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Table 1 Examples of clinical progress of mRNA vaccines against infectious diseases
NCT02241135 1 CureVac AG
NCT03382405 1 ModernaTX Inc.
3 NCT03392389 1 ModernaTX Inc.
NCT05398796 National Institute of Allergy and Infectious Diseases
( NIAID) & ModernaTX Inc.
NCT05217641 National Institute of Allergy and Infectious Diseases ( NIAID)
NCT03829384 1 ModernaTX Inc.
EB NCT05164094 ModernaTX Inc.
NCT03014089 I ModernaTX Inc.
NCT05435027 Gritstone bio Inc.
NCT05127434 111 ModernaTX Inc.
NCT05252338 GSK& CureVac AG
o mRNA DC
( tumor DC T
associated antigen TAA) DC-mRNA (
2) . CAR-T( Chimeric antigen
; ( neoantigen) receptor T cell immunotherapy)
T mRNA * mRNA
T neoantigen mRNA CAR
o neoantigen CAR-T
mRNA CAR-T
(DC) neoantigen mRNA o
mRNA
o neoantigen mRNA
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( 2)o B) mRNA SPB
mRNA 2

A mRNA



118

China Biotechnology

Vol. 43 No. 6 2023

2 mRNA

Table 2 Clinical progress of mRNA vaccine against tumor

DC-mRNA NCT00846456 1/11 Glioblastoma Oslo University Hospital
mRNA NCT03908671 sophageal cancer Stemirna Therapeutics
Non small cell lung cancer
mRNA NCT05192460 Gastric cancer NeoCura& The Affiliated Hospital of the Chinese
Esophageal cancer Academy of Military Medical Sciences
Liver cancer
CV9201 NCT00923312 I Non small cell lung cancer CureVac AG
BI 1361849 NCT03164772 I Non small cell lung cancer Ludwig Institute for Cancer Research;
oehringer Ingelheim MedImmune LLC
CureVac AG
PharmaJet Inc.
BNT111 NCT04526899 I Melanoma BioNTech SE
TriMix-DC NCT01066390 I Melanoma Universitair Ziekenhuis Brussel
Melan-A  Mage-A1 Mage-A3
Survivin  gpl00 NCT00204516 /1 Melanoma University Hospital Tuebingen
CVo104 NCT02140138 11 Prostate cancer CureVac AG
mRNA-4157 NCT03313778 Solid tumor ModernaTX Inc.
DC-006 ( DC-mRNA) NCTO1334047  1/11 Ovarian Cancer Oslo University Hospital
W_oval NCT04163094 Ovarian Cancer University Medical Center Groningen
o ( 3. mRNA
FOXP3 mRNA o
31 32
. mRNA »
mRNA o
3 mRNA

Table 3 Research progress of antibody drugs based on mRNA *

( mRNA-1944)

BioNTech AG
BioNTech AG
CurVac AG
CurVac AG
University of Pennsylvania
CurVac AG
CurVac AG

Moderna Therapeutics

Georgia Institution of Technology

and Emory University

Moderna Therapeutics/DARPA

CurVac AG

CurVac AG




2023 43(6) - mRNA 119
mRNA o nuclease mRNA TALE nuclease,
Zinc finger nuclease TALE CRISPR/Cas9 Cas9 mRNA
nuclease VCRISPR /Cas9 sgRNA o
mRNA
( nuclease) DNA 3638
o, Zinc ( 4). mRNA

finger nuclease

Zinc finger nuclease

Zinc finger nuclease mRNA Zinc
finger TALE
4 mRNA
Table 4 Clinical experiments of gene edit based on mRNA
NCT04560790 /11 CRISPR/Cas9 Shanghai BDgene Co. Lid.
NCT05120830 /1 CRISPR/Cas9 Intellia Therapeutics
ZFN T HIV NCT0238859%4 I ZFN University of Pennsylvania
NCT03653247 /11 ZFN Sangamo Therapeutics
3 mRNA miA
o mRNA
3.1 mRNA
mRNA 20 80 »
. “ mRNA
o mRNA mRNA BioNTech Moderna. CurVac
( https: //www. fiercebiotech. com/r- BioNTech 47
d/industryvoices-mrna-based-therapies-blueprints-for— mRNA
therapeutics) CurVac 2000 2008 o 28
mRNA BioNTech 2010 Moderna 60
Moderna : mRNA 33 6 .
o BioNTech CurVac 22
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mRNA ; mRNA mRNA
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2020 Moderna 9  mRNA mRNA mRNA o
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Table 5 Progress of domestic mRNA vaccine research development
ARCoV / 111
mRNA
- I
LVRNAO09 / 111
SYS6006 I
- /1
R520A / 1
- / I
- IND
RQ3011/3012/3013 / /
mRNA /
mRNA T7 GMP LNP
N \2-0- ~DNase 1 o
NTP. ; LNP mRNA-LNP
Cap o mRNA-LNP
o 20 LNP mRNA-LNP
90 ! LC-MS mRNA +polyA
N N UPLC LNP
GMP mRNA mRNA o LC-MS.
o Capl Cleancap UPLC Thermofisher Scientific ~ Agilent
Capl mRNA
N o mRNA ; LNP Malvern Panalytical
. §
mRNA mRNA ( ) )
LNP LNP mRNA mRNA N
- LNP Arbutus  Genevant polyA N N
LNP Moderna mRNA 81%( 322
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Table 6 Storage conditions and stability of foreign mRNA vaccines
28C
Moderna -20C 6 30 24 h
Pfizer-BioNTech -80~ -60C. 6 -20C.2 1 2 h

Note: Data deadline 2023. 1.
Data source hitps: //www. fda. gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid49 /moderna-covid49-vaccines;

https: //www. fda. gov/emergency-preparedness-and-response/ coronavirus-disease2019-covid49 / pfizer-biontech-covid-49-~vaccines
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Analysis of mRNA Drug Development and Market Application

HUANG Ke' LI Shan-hong’
(1 Beijing Pharma & Biotech Center( BPBC) Beijing 100352 China)
(2 Zhifeng Technology ( Beijing) Co. Ltd. Beijing 100089 China)

Abstract Messenger RNA ( mRNA) is a kind of nucleic acid sequence which can express any protein of
interest after its translation and modification in cells. Because of its inherent feature of protein of interest
production mRNA has potential to be used as drugs to treat various diseases including viral infections tumors
diseases caused by deficiency or abnormality of a certain protein in vivo as well as genetic diseases by encoding
Cas9 protein which is involved in gene editing. With the great success of mRNA vaccines mRNA drugs have
drawn increasing attention for their application potential. In addition due to their advantages such as rapid
research and development cycle the ease and rapid large-scale production at low cost and elimination of
insertional mutagenesis and integration risk for the host mRNA drugs have become the third generation of drugs
after small molecule and antibody drugs. In this review the structural properties and the delivery system of
mRNA are introduced the clinical progress of mRNA therapeutics and domestic mRNA vaccine development are
summarized and the remaining problems to be solved in the market application including research manufacture
and logistics of mRNA therapeutics are discussed hoping to provide a reference for mRNA drug discovery and
manufacturing.

Key words mRNA drugs mRNA biologicals Domestic mRNA vaccine mRNA clinical progress



