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TOM TAT

Erythropoietin (EPO) la nhan té tang trwéng mau, chiu trach nhiém chinh cho viéc kich thich,
diéu hoa sw san xuat hdng ciu & dong vat hitu nhii. EPO dwoc str dung trong diéu tri bénh thiéu mau
lien quan dén suy than man tinh. EPO tai td hop trén thi trwong rat khan hiém va cé gia thanh cao.
Qua trinh chuyén gene epo vao té bao CHO - K1 bing ExGen 500 dwoc thwe hién nham tao dong té
bao cé kha nang san xuét Erythropoietin. Sau khi xac dinh sw biéu hién protein tam th&i thanh cong,
té bao dwoc nudi cy chon loc trong méi trwng cé Zeocin (100 ug/ml). Bang phwong phap PCR, té
bao sau chon loc dwoc xac dinh cé sw biéu hién gen epo. Niang suét san xuat EPO trung binh cua
nhirng té bao nay dwoc dinh lwong qua phwong phap ELISA sandwich la 2,055 + 0,015 pg/té
bao/ngay.

T khéa: Chuyén gene, EPO, protein tai té hop, té bao CHO-K1.

SUMMARY

Erythropoietin (EPO) is a haemopoietic growth factor. It is primarily responsible for stimulating
and regulating erythropoiesis in mammals. EPO was first used therapeutically for the treatment of
anaemia associated with chronic kidney failure. Recombinant EPO is not readily available in the
market and temporarily, its price is relatively high. Therefore, we transfected and detected CHO - K1
cells expressing epo gene by transfecting pEPO into the cells via ExGen 500. After being detected
transient protein expression, those cells were cultured on the selective medium with 100 microgram
zeocin per milliliter in two weeks in order that cells containing entire vector integrated into
chromosomal DNA could survive. Finally, we analyzed screened cells which integrated epo gene into
host cell genome by PCR method and EPO production of stable transfected cells was quantified by
sandwich ELISA (2.055 + 0.015 picogram per cell per day). The transfected cells could be used to
clone single cell lines that have high and stable EPO production.

Key words: CHO-K1 cell, EPO, gene transfection, recombinant protein.
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1. DAT VAN DE

Cong nghé sinh hoc duge, nganh céng
nghé sinh hoc chuyén san xuit cac phan ti
sinh hoc chti yéu bang con duong tai t6 hgp
ngay cang phat trién trong viéc san xuét cac
protein tri liéu trén ngudi. Nganh cong
nghiép nay mang lai 1¢i nhuan khéng 16 cho
caic nha san xudt, vi du nhu céng ty
Genentech’s (Vacaville, CA, My), chi v6i mot
mit hang duy nhat 14 thudc chita bénh thiéu
mau do suy than EPOGEN (hay AMGEN),
ban chét 1a erythropoietin tai t8 hop san
xuét tu t& bao CHO da thu lgi trung binh
hang nam 1a 6,5 ti USD. Tuy nhién, trong
vai nam trd lai day, kha ning cung cap cac
mat hang cua nganh coéng nghé sinh hoc
duge van chua theo kip nhu ciu ngay cang
ting cua thi trucng.

Erythropoietin (EPO) 1a mét nhan t&
ting trudng mau, chiu trach nhiém co ban
cho viéc kich thich va diéu hoa su san xuit
héng cau 6 dong vat hitu nhit. EPO kich thich
su san xuét hong ciu bing cach gia ting s6
Iugng t& bao c6 kha ning biét héa thanh hong
cau, ddy manh ti 1& biét héa ciia nhiing t& bao
do6, gia tang ti 1é tdng hop haemoglobin trong
cac t& bao dang phat trién. EPO dugc st dung
tri liéu dau tién vao nam 1989 dé diéu tri
bénh thiéu mau lién quan t6i suy than man
tinh (Gary Walsh, 2003).

0 Viét Nam, viéc chuyén gene epo chua
dudc thuc hién rong rai, cac nghién ctiu vé t&
bao dong vat chuyén gene 6n dinh ciing nhu
viéc san xuét protein tai t6 hgp bing t& bao
dong vat ciing chua dudc tién hanh nhiéu.
Do vay, nhém nghién ctu vé chuyén gen va
protein tai td hgp da tién hanh huéng nghién
ctiu nudi cdy dong t& bao CHO-K1 dé chuyén
gene, sau d6 chon loc quin thé t& bao CHO-
K1 san xuét EPO én dinh. T¢& bao CHO-K1
dudc chon lam t& bao chii vi chiing mang bd
may dich m& va bién déi sau dich ma gan
nhu & co thé ngudi, ¢6 su phat trién nhanh
chéng, kha ning san xuét protein cao, c6
tinh an toan cao do dong t& bao nay khong
nhiém cac virus doc hai trong qua trinh
chuyén gen, su biéu hién gene 6n dinh lau

dai cung v6i gia thanh nudéi cdy thap
(Florian va Martin Jordan, 2003; Jayapal va
cs., 2007; Kao va Puck, 1968; Lubiniecki va
cs., 1990).

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vat liéu

- T&€ bao CHO-K1 (ATCC CCL 61).

- Héa chét dung cho chuyén gene ExGen
500, PCR, dién di, ELISA... cia cac hang
Sigma, Merck, Fermentas, Invitrogen... dugc
pha tuy theo muc dich st dung va theo
huéng dan ciia nha san xuat.

2.2. Phuong phap
2.2.1. Phuong phdp chuyén gene EPO vao
té’bao CHO-KI béng ExGen 500

T& bao duge nudi cay trong dia 24 giéng
(Corning, Hoa Ky) v6i mat do 10° t& bao/ml
sau 24 gid duge st dung lam ngudn vat liéu
cho qué trinh chuyén gen. Pha lodng 1 pg
DNA vao 100 pl NaCl 150 mM, vortex 5
gidy. Sau d6 thém 3,3 pl ExGen 500, vortex
dung dich ngay lap tic trong 10 gidy, u 10
phiit & nhiét d6 phong. Sau thdi gian 4, d6 bd
dich nudi cay té& bao trong dia, rtia véi dich
dém PBS. 300 pl moéi trusng HAM’F12 mdi
10% FBS khéng khang sinh dugc bé sung
vao. Phiic hgp ExGen 500/DNA dugc thém
nhd giot vao giéng. Dia dudc 1 6 37°C, 5%
CO,. Sau 2 - 3 gié bs sung 600 ul HAM'F12
10% FBS khéng khang sinh.

2.2.2. Phuong phdp ddnh gid su biéu hién

ctia té’bao duoc chuyén gene

e Phuong phdp ELISA sandwich
Phién duge U bang khang thé da dong
khang EPO (polyclonal anti EPO) (Abcam)
0,1 pg/ml (pha trong PBS) qua dém & nhiét
d6 phong. Sau d6 cac giéng duge ria 5 lan
bing dung dich riia. Tiép tuc khoéa phién 1 gid
¢ nhiét d6 phong bing dung dich khéa phién
(1% BSA trong PBS) r6i rta phién 5 lan
bing dung dich rta. Sau khi rta phién,
khang nguyén (EPO) dugc thém vao nhu
sau: Mau chuén pha loang bac 2 tit 5 pg/ml,
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mau can dinh lugng khéng pha lodng rdi t 1
gid & nhiét d6 phong. Tiép dén 4 khang thé
don dong khang EPO (0,1 pg/ml) trong 1 gic
é nhiét d6 phong sau khi da rtia phién 5 1an
bang dung dich réia. Sau khi 4, tién hanh
rtia phién 5 14n bing dung dich rda va 4
khang thé tha cdp (khang thé khang IgG
chudt gdn men PO) 0,1 pg/ml) trong 1 gio &
nhiét do phong. Tiép tuc rta phién 7 lan
bing dung dich rta. Cudi ciing, thém co chat
TMB va ngiing phan tng bang H,SO, 2M.
Két qua duge doc bing may doc ELISA &
buée song 450 nm.

e Phuong phap PCR

Phuong phap PCR dang dé khuéch dai
chuyén biét doan gene muc tiéu. Vi vay né
duge st dung nhidm xac dinh xem c6 su chén
gene epo vao trong bd gene cua té& bao dudc
chuyén hay chua. San phdm PCR sau d6
dugc phat hién nhd dién di, néu cé tin hiéu
nghia 1a t&€ bao chuyén gene da mang gene

-\

epo trong bo gene ctua né. DNA nhiém sic
thé (NST) dugc tach tit nhiing t& bao chuyén
gene st dung bo KIT WizardTM Geneomic
DNA Purification Kit (Promega).

Phan ting PCR dugdc thiét k& nhu sau:

Mater mix 20X 12,5 Wl
DNA 2 ul
Méi EPO 1,6 w
H,0 da 25 ul

B6 sung cac thanh phan cta phan tng
PCR trong cac loai eppendorf sau: eppendorf
chtia DNA bo gene cua té& bao chuyén gene
song sét sau 2 tuan chon loc, eppendorf chiia
DNA bo gene cta t& bao khong chuyén gene,
eppendorf chiia DNA vector (déi chiing
duong) va eppendorf khong chia DNA
khuén (d6i chting Am) cho du 25 pl va thuc
hién phan tng trong may PCR (BioHit, Hoa
Ky) nhu sau:

<
-

Giai doan tach mach ban dau
Giai doan tach mach

Giai doan gin moi

Giai doan téng hgp

Giai doan t6ng hgp cudi cung

3. KET QUA VA THAO LUAN
3.1. Biéu hién gene epo tam thoi

Do EPO dugc tao ra bing st dung
vector pEPO trong nghién ctu nay la
protein ti6t nén dé danh gia su biéu hién
tiic thoi cua gene epo nén sau 72 gig, dich
mdi trudng nudi cdy & giéng chuyén gene va
giéng d6i chiing dugc thu nhan. Dich moi
trudng duge ¢ dic bang dung cu ly tdm cb
dic va duge st dung trong thi nghiém
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94°C 3

94°C 45” 40
52°C 45” chu
720C 60” ky
72°C 10

ELISA sandwich. Dich méi trudng 6 giéng
chuyén gene sau khi ¢6 can dudgc chia thanh
3 phan ki hiéu EPO1, EPO2, EPO3, tuong
tu nhu vay, dich c6 can cta giéng khéng
chuyén gene ciing dudc chia thanh 3 phan
ki hiéu DC1, DC2, DC3. Pé x4c dinh dugc
néng @6 EPO, ta phai thuc hién phan ting
ELISA véi cac giéng c¢6 EPO véi nong @6 da
biét trudc va ddi chiing Am (PBS). S§ liéu do
mat dd quang 6 budc séng 450 nm cua céc
giéng duge trinh bay & bang 1.

94°C
3 phut

94°C
45 s

52°C
45 s
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Bang 1. K&t qua ELISA ctia m6i truong nudi cay t&€ bao chuyén gene tam thoi

Giéng TN oD Giéng chra EPO chuén (ug/ml) oD
EOP1 0,132 1,250 0,310
EOP2 0,130 0,625 0,203
EOP3 0,129 0,313 0,175

DC1 0,104 0,156 0,142
DC2 0,102 0,078 0,115
DC3 0,096 0,039 0,102
Déi chirng am 0,102 0,0195 0,098

T s6 liéu 6 bang 1, phuong trinh tuyén
tinh ¢6 duge la y = 0,167x + 0,104. Theo ly
thuyét cac miu dich chiét nudi cay c6 OD 450
> OD cta d6i chiing am (0,102) sé 1a cac mau
duong tinh. Tuy nhién dua vao phudng trinh
tuyén tinh, gia tri cut-off (a gia tri dugc chon
dé quy dinh cdc mAu Am tinh, duong tinh) sé
la 0,104. Nhiing gia tri trén ngudng gia tri
cut-off 14 cac mau duong tinh that. Chi c6 cac
giéng EPO méi ¢ gia tri OD trén trén ngudng
cut-off, thay cac gia tri OD nay vao coéng thtc
y =0,167x + 0,104, ta tinh dugc ndng d6 EPO
cia 3 mau, sau dé6 tinh gia tri trung binh va
d6 léch chuén 1a 0,159 + 0,005 (ug/ml). Do
mAu dich méi trudng ban dau cé thé tich tong
V = 1 ml va dich dung trong thi nghiém
ELISA dudc c¢6 can 3 lan so véi dich moi
truong ban d4u, nén lugng EPO duge biéu
hién tic thoi sé 14 0,477 + 0,015 pg. Diéu nay
cho thdy ring t& bao CHO-K1 da dugc chuyén
gene thanh cong va c6 biéu hién tic thoi gene

epo. Nhiing t& bao nay dugc tiép tuc chon loc
trong méi truong Ham’s F12, 10% FBS, 100
pg/ml Zeocin trong 2 tudn dé thu dugc t& bao
chuyén gene bén viing.

3.2. Tuyén chon t& bao chuyén gene 6n

dinh bing méi truéng chon loc

Sau khi chuyén gene thanh cong va biét
dude nong d6 khang sinh téi thiéu dé giét
chét t& bao, viéc chon loc nhiing t& bao
chuyén gene 6n dinh tit nhiing t& bao chuyén
gene tam thoi bing viéc nudi cdy ching
trong moi trudng chon loc c6 noéng d6 khang
sinh zeocin 100 pg/ml trong 14 ngay da dudc
tién hanh (khéng dudc néu trong bai bao
nay). Két qua 1a chi c6 mdt vai t& bao con
song sot, d6 1a nhiing t& bao c6 vector con
nguyén ven dudc sat nhap 6n dinh vao DNA
NST cua t& bao cht. Nhiing t& bao nay sé
tédng sinh va hinh thanh nhiing cum t& bao
(cell cluster hay cell colony) (Hinh 1).

(b)

Hinh 1. Nhitng cum t& bao CHO-K1 dugc hinh thanh tit t€ bao chuyén gene 6n dinh
sau khi chon loc bang méi trudng chon loc: (a) nhitng cum t& bao sau 10 ngay chon
lgc (x 100); (b) cum t€&€ bao sau 20 ngay chon lgc (x 100)

501



Lé Trdm Nghia Thuw, Trén Phong, Hoang Thanh Tudn, Quan Quéc Bang, D6 Minh ST...

Sau thdi gian chon loc tit 14 ngay, t€ bao
chuyén gene dugc nudi trong méi trudng cé
noéng d6 khang sinh thap hon chtia 50 pg/ml
zeocin. Day 1a ndéng d6 zeocin duge st dung dé
duy tri su tén tai clia gene muc tiéu da chén
vao trong DNA NST dé8 tranh su mét gene
cta cac t& bao da biéu hién gene bén viing.

3.3. Biéu hién gene epo bén viing

Dé khéng dinh t& bao sau chon loc 1a t&
bao chuyén gene 6n dinh, c6 nghia 1a vector
da dugc chén 6n dinh vao trong bd gene cia t&
bao cht, tién hanh xac dinh su chén gene epo
vao bd gene t& bao cht bing phuong phap
PCR va xac dinh nong d6 EPO dugc tiét ra
bing phuong phap ELISA sandwich.
3.3.1. Su sdt nhdp ctua gene epo vao by gene

té'bao chu

Dé thuc hién phan dng PCR nham xac
dinh c6 x4y ra su chén gene epo vao trong
DNA NST, dau tién DNA NST cua t& bao
sau 2 tuan chon loc bing khang sinh va
DNA NST caa t&€ bao khéng chuyén gene
dugc tach bang bo kit WizardTM Geneomic
DNA Purification KIT (Promega). P& danh
gia tuong d6i DNA NST thi sau khi taich DNA,

Gen epo

DNA NST cta t& bao chuyén gene 6n dinh va
t& bao chua chuyén gene duge dién di trén
gel agarose 1% va két qua duge thé hién &
hinh 2 va 3.

Tt hinh 2 cho thay, ca 2 giéng DNA
NST cta t& bao chuyén gene 6n dinh va t&
bao chua chuyén gene déu c6 mot vach va 2
vach nay tring nhau va cudng d6 phat sang
kha manh, chting té qua trinh tach chiét tot,
khéng c6 su dat gdy nhiéu DNA NST va
lugng DNA @t dé st dung trong phan tng
PCR tiép theo. Sau khi kiém tra DNA NST
viia tach, cic mau DNA nay duge dung lam
mach khué6n cho phan tng PCR. San phdm
cta phan tng PCR duge kiém tra bang dién
di trén gel agarose 1%.

Tai giéng 5 khong c6 vach nao xuat hién
(Hinh 3), chting to két qua ctia phan tng
PCR dang tin cay, khong bi nhiém bat ct
DNA la nao. O giéng 3, c6 mét vach c6 kich
thuée gan 578 bp (d6i chidu dua trén vach &
giéng 6) va vach nay trung hoan toan véi
vach & giéng 2; cung véi su ddi chiéu véi
giéng 4 (khéng c6 vach nao) chiing té da co
su sat nhap ctia epo vao trong DNA NST va
céc t& bao nay biéu hién bén viing gene epo.

1 2 3 4 5 6

kich thude ﬂ EI

538 bp

Hinh 2. K&t qua dién di DNA NST
cua t€& bao chuyén gene va t& bao
khong chuyén gene

Gléng 1: thang DNA 1kb (Fermentas)

Gleng 2: DNA NST cua te bao chuyén gene

Giéng 3: DNA NST cuia té bao khong chuyén
gene

.'*

Hinh 3. K&t qua dién di san pham PCR

khuéch dai gene epo

Gléng 1: Vector pEPO

Gleng 2: Béi chung duong (DNA khuén 1a pEPO)

Gleng 3: San pham PCR cua DNA NST ctia té bao chuyén gene
Giéng 4: San phim PCR ctia DNA NST cua té bao khong chuyén

gene

Giéng 5: Déi chimg 4m (khong c6 DNA khuén)
Giéng 6: Thang DNA
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3.3.2. Ndng sudt san xudt EPO trung binh
cua té'bao chu

Céc t& bao sau 2 tuan chon loc con s6ng
s6t biéu hién EPO bén viing, tuy nhién day
13 moét quan thé cac dong t& bao véi ning
sudt san xuit khac nhau. Do vay truéc khi
tién hanh pha loang dé thu dude dong t& bao
don san xuit EPO véi nang suit cao, ta cAn
danh gi4d nang suat san xuit EPO trung
binh cta cac t& bao nay trong mét ngay. Cac
t& bao chuyén gene 6n dinh duge chia thanh
3 phan cho vao céc binh tam giac ¢6 thé tich
1a 25 ml va nudi cdy trong 3 ngay, sau dé
dich nubi c4y dudc xac dinh bing thi nghiém
ELISA, dong thoi s6 lugng t& bao cudi cling
ciing dugec dém nhdm c6 thé xac dinh ning
suat san xuidt EPO trung binh cta t& bao
trong mot ngay (pg EPO/t& bao/ngay).

Dich méi trudng 6 cic flask dugc ki hiéu
nhu sau EPOf1, EPOf2, EPOf3, tucng tu
dich ¢6 can cta giéng khong chuyén gene
ciing dude chia thanh 3 phan ki hiéu DCf1,
DCf2, DCf3. Dé xac dinh duge nong d6 EPO
ta phai thuc hién ELISA véi cac giéng cé
EPO véi néng d6 da biét trude va dbi chiing

am (PBS). S6 liéu mat do quang & buéc séng
450 nm cua céc giéng cho 6 bang 2 va 3.

Céc t&€ bao chuyén gene 6n dinh c6 ning
suat san xuat EPO trung binh 1a 2,055 +
0,015 (pg/té bao/ngay), nhiing t& bao nay cb
thé duge dung dé tao dong nhiing t& bao don
¢6 san xudt 6n dinh EPO véi ning sudt cao
(Bang 3). So véi két qua nghién ctu cua
Lubiniecki va cs. (1990) thi két qua nghién
ctu nay thap hon (2.055 + 0,015 so véi
2,315 + 0,008), nhung su khac biét nay
khéng c6 ¥ nghia khi so sanh toan bé s6 liéu
chua x1i 1y trong qué trinh thao tac gitia hai
nghién cttu (a0 = 0,05). Theo céc s6 liéu tham
khao cta nhiing cong ty dudc pham cong b,
v6i cac nghién ciu san xudt erythropoietin
tai t6 hop tit cac s6 liéu tir 1990 dén nay thi
két qua nay thap hon, tuy vay do cac cong bo
nay khong dugc xuat ban trén cac tap chi
khoa hoc lién quan nén chua cé co s6 khoa
hoc dé so sanh. Két qua thu nhan trong
nghién ctiu nay la két qua dau tién tai Viét
Nam trong linh vic san xuét protein tai t6
hogp erythropoietin théng qua quéa trinh san
xuét tit t& bao dong vat hitu nhii.

Bang 2. K&t qua ELISA ctia méi truong nudi ciy t€ bao chuyén gene 6n dinh

Giéng oD Giéng chira EPO chuan (ug/ml) oD
EPOf1 0,398 5,000 0,893
EPOf2 0,364 2,500 0,539
EPOf3 0,372 1,250 0,316
DCf1 0,102 0,625 0,201
DCf2 0,101 0,313 0,176
DCf3 0,099 0,0156 0,114
Déi chirng am 0,103 0,078 0,112

Bang 3. Niang suat san xuat EPO trung binh

MA&u th&r nghiém EPOf1 EPOf2 EPOf3
ODys0 0,398 0,364 0,372
Néng d6 EPO (ug/ml) 1,786 1,572 1,623
Thé tich téng (ml) 3,100 3,350 3,240
Lwong EPO (ug) 5,537 5,267 5,259
Téng sb té bao trong flask ctia mau thte nghiém 9,02.10° 8,63.10° 8,93.10°
Thoi gian té bao dwoc nudi cly (ngay) 3 3 3
Nang suét san xuat EPO (pg/té bao/ngay) 2,051 2,042 2,071
Nang suat san xuat EPO trung binh (pg/té bao/ngay) 2,055+ 0,015
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4. KET LUAN

Nghién ctiu da x4y dung thanh céng quy
trinh chuyén gene epo vao t& bao CHO-KI1.
Bang viéc st dung cationic polymer va bing
nudi cdy trong mdi trudng chon loc véi néng
d6 khang sinh zeocin 100 pg/ml, d&a chon loc
duge quan thé t€ bao biéu hién EPO bén
viing — c¢6 kha néng san xuit erythropoietin
v6i ham lugng 2,055 + 0,015 (pg/té bao/mngay).
Két qua thu nhan trong nghién ciu nay la
két qua diu tién tai Viét Nam trong linh vuc
san xudt protein tai t6 hgp erythropoietin
théng qua qua trinh san xuat ti t& bao dong
vat hitu nhii. Tt nhiing két qua dat dugc,
nghién ctu nay sé tiép tuc tién hanh tao
dong t& bao don biéu hién EPO bén viing véi
ning suat san xudt EPO cao hon va lam
thich nghi dong t& bao biéu hién EPO trong
méi trudng khong huyét thanh dé phuc vu
cho viéc tinh ché& erythropoietin.
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