Figure S3. Confocal microscopy of a silica bead inoculated with E. coli RP437 carrying pZE1R-mCherry after
one week of bacterial growth. The arrow "a" indicates the external silica membrane, the arrow "b" indicates a
bacterial colony, while the arrow "c" shows the reflected image of the bacteria at the surface of the outer silica
membrane.
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Figure S4. Bacteria entrapment within a semi-permeable silica-based membrane. Ability of the silica shell to
entrap E.coli cells within Si-HIPE bead (A). One bead is introduced into a well to obtain four replicates (A1 to A4)
in a microtiter plate containing 200µL of M9 medium and chloramphenicol (25µg.mL-1). Each day, 5µL of the
medium is spread on a LB agar plates and then incubated at 37°C during 16h. After three days (t72h), 7 colonies
are found in the well A1, whereas the wells A2 to A4 remain sterile. After six days (t144h), two wells are still sterile
(A2 and A4).The same experiment is realized with colonized beads without silica shell (B1 to B4). In the absence
of silica shell, bacteria colonize the culture medium within one hour. C and D represent the controls using uncolonized beads with (C1 to C4) or without silica shell (D1 to D4) showing that the medium remains sterile.
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Figure S5. To show the viability of cells residing in the Si-HIPE after one week (t168h), the beads A2 and A4 are
destroyed and inoculated in LB medium containing chloramphenicol (25µg.mL-1) and incubated during 4h at
37°C before spreading on LB agar plates. Both plates reveal colonies showing that the bacteria are alive after
one week in the beads.

Figure S6. Scheme of the reaction cascade for glucose detection using glucose oxidase (GOx) as a hydrogen
peroxide producer. The hydrogen peroxide is used by the enzyme horseradish peroxidase to oxidize the 2,2'azino-bis(3-ethylbenzothiazoline-6-sulphonic acid (ABTS).
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Figure S7. Fit parameters of the glucose consumption assay (Fig. 2) using Eq. 1. The dots correspond to free
bacteria in suspension, the red lines to the values extracted for the bacteria-loaded beads. The initial glucose
concentration C0 corresponds in all cases to the 0.5 mM of the prepared solution. The cell doubling time of the
exponential term (Eq.1) is the same for all free bacteria and slightly larger for the bacteria in beads after
incubation. The prefactor N0 is proportional to the optical density of the starting solution as expected.
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Figure S8. Vectors used in this study for the expression of L-aspartate oxidase (L-AspOx). a. pET14b vector
containing the E. coli gene nadB coding for L-AspOx for cytoplasmic expression. b. APEx4b vector for Anchored
Periplasmic Expression.
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Figure S9. Characterization of the bacterial L-asparaginase activity. The maximum velocity of the reaction is
measured at different cell densities (OD600 nm values). We obtain a direct link between the velocity and the optical
density (inset) usable to characterize the cell density by measurement of the enzymatic activity (Fig. 3, main text).
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