Nghién ciru khoa hoc cong nghé

NGHIEN CUU TAO DONG VA BIEU HIEN ENTEROCIN E-760
TAI TO HQP TRONG Escherichia coli Rosetta 2
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Tém tit: Enterocin E-760 la mot trong 6 it cdc peptide khdang khudn thuéc nhom
bacteriocin 16p II ¢6 hoat tinh khdng khudn doi véi mot sé vi khudn gdy ngéd déc thuc
phdm nhu Listeria monocytogenes, Salmonella, Staphylococcus aureus,... thudc ca nhom
gram dwong va gram am. Muc dich cua nghién cieu nay la tao dong va biéu hién enterocin
E-760 trong Escherichia coli véi hiéu qua khdng khudn tét. Ching E. coli Rosetta 2 mang
plasmid pET220b(+)-SUMOE dwgc nudi cdy biéu hién trong méi triong LBA, protein ngi
bao dwoc thu nhdn sau 5 gio cam vmg boi IPTG 0,1 mM trong diéu kién nuéi lic 200
vong/phiit ¢ nhiét g 37°C. Két qua kiém tra trén ban dién di SDS-PAGE 12,6% cho thdy
enterocin E-760 dung hop SUMO dugc biéu hién ¢ dang tan cé kich thude 25 kDa.
Enterocin tdi 6 hop thé hién hoat tinh khang khudn 106 AU/mL déi véi chung chi thi L.
monocytogenes ATCC® 35152™ nong do 10° CFU/mL. Két qud trén la co s¢ dé toi wu
quy trinh 1én men tqo enterocin E-760 nham vmg dung trong bdo quan thiee pham.

Tu khéa: Bacteriocin; Enterocin E-760; Enterococcus sp; pET22b(+); E. coli Rosetta 2.
1. MO PAU

Trén thé giéi da c6 mot s nghién ciru tong hop enterocin theo con dudng tai t6 hop bang
cach sir dung cac hé biéu hién nhu P. pastoris X33, E. coli [1, 3]. Masias cung cfng su da tong
hop enterocin CRL35 tai t6 hop str dung hé biéu hién E. coli voi 5 chung E. coli khac nhau. Két
quéa nghién ciru cho thdy enterocin CRL35 bleu hién t6t nhat trong ching E. coli Rosetta-gami 2
[4]. Ngoai ra, nhom tac gia Ty Ban Nha da téng hop duoc enterocin P co nguon gbc tir chung E.
faecium P13 str dung hé biéu hién E. coli, c6 hoat tinh khang khuan d6i véi hai ching gram
duong 14 E. faecium T136 va Lactobacillus ‘sakei NCFB2714 [5]. O Viét Nam, D5 Thi Huyén va
cong su ciing di tao dugc enterocin P tai to hop c¢6 kha niang khang dugc vi khuén gram duong
L. monocytogens, sir dung ca hé biéu hién P. pastoris X33 va E. coli [6]. Khong giong nhu hau
hét cac bacteriocin, enterocin E-760 mang hoat tinh trc ché su phat trién cta vi khuan thudc ca
nhom gram 4m va gram duong, dic biét 1a cac chung vi khuan gy ngd doc thuc pham.

Enterocin E-760 thudc nhom bacteriocin 16p II ¢o chidu dai 62 amino acid véi khéi lugng
phan tir 5,362 kDa [1]. Nghién ciru cua J. Line va cong su di chi ra rang enterocin E-760 trong
moi truong invitro ¢ hoat tinh trc ché duoc 20 ching vi khuan Campylobacter duoc phan 1ap tir
ga [2]. Nhin chung, ham lugng enterocin E-760 dugce tiét ra tir cac chung vi khuan trong ty nhién
thap Do d6, huéng nghién ctru san xuét enterocin theo con dudng tai t6 hop nham nang cao hiéu
sudt tong hop enterocin mang hoat tinh khang khuin manh dbi vé6i ca chung vi khuin gram
dwong va gram 4m 1a mot huéng nghién ciru tiém nang. Enterocin ti to hgp c6 thé duge sir dung
nhu mot ngu(‘)n nguyén lidu dé san xuét cac ché phém bao quan thyc pham an toan, khang dic
hi¢u voi mot s6 chung thuong gy ngd doc thuc pham. Do d6, trong nghién ciru ndy, ching toi s&
trinh bay két qua biéu hién enterocin E-760 dung hop protein SUMO trong chung E. coli Rosetta
2 va danh gia kha ning khang khuan ddi véi ching L. monocytogenes ATCC® 35152™ ciia
protein thu dugc. Két qua biéu hién va hoat tinh khang khuan cua enterocin E-760 duoc xac dinh
dé 1am co s& cho cac nghién ciru tiép theo.

2. NGUYEN LIEU, HOA CHAT VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, héa chit va méi truong
Nguyén liéu: Chung vi khuan E. coli Rosetta 2, E. coli DH5a, ching vi khuan chi thi L.
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monocytogene ATCC® 35152™, plasmid pET22b(+) mang gen ma hoa enterocin E-760 dung
hop protein SUMO dugc tong hop nhan tao boi hang Genscript.

Hoa chit: NaCl, NaH,PO4, KH2PO, (Sigma, M¥); NH4Cl, Glycerol (Merck, Dtrc),...

Moi truong nudi vi sinh Vé.tZ’MTl (LB): 0,5% cao ndm men, 1% peptone, 1% NaCl; MT2
(TB): 1,2% peptone, 2,4% cao nam men, 72 mM K2HPO4, 17 mM KH2POy4, 0,4% glycerol; MT3
(SB): 3,2% peptone, 2% cao nam men, 0,5% NaCl; MT4 (Mo): 0,6% NaH:POu; 0,3% KH2POq;
0,05% NaCl; 0,1% I\JH4C1 va cédc yeu to vi lugng Trace elemept 1X; MT5: Mg b67 sung 1%
glycerol; MT6: Mg b6 sung 1% glucose; MT7: Mo + 0,5% cao ndm men; MT8: Mg bé sung 1%
glycerol, 0,5% cao nam men; MT9: Mg b0 sung thém 1% glucose, 0,5% cao nam men; Brain
Heart Infusion borth (BHI); LBA: méi truong LB b sung khang sinh Ampicillin 100 pg/ml.

2.2. Thiét bi, dung cu

Mot sb thiét bi chinh nhu may lic on nhiét (Multitron, Pirc); may dién di protein (Biorad,
My), may dién di DNA (Cleaver, Anh), can phén tich (Presica, Thuy Si), mdy siéu &m (Sorvall
Biofuge Fresco), tu an toan sinh hoc cap II (Esco, Singapore).

2.3. Phuong phap nghién ctru
2.3.1. Thiét ké vector pET22b(+) mang gen mé héa enterocin E-760 dung hop SUMO, nhan
dong va kiém tra sy cé mat cua gen enterocin E-760 trong plasmid

Gen ma hoa enterocin E-760 duoc thiét ké dung hop protein SUMO va bé sung vao dau 5° va
3’ trinh tw nhan biét cua cap enzyme cét gidi han Nde I, Xho 1. CAu trac gen ma hoa enterocin E-
760 sau thiét ké dugc chuyén vao vector pET22b (+) tao vector biéu hién pET22b(+)-SUMOE va
tong hop nhan tao (Hang Genscript, My). Té bao E. coli DH5a duoc st dung dé nhan dong va
tao luong 16n vector biéu hién. Plasmid sau khi tach chiét dugc cit bai hai enzyme gioi han Nde
| va Xho | va dién di trén gel agarose 0,8 % dé kiém tra sy co mit cta gen enterocin E-760.
2.3.2. Biéu hién gen ma héa enterocin E-760 dung hop SUMO trong E. coli Rosetta 2

Phuong phap biéu hién gen ma hoa enterocin E-760 trong hé biéu hién E. coli Rosetta 2 dugc
tham khdo tir cong trinh nghién ciru trude véi mot sé didu kién dwoc thay doi [7]. Plasmid
PET22b(+)-SUMOE dugc bién nap vao té bao E. coli Rosetta 2 bang phuwong phép sdc nhiét va
dugc sang loc trén moi trudng chira Ampicillin. Sau dé, cac dong té bao chon loc duge nudi lic
200 vong/phit trong 2 ml méi truong LBA, nhiét d6 37 °C. Dich nuo6i sau tir 16 dén 18 gio duoc
chuyen sang moi trudng méi sao cho gia tri ODeoo ban dau dat 0,1. Tiép tuc nudi lic & diéu kién
trén dén khi ODggo khoang 0,6 dén 0,8 thi cam tmg bang 0,1 mM IPTG. Sau 5 gio cam tmg biéu
hién, sinh khéi t& bao dwoc thu lai béng cach ly tam 5000 vong/phit trong 5 phut. Sinh khdi té
bao dugc hoa tan trong nudc dén ODeoo =10, sir dung 20 pl dich té bao xir 1y va dién di trén gel
SDS-PAGE 12,6% [8] dé kiém tra kha ning biéu hién enterocin E-760 tai to hop.

2.3.3. Khdo sat méi truong biéu hién enterocin E-760 trong E. coli Rosetta 2

Khuin lac cua chung E. coli Rosetta 2 tai to hop duoc nudi cdy biéu hién trong cac moi
truong khac nhau MT1, MT2, MT3, MT4, MT5, MT6, MT7, MT8, MT9 [7]. Protein ctia ching
sau khi biéu hién dugc kiém tra béng dién di SDS-PAGE 12,6% dé chon duoc moi truong thich
hop nhat.

2.3.4. Xdc dinh trang thadi cua protein tdi ) hop duoc biéu hién

Té bao thu dugc sau 1én men dugc hoa lai trong dém va pha vo béng song siéu am trong 10
phit voi tan s6 20 kHz, 10 gidy/xung, nghi 20 gidy gitra cac xung ¢ diéu kién 4 °C. Mau sau siéu
am duoc tach pha tan, pha tia bang cach ly tim 13000 vong/phut trong 10 phut. Cac mau duoc xir
1y bién tinh va dién di SDS-PAGE 12,6% dé danh gia mirc d6 biéu hién protein & dang tan, tia.

2.3.5. Xdc dinh hoat tinh khang khudn
Hoat tinh khang khuén cua enterocin E-760 trong dich thu duogc tir chung E. coli Rosetta 2
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dugc kiém tra bﬁpg phuong phap khuéch tan trén dia thach st dyng chung chi thi L.
monocytogenes ¢ nong do 10° CFU/mL nudi cay trong mdi truong BHI. Hoat tinh khang khuan
duogc tinh theo cong thitc AU/mL = 27 Trong do, V la s6 mL mau dugc su dung; n la s6 lan pha

lodng ma tai 6 mau van con hoat tinh khang khuéan véi kich thudc vong khang khuan dat it nhat
2 mm [9].

3. KET QUA VA THAO LUAN

3.1. Thiét ké cAu triic gen ma hoa enterocin E-760 dung hop protein SUMO va nhéan dong
gen trong E. coli DHSa

Do kich thudc cua cac enterocin nho, dé bi phan cat bai cac protease cia vat chii, do d6, san
luong protein dich dugc tong hop thudng bi giam dang ké. Mot giai phap duge dua ra 1a biéu
hién nhing peptide ngan ¢ dang dung hop voi mét protein khac. Trong nghién ciru ndy, gen ma
hoa enterocin E-760 duoc thiét ké dung hop gen ma hoa protein SUMO vdéi hai vi tri nhan biét
enzyme cat gidi han Nde | va Xho 1. SUMO 1a mét loai protein dung hop duge ding nhiéu trong
sinh hoc phan tir dé biéu hién nhiing protein kho biéu hién, giup ting cudng mic do biéu hién,
protein cudn xoan chinh xéc, ting tinh tan tir d6 1am ting hoat tinh sinh hoc ciia protein [10, 11].
Cau trac gen enterocin E-760 thiét ké cho biéu hién duoc thé hién & hinh 1. Vector pET22b(+)
dugc Iya chon 1a vector biéu hién voi gen chon loc khang khang sinh Ampicillin va promoter T7
dé chén doan gen ma hoa enterocin E-760 c6 trinh tu dung hop protein SUMO (hinh 2).

tcatatgggtcatcaccatcacatcatcacgggteectgecaggaggagaageccaaggagggtgtgaagacagagaatgaccacate

Ndel 6x His SUMO

aacctgaaggtggecggggpgacggctcegtggtgcagticaagatcaagaggeacacgecgetgageaagetgatgaaggee
SUMO

Tactgcgagaggcagggcttgtcaatgaggcagatcagattcaggttcgacgggeagecaatcaatgaaactgacactccageac
SUMO

agctggagatggaggacgaggacaccatcgacgtgttccagecageagacgggaggtaacagatggtactgtaacteegetgetgg
SUMO

tggtgttggtggtactgctgtttgtggtttggctggttatgttgetgagactaaagaaaacattgetggtgaggttagaaagggttggg
Enterocin E-760

gtatggctggtggtttcactcataacaaggcttgtaagtecttcecaggttetggttgggcttetggtigactcgagt
Enterocin E-760 Xhol

Hinh 1. Cdu triic gen ma héa enterocin E-760 thiét ké biéu hién trong E. coli (507 bp).
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Hinh 2. Vector pET22b(+)-SUMOE chita gen  Hinh 3. pET22b(+)-SUMOE dugc cat
SUMOE (mdu xanh dwong) dwoc nhan biét boi bang hai enzyme Nde I, Xho I-
enzyme gioi han Nde I va Xho |. (1): vector pET22b(+)-SUMOE;

(2): pET22b(+)-SUMOE sau cdt.
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Sau khi plasmid pET22b(+)-SUMOE dugc téng hop nhén tao (Genscript, M¥) va bién nap
vao té bao E. coli DH50, chiing t6i tién hanh tich DNA plasmid lwong 16n cua chung bién nap va
cit bang hai enzyme gi6i han Nde 1, Xho 1. Két qua dién di trén gel Agarose 0,8% cho thay (hinh
3), & duong chay mau (2) 14 plasmid sau khi cit boi hai enzyme gi6i han xuat hién mot bang co
kich thuéc khoang 5500 bp twong dwong véi kich thude ban dau cua vector pET22b(+), mot
bang co6 kich thudc twong duong 500 bp phu hop véi kich thude clia gen enterocin E-760 dung
hop SUMO. Nhu vy, c6 thé khang dinh trong vector tong hop c6 chira gen mé hoa enterocin E-
760 theo thiét ké va da nhan dong thanh cong tao luong 16n plasmid cho qué trinh biéu hién.

3.2. Biéu hién danh gia kha ning sinh tong hop enterocin E-760 dung hop SUMO tii t6 hop
tr E. coli Rosetta 2

Gen méa hda enterocin E-760 trong plasmid pET22b(+)-SUMOE hoat dong dudi su diéu
khién cua promoter T7 va duoc kiém soat bai chit cam ung IPTG. Két qua do mat do té bao cua
cac chung bién nap duoc lya chon biéu hién sau 5 gid dugc cam ng b::ing IPTG 0,1 mM cho
thdy, dong té bao 4 va 8 co gia tri ODgoo 1an luot 1a 1,435 va 1,285 thap hon khi so sanh voi cac
dong té bao con lai va miu ddi chung (bang 1). Pong thoi, két qua kiém tra trén gel SDS-PAGE
12,6% chi xuat hién mot bang kich thude 25 kDa (theo kich thudc enterocin E-760 1y thuyét) &
hai dudng chay mau protein ctia dong té bao 4 va 8 (hinh 4). Diéu nay c6 thé 1a do qua trinh sinh
tong hop enterocin E-760 anh hudng t6i kha ning sinh truéng ctia chung E. coli Rosetta 2 tai to
hop. Do d6, didu kién dinh dudng ciia méi truong can duoc khao sat & phu hop cho sy phat
trién ctia chiing téi to hop ciing nhu tang kha ning sinh tong hop enterocin E-760 mang hoat tinh
khang khuan.
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Hinh 4. Mdu protem 16ng s6 ciia chung E. coli Rosetta 2 mangplasmzdpET22b(+) -SUMOE:
PC3 va BCS lan lwot la cic chung 3 va 5 khong cam ing bang IPTG;
1-10 fwrong ting la protein cdc ching biéu hién E. coli Rosetta 2; M |a thang chudn marker.

Bdng 1. MGt dg té bao ciia ching biéu hién sau 5 gic' cam g bang IPTG.
Dong té bao 1 2 3 4 5 6 7 8 9 10 BC3 bC5
ODgoonm 2,185 2,415 2,67 1,435 2,04 194 221 1,285 1915 2,44 3,74 3,77

3.3. Khio sat sy sinh tong hop enterocin E-760 trong cic mdi trwomg khac nhau

Trong 9 méi trudng voi thanh phan dinh dudng khac nhau, méi trudng MT1, MT2 va MT3 ¢6
déy da ngudn dinh dudng, chung E. coli tai to hop phat trién manh, mat d6 ODeoo dat cao nhét
bang 5,655 (MT3). Trong khi do, chung phat trién kha yéu trong moi truong chi c6 chira mot s0
muodi khoang can thiét hodc chi cung cap carbon tir glucose va glycerol (MT5, MT6) va gan nhu
khong phat trién trong moi trudng MT4 (ODego = 0,038). O cac méi truong con lai (MT7, MTS,
MT9), chiing phat trién tuong dbi tot (hinh 5). Nhu vay, cac thanh phan mudi hay ngudn nito va
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cacbon trong méi trudng nudi cdy anh hudng rat nhidu dén kha ning phat trién cua té bao. Bén
canh d6, két qua dién di trén gel SDS-PAGE 12,6% ctia mau protein tong s tir nhirg chung dugc
nuodi lac trong cac moi truong trén cho thdy enterocin E-760 dung hgp SUMO dugc sinh tong hop
& chu yéu 0 mai truong MT1 va MTS, thé hién qua mdt bang protein dam, kich thuéc tuwong
duong 25 kDa. O hai méi truong MT6 va MT9, khong thdy xuat hién bing protein c¢6 kich thudc
25 kDa (hinh 6). Tir cac két qua trén, ching t6i lira chon mai truong LB 13 méi truong phét trién
chung E. coli Rosetta 2 tai to hop cho su tong hop enterocin E-760. Pong thoi, két qua dién di
mau siéu 4m pha té bao va tach pha cho thiy protein tai té hop hoan toan biéu hién & pha tan, thé
hién qua mét bang kich thuge tuong duong 25 kDa trén dudng chay mau protein pha tan (S) khi
so sanh vi dudng chay ctia mau ddi chimg va mau téng sb cta ching E. coli tai t6 hop (hinh 7).
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Hinh 5. Mdt dg té bdo ciia ching té bao E. coli Rosetta 2 mang plasmid pET22b(+)-SUMOE
trong cdc moi truong khdac nhau (MTI-MT9).
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Hinh 6. Mdu protein tong so ciia ching biéu hién E. coli  Hinh 7. Protein tong s6 tir ching E.
Rosetta nuoi cdy trong cac moi trwong co thanh phan coli Rosetta tdi t6 hop. DC: Chiing té
dinh dwéng khéac nhau. DC: Chiing té bao E. coli Rosetta  bao mang vector pET22b; M: Thang
2 mang vector pET22b(+); M: Thang chudn marker; chudn marker; T, S, P: Mdu protein
MT1-MT9: Chiing biéu hién trong méi trurong cam irmg pha tong s6, pha tan, pha tia.
tuwong ung MTI-MT9.
3.4. X4c dinh kha niing khang khuin ciia enterocin E-760 tai td hop
Enterocin E-760 tai to hgp c6 kha ning e ché sy phat trién cta vi khuan L. monocytogenes
ATCC® 35152™ thé hién qua vong khang khuin cia miu protein trong dich téng s6 (1) va mau
protein duoc biéu hién & pha tan (2). Ngoai ra, hoat d6 cuia enterocin E-760 tai t6 hop thu dugc
wéc tinh khoang 106 AU/mL tai do pha lodng 1: 16 (hinh 8). Hoat tinh khang khuan ciia
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enterocin E-760 tai to hop giam dan theo do pha lodng va & do pha loang 1:32 thi enterocin E-
760 khong con kha ning trc ché sy phat trién cua ching vi khuan chi thi. Nhu vdy, bude dau c6
thé khang dinh, enterocin E-760 dugc nghién ctru biéu hién thanh cong trong E. coli Rosetta 2 ¢
dang tan va thé hién hoat tinh rc ché su phat trién cla chung vi khuan L. monocytogenes
ATCC® 35152™,

Hinh 8. Két qua danh gid hoat tinh khang khudn ciia enterocin E-760 dung hop SUMO fir chung

E. coli Rosetta 2 tdi té hop. (+): Khang sinh Ampicillin 1 pg/mL; (-): Protein tir ching té bao E.

coli mang vector pET22b(+); 1, 2 lan Lot la protein tong s6, pha tan ciia ching E. coli Rosetta
tdi té hop, 3-8: Dich pha lodng 2, 4, 8, 16, 32, 64 ciia protein enterocin E-760 ¢ pha tan.

4. KET LUAN

Trong nghién ciru nay, chung vi khuan E. coli Rosetta 2 mang plasmid pET22b(+)-SUMOE
da sinh tong hop duoc enterocin E-760 dung hop SUMO & dang tan khi duoc nudi cdy biéu hién
trong moéi truong LBA. Enterocin E-760 dugc xac dinh trén ban dién di SDS-PAGE gel 12,6%
¢6 kich thudc khoang 25 kDa. Hoat tinh khang vi khudn gram duong d6i véi chung vi khuan chi
thi L. monocytogenes ATCC® 35152™ cua enterocin E-760 tai t6 hop dat 106 AU/mL khi st
dung phuong phap khuéch tan trén dia thach. Tir nhitng két qua nghién ciru trén, qué trinh biéu
hién enterocin E-760 tai to hop tir chung biéu hién E. coli Rosetta 2 tiép tuc dugc thuc hién nhim
t6i wu cac diéu kién gitp ting kha ning sinh tong hop enterocin E-760, ciing nhu nghién ciru
danh gia hoat tinh khang khuan dbi voi mot sé loai vi khudn gram duong khac va mét s6 gram
am dién hinh thuong gy ngd doc thue pham. Day 13 co s dé tao chit bao quan sinh hoc co phd
khang khuan cao ing dung trong bao quan thuc pham tuoi séng.

Loi cam on: Nhom tac gia cam on sy tai trg kinh phi ciia Dé tai cap Vién KHCNQS nam 2019:
“Nghién ciru san xudt enterocin tdi to hgp dé bao quan thuc pham twoi song cho bo déi”.
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ABSTRACT

CLONING AND EXPRESSION OF GENE ENCODING ENTEROCIN E-760
IN Escherichia coli Rosetta 2

Enterocin E-760 is an antimicrobial peptide belonging to bacteriocins class Il which
shows a broad spectrum against both gram-negative and gram-positive especially food
pathogens such as Listeria monocytogenes, Salmonella, Staphylococcus aureus, etc. This
article illustrated the expression of the recombinant enterocin E-760 in E. coli Rosetta 2
with high antibacterial activity. The recombinant strain was induced in LB medium
shaking at 200 rpm/min and 37 °C and using 0.1 mM IPTG as inducer for 5 hours. The
molecular weight of enterocin E-760 conjugated protein SUMO was 25 kDa by using
SDS-PAGE electrophoresis of gel 12,6%; the antimicrobial activity against L.
monocytogenes ATCC® 35/52™ at the concentration of 10° CFU/mL reached 106
AU/mL by analyzing on agar diffusion. These results are the first step to optimize the
expression process to produce a large amount of enterocin E-760 from E. coli with the
purpose of applying in food preservation.

Keywords: Bacteriocin; Enterocin E-760; Enterococcus sp.; pET22b(+); E. coli Rosetta 2.
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