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. Introduction
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. BIOCELLPHE project proposes the generation of an engineered E.coli bacteria that

binds to circulating tumor cells (CTCs).

. The binding transduces the signal to activate the biosynthesis of small diffusible

metabolites (i.e., RaRs) and can be detected by surface-enhaced Raman scattering

(SERS).

. Three criteria were applied in order to select appropriate RaRs:

I.  The molecules must display high SERS activity.

II. The molecules must be unambiguously identified in mixtures.

Ill. The biosynthetic pathway must be expressed and optimized in E.coli.

* SERS advantages:

* Highly specific and sensitive.

* Achieve single molecule detection level under optimal conditions.

e The narrow bandwidths of Raman spectra facilitate the simultaneous detection of up to

100 distinct molecules.
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Table 1: Metabolic pathways producing

SERS detectable molecules in E.

coli DH5a
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procedures developed by University of Vigo (UVIGO).

Figure 3 : Metabolic pathway of Violacein and its derivatives.
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Figure 4 : Engineering of different constructs.
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Figure 1 : Representative SERS spectra of candidate RaRs.

. Conclusions

By using machine learning approach, RaRs are shortlisted from a large

pool of candidates and then screened by retrosynthesis software (table
1).
UVIGO showed that 5 molecules are SERS-active (Figure 1) and four of

them (prodeoxyviolacein, desoxyviolacein, violacein and pyocyanin) can

de distinguished in mixtures by PCA analysis.
After the selection of the RaRs, the next step is to create the pathways

for these molecules in E.coli
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Figure 2 : PCA plot of SERS spectra of candidate RaRs.
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Figure 5 : Histograms shows the yield production of Prodeoxyviolacein and Desoxyviolacein after optimization.

* From the histogram it is evident that RBS-3 has the highest yield of
PDV (60 mg/ml) and DV (35,89 mg/ml).
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