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Safety assessment of Gram-negative bacteria associated with traditional French cheeses
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 (C), during gastric (from T0h primary adjusted to pH 2 or 4 T3h) and gastrointestinal stress (from T3h with addition of new media initially adjusted pH 6.5 T31h), GIM-JB (closed symbols) or GIM-milk (open symbols) media primary adjusted to pH 4.0 with 0 g/l bile salts (♦, ◊) and 1.5 g/l bile salts (■, □) or primary adjusted to pH 2.0 with 0 g/l bile salts (▲, ∆) and 1.5 g/l bile salts (•, ○). Experimental replicate for these 4 representative strains gave similar results.

Figure 2: Scheme of main body barriers observed during human GIT transit of fermented cheese (1; A to F). For each barriers, beneficial (+) or adverse (-) effects involved in safety of ingested food during its GIT transit were highlighted (2; A to F). Yes /No [START_REF] Horrevorts | Clinical and epidemiological investigations of Acinetobacter genomospecies 3 in a neonatal intensive care unit[END_REF][START_REF] Webster | Molecular and antibiogram relationships of Acinetobacter isolates from two contrasting hospitals in the United Kingdom and South Africa[END_REF] 

Alcaligenes faecalis

Yes /No [START_REF] Khokhar | Postkeratoplasty endophthalmitis by Alcaligenes faecalis: a case report[END_REF][START_REF] Shimizu | In vitro antiseptic susceptibility of clinical isolates from nosocomial infections[END_REF]) [START_REF] Bizet | Strains of Alcaligenes faecalis from clinical material[END_REF][START_REF] Ju | Alcaligenes faecalis ZD02, a Novel Nematicidal Bacterium with an Extracellular Serine Protease Virulence Factor[END_REF][START_REF] Khajuria | Emergence of VIM-6 metallo-beta-lactamase-producing Alcaligenes faecalis clinical isolates in a hospital in India[END_REF][START_REF] Pereira | PER-1 extended-spectrum beta-lactamase production in an Alcaligenes faecalis clinical isolate resistant to expanded-spectrum cephalosporins and monobactams from a hospital in Northern Italy[END_REF] Chryseobacterium sp. (close to

C. bovis)

No /No [START_REF] Hantsis-Zacharov | Chryseobacterium bovis sp. nov., isolated from raw cow's milk[END_REF][START_REF] Iwai | Oral and airway microbiota in HIV-infected pneumonia patients[END_REF] 

Citrobacter freundii

Yes/No [START_REF] Chen | Endophthalmitis caused by Citrobacter species[END_REF][START_REF] Dervisoglu | Citrobacter freundii peritonitis and tunnel infection in a patient on continuous ambulatory peritoneal dialysis[END_REF][START_REF] Leski | High prevalence of multidrug resistant Enterobacteriaceae isolated from outpatient urine samples but not the hospital environment in Bo, Sierra Leone[END_REF][START_REF] Samonis | Citrobacter infections in a general hospital: characteristics and outcomes[END_REF] Hafnia alvei biogroup 1 Yes/No [START_REF] Benito | Sepsis induced by Hafnia alvei in a kidney transplant patient[END_REF][START_REF] Donato | Escherichia albertii and Hafnia alvei are candidate enteric pathogens with divergent effects on intercellular tight junctions[END_REF][START_REF] Redondo | Hafnia alvei in a rare case of severe pneumonia in a postanesthesia recovery unit[END_REF][START_REF] Rodriguez-Guardado | Clinical characteristics of nosocomial and community-acquired extraintestinal infections caused by Hafnia alvei[END_REF] 

Hafnia paralvei

Yes/No [START_REF] Abbott | Clinical and laboratory diagnostic characteristics and cytotoxigenic potential of Hafnia alvei and Hafnia paralvei strains[END_REF][START_REF] Osuka | A case of bacteremia caused by Hafnia paralvei[END_REF] Halomonas venusta/alkaliphila/ hydrothermalis Halomonas sp.

Yes (fish bite)/No [START_REF] Berger | An outbreak of Halomonas phocaeensis sp. nov. bacteraemia in a neonatal intensive care unit[END_REF][START_REF] Stevens | Halomonas, a newly recognized human pathogen causing infections and contamination in a dialysis center: three new species[END_REF][START_REF] Von Graevenitz | Human infection with Halomonas venusta following fish bite[END_REF]) [START_REF] Berger | An outbreak of Halomonas phocaeensis sp. nov. bacteraemia in a neonatal intensive care unit[END_REF][START_REF] Von Graevenitz | Human infection with Halomonas venusta following fish bite[END_REF] 

Klebsiella oxytoca

Yes/No [START_REF] Bleich | Klebsiella oxytoca: opportunistic infections in laboratory rodents[END_REF][START_REF] Mohamed | Infective endocarditis caused by Klebsiella oxytoca in an intravenous drug user with cancer[END_REF][START_REF] Oishi | A fatal case of necrotizing fasciitis due to bacterial translocation of Klebsiella oxytoca[END_REF][START_REF] Shibasaki | Community spread of extended-spectrum beta-lactamase-producing bacteria detected in social insurance hospitals throughout Japan[END_REF][START_REF] Tsanaktsidis | Postoperative Morganella morganii endophthalmitis associated with subclinical urinary tract infection[END_REF] 

Morganella morganii

Yes/No [START_REF] Demiray | A severe Morganella morganii endophthalmitis; followed by bacteremia[END_REF][START_REF] Fernandez Fuentes | Synergistic activity of biocides and antibiotics on resistant bacteria from organically produced foods[END_REF][START_REF] Nitta | Inhibition of Morganella morganii Histidine Decarboxylase Activity and Histamine Accumulation in Mackerel Muscle Derived from Filipendula ulumaria Extracts[END_REF][START_REF] Salen | Morganella morganii: a newly reported, rare cause of neonatal sepsis[END_REF][START_REF] Tsanaktsidis | Postoperative Morganella morganii endophthalmitis associated with subclinical urinary tract infection[END_REF][START_REF] Williams | Serious nosocomial infection caused by Morganella morganii and Proteus mirabilis in a cardiac surgery unit[END_REF] 

Pantoea agglomerans

Yes/No [START_REF] Bachmeyer | Bilateral tibial chronic osteomyelitis due to Pantoea agglomerans in a patient with sickle cell disease[END_REF][START_REF] Cruz | Pantoea agglomerans, a plant pathogen causing human disease[END_REF][START_REF] Fernandez Fuentes | Synergistic activity of biocides and antibiotics on resistant bacteria from organically produced foods[END_REF][START_REF] Uche | Pantoea agglomerans bacteremia in a 65-year-old man with acute myeloid leukemia: case report and review[END_REF] Proteus sp. (close to P. hauseri) Yes /Yes (Eating fish poisoned by biogenic amines) [START_REF] Cetre | Outbreaks of contaminated broncho-alveolar lavage related to intrinsically defective bronchoscopes[END_REF][START_REF] Dybas | Bacterial flora and mycosis of the vagina in women with symptoms of vaginal inflammation[END_REF][START_REF] Fernandez-No | Differential characterization of biogenic amine-producing bacteria involved in food poisoning using MALDI-TOF mass fingerprinting[END_REF][START_REF] Nowakowska | Urinary tract infections in children--etiologic agents and susceptibility to antibiotics[END_REF][START_REF] Schaffer | Proteus mirabilis and Urinary Tract Infections[END_REF] Providencia heimbachae Yes/No [START_REF] Jneid | Draft Genome Sequence of Providencia heimbachae, Isolated from a Diabetic Foot Ulcer[END_REF][START_REF] Mohr O'hara | Isolation of Providencia heimbachae from human feces[END_REF] Pseudomonas group putida Yes/No [START_REF] Carpenter | Pseudomonas putida war wound infection in a US Marine: a case report and review of the literature[END_REF][START_REF] Lombardi | Nosocomial infections caused by multidrug-resistant isolates of Pseudomonas putida producing VIM-1 metallo-beta-lactamase[END_REF][START_REF] Miron | Pseudomonas stutzeri knee arthritis in a child: case report and review[END_REF][START_REF] Yang | Clinical spectrum of Pseudomonas putida infection[END_REF][START_REF] Zhang | Characterization of a marine-isolated mercury-resistant Pseudomonas putida strain SP1 and its potential application in marine mercury reduction[END_REF] 

Pseudomonas stutzeri

Yes/No [START_REF] Carvalho-Assef | IMP-16 in Pseudomonas putida and Pseudomonas stutzeri: potential reservoirs of multidrug resistance[END_REF][START_REF] Lin | Pseudomonas stutzeri necrotizing pneumonia in pre-existing pulmonary tuberculosis[END_REF][START_REF] Miron | Pseudomonas stutzeri knee arthritis in a child: case report and review[END_REF][START_REF] Wang | Prevalence of Resistant Gram-Negative Bacilli in Bloodstream Infection in Febrile Neutropenia Patients Undergoing Hematopoietic Stem Cell Transplantation: A Single Center Retrospective Cohort Study[END_REF] 

Psychrobacter celer

No/No [START_REF] Yoon | Psychrobacter celer sp. nov., isolated from sea water of the South Sea in Korea[END_REF] 

Sphingobacterium sp. (close to S.faecium)

No/No [START_REF] Mariko | Proposals of Sphingobacterium faecium sp. nov., Sphingobacterium piscium sp. nov., Sphingobacterium heparinum comb. nov., Sphingobacterium thalpophilum comb. nov., and two genospecies of the genus Sphingobacterium, and synonymy of Flavobacterium yabuuchiae and Sphingobacterium spiritivorum[END_REF][START_REF] Tronel | Bacteremia caused by a novel species of Sphingobacterium[END_REF] 

Stenotrophomonas maltophilia

No/No [START_REF] Bin Abdulhak | Stenotrophomonas maltophilia infections of intact skin: a systematic review of the literature[END_REF][START_REF] Falagas | Community-acquired Stenotrophomonas maltophilia infections: a systematic review[END_REF][START_REF] Liu | Stenotrophomonas maltophilia PhoP, a Two-Component Response Regulator, Involved in Antimicrobial Susceptibilities[END_REF][START_REF] Spicuzza | Emerging pathogens in cystic fibrosis: ten years of follow-up in a cohort of patients[END_REF] Annexe Table S3 

  Figure 1 A

  

786 Table 1 . Identification of representative Gram-negative bacterial strains of dairy origin 787 used in this study.

 7861 Growth in anaerobic or aerobic conditions at 37°C was assessed in the 788 present study. 789 790

	792			
				Growth in
	Species	Code	Dairy source	anaerobic/aerobic
				condition at 37 o C*
	Acinetobacter close to A. genospecies 3	PCAi E6.10	Milk from Salers cow	-/+
	Alcaligenes faecalis	904	Smear-ripened cheese	-/-
	Chryseobacterium close to C. bovis	Pi18	Uncooked pressed cheese	+/+
	Citrobacter freundii	UCMA 4217	Smear-ripened cheese	+/+
	Hafnia alvei (biogroup 1)	B16	Smear-ripened cheese	+/+
	Hafnia paralvei	920	Smear-ripened cheese	-/+
	Halomonas venusta/ alkaliphila/ hydrothermalis	4C1A	Smear-ripened cheese	+/+
	Halomonas sp. nov.	B39	Smear-ripened cheese	-/+
	Klebsiella oxytoca	927	Smear-ripened cheese	+/+
	Morganella morganii	3A2A	Smear-ripened cheese	+/+
	Pantoea agglomerans	PCA Q6.3	Milk	+/+
	Proteus sp. close to P. hauseri	UCMA 3779	Smear-ripened cheese	-/+
	Proteus sp. close to P. hauseri	UCMA 3780	Smear-ripened cheese	+/+
	Providencia heimbachae	GR4	Smear-ripened cheese	+/+
	Pseudomonas group putida	VRBG37.3	Milk	+/+
	Pseudomonas group putida	CV30.6	Milk	-/+
	Pseudomonas stutzeri	UCMA 3883	Smear-ripened cheese	-/+
	Psychrobacter celer	91	Mould-ripened soft cheese	-/+
	Sphingobacterium sp. close to S. faecium	PCAi F2.5	Milk	+/+
	Stenotrophomonas maltophilia/rhizophila	PCAi D6.5	Milk	+/+
	791 *all strains grew at 25°C in aerobic conditions			
		29		

Table 2 . Survival of Gram-negative bacteria of dairy origin (inoculated at N 0 =10 6 cfu/ml) 793 in in vitro simulated conditions related to gastric media (GM) and gastrointestinal (GIM) 794 stress.

 2 Results are presented as the log (N/N0) where N is the number of CFU/ml after 3h 795 gastric stress (GM-3) followed by 28h gastrointestinal stress simulation, with or without bile 796 salts (GIM-28), corresponding to a total of 31 h of (GM+GIM) stress. 797

	pH 4.0 at T 0		pH 2.0 at T 0
	GM-JB	GM-milk	GM-JB	GM-milk
	Time (h)			

of exposure with pH change to 6.5 at T+3h Gram negative bacterial strains

  

	800									
		Bile g/L								
			3	31	3	31	3	31	3	31
	Acinetobacter (close to A. genospecies 3)	0	0.49	2.72	0.01	3.23	0.44	2.66	-5.74	-5.74
	PCAi E6.10	1.5		3.01		2.62		0.73		-2.84
	Alcaligenes faecalis 904	0 1.5	-5.20	-5.20 -5.20	-4.81	-4.81 -4.81	-3.30	-3.30 -3.30	-5.20	-5.20 -5.20
	Chryseobacterium (close to C. bovis) Pi18	0 1.5	0.22	1.15 2.57	0.06	-1.48 -1.47	-2.24	-5.84 -5.84	-0.17	-3.55 -5.85
	Citrobacter freundii UCMA 4217	0 1.5	-0.11	4.04 3.91	0.85	3.25 2.95	-5.55	-2.94 -2.77	-5.85	-2.85 -2.64
	Hafnia alvei (biogroup 1) B16	0 1.5	0.40	3.43 3.53	0.53	3.16 3.08	-5.90	-5.90 -5.90	-6.06	-2.86 -2.99
	Hafnia paralvei 920	0 1.5	-0.48	3.26 3.14	0.15	3.12 3.46	-0.32	-5.99 -5.99	-0.11	2.56 2.95
	Halomonas	0	0.65	3.10	-1.28	2.03	0.92	3.55	-0.39	-5.82
	venusta/alkaliphila/hydrothermas 4C1A	1.5		3.23		1.73		3.62		-5.82
	Halomonas sp. nov. B39	0 1.5	-0.10	3.91 3.89	0.22	3.64 3.40	-5.66	-1.03 -0.88	-0.17	3.87 3.84
	Klebsiella oxytoca 927	0 1.5	-0.62	3.86 3.64	-0.26	3.59 3.93	-3.60	-3.60 -3.60	-5.55	0.95 1.24
	Morganella morganii 3A2A	0 1.5	-0.29	2.75 2.85	-0.34	-0.13 -0.07	-0.93	-6.24 -3.64	-0.06	-6.12 0.20
	Pantoea agglomerans PCA Q6.3	0 1.5	0.40	3.37 3.42	0.23	3.17 3.19	0.51	3.50 3.42	-5.41	-0.94 -0.93
	Proteus sp. (close P. hauseri) UCMA 3779	0 1.5	-0.24	2.91 3.47	0.21	2.86 2.15	-6.00	-6.00 -6.00	-6.70	-6.70 -6.70
	Proteus sp. (close P. hauseri) UCMA 3780	0 1.5	-0.05	3.41 3.90	-0.54	-0.74 2.90	-5.83	-5.83 -5.83	-1.39	2.00 2.17
	Providencia heimbachae GR4	0 1.5	0.19	2.87 2.76	-0.17	0.86 0.98	0.58	3.09 2.19	-0.46	-2.97 -2.85
	Pseudomonas group putida VRBG37.3	0 1.5	-1.04	-5.45 2.56	-1.99	-5.59 -3.29	-5.61	-3.31 -2.83	-4.20	-4.20 -4.20
	Pseudomonas group putida CV30.6	0 1.5	0.38	3.44 3.37	-0.13	2.61 3.01	-6.38	-6.38 -6.38	-0.32	-6.31 -6.31
	Pseudomonas stutzeri UCMA 3883	0 1.5	0.68	3.97 3.34	0.16	3.30 4.45	-5.92	-5.92 -5.92	-5.75	-5.75 -5.75
	Psychrobacter celer 91	0 1.5	0.47	3.26 3.45	-0.16	3.05 3.58	-6.05	-6.05 -6.05	-5.68	-5.68 -5.68
	Sphingobacterium sp. (close to S. faecium)	0	0.20	3.56	-1.32	2.71	-0.36	3.90	-5.30	-2.15
	PCAi F2.5	1.5		3.63		2.73		3.28		-1.74
	Stenotrophomonas maltophilia/rhizophila	0	-0.23	4.29	-0.52	0.26	-4.15	-4.15	-5.14	-2.84
	PCAi D6.5	1.5		3.93		-2.79		-4.15		-5.14
	798									
	799									
			30							

Table 3 . Adhesion to Caco-2 cells, sensitivity to human serum and increasing in vivo 801 pathogenicity on wax moth worm of the tested Gram-negative bacteria of dairy origin.

 3 

	802
	803

Table 4 . Impact of human serum on Gram-negative bacteria (GNB) strains after none and 809 3 hours contact time: examples of results for a sensitive strain (Pseudomonas group putida 810 VRBG 37.3) and a resistant strain (Chryseobacterium sp. (close to C. bovis) Pi18).

 4 Changes in counts of Halomonas venusta/alkaliphila/hydrothermalis 4C1A (A), Chryseobacterium sp. close to C. bovis Pi18 (B), and Proteus sp. (close P. hauseri) UCMA 3779

	811				
	812				
	Dilution	Chryseobacterium sp. (close to C. bovis) Pi18 (number of colonies)	Pseudomonas putida VRBG 37.3 (number of colonies)	Control sensitive (number of colonies)	Control Resistant (number of colonies)
	At 0 hour			
	10 -1	>1000	>1000	>1000	>1000
	10 -2	>1000	141	>1000	>1000
	10 -3	354	6	42	152
	10 -4	42	0	9	16
	At 3 rd hour			
	10 -1	>1000	0	0	>1000
	10 -2	>1000	0	0	>1000
	10 -3	>1000	0	0	>1000
	10 -4	135	0	0	426
	813				

Table 5 at initial pH 2 (A) and at initial pH 4 (B) as primary gastric stress for selected Gram-negative bacteria.

  

		Psychrobacter celer 91		(close to C. bovis) Pi18	Chryseobacterium sp.	Alcaligenes faecalis 904				hydrothermalis 4C1A	venusta/alkaliphila/	Halomonas
	Halomonas sp. nov. B39	Hafnia paralvei 920 hauseri) UCMA 3779	Q6.3 Proteus sp. (close to P.	Pantoea agglomerans PCA	3) PCAi E6.10	Acinetobacter sp. Hafnia alvei biogroup 1 B16 (close to A. genospecies CV30.6 Pseudomonas stutzeri Pseudomonas group putida UCMA 4217 GR4 Citrobacter freundii hauseri) UCMA 3780 Morganella morganii 3A2A Proteus sp. (close to P. Providencia heimbachae Pseudomonas putida VRBG 37.3 UCMA 3883 Sphingobacterium sp. (close to S. faecium) PCAi F2.5	PCAi D6.5	maltophilia/rhizophila	Stenotrophomonas	Klebsiella oxytoca 927

Wax moth worm LD 50 Adherence to Caco-2 cells Antibiotic Resistance number Survival-pH-2 (log N/N0) in GIM-milk at pH 6.5 with bile salt (1.5g/L)

  

								F2 (27.97 %)					
		-3		-2		-1			0	1			2	3
		-4													
	F1 (38.18 %)	-3 -2 -1 0 1 2 3	to C. bovis) Pi18	Chryseobacterium sp. (close Psychrobacter celer 91	hauseri) UCMA 3779	Alcaligenes faecalis 904 Halomonas sp. nov. B39 Q6.3 Proteus sp. (close to P.	Hafnia paralvei 920 Pantoea agglomerans PCA	E6.10	A. genospecies 3) PCAi UCMA 3883	Acinetobacter sp. (close to 4217 Hafnia alvei biogroup 1 B16 CV30.6 Citrobacter freundii UCMA hauseri) UCMA 3780 GR4 hydrothermalis 4C1A Proteus sp. (close to P. Providencia heimbachae venusta/alkaliphila/ Morganella morganii 3A2A Pseudomonas group putida Pseudomonas stutzeri Sphingobacterium sp. (close to S. faecium) PCAi F2.5 Pseudomonas putida VRBG 37.3	Halomonas D6.5	maltophilia/rhizophila PCAi	Stenotrophomonas	Klebsiella oxytoca 927	Biplot (axes F1 and F2: 66.15 %)
		4													
		5														A

Wax moth worm LD 50 Adherence to Caco-2 cells Antibiotic Resistance number Survival-pH-4 (log N/N0) in GIM-milk at pH 6.5 with bile salt (1.5g/L)

  

					F2 (28.36 %)		
		-3	-2	-1	0	1	2	3	4
		-4						
		-3						
		-2						
		-1						
	F1 (36.46 %)	0 1 2							Biplot (axes F1 and F2: 64.82 %)
		3						
		4						
		5						
		6						

B Supplemental Table S3: Bibliographical assessment of pathogenicity in Human for GNB strains belonging to genera/species of strains assessed in this study. Species Human clinical cases/food vector implication References Acinetobacter sp. (close to A. genospecies 3)