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Transcription Factors —the unknown Proof of concept

Escherichia coli has the best characterized bacterial We have evaluated our methodology
transcriptional regulatory network, comprising ~300 TFs® by testing promoters regulated by ? bearson corelton s Spestman carlaton ” 100 n=4s1
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binding positives and the best-scoring was s =5 3
Known metabolite-TF interactions have been identified ) Pearson correlation (Figure 3a). B ¢ :
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the functional relevance of the interaction. A true binding metabolite was ® E
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relevant metabolite-TF interactions in vivo among the top 4%, supporting the 4 ‘ 3 . - 0 )
— - - - applicability of our approach (Figure Figure 3 Corre/at/?ln coefficients of measureq and prgd/ctefj specific PA. (g)‘ROC curves comgarlng (i) Pearson and (ii) lSpgam]un
30) correlation of PA, (iii) z-scored Pearson correlation and (iv) Wilcoxon test statistic of each metabolite compared to z-scored distribution.
Promoter activity (PA), a proxy of gene expression, is determined by*: c)- (b) Correlation coeffic{enilfs of metabolites known to bind tfhelTFs 4regu/at/’ng the promoter§ tested. ?qlour indicates p-va/ue‘of correlation,
’ 4 : p-values < 0.05 are indicated by a black border. (c) Distribution of absolute correlation coefficients of 481 metabolites tested per
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the cell, proportional % [ © "8 to the first principal # 3 ompenco We applied our pipeline to 4 TFs without 100 @ Palue <005
to growth rate component in PCA® 20ke . O Smuor known signaling metabolites: CdaR, CsgD, -
growth rate [’} GadX and FIhDC. The number of predictions TF metabolites
Specific PA varied between promoters, from thrge (ycgR, 0751 cdaR xylonate
nlpA) to over a hundred (pepD) (Figure 4). 5 Dioxobutanoic adid
Influenced & @ Specific PA = total PA —global PA The median number of predictions was 20. In § AMP
by TFs & Can be obtained by substracting global PA order to filter false positives, we identified 5% CgsD "
conditions from total PA o the metabolites that were statistically g E Lextoie
'_L?mdmg parameters significant across all the promoters regulated ol B : éc Ia Ie '
Alternatively, it can be e By . ) by a TF (Table 1). B cysteinylglycine
approximated from the abundance Eq?l 16{“%6“\” % - B - Alog(Myg) B o GadX 2-keto—g|uFarar_nate
of metabolites binding the TF CdaR stands for “carbohydrate diacid oool Urocanic acid
regulating the promoter®: ] regulator” and regulates genes involved in .
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Total PA can be obtained through reporter strains (GFP)% while metabolite abundance prediction of xylonate, a carbon source, as  figure 4. Absolute pearson correlation coefficients of measured and predicted Table 1. Singalling  molecule
can be measured using mass spectrometry. Theoretically, by introducing abundances of signalling molecule. CsgD is involved in curli specific PA for 481 metabolites and 15 promoters regulated by 4 TFs. Blue points predictions

assembly and biofilm formations, it is known show correlation coefficients with p-value < 0.05.

different metabolites into Eq 1 and comparing the obtained specific PA to the ; - ;
to respond to starvation and high cell density,

measured specific PA through GFP, it is possible to identify true signaling metabolites

(Figure 2). among other perturbations that affect E. coli growth rate. It is likely that its signal is involved in central carbon metabolism, such as the predicted hexoses, lactate or
AMP. GadX regulates genes involved in pH regulation and is glutamate dependent?, making 2-keto-glutaramate a highly likely signal. Additionally, cysteinylglicine is a
B product of the hydrolyzation of gluthatione into glutamate, making also a good signal candidate. FIhDC is involved in flagellar synthesis?, which might be signalled
(1) Measure g E - Specific PA=total PA-global PA (5) Calculate by several inputs and could explain the high number of predictions. Further analyses are needed to rank the most likely signalling metabolite from the predicted
total PA & (2) Obtain specific PA =y correlation pool.
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