TAP CHI KHOA HOC TRUONG DAI HOC TRA VINH, SO 40, THANG 12 NAM 2020

DOI: 10.35382/18594816.1.40.2020.625

DAC DIEM CHUNG VI KHUAN Lactobacillus plantarum UL487
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CHARACTERISTICS OF THE STRAIN Lactobacillus plantarum UL487
ISOLATED FROM TOFU (HUE)

Nguyen Thi Anh Dao', Hoang Van Vinh?, Nguyen Quynh Uyen?

Tém tat — Lactobacillus plantarum da
duogc ung dung rong rdi, ddc biét la trong
linh vuc chdam soc siic khoe cho con nguoi
va vdt nuoi. Trong bai bdo nay, bén canh
nghién citu hinh thdi khudn lac va hinh
thdi té bao, chiing toi thuc hién nghién ciiu
khd ndng khdng mét sé vi khudn gdy bénh
va trinh tw gen ma hoa cho bacteriocin
PInA, PInEF ciing nhu gen ma hoa cho
protein soc lanh (cold shock protein, csp)
cua chung L. plantarum ULA87 phdn ldp
tiv mau chao (Hué) bang phwong phdp
khuéch tdn trén dia thach va tdch dong
gen. Két qud cho thdy: i) hinh thdi khudn
lac va hinh thdi té bao ciia chiing UL487
ddic trung cho vi khudn lactic; ii) chiing vi
khudn ULA87 cé hoat tinh iic ché cdc vi
khudn gdy bénh nhu Staphylococcus au-
reus VICCB 658, Bacillus cereus VICCB
613 va Salmonella enterica VICCB 480;
va iii) trinh tw cdc gen PlnA, PInEF va
amino acid ciia Csp c6 do tuong dong lan
luot la 96%, 99%, 94% vai cdc gen va pro-
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tein twong itng cia vi khudn L. plantarum
co trong co so dit liéu ti ngdn hang gen.

Tiwe khoa: bacteriocin, Lactobacillus
plantarum, protein soc lanh, tich dong
gen, vi khudn lactic.

Abstract — Lactobacillus plantarum is
widely used in many fields, especially
in medicine. In this study, besides the
strain’s morphology (i.e, the colony and
the cell under microscrope and scan elec-
tronic microscope), antibacterial activi-
ties against some pathogenic bacteria and
the nucleotide sequences encoded for bac-
teriocin PlnA, PInEF and the cold shock
protein (Csp) of L. plantarum UL487
isolated form Tofu (Hue) were studied
by agar diffusion method and cloning.
The results showed that: i) the morphol-
ogy of the colony and the cell of the
strain were typical for lactic acid bac-
teria; ii) UL487 owned antibacterial ac-
tivities against some pathogenic bacteria
such as Staphylococcus aureus VITCCB
658, Bacillus cereus VICCB 613 and
Salmonella enterica VICCB 480; and iii)
the nucleotide sequences encoded for bac-
teriocin PlnA, PInEF and the amino acid
of the cold shock protein (Csp) of the
strain were 96%, 99% and 94% identical
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to those of the L. plantarum in the Gen
Bank, respectively.

Keywords: antibacterial activity, bac-
teriocin, cold shock protein, lactic acid
bacteria, Lactobacillus plantarum.

. DAT VAN DE

Lactobacillus n6i chung va Lactobacil-
Ius plantarum néi riéng da cho thiy nhiing
ting dung rong rdi trong cong nghiép ché
bién/bdo quén thuc phdm ciing nhu trong
linh vuc y té. Trong hai linh vuc trén, vi
khuan nay da dugc st dung vdi vai tro 1a
gibng khdi dong (starter culture) va trong
vai tro probiotic [1]. Mot trong nhung dac
tinh ndi bat & cac chiing vi khuén lactic n6i
chung va Lb. plantarum néi riéng la kha
ning sinh tong hgp bacteriocin. Bacteri-
ocin 1a chét khdng khuin dugc sinh tdng
hop bang con dudng ribosome va dudc
ung dung rong rai trong cac linh vuc nhu'y
dugc va cong nghé thuc pham [2]. Ddi vé6i
Lb. plantarum, bacteriocin dudc cong bd
trong nhiéu nghién ciu 12 dang hai pep-
tit (two-peptide bacteriocin) nhu PInEF,
PInJK [3], [4]. Cing nhu cdc vi khuin
lién quan dén thuc phdm, Lactobacillus
noi chung va Lb. plantarum no6i riéng chua
gen ma hoa cho cold shock protein (Csp).
Nhiéu nghién ciiu di cho thdy vai tro cia
gen nay trong viéc ting do séng sot clia vi
khuan lactic khi thay d6i nhiét do [5], [6].
Déi véi Lb. plantarum NC8, ba gen CspL,
CspP, va CspC ma hoa cho céac cold shock
protein c6 do tuong dong cao da dudc bdo
céo trong nhiéu nghién ciu [7].

Do PIn regulon la dic trung ctia nhiéu
loai Lb. plantarum, trong d6 PlnA 1a yéu
t6 cadm ting qua trinh phién ma va locus
PInEF phan bd rong rii  cic loai nay [8]
nén trinh tu nucleotide ma hoéa cho PlnA,
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PInEF dudc ching t6i trinh bay trong
nghién ciu & day. Ngoai ra, d€ dong gop
thém thong tin vé ching Lb. plantarum
UL487, trinh tu amino acid cia Csp &
chung nay ciing dugc chung toi nghién ciu
budc dau. Két qua cho thiy, trinh tu cic
gen PInA, PInEF va amino acid cua Csp
c6 do tuong dong lan ludt 12 96%, 99%
va 94% vGi cac gen va protein tuong ung
ctia vi khuén L. plantarum c6 trong co s
dit liéu tr ngan hang gen. P& gép phan
md rong céac ung dung, dic di€m hinh thai
(hinh 4nh khuén lac, té bao duéi kinh hién
vi phéan pha va kinh hién vi dién ti quét) va
kha ning khdng mot sb loai vi khuan gay
bénh ctia chiing vi khuin ndy ciing dudc
trinh bay trong nghién ctu nay.

II. VAT LIEU VA PHUONG PHAP

NGHIEN cUU

A. Vit liéu nghién cuu

L. plantarum UL487 phan lap ti mau
chao ctia Hué dudc luu gitt tai Phong Cong
nghé Enzym va Protein — Vién Vi sinh vat
va Cong nghé sinh hoc, Pai hoc Qudc gia
Ha Noi. Cac chung vi sinh vat gay bénh su
dung trong nghién ctiu dugc cung cip bdi
Béo tang Gibéng chuén Viét Nam.

Céc cidp mdi st dung trong nghién ctiu
dugc trinh bay 6 Bang 1.

B. Phuong phdp nghién ciu

1) Quan sdt hinh thdi khudn lac va hinh
thdi té bao: Sau khi hoat héa trén dia
thach MRS (hang LAB, Neogen Company
USA), hinh thdi khuédn lac clia ching vi
khuan dugc md ta dua trén cidc quan sat
trén dia thach MRS nay. Hinh thdi té bao
dudc quan sat dudi vat kinh soi dau 100 X
clia kinh hi€n vi phan pha Axio Zeiss tai
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Bang 1: C4c ciip moi st dung

Tén moi Trinh tu 5’ - 3’ Muc dich

PlnA F GTACAGTACTAATGGGAC

PInAR CTTACGCCAATCTATACG Khuéch dai doan 450 bp va 428 bp trong gen ma héa cho
PInEF F GGCATAGTTAAAATTCCCCCC PInA va PInEF tuong tng [9]
PInEF R CAGGTTGCCGCAAAAAAAG

CsplaF | GGTTTAATGTAGACAARGGNTTYGGNTTYAT | Khuéch dai doan 178 bp trong gen Csp ma héa cho cold
CsplaR |  TAGTAGGTACCRTTNGCNGCYTGNGGNCC shock protein [3]

MI3 F GTAAACGACGGCCAGT Cip mdi thuong pham dua trén trinh tu vector pPGEM
MI13 R CAGGAAACAGCTATGAC (Promega)

Vién Vi sinh vat va Cong nghé sinh hoc,
Pai hoc Quéc gia Ha Noi. Hinh thai té bao
dudc quan sat dudi kinh hién vi dién ti
quét tai Vién V€ sinh Dich t€ Trung uong.

2) Tdach dong doan gen md hoa cho
PInA, PInEF va Csp trong vector pGEM:
Tach chiét DNA genome st dung lam
khudn trong phan ing PCR dudgc thuc hién
theo phuong phap cia Sambrook [10].
Hén hop phan tng PCR 25 ul gom: 0,5
pl DNA (~100 ng), 1 ul mdi xudi (10
pmol), 1 ul modi ngude (10 pmol), 12,5 ul
master mix 2x, 10 ul H,O. Chuong trinh
PCR 12 95°C: 03 phuit, tiép sau 1a 30 chu
ki (95°C: 30 giay, 55°C: 30 giay va 72°C:
30 gidy) va két thic bang 72°C: 10 phuit.
Sau khi ki€m tra trén gel agarose 1%, sén
phdm PCR dugc tinh sach va bién nap vio
vector pPGEM (Promega) theo ding huéng
din ctia hang Promega. Céc khuan lac bién
nap dudc kiém tra su c6 mit cia doan chén
theo phuong phap PCR véi cip mdi dic
hiéu cho tling gen va cip mdi thuong pham
M13. Sau d6, nhitng plasmid c6 san pham
PCR véi kich thuéc phut hgp theo 1i thuyét
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dugc gtii dén Hang 1st Base (Singapore)
dé x4c dinh trinh tu.

3) Hoat tinh khdng khudn: Hoat tinh
khang khuin dudc phat hién bang phuong
phap khuéch tan trén dia thach. Dich nudi
cy ching vi khuan UL487 sau khi chinh
pH dén 5,5 — 6 dudc nhd vao cic giéng
trén moi truong LB (Hang LAB, Neogen
Company USA) da chia vi khudn thi
nghiém va dudc u ¢ 37°C. Hoat tinh khang
khuén dugc quan sét sau 48 gi va duong
kinh vong khang khuan dudc xdc dinh theo
cong thic: Dy(mm) = D — d; trong d6: Dy:
dudng kinh vong khang khuan xung quanh
giéng, D: duong kinh vong khang khuén
(bao gdom ca dudng kinh giéng thach), d:
dudng kinh giéng thach. Pudng kinh vong
khang khuan dugc lay theo gid tri trung
binh ctia ba 1an 1dp lai thi nghiém [2].

4) Phuong phdp tin sinh: Chuong trinh
phan mém BLAST dudc st dung dé so
sanh trinh ty tuong dong gitta cac doan
gene. Két qua trinh tu doan gene trong
nghién cuu dudc tai trén trang web va
chuong trinh nay hién thi phan trim tucng
dong véi cdc trinh tu gene tuong ting da c6
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trong c¢d s6 du licu [11].

. KET QUA VA THAO LUAN

1) Hinh thdi khudn lac va hinh thdi té
bao: V6i muc dich md rong ung dung
chiing vi khuin UL487 trong thuc té, cac
nghién ctu vé hinh thai khuin lac va hinh
thai t& bao ctia chling nay dudc ching toi
tién hanh va két qua dudc trinh bay trong
Hinh 1. Thanh ti 1€ 5 um dudc st dung

Hinh 1: Hinh thai khuan lac (A) va hinh
thdi té bao (B) ctia ching UL487 dudi kinh
hién vi phan pha va kinh hién vi dién ti
quét (C)

trong cac anh. K&t qua quan sat hinh thai
khudn lac va hinh théi t& bao ctia ching
UL487 duéi kinh hién vi phan pha cling
nhu hinh théi t& bao duéi kinh hién vi dién
ti quét nhu sau:

e (A): Khuan lac 16i, ¢6 hinh dang hinh
tron, mép va bé mit tron nhin, mau tring
stta, kich thudc 0,5 — 1,0 mm, khong tiét
sac td ra moi trudng

e (B): Té bao bat mau Gram duong, c6
hinh que ngin, khong két chubi

e (C): Té bao truc khudn ngan, kich
thuéec 0,4 — 0,5 um x 1 — 2 um, khong
cO roi.

Két qué cho thiy, ching UL487 c6 dic
diém hinh théi dai dién cho nhém vi khuin
lactic. Nhitng két qua nay cung cap thém
thong tin co ban nhidm tng dung rong rai
hon chiing UL487 trong thuc té.
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A. Khd ndng khdng mot s6 vi sinh vdt gdy
bénh

Hoat tinh khang ba chung vi sinh vat
gy bénh ctia dich nudi ciy ching UL487
dudc trinh bay trong Bang 2. Nhiéu nghién

Bang 2: Hoat tinh khdng mot s ching vi
sinh vat gdy bénh cua ching UL487

Chung vi sinh vat Duong kinh vong
STT
gay bénh khang khudn (mm)
Salmonella enterica
1 55+£0,10
VTCCB 480
Staphylococcus aureus
2 75+£02
VTCCB 658
Bacillus cereus
3 6,0 £0,1
VTCCB 613

ctfu da cho thiy, mot s6 bacteriocin, ngoai
kha ning dc ché cic ching c6 quan hé
gan giii, con c6 kha ning tc ché ca cac
vi khuan Gram am, vi khudn Gram duong
va nim [12], [13]. Trong nghién ctiu nay
clia ching tdi, dich nudi ciy tir ching
UL487 c6 kha ning tic ché su phat trién
clia vi khuan giy bénh Gram ducng nhu
S. aureus, B. cereus va Gram am nhu S.
enterica. Nhu vay, bén canh kha nang tc
ché céc chiing c6 quan hé gan gii, dich
nudi cly tir chiing UL487 con c6 kha ning
tic ché mot sd vi sinh vat gdy bénh. Két
qua dinh tinh nay cung cip thém thong tin
d€ c6 thé€ phét tri€n hudng nghién cttu tng
dung cta chiing nay trong thuc té.
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®

Hinh 2: San phd&m PCR khuéch dai gen ma
hoa cho Csp (A) va so sanh trinh ty amino
acid dudgc ma hoéa bdi gen nay véi co sG dit
licu BLAST (B) [11]

PInA precursor peptide (pInA) gene, complete cds
1

®)

Hinh 3: San phdm PCR khuéch dai gen
ma hoéa cho PInA (A) va so sanh trinh tu
nucleotide ma héa cho gen nay véi cd s
du liéu BLAST (B) [11]

Kiodng 430 .

Hinh 4: San phdm PCR khuéch dai gen
ma hoa cho PInEF (A) va so sanh trinh tu
nucleotide ma hoéa cho gen nay véi cd s
d liéu BLAST (B) [11]
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B. Trinh tu cdc gen md hoa cho PIlnA,
PInEF va Csp

S4an phdm PCR khuéch dai cidc gen ma
hoa cho PInA, PInEF va Csp (Hinh 2A, 3A
va 4A) cung nhu so sanh trinh ty amino
acid hay nucleotide ma héa cho cac gen
nay vdi trinh tu tuong ung trong cd sé di
liéu BLAST dudc trinh bay 1an lugt  Hinh
2B, Hinh 3B va Hinh 4B. Két qui cho
thiy, san phdm PCR khuéch dai cic gen
ma héa cho PInA, PInEF va Csp déu 1a san
phdm dic hiéu v6i mot bang duy nhét c6
kich thu6c nhu du doan. Trinh tu cac gen
(PInA, PInEF) va protein Csp c6 do tuong
dong cao véi cic gia tri 1an lugt 1a 96%,
99% va 94% (phan vong do) ddi véi céc
gen va protein tuong ing ctia vi khuén Lb.
plantarum cé trong ¢ sé dit liéu cia ngan
hang gen.

Nhiéu nghién cifu da cho thiy Pln reg-
ulon 12 dic trung cta nhiéu loai Lb. plan-
tarum, trong do, PInA 1a yéu td cam tng
qua trinh phién ma [3]. Trinh tu PInEF 6
23 chiing trong s6 29 chiing Lb. plantarum
c6 do tuong dong 1a 100% véi trinh tu
nay cua chung C11 [14]. Trinh ty amino
acid (dva trén trinh tu amino acid suy dién
tu trinh tu nucleotide) cua Csp & chung
UL487 c6 94% gidng véi trinh tu tuong
ung cua chung Lb. plantarum cé trong cG
s6 dit liéu. Trong khi do, Csp & ching Lb.
plantarum UL485 da dudc so bd xac dinh
la CspC v6i 91,23% trinh ty amino acid
gibng véi trinh tu tuong dng & chiing Lb.
plantarum NC8 [15]. Diéu nay gép phan
cling cb gia thuyét ctia chiing toi 1a cac gen
PInA, PInEF va csp 12 nhiing gen phd bién
& cdc ching vi khuan Lb. plantarum.
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IV. KET LUAN

- Hinh thai khuén lac va hinh théi té bao
chiing vi khuian UL487 dic trung cho vi
khuén lactic.

- Chiing vi khuan UL487 c6 hoat tinh
tic ché vi khuin Staphylococcus aureus
VTCCB 658, Bacillus cereus VTCCB 613
va Salmonella enterica VTCCB 480.

- Trinh tu cac gen PInA, PInEF va amino
acid ctia Csp c6 do tuong dong (véi cac gid
tri 1an lugt 12 96%, 99% va 94%) véi cac
gen va protein tuong tng cta vi khuin Lb.
plantarum cé trong cd s¢ dit liéu ciia ngén
hang gen.
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