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Introduction

1) Ninety percentage of cancer deaths are from metastasis, but there are very few approved

treatments targeting the metastatic process1

2) Multiple late-stage failures in the clinic have led to de-prioritization of metastasis2

3) Drug discovery challenges plaguing metastasis are:

a) Absence of translational assay platforms that successfully replicates metastasis biology

on the bench

b) Complete characterization of the specific moving cell population vis-à-vis metastasis

biology is challenging

c) Spontaneous animal models take a long time and are expensive

4) Colorectal cancer is 3rd most prevalent cancer globally (ten percent of all cancers) and is

the fourth most common cause of death from cancer, estimated to be responsible for

almost 700,000 cancer deaths3.

5) The five-year survival rate is ninety percent for colorectal cancers diagnosed at an early

stage compared with thirteen percent for those diagnosed at a late stage.

Methods

1) Break complex metastatic biology into

simple, measurable cell-based

phenotypic assays (Fig. 1 & Table 1)

2) Differentiate between growing and

moving tumor cells with respect to their

plasticity ratio (PR; the ratio of

mesenchymal to epithelial markers)

3) Genetically engineer cells with high PR

(Fig. 2 & 3)

4) Characterize the differential response of

growing (cells with low PR) and moving

cells (same cells but engineered, with

high PR) on each of the cellular assays

5) Translational characterization of patient tumor samples & Identification of rate-limiting steps

in metastasis

Picture courtesy: Anderson et al., Nature 
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Figure 1

Table 1

Constitutive Vector

Inducible Vector

Figure 2

Results  

Confirmation of engineered clones (post limiting dilution):

▪ Analysis of plasticity ratio (PR) (Fig. 3A)

▪ Expression analysis of pro-metastatic  transcription 

factor Snail (Fig. 3B)

▪ Functional assay characterization (Fig. 3C)

▪ PR explains functional properties in various assays 

(Fig. 4) but NOT in ALL

Figure 3
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Wild type colon cancer cell lines have 

different PR
Platelet binding may play a critical role

Figure 4

*1 mM Staurosporine – 24 h

Apoptosis is inversely proportional to PR Metastatic & pre-metastatic cells have minimum 

M phase

Figure 5 (non metastatic HT 29 normalized to base value of 100)

WILD TYPE COLON CANCER CELLS

Petal Chart Analysis (log scale) 

HT 29 (WT AND METASTATIC, #8C5) REPRESENTATIVE PATIENT SAMPLE

Unique assay platform for drug discovery 

Figure 6

Summary

✓ Mestastop has successfully created an in vitro phenotypic assay platform that summatively

represent metastatic biology

✓ Characterization of wild type and proprietary engineered cells have identified PR as a

critical determinant of metastasis and other functional properties of a tumor cell population

Way Forward

✓ Standardize proprietary in vivo model and generate PoC with identified approved drugs

✓ Assess 80 – 100 patient samples and identify the key rate-limiting steps for metastasis

✓ Drug discovery efforts around those steps
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Disclaimer
All patient studies are performed after approval of Ethics Committee and Institutional Review board of 
participating hospitals
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mp4 video presentation link: https://drive.google.com/file/d/1fDTScqpowPE2eO1HzmGiAcO4C2BgUl4y/view?usp=sharing

PR increase directly correlates with 

CD44+CD133-

Trans endothelial migration
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PR increase inversely correlates with

M phase
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* Progressing into animal models

https://drive.google.com/file/d/1fDTScqpowPE2eO1HzmGiAcO4C2BgUl4y/view?usp=sharing

