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Figure 6 – Analysis of soluble secondary metabolites under 2000 
Da by HPLC-QTOF from the supernatants of B. subtilis strains (1) 
to (4). Bacteria were cultivated in M9 medium supplemented with 

5 g/L glucose and, in the case of induction, with 0.5mM IPTG.
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This range of secondary metabolites 
does not appear to differ.

D Can Secondary Metabolite Profiles Distinguish Between Strains?

Figure 4 – Number of VOCs detected: (A) across all strains, and 
(B) under different conditions.

Among them, all strains emit the same 18 
VOCs consistently.

The number of VOCs decreases with the 
complexity of the genetic construct.

VOC emission is higher under the 
induced condition than under the 
non-induced one.

In the induced condition, three 
VOCs are consistently detected.
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The difference is 
due to the same 
three VOCs. 
(RI 1016, 1227 & 1292)

1 VOC (RI 2108) appears 
only during protein 
secretion.

Figure 5 – PLS-DA of VOC profiles: (A) 
according to strain, and (B) according to 

condition (induced vs. non-induced).
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Figure 2 – GFP response of the different B. subtilis strains in 

the BioLector system, cultivated in M9 medium 
supplemented with 5 g/L glucose and IPTG at 0.6 mM.

The GFP signal is significatively 
different among the strains.

More complex is the system and 
less GFP is produced.

B Is Fluorophore Expression Consistent Across Different Strains?No
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Figure 3 – GFP (fluorescence) and their entropy in continuous culture of (A & C) Bs GFP (1) and (B & D) Bs 
GFP-Prot-CyoFP (5) in the Dasgip system, cultivated in M9 medium supplemented with 5 g/L glucose and 

induced with 0.5 mM of IPTG.
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Homogeneous population, all producing GFP under the induced 
condition.

C What Happens in a Continuous Culture?

A Do Fluorophores Affect Growth?

Growth rates are equivalent 
during the exponential phase.

But at higher IPTG 
concentrations, there is a slight 

increase.

Figure 1 – Biomass of the different B. subtilis strains over time in the BioLector system, cultivated in M9 
medium supplemented with 5 g/L glucose and IPTG at concentrations of (A) 0.5 mM and (B) 0.6 mM.
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RESULTS B. subtilis STRAINS
(1) B. subtilis wild-type

SYSTEM INDUCTIBLE WITH IPTG (Isopropyl-β-D-Thiogalactopyranoside)

Induced if there is a general stress

hy-spank GFP

(2) B. subtilis GFP - Producing Green Fluorencence Protein (GFP)

hy-spank Ta
g 

se
cr

et
io

n

GFP

(3) B. subtilis GFP - Producing and secreting GFP

hy-spank ProtTa
g 

se
cr

et
io

n

GFP

(4) B. subtilis GFP-Prot - Producing GFP & producing and secreting Prot

hy-spank htrAProtTa
g 

se
cr

et
io

n

GFP CyoFP

(5) B. subtilis GFP-Prot-CyoFP - Producing GFP & producing and 
secreting Prot & producing CyoFP

Thanks, it's GFP - Gives 
Phenotypes a Flair!

Nice color !

Indeed, the fluorescence reflected specific 
phenotypic traits.

GFP
Green Fluorescent Protein

(Simple schematic structure)

β-barrel shape
Chromophore

Long ago in a lab not so far away, Bacillus 
subtilis was gifted with GFP.

Who knows...For now I 
am feeling good.

Are you okay? That glow 
looks... like a symptom.

In this case, GFP indicated new protein 
production.

Hey guys, mind if we join in? 

All seems fine... until new bacteria arrive. Does 
GFP affect the interaction?

Sometimes, a little glow changes everything. The 
exchange may look the same, but with different 

balls in play, the rules may change too.

EXIT
ESCAPE
DYING

STRESS

And under stress... do they really follow the 
same strategy?
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Do fluorescent proteins disrupt microbial balance in Bacillus 
subtilis?
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