


Supplementary table A
	Application
	Observations
	References 

	Reduction of upper respiratory tract bacterial and viral infections
	Introducing strain BLIS K12, the prototype of the BLIS-producing oral probiotics
	(Tagg and Dierksen, 2003)

	
	Colonization of infants upper respiratory tract tissue with a pediatric formulation of BLIS K12
	(Power et al., 2008)

	
	41 children (3-12 y) completing a 90 day course of BLIS K12 showed 90% reduction in strep pharyngitis compared to equivalent time in previous year
	(di Pierro et al., 2012)

	
	20 adults completing a 90 day course of BLIS K12 showed 80% reduction in strep pharyngitis compared to equivalent time in previous year
	(di Pierro et al., 2013)

	
	Children with recurrent pharyngotonsillitis treated (n=31) or untreated (n=30) with a 90 day course of BLIS K12. Significant infection reduction in treated compared to previous year
	(di Pierro et al., 2014)

	
	Children (3-4 y) either treated (n=111) or not treated (n=111) with daily BLIS K12 for 6 months. Strep pharyngitis, scarlet fever and otitis media present in 16%, 9% and 44% of the treated and in 48%, 4% and 80% of the controls.
	(di Pierro et al., 2016b)

	
	Children (3-7 y) having recurrent strep throat either given BLIS K12 for 90 days (n=76) or untreated (n=54). Treated children experienced significantly fewer strep infections both during the test period and in subsequent 9 month period than the control group.
	(Gregori et al., 2016)

	
	Children (3-10 y) either treated (n=48) or untreated (n=76) with BLIS K12 for 90 days.  90% reduction in strep pharyngitis in treated group compared to equivalent period of previous year.
	(di Pierro et al., 2016c)

	
	Teens and adults (12-45 y) experiencing recurrent strep pharyngitis either treated with BLIS K12 (n= 20) or control (n=14) for 3 months experienced 95% reduction in infections compared to previous year.
	(Gun, 2017)

	
	Children (3-14 y) (n=133) receiving BLIS K12 for 6 months experienced ca. 90% reduction in pharyngitis and ca. 70% reduction in AOM episodes.
	(di Pierro et al., 2018)

	
	Children (5-14 y) were given BLIS K12 (n=666) or placebo (n=648) for 1 y. A small (but non-significant) reduction in GAS positive throat swabs was detected in the probiotic group. Note: see Di Pierro (2019) for further comment.
	(Doyle et al., 2018)

	
	Children (3-14 y) given BLIS K12 experienced a significant decrease in episodes of strep and non-strep tonsillitis and also in AOM relapses.
	(Kryuchko and Tkachenko, 2018)

	
	Children (5-10 y) experiencing recurrent tonsillitis treated with (n=50) with BLIS K12 and untreated (n=50) for 3 months plus 12 month follow-up. Significant reduction in tonsillitis episodes and days absence form school in treated group.
	(Marini et al., 2019)

	
	Medical staff treated (n=98) or untreated (n=95) with BLIS K12 for 30 days. Respiratory tract infections were reduced by 64.8% in treated group compared to controls.
	(Wang et al., 2021a)

	
	Children (3-10 y) treated with BLIS K12 (n= 47 ) or untreated (n= 50) for 30 days. Incidence of URTI was significantly lower in the treated (14.9% ) than untreated (34.0% ) children during the study period.
	(Guo et al., 2022)

	
	URTI-prone children (12-15 y) either treated (n=20) or placebo-controlled (n=20) with a probiotic product (including BLIS K12 and BLIS M18) for 3 months showed significant reduction of oral and respiratory tract infections.
	(Campanella et al., 2018)

	
	 Pharyngotonsillitis subjects treated 30 days either with standard prophylaxis (n=30) or with BLIS K12 supplementation (n=30) or BLIS K12 plus “tonsillar sanitation” (n=30) showed reduced morbidity with use of BLIS K12. 
	(Puhlik et al., 2021)

	SARS-CoV-2 infection
	Proposal to use BLIS K12 as an adjunct to help control viral lung infections and associated pneumonias and to improve host immune functions. 
	(di Pierro, 2020)

	
	Preliminary observation of reduced detection rate of SARS-CoV-2 positivity in children taking BLIS K12.
	(di Pierro and Colombo, 2021)

	
	Beneficial clinical effects of use of BLIS K12 in hospitalized Covid -19 patients.
	(di Pierro et al., 2022)

	Otitis media 
	Otitis media susceptible children (n=19; age 6 m -5y) dosed with powdered formulation of BLIS K12 following amoxycillin pretreatment led to 33% being colonised. 
	(Power et al., 2008)

	
	41 children (3-12 y) completing a 90 day course  of BLIS K12 showed 40% reduction in otitis media episodes compared to equivalent time in previous year.
	(di Pierro et al., 2012)

	
	Pilot feasibility study of oral application of BLIS K12 to effect a reduction of otitis media episodes in children.
	(di Pierro et al., 2015)

	
	Children (3-14 y) (n=133) receiving BLIS K12 for 6 months experienced ca. 90% reduction in pharyngitis and ca. 70% reduction in AOM episodes.
	(di Pierro et al., 2018)

	
	In vitro demonstration of killing of 48% of otitis media pathogens by BLIS K12.  
	(Chen et al., 2021)

	
	 A study of 48 pharyngotonsillitis-susceptible children showed taking of BLIS K12 twice daily for 30 days significantly reduced infection occurrence and school day loss. 
	(Kryuchko and Tkachenko, 2018)

	Halitosis reduction
	Demonstration of halitosis reduction associated with the use of BLIS K12 and in vitro activity of BLIS K12 against Gram positive halitosis-associated bacteria.
	(Burton et al., 2006a)

	
	Improved organoleptic test scores achieved in children using BLIS K12 following chlorhexidine mouthrinses.
	(Masdea et al., 2012)

	
	A study of children (n=208) with halitosis demonstrated efficacy of improvement in organoleptic scores by BLIS K12 augmented by mechanical and chemical oral hygiene practices.
	(Jamali et al., 2016)

	
	Prior removal of the tongue coating enhanced the efficacy of halitosis reduction by BLIS K12.
	(He et al., 2020)

	
	BLIS K12 (and also BLIS M18) decreased the levels of volatile sulphur compounds produced in vitro by P. gingivalis and T. denticola. 
	(Yoo et al., 2019)

	Group B streptococcus 
	BLIS K12 reduced GBS vaginal colonization in mice and killed all tested GBS in in vitro assessments.
	(Patras et al., 2015)

	Periodontitis 
	BLIS K12 displayed strong in vitro inhibition of P. gingivalis .
	(Jansen et al., 2021)

	
	An invertebrate model system and human oral keratinocytes utilized to demonstrate protection afforded by BLIS K12 against proliferation of periodontal pathogens.
	(Moman et al., 2020)

	
	The consumption of BLIS K12 by mice decreased anaerobic bacterial accumulation in plaque and lessened periodontitis-induced alveolar bone resorption and attachment loss. 
	(Zhu et al., 2019)

	Candida albicans infection
	BLIS K12 interfered with in vitro attachment of candida and reduced infectivity in a mouse model.
	(Ishijima et al., 2012)

	
	Reduction of candida biofilm formation demonstrated by BLIS K12.
	(James et al., 2016)

	
	BLIS K12 enhanced mycological cure and shortened the treatment course when used together with conventional antifungal therapy. 
	(Hu et al., 2019)

	
	BLIS K12 consumption for 30 d reduced denture stomatitis and candida counts in 25 adults (test) compared with 25 control subjects.
	(Passariello et al., 2020)

	
	BLIS K12 inhibited C. albicans aggregation, biofilm formation and dimorphism.
	(Mokhtar et al., 2021)

	
	BLIS K12 shown to be inhibitory to Candida biofilm formation.
	(Rismayuddin et al., 2022)

	Dental plaque modulation
	A 4 week course of BLIS K12 resulted in a significant decrease in plaque accumulation for 15 test subjects cf. 16 taking placebo. 
	(Babina et al., 2022)

	
	Cariogram evaluation demonstrated a significant reduction in caries risk in subjects taking a 3 month course of either BLIS K12 (n=11) or BLIS M18 (n=11) cf controls (n=12).
	(Poorni et al., 2022)

	
	A 30 d course of BLIS K12 and BLIS M18 reduced S. mutans counts and "improved” salivary pH levels.
	(Srinivasan et al., 2022)

	Beneficial modulation of the immune system
	Elevated levels of interferon gamma in human saliva were detected following ingestion of BLIS K12.
	(Laws et al., 2022)

	
	Rapid interferon-gamma release from natural killer cells induced by BLIS K12.
	(Bouwer et al., 2013)

	
	When either BLIS K12 or BLIS M18were co-administered to gingival fibroblasts together with periodontal pathogens, they effected a significant reduction in both IL-6 and IL-8 release. 
	(MacDonald et al., 2021)

	
	BLIS K12 downregulated the innate immune responses of human epithelial cells and thereby promotes host-microbe homeostasis. 
	(Cosseau et al., 2008)

	
	Following ingestion of BLIS K12, changes were detected in the levels of IL8, IL10 and IL12 in blood samples taken at 1 and 7 days. 
	(Laws et al., 2021)

	
	 BLIS K12 significantly decreased the severity and incidence of disease in a mouse model of rheumatoid arthritis.
	(Li et al., 2019)

	
	 BLIS K12 did not cause upregulation B7-H1 and B7-DC repectors on squamous cell carcinoma cells, whereas, P. gingivalis did.
	(Groeger et al., 2011)

	Oral biofilm composition
	Two weeks dietary supplementation with a probiotic cocktail containing BLIS K12 significantly increased levels of salivary BLIS K12 but did not influence the overall oral microbiome composition. 
	(Cernioglo et al., 2021)

	
	Cell-free supernatants of BLIS K12 inhibited growth of S. mutans and Staph hominis and biofilm formation by Schaalia odontolytica and Enterobacter cloacae.
	(Stašková et al., 2021)

	
	BLIS K12 treatment alleviated radiation-induced oral mucositis in mice and reconstituted the dysbiotic oral microbiota.
	(Wang et al., 2021b)

	
	BLIS K12 culture supernatants reduced the formation of S. epidermidis biofilms and also effected a reduction of preformed biofilms.
	(Frickmann et al., 2018)

	
	BLIS K12 countered biofilm formation by S. intermedius on a titanium model dental implant. 
	(Vacca et al., 2020)

	
	When covered by S. oralis  or BLIS K12 biofilms, epithelial cells in culture were protected from S. pyogenes adherence, internalization, and cytotoxic effects.
	(Fiedler et al., 2013)

	
	BLIS K12 reduced viability of S. pyogenes in pharyngeal biofilms without markedly disrupting the microcosm composition
	(Humphreys and McBain, 2019)

	
	In a randomized trial, a daily BLIS K12 dose for 1 month did not disturb the diversity of saliva or nasopharyngeal microbiomes in children attending daycare. A short-term increase in S. salivarius in the saliva microbiome and a decrease in Moraxella was detected. 
	(Sarlin et al., 2021)
 

	Oral lichen planis
	Four weeks daily dosing with BLIS K12 restored oral streptococcal levels and was similarly effective to use of corticosteroids for treatment of symptomatic oral lichen planis.
	(Li et al., 2020)

	PFAPA (Periodic Fever with Aphthous stomatitis, Pharyngitis, and Adenitis) syndrome
	90-day administration of strain K12 to 4 subjects reduced specific signs of PFAPA, leading also to a reduction in drug use.
	(di Pierro et al., 2016a)

	Psoriasis
	Psoriasis patients (n=100) treated for 90 d. with BLIS K12 or untreated (n= 98). 83.7% of treated patients achieved a 100% improvement of their PASI score at 24 weeks.
	(Zangrilli et al., 2022)

	Functional foods
	The anti-S. pyogenes activity of coconut milk was enhanced by 68% when fermented with BLIS K12 providing a new functional (anti-S. pyogenes) non-dairy product.
	(Han et al., 2022)

	Skin pathogens 
	Vacuum dried BLIS K12 enclosed between polymer membrane pads shown upon rehydration to effect inhibition of Cutibacterium acnes,  Staphylococcus aureus and  Pseudomonas aeruginosa.
	(Khalfallah et al., 2021)

	Detection of colonization
	In the individual studied, BLIS K12 could be detected on oral mucosal membranes for 3 weeks following initial colonisation using a RTPCR probe specific for salivaricin A.
	(Horz et al., 2007)

	Molecular profiling for functional foods
	The authors characterized the global cellular constituents of BLIS K12 bacteria i.e. its proteins, lipids, polysaccharides, ribosomes, nucleic acids and cell wall constituents by differential scanning calorimetry and infrared spectroscopic techniques. Prebiotic tapioca starch modulated keystone metabolic events in BLIS K12 - increasing nucleic acid and polysaccharide synthesis and decreasing fatty acids.
	(Gurbanov and Yildiz, 2017)

	
	Tapioca starch modulated “keystone metabolic events” in a dose-dependent manner in batch cultures of BLIS K12. Expressions of these changes included increased cell counts and alterations to colony morphologies. Extensive molecular changes were also detected including protein metabolism and in protein secondary structures. 
	(Gurbanov et al., 2021)

	Safety studies associated with oral ingestion
	No adverse reactions detected. No overt change in microbiota composition or in blood clinical chemistry.
	(Burton et al., 2006b, 2010, 2011)

	
	Genome sequence of BLIS K12.
	(Barretto et al., 2012)

	Adenoiditis prophylaxis 
	Children with chronic adenoiditis were either treated (n=113) or control (n=106) with BLIS K12 for 30 d. decreased the frequency of exacerbations and reduced the need for medication therapy.
	(Karpova et al., 2015)

	Relative insensitivity of BLIS K12 to lentiscus oil
	BLIS K12 (and also BLIS M18) appeared relatively less sensitive to lentiscus oil than strains of the pathogenic streptococcal species S. agalactiae, S. intermedius, S. mitis, S. mutans, S. pyogenes.
	(Orrù et al., 2017)

	
	Demonstrated increased activity against pathogenic streptococci (and not BLIS K12 or BLIS M18) using winterized lentiscus oil.
	(di Pierro et al., 2021)

	BLIS K12 growth in artificial saliva
	Data derived to characterise the effects of exhaled air and three enzymes contained in saliva on the growth and physiological state of BLIS K12.
	(Roger et al., 2011)

	Other studies 
	Investigated the role of BLIS K12 in interfering with the adherence of pneumococci to human HEp-2 cells.
	(Dunne et al., 2014)

	
	Development of PCR detection methodology for BLIS K12
	(Reid et al., 2020)

	
	BLIS K12 autoimmune modulation effective in a mouse model of rheumatoid arthritis.
	(Li et al., 2022)

	
	Speculation that suppression of NF-kB activity by BLIS K12 may have a role in the management of type 2 diabetes?
	(Bhardwaj et al., 2020)

	
	 Demonstration that BLIS K12 and M18 can reduce pneumococcal adherence to pharyngeal epithelial cells using several mechanisms including blocking of binding sites.
	(Manning et al., 2016)

	
	 Consumption of BLIS K12 did not reduce pain experienced post tonsillectomy and there was no significantly difference in the frequency of adverse events between those consuming BLIS K12 and placebo control.
	(Nasserallah et al., 2022)
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