











Table 2.2. List of genome sequencing of selected LAB

Species Strain Size GC  Origin/use Institution® Status”
(Mb) (mol%)
Lactococcus
lactis subsp. lactis 111403 2.37 35.5 Cheese, model strain INRA and Genoscope, France P
lactis subsp. cremoris MG1363 253 35.8  Cheese, model strain Univ. of Groningen, The Netherlands; @
Univ. College Cork, Republic of Ireland;
IFR, UK;Univ. of Bielefeld, Germany
Lactobacillus
acidophilus NCFM 1.99 347 Probiotic NC State Univ., 11l
California Poly. State Univ., USA
brevis ATCC 367 2.29  46.2  Beer, sourdough UC San Diego, USA; JGI C
casei Shirota 3.04 46.3 Probiotics Yakult, Japan NP
delbrueckii subsp. bulgaricus ATCC 11842 1.86 49.7  Yoghurt INRA, Genoscope, France C
gasseri ATCC 33323:-1.95 35 Human, probiotic NC State Univ., USA; JGI C
helveticus CM4 2.03 37.1  Functional foods Calpis, Kitasato Univ., Japan NP
johnsonii NCC533 1.99 34.6  Probiotic Nestle’, Switzerland P
plantarum WCEFSI1 331 44.5  Human WCEFS, The Netherlands P
rhamnosus HNO0O01 ~2.4 46.4  Cheese Fonterra Research Centre, New Zealand NP
sakei 23K ~1.9 41.2  Meat starter INRA, France €
salivarius subsp. salivarius UCC118 1.83 329 Human, probiotic Univ. College Cork, Republic of Ireland 5
Enterococcus
faecalis V583 321 37.5  Clinical isolate The Institute for Genomic Research, USA C
Jfaecium DO 2.84 37.9  Opportunistic pathogen JGI NC

?JGI, Joint Genome Institute, US Department of Energy. ® P, Public; C, complete (to be published); NP, not public; NC, not completed.












Table 2.4. Key characteristics of the group 1 Lactobacilli: obligately homofermentatives.

Carbohydrates fermented

- = o E g = 2 2 s @ @ o W
% 3 9% 8E — aa 74 = E = B 8 2 g8 8 z
Specics sE &8 X8 sus BEF 2 S & X7 = =83 =5 2 3 &
L. acidophily Lys-DAsp 34-37 DL i+ = + ot 7 + & = + d d + 4 d
L. amylolyticus Lys-DAsp 39 DL —+ - d - + - - - + d d d + -
L. amylophilus Lys-DAsp 4446 L +H- ND = = o+ = + - + - - - = =
L. amylovorus Lys-DAsp 4041 DL —+ ND + + + - -+ - + = oo + + +
L. animalis Lys-DAsp 4144 i+ = d + ND d + - ND + d + ND d
L. aviarius sabsp. aviarius Lys-DAsp 3943 DL /ND ND d | d d | | d 1 | | 1
L. aviarius subsp. araffinosus Lys-DAsp 3943 L{D) —/ND ND d d - - + - + - - d + -
L. crispatus Lys-DAsp 35-38 DL -+ - + + + + + - T - - + + -
L. delbrueckii subsp. delbrueckii Lys-DAsp 49351 D ~i+ d - - - - d - + - - = + d
L. delbrucckii subsp. bulgaricus Lys-DAsp 49-51 D -+ - - d - + — - - - - - - -
L. detbrueckii subsp. {actis Lys-DAsp 49_51 D —+ d + d d + + - + - - + + +
L. equi ND 3840 DL -+ ND - - + + + + d + + - 2 -
L. farcirmiénis Lvs-DAsp 34-36 L(D) +— + + + + + + - + - - + + +
L. galtinarum Lys-DAsp 36-37 DL ++ ND + + + d + - + + + + + e
L. gasseri Lys DAsp 33 35 DL I+ - + + + d d - + d d + + d
L. helveticus Lys-DAsp 3840 DL —/+ - - - + + d - d - - - — d
L. iners Lys-DAsp 344 L —ND - ND ND ND = d - ND = = ND o= =
L. johnsonii Lys-DAsp 3335 DL ++ ND + + d + - + d d + + d
L. kefiranofaciens ND 34-35 D{L) /= ND - - + + + - ND + + - -+ =
I.. keftrgraminm Iys-DAsp 34-39 (1) wi- - - d + + brs - + o s d d o
L. madi mDpm 32-34 I = - + d d - - - + - - + S +
L. manihotivorans Lvs-DAsp 48.4 L + + + + + + + - + + + + + +
L. nagefii mDpm” ND DL ++ - + + + - + + + - - + + +
L. pantheris mDpm® 52.7 D +— - - + + + + - + = - + - +
L. psittact ND ND ND ND - ND ND ND - ND - ND - + ND + ND
L. ruminis mDpm 4447 L /d I l | d | | [ I 1 [
L. salivarins subsp. safivarius Lys-DAsp 34-36 | i+ - - - + + + + - + + - + +
L. salivarius subsp. salicinius Lys-DAsp 3436 ) - —+ - - - + + + + - + + + + +
. sharpeae mDpm 53 15 +H— - + + + + + - + — - - - —

Symbols and abbreviations: +, 90% or more of strains are positive; —, 90% or more are negative; d, 11-89% of strains are positive; w, weak positive reaction;
ND, no data available; (), isomers in parenthesis indicate <15% of total lactic acid; and mDpm, meso-diaminopimelic acid.
The symbols and abbreviations are used in Table 5 and 6. Copied from Hammes & Hertel., 2006.
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Table 2.5. Key characteristics of the group 2 Lactobacilli: facultatively heterofermentatives.

Carbohydrates fermented
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Species & = g E 32 1545 < < ¢ d G b 2 X & & & X

L. acetotolerans Lys-DAsp 35-36.5 DL —f— - - d + - d - - d - - -
L. acidipiscis Lys-DAsp 3942 L{+) —i= d d - - - d - - - + - d -
L. agilis mDpm 4344 L —H + = + + + + + + d + =
L. algidus mDpm 3683 L+ +— d + d + - - - d d + - d
L. alimentarius Lys-DAsp 36-37 L(D) +— ND d + + + - - - - + = + ~
L. arizonensis mDpm" 48 DL ++ ND d + ND ND + ND + + d + + =
L. bifermentans Lys-DAsp 45 DL +— = = - = — + - - - & + = =
L. casei Lys-DAsp 4547 L +— + — + + + + + - - + + + =
L. coryniformis subsp. coryniformis Lys-DAsp 45 (L) +/— - - - d + + - d - d + -
subsp. torquens Lys-DAsp 45 D +H— - - - - + + - - - - - + -
L. curvarus subsp. curvatus Lys-DAsp 42-44 DL +— d - + + - - = = + = d =
subsp. melibiosus Lys-DAsp 42-44 DL/L(D) +— = ~ d + i = - + - + = + =
L. cypricasei ND ND ND —/— ND d + + ND - - - - d - d -
L. fornicalis ND 37 DL —f— + - + + ND + + - + + + -
L. fuchuensis mDpm 41-41.7 L(p) +ND + - + + + - - - - + - - -
L. graminis Lys-DAsp 41-43 DL +H— + — + + - - - - - - - + +
L. hamsteri Lys-DAsp 33-35 DL —ND ND + + + + + - + + + + + d
L. homohiochii Lys-DAsp 35-38 DL +— - =~ d ND = d %= = = d = = =
L. intestinalis Lys-DAsp 33-35 DL —+ - - d - ND + - d d d - + —
L. jensenit Lys-DAsp 35-37 D =i+ + - + + - d - - - + = + =
L. kimchii Lys-DAsp® 35 DL +i— + + o+ + + - + - - + -+ +
L. murinus Lys-DAsp 4344 i i+ d + + + - d - + + - + -
L. paracasei subsp. paracasei Lys-DAsp 4547 L +d + - + * + + + - = + -+ =
L. paracasei subsp. tolerans Lys-DAsp 4547 i +i— - - - - w - - - - - = = =
L. paralimentariis Lys-DAsp®  37-38 ND ++ + -+ + - - - - - + -+ -
L. paraplantaram mDpm 4445 DL +— + d + + + + + + d + d + -
L. pentosus mDpm 4647 DL +—- + + + ND + + d + + + + + +
L. peroiens Lys-DAsp 49-53 1 +i— + d + + + - + + + - d + d
L. plantarum mDpm 4446 DL i + d + + + + + + + + + + d
L. rhamnosus Lys-DAsp 4547 L ++ + d + + + + + - - + + + =
L. sakei subsp. sakei Lys-DAsp 4244 pL/L(D) +— - d d + + - - + - ik = = =
L. sakei subsp. carnosus Lys-DAsp 4244 DL/L(D) +— - d d + + - = + + = + =
L. zeae Lys-DAsp 4849 (D} ++ + - + + + + + - - + - + -

Symbols and abbreviations, refer to footnote in Table 4. Copied from Hammes & Hertel., 2006.
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Table 2.6. Key characteristics of the group 3 Lactobacilli: obligately heterofermentatives.

2
S g & £ Carbohydrates fermented
-] e > ‘Zb
§ § ; E 2 2 ) 2
E g % EEE 2 = & g 2 2 é § g = 2 % i
b= % = = = -8 3= S ] = N = = 2 =} i %
h= Y o ) = = = = = g = &= o = = 2
: g + e = = B 2 = = & 3 ) g = g ) £
Species o © 15/45 Z < o 1] < = = = = =4 & @ = e
L. brevis Lys-DAsp 4447 +— + + d d + - + d + d d
L. buchneri Lys-DAsp 4446 +— + + - d d s + d + d - d
L. coleohominis® mDpm ND —i+ - - - - - d - = = = 4 = L =
L. collinoides Lys-DAsp 46 ) + + = + & + ~ + £ - + - - +
L. diolivorans ND 40 +i— ND + - - + + - - + = + = = 4+
L. durianis ND 433 +i— - + - d d - - - = 25 = = +
L. ferintoshensis mDpm¢ ND +i— + + d + + + + d d - + + +
L. fermentum Orn-DAsp 52-54 —i+ + d d - + + w - - - + - d d
L. fructivorans Lys-DAsp 3841 +i— + - - - - d - - - - w d = =
L. frumenti Lys-DAsp 4345 —/+ 42 d + * + + d + + + + + =
L. hilgardii Lys-DAsp 3941 +— + - - - d + - d - - £ d - +
L. kefiri Lys-DAsp 4142 +— + d - - - + - - + - + - - -
L. kunkeei Lys-DAsp ND +i— - ND - - - - - - - W - + = e
L. lindneri Lys-DAsp 35 +/— - - - - - + = = = = - = = L
L. malefermentans Lys-DAsp 4142 +— + - - - - + - - = = + = o =
L. mucosae Lys-DAsp 4649 i+ + d - + d + - - d d + + = d
L. oris Lys-DAsp 49-51 —d - + d d + + d - + + + + d +
L. panis Lys-DAsp 48 =FE = + - + + + + - + + + + +
L. parabuchneri Lys-DAsp 44 +ND + + - - + + ND + + + + + = -
L. parakefiri Lys-DAsp 41-42 +i+ + + - - + + - d d - + - - -
L. pontis Orn-DAsp 53-55 ++ + - - - d + - - d d + + ND 5
L. reuteri Lys-DAsp 4042 —+ + + - ND + + - - + + + + - -
L. sanfranciscensis Lys-Ala 36-38 +i— - - - ND d + - - - - d d = =
L. suebicus mDpm 40 +d ND + d - + + ND - d - + d - +
L. vaccinostercus mDpm 36 —i= - + w - W + - - - = + = = +
L. vaginalis Orn-DAsp 38-41 —i+ ND - - d + + + - + d + - -

Symbols and abbreviations: +?, not determined; and for other symbols and abbreviations, refer to footnote in Table 4. Copied from Hammes & Hertel., 2006.
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3 3. L. brevis ATCC367: Ibre_Scaffold3
) Amino acid permease-associated region

Glutamate/gamma-aminobutyrate anti-porter

63% Enterococcus
(gadC?) 49% L.factis o 0
mw/

15000 / 15000 21000

1T Gl <1<
Na+/H+ antiporter I

Pyridoxal-dependent decarboxylase
1881bp, 626 aa 75% identity to Enterococcus spp. GAD

o 3000 6000 2000

a

Lactococcus lactis (subsp. lactis, strain 1L1403) chromosome
b 1344538 1339538 1334538 1329538 1324538
DE> B

a Je 7 I fa e
L. factis contains only 1 gad genegadR gadC gadB(466aa)

E.coli contain 2 gad genes (gadB and gadS$)
466 aa with 98.93 % identity

Fig. 2.6. Summary of the predicted gadB encoding gene on the draft genome sequence annotation of Lactobacillus brevis ATCC 367 in

compared with the others predicted gadB and the known genes (continued).
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