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• All anti-metastasis drug discovery efforts targeting the invasion of
cancer cells have failed in the clinic, suggesting the presence of other
rate-limiting pathways1.

• We have previously shown that multiple events in the colonization axis
of disseminated cells (in the secondary tumour microenvironment) are
critical for successful metastasis2,3.

• Retrospective clinical trial data confirms that lymph node (LN) status
does not predict metastasis probability (Fig 1).

• We have previously described a cellular, 2D phenotypic assay platform
METSCAN® for predictive metastasis diagnostics, currently under
clinical trials4,5.

• Here, we discuss an alternate, shorter version of METSCAN® by
assessing primary patient tumour cells in a 3D animal-free hydrogel
model (3DProSeed®)6 , with and without a stromal microenvironment.
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Results                   Cell line based transwell assays Results        Cell line-based 3D monolayer culture

▪ Net Spread Probability is a better predictive marker for metastasis than 
the invasion of tumoroids. 

▪ But it is insufficient to explain the metastatic probability of all patients 
and would require further intervention.

▪ MSC and HUVEC were added to the 3DProSeed®, on day 0 and 
day 3, respectively. Tumour cells were added on day 4 and 
cultured for another 72 hrs.

▪ Comparatively higher invasion was observed in the presence of 
tumour cells and stromal co-culture for most, including CRC-052.

▪ MDA-MB-231 showed lower invasion. The differential results 
needs to be evaluated and further characterized.

Results                Prediction of spread probability

Methods

▪ CRC-037 is from a primary tumour that has already metastasized but 
shows lesser invasive properties than CRC-039, isolated from a primary 
tumour yet to metastasize.

▪ The lymph node-negative CRC-052 shows higher migration and invasion 
than lymph-positive CRC-038 and CRC-044

Results      Patient sample based transwell assays Results             Patient cells 3D monolayer culture

▪ Using patient tumoroids and 3DProSeed®, a 3D platform for 
predicting metastatic probability of primary tumours is being 
built. 

▪ The platform currently distinguishes only the high metastatic cells 
from non-metastatic cells but not the intermediates.

▪ Further parameters and understanding the role of stromal cells 
needs to be incorporated to increase the efficiency.

Summary

Fig.1: Retrospective study in collaboration with Rajiv Gandhi Cancer Centre 

Fig.2: Patient sample isolation and 2D/3D cell culture
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Table 1: Invasive properties DO NOT explain the metastatic probability

Figure 4: Invasion & Intravasation of metastatic cells are less

Table 2: Phenotypic properties DO NOT explain the metastatic probability

Figure 5: Representative pictures from Table 2

Figure 6: Cell line 3D mono culture – Baseline Creation for Invasion

Figure 7: Cell line 3D mono culture – Baseline Creation for Micro-spheroid Formation

Figure 8: Patient tumour 3D mono culture – Invasion & Micro-spheroid Formation (CRC)

Figure 9: Patient tumour 3D mono culture – Invasion & Micro-spheroid Formation (HNC)

Table 3: Calculation of Net Spread Probability (NSP)

Net Spread Probability 
(NSP) is defined as the 

ratio of 
SS / MSS

Figure 10: Assessing the Impact of Stromal co-culture on 3D invasion
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