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mRNA-LNP-based cancer immunotherapy
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[Abstract] Emerging cancer immunotherapies achieve robust antitumor responses by activating antigen-specific T cells. Despite the
tremendous progresses, many cancer patients respond only partially or not at all to these anticancer therapies. mRNA-lipid
nanoparticles (mMRNA-LNP) technology can be applied to tumor immunotherapy and is currently being studied in various fields,
including therapeutic tumor vaccines, bispecific antibodies, cytokines, costimulatory ligands and receptors and CAR-T cell therapy. The
most concentrated research areas are therapeutic cancer vaccines and intratumoral immunotherapy. Therapeutic tumor vaccines use
encoding peptides that contain mutations found in the patient’s tumor, creating a personalized tumor vaccine composed of neoantigens
specific to the patient's tumor. Intratumoral immunotherapy transforms "cold" tumors with little immune cell infiltration into "hot"
tumors with increased immune cell infiltration by delivering mRNA encoding potent immune-stimulatory proteins to promote superior

anti-tumor immune response with limited systemic toxicity. Tumor immunotherapy is reinvigorated after the application of mRNA-LNP

technology in multiple fields of tumor immunotherapy.

[Key words] mRNA vaccine; lipid nanoparticle (LNP); therapeutic tumor vaccine; tumor immunotherapy; CAR-T cell; cytokine
[Chin J Cancer Biother, 2022, 29(7): 605-612. DOI: 10.3872/j.issn.1007-385x.2022.07.001]
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Fr &, H BB AGMPHFIE T, T AR FEKEA
& R ZE =@, mRNA T8 27 = MU R T
Fi 968 72 B, mRNA 0265 1 SR e 20 L T L 3 ]
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LN, mHFTERF R R E T — AR E R & R
JRRNACcircular RNA, circRNA)JZ # . circRNA #t =
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T & 40 (Moderna) /- &] £ BR 52 (Merck) /A & & 1F
B & #9 LNP 4 B mRNA B9 A M b fF B JZ B mRNA-
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TRERMNARSRAHE  AEXICLIETHHITERE
P45 B (HPV TR 1 S 3930 85 1R 4 i & (C 38 4) An
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ORR(14. 6%) F2 mPFS(2 /> A1), 45 & & B ,mRNA-4157 5
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RXFT B IL-12 7 AF R4 X3/ T 02 5
M A B S RORL BB . TEAE AL BT T HA I R R
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B BT VA IEAE #EAT # (NCT03946800)

75— TH % F, scIL-12 mRNA-LNP # fik A 4
23697 MYC 3O 2 B Iz oy BF 48 e /D R, &7 &
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B FE A pe 48 B M X 3. scIL-12 mRNA-LNP # fik
AN i o e N S b I T o A A 2
M, EEWZ,scIL-12 mRNA-LNP %f % MYC & F A F
BAERWEZEET IR ERABEERNTHEL
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B fib g 2EL o, FF 38 Am TFN-y B9 - 9
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F B/~ B B9 PD-L1 BHRER B E I A, & 117
Blorsl EAMBAHEEEIREIANREELEHE
WS T /11 87 I R 3% 3 (NCT03323398) IF 7 ¥ 4T
. BRI — T R R K, IR N E AT A A A
& I mRNA-2416 #5& ®[ it % B9, 3 B g AT B &
R & H, 0X40L & & 5 34 8 Am . PD-L1 /K -F 7 & fo
XA FIE MR, 445 PD-L1 FLBT &9 I bR a1 1k
WY E R R, X R IE e RS
mRNA-2416 5 PD-L1 B4 E R E LR E L RBIEST
R T AR

42 B4 MR T/ A% BT mRNA-LNP 77 &
421 1IL-23/IL-36y/OX40L 4% # mRNA 7] LLR & 5
HOR A FHEH N2 — = &, XA AR (R
T M FmRNABE 697 A9 K . TL-23 1% 3 RJE,
WREEERARSIENEH (WHFFZF) AR
L5 TL-36y & %0 R AR % 5 80 40 e 4 47 , & £ A 41
W R RN A B RE R R B B B . R /DN R
JE A o, X = 2 A TP R TL-23/1L-36y/0X40L=
BEAR mRNA-LNP (mRNA-2752) fik & A & 4 /% 40}l 3 &
Bl F, T Ob BRI HY P8 %% R e T, A RE
OB M B SR OB B . IL-23/1L-36y/0X40L = B {k
mRNA-2752 6T [ T4 R F At E F %
K, HHAHESFEBADC T AN, ZIETRE
Bl T Batf3 4K #i it 52 X 48 2 DC Fn 48 i & 1 CD8' T
R, AR R AT T B R I R, AR TL-23/
IL-36y/0X40L = BX /A mRNA-2752 1 4 . — )T i 5 5
W 37 F E A BN FLPD-L1 E R ER E 21 B4, AT
AR B EREERE R LEGT R EHE R
FEH B, 2R EEN 2640 £ 34T 1 Hla
JRAK B (NCT0373993 1), 4 & & BH , mRNA-2752 1 4 &%
—NEREEREERNBAERN, EHEXTAANE
AT H R T %M, 5] AR 4N . AR E A
FENMGEIN T ERERA, BT EAHENA
JZ V¥ R, A4 FH & B TFN—y  INF-a #2 PD-L1 A F
ZHREEYT BEEZAMILIRE BFAREKE K
BOKEE. AEREEEESEEEEEME/ER
Jiti 8 B B

422 Bk % i F F mRNA (scIL-12/IFN-a/GM-CSF/
IL-15 sushi) scIL-12/IFN-a/GM-CSF/IL-15 sushi
& i 3515 3E (Sanofi) /A B #F & B9 M Bk 28 A A F mRNA
F e IE T EI A . E/NREAE A P, 0Bk A
L F mRNA #0 (F B 3 5 FLPD-1 Bk AF A, B

ARI2AEEEDNREER, KK R E /DR
BB kA, RO BK 40 A A F mRNA #HAT 6T
ELRANFEER RSN T AT BENRMER
Ko ¥ 9B 240 M F mRNA 5 4 & HH PD-1 %05 57
G, T RET TIE R, I E 7S
MNEHETARNMWER FME T RHELEK. B
T 5k 40 A A F mRNA #0207 % 5 ICI M BR &, AT &
RED B xR ETENR B E LA N —RIEKR
AR AL g e AR . E R, A ER AR E T
mRNA scIL-12/IFN-a/GM-CSF/15 sushi (SAR441000)
FohE 5 EEENETNTPD-1 ERE KR LA E R
(cemiplimab)BX A, xf 231 Bl B M g £% 1 #lE
JR A% 30 (NCT03871348) " IF 72 #H 4T .

5 EF mRNA-LNP 8 CAR-T 4HBf7 %

CAR-THf T EREGHERE AN CTET
FEHHBFF AW IEKRR A, CARE 4 it & @ &
KB SRR B 45 Ak ST FMHC Z 1K, S 2 T 28 f 52 7L
T Ak R R K B R 8 ROR Y. CD19 8 [ #Y CAR-T 48
B2 e, AT 80% I R (—F A CR), —
W R kB ER THIITBAMN A I E f ik B
B, BENAYHIRENERERARKE
MREEXARRLAR, REHFHCAR-THRESEH
B ENBEAREFENRAAER. SHEET
H H, mRNA-LNP B9 B B R A R 23 R R A E W H
R 45 % & Fo % e 2 A By XU o 7 EL mRNA-LNP %% 3¢ 7]
DAty ik B2 2 A [B] A % 3% % A mRNA-LNP, £ 2 %, % |
wapHE T EAE TR, B Cas9 N B E
4 4 485 &, {E 2 mRNA-LNP %5 %t 5 0B CAR 72 T
20 F 3 E ARk R RE AE R[] R R, X F 45 2 T mRNA-LNP
FA CAR-T 40 FiELJT 3 76 e R AL R 1 i 3k Bk, T O % Tk B
& FE R AR,

BIW— Tk Fim QLT Em ot R B4
7 2 F mRNA-LNP #9 CAR-T 48 ff )7 s FF B 7 — 4 & %1
By B . CD5 2 R B 40 PR L R BA T 4 B A Ak B4 B
YA A (Blagif) 4 R A R K, AT XK
T — My 7k, TR RS RBUN ST 4 i B 4
oo T 2 H B 3T 82 5] CD5 B mRNA-LNP JE 51 20 7
F/NFEA B, RN T 4K 3 % CAR mRNA £
A B B AT £F 4 AL B CAR-T 28 Fi, LUtk 3% 3F f X B 72 5
MENERENCAR-THE K. AREREHA,
BT DL 22 B 4% A5 CAR 9 mRNA [7] T 40 Jfl B9 7 30 % 3%, &
ERA =4 T BT R ZH CAR-T 48 i . Jil CD5 %2 [
B9 mRNA-LNP & 77 7] 98 2 &F 26 4k 3F 1% & #4890 3
b o R A R CAR-T 40 B B9 LK H 2 R A 697 FF &
RAAE A RFHIET "™,
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A COVID-19 KIRAT X 4 J5 7B — F et 8] B, 4f
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