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BIEU HIEN PROTEIN HUYNH QUANG X A N H (GFP) T R O N G TE B A O D Q N G V A T C O 
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Vien Cdng nghi sinh hgc 
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TS bao dpng vat co vii nuoi ciy da dugc sit dung rong rai lam co sd san xuat protein tai to hgp do kha 
nang bien doi hau dich ma protein cila chiing. Mpt so dong te bao bat nguon tit chupt hoac ngudi nhu te bao 
bu6ng trimg chuot hamster Trang Quoc (Chinese hamster ovary, CHO), te bao than chupt hamster (baby 
hamster kidney-BHK) hay te bao than phoi ngudi (human embryonic kidney-HEK) thuong dugc sir dung de 
bieu hien cac protein phiic tap. Mac dii so dong te bao kha da dang nhung co den gan 70% dugc pham tai to 
hpp hien nay dupc tao ra tir te bao CHO. Trong nghien ciiu nay, de thiet lap he bieu hien gen trong te bao 
CHO, gen ma hoa protein huynh quang xanh (green fluorescence protein, GFP) da dupc chpn lam doi tupng 
bieu hien. Vector pEGFP-N2 mang cau tnic bieu hien gen gfp dupc dua vao te bao nho calcium phosphate 
hoac lipofectamin 2000. Bon muoi tam gia sau khi bien nap, bieu hien cua GFP trong te bao da dugc kiem tra 
nha cuong dp phat sang cua no duoi kinh hien vi huynh quang. So te bao dupc bien nap dat khoang 50 - 60% 
tong so te bao. Dong te bao chuyen gen on dinh bieu hien manh GFP da chpn lpc bang khang sinh geneticine 
va dat ten CHO-S/GFP. Cac ket qua nay da cho thay kha nang img dyng cac ky thuat nuoi cay te bao hien dai 
nhu bieu hien tam thai va phat trien dong te bao chuyen gen on dinh trong nghien cuu bieu hien cac protein tai 
to hop CO boat tinh sinh hoc trong he te bao CHO. 

Tit khoa: Bieu Men gen, protein huynh quang xanh (GFP), nuoi cdy te bdo dgng vgt, te bdo buong trimg chuot 
hamster Trung Quoc (CHO), vector bieu Men 

M d D A u •:';; 

Trong 20 nam qua, san xuat cac protein tai td 
hgp da trd thanh mgt cdng nghe quan trgng tap 
chung chinh vao cac san pham la dugc pham sinh 
hgc de ling dung tiong y hgc. Hau hgt cac protein tai 
td hgp dung de chua benh la nhiing phan til phiic tap. 
Dg gill dugc boat tinh ty nhign, chiing can dugc bign 
ddi hau dich ma. Cac bign ddi nay lai chi dugc thye 
hien chinh xac bdi cac te bao dgng vat cd vii. Do 
vay, cac tg bao dgng vat cd vii nudi cay nhu tg bao 
budng tning chugt hamster Trung Quoc (Chinese 
hamster ovary-CHO), tg bao than chugt hamster 
(baby hamster kidney-BHK) hay tg bao than phdi 
ngudi (human embryonic kidney-HEK) da tid thanh 
he bigu hien ly tudng dg tao ra cac protein tai td hgp 
phiic tap (Wurm, 2004; Bhopale, Nanda, 2005). 
Trong sd cac dugc pham dugc phg chuan bdi Ca 
quan Quan ly Dugc pham va Thuc phim Hoa Ky 
(FDA), cd tdi ban 70% san pham dugc tao ra tir 
CHO do quy trinh cdng nghe san xuat tign tg bao nay 
da dugc nghien ciiu ky. Lugng protein tai td hgp san 
xuat tir mgt ddng te bao chuygn gen dn dinh cd thg 
lgn tdi hang kg (Rosser et al, 2005). 

Hieu qua chuygn gen vao tg bao la mgt trong cac 

ygu td quygt dinh miic do bigu hien cua protein tai to 
hgp. Nhigu phuang phap dua DNA vao tg bao dgng 
vat cd vii da dugc nghign cuu va phat trign nhu sil 
dung calcium phosphate, xung dien hay cac chat cd 
ban chat lipid. Sir dung calcium phosphate cd uu 
digm la gia thanh re nhung thudng cho hieu qua bien 
nap thap. Phucmg phap xung dien tuy hieu qua ban 
nhung lai ddi hdi dau tu thigt bi va cdn cd nguy ca 
nhigm gay nhigm tg bao. Phuang phap sir dung cac 
chat lipid nhu DMRIE, Fugene, geneporter va 
lipofectamine 2000 tuy gia thanh cao nhung cd hieu 
qua bign nap vugt trgi. Khi so sanh hieu qua bign 
nap cila cac lipid nay trgn ddng tg bao CHO-S, 
Rosser va cgng sy da chiing minh lipofectamine 
2000 cd kha nang dua DNA vao tg bao tdt nhit 
(Rosser e? a/., 2005). ;: ; . 

Mdt sd protein chi thi thudng dugc dung lam dich 
nghign cuu cho cac thi nghiem mang tinh khdi dgng, 
trong do cd protein huynh quang xanh (green 
fluorescence protem, GFP). Gen ma hda GFP lin diu 
dugc phan lap nam 1992 tir con siia cd tgn Aequorea 
victoria (Prasher et al, 1992). Dac digm ciu tnic phan 
tir GFP cho phep nd tii phat sang tiong bit ky sinh vat 
nao ma nd dugc bigu hien. Hom nGa, GFP thudng 
khdng lam thay doi chiic nang va phan bd ciia protein 
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lai vdi nd tiong te bao. Do vay, GFP da dugc dimg 
lam cdng cu nghien cuu cae hien tugng trong tg bao 
va CO thg sdng nhu: bieu hien gen, phan bo va chitc 
nang cua protem, tuang tac giOa cac protein, phan 
chia tg bao, sao chep va td chiic tihigm sac the, cac 
con dudng van chuygn tiong tg bao... Ngoai ra, cac 
cam bign do gia tri pH, ndng do Ca2+ va cac dac digm 
can thigt d bgn tiong tg bao sdng ciing da dugc tao ra 
nhd cac bign thg cila GFP. Tam quan tigng cua GFP 
da dugc cdng nhan khi hgi ddng Nobel tiao giai 
thudng Nobel hda hgc cho cac cdng trinh phat hien va 
phat trign GFP (http ://nobelprize.org/ 
nobel prizes/chemistrv/laureates/2008/). 

O nudc ta, hang loat protein tai td hgp da dugc 
bigu hien thanh cdng trgn cac he bigu hien vi khuan 
nhu: Trichobakin, RIP, interleukin-2, mini-
proinsulin (Nguygn Thiiy Ha et al, 2003; Nguygn 
Dinh Cudng et al, 2003; 2004; Nguyin Nam Long 
et al, 2005; Bui Thi Huygn et al, 2005; Dang Trin 
Hoang et al, 2005; Chu Ky Nam et al, 2005). Ngoai 
ra, cac nghign cim tao vaccine tai td hgp ciing dang 
dugc quan tam nghign cilu (Lg Tran Binh, Cao 
Huygn Trang, 2005). Tuy nhign, cho dgn nay chua 
cd ragt cdng bd nao vg bieu hien protein tai td hgp 
tign he te bao dgng vat nudi cay d nudc ta. 

Trong cdng trinh nay, chiing tdi trinh bay kgt 
qua nghien cilu thigt lap he bigu hien gen trong tg 
bao dgng vat nudi cay. Ddng tg bao CHO-S cd kha 
nang dap ilng vdi radi trudng nudi thigu huygt thanh 
da dugc chgn lam vat chu. Vector mang gen gfp da 
dugc dua vao tg bao CHO dg bigu hien tiic thdi GFP. 
Ddng tg bao chuygn gen GFP dn dinh da dugc sang 
lgc bing khang sinh cho cho miic do bigu hien 
protein tuang ddi cao. Nhimg ket qua nay tao tign dg 
cho cac nghign cim bigu hien cac protein dugc pham 
nham phuc vu cho viec bao ve sire khde con ngudi. 

DMEM chiia 10% huygt thanh bg (Fetal bovine 
serum-FBS), 0,1 mM hdn hgp cac amino acid khdng 
thigt ygu (non-essential amino acids) va 1% khang 
sinh penicillin/streptomycin. Digu kien nudi tg bao la 
37°C va 5% CO2. 

Tdch chiet vd bien nap plasmid vdo te bdo 

Plasmid dugc tach chigt til 100 ml djch nuoi tg 
bao qua dgm theo phuang phap Sambrook va Russell 
(2001). Sau dd, plasmid dugc tinh sach lai bang each 
chigt vdi phenol. Ndng do cQng nhu do tinh sach cua 
plasmid dugc xac dinh nhd do gia tri OD d budc 
sdng 260 va 280 nm. 

DNA plasmid dugc dua vao tg bao bang phuang 
phap Sll dung lipofectamine 2000 (invitrogen). Mgt 
ngay trudc khi bign nap, te bao dugc cay chuygn vao 
dia cd dudng kinh 35 mm sao cho dgn thdi digm bien 
nap tg bao dat 90% do lign kgt. Cac budc bign nap 
dugc thye hien theo hudmg dan sil dung cua 
lipofectamine 2000. 

Ddnh gid bieu hien gen ma hda GFP 

Thigt bi dimg dg danh gia bieu hien protein GFP 
la kinh hign vi huynh quang Eclipse 80i cua hang 
Nikon. Sau khi bign nap 48 h, cac tg bao dugc quan 
sat tign kinh hign vi dudi ngudn huynh quang budc 
sdng 450 - 490 nm dg danh gia mirc do bigu hien cua 
GFP. 

Chgn dong te bdo bieu hien on dinh GFP 

De chgn ddng tg bao bieu hien dn dinh GFP, cac 
tg bao sau bien nap 48 h dugc chia ddng va dugc 
nudi trong mdi trudng cd bd sung 1 mM/ml 
Geneticin. Cac dia nudi tg bao dugc loai bd mdi 
trudng cung tg bao chgt va thay mdi trudng bd sung 
geneticine mdi 3 ngay mgt lin. 

VAT LIEU VA PHU'ONG P H A P 

Vat lieu 

Ddng tg bao CHO-S, mdi trudng nudi va hda 
chit cin thigt dugc mua tir hang Invitrogen. 

Plasmid pEGFP-N2 (Clontech) da nhan dugc til 
Phdng Hda sinh Y hgc va Sinh hgc phan til, Dai hgc 
Greifswald, Cgng hda Lign bang Diic. 

Phuong phap 

Nuoi cay te bdo CHO-S 

Tg bao CHO-S dugc nudi cay tiong mdi trudng 

BCET QUA VA THAO LUAN - - • u !m 

Nuoi cSy 6n dmh tl bao CHO-S 1' JIH 

Vdi myc dich suu tap va nudi mgt ddng tg bao 
phat tiign dn dinh dg phyc vu cho cac nghign ciiu tao 
protein tai td hgp, chiing toi da chgn tg bao CHO-S 
cua hang Invitiogen. Ddng tg bao nay cd ngudn gdc 
til ddng CHO-Kl, dugc chgn lgc theo hudng thich 
nghi linh boat ti-ong cac digu kien nudi khac nhau. d 
digu kien nudi tTnh tirong mdi trudng cd bd sung 
huyet thanh, tg bao CHO-S sdng bam ldp mdng ti-en 
bg mat dia hoac binh nudi. Khi chuygn sang digu 
kien nudi lac ti-ong mdi trudng khdng cd huygt 
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thanh, tg bao sdng d dang huygn phu. Day la mdt uu 
thg quan trgng trong nghien ciiu san xuat cac protein 
tai td hgp do nd mang lai hieu qua bigu hien cao va 
giam dugc chi phi cho mdi trudng nudi ciy (Rosser 
et al, 2005; Ye et al, 2009). 

Sau khi nhan dugc tg bao d dang ddng lanh, 
chiing tdi da tign hanh nudi phyc hdi te bao nay bang 
mdi trudng DMEM cd bd sung huyet thanh. Digu 
kien nudi la tu am 37°C va 5% CO2. Sau 14 ngay, 
cac tg bao phat trign dat 70% bg mat nudi cay (Hinh 
1) va bat dau dugc chia thanh 2 binh nudi. Cac tg bao 
dugc duy tri dn djnh bang each thay mdi trudng mdi 
tmng binh 3 ngay mgt lan va chia ddng mdi khi cac 
tg bao phat trign khoang 80 - 90% be mat nudi. Sau 2 
- 4 thg he, 1 nita sd tg bao da dugc giil ddng va bao 
quan d -80 °C. 7 ngay sau khi giO ddng, 1 dng tg bao 
da dugc nudi phuc hoi dg kigm tia kha nang sdng 
sdt. Kgt qua la cac tg bao phat trign tid lai chi sau 3 
ngay nudi phuc hdi. Nhu vay, viec nudi dn dinh va 
luu giil ddng tg bao CHO-S da dugc thye hien thanh 
cdng. Cac tg bao nay dugc sir dung cho cac nghign 
cim chuyen gen vao tg bao va bigu bien protein tai td 
hgp. 

Hinh 1. T l bao CHO-S. T l bao CHO-S dugc nuoi dang lop 
mong trong moi tru-ong DMEM co bo sung huyet thanh (vat 
kinh lOx). 

Chuan bj vector chuyen gen 

Trong nghign cilu nay, vector pEGFP-N2 mang 
gen ma hda cho GFP da dugc dung dg dua vao tg 
bao. Ban do cua vector nay dugc md ta tign hinh 2. 
Hai dot bign trgn thay thg Phe-64-Leu va Ser-65-Thr 
dugc tao ra nham tang cudng kha nang phat sang cua 
protein nay. Bigu hien ciia doan gen gfp dugc digu 
khign bdi immediate early CMV protmoter -PCMV IE 
cd ngudn gdc tii' cytomegalovius. Giii-a promoter va 
gen gfp cd mgt -vdng cat gan da vi (MCS) cho phep 
dua mgt doan gen mang ma cd ciing khung dgc md 

vdi gfp dg tao ra protein lai vdi GFP. Nhd kha nang 
phat sang cua GFP ma ngudi ta cd thg dg dang 
nghien cim miic do bieu hien, vi tri phan bd va hoat 
dgng cua protein lai trong tg bao. Trgn vector 
pEGFP-N2 cdn cd cau tnic bigu hien gen khang 
neomycin/kanaraycin cho phep chgn ddng tg bao 
chuygn gen dn dinh nhd khang sinh chgn lgc 
geneticine (G418). 

Dg dat hieu qua bieu hien protein tai td hgp cao thi 
plasmid dung cho bign nap phai dugc tinh sach vdi 
ndng do cao. Chung tdi da tign hanh tach chigt plasmid 
va tinh sach bang phuang phap chiet phenol. Plasmid 
sau dd dugc kigm fra chat lugng va ndng do tien may 
do OD d cac budc sdng 260 va 280 nm. Ty le gia tri 
OD260/280 >1,8 chung td plasmid tach dugc du tinh sach 
cho budc bign nap gen vao tg bao (Hinh 2). 

Bilu hien tuc thoi GFP trong tl bao CHO-S 

Trong nghign ciru nay, chung tdi da sir dung 
lipofectamine 2000 de bign nap pEGFP vao tg bao 
CHO-S tign cac dia petri cd dudng kinh 35 mm. Bdn 
tam gid sau khi bign nap, tg bao dugc kign tia bigu 
hien GFP tign kinh hign vi. Dudi ngudn sang cd budc 
sdng 'k = 450 - 490, mdt sd te bao da phat sang mau 
xanh la cay dac trung cua GFP. Ty le sd tg bao phat 
sang/tg bao khdng phat sang khoang 50 - 60% tuong 
img vdi hieu qua bien nap (Hinh 3). Phuang phap 
calcium phosphate cung da dugc thir dimg dg bign 
nap. Kgt qua bigu hien GFP cho thay hieu qua bien 
nap cua phuong phap nay chi dat khoang 15 - 20%, 
thap ban nhigu so vdi phuong phap sir dung 
lipofectamine 2000. Nhu vay, chiing tdi da dua dugc 
DNA plasmid vao tg bao CHO-S vdi hieu qua tuang 
ddi cao va bigu hien thanh cdng GFP frong tg bao nay. 
Tuy nhien, day mdi chi la budc bigu hien tam thdi ciia 
protein nay bdi vi theo thdi gian, bigu hien protein tai 
td hgp cd the se mat dan. Dg dat dugc mite bieu hien 
dn dinh cua protein dich phai tign hanh chgn ddng tg 
bao mang gen tai td hgp bgn -vimg. 

Chon dong te bao bieu hien 6n dinh GFP 

Dg xac dinh ndng do khang sinh thich hgp cho 
vigc chgn ddng tg bao, chung tdi da thir nudi tg bao 
CHO-S vdi mgt seri cac ndng do geneticine khac 
nhau (0,25; 0,50; 0,75; 1,00; 1,25 va 1,50 mM/ml 
mdi tru-dng). Kgt qua cho thiy cac ndng do 0,75, 
1,00 mM/ml ciia geneticine deu cd kha nang gigt te 
bao trong 7 ngay. Do vay, tg bao bign nap plasmid 
pEGFP-N2 da dugc nudi lign tuc vdi mdi trudng bd 
sung 1 mM/ml geneticine trong 21 ngay. Kgt qua la 
chung tdi da thu dugc mgt quan the te bao cd kha 
nang sinh trudng dn dinh trong mdi tmdng cd 
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geneticine va bigu hien GFP d mii'c do rat cao (Hinh ddng trong nitrogen long cho muc dich nghign cuu 
4). Cac tg bao nay dugc dat tgn CHO/GFP va giir lau dai. 

Ico0t09l / - - "'"" 
(38601 " ' . . / • • 

/HSVTK 

'•̂ •̂' ' * * PEGFP-N2 
4.7 kb BsrG 1(1383; 

S^- (Voft(1<lCi6i 
" . I f 6s I " (14161 

Adllmt) 

O M Hi (1876) 

Plasmid OD,; 

pEGFP-N2(1) 

pEGFP-N2 (2) 

PEGFP-N2 (3) 

1,88 

1,84 

1,83 

Nong do 
(mg/ml) 

0,.278 

0,302 

0,151 

Hinh 2. Plasmid sii dung cho chuyen gen. A. Ban d l cua plasmid pEGFP-N2 ciJa hang Clontech. B. Chit lugng va nlng do 
plasmid sau khi tinh sach. -

Hinh 3. Bilu hien tiic thoi GFP trong t l bao CHO-S. T l bao CHO-S dugc biln nap v6i vector pEGFP-N2. Bin tam gio sau 
biln nap, t l bao du'gc dugc quan sat du'di kinh hien vi huynh quang Nikon Eclipse 801 (vat kinh lOx). A. Duoi anh sang 
huynh quang {X = 450 - 490 nm). B. Duoi anh sang huynh quang kit hgp anh sang tring. 

Hinh 4. Bieu hien on djnh GFP trong t l bao CHO-S. T l bao CHO-S dugc biln nap voi vector pEGFP-N2 va chon lpc trong 
moi truong nuoi b l sung 1 mM geneticine. Cac t l bao bilu hien on dinh GFP dugc quan sat duoi kinh hien vi huynh quang 
Nikon Eclipse 80i (vat kinh lOx). A. Duoi anh sang huynh quang {X = 450 - 490 nm). B. Du-oi anh sang huynh quang kit 
hgp anh sang trang. 

316 



Tgp chi Cdng nghi Sinh hgc 7(3): 313-318, 2009 

KET LUAN 

Trong cong trinh nay, chiing tdi da nudi cay dn 
dinh ddng tg bao CHO-S va sit dyng vector pEGFP-
N2 mang ciu tnic bigu hien gen gfp lam vat lieu 
chuygn gen. Hai phuang phap sir dung lipofectamine 
2000 va calcium phosphate da dugc dung dg bign 
nap pEGFP-N2 vao tg bao CHO-S. 48 gid sau khi 
bign nap, bigu hien cila GFP da dugc kigm fra frgn 
kinh hign vi huynh quang. Cac tg bao chuygn gen va 
bigu hien dn dinh GFP da dugc chgn lgc va giQ 
ddng. Cac kit qua nghign ciiu frgn da cho thay tigm 
nang iing dung cua cac ky thuat nhu nudi tg bao 
dgng vat cd vii, chuygn gen, bieu hien tuc thdi 
protein va chgn ddng tg bao chuygn gen dn dinh 
trong nghign ciiu bigu hien gen tai Viet Nam. Day la 
CO sd cho cac nghign cilu tigp theo frong linh vyc t^o 
protein tai td hgp cd gia tri sir dyng frong he bieu 
hien tg bao dgng vat cd vii nudi cay nhu CHO-S. 

LOT cam on: Chirng tdi xin chdn thdnh cdm on GS. 
Reinhard Walther, Dgi hgc. Greifswald, CHLB Dice ve 
viic cung cdp vector pEGFP-N2 ldm vdt lieu nghiin 
cim. Cdng trinh ndy dugc thvrc hiin tgi Phdng thi 
nghiem trgng diim Cdng nghi gen, nho su hd trg kinh 
phi ciia cdc De tdi ca sa cdp Viin Cdng nghi sinh 
hgc-md so CNSH/KN. 07-08-03 vd di tdi nhdnh thudc 
di tdi cdp nhd nuac-md sd KC 10/06-10. 
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EXPRESSION OF THE GREEN F L U O R E S C E N C E PROTEIN (GFP) IN T H E C U L T U R E D 
M A M M A L I A N CELLS 

Nguyen Hai Ha, Le Thi Thu Hien, Nong Van Hai '•'-'''• '̂  l i ' i ' \; i JV ' ; • ^ i< 

Institute of Biotechnology . , .|',; ^ , , . ! . ' , , '!. 

SUMMARY : . ' ' ' ' , . ' . ' ^ ' . ' : " ' . ' ' . '.:., '.' '.. .• ..'"L 

Cultured mammalian cells have been extensively utilized as platform for recombinant protein production 
because of their post-translational modifications. Several rodent- or human derived cells like CHO, HBK and 
HEK are frequently used for complex protein expression. Despite the plenitude of cell lines, nearly 70% of all 
recombinant therapeutic proteins produced today are made in CHO cells. In order to establish a protein 
expression system in CHO cells, the gene encoding the green fluorescence protein, GFP, was selected as the 
target gene of this study. pEGFP-N2 vector containing the g/^ gene -was delivered into cells by calcium 
phosphate or lipofectamin 2000. Forty-eight hours after transfection, the GFP expression was checked by its 
fluorescent intensity under a fluorescent microscopy. The fransfected cells are about 50 - 60% ofthe total cells. 
The stable transfected cell line named CHO/GFP expressing high level of the GFP was selected by geneticine 
antibiotic. These results showed the applicability of the modem cell cultured techniques for transient 
fransfection and stable transfected cell line development to study the expression of therapeutic recombinant 
proteins in the CHO cell system. 
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