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Tao dong, biéu hién, tinh sach va danh gia
kha nang tuong tac cua 30 amino acid vung
dau C ctia doc t6 vi khuan Clostridium
perfringens véi thu thé Claudin-4

Huynh Kién Quang, Nguyén Hoang An, Pham Thi Mong Quynh,
Nguyén Phuéc Khai Hoan, Tran Van Hiéu

Tém tit—Vaccine dwong udng 1 chién lwgc dang
dwoc quan tim nhit hién nay trong viéc didu tri cac
bénh vé dwong tiéu héa do nhiém khuin véi nhiéu wu
diém ndi bat hon hin so véi vaccine truyén théng &
dang tiém. Nhim gidi quyét tinh trang dung nap
mién dich va sy phin tin khang nguyén & rudt, ciing
nhuwr ¢6 thé kich thich dap ng mién dich hiéu qua, té
bao M hién dién trong dwong rudt 1a muc tiéu cin
nhim trang dich cho viéc van chuyén khang nguyén.
Nhiéu nghién ctru cho thiy, 30 amino acid ciia ving
diu C ddc tb loai Clostridium perfringens (CPE30) c6
kha ning bam véi thu thé Claudin-4 trén bé mat té
bao M. Dé tao ngudn nguyén liéu cho viéc danh gia
kha niang bam dinh ctia CPE30, gene cpe30 dwgc
dong hda vao vector pET-gfp béi hai enzyme cit gigi
han BamHI va Ndel trén chiing E. coli DH5a. Két
qua bidu hién va xac nhan sw biéu hién caa protein
dung hep CPE30-GFP dwgc cam éng bing IPTG
trong té bao chi E. coli BL21(DE3) bing phwong
phap SDS PAGE va lai Western véi khang thé khang
6xHis Tag, cho thdy kha niing biéu hién vwot mikc
protein CPE30-GFP trong té bao chit va chi yéu &
dang tan. Pong thoi, CPE30-GFP di buwéc diu dwoc
tinh sach véi do tinh sach khoang 92,3%. Thi
nghiém twong tic in vitro trén chip ban din silicon
do dién truwong (SINW FETs) cho thiy CPE30 GFP
twong tac tot véi thu thé Claudin-4 (R4). Két qué nay
tao tién dé cho viéc nghién ctru tiép theo s twong tac
CPE30 véi té bao M in vivo.

Tir khéa—vaccine udng, té bao M, ving diu C déc
t6 loi Clostridium perfringens
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1 GIOI THIEU

4c bénh nhiém khuan vé& duong tiéu hoa da va

dang tro thanh méi lo ngai cho nhiéu quéc gia
trén thé gidi, dac biét 1a cac nuéc dang phat trién,
noi khong dam bao van dé vé sinh an toan thyuc
pham. Tai Viét Nam, theo théng ké cua Bo Y té,
s6 nguoi bi ngd doc thuc pham la 5302 ngudi/nam,
s6 nguoi chét 1a 298 nguoi (49,7 ngudi/ndm) trong
d6 nguyén nhan gay bénh do vi sinh vat chiém dén
29,6% [1]. Hién nay, phuong phéap diéu tri chinh
cho cac truong hop ndy chu yéu dwa vao khéng
sinh. Tuy nhién phuong thirc nay lai tiém 4n nhiéu
nguy co ¢6 hai cho suc khoe bénh nhan nhu cac vi
khuin c6 loi trong hé dudng rudt sé bi tidu diét
ddng thoi hay gay ra tinh trang lam dung din dén
hién tuong khang khéang sinh [2]. Bé han ché tinh
trang nay, FDA da khuyén khich phét trién nhiéu
bién phap mai trong viéc diéu tri va phong ngira,
dic biét phai ké dén la viéc sir dung vaccine udng.
V6i nhiéu vu diém ndi bat, khic phuc dugc nhiing
ton tai cua vaccine tiém nhu khong nhitng c6 thé
kich thich dap ing mién dich hé théng ma con ¢
thé tao ra dap wng mién dich niém mac cuc bd, kip
thoi ngan chin su phat trién cua vi sinh vat gay hai
tai vi tri nhiém [3], khong giy dau, dé dang sir
dung va c6 thé tranh lay nhiém chéo, mét tinh
trang rat thuong xay ra khi sir dung kim tiém.

Tuy nhién, viéc phét trién vaccine duong uéng
la mot cAu chuyén khong don gian, bang chang la
s6 lugng vaccine udng hién nay van con bi gioi
han [4]. Chling ta can phai can nhic dén nhiéu yéu
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t6 c6 thé anh huong kha nang kich thich dap tng
mién dich cua loai vaccine nay. Trong d6 c6 thé ké
dén nhu diéu kién khic nghiét & da day va rudt, sy
phan tan khang nguyén hay hién twgng dung nap
mién dich. Chinh vi thé, cac nghién ciu hién nay
dang tap trung phat trién cac gia thé, cac hé thong
mang vaccine nham dam bao qua trinh bao vé va
van chuyén vaccine dén dung vi tri mong muébn
trong duong ruot.

Nhiéu nghién cttu cho thay, té bao M (Microfold
cells) dugc ménh danh 1a “cira ngd” ctia hé mién
dich dwong rudt. Pay la loai té bao dugc tim thiy
& bé mat md lympho trong rudt non, cé vai tro
quan trong trong viéc kich thich dap tng mién dich
nho kha ning van chuyén khang nguyén dén cac
mé lympho bén dudi théng qua hé thdng céc thu
thé trén bé mat té bao twong tac voi cac phéi tir
twong wng [4]. Hién nay, cac nhom nghién ciu
dang ¢ géng tim kiém va lya chon céc phdi tir pho
hop véi chién lugc phat trién vaccine caa minh,
trong d6 ndi bat nhat 1 cac phdi tir co ban chat la
peptide va protein. Cac phdi tor cd ban chat la
protein va peptide gom c6 FimH [5], Hsp60 [6],
Col [7] hay vang doc té dau C cua Clostridium
perfringens (CPE) déu la nhirng phéi tir dang dugc
quan tdm hién nay. Nhiéu nghién ciru da chi ra
rang, 30 amino acid & ving dau C trén doc té cua
loai Clostridium perfringens (CPE30) cd kha nang
bam &i luc cao vai thu thé Claudin-4 hién dién trén
bé mat té bao M va hoan toan khong gay doc cho
co thé [8-10]. Diéu nay cho thay tiém ning to 16n
trong viéc ung dung tao vaccine uéng nhim tring
dich té bao M cua loai phdi tir ndy. Chinh vi thé,
vGi mong mubn phat trién loai vaccine thé hé méi
nay, ching t6i tién hanh tao dong, biéu hién va
tinh sach protein CPE30 dung hop véi Green
Fluorescent Protein (GFP). GFP la mét protein c6
kha nang phat huynh quang khi dugc kich thich
V6i anh sang c6 budc song phu hop. Bén canh do,
GFP lai ¢6 nhiéu pham chat nhu tinh tan tot, khéng
gdy doc cho té bao... chinh vi dic diém do, protein
GFP dung hgp voi CPE30 trong nghién ctu nay
dong vai trd nhu mot chit danh diu, theo doi su
van chuyén va tuong tac cua phdi tir voi bé mat té
bao M.

Hién nay c6 nhiéu phuong phap dé danh gia
tuong tic protein-protein in vitro. Chip ban din
silicon do dién truong (silicon nanowire field-

effect transistors (SINW FETS)) nhan duoc su
quan tdm dac biét do do chon loc cao, cuc ki nhay,
két qua do lwong nhanh, va cé thé tich hop I1én h¢
thong chip dién tir phan tich hiéu ning cao [11-15]
ciing nhu ¢6 nhiéu cai tién gitp ting cuong kha
nang danh gia tuong tac protein-protein da dugc
thuc hién [11-15]. Loi dung kha niang bam véi ai
luc cao cua glutathione S-transferase (GST) véi
glutathione (GSH), GSH duoc ¢ dinh 1én chip dé
do luong tuong tac cua protein dung hop véi GST
[11]. Theo d6, thy thé Claudin-4 cia CPE30 dugc
dung hop voi GST dé c6 thé cb dinh 18n chip
SINW FET cd GSH. Théng qua viéc do luong su
thay déi dién trudng trudc va sau khi bd sung miu
thir c6 thé danh gia duoc tuong tac cua CPE30 va
thu thé Claudin-4.

Két qua cua nghién ctru ndy nham cha dong tao
ngudn nguyén lidu cho cac thir nghiém vé tinh bam
dinh cia CPE30 in vivo trong tuong lai.

2 VAT LIEU VA PHUGNG PHAP
Chiing cha va plasmid

Chung E. coli DH5a dugc sir dung lam chuing
dé nhan ban vector tai t6 hop. Ching E. coli BL21
(DE3) duoc st dung lam chung biéu hién protein
tai t6 hop. Plasmid pcpe193-319his (dugc cung
cip bai GS. Yasuhiko Horiguchi, Pai hoc Osaka,
Nhat Ban) chira gene ma hoéa CPE30 duoc sir dung
lam khuén dé thu nhan gene muc tiéu. Plasmid
pET-gfp c6 mang gene gfp duoc st dung dé dong
hoa ciing nhu biéu hién gene cpe30 nhd vao
promoter T7 nam trén plasmid gidp kiém soét su
biéu hién gene théng qua chat cam tng IPTG. Tét
ca cac chung vi sinh vat va plasmid dugc cung cip
bai B6 mén Cdng nghé Sinh hoc Phan tir va Mai
truong, Truong DPai hoc Khoa hoc Tu nhién,
PHQG-TPHCM.

Céu tric vector tai té hgp pET-cpe30-gfp

Gene cpe30 dugc thu nhan tir plasmid khuén
pcpel193-319his bang ky thuat PCR voi ciap moi
dac hi¢u 5’-cpe30-BamHI va 3’-cpe30-Ndel. Sau
khi dd thu nhdn thanh cbng, ca gene cpe30 va
plasmid pET-gfp dwoc xir Ii tao dau dinh voi hai
enzyme cit han ché BamHI va Ndel va néi lai véi
nhau nhd enzyme T4 ligase. San phim ndi duoc
dugc héa bién nap vao chang E. coli DH5a va
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duogc nudi cy trén moéi truong LB ¢6 chira khang
sinh ampicillin nong do cudi 100 pg/mL. Cac thé
bién nap sau d6 duogc tiép tuc sang loc bang ky
thuat PCR véi cap moi T7pro va T7ter (mdi trén
plasmid pET-gfp). Két qua tao dong dugc xac dinh
bang phuong phap giai trinh tu.

Tao dong chang E. coli BL21 (DE3) mang
vector tai té hop pET-cpe30-gfp

Vector tai to hop ¢ két qua giai trinh ty ding
duoc tién hanh héa bién nap vao ching E. coli
BL21 (DE3) va nudi ciy trén méi truong LB-Agar
c6 khéng sinh ampicillin nong do cubi 100 pg/mL.
Céc dong E. coli BL21 (DE3) mang vector tai to
hop pET-cpe30-gfp dugc sang loc théng qua ky
thuat PCR khuan lac véi cip mdi dic hiéu 5°-
cpe30-BamHI va 3°-cpe30-Ndel.

Cam ng biéu hiégn CPE30-GFP tai té hop

Chung E. coli BL21 (DE3)/pET-cpe30-gfp dugc
nudi cay lic trong diéu kién méi trudong LB chia
khang sinh ampicillin ndng d6 cudi 100 pg/mL,
37 °C, 16 gid. Sau do6, vi khuan dugc cdy chuyén
Vai ti 16 1:20 (v/v) va tiép tuc nudi ciy lic & 37 °C
cho dén khi ODego dat gié tri 0,6 — 0,8. Ngay sau
d6, chiat cam ung IPTG (Isopropyl B-D-1-
thiogalactopyranoside) dugc bd sung vao mdi
truong nudi cdy sao cho nong do cudi dat 0,5 mM
va tiép tuc nudi cay lic ¢ 16 °C. Sau 16 — 20 gid
cam ung, sinh khéi vi khuan duoc thu nhan va ly
giai bang song siéu am dé thu protein ¢ céc pha
téng, tan va tia. Sy biéu hién protein tai t6 hop
duoc xac nhan bang phwong phap SDS-PAGE voi
nhuom Coomassive Blue va Western blot véi
khang thé khang 6xHis. Thuc hién ddng thoi véi
cac mau dbi chung la miu dich pha tong cua
E. coli BL21 (DE3)/pET-gfp c6 cam tng IPTG va
E. coli BL21 (DE3)/pET-cpe30-gfp khong cam
ung IPTG.

Tinh sach CPE30-GFP biang phuong phap sic
ky &i luc

Dich vi khuin E. coli BL21 (DE3)/pET-cpe30-
gfp ¢ pha téng sau khi dwoc cam ng biéu hién,
thu nhan va ly giai bing song siéu am dwoc su
dung 1am ngudn nguyén liéu dé tinh sach protein
CPE30-GFP bing phuong phap tinh sach sic ky éi

luc 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 tong so.
Sau d6, cot duoc tai can bang vai dung dich A va
raea v6i dung dich B (20 mM phosphate, 90 mM
imidazole, pH 7,4). Cudi cung, protein muc tiéu
duoc dung ly véi dung dich C (20 mM phosphate,
99 mM imidazole, pH 7,4). Két qua tinh sach
CPE30-GFP duoc kiém tra bang phwong phap
SDS-PAGE va nhudém bac.

Do lwong twong tic protein-protein sir dung
linh kign ban din silicon do dién truwong
(SINW-FET)

Ky thuat do luong tuong tac protein-protein
duoc thyuc hién theo coéng bé caa Lin va cong su
[11]. Cu thé, chip SINW-FET c¢6 GSH duoc bd
sung 1 mM GST hoic GST-R4 (thu thé Claudin-4
dung hop véi GST, bai bao dang chuin bj cong
bd). CPE30-GFP ¢ nong d6 1 mM trong PBS
pH 7.4 duoc bd sung Ién chip c6 GST hoic GST-
R4. Do pl theo tinh toan cia cac protein nay dudi
6,5 nén & pH 7.4 céac protein nay déu tich dién am.
Pién truong duge do luong théng qua hé théng
phan tich chip ban dan (HP 4145B, Hewlett-
Packard) st dung chuong trinh LabVIEW. M&i
tuwong quan gitra cuong do (ID) (A) va hiéu dién
thé (VG) (V) truéc va sau khi nap CPE30-GFP
dugc thé hién nham danh gia kha ning tuong tc.
Protein GST ¢ dang khong dung hop véi thu thé
duoc st dung lam ddi chang &m. Néu protein
khong c6 tuong tac hodc twong tac yéu vai thu thé
s& dwoc ddy ra ngoai cang nhiéu lam giam nhanh
cuong do (ID) (A). Su chénh léch (ID) gita
CPE30-GFP v¢i GST-R4 va CPE30-GFP voi GST
cho phép danh gia liéu CPE30-GFP ¢ thé tuong
tac véi GST-R4 hay khong.

3 KET QUA VA THAO LUAN

Tao dong ching E. coli DH50 mang vector tai
t6 hop pET-cpe30-gfp

Dé dong hoéa vector pET-cpe30-gfp, gene cpe30
duoc tién hanh thu nhan tir khudn pcpe193-319his
bang ky thuat PCR véi cap méi dic hiéu 5°-cpe30-
BamHI va 3’-cpe30-Ndel. San pham PCR duoc
kiém tra kich thudc bang phuong phap dién di trén
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gel agarose 1%. Két qua dién di cho thiy da thu
nhan duoc duy nhat mot doan gene ¢ kich thuge
110 bp, diing véi kich thudc gene cpe30 (giéng 3,
hinh 1A). Bén canh d6, chitng &m cua phan ung
PCR duoc thiét ké voi day du tat ca cac thanh phan
nhu phan Gng thu gene ngoai trir khuén pcpel93-
319his khéng dwoc bd sung nhim kiém tra sy
ngoai nhidm. Két qua cho thiy, khdng cé su hién
dién cua bat ki vach DNA nao trén ban gel dién di
va diéu nay ching to phan wng PCR thu nhan gene
cpe30 hoan toan khéng c6 tac nhan ngoai nhiém
(giéng 2, Hinh 1A).

Sau khi dwoc xu ly tao cac dau dinh bang hai
enzyme cit han ché 12 BamHI va Ndel, gene cpe30
va plamid pET-gfp duoc ndi lai véi nhau thong
qua T4 ligase va tién hanh bién nap san pham ndi
vao chung E. coli DH5a. Trén plasmid pET-gfp cé
mang gene khang khang sinh ampicillin nén cac
thé bién nap duoc sang loc budc dau trén moi
truong nudi cdy cé chira khang sinh ampicillin.

(A) bp 1 2 3

200 —

— 110
100 =

bp (B) bp

Cac khuan lac du tuyén nay tiép tuc duoc sang loc
bang ky thuat PCR v&i cap moi T7pro va T7ter bat
dac hiéu véi vang T7 promoter va T7 terminator
caa plasmid pET-gfp.

Vector pET-cpe30-gfp dwoc xay dung bing
céach chen gene cpe30 vao gitta vung T7 promoter
va T7 terminator cta plasmid pET-gfp. Do d9, san
pham khuéch dai cua khuan lac c6 mang vector
pET-cpe30-gfp co kich thudc 982 bp. Két qua dién
di cho thay, cac khuan lac dy tuyén duong tinh c6
sy xuat hién vach DNA kich thudc vao khoang
gitra vach 900 bp va 1013 bp cua thang, phu hop
véi kich thuéc dy doan ban dau (giéng 3, 4, 6, 7,
Hinh 1B). Hon nita chimg &m khéng xuat hién
vach, chuang to khoéng ¢ su ngoai nhiém xay ra
trong qué trinh PCR (giéng 2, Hinh 1B). Nhu vay,
budc dau dy doan gene cpe30 da chén vao dung vi
tri mong mudn theo dung véi thiét ké ban dau. Cac
khuan lac duong tinh nay sé& tiép tuc duoc nudi
cdy, tach chiét plasmid va tién hanh giai trinh tu.

1 2 3 4 5 6 7 8

— 982

Hinh 1. Thu nhan gene cpe30

(A). 1: Thang chuin DNA 100bp; 2: Chang &m; 3: San phim PCR thu gene cpe30 va Sang loc thé bién nap E. coli DH5a (DE3)
béang cip mdi T7pro va T7ter; (B). 1: Thang chuin 100bp; 2: Chirng 4m; 3 — 8: Cac khuan lac du tuyén.

Két qua giai trinh tu doan gene cpe30 trén
plasmid tai t6 hop pET-cpe30-gfp (hinh 2) cho
thdy doan gene nay c6 do trong ddng 100% so Véi
thiét ké gene ban dau va ddng khung dich mi. Nhu

vay, gene cpe30 da dwoc chen thanh céng vao
vector pET-gfp vao ding vi tri nhan biét cua hai
enzyme BamHI va Ndel.



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:
CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 4, 2018

CPE30-GFP
clone 8

CPE30

1 11 21 31 41 51 61 71

------ ATGAGCTTAGATGCTGGACAATATGTTCTTGTAATGAAAGCTAATTCATCATATAGTGGARATTACCCTTATTC
ACTCATATGAGCTTAGATGCTGGACAATATGTTCTTGTAATGAAAGCTAATTCATCATATAGTGGAAATTACCCTTATTC

Consensus

CPE30-GFP
clone 8

atgagcttagatgctggacaatatgttcttgtaatyaaagctaattcatcatatagtygaaattacccttatte

GFP

8l 91 101 1h1 121 131 141 151

AATATTATTTCAAAAATTTGGTGGATCCGGTATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCA
AATATTATTTCAAAMATTTGGTGGATCCGGTATGGAGAGC GACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCA

Consensus

CPE30-GFP
clone 8

aatattatttcaaaaatttggtggatccggtatygagagcgacgagagcyggcctgcccgccatygagatcgagtyccyca
161 171 181 191 201 211 221 231

TCACCGGCACCCTGAACGGCGTGCACTTCGAGCTGOTGOGCOOCGOAGAGGGCACCCCCGAGCAGGGCCGCATGACCAAC
TCACCGGCACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCGAGCAGGGCCGCATGACCAAC

Consensus

tcaccggcaccotgaacygcgtygagttegagetygrygycyycyyagagygcacceccyagcagggccgcatgaccaac

51

Hinh 2. Mét phan két qua giéng cot dau 5° trinh tw gene cpe30-gfp dong hoa duoc (clone 8) va
gene cpe30-gfp Iy thuyét (CPE30-GFP) duoc trinh bay

Tao dong E. coli BL21 (DE3) mang vector tai t6
hop pET-cpe30-gfp

Sau khi da c4u tric thanh cong, vector tai to hop
pET-cpe30-gfp dugc bién nap vao té bao vi khuan
E. coli BL21 (DE3) va nudi cdy trén méi truong
LB chaa khang sinh ampicillin. Cac khuan lac moc
duoc trén moi truong sang loc dugc lya chon ngau

bp oL 2 3

200 —
100 —

4

nhién va duoc kiém tra su hién dién cua vector tai
t6 hop théng qua ky thuat PCR bing cap modi dic
hiéu 5’-cpe30-BamHI va 3’-cpe30-Ndel. Két qua
cho thiy ¢ cac giéng 4 — 7 (hinh 3) déu xuét hién
mot vach DNA c6 kich thude 110 bp twong (ing
véi kich thudc geen cpe30 & giéng 3 (hinh 3). Nhu
vay, chung E. coli BL21 (DE3) mang vector téi t6
hop pET-cpe30-gfp da duoc dong hda thanh cong.

5 67

— 110

Hinh 3. Sang loc thé bién nap E. coli BL21 (DE3)/pET-cpe30-gfp vai cap mdi dic hiéu.
1: Thang chuén 100 bp; 2: Chitng am; 3: gene cpe30; 4 — 7: San phim PCR khuan lac du tuyén E. coli BL21 (DE3)/pET-cpe30-gfp

Kiém tra sw biéu hién caa protein CPE30-GFP

Protein CPE30-GFP tai t& hop dugc cam (ng
biéu hién tr chung E. coli
BL21 (DE3)/pET-cpe30-gfp theo quy trinh dugc
mo ta trong phan phuong phap. Két qua dién di
SDS-PAGE cho thiy c6 sy biéu hién vuot muc cua

protein c6 kich thuéc khoang 34 kDa & giéng 4
(hinh 4A), dang bang kich thuéc du doan cua
CPE30-GFP va c6 su chénh léch kich thu6c véi
protein GFP (30 kDa) & giéng 2 (hinh 4A). Hon
nita, khdng c6 sy xuat hién vach protein muc tiéu &
d6i ching am la chung E. coli BL21
(DE3)/pET-cpe30-gfp khdong cam tng IPTG. Bén
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canh d6, protein CPE30-GFP duoc thiét ké dudi
dang dung hop vai dubi 6xHis dugc ma hoa boi
mot doan DNA nam & ha luu ving gene gfp nén su
c6 mat cua CPE30-GFP tai to hop dugc khang
dinh gian tiép thong qua su hién dién cua dudi
6xHis nay. Két qua xac nhan sy c6 mat cua
CPE30-GFP dugc thyc hién thong qua ky thuat
Western blot véi khang thé khang dudi 6xHis cho

(A) kDa 1 2 3 4 5 6

94 —
67—

43 — :
30 —
20,1 —

144 —

kDa

thy protein biéu hién virgt murc thé hién trong ban
gel SDS-PAGE chinh I protein GFP & giéng 2
(hinh 4B) va CPE30-GFP & giéng 4 — 6 (hinh 4B)
va protein nay biéu hién chu yéu & pha tan. Nhu
vay, CPE30-GFP tai t6 hop, dung hop voi dudi
6xHis da duoc biéu hién thanh cong trong chung
E. coli BL21 (DE3)/pET-cpe30-gfp.

(B)

Hinh 4. Kiém tra sy biéu hi¢n protein CPE30-GFP bang di¢n di SDS-PAGE (A) va lai Western vai khang thé khang 6xHis (B).

1: Thang phén tir lwgng protein; 2: E. coli BL21(DE3)/pET-gfp, IPTG (+); 3: E. coli BL21(DE3)/pET-cpe30-gfp, IPTG (-);
4 - 6: E. coli BL21(DE3)/pET-cpe30-gfp, IPTG (+); 4: pha téng; 5: pha tan; 6: pha tua

Tinh sach protein CPE30-GFP tai té hop

V6i sy dung hop véi dudi 6xHis, protein
CPE30-GFP dugc tinh sach thong qua phuong
phap tinh ché sic ki ai luc voi cot Ni2*. Khi dich
protein tong sé di qua cot sic ki, nhiing protein
nao c6 mang doan polyhistidine duoc giir lai thdng
qua luc tuwong tac giira polyhistidine va ion Ni?* c6
trong cot. Sau dd, protein muc tiéu s& dugc dung ly
ra khoi cot boi chat canh tranh 13 imidazole va
phan tich d¢ tinh sach bang phwong phap SDS-
PAGE cuing phan mém Gel Analyzer.

Két qua dién di SDS-PAGE cung viéc danh
gia d¢ tinh sach bang phan mém Gel Analyzer cho
thdy cac phan doan dung ly & giéng 4 va giéng 5
(Hinh 5) cho mét vach protein c6 kich thuéc dang
bang voi kich thuée cua CPE30-GFP voi do tinh
sach khoang 92,3%.

kDa M 1 2 3 4 5
R
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Hinh 5. Tinh sach protein CPE30-GFP tai t6 hop.
1: Thang protein phan tir luong thép; 2: Dich protein trugc khi
nap cot; 3: Dich protein qua cot; 4, Dich raa cot; 5 — 6: Phan
doan dung ly protein muc tiéu
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Khi so sanh véi cac nghién cau trén thé gidi,
CPE30 chu yéu duoc tong hop héa hoc va tinh
sach bang phuong phap HPLC pha dao véi do tinh
sach uéc tinh >98% [9, 16]. Bén canh do, peptide
CPE30 ciing c6 thé dugc tong hop bang ky thuat
protein tai t6 hop, va thuong duoc gan tryc tiép
v6i dudi 6xHis, hodc dung hop véi cac protein
khac nhu hemagglutinin nhu trong nghién ctru cua
Thejani E. Rajapaksa va cong su, trong trudng hop
nay, protein duoc tinh sach bang phuong phép tia
véi ammonium sulphate, sau d6 sir dung cét ion
Co?* @& thu dwoc phan doan protein tinh sach cubi
cuing [17]. Nhu vay, chua ting c6 cdng bé nao sir
dung d6i twong nghién ctru 1a CPE30 duoc dung
hop v6i GFP va trai qua qua trinh tinh sach truc
tiép voi @6 tinh sach khoang 92,3% nhu trong
nghién ctru nay. Hon nita, v6i do tinh sach khoang
90 — 95% (twong duong véi tiéu chuan cua cac san
pham protein tai t6 hop thwong mai), protein nay
c6 thé tiép tuc duoc s dung dé tién hanh cac thu
nghiém & in vitro va in vivo.

Po lwong twong tac CPE-GFP

Chip GSH-SiINW FET dugc sir dung dé do
ludng tuong tac gitta CPE30-GFP véi GST-R4 va
CPE30-GFP véi GST thong qua gia tri Io-Ve. Db
thi trong Hinh 6 cho thiy cé su chénh léch 16n
gitta twong tac CPE30-GFP véi GST-R4 (vong
tron tréng; 11,31 A) va twong tac CPE30-GFP véi
GST (vong tron t6 den; 24,27 A) (bang 1). Tuong
tac gitra CPE30-GFP va GST yéu xap xi mau GST
khong dung hop R4 (tam giac t6 den; 28,14 A).
Két qua nay xac dinh CPE30-GFP tuong tic tot
GST-R4 va khong tuong tac hodc tuong tac rat yéu
v6i GST. Nhur vay, c6 thé két luan rang CPE30 c6
tuong tac v6i thy thé t nhién Claudin-4 (R4).

Bang 1. Chénh léch cuong d6 (Ip) (A) cac mau trudc va
sau khi nap CPE30-GFP

Tuong tac CPE30-GFP CPE30-GFP GST
thae nghiém véi GST-R4 vai GST
(Io) (A) 11,31 24,27 28,14

35
1 —e—CPE30-GFP v6i GST-R4
25 AJ““‘» —e—CPE30-GFP v6i GST
ey
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L7790
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Hinh 6. Panh gid tuong tac gitta CPE30-GFP v&i GST-R4.
Cuong do (Ip) (A) va hiéu dién thé (V) (V) truée va sau khi
nap CPE30-GFP. Két qua dai dién cho 3 I4n lap lai doc lap.

4 KET LUAN

Vector tai t6 hop mang gene cpe30-gfp (pET-
cpe30-gfp) md hoa cho protein CPE30-GFP da
duoc cau tric thanh cong, trong d6 peptide CPE30
c6 ngudn goc tir protein Hsp60 cua vi khuan
Clostridium perfringens; dong hda thanh cong
dong té bao vi khuan E. coli BL21 (DE3) mang
plasmid tai t6 hop pET-cpe30-gfp; biéu hién thanh
cong protein CPE30-GFP tai t6 hop ¢ pha tan va
bude dau tinh sach va thu nhan dugc protein nay
véi @6 tinh sach 92,3%. Protein nay cho thdy van
giit duogc kha niang twong tac vai thu thé tu nhién
cua nd la Claudin-4 (R4) in vitro. Nghién ctru nay
lam tién dé cho cac nghién cuu tiép theo trong viéc
phét trién cac vaccine uéng nham trang dich té bao
M bao gdm thir nghiém tinh bam dinh trén bé mat
té bao M muc do ex vivo va in vivo, danh gia kha
ning van chuyén khang nguyén qua té bao M,
nghién ciru dap tng mién dich duong rudt st dung
khang nguyén mé hinh la GFP.

Loi cam on: Nhom nghién cuu chdn thanh cam on
GS. Yasuhiko Horiguchi, Pai hoc Osaka, Nhdt
Ban di cung cdp plasmid pcpel93-319his. Nhom
ciing xin chdn thanh cam on PGS. Shu-Ping Lin,
Vien nghién cuu Ky thudt Y sinh, va Phong thi
nghiém Thiét bji Nano Quéc gia, Pai hoc Quéc gia
Chung Hsing, Pai Loan di hé tro cdc thiét bi do
dac chip GSH-SiNW FET cho Nguyén Hodng An
thong qua chwong trinh hop tac gitta Trueong Pai
hoc Khoa hoc Ty nhién, PHQG-HCM va Pai hoc
Quéc gia Chung Hsing, Pai Loan.

Nghién citu duwoc tai tro boi Pai hoc Quac gia
Thanh phé Hé Chi Minh (PHQG-HCM) trong
khudn khé Dé tai ma s¢ C2018-18-06.
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Abstract—Oral vaccine is a strategy being the most
interested about treatments of gastrointestinal
infections because of many great benefits outweigh
conventional injection vaccines. In order to resolve
the dispersion of antigens in gastrointestinal
surfaces, the immunological tolerance and also be
capable to stimulate immune responses effectively,
M cells are targeted for antigens delivery. A number
of researches reported that 30 amino acids in C
terminus of Clostridium perfringens toxin (CPE30)
have a high affinity to Claudin-4 receptor presenting
on M cells. It is highly indispensable to produce a
resource for assessing of CPE30 binding ability so
cpe30 gene was cloned into the pET-gfp plasmid by

two restriction enzymes BamHI and Ndel on the E.
coli DH5a strain. The expression and confirmation
of the fusion protein CPE30-GFP which was
induced by IPTG in E. coli BL21 (DE3) strain and
assessed by SDS-PAGE and Western blot with 6xHis
Taq antibody demonstrated that there was the over
expression of CPE30 GFP fusion protein in the
cytoplasm, mainly in the soluble form. Finally,
CPE30-GFP was purified which the purity was
approximately 92.3%. In vitro protein interaction
measurement using silicon nanowire field-effect
transistors (SINW FETSs) showed that CPE30-GFP
had a good binding affinity with its receptor
Claudin-4 (R4). This result laid the groundwork for
the CPE30 interaction study with the M cell in vivo.

Index Terms—oral vaccine, M cell, C terminus of Clostridium perfringens toxin.
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