Table 1. Primers sequences, annealing temperatures, and expected fragment sizes of PCR reactions targeting specific genes for identification and bacteriocins encoding genes.
	target
	primers sequences (5'-sequence-3')
	fragment size (bp)
	annealing
	reference

	16S rRNA
	GCGGCGTGCCTAATACATGC
	700
	42 °C
	[29]

	
	ATCTACGCATTTCACCGCTAC
	
	
	

	pheS
	CAYCCNGCHCGYGAYATGC
	470
	46 °C
	[30]

	
	CCWARVCCRAARGCAAARCC
	
	
	

	lanB
	TATGATCGAGAARYAKAWAGATATGG
	400-500 
	40 °C
	[17, 19]

	
	TTATTAIRCAIATGIAYDAWACT
	
	
	

	lanC
	TAATTTAGGATWISYIMAYGG
	200-300
	40 °C
	[17, 19]

	
	ACCWGKIIIICCRTRRCACCA
	
	
	

	lanM
	ATGCWAGWYWTGCWCATGG
	200-300
	40 °C
	[17, 19]

	
	CCTAATGAACCRTRRYAYCA
	
	
	

	nisA
	GGATAGTATCCATGTCTG
	250
	55 °C
	[31]

	
	CAATGATTTCGTTCGAAG
	
	
	

	entA
	CATCATCCATAACTATATTTG
	126
	56 °C
	[32]

	
	AAATATTATGGAAATGGAGTGTAT
	
	
	

	entB
	GAAAATGATCACAGAATGCCTA
	162
	58 °C
	[32]

	
	GTTGCATTTAGAGTATACATTTG
	
	
	

	entP
	TATGGTAATGGTGTTTATTGTAAT
	120
	58 °C
	[32]

	
	ATGTCCCATACCTGCCAAAC
	
	
	

	entL50AB
	STGGGAGCAATCGCAAAATTAG
	98
	56 °C
	[32]

	
	ATTGCCCATCCTTCTCCAAT
	
	
	

	entAS48
	GAGGAGTITCATGATTTAAAGA
	340
	56 °C
	[32]

	
	CATATTGTTAAATTACCAAGCAA
	
	
	




Table 2. Mean counts and numbers of obtained isolates from distinct culture media used to enumerate presumptive lactic acid bacteria (LAB) groups from raw goat milk samples, and their typical LAB characteristics, antimicrobial activity, and sensitivity to eight distinct enzymatic solutions
	results
	group
	Culture media (incubation condition)a
	total

	
	
	M17 (35 °C)
	MRS (pH 5.5)
	KAA
	M17 (42 °C)
	MRS
	

	mean count (log cfu/mL)
	
	3.89
	3.47
	3.07
	3.65
	3.61
	-

	obtained isolates (n)
	--
	134
	138
	142
	128
	140
	682

	typical LAB
	Gram positive cocci, catalase negative
	57
	79
	108
	46
	87
	377

	
	Gram positive bacilli, catalase negative
	7
	18
	4
	5
	12
	46

	antimicrobial activityb
	--
	13
	4
	23
	7
	10
	57

	enzymatic sensitivityb
	α-chimotrypsin
	9
	2
	13
	7
	6
	37

	
	proteinase K
	11
	1
	18
	6
	10
	46

	
	TPCK trypsin
	10
	3
	10
	5
	10
	38

	
	α-amylase
	3
	0
	1
	0
	3
	7

	
	papain
	4
	3
	8
	3
	6
	24

	
	Streptomyces griseus protease
	13
	4
	18
	4
	10
	49

	
	Aspergillus niger lipase
	9
	2
	6
	4
	7
	28

	
	lysozyme
	1
	0
	1
	0
	0
	2


a MRS: de Man, Rogosa and Sharpe; KAA: Kanamycin Aesculin Azide
b identified by spot-on-the-lawn method [27] against Listeria monocytogenes ATCC 7644 as target.
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Table 3. Inhibitory activity (diameters of inhibition halos, mm) of nis positive Lactococcus isolates obtained from raw goat milk against target microorganisms, identified by the spot-on-the-lawn methodology.
	target genus
	species/serotype
	Origin*
	nis positive isolates

	
	
	
	GLc04
	GLc05
	GLc08
	GLc14
	GLc18
	GLc19
	GLc20
	GLc21
	GLc03

	Lactobacillus
	L. sakei 
	ATCC 15521
	11
	13
	9
	9
	5
	11
	0
	0
	5

	Lactococcus
	L. lactis subsp. lactis 
	ATCC 7962
	11
	9
	8
	7
	0
	7
	0
	0
	0

	
	L. lactis subsp. lactis
	13Lc23, wild strain, present study
	13
	11
	11
	11
	0
	12
	0
	0
	7

	
	L. lactis subsp. lactis
	2En4, wild strain, present study
	13
	11
	11
	7
	7
	10
	7
	7
	7

	Listeria
	L. monocytogenes
	ATCC 7644
	11
	11
	11
	9
	15
	13
	7
	7
	9

	
	L. monocytogenes
	ATCC 15313
	9
	9
	7
	7
	0
	7
	7
	5
	10

	
	L. monocytogenes
	60, wild strain, beef origin
	15
	14
	12
	9
	7
	13
	5
	5
	5

	
	L. inoccua
	76, wild strain, beef origin
	5
	5
	5
	5
	5
	5
	5
	5
	9

	Staphylococcus
	S. aureus 
	ATCC 12598
	9
	7
	7
	7
	7
	5
	7
	7
	7

	
	S. aureus 
	ATCC 14458
	9
	7
	7
	7
	7
	9
	11
	7
	7

	
	S. aureus 
	ATCC 29213
	8
	7
	7
	7
	7
	7
	9
	0
	7

	
	S. aureus
	27AF1, wild strain, cheese origin
	9
	9
	9
	7
	5
	11
	7
	0
	9

	
	S. aureus
	27ST1, wild strain, cheese origin
	9
	9
	9
	7
	5
	7
	11
	7
	9

	
	S. aureus
	26BP6, wild strain, cheese origin
	13
	13
	14
	7
	7
	13
	7
	0
	7

	Escherichia
	E. coli 
	ATCC 11229
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	E. coli 
	ATCC 00171
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Pseudomonas
	P. aeruginosa
	ATCC 27853
	5
	5
	5
	5
	0
	0
	5
	0
	0

	
	P. fluorescens
	ATCC 10038
	5
	5
	5
	0
	0
	0
	0
	0
	0

	Salmonella
	S. Typhimurium
	ATCC 14028
	7
	7
	5
	5
	0
	0
	0
	0
	0

	
	S. Cholerasuis 
	38, wild strain, beef origin
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	S. Enteritidis 
	258, wild strain, poultry origin
	7
	7
	7
	5
	5
	5
	5
	5
	0

	
	S. Typhi 
	40, wild strain, beef origin
	0
	0
	0
	0
	0
	0
	0
	0
	0


* ATCC: American Type Culture Collection, Manassas, VA, USA.
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Table 1. Primers sequences, annealing temperatures, and expected fragment sizes of PCR reactions targeting specific genes   for identification and  bacteriocins encoding genes.  

target  primers sequences (5' - sequence - 3')  fragment size (bp)  annealing  reference  

16S rRNA  GCGGCGTGCCTAATACATGC  700  42 °C  [29]  

 ATCTACGCATTTCACCGCTAC     

phe S  CAYCCNGCHCGYGAYATGC  470  46 °C  [30]  

 CCWARVCCRAARGCAAARCC     

lan B  TATGATCGAGAARYAKAWAGATATGG  400 - 500   40 °C  [17, 19]  

 TTATTAIRCAIATGIAYDAWACT     

lan C  TAATTTAGGATWISYIMAYGG  200 - 300  40 °C  [17, 19]  

 ACCWGKIIIICCRTRRCACCA     

lan M  ATGCWAGWYWTGCWCATGG  200 - 300  40 °C  [17, 19]  

 CCTAATGAACCRTRRYAYCA     

nis A  GGATAGTATCCATGTCTG  250  55 °C  [31]  

 CAATGATTTCGTTCGAAG     

ent A  CATCATCCATAACTATATTTG  126  56 °C  [32]  

 AAATATTATGGAAATGGAGTGTAT     

ent B  GAAAATGATCACAGAATGCCTA  162  58 °C  [32]  

 GTTGCATTTAGAGTATACATTTG     

ent P  TATGGTAATGGTGTTTATTGTAAT  120  58 °C  [32]  

 ATGTCCCATACCTGCCAAAC     

ent L50AB  STGGGAGCAATCGCAAAATTAG  98  56 °C  [32]  

 ATTGCCCATCCTTCTCCAAT     

ent AS48  GAGGAGTITCATGATTTAAAGA  340  56 °C  [32]  

 CATATTGTTAAATTACCAAGCAA     

 

