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Nghién citu

Tao dong, biéu hién, tinh sach peptide CPE16 gan dinh huéng te

bao M c6 nguén goc tidt vung dau C ddc toé Clostridium perfringens

(CPE) va thi tuong tac véi Claudin-R4

Huynh Kién Quang', Mai Quéc Gia', Nguyén Hoang An', V6 Thi Thanh Ha2, Tran Van Hiéu'

TOM TAT

Phat trién vaccine dudng uéng théng qua viéc tao dap Ung mién dich niém mac nham phong ngra
cac bénh duong ruét dang la hudng nghién clu dugc quan tam hién nay. Viéc nham tring dich té
bao M — t& bao thu nhan khang nguyén 13 huéng giai phap hiéu qua giai quyét tinh trang phan tan
khang nguyén. Nhiéu nghién cu da cho thay ving dau C ctia doc té Clostridium perfringens cé kha
nang tuong tac véi thu thé Claudin-4 trén bé mat té bao M. Bing cac phuong phap tin sinh hoc,
peptide CPE16 (16 amino acid dau C clia doc té Clostridium perfringens) dugc du doan co kha néng
tuong tac vai thu thé Claudin-4. Trong nghién ctiu nay, CPE16-GFP dugc thu nhan dé lam nguyén
liu nham thr nghiém kha nang bam dinh véi té bao M. Plasmid téi t& hop PET22b-cpel6-gip dugc
tao ra thong qua viéc ndi gene cpel6-gfp vao plasmid pET22b da xUr ly véi cdp enzyme cét han ché
Ndel va Xhol. Plasmid tai t& hap dugc hoa btén nap vao E. coli BL21 (DE3) va cdm (ng biéu hién
vSi 0,5 mM IPTG. Protein CPE16-GFP dugc kiém tra va xac dinh bang phuong phap SDS-PAGE va

Western blot v6i khang thé khang 6xHis. K&t qua cho théy protein CPE16-GFP duoc biéu hién & pha
tan. Protein CPE16-GFP dugc tinh sach bang sac ky ai luc ion kim loai véi dé tinh sach dat 94,14%.
Cudi cung, CPE16 dugc thir nghiém kha nang tuong tac vai GST-claudin-R4 bang phuong phap st
dung sai nano silicon (SINW-FET). K&t qua cho thdy CPE16 c6 tuong tac véi GST-claudin-R4 duoc
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thé hién qua su thay déi vé gia tri cudng do dong dién trén sgi nano so vdi déi ching GST.
Tukhoa: CPE16, té bao M, vaccine dudng uéng, ving dau C doc té Clostridium perfringens

GIOI THIEU

Cac bénh lay nhiém qua duong tiéu héa la nguyén
nhan chinh gy ti vong trén toan thé gi6i!, anh
hudng nghiém trong dén stic khoe, kinh té ctia nhiéu
qudc gia, ddc biét 1a nhiing nudc dang phét trién. Tai
Viét Nam, theo thong ké ctia BO Y t€, mdi ndm c6 tu
250 dén 500 vu ngd doc thyc phdm véi 7.000-10.000
ca nhiém, din dén 100-200 trusng hop ti vong?.
Phuong phép diéu tri dugc 4p dung nhiéu nhat hién
nay la st dung cac loai khang sinh. Tuy nhién phuong
phép nay van ton tai nhiéu nhugc diém nhu chi phi
cao, anh hudng dén hé vi sinh dudng rudt, ¢ thé dan
dén hién tuong khang khang sinh néulam dung. Cac
nhugc diém trén doi hoi cin phat trién nhiing liéu
phép diéu tri, phong ngtlia hiéu qua hon. Gén day,
vaccine dudng udng xuét hién nhu moét phuong phéap
phong ngtia hoan hao, véi nhiéu uu diém néi bat, khac
phuc dugc nhiing ton tai clia vaccine tiém nhu tao ra
dap ung mién dich niém mac cuc bg, khong gay dau,
dé dang van chuyén, sti dung va c6 thé tranh lay nhiém
chéo?.

Tuy nhién, viéc phat trién vaccine dudng udng gip
phai rat nhiéu rao can. Do d6 s6 lugng vaccine uéng
dugc cip phép hién nay chi diing lai & con s6 bén .
Céc rao can c6 thé ké dén nhu céc 16p biu mé rudt va
khe hep t& bao dugc lién két chic gitia chung (Tight
Junction), diéu kién khdc nghiét & rudt, sy phan tan
vaccine, thanh phén vaccine khong an toan hay hién
tugng dung nap mién dich®. Vi vdy, cac nha khoa
hoc dang tdp trung nghién ctu, phét trién cic hé
thong mang, thanh phén ciing nhu dinh huéng vac-
cine nhim dam béo vaccine con nguyén ven va dén
dung vi tri mong mudn.

Cac cong bé cho thdy té bao M (Microfold cells) 1a té
bao céu thanh cac vi tri thu nhan khang nguyén cua
hé théng mién dich niém mac ruét®. Té bao dugc im
thdy trén bé mét cac mo lympho trong ruét, ching cé
vai trd quan trong trong viéc kich thich dép ing mién
dich nh¢ kha néng thu nhan khang nguyén théng qua
c4c thu thé trén bé mat té bao va van chuyén khang
nguyén dén cic mo lympho bén du6i”®. Hién nay,
6 nhiéu cap phéi ti - thy thé duge biét dén®. Vé6i

Trich dan bai bao nay: Kién Quang H, Quéc Gia M, Hoang An N, Thanh Ha V T, Hiéu T V. Tao dong,
biéu hién, tinh sach peptide CPE16 gan dinh huéng te " bao M c6 ngudn gédc tif viing dau C doc té
Clostridium perfringens (CPE) va thi tuong tac véi Claudin-R4 . Sci. Tech. Dev. J. - Nat. Sci.; 3(1):38-45.
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nhiing uu diém san c6, protein va peptide la nhiing
loai phéi ti nhin dugc nhiéu sy quan tdm. Cac phoi
tt c6 ban cht 13 protein va peptide gébm c¢é FimH,
Hsp60, Col hay vung dau C cta doc td Clostridium
perfringens (CPE). Nhiéu nghién ctiu da chi ra rang,
30 amino acid & vung ddu C doc t6 Clostridium per-
fringens (CPE30) c6 kha ning tuong tac manh véi thu
thé Claudin 4 trén bé mit té bao M va khong gay doc
cho co thé'%-14, Véi tiéu chi t6i uu vé kich thudc va
cdu hinh, nhém nghién ctiu chung t6i da ting dung
cdng cu tin sinh hoc du dodn dugc trong doan CPE30
c6 chtia 16 amino acid lién tuc (CPE16) ciing c6 kha
ning tuong tac v6i thu thé Claudin-4 (két qua chua
codng bd). Do d6, nham muc tiéu thii nghiém phat
trién vaccine uéng, chiing toi tién hanh tao dong, biéu
hién va tinh sach protein CPE16 dung hgp v6i Green
Fluorescent Protein (GFP). GFP la mét protein ¢é kha
néng phat huynh quang khi dugc kich thich véi anh
sang c6 budc song phithgp. GFP dung hgp véi CPE16
trong nghién cttu nay nhdm hé trg cho viéc theo doi
su van chuyén va tuong tac ctia phéi tt v6i bé mit té
bao M vé sau. Két qua clia nghién cttu nay nhim tao
ngudn nguyeén liéu ban dau cho cac thli nghiém vé kha
néng tuong tic ciia CPE16 v6i Claudin-4 nhim phit
trién vaccine uéng.

Chip ban dan hiéu ting thuong dung sgi nano silicon
(SiNW-FET) c6 kha nang ting dung cao trong linh viic
cam bién sinh hoc nhd vao do nhay rét cao (néng do
thép dén picomol), d6 chon loc cao, theo doi theo thoi
gian thyc va khong cin sti dung cac chi ddu phan tit 1°.
Khi xti Iy bé mat ctia sgi nano silicon véi vét liéu tuong
tac v6i cac phan ti mong mudn, cac phén ti muc tiéu
tuong tac v6i cdc phan ti trén s¢i nano silicon sé lam
thay d6i dién trd gitia hai dién cyc ngudn va duong
thodt ctia FET. Bing céch cung cdp mot hiéu dién thé
xdc dinh & dién cuc c6ng (V) va dién cuc dudng
thoat (Vp) réi do cuong do dong dién di ra dién cuc
dudng thodt (Ip), ¢6 thé xac dinh dugc cd tuong tac
clia cac phan ti v6i nhau hay khong. Trong nghién
cliu ndy, mét dé mang SiNW-FET da xit 1y véi glu-
tathione (GSH) '° dé ¢6 dinh cac phan ti glutathione
S transferase (GST), dugc st dung d€ xac dinh sy
tuong tac ciia GST-claudin-R4 véi CPE16-GFP. Cac
gid tri Ip (cudng do dong dién do dugc ¢ dién cuc
duong thoat) do dugc ctia GST/CPE16-GFP va GST
claudin-R4/CPE16-GFP duoc so sanh v6i nhau dé rut
ra két luan vé tuong tac cia CPE16-GFP va claudin-
R4.

VAT LIEU VA PHUONG PHAP

Ching chi va plasmid
Chung E. coli DH5a dugc st dung lam ching dé
nhéan ban vector tai td hgp. Chuing E. coli BL21 (DE3)
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dugc stt dung lam chting biéu hién protein téi t6 hop.
Plasmid pET22b-cpe30-gfp chiia gene ma héa CPE16
dugc st dung lam khudn d€ thu nh4n gene muc tiéu.
Plasmid pET22b dugc st dung dé dong hoa gene
cpel6-gfp, va giup kiém soat sy biéu hién gene nh¢
vao promoter T7 trén plasmid thong qua chit cam
ung IPTG (Biobasic). Tat ca cdc chung vi sinh vat va
plasmid dugc cung cdp bdi B6 moén Cong nghé Sinh
hoc Phén tt va Moi trudng, Trudng Dai hoc Khoa hoc
Ty nhién, PHQG-TPHCM.

Cau trac vector tai t6 hop pET22b-cpel6-
gfp

Gene cpel6-gfp dugc thu nhan ti plasmid khuon
pET22b-cpe30-gfp bing ky thuat PCR véi cap moi
ddc hiéu 160FNde (catatgTCATCATATAGTG-
GAAATTACC) va 39RXho (ctcgagTTCTTCACCG-
GCATCTGCATCCG). Sau khi da thu nhén thanh
cdng, gene cpel6-gfp va plasmid pET22b dugc xt li
tao d4u dinh vé6i hai enzyme cit han ché Xhol va Ndel
(Thermo Scientific) va néi lai v6i nhau nhd enzyme
T4 ligase (Thermo Scientific) (Hinh 1). San phim
néi dugc hoa bién nap vao ching E. coli DH5¢ va
dugc nudi cdy trén mai truong LB (Peptone: 10 g/L,
cao ndm men: 5 g/L, NaCl: 10 g/L, pH 7,0) c6 chta
khang sinh ampicillin (Biobasic) néng d6 cudéi 100
ug/mL. Céc thé bién nap sau d6 dugc tiép tuc sang
loc bing ky thuat PCR v6i cdp moi 160FNde va T7ter
(mdi trén plasmid pET22b).

Tao dong chiing E. coli BL21 (DE3) mang
vector tai t6 hop pET22b-cpe16-gfp

Vector tai t8 hop c6 két qua PCR khudn lac duong tinh
dugc tién hanh héa bién nap vao ching E. coli BL21
(DE3) sau d6 nudi trén moi trudng LB c¢6 khang sinh
ampicillin n6ng d6 cu6i 100 pg/mL. Céc dong E. coli
BL21 (DE3) mang vector tai t6 hgp pET22b-cpel6-gfp
dugc sang loc lai bang ki thuat PCR khuén lac véi cip
moi 160FNde va T7ter.

Cam (ing biéu hién CPE16-GFP tai t hop

Chung E. coli BL21 (DE3)/pET22b-cpel6-gfp dugc
nudi cdy lic trong diéu kién moi trudng LB chiia
khang sinh ampicillin néng d6 cudi 100 pug/mL, 37°C,
16 gid. Sau d6, vi khudn dugc cdy chuyén vdi ti 1é
1:20 (v/v) va tiép tuc nudi cdy lac 6 379C cho dén khi
ODgqp dat gid tri 0,6-0,8. Ngay sau d9, chit cam ting
IPTG dugc b6 sung vao méi trudng nudi cdy sao cho
néng d6 cudi dat 0,5 mM va tiép tuc nudi cdy lic &
259C. Sau 5 gi¢ cam ting, sinh khéi vi khuin dugc
thu nhan va ly gidi bing séng siéu &m d€ thu pro-
tein & cdc pha t6ng, tan va tha. Su biéu hién protein
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Hinh 1: Cau tric vector tai t6 hop pET22b-cpe16-gfp.

tai t6 hgp dugc xdc nhan béng phuong phip SDS-
PAGE v6i nhudm Coomassive Blue va Western blot
véi khéng thé khang 6xHis. Thuc hién dong thoi véi
cdc mau ddi chiing 1a mau dich pha tdng ctia E. coli
BL21 (DE3)/pET22b c¢6 cam ting IPTG va E. coli BL21
(DE3)/pET22b-gfp c6 cam ting IPTG.

Tinh sach CPE16-GFP bang phuong phap
sac ky ai luc

Dich vi khuén E. coli BL21 (DE3)/pET22b-cpel6-gfp
& pha tan sau khi dugc cam ting biéu hién, thu nhén
va ly gidi bang séng siéu 4m dugc st dung lam nguén
nguyén liéu d€ tinh sach protein CPE16-GFP bang
phuong phap tinh sach sic ky &i lyc véi cot Hitrap
HP (GE Healthcare). Cot sau khi dugc can bang véi
dung dich A (20 mM phosphate, pH 7,4), dugc nap
dich protein pha tan. Sau d¢, cot dugc tdi cin bing
v6i dung dich A va riia véi dung dich B (20 mM phos-
phate, 90 mM imidazole, pH 7,4). Cudi cling, protein
muc tiéu dugc dung ly véi dung dich C (20 mM phos-
phate, 99 mM imidazole, pH 7,4). Két qua tinh sach
CPE16-GFP dugc kiém tra bang phuong phap SDS-
PAGE, nhudm bac va phén tich bing phin mém Gel
Analyzer.

Po ludng tuong tac giita CPE16-GFP véi
claudin-R4

Ky thuat nhim do ludng tuong tdc CPE16-GFP vdi
Claudin-R4 dugc thuc hién theo phuong phéap dugc
mo ta bai Lin va cong su '°. Cu thé, chip ban dan FET
mang s¢i nano silicon (SiNW - FET) dinh glutathione
(GSH) dugc b6 sung 1 mM GST hodc GST-Claudin-
R4. Sau d6 bd sung PBS pH 7,4 hoic CPE16-GFP
6 noéng d6 1 mM trong PBS pH 7,4 1én chip c6 GST
hodc GST-Claudin-R4. Tuy thudc vao dién tich cta
céc phén ti trong dung dich sé tac dong dén cuong
do dong dién chay qua dién cyc dudng thodt (Ip) ctia
FET. Béng viéc do thong s6 cudng d6 dong dién nay
¢4 thé xdc dinh dugc su tuong téc clia cic phén tu
v6i nhau. Céc thong s6 dugc ghi nhan thong qua hé

théng phan tich chip ban dan (HP 4145B, Hewlett-
Packard) st dung chuong trinh LabVIEW. Protein
GST ¢ dang khong dung hgp véi thu thé dugc st dung
lam d6i ching am. Néu khéng c6 tuong téc ctia pro-
tein v6i thu thé sé khong lam thay d6i cuong do dong
dién. Su chénh léch gia tri Ip gitia CPE16-GFP véi
GST-claudin-R4 va CPE16-GFP v6i GST sé cho biét
liéu CPE16-GFP c6 tuong tac véi GST-claudin-R4 hay
khong.

KET QUA VA THAO LUAN

Tao dong chiing E. coli DH5¢ mang vector
tai t6 hop pET22b-cpe16-gfp

Dé dong hoa vector pET22b-cpel6-gfp, gene cpel6-
gfp dugc tién hanh thu nhén tit khudén pET22b-cpe30-
£fp bang ky thuét PCR v6i cip moi dic hiéu 160FNde
va 39RXho. San phdm PCR dugc kiém tra kich thudc
bing phuong phép dién di trén gel agarose 1%. Két
qué dién di cho thiy da thu nhin dugc duy nhat
mot doan gene c6 kich thudc 766 bp, dung véi kich
thudc gene cpel6-gfp (giéng 2, Hinh 2A). Bén canh
dé, chling 4m ctia phan ting PCR véi ddy du tat ca cic
thanh phén nhu phan tng thu gene ngoai trti khuoén
pET22b-cpe30-gfp thi khong c6 su hién dién ctia bat
ki vach DNA nao trén ban gel dién di, diéu nay chiing
to phan ting PCR thu nhén gene ¢ el6-gfp hoan toan
khong c6 tac nhan ngoai nhiém (giéng 1, Hinh 2A).
Sau khi dugc xt ly tao cic ddu dinh bing hai en-
zyme cit han ché 1a Xhol va Ndel, gene cpel6-gfp va
plamid pET22b dugc ndi lai v6i nhau théng qua T4
ligase va tién hanh bién nap san phim néi vao chiing
E. coli DH5¢. Trén plasmid pET22b c¢6 mang gene
khang khang sinh ampicillin nén céc thé bién nap
dugc sang loc bude ddu trén moi truong nudi cdy cd
chiia khang sinh ampicillin. Céc khuén lac du tuyén
nay tiép tuc dugc sang loc bang ky thuat PCR véi cip
moi 160FNde va T7ter.

Vector pET22b-cpel6-gfp dugc tao ra bing cich chén
gene cpel6-gfp vao gitia vung T7 promoter va T7
terminator cia plasmid pET22b. Do d6, san phdm
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(B)

Hinh 2: Thu nhan gene cpe16-gfp (A). M, thang DNA 1 kb; 1, churig 4m; 2, sdn phdm PCR thu gene cpe16-gfp,
sang loc thé bién nap E.coli DH50./pET22b-cpe16-gfp véi cip trén gene va méi trén plasmid (B). M, thang

DNA 1 kb; 1, chuiig am; 2-3, cac khuan lac sang loc.

khuéch dai ctia khuén lac cé mang vector pET22b-
cpel6-gfp c6 kich thudc 896 bp. Két qua dién di cho
théy, cac khudn lac dy tuyén duong tinh c6 sy xuit
hién vach DNA kich thudc ndm gitia vach 800 bp va
1000 bp cua thang, phut hgp véi kich thude du doan
ban d4u (giéng 2, 3, Hinh 2B). Hon niia ching 4m
khéng xudt hién vach, chiing té6 khéng c6 su ngoai
nhiém xay ra trong qu trinh PCR (giéng 1, Hinh 2B).
Céc khuén lac duong tinh nay dugc tiép tuc nudi ciy
va tich chiét plasmid. Vector tai t6 hgp pET22b-cpel6-
gfp nay dugc bién nap vao té bao vi khudn E. coli BL21
(DE3) va nudi cdy trén moi trudng LB chda khiang
sinh ampicillin d€ chudn bi cho budgc kiém tra biéu
hién.

Kiém tra su biéu hién ctia protein CPE16-
GFP

Protein CPE16-GFP téi t6 hop dugc cam ting biéu
hién tii ching E. coli BL21 (DE3)/pET22b-cpel6-gfp.
Két qué cho thdy c6 xuit hién mau xanh ddc trung
ctia GFP & 6ng nghiém biéu hién chung E. coli BL21
(DE3)/pET22b-cpel6-gfp, va mau xanh nay giong véi
mau xanh & 6ng nghiém biéu hién chung E. coli BL21
(DE3)/pET22b-gfp (két qua khong trinh bay). Diéu
nay cho thiy GFP van giit dugc déc tinh phat quang
déc trung khi dung hgp v6i CPE16, tao thuin lgi cho
céc thit nghiém sau nay. Két qua dién di SDS-PAGE
cho théy c6 sy biéu hién vugt mtc ctia protein c6 kich
thuéc16n hon 30 kDa 6 giéng 3 (Hinh 3A), dting bing

1M

kich thudc duy dodn ctia CPE16-GFP va c6 su chénh
léch khé nho kich thudc v6i GEP (30 kDa) & giéng 2
(Hinh 3A). Khong c6 su xuét hién vach protein vugt
muic & chiing 4m la chung E. coli BL21 (DE3)/pET22b
khoéng chén gene. Bén canh d6, protein CPE16-GFP
dugc thiét ké dung hop vé6i dusi 6xHis & vung ddu C,
do d6 su c6 mit cia CPE16-GFP tdi t6 hop dugc xic
dinh thong qua sy hién dién cta dudi 6xHis nay. Su
¢6 mat caa CPE16-GFP dugc kiém tra thong qua ky
thuét Western blot v6i khéng thé khéng 6xHis, két qua
cho thdy protein biéu hién vugt muc thé hién trong
ban gel SDS-PAGE chinh 1 protein GFP & giéng 2
(Hinh 3B) v CPE16-GFP & giéng 3-5 (Hinh 3B) va
protein nay biéu hién chd yéu & pha tan. Nhu vay,
CPE16-GFP tai t6 hgp, dung hop v6i dudi 6xHis da
dugc biéu hién thanh cong trong chung E. coli BL21
(DE3)/pET22b-cpel6-gfp.

Tinh sach protein CPE16-GFP tai t6 hop

Véi su dung hop véi dudi 6xHis, protein CPE16-GFP
dugc tinh sach thong qua phuong phap tinh ché sic ki
4iluc véi cot Ni2t. Khidich protein téng s6 di qua cot
séc ki, nhiing protein nao c6 mang doan polyhistidine
dugc giti lai thong qua luc tuong téc gitia polyhisti-
dine va ion Ni*t ¢6 trong cot. Sau dd, protein muc
tiéu dugc dung ly ra khoi cft bdi chat canh tranh la
imidazole.

Két qua dién di SDS-PAGE cung viéc danh gia do
tinh sach bang phidn mém Gel Analyzer cho thdy
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Hinh 3: Kiém tra su biéu hién protein CPE16-GFP bang dién di SDS-PAGE (A) va lai Western véi khang thé
khang 6xHis (B). M, thang phan ti lugng protein; 1, E. coli BL21(DE3)/pET22b (+IPTG); 2, E. coli BL21(DE3)/pET22b-
gfp (+IPTG); 3-5 E.coli BL21(DE3)/pET22b-cpe16-gfp (+IPTG); 3, pha téng; 4, pha tan; 5,pha tda.

céc phan doan dung ly & giéng 4, giéng 5 va giéng
6 (Hinh 4 A) cho moét vach protein ¢é kich thuée
béng véi kich thudc ciia CPE16-GFP véi do tinh sach
khoang 94,14% (Hinh 4 B).

Nhu vay, CPE16-GFP da dugc tinh sach thong qua
mot budc vdi do tinh sach 94,14%. Véi do tinh sach
nay, protein muc tiéu du diéu kién (do tinh sach >
90%) dé tiép tuc tién hanh céc thi nghiém in vitro va
in vivo vé€ sau.

Po luéng tuong tac giita CPE16-GFP véGi
Claudin-R4

GSH/SiNW-FET ¢6 dinh v6i GST hodc GST-Claudin-
R4 r6i cho bam v6i CPE16-GFP. Sau d6 ghi nhan gia
tri cuong d6 dong dién & duong thodat (Ip) cta FET.
Nhu da néu, vi Vg va Vp la c6 dinh do d6 Ip phu
thudc vao dién tich ctia cac phén ti bam lén day nano
silicon. Két qua thé hién trong Hinh 5, VG = -1V, gi4
tri ID ctia GST-Claudin-R4/CPE16-GFP giam nhiéu
hon khi tdng dan VG so véi gia triID ciia GST/CPE16-
GFP (chiing am) minh chiing cho kha ning tuong tac
gitta CPE16-GFP va Claudin-R4.

Tém lai, viéc toi uu hoa kich thuéce peptide nham dinh
huéng t& bao M 1a diéu vé cling cin thiét, gitp viéc
mang khéng nguyén dé dang hon nh¢ kich thude gon
nhe, it 4nh huéng dén ciu tric ciing nhu chtic ning
ctia khang nguyén di kéem. CPE16 dugc dy doan tu
CPE30 14 mét trong nhiing peptide tiém nang giai
quyét dugc van dé dat ra. CPE16 da dugc thu nhan va
budc dau cho thdy kha nang tuong tac véi Claudin-4.
Céc thit nghiém tiép theo cin dugc tiép tuc tién hanh
d€ xdc nhan kha ning gin két véi thy thé té bao M in
vivo hé trg nghién ctiu phat trién vaccine uéng.

KET LUAN

Vector tai t6 hgp mang gene cpel6-gfp (pET22b-
cpel6-gfp) ma hoa cho protein CPE16-GFP da dugc
cdu truc thanh cong, trong d6 peptide CPE16 co
nguodn goc tli Clostridium perfringens; dong héa
thanh cong E. coli BL21 (DE3) mang plasmid tai t6
hgp pET22b-cpel6-gfp; biéu hién thanh cong protein
CPE16-GFP téi t6 hgp & pha tan va tinh sach dugc
protein nay véi do tinh sach 94,14%; protein CPE16-
GFP cho théy c6 su tuong tic v6i thu thé claudin-R4
trén chip. Khi so sanh véi cic nghién ctiu trén thé gici,
hién nay chua thdy c6 nghién ctiu nao sti dung CPE16
nhu mét phéi ti dinh hudng t& bao M. Nhu da dé cap,
CPE16 dugc du doan tu doan peptide CPE30. Poan
peptide CPE30 nay thudng dugc téng hgp hoa hoc va
tinh sach bang phuong phap HPLC pha déo véi do
tinh sach 1én dén 98%!7, hoic dugc tinh sach bang
phuong phap tiia mudi ammonium sulphate, sau dé
stt dung cot Co?t dé thu dugc phan doan tinh sach
cudi ciing '8,

DANH MUC VIET TAT

bp: Base pair

CPE: Clostridium perfringens enterotoxin

E. coli: Escherichia coli

GFP: Green fluorescent protein

GSH: Glutathione

GST: Glutathione S transferase

His: Histidine

IPTG: Isopropyl 8-D-1-thiogalactopyranoside
kDa: kilo Dalton

LB: Luria Broth

42



Tap chi Phdt t rién Khoa hoc va Céng nghé — Khoa hoc Tu' nhién, 3(1):38-45

(A)
kDa

2 3 4 5 6

P = 2 il <
i i 5

4 83,11% 9456% 94.76%
5 & =

94,14%

Hinh 4: Panh gia d6 tinh sach protein CPE16-GFP tai t6 hop biang SDS-PAGE két hop nhudom bac (A) va
phan tich bing phanmém Gel Analyzer (B). M, thang protein phan t lugng thap; 1, dich protein nap c6t;2, dich
protein qua cot; 3, dich rdia cot; 4, 5, 6, cac phan doan dung lyprotein muc tiéu.

3.0x10° -
. —a—GFP
2.5x10° —+—R4-GST-GSH SINWSFET
%, —o—CPE16-GFP conjugated R4-GST-GSH SiNWSFET
RS __+CPE30-GFP conjugated R4-GST-GSH SiNWsFET
2.0x10° 4%
< 1.5x10°
o

1.0x10° 4

5.0x10°

0.0 4

Vg (V)

Hinh 5: Tuong quan Ipvéi Vi cia GST/CPE16-GFP va GST-claudin-R4/CPE16-GFP.

OD: Optical Density

PAGE: Polyacrylamide Gel Electrophoresis

PBS: Phosphate buffered saline

PCR: Polymerase chain reaction

SDS: Sodium Dodecyl Sulfate

SDS-PAGE: Sodium Dodecyl Sulfate — Polyacry-
lamide Gel Electrophoresis

XUNG POT LOI iCH

Cac téc gia tuyén bd ring ho khong cé xung dot loi
ich.

TUYEN BO PONG GOP CUA TAC GIA

Huynh Kién Quang, Mai Quéc Gia, Tran Van Hiéu
tién hanh thiét ké thi nghiém, thu thap s6 liéu, xit ly
két qua, tham gia viét bai. Nguyén Hoang An, V6 Thi
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Thanh Ha tién hanh thu thap s liéu, xt Iy két qua.
LOI CAM ON

Nhoém nghién ctiu chan thanh cdm on GS. Yasuhiko
Horiguchi, Pai hoc Osaka, Nhat Ban da cung c4p plas-
mid pcpel93-319his. Nhém ciing xin chin thanh cam
on PGS. Shu-Ping Lin, Vién nghién ctiu Ky thuit Y
sinh, v4 Phong thi nghiém Thiét bi Nano Qudc gia,
Dai hoc Qudc gia Chung Hsing, Pai Loan da hd trg
c4c thiét bi do dac chip GSH-SiNW FET cho Nguyén
Hoang An thong qua chuong trinh hgp tac gita Pai
hoc Khoa hoc Ty nhién, PHQG-HCM va Dai hoc
Quoc gia Chung Hsing, Dai Loan. Nghién ctiu dugc
tai trg boi Pai hoc Qudc gia Thanh ph6 H6 Chi Minh
(PHQG-HCM) trong khuén khé Dé tai ma s6 C2018-
18-06.
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ABSTRACT

Developing the oral vaccine that stimulates the mucosal immune system in order to prevent the
gastro-intestinal infection is an indispensable demand nowadays. Targeting the M cells, which is
a sampling antigen cell, is a highly efficient solution to prevent the dispersion of antigens. Many
researches demonstrate that C-terminus Clostridium perfringens enterotoxin bounds to the Claudin-
4 receptor on the M cell surface. By using bioinformatics methods, the peptide CPE16 (16 amino
acid of C-terminus of Clostridium perfringens enterotoxin) was predicted to have a high affinity to
Claudin-4 receptor on M cells. In this present study, CPE16-GFP was produced as a resource to
assess the binding ability to M cells. Recombinant plasmid pET22b-cpel6-gfp was constructed
through cloning cpel6-gfp gene into pET22b by two restriction enzymes, Ndel and Xhol, respec-
tively. The recombinant plasmid was transformed into E. coli BL21 (DE3) strain. The expression of
protein CPE16-GFP was induced by 0.5 mM IPTG and confirmed by SDS-PAGE analysis and Western
blot probed with anti-6xHis antibody. CPE16-GFP protein was expressed in soluble form. CPE16-
GFP was purified by using immobilized-metal affinity chromatography with the purity up to 94.14
percent. Finally, CPE16 was tested for the binding ability to recombinant GST-claudin-R4 with the
use of silicon nanowire (SINW-FET). The result showed that CPE16 interacted with GST-claudin-R4
presented by the change of the current through nanowire, compared to its counterpart control
GST.
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