METTL3 inhibitors screening cascade for new drug discovery
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Introduction

Methyltransferase-like 3 (METTL3) is the only catalytic subunit of the transferase complex responsible for
m6A modification, and it has been found to play a key role in tumorigenesis, tumor growth, metastasis and
tumor drug resistance. In recent years, METTL3 has attracted more and more attention as a potential
target for cancer treatment.

On this basis, we established an in vitro and in vivo screening platform on METTL3/14 complex, which can
realize high-throughput screening of METTL3 inhibitors in vitro experiments. High purity METTL3/14 pro-
tein complex has been successfully purified and used in develop METTL3/14 biochemical experiments.
We have also established different cellular assays, including proliferation and m6A RNA Methylation quan-
tification assay. Lastly, CDX models utilizing different Ovarian cell lines have been validated. We aim to aid
the discovery of new drugs through the METTL3/14 screening cascade.
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Patent Number Owner Company Biochemical Cellular
W0-2022074379 Storm Therapeutics Ltd METTL3 YES YES
WO-2022074391 Storm Therapeutics Ltd METTLS3 YES YES
W0-2022081739 Accent Therapeutics, Inc METTL3 YES YES
WO0-2023104209 Shanghai OnCusp Therapeutics Ltd METTLS3 YES YES
W0-2023129933 858 Therapeutics Inc. METTL3 YES YES
W0-2023151697 Sichuan Haisco Pharmaceutical Co Ltd METTL3 YES YES
W0-2024056099 Global Health Drug Discovery Institute METTLS3 YES YES
W0-2024145483 HTG Molecular Diagnostics Inc METTL3 YES YES

Figurel. Search results for METTL3 in ICE Information Retrieval System.

METTL3/14 Recombinant Proteins

Recombinant human METTLS3 protein with N-terminal Flag tag was co-expressed with recombinant human
METTL14 with N-terminal 6x His tag. Recombinant human METTL3/METTL14 protein was purified by
Ni-NTA affinity and followed by SEC chromatography. For more information, please visit ICE Protein Plat-
form: https://enpro.ice-biosci.com/

A

METTL3

Transfection Co-expression

Transformation
+ 2 :
/\

| >

Respectively

Respectively Sf9 cells

533

Superdex 200

kbapm 1 2 3 4 5
180 il
1405
100 =
Tomlge = = uy
60 o ! x M Molecular weight standard
45 - 1 Sulpernatant
‘% 2 Pellet
35 et 3 Flowthrough
a 4 30mM Imidazole Wash
25 5 300mM Imidazole Elution
15

Figure2. A. Procedure for METTL3/14 protein complex expression. B. SDS-PAGE and HPLC for METTL3/14 protein
complex purification.
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Figure3. Procedure of METTL3/14 protein complex HTRF assay Validation. The assay development cycle is usually
one week.

METTL3/14 Activity Assay
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Figure4. A. Model diagram of METTL3/14 TR-FRET assay. B. The results of commercialized inhibitors in METTL3/14
biochemical assays. C. The results of reference in m6A “eraser” biochemistry assay. D. The results of reference in
MO6A “reader” biochemistry assay.

METTL3/14 Cellular Assays
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Figure5. A. The results of commercialized inhibitors in Cell proliferation assay(SK-OV-3/CAOV-3). B. The results of
commercialized inhibitors in Cell m6A RNA Methylation quantification assay.

Animal Modeling

CDX modeling utilizing different cell lines has been established for the efficacy study as shown below to
expand the drug discovery cascade to the in vivo experiments.

Cell Recovery e | Cell Subculturing | s——p Establishing
Subcutaneous
N e
V Time: 5-10 days
Time: 1-3 weeks Multiple: 1.5
Cell Quality Control Tumor Volume: 100-200mm3
Injected Cell Number: 10e5-10e7
PK.PD Analysis : TV Measurement : Group Admln[stratlon
and Dosing
N -
vV
Time: 21-28 days
Feedback: twice a week
. Content:TV.BW,RTV,T/C,TGI
Data Analysis
SK-OV-3 in B-NDG mice SK-OV-3 in B-NDG mice Caov-3 in NOD SCID mice Caov-3 in NOD SCID mice

s 1500 30 = 2000- 30-

I‘.},J s | =

+H 1200- W 4 1600 w
n 25- & £

£ o £ S 25

(] £ 20 - Q i

£ o “U% = =

2 600 o T = 800+ ]

2 = S = 20§-¥M'/

- > 15- = -

5 300- 5 S 400+ 5

g m 3 m

= 0 | | 1 1 1 10 1 | 1 1 1 0 | | 1 T 1 15 1 T T | 1

7 18 29 40 51 62 7 18 29 40 51 62 7 15 23 31 39 47 7 15 23 31 39 47

Days after inoculation

Days after inoculation Days after inoculation

Days after inoculation

Figure6. A. Procedure for animal tumor model set up and PK/PD analysis. B. The results of Ovarian adenocarcinoma
cell line CDX model and animal body weight.

Conclusions

METTLS3 is a crucial hub in tumor growth and progression, regulating the splicing, stability, and expression
of a wide range of genes through m6A modifications. Drug development targeting METTL3 has great po-
tential, as METTL3 is highly expressed in a wide range of tumors. We constructed an experimental cas-
cade from in vitro to in vivo, which is composed of protein production, biochemical assays, cellular assays,
and animal modeling. We aim to aid the discovery of new drugs through the METTL3/14 screening cas-
cade.
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