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Introduction

ICE KRAS cell panel platform

KRAS Signaling pathway-phospho-ERK panel

High-throughput screening cell panel is very important tool in drug research and development, the tested sensitive cell lines can pro-
vide references for in vivo models or indication for the selection of clinical trial subjects. Cell Panel screening can be used to study the 
mechanism of action and selectivity of drugs, and combined with bioinformatics studies can help researchers discover biomarkers of 
drug response. Moreover, Cell Panel screening can be used to study whether combination therapy strategies improve cancer treat-
ment effect and solve clinical drug resistance and other problems. 
The Human RAS Oncogenes play a vital role in cancer development, including KRAS, NRAS and HRAS, KRAS is the most frequently 
mutated RAS isoform with a mutation incidence of >10% across all cancers, and up to 70% and 20% in pancreatic and non-small cell 
lung cancer (NSCLC), respectively. 

ICE has developed the ICECP Pan KRAS 40 cell panel, which includes 40 cancer cell lines with diverse KRAS mutations across 11 
cancer types. This panel supports both 2D and 3D experimental setups, catering to various research needs. The 2D model is ideal for 
rapid drug screening, while the 3D model provides a more complex, tumor-mimicking environment for in-depth drug action studies. 
The panel also incorporates pERK panel detection to assess the inhibition of signaling pathways, and bioinformatics analysis is used 
to explore mechanisms of drug resistance and resistance-related genomic signatures.

Figure1. A. cancer type distribution in KRAS cell panel. B. KRAS mutations distribution in KRAS cell panel.

Figure7. The phospho-ERK panel assay detection using In-cell western method, indicating that RMC-6236 exhibits a strong inhibitory effect on 
the signaling pathways in the majority of cell lines carrying different KRAS mutations.

Figure8. bioinformatic analysis for RMC-6236 sensitive and resistant cell lines. Differential gene analysis and pathway enrichment results after 
grouping based on pharmacodynamic outcomes.

Figure2. High throughput work flow of KRAS cell panel platform.

Table 1. Differences Between 2D and 3D Cell Panel Screening

Assay format

Test reagents

Suitable cell lines

Support duration of cultivation

Throughput

Characteristic

Microplate reader

Choice guidance

2D cell panel 3D cell panel-Spheroids

96-well or 384-well TC treated flat bottom plate

All adherent cell lines and suspension cell line

96 well or 384 well ultra-low attachment 
round bottom plate

Most adherent cell lines and suspen-
sion cell lines

Absence of cell-cell and cell-extracellular matrix 
interactions, unlimited access to nutrients, oxygen, 
and metabolites
but easy to set up and analysis

More accurate representation of the in 
vivo scenarios, mirror tumor heterogeneity

According to the study goal and budget restraints, 2D assays offer simplicity and afford-
ability, 3D assays provide more physiologically relevant environment, but at a greater cost 
and decreased throughput

2D cell-titer Glo

Long-term culture

High-throughput

PHERAstar FSX

3D cell-titer Glo

Short-term culture

Middle-throughput

PHERAstar FSX

Compound manage system 1. Seed cell 2. Add compound

Prepare source plate（384 well format）

1 work day 1-2 work days

1 work day 1-2 work days

Bioinformatics analysis for KRAS cell panel

In summary, our high-throughput screening service utilizing 2D and 3D cell panels has identified compounds with selectivity for vari-
ous RAS mutations, showing enhanced efficacy in 3D conditions. The integration of phospho-ERK (pERK) panel detection allows for 
a comprehensive assessment of drug action on signaling pathways. Bioinformatics analysis provides insights into drug efficacy, po-
tency, mechanisms of action, and predictive biomarkers for clinical indications and resistance, making this panel a valuable asset for 
RAS drug development..

We thank ICE Bioscience for providing the research fund of establishing CDK screening cascade. We thank Dr. Li Yan and Dr. Yingji Li 
for their personal support throughout this research. 
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RMC-6236：Pan KRAS molecular glue
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Figure4. Dose-response curves depict the IC50 evaluation of KRAS inhibitors across a panel of 3D cultured Pan KRAS cell lines. The results 
indicate that RMC-6236, as a molecular glue, can inhibit a broader spectrum of KRAS-mutated tumor cells compared to other small molecule 
inhibitors.

Figure6. The IC50 evaluation of RMC-6236 in NCI-H358 Adagrasib-resistant (Adagrasib R) and NCI-H358 AMG510-resistant (AMG510 R) cell 
lines suggests that the compound does not exhibit significant resistance.

Figure5. KRAS G12C drug resistant cell line and KRAS G12D drug resistant cell line.

4.Compound duration 4.Add CTG into cells
5. Read signal and report preparation

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A

B

C 8 2275 2185 2142 1996 2112 1155 909 746 663 593 2015 2111 1854 1805 1649 1273 706 746 602 751

D 7 5758 6122 6269 5992 6027 5713 4550 3177 4142 2804 6751 6385 6953 6404 6096 5141 3935 3592 3444 2630

E 18 8536 8684 8311 8478 8362 6796 7294 5649 5620 3234 9158 8090 7934 8297 8089 7119 6036 5505 5165 3528

F 28 8835 8515 9129 9076 8654 9160 8239 7249 5650 3781 8433 8880 9610 8507 8636 8411 7711 6836 4306 3113

G 14 9859 10675 10725 10388 10895 11330 11034 10583 7726 4660 10580 10807 9755 10601 11550 11144 10295 9835 9067 5362

H 54 20028 18263 21316 18601 21955 18225 14858 11204 8484 4649 20809 19168 20494 19938 19322 17181 13343 11502 10416 5217

I 110 40948 41634 38631 40543 39363 37002 26463 17562 9900 5115 36906 39323 36627 33762 35436 30876 22455 15501 9783 5298

J 86 47756 45214 47197 49934 49599 47050 41730 25419 13912 6113 47985 48848 52502 48253 51821 47098 36807 24345 12376 7359

K 60 48861 49528 50537 48381 49219 47942 46164 32524 16649 6604 50209 49444 51750 49076 49262 46521 44231 28831 16794 7215

L 44 51366 52049 50365 49172 50808 50084 46446 33363 18562 6168 51810 50937 47509 49530 48617 49842 40860 33393 16086 6710

M 72 371 364 380 364 386 394 2088 2069 12450 13497 24001 24076 46759 44463 49830 47794 50358 47247 49523 48591

N 30 53612 49919 52525 51848 53372 50196 52002 52155 53355 53910 51365 54584 52449 52695 54060 50364 52376 51132 49397 53237

O

P

A2780 Ave SD CV Z'

H 52227.65 1463.99 0.03

L 44.25 32.96 0.74
0.91

2D and 3D CTG KRAS cell panel

Figure3. The evaluation of KRAS inhibitors' IC50 in a broad KRAS cell panel reveals consistent potency across most cell lines when assessed 
using both 2D and 3D detection methods. 


