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To create a hybrid cell line producing monoclonal antibodies against
recombinant Des gamma carboxy prothrombin (DCP) antigen in
purebred BALB/c mice. Recombinant DCP antigen was mixed with
FIA adjuvant and injected into mice. Lympho B cells were harvested
from the spleen and lymph nodes of the mice and fused in DMEM
medium supplemented with PEG. On the 9th day of culture, cells
reached approximately >80% confluency, and hybridoma cells
capable of producing specific antibodies against the recombinant
antigen were screened, resulting in the selection of the two best-
performing hybridoma cell lines. The antibody titers were evaluated
after scaling up the cell numbers, and successfully harvesting the
monoclonal antibody-producing hybridoma lines. The concentration
of monoclonal antibodies in the harvested supernatant from the two
hybridoma lines, DCP1 and DCP2, reached a concentration of 1.73
(mg/ml) for DCP1 and 2.15 (mg/ml) for DCP2. These are important
initial successes, aiming to create early diagnosis Kits for
hepatocellular carcinoma.
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Nghién ciru nham tao dong té bao lai sinh khang thé don dong khang
khéng nguyén tai t6 hop Des-gamma-carboxy-prothrombin (DCP)
trén chudt nhit tring thuan chung BALB/c. Khang nguyén tai té hop
DCP duoc phdi tron véi chét bé tro FIA, tiém vao chudt. Dung hop
té bao lympho B duoc tir hach lach va hach ben ciia chudt vao moi
truong DMEM c6 chét xtc tac PEG. Ngay tha 9 nudi cdy, té bao dat
khoang > 80% d6 phu bé mat, tién hanh sang loc cac té bao lai c6 kha
nang tiét khang thé dac hiéu voi khang nguyén tai té hop, ching toi
chon duoc 2 dong té bao sinh khang thé tot nhat. Dich bang dugc
danh gia khang thé sau khi ting sé lugng té bao va thu nhan thanh
cdng 2 dong té bao lai sinh khang thé don dong dac hiéu khang lai
khéng nguyén tai t6 hop. Két qua ham luong khéng thé don dong
trong dich bang thu duoc tir hai dong té bao DCP1 va DCP2 dat ndng
do lan luot 12 2,15 (mg/ml) va 1,73 (mg/ml). Pay 1a buéc quan trong,
huéng t6i tao kit chdn doan sém ung thu biéu mo té bao gan.
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1. Giéi thigu

Ung thu biéu md té bao gan (HCC) 1a mét trong nhitng loai ung thu phd bién nhat trén toan cau
va gay ra nhiéu van dé nghiém trong, anh hudng dén sic khoe va khién no tro thanh mot trong ba
loai ung thu hang dau gy tir vong theo thong ké cia GLOBOCAN niam 2022 [1]. Diéu tri HCC
thuong gap khé khan do viéc phét hién muon, ty ¢ tai phat ting cao, khang lai hoa tri va xa tri c6
dién,... Mic du bénh & giai doan som ¢6 ty 1& sdng s6t >5 nam 1én dén 70%, tuy nhién hau hét bénh
nhan duoc chan doan ¢ giai doan trung binh hozc muon, khi d6 cac phuong phap diéu tri khoi s&
khong con hiéu qua khién cho kha niang song caa bénh nhan khéng thé kéo dai qué 1,5 nam [2].

Céc nd luc nghién ctiu hién nay dang tap trung vao viéc xac dinh nhitng bénh nhan mac ung thu
biéu md té bao gan & giai doan sém [3], tir d6 tang hiéu qua diéu tri, ting kha nang sdng cho bénh
nhén, cling nhu bénh nhan s& duoc ap dung hi¢u qua hon bdi cac phuong phéap diéu tri méi [4], [5]-
Nhiéu chi s6 du doan hodc du phong dang dugc su dung hoac nghién ciru dé cai thién chan doan
[6], [7]. Trong s6 c4c chi s6 nay, Des gamma carboxy prothrombin (DCP) trong huyét thanh 1a mot
chi s6 dang duoc ung dung rong rai [8], [9]. DCP la mét protein bat thuong dugc tao ra boi sy thiéu
vitamin K cua prothrombin, mét yéu t6 dong mau dugc san xuit boi gan. Khi cac té bao gan dang
trong qua trinh bién déi c tinh, hé thong carboxyl hoa phu cam ung boi vitamin K gap tro ngai,
dan dén san sinh ra DCP (nén con c6 tén la PIVKA-II, protein induced by vitamin K absence/
antagonist-11) [10]. Do DCP duoc san xuat béi cac khéi ugannén nong d6 thuong tang 1én khi bi
HCC [11], [12]. Nhiéu nghién ctu trén toan cau chi ra ring DCP c6 d6 nhay cao hon va mang gia
tri chan doan doc 1ap so véi chi tiu AFP trong viéc chan doan sém HCC [13]. Khi két hop st dung
ca hai protein DCP va AFP sg gia tang kha ning phét hién sém ung thu biéu mé té bao gan [14].

Do tinh ing dung cao cua DCP, chiing tdi thuc hién nghién ciru ndy nhim muc tiéu tao dong té
bao lai sinh khang thé don dong khang khéng nguyén tai t6 hgp DCP trén chudt nhat trang thuan
ching BALB/c trong quy mé phong thi nghiém.

2. Phwong phap nghién ciru
2.1. Nguyén vit li¢u

Khéang nguyén tai t6 hop DCP da duoc tinh sach do Phong Hé gen hoc vi sinh thugc Vién
Nghién ctiu hé gen — Vién Han 1am Khoa hoc va Cong nghé Viét Nam cung cép, dugc sir dung
dé gay kich wng cho dong vat thi nghiém.

Chuot thuan ching BALB/c 05 tuan tudi (ngudn tir Vién Vé sinh dich t& Trung wong), khoé
manh duoc chon dé gay kich ang mién dich va thu nhan té bao lympho B.

2.2. Phuong phdp
2.2.1. Gay kich #ng cho chugt

Gay mién dich lan 1: Chudt dugc gay mién dich 1an 1 véi khang nguyén DCP bing céch tiém
khang nguyén DCP (pha lodng bang PBS téi ndng do 400 pg/ml) da dugc phdi tron véi nhii
twong Freund’s Complete Adjuvant (FCA) theo ti 1€ 1:1.

Gay mién dich lan 2: Sau 3 ngay gay mién dich lan 1, tién hanh gay mién dich lan 2 bang cach
tiém khang nguyén tai té hop (ndng d6 400 pg/ml) da dugc phdi tron véi Freund’s Incomplete
Adjuvant (FIA) theo ti I¢ 1:1vao 2 gan ban chan cua chuét.

Gay mién dich lan 3: Sau 6 ngay gay mién dich lan 1, tién hanh gay mién dich lan 3, tiém
nhic lai khang nguyén DCP da dwoc phdi tron véi FIA vao dudi da hai ban chan cua chuét.
Trude khi tiém can sat tring vang ban chan chudt bang bong con 70°. Khi tiém céac dich nhii
tuong, can chd y tranh cac mach méu 16n caa chudt. Cung cap du thie an, nudc ubng cho chudt
va theo di chuot mdi ngay it nhat 2 1an. Néu vét tiém c6 dau hiéu hoai tir can loai bo chudt va
gay mién dich thay thé cho con khac.

2.2.2. Phyc hoi té bao myeloma

http://jst.tnu.edu.vn 395 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(13): 394 - 400

Té bao myeloma dugc ra dong trong cbe nuwéc 4m 37°C. Sau d6 chuyén huyén dich té bao
sang ong falcon 15 ml c6 chtra sdn 10 ml moi trusng DMEM co bo sung 10% FBS, xoay chat
nap ong, ly tam o tbc do 1000 vong/5 phut. Loai bo dung dich néi chaa chat bao quan phia trén,
thu can té bao. Hoa can té bao trong 20 ml moi truong DMEM 10% FBS, dung pipet dao déu va
chuyén toan bo huyén dich té bao vao trong chai nudi ciy T75. Quan sat dudi kinh hién vi soi
nguoc xem ti 18 sdng cua té bao. Sau d6 nudi cdy té bao trong tu nudi cdy & 37°C, 5% CO,. Hang
ngay theo ddi su phat trién cua té bao.

2.2.3. Cdy chuyén va nhan giong té bao myeloma

Sau khi phuc hoi té bao khoang 72 gio, mat do té bao trong chai nudi ciy dat toi 80-90% bé
mit chai nudi. Pé dam bao sy phét trién cua té bao, ciing nhu dit luong té bao dé tién hanh dung
hop, can nhan giéng té bao ra cac chai nudi mai. Bo moi trudng cii trong chai nudi cay, ria lai
v6i PBS 1X. B6 sung 1 ml trypsin 0,25% lang déu mat day, dé khoang 5-10 phut dén khi té bao
bong hét khoi mat day, 1ac manh chai nudi ciy dé céc té bao tach khoi day chai, b6 sung 15 ml
méi trudng DMEM (5% FBS) vao chai nudi ciy. Chuyén toan bo dich té bao sang dng falcon 50
ml. Ly tdm & téc d6 1000 vong/5 phat. Loai bo toan bo dich té bao & trén. Hoa cin té bao trong 1
ml moi trusng DMEM ¢6 b6 sung 10% FBS. Bém té bao bang budng dém Neubauer. Pha loéng
té bao dé dat nong d6 2 x 10° té bao/ml méi trudong. Sau khi pha loang dat torl nong do trén, moi
chai nudi té bao T75 bd sung 20 ml té bao. Pua chai nudi cdy vao trong ta 4m 37°C, trong diéu
kién c6 CO..

2.2.4. Sang loc té bao lai c6 kha ndng tiét khang thé dac hiéu véi khang nguyén tai té hop

Khang nguyeén tai to hop dugc pha lodng trong dém Bicarbonate 0,05 M, pH 9,6 toi nong do 4
pg/ml. B6 sung 100 pl vao mdi giéng Cua dia ELISA. U dia ¢ 37°C trong 2h. Loai bo khéang
nguyén thira trong cac giéng. Rira cac giéng bang 200 pl/giéng dung dich PBS bé sung 0, 05%
Tween 20, 1ap lai 3 lan. Blocking bang 100 ul dung dich 0,5% BSA & 37°C trong 1h. Cac giéng
dugc rua bang dung dich PBS bé sung 0,05% Tween 20, lap lai 3 lan. B6 sung 50 pl dich nudi
Cay & céc giéng co té bao lai vao cac giéng theo thir tu va ghi lai vi tri cac giéng trong dia nudi
cay tuong ung, u dia 37°C trong 1h. Céc gleng duoc rira bang dung dich PBS bé sung 0, 05%
Tween 20, lap lai 3 lan. B sung 50 pl khang thé cong hop (HRP-1gG Goat anti Mouse) vao mai
giéng. U nhiét do phong trong 1h. Cac gleng duoc rira bang dung dich PBS bd sung 0,05%
Tween 20, l3p lai 3 1an. B6 sung 50 pl co chit (TMB), 100 pl/giéng. Dirng phan wng bang 50 pl
dung dich HCI 1M. Doc két qua bang may doc ELISA & budc séng 450 nm [15].

2.2.5. Pdnh gid va kiém tra hiéu gia khang thé

Nuoi tdng sinh cdc dong té bao sinh khang thé dac hiéu: Chi nhitng dong té bao duoc chung
minh 1a khéng c6 mam bénh tir chudt va dic hiéu véi khang nguyeén tai t6 hop mai dugc chon de
tao béang trén chudt. Cac dong té bao lai hybridoma dugc nuoi ciy ting luong trong chai nuoi ciy
té bao T75 sir dung méi truong nudi ciy té bao DMEM c6 bé sung 5% FBS (huyét thanh bao thai
bd). M6t chai nudi cay té bao T75 chira du té bao dé tiém 4-5 con chudt. Dam bao rang céc té bao
khoe manh va ching khong bi nhim vi sinh vat. Lac nhe chai nuéi cdy cho cac té bao lai bung ra
khoi bé mat nudi ciy, chuyén toan bd huyén phu té bao vao dng fancol 50 ml. Ly tdm cac té bao
trong éng ly tdm 50 ml ¢ 1500 vong/5 phit. Sir dung phan dich noi phia trén dé kiém tra chét
lugng cua té bao lai sinh khang thé bang phuong phap ELISA [15]. Cac te bao lai duoc huyen
pht nhe nhang trong dém PBS v6 trung (nuéc mudi dém sinh 1y) sao cho s6 luong te bao lai nam
trong khoang tir 1 x 10° dén 1 x 107 té bao. St dung budng dém hong cau dé dém sé luong té bao
lai phQ hop ding dé tiém chudt tao bang. Pha lodng té bao lai bang dung dich dém PBS sao cho
thé tich tiém vao 1a 0,5 ml ¢6 chira 2 x 10° té bao lai. RUt c4c té bao Ién trong mot ong tiém 1 ml.
Céc té bao s& nhanh chéng ling xuéng, do d6, ngay trudc khi tiém chudt, hiy “lan” dng tiém mot
thoi gian ngan dé tron déu ching lén.
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2.2.6. Lwa chon va gay bang trén chugt BALB/c

Lya chon 5 chudt cai khoe manh 4-6 tuan tudi, khong mang thai dé gay bang. Tiém 0,5 ml
dung dich pristane (2, 6, 10, 14 tetramethylpentadecane, Sigma) vao trong khoang phic mac &
g6c phan tu phia duéi bén phai cua bung mdi chudt. Chd 7-10 ngay va khéng qua 30 ngay, sau
d6 tiém 0,5 ml dong té bao lai chtra 2 x 108 té bao vao khoang phlic mac cua nhitng con chudt da
dugc pristane trude d6. Theo ddi chudt sau tiém hing ngay, quan sat va danh gia tinh trang cua
mdi chudt, ghi lai thoi diém xuat hién bang trong xoang phic mac caa chugt.

2.2.7. Thu nhdn dich bang chugt

Sau 3-4 ngay xuat hién béang, khi bung chuét cang phong, tién hanh thu dich bang. Gay mé
chugt bang chloroform, sau do sat tring bé mat 6 bung chudt bang con 70. Tao mot duong cét vao
khoang bung, khdng 1am tut co, dwa 6ng tiém 1 ml (khdng c6 kim) doc theo thanh co va hat dich
bang. Dich dugc cho vao dng fancol vé tring. Bé dich bang & nhiét do phong trong 30 phut. Ly tam
dé tach huyét thanh khoi cac thanh phan mau khéac. Chuyén dich mau vang rom (huyét thanh) vao
dng bao quan v triing bang pipet hodc ng tiém v triing. Bao quan & -80°C cho dén thoi diém tinh
sach. Céc khang thé don dong nhan ra va bat cap vai duy nhat mot quyét dinh khéang nguyén
(epitop) va cho phép dinh luong lugng nho khang nguyén bang phuong phap ELISA.

2.3. Pgo duc trong nghién ciru

Cac noi dung thi nghi¢m lién quan dén miu nguoi, dong vat st dung trong nghién ctu da
duogc théng qua Hoi dong Dao duc cua Vién Nghién cau hé gen, Vién Han lam Khoa hoc va
Cong ngh¢ Viét Nam (ma so 06-2020/NCHG-HDDD ngay 12/10/2020).

3. Két qua va ban luin
3.1. Gdy kich teng mién dich

Gay kich tmg cho dong vat thi nghiém 1a budc dau tién trong qué trinh san xuat khang thé don
dong. Chuot BALB/c dugc tiém khang nguyén da chon, sau do khang thé duoc tao ra qua cac
mili tiém nhéc lai trong khoang vai tudn dé kich thich sy phat trién ctia t& bao mién dich lympho
B (Hinh 1).

Chuét dugc gay kich tng mién dich 1an du véi khang nguyén tai t6 hop (ndng do6 400 pg/ml)
phdi tron véi chat bo trg FCA. Sau 24 gio gy kich mg mién dich lan 1 v6i khang nguyén tai to
hop DCP cho thiy chudt dn udng, hoat dong binh thuong, cin ning khong thay déi, khong co
biéu hién bénh 1y, long muot, phan xa tt, khoé manh.

Hinh 1. Chugt BALB/c duoc gdy kich img mién dich véi khang nguyén tdi t6 hop DCP 3 lan, vi tri tiém ¢
hai gan ban chan.
Tiép tuc gay kich Gmg mién dich 1an 2 (sau 3 ngay gdy kich tmg mién dich 1an 1) va lan 3 (sau
6 ngay kich tmg mién dich lan 1). Khang nguyén tai t6 hop DCP (nong do 400 pg/ml) duoc phdi
tron voi chat bo tro FIA, tiém vao chudt vai tong thé tich 1a 50 pl/ con. Sau 24 gio mdi lan gy
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kich g mién dich, quan sat théy chudt an uéng, hoat dong binh thuong, phan xa tdt, khoé manh.
Khéng nhan thiy su bit thuong va khac nhau vé hinh dang bén ngoai.

Két qué sau ba lan gay kich mg mién dich cua nhitng con chuot BALB/c véi khang nguyén
tai t6 hop cho thay chudt déu an udng, hoat dong binh thudng, khong thay déi can nang, khong
c¢6 bat thuong vé bénh ly. Lach va hach ben hoi sung chung t6 chudt c6 phan img mién dich v6i
khang nguyén tai t6 'hop DCP dugc ti€m vao. So sanh véi 02 chudt d6i chung chi dugc tiém nudc
cit vo trang cho thay chuot dbi chimg &n ubng, hoat dong binh thuong, phat trién binh thuong,
khong c6 biéu hién bat thuong vé bénh 1y. Nhu vay, cho thiy nong d6 khang nguyén tai t hop
cling nhu chét bo trg FCA, FIA dua vao chudt la phu hop, khong gay doc cho chudt.

3.2. Dung hgp té bao myeloma va té bao lympho B

Téch té bao lympho B tir lach va hach ben cua chudt. Chudt sau khi dugce tiém khang nguyén
tai to hop s& dugc tlen hanh mo thu lach va hach\ben dé ta h te bao lympho B nhu Hinh 2.

Hinh 2. M6 chudt thu lach va hach ben
Té bao lympho B dugc giit trong méi trudng DMEM dé dung hop véi té bao myeloma, sau d6
duogc nuoi cay trong dia 96 gieéng nhu Hinh 3.

Hinh 3. T¢ bdo lympho B duoc dung hop vdi té bao myeloma va nuéi cdy trong méi truong HAT & dia 96 giéng

Két qua thu dugc sau 6 va 9 ngdy nudi cdy dugc thé hién nhu Hinh 4. Sau 6 ngay nudi cdy
nhan thiy di c6 cac té bao lai moc trén dia nudi cdy. Quan sat thdy cac t& bao lai tap trung lai
thanh d4m, tron va phat trién nhanh va manh mé. Cac té bao thuong s& moc don 1¢, cac té bao
lympho B va myeloma khéng dugc dung hop s& teo dan va chét. Ngay thtr 9 nudi cdy, khi té bao
dat khoang > 80% d6 phu bé mat thi tién hanh sang loc cac té bao lai co kha ning tiét khang thé
dic hidu v6i khang nguyén téi t6 hop bang phuong phap ELISA.
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A B
Hinh 4. Cum té bao lai dwoc quan sdt trén kinh hié’y vi quang hoc sau 6 ngdy nuéi cdy (A)
va 9 ngay nudi cay (B)

3.3. Gay bang trén chugt BALB/c

Trong qua trinh sang loc, chiing t6i chon dugc 2 dong sinh khang thé t5t nhat. Cac té bao lai
nay dugc kiém tra déng thoi véi khang nguyén E.coli chiing BL21. Két qua ¢ Bang 1 cho théy
cac dong té bao lai déu sinh khang thé dac hiéu véi khang nguyén tai td hop DCP vai gia tri OD
cua dong DCP1 va dong DCP2 tuong ung la 1,4869 va 1,3895. Nguoc lai voi khang nguyen la
E.coli chung BL21 cho két qua khong dac hiéu vdi khang nguyén nay. Tu d6 cho thay rang cac
dong té bao lai deu dat chét lucmg, smh khang thé don dong dac hi€u véi khang nguyén tai td
hop. Chung t6i tién hanh tang so luong té bao va st dung dé gay bang trén chudt BALB/c.

Bang 1. Kiém tra tinh ddc hiéu cia cdc dong té bao lai sir dung khang nguyen gdn ban twong 1mg va

khang nguyén E.coli chung BL21 trudc khi tiém chudt tao bang bang doc ELISA

Khing nguyén giin bin

Dong té bao lai

Khéng nguyén tii té hop Khéng nguyén E.coli chiing BL21
Dong DCP1 1,4869 0,3498
Dong DCP2 1,3895 0,3818

3.4. Ddanh gid higu gid khdng thé

Dung dich bang chuét sau khi thu nhén s& dugc pha lodng thanh cac d6 pha lodng ting dan lan
luot 1a 100, 200, 400, 800 va 1600 lan, mdi d pha loing dwoc lp lai 3 1an. Két qua hiéu gia
khang thé don dong dugc thé hién trong Bang 2.

Béng 2. Két qua phan ung ELISA Igiém tra hiéu gia khang trong dich bang chuot tir dong
té bao DCPI (A) va dong té bao DCP2 (B) tai cac do pha lodng khac nhau

D§ pha lodng 100_200 400 800 1600‘

Phan ung ELISA

Gia tri OD trung
binh tai budc 2,843 2,887 1,978 0,923 0,563 2,203 2,210 1,463 0,801 0,501
song 450 nm

Dbi v6i dich bang chudt thu nhan duge tir DCP1 cho két qua hiéu gia khang thé tot. Tai do
pha lodng 200 1an cho gia tri OD tuong tng 1a 2,887, gia tri OD chi bat diu giam tai do pha lodng
400 lan twong Ung voi giad tri OD dat 1,978 va gia tri OD dat gia tri thép nhat tai do pha loang
1600 1a 0,563. Tir d6 cho ta thiy rang hiéu gia khang thé dong DCP1 cao cho t6i do pha lodng
800 1an. Po ndng do6 khang thé bang Bradford cho két qua 1a 2,15 mg/ml.

Con dbi véi dich bang chudt duge thu nhan tir dong té bao lai DCP2, do Bradford cho thiy
nong do protein 1 1,73 mg/ml, tiép tuc danh gia hidu gia khang thé ciing thu dugc két qua kha
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quan. Gia tri OD do dugc van & mirc cao tai do pha loang 200 lan 14 2,210. Gia tri nay cling bét
dau giam tai do pha loang 400 la 1,465 va thip nhét & do pha lodng 1600 lan 14 0,501.

Tir d6 cho ta thay rang khang thé don dong trong dich bang thu dugc tir hai dong té bao lai
DCP1 va DCP2 14 dic hiéu véi khang nguyén tai to hop DCP, nong d6 khang thé cao (tir 1,73 -
2,15 mg/ml). Cac khang thé don dong nay duoc luu trit trong didu kién -20°C cho cac nghién ctru
tiép theo.

4. Két luan

Tir nhirng két qua néu trén cho thay, nghién ciru da tao thanh cong 2 dong té bao lai tiét khang
thé don dong dic hiéu véi protein DCP. Két qua nay 13 co s cho nghién ctu tiép theo vé ché tao
bo kit khang thé don dong gan nano DNA huynh quang dic hiéu phuc vu chan doan sém ung thu
biéu mo té bao gan.

Loi cam on

Nghién ciru duoc tai trg boi Nhiém vu khoa hoc va cdng nghé theo Nghi dinh thu cua B
Khoa hoc va Cong ngh¢ Viét Nam (md so: NDT.102-GER/21) va Chuong trinh ho trg nghién
ctru cap cao cua Vién Han 1am Khoa hoc va Céng nghé Viét Nam (méd s6: NVCC40.01/23-24).
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