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TOM TAT

Céac dung cu chan doan nhanh tai ché hién dang dugc quan tam nghién clu va phét trién. Trong
dé que thir nhanh Lateral Flow Test (LFT) la dung cu chan dodan tai chd c6 nhiéu ing dung rong
rai va da dang. Chinh vi thé viéc téi uu héa do nhay ctia mét que thr nhanh la mét yéu cau can
thiét. C6 dinh khéng thé trén mang nitrocellulose la budc quan trong trong viéc tang do nhay que
thar LFT nham phat hién khang nguyén muc tiéu. Trong nghién clu nay, protein dung hop gitia
protein 3-helix, mot protein c6 khd nang bam Ién mang nitrocellulose nhanh va manh, va protein
A, mot protein ¢ thé bam dac hiéu vdi dudi Fe cia khang thé IgG da ducc tao ra. Protein nay
dugc hy vong sé gitip khang thé IgG dugc ¢ dinh chat 1én mang nitrocellulose véi dau Fab hudng
lén, tir d6 tang kha nang bat khang nguyén muc tiéu. Chung toi da tao lan lugt vector tai td hop
PET22b-proA, pET22b-proA-3-helix . Protein A va A-3-helix dugc cdm Uing biéu hién bai IPTG va xac
nhan bang SDS-PAGE va Western blot. Protein A va A-3-helix dugc tinh sach véi dé tinh sach trén
90%. Cac protein muc tiéu sau khi tinh sach dugc strdung dé danh gia kha nang bam dinh hudng
lén mang nitrocellulose bang thr nghiém rda troi cing vai thir nghiém bét gitr khang thé. Két qué
cho thdy, protein A-3-helix c6 kha nang bam mang nitrocellulose tét hon protein A va c6 kha nang
c6 dinh khang thé. Cac két qua dat dugc gitip dit nén méng cho viéc tng dung protein dung hap
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trong viéc c& dinh mot cach dinh hudng khang thé trong que thr nhanh.
Tir khoa: khang thé, protein A, protein 3-helix, que thir nhanh

GIGI THIEU

Viéc chdn dodn bing que tht nhanh dang 13 cong
nghé dugc quan tdm hién nay béi nhiing vu di€ém
nhu pht hgp cho viée chdn dodn tai ché thi du c6 thé
thuc hién tai nha, gia thanh ré, cho két qua nhanh va
khong yéu cau ngudi thuc hién ¢é trinh d¢ cao trong
viéc st dungl. Ké& tii khi que tht nhanh dugc tung
ra thi truéng vao ndm 1988 d€ thu thai, hién nay que
thtt dugc ting dung rong rai trong viéc phan tich phat
hién bénh & ngudi va dong vat, phat hién cac chit 6
nhiém trong méi trudng ciing nhu cac chit tén dong
trong san ph&m nong nghiép, phat hién viéc lam dung
thudc....>3. Mot que thit nhanh hoat dong dua trén
su di chuyén cta dong chdy mang phan ti muc tiéu
da dugc c6 dinh trén mot mang x6p dén phan tl can
phét hién. C4u tao ctia que thtt nhanh gém bén phan:
ving nhin mau, vung phtic hgp, ving mang va viing
hat*. Viing mang giit vai tro quan trong vi né phan
anh két qua ctia thii nghiém ctia que thit nhanh. Hién
nay, mang nitrocellulose dugc st dung phé bién trong
viéc ciu tao viing mang ctia que thii nhanh.

Que tht nhanh c6 nhiéu vu diém cho muc tiéu san
xudt cong nghiép véi gid thanh ré. Tuy nhién que

tht nhanh ¢6 nhugc diém nhu chi cho két qua dinh
tinh, d6 nhay thudng thdp hon cdc ky thuit tiéu chudn
(PCR, ELISA..), thudng yéu ciu bg sung thém mau
dau vao vi thé do tin cay chua cao. Viéc cai thién do
nhay cta que thii la mot yéu ciu can thiét d€ phat trién
que thti nhanh. D nhay ctia que thit dugc quyét dinh
ch yéu ¢ kha ning bdm ctia céc phén t d€ phat hién
muc tiéu, thudng la khang thé, 1én trén bé mit mang
nitrocellulose. Chinh vi thé viéc tang cudng kha ning
bam dinh cta protein (khéng thé) 1én mang nitrocel-
lulose thong qua viéc c6 dinh protein 1én mang nitro-
cellulose 1a mét gidi phap d€ cai thién d6 nhay ctia que
tht. Ngoai ra, vi tri 1ap thé ctia khéng thé trén mang
nitrocellulose cting 14 yéu t6 quan trong dén hiéu qua
lién két gitta khang nguyén va khang thé. Khang thé
khi dugc ¢8 dinh ngau nhién 1én bé mét mang thudng
ton tai ba vi trilap thé: (i) dau Fc ctia khéng thé hudng
vé phia mang, (ii) ddu Fab huéng vé phia mang, (iii)
khéng thé ndm ngang trén bé mit mang. C& dinh
dinh hudng diu Fc ctia khang thé 1én mang nitrocel-
lulose la vi tri cho lién két gitita khang nguyén va khang
thé cao nhit. Protein A, protein bé mat ctia vi khudn
Staphylococcus aureus, da dugc chiing minh c¢6 kha

Trich dan bai bao nay: Suong TN T, Hoan N P K, Hi€u T V. Tao va danh gia kha nang bam dinh huéng
ctia protein dung hgp giita nitrocellulose-binding anchor protein véi protein A va thi tiing dung.
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ning gitip dinh huéng dau Fc ctia khang thé>S.

V6i muyc tiéu ting cudng tinh bam dinh cia khang thé
1én bé mat mang nitrocellulose, protein A dugc dung
hop véi protein 3-helix, mot nitrocellulose-binding
anchor protein, dugc thiét ké bsi David Barker va
cong su’. Protein nay da dugc chling minh c6 kha
ndng hép thu manh 1én mang nitrocellulose véi mtic
nang lugng ly tudng va cdu tric siéu 6n dinh nho vao
cdu truc ctia né gom 3 chudi xodn vdi cac acid amine
tich dién tdp trung nhiéu & bén ngoai cdu truc xoan.
Dic biét, v6i 25% lysine trong t6ng s& acid amine da
gitip protein nay hinh thanh nén mét bé mat tich dién
duong thich hop d€ gan két vao bé mit mang nitrocel-
lulose tich dién 4m. Protein dung hop gitia 3-Helix va
protein A da dép ting dugc yéu ciu can gia tang kha
néng c6 dinh khang thé 1én mang nitrocellulose dong
thoi giup dinh huéng d4u Fab ctia khang thé huéng
1én trén bé mit mang nitrocellulose. Phuong cach nay
gilp gia ting s6 lugng khang thé cing nhu kha ning
bat khing nguyén ctia khang thé tit d6 nang cao hiéu
qua clia que thi. Ngoai ra, protein dung hgp gitia 3-
Helix protein va protein A con tao nén tang gitp dinh
hudng bat ki khéng thé nao co ai luc vdi protein A,
tit d6 cho thdy tiém ning tGing dung ctia phuong phép
¢6 dinh khéng thé thong qua protein dung hgp gitia
3-Helix va protein A.

bé dat dugc muc tiéu trén, viéc tao protein téi t6 hgp
dung hop gitia protein A va protein 3-helix va danh
gid kha ning bam cing nhu kha ning c6 dinh khing
thé thong qua cac thit nghiém dong chay da dugc thuc
nghiém. Céc két qua dat dugc gitip dat nén mong cho
viéc ting dung protein dung hgp trong viéc ¢ dinh
mot cach dinh huéng khéng thé trong que thii nhanh
cing nhu céc cdng cu xét nghiém tai ché.

PHUONG PHAP

Chung vi sinh vat, héa chat

E. coli strain DH5¢¢ [F- endA1 hsdR17 (rk-mksupE44
thi A-recAl gyrA96 AlacU169 (¢80 lacZ AMI15)]
dugc stiu dung dé€ dong hoa gene, E. coli strain BL21
(DE3) (F+ompT hsdSB (rB- mB-) gal dem(DE3))
dugc st dung d€ biéu hién. Plasmid pET22b mang
gene khdng ampicillin va T7 promoter cho phép biéu
hién protein muc tiéu trong t€ bao chat ctia E.coli.
B0 gene ctia Staphylococcus aureus dugc st dung lam
khuon cho phén ting PCR thu nhan gene ma hoa cho
protein A, gene ma hda cho protein 3-helix dugc t6i
uu hoa cho viéc bi€u hién trong E. coli va méi dugc
téng hgp PhuSa Biochem, Viét Nam.

EZ-10 Spin Column DNA Minipreps Kit (Biobasic),
HisTrap HP 5 mL affinity chromatography column
(GE healthcare), enzymes (Thermo Scientific,), anti-
6xHis tag clone H3 (Santa Cruz).
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Dong hoa plasmid pET22b-proA va
PET22b-proA-3-helix

Quy trinh tao dong E. coli DH50 mang plasmid tai t6
hop pET22b-proA dugc thuc hién nhu sau: thu nhin
gene proA mi héa protein A bang phuong phéap PCR
ttt khuon 13 bo gene vi khudn Staphylococcus aureus.
Chuong trinh thuyc hién PCR: 95°C/5¢; 30 chu ky:
959C/15%, 55°C/30?, 72°C/10%; két thic: 72°C/10¢.
San phdm PCR dugc xt ly v6i enzyme BamHI va
Ndel @€ tao dau dinh; thuc hién phan ting néi gene
proA vao pET22b da dugc cit mé vong bing hai en-
zyme tuong ung d€ hinh thanh plasmid tai t6 hop
pET22b-proA. Plasmid pET22b-proA dugc bién nap
vao E. coli DH5a bang phuong phdp bién nap calcium
lanh. Dong t€ bao E. coli DH50r mang plasmid téi t6
hgp pET22b-proA dugc sang loc trén moi trudng LB
agar chda ampicillin n6ng d6 cu6ila 100 pg/mL (LB-
Amp100) va kiém tra dong muc tiéu bang PCR khuén
lac v6i cap moéi T7 promoter va T7 terminator. San
phdm PCR dugc kiém tra trén gel 1,5% agarose

Sau khi dong hoéa thanh cong plasmid pET22b-proA,
gene ma hoa cho protein 3-helix dugc chen vao plas-
mid pET22b-proA dé cdu tric nén plasmid pET22b-
proA-3-helix. Gene 3-helix dugc thu nhan béng
phuong phap PCR sti dung méi 3HF HindIII va 3HR
Xhol. Chuong trinh dong héa tuong tu nhu khi dong
héa plasmid pET22b-proA.

Hai plasmid pET22b-proA, pET22b-proA-3-helix sau
khi dugc dong hoa thanh cong dugc giai trinh ty véi
v6i kit BigDye™ Terminator (Macrogen Inc., Han
Quoc). Két qua giai trinh ty dugc so sanh d6 tuong
déng véi trinh ty ly thuyét bang phan mém Jellyfish.

Biéu hién protein A va protein A-3-helix
Céc plasmid tai t6 hgp pET22b-proA, pET22b-proA-
3-helix sau khi x4c dinh trinh ty dugc bién nap vao E.
coli BL21(DE3). Dong té€ bao E. coli BL21(DE3) mang
plasmid tai t6 hgp dugc sang loc trén moi trudng LB-
Ampl00. Nhiing khuén lac ndo moc dugc trén moi
truong nay da dugc lua chon d€ cam ting véi IPTG
muc dich kiém tra sy biéu hién protein muc tiéu. Céc
khuén lac mang plasmid muc tiéu dugc hoat héa qua
dém trong 6ng nghiém 5 mL LB Amp100 & 37 °C. Sau
d6 dugc cdy chuyén véi ti 1¢ 1:10, lic véi toc do 250
rpm & 37 °C cho dén khi gid tri OD 600 nm dat t6i
0,6-0,8. Sau d6 bé sung vao méi truong IPTG c6 nong
d6 cubila 0,5 mM. Sau d6 ¢ 25°C, sau 6 gio, thu sinh
khdi hoa tan vao dung dich PBS va tién hanh pha té
bao, thu nhén pha t6ng, tan ta va thuc hién dién di
SDS-PAGE dé kiém tra biéu hién va xdc nhén lai bing
phuong phédp Western Blot v6i khang thé khang 6x-
His.
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Tinh sach protein A va protein A-3-helix

Hai protein tai t§ hgp: protein A va protein A-3-
helix c6 dudi his ¢ dau C lan lugt dugc tinh ché bing
phuong phap sac ky i luc véi cot Nickel. Protein dugc
biéu hién va thu & pha tan, sau d6 dugc loc bing mang
loc 0,2 um trudc khi nap vao cot. Cot dugc can bing
v6i dung dich dém (20 mM phosphate, pH 7,4), sau
d6 mau dugc nap vao cot. Céc protein tap bi riia troi
béi dung dich rtia (20 mM phosphate, 45 mM imida-
zole, pH 7,4), cudi cling protein muc tiéu dugc ly giai
bang dung dich ly gidi (20 mM phosphate, 60 mM of
imidazole). San phdm tinh sach dugc kiém tra bing
phuong phap SDS-PAGE va nhu¢m bac. D¢ tinh sach
ctia protein muc tiéu dugc kiém tra bing phan mém
Gel Analyzer.

Thi nghiém tinh bam trén mang nitrocellu-
lose ctia protein A va protein A-3-helix

Dé danh gid d6 manh sy hdp phu ctia céc protein trudce
cac dung dich, tht nghiém dong chdy bén dugc tién
hanh. Trong phuong phap nay, mang nitrocellulose
dugc cat ra thanh nhiing mang nho ¢6 kich thudce
giéng nhau. Protein muc tiéu (néng d6 mol la 1076
M) dugc nho giot 1én mang bang pipet véi thé tich
1a 1 uL. Sau khi protein bam 1én mang, thuc hiénrta
troi bing cac dung dich khac nhau (H,O, PBS, PBS-T
0,05%). Mang nitrocellulose dong vai tro 1a pha tinh,
dung dich qua mang 1a pha dong. Dung dich ria tr6i
di chuyén trén mang theo chiéu bit dau tit dau thim
v6i chitlong. Trén quing dudng di chuyén, dung dich
dugc cho di qua viing mang c6 protein. Néu protein
khoéng bam chit vao mang bi Iyc mao dan ctia dung
dich cudn tréi, hé qua la protein bi loang ra, con pro-
tein bAm mang t6t thi khong cho théy hién tugng nay,
hodcloang rit it. Hién tugng nay c6 thé dugc ghi nhén
bang phuong phap nhuém vdi thudec nhudém Ponceau
S. Sau khi rtta troi, quan sat hinh dang va tin hiéu ddm
nhat cia chdm protein trén mang®. Thi nghiém dugc
thuc hién lap lai 3 14n.

Thi nghiém 6 dinh khang thé

Thtt nghiém duya trén Western blot nham kiém tra
tinh bam dinh huéng ctia protein trén mang thong
qua tin hiéu trung gian 1a khéng thé. Dya vao kha
nang bat khang thé ctia protein A, A-3-helix. Cac hén
hop bao gom: khéng thé IgG, protein A va IgG, pro-
tein A-3-helix va IgG dugc ¢6 dinh 1én mang. Lugng
khéng thé dugc ¢6 dinh trén mang, sau khi tdc dung
lyc rtra troi, dugc phat hién thong qua khdng thé anti-
IgG va dung dich hién mau TMB. Thti nghiém dugc
thuc hién lap lai 3 14n.

Thi nghiém kha nang bat khang thé

Thuc nghiém nay dya vao kha nang bt vao duoi Fc
ctia khéng thé, va nguyén tic ctia phuong phip dong
chay. Protein muc tiéu dugc phun Ién mang nitrocel-
lulose bang méy phun khang thé (ClaremonBio, My),
sau d6 dugc thitt nghiém dong chéay véi dung dich
chtia khang thé da dugc danh ddu hat vang. Tin hiéu
dugc phét hién dya trén mau ctia hat vang gén khéng
thé (DCN, My). Thtt nghiém dugc thuc hién ldp lai 3

lan.
KET QUA VA THAO LUAN

Dong héa plasmid pET22b-proA

Gene proA dugc thiét ké c¢6 chiéu dai 173 bp, dugc thu
nhén bing phuong phép PCR. Két qua dién di DNA
cho théy gene proA & gan vach 200 bp (Hinh 1A, giéng
2) phu hgp véi kich thude du doan. Mau ching 4m
khong hién vach, chiing té phan ting PCR khong bi
ngoai nhiém (Hinh 1A, giéng 1), tit d6, ¢4 thé du dodn
da thu dugc thanh cong gene proA. Gene muc tiéu
sau d6 dugc xu ly v6i hai enzyme cit han ché BamHI
va Ndel va dugc néi véi plasmid pET22b da dugexu
1y vé6i hai enzyme cit haan ché tuong tung (Hinh 1B,
giéng 2). Két qua sang loc dong mang gene proA
cho thdy c¢6 7 trén 10 khuén lac cho vach san phim
hién dién & vi tri gdn vach 400 bp, phtt hgp véi du
dodn 13 330 bp (Hinh 1C, giéng 2,3,5,6,7,8,10). Mau
Chting 4m khong hién vach, chiing té phan ting PCR
khong bi ngoai nhiém (Hinh 1C, giéng 1). Két qua nay
cho thdy da chén thanh cong gene proA vao plasmid
pET22b.

Dong hoa plasmid pET22b-proA-3-helix

Gene 3-helix dugc thiét ké ¢ chiéu dai 723 bp. Tién
hanh thu gene 3-helix bing phuong phap PCR. Két
qua dién di DNA cho thiy gene 3-helix c6 vi tri § gitia
vach 600 bp va 800 bp (Hinh 2A, giéng 2). D6i chling
am khong hién vach chiing to6 phan ting PCR khéng
bi ngoai nhiém (Hinh 2A, giéng 1), tit d6, c6 thé du
dodn da thu dugc thanh cong gene 3-helix. Gene 3-
helix va plasmid pET22b-proA sau khi xt ly v6i en-
zyme cit gidi han (Hinh 2B, giéng 2) dugc ndi véi
nhau bang T4 ligase. K&t qua sang loc dong mang
gene 3-helix cho thdy c6 7 trén 10 khuén lac cho vach
san phdm & vi tri gan vach 1000 bp, phu hgp véi du
doan (Hinh 2C, giéng 3,4,5,6,9,10,11). D6i chiing am
khong hién vach, chiing t6 phan ting PCR khong bi
ngoai nhiém (Hinh 2C, giéng 1), vay da chén thanh
cdng gene 3-helix vao plasmid pET22b-proA.
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bp

400 —
200 ——

Hinh 1: (A) Thu nhan gene proA: M, Thang DNA 1kb; 1, d&i chtiing am; 2, gene proA. (B) Thu nhan va ct pET22b:
M. Thang DNA 1kb; 1. Plasmid pET22b; 2. Plasmid pET22b/Ndel+BamHI. (C) Kiém tra dong héa gene proA bang
PCR khuén lac v6i cdp méi trén gene va moi trén plasmid: M, Thang DNA 1kb; 1, B8i chiing am; 2-11, Cac khuan
lac dy tuyén

bp

800 —
600 —

Hinh 2: (A) Thu nhan gene 3-helix: M, Thang DNA 1kb; 1, D&i chiing am; 2, gene 3-helix. (B) Thu nhan va cét
PET22b-proA: M. Thang DNA 1kb; 1. Plasmid pET22b-proA 2. Plasmid pET22b-proA/Hindlll+Xhol. (C) Kiém tra dong
hoéa gene 3 -helix bang PCR khudn lac véi cdp méi trén gene va méi trén plasmid: M, Thang DNA 1kb; 1, D&i chiing

am; 2-11, Cac khudn lac du tuyén

Bi€u hién protein A va protein A-3-helix

Két qua SDS-PAGE (Hinh 3A) cho thdy E. coli
BL21(DE3)/pET22b-proA c6 biéu hién mot vach pro-
tein, 6 vi tri gdn vach 14 kDa (Hinh 3A, giéng
1,2), E. coli BL21(DE3)/pET22b-proA-3-helix c6 biéu
hién mot vach protein c6 vi tri & vach 30 kDa
(Hinh 3A, giéng 4,5), trong khi ching ching 4m E. coli
BL21(DE3)/pET22b (Hinh 3A, giéng 7) khong biéu
hién vach tuong ty, nén du dodn déy chinh la vach
protein A va A-3-helix. Quan sat vach protein, thdy
dugc protein A va A-3-helix biéu hién nhiéu hon &
pha tan.

D€ xac dinh sy hién dién cta protein A, A-3-helix,
thi nghiém lai Western v6i khang thé khang 6xHis
da dugc thyc hién. Do cic protein A, A-3-helix
dugc thiét k& c6 dudi dung hop 6xHis ¢ dau C
nén sy biéu hién ctia cic protein c6 thé dugc kiém
tra bing khang thé khang Histidine. Két qua lai
Western (Hinh 3B) cho thdy xudt hién céc vach dac
trung cua protein A (Hinh 3B, giéng 1-3), A-3-helix
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(Hinh 3B, giéng 4-6) c6 kich thuéc phu hgp véi
kich thudc du dodn nhu da phén tich ¢ hinh nhuém
Coomassie. Vi vy, cac protein biéu hién vugt muc &
chung E. coli BL21(DE3)/pET22b-proA va ching E.
coli BL21(DE3)/pET22b-proA-3-helix c6 thé 1a pro-
tein A va A-3-helix.

Tinh sach protein A va protein A-3-helix

Két qua cho thdy trong qua trinh tinh sach protein A,
vach protein muc tiéu hién dién & vi tri gan vach 14
kDa, hién dién & dung dich protein nap c6t (Hinh 4A,
giéng 1) nhung hién dién it & dung dich protein qua
cdt (Hinh 4A, giéng 2), cho thiy protein muc tiéu da
bam vao cot tot. O dung dich rta cot (Hinh 4A, giéng
3) ¢6 vach protein muc tiéu, nhu vay & budc rtia cot
v6i ndng d6 45 mM immidazole da rtia tréi mot phan
nho protein muc tiéu. O dung dich giai ly protein
(Hinh 4A, giéng 4-6), c6 mdt vach 16n protein muc
tiéu va mot s6 vach md cta protein tap nhiém, cho
thdyqua trinh tinh sach da loai bo phén I6n protein
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Hinh 3: Kiém tra va xac nhan su biéu hién protein A va A-3-helix. A. SDS-PAGE; B. Lai Western. M, Thang protein
14,4 - 97,0 kDa; 7, E. coli BL21(DE3)/pET22b (+ITPG) pha téng; 1-3, E. coli BL21(DE3)/pET22b-proA: 1, pha téng; 2,
pha tan; 3, pha ta; 4-6, E. coli BL21(DE3)/pET22b-proA-3-helix: 4, pha téng; 5, pha tan; 6, pha tta

i
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Hinh 4: Phan tich cac phan doan tinh sach protein bang SDS-PAGE va nhuém bac. A, Tinh sach protein A; B, Tinh
sach protein A-3-helix; M, Thang protein 14,4-97,0 kDa; 1, Ddung dich protein nap cét; 2, Dung dich protein sau
khi qua cot; 3, Dung dich rlra c6t; 4-6, Dung dich gidi ly cot

tap va thu dugc protein A. Két qua tinh sach protein
A-3-helix cling cho thdy két qua tuong tu (Hinh 4B),
protein muc tiéu dugc tinh sach va hién dién & dich
dung ly 6 kich thudc gan 30 kDa (Hinh 4B, 5-6)

Thi nghiém ria troi

Tht nghiém nham dénh gia kha nang protein bam
trén mang dudi tac dong ctia dong chay dung dich rtia
troi qua, protein sau khi dugc nho 1én, va méi mang
dugc dit vao dia c6 chia dung dich rtia troi khéac nhau
trong giéng. Tin hiéu ctia protein sau khi rtia troi dugc
th&hién bing cich nhu¢m Ponceau S. Hinh 5 cho thdy
protein A khong bén duéi su ria tréi qua béi nuéce
(Hinh 5A, mang 2) va gan nhu bi riia tr6i hoan toan
trong dung dich PBS va PBS-T 0,05% (Hinh 5A, mang
3,4). Protein A khi dugc dung hop véi protein 3-helix
cho thdy kha ning bam t6t hon trén mang nitrocellu-
lose, tin hiéu protein qua cdc dung dich rtia bén hon,
gan nhu khong tao thanh vét loang (Hinh 5B), vay

protein A-3-helix c6 kha nang bam 1én mang nitro-
cellulose manh hon protein A. Theo nghién ctu da
cong b6, protein 3-helix c6 kha ning bam mang t6t8,
nén két qua trén gitp du dodn rang protein dung hgp
A-3-helix ¢6 kha nang bam dinh hudng, hudng vi tri
protein 3-helix vé phia mang.

Thir nghiém kha nang ¢ dinh khang thé

Thu nghiém kha nang c6 dinh khing thé nham danh
gid kha nidng bam ctia protein A va protein A-3-helix
thong qua tin hiéu trung gian la khang thé. Hoén hgp
protein va IgG dugc nho 1én mang, sau d6 dugc rtia
troi boi dung dich PBS-T ¢6 mang anti-IgG da dugc
danh ddu bing HRP. K&t qua sau khi hién mau béng
TMB cho thdy ¢ mang chi chita khang thé IgG, IgG bi
rtia troi va cho tin hiéu thip (Hinh 6, mang 1) tuong
tu nhu ¢ mang chtia IgG + protein A (Hinh 6, mang
2). Cling mot lugng khéng thé dugc nhé xudng mang
nhung tin hiéu & mang chia phtc hgp IgG + protein
A-3-helix (Hinh 6, mang 3) cho tin hiéu manh nhit.
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A

O

Hinh 5: Hinh dang va kich thudc cia cac cham pro-
tein sau khi rta troi trén mang nitrocellulose. A, Pro-
tein A; B. Protein A-3-helix; 1, Khong ria troi; 2, Rira
tréi vGi nudc; 3, Rlra tréi véi PBS; 4, Rira tréi vai PBS-T.
Th nghiém dugc lap lai 3 lan

Két qua nay tuong dong véi két qua riia troi trude do.
Céc két qué nay budc déu xac dinh dugc protein 3-
helix hé trg tang tinh bam cuia phiic hgp protein 1én
mang nitrocellulose dong thoi tang kha nang ¢6 dinh
khang th€1én mang nitrocellulose so voi viéc nho tryc
tiép khang thé 1én mang nitrocellulose.

g

Hinh 6: Tin hiéu sau thi nghiém c6 dinh khang thé.
1,19G; 2, Protein A + 1gG; 3, Protein A-3-helix + IgG.
Th nghiém dugc lap lai 3 lan.

Thi nghiém bat khang thé

Protein A, A-3-helix, BSA dugc phun 1én mang sau
d6 dugc ngdm trong dung dich chda khang thé da
dugc danh d4u bing hat vang. Két qua quan séit cho
thdy & mang dugc phun BSA khong xudt hién vach
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tin hiéu (Hinh 7, mang 3), trong khi & mang A-3-
helix (Hinh 7, mang 2) xudt hién vach tin hiéu r6 nét,
mang dugc phun protein A (Hinh 7, mang 1) ciing
xudt hién vach tuy nhién tin hiéu khong ro nét bing
6 mang dugc phun protein A-3-helix. Diéu nay dugc
dy doédn ring cac khang thé dugc bit gil bdi protein
A, tao thanh m¢t d4u ctia protein dung hop va dau 3-
helix ctia protein A-3-helix duy tri su ¢ dinh mang
nitrocellulose, do d¢ ting kha nang bt giti khéng thé.

1 2 3

Hinh 7: Th&r nghiém bat khang thé. 1, Protein A; 2,
Protein A-3-helix; 2, Protein BSA. Thir nghiém lap lai
3 lan.

KET LUAN

V6i myc tiéu danh gia kha nang bam dinh huéng 1én
mang nitrocellulose ctia protein dung hgp gitia pro-
tein A va protein neo mang 3-helix, ching t6i da thuc
hién tao protein téi t6 hgp A, A-3-helix va thi nghiém
tinh bam ctia hai protein nay 1én mang nitrocellulose
nhidm phuc vu cho qué trinh phat trién que thu sau
nay. Két qua cho thdy da tao dugc vector pET22b-
proA, pET22b-proA-3-helix; biéu hién dugc protein A
va A-3-helix § dang tan trong t€ bao E. coli BL21(DE3)
khi cdm tng IPTG & nong d6 0,5 mM, 25 °C, 6 gid va
tinh sach dugc protein muc tiéu bing phuong phép
sic ki 4i luc ion kim loai véi do tinh sach trén 90%.
Protein A-3-helix c¢6 kha ning bAm mang manh hon
protein A, bt khang thé va gitp c6 dinh 1én mang t6t
hon so v6i gan truc tiép véi protein A trudc tac nhan
rta troi.
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DANH MUC TU VIET TAT

Amp: Ampicillin

Bp: Base pair

BSA: Bovine serum albumin

DNA: Deoxyribose nucleic acid

dNTP: Deoxynucleoside Triphosphate

His: Histidine

IgG: Immunoglobulin G

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

LB: Luria Broth

OD: Optical Density

PAGE: Polyacrylamide Gel Electrophoresis
PBS: Phosphate Buffer Saline

PBS-T: Phosphate Buffer Saline- Tween

PCR: Polymerase Chain Reaction

Rpm: Round per minute

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

TMB: 3,3,5,5 - Tetramethylbenzidine

LOI CAM ON

Dé tai nghién ciu dugc tai trg ti Chuong trinh
KH&CN cép qubc gia phuc vu phat trién bén
viing ving Tay Nam B9, md s6 KHCN-TNB.DT/14-
19/C31.

XUNG POT LOI iCH

Cac tac gia dong y khong co bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA CAC TACGIA

Tran Nguyén Thao Suong, Nguyén Phudc Khai Hoan,
Tran Van Hiéu thuc hién thiét ké thi nghiém, thu thap
s6 liéu, xu ly két qua va tham gia viét bai. Tran Vin
Hiéu quén ly d€ tai, cung cdp nguyén vat liéu va sta
chita bai viét. Tat ca cac tac gia dong y v6i ban thao da
nop.
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Generation and oriented evaluation of nitrocellulose- binding
achor protein fused protein A and its application

Thao-Suong Tran-Nguyen, Khai-Hoan Nguyen-Phuoc, Hieu Tran-Van®

ik

ZI\= ! ABSTRACT

3 .gﬁ_b ; Point-of-care testing diagnostics are current interest in research and development. Among them,

EwE Lateral Flow Test (LFT) is an on-site test strip with wide range of applications. Therefore, optimizing
Use your smartphone to scan this the sensitivity of rapid test strip is a necessary requirement. Immobilizing antibodies onto the ni-
QR code and download this article trocellulose membrane is an important step to increase the sensitivity of the LFT strip for detecting

pathogenic antigens. In this research, the fusion protein between nitrocellulose binding anchor
protein 3-helix, a protein that has a strong affinity to nitrocellulose membrane and protein A, a pro-
tein that specifically binds to the Fc tail of IgG antibody was generated. This fusion protein was
expected to help IgG antibodies strongly binding onto the nitrocellulose membrane and orien-
tating the Fab of immobilized antibodies outwardly, thereby increasing the ability to capture the
target antigen. The recombinant vector pET22b-proA and pET22b-proA-3-helix encoded for pro-
tein A and A-3-helix, respectively were subsequently cloned. Protein A and A-3-helix was induced
to express using IPTG, and confirmed by SDS-PAGE and Western blot. These proteins were purified
by immobilized metal affinity chromatography with the purity of more than 90%. The purified pro-
teins were used to evaluate orientation binding on nitrocellulose membranes by the lateral flow
test and antibidy capture as well. Results showed that protein A-3-helix bound to nitrocellulose
membrane better than that of protein A. The former proteins increased the antibody binding and
stereochemical immobilizing onto nitrocellulose membrane compared to its protein A counter-
part. The present results laid the foundation for the application of fusion proteins in the directed
immobilization of antibodies in rapid test strips.

Key words: antibody, lateral flow test, protein A, protein 3-helix
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