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ABSTRACT

The technology of recombinant single chain variable fragments (scFvs) expression has been used
in research, diagnosis and treatment of diseases. In the previous study, we studied the expression
of a recombinant single chain variable fragment recognizing blood A antigen (antiA-scFv) in E.
coli. However, the protein was insoluble form resulting in difficulty for purification, refolding
and activity assesment. Here, we present the study on fused expression of the recombinant scFv -
specific blood A antigen with thioredoxin (Trx) in the expression vector pET32a(+). The results
showed that the Trx/antiA-scFv fusion protein was expressed with molecular weight of 49 kDa in
a soluble form reaching 40% of the total recombinant protein. This result facilitates the optimal
condition of soluble protein expression, purification and bioactivity determination of the antiA-
scFv recombinant antibody.
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TOM TAT

Cong nghé biéu hién khang thé don chudi tai t6 hop (scFv) da duoc tng dung trong nghién cau,
chan doan va diéu tri bénh. Trong nghién ctru trude, chung toi da nghién ctu biéu hién khang thé
don chudi nhan biét khang nguyén nhém mau A (antiA-scFv) trong té bao Escherichia coli. Tuy
nhién, phan tir khang thé don chudi dang don dwoc biéu hién khong tan gay khé khan cho qua
trinh tinh sach, tai ciu trac va danh gia hoat tinh. Trong nghién ctru nay, ching tdi cong bd két
qua nghién ctu biéu hién khang thé don chudi tai té hop nhan biét khang nguyén nhém mau &
dang tan khi dung hop véi thioredoxin trong vector biéu hién pET32a(+). Protein dung hop
Trx/antiA-scFv da dugc téng hop trong té bao E. coli vé6i kich thudc phan tir 49 kDa va chiém
khoang 40% & dang tan. Két qua nay tao thuan loi cho nghién ciru tbi wu su biéu hién dang tan,
thuan lgi cho tinh ché va xac dinh hoat tinh cua antiA-scFv tai té hop.

Tir khoa: Escherichia coli, biéu hién dung hop, khang thé don chudi tai t6 hop, nhém mau A,

thioredoxin, protein tan.
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MO PAU

San xuit khang thé theo cong nghé té bao
lai da thu dwgc nhiéu thanh cong va da duoc
&ng dung trong nhiéu linh vuc nghién cuau,
chan doan va diéu tri bénh nhu 1a cac bénh tu
mién, nhiém khuan va bénh ung thu. Tuy
nhién, trong nhiéu truong hop, khang nguyén
tinh khiét khong c6 sin dé gdy mién dich,
dic biét 1a cac khang nguyén bé mat hay la
cac protein mang. Day la cac khang nguyén
rat dé mét ciu tric trong qua trinh tinh sach.
Ngoai ra, cong nghé té bao lai ciing boc 16
han ché v& co ché dung hop té bao, su khong
bén viing cua té bao lai dung dé san xuat
khéng thé... Hon nita, san xuat khang thé don
dong bang coéng nghé té bao lai c6 gia thanh
cao do moi truong nudi cay té bao dong vat
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gia cao, diéu kién nudi cay va duy trir té bao
rat nghiém ngat.

Nho sy phét trién cua cdng nghé san xuat
protein tai to hop, hién nay cic phin doan
khéng thé, khang the don chudi (ScFv) c6 thé
duoc tao ra trong té bao E. coli (Ahmad et al.,
2012, Spadiut et al., 2014). Day la mot he
biéu hi¢n duoc nghlen ctru khé ki vé dic tinh
di truyén, thao tac don gian, c6 kha ning tong
hOp lugng I6n proteln ngoai lai véi diéu kién
nubi cay don gian Va ré tién. Ngoai ra, trong
qua trinh san xuat, scFv ciing ¢ the dugc cai
bién di truyén dé lam ting mot s tinh chat
ctia phan tir khéang thé nhu lam tang tinh &i luc
va tinh dac hiéu (Song et al., 2014). Cho dén
nay, khang thé don chudi duoc ung dung rat
nhiéu trong chan doan (Ahmad et al., 2012).
Bén canh d6, khang thé don chudi c6 the dugc
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str dung cho muc dich diéu chinh va _phat hign
su hoat dong cua cac protein trong té bao, nhu
vay phu hop cho viéc su dung lam vaccine
(Alvarez-Rueda et al., 2009). Ngoai ra, khang
thé don chudi con duOC ung dung trong diéu
tri ung thu (Chester et al., 2004) va chong lai
virus bénh dai glycoprotein (Yuan et al.,
2013).

Tuy nhién, bén canh nhitng thuan lgi, hé
biéu hién nay ciing boc 16 nhiing han ché
trong nghién ctru biéu hién scFv, trong d6
phai ké den su hinh thanh thé vui cua phén tir
khang thé, su tao thanh protein voi hoat tinh
lién két thap, cau trac > khong bén va doc cho
té bao chu. Do d6, mdi loai scFv can nghién
cau tim kiém thiét ké va chang biéu hieén
thich hop.

Trong nghién ciu trudc, chung toi da
cong b két qua biéu hién gen ma hda khang
thé don chudi antiA-scFv trong vector biéu
hién pET22b(+). Protein antiA-scFv tai td hop
da dugc téng hop trong té bao E. coli. Tuy
nhién, antiA-scFv da ton tai ¢ dang khéng tan
(Dang Thi Ngoc Ha va nnk., 2017). Trong bai
bao nay, chung t6i cong bd két qua biéu gen
dung hop ma hoa khang thé don chudi nhan
biét khang nguyén nhém mau A véi protein
thioredoxin (Trx/antiA-scFv). Protein dung
hop da dugc biéu hién & dang tan, thuan lgi
cho qua trinh tinh sach va xac dinh hoat tinh.

VAT LIEU VA PHUONG PHAP NGHIEN
CcuUuU
Chiing vi sinh vat

Ching vi khuan E. coli DH10b
(Invitrogen, Hoa Ky) dugc st dung dé tach
dong gen, cac chiung E. coli JM109, BL21
(DE3), Rosseta 2 (Invitrogen, Hoa Ky) st
dung dé biéu hién gen.

Plasmid

pET22b+/antiA-scFv dugc st dung dé
nhan dong gen antiA-scFv; Plasmid pET32a+
(Novagen, Hoa Ky) la cac vector biéu hi¢n
gen.

Khang thé

Khang thé don dong khang C-myc tir
huyét thanh cua chudt (Sigma, Hoa Ky);

khang thé khéang
(Sigma, Hoa Ky).

Cic trinh tu mdi cho PCR
Moi xudi F - Ncol: 5’-TACCATGGC
GCAGGTCCAAGTGCAGC-3’

MJdi nguoc R - Xhol: 5’-TGCTCGAGTT
ACAGGTCTTCTTCGC-3’
Héa chat, enzyme

Hoéa chat, enzyme sir dung cho nghién ciru
APS, TEMED, Chloroform, Ethidium
brobmide, Glucose, Glycerol, Glycine,
Isoamyl-alcohol, Ethanol, Methanol, Peptone,
Yeast Extract, SDS, Tris, Acrylamid, Bis
Acrylamide, Agar, Agarose, Coomassie
(Merck, Buc); KIT tinh sach DNA GFX™
(code 28-9034-70, GE Healthcare Life
Science, Anh); dNTP, Tag DNA polymerase,
Dnase I, T4 DNA - ligase, cac enzyme han
ché (Fermentas, Hoa Ky); skimmilk cua hang
(Difco, Hoa Ky); khang sinh Ampiciline,
TMB cua hang (Sigma, Hoa Ky).

PCR khuéch dai dean gen antiA-scFv

Gen antiA-scFv duoc nhan 1én biang PCR
tir vector pET22b+/antiA-scFv dung dich vaéi
thanh phan: 18 ul dH,0, 2,5 pl dém 10x2,5 pl
dNTP 2 mM, 0,5 pl méi xudi F: Ncol 10 pM,
0,5 pl mdi nguoc F: Ncol 10 pM, 0,5 pl
khuén pET22b+/antiA-scFv, 0,5 ul Taq
polymerase. Chuong trinh PCR: Bién tinh
95°C: 3 phut; lap lai 30 chu ky véi 3 budc:
94°C: 30 giay; 58°C: 30 giay; 72°C: 60 giay;
budc kéo dai 72°C: 10 phut.

Thiét ké vector biéu hién pET32a+/antiA-
scFv

Gen antiA-scFv sau khi duoc nhan Ién
bang PCR dugc cit bang 2 enzyme han ché
Xhol va Ncol. Déng thoi, vector pET32a+
ciing duoc cit bang 2 enzyme nay. San pham
gen va vector dugc tinh sach bang KIT thoi
gel cua Qlagen Poan gen antiA-scFv duogc
ghép ndi véi vector biéu hién pET32a+ bang
enzyme T, ligase. San pham cia phan ung
ghép nbi dugc bién nap vao té bao E. coli
DH10b bing phuong phap soc nhiét va trai
trén moi truong dia thach LB c6 bd sung
100 pg/ml ampicillin (LBA) (Sambrook &

IgG-peroxidase chugt
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W. Russell, 2001) Cac dong bién nap dugc
tach plasmid va kiém tra sy c6 mat cua gen
antiA-scFv bang cac enzyme han ché Xhol,
Ncol va Xbal. Vector biéu hién gen
pET32/ant|A -scFv chon duoc duoc bién nap
vao cac chung biéu hién.
Biéu hién gen antiA-scFv

Céc ching E. coli BL21 (DE3), JM109,
Rosetta ~ mang  vector  biéu  hién
PET32a(+)/antiA-scFv dugc nudi ciy trong
mbi trudng LBAMp, nubi lic 200 vong/phut o
37°C qua dém. Sau do6, dich té bao nudi qua
dém duoc chuyén sang moi truong LBA mai
v6i ODgoo khodng 0,1; nuoi tlep & 37°C, lic
200 Vong/ phut dén khl ODgyo dat 0,3-0,5.
Dich nudi cay dugc cam ung véi 0,1 mM
isopropyl p- D- thlogalactopyran05|de (IPTG)
(Studier et al., 1990) va chuyén sang nudi lic
200 vong/ phut ¢ 20°C trong 16 gio. Sau Ién
men, té bao dwoc thu lai bang ly tam 5000
vong/ phut trong 5 phut va dugc hoa lai vé
cung mot mat do té bao ODggo =10 trong dém
20 mM Tris-HCI, pH = 8. Kiém tra sy biéu
hién protein tai t hop bang dién di SDS-
PAGE va Western blot.
Téch chiét protein tai t6 hop tir té bao E. coli

Té bao E. coli tai té hop sau khi 1én men
duoc thu lai bang ly tam 5000 vong/phut trong
5 phat. Hoa lai té bao trong dém Tris HCI 20
mM, pH=8 dé dwa miu vé OD = 10. Dich té
bao duogc siéu am trong 10 phdt (3 gidy/xung,
nghi 3 gidy gitra cac xung) voi cuong d 85
Amp. Sau siéu a&m, mau dugc ly tdm 8000
Vong/phut trong 10 phut dé phan thanh pha
tan va pha tia. Pha taa dugc hoa lai vé the tlch
ban dau trong dém 20 mM Tris HCI,
Cac mau tan va taa déu duoc dién di klem tra
trén gel SDS-PAGE 12,6% (Laemmli, 1970).

Kiém tra biéu hién protein bang SDS-
PAGE va Western blot

bi¢n di protein trén gel SDS-PAGE
(Laemmli, 1970) va thi nghiém lai Western
blot theo phuong phap da mé ta (Pang Thi
Ngoc Ha va nnk., 2017). V& co ban, protein
Trx/antiA-scFv tai té hop dwoc nhan biét qua
phan tng lai Western blotting véi khang thé
khang C-myc. Protein sau khi dién di trén gel
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SDS-PAGE s& dugc chuyén sang mang
PVDF. Sau d6, mang dugc u lan luot véi
Skimmilk 5% trong TBS 1x, khang thé 1
khang C-myc, khang thé 2 antimouse IgG-
peroxidase trong 1 gio. Cudi cing phan @ng
lai dwoc hién mau bang dung dich TMB.

KET QUA VA THAO LUAN

Thiét ké vector biéu hién pET32/antiA-
sckFv

Vector pET32a+ ngoai nhitng wu diém
cua hé vector pET nd con chra trinh ty gen
ma héa cho protein thioredoxin (Trx) ngay
truéc vung da noi cung voi trinh ty ma hoa
His-tag, S-tag. Khi gen duoc gin vao vang da
ndi cua vector, san phim cua quéa trinh dich
ma s& la protein dung hop trong d6 protein tai
t6 hop duoc gan vai protein Trx va doan His-
tag, S-tag vi vay, rét thuan thién cho viéc tinh
sach protein sau nay. Ngoai ra, protein Trx cd
chirc nang trong viéc khur céac géc cystelne
dugc oxy hoa, nhu vay co thé gilp lam giam
su két tu cua cac protein va dan dén lam tang
tinh tan cua cac protein tai t6 hop (Nakamura
et al., 1997).

a b
b M o1 2 3 M bp
oo, pET32at 6000
3000 3000
1000
I;)%) €~ antiA-scFv antiA-scFv 750

500
250

500
250

Hinh 1. Két qua kiém tra gen antiA-scFv va
vector pET32a+: a. San pham khuéch dai gen
antiA-scFv; b. San pham cat vector pET32a+
va gen antiA-scFv bang enzyme han che Xhol

+ Ncol. Duong chay M: thang DNA chuan

1kb (Fermentas). Buong chay 1: San pham

tinh sach gen antiA-scFv. Duong chay 2, 3:
Lan luot la sin pham cat vector pET32a+, gen
antiA-scFv bang enzyme han ché Xhol + Ncol

Pé dua gen antiA-scFv vao vector biéu
hién pET32a+ chang toi da khuéch dai doan
gen nay tir plasmid pET22b+/antiA-scFv bang
cap moi dac hiéu F-Ncol va R-Xhol. San
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pham khuéch dai gen antiA-scFv la mot bang
duy nhat va sic nét cé kich thugc khoang 882
bp (hinh 1a). Doan gen antiA-scFv sau dé
dugc ghép noi voi vector biéu hién PET32a+.
Dé c6 thé gin dugc gen antiA-scFv vao vector
biéu hién pET32a+ thi vector pET32a+ va
doan gen antiA-scFv déu dwoc xur ly bang
enzyme han ché Xho | va Nco I. Sau khi xir ly
bang enzyme han ché, chung toi da tinh sach
doan gen va vector bang KIT tinh sach Qiagen
(hinh 1b). Két qua kiém tra san pham cho
thay, sau khi tinh sach doan gen va vector da
thu dugc mot bang duy nhat va c6 thé dung dé
ghép ndi vai nhau.

a b
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1000 € 884bp
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Hinh 2. Kiém tra két qua tao plasmid tai t&
hop pET32a+/antiA-scFv: a. Két qua tach
dong plasmid san pham lai PET32a+ va gen
antiA-scFv; b. San pham cit kiém tra plasmid
bang cac enzyme han ché Xhol + Ncol va
Xbal. Buong chay (-): pET32a+ khéng mang
gen. Puong chay 1, 2, 3, 4: lan luot la plasmid
tach tir cac dong khuan lac khac nhau. Pudng
chay M: Thang DNA chuan 1 Kb. Puong
chay 5, 6: lan luot 14 san pham cét
pET32a+/antiA-scFv bang enzyme Xhol +
Ncol va enzyme Xbal

Poan gen antiA-scFv dugc ghép ndi vao
vector pET32a+. Két qua bién nap san pham
lai cho thiy trén dia LBA xuat hién nhiéu
khuan lac mau tring duyc, tron va bong. Lua
chon mét sé dong khuan lac dé tach plasmid,
dién di kiém tra (hinh 2a). Két qua cho thiy
tat ca cac mau plasmid tach tir cac dong 1, 2,
3, 4 déu cao hon dong ddi chung la pET32a+
khong mang gen. Nhu vay, c¢6 kha nang doan
gen antiA-scFv da duoc chén vao vector
pET32a+.

bé c6 thé két luan chinh x4c da tao duoc
vector tai to hop pET32a+/antiA-scFv, chiing
t6i da chon dong plasmid dé cat kiém tra bing
cac enzyme han ché Xba 1, Xho | va Nco 1.
Theo ly thuyet trén vector pET32a+ cd chua
mot diém cat ctia enzyme Xba I, trong trinh tu
gen antiA-scFv khdng chira diém cit cua
enzyme nay nén khi cit pET32a+/antiA-scFv
bang Xba | vector ndy s& dwoc cit mo vong.
Ngoai ra, trén vector pET3Za+ ¢6 chua 1 diém
cit caa Xho I va 1 diém cét cua Nco | ngay tai
vi tri chén gen antiA-scFv nén khi cit bang ca
hai enzyme nay sé tao ra doan gen c6 kich
thuéc khoang 884 nucleotide. Két qua dién di
trén hinh 2b cho thay, khi cit plasmid tai to
hop bang enzyme Xho | + Nco I, trén duong
chay 5 xuit hién 2 biang DNA trong dé c6 1
bing co6 kich thuéc khoiang 884 bp. Trén
duong chay 6 chi xuat hién 1 bang duy nhét
c6 kich thugc khodng gan 7.000 bp, chang t6
plasmid chi duoc cit mo vong. Véi két qua
kiém tra trén, ching toi c6 thé khing dinh gen
antiA-scFv da duogc chén vao vector pET32a+
(duoc dat tén la pET32at+/antiA-SCFV).

Biéu hién protein dung hep Trx/antiA-scFv

Sau khi thiét ké dugc vector biéu hién
mang gen antiA-scFv chung toi dd bién nap
plasmid tai t6 hop vao cac ching biéu hién E.
coli BL21 (DE3), JM109, Rossetta 2. Gen
antiA-scFv trong cac plasmid tai t6 hop hoat
dong dudi sy diéu khién cua promoter T7.
Promoter nay duoc kiém soat chit ché bai
chat cam ung IPTG (Studier, 2005). Theo ly
thuyét, protein Trx/antiA-scFv (dang dung
hop véi Trx khi biéu hién trong PET32a+) co
kich thudc khoang 49 kDa. Véi diéu kién moi
truong LBA, cam ung 0,1 mM IPTG khi
ODggg dat khoang 0,4, sau d6 nudi cam u'ng &
20°C, thu mau sau 16 gio nudi ciy, két qua
biéu hi¢n Trx/antiA-scFv trong ching JM109
duoc the hién trén hinh 3a cho thay protein
biéu hién tong so6 cua dong tai to hop xuat
hién mot bang protein ddm nét co6 kich thudc
dung nhu dy doan. Trong khi cac duong chay
dbi ching &m 1a mAu biéu hién protein tong SO
chira vector khdng mang gen khong xuat hién
cic bang dam nét c6 kich thude nhur vay. Bén
canh do, ching t6i ciing da kiém tra biéu hién
cua antiA-scFv trong chiung BL21(DE3) va
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Rosetta 2 trong cung diéu kién nhu JM109.
Két qua biéu hién Trx/antiA-scFv trong chang
BL21 (DE3) cho thdy protein Trx/antiA-scFv
biéu hién rat kém. Trong ching Rosseta 2,
Trx/antiA-scFv biéu hién twong dbi tot (két
qua khong dugc trinh bay). Nhu vay, Chung
biéu hién dong vai tro quan trong trong viéc
tang nang suat protein tai to hop mong mudn.
Két qua nay ciing phu hop voi két luan cua
Joseph et al. (2015). Bong thoi, chung t6i

cung nhan thiy qua trinh biéu hi¢n dung hop
cua protein ngoai lai véi cac yeu to Trx,
SUMO trong E. coli gilp cai thi¢n dang ké
ndng Xudt protein. Nhan dinh nay cling twong
dong voi két qua nghién curu biéu hién khang
thé don chudi nhan biét VEGF 165 dung hop
véi SUMO (Ye et al., 2008) va nghién ciru
biéu hién khang thé don chudi dung hop véi
thioredoxin trong té bao chat cua E. coli
(Jurado et al., 2006).

a b c
ke M () TS KDa M TS (-) a () mTs s P
o 116
116 160 =
%6 — - ’ 66
45 o € Trx/antiA-scFv 55 L 45 . ".(—Trx/amiA—scFv
3 = e 45 . .
35
e
25 R 25 bl 25 -
\ €Trx
18 :
15 -e

14 —

18
14

Hinh 3. Kiém tra su biéu hién protein T(x/antiA-scFv trong chung E. coli: a. SDS-PAGE,
b. Western blot véi c-myc, ¢. Kiém tra mau protein & pha tan va khong tan;
Puong chay M: Thang protein chuan (Fermentas) (-): B6i chang am,
vector khdng mang gen; TS: Mau tong s6; S: Pha tan; P: Pha taa

bé khang dinh chic chan proteln trén la
protein tai to hop mong muébn, Ngoai viéc xac
dinh protein biéu hién qua bang dién di trén
gel SDS-PAGE chiing t6i da tien hanh kiém
tra bang k¥ thuat lai mién dich Western blot.
Dua trén thiét ké gen antiA-scFv c¢d chira mot
vung trinh ty ma hoéa C-myc dé hd tro Xéc
dinh sy biéu hién protein tai t6 hop. Cac mau
biéu hién protein tai to horp dang dung hop
Trx/antiA-scFv duoc lai véi khang thé C-myc
san Xuat tir chudt va khang thé hai 1a khang
thé khang IgG-peroxidase cia chuét. Nhu
vay, chi co protein nao c6 C-myc méi co thé
bat dac hiéu véi khang thé C-myc va xuat hién
trén mang lai.

Két qua Western blot trén hinh 3b cho
thiy, trén duong chay protein tir chung tai to
hop ¢ xuét hién bing proteln co kich thuéc
khoang 49 kDa. D¢ chinh 1a vi tri bang tuong
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mg cta protein dang dung hop Trx/antiA-
scFv. Trén duong chay mau doi ching am
khong mang gen antiA-scFv khong thay bing
nao xuat hién. Nhu vy, ching t6i da thiet ke
va biéu hién thanh cong protein antiA-scFv
dang dung hgp cung Trx trong vector
pET32a+.

Cac protein chi thé hién duogc hoat tinh khi
ton tai ¢ dang tan. Tuy nhién, hau nhu protein
¢6 nguodn gdc tir té bao nhan chuan dugc tong
hop boi hé biéu hién E. coli thuong ton tai ¢
dang khong tan. Trong nghién ctu truéec,
chiang t6i da kiém tra tinh tan cua protein
antiA-scFv biéu hién dang don trong cac
chang Rosetta2 va JM109. Két qua kiém tra
cho thay, Trx/antiA-scFv biéu hién dang don
trong chung Rosetta2 hoan toan & trang thai
khong tan (Bdng Thi Ngoc Ha va nnk., 2017).
C6 thé do sy biéu hién qua muc caa protein
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trong chung nay dan dén sy hinh thanh khong
dung cac cau ndi disulfide cua proteln tai to
hop (Joseph et al., 2015). O day, dwa vao mac
do dam cuaa bang protem dugc quan sat trén
SDS-PAGE cua cac mau sau khi phan tach
pha tan va pha tua cho thdy protein dung hop
Trx/antiA-scFv tai to hop dang tan chiém ty I¢
khoang 40% tong s6 Trx/antiA-scFv duoc tao
ra (hinh 3c). Ket qua nay la co s& cho nghién
ctu téi wu biéu hién protein ¢ dang tan.

Theo cac nghién cuau, su han che trong qua
trinh biéu hién khang thé tai to hop trong E.
coli la do trong cau trac phan tir khang thé cé
cac cau noi disulfide. Su hinh thanh khdng
dung cau trac disunfide s& dan den su biéu
hién protein ¢ dang thé vui va lam mat di hoat
tinh sinh hoc cua protem Trong khi do, moi
phan tir khang thé can qua trinh gap chinh xéc
cua hai cau disunfide dé c6 thé thyc hién chirc
ning lién két khang nguyén cua no
(Glockshuber et al., 1992). Vi vay, su biéu
hién dung hop cung Trx, MBP, GST... s&
gilp cdi thi¢n kha nang tan cling nhu nang
Xuit cua protein ngoai lai khi san xuét trong té
bao E. coli (LaVallie & McCoy, 1995). Paola
Jurado et al. (2006) cling da nghién ctu va
cho thay vai tro cai thi¢n kha nang tan cua
khéng thé tai to hop san xuét trong té bao chat
cua E. coli khi dung hop cung Trx. (Jurado et
al., 2006).

KET LUAN

Protein antiA-scFv trong thiét ké dung
hop Trx/antiA-scFv dugc biéu hién thanh
cbng ¢ dang tan trong chung JM109 trong mdi
truong LBA, cam ung 0,1 mM IPTG khi
OD600 dat khoang 0,4 va nudi cam tng &
20°C, thu mau sau 16 gio nudi cay. Két qua
nay 1 co s cho nghién ctu t6i uu biéu hién
protein dung hop cho tinh ché va xac dinh
hoat tinh caa khang thé don chudi tai to hop
antiA-scFv.

Léi cdm on: Cong trinh dugc hd tro vé kinh
phi caa dé tai cap Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam “Nghién cuu tao khang
thé don chudi tai t6 hop nhan biét dac hiéu
khing nguyén nhém mau”, mi s
VAST02.03/15-16 va trang thiét bi cua Phong
thi nghiém trong diém Cong nghé Gen.
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