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Isolation of Lactic Acid Bacteria from Fermented Foods to be developed as DNA

Delivery Vehicles

= '3 a o o ¢ a a ¢o £ o o *
B ERIG gwqty, wads1 Uans, gnaan ﬂ‘mﬂqﬂwnﬁ, SIREL AT NNVIT WAL WIAANA mmjﬂqafanm
mMeAmIngmaaifinw anzinamaas uninoauguanmi

*E-mail: rattanachaikunsopon@yahoo.com

UNAnga

msﬁnmftﬁi’mqﬂsmaﬁtﬁamLLaﬂﬁmLaﬁmLmﬂﬁﬁyﬁmmmuvlﬂw”wmLﬂuﬁ'ﬁﬁﬂ&ﬁmanﬁéi’wmm
ayed NmMILonuandnuafauuaiise (LAB) Mndaduuazinaas ld LAB $1mau 42 lalziaa Bafl
W9 10 vlaI‘]jLﬂﬂWi”lﬁy% (SF-02, SF-03, SF-09, SF-10, SF-12, SF-15, SF-17, SF-18, SF-20 lLas SF-22)
Aswnsnsussldna Escherichia coli un Listeria monocytogenes 1ila%i1 LAB 113 10 lalotaassnsnn
lu@nsnmsmunsa uazindedind wuin Wz LAB 3%a SF-09 rnsiufinunsad pH i 2 uasnuinde
ihafe g 0.30% e MIATIAROUAENUTVEI LAB TWE SF-09 las3T 16S rDNA sequence
analysis WU 1819 ULURU DI 16S rDNA U89 LAB @9N811AS 18N UK 1A ULUEVAS 16S rDNA U8
Enterococcus faecium strain LMG 11423 d11afifudainuasiaominty 99% asiuieson LAB asnan
31 E. faecium SF-09 NSNA8aIanawaaldaain E. faecium SF-09 inlvnsuituuafSuainatud
wanaiia Lilanaaassii vector DNA pFLP1 n§Lradued E. faecium SF-09 1anaT electroporation Wuin
LUATITHAINANIRINITOTULEN pFLP1 Liﬂgjmaﬂﬁ Lm:wmaﬁﬂﬁandnﬁ'aam"nsnﬂaay;mﬂmmﬁmm
E. faecium SF-09 & ns@nunituaaslwidinin £ faecium SF-09 fen Umwﬁﬁ]:ﬁﬂﬂﬂ{uﬂ;d aaWuglw
1ua1i1 DNA Liﬂg"ﬁnmwawgﬂﬁ@iﬂﬂ

adag: Laadnuafauuaiiiss @alEwe oaw1IMan

Abstract

This study aimed to find a suitable lactic acid bacterium for further development as a vehicle to
deliver DNA into the human body. A total of 42 lactic acid bacteria (LAB) isolates were obtained from
Pla Som (fermented fish) and fermented vegetables, 22 from the former and 20 from the latter. Of the
isolated LAB, only 10 isolates (SF-02, SF-03, SF-09, SF-10, SF-12, SF-15, SF-17, SF-18, SF-20 Llas SF-
22) had antimicrobial ability against both Escherichia coli and Listeria monocytogenes. When these 10
LAB isolates with antimicrobial activity were tested for their tolerance to acid and bile salt, it was found
that only LAB SF-09 was tolerant to acid at pH 2 and to bile salt at the concentration of 0.3%. The
identification of LAB SF-09 by 16S rDNA sequence analysis revealed that its 16S rDNA sequence
showed 99% homology to that of Enterococcus faecium strain LMG 11423. Therefore, LAB SF-09 was
designated E. faecium SF-09. Plasmid isolation showed that E. faecium SF-09 contained no plasmid. The
introduction of vector DNA pFLP1 into E. faecium SF-09 cells was successful by electroporation and the
vector was found to be stable in the cells. This study showed that E. faecium SF-09 had potential for

further genetic modification as a vehicle to deliver DNA into the human body
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JuaaumInagauAanssumssugs 1958

. 2 o &  a A6
swab-paper disc Favinlasin L TaanNILNaTal

E. coli O157:H7 WL 8 ¢ L. monocytogenes ATCC
19115 Aasa'1iluan%15 nutrient broth (NB) uas
Uunigmengil 37 asenraidos (uan 24 a9
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A3131L57 5,000 saUAauIN tDuLIa1 5 w1
AR INENIRBIASITILRITRZANY washing
solution (0.5 M sorbitol, 10% glycerol) 1311673 25
IaARAT LAZUVIUADY (suspen) LoasuuafitSalu
§13I8¢818 electroporation buffer (0.5 M sorbitol, 1
mM K,HPO,, 1 mM MgCl, pH 7.0) Y5810 3 1
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wados Wwam 72 $alus danalaladifidanng
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Wan15298uazandsnana

1. AISHENLaARNLagALUATILS8R N
219159480 LATNIINAFBUAINAINITAIHNNT

éi'uz‘i’amsm‘%mﬂaaL%ﬂg%%ﬂ%ﬁﬂmaan
NMINAsaIREINITIAALAaNLAAAN LR
wuanselaninue 42 lolowea lasutaduuaadn

A A a A o ¥ o
waFauuaiiSenuenladanndardusiuan 22

a a Aaa 4 o

lalaae wazuaadnuafawuanisunuenlaain
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wadauuafiSudiuan 10 laloaafiaruisany
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(FanaannnIndaasniiraadiauinnii 100%)
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Faldun uandnuaRauuanisusna SF-02, SF-03,
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a < v A A
NARANTNARBINHIUN WAL TIR
LaAANULARALUANLSYIAT SF-09 LM% uN I
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WD 0.15% waz 0.3% estiwlunmanssda’ly
Fafeanlflanzuandinuafauuafiisasvia SF-09
4. 113052 RIRYTUAVDIUAARAND
wadauuanialaad5 16S rDNA sequence
analysis
Wolhuan@nuaFauuafisesna SF-09
AENALAT genomic DNA Lﬁiasl“ﬁlﬂu template DNA
1un15%1 PCR Yaal% universal primer 2 T#ia fo
fd1 waz 1492r F91du primer 41 W1zde 165
rDNA W11 PCR product A la S uradszun
1,500 bp Wiavih PCR product ldaTravdauiug
WUINTEauLaEsIwIn 1,512 bp uaztiasday
Wwaadnad lSeuisunudauiugues 16S
rDNA ﬁ'af;jilugm{aga GENBANK WUI&AULUE
289 PCR product filadanuasuadsiusauius
U8y 16S rDNA 283 Enterococcus faecium strain
LMG 11423 (accession NR NR_042054.1) @l
wWasifudaiuaanondy (% homology) LYinAu
99% nasnmsnaaasiiuaasliifiuinuandnueda
wuafise s9s SF-09 faanuiduldlafiazidn
WUANLI8 Enterococcus faecium a4 ﬂf ERNR ‘%‘I [}

WUATISHAINANITIN Enterococcus faecium SF-09

M13191 1 8931N155095 AU ILARANLaFA

aa A o '
LUANLIENTZAL pH @139

M135197M 2 89I1N1TI0ATIAYBILARANLERA
Aaa A o v o a
LUANTENIZALUAMNULTNT WY BILNRD

WAWINND 0.15% Waz 0.3%

LAB (% survival rate)
isolate 0.15% bile salt 0.3% bile salt
SF-02 105.50 105.95
SF-03 103.06 102.09
SF-09 105.73 105.47
SF-10 103.56 104.26
SF-12 104.96 101.24
SF-15 83.79 73.75
SF-17 96.87 96.43
SF-18 103.00 102.11
SF-20 99.03 97.56
SF-22 107.39 103.53

LAB (% survival rate)
isolate pH2.0 pH3.0 pH 4.0 pH 7.0
SF-02 0 100.00  100.17 100.65
SF-03 0 100.25  100.95 103.45
SF-09 108.80 108.85  109.47 110.82
SF-10 0 102.23 103.41 105.02
SF-12 0 95.99 101.41 101.50
SF-15 0 95.44 97.62 98.80
SF-17 0 97.44 105.00 105.31
SF-18 0 74.65 95.35 101.68
SF-20 0 88.51 91.28 100.00
SF-22 0 92.88 100.00 104.07

5. NM3ASIVFOUNSANAFNAVAIUAAAN
nadgauuANIZasHE SF-09

WatuanfinueFauuailisoswa SF-09 1
msananaada udiludnsaa833 agarose
gel lectrophoresis WuIuaAANLaRALLATILSE
aanad lifinaada

N334 vector DNA tgimaduuafiiFod
m’mﬁ‘hrﬂuaU"mﬁaﬁa:ﬁaamwaaugdmmﬁL?r_l
fazirunduaa5u vector DNA §n CRERREY
mulumadniala winaaduuafiSoinaadiaat
azvin i ddesnalunisifanlsd vector DNA
n&n28a vector DNA flaztinanld lada s i le
ﬂ“uwmaﬁmﬁl,snaa‘tmﬂﬁﬁmﬁagl; #wIanaldnuy
witafida vector DNA filsdnluniy wmaﬁ@ﬁ'ﬁagj
Lﬁm:ﬁaamamnay;ﬁamﬂ“’u"L@i”mﬂsLuLsnaﬁLmﬂﬁL’%'m
wannigasuuafiselifinanadasy azvinld
Fasnalun1aiianld vector DNA Bagas tiasan
liidaarsmafisnisgniuledszning vector DNA 71
16&L‘1j”1"lﬂﬂ”uwmaﬁw7{ﬁa%i@u fr0g9nINanadi
melﬁtﬁuiwwmaﬁ@‘ﬁ'umﬁﬁﬂﬁayZLﬁm’]msn
PAVININITTUDNA %ﬁﬂsutiﬁéLmaﬁLLﬂﬂﬁLgﬂqﬁ
1éun n1TNaaaIves Tomita wazamy [11] la

Tomita Wa a4z b@ i1 Enterococcus faecium
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BM4105RF §84818WuE Ao amw”mfﬁﬁwmaﬁﬂ
pMG1 LLazmuw”uﬁ:ﬁvL;J'ﬁwmaﬁ@ pMG1 u i
A1TUNWANEIA pHTa pHTP waz pHTY Wu4n E.
faecium BM4105RF &1 aw”ufﬁ"L;iﬁw aMFda pMG1
sansasunaaianssusiialddnin £ faecium
BM4105RF s1aWu il watada pMat lu
M3ANEE Wi E. faecium SF-09 lidiwanada
F9virldn13180n 19 vector DNA dniuiudng
uuafiisuadnadTadnanasa

6. N13%1 pFLP1 L7 gLgaauaduandn
uadgnuuAise

WAINATNINAREITh pFLP1 L’ﬁ'];jlfﬁaa“
284 E. faecium SF-09 lay s electroporation L&2
AradAlalUiAsunannis selective medium
(MRS-Cd agar) ﬁqm%qﬁ 37 asaoatGoa 1w

1981 24 T2lu9 wudndlalafivesuuaniSui

9,416 bp
6,557 bp
4,361 bp

2,322 bp
2,072 bp

)
=
=i
-

FINIIDLATYUHBINT selective medium AINET
e e‘humqﬁumﬁﬁaﬁ'La%tyuummngam%a
MRS-Cd agar vw E. faecium SF-09 ﬁ"L@Tmﬁm
n137 1 electrotransformation @ ifu 79138
E. faecium SF-09 transformant
PMNNIFNANITAANDIN E. faecium SF-09
transformant 119 3 lalaftidwanadaffaua
vz 8.1 kb (%uﬂummﬂmm pFLP1) (Eﬂ‘ﬁ' 1)
waziflarinnisasiameuiwaradafianalaidu
oFLP1 n3a'lil lagn1sdawansdananalaais
Kpnl Wwaz BamHl WU31 WANRAS A9na1I&18190

Qﬂm“’m"LﬁLﬂu 2 §u Faurawrinny 5.2 kb waz 2.9 kb

4 da o, a d4 eV
EﬁﬁLﬂuwan’]iﬂ@]aadﬂﬂuﬂu?’]wa’]a“@ﬂaﬂﬂqﬂLﬂu
PFLP1

NMIANEWAEIANENa 9NN E. faecium SF-09 transformant 1a835 agarose gel electrophoresis

(WEAINAVDY E. faecium SF-09 transformant W89 1@7); Lane 1 = DNA marker (lambda DNA cut

with Hindlll); Lane 2 = Wan aﬁm‘ﬁ'aﬂ”ﬂ"l,ﬁmn E. faecium SF-09 transformant; Lane 3 = DNA ‘ﬁlvl,ﬁ'

PMNMIAN WaadaNana ldan E. faecium SF-09 transformant @38 Kpnl was BamHI

fl9us31 pFLP1 1w food grade vector DNA
fasanwanadnuas Lactobacillus ualwmsdnsn
i 119398’ ldnanadld vector DNA aInd12nL
E. faecium SF-09 GULAQHA aaih

1. §1sauaudsalunisin vector DNA
fa9nwanaiiauas Lactobacillus Lﬂﬁﬂg&Lmaﬁmaa
Enterococcus @ 4"l w A n13% 1 vector DNA
pLAB1301 ©983199 nWa 18 0Av89 Lactobacillus
hilgardii Kt Wﬁjlﬁﬁ 88UB4 Enterococcus faecalis [12],

[13] N13%7 vector DNA pGT633 498519311

WaRdavad Lactobacillus reuteri LﬂTﬂﬁL%aa‘m a3
E. faecalis [13], [14] W8zN1T4" vector DNA pLFM2
Gewheanwanadauas Lactobacillus fermentus 151
dLradvad E. faecalis Waz E. faecium [15]

2. finsnasssfinaasliiinindn repA lu
PRV566 (Tafidafin repA lu pFLP1) s1unsavinld
wanafatinsnanlaliianizlu Lactobacillus
it uagsmansavinliwanadadudiuanlals

Enterococcus a8 [16]
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3. pFLP014 w food-grade vector DNA ﬁ
shsiulasfindsafivhnsanmit [10] asindslad
ﬂvtyml.'%‘admwaagmvm‘lfﬁ 130982815 uazi3ag
dewludns 9 Afiwatenunmsvald

7.nsulIsuiisuamaniauas
E. faecium SF-09 n u E. faecium SF-09
transformant

IAINANIUN E. faecium SF-09 transformant
ndAnwmaasyLavle anusansolumssuds E.
coli O157:H7 uae L. monocytogenes ANARIUNIN
Tun15nunsafl pH 2, 3 uaz 4 1uiaan 3 52 lu9
wazauaasalunismuindaindfiaanuseey
AW T HTeINAB%NE Ny 0.15% uas 0.3%
unan 3 Falus wodiwed lelifanuuanereiu
nai'lewas E. faecium SF-09 9iu3Ianunsa w31
lddnn3ti pFLP1 dgiaduas E. faecium SF-09

"L&iﬁma@iaqmauﬂ‘ﬁ@”@na’nmammﬁﬁ'u

dyluazianauny

ﬁnﬂmiﬁﬂmﬁﬁﬂﬁﬁ@ﬂﬁh pFLP1 813130
i lgidu vector DNA Tunsuudsanugnasw
284 E. faecium SF-09 1 aldmansnrineindidu
@711 DNA 1 gTanpaysdled wdatilsfiany
m3azih E. faecium SF-09 714 pFLP1 1dl8uass
FranadasdinsansuRududnunn ielwnsld
NudldszAnFnwgsge

adhalsnanluawiaadrinin windnisasis
vector DNA 91nWa1&dawad Enterococcus ifum
Waldiu E faecium SF-09 fiurazvinldnasia
vector DNA mﬁgnsnaﬁmad E. faecium SF-09 LLa<
MR NEIUINT B9 vector DNA nneluisasuas
E. faecium SF-09 flUs5z@nFn1wunndu a1nn1s
fudurays Haudldwuinandnisaii food grade
vector DNA &1 31U Enterococcus 8118 WAn{
18991 N1TF319 vector DNA INNWAIRT AV DS
Enterococcus [17] $9351891% 69N 8120 b LA w9
anudulyldvasnmswunaadalu Enterococcus
wazn1siwanadaadnaniunltlun1szns vector

DNA & w3ulEny Enterococcus dia'h
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