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1. MO PAU

Bacteriocin cta vi khuan lactic 12 mot trong nhitng huéng da va dang duoc quan tim cia
cong nghé sinh hoc hién dai. Cac bacteriocin ctia vi khuin duge xem 1a ¢6 tiém nang to 1én
trong bao quan vi héu hét vi khuén lactic dugc coi 12 an toan. Bacteriocin cuia vi khuan lactic
duoc coi 1a nhan td e ché ty nhién, ngan ngira nhing v1 khuén gy bénh va gay thdi hdéng trong
thuc pham [3, 4]. Vi vy ngay cang c6 nhiéu phat hién vé bacteriocin méi do vi khudn lactic sinh
ra [1, 11,]. Chinh vi vdy, trong nghién ctru nay dinh tén loai ctia chung sinh bacteriocin cao dé
bude dau c6 thé biét bacteriocin duoc sinh ra tir loai nao thude nhém nao. Trudce day phan loai vi
sinh vat theo cdc phuong phdp truyén théng duwa cdc dic tinh hinh théi, sinh 1i va héa sinh ..
[12] Cdc dac trung nay doi khi cing bdc 16 nhing han ché dan dén nhiéu trudng hop phai xic
dinh Iai t€n phan loai cia mot sO vi sinh vat. Tir nhiing han ché trén cung voi nhiing tién bo
trong sinh hoc phan tir d@ m¢ ra kha nang tmg dung htru hi¢u trong phan loai hoc va nghién ctru
da dang vi sinh vat. Néu nhu céc phuong phap truyen thong chi ¢6 thé tap trung trén nhing dbi
tuong vi sinh vat nudi cay duogc thi phuong phap sinh hoc phan tir ¢6 thé ap dung di voi ca
nhitng vi sinh vat nudi céy dugc va nhiing vi sinh vat khong nuoi céy dugc [12]. Pac biét vi
khuén lactic 12 mdt nhém rat nhiéu chi va ngay trong mot chi ciing ¢6 sy da dang rat 16n vé loai
nén thuong khé khi sir dung phuong phdp truyén théng dé xdc dinh chiing ngay ca & muc chi. Vi
vay, nghién ctru nay tap trung vao ing dung Ki thuat sinh hoc phan tur dya trén phan tich dir liéu
trinh tu gien pheS dé xdc dinh chung vi khuan lactic sinh bacteriocin cao tir nem chua. Trong
thoi gian gan ddy, mot doan gien pheS ngén rit dwoc quan tAm nhu mot ing ctr vién tiém ning
dé xdc dinh mdi quan hé phét sinh loai. Gien pheS ma ho4 cho protein phenylalanyl — tRNA
synthase, day la protein déng vai tro la enzim c6 tac dung xic téc cho viéc chuyen phenylalanine
dén tRNA d& tham gia vao qud trinh sinh tong hop protein [2,7]. Pd c¢6 nhiéu nghién ctru cho
thiy rang str dung doan gien ngén ma héa cho mot protein nao d6 nhu mot dung cu hiru hidu dé
xéac dinh cdac loai hon 1a str dung gien ribosomal vi chiing cho ti 1€ khic nhau 16n va cho phép su
phan biét cao ciia cic loai gin nhau trong nhém vi khuan lactic hon hau hét xdc dinh nhd phan
tich trat ty gien 16S rRNA [5, 6, 8]. San pham PCR la mot doan gien dai 450 base pair [9]. Day
l1a cong cu rét ¢6 gid tri trong phén tich nguon goc phadt sinh loai cua cic chung.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Chung vi khudn lactic sinh bacteriocin cao da dugc phén 1ap tir m?}u nem chua Ha Noi (ki
hiéu chung DV4.10). Chﬁpg DV4.10 thuoc gram (+), t€ bao hinh cau, khong cé hoat tinh
catalase, c6 hoat tinh sinh tong hgp bacteriocin.

2.2. Phwong phap nghién ciru
2.2.1. Phurong phdp tdch chiét DNA

Chung sinh bacteriocin manh nay dwoc nudi cy trong mdi truong MRS agar (Oxoid) tai
30°C trong 24 gio. Chung nay duoc ma héa R-42380 (DV4.10). DNA genomlc cua ching dugc
tach chiét theo phuong phap cua Gevers et al. 2001 [5]. Sau khi nudi cay dugc 24 gio, sinh khéi
té bao dugc chuyén vao dng eppendorf va dugc rira v6i 800 pl TES. Li tam 10 phut téc do 5000
vong trong 1 phiit & 4°C, loai bo phan dung dich thu sinh khoi té bao dé bao quan trong tu lanh -
20°C (t6i thiéu 1 gior - t6i da 1 tudn). Tiép theo tién hanh tach chiét DNA theo cdc bude sau:

Rira t& bao (1am tan lanh - rira t& bao v&i 400 pl TES — li tim 5 phiit tc d6 1000 vong trong
1 phiit & 4°C — loai bo phin dung dich).

Ph4 v& té bao (cho 300 ul STET vao eppendorf c¢6 chita t& bao & trén — Thém 75 ul
lysozyme — mutanolysine — Dé 37°C trong 60 phiit — Cho 40 ul SDS 20% 4m & 37°C - Thém
10 mg cét tring — Lac manh 60 gidy — Giit & 37°C trong 10 phit - Tiép tuc giit & 65°C trong
10 phut).

Tinh sach dung dich DNA: thém 100 pl dung dich dém TE — cho 515 ul hdn hgp dung dich
phenol: chloroform: isoalmylalcohol thep ti 18 24 : 24 : 1 — li tim 5 phit téc do 13000 vong
trong 1 phiit & 4 °C — chuyén phéan dich ndi sang 6ng eppendorf méi.

Két tia DNA: cho 70 pul NaCl 5M va 1 ml isopropanol lanh - dao nguoc eppendorf 1 - 2 1an
dé tia DNA, li tim 30 phiit tdc d6 13000 vong trong 1 phiit & 4 °C - d6 bo dich nbi mot cach nhe
nhang

Rira va 1am khé DNA: cho 500 pl ethanol 70% lanh - li tim 5 phit téc d6 13000 vong trong
1 phit & 4°C - d6 b6 dich ndi mot cach nhe nhang - 1am kho trén gidy thdm, dé kho ty nhién
trong khong khi khoang 20 phit — thém 100 — 150 pl dung dich TE — bao quan DNA & - 20°C —
ngay tiép theo cho thém 1,5 ul RNAase 10 mg/ml va u & 37°C trong 1 gid.

Chat luong va do tinh sach DNA dugc kiém tra bang cdch do quang phd ¢ bude séng 234,
260 va 280 nm (SpectraMax Plus384, Molecular Devices, California, USA) va dién di trén gel
1% w/v agarose trong 45 phiit ¢ dién thé 75V cua 5 pL DNA trén véi 2 pL loading dye (4 g
sucrose va 2,5 mg bromophenol blue hoa tan trong 6 mL dém TE). Marker duoc st dung la
SmartLadder, Eurogentec, Searing, cua Bi.

2.2.2. Phuong phdp khuéch dai PCR cho giai trinh ty gien pheS

Mbdi  PheS-21-F  (5-CAYCCNGCHCGYGAYATGC-3') va  PheS-22-R  (5-
CCWARVCCRAARGCAAARCC-3") duoc ding dé nhan 1én doan gien pheS [6]. Phan ung
duoc tién hanh véi DNA pha loang (OD=1). Thé tich PCR ciia 50 pl gom 5 ul ciia 10x PCR
buffer (15 mM MgCl,), 5 ul deoxynucleoside triphosphates (2 mM ctia mdi loai dNTP), 0,5 pL
ctia mdi mdi (50 uM), 1 pL Taq polymerase (1U pl™), 37 pL nuéc cét, val pl cua dung dich
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DNA. PCR dugc thuyc hién st dung mdy GeneAmp PCR 9600 thermocycler (Applied
Biosystem). Chu trinh nhiét bao gém (1) 5 phit ¢ 95°C, (2) 3 chu trinh 1 phiit & 95°C + 2 phuit
15 gidy 6 46°C + 1 phit 15 gidy 6 72 °C, 30 chu trinh 35 gidy Y 95°C + 1 phut 15 gidy ¢ 46°C +
1 phiit 15 gidy ¢ 72°C, (4) cudi cung 7 phit 72°C [6]. San pham PCR duoc kiém tra bang céch
lay 5 pl san pham PCR véi 2 pl cia loading dye, dién di trén gel agarose 1% & 75 V trong 45
phiit. Marker duogc sir dung 12 SmartLadder, Eurogentec, Searing, ciia Bi. Sau khi kiém tra néu
san phim PCR c6 kich thudc ding nhu kich thudc cta doan gien pheS s& dugc tinh sach nhd sir
dung hé théng mang loc Nucleofast 96 PCR (Macherey - Nagel). Tiép theo d6 dé giai trinh ty
gien pheS thi san phém PCR vura tinh sach ¢ trén s& dugc chay PCR lan thi hai. Thé tich PCR 1a
10 ul gom 3 pl san pham PCR da duoc tinh sach, 1.857 ul nude cét, 1,857 pl 5 x dung dich dém
sequencmg, moi 3 pl (4 uM) mdi xudi va mdi nguoc tich biét, Bigdye 0,286 pl. Chuong trinh
nhiét gdm 30 chu trinh 15 gidy & 96°C + 1 gidly & 35°C + 4 phiit & 60°C. Sau d6 10 ul san phim
PCR cho mdi xudi va 10 pl san pham PCR cho mdi nguoc duoc chuyén vao 2 giéng cia dia 96
giéng va thém 45 pl sung dich SAM, 10 pl XTerm. Giai trinh ty dwoc thuc hién nhd mdy ABI
PRISM 3100 (Applied Biosystem).

2.2.3. Phuong phdp phan tich trinh tw gien pheS va xdc dinh loai

S4 liéu trinh tu thd duge chuyén dén AutoAssemble software 1.40 (applied Biosystem)
hodc GeneBuilder (Applied Maths), trinh ty lién tuc cta gien PheS dugc xac dinh. Trinh ty lién
tuc nay s& duge nhap vao chuong trinh Bionumeric 5.1 (Applied Maths), gi tri twong dong cua
cdc loai va cay phan loai dugc tao ra dya vao phuong phap neighbourjoining va maximum-
parsimony [10]. Trinh ty ctia ching nay dugc so sidnh véi cidc loai trong ngan hang gien
BCCM/LMG cua Dai hoc Gent (Gent, Bi) hodc chudi DNA nay dugc so sanh véi ngén hang
trinh tu nucleotit quoc té (EMBL) va thuc hién nho st dung chuong trinh FASTA dé xdc dinh
loai c6 mbi lién quan gan nhit da biét cua trinh ty trong phan gien pheS.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chét lwong va dd tinh sach DNA ciia chiing DV4.10

M. Marker
1.DV4.10

Hinh 1. Chat lugng va d¢ tinh sach DNA ciia chiing DV4.10 trén gel agarose 1%

DNA genomic cta ching DV4.10 duoc tich chiét theo phuong phép ctia Gevers et al. 2001
[5] nhu protocol trong ph?m 2.1. Chét Iwgng va d6 tinh sach DNA duoc kiém tra b?"mg cach dién
di trén 1% w/v agarose trong 45 phit & dién thé 75V ciia 5 pL DNA tron véi 2 pL loading dye.
Két qua dugc chi ra trong hinh 2.
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Hinh 1 cho thiy sau khi chay dién di miu DNA genomic cia chung DV4.10 chi thu mot
vach dam c6 kich thudc 16n hon 10000 bp. Chung té tich chiét DNA cua chung DV4.10 da
thanh cong, khong c6 hién tiéng dirt gly DNA va khong 1dn RNA.

3.2. San phim PCR doan gien pheS ciia chiing DV4.10

Sau khi DNA cua ching DV4.10 téch chiét, tién hanh nhan doan gien pheS véi céc primer
va protocol nhu phan 2.2. San phdm PCR duoc chay dién di trén gel agarose 1% . Két qua dién
di san pham PCR da thu dugc mot biang khoang 450 bp (hinh 2) tuong tmg véi kich thudce cua
doan gien PheS [9]. Nhu vay, khuéch dai doan gien PheS ciia chung DV4.10 da cho két qua tét.

M. Marker
1.DV4.10

450bp> K N 400 bp

200 bp

Hinh 2. San pham PCR doan gien pheS cia DV4.10 trén gel agarose 1%

3.3. Giai trinh tw DNA ciia chiing DV4.10 va xac dinh loai

Bang 1. Xéc dinh loai cua chiing DV4.10 nho so sanh v6i ngin hang trét tu

nucleotide (EMBL)
Chiing | Loai c6 mdi quan hé gin nhit % ID | Accession no.
Lactococcus lactis subsp. lactis 98 EM_PRO:AE005176
DV4.10 | Lactococcus lactis subsp. lactis 97,8 EM_PRO:CP001834

Lactococcus lactis
subsp.cremoris 92,4 EM_PRO:CP000425

Lactococcus lactis
subsp.cremoris 92,2 EM_PRO:AM406671
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Ro.®...%8...%...8 .8 %
o Lactobacillus nagelii LMG 21593T
754 Lactobacillus salivarius LMG 9476
o s1d Pediococcus pentosaceus LMG 10478
B Pediococcus acidilactici LMG 13369
Lactobacillus plantarum LMG 18027
a2l Streptococcus dysgalactiae subsp. equis. LMG 15851
69.9] o Streptococcus phocae LMG 16736
m| Enterococcus aquimarinus LMG 16612
Enterococcus aquimarinus LMG 16607T
Lactococcus lactis subsp. lactis LMG 7930
8 100] Lactococcus lactis subsp. lactis LMG 8516
995/ | Lactococcus lactis subsp. lactis LMG 9471
97.4 Lactococcus lactis subsp. lactis LMG 6890T
926 "R-42380 (DV4.10
Lactococcus lactis subsp. cremoris LMG 8505

Hinh 3. Cay phét sinh ching loai cia DV4.10 dugc so sdnh voi cdc loai trong ngn hang gien
pheS ciia BCCM/LMG cua Pai hoc Gent (Gent, Bi), s0 Bootstrap (> 50), thudc do thé hién
10 nucleotit khic nhau trén 100 nucleotide so sanh

Sau khi kiém tra néu san pham PCR c¢6 kich thudc diing nhu kich thudc ctia doan gien pheS
s€ duogc tinh sach , chay PCR v6i moi xudi, mdi ngugc tich bi¢t va st dung chuong trinh nhiét
nhu da miéu ta trong phé‘m 2.2. Trinh ty cda ching nay dugc so sdnh vdi cdc loai trong ngin
hang gien BCCM/LMG cua Pai hoc Gent (Gent, Bi) hodc doan DNA nay dugc so sanh véi
ngan hang trinh tu nucleotit quéc t& (EMBL) va thyc hién nhd sir dung chuong trinh FASTA dé
xdc dinh loai ¢6 mdi lién quan gan nhit da biét cua trinh tu trong phan gien pheS. Két qua dugc
trinh bay ¢ bang 1 va hinh 3.

Nhu vdy, khi so sanh trinh ty gien pheS cua chung DV4.10 véi ngan hang trinh ty
nucleotide quoc té (EMBL) nho st dung chuong trinh FASTA thi chung nay ¢6 moi lién quan
gan nhét véi loai Lactococcus lactis subsp. lactis glong nhau vé trinh ty 1én 98% sau d6 dén
gidng véi loai Lactococcus lactis subsp.cremoris 12 92,4% (bang 1). Nhu vdy, chung nay 12 loai
Lactococcus lactis subsp. lactis. Két qua nay ciing twong dong véi két qua khi so sanh chung nay
v&i ngan hang gien pheS cua cic loai vi khuén trong ngan hang gien cia BCCM/LMG cua Dai
hoc Gent (Gent, Bi). Khi dua dén ngan hang gien cuia BCCM/LMG cua DPai hoc Gent, Bi thi
chung DV4.10 dugc nhan mdt s6 R-42380 (DV4.10). O ngan hang gien nay chung DV4.10 c6
trinh tu tvong ddng véi chung LMG7930, LMG8516, LMG9471, LMG6890T céc ching nay
déu 1a loai Lactococcus lactis subsp. lactis. Su twong dong vé trinh ty gien PheS cia chung
DV4.10 véi céc chung nay 12 97,4%. Trong khi d6 ching DV4.10 ¢6 trinh ty twong dong 92,6%
voi LMG 8505 (Lactococcus lactis subsp.cremoris) (hinh 3).

Qua cic két qua trén thi ching DV4.10 la loai Lactococcus lactis subsp. lactis.

4. KET LUAN
B?mg ki thuat phéan tich trinh ty gien pheS, dd xac dinh ching (DV4.10) c6 hoat tinh sinh

téng hop bacteriocin manh 1 loai Lactococcus lactis subsp. lactis. Nhu vdy, voi viée st dung
doan gien ngan ma héa cho mot protein nao do, gien pheS ma hod cho protein phenylalanyl —
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tRNA synthase nhu mét dung cu hitu hiéu dé xdc dinh cic loai va cho phép phan biét cao giira
cac loai gan nhau trong nhém vi khuan lactic.

Loi cam on. Tac gia xin dwgc cam on sy hop tac cda phong thi nghiém Vi sinh véat cda treong
Dai hoc Ghent, Bi tao didu kién dé tac gia thwe hién nodi dung nghién ctvu nay va cam on tat ca
cac dong nghiép.
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SUMMARY

PHES GENE SEQUENCE ANALYSIS FOR THE IDENTIFICATION OF A
LACTIC ACID BACTERIUM PRODUCING BACTERIOCIN FROM NEM CHUA

The aim of this study was to identify species level of producing bacteriocin strain isolated
from Ha Noi nem chua (DV4.10) by pheS gene sequencing analysis. Genomic DNA DV4.10
was extracted. Then pheS gene was run the first PCR with PheS-21-F
(5'-CAYCCNGCHCGYGAYATGC-3') and PheS-22-R (5'-CCWARVCCRAARGCAAARCC-
3"). PCR product was checked by by electrophoresis on a 1% (wt/vol) agarose gel at 75 V for 45
min with marker (SmartLadder, Eurogentec, Searing, Belgium). PCR product of DV4.10
collected a bold band at 450 bp position similar to size of pheS gene [6]. This PCR product
continued to run the second PCR with seperated primer, purified, sequenced and comparated to
sequencing of known sequence database in EMBL or BCCM/LMG collection of Gent
university, Belgium. The result showed that DV4.10 is Lactococcus lactis subsp. lactis species.
Thus, the pheS gene sequence provides a useful tool. It have a higher discriminatory power for
reliable identification of species level.
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