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§44 Lactobacillus \Junil sTuwuadfiiensauanfinfinuldluemisuinnarnvatevila Tulagduiinig
wuuafiise Lactobacillus wliduwadiddudmiundnlusiiugnusay (recombinant protein) tiaidu
ufunidansanszdunfiduiudelsadiie q wanalafiduevasuuaiiise Lactobacillus finanasuwizuaneng

Ffiuvioaulan: 31 FavnAu 2565 n PN iy P ) s o
YasuABELNTHaY Jlimsdunuasiauwanalafduesialmivuinld diulugwaralinfiduamaiugingg

jv;i;g;ﬁ;ﬁma ndvzUnsAunsasagluvate 9 Ussine mu%é‘]’ﬂﬁﬁeﬁi’mqﬂszmﬁtﬁaﬁ'ﬂu,ellnLLazﬁnMﬂ'nwa"mwmaﬂuaawmas‘]ﬂ

Wsiuansay Mduavawuniiie Lactobacillus spp. Anuenldanamnsvlinvasiosduniald wu yandu Yagndt dauds

Shdu ’ und fedfu wazwundin Wudu annvieviun 89 lelaian unsaarauenwanafinniduteld 20 loluian wuwanadin

uuaiiSensauanin fBuanavunsiuau 34 wanalia 9nwuadiSe L. plantarum, L. lactis, L. acidophilus wae L. casei §81uau

o119vin Faud 1 89 3 wanadinsololuian deflvuncud 2.5 8¢ 15 Alawud (kb) 91nN159MUAR2835 restriction
fragment length polymorphism (RFLP) uanslififiuimanafinfisuensvuniifuvisansrvesaulesd EcoRi
Hindlll waz BamHI Haviaa 8 sUuuu

UNi L. curieae (Zhu et al., 2020) L. casei (Zhang et al., 2019;

wanafindduerduarsiugnssuiieguenlasluley
ansndaesiuedldognsdasumsezdiumiaiuduvesnis
§1809/2104 (origin of replication) wanadafLd uLoe1al
dunisBuveslusiuiii vadestunszuiunisdiassdaies
(replication protein) L% U repA, repB hae repC (ie et al,
2017) Buveslusiudivhmididsiunaradafidueludiead
WUATLTEETUAI8NTEUIUNIT conjugation LYW Mob
(mobilization protein) (Asteri et al., 2010) UNNYUA1INUTY
Fos1Ufdauy (Feld et al, 2009) uagduvesnisadis
bacteriocin (Van Reene et al., 2003) 1udu waasinfduLedl
ANuEIAYAUN15a319lUsA g NNEN (recombinant protein)
vihmthfduianas (vecton) dmfunieloududgiadiu
dwlngfedldiwadiSulunuaiiiSeunsuau Escherichia coli
@1eWugA1 9 Wy DH5, IM109 w38 TOP10 tludu Jaqiu
015907150 WUAT LS 8LnSAB111 S (food grad bacteria)
19U Lactobacillus plantarum (Suphatpahirapol et al., 2019)
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Hua et al., 2021) wag L. acidophilus (Zang et al., 2020)
T dumad s SudmTundalusdugnuanuauuaiisey
Lactobacillus #aan1snataiafiduled e aautainnizsh
Hsrgaumanunanaiinfduieain Lactobacillus 1931 22
anemug fnanannvaneRaus 1.81 - 242.96 kb SuRaus
1 - 10 wanadaseaewud L. plantarum Wuuuaiidefinulu
9MIUAN 1Y ¥1AT (sauerkraut) A (kimchi) wag YU
J99121m29 (sourdough bread) (Siezen & Van Hylckama
Vlieg, 2011) dn1ss1erudrduiinalelndvemarainfioue
371 L. plantarum 11031 56 %iln lugudeyaassazuasi
MsIATIEdiuuLsvedufig 9 vunaradinAdue diulvg)
uduvedlusiudiddlainsunind (putative protein) fifies
vawanadefduefinusumivesduiiunisiesufioug
(Feld et al., 2009) N3&3LATIEY exopolysaccharide (Crowley
et al,, 2013) N151" chloride Wag potassium Wwad (Chen
et al, 2012) AUNIUAD bacteriophage (Eguchi et al., 2000)
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wazduvaIn15as 19 bacteriodn (van Reene et al, 2003) wanaiin
Adueveuuaiiise Lactobacillus finaaudfwansnsainwana
finfSuweves £ coli Tnsiamzsunilusufuveanissiass
fte9 (ori: origin of replication) 1 udud1AgYI0IN15T1889
Ao wanadadldulevuindniinisiiassiaeawuy rolling-
circle replication (RCR) Tuaqiz i wanafindid uioaunlng
19U pMD5057, pWCFS103 wag pST-IIl §n15318090UY theta
replication (Pan et al.,, 2011; Cho et al,, 2013) wa1aila
AdueanuuAiise Lactobacillus vanewingniaunlddmsy
nsnanlUsAugnaeas eldiluneudioutestulsa Megratu
L. plantarum NC8 u@slusit goose parvovirus VP2 (Liu et al., 2017)
L. lactis wa 9lUsH U type 3 capsular polysaccharide (Gilbert et al,
2000) Lactobacillus strains LAG356-pH Wag DLD17-pH W@ alushiu
HPAI virus protein hemagglutinin 1 (Wang et al, 2012) way L
plantarum TLGO2 (WCFS1 derivative, D-alanine auxotroph) & &
Iﬂiaug] e KU Sej LRR 2012 (Nitipan et al, 2013; Suphatpahirapol
etal, 2019) Dusiu

agslsfimunisasnlusfugnuausenatadafidue
wazwuATlise Lactobacillus #ina1iandredudinsddasiin
LﬁaamnwmaﬁmﬁL5uLamdﬁﬁﬁmsﬂ%’umﬁsuﬁﬁayaﬁmﬁﬂwﬁ
Timunzanduwaaidiiulaeinideainasussne wazdng
Aunsosdnslilunate 4 Usema vilinnsldnanadafiduie
wanddesweeynymuazdalidieifiugy defunuideded
‘?mqﬂisaaﬁl,ﬁaﬁm:mmmwmmmamaqwmaﬁ@ﬁLﬁuLaﬁﬁz&lﬁm
nuUATISY Lactobacillus spp. 7 fausnldaineimisngn
Na8TUn TATILUNTUATDILUATLI HA18N1TNAGDU
AuasalunstosunasAsuauiuana1aiy (API50 CHL
kit) WazBudunanI18703av0edu 165 rANA Ua1an ALeN
warafi e nwiAunaInuateftemAl A restriction
fragment length polymorphism (RFLP) e 28taulesl EcoRl
Hindlll wae BamHi 1l a1 udey adivs vt luld wanndu
waradefduasnlusiugnuanlusuailiseinsaemssely
Tuauian

aUnsaluazIZN13IT
n1IARUENUUATILSE Lactobacillus spp. 99879154
AnnenLUATilEnIALaARnAINWNIUIN Taun Uandu
Uaansn Yaruteauas dedu ununiiauiei yg lavan uaz
JaAu lngdrdiegeuardudieg19ay 25 ¢ ungaaly
a13avany 0.85% NaCl Usuas 225 ml andurinisideans
#1875 10-fold serial dilution auleAutdududu 107
gadnlannanududuil 107 - 10 Yduas 100 pl naas
Tue1m15 MRS (Man, Rogosa and Sharpe) agar T Way 0.29%
bromocresol purple Tnudsdulalgorne (anaerobic jar)
Unfigamad 35:2 °C 1uan 48 §2lue idenuuaiiiFonsn
wanfnfiuansdnvaeadladmdes iy re-streak vuo Ul
MRS 8nass naaeuanauifmuaiifesiuvouuaiiiensa
uanin lawn doufndunsy nageunisasseulyduaniaa

MaARMIEIU AOAC (2005) uasvadauMsEaBtaafbYn
VAEeu APl 50CHL udigudunameteyadinuilipalelndves
81 165 IRNA
MITMUNUUATILSE Lactobacillus spp. AIeyanAgay API50
CHL uaz35 16S rRNA

A uMImnuALzTveENE e (Biomerieux, France) Tnedl
33 wail & peuvaitiSluemsivan MRS J wiifuiad wuail Soi
A213L52 3,000 rpm L ulaan 10 w19l 819628 0.85% NaCl $1uau
2 pf s adiuniiSeanidonedas AP 50 CHL medium Ay
Wauduaavnewiniu 2.0 McFarland wuawad wueiiiseldasiy strip
YosyAAFIEY ST vaA 50 e Teviui i meusiaztaw e
paraffin oil Usitgamgdl 37+2°C dunamswasuwdadudiluai 24
waz 48 Tngdesiifinisianssuavldeudnnintu-iindu
fd o9 anduthwad 18T oud guniugIutoya apiweb
(httpsy//apiweb biomerieux.corm/senet/Identify) (it o8 g uasil Ao
wuAiiiSeY

af'm gDNA vosuuUAT LS8 J8YANAaBY Purelink
genomic DNA mini kit (Invitrogen, USA) @1t U4N15A1Y
Auuzihweaudn WauSuadu 165 RNA sglnsiwes 27f
( 5’-AGAGTTTGATCMTGGCTCAG-3’) 1525r ( 5'-
AAGGAGGTGWTCCARCC-3’) (Lane, 1991) t05 eud Jumay
Y3u1ms 25 ul Usenaumae 2X OnePCR™ Plus master mix
(GeneDireX, USA) Usu1ns 12.5 pl lwsiwesunazyidnniiy
Wudu 25 mM Usuas 0.3 ul uag gDNA fuluy 10 ng USU
USu1m578 nuclease—free sterile water oilg 25 pl ﬁ]’mﬂfuﬁ’]

b 8 Y

freg1eluaniiunisselagly thermal cycler lneldgumgi
sateluil 95°C 5 it udaredne 35 sau wes 95 °C 45 Funil
55 °C 30 w19l wag 72°C 30 Uil wavanasy 35 seuld
gaungdl 72°C Wuian 10 il MNTUIATEHARER NS
1 PCR A28 1.5% agarose gel electrophoresis Tlw#na214
f19Ang 100 11a 30 W19l daunie SyBr® gold (GeneDireX,
UsA) arntutiluanenmseindesanenin ChemiDoc™ MP
system (BIO-RAD, USA) uddsiiasigimasuianalelnaves
fu 165 rRNA 91Nt urhsasiug nssudi ldunussuiiisudu
g1udeya GenBank 79835 BLAST
msAauenNaIadna e IAMUATISY Lactobacillus spp.
nsan Ananad AR Lo WeannwuATLS 8 Lactobacillus spp.
f35nALUatRIN alkaline—detergent lysis (Klaenhammer, 1984)
nzneuad wuATiS e odluoms MRS Usuas 2 ml Suis ol
3000 X g AZAUALNOULAT 6 18d1TAZANY 25% sucrose T
30 my/ml Usiilgamadl 37°C Wunan 15 wil rniuAuasaran
alkaline SDS (Usznaus 28 0.2 N NaOH tag 3% SDS) Uil utian
7unii gamgdsies in 3 M sodium acetate (pH 4.8) 71 1 udn
wdatlumies 10000x ¢ 7 4°C w 15wt §rednlaldluvaen
Tmiua wAudl usa Aaslsves ulazlolalnsniusa (phenol
chloroform: isopropanol (25:24:1)) weliidniu Huwflesdi 10,000 x
g7 4°Cum 10 w7t Srednlaaduvaesiviududia 95% wuea
(Sudm) I seil 10,000x g7 4 °C W 10 Wit ntiusils
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us G 3 ¢ gy e 79 QlAprep spin miniprep kit (QIAGEN, Germany)
rednlaadupedin Qiprep spin column Tusfiesdi 10,000 ¢ 71
4°C ums 1w sl PE buffer uwi el 10000x ¢ 71 4°C wu 1
wit fedula Sromedundldluvaeslvel Wy EB buffer 50 pl Uil
gamgiivies 2 it Juwilesdl 10000x g 4°C w1 wfl v
TeinanafisniSueliimimneiluduseusiely
Sanqunanailndisuieiilanes RFLP

wsnqumanadafidued lFmuuunndaeds 1.5% agarose
gel electrophoresis LAZWINAULANG 1VIWAET AR 1O WD 835
RFLP fiawanadl afi 16 uion 2eteuleal dnsnig EcoRl, Hindll uay
BamHI (ThermoFisher Scientific, USA) S a4AUSenaun 4 g
10X FastDigest® Green buffer U5 11915 2 il FastDigest® enzyme
U510 1 pl uaznanaliamid e 1 pg udSuldiinnsmie nuclease-
free sterile water 141 20 il Usiftgamii 37°C um 90 it antiu
vgeRanssuveaeuluissnsuaigansl 60°C iunan 15w
WA INTIVADUNANITA AR 28 2.0 % agarose gel electrophoresis
gounaed SyBr gold (GeneDireX, USA)

NANI3INY
NISARUENUAETIUNTIAYENUATISY Lactobacillus spp.
wuaiLSe Lactobacillus spp. T1uu 89 laleian
(Table 1) Annanlaainsiedns Yardu (45 lalaan) Uainni
(12 lelwian) Uanutauna (18 lelwian) fedu @ lelgian) u
winuneih 3 lelwian) yg (2 leleian) Yaau (3 leleian)
wazlavan (2 lolwian) fanuadunuaii3oguvioudu (short
rod) Anddauunsuuan wazasaeululazaiad 99nA15IMUN
Inglddoyavesdu 165 rANA Wisuiiguiuguteya awise
Fwunldtanun 7 vida ldun L plantarum (39 lolwian)
L. lactis (24 lol@ian) L. amylovorns (12 lelwian) L. casei
(7 lolaran) L. acidophilus (4 Telaran) L. farciminis
@ lolwian) wag L. graminis (1 lolaian) Amdu 43.8, 26.9,
13.5,7.9,4.6,2.2 48z 1.1% A1UEIHU NAN1TNAABUNITE B8
wnasmsvaud1aiamieyanaaey APISOCHL Wisuiiieuna
Augudeyalu APweb™ wuindiunuvesudazngulinanis
NAADUADAARDINUNITIILUNGIEIT 165 rDNA

NIPAKENUALTIMUNYINYEINA 1A TRA S e INLUATI SETIF
uenls

nsAaLennatainfLduevesLUATLSe Lactobacillus
spp 928735 alkaline—detergent lysis LLﬁ%ﬁﬁU%ﬁ%éﬁ’lﬂ‘Qﬂaﬁ'ﬂ
(QIAGEN,
Germany) WUNATAT AR LS ULOTIUIUT anun 34 nanadln

QlAprep miniprep plasmid  purification kit

(Table 2) annuuniiise L. plantarum (12 loleian) L. lactis
(5 Tolwtan) L. acidophillus (2 leleian) waz L. casei
(1 Telzan) Srulunaradin 19, 10, 4 uag 1 wanadin auaisu
(Table 2) 3nNA1FAATITRVUINVRINAENAALO ULBA87T 2%
agarose gel electrophoresis uUwdu 2 nqu ldun warade
yuradnilyuiauseuiad 2.5, 3.0 way 3.5 kb Lazauinalng
Uszanas 15 kb wanadeiidwenanuasiuiy 34 wanaiia
Usgnaun8uuin 2.5 kb 91U 19 waraila wuin 3.0 kb
WU 11 wanadla Yua 3.5 kb 917U 2 waalia wazwuIn
15 kb 972U 2 wanadia (Figure 1 wag Table 3)
n139ang unaIadndiduiovesuunifsy Lactobacillus spp.
#2¢/35 RFLP

nsdangunatafiafidwedieis RFLP lagldiouly
RN 3 vin Ao EcoRl, Hindlll wag BamHI WUAMULANGN
wavaa 8 gUuuy feil JUuuui 1 dadaeioulesl Hindll
I#%ua2u DNAuIAUsELIY 0.8 uaz 1.7 kb gﬂLL‘UUﬁ
2 Fadaeroule Hindll l§Fudau DNA auiaUszana 0.5, 0.6
uay 1.9 kb sUuuuil 3 Fadaeteulesl Hindil 1§35 udau DNA
yuInUsEaal 0.6, 1.0 uaz 1.4 kb JUMUUTl 4 dnsioteulul
Hindll 1% @7y DNA 9u1nUszaal 0.8 uag 2.7 kb JULUUT
5 fasaeieulesl EcoRl TaTuau DNA vunnUszanal 0.6 uay
1.9 kb 3UUUT 6 Fndeioules BamHl 1¢Fudau DNA vun
Uszanal 0.5 uaz 2.5 kb ULUUA 7 anunsasdnsieieules
2 wiln (FaAuavade) Ao EcoRl l8Fudau DNA aunaUszanm
0.2 war 2.3 kb war Hindll lédugau DNA vunUszanal 0.7
uar 1.8 kb wazgunuud 8 anunsadasieteulusl 2 vin
(Fnuazase) fe Hindlll [éFudau DNA vwauszanm 1.1, 1.5,
2.5 uay 9.9 kb uazieules BamH 143 udau DNA vuan
Useana 1.8, 3.3 uay 9.9 kb s1waziduauansly Figure 2 Lay
Table 4
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Fermented food Lp LU Lam Lc Lac Lf Lg Total
Pla—som 18 10 9 5 - 2 1 45
Pla-duk-ra 6 6 - - - - - 12
Pla—pang-dang 6 6 3 2 1 - - 18
Kung-som 2 - - - 2 - - 4
Nham-hed-nang—fa 3 - - - - - - 3
Budu 1 - - - 1 - - 2
Pla kem 1 2 - - - - - 3
Tai pla 2 - - - - - - 2
Total 39 24 12 7 4 2 1 89
Lp: L. plantarum, L L. lactis, Lam: L. amylovorus, Lc: L. casei, Lac: L. acidophilus, Lf: L. farciminis, Lg: L. graminis
Table 2 The number of Lactobacillus spp. isolates containing DNA plasmids
. Number of isolates
Name (n: total isolates)
No plasmid 1 plasmid 2 plasmids 3 plasmids
L. plantarum (n=41) 27 5 [ 2
L. lactis (n=24) 19 3 2 1
L. amylovorus (n=13) 12 - - -
L. acidophilus (n=7) 5 - 2 -
L. farciminis (n=3) 3 - - -
L. casei (n=2) 2 1 - -
L. graminis (n=1) 1 - - -
Total 69 9 8 3
Table 3 The DNA plasmids isolated from Lactobacillus spp.
No. Isolates Name Plasmid name Plasmid size (kb) Sources Organisms
1 Lp72/12 pLP2.5-1 2.5 Pla-som L. plantarum
2 Lp/72/19 pLP2.5-2 2.5 Pla-som L. plantarum
3 Lp120/13 pLP2.5-3 2.5 Pla-som L. plantarum
4 Lp120/17 pLP2.5-7 2.5 Pla-som L. plantarum
5 LpPDO4 pLP2.5-4 25 Pla-pang-dang L. plantarum
6 L148/5 pLL2.5-2 2.5 Pla-som L. lactis
7 LL72/9 pLL2.5-5 2.5 Pla-som L. lactis
8 LI72/13 pLL2.5-6 2.5 Pla-som L. lactis
9 Lcas/2 pLC3.0-1 3.0 Pla-som L. casei
10 Lp72/27 pLP2.5-11, pLP3.0-4 2.5,3.0 Pla-som L. plantarum
11 Lp96/14 pLP2.5-5, pLP3.0-2 2.5,3.0 Pla-som L. plantarum
12 Lp96/17 pLP2.5-6, pLP3.0-3 2.5,3.0 Pla-som L. plantarum
13 LIPDO1 pLL2.5-4, pLL3.0-3 2.5,3.0 Pla-pang-dang L. lactis
14 LIPDO6 pLL2.5-1, pLL3.0-1 2.5,3.0 Pla-pang-dang L. acidophillus
15 Lackso1 pLA2.5-1, pLA3.0-1 2.5,3.0 Kung-som L. plantarum
16 LpPD06 pLP2.5-9, pLP3.0-5 25,35 Pla-pang-dang L. plantarum
17 LacKS02 pLA2.5-2, pLA3.5-1 25,35 Kung-som L. acidophillus
18 LIPRO3 pLL2.5-3, pLL3.0-2, pLL3.5-1 25,3.0,35 Pla-duk-ra L. lactis
19 Lp72/29 pLP2.5-8, pLP3.0-1, pLP15-1 2.5,3.0,15 Pla-som L. plantarum
20 Lp120/31 pLP2.5-10, pLP3.0-6, pLP15-2 2.5,3.0, 15 Pla-som L. plantarum
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Table 4 The approximate fragments size of the extracted plasmids DNA from RFLP classification

Groups Plasmid name Plasmid Fragment DNA size (bp)
size (bp) Hindlll EcoRl BamHI
1 pLP2.5-1 2500 800, 1700 - -
pLP2.5-2 2500 800, 1700 - -
pLP2.5-3 2500 800, 1700 - -
pLP2.5-7 2500 800, 1700 - -
pLP2.5-11 2500 800, 1700 - -
pLL2.5-2 2500 800, 1700 - -
pLL2.5-3 2500 800, 1700 - -
pLL2.5-5 2500 800, 1700 - -
pLL2.5-6 2500 800, 1700 - -
pLA2.5-1 2500 800, 1700 - -
pLA2.5-2 2500 800, 1700 - -
2 pLP3.0-1 3000 500, 600, 1900 - -
pLP3.0-2 3000 500, 600, 1900 - -
pLP3.0-3 3000 500, 600, 1900 - -
pLP3.0-5 3000 500, 600, 1900 - -
pLL3.0-1 3000 500, 600, 1900 - -
pLL3.0-3 3000 500, 600, 1900 - -
3 pLA3.0-1 3000 600, 1000, 1400 - -
4 pLL3.5-1 3500 800, 2700 - -
pLA3.5-1 3500 800, 2700 - -
5 pLP2.5-4 2500 - 600, 1900 -
pLP2.5-5 2500 - 600, 1900 -
pLP2.5-6 2500 - 600, 1900 -
pLP2.5-9 2500 - 600, 1900 -
pLL2.5-1 2500 - 600, 1900 -
pLL2.5-4 2500 - 600, 1900 -
pLP3.0-4 3000 - 600, 1900 -
pLP3.0-6 3000 - 600, 1900 -
pLL3.0-2 3000 - 600, 1900 -
6 pLC3.0-1 3000 - - 500, 2500
7 pLP2.5-8 2500 700, 1800 200, 2300 -
pLP2.5-10 2500 700, 1800 200, 2300 -
8 pLP15-1 15000 1100, 1500, 2500, 9900 - 1800, 3300, 9900
pLP15-2 15000

15000 _,
5000,

4000—>
3000~

500 »

Figure 1 Plasmid profile of Lactobacillus spp.: lane 1 molecular mass marker 1 kb plus, lane 2 L. plantarum Lp72/29, lane 3 L. plantarum Lp72/12, lane 4 L.
plantarum Lp96/14, lane 5 L. lactis LIPR03, lane 6 L. lactis LIPDO1, lane 7 L. lactis LIPDO6, lane 8 L. plantarum Lp72/27, lane 9 L. plantarum Lp96/17, lane
10 L. acidophillus LacKS01
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Figure 2 Restriction pattern of Lactobacillus plasmids, (A) lane 2 Hindlll digested pLP2.5-1 plasmid, lane 3 Hindlll digested pLL2.5-2, lane 3 Hindlll digested
pLA2.5-1, (B) lane 2 pLP3.0-2 (uncut), lane 3 Hindlll digested pLP3.0-1, lane 4 Hindlll digested pLL3.0-1, (C) lane 2 Hindlll digested pLP15-1, lane 3 BamHI

digested pLP15-1, and lane 1 of all molecular mass marker Lamda DNA Hindlll

35UNANTIVY
nsAnudannsofauenwanadafsueanuunadise
3wa Lactobacillus #7833 alkaline—detergent lysis 41133
UINTFIUVDINITAN ANAIAT AN LE ULBAINUUATT LT Y
Lactobacillus (Lin et al,, 2001; Jie et al., 2017) wazAauUas
ﬁfumauﬂﬁim°wu§qw§waﬁaﬁmﬁLﬁuLaﬁ"w QlAprep spin
miniprep kit (Weber et al., 1998) wumanafinmdueldiiavan
34 wandaila A nuuALSe L plantarum, L. lactis, L.
acidophilus wa L. casei flvunndaus 2.5 - 15 kb wanadad
Wutegeandiuiu 3 warafinnelelyian a1nuuaiiise L.
plantarum (Lp72/29 way Lp120/31) way L. lactis (LIPRO3)
wansdennumnainvatesdl ewSeuifisufusesuneuni
LU WanalaRLoWeUea L. plantarum strain 16 H81uiuannia
10 wanadia (pLpL6A — pLpl6L) vuiakaus 6.46 — 74.08 kb
(Crowley et al., 2013) L. plantarum loloian A15, F31, F32,
F33, F34 uag F35 AALINIINA20819MmuLUeIUseinelnysl
wanafindues o 6 - 8 nanaiadeloluan fuwiadaus 1
- 19.3 kb (Auputinan et al,, 2011) wanadnfLduLoveos L.
reuteri KCTC 3678 ‘W‘UV’FWM@ 6 (Moon et al,, 2008) wag L.
plantarum WCFS1 Wy 3 watada Lawn pWCFS101,
pWCFS102 Wwag pWCFS103 vu1m 1.917, 2.365 way 36.07 kb
(Kranenburg et al., 2005) udu wuafiiiefi dauenldan
msfnuitdlngfinaradadio 1 vie 2 wanafinsololaian
A0AAADINUTIBITUABUNIN 19U WUATILSY L. acidophilus AR
wenanuNminveslsemAlIfanuiinarainfoueiias 2
waadln U 2.3 wag 23 kb LuAilSY L. casei wunataing
Wuowies 1 wanadeselolaian vun 6.5 way 20 kb AUEIAY
(Soomro & Masud, 2007) L. acidipiscis ACA-DC 1533 wu
natada pLACT Yu1m 3.5 kb (Asterie et al,, 2010) L.
plantarum NC7 wuwanailn p256 wu1a 7.2 kb (Sorvig et al,,
2005) wag L. sakei RV332 wuwalain PRV500 vuU1m 13 kb
(Alpert et al., 2003) 1T usu Watl AU LANA1998951U7Y
wanafinluuuaiiSooradumzanmwindeufiondosneiuis

fifuiiAerdestunisnevausrod windousieiu iy Sudl
Vi 9989 UN15IUNIUBET L (promoting growth trait) Bu
Gﬁu‘mummLﬂ?ﬂ@ﬁﬂﬂﬁ'\‘iLL’mé}au (environmental stress
resistant genes) LagduDINTASMUAWEBS LU (bacteriocin
production gene) a'auimg'ﬁumdwﬁﬁsﬁumqa&juuwmaﬁma
WBute (Mills et al., 2006)

wanafinmduiefiuenliiauunna 9 ve W unLIIAgn
vasoulwdAnginig 3 ¥lia Ao EcoRl (GAATTO), Hindll
(AAGCTT) uar BamHI (GGATCC) 1uteulasifififunisans
wuu 6 Tandlelnd (6 cutter) isenumsidiouleieauain
TunsAnwAmnunaInave snaalnf Lo ulevBILUAT LT Y
Vibrio anguillarum (Pedersen et al., 1996) 2INN1SILATIEN
WUATIIUANANTBINHAT LA 8 JULUU wuaduilsums
andveseulwiiiesydaiied Ao Hindill (4 ULUY) EcoRl
(1 3UuUY) wag BamHi (1 JUKUY) wagdliunisandnves
toulesl 2 wila Ao Hindlll iU EcoRl (1 JULUY) uag Hindll
U BamHI (1 3Uwuv) wandliiiudmaradafid uieves
wuaiLse Lactobacillus fignsuiaadlolned i wans 19
aonnsesivlutigluiimnenuiduiiadlelndvewaiaie
Adutaliunnnin 50 ¥1ia (Gao et al,, 2011; Siezen et al,,
2010; Panya et al., 2012)

a3Unan1sdY

wanadaf Lo uLea INLUATLS 8 Lactobacillus spp.
fauonldainomsminesdiuresniald 99famun 4 vun
fi® 2.5,3.0, 3.5 uay 15 kb wuAnLie L. plantarum wag L.
lactis \Buaevusinunaradafduomniian d9uau 1 e 3
naradnnelolyian aunainualsassdinuiindlolng
Tneangiunuaansvaauladdnsmwie EcoRl, Hindlll wag
BamHI uansnsfusianan 8 JUuuy egdlsfinusiasiinsdin
aeuilnalelnavesmaadamoue Inseisutsvesduuu
nanadauaruseiliuanulasaisvemaialnfduienay 399y
sryldimanaiamandannsolddmiuniand alusiugnuas
Tuuuaiisainsnemsle
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AnAnssuUsENA

mu‘iﬁaﬁiﬁ%’unuaﬂfuawmﬂﬂamua'ﬂLa‘%m‘iwmmam%
WWouazuinnssuuszdnUaudseann w.e. 2564 Lazvavaun
anUuidguagiau umIneaeinit

References

Alpert, C. A, Crutz-Le Coqg, A. M., Malleret, C., & Zagorec,
M. (2003). Characterization of a theta-type plasmid
from Lactobacillus sakei: a potential basis for low—
copy-number vectors in Lactobacilli. Applied
Environmental Microbiology, 69(9), 5574-5584.

Association of Official Analytical Chemists (AOAC). (2005).
FDA bacteriological analytical manual. 18" ed.
Washington DC.

Asteri, I. A, Papadimitriou, K, Boutou, E., Anastasiou, R, Pot, B,
Vorgias, C. E., & Tsakalidou, E. (2010). Characterization of
pLACL, a cayptic plasmid isolated from Lactobacillus
acidipiscis and comparative analysis with its related
plasmids. International Joumnal of Food Microbiology,
141(3), 222-228.

Auputinan, P., Tragoolpua, Y., Pruksakorn, S., & Thongwei,
N. (2011). Profile of plasmids in Lactobacilli isolated
from fermented food. Chiang Mai Journal of
Science, 38(4), 648-652.

Chen, C,, Ai, L. Z,, Zhou, F., Ren, J., Sun, K., Zhang, H., Chen,
W., & Guo, B. (2012). Complete nucleotide sequence
of plasmid pST-IIl from Lactobacillus plantarum
ST-lIl. Plasmid, 67(3), 236-244.

Cho, G. S., Huch, M., Mathara, J. M., Van Belkum, M. J., & Franz,
C. M. A. P. (2013). Characterization of pMRI 5.2, a rolling—
circle-type plasmid from Lactobacillus plantarum BFE
5092 which harbours two different replication initiation
genes. Plasmid, 69(2), 160-171.

Crowley, S., Bottacini, F., Mahony, J., & Van Sinderen, D. (2013).
Complete genome sequence of Lactobacillus plantarum
strain 16, a broad- spectrum antifungal- producing lactic
acid bacterium. Genome Announcement, 1(4), e€00533-13.

Eguchi, T., Doi, K., Nishiyama, K., Ohmomo, S., & Ogata, S. (2000).
Characterization of a phage resistance plasmid, pLKS, of silage
- making Lactobacillus plantarum NGRI0101. Bioscience
Biotechnology and Biochemistry, 64(4), 751-756.

Feld, L., Bielak, E., Hammer, K., & Wilcks, A. (2009). Characterization
of a small erythromycin resistance plasmid pLFE1 from the
food-isolate Lactobacillus plantarum M345. Plasmid, 61(3),
159-170.

Gao, Y, Ly, Y., Teng, K. L., Chen, M. L., Zheng, H. J., Zhu, Y.

Q., & Zhong, J. (2011). Complete genome sequence

of Lactococcus lactis subsp. Lactis CV56, a probiotic

strain isolated from the vaginas of healthy women.
Journal of Bacteriology, 193(11), 2886-2887.

Gilbert, C, Robinson, K, Le Page, R W, & Wells, J. M. (2000).
Heterologous expression of an immunogenic pneumococcal
type 3 capsular polysaccharide in Lactococcus lactis.
Infection and Immunity, 68(6) 3251-3260.

Hua, X., Zhou, Y., Feng, Y., Duan, K, Ren, X., Sun, J,, Gao, S.,
Wang, N., Li, J,, Yang, J,, Xia, D., Li, C., Guan, X., Chi, W., &
Liu, M. (2021). Oral vaccine against IPNV based on
antibiotic-free resistance recombinant Lactobacillus
casei expressing CK6-VP2 fusion protein. Aquaculture,
535, 7136425. doi: 10.1016/j.aquaculture.2021.736425

Jie, L., Zhang, H., Zhang, J., Jin, J., Lui, H., & Xie, Y. (2017).
Characterization of four novel plasmids from

Lactobacillus plantarum BMA4. Jundishapur Journal of
Microbiology, 10(11), €12894. doi: 10.5812/jjm.12894

Klaenhammer, T. R. (1984). A general method for plasmid
isolation in lactobacilli. Current Microbiology, 10,
23-28. doi: 10.1007/BF01576043

Lane, D. J. (1991). 165/23S
E. Stackebrandt and M. Goodfellow (eds.), Nucleic
acids techniques in bacterial systematics (pp. 115-
175), New York: John Wiley & Sons.

Lin, C. F., Ho, J. L., & Chung, T. C. (2001). Characterization of

the replication region of the Lactobacillus reuteri

rRNA  sequencing. In

plasmid pTC82 potentially used in the construction
of cloning vector. Bioscience Biotechnology and
Biochemistry, 65(7), 1495-1503.
Liy, Y. Y, Yang, W. T, Shi, S. H,, Lii, Y. J., Zhao, L., Shi, C. W., Zhou, F.
Y, Jang, Y. L, Hy, J. T, Gu, W,, Yang, G. L, & Wang, C. F.
(2017). Immunogenicity of recombinant Lactobacillus
plantarum NC8 expressing goose parvovirus VP2 gene in
BALB/c mice. Journal of Veeterinary Science, 18(2), 159-167.
Mills, S., McAuliffe, O. E., Coffey, A, Fitzgerald, G. F., & Ross, R. P.
(2006). Plasmids of lactococci-genetic accessories or
genetic necessities? FEMS Microbiology Reviews, 30(2),
243-273.
Moon, G. S., Lee, Y. D., & Kim, W. J. (2008). Screening of a novel
lactobacillireplicon from plasmids of Lactobacillus reuteri
KCTC 3678. Food Science and Biotechnology, 17(2), 438-

441.
Nitipan, S., Sritrakul, T., Kunjantarachot, A., & Prapong, S.
(2013). Identification of epitopes in Leptospira

borgpetersenii leucine-rich repeat proteins. Infection,
Genetics and Evolution, 14, 46-57.

Pan, Q., Zhang, L., Li, J., Chen, T., Chen, W., Wang, G., & Yin,

J. (2011). Characterization of pLP18, a novel cryptic

plasmid of Lactobacillus plantarum PC518 isolated



S. Nitipan and P. Saithong / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 8 - 16 15

from Chinese pickle. Plasmid, 65(3), 204-209.
Panya, M., Lulitanond, V., Tangphatsornruang, S., Namwat,

W., Wannasutta, R., Suebwongsa, N., & Mayo, B.

(2012). Sequencing and analysis of three plasmids
TISTR1341
development of plasmid-derived Escherichia coli-

from  Lactobacillus  casei and
L. casei shuttle vectors. Applied Microbiology and
Biotechnology, 93(1), 261-272.

Pedersen, K., Tiainen, T., & Larsen, J. L. (1996). Plasmid
profiles, restriction fragment length polymorphisms
and O-serotypes among Vibrio anguillarum
isolates. Epidemiology and Infection, 117(3), 471-
478.

Siezen, R. J.,, Bayjanov, J., Renckens, B., Wels, M., Van Hijum, S. A.
F. T., Molenaar, D., & Van Hylckama Vlieg, J. E. T. (2010).
Complete genome sequence of Lactococcus lactis
subsp.
bacterium. Journal of Bacteriology, 192(10), 2649-2650.

Siezen, R. J., & Van Hylckama Vlieg, J. E. T. (2011). Genomic
diversity and versatility of Lactobacillus plantarum,
a natural metabolic engineer.  Microbial Cell
Factories, 10(Suppl 1), S3. doi: 10.1186/1475-2859—
10-S1-S3

Soomro, A. H., & Masud, T. (2007). Protein pattern and

plasmid profile of lactic acid bacteria isolated from

lactis KF147, a plant- associated lactic acid

Dahi, a traditional fermented milk product of
Pakistan. Food Technology and Biotechnology,
45(4), 447-453.

Sorvig, E., Mathiesen, G., Naterstad, K., Eijsink, V. G. H., &
Axelsson, L. (2005). High-level, inducible gene
expression in Lactobacillus sakei and Lactobacillus
plantarum using versatile expression vectors.
Microbiology (Reading), 151(Pt7), 2439-2449.

Suphatpahirapol, C., Nguyen, T. H., Tansiri, Y., Yingchutrakul,
Y., Roytrakul, S., Nitipan, S., Wajjwalkul, W., Haltrich,

(2019).

Expression of a leptospiral leucine-rich repeat

D., Prapong, S., & Keawsompong, S.

protein using a food-grade vector in Lactobacillus
plantarum, as a strategy for vaccine delivery. 3
Biotech, 9, 324. doi: 10.1007/513205-019-1856-8

Van Reenen, C. A, Chikindas, M. L., Van Zyl, W. H., & Dicks, L. M. T.
(2003). Characterization and heterologous expression of a
class lla bacteriocin, plantaricin 423 from Lactobacillus
plantarum 423, in Saccharomyces cerevisiae. International
Journal of Food Microbiology, 81(1), 29-40.

Wang, Z, Yu, Q,, Gao, J,, & Yang, Q. (2012). Mucosal and systemic
immune responses induced by recombinant Lactobacillus
spp. expressing the hemagglutinin of the avian influenza
virus H5N1. Clinical and Vaccine immunology, 19(2), 174~
179.

Weber, S., Horn, R., & Friedt, W. (1998). Isolation of a low-
copy plasmid from agrobacterium using QlAprep
technology. QIAGEN News No. 5 1998, 7.

Zang, Y., Tian, Y., Li, Y., Xue, R,, Hu, L., Zhang, D., Sun, S,
Wang, G., Chen, J., Lan, Z,, Lin, S., & Jiang, S. (2020).
Recombinant Lactobacillus acidophilus expressing
S1 and S2 domains of porcine epidemic diarrhea
virus could improve the humoral and mucosal
immune levels in mice and sows inoculated orally.
Veterinary microbiology, 248, 108827.

Zhang, Z., Man, C,, Sun, L., Yang, X., Li, M., Zhang, W., &
Jiang, Y. (2019). Short communication: Complete
genome sequence of Lactobacillus plantarum J26,
a probiotic strain with immunomodulatory activity.
Journal of Dairy Science, 102(12), 10838-10844. doi:
10.1016/j.vetmic.2020.108827

Zhu, J., Sun, J.,, Tang, Y., Xie, J., & Wei, D. (2020). Expression,
characterization and structural profile of a

heterodimeric 3—galactosidase from the novel strain

M2011381. Process

Lactobacillus curieae

Biochemistry, 97, 87-95.



S. Nitipan and P. Saithong / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 8 - 16 16

Research article

Isolation and identification of DNA plasmids of Lactobacillus spp.
isolated from traditional food in Southern Thailand

Supachai Nitipan!® and Pramuan Saithong?

IMicrobial Technology for Agriculture, Food and Environment Research Center, Thaksin University, Phatthalung

campus, Phapayom, Phatthalung, 93210

? Department of Applied Microbiology, Institute of Food Research and Product Development, Kasetsart

University, Bangkok, 10900

ARTICLE INFO
Avrticle history

Received: 28 June 2022
Revised: 16 August 2022
Accepted: 20 August 2022
Online published: 31 August 2022
Keyword

DNA Plasmid
recombinant protein
vaccine

lactic acid bacteria
fermented food

ABSTRACT

Lactobacillusis lactic acid bacteria (LAB), which have been found in various fermented foods. Recently,
Lactobacilluswas used as a host—cell bacteria to produce the recombinant protein. These proteins were
antigens that could produce the immunity against several diseases. Additionally, antigen—producing
Lactobacillus could use directly as edible vaccine via mixing with feed and drinking water, reducing
the protein purification process. DNA plasmids of Lactobacilluswere specific and differentwith plasmid
of gram’s negative bacteria. The novel DNA plasmids were found and developed. The most of those
plasmid DNA are patented in many countries. The aims of this research were to isolate and classify
the DNA plasmids of Lactobacillusisolated from traditional fermented foods sampling around Southem
area of Thailand namely Pla-som, Pla-duk-ra, Pla-pang-dang, Kung-somand Nham-hed. The twenty
of eighty—nine isolates were isolated DNA plasmid. A total thirty— four DNA plasmids were found in
L. plantarum, L. lactis, L. acidophilusand L. casei. There were one to three DNA plasmids per isolate,
with DNA plasmid sizes ranging between 2.5 to 15 kb. Restriction fragment length polymorphism
(RFLP) identification revealed that all DNA plasmids had eight distinct enzyme recognition sites
for EcoRl, Hindl1l and BamHI.
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