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TOM TAT

Endolysins (tén goi khac 1a lysins) la cac enzyme thuy phan ¢6 ngudn gbe tir thyce khuan thé (bacteriophage) co
tac dung pha huy peptidoglycan cua thanh té bao vi khuin trong giai doan cu01 chu trinh sinh san cta thyc khuin
thé. Dong thyc khuan thé vi khuan Staphylococcus NA6 dugc phan Iap tir mau sita tuoi nguyén lidu cho thiy kha
nang trc ché vi khuin gay bénh Staphylococcus aureus cao. Gen (LysSA) ma hda enzyme endolysin ciia thuc khuan
thé NAG dugc tao dong va téi wu hoa mé bo ba biéu hién enzyme endolysin trong vi khuén E.coli. Sau d6 toan bo
doan DNA duoc chuyén vao vector biéu hién pET21b(+) trong vi khuan E. coli BL21. Gen LysSA ma hda protein
endolysin (LysSA) ¢6 khdi lugng phén tir duge tinh toan khoang 50 kDa. Endolysin tai t6 hop tach chiét dugc co

hoat tinh khang cao vai vi khuan gay bénh S. aureus.

Tir khéa: Escherichia coli, Endolysin, Staphylococcus aureus

|. PAT VANDE

Staphylococcus aureus 1a tu cau khuan co kha
nang san sinh ra cac doc tb gay nén su ngd doc thuc
phim, mot trong nhimng nguyén nhan phd bién
nhat giy ra bénh viém da day, ruot trén toan thé
gioi. Staphylococcus aureus ciing 1& tAc nhan thuong
xuyén gy nhiém trling can 1am sang & bo sita vadic
biét 1a bénh viém vi - bénh gay tir vong va pho bién
nhét & bo sita. Vi vay, su ¢6 mit cia S. aureus lamoi
nguy co 16n cho sy an toan va chat lugng cua céc loai
sira, phomai truyén thong.

Endolysin ¢6 ngudn gbc tir thyc khuan thé co
tdc dung phé huy peptldoglycan cta thanh té bao
vi khuan trong g1a1 doan cudi chu trinh sinh san
cua thuc khuén thé. Cac enzyme nay lam giam do
manh cta thanh té bao dan dén dung giai té baova

giai phong ra cic thuc khuan thé thé hé tiép theo.
Vi vy, khi ¢6 mit endolysin chiing c¢6 thé phan hity
16p peptidoglycan cta thanh té bao ciia moi vi sinh
vat khi tiép xuc, din dén cic vi sinh vat s& bi chét.
Bén canh sy phén giai tir bén trong, cac endolysin
tir thyc khuan thé ciia cac vét chi Gram duong van
c6 thé phan giai nhanh chong vi khuan khi ching &
ngoai bao (Loessner, 2005). Gidng nhu chit khang
vi khuén tiém ning, endolysin c6 phuong thirc hoat
dong riéng biét, c6 tinh chuyén biét cao, hoat dong
Chéng lai cac vi khudn ké ca céc loai nhay cam véi
thudc khang sinh (Borysowski et al., 2006). Ngoai
ra, cac endolysin tai t6 hop duoc bao céo 1a we ché
nhiéu loai vi khuan gdy bénh va dugc khang dinh
nhu mot ngudn khang vi sinh vét thay thé dé diéu
tri cac bénh nhidm khudn do vi khuan Gram duong
gay ra (Loessner, 2005). Nhd do ma endolysin dugc
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xem nhu mét chit khang sinh thyc pham 1y tuong
co tinh tac dong chon loc. Trong cdng nghiép 1én
men, endolysin nhu Ply511 c6 thé dugc st dung
dé kiém soét vi khuan Listeria monocytogenes lam
hong stra (Gaeng et al., 2000) hodc st dung lysine
CTP1 d¢ kiém soat vi khuan clostridium trong qué
trinh ché bién phomat (Mayer et al., 2010). Trong
ché bién sita, endolysin LysH5 tir thuc khuan thé
cta vi khuan Staphylococcus LysH5 cd thé tiéu diét
vi khuan S. aureus trong sira tuoi nguyén liéu sau 4
gio ¢ 37°C (Obeso et al., 2008). Ngoai ra, endolysin
c6 thé kiém soat vi khuan giy bénh viém v ¢ tuyén
VL'J cﬁa gia sdc lay sira, phong trir nhiém chéo thyc

hAsOnB AN (S sEaNa g e Pl s Ty
bénh Streptococcus uberis va S. aureus (Celia et al.,
2008; Obeso et al., 2008).

Dugc phan 1ap tir mau sira tuoi nguyén liéu thu
thap tir Nghé An, dong thuc khuan thé vi khuan
Staphylococcus NA6 ¢6 kha ning trc ché vi khuan
gay bénh S. aureus cao nhat. Sau khi giai trinh ty
gen, d4 tién hanh néi va kiém tra biéu hién da hinh
gen endolysin LysSA cia thuc khuan thé vi khuén
Staphylococcus NAG vao Escherichia coli. Dong thoi,
nghién ctru biéu hién protein endolysin tai to hop va
danh gid hoat tinh khang véi S. aureus.

Il. VATLIEU VAPHUONG PHAP NGHIEN CUU
2.1. Vatliéu nghién ctru

Gen ma hoa endolysin cua thyc khuan thé S.
aureusLysSAduoctachdongtrongvectortachdong
pCR™4-TOPO (Invitrogen). Plasmid pET21b(+)
cta hang Novogen duoc ding lam vector biéu hién
gen ma héa endolysin. Tébao E. coli DHSa duoc
ding cho muc dich tach dong gen. Té bao E. coli
BL21 dung dé biéu hién protein.

Enzyme cit gigi han Ndel, Xhol duoc dung dé xur
If vector tach dong va vector biéu hién. Cap moi T7
Terminator (GCTAGTTATTGCTCAGCGG) va T7
Promoter (TAATACGACTCACTATAGGG) duoc
ding trong PCR kiém tra cac san pham ghép ndi va
vi khuan mang gen téi t6 hop sau bién nap.
2.2. Phuwong phap nghién ciru
2.2.1. Thiét ké vector biéu hign pET21b — LysSA

Trinh ty gen LysSA md héa enzyme Endolysin
(dugc phan lap tir thyc khuan thé NAB) dugc tich
dong trong vector pCR™4-TOPO (Invitrogen) va
duoc gui sang Canada dé t6i wu hda ma bo ba biéu
hién protein Endolysin trong vi khuan E.coli. Sau
6, vector tai t6 hop va vector biéu hién pET21b(+)
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dugc xtr Iy dong thoi bang 2 enzyme cit gidi han 13
Ndel va Xhol va dugc ndi lai v6i nhau bang enzyme
T4 DNA ligase (Sigma) dé tao thanh t6 hoppLysSA.
San pham ghép ndi dugc bién nap vao té bao kha
bién E. coli BL21 va nudi trén moi trudng LB agar
b6 sung khang sinh ampicillin & ndng d6 100 pg/ml.
2.2.2. Biéu hign protein tai té hgp

Té bao E. coli BL21 mang plasmid tai t6 hop
PET21b(+) — LysSA duoc nudi lic trén moi trudng
Luria Broth ¢6 bd sung ampicillin néng do 100
ug/ml, lic 200 vong/phat qua dém ¢ 37°C. Sau d6
0,5 ml dich nudi cay duge chuyén qua 50 ml moi
truong LB chira ampicillin 100 pg/ml va duge nudi
lic ¢ 37°C dén khi mat d6 quang (OD 0 ,y) dat 0,6
- 0,8. Chét cam tmg IPTG duoc thém vao dén nong
do cudi cung dat 1 mM, dich nu6i céy duoc tiép tuc
nudi lic trong 4 h. Té bao vi khuan dugc thu bang
ly tdm 6.000 vong /phdt trong 6 phut tai 4°C va rira
trong Lysis buffer (Tris 50 mM pH = 7,5; NaCl 100
mM; MgSO, 8 mM) sau d6 dwoc pha v& bang song
siéu am. Protein duoc thu bang ly tim 13.000 vong/
phat trong 30 pht tai 4°C va loai bo cin té bao (dich
enzyme endolysin). Sau do6 protein duoc bién tinh va
phan tich bang SDS-PAGE 12%.

2.2.3. Hoat tinh ciia enzyme endolysin

Vi khuan chi thi S. aureus duoc nudi ciy trén moi
truong LB long ¢ 37°C cho dén khi OD.600nm = 0,05
-0,1 (103- 106 cfu/ml). Chuan bi méi truong LB ban
long ¢6 chira vi khuan v6i nong do 102 cfu/ml. Puc
thach thanh céc 16 nho, déu nhau. Nho 100 pl dich
CO Chua enzyme endolysin da dugc pha lodng theo
cap s6 2 vao mdi gleng bé d~ ia trong tu lanh trong
1 gio, sau d6 chuyén sang tii 4m 30°C nudi qua dém
va quan séat vong vo khuan. Hoat tinh ctia endolysin
dugc biéu thi bang don vi units trén 1 ml (U/ml) va
duoc tinh theo cdng thire: (1000 - 25™) (D). Trong
dé: D la dg pha lodng cao nhdt ma ¢ dé khéng cé su
phét trién ciia chiing chi thi S. aureus.

2.3. Thoi gian va dia diém nghién ciru

Nghién ctu dugc thuc hién tr niam 2016 -
2018 tai Vién Di truyén Nong nghiép va Tap doan
SyntBioLab, Canada.

I1l. KET QUAVATHAO LUAN

3.1. Thiét ké vector biéu hi¢n pET21b - LysSA
Gen ma hoa endolysin LysSa cd kich thuc 1443

bp. Bé thuan loi cho viéc dua trinh ty gen vao vector

biéu hién, trinh ty nhan biét cia 2 enzyme Xhol

va Ndel duge thém vao 2 dau doan gen dich, kich

thudc gen tang 1én 1a 1452 bp. Vector tach dong
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pCR-LysSa va vector pET21b (+) sau khi xu li bang
Xhol va Ndel dugc phéan tach trén gel agarose 1%.
Kich thudc san pham cit gii han lan lugt 1a 1444
bp (gen LysSa), khoang 3,9 kb (vector tach dong) va
5366 bp (vector pET21 (+)). San pham cit ciia gen
LysSa va pET21b(+) duoc tinh sach bang bo kit Gel

M 1

4000 F9068p

FRM/AY 1dd4bp

Hinh 1. Két qua cét vector tach dong pCR-LysSA
bang enzyme cat gidi han Xhol va Ndel
Ghi ch: M: Marker 1 kb DNA plus (Invitrogen);
1: San phém cat cua vector tach dong pCR-LysSA bang
enzyme cat gioi han Xhol vaNdel.

Pé tim dugc dong vi khuan E. coli biéu hién
Endolysinhi¢uqua, plasmid tai to hgp pLysSA duoc
bién nap vao 3 dong E. coli khac nhau la Tuner,
Rosetta (Novagen) va BL21-DE3bang ki thuat xung
dién. Cac khuédn lac moc trén moi truong LB agar/
ampicillin duoc chon ngau nhién dé kiém tra suco
mit cta vector tai té hgp bang PCR véi cap moi T7
promoter/T7 terminator (Hinh 3).

M 1 2 3 4 5 6 7

1668 bp

Hinh 3. Két qua dién di san pham PCR khuan lac
cua 3 dong E.coli sau khi dugc bién nap vector pLysSA,
bang cap mdi T7 prom/term
Ghi chd: M. marker 1kb plus DNA (Invitrogen); 1,2 -
Tuner +pLysSa; 3,4 - Rosetta + pLysSa; 5,6 - BL21DE3
+ plLysSa; 7 - vector pLysSa (doi chimg).

Extraction Kit (Fermentas) va dugc ndi véi nhau
bang enzyme T4 ligase dé tao thanh vector téi to
hop pLysSa. San pham ndi dugc kiém trabing PCR
st dung cip mdi T7 promoter/T7 terminator. Két
qua thu dugc vach bang mong mudn véi kich thudc
1668 bp (Hinh 2).

688 bp'

Hinh 2. K&t qua kiém tra san pham
noi vector pET21b(+) va gen LysSA
bang cap mdi T7prom/T7 term
Ghi cha: M: Marker 1 kb DNA plus (Invitrogen);
1: pET21b(+) /LysSA.

Két qua cho thay tit ca cac giéng déu xuat hién
vach bang tuong Ung voi kich thudc cua vector
pLysSA la 1688 bp. Nhu vay, nghién ciru nay da
bién nap thanh cong vector pLysSA vao ca ba dong
vi khuan nhan. Sau dé, ching t6i dung dong E.coli
BL21 DE3 dé tién hanh biéu hién protein Endolysin.

Hinh 4. Kiém tra sy biéu hién protein Endolysin
tir dong E.coli BL21 mang plasmide téi té hop pLysSA
bang dién di SDS-PAGE (12%)

Ghi chd: M: thang protein chuan (Biorad); 1: ching doi
chitngE.coliBL21/khdng camuing, 2: E. coliBL21/pLysSA/
khong camumg; 3: E. coli BL21/pLysSA/cdm ing IPTG.
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3.2. Biéu hién protein tai to hop

Tébao E. coli BL21 mang vector tai to hop pLysSA
dugc nudi lic trong moi trudng LB broth ¢6 bd sung
khéng sinh Ampicillin ¢ 37°C va cam tmg bang IPTG
1mM (khi OD,, . dat 0,6, sinh khbi dugc thu sau 4
h. Protein dugc tach ra khoi té bao E. coli bang song
siéu am va dugc kiém tra trén gel polyacrylamide
12% (Hinh 4). Két qua dién di cho thay E. coliBL21
mang vector tai t6 hop khi cam tng bang IPTG,
protein tai to hop dwgc thay rd va cd kich thude
khoang hon 50 kDa (giéng 3) trong khi trudng hop
khong b sung chat cam tmg thi khdng xuat hién
protein tai to hop (giéng 1,2).

3.3. Kiém tra kha niing khang vi khuin S. aureus
ciia endolysin tai to hop

Sau khi thu dugc enzyme endolysin nhu mo ta &
muc 2.2.2, tién hanh danh gia hoat tinh khang véi
vi khuan S. aureus bang phuong phap duc 16 thach.
Hoat tinh cua endolysin dugc danh gia thong qua chi
s6 U/ml (unit per milliliter) bang nghich dao cua do
pha long I6n nhit ma tai d6, 100 ul dich endolysin
van thé hién kha nang trc ché vi sinh vét chi thi.

Theo két qua trén hinh 5, endolysin c6 kha ning
khéng vi khuan S. aureus va @ hoa lodng cao nhat
ma tai d6 cOn xuat hién vong khang khuan 1a 1:16,
khi d6 hoat do cua endolysin tai to hop udc tinh
khoang 15 U/ml.

Hinh 5. Kiém tra hoat tinh ciia endolysin
tai t6 hop thu dugc sau biéu hién
Ghi cht: 1: 50 pl dung dick TFA 0,1% (Béi chitng);
2 - 7:50 pl djch endolysin sau khi tinh sach mgt phd‘n tai
cacdgphalodng1:2,1:4,1:8,1:16,1:32, 1:64.
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IV.KET LUAN VA DE NGHI

4.1. Kétluan

D4 thiét ké thanh cdng vector tai t6 hop mang
gen LysSA méa héa enzyme Endolysin dugc phan lap
tir thyc khudn thé NA6 (pLysSA) va dugc biéu hién
trong té bao vi khuan E. coli BL21. Két qua nay s¢ la
tién dé cho nhitng nghién ctru tiép theo nham sin
Xuit enzyme endolysin tai t6 hop tng dung thuc té
trong bao quan sira.

4.2. P& nghi

Tiép tuc nghién ctru cac diéu kién nhan nuoi
chiing tai t6 hop E. coli BL21 mang gen LysSA, tach
chiét va tinh sach enzyme endolysin dé tng dung
trong bao quan stta tuoi nguyén liéu va sitra twoi
thanh trung.

LOICAMON

Nghién ctru nay dugc hd trg kinh phi tir D& an
phét trién va Gmg dung cong nghé sinh hoc trong
linh vyc cong nghé ché bién dén nim 2020 theo Hop
dong s6 06/HD-DT.06.16/CNSHCB.
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Cloning and expression in Escherichia coli of the recombinant endolysin
from Staphylococcal bacteriophages NA6

Nguyen Thi Hong Hai, Khuat Huu Trung, Tran Dang Khanh,
Le Thi Hang, Pham Thi Ly Thu and Dang Tat Thanh
Abstract

Endolysins (or lysins) are bacteriophage-encoded lytic enzymes that break down the peptidoglycan of the bacterial
cell wall during the terminal stage of the bacteriophage reproduction cycle. Bacteriophage NA6 was isolated from
raw milk showed good capacity against bacteria Staphylococcus aureus. The endolysin gene (LysSA) from genome
of Staphylococcus aureus NA6 was cloned, codon-usage optimized for expression in E.coli and characterized. Then
optimized sequence LysSA was moved on vector pET21b (+) in order to get enzyme expression induction in E.coli
BL21 with protein molecular mass of 50 kDa. Testing enzyme lytic activity showed that recombinant endolysin had
antibacterial activity against Staphylococcusaureus.

Keywords: Escherichia coli, Endolysin, Staphylococcus aureu

Ngay nhan bai: 22/9/2018 Nguoi phan bién: TS. Huynh Ngoc Thanh Tam
Ngay phan bién: 27/9/2018 Ngay duyét dang: 15/10/2018

41



