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Figure S1. Lytic activity of chimeras EL, EP, ES stored at 4°C and 22°C. The activity of the stored proteins was tested after 7 and 28 days in turbidity reduction assay on S. aureus (A) and E. faecalis cells (B). 
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Figure S2. The effect of buffer pH on stability of chimeric enzymes during storage. Activity of enzymes stored at room temperatures for 28 days in different buffers: citric acid pH 3.2, Na+/K+ phosphate pH 5.0, ADA pH 6.5, HEPES pH 7.5, Tris-HCl pH 8.0, Tris-HCl pH 8.5, CAPS pH 10.0 presented as the percentage of the control (protein stored at -80°C). The activity was evaluated using turbidity reduction assay against E. faecalis ATCC 29212 in 50 mM glycine buffer pH 8.0 without or with 100 mM NaCl and the final concentration of the enzymes tested was 500 nM. The results are presented as the % of the OD600 reduction compared to the control without  enzyme.
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Figure S3. Electrospray ionization mass spectrometry (ESI-MS) analysis of chimeras’ degradation products. The image shows a fragment of the linker sequence of each enzyme with the breakdown sites marked by black lines and the mass corresponding to a given fragment. In the graphs, red squares indicate the masses to which the corresponding enzyme fragments were matched.
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Figure S4. The effect of His-tag on activity of chimeric enzymes. The activity of the generated chimeras with and without His-tag was tested in turbidity reduction assay in 50mM glycine buffer, pH 8.0 and 500nM enzymes as described in Materials and Methods section and is presented as percent of reduction of the initial OD600 after 1 hour incubation. 
[image: ]
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[bookmark: _GoBack]Figure S5. The effect of linker modification on activity of chimeric enzymes. The activity was monitored in turbidity reduction assay for 60 minutes and is presented as the percentage of the activity of the initial versions of chimeras that served as reference (100%). Dotted bars indicate activity measured in low ionic strength (glycine buffer without salt), while solid bars in the presence of 100 mM NaCl. The experiment was done in triplicates and repeated - twice for S. aureus and three times for S. simulans. Statistical analysis - ANOVA with Tuckey's post hoc test.


	Table S1. List of bacterial strains used in evaluation of activity of EL, ES, EP variants (Figure S6).

	Bacteria type
	
	PG chemotype
	

	
	Cross-bridge composition
	Schleifer and Kandler (1972)
	Schumann (2011)
	Bacterial strain

	Gram-negative
	direct
	A1γ
	A31
	Pseudomonas aeruginosa DSMZ 939

	
	
	
	
	Kleibsella pneumoniae DSMZ 789

	
	
	
	
	Escherichia coli DSMZ 1103

	
	
	
	
	Yersinia ruckeri CCM 4620

	Gram-positive
	direct
	A1α
	A11
	Bacillus subtilis DSMZ 10

	
	
	
	
	Corynebacterium striatum DSMZ 20668

	
	
	
	
	Listeria monocytogenes DSMZ 15675

	
	L-Ala-L-Ala
	A3α
	A11.5
	Streptococcus equi subsp. zooepidemicus CCM 7316

	
	
	
	
	Streptococcus uberis DSMZ 20569

	
	
	
	
	Streptococcus pyogenes CCM 7418

	
	
	
	
	Streptococcus dysgalactiae DSMZ 20662

	
	
	
	
	Streptococcus salivarius DSMZ 20569

	
	
	
	
	Streptococcus agalactiae DSMZ 6784

	
	L-Ala-L-Ala-L-Ala
	A3α
	A11.5
	Streptococcus salivarius subsp. thermophilus DSMZ 20259

	
	D-Asp
	A4α
	A11.31
	Lactococcus lactis CCM 1877

	
	
	
	
	Enterococcus faecium DSMZ 2146

	
	
	
	
	Lactobacillus paracasei DSMZ 5622

	
	Ala-Gly-Gly-Gly-Gly-Gly
	A3α
	A11.2
	Staphylococcus lentus PCM 2441

	
	Ala-Gly-Gly-L-Ser-Gly-Gly
	A3α
	A11.3
	Staphylococcus epidermidis ATCC 12228

	
	L-Thr-Gly
	A3α
	A11.24
	Streptococcus canis DSMZ 20715

	
	L-Ala-D-Glu(Gly)-L-Lys-D-Ala
	A2
	A11.pep
	Micrococcus luteus ATCC 10240

	
	L-DAP-Gly
	A3γ
	A41.1
	Cutibacterium acnes PCM 2334
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Figure S6.  Activity of enzyme variants on collection of bacterial strains (See Table S1). The turbidity reduction assays were run for one hour using 1 µM enzyme in 50 mM glycine buffer, pH 8.0, 100nM NaCl.






Figure S7. Activity of the variants monitored during storage at 4°C and 37°C for up to 8 weeks (W). The proteins were stored in the indicated conditions and the activity tested in turbidity reduction assay with 0.5 µM enzymes in 50mM glycine pH 8.0 100mM NaCl and 60 min treatment of E. faecalis cells in RT.
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Figure S8.  MTT assay results for the Detroit cell line. Detroit cells were seeded at a starting density of 5×10³ cells per well, let to grow for one day, and treated for 24 hours with selected chimeras at concentrations of 100 nM or 500 nM in DMEM supplemented with 10% FBS (full medium). Cells cultured in full medium alone served as the negative control (set as 100% viability), while full medium containing 10% ethanol was used as the positive control due to its well-established cytotoxicity. Results are presented as a percentage of viable cells relative to the control. EL treatment at both concentrations maintained cell viability comparable to the untreated control, indicating low or no cytotoxicity. EP and ES treatments resulted in a slight reduction in viability; however, cell viability remained above 80–90%, a range generally considered non-cytotoxic in MTT assay guidelines. Based on these criteria, none of the tested chimeras exhibited significant cytotoxic effects under the applied conditions, while the ethanol control produced a marked decrease in viability, confirming the assay's responsiveness. 



	Table S2. Values of FIC determined for combinations of selected enzyme variants and bacteriocins.

	
	FIC VALUE

	
	E. faecalis DSMZ 20376
	S. aureus NCTC 8325-4

	EL S2 VS GARVICIN KS
	0,52
	0,52

	EL S2 VS ES S1
	0,52
	0,52

	ES S1 VS GARVICIN KS
	0,52
	0,52

	ES S1 vs MP1
	0,52
	nd

	ES S1 vs EJ97s
	0,51
	nd

	ES S1 vs nisin
	0,51
	nd
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4°C

0W	EL	EL M	EL S1	EL S2	100	100	100	100	1W	EL	EL M	EL S1	EL S2	100.23101646964787	99.626466735125589	90.416256436674743	104.50173122054758	2W	EL	EL M	EL S1	EL S2	102.16980615806	104.11043375582791	99.005482479724321	99.607386874605908	4W	EL	EL M	EL S1	EL S2	102.42838112749892	95.106776115160969	101.14921859823897	90.267368005807711	8W	EL	EL M	EL S1	EL S2	6.9096714442563485	63.46857245896971	83.929380503434601	100.87766469396821	
Relative activity %




0W	ES	ES S1	ES S2	100	100	100	1W	ES	ES S1	ES S2	100.74750679138162	102.15077331377904	98.924713672236507	2W	ES	ES S1	ES S2	102.93909094001678	103.64021609842983	108.27638550575394	4W	ES	ES S1	ES S2	95.859587262434317	108.90269467396121	99.292468293981599	8W	ES	ES S1	ES S2	22.763972653608128	105.44378880882536	103.55204913538086	
Relative activity %




0W	EP	EP S1	EP S2	100	100	100	1W	EP	EP S1	EP S2	99.040121296373613	119.87869251746039	100.86590502456309	2W	EP	EP S1	EP S2	101.87858396230911	94.809161138556973	96.761723298731923	4W	EP	EP S1	EP S2	91.601591953509001	81.620812934483553	99.970028776334999	8W	EP	EP S1	EP S2	80.250652894806507	71.407148888433042	60.308601216262183	
Relative activity %




37°C

0W	EL	EL M	EL S1	EL S2	100	100	100	100	1W	EL	EL M	EL S1	EL S2	77.287885316449106	47.248855902936256	76.963278857995974	54.412086346122038	ND	EL	EL M	EL S1	EL S2	0	4W	EL	EL M	EL S1	EL S2	18.244909048399158	34.947995628698301	31.114947133458344	44.953544572678553	8W	EL	EL M	EL S1	EL S2	2.1221334350201602	3.791014870981412	-3.3806007066712942	3.0355412158318988	
Relative activity %




0W	EP	EP S1	EP S2	100	100	100	1W	EP	EP S1	EP S2	49.510291861293965	74.784542012688632	102.28227129056164	ND	EP	EP S1	EP S2	0	4W	EP	EP S1	EP S2	17.547510006261739	31.605952389697833	46.868299277264505	8W	EP	EP S1	EP S2	1.0526450510797645	8.1311968560810008	43.743611652850625	
Relative activity %




0W	ES	ES S1	ES S2	100	100	100	1W	ES	ES S1	ES S2	49.686793430888422	53.463732619569079	44.521570153943088	ND	ES	ES S1	ES S2	0	4W	ES	ES S1	ES S2	6.2697051567438145	12.768437152593068	51.722809141203875	8W	ES	ES S1	ES S2	4.554365726723649	5.2178970335136059	-1.2239975734805415	
Relative activity %
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