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Tom tat

Bai b4o nay trinh bay két qua tao va tinh ché IgG tho khang khéng nguyén IgG ngudi bang cac
phuong phap nhu gay dép (mg mién dich cho dong vat bang cach tiém trong da, tinh sach khang
thé IgG bang phuwong phéap tiia véi ammonium sulphate 45% va phuong phap sic ki 4i lyc qua
cot protein G. Ngoai ra, bai bao con dé cap dén cac phuong phap kiém tra hiéu qua cia qua
trinh giy dap ung mién dich nhu phuong phap khuéch tan kép trén thach (Ouchterlony) va
Western blot. Muc dich ciia viéc nghién ciru 1a tao va tinh sach khang thé IgG tho khang khang
nguyén IgG nguoi dat d6 tinh sach cao, lam tién dé cho viée phat trién qui trinh san xuit khang
thé tinh sach trong nudc ciing nhu g dung trong cac kit chdn doan nhim phuc vu cho nghién
ctru khoa hoc va xét nghiém phat hién bénh. Két qua nghién ctru thu nhan dugc khoang 80mg
khang thé IgG tho khang IgG nguoi tinh sach, v6i d6 sach cao (ude tinh > 95% khi phan tich
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1 Gidi thiéu

Khéang thé dong vat dac hiéu voi khang thé nguoi 1a mot
trong nhirng nguyén liéu dung trong ki thuat Western Blot
va cac ki thuat xét nghiém khac nhim hd tro chin doan
bénh ciing nhu trong nghién cau. Khéng chi cac phong thi
nghiém nghién ciu mién dich, ki sinh trung,... ma cac
phong xét nghiém ciia cac bénh vién ciing co nhu cau sir
dung khang thé dong vat dac hiéu vai khang thé nguai. Tuy
nhién, khang thé dong vat thuong st dung dugc mua tir
nuGC NGoai nén co gia thanh cao, kho chi dong vé ngudn
cung cip, gdy anh huong nhiéu dén chi phi xét nghiém va
gay nhiéu han ché trong qua trinh nghién ctu. T do, viéc
nghién ctru phuong phap tao khang thé dong vat dic hiéu
v6i khéng thé nguoi tai Vit Nam 13 vo cuing cap thiét. Viéc
tao va tinh sach khang thé dong vat dic hiéu véi khang thé
ngudi tai Viét Nam khong chi mang lai lgi ich vé& kinh té
ndi chung ma con gidp phét hién va chira tri bénh sém hon.
V6i nhitng 1i do trén, chung t6i tién hanh tao khang thé IgG
tho khang IgG ngudi nhim tao dugc ngudn nguyén licu
khang thé tinh sach khang IgG ngudi, tir d6 tao tién dé dé
tiép tuc phat trién cac san pham tng dung chan doan huyét
thanh hoc.
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2 Vat liéu va phuong phap nghién ctru

Nghién ctru duoc thyuc hién tai Phong thi nghiém Ung thu
va Té bao gbc — Bo6 mon Cong nghé Sinh hoc Y duoc -
Khoa Néng nghiép Cong nghé cao va Céng nghé Sinh hoc
Trudng Pai hoc Nguyén T4t Thanh.

Huyét thanh ngudi, didu kién thu nhan: c6 mau vang trong,
khong duc, khong tia va dugc xét nghi€ém am tinh véi HIV,
HBV, HCV...

Tho duc, khoang 6 thang tudi, trong lwong 2.2kg mua tir
vién Pasteur, Tp. Hd Chi Minh va duogc nudi trong nha
dong vat cua Khoa Nong nghiép Cong nghé cao va Cong
nghé Sinh hoc, Pai hoc Nguyén Tt Thanh.

2.1 Tua huyét thanh v6i ammonium sulphate 45%

Khéng thé IgG trong huyét thanh ngudi hoic IgG thé trong
huyét thanh & lan tiém cubi cuing dwoc thu nhan bang
phuong phap tia véi ammonium sulfate 45% béo hoa (AS
45%) [1]. Can tua chira IgG dugce rira va dugc bao quan AS
45% & 4°C cho dén khi sir dung.

2.2 Sic ki 4i luc qua cot protein G

Dé tinh ché IgG, can tua chira IgG hoa tan bang tham tich
trong dém 20mM sodium phosphate [2] va dugc nap qua
cot protein G ¢6 ai luc manh véi phan Fc caa IgG [3]. Mau
dugc nap vao cot véi tée do Iml/phat (nap 30mg protein/ml
thé tich cot). Sir dung dung dich dém gén 20mM sodium
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phosphate; dém rira giai 0.1M Glycine-HCI; d¢€m trung hoa
1M Tris-HCI1. Céc phan doan bdm cot va khémg béam cot
sau sic ki duoc don mau va duoc dam dic bang phuong
phép li tdm st dung AMICON filter unit 10 kDa cut-off.
Mau duoc trir & -20°C cho dén khi sir dung.

2.3 Gay dap rng mién dich trén tho

IgG cuia ngudi duoc ding dé gay dap ung mién dich trén
tho duoc tinh ché tir huyét thanh nguoi véi do tinh sach >
95%. Phac do tiém gay dap ang mién dich trén tho dwoc md
ta tom tat trong Bang 1. Mdi lan tiém Iml hdn hop huyén
phti chira IgG, chia thanh 40 miii tiém trong da, chia déu hai
bén séng lung (25ul/miii). Riéng lan tiém gdy min cam
danh lai khoang 200u] hdn hop huyén phu dé tiém bap, vi
tri phia trong dui chén sau. Cac mili ti€ém cach nhau 30
ngdy. Mau tho sau khi thu nhan duogc dé qua dém & 4°C,
sau d6 li tam & 3000 x g trong 15 phdt, thu huyét thanh
(HT). Bao quan huyét thanh & -20°C, ¢6 bd sung 0.05%
sodium azide. Khéng thé IgG tho khang IgG ngudi duoc
kiém tra bang ki thuat lai phan tur western blot.

Béng 1 Phac db tiém tho giy dap ung mién dich

Mii tiém Liéu (ug) | Tachat| The tich mau (ml)
Man cam 100 FCA 5*

Téang cuong 1an 1 100 FIA G

Téng cuong lan 2 50 FIA 5**

Tang cudng lan 3 25 FIA 7,5%*

Téng cuong lan 4 20 FIA 50**

* trugce khi tiém  ** sau khi tiém 12 — 14 ngay

2.4 Khuéch tan kép trén thach (Ouchterlony)

Khuéch tan kép trén thach 13 phuong phap hiéu qua va
thuong dwoc 4p dung dé kiém tra hiéu qua giy dap tmg
mién dich vi do nhay ctua phuong phap thap [2]. Trong
nghién ciru nay, ki thuat khuéch tan kép duge dung dé kiém
tra dap @ng man cam cia dong vat thi nghiém (tho) véi
khang nguyén IgG ngudi. Néu dong vat thi nghiém khong
man cam hodc dap ung yéu thi s& duoc loai bo. Ki thuat
khuéch tan kép c6 do nhay kha thép (tir vai chuc pg/ml dén
vai mg/ml) nén cho phép phan biét dap ang manh hay yéu
giita cac con vat. Ddi véi kiém tra dap Gmg man cam, cho
lan Tugt 10pl huyét thanh truéc man cam xen k& véi huyét
thanh sau khi tiém nhéc lan 1 vao 6 giéng xung quanh,
giéng & giita cho 20ul IgG nguoi vai ndng d6 0.35mg/ml.
Dbi voi thir hidu gia khang thé, tién hanh pha lodng huyét
thanh tho theo céc ti 16 Y/, Yy, Ys, *he, Va2, Hes. Cho 10pl
huyét thanh pha lo&ng lan luot vao 6 giéng xung quanh va
10ul IgG nguoi vao giéng ¢ giita véi ndng do 0.35mg/ml.
Sau khi cho huyét thanh va khang thé vao cac giéng, dat
miéng gel vao hop 4m va dé trong ta mét khoang 12 — 48
gio roi quan sét hién tugng két tia trong thach. Dé rao gel
rdi tién hanh nhuém gel bing dung dich Coomassie
Brilliant Blue trong 1 gid va giai nhugm bang dung dich
giai nhuom (Ethanol 7%, Acetic acid 7%, dH,0) dén khi

miéng gel trong. Hinh anh két tia trén gel dugc ghi nhan
bang may quét hinh anh HP4050.

2.5 Pién di bién tinh (SDS-PAGE)

SDS-PAGE duoc ding dé phan tich huyét thanh tho va 1gG
tho. Gel poly-acrylamide 12.5% duoc sir dung. Protein sau
dién di dwoc phat hién bing phuong phap nhudém véi
Coomassie blue. Hinh anh dién di duoc ghi nhan bang may
quét hinh anh HP4050.

2.6 Ki thuat Western Blot

Gel chtra protein sau dién di dwoc chuyén lén mang lai
nitrocellulose ¢é kich thuéc 16 1a 0.45um trong 1 gio bang
hé thong chuyén mang ban kho (Hoefer). Mang dugc khoa
bing 1% casein trong dém TBST (20mM Tris, 150mM
NaCl, 0.1% Tween 20, pH 7.5) trong 1 gio va dugc raa sau
d6 3 lan trong dém TBST trong 10 phut. Mang duoc
trong 1 gio voi huyét thanh cua the (pha lodng 1000 lan
trong dém TBST) sau khi gay dap ang mién dich véi IgG
nguoi va duoc ria lai voi dém TBST. Mang sau d6 duoc u
v6i khang thé IgG thir cip cua dé (goat anti-rabbit 1gG)
dugc cong hop HRP (Santa Cruz Biotechnology) trong 1
gio va sau d6 dwoc rira voi dém TBST [4]. Dé phét hién
phirc hop lai khang nguyén - khang thé, mang dugc U Voi
dung dich ho4 quang luminol va dwoc quét bang thiét bi C-
Digit Blot Scanner. Hinh anh két qua western blot duoc xir
If bing phan mém ImageStudioL ite.

3 Két qua va thao luan

3.1 Két qua tinh ché IgG nguoi

3.1.1 Tta véi ammonium sulphate 45%

Huyét thanh ngudi sau khi thu nhan dugc tia trong dung
dich mubi ammonium sulphate bio hoa 45% nhim tach
khang thé tong sb khoi hdn hop protein huyét thanh. Két
qua tia duoc kiém tra bang dién di SDS — PAGE trén gel
poly-acrylamide 12.5% (Hinh 1) mau cin taa cho thiy su
xut hién caa chudi nang (50kDa) va chudi nhe (25kDa)
ctia phan tir khang thé. Khi so sanh cac giéng dién di mau
cin tua véi mau dich ndi sau tua va huyét thanh ban dau, dé
nhan thiy albumin (khoang 66kDa) 1a protein chiém ti 18
16n nhat trong huyét thanh nguoi da dwoc loai khoi phan
doan cin tia chira IgG. Tuy nhién, phan doan cin tia van
chira mot s6 protein tap ngoai IgG, vi vay can tién hanh tinh
ché thém dé thu duogc IgG ngudi cod do tinh sach cao hon.
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3.1.2 Sic ki 4i lyc qua cot protein G

Hinh 1 Két qua dién
di bién tinh SDS —
PAGE 12.5% kiém
tra huyét thanh (HT)
nguoi tua trong
ammonium sulphate
45%. Protein trén
gel dugc phat hién
béng nhudém
Coomassie Blue.
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nhiéu so v&i phan doan 1, ki vong chira protein muyc tiéu
(IgG). IgG trong phén doan sau sic ki dugc kiém tra do
sach bang SDS-PAGE. Hinh 2B thé hién két qua dién di
SDS — PAGE trén gel poly-acrylamide 12.5% cua IgG ¢
diéu kién ty nhién khong bién tinh (khong xur li véi -
Mercaptoethanol, -Mer) va khi bién tinh IgG bang p-
Mercaptoethanol (+Mer) trong cac miu trudc va sau sic ki.
Két qua dién di khi xir i mau véi chat gay bién tinh protein
B-Mercaptoethanol cho thay ré su xuat hién cta chudi nang
va chudi nhe cua phan tir IgG thé hién qua hai vach c6 kich
thude 50kDa va 25kDa trén gel. So v6i miu trude sic ki thi
phéan doan 2 sau sic ki dat do tinh sach cao hon han khi da
loai bo dugc hau hét protein tap.

Sau qué trinh sic ki ai lyc qua cot protein G, thu duoc hai
phan doan. Quan sat sic ki dd (Hinh 2A), phan doan 1 chira
céc protein khéng bam cot, phan doan 2 chiém ti 1¢ 16n hon
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Hinh 2 Két qua séc ki 4i lyc qua cot protein G tinh ché IgG nguoi. A — Séc ki d thé hién sy phén tach cia protein sau khi qua cot.
B — Pién di SDS-PAGE cac mau truéc va sau sac ki khi xir li (+Mer) va khéng xtr li (-Mer) v&i Mercaptoethanol.
Protein trén gel dugc phat hién bing nhuém Coomassie Blue.

3.2 Két qua gy dap tmg mién dich trén tho voi IgG ngudi
3.2.1 Thé trudc khi tiém man cam khong c6 dép ung voi
khang nguyén IgG nguoi

Phuong phap Western Blot lai IgG ngudi véi huyét thanh
tho trudc khi tiém duoc ap dung dé kiém tra sy c6 mat cua
khang thé tho khang khang nguyén trong mau huyét thanh
truéc khi gdy man cam nhim xac dinh hiéu suit va kha
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ning tao khang thé cua tho khi giy dap tng mién dich.
Quan sat két qua lai mau huyét thanh tho trude khi gy man
cam vai khang nguyén IgG nguoi (Hinh 3), trén mang lai
khong xuédt hién vach IgG ngudi, ching to trong huyét
thanh tho khong c6 khang thé khang IgG ngudi va ¢6 thé st
dung dé gay dap ng mién dich.
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"SDS-PAGE  Western blot
Hinh 3 Két qua kiém tra dép ung cua tho véi khang nguyén
trudc khi gdy man cam. Protein trén gel dugc phat hién bing
nhudém Coomassie Blue.

3.2.2 Két qua danh gia chat luong khang thé tho

Hiéu qua gy dap tng mién dich trén thé voi IgG nguoi
dugc danh gia bang phuong phap khuéch tan kép trén thach
(Ouchterlony). Muc dich cua thir nghiém kiém tra dap ing
mén cam 1a dé loai bo cac con vét khong man cam hodc dap
tng yéu v6i khang nguyén (KN) khi duoc giy dép tng
mién dich. Két qua Hinh 4 thé hién sy két tia ciia phan tng
khang nguyén — khang thé. Cac giéng 1, 3, 5 khong xuat
hién duong tua, hay noi cach khac 1a khong co khang thé
(KT) phan umg v6i IgG nguoi khuéch tan ra tir giéng 0.
Nguoc lai & cac giéng 2, 4, 6 chira huyét thanh tho sau TC1
c¢6 xuét hién duong tia voi giéng 0, chimg t6 trong huyét
thanh (HT) tho sau khi tiép xtc voi khang nguyén di xuét
hién KT dic hiéu va co thé duogc tiép tuc thuc hién ki thuat
trudng thanh ai luc.

4

Hinh 4 Két qua thir khang huyét thanh sau Ian tiém ting cuong

1. Giéng 0: khang nguyén (IgG ngudi). Céc giéng 1, 3, 5: huyét

thanh tho trugc man cam. Céc giéng 2, 4, 6: huyét thanh tho sau
tiém ting cuong lan 1.

Hinh 5 trinh bay sy danh gia ndng o KT dic hi¢u trong HT
ctia tho sau cac lan tiém tang cuong. O lan tiém ting cuong
1 chi xuat hién 3 vach két tua giita KN va KT & cac nong do
tir ¥ dén 5. O 1an TC 2 va TC3 xuét hién thém 1 vach két

tta tai nong do huyét thanh Y/,6 va dén 1an TC4 thi xuét hién
thém vach két tua & ndng do '/5,. Didu nay cho thdy khang
thé trong huyét thanh tho sau cac lan tiém ting cuong da
ting dan ca vé luong 1An do dic hiéu d6i véi KN IgG
nguoi. Két qua nay dang véi i thuyét vé su dap tng mién
dich va gitp xac dinh duoc thoi diém c6 thé thu nhan khang
thé c¢6 chat lugng.

0 0,

4% 4
Tang cudng 3 Tang cuong 4
Hinh 5 Két qua hiéu gia khang thé thé hién qua céc Ian tiém
ting cuong: CAc giéng tir 1 dén 6 tuong ung voi do pha lodng
cua huyét thanh 1/2' 1/4, 1/3, 1/161 1/32, 1/64-

3.3 Két qua tinh ché IgG tho khang IgG ngudi

3.3.1 Tiia huyét thanh véi ammonium sulphate 45%

Theo két qua hiéu gia khang thé, ching t6i st dung huyét
thanh sau lan tiém TC4 dé tinh ché IgG tho khang IgG
ngudi. Két qua dién di bién tinh SDS — PAGE trén gel
poly-acrylamide 12.5% (Hinh 6B) cho thiy sau qua trinh
tua di loai duoc hdu hét cac protein khong mong mubn, thu
dugc khang thé IgG ¢ phan doan cin tia. Quan sat giéng
cin tia trong AS 45%, dé dang nhan dién dugc phan tir IgG
v6i chudi ning 50kDa va chudi nhe 25kDa trén gel dién di.
Ngoai ra, khi quan sét giéng dich ndi sau taa van thiy su c6
mat cua chudi nang va chudi nhe caa phan tir IgG, tuy voi
mot lwong rat nho. Pidu nay ching té qua trinh taa HT tho
bang mubi AS 45% chua thu dugc toan bd KT trong HT.
Phan doan cin tia chira IgG nhung ddng thoi ciing 1An mot
sO protein khac, do d6 can tiép tuc budc tinh ché tiép theo
dé thu duge IgG tho tinh sach hon.

3.3.2 Séc ki 4i luc qua cot protein G

Sic ki @b (Hinh 6A) cho thiy sau sic ki thu duoc hai phan
doan: Phan doan 1 c6 chua protein khong bam c6t; phan
doan 2 chira cac protein bam cot, ki vong chi chira IgG tinh
sach. Peak 2.1 va peak 2.2 sau sic ki duge kiém tra béng
phuong phéap dién di bién tinh SDS — PAGE trén gel poly-
acrylamide 12.5% (Hinh 6B), két qua dién di cho thiy
phuong phap sic ki qua cot protein G di loai sach cac
protein tap. Quan sét giéng Peak 2.1 khong thiy chudi ning
va chudi nhe cua 1gG, chang to qué trinh sic ki dién ra tot
va IgG khong bi thit thoat.

@ Dai hoc Nguyén Tat Thanh



Peak 2.2

Peak 2.1

©

Thu phin doan 14ml

Tap chi Khoa hoc & Céng nghé S& 4

‘-\@
B >,
& o8
S SIS S
VLV SN g
;¥ R g
@ F IR
Chudi nng - . "
Chudi nhe = . —

Hinh 6 Két qua séc ki ai lyc qua cot protein G tinh ché IgG ngudi. A — Sic ki d6 thé hién su phan tach ciia protein sau khi qua cot.
B — Dién di SDS-PAGE céc miu trudc va sau sic ki khi xir 1i véi Mercaptoethanol. Protein trén gel dugc phat hién
bing nhuém Coomassie Blue.

3.3.3 Kiém tra hoat tinh bét khang nguyén cua IgG tho sau
tinh ché

Kha ning bat khang nguyén cua IgG tho sau tinh ché duge
kiém tra bing phuong phap lai Western blot voi huyét
thanh ngudi. Két qua lai cho thdy, IgG thé sau tinh ché van
giir dugc hoat tinh bit khang nguyén IgG ngudi, thé hién &
2 vach chudi ning va chudi nhe ciia IgG ngudi trén mang
lai (Hinh 7). Tuy nhién, sau 2 budc tinh ché, IgG thé thu
dugc chua phai 1a khang thé khang dic hi¢u IgG ngudi, can
tiép tuc tinh ché dé thu duoc IgG ddc hiéu hon voi IgG
nguoi.

—
G o Hinh 7
35 L kiém tra
. | ? _ChuBinhe hoat til}h cla
25— 18G 1gG tho sau
tinh ché. Lai
18.4 western blot
14.4 IgG tho sau
tinh ché véi
huyét thanh
(HT) nguoi

SDS-PAGE Western blot
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Nhu vy, sau sic ki qua cot protein G, chung t6i da thu
duoc IgG thd vaéi do tinh sach kha cao, uéc tinh khoang >
95% theo két qua dién di (quan sat tryc quan). T 1ml
huyét thanh tho ban dau, sau 2 budc tinh ché gém tia bing
mudi AS 45% va sic ki ai luc qua cOt protein G, thu dugc
10.97mg IgG tinh sach. Téng thé tich huyét thanh tho thu
duoc sau 6 thang gay dap ing mién dich 1a 70ml, tic 1a co
khoang 80mg IgG tho tinh sach thu nhin duoc sau khi két
thic d@ tai.

4 Két luan

V6i muc tiéu san xuat khang thé 19G tho khang khéng
nguyén IgG ngudi v6i d6 tinh sach cao nham thay thé cho
c4c ngudn nhap ngoai ciing nhu giam thiéu téi da cac chi
phi phat sinh khi mua tir nudc ngoai, chung toi da thu dugc
nhitng két qua sau: (1) Tinh sach khéng thé IgG ngudi
thanh cong voi do tinh sach khoang 95%, lugng khang thé
IgG thu duoc 13 5.33mg/ml huyét thanh nguoi. (2) Tao
thanh cong khang thé IgG tho khang khang nguyén 1gG
ngudi. (3) Thu nhan dwoc 70ml huyét thanh tho chira KT
khang IgG nguoi. (4) Tinh sach thanh cong khang thé 1gG
tho khang khang nguyén IgG ngudi véi do tinh sach cao,
luong khéng thé IgG thu dugc 1a 10.97mg/ml huyét thanh
tho.
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Production of rabbit IgG antibodies against human 1gG

Thai Thi Tuyet Trinh, Tran Thi Cam Tu, Le Thi Phuong Thao, Nguyen Huu Hung*

Faculty of Biotechnology and , Nguyen Tat Thanh University
*nhhung@ntt.edu.vn

Abstract This paper presented the results on producing rabbit 1gG antibodies anti human IgG antigens by intradermal
injected immunization and purifying 1gG by ammonium sulphate precipitation and protein G affinity chromatography.
Furthermore, this paper also presented Ouchterlony Double Immunodiffusion Assay and Western Blotting on detecting and
quantification of antibodies. In this study, we successfully produced anti-human IgG antibodies in the rabbits. After
purification by protein G affinity chromatography, the antibodies were shown recognise human IgG in the human serum and
can be further considered as important reagent for development of serodiagnosis applications.

Keywords Affinity chromatography, purify 1gG, protein G, rabbit 1gG anti human IgG.
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