR & W3k 318 I F /K e 5k o 3RA5 2K 1 €60 ] Ak o R 7= 47 DA P e o 2 25
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i o XA B Fr 72, R A 44 (5.65g, 13mmol, 100%) «

[0393] 425 &k

[0394]  FE=IE T ,£30minf 8], [120-4 (5.65g, 13mmol) ZETHF (60mL) H f) 2 i 4 it
IINE AR (0.99g, 26mmol) SR G IR G MIZR I8 In# 2 Rl 1 IR G H 20°C,
FEIMABRER BN LKW TR A W P20, S8 o e i ek e AR i (1) a8, 9 1 2 FH 2 Tk
Vel o YRR AL VI T BOUTUE » ik A5 21 1 Euli] 44 o K [ A4 MMeOHEE &6 i , FE3R15 0 € i
IRIEE (2.43g) o

[0395] 4R ) FH &5 %MeOHf¥IDCM (400mL) , - FH &6 1% = 2, J& 11110 % MeOH¥DCM (300mL)
VeI AR A I BB BT A R A5 A K ] A& MAMeOH
AL, HERE T AR A (0.79g) o IR [ 44 (2.43gH10.79g) &3, AR T H
T8 (3.20g,60%) o ITHNMR (CDC13F7.27ppmht) §:2.58 (L =H &, 7. 2Hz ,4H) ,1.52-1.44
(m,4H) ,1.33-1.24 (m,44H) ,0.89 (L =& ,6.6Hz,6H) ,2.1-1.3 CEH SEHI0E , 1H) .

[0396]  42-6/1& Ak

[0397]  [A]20-5 (Tmmol,2.87g) A1 =2 % (30mmo1,4 . 18mL) EDCM (100mL) H F ¥ R I
mPEG-NHS (3 I NOF, 5. 0mmo1,9.97g,PEG MWZ]2,000,n=%j45) f{JDCM (120mL) V&7 - 24h )5 ,
FH7K (300mL) W4 [ N7 - FHDCM (100mL x 2) B /K MHAEBL 5 % o & FEDCMEE B A , FH i 7K
(100mL) He¥ o A MAHE BRER SN T4, I U8, 5 70 IR 4if o IR 4 (1) I MR (£9300mL) fEZ-15°C R
AL IEAR B E B R (1.030g, K NI IEHIIZ) o M Y M AEtaN (1. 6mmol ,
0.222mL,44 &) MZBERHEF (1.6mmol, 164mg)  FHIE & YIAE =R T A #E3h, SR 5 I 48 25 [F 14
Bk o ) [ A8 I AERE AR (75 0-8% FHEEIYIDCM) _E b A7 4% E M R4l b o X AR BT 75 729, N A
4K (9.211g) - THNMR (CDC13F7.27ppmAl) 6:4.19 (s, 2H) ,3.83-3.45 (m,180-200H) ,3.38
(s,3H),3.28 (Ll ==& ,7.6Hz,2H,CHoN) ,3.18 (L =& ,7.8Hz,2H,CH2N) ,1.89 (s,6.6H,
7K) ,1.58-1.48 (m,4H) ,1.36-1.21 (m,48-50H) ,0.88 (ft\ =% 6.6Hz,6H) .

[0398]  Sijitifsi|43

[0399]  PEGHH i i & %,

NS O o O

[0400]

43-1
[0401]  CKEERAEER (10g) 7EAK (50mL) H I 2 V7 3 H B e (BmL) AbEE = /B o J2 R 71,
BRRYEART S 5t (40mL) o B RS #4810 & (100mL) K3 21
VRO YE I KB R DTTE 2 T B, FHIR 2250 °C DLIA AR [B] 44, 2R J5 v #) 22 = 0
W EE 45 (PR i I 15 B S e R i, v B B A (8. Tg) .
[0402]  CREHH ™ #s& 5§ THF (50mL) A, I AR (1. 1g, 2218 N N) AL 4 S N IR &
VIBEFE— /NI G188 I NI S 1 L SRS A2 N IK (2mL) o NN & FE 4 (200mL) , FE8
TR G I e  NIEIR 22 ), 45 BRI R 75 b i (Tg) o
[0403]  “¥gan bl & 17N el A (10.5g) B & F bt (40mL) ¥ TR S22 I\ 16 #Hp (1) K 1
ke R A e (40mL) VTR . TN = 2% (15mL) , F B e =05 R AR 7 o B
WL IE , HAUSEE I UTIE (N- (CH7SREmESL) -7 b LBk, £910. 7g) TR B2 N T4
[0404]  KEAH =4 E% T THF (60mL) HH FHEAEREE (1. 1g, 1B IIN) Ab3E K R MR A )

55



CN 106795096 B ﬁ'ﬁ HH :F; 44/58 T

FES IR FBEPE I . 208 NI B 9 PP, 485 4848 A /K (3L) . S U 5% (250nL)
FERF AL 8 . SRR, AR BRI = CF/N ) 2 (7.69) , 91T BB

[0405] 3 = (7<) Ik (3g) 26 F 4UHE-PEG-2000~Z B HEN—J2 BB B AL TG (100)
7E U 5t (60mL) Fh YT = 0 (3mL) S B SESEHEL B0 N Z RRF (LnL) , F644945 7
BEPE30 5 b o 2 IR A 90— S0 BERRE 3 FTI K 0 o 47 HLE 2 S0 B R B 08, L
RV A FHO-8 %6 FY I/ — ST o B S AR B I R (75) AT DA 8043-1, (1 €4
K (5.2g) .

[0406]  sizjifaf5i]44

[0407]  PEGHS /i ¥ & hk

Nj‘\/o'ﬁ/‘o‘]'n\/o%
[0408] /\/\/\/\/\/\/\/\)

44-1
[0409]  H4AEHEER (6.5g) TEA (20mL) H 1877 ¥ A St & (TmL) A0 B =K . BRG], It
PRI IRT 2K (40mL) W o TEEFE N, 2B N IR 4E I & (50mL) o 4415 B ¥ B 77 it 3, IF
FHK B3 o W UTTE B T FRE R, JF i v o S B2 I i e FH AR e 0 108, 15 310 )\ e Tt 26
Bk, NEER K 6.52) .
[0410] K HH F=# 8% T THF (80mL) H , I H it | A AL R EE (1. 6g, 212N b3 &
VR PP — /NS o 2218 NIk BT L AR SR SRR NN IR ER R, B R VT UE VS AR IR MR
E KM RE , FEAE FL B 45 VRO U8, FER I SR B TTUE T, 15 B I )\ e B i
(5.92) .
[0411]  ZEFEFE R, AR + )\ bt 2 e ab 2R 4n b 1) 45 00 -+ )\Ue B & (8e) 19 & e
(40mL) YA - M\ = 2. J (15mL) FIT &% (100mL) , I8 AEAS C Rt bE — /NISE 8 %
H, Y, I F R BESRERUSCER I UTVE BT UE I S0 ot B 4G it 15 BIN- () Bk 25) )\
B LM% (6.8g) » AH BB A
[0412] W4 7=#y B 3% T THF (150mL) H , 3 A EEE (1.5g, 1SN A3 R R BVR &4
[ R o 2 M2 N I & () P B, SR G 22 M8 NN IR BRIR , L DUV VA M - VS T R K B e, FE A
Lok i IR U8 1 FHK (4x) PR UER I UTTE B UTIE 7R B2 TR g, 18 8] =+ )b &
i (6.2g) , AE XK.
[0413] ¥ —+ )\ Je Kk (4. 5g) A1EA F 4R JE-PEG—2000— 2. ik FEN— 2 JE 3% FATE WV i i (9g)
TEE A (90mL) HF ¥ VR B — 1% (40mL) AL B FEAES0°C R HFE30 7 B o B ¥ U 38 - K £, 1R
BF (ImL) IONJEIR , FR A 157080 INNE (150mL) 5 28 5 IR 7K (150mL) o FH & F
Y 2 HU S SR G, IF R AR B Ve v BN A HLEE 0 G B ER B T, 1 VB I e e v 7 L A
FHO-8% H g/ — G FF e of FEE A AR X Wi i R (75) b, A5 3441, NEER K (7.4g) .
[0414]  SEjiifs45
[0415]  PEGHE i i) & %,

o
/\/\/\/\/\/\NLJ[OJ‘}O/
[0416] PP n
45-1
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[0417] ¢ HHERR (10g) 722K (20mL) H 1) B FHRE MRS (10mL) Ab B — /N o BBRIE 7, I
W RV IRT & P b (50mL) oK 2w B I BEEE T ik 4E 1 & (150mL) « F| &
B VeI SONTR G0 o B WLAH IR R B 15, 1L 908 I 22 B v 771, 43 80K ol 040 - o ok 328 P i »
HNEERAK (10g)

[0418] /=4y i% T THF (150mL) 1, H AL EREE Bg, RIS ININ) AL EE K I RV A Y3
PE— /N o AR MO 1) BT AR S SRR I N SR AL B KA R (BmL) o N & b
(100mL) , H- 15 21 (1) B VP I 8 o N BEIE L BR 5 77, A8 P HR I/ — & R e o A 0k R
AR (80g) A%, 14 2+ ik ik (4.5g) -

[0419] % HAERR (7.3g) KHMIB)T-PUkE k% (4. 5g) FIN-FRILBE MW % (4. 2¢) £ & H
it (200mL) H AR FHEDC (7. 0g) A3, 4R 5 F = % (15mL) Ab38, 4 3 e = 3 N bt
LA K TR 8 75 B I ON—F e B+ e I (L) MoK o MBI 2R v 771,
AR T IR B8, XA 30 2g L N-1 e Bt e+ e B i

[0420]  HLAH =4 (3g) & VFFTHF (60mL) H, Jf FHEALERAE G &, 212 0 N) AL EE P /N
L2 NG R P RS, AR IS 2218 MK (ImL) o NN &0 5% (100mL) 5 H- 44 BV v g o A
PEWF BRI, FEAE FHO-12 % F i/ — G0 R Joe o B A e R i i e Jise A (20g) 5 19 BIN-1-
Bl b i (1. 4g) , FIERIR E 44

[0421] N e he SR % (0. 52¢) ATER H 4 JE-PEG-2000— 2, Pt JEN-F2 L B8 H1 1%t W
fiielig (1.5g) 78 & F e (10mL) T VAR FH = 2 % (0. 2mL) AbFR FE 3 pad 22 B va 7 2554, 3T
15 FH0-6 %6 FH I/ — & Joe ofs P2 A 7= il il e Jle A (20g) o K TR IFF (53) A1 —FF % (103) Jin
N ENSC =) — S B eV, FEAE AP — /NN K8 770 25 B, A 04 % F i/ — &0 Jo
o FE A TR AW iE R i R (20g) 4, PAAS 2MePEGA-2000-DLA , A H t k3 K (0.44¢) -

[0422]  sEjiifs46

[0423]  PEGHE i & Ak

0

[0424] /\/\/\/\/\/\/\N’\%OJ‘}O’

/\/\/\/\/\) n
[0425] 46-1
[0426] ¥ P T 5ERR (30g) 7E (100mL) H [ B v 3 FH FE B & (15mL) Ab 3 3 74 o B 5 711 2=
B, HRE TR AR AR T S St (100mL) KR S 18 M B4+ ik 4 1 2 (T0mL) o 4%
19 BBV WOT UE KBRS B UTVE T4, 75 2K ) A 1 DU e o ik 1k Jie , ol R T A
(27g) »
[0427] ¥ /=#y % T THE (200mL) H, F: A EREE (4.5g, ZRAB NN b B K S TR & 4)
PFE—/INEF o G208 N I B () R B, SR JE A8 I N 7K (10mL) o I\ &0 o (250mL) , H-K545
B 1) BRI I8 N IEVR BRI 7, 43 B I DU ke B i (17.6g) o
[0428] % HAERR (3.5g) KA1 VUke KL (3g) FIN-F2 FLBRHATE W i (1.9g) /£ & H it
(40mL) T 1 VAR FHEDC (3. 3g) ALBE, SR 5 FH= 2 % (4nmL) Ab3, 0 1R AE IR =K.
VIR WL e , TR DT 05, 159 2R FON- A REREIE DU e 2 % (2. 6g) Fr A
(04291 CRpfH ™ 4s& 3 T THF (60mL) 1, I FHEALEREE (0.8g, ZA8 INN) AL 3 — /i . 4218
PN B R AR 5 B AN IK (2mL) o NN & F b, FF0 B W U8 0 7 e Bk, O
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Bk W TP EE (100mL) o BHE A #1351 38, IS 30 . 5g BIN-—+ b+ DU ke 5t
¥ o MNIE TR 25 R V5 71, FF FH20mL B B &2 120 A2, P2 AR B N - e 2 DU e 2 i
(0.92) .

[0430]  N-—+ e dE VU LE % (0. 5g) ATHLFH A L -PEG-2000— £, Pt JEN—F2 JL B 3 1t W
g (1.5g) /£ S H bt (10mL) FIVETR A = % (0. 2mL) A3 H- PP 57 W ¥ 77 LBk, F-AE
J110-6 %6 I/ — S R e B 2 A 7 P i B FR AT (20) o BRI (5359) A= H1 i (10%) A
[EIVAC =0 ) — G R eV T, IR LA P — /NI R R 22 8%, IR FHO-4 % H I/ — &0 Joc ke
FEAT A AR P i e i (20g) A, A4S 2IMePEGA-2000-LMA, Jy H 4453 K (0.76g) «

[0431]  SEjtifs|47

[0432] {5 FH i R 4 K Atkar 2H 5 0 1) 706 ' 25 BgmRNAAA P DAL

[0433] K¢ PHES1-HE i (MC3) \DSPC. JIH {§ B2 FIPEG- R i LA50:10:38.5: 1. 5I¥1 BE /R LU I R T
CEELLZ)10: 12230 1Y I8 BT 5 mRNA R B & EU ) 28 T o 9 oK ks (LNP) . fijRg 1, B mRNA
TE10 2 50mMFT IR R £ 22 vl (pH 4) Wi BE 220 . 2mg/mL o i FVE ST 23 22 , K5 IR B £ B v i
EmRNAZKIERCAZ)1: 531 : 3 (R /ARFRD) I LEBVR &, S FiE A 15ml /minbh E AR5 Lk 4
M, JF a7 A FHPBS B ARA MR 1) 22 M« 15 J5 5 45 IR B K ORI 0 . 2um LG B JE A ik
T o A# HINi comp3 70NV AHCK KL B 47 1% #8 (Santa Barbara, CA) 8 i v 30 M Y6 U B 52 19 B o
AR IORL I AT A BLAR70-90nm.

[0434]  HRYESLIG S E BEZE D12 (ACC) FIINEE KRB E BEZE 712> (CCAC) HilE 5w , 7E
6-8 K FIHEECS7TBL/6/NRR (Charles River) HHEATWF 9L 38 2 i kv 569 4 B it FHAS
[71) 771) 2 PR mRNA-JTig 52 49 K RO , 44 204 78 7 FH 5 B0 45 8 I 8] (112,48 F124hrs) $iAT %
SRIE I AN SR A G2 I PRR B (0, e EE &, LR E R U PR A VR, 9F HLAE-80°C
gL, BE T 0T

[0435]  %FFHF, U)EIZ150mg LA E2mL. FastPrep® (MP Biomedicals,Solon OH) #H#E4T
T TN E RN/ 47 B ER MP Biomedicals) , 3 H¥ 5 = iR AT ACAI 5000 Glo¥
i1 22 R -GLB (Promega ,Madison WI) IIAFFZHZR . f# FFastPrep241X MP Biomedicals) ¥
A ZE2x 6.0m/s T SI016FD B S) AR = I R0 & 558, IR S5 fEGLBH #H 471 - 46 F% , FF
i FSteadyGlo R B E R4 (Promega) HHAT VPAL « B AR, K 50uL BRI LR 51K 5
50ul SteadyGloJ&H¥I N, EBFE10FS, SR G 0F B 553 % , SR J5 1% FCentroXS°LB 960 & it
(Berthold Technologies,Germany) %€ & . f# FIBCAZE A JFi il & 157 & (Pierce,Rockford
IL) SR A€ W 5E 1 B B 5 () 5 o SR S AR 28 G B (RLU) BAIE 25 3 B ) Sug 047 ) —
1o 9 7 BRLUBEAL yng %t 2 Mg , FQuant i Lum B 415 Y6 KM (Promega) AE AR 1 bR i 25
BT B R SRR B  de DY /NS s A SR T s BB D ROEAS (2 L SE Tt 5148)
[0436] 15 HTrilink BiotechnologiesHJFLuc mRNA (L-6107) 3 iA & 4 M 55k B
Photinus pyralisZ) 2o R B [ . FLucH B T8 SLE0Y0 40 Mo % 5% DL I & 3 (R e ik Fn
RIS B o HAE BDOC R IR AZAE N ST H AR o 3X Fohnimg FF HL 28 e 17 B2 AL Y mRNAE #
5 FH 25 i AR 1 58 A B

[0437]  Sjitif5|48

[0438] s FHAA P ¢ ) 25 BEmRNAZR 1A [ 5 U5 sh L BY i 8 28 & P FH & 1

(04391 JIg 5 1) 11 Joia 44 K SR i 7510 ) D A%

58



CN 106795096 B iH 2 :F; 47/58 L
04401 515 FIRX RN 1 222017 10 BH 180 M A9 1 L2, Sk 6 U T th 1 e

(in line) V& 7 IEECHIE A FLuc mRNA (L-6107) [ NG RN S50kE , Bk £ 56 VR & 05 v T s
Jita 5147 FIPCT/US10/22614 (FH @ i 51 AR FE AN A SO H Btk o 48 FH CA T BE 2K EE R e i)
JIG R 20 K JE = 50 %6 FH 25 I8 J52 / 10 %6 — 4t g Bk 1k I 1% AEL s (DSPC) /385 % IH Sl /1.5%
PEGHIE 57 (“PEG-DMG” , BV, (1- (PR H 43R £ %) -2, 3- A B s ok & Tl , HA'20001)°F
BIPEGH T 58) o 1E WSt 5147 BT i 1) B i Fhk v 558 e FH 2 J R0 4 /0N IS P 368 e 30 8 T o ) 2 '
Z T 2 32 SR 5 AN 1 o IR TE MEFE0 . 301 . Omg mRNA/ kg 7 & L35, I H. , LA fn Sz i 5]

AT FH 4/ N DB g 2 G 2R g/ g T R R AE .

[0441] 32
[0442]  EjmRNAZZ I LA M 5T
AF Luc Af Luc
b4 | @03mgkg | @ 1.0mg/kg 5
& &
|
O = =
5 — =
DLinDMA 1343 67 120 o e
|
e} — =
[0443]
XTC2 80 + 28 237499 L2-0 _
0 —— ——
MC3 198 +126 | 7574528 “Twom
o]
319 (2% . D e e NP N
258467 | 6814203 || o 0
PEG) /N\/\)\O 07 SN TN TN
o]
o)t\/\
£ O
(0444 2305 H 9 A 5 W 0 2RI S A P LA B 7R BL SR RC A1 = 50 %6 FH 28 T I /10 %

it 1 P Tl I Bk I (DSPC) /38,5 % IF 8§ /1.5 % PEGHS Ji (“PEG-DMA” A, & 4142-6) . 78 15K
TG AT BT I 1) 8 i Rk v S it FH 2 S ) AN P Je s 00 R 14 706 ' 2 i 3R SR i s AR K
TG TR TE MEAE0 . 3F11 . Omg mRNA/ kg I 51 & Lb 45, F HL , LA an skt 49147 i ik 10 e FH 5 470
I I [ ng 7 3/ g KRRk .

[0445]
[0446]

%3

B RH = T e
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CN 106795096 B 48/58 T
2, JF Lue A Luc
% pK. | @03mg/kg | @ 1.0mg/kg 2
(ng luc/g BF) | (ngluc/g KF)
2 5.64 23 £6 84 +24 i &
A W
N/\/\/\g’
O\/Y\/\I/V\I/VY
/N\/\N
O |
4 6.43 53410 126 £ 102 |
/N\/\NW\MOW(L\/
0
OW;\N
o]
5 6.28 1571 £ 414 12900 + |
08| Ao
o
Hw\rc\”/@/\/
o
6 6.12 2015 £ 135 16006 + | o
[0447] 2487 AN
o
OO
11 6.36 32812 1266 + 522 | (o} O\(/\::
/N\/\N/\/\/\/\j
I\/\/\/\/\WO
T
13 6.51 16+4 20+ 20 | O O~
/N\/“‘-N’\/\/\/\j,
\/\/\/\/WOWW
o]
15 6.30 66 +32 243+ 71 | O O~
/Nx/""\N
WO%MM
o]
16 6.63 T+1 14+ 4 _ O O
/N\./“‘-N’\/\/\j’
\/\/WOM
o]
19 6.72 8+3 15+£21
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i EA

[0448]

49/58 T
2, JF Lue AF Luc
% pK. | @03mg/kg | @ 1.0mg/kg 2
(ng luc/g BF) | (ng luc/g AF)
20 6.44 301 +£155 501 £96
| 0.0
/N\/\N/\/\/\j/
K/\/\/\nfo\/(/\:/\/
(]
21 6.28 404 £ 103 4149 £ 2514
| 0, 0
/N\/\N/\/\/\/\j/
l\/\/\/\/\nzo\/C:/\/
o]
22 6.53 2126 £ 294 14486 + 6607 | \/@i/\/
/N\/\N/\/\/\"’O
0
Oxwf[::::::::;/“\/’
o]
23 6.24 1109 +£ 209 4568 + 762
| o] 0
/N\/\N/\/\/\j/
I\/\/\/\H/O\/@/\/
o]
24 6.28 1094 + 180 6928 £ 1015 | O O e SN
/N\/\N/\/\/\/\j"
LM/HV/\wf\J”er\rﬂk/ﬁ\/ﬁx/“\/ﬁ\
o]
25 6.20 901 £ 173 6223+ 1714
[ g o)
N \/“-N/\/\/\/\j/
MO\/(X/\/
o]
26 6.89 305 55+08 /A%NA/VYO%MWW/
o
kV/\LTD\/ﬁh/xvfxfﬁx NN
0
27 6.30 724 = 144 6636 + 1230
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[0449]

" O B 50/58 T
ﬁ ﬂf Luc H'T- Luc
% pK., | @0.3mg/kg | @ 1.0mg/kg 2l
(ng luc/g Af) | (ngluc/g AF)
28 6.20 522 £ 86 4582 +£ 1291 m\/
(0] o]
| /\/\/\j,
/NWN \m/\/
kw/“»/“x/ﬁjro
20 | 6.22 1303 + 445 9750 + 3519 | 0.0
/N\/\N/\/\/\/\j \@:\
K/\/\/\/\H/O
2006
31 6.33 344 £ 160 4103 £ 1073 C m
N\J/\N/\u/ﬁwfﬂwro
O
L O
0]
32 6.47 626 £ 299 12266 £ 192 \/[/\-:/\/\/\/
O"‘\/\N/\/\/YO
O
Om/\/
o}
33 6.27 T11 £ 272 4448 £ 512 | \/C\/;/\/v
'\/Nv’\N o
/\/\/\ror
O\/'C:/\/\/\/
o
35 6.21 35+ 15 101 =69 |
/N\/\N/\/WW\/OM
o]
Q.
W
38 6.24 977 £ 336 7135 £ 1020 | o]
/N\/\N/\/\/\/\/\OJ\[:/\\/\
O
OJLT:::::\«/\\
39 | 5.82 36+13 326 + 81
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B Luc A Luc

i pK. | @03mg/kg | @ 1.0mg/kg 2
(ng luc/g i) | (ngluc/g AF)
40 | 6.38 236 + 71 1704 + 571 | o

/”wNWNOJ\Cx/\\/\/\
[0450] H/v m\/\

41 5.91 63 +27 799 £ 619

N\/“-NWN‘O
I

i svony

[0451]  Sjitifs]49

[0452] P TAC i I o pKaF¥I B

[0453] A SCHAES 75 BT i , BT EC i) BH 25 i B2 1) pKa 5 LNPI & =% TR 1 3R % (B 0
JayaramanZs A\ ,Angewandte Chemie, [EFrhx (2012) ,51 (34) ,8529-8533;SempleZE A,
Nature Biotechnology 28,172-176(2010)) .flti% ) pKayu [l /& 2155 297 Af 3 T2 (%)
DR i k) —6-Z5 MR (TNS) 1 2% S (%) Wl 5 S A2 1T Joia 4 K 0K 00 7 44 BH 25 i Jo2 ¥ pKa o 158 FH
S 4514 7 v il AR ) ER R V2R A1) 4% LLO L AmMUEL I B R - PBS H ) & A5 FH 8 1 i Jii /DSPC/
JIH £ W% /PEG-JIE 5t (50/10/38.5/1.5mol %) B BTN K AIURL « TNS il B A 26 TR 7K H () 100uM £
VBT W FE VR By T 2mL 8 PP A TR T ) 24uMPIE iR, BT iR 22 PV VRS 48 10mM HEPES . 10mM
MES.10mMZ FR%% . 130mM NaCl, HrrpH 2. 5F 11 N ZE4 1 TNS VA TR LA 1S 31 1uMIr) B 49K
B ARIGEZUR R TSIM Aminco Series 2K Y640 Y66 v 4 32 1nmA1445nmf 8k Al
RS YR A SR I B i T VR D DG IR B o X SR AT I it S AR IS A i, IR HAR R AR B
50K 5 I pHl B pKa (Z LKL 2) &

[0454]  Sjitif5]50

[0455] kMl Joa 1) bt 2 ek AR e 55 A (1) 52 i)

[0456] 257~ A BH 25 A8 4 AR JBE JR B SRIEE il = 50 %6 BH 25+ i 5 /10 % i i
1 HE R AE AR (DSPC) /38.5% fH & 1% /1. 5% PEG—-HE Jii (42-6) o 7F Q15 it 451 48 I 3 1) 8 i ik v
STt FH 22 J R A/INISE P e e 0 T R 2 G 3R T R R A ARG 1 o BT RV PR AEO L 1
0.3F11.0mg mRNA/kgP) &L, 3 H , CL WS 5148 B i 1) it FH J5 4 /N Il =2 ng % 26
g/ g JHF ke Rk o 75 B 3 2z ) Ei b (AN T 22 30 - 32T = &6 IE T TR =1 &5 —
TE=MC3; LL L[ TE =1L & WA AL EWIA A D5 R A Y6 5 A SLF 1) & % (headgroup)
HEAANF R R .

[0457] %5

[0458]  LL#gHds

63



CN 106795096 B ﬁ'ﬁ HH :F; 52/b8 T
JF Luce JF Luc
w4% | pKa | @0.3mgkg | @ 1.0mg/kg &4
(ng luc/g AF) | (ng luc/g )
MC3 | 6.09 | 603+150 | 2876 +622 ‘Tf\’\gom
[
A 6.26 77 4+ 40 203 + 122 /”\/\N/\/\/\/\/W
NN NN N
|
[0459] /N\/\N/\/\/\/o
12900 + B
5 6.28 1571 £ 414 4083
0w((\x/\/
o
| (o]
/N%Nwo)mV\
16006 +
6 6.12 2015 £ 135 2487 it
.
[0460] Sy f551
[0461]  BHES ¥ N5 B b vt ook AR R4 K B2 1Y) 52 Ml
[0462]  Z6H 7~ H 1Y FH B 8 B AfE FH DA T BE 7R BE SR IFC i1 < 50 %6 FH 25+ 118 J5i2 /10 96 — il Jii3 Pk

1 HE FE HE B, (DSPC) /38.5% JIH &$ 1% /1. 5% PEG—JI§ 5t (42-6) o 7F 1152 fiti 4511 4.8 It 3k 1) B2 8 Jhk v
S5 FH 22 5 (R A /DN P 3 00 2 R 1) 5 ' 2R T 3 08 SR A o ARGV R o PITIR Y P AEO L 1
0.3H11.0mg mRNA/kgI 7L, I ., DL an st 548 BTk ¥ it F 5 4 /N M & ling 2 6 3R
B/ ghF ok FIk AL A ABRICE A L F M BFELE M, HEEARM K E L EW6 51
AYIASEEAER B2, F HAEW TR & SRS &1 TR S

[0463] 6

[0464]  HL U
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CN 106795096 B ﬁ‘ﬁ HH :F!’ 53/58 T4
JF Luc B Luc
o pKa | @ 0.3mg/kg | @ 1.0mg/kg i
(ng luc/g AF) | (ng luc/g AF)
|
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