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Jott ATEASTTHERAMRNA?

I mRNAREA TIEERAIINIEARIR, EX:

» FRNMSRERINE &/
7 AL SRS R SRR AR

» FHIRIAEAE
AILUS SRR RIAHITREE, FEUIBEEEREHS T 2EE.

» ERAHGEIE

Uptake of LNPs

(2
# )

Translation of mRNA
by ribosomes

Nuclens

mRNASHIRIRMIER, RFEZFIRERR., fHtEZ T, FRIDNAFIAS E2EE0T .‘g .o‘

REHAGREIAMEIE%, FERIEMIERFRE.

» TRIFAIZRIAIKF

HegvE6-8/ N RN NIRRT M ERRIZRIA, EEDNASERSERATTIEEIR,

Release of expressed protein eg. as receptor,
growth factor or extracellular protein

The way from encapsulated mRNA to
protein expression in the target cell

HLEIVT (5/ME5) mRNA? ©EUNEIERY?

In Vitro Transcription (IVT) A%MESR, RLEEHRIBFFINZMEDNAY
18R, BIIRNARSERIMERMRNA, HERIFAIMRNAT LA AS R
SBERRIAGCKERI A%, BEHNGRE. —BEHNMIER, IVT mRNARE
SBIMEANECRSEE TS, FERBNEDR.

—NEENIARIMEBEMRNARREE LI TER: 5 InE7-FESEHERAIN
18, E3HBPoly(AR, FREEEZMRTHTEEIE. BRI
ERRIE NFAIMRNARRZIAL, ST TIREMRNARZRME, REEAEHER
EAIEEREER.

mRNAEERIHLERA?

» BREAH v &% @ETE (CAR-TAHE, TCR) » e

» ERYREE ($5EEF, Cre, ZFN, TALENFICRISPR/Cas9) » ST

RNA polymerase

Poly(A) Polymerase

®
mRNA 5 6
cH3

S
5mCTP

Cap

In Vitro Transcription Process

Cap g 5'UTR protein sequence g 3'UTR g AZALALALALA A
niE EIIRETER e

STEAWAIMEBEMRNA

» RERIK » BEER ) ERRERERTIE
» MEEE » BETE » BEERERTE
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mRNA%Z5H3

1 5’imhAtE (Cap)

CapEZMERIERET+OEE, ALUSTRNESEH. RIAEFIERTHHE
BEfFR, TREBSHRAER, BRZERIMIEETIEIRNA, BEAMAMRNASES
Thge.

FIFREZISNEIEIHEIMRNARERAARE, SIEMSTRRIEREATEIETI SELIEIET.
mRNAJNIE (Capping) A>T SIEICGRBIZARIES, NMELET EXRBERIE.

m7GINIE45HS (Cap) EHS5'—5 =B ERIEZAIMRNARIS IRRY7- RESIRIR =
BYERZAAL. m7G Cap, tBFR/9Cap 04518, AEBDEZREMIRA, EmRNARIGZE
Bp92'OfE, FAE—REER, KCap OEMH—EIRCap 14514,

1 MNESE(¥ (Cap Analog)

FEERSIEPS INIMESRID, FHTHAERIWE (co-transcriptional capping) , M
FEYMNIBSRIMELE, TLUSEINENE, HBRIERE.

mCAP #1 ARCA (Cap 0 £13)

mMCAPRS FAENMF TREFRIE— 1 CapligLit. mCAPE50%HIWELAERRY
FEHEN, SRIEEHIE. SIN50%M95 FAEMABEHEFNERY, FETERSE
RIS,

BE, IREINESRUW (ARCA) #5IN. ARCARBELAERRITSEEN, A
AIMRNAMERFATAIZNZEAE 2 T m CAPRIARIMRNARIF(E (80%ZAINIE, 20%
EAKRNNE)

EZ Cap™ (Cap 1 Z&5t3, &[RTFCleanCap)

mCAPFIARCAZBRBEF=4Cap 0f&1fF. [HEZEYHFIMRNARAREEE G Cap 14513,
Cap OZ5HIETRES [iERRmeiE, FMEMRNABIESEFRaEM., MUAEBIERARS,
Cap MEIBZUHMIEZ Cap™EFHBUTMCAPFIARCAIEL.

EZ Cap™ 4§&m

» EEMBRIHET—IMES D, FEBREICap 1458

» BRESINIETTE (MCAP/ARCA) BYRIMMEXERE =4S RS

» R, BXIBIAINMIEREER, E@H/990-99%

» EIESTSERIAFFIRE, FISNEZ Cap™idFIAG, EZ Cap™iXFIGGEH
» ‘TSR RN AP AERMERYEER (1-4 mg/ml)

» ERERTRMEIRR, EEREMSIERTAIMRNA
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ARCA mCAP
5-Methyl-CTP 5-|
Pseudo-UTP
Poly(A) Tail

Pseudo-UTP
Poly(A) Tail

Cap 045Ha#% FREHE 1 /9Cap 14513

Without ARCA ARCA
5-Methyl-CTP
Pseudo-UTP
Poly(A) Tail

Methyl-CTP 5-Methyl-CTP
Pseudo-UTP

Without Poly(A) Tail

EGFP mRNA in Hela cells; 24 hours post transfection

LC-MS detection of Cap1 capping efficiency

Compound Mass %
Cap 1 (EZ Cap) 7677.12 94.88
5'-triphosphate 7393.98 0.00
5'-diphosphate 7317.93 1.96
5’-monophosphate 7238.03 1.36
No-cap/uncapped

triphosphate 7381.86 101
No-cap/uncapped

diphosphate 7302.78 043
No-cap/uncapped 7223.69 0.36

monophosphate




I Poly(A) TR (Poly(A) Tail) gl Bl

HFAMRNARISIHREBLI1 20 MREXERR, BIPoly(A)R. Poly(A)INEEE (BNERER

Chemical ~ modification  of

HEMG) SHREL, BHmRNALURBIEEIAS SR MR TE, wee & 20, _romical modfcaion of
Poly(A)BREF TmRNATEM, FHERSTEIERE. HTIRMPOly(A)R, ATLUER = dited_proinfammatory and

“surface marker antiviral response in primary

R Tailed PCR%|%4%PO|Y(A)EﬁﬁE&EDNA$§$ﬁ¢, & LAEIT FBE coli oo " el e { human macrophages. Mol

Poly(A)BR ARSI MRNASHTESRLE, SERIMEIMRNASERA L. e e ez

I & EER (Modified Nucleotides)
PUAIMRNATEGRIIFESTELS, AIFIRRSWIRSHERNA, HESEBRL, a,.i@..;

FEARMERIES, JURARABHBNRETRIERAORERELY (W P ;Q':,N s s g Choestor

[
Pseudo-UTP, 5-mCTP) B EEIZEE, ASAIMRNARIAHAEIRRY. Fign, 5-FR J “i'v O rewerivs o RNa
=

PEG lipid

SERYE (5-moUTP) 2—MEMINSITZEER, AERLRARAE, FEES Jf.?."; : '2\7.:\"’
o0}
WHYENE, FAESAREYE, ESENROTINRES. :
£S5 3] i

A8791  D-Lin-MC3-DMA
I LNPEE EEEETISE 88595 ALC-0315

C1042  SM-102
MRNAEE AN IS ERRIERE, BERREWESSITHTIRNIEE. IBREMN C4002  1,2-Dipalmitoyl-sn-glycero-3-PC (DPPC)

. U . . N - chMENREE C4855 1,2-Distearoyl-sn-glycero-3-PE (DSPE)

KAL (LNP) 2BERIRAIJMMRNABERAZ—, EMREESIETEEHEFIE C4911  1,2-Distearoyl-sn-glycero-3-PC (DSPC)
R, RECEBIBEE. PEGISIRRBEIARIBERS, APEXBIOTIIR{EHMEFITHIELNP —— O S
U = B8596  ALC-0159
XA R A 5. PEGIEHER M2001  DMG-PEG 2000

M2002 DSG-PEG 2000

FeAiJgetRR T A?

ERPEREEF RRSMEMRNARNILNE], APEXBIOHBERMEMRNAGIMNERGHTFER, BFEATERNSERIMZER. KRB, INEBEERY
¥, APEXBIOHRMHE—FRFIRNARX M, BIEATEM. B 4. SR, EFIRIRFRIMRNAZERAR, AISCIRIETHFIES
mRNAElE, LUERN ARSI E/Rm It mit.

1 IVT mRNAFFERIEMEIFISTIE

. i 285> LNPEAH
1032 HyperFusion™ . . . e K1053 HyperScribe™ 1069 RNA Clean
HighFi DYSA polymerase 11401 HyperScribe™ T7 High Yield RNA Synthesis Kit Plus Poly(A) Tailing Kit and Concentrator Kit LNPAKEIEY
K1034 2X Taq PCR
Master Mix (with dye)
I8 pLLEESDEY) FIMERiHIR
K1040 dNTP Mixture 11082 T7 RNA Polymerase B8174 mCAP K1404 HyperScribe™ T7 High Yield Cy5 RNA Labeling Kit Plus
K1116 2X Fast Tag PCR K1088 DNase | (RNase-free) B8175 ARCA K1405 HyperScribe™ T7 Biotin 16 RNA Labeling Kit Plus
Master Mix (with dye)
<1095 Bsa | (RNase-free) B8176 EZ Cap™ Reagent AG 1406 HyperScribe™ Co-transcription mRNA Synthesis Kit Plus (ARCA, T7)
il 28 eI T K1099 T3 RNA Pol 55178 EZ Cap™ Reagent AG (3' OM K1407 ibe™ Co-transcripti is Ki UTP, T7.
plus master mix (With dye) olymerase ap! eagen ( e) HyperScribe™ Co-transcription mRNA Synthesis Kit Plus (ARCA, 5mCTP, y! , T7)
K1096 SP6 RNA Polymerase B8177 EZ Cap™ Reagent GG K1408 HyperScribe™ Co-transcription mRNA Synthesis Kit Plus (ARCA, 5-moUTP, T7)
K1118 HyperFusion™ plus .
DNA polymerase 11046 RNase Inhibitor B8179 EZ Cap™ Reagent GG (3' OMe) 1402 HyperScribe™ T7 High Yield Fluorescein RNA Labeling Kit Plus
K1119 2X HyperFusion™ 1409 HyperScribe™ Co-transcription mRNA Synthesis Kit Plus (EZ Cap Reagent AG (3"
lus master mix OMe), T7)
P e
1410 HyperScribe™ Co-transcription mRNA Synthesis Kit Plus (EZ Cap Reagent AG (3' OMe),
B7972 Pseudo-UTP (y-UTP) B8333 Cy5-UTP 5mCTP, yUTP, T7)
B7967 5-Methyl-CTP (5-mCTP) B8330 Cy3-UTP 1411 HyperScribe™ Co-transcription mMRNA Synthesis Kit Plus (EZ Cap Reagent AG (3' OMe),
5-moUTP, T7)
B8061 5-Methoxy-UTP (5-moUTP) B8202 Cy3-dUTP . o o
K1403 HyperScribe™ T7 High Yield Cy3 RNA Labeling Kit Plus
B8049 N1-Methylpseudo-UTP B7951 Aminoallyl-UTP K1416 HyperScribe™ T3 High Yield RNA Synthesis Kit
B8332 Fluorescein-12-UTP B8162 Cy5-dUTP 1415 HyperScribe™ SP6 High Yield RNA Synthesis Kit
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I BUAEAIMRNAF G 1REEE TREEmMRNA

NTHEGIIER, APEXBIOFFRFHN T —FFURESEE TAREMRNA, #17

TARCATIEZ Cap™ i, 3T Poly(\RAISIREERS, BEHEMRNATIEL  aca
SRBIMADAI, (FVBBNNE, AN (FUSSEENE. BB OTUT

Sk, EMBKEBHIFACS) TSR MBIRNE, TRRREMRNATTAT

HEURIREA, TgudeRNAERIDNA 2 AHTE,

Cy5 EGFP mRNA in 293T cells; 24 hours post transfection

=S IREEE / THERE mRNA ®e B EE  TEEE mRNA

R1005 Firefly Luciferase mRNA (ARCA, 5-mCTP, yUTP) R1017 EZ Cap™ mCherry mRNA (5-mCTP, wyUTP)
R1006 SpCas9 mRNA (ARCA, 5-mCTP, yUTP) R1020 EZ Cap™ EPO mRNA (yUTP)

R1007 ARCA EGFP mRNA (5-moUTP) R1022 EZ Cap™ Renilla Luc mRNA (5-moUTP)
R1009 ARCA Cy5 EGFP mRNA (5-moUTP) R1024 EZ Cap™ Human p53 mRNA (yUTP)
R1010 EZ Cap™ Cy5 Firefly Luciferase mRNA (5-moUTP) R1026 EZ Cap™ Human PTEN mRNA (@UTP)
R1011 EZ Cap™ Cy5 EGFP mRNA (5-moUTP) R1028 EZ Cap™ OVA mRNA (5-moUTP)

R1013 EZ Cap™ Firefly Luciferase mRNA (5-moUTP) R1029 EZ Cap™ Cre mRNA (WUTP)

R1015 EZ Cap™ Cas9 mRNA (5-moUTP) R1033 EZ Cap™ Mouse p53 mRNA (wUTP)
R1016 EZ Cap™ EGFP mRNA (5-moUTP) R1036 EZ Cap™ Fdx1 mRNA (wUTP)

{EFAPEXBIO mRNAFE G & A3k

Lysosomal cystine governs ferroptosis sensitivity in cancer via cysteine stress response. Mo/ Cell. 2023; 83(18):
3347-3359. (2023 IF 16; B8049)

mRNA lipid nanoparticle-mediated pyroptosis sensitizes immunologically cold tumors to checkpoint immunotherapy. Nat
Commun. 2023; 14(1): 4223. (2023 IF 16.6; B7972)

Prediction of lipid nanoparticles for mRNA vaccines by the machine learning algorithm. Acta Pharm Sin B. 2022;
12(6):2950-2962. (2023 IF 14.5; B8176)

Genome-wide CRISPR/Cas9 library screen identifies PCMT1 as a critical driver of ovarian cancer metastasis. J Exp Clin
Cancer Res. 2022; 41(1): 24. (2023 IF 11.3; K1047)

A COVID-19 mRNA vaccine encoding SARS-CoV-2 virus-like particles induces a strong antiviral-like immune response in
mice. Cell Res. 2020; 30(10): 936-939. (2023 IF 44.1; K1069)

T-Cell-Derived Exosomes and Liposomes for Enhanced Cancer Immunochemotherapy. ACS Nano. 2023; 17(17):
16770-16786. (2023 IF 17.1; A8791)

Modulating plaque inflammation via targeted mRNA nanoparticles for the treatment of atherosclerosis. ACS Nano. 2023;
7(18): 17721-17739. (2023 IF 17.1; R1016/R1018/R1010)

A Multidimensional Approach to Modulating lonizable Lipids for High-Performing and Organ-Selective mRNA Delivery.
Angew Chem Int Ed Engl. 2023; e202310401. (2023 IF 16.6; R1013)

Induction of Bleb Structures in Lipid Nanoparticle Formulations of mMRNA Leads to Improved Transfection Potency. Adv
Mater. 2023; 35(31): e2303370. (2023 IF 29.4; R1005)

Biomimetic Mineralized CRISPR/Cas RNA Nanoparticles for Efficient Tumor-Specific Multiplex Gene Editing. ACS Nano.
2023; 17(15): 15025-15043. (2023 IF 17.1; R1007)
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GMPZRE#}

APEXBIOAEF=EFHIGMPR = RIFAMRNAG IS EAIRN,. XEFRFSTIANE, FEMREMREPEE. RISHERE. QBRE.
QCUIR T3 ARG EAYEISE RIE D LRI R Z B S E— 5.

B8176R EZ Cap™ Reagent AG B7972R Pseudo-UTP K1087R Pyrophosphatase, Inorganic (E. coli)

K1083R T7 RNA Polymerase K1095R Bsa | (RNase-free) K1088R DNase | (RNase-free)
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2000 %

1500 -
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o Z 000 ‘
el 500 go
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ses” 0 - - Min
2 4 6 8 10 12 14 16 18
L Capillary electrophoresis shows mRNA transcribed by HPLC for EZ Cap™ Reagent AG Concentration: 100 mM  Purity: 299 %
' «
: = T7 RNA Polymerase has good integrity and high purity.
g
500
=]
E

250
Sample: 1 ug DNAand 1 U enzyme
Incubation: 1 hour at 37°C
Results: Bsal from APExBIO and L= - Min
Competitor 2 show complete b 10 15 2 &
enzyme digest, Competitor 1 did
not. # means same samples. HPLC for Pseudo-UTP Concentration: 100 mM Purity: =98%




mRNAZEH & FEIRSS

APEXBIO 1RIFSEEFMSIENELAY mRNA LIRASHERNARIERIG L. FAVERGRIZRIRA L, FRMGZIMRNAGRERSS, MIERIE, HEES
MIARREK. BAVIETERRE mRNA FERH{TARCA 1 EZ Cap™ (%@ FCleanCap) IMME, Poly(A)INEEISIMZEERZAEE, MMIEEMRNAIZE
M, EeIEFEURERARRES. HESHMRNALTES, INADNaself, FEMEDNAIEIR, FIBIBAEERIRRNARIGIVS =HERE, H—S R
HHWIRRRRSE R BRI AL, NIRREMREAIMRNA, SREIMRNAISHTFEHIQCHEN, FiRHtEmIEERE.

[RRLES
FHRAE
@ [RRIZMEY
FoMeER
Cap/inig
Poly(A)INE

S ET RS

mRNATEFI SRR

mRNA TTESRAAY DNA 18R, SEFAITLUNEFA,
RUTENMRNAKING AL, N ERENEEZFFENE
19, BREeHFuEN, MERIRITRIRE-RILIATEENT
2, BEEXHEER. HESENMEMNE. NERE. %R
JEINT. LNPE#FIAECIEING,

(TR mRNABIR (1 mg/iml) , COAXZH, 1MIRES

1 mRNAEHISREE REREEE

Q TEFIRIVT mRNAKERZ4?
A 200 bp-6 kb,

Q TILAMBEESEREIHIE?
A BAELL,

Q EHAEMRNAKHSR?

A MRERBERER (IEBTEERER) &M ER, &HA2-3E. W
RIGRURHRFS, BIKE<1500 bp, £RHA3-4FE. FHHKE>1500 bp, LHA
4-6/F,

Q mRNARESHRERZ?
A 200 pg.

Q WEEMR?
A mRNAMMESERE. BIfHER. KE. 2565, 2ENnsExX.

Q EFEEMHMRNAGERS?
A BIHREMRNAEHI G RIRS KERPAKTML (LNP) B#IRS, HIEEE
WEAERIIIASIS.

Q mRNAZEEFEELBREMNA?
A IRIEMRNAKERIFIIHE, EEARRIAWTE. REFmKRET mg/ml
A, HE>90%.

Q mRNARERIRRIASIK?
A —RESKIR, -80°CIRTE, AIREF—5F, BELKABRIEESSIMN. &Y
DI, BERERE, INPEHEMRNATLAE4 CEE—MA.

ol g [REET
HPLC RE
RS aE
7373 i
LNPED#
DNaseB{LDNAEHR EESEd
BAEARSAISS SRR fiifz
RS

RIMEREAMAIMRNA, TIRESEEMISRY: thansh. NTP. J0iE
R, RRMZTERVNDFRY. REMENEEE, RN
PRSI, IR KERTT2INERIMRNAZ, HL
RNAFFIEZESESEKFHRERNE.

APExBIOIRIEMAIAMIA, BIEEMAIRERIEAANHPLCA
iE, TEBEXRISHRY, 15 MR AERIAbIERsE,

Q mMRNAIE@BR2MA?
A BmMRNARTFIKEH, LNPERAIMRNAALEYSHEEE,

Q mRNAFBERAEEFRIE FiRIAMR?
A FRATATLAMRIEAEREE, (EXImRNAEDIFERN, HEMERRE, FBEEREREG
W=7 FE.

Q HEEHITMRNARSINE?
A FILL, BEEREENF. FENEH, BETEKE.

Q #TmRNASEL, FERMHMA?

A ERRHMRNAFS (RRMRNARFISHORFXES) SiRIMNERFTRAIDNA
BhR. WNEREFIREMRNAFSIRGE, ATEMEINFRNRE. BEREE
ERCikfitag (flagitHA tag) , EFELMEN. FHEESAESERESA
3aHF.

Q EEIRMEFHIFHIDNAIRRBEH?
A BRINES, TRERE, BT NREM.

Q mRNAALARIERNase free H,OEEEIS?

A AN ERHREIIMRNARIAE T mM Citrate &R EHE. MRNREZNE RS
HEK, BERIT0E.

Q mRNARRGERHA?

A EEMAEEAIpo2K, MEERARMIE, WTHR, FTEMFALNPER, =B
¥, IISCIFLNPEA,



