
Abstract

3D culture based RNAi screening for exploring target genes of EMT inhibitor
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EMT (epithelial-mesenchymaltransition) is characterizedby the loss of epithelial

characteristicsand the subsequentdevelopmentof a fibroblast-like phenotype. It is a

significantevent in tumor metastasisand malignancy. Thereforeinhibition of EMTis

consideredto enablecontrollingof malignanttransformation,anddevelopmentof EMT

inhibitorsneedto be addressed.

Here,we haveintroduceda cell basedassaymethod for the screeningof EMTinhibitor

compoundsby usingthe 3D culture plate. TGF-beta treated cellsshoweddecreasingof

celladhesionandincreasingof cellmotility that leadto spheroidcraps. Wedevelopeda

measurementmethod using hypoxiaprobe in order to quantify more accuratedata.

Becausedegreeof intra-spheroidhypoxiais correlatewith spheroidcell-cell adherence.

The principal of this assayis easymonitor of EMTphenomenonby using a hypoxia

detectingprobereagent.

Finally we have established3D culture based RNAiHTStechnology by solid phase

transfection that allows genome-wide loss-of-function screeningand broadly used in

the identification of geneswhich associatedwith specificEMTphenotypes. Advantage

of solid phasetransfection is easyto conduct the experiment,becausecomplexesof

nucleicacidand transfectionreagentare pre-coatedon culture surface. Anothermajor

advantageof genome-scaleRNAiscreeningis to simultaneouslyinterrogate thousands

of geneswith the ability of generatinga largeamountof dataper experiment. Besides,

we have reported several candidate target genes after a pilot screeningthrough

kinase/phosphatasesiRNAlibrary (1,280genes).
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Solid-phasemethods Reversemethods

ÅIncreasedprobability of contactbetweencells
andtransfectioncomplexes
ÅAppropriateacceleratorselection
Ҧ Stabilises transfection complexes
Ҧ   Increasestransfection efficiency
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Method: solid phase RNAi technique, and screening scheme
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Figure 1: Cells migration and spheroid
formation on NanoCulture Plate.

Figure 2: Degree of hypoxia inside the spheroid reflects spheroid 
features, i.e. size and E-cadherin expression. 

Figure 3: In vitro EMT model and signal of Hypoxia 
Probe as a surrogate marker of EMT condition
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Figure 4: RNAi HTS technology broadly used in the 
identification of EMT phenotypic genes 
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Conclusion

ÅWe established in vitro EMT model by using 3D culture plate, NanoCulture
Plate.

ÅIn this model, Hypoxia Probe might be a good  surrogate marker of EMT 
state.

ÅWe developed novel screening system by coupling EMT model with solid 
phase RNAi technique.

ÅSeveral candidates of target gene for EMT inhibitor were discovered by a 
pilot screening.


