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TONG HQP VA BIEU HIEN GEN MA HOA ENTEROCIN VONG AS-48 CUA VI KHUAN
ENTEROCOCCUS FAECALIS TRONG TE BAO ESCHERICHIA COLI
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TOM TAT

Enterocin AS-48 14 mét peptide dang vong bao gbm 70 amino acid. Bugc sinh tong hgp bai chimg vi
khuin Enterococcus faecalis, peptide ndy c6 pho hoat tinh khang khuin khd réng doi vdi ca vi khudn
Gram duong va Gram idm. Do d6, nham muyc dlch tao ra sdn pham enterocin tai hop, trinh tyr
nucleotldc cua gen as-48 tir GenBank (210 bp) duge thng hop nhan tac dya trén k¥ thuft PCR hai budc.
Budc 1: tién hanh PCR ty mdi véi hai doan mdi dai co trinh tyr g6i 1&n nhau, Buéc 2: sir dung san phim
PCR & budc mot 1am khudn dé nhéan gen as-48 bing k¥ thuit PCR binh thuémg véi 2 mdi ngin. San
phim PCR sau 6 duge thu nhén lai ¢ tach dong trong vector pJET]. Trinh tu 210 nucleotide cha gen
trong vector tach dong duge xéc dinh dimg nhu mong mudn, DE tao ra san phim enterocin AS-48 ti td
hop c6 hoat tinh, gen as-48 43 téng hop duge chuyen vao vector biéu hién pTWIN1. Qué trinh bidu hién
clia vector ndy trong té bao E. coli ER2566 dugc didu khién boi promoter manh T7. San phim cla qua
trinh biéu hign AS-48 téi t6 hop 18 mdt protein dung hop giira doan peptide AS-48 v6i hai intein nim & 2
déu C va diu N. Kiém tra va so sanh kich thudc phin tir cia san phim protein dung hop bing k¥ thuat
dién di protein SDS-PAGE véi k¥ thuit Western blot cho thiy sy tuong ddng vé kich thudce clia | protein
dung hop, khoang 63 kDa, Két qua nay cho phép khing djnh, 14n déu tién, gen as-48 da duge téng hop
va biéu hlen thanh cong, déng thoi mé ra trién vong méi trong vide nghién ciru hoat tinh coa enterocin

AS-48 tai 15 hop.

Tir khéa: Biéu hién, E. coli ER2566, enterocin AS-48, peptide dang vong

DAT VAN BE

Trong qui trinh d4u tranh sinh tdn, vi khuén c6
kha ning san xuat ra mdt loai peptide ¢ thé e ché
hodc tidu diét vi khuhn sbng canh tranh trén cing
ngudn dinh dudmg. Pic tinh nay 48 dugc cac nha
khoa hoc quan tAm va di sdu vao nghién ciru nhim
phét hién cac co ché bao vé va dic tinh cia timg loai
peptide. Céc peptide do vi khuén tiét ra iy dugc goi
12 bacteriocin va duge dinh nghia nhu 1d mét hop
chat cé ban chit protein ¢6 khi niang tidu diét vj
khuén “ho hang” (Richard et al,, 2004).

Khi ton tai trong djch tiéu héa cua dong vit,
bacteriocin dé bj phén hity béi protease nén thudmg
khong gy hai gi dén co thé chu. Do d6, ngay tir
nhimg nam 1950, bacteriocin d3 duge sir dyng nhwr 13
nhimg chét bio quan thwe phdm hiru hiéu, dién hinh
nbu nisin. Nim 1988, Cuc Quan ly Duge pham va
Thyc phim My (FDA) d3 chinh thirc phé chudn viée

sit dung bd sung nisin trong nguyén ligu 1én men
phomat, bo nhu 13 mét chit béo qudn an toan (Chen,
Hoover, 2003). Tuy nhién, mic dd c6 tinh khing
khuan kh3 tbt nhung do phd khang khudn cia dai da
s6 bacteriocin thudmg hep va gi¢t han & trong lodi nén
vi€c st dung bacteriocin thudng duoc dinh hudng
trude voi mét sb loai vi khudn gy hai nhét dinh.
Thudc nhém bacteriocin, enterocin 13 san phim
clia vi khuin Enterococcus faecium, E. faecalis va E.
mundtii. Theo hé théng phén loai ciia Klaenhammer
(1993), enterocin dwgc xép vao 16p II dya trén dac
diém chinh 13 khéi luong phan tr nhé hon 10 kDa.
V6i dic diém nay, enterocin AS-48 do vi khuan E.
Jaecalis tao ra ciing thudc 16p 11 bai khéi lugng phin
tir 1 7149 Da (Charles er al., 2006). Tuy nhién, AS-
48 1ai 12 mgt enterocm kha diac biét béi céu tric vong
dién hinh. Chinh cAu tric vong niy tao nén hoat tinh
sinh hoc wu viét hon 80 v&i cac enterocin khic. AS-
48 vira 13 enterocin ¢6 hoat tinh khang khuén phd
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rong (khang ca vi khudn Gram am va Gram duong)
lai vira mang tink 6n dinh cao trong cac didu kién
cla mbi trudng nhu pH, nhiét d6 (Samyn et of,
1994). Dic biét, AS-48 con ¢6 kha niing (rc ché duoc
bao tlr cia vi khin gy rdi loan tiéu hoa B. cereus,
mét loai vi khuan tim thiy nhidu trong cic loai thyc
phim, dic biét 1a thyc phim tr gao. Vi vay,
enterocin AS-48 di va dang dwoc nghién cira nhim
mg dung d& bao quan nhidu loai thyc phim khac
nhau nhu: thit, sira, cac san phim dinh dudng cho tré
em, cac san phim ché bién tir gao hay cdc san phdm
nude hoa qua.

Dya trén nhitng dic diém sinh hoc va dic tinh
rru vigt cia AS-48 trong vigc bao quan ndng sin thyc
phim, ching t5i nhan théy, viéc tdng hop chét bao
quan sinh hoc nay 13 rat cin thiét. Qua trinh tdng hgp
ndy hoan toan c6 thé tién hanh bing con dudmg tai

hop ma khong cén doi héi qua trinh phén lip ching.

fir iy nhi€n. Viéc loai bd buoc phén ldp DNA hé gen
tir chtng vi sinh vt tu nhién duge dua trén trinh tw
DNA di c6 trén GenBank va k§ thuit PCR wr mdi.
Cac ¢dng viéc tiép theo ciia qué trinh biéu hién ciing
durge tién hanh tuong ty nhu qui trinh thiét ké Qé
biéu hién gen binh thudng khac nhim muc dich cudi
cung 1a tao ra chung E. coli tai t6 hop ¢6 kha nang
téng hop san phém enterocin AS-48 cao.

VAT LIEU VA PHUCONG PHAP

Chiing vi sinh vit

Ching £. coli DHSa [end Al rec Al hsd RI7
sup Ed44 gyp A96 thi-1 reldlA lac Ul69 (¢80
lacZM15)] (Invitrogen) dugce sic dyng dé nhéan dong
gen. Chung E. coli ER2566 [fhud2 [lon] ompT gal
sulAll Rmcr-73::miniTnl0--Tet>)2 [dem] R(zgh-
210::Tnl0-Tet®) enddl A(mcrC-mre)114::1510]
(BioLabs) dugc sir dung dé bidu hién.

DNA va hé vector

Vector pJET1 (Fermentas) duoc sir dung dé tao
dong gen. Hé vector pTWINI1 (hiing BioLabs) dugc
stir dung cho muc dich biéu hién gen. Trinh tir gen
ma héa cho enterocin AS-48 duoc ldy trén GenBank
vai mi ky hidu DQ1988088,

Téng hop gen as-48

Duya trén trinh ty ¢6 sin clia gen as-48 gbm 210
cgp nucleotide trén GenBank, 2 ciip moi dugc thiét
ke d¢ tong hgp gen as-48. Cip méi 1 12 cdp moi dai
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vai trich ty DNA dugc g61 1én nhau. Cap m61 213
cap mdi ngin, dugc thlet ke thém vi tri cit cua
enzyme han ché Sapl dé nbi ghép gen sau nay. Ca
hai cagp modi trén déu dwgc tong hop boi hing
Amersham Pharmacia Biotech (Bang 1). Qua trinh
téng hop gen gbm 2 giai doan;

Giai dogn 1 (tao dogn gen): Véi 2 cip mbi dai
dugc thiét ké gc"‘)i lén nhau, doan oligonucleotide
duoc téng hop bing ky thuit PCR tr mdi véi cac
budc tudn tr nhur sau: 94°C - 2 phut, 37°C - 1 phut,
72°C - 20 gidy.

Giai doan 2: Nhan gen bing k¥ thuit PCR binh
thurdmg v&i gen khuén 13 sin pham PCR cia giai doan
1: 25 chu ky 94°C - 2 phiit, 62°C - 30 gidy, 72°C - 20
gidy. Phan img két thiic & 72°C trong 6 phu.

Thiét ké hé vector biéu hién mang gen as-48
(pTWINI-AS48)

San phdm tdng hop gen as-48 trén duge nbi
ghép voi vector pJET1va bién nap vao té bao E. coli
DHS50. Céc dong plasmid da chon loc dwge cit kiém
tra bing cip enzyme han ché Ps/I va Sapl va xac
dinh trinh ty DNA d6.

Sau do, gen as-48 trong vector tao dong duqc‘ca”'lt
thu va nbi ghép vao vector biéu hién pTWIN1 bing
vi tri cit cha enzyme Sapl. San phim ndi ghép dugc
bién nap véao té bao biéu hién E. coli ER2566 va cit
kiém tra bing enzyme han ché Pstl.

Bién hién gen

Gen as-48 dugc biéu hi¢n trong hé vector
pTWINI trén promorter manh T7. Chung té bao biéu
hién E. coli cing twong tyr nhur trong t€ bao E. coli
BL21 (Tran Ngoc Tén et al., 2007a).

Waestern blot

Sau khi dién di protein dé kiém tra, san phim
protein_ dung hop Intein-As48 biéu hién duoc xdc
dinh bing phuong phip Western blot vé ¢o ban
gibng nhu d2 mé ta truée day (Trin Ngoc Tan ef
al, 2007b0). Tuy nhién, trong thi nghiém nay,
khang thé 1 (Biolabs) dwgc sit dung 1a khing thé
khang v§i ving protein chitin, D§ pha lofing cia
khang the nay 1d 5000 lin. Khang thé tha 2 1a
khéng thé khang tho (Blolabs) di duge cfng hop
véi peroxidase ding dé nhan biét va duoc sir dung
véi 4 pha losng 10000 lan.
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Béng 1. Trinh ty DNA cac cdp mdi.

STT Tén mbi Trinh tw DNA

Chu thich

1 AS48-F ctt
atg
gca
aat
gtc
act

Tttt
aaa
gtt
gtt
act

cag
gct
gca
gta
act

ttg
gag
gca
gaa
att

cca
ttc
gga
gct
gtt

att Mbi dai, dhu xudi

ggt
act

ggt
tca

cat
cca
ctt

tgg
ctt

gca
ata
gtg
gga
att

2 AS48-R - cca
ttt
gta
tgc
tcc
tga

aat
ctt
ttt
agc
acce
aat

agce
ttt
tgc
tgc
act
aac

aac
aat
aat
aag
tac

tgc
tte
tga
taa
agc

tct Mbi dai, diu ngwec
Lttt
cte
aga
agt

Tttt
ctt
tct
aag
aag

tce
aaqg
tce
acc
aat

3 AS48F/Sapl ggt

ggt tgc tct tce aac ctt cag ttt

Mai ngén, ddu xudi, thém trinh t
cét enzyme han ché Sap!

4  AS48R/Sapl ggt

ggt tge¢ tct toc geca cca agce aat

Mai ngan, dau nguwec, thém trinh
ty cht enzyme han ché Sapl

KET QUA
Tﬁng hop gen as-48

Dua trén trinh ty DNA trén GenBank (mi s
DQ1988088), ching toi da thiét k& 2 cap mdi st
dung dé tbng hop gen as-48 ma khéng cén trinh
khudn cua gen nay. Dé téng hgp gen thanh cdng, qua
trinh nay duge thiét lp bao goém hai giai doan chinh.
Giai doan 1 14 viéc tao gen khudn tir ciip mbi dai
bing k¥ thuat PCR tu mdi. Giai doan 2 13 viéc nhan
gen bing kg thudt PCR véi doan DNA khudn chinh
l4 san phim cia giai dogn 1. Bang DNA thé hién
trén dudmg chay s6.2, hinh 1 d4 cho thdy sin phdm
tr mdi chira kha nhidu doan DNA véi kich thude
khac nhau, trai dai tir 80 dén 400 bp. Do vay, dé tién
hanh thu duge san phdm DNA da didu kién cho tach
dong gen as-48, ching 51 da thiét k& thém cap mdi
ngin nhdm sir dung chinh san phim DNA cuia ky
thugt PCR ty mdi #am khuén. San phém cia giai
doan 2 dugc thé hién trén duomg chay sb 3 1a bang
DNA kha dic hi¢u véi kich thude twong duong véoi
kich thuréc mong mudn (khoang 0,22 kb). Két qua
cudi cing cua k¥ thugt PCR di khing dinh, sin
pham nay 1a phu hop vai tinh toan ly thuyét va da
diéu kién dé tién hanh tach dong gen.

Hinh 1. Két qué kiém tra san phadm tdng hep gen
trén gel agrose 1,7%. 1, 4: Thang DNA chuén 100 bp
{Fermentas); 2: San pham PCR ty mbi; 3: San phdm
PCR binh thuémng.

Thiét 14p hé vector tach dong va biéu hién mang
gen as-48

Sau khi d3 téng hop dwge cac doan DNA véi
kich thudc mong muébn, cic san phdm nay duoc ndi
ghép tryc tiép vao vector tich dong pJET1. Véi dic
tinh t5i vu 14 kha ning tao dong gen tir sén phém cda
k¥ thuit PCR, vector nay c6 kha ning ghép noi véi
cac doan DNA diu béng Hon nita, sau khi bién nap,
chi ¢6 nhitng dong té bao mang gen méi ¢b kha niing
sinh trrdmg trén moi trudmg chon loc. Dic tinh dic
biét ndy duge tao ra do vi tri chon dong nim trong
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long gen gy d6c cho té bao E. coli, gen Eco47IR. Vi
viy, cac dong t¢ bao khi duge chon loc déu mang
doan DNA ngoai lai.

Qua trinh tao dong gen dugc tlép e bi’mg vige
kiém tra sin phim plasmid trong méi dong té bao da
chon loc. Bude kiém tra diu tién 14 viée cit cic sdn
phim plasmid bing enzyme han ché Psf va Sapl.
Kiém tra sin phim cit trén gel 1,7% agarose cho
thay, tir 24 dong plasmid, ¢6 4 dong plasmid tao sin
pham cit phii hop nhur tinh toan. Céc dong plasmid
nay dugc doc trinh tw DNA va so sanh trinh tr da
doc dugc vai trinh tir ly thuyét cta gen as-48 dé x4c
dinh dong plasmid mang gen chinh xac nhit. Két qua
so sanh trinh tir DNA ¢4 4 dong di chimg minh, cic
dong gen nay déu cé trinh ty gidng nhau va hoan
toan twong dong voi trinh ty gen as-48 1y thuyet Ca
4 dong déu c6 thé sir dung cho muc dich thiét lap hé
vector cho biéu hién gen as-48. Vi véy, 1 trong 4
dong té bio mang gen as-48 dugc chon ngiu nhién
cho myc dich thiét 1ap hé biéu hién.

Qua trinh thiét lap hé biéu hién ciing c6 nhidu
diém tuwong tu v qua trinh tao dong. Tuy nhién,
trong qud trinh nay, hai vi tri cc’lt cua enzyme Sap |
nim trén 2 dau 57 coa cdp mbi ngin duge sir dung
lam diém cﬁt vi ghép ndi vao vector biéu hién
pTWINI. Két qua qua trinh thiét lap hé biéu hién
cling duoc xdc dinh bing viéc cit kiém tra bang
chinh vi tri cét ciia enzyme Sapl va mot vi tri cit cia
enzyme khac, Psfl. Dia vao tinh todn ly thuyét,
ching t5i da chon dugce dong € bdo mang hé vector
biéu hi¢gn chira gen as-48 1a cic dong c6 plasmid
khdng bj cit bdi enzyme Sapl va tao bing DNA san
phdm (0,9 va 6,7 kb) dbi voi Psd. Véi két qua do,
ching tai dit tén vector bidu hién mang gen as-48 13
vector pTWIN1-AS48,

Biéu hi¢n gen as-48 trong t& bao E. coli ER2566

Nhu d4 miéu ta trong phin phuong phdp, trong
quéa trinh chon loc vector bidu hién, plasmid
pTWIN1-AS48 di duge bién nap vio té bao biéu
hién E. coli ER2566. By 1a dong t& bao biéu hién
tuong thich vai hé vector pTWINI, Vi viy, sau khi
chon lpc duge vector biéu hign, cic dong té bao
mang hé vector nay dugc biéu hién ngay. Két qua
kiém tra v&i 3 dong té bao mang vector pTWINI-
AS48 (Hinh 2, duomg chay 2 den 4) cho thiy, cac
dong tai dmmg chay s6 2 va so 3 cho kha ning biéu
hién tét hon tai dudmg chay s6 4. Bing protein biéu
hién tai cac dudng chay nay c6 kich thude dung nhu
kich thurde tinh toan (khodang 63 kDa). Do d6, véi
ndng do protein va kich thudc tuong img, ¢ thé
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khing dinh buéc diu ring gen as-48 d3 biéu hién
thanh céng,

Western blot

Trong qua trinh biéu hién protein tai t& hop, mét
diém thiét yéu can phai xac dinh 13 protein tai to hop
biéu hién phdi chinh xac 1 protein mong mudn. Dé
khing dinh diéu do, khong don gian 1a vige xac dinh
lugng protein dugc bidu hién qua bing protein biéu
hién ma con phai dya trén cic dac diém khac. Mét
trong nhimg k¥ thuat d& xac dinh protein ti t5 hop
da duge bidu hién 14 k§ thuat Western blot.

Trong thi nghiém nay, dira trén didc tinh cta hé
biéu hién pTWINI 1a sir dung hqp protein dich véi 2
protein intein va vdi protem gan két v0'1 chitin.
Protein dich di dugc biéu hién trong vo sb san phém
protein khdc nhau dugc xac dinh gidn’ “tiép qua
protein gin két chitin. Dya vao san pham khang thé
khang protein gin két chitin (khang thé 1) da dugc
thurong mai, protein dung hop duge nhin biét biing
k¥ thuat Western blot (Hinh 3).

Két qua xac dinh protein biéu hién trén hinh 3
cho the"iy, hé protein dung hop dugce thé hién 1a mot
bing véi kich thude ding nhu tinh todn (63 kDa).
Mic di, lugng protein biéu hién (dudng chay s6 3)
1a khé nho khi so sanh véi protein d6i chimg (duong
chay s 2) nmumg vin cho phép khing dinh protein
AS-48 d3 dugce biéu hién thanh céng trong hé vector
pTWINI.

THAO LUAN

Trong ¢ong trink nghién ciu nay, yéu céu
dAu tién dit ra cho vide thiét 1ap hé bidu hién 13 kha
niing tao vong cta san phim protein tai t& hop sau
khi bieu hién. Piéu ndy dic biét quan trong dé
enterocin AS-48 c6 thé hinh thanh dugc cdu tric
khong gian dong thdi véi viée duy tri duge hoat tinh
sinh hoc vén co. Tuy nhién, ciu tric dang vong ma
chiing t6i dé cap trong cong trinh nay phai la cdu tric
vong cua protein, Céu triic y hinh thanh nhér cdu nbi
peptide giita dau N clia amino acid dau va diu C caa
axit cudi (Craik et al., 2003). Cac méi lién két khac
hinh thanh nén phén tir protein dang vong, vi du nhu
cdu ndi hru huynh giira 2 amino acid cysteine, déu
khéng duge coi la protein vong, «. .

bé co thé tao ra san pham protein vong, chung
t6i da tién hanh chon hé pTWINI lam vector biéu
hién trong té bao vi khudn E. coli. Uu diém quan
trong nhit ciia hé vector nay 1a trinh tr DNA ma héa
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cho 2 protein intein c¢6 thé dung hop protein dich 1a
Ssp DnaB va Mxe GyrA. Hai intein nay vira dong
vai trd &n dinh cho co thé chu voi nhimg protem dich
¢4 tinh djc vira co thé tu cat bang cic diéu kién khac
nhau dé tich ra san pham protein biéu hién riéng biét
{Ssp DnaB cit bai diéu kién pH thip, Mxe GyrA cit
bing Dithiothretol) (Evans er al, 1999). Hon thé
nita, dua vao dic tinh fir cit cua intein, san pham
protein dich sau khi bi cét ra khoi 2 intein & 2 déu ¢6
thé hinh thanh dugc mébi lién két peptide gifra amino
acid ddu va cudi @& tao ra protein vong. Do dé, hé
biéu hién pTWIN duge chung t0i lya chon dé sir
dung trong qué trinh biéu hién tao enterocin AS-48
tai 16 hgp (Hinh 4). Qua trinh nay dugc bit dau bang
viée thiét ké dua trinh iy DNA m3 hoa cho gen as-48
vao trong ving trinh ty da nbi cha vector va tlen
hanh biéu hién. Protein vong s& 13 san phim cudi
cling sau khi san phim protein biéu hién 1 protein
dung hop duge tinh ché va cat lan luot 2 intein trén
¢dt 41 luc chitin.

kDa

66,2
45,0
35,0
25,0

18,4
14,4 .

Hinh 2. Kiém tra kha niing bidu hién gen as-48 trén
gel 12% polyacrylamide. 1. Dong E. coli mang vector
pTWIN1; 2-4. Déng E. coli mang vector pTWIN1-
AS48; 5. Thang protein chudn (Fermentas).

Ngodi ra, mét van dé dat ra d6i vaoi viée biéu
hién protein AS-48 la san pham protein vong rat doc
v6i chinh té bao biéu hién: E. coli. Trong tu nhién,
enterocin AS-48 c¢6 phd khing khuin khi réng.
Trong 36 c4c loai vi khufin ma enterocin nay co thé
\tc ché nhu Listeria monocytogenes, Bacillus cereus,
Staphylococcus, Salmonella..., vi khuan E. coli cling
bi (rc ché (Gaslvez et al, 1989) Vi viy, khi tién
hanh biéu hién enterocin nay trong té bio E. coli, san
phém protein tai t& hop c6 thé e ché ngugc lai t

bao chit mang gen as-48. Diéu lo ngai nay hoan toan
¢O co $¢ véi nhimg trrdng hop biéu hién protein
mang d6c tinh cao véi cac dong té bao E. coli, vi dy
nhu cc protein ddc t, cac protein khing nguyén ciia
virus...

Hinh 3. Phan tich sy biéu hién cla protein AS-48
bing k§ thuat Western blot. 1. Thang protein chuan
SM0671 (Fermentas); 2. Protein tir ching mang
vector pTWIN1; 3. Protein tlr ching mang vector
PTWIN1-AS48.

Hinh 4. M6 hinh qua trinh tién hanh biéu hign va tinh
ché thu protein vong. CBD:; Vung protein gén v&i hat
chltll‘lé Target protein: protem dich; MCS: ving gen
da nodi.
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Tuy nhién, dé giai thich cho viéc biéu hién
protein déc tinh voi t bao chi, ¢6 2 Iy do cho vige
ndy. Thit nhét, protein AS-48 chi cé hoat tinh khi né
hinh thanh duge céu tric vong. V6i hé bidu hién
pTWIN, chu tric vong cua protein chi hinh thanh sau
budc ty cit cua intein 2 dudi didu kién cta thiol
(Perler et al., 1994). Thir 2, protein AS-48 khéng
duoc bidu hién dde 1ap ma duge bidu hién dung hgp
voi trinh tir 2 intein & 2 ddu. Do d6, chi khi nao
protein dung hop duge cit rdi 2 interin, protein méi
c6 thé bde 16 duge hoat tinh vén cé.

Vi céu triic vong dic biét ciia AS-48, Fernandez
va dbng tac gia (2006) d3 chuyén plasmid pMB2
mang 10 gen quy dinh qu4 trinh sinh tdng hop AS-48
trong tr nhién cua chung E. faecalis sang ching vi
khudn lactic “an toan” hon dé biéu hién enterocin
niy (Lactococcus lactis). Mic d d4 biéu hién thanh
cong nhung higu suét bidu hién véi gen nay kha thap
vi khéng ¢6 hé promoter manh diéu khién. Hon nira,
dé thu duge san phim AS-48 can doi hoi qua trinh
tinh ché kha phirc tap véi h¢ théng HPLC. Trong khi
d6, viéc biéu hién AS-48 dang dung hop trong té bao
E. coli da cho thdy tinh wu viét bai tbc do sinh
trudmg nhanh va kha nang tao protein dung hop hiéu
qua. Két qua biéu hién di dugc thé hign bdi bing
protein dung hop voi luong kha lom trong protein
tong sb trén hinh 2, phan két qua.

Tuy nhién, véi céc két qua da néu trén, AS-48
moi chi b_iéu hién thanh céng dang protein dung hop.
Pé c6 thé tao ra sin phim AS-48 c6 hoat tinh, sin
phim protein dung hop trén phat duge tinh ché qua
cdt ai lue chitin (Hinh 4). Sau 2 bude cit bé intein
dudi didu kién pH va DTT, AS-48 m&i ¢6 thé hinh
thanh dugc cdu tric ty nhién 13 cu tric dang vong.
Hoat tinh khang khuin cia AS-48 tai t6 hop co thé
xé4c¢ dinh so by bang vong khang khudn trén dia moi
trudmg dic.

KET LUAN

Nhu viy, véi muc tiéu tao ra sin phim enterocin
AS-48 bing con dudng téi tb hop, gen as-48 da dugc
tién hanh ting hop thanh cong dua trén qué trinh
PCR hai buée. Két qua nay cho phép tdng hop cic
doan gen ngén khic ma khéng cin trinh ty DNA
khuén. Hon thé nira, voi nhimg két qua buge dau da
dat duoc trong viée bidu hi¢n loax protein ngin ndy
con ggi mo ra hudng bicu hién tét cho cic protein
ddc khac trong té bao E. cofi.

Loi cdm om: Céng trinh nay dupc hoan thanh véi s
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tai tre kinh phi ctia Chuong trinh Cong nghé sinh
hoc Nong nghiép do Bé Néng nghiép var Phét trién
Nong thon chu tri thong qua du an “Nghién cim
céng nghé san xuat va sir dung chét diét khudn sinh
hoc (Nisin va Enterocin) ditng trong bdo quan nong
sdn thiee pham”. Cdc thi nghiém dwgc thuc hién tgi
Phong Thi nghiém trong diém Cong nghé gen, Vién
Cdng nghé sinh hoc.
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SYNTHESIS AND EXPRESSION OF A GENE ENCODING CIRCULAR ENTEROCIN AS-

48 IN ESCHERICHIA COLI

Tran Ngoc Tan', Dinh Thi Thu Hang?, Nguyen Thanh Nhan', Pham Thuy Linh *, Do Thi Huyen!, Le

Van Truong', Truong Nam Hai"

!Institute of Biotechnology, VAST
‘Hanoi University of Natural Siences, VNU
i Institute of Chemmistry, VAST

SUMMARY

Enterocin AS-48 is a 70 amino acid circular peptide produced by Enterococcus faecalis and it shows

broad spectrum of anti-microbial activity against Gram-positive and Gram-negative bacteria. In order to
produce the peptide, the as-48 gene sequence was designed from GenBank and the 210 base pairs gene
was artificially synthesized in two steps PCR. In the step 1, two long primers with over-lapping
sequences served as DNA template and in the step 2, two short primers were used to amplify as-48 gene
by PCR. The PCR product was cloned into pJET! vector and sequencing confirmed presence of 210
nucleotides as expected. To produce the recombinant mature enterocin AS-48 pepdide, the synthetic gene
was cloned to the expression vector pTWIN under the control of T7 RNA promoter in E. coli ER2566.
The recombinant AS-48 peptide was expressed as a fusion protein with 2 intein on either side (N and C
terminal). The fusion protein was 63 kDa on SDS-PAGE and reacted with chitin antibody in Western
blot, thus confirming its identify. This paper described the first design of synthetic gene as-48 and the
fusion enterocin AS5-48 peptide with promising antibacterial properties on agar plates.

Keywords: Circular peptide, enterocin AS-48, expression, Escherichia coli ER2566
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