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ABSTRACT

Solid phase activation by the immobilization of antibodies onto material
surface is the primary step in designing and developing solid phase
immunosorbent tests. However, the present immobilization techniques:
passive absorption, covalent coupling, and affinity immobilization are not
completely efficient because of having many backlog problems which are
randomly immobilization of antibodies, storage time, efficacy, interceding
into the antibody structure, especially high production expense.
Therefore, this study focused on designing protein PS-Ax1 which worked
as an adapter protein helping to orientate antibodies onto polystyrene
surface and the initial determination of binding capacity between PS-Ax1
and polystyrene. This study created a premise for studying and developing
other solid phase immunosorbent kits.

TOM TAT

Hoat héa pha ran théng qua viéc c6 dinh khdng thé lén trén bé mdt cia
chiing la buée dau trong viéc thiét ké va phat trién cdc kj thudt xét nghiém
mién dich dua trén pha ran. T uy nhién, cdc ky thudt dwoc su dung dé c6
dinh khang thé nhw hdp thu thu déng, cé dinh thong qua lién két cong héa
tri va lién két Gi luc chua thuc su hidu qua do con tén dong nhiéu nhwroc
diém nhuw: sw gdn két ngdu nhién trén cua khdng thé, thoi gian bdo quan,
hiéu sudt, can can thiép dén céu tric cia khang thé, ddic biét la chi phi
sdn xudt cao. Vivay, trong nghién ciru nay, protein PS-Ax1 déng vai tro
nhu protein cau noi givp dinh huéng khang thé trén bé mdt polystyrene
va buée dau xdc nhdn khd nang twong tdc cuia protein muc tiéu voi bé mat
vat liéu polystyrene. Két qua ndy tao tién dé cho viéc nghién ciru phdt
trién cdc kit xét nghiém mién dich khac.

1. GIOI THIEU

dau dé thiét ké ciing nhu phat trién cac ky thuat trén

Cac k¥ thuat xét nghiém mién dich sir dung pha
ran (Solid-phase Immunosorbent Tests — SPITs) ra
doi mang lai tiém nang 16n trong viée phat hién bénh
trén nguoi va dong vat. Cac ky thuat SPIT thong
dung co thé ké dén nhu: ELISA, xét nghiém ngung
két huyét thanh, xét nghiém dong chay bén, ... Bugc
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1a dva trén sy tuong tac dac hi¢u gilra cac khang
nguyén va khang thé dac hiéu cho khang nguyén do
dugc ¢b dinh trén pha ran. Voi sy phat trién cia cac
ky thuat sinh hoc, chiing ta di c6 thé chu dong thu
nhan dwoc nhiéu loai khang thé, ca don dong va da
dong, thong qua nhidu hé thdng thu nhan nhu chudt,
tho (Weber et al., 2017). Dac biét, vai cong nghé
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protein tai t6 hop, nhiéu loai khang thé da dwoc cai
bién, nhu khang thé chudi don scFv, manh khang thé
Fab,... dé phu hop véi nhiéu muc dich sir dung khac
nhau (Kumuda, 2014). Bén canh d6, viéc cai bién va
san Xuét cac khang thé tai to hop thong qua cac hé
thong biéu hién nhu E. coli, nAim men gitip giam
thiéu gia thanh san pham va thoi gian san xuét
(Verma et al., 1998). Tuy nhién, do nhay va d¢ dac
hiéu cua ky thuat xét nghiém dua trén pha ran phu
thuoc I6n vao loai pha ran, loai khang thé, co chat
phan tmg va dac biét 1a sy dinh huéng cta khang thé
bé mit vat liéu, théng thuong 13 polystyrene. Nhin
chung, kha ning lién két khang nguyén ciia khang
thé phu thudc cha yéu vao cau trang cua chung sau
khi dugc gén 1én pha ran véi ba cau trang chinh: i)
ends-on (du6i Fc gén véi bé mat vat liéu); ii) side-
on (cic mat bén ctia khang thé gan véi bé mat vat
liéu); va iii) top-on (viing Fab cua khang thé gin véi
bé mat vat liéu).

Hién nay, cac chién lugc ¢6 dinh khang thé 1én
pha rin thudng duoc st dung: hip thu thu dong, cb
dinh bang lién két cong hoa tri va lién két 4i luc. Pau
tién, hip thu thu dong cho thiy hiéu qua cao khi tan
dung céc dic tinh cuia khang thé - ving Fc mang tinh
ky nuée c6 kich thuée 16n - giup chung c¢6 thé dé
dang ¢6 dinh 1én trén bé mat vat liéu polystyrene
thong qua twong tac ky nudc (Norde & Lyklema,
1978). Tuy nhién, ddy 1a k¥ thut c6 dinh khang thé
mot cach ngau nhién, dan dén viéc khang thé dugc
¢b dinh s& mang nhiéu ciu trang khac nhau, dan dén
giam thiéu d¢ nhay cta xét nghiém do khong xoay
dinh hudéng ving Fab lién két khang nguyén hodc
viung Fab nay bi che pht do tao nén sy da 16p khang
thé trén bé mat hat (Jodar-Reyes et al., 2005). Mot
nhuoc diém dang chu ¥ khac 1a viéc hap thu thu
dong chi giup cb dinh khang thé 1én bé mat vat liéu
trong mot thoi gian ngén va c6 thé mat sy ¢b dinh
dudi tac dong cua cac luc vat ly (Ortega-Vinuesa et
al., 1996). Do d6, cb dinh khang thé bang lién két
cong hoa tri 1a giai phap thay thé dé giai quyét van
d8 trén. Tuy nhién, viéc tao lién két hoa hoc gitra bé
mat vat liéu voi khang thé co ban chat 1a protein
thong qua céc linker héa hoc c6 thé gay anh huong
truc tiép dén cu trac va chirc ning cia khang thé,
ciing nhu hiéu suat thip do cac gdc phan img c6 kha
nang tao lién két trén bé mat vat liéu, don cir 1a hat
latex chi chiém ~10% so véi tong dién tich bé mat
(Chan et al., 2007). Viéc ¢ dinh thong qua lién két
cong hoa tri cling lam ting gia thanh san phdm ciing
nhu quy trinh thyc hién phuc tap do can phai xu 1y
hat dé loai bo cac linker va gbc hoa hoc trén bé mit
chua duoc lién két véi khang thé. Cudi cung, lién
két khang thé vai bé mat hat latex thong qua lién két
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4i lyc giira Biotin-Streptavidin cho thay hiéu qua cao
hon han hai ki thuat trén. Miac di phuong phap nay
¢6 kha nang dinh huéng khang thé cao ciing nhu lién
két bén ving nhung viéc tién xir Iy khang thé yéu
cau ky thuat phirc tap, gia thanh cao ciing nhu gay
anh huong dén ciu tric va chie nang cua khang thé
(Chivers et al., 2011).

Vi vay, trong bai viét nay, thiét ké mot protein
dung hop giira tiéu phan protein A va dudi peptide
¢6 4i luc cao voi bé mat vat liéu polystyrene da duoc
nghién ciru. Protein Ax1 dwoc thu nhan tir vi khuan
Staphylococcus aureus c6 kha nang lién két dac hiéu
v6i dudi Fe ciia khang thé qua d6 giap xoay dinh
huéng ving Fab ra ngoai bé mat vat liéu; trong khi
do, duoi peptide c6 ai lyc cao véi bé mat vat liéu
polystyrene gitip protein dung hop c6 thé ning lién
két chat ché vai vat liéu polystyrene (Tang et al.,
2003; Kumada et al., 2021). Viéc pha bé mat vat liu
bang protein dung hop PS-Ax1 cho thay tiém ning
cao trong viéc giai quyét cac vat dé con ton dong
trong SPITs. Bén canh do, nghién ctu nay cling
budc dau xac dinh kha nang lién két vai polystyrene
cua protein dung hop.

2. PHUONG PHAP NGHIEN CUU

2.1. Chiing chi va plasmid

Vector tai tb hop dugce nhan ban thong qua hé
thong E. coli DH5a va chiing E. coli BL21 (DE3)
dugc sir dung 1am hé thdng biéu hién protein muyc
tiéu. Plasmid pET22-ax1 (GMIF0277) chira gen ma
hoa cho protein Ax1 dugc sir dung lam khudn thu
nhan gene muc tiéu. Plasmid pET22b duocC st
dung dé dong hoa ciing nhu biéu hién gene ps-ax1
dudi sy kiém soat cua promoter T7 thong qua
viec cam ng véi IPTG (Isopropyl pB-D-1-
thiogalactopyranoside). T4t ca cac chung vi sinh vat
va plasmid dwoc cung cap boi Phong thi nghiém
Cam bién sinh hoc, Truong Pai hoc Khoa hoc tu
nhién, Pai hoc Qudc gia thanh phé H6 Chi Minh.

2.2. Chu triic vector tai td hgp pET22b-ps-ax1

Gen muc tiéu ps-axl dugc thu nhan tor khuon
pET22-ax1 bang ky thuat overlap extension PCR
véi cap mdi dac hiéu 216F Ndel va 480R HindIll.
Sau khi thu nhan, gen pro-ax1 dugc thém vao doan
trinh ty c¢6 kha nang ma hoa cho peptide c6 ai lyc
cao vai vat lidu polystyrene & dau C nho vao trinh
tw ctia moi 480R HindIIl. Sau khi da thu nhan thanh
cong, ca gen muc tiéu ps-axl va plasmid pET22b
dugc xur 1y voi cap enzyme cat giGi han Ndel va
HindIII va nbi lai voi nhau nho enzyme T4 ligase.
San pham ndi dugc bién nap vao ching E. coli
DH5a va dugc nudi cdy trén dia LB co chira khang
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sinh Ampicillin. Cac khuan lac ting sinh trén dia s&
dugc chon ngau nhién dé sang loc dong mang vector
tai to hop bang k¥ thuat PCR khuén lac véi cap moi
T7pro va T7ter (mdi trén plasmid pET22b).

2.3. Tao dong chiing E. coli BL21 (DE3)
mang vector tai to hgp pET22b-ps-ax1

Vector tai td hop duoc thu nhan sau khi nhan ban
bang chung E. coli DH5a va duoc hoa bién nap vao
chung E. coli BL21 (DE3). Sau khi dugc bién nap
va nudi cdy trén moi truong LB-agar, cac khuan lac
E. coli BL21 (DE3) s& dugc sang loc dong mang
vector tai t6 hop pET22b- ps-ax1 thong qua ky thuat
PCR khuan lac véi cap mai trén plasmid T7pro va
TTter.

2.4. Cam tng biéu hi¢n protein tai t6 hgp

PS-Ax1

Chung E. coli BL21 (DE3)/pET22b-ps-ax1 dugc
nudi cdy lic trong éng moi truong LB c6 chua
Ampicillin ¢ nhiét d 37°C trong thoi gian 16 gio.
Saudo, vi khuan dugc cay chuyén véi ti 1¢ 1:10 (v/v)
va tiép tuc nudi cdy lic ¢ nhiét a6 37°C cho dén khi
ODsoo dat gid tri 0,6-0,8. Ngay sau do, chat IPTG
duoc bd sung vao moéi truong ¢ ndng d6 cudi 12 0,5
mM va tiép tuc nudi cdy lic & nhiét do 37°C trong
thoi gian 4 gio. Sau khi két thiic thoi gian nudi cay,
sinh khdi vi khuan dugc thu nhan va ly gidi bing
song siéu 4m dé thu protein & cac pha tong, tan va
tua. Sy biéu hién protein muc tiéu & cac pha s& dugc
danh gia bang phuong phap SDS-PAGE véi nhuom
Coomassie va Western Blot véi khang thé 6xHis.
Thuyc hién dong thoi véi mau ddi chimg 1a dich mau
pha tong cua E. coli BL21(DE3)/pET22b-ps-ax1
khong cam ung IPTG.

2.5. DPanh gia kha nang twong tic cia

protein tai t6 hop véi bé mat vat ligu
polystyrene

Hat latex DSCRO001 0,050 um 5% (Bangs
Laboratoty, Inc.) dugc su dung 1am pha rén trong
thir nghiém nay. Pau tién, 50 uL hat latex duoc tién
hanh rira v6i 100 uL PBS pH 7,4 ba lan bing cach
ly tam & 10.000 rpm, 15 phat, 4°C. Tiép theo, hat
latex sau khi rira duoc u véi dich pha té bao ¢ pha
tan cua E. coli BL21 (DE3)/pET22b-ps-ax1 sao cho
ti 1& pha ran cui cing cta hon hop 14 1% trong thoi
gian 30 phut & nhiét d¢ 4 °C. Sau khi @, tién hanh ly
tam, thu can hat va loai dich ndi chtra protein khong
bam hat. Cin hat s& duoc tién hanh rua lai véi PBS
pH 7,4 ba lan. Cubi cing, cac protein bam trén hat
s& duoc ly giai dudi tac dong bién tinh cua dich nap

107

Tap 58, S6 chuyén dé: Khoa hoc tu nhién (2022)(1): 105-110

mau (DTT 0,6M, SDS 12%) va nhi¢t do. Kha nang
bam hat Ia’gex Cua protein tai t6 hop PS-Ax1 sé dugc
danh gia bang phuong phap dién di protein Tricine-
SDS-PAGE va nhudm bac céc dich trude bam, dich
noi, dich rua hat, va dich ly giai.

3. KET QUA VA THAO LUAN

3.1. Tao dong ching E. Coli DH5a mang

vector tai to hgp pET22b-ps-ax1

Gen muc tiéu ps-axl dugc thu nhan tr khuon
PET22-ax1 thong qua k¥ thuat overlap extension
PCR véi cap mdi dac hiéu 216F Ndel va 480R
Hindlll. San phdm PCR duoc kiém tra kich thudc
bang phuong phap dién di trén gel agarose 1,5%.
Két qua phan tich cho thiy da thu nhan dugc duy
nhat mot doan gene c6 kich thude 226 bp, twong (ng
véi kich thuéc dy doan cua gene ps-ax1 (giéng 2,
Hinh 1A). Bén canh d6, chirng am cua phan (ng
PCR duoc tién hanh véi cic thanh phan tuong tu
nhu phan tmg thu gene nhung khong bo sung khu6n
pET22-ax1 nham kiém tra sy ngoai nhidm. Két qua
cho thiy khong c6 sy hién dién cua bét ki vach DNA
nao chirng t6 phan (tng PCR thu nhan Gen hoan toan
khong c6 tac nhan ngoai nhidm (giéng 1, Hinh 1A).

Sau do, gene ps-ax1l va plasmid pET22b cung
dugc xur Iy tao dau dinh bang cip enzyme cit gioi
han NdeI va HindIIl. Gene va plasmid sau khi cat s&
dugc ndi voi nhau thong qua enzyme T4 ligase va
tién hanh bién nap san phan ndi vao chung E. coli
DHb5a. Plasmid pET22b mang gene khang khang
sinh Ampicillin hd trg sang loc thé bién nap budc
dau trén moi truong nudi cdy co chira khang sinh
Ampicillin. Cac khuan lac du tuyén nay tiép tuc
duoc sang loc bang ky thuat PCR khuan lac véi cap
mdi T7pro va T7ter. Cac khuan lac moc trén dia LB
Amp100 dugc chon ngdu nhién dé sang loc dong
mang vector tai to hop bang phwong phdp PCR
khuan lac vé6i cap mdi trén plasmid T7pro/T7ter.
Chimg 4m gdém céc thanh phan cia phan tng PCR
nhung khong mang khudn dé kiém tra do tin cay cua
diéu kién thi nghiém. Di chimg duong 1a san pham
cua phan ting PCR véi khudn 1a plasmid pET22b,
duoc thuc hién dé so sanh su chénh léch vé kich
thudc voi truong hop PCR cuia vector da duoc chén
thém gen. Trong cac khudn lac duoc chon dé sang
loc, khuan lac dy tuyén sb 2 (giéng 4, Hinh 1B) cho
san phiam PCR c6 kich thudc ~461 bp, 16n hon so
v6i ddi chimg mang vector khong chén gen (~351
bp) (giéng 2, Hinh 1B). Tir két qua nay cho thiy,
plasmid ti to hop pET22b-ps-ax1 da duoc tao thanh
cong.
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351

Hinh 1. Thu nhan gene ps-ax1

(A). M: Thang chudn DNA 1000bp; 1: Chung dm; 2: San phdm PCR thu gene ps-ax! va Sang loc thé bién nap E. coli
DH5a bang cap moi T7pro va T7ter; (B). M: Thang chuan 1000 bp; 1: Chitng dm; 2: Ching dwong plasmid pET22b, 3-

8: Cdc khuan lgc dur tuyén.

3.2. Tao déng E. coli BL21 (DE3) mang
vector tai to hgp pET22b-ps-ax1

Vector tai tb hop oET22b-ps-ax1 dugc nhéan ban
va thu nhén tir chang E. coli DH5a & duoc tién hanh
hoa bién nap két hop véi séc nhiét vao té bao vi
khuan E. coli BL21 (DE3).

Sau khi nuéi cdy trén moéi trudng LB chta
Ampicillin, cac khuan lac c6 kha nang tang sinh trén
dia s& dugc chon ngiu nhién dé sang loc dong mang
vector muyc tiéu bang ky thuat PCR khuan lac voi
cap modi T7pro va T7ter. Két qua dién di cho thay
cac khuan lac E. coli BL21(DE3) dy tuyén déu co
san pham PCR khuan lac ¢ kich thuéc 461 bp
(giéng 3-6, Hinh 2), 16n hon so véi san pham PCR
cua plasmid pET22b (351 bp) (giéng 2, Hinh 2).
Nhu véy, c6 thé két luan da bién nap thanh cong
plasmid tai to hop pET22b-ps-ax1 vao chung E coli
BL21(DE3). Ching vi  khuin  E. coli
BL21(DE3)/pET22b-ps-ax1 sau d6 dugc cam ung
biéu hién protein muc tiéu bang IPTG diung lam
nguyén lidu cho cac thi nghiém ké tiép.

bp M 1 2 3 4 5 6

600 —

400 —
351

- 461

Hinh 2. Sang lgc khuan lac E. coli BL21 (DE3)
mang vector tai to hop véi cap moi T7pro/T 7ter

M: Thang chudn 1000 bp; 1: Chiing dm, 2: Ching
duwong pET22b; 3-6: Cdc khuan lgc du tuyén.
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Hinh 3. Kiém tra sy biéu hi¢n ciia protein PS-
Ax1 bang dién di Tricine-SDS-PAGE (A) va lai
Western véi khang the khang 6xHis (B).

M: Thang phdn tir lwong protein; 1: E. coli BL21
(DE3)/pET22b-ps-ax, IPTG (-); 2-4: E. coli BL21
(DE3)/pET22b-ps-ax1, IPTG (+); 2: pha téng; 3: pha
tan; 4: pha tua.

3.3. Kiém tra sy biéu hién caa protein PS-
Ax1l

Sau khi dwoc bién nap thanh cong, ching biéu
hién E. coli BL21(DE3)/pET22b-ps-ax1 duoc hoat
hoa, cay chuyén va cam tng biéu hién voi IPTG 0,5
mM trong thoi gian 4 gio & nhiét do 37 °C. Béi
chirmg am 1a chung E. coli BL21(DE3)/pET22b-ps-
ax1 khong cam tng IPTG, dwoc tién hanh song
song.

Két qua dién di protein Tricine-SDS-PAGE va
nhudm Coomasie cho thay mau ddi chimg 4m khong
xut hién vach protein biéu hién vuot mirc va tuong
ng vai kich thuéc du doan cua protein muc tiéu la
xap xi 8 kDa (giéng 1, Hinh 3A). Diéu nay cho thay
khéng c6 su 1o ri biéu hién caa protein PS-Ax1.
Trong khi d6, mau khao sat 1a chang E. coli
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BL21(DE3)/pET22b-ps-ax1 c6 xuat hién vach
protein dugc biéu hién vuot mic va tuong tng Vi
kich thudc du doan (giéng 2, Hinh 3A). Két qua
kiém tra cho thay protein PS-Ax1C dugc biéu hién
& ca hai pha tan va tiia véi lwong gan nhu tuong
duong nhau (giéng 3 va 4, Hinh 3A). Phuong phéap
Western Blot duoc sir dung dé xac nhan sy biéu hién
cua protein PS-Ax1. Két qua lai hién thj tai giéng 2,
3, 4, Hinh 3B cho tin hi€u phat mau trén mang lai
twong wng VG6i Vi tri cia protein trén gel
polyacrymide, trong khi d6 chiing am khoéng c6 tin
hiéu. Do d6, c6 thé du doan rang cac vach tin hiéu
nay la protein muyc tiéu PS-Ax1.

Tir nhiing két qua trén c6 thé két luan rang,
protein PS-Ax1C da duoc biéu hién thanh cong.
3.4. Thir nhiém kha ning bam hat latex caa
protein PS-Ax1

Protein muc tiéu PS-Ax1 dugc biéu hién va thu
nhan dudi dang tan s& duoc tién hanh 1 bam véi hat
latex. Sau khi d3 u, dich ndi va dich rira hat duoc thu
lai dé tién hanh danh gia gian tiép kha niang gin hat
cua protein. Cubi cting, cac protein gan hat s& bi bién
tinh duéi tac dong caa nhiét va cac chit gay bién
tinh nhu DTT c¢6 trong dung dich nap mau. Dich
dung ly thu duoc chira cac protein gin hat da bi bién
tinh va dwoc dién di phan tach bang phwong phap
Tricine-SDS-PAGE.

Két qua dién di kiém tra kha ning gin hat protein
PS-Ax1 cho thiy c6 vach ddm tuong tng véi kich
thuéc du doan cua protein muc tiéu 1a 8 kDa sau khi
tién hanh bién tinh cac protein bam hat (giéng 6,
Hinh 4). Trong khi d6, ddi chimg am 1a dich pha té
bao ¢ pha tan cia chung E. coli BL21(DE3)/pET22b
(IPTG-) khong cho thdy bat ki vach protein biéu
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hién vuot muc nao tuong tng véi kich thudc muc
tiéu (giéng 7, Hinh 4). Dich rira hat & cac lan 1,2 va
3 déu cho thay c6 mot phan protein PS-Ax1 bj rira
tréi, kém theo d6 1 cac protein tap nhiém khac
(giéng 3,4, 5, Hinh 4). Két qua dién di kiém tra cling
cho thdy hiéu suat gan hat cua protein PS-Ax1 1a
dang ké khi dich noi chira luong protein PS-Ax1
chua bam ¢ lugng thap, cing véi d6 1a kha ning
tuwong tac manh véi hat nén chi mot lugng it protein
PS-Ax1 bj rira troi. Cubi cung, hat latex dwoc chiing
minh 1 sach khi khong gin bét ki protein muc tiéu
hozc tap nhidm nao khac (giéng 8, Hinh 4). Nhu vy,
bude dau di xac dinh duoc kha ning tuong tac gitra
protein PS-Ax1 thong qua dudi peptide dung hop.

Viéc st dung cac peptide 4i luc trong ¢ dinh
khang thé 1én bé mat pha ran dang dugc nghién ciru
rong rai. Cac nghién ciru cia Kumada et al. (2010,
2014, 2015) da cho thay viéc dung hop cac peptide
ngan tir 8-12 amino acid véi cac khang thé/manh
khang thé c¢6 thé gitp chung cai thién duoc kha ning
tuong tac cling nhu dinh hudng trén bé mat pha ran,
qua do gitp cai thién duoc d6 nhay ciling nhu hiéu
qua caa cac xét nghiém lai mién dich. Tuy nhién,
viéc dung hop truc tiép peptide v6i khang thé doi
hoi phai cai bién, tao loai khang thé dung hop moi
mdi khi thay ddi loai khang nguyén can nhan biét.
Do d0, trong nghién clru nay, viéc tao ra protein Ax1
dugc dung hop véi dudi peptide c6 i luc cao vai bé
mat polystyrene nhu mét giai phap mang tinh toan
nang hon. Bén canh d6, viéc sir dung protein Ax1
dung hop véi dudi peptide khong chi dugc thir
nghiém, phat trién dbi véi vat lidu polystyrene ma
con duoge phat trién trén cac loai vat liéu khac, don
ctr nhu nitrocellulose (Thao-Suong et al., 2021).

5 6 7 8
i
em—

Hinh 4. Panh gia kha ning bam hat cia protein PS-Ax1 bing phwong phap dién di Tricine-SDS-
PAGE va nhudm bac

M: thang phan tir lvong protein; 1: dich protein trudéc khi u; 2: dich néi protein sau khi uz; 3: dich rira ldn 1; 4: dich rira
lan 2; 5: dich rira lan 3; 6: dich dung ly hat u véi dich protein mau; 7: dich dung ly hat « vgi dich protein chitng dm, 8:

dich dung ly hat khéng u.
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4. KET LUAN

Vector tai to hop mang gen ps-ax1 ma hoa cho
protein PS-Ax1 duoc cau tric thanh cong; dong hoa
thanh cong ching E. coli BL21 (DE3) mang plasmid
tai to hop va biéu hién thanh cong protein PS-Ax1.
Trong nghién curu trén, kha nang tuong tac cua
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