Tap chi Céng ngh Sinh lvc 8(1): 13-20, 2010

THIET KE PLASMID TAI T O HQP TU VECTOR BIEU HIEN PAC7 MANG GEN ENTP
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TOM TAT

Véi hoat tinh khang khén manh va pld tac ding ong trén nhdu vi khidn gay Enh nhr Listeria
monocytogenesStaphylococcus aureuBacillus cereusenterocin P a ching Enterococcus faeciui@13da
dugc sin xuét tai t hop trong cac & biéu hién khac nhau nhEscherichia coli, Pichia pastoris, Lactococcus
lactis, Methylobacterium extorquen$rong nghién €u nay, ching tdi Bu hién enterocin P i@ ching E.
faeciumP13 trong vi khin Bacillus subtilis168, ndt trong nhing ching biéu hién da dugc nghién au ki,
dam bao tinh an toan khing ding, va cé kh nang tiét mot lwong Ion protein ra mdi trong nubi dy. Bé tranh
hién tugng phan &t peptide taid hop do taaiong aia proteasei@m € bao cfii, doan genentPdai 132 bptugc
dung hyp V6i cac phantoan genbaamylF1(~0,7 kb)va baamylF2(~1,0 kb) tadc khi dwa vao vector pAC@é
tao thanh plasmid tabthop pAC-amyll-entP va pAC-amyl2-entP. Gémn gen dung ép baamylF1-entR/a
baamylF2-entPsau khi tich bp vao & gen @a B. subtilisduoc biéu hién trong méi teong LB bd sung
10ug/ml kanamycin. Protein t& thop BaamylF1-Enterocin P va BaamylF2-Enterocin P dhuc tir moi
truong sau 24 h nudidy duoc xir Iy véi 50% formic aciddé phan ét enterocin P kbi dang dung lp. Két qua
thir haat tinh khang khéin ddi vai cac vi sinh 4t chi thi 14 S. aureus, B. cerewho thiy, enterocin P sau khi
dugc phan &t tir doan peptide dungdp c6 khi nang e ché sy sinh trong va phat tén cia cac vi khén nay.
Nhu vay, enterocin Riwoc biéu hién ¢ dang c6 hat tinh sinh bc trong cling vi khidn B. subitilis 168, tuy

nhién, nirc d6 biéu hién con thip.

Tar khéa: Bacillus subtilis, bacteriocin, enterocin P, pA@wgl-entP, pAC-amyl2-entP

PAT VAN BE

Hau hét sinh \at trong tr nhiéndéu c6 khi ning
tong hop cacdoan peptide c6 ha tinh khang khin
nhim bio vé co thé truéc ar xam nkp aia vi khifin.
CAcdoan peptide nay khitwgc sin xudt & vi khuan
thi dugc goi la bacteriocin. Trong khimg ba thp
nién gin day, $ luong bacteriocindugc phan 4p tir

Lép 1l gdbm céc doan peptide nb (30 - 70
amino acid), Bn nhigt nhung khéng b cai bién sau
dich ma, vaduoc chia thanh 3 pharsp, phan ép
lla gdbm céc bacteriocin §hg pediocin, cé hd tinh
khang Listeria manh, c6 tinh wong dong dat
khoang 40 - 60% i doan trinh «r peptide trong
dbi bao thi YGNGVXCXXXXCXV (con goi la
hop pediocin, pediocin box)ai hai cysteine hinh

vi khudn sinh lactic acid (lactic acid bacteria, LAB)thanh nén &u noi disulfide ¢ doan peptide phlaiau

ngay ndt ting.

Dya vao niing thic tinh chunggdic biét 1a ciu
trdc, bacteriocin dugc phén lai thanh 3 é&p
(Klaenhammer, 1993).dp | gdbm cacdoan peptide
c6 kich thrge nhy (< 5 kDa), I8n nhigt va c6 @i bién
sau dch madé tao thanh thioether amino acidéhi

ddi nhu lanthionine, B-methyllanthionine va céc
amino acido, p chra bdo hda nndehydroalanine va

dehydrobutyrine, cadoan peptide nay codugc Qoi
la lantibiotic (Chatterjeet al, 2005).

N; phan ép lIb gdbm cac bacteriocin hai thanhaj‘n

hoat tinh aia bacteriocin Ilb ph thuoc vao hat

dong aia hai chdi peptide, kid ning khang khén

cia trng doan peptide riéngd rat thap, gin nhr

khdng c6; phandlp lic gom cac bacteriocin ahg

vong, c6 pb tac ding trong déi rong (Deegaret
al., 2005; Ennahaet al, 1999).

Lép III‘gém cac bacteriocin c6 kichittic I6n
va khéng Bn nhiét, ching han nhx helveticin J va
enterolysin A. Bacteriocinrtc chke sy sinh tréng
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cia vi khuin bing cachdinh vao thanhébao hac
mang sinh cft cua vi khiin dich, tc ché sr sinh
tong hop thanh & bao hac hinh thanhd trén mang
té bao, dn dén ar rd ri cac chit trong € bao
(Héchardet al.,2002).

Trong $ cac LBA, Enterococci la vi ktam sinh
lactic acid va nfiu loai bacteriocin khac nhauév
tinh dac hiéu véi sinh \at dich, diu tric, qua trinha
bién va @ ché tiét. Enterocin Pdugc tong hyp trong
Enterococcus faeciurR13, la mt bacteriocin thc
phan bp lla, bandau duoc tng hyp o dang tién
peptide ¥i 71 amino acid. Peptide tinéui sau khi b
cit bo d& to ra enterocin P hoanicth wi 44 amino
acid. Peptide nagugc tiét ra ngai bao bmg con
duong vin chuyén phu thusc vao céc §u b tiét (sec-
dependent pathway) (Cintas al, 1997). Enterocin
P c6 hat tinh khang khin manh va pl tac ding
rong dbi voi nhidu vi khiin gram drong gay Bnh
nhe S. aureushayB. cereusEnterocin P phadvthé
mang @a € bao, gn voi mang sinh cht coa vi
khuin dich va hinh thanhbltrén mang nay, ah dén
viéc giai phong céac ion Kva mit can king ion gita
mdi trrong trong va ngoaiét bao (Herranzet al,
2001 a, b). Genawn tric ma hoéa cho enterocin P
(entP) cé mit & nhiéu ching thuc chiEnterococcus

Véi kha ning tc ch manh céc vi khén gay
bénh throng cé nit trong thrc pHim, tinh khang
nhiét va khi ning git hoat tinh trong nking diéu
kien khic nghét (pH 2 - 10, Bo quin & nhiét do
thip), enterocin P c6d&n ning tng ding trong ko
quan néng &n thrc pham (Cintaset al, 1997). Tuy
nhién, Enterococcila tac nhan gay cacébh nguy
hiém nhr nhiém khuin méau, viém van tim do c6 kh
nang $ng s6t cao vauu hanh trong moi trong
bénh vién (nosocomial infection), ¢fa cac gu o

Nguyén Thanh Nharet al.

vao méi teong nudi dy (g/l); (iii) trinh tr hé gen @a
Bacillus da dugc giai ma; (iv) diéu kién nudi dy don
gian va & thao tac (Harwood, 1992; Serrano- Heras,
2005). Dodo, trong nghiénieu nay, ching toda tién
hanh tach dong va i hién genentPtrong vi khian

B. subtilis168.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh VAt

Vi khuan E. coli DH5a [end Al rec Al hsd R17
sup E44 gyp A96 thi-1 relXl lac U169 ¢80
lacZM15) (Invitrogen) dugc sr dung dé tach dong
gen. Vi khuin B. subtilis168 dungié biéu hién gen.
Ching S. aureusB. cereusdo PGS. TS. Ngun
Thuy Chéu, Vén Co dién ndng nghip va Céng ngh
sau thu hach cung ép, duoc dung lam sinh 4t chi
thi dé danh gia ki ning khang khén caa enterocin
P tai t hop. Cacdoan mdi oligonucleotide & dung
trong phin ung khiéch dai gen (PCR)dugc dit &
hédng Amersham Pharmacia Biotech.

DNA va hé vector

Vector pAC7 dungdé bicu hign gen trong vi
khuan B. subtilis 168. boan genentP dai 132 bp
(Nguyén Thanh Nharet al, 2009).

Dung hep genentP, baamylF1, baamylF2

Poan genentPdai 132 bpiugc khibch dai bing
PCR tr khudn la gerentP duoc tong hyp king PCR
tr moi (Nguyen Thanh Nharet al., 2009). Gp mbi
dungdé nhan gen c¢6 trinhrtnhr sau:

entP-pastoris F&hd: 5*- tcttctcgagiacceggctactegt -3';
entP-xynATermi.Rbad: 5'- gcggagctgtagaaaa

gay doc nhr haemolysin, hyaluronidase, gelatinaseagagcattttttgaaacaaaacttcaaaaatacgagaaaaacgaataaatt

va throng co tinh taing khang khang sinh nén kho
ng ding dé san xuit enterocin Pu nhién. Dodo,
viéc nghién ¢u sin xuit enterocin P theo catrong
tai t hop da thu hat s chi y @a cac nha khoaok.

Mirc d6 biéu hién caa enterocin P ngolai trong
céac k& vi khudn nhr E. coli, P. pastoris, L. lactis, M.
extorquensla khéng cao (Gutiérreet al, 2005a;
2005b; 2005c; 2006). Ddd, trong nghién eu nay,
ching t6ida biéu hién enterocin P i@ ching E.
faeciumP13 trong vi khin B. subtilis168. Hén nay,
vi khuin thuwe chi Bacillus d& duoc st dung ©ng réi
trong cong ngldp sin xuit enzyme, chit khang sinh
hay théc tnr sau. Chng béu hién Bacillus cé nhéu
uu diém nhr: (i) 1a ching an toan, khéng gaéih;
(i) c6 kha nang tiét mot lwong n protein trre tiép
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taatgtcccatacctgcca -3'.

Cac phanioan baamylF1, baamylF2uoc tng
hop kang ky thuat PCR & dung khudn Ia B gen @a
B. amyloliquefaciensa sr dung cip mdi dic hiéu
tuongung:

AmyBA F1BanHI: 5'- agaggatcccgcacatacga
aaagactg -3’;

AmyBA R1/Xhd: 5'- tcttctcgagctgatt tctattgg
ccggat -3'.

AmyBA F1BanHI: 5'- agaggatcccgcacatacgaa
aagactg -3'.

AmyBA R2/Xhd: 5'- tcttctcgagctgaacccaatcacg
cagaa -3'.
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Dé ndi gen entP vao dau 3' cia gen amylase mang gen sad6 duoc nudi @y trong moi tuong

phandoan 0,7 kb (@i la baamylF) va 1 kb {uoc
goi la baamylF3, sin phim PCR khdch dai gen
entP va genbaamylF1, baamylF2iugc cit bang
enzymeXhad va ndi lai véi nhau ing enzyme T4
DNA ligase dé tao thanh doan gen dung ép
baamylF1-entRsabaamylF2-entP

Thiét ké plasmid biéu hign pAC-amyll-entP va
pAC-amyl2-entP va biu hién gen

Cac doan gen dung &p baamyIFl-entP va
baamylF2-entRhu dugc ¢ trénduoc dua vao vector
pAC7 hing phin tng ghép nbx xuc tac aa T4 DNA
ligase. Sn phim ghépdugc bién nap vao € baoE.
coli DH5a va chon loc tréndia LB chra 100 pg/ml
ampicillin. Plasmid tachut thé bién nap dugc kiém
tra bing PCR vadoc trinh tr gen. Plasmid taithop
pAC-amyll-entP va pAC-amyl2-entP sau khioc
cit mé vong king Scd duoc bién map vao € baoB.
subtilis 168 king phrong phap  nhién: ¢ baoB.
subitilis 168 dugc nudi dy trong méi taong SPII
(10 ml Thase (1 | Thase ¢h 2 g (NH),SOy; 18,3 g
K,HPOL3H,O; 6 g KHPO,; 1 g Tri-sodium
citrate.2H0); 0,2 ml glucose 25%;
acid 1%; 0,1 ml caoam men 10%; 0,035 ml Mggl
1 M; 0,05 ml CaGl0,1 M) quadém ¢ 37°C; saudo
pha loéng eth nudi dy quadém tang moi trrong
SPII dén khi ODs 0,1 va nuéi tip & 37°C trong
vong 3 h; & bao tr 1 ml dch nudi &y duoc thu hi
bang ly tam, b 0,9 ml dch rbi, lic nhe dé 1am tan &
bao; DNA plasmidia duoc cit bing Scd dugc tron
déu vai té bao va ic tiép & 37°C trong 30 phut; &
sung 0,5 ml méi trong LB va fc tiép & 37°C trong
khoing 1 h. Sau6, t# bao nudi 8y dugc trai 1én dia
mdi treong LB ko sung 10 ug/ml kanamycin (LBK).

Sr c6 mit cia doan gen baamyIFl-qntha
baamylF2-entPtrong ti¢ bien map duoc kiém tra
bang PCR & dung cip noi dac hiéu. Mot khuan lac

kb 3 4

0,3
0,2
0,1

A B

0,1 ml Cazamino

LBK & 37°C quadém trongdiéu kién lic & 200
vong/phat. Dch nubi dy quadémaduoc chuyén sang
mdi trrong LBK méi theo ¥ 16 1:100 va c ¢ 37°C
v6i toc do 200 vong/pht. Sau 4 h, 24 h nuéycthu
dich nudi dy, ly tam ¢ 6000 vong/ phut trong 15
phat. Dich moi trrong thudwoc duoc gitt & —20°C.

Kiém tra kha niing khang khuén ciia EntP tai t6 hop

Dich nuéi dy thu dugc tir ching B. subtilistai
t6 hop duoc tha bing 50% (NH),SO;, saudo dugc i
v6i 50% formic acid dé phan ét enterocin P kbi
dang dung bp. Sin phim cit dugc st dung dé kiém
tra khi nang khang khén cia enterocin P tabthop.
Hoat tinh khang khin cia EntP taid hop dwoc thr
nghiém theo plrong phap khéch tan tréntia thach.
Dia thach sr dung dé thir haat tinh dugc chuin bi
bing méi twong LB chra 1,5% agar. Sad, 3 ml
mdi truong LB c6 dng do agar thp 0,6% va cha
10" t baoS. aureushaic B. cereus(vi sinh \at chi
thi) dwoc phi Ién & mat dia LB. Dich protein taid
hop dugc bd sung vao diy thim dit trén dia LB
chaa vi sinh \at chi thi. Bia dugc u & 4°C trong 2 h
trudc khiu & 37°C quadém.

KET QUA

Khuéch dai genentP, baamylF1, baamylF2

DPoan genentPsau khi khéch dai biang kj thuat
PCR duoc lai ghép wi cac phandoan cia gen
amylase paamylF1lva baamylF2 vadua vao vector
pAC7 nhr d& trinh bay trong pm vat liéu va
phuong phéap. $n phim PCR thuduoc 1a nhing
doan DNA c6 kich tlwéc @ang nhr tinh toan (~0,2
kb), baamylF1 (~0,7 kb), baamylF2 (-1 kb),
baamylF1-entP(~0,9 kb) vabaamylF2-entP(~1,2
kb) dugc trinh bay trong hinh 1.

5 kb 6 7 8 9 kb

)

§

15
1,0

0,75

0,5
0,25

C

Hinh 1. Dién di d5 san phdm PCR trén gel 1% agarose. 1: entP; 2, 5, 9: Thang DNA chuan; 3: baamylF1; 4: baamylF2; 6:
baamylF1-entP; 7: baamylF2-entP; 8: pCA7 cat bang BamHI va Sacl.
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Thiét ké plasmid biéu hién pAC7 mangbaamyF1-
entP, baamyF2-entP

Sau khidugc khiéch dai bing PCR, céaaioan
gen dung bp duoc dua vao vector pAC7 tvong
bing cip enzyme fn cké BanH| va Sad. Gen trong
vector béu hién da duoc kiém tra king mbt 5
enzyme hn ché va gii trinh tr gen (Kt qua khéng
trinh bay).

pAC?7 la vector tich ¢p, ¢ ti¢ tw sao chép trong
E. coli nheng khdng & sao chép trond. subtilis
Ngoai cac thanh gim oo ban cia mbt vector nhr diém
khoi dau sao chép, 4l chiuin chon loc (gen khang
kanamycin) va vtri nbi da diém, vector pAC7 con
chira cac phanioan genamylase, amyBruéc va
amyEsau.boan gen ngai lai sau khidugc tach dong
trong vector nay cé éhdugc tich lp vao & gen aa
vi khuan B. subtiliskhi c6 sr trao ddi chéo gira cac
ph&ndoan genamyEtruéc vaamyEsau cO rit trén
vector pAC7 ¥i mot ban sao éa genramyEtrén DNA
nhiém sic thé cia B. subtilis (Lebrunet al, 2007).
Viéc tich lyp vao f¢ gen aia vi khiiin giup gen nggd
lai dwoc sao chép va &i hién ¢ trang thaion dinh &
mit di truyén trong vi khidn.

Amp(R)

amyE front

~

ori pBR322

_LaeZ

amyE Bac

Kan(R) baamy-entP

A

Nguyén Thanh Nharet al.

Sau khidugc cit mg vong king Scd, pAC-
baamyF1-entP va pAC-baamyF2-ediRrc bién rap
vao t bao B. subtilis Trén dia mdi tuwong cé
kanamycin, chnhing € bao thu nhn gen ngeai lai
moi c6 khi nang sinh teéng va phat tén. Tuy
nhién, dé kiém tra ctic chin sr cé mit caa gen
baamylF1-entPva baamylF2-entPtrong ¢ gen ¢a
B. subtilis168, chiing t6id khiéch dai gen lai ing
PCR s dung khuén |a DNA B gen tachit cac tfe
bién rmap thu dugc va s dung mdi xubi amyBA
F1BarmHl hay amyBA F2/BanH| va mdi ngugc
entPBa R2/Sad. Quan sat & qua dién di sin pham
PCR trén gel 0,8 % agarose, ching téimthiy ¢
cac miu PCR c6 & dung khuon |a DNA A gen thu
dugc tr cac khdn lac tréndia bén rap véi pAC-
amylFl-entP/8a va pAC- amylF2-entP/&l cé
xuit hién bing DNA trong ttng Wi kich thréc aia
doan gen dung &p baamylF1-entPva baamylF2-
entP (khoang 0,9 kb va 1,2 kb), trong kki6 mau
PCR s dung khudn l1a DNA B gen @a B. subtilis
168 thi khéng xit hién cac ing DNA nay. Dodo,
co the két luan rang doan gen dung bp giira entP
v6i baamylF1va baamylF2da dugc tich kyp thanh
cdng vao A gen @aB. subtilis168.

pAC T ampy-ent P

amyEfront amyEhack
= Kaxn
-
v/ \

frfase

anpantP  Kan
— [H - ——
amyBEback

amyEfrant amyRhack

amyRirant

B

Hinh 2. A. Plasmid tai tb hop pAC7 mang gen dung hop; B. Co' ché tich hop gen ngoai lai vao nhiém sic thé clia B. subtilis 168.

1 2 3 4 5 6 7 8

baamyFl-entP —p

9 10 M 11 12 13 BC

baamyF2-entP

Hinh 3. Dién di db cta san pham PCR khuéch dai gen lai tir hé gen cla cac thé bién nap. 1 - 5. thé bién nap mang gen
baamyF1-entP; 6 - 10; 11 - 13: thé bién nap mang gen baamyF2-entP; M. Thang DNA chuén; BC. B. subtilis 168.
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Biéu hién cacdoan gen dung hyp trong B. subtilis
168

Viéc kiém tra kh ning béu hién cia doan gen
dung hp duoc thec hién théng qua vic nudi dy
céc tit bién map trong méi twong LB long b5 sung
10 pg/ml kanamycin vdién di dich protein tt ra
mbi treong trén gel 12% polyacrylamide cé dung
chit bién tinh SDS (SDS-PAGE).

Két qua dién di cho thy, protein ngai lai
khéng duoc quan sat rd soov dbi chirng la dch
protein thu dugc khi nuéi dy B. subtilis 168

kDa M BC 1 2

116

66
45
35

khéng mang gen. Tuy nhién, dagc tich lyp vao
hé gen @a vi khuin va khéng cé cit cam ung dé
kich thich qua trinh idh ma @a doan gen dung
hgp baamyF1l-entPhay baamyF2-entPnén cac
doan gen ngai lai nayduoc biéu hién & cung mirc
dd vai cac protein khacia # bao it chi. Do dé,
khé cé tlt quan sat #ng protein ngei lai trén

SDS-PAGE khi ma cac protein khac nhau c6 kich

thugc giong nhau & di chuyén véi cung not toc
do va € c6 mbt vj tri trén gel polyacrylamide.
Hon nita, ham frong protein ngai lai thu dugc tir
dich nuéi dy khéng nhéu.

Hinh 4. Bién di protein trén gel 12 % polyacrylamide. BC. Dich protein tiét ra mdi treong thu duoc tir B. sublilis 168; 1- 4. Cac thé bién
nap pAC-amylF1-entP; 5 - 8. Cac thé bién nap pAC-amylF1-entP; M. Marker.

Hinh 5. Hoat tinh khang S. aureus (a) va B. Cereus (b) cua protein tai t& hop. (1) dich protein cla B. subtilis sau 4 h; (2)
amylF1-entP sau 4 h; (3) amylF2-entP sau 4 h; (4) dich protein cta B. subtilis 168 sau 24 h; (5) amylF1-entP sau 24 h; (6)

amylF2-entP sau 24 h.

Hoat tinh khang khuin cia protein tai té hop

Truéc I§hi thr haat tinh khang khén, d,c;h
protein tai & hop thudugc tir méi tredng nudi @y

dugc tha bing 50% (NH),SO,. Saudd enterocin P
tai t hop dugc phan ét khoi dang dung bp bing
formic acid (asparagine-proline) (trinlhgen ma héa
cho \ tri nhan biét nay duoc thiét ké nhan 2o nim
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gitta entP va gen dung ¢p). Khi u dich proteinda
tia ¢ trén i 50% formic acids 50°C trong 24 h,
enterocin Riuoc Git khoi dang dung lp vaduoc ar
dung trong thi nglim thr haat tinh khang khén
bing phrong phap khéch tan tréndia thach sr dung
cac vi sinh 4t chi thi 1a S. aureusaB. cereus

Két qua quan sattuoc trén hinh 5 cho fty, cac
mau thudugc & 4 h khoéng cé hd tinhic ché sinh
truong aia vi khiin S. aureus/aB. cereusCac nu
thu dugc tr mdi tnrong nudi dy B. subtilis mang
gen baamyIFZ entPbaamylF1-entPsau 24 h nu6i
cay co kh ning tic ché S. aureus/a B. cereusDich
nubi dy ching B. subtilis168 ding khangB. cereus
nhung hait tinh khang khén nay khoéng ré rang
bing hat tinh khang khiin caa dch B. subtilistai
hop.

Théo luan

Trong nghién gu nay,doan genentP da dugc
ghép i cac phantoan gen amylaseva vi khifin B.
amyloliquefaciensViéc biéu hign mot doan peptide
ngan nhr enterocin P (44 amino acid) dang dung
hop c6 ti¢ gilp ting ham irgng protein tai & hop
thu dugc tir dich nudi dy. Tuy nhién, nic d6 biéu
hién cia enterocin P tron®. subtilisé dang dung
hop trong nghiéneu naydat dugc con thp.

Vi kha ning tiét mot luong I6n protein vao moi
truong nudi dy (cé thé 1én ©i 5 g/l) (Ferrariet al,
1993), vi khin thwc chiBacillus da thu hatduoc
sw quan tam ga cac nha khoaok trong VvEc sin
XUit protein ngai lai ¢ dang tiét ra ngai bao. Tuy
nhién, trong nghiénta nay, én luong protem taid
hop thuduoc la it thap. Nguyén nhan c6 éndo (1)
B. subtilis 168 gii phong ndt protease vao moi
truong nudi éy va chinh proteased nhin biét
protein h so i té bao cli va lam gim sin luong
protein tai & hop thu duoc. Sr c6 mit cua cac
protease nay c6 &hkhién protein tai & hop bi phan
cit va din dén ham trong protein taid hop thuduoc
trong ddi thip, day duoc xem |& nét trong nhirng
diém han ché cia k¢ biéu hién nay. (2) Kn nia,
trong qua trinh 1&n men, ah 5 vi khuin nhr
Bacillus c6 th sin xuit ra Bn hop cac acid nh
lactic acid, acetic acid, formic acid, succinate
ethanol (Todar, 2009). Viay, c6 té mot phin
BaamylF1-EntP hay BaamylF2-Enuf b cit dé
giai phong ra EntP ning do EntP cé hanedng qua
thip, kich thrgc phan & qua bé nén khé phatéhi

Nguyén Thanh Nharet al.

polyacrylamide, c6 th do mot trong hai nguyén
nhan noi trén nén ching t6iw the danh gia hju
suit tbng hop enterocin P trong @émg biéu hién B.
subtilis nay so &i cac k¢ biéu hién da dugc nghién
ciu truéc day (E. coli, P. pastoris, L. lactis, M.
extorquens)

Ngoai ra, khi enterocin Buoc giai phdng ra
ngoai mdi torong, ching cé thtac dong ngroc tro
lai véi té bao va laminh hrong i sy phét trén aia
vi khuan chi. o di, ban than vi khédn sin xuit E.
faeciumP13 khéng banh hrong hyi hoat tinh aia
enterocin P nay la do vi ko nay c6 th tong hop
mot protein mén dich (immunity proteindugc ma
héa ki genentP) dai 88 amino aciddi khéi luong
phan t theo Iy thugt vao khang 9,886 kDa (Cintas
et al, 1997), protein nay ngoaidd hao vé vat cha
tranh khdi tdc dong aia ban than enterocin P ma con
c6 kha ning mEén dich wi cac bacteriocin khac
thusc nhom lla (Eijsinket al., 1998). Cong trinh
nghién @u cia Gutiérez vatong tac gi nam 2006
da cho thy, viéc biéu hién genentP dong thoi voi
doan genentPitrongL. lactis co tt¢ gilp ing arong
kha ning hio vé vat cha truge tacdong aia enterocin
P tai 6 hop dugc biéu hign (Gutiérezet al., 2006).
Tuy nhién, véc protein tai & hop thuduoc tir dich
nudi dy vi khuin B. subtilisthé hi¢n haat tinh khang
khuan d6i voi hai vi khidn chi thi, S. aureusva B.
cereuscho thly, enterocin Rid duoc biéu hién trong
hé¢ biéu hien B. subtilis 168, nic du mic do bicu
hién con trong d6i thip. Mot trong nliing  luc
nhim han ck nheoc diém ca ke biéu hien B.
subtilis 168dé nang cao hamrbng protein ngai lai
dugc tiét ra mdi teong nudi @y la o cac cling B.
subtilis trongdé bit hoat nhitng gen méa héa cho cac
protease ngo bao.

KET LUAN

Enterocin P &a E. faeciumP13 da duoc biéu
hién thanh cong tron@. subtilis 168 drsi dang lai
v6i mot phin gen amylaseua B. amyloliquefaciens
Sau khi ét bo protein lai, enterocin P thduwoc c6
hoat tinh khangdi S. aureus/aB. cereus.

va
L&i cam on: Nghién @u nay duoc thuc hién hing
kinh phi @a @é tai “Nghién atu cong ngh sin xuit
va sr dung chit digt khuin sinh k¢ (Nisin va
Enterocin) dung trong do quin ndng &n thuc

dugc bing dién di trén gel polyacrylamide. Do pham” thugc chrong trinh Cong ngéisinh fbc Nong

protein enterocin P taidthop biéu hién trong B.
subtilis 168 khdngiugc phat hén rd rang trén gel
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CONSTRUCTION OF RECOMBINANT PLASMID FROM EXPRESSION VECTOR PACY
CONTAINING ENTP GENE FUSED WITH FRAGMENTS OF BAAMYF1 AND BAAMYF2
FOR PRODUCTION OF ENTEROCIN P IN BACILLUS SUBTILIS 168

Nguyen Thanh Nhart, Pham Thi Minh Duc? Le Thu Ngo€, Le Van Truong', Do Thi Huyen', Tran
Ngoc Tart, Pham Thuy Linh* Truong Nam Hai"'?

Ynstitute of Biotechnology

’Da Nang University of Technology
*Hanoi University of Science
“Institute of Chemistry

SUMMARY

With high antimicrobial activity against a broadnge of spoilage and food-borne gram positive
pathogenic bacteria such lasteria monocytogengStaphylococcus aureusnterocin P, a class lla bacteriocin
produced byEnterococcus faeciurR13, has been studied in expression in differetérblogous systems
recently. In this work, enterocin P was expresselast cells oB. subtilis168. Enterocin P was produced in
the chimeric form with fragments of amylase fr@namyloliquefaciengBaamylF1, BaamylF2) in order to
avoid degrative activity of host proteases. Théofugienes oéntPandbaamylFlor baamylF2were ligated to
pACY7, resulting in recombinant plasmids pAC-amyFiPeand pAC-amyF2-entP. These linearized plasmids
were transformed to the competent c@lssubtilis 168 and integrated into the host genome. The afitme
proteins, BaamylF1-Enterocin P and BaamylF2-Enter®chmeterologously secreted from the recombirant
subtilis strains were concentrated with 50% (30O, and then treated with 50% formic acid to cleave
enterocin P from the fusion forms. As a result framtimicrobial activity test, recombinant Enterodn
obtained after cleavage of fusion proteins showedhhibitory effect on growth of indicator micro@gisms,

S. aureusand B. cereus,food-borne gram positive pathogenic bacteria. Tharderocin P was produced
heterologously with biological activity, despited@xpression level.

Keywords: Bacillus subtilis bacteriocin, enterocin P, fusion gene, BaamylFlefEmtin P, BaamylF2-
Enterocin P
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