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Derivation of Equation 2 (phage fitness)
While expression for phage fitness in cellstat was provided by [1], expression for batch growth was indirectly mentioned by [2], but no details of its derivation was provided.
For very low MOI it can be assumed that each phage infects single bacterial cell. If average burst size is BS, concentration of phages after n lytic cycles can be calculated as 
						(S1)
Or if number of lytic cycles is transformed in propagation time
 							(S2)
where tLC is time of lytic cycle and Eq. S1 can be rewritten as:
						(S3)
To compare phage fitness with bacteria specific growth rate, same definition can be used. Bacteria specific growth rate is defined as:
						(S4)
By analogy phage fitness F can be expressed as:
						(S5)
Deriving Eq. S3 gives:
				(S6)
And inserting Eq S3 and S6 into Eq. S5:
				(S7)
Time of lytic cycle (tLC) consists of time from phage release to its adsorption to bacterial cell, free time (tfree) and latent period (L) during which new phages are generated and released, therefore: 
tLC = tfree + L						(S8)
and Eq. S7 becomes:
						(S9)
Free time depends on phage adsorption rate, that is expressed as:
 						(S10)
Since it was assumed that MOI is very low, bacterial concentration X can be considered constant and Eq. S8 can be integrated:  
 						(S11)
allowing to calculate average free time as [3]:
				(S12)
Obtaining final expression for phage fitness:
						(S13)
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Determination of a limiting source and effect of gelatin
As growth limitation occurred in both LB medium and SM buffer, it was important to investigate whether the same limiting nutrient was responsible for a decrease in bacterial growth and phage propagation. Limitation imposed by a different limiting source can differentially affect bacterial physiology [1,2], making its effect on phage propagation harder to interpret.
Standard SM buffer contains 0.01% gelatin, which is commonly used to stabilise the free bacteriophage particles [3], but it may also serve as a source of carbon [4].To assess its effect, one step growth experiments were conducted using E.coli samples cultured in a chemostat at a dilution rate of 0.312 h-1, and, four minutes after infection with bacteriophages, diluted with SM buffer without gelatin (Figure S1B). The results showed that the phages successfully adsorbed, generated inside the bacteria and lysed the bacteria. However, compared to the sample diluted with a standard SM buffer (Figure S1A), a slightly lower burst size of 18.72 is observed, resulting in reduced bacteriophage fitness (Table S1), confirming the assumption that gelatin can act as a nutrient source. Nevertheless, the small observed difference between, could also be due to an enhanced agglomeration of the free phages causing lower number of formed plaques and by that apparent lower burst size.  
To identify the limiting source that influences bacteriophage propagation, additional one step growth experiments were performed using the same bacterial samples as previously, diluting it after infection with four different SM buffers: one without gelatin supplemented with sodium acetate, representing carbon source, and three containing gelatin and supplemented with either sodium acetate, sodium phosphate (phosphorus source) or ammonium chloride (nitrogen source). The results (Figure S1C – D, Table S1) showed that the highest phage fitness was observed in both samples diluted with SM buffer containing sodium acetate, regardless of the presence of gelatin, suggesting that carbon is indeed the limiting factor for phage propagation. Furthermore, it also demonstrates, that despite the presence of 0.01% of gelatin, SM buffer is still carbon limiting medium.
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Fig. S1 One-step growth experiment of bacteria cultivated in a chemostat at a dilution rate of 0.312 h⁻¹, following infection with bacteriophages and exposure to SM buffers of different composition to evaluate the effects of different nutrients on phage propagation. Samples were diluted with: (A) a standard SM buffer; (B) SM buffer without gelatin; (C) SM buffer with 10 mM sodium acetate; (D) SM buffer without gelatin, with 10 mM sodium acetate; (E) SM buffer with 10 mM sodium phosphate; (F) SM buffer with 10 mM ammonium chloride.
Table S1 Initial bacterial concentration (X), initial free phage concentration (P0), MOI, maximal infected cell concentration (IX), and phage growth parameters determined from data in Figure S1.
	SM buffer 
	X (108CFU/ml)
	P0 (106PFU/ml)
	MOI (/)
	IX (106PFU/ml)
	LP (min)
	BS (/)
	Ka 
(10-8 ml/CFU h)
	F (h-1)

	0.01 % gelatin
	3.50 ± 0.35
	3.48 ± 0.18
	0.01
	2.30 ± 1.43
	37.5
	32.24 ± 0.97
	6.44 ± 0.26
	5.10 ± 0.14

	no gelatin
	4.20 ± 0.13
	3.34 ± 0.03
	0.01
	2.47 ± 0.12
	37.5
	18.72 ± 3.0
	7.30 ± 0.51
	4.45 ± 0.18

	0.01 % gelatin, 10mM NaOAc
	3.33 ± 0.13
	4.05 ± 0.16
	0.01
	3.80 ± 0.27
	37.5 ± 0.75
	42.17 ± 4.64
	9.60 ± 0.19
	5.70 ± 0.40

	no gelatin, 10mM NaOAc
	4.20 ± 0.29
	3.69 ± 0.15
	0.01
	2.17 ±  0.24
	37.5 ± 0.75
	25.18 ± 1.76
	7.30 ±  0.15
	4.91 ± 0.24

	0.01 % gelatin, 10mM Na2HPO4
	4.00 ± 0.44
	4.68 ± 0.23
	0.01
	4.76 ± 0.19
	35 ± 2.8
	25.23 ± 0.50
	9.41 ± 0.56
	5.29 ± 0.21

	0.01 % gelatin, 10mM NH4Cl
	4.00 ± 0.12
	3.83 ± 0.08
	0.01
	5.04 ± 0.10
	37.5 ± 0.75
	29.13 ± 2.04
	8.71 ± 0.52
	5.16 ± 0.10
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Fig. S2 E. coli concentration during batch growth in LB medium (orange) and exposure to SM buffer following an initial 2.5 h growth period in LB medium (blue). Sample type and sampling time is indicated by properly coloured arrow labelled by figure number where corresponding one-step growth results are plotted.
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Fig. S3 One step growth experiment on bacteria growing for 0 hours in SM buffer following an initial 2.5 hour growth period in LB medium to distinguish whether bacterial lysis occurred or one phage per infected bacterial cell is formed. Over time the concentration of infective centers (IC), bacteriophages (P), via chloroform treatment, and sample filtration through a 0.22 µm filter (Filter) was monitored.


Table S2 Initial bacterial concentration (X), initial free phage concentration (P0), MOI, maximal infected cell concentration (IX), and phage growth parameters determined from data in Figure 3. The values are means ± SD of three biological replicates (n = 3). For each parameter, main effects and interactions were tested in two two-way ANOVAs: (i) 3 h batch (D: 0.144/0.057/0.027 h-¹; medium: LB/SM) and (ii) D = 0.027 h⁻¹ (time: 3 h/24 h; medium: LB/SM). Post-hoc comparisons (Tukey/Bonferroni) were performed when necessary. Detailed p-values and post-hoc comparisons can be found in the Results section.
	D=µ 
(h-1)
	X (108
CFU ml-1)
	P0 (106
PFU ml-1)
	MOI (/)
	IX (106
PFU ml-1)
	LP (min)
	BS (/)
	Ka 
(10-8 
ml CFU-1 h-1)
	F (h-1)

	0.144 + 3h LB
	5.50 ± 0.39
	3.35 ± 0.17
	0.01
	3.10 ± 0.49
	40 ± 2
	33.48 ± 2.87
	4.70 ± 0.57
	5.02 ± 0.2

	0.144 + 3h SM
	3.00 ± 0.12
	2.88 ± 0.14
	0.01
	1.01 ± 0.06
	42.5 ± 2.9
	14.37 ± 1.12
	2.63 ± 0.42
	3.26 ± 0.55

	0.057+ 3h LB
	3.63 ± 0.44
	4.38 ± 0.31
	0.01
	2.92 ±0.24
	45 ±1.97
	28.50 ± 0.20
	7.37 ± 0.30
	4.31 ± 0.26

	0.057+ 3h SM
	3.50 ± 0.14
	4.03 ± 0.08
	0.01
	2.30 ± 0.21
	50 
	8.57 ± 0.07
	2.80 ± 0.22
	2.42 ± 0.31

	0.027 + 3h LB
	2.68 ± 0.19
	3.75 ± 0.19
	0.01
	3.25 ± 0.16
	42.5 ± 0.4
	10.74 ± 0.28
	8.49 ± 0.51
	3.26 ±0.03

	0.027 + 3h SM
	1.60 ± 0 06
	3.70 ± 0.41
	0.02
	1.83 ± 0.03
	52.5 ± 2.6
	10.58 ± 0.28
	5.93 ± 0.45
	2.50 ± 0.1

	
	
	
	
	
	GP (min)
	
	
	

	0.027 + 24h LB
	20.8 ± 2.49
	3.51 ± 0.32
	0.002
	2.84 ± 0.15
	120 ± 5.0
	/
	1.62 ± 0.04
	/

	0.027+ 24h SM
	6.2 ± 1.05
	2.33 ± 0.28
	0.004
	1.30 ± 0.20
	120 ± 10.0
	/
	1.44 ± 0.04
	/





Table S3 Initial concentration of bacteria (X), initial concentration of free phages (P₀), MOI, maximum concentration of infected cells (IX), and phage growth parameters determined from the data in Figure 4. The error bars represent ± SD of three independent biological replicates. Statistical analyses included: Student’s t-test for LB medium (0 h vs. 24 h), one-way ANOVA for SM buffer experiments (0–48 h), and two-way ANOVA for the combined effects of incubation time (0 h vs. 24 h) and medium (LB vs. SM). Detailed p-values and post-hoc comparisons can be found in the Results section.
	LB medium
	Transfer time in LB medium (h)
	X (108
CFU ml-1)
	P0 (106
PFU ml-1)
	MOI (/)
	IX (106
PFU ml-1)
	LP (min)
	BS (/)
	Ka 
(10-8 
ml CFU-1 h-1)
	F 
(h-1)

	
	0
	5.00 ± 0.40
	1.98 ± 0.04
	0.004 
	1.36 ± 0.06
	27.5 ± 0.25
	60.31 ± 1.17
	2.28 ± 0.26
	7.51 ± 0.07

	
	
	
	
	
	
	GP (min)
	
	
	

	
	24
	29.8 ± 0.41
	12.9 ± 0.9
	0.004
	0.49 ± 0.03
	/
	/
	0.6 ± 0.02
	/

	SM buffer
	0
	5.15 ± 0.15
	5.03 ± 0.7
	0.01
	1.37 ± 0.03
	54 ± 2.7
	/
	1.26 ± 0.1
	/

	
	3
	15.5 ± 1.00
	2.75 ± 0.41
	0.0004
	1.24 ± 0.11
	60 ± 7.7
	/
	0.788 ± 0.09
	/

	
	24
	16.7 ± 2.59
	2.9 ± 0.41
	0.002
	0.974 ± 0.02
	90 ± 4.5
	/
	0.655 ± 0.06
	/

	
	48
	8.33 ± 0.9
	1.68 ± 0.18
	0.01
	0.657 ± 0.04
	100 ± 7.07
	/
	0.947 ± 0.1
	/
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