Unleashing Immune Power: How mRNA-Encoded Modulators Suppress Tumor Growth

m m
3257 WuXi Biol
Dong Wang, Zhixiang Zhang, Bin Li, Peili Wang, Binbin Duan, Xiangnan Qiang, Qingyang Gu u I Io o

\In Vivo Pharmacology Unit, WuXi Biology, WuXi AppTec

: A B _ C A B D
IntrO d U Ctl O n g —E' - 80- = PBS, IT, Q3D . PBS,IT, Q3D, <6 1001 T cells NK cells
S 6 —= A375 > 50000- . — mRNA LNP, 8ug/mouse, IT, Q3D - ~— mRNA LNP, 8ug/mouse, IT, Q3D, n=6 A }
c -~ CAL27 & — CAL27 S 60 . ~ P%L’\llAaE:\;gogssLlfm%(lgga IV,SBIV\// S -+ PDLLantibody, 10mghkg, IV,BIW,n=3 & 80
i ) o . i -+ HCC1806 ®_ 8007, M + antibody, 8ug/mouse =~ 20 i
Subsequent to the emergence of the COVID-19 pandemic, an increased number of ” 4 HCC1806 5 40000 z = +10mglkg, IT+V. Q3D+BIW o 20} MRNALNPPOLL anbody, Sygmouse g
. . . . . . (48] _ = g O]
nucleic acid-based therapeutics have secured clinical endorsement. Unlike = 5 500 = o 6007 E o
: - - : - : - - S 2 © 20000+ I £ o =
conventional protein-targeted therapies, nucleic acid therapeutics provide the potential o o 2 20] 5 400 ' = -
. . . . . . > © 10000- © @) %’ | 8 20+
for long-lasting effects and can be further categorized into oligonucleotides, single- = o 3 .l > % . £
. . . —_ T T - . . . . . (@) B =101
guide RNA (sgRNA), and messenger RNA (mMRNA). In this study, we aim to explore the 3 oh 3h 6h 24h 48h 72h 96h D O oh 3h 6h 24h 48h 72h 96h z = D
anti-tumor properties of mMRNA-encoded CD3-EpCAM Bispecific Antibody (BsAb) and D Time (hours) Time (hours) - 2 CC1806CaI2T  ABTS . 8 A = PBS
- - I Bl mRNA-IL-12
mMRNA-encoded IL-12 protein. CD226  CD69 CD226  CD69 CD226  CD69 Days after the start of treatment Days after the start of treatment BE PDL1 antibody
Z 1000, - : | ; || : i 5000- c #8 mMRNA-IL-12+PDL1 antibody
— 7 Bm HCC1806 Bm HCC1806
i 5000+ . .0
MethOd 2 388- = B A375 ’_ET 40004 = A375 2.57 8 ~ 2.0 ~ 08
5 6004 £ ﬁ S ~ S . 5
g 288- Bl Cal27 S 30g8" Em Cal27 3' 2.0 S 64 é 15 g 064 T
— ~ T | - ~ NI
We conducted gPCR, flow cytometry, and ELISA analysis to assess the dynamic g 200, T eo- g 5 4 E 10 2 .
concentration of mMRNA-encoded CD3-EpCAM BsAb and mRNA-encoded IL-12 protein g 200 N = o ?g? 07 3 S e g
. . . . . 7 7 7 > : _
within tumor cells post-transfection. Subsequently, we evaluated their effects on anti- 2 o N : ’ ; ’ ' o 0.51 * 2 £
tumor and immune activation in vitro via flow cytometry and ELISA. Efficacy was SFTES TGS s 0 N PP e o e oo S
further evaluated in subcutaneous tumor xenograft models in humanized mice. : : - o . PO 0 e OF 90 O e 007 0o oo
_ _ N \\ \\ \\ O Q ‘a ’<> 1S N \S)
Moreover, we analyzed the activation of tumor-infiltrating immune cells following Figure 2. Bioactivity of mRNA encoded IL-12 in vitro (A) gPCR analysis of IL-12 o o oo g R vt
TRNA en’co ded I1L-12 treatment. Finallv. to ascertain the preliminary safetv of mRNA expression on different time points following mRNA transfection. (B) ELISA analysis of IL- w\”ﬁ w\& o N
- - . - .. : . : : . @ W
encoded BsAb and mRNA-encoded ILy’12 otein. we coEducted sérum b%ochemistr 12 protein in supernatant on different time points following mRNA transfection. (C) Flow « «~ « &
s 4 histopathological Nt pf ! y cytometry analysis of cytotoxicity. (D) Flow cytometry analysis of NK cell activation. (E) Figure 4. IL-12 mRNA-LNP restrained tumor growth and activated immune cells in
analysis and histopathological examination ot various organs. ELISA analysis of IFNg protein in supernatant. vivo (A) Tumor growth of HCC1806 xenograft model in HSC humanized mice treated with
A B MRNA LNP. (B) Body weight of mice in each treatment group. (C) Complete blood count
Results Lo s 5- . (CBC) analysis of HCC1806 model. (D) Flow cytometry analysis of NK and T cell
T 10007 mENA Bugmouse. matumera nes g | 4 activation in tumor.
1-*= mRNA, 8 pg/mouse, IV, n=5 — 0.8 5 -
A B C  100. £ s00- = < 3 3 101
) 1 2 0.6 1
| sotype & °] o g £ 600 ; S 2 Conclusions
NCIH441 4 PE 5 - Haa1 < 80 2 > 0.4 2 Q sl
A EpCAM 2 6001 % 50 C>) 400‘_ g : = Ny @
OV90 - sotype 8 g0, S 2 200 2 021 o o In this study, we evaluated the bioactivity of both EpCAM-CD3 encoded mRNA and IL-
EpCAM € 5 9 R T VEee ) 0.0- 200- 0 12 encoded mRNA. Our results indicated these two mMRNAs showed anti-tumor activity
- E = 0 ] . . . . . . . . . . . .
OVCARS3 - A Isotype o 200 g 207 O S N and activated immune cells both in vitro and in vivo. Our findings highlight the significant
1507 research value of mMRNA therapeutics and underscore their promising potential for

0 : T # # n 0-
W._WAEF)CAM Oh 3h 6h 24h 48h 72h 96h Raji NCIH441 OVCARS3

Time post treatment

clinical applications.

HGB (ug/ul)
|—\
8

APC-EpCAM
D ] 501
g References
ICD69+ CD25-II CD69+ CD25+ . CD69- CD25+ | ICD69+ CD25-II CD69+ CD25+ | ICD69- CD25+I =
’\8 100_| 1 11 11 ] 11 I ‘ g
= " Ray . ] 1. Liu C, Shi Q, Huang X, Koo S, Kong N, Tao W. mRNA-based cancer therapeutics. Nat
© . NCIHa4l g - s Rev Cancer. 2023 Aug;23(8):526-543. Epub 2023 Jun 13.
+ 607 . OVCARS I s 2. Bitounis D, Jacquinet E, Rogers MA, Amiji MM. Strategies to reduce the risks of
©  40- I T MRNA drug and vaccine toxicity. Nat Rev Drug Discov. 2024 Jan 23.
Z " = 3. Stadler CR, Bahr-Mahmud H, Celik L, Hebich B, Roth AS, Roth RP et al. Elimination
8 207 - of large tumors in mice by mRNA-encoded bispecific antibodies. Nat Med. 2017
v | < Jul;23(7):815-817.
a o0 . Z ’ : :
CD4+ T cells CD8+ T cells _ A g T 4. Hewitt SL, Bailey D, Zielinski J, Apte A, Musenge F, Karp R et al. Intratumoral 1L12
o o _ Kidney Liver Lung Spleen «® MRNA Therapy Promotes TH1 Transformation of the Tumor Microenvironment. Clin
Figure 1. mRNA encoded EpCAM-CD3 BsAb produced in vitro is biologically Cancer Res. 2020 Dec 1;26(23):6284-6298. g
active (A) Flow cytometry analysis illustrating EpCAM expression levels on tumor cell Figure 3. EpCAM-CD3 mRNA-LNP inhibited tumor growth and showed no obvious 4
lines. (B) qPCR analysis of CD3 expression on different time points following mRNA toxicity in vivo (A) Tumor growth and tumor weight of H441 xenograft model in PBMC
transfection. (C) Flow cytometry analysis of cytotoxicity. (D) Flow cytometry analysis humanized mice treated with mRNA LNP. (B) Complete blood count (CBC) analysis of
of T cell activation. H441 model. (C) HE staining of various organs collected from H441 tumor-bearing mice.

i .#J EH 4@ "Tli www.wuxibiology.com Business contact: sycho@wuxiapptec.com (Korea)

w“ﬁ m.l.m Business contact: mahnaz_arjomand@wuxiapptec.com (US) Business contact: fumio_itoh@wuxiapptec.com (Japan) V|S|t Bgoth #2947 to Iearn

Business contact: dave _madge@wuxiapptec.com (EU and Israel) Business contact: xu_longji@wuxiapptec.com (China)




