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Tom tat

Alpha-fetoprotein (AFP) 1a mot protein huyét twong dwoc san xuét trong qua trinh phat trién cua
bao thai. O nguoi truong thanh khoe manh, AFP ton tai trong huyét thanh véi ham lugng réat
thip (<20ng/mL) nhung cé su ting tr lai trong mot sb truong hop bénh li, dic biét 1a cac
truong hop lién quan téi gan, nhu ung thu biéu mé té bao gan, xo gan, ... Do d6, AFP di tro
thanh du 4n sinh hoc duoc st dung trong sang loc di tat thai va chin doéan phat hién ung thu
gan. Khang thé IgG khang AFP di va dang duoc tmg dung phd bién trong cac xét nghiém huyét
thanh hoc chin doan va tién lugng ung thu gan. Nghién ctru nay vi vay tap trung vao viéc san
xuét khang thé IgG khang AFP nguoi bang cach gy dap ang mién dich trén tho. Két qua cho
thiy tho di tao dwoc khang thé IgG dic hiéu voi AFP duoc danh gia bang ky thuat western blot.
Khéng thé IgG nay sau d6 da duoc tinh ché bang sac ky ai luc véi protein G va cé thé duoc ung
dung vao viéc ché tao cac san phim chan doan huyét thanh hoc..
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Alpha-fetoprotein,  1gG,
méau cudng rén, ung thu
biéu mo té bao gan, sic ky
ai lyc.
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1. Gigi thiéu

AFP la mot protein huyét twong thudc ho protein albumin
gdm 4 thanh vién: albumin (ALB), protein gin vitamin D
(VDP), alpha-fetoprotein (AFP) va alpha-albumin (a-ALB)
(McLeod, Cooke, 1989; Lichenstein et al., 1994). Trong do,
AFP va ALB 1a hai protein c6 su twong dong cao vé cu
tric phan tir va cac dic tinh ly hoa (Gerald J. Mizejewski,
2001; Thomas B. Tomasi, 1977). AFP dugc biét dén dau
tién 1a mot glycoprotein dwoc san xudt boi gan va thi noan
hoang trong qua trinh phat trién cta thai. AFP dat mirc cao
nhét & tudn thir 12 t6i 16 cua thai ky, tuy nhién lugng AFP
tang cao bat thuong néu thai nhi bi di tit dng than kinh va
biéu hién giam khi c6 hgi chirng Down. Sau khi sinh, lwong
AFP trong huyét twong giam manh xudng con mot lugng
rat nho (Gerald J. Mizejewski, 2003). O ngudi truong thanh
khoe manh, AFP ton tai trong huyét tuong voi ham lugng
rat thap, <20ng/mL. Tuy nhién, nguoi ta nhan thdy AFP
trong huyét thanh ting trd lai v6i ham luong rédt cao,
khoang 500 — 2000ng/mL & trudng hop ung thu biéu mo té
bao gan (UTBMTBG) (D. H. Bellet et al., 1984). Xo gan,
ung thu té bao mam, ung thu ving dudi niém mac da day —
rudt, ... cling c6 sy biéu hién ting cua AFP (Stewart Sell,
2008). Do do, ngoai viéc dugc ing dung trong xét nghiém
sang loc di tét thai, AFP con dugc biét dén nhu mot déu 4n
sinh hoc trong xét nghiém chin doan sém ung thu, dac biét
la UTBMTBG. Cac ky thuat thuong duoc sir dung trong
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céc xét nghiém trén gom ELISA, THC (héa mo mién dich),
ICC/IF (hoa té bao mién dich/mién dich huynh quang),
western blot, ... Dé thuc hién cac k¥ thudt nay, doi hdi mdt
nguén khang thé khang AFP c6 d6 sach va d¢ dac higu cao.

Khéng thé IgG khang AFP ngudi dugce sir dung hién nay ¢
thé 1a khang thé da dong hoidc don dong, dang toan phan ty
nhién (full length native protein) hodc dang di qua ché bién
chi gom phan bat khang nguyén Fab. Khang thé don dong
¢6 loi thé vé mat 6n dinh nhung gid thanh dét do chi phi san
Xuét tén kém. Do vay, du it 6n dinh hon nhung khang thé
da dong mang lai hiéu qua vé kinh té va giam gia thanh san
pham. Nghién ciru ndy vi vay tap trung vao viéc tao duoc
khéng thé da dong IgG cua tho khang AFP cua nguoi.
Thanh cong cta nghién ctru nay la tao ra duoc IgG dac hiéu
vGi AFP va 13 tién dé dé tiép tuc phat trién cac san pham
chan doan huyét thanh hoc.

2. Vat liéu va phuong phap

Nguyén vat liéu

bong vat thi nghiém: tho duc, > 2kg/con, dugc mua tir vién
Pasteur TP. H6 Chi Minh va nudi trong nha dong vét cua
Khoa Néng nghiép cong ngh¢ cao va Cong nghé sinh hoc,
Trudng Pai hoc Nguyén Tét Thanh.

Gay ddp vmg mién dich thé véi AFP nguoi

AFP duoc dung gay dap u’ng mién dich trén tho la AFP
dugc tinh ché tir méu cudng rén cua ngudi (Leebio, Hoa
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Ky) vé6i d6 tinh sach 99%. Phac do tiém gay dap wng mién
dich trén tho dugc mo ta tom tét trong Bang 1. Mdi lan tiém
ImL hdn hop huyén phu chira AFP, chia thanh 40 miii tiém
trong da, chia déu hai bén sdng lung (25ul/miii). Riéng lan
tiém gdy man cam danh lai khoang 200ul hdn hop huyén
phi dé tiém bép, vi tri phia trong dui chan sau. Cac miii
tiém céch nhau 30 ngay. Mau tho sau khi thu nhan duogc dé
qua dém & 4°C, sau d6 ly tim & 3000rpm trong 15 pht, thu
huyét thanh (HT). Bao quan huyét thanh ¢ -20°C, ¢6 bd
sung 0.05% sodium azide. Khang thé IgG dac hiéu khang
AFP duoc kiém tra bang ky thuat lai phan tar western blot.

Bing 1: Phac d0 gy dap tmg mién dich tho véi AFP

Lidu Nude |Ta chat .
Miii tiém AFP [T (1) tThlrfn hggh(mf‘)a”
(ug) YIFca [FIA :
()
Gay man cam 100 500 | 500 5*
Tang cuong lan 1 100 | 500 500 5**
Tang cuong lan 2 50 500 500 5**
Tang cuong lan 3 25 500 500 20**
Tang cuong lan 4 20 500 500 20**
: % (1% -
Tang cwongldn5 | 20 | 500 500 | 20*" (lay mdu
tai va tim)

FCA: Freund’s Complete Adjuvant

FIA: Freund’s Incomplete Adjuvant

* Trudce khi tiém

** Sau khi tiém 12 — 14 ngay

Pién di bién tinh (SDS-PAGE) va khong bién tinh (Native-
PAGE)

SDS-PAGE duoc dung dé phan tich huyét thanh tho va 19G
tho. Gel poly-acrylamide 12.5% duoc sir dung. Protein sau
dién di dwoc phat hién biang phuong phap nhudém véi
Coomassie blue. Native-PAGE dugc dung dé phan tich
AFP véi gel poly-acrylamide 7.5% va protein trong gel
dugc phat hién bang nhuém véi AgNO,.

Ky thudt western blot

Gel chira AFP sau dién di dwoc chuyén lén mang lai
nitrocellulose c6 kich thudc 16 1a 0.45 pum trong 1 gio 30
phiit bang hé thong chuyén mang ban khd (Hoefer). Mang
dugc khod bang 0.1% casein trong dém TBST (20 mM
Tris, 150 mM NacCl, 0.1% Tween 20, pH 7.5) trong 1 gi&
va duoc rira sau d6 3 lan trong dém TBST trong 10 pht.
Mang duoc u trong 1 gio véi huyét thanh (pha lodng 1000
lan trong dém TBST) cua tho sau khi gy dap ung mién
dich v&i AFP va dugc ria lai voi dém TBST. Mang sau d6
dugc i véi khang thé 1gG thir cap cua dé (goat anti-rabbit
IgG) duogc cong hop HRP (Santa Cruz Biotechnology)
trong 1 gio va sau do6 duoc rira voi dém TBST. Dé phat
hién phac hop lai khang nguyén - khang thé, mang dwoc
vai dung dich ho4 quang luminol va duoc quét bang thiét bi
C-Digit Blot Scanner. Hinh anh két qua western blot dugc
xtr Iy bang phan mém ImageStudioL ite.

Tinh ché 1gG ths

Khang thé 1gG tho trong huyét thanh ¢ lan tiém cudi cing
duoc thu nhan biang phwong phap tia véi ammonium
sulfate 45% bdo hoa (AS 45%). Can toa chira 1gG rira va
duoc bao quan AS 45% & 4°C cho dén khi st dung.

Dé tinh ché IgG, cin tia chira IgG hoa tan bang tham tich
trong dém 20mM sodium phosphate va dugc nap qua cot
protein G ¢6 &i lyc manh véi phan Fc cia IgG. Mau dugc
nap vao cot véi te do 1mL/min (nap 30mg protein/mL thé
tich cdt). Su dung dung dich dém gén 20mM sodium
phosphate; dém rira giai 0.1M Glycine-HCI; dém trung hoa
1M Tris-HCI1. Cac phén doan bdm cot va khémg béam cot
sau sic ky dwoc don mau va duge ddm dic bang phuong
phap ly tdm sir dung AMICON filter unit 10kDa cut-off.
Mau duoc trit & -20°C cho dén khi sir dung.

3. Két qua

Pdnh gid hiéu qua gdy dap vmg mién dich

<\ QQ
Hinh 1. Phat hién
IgG khang AFP trong
huyét thanh thé bing
lai phan tur western
blot. AFP trong gel
native-PAGE dugc
phét hién bing nhuém
AgNOs;.

AFP a.
(69kDa)

Native- Western
PAGE blot

Huyét thanh tho trude va sau khi gay dap ang mién dich (&
miii tiém ting cuong lan 3 va 5) dwoc dung dé danh gia
hiéu qua tao 1gG. Két qua ¢ Hinh 1 cho thay, c6 su xuét
hién cua vach lai western blot chiing to6 IgG khang AFP da
dugc tao thanh & tho sau tiém. Huyét thanh tho trude tiém
khong cho két qua western blot (dir liéu khong trinh bay).
Tinh ché 1gG tho khang AFP

Huyét thanh thé sau tiém tang cuong lan 5 duoc sir dung dé
tinh ché 19G khang AFP. Viéc tinh ché duoc thuc hién qua
2 budc gom taa 1gG véi dung dich AS 45% béo hoa va sic
ky 4i luc vai protein G. O budc taa 1gG, két qua cho thiy
c6 sy gia tang dang ké (c6 thé nhin thiy dwoc) ti 1& 1gG
trong hdn hop sau tia so voi huyét thanh ban dau (Hinh 2).
Chudi nang (~50kDa) va chudi nhe (~25kDa) cua IgG c6
thé dwoc nhan dién d& dang trong gel.

IgG sau taa v6i AS 45% duoc tiép tuc sir dung cho sic ky
&i luc voi protein G. Két qua sic ky cho thiy c6 2 phan
doan dugc thé hién trén sic ky d6 gom Peak 1 (phan protein
khong bam COt) va Peak 2 (phan protein 1gG bam cot). Mau
truéc va sau sic ky duoc phan tich bang SDS-PAGE. Két
qua & Hinh 3 cho thiy Peak 2 chira chu yéu protein chudi
nang (~50kDa) va chudi nhe (~25kDa) cua IgG.
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Hinh 3. Phan tich 1gG sau tinh ché véi cot protein G bing SDS-
PAGE. Protein trong gel duoc phat hién bang nhuém Coomassie
blue.

IgG thé tinh ché ¢ khd ndng nhdn dién AFP trong mau
cuong ron nguoi

Mau cudng rén nguoi chira 150 - 250 pug/ml AFP. Dé kiém
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tra hoat tinh cua IgG sau tinh ché, ching toi tién hanh thi
nghiém nhan dién AFP trong huyét trong mau cudng rén
bang k§1 thuat western blot. Nhu ky vong, két qua (Hinh 4)
cho thay 1gG c6 kha ning nhan dién duoc AFP trong huyét
tuong méau cudng rén va it ¢ phan tung khong dac hiéu véi
cac protein khéc.
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Hinh 4. Panh gia hoat tinh
khang AFP cua 1gG sau
tinh ché vai huyét tuong
cta méu cudng rén bing
western blot. Protein huyét
tuong trong gel native-
PAGE duoc phat hién
bing nhusm AgNO;.
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Production of rabbit IgG antibodies against human cord blood alpha-fetoprotein

Thi-Phuong-Thao Le, Huu-Hung Nguyen

Faculty of Hi-tech Agriculture and Biotechnology, Nguyen Tat Thanh University

Abstract Alpha-fetoprotein (AFP) is a plasma protein which is produced during fetal development. In healthy adults, AFP exist in serum
with very low concentration (<20ng/mL). However, in some cases of disease, specially in hepatocellular carcinoma (HCC), cirrhosis, ... it
was found that levels of AFP become dramatically increase, about 500 — 2000ng/mL. Therefore, AFP has become the biomarker used in
serodiagnosis. In this study, we successfully produced anti-AFP IgG antibodies in the rabbits. After purification by protein G affinity
chromatography, the antibodies were shown recognise AFP in the cord blood plasma and can be further considered as important reagent

for development of serodiagnosis applications.

Keywords alpha-fetoprotein, 1gG, cord blood, hepatocellular carcinoma, affinity chromatography.
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