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MOTIVATION. In synthetic biological systems, cell lysis can be used to engineer programmed cell death and also to release

proteins in extra-cellular environment,

when secretion Is not feasible. In this work, a promoterless lysis device called BBa K112808, present in the Registry of Standard Biological Parts, was studied. A

30C,-HSL inducible promoter was cloned upstream of the lysis device and used to characterize 1.
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evaluated in LB medium at different inducer concentrations. BBa F2620 is This experiment was repeated 3 times, but for one of them no lysis was observed.

used to control cell lysis, obtaining BBa_ K173015 measurement device.
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4 A\ Lysis test on BBa K173015 with serial inductions
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R0040 C0062 R0040 holin  lysozyme anti-holin . . . . * In the Reqistry It is reported that
 Cultures were induced at different time points
N h A “ to check their stability over time BBa_F262_O_promoter has a weaker
G ' leakage activity at 30°C than at 37°C.
Time of induction: G
MATERIALS AND METHODS both at t=0h The experiment was repeated at 30°C to

only at t=0 h only at t=4 h and at t=4 h

O.D.600 for BBa_K173015 lysis device(all inductions are 100nM 30C 6-HSL) at 37°C
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« BBa K112808 lysis device was
cloned under the control of

BBa F2620 promoter into a high
copy number plasmid (pSB1A2),
thus obtaining BBa K173015
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 E. coli TOP10 strain was used for
cloning and testing

Three positive colonies bearing

have a tighter control on lysis.

O.D.600 for BBa_K173015 lysis device(all inductions are 100nM 30C G-HSL) at 30°C
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« Uninduced BBa K173015 grew slower than control at both 37°C and 30°C.

* Lysis occurred for induced cultures (t=0 h) bearing the lysis device. A more evident O.D.g,
decreasing was observed in the first 2 hours at 30°C rather than at 37°C.

« BBa F2620 expressing GFP (BBa T9002) and BBE_K173015 were idﬁntifi?d - Lysis occurred for the cultures bearing the device induced only at t=4 h, but cultures induced at
lysis device without promoter (BBa K112808) were \;Vr']td [?Igzr(s):u%iciig.cmp Oresis both t=0 h and t=4 h did not show any additional lysis.

used as negative controls.
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* Cell lysis was assayed through O.D.gq,
measurement using a microplate reader (TECAN

* All the lysed cultures showed an O.D.4y, increasing after 1-2 hours from lysis beginning and their
growth re-started with a rate comparable to the controls and higher than uninduced cultures.
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CONCLUSIONS

* A lysis device based on three genes from enterobacteria phage T4 was characterized in a high-copy plasmid using
30C4-HSL molecule to induce holin and lysozyme gene expression.

* Cells bearing the uninduced device grew more slowly than controls, probably due to a leaky expression of the lysis genes.
 Cells bearing the induced device showed lysis after 15 min from induction, but after about 2 h they began to grow again,
demonstrating a positive selection of mutant cells and thus the genetic instability of the lysis device.

* Cell lysis occurred in exponential bacterial growth phase and its entity was dependent on the inducer concentration, but lysis
did not occur In saturation phase.
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