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TOM TAT

Interleukin-2 (IL-2) duoc biét t6i nhu 1a kich thich t§ cho dong té bao T. N6 c6 vai trd trung tam trong hé
mién dich va 12 nhan 6 tao ra dap img mién dich trung gian. Trong diéu tri, viéc st dung lidu cao IL-2 da duoc
chimg minh la ¢4 hi€u qua cao trong cac phuong phap diéu tri bénh ung thu & ngudi, dic biét trong diéu trj ung
thur thén va u hic t6. Vi vay, nim 1992, Cuc Quan ly Thuc pham va Dugc pham Hoa Ky (FDA) da cho phép st
dung thude IL-2 lidu cao trong diéu tri bénh ung thu. Dé c6 thé san xuit dugc san pham 1L-2 tai Viét Nam,
chiing t3i d3 tién hanh dinh hudéng nghién ciru méi tao san phém IL-2 tir té bao E. coli. Pinh huong nay dugc
dya trén san pham protein biéu hién dudi dang thé vai va khong dung hop voi bit ky protein ndo khac. San
phém IL-2 ¢ thé thu nhan duoc bang phuong phap tinh ché protein bién tinh dé gizm bot cac protein dang tan
khéc clng tdn tai trong san pham biéu hién ctia té bao E. coli. Cong trinh nay trinh bay két qua cna viée biéu
hién gen il-2mn. Dé co thé thiét 1ap mot chién luogc hiéu qua cho tinh ché IL-2 tai t§ hop, IL-2 dugc biéu hién
trong té bao E. coli BL21 (DE3) duéi dang don. Dua vao trinh tw DNA c6 sin trong vector pET32-Trx-
IL2MN, gen il-2mn dwoc nhin 1én d& dang bang k§ thuit PCR véi cip mdi dic hidu va duoc tao dong trong
vector pET22b(+). Sau khi bleu hién trong méi truéng LB, ket qua thi nghlem d3 chi ra diéu kién dé tiét duoc
san pham IL-2 t4i t& hop nén tién hanh tai nhiét 46 37°C véi ndng dd cudi cing 1 mM cta chit cam tmg IPTG
va thot diém dé cam u'ng tai mat do té bao cao (OD gy tir 0,9 té1 1,2). Sén pham biéu hién con chimg minh rang
hau hét luong IL-2 biéu hién dugc déu tn tai dusi dang khéng tan. Dang sén phém nay 14 hoan toan phu hop

v6i dinh hudng chién Iugc tinh ché protein theo phuong phap bién tinh sau nay.

Tir khéa: Biéu hién gen, Escherichia coli BL21, Interleukin-2, thé vii, ung thu.

DAT VAN BE

Nim 1976, Morgan va dong tic gia da phat hién
ra Interleukin-2 trong qua trinh nghién ctru didu kién
sinh trudng in vitro cia dong té bio tiy xuong
ngudi. Tuy nhién, phai dén nam 1981, cac dic diém
vé sir glycosyl héa trong céu tric ciia IL-2 méi duoc
phat hién (Robb ef al,, 1981). Sau d6, IL-2 dugc tach
chiét (Smith et al., 1983) va dugc tao dong gen ma
héa cho protein tir cDNA (Taniguchi et al., 1983).

Hién nay, IL-2 da dugc tim hiéu kha 13 vé ciu
triic va chirc ning dbi véi co thé ngudi. Vé co ban,
IL-2 1a cytokine dau tién tao ra do qua trinh dap tmg
mién dich véi su lan rong, biét héa va séng sét cua
dong t& bao T trinh dién khang nguyén. N6 ciing
dong vai trd quan trong di véi cac dong té bao khac
nhu té bao B, té bao giét tr nhién (NK) va cac dong
té bao T mang chirc nang diéu khién khac dé kich
thich hé mién dich cua co thé (Stauber et al., 2006).
IL-2 di duogc chimg minh 13 cé hiéu qua cao trong
viée didu tri bénh, bao gdm ung thu phéi, ung thu

bach cAu, ung thir budng trimg. .. dic biét 1a ung thu
than va u hic t5. M6t vai md hinh nghién ciru trén
chudt d3 cho thdy rang, qué trinh di can & gan, phdi,
va da bi ddy Wi sau khi xtr 1y véi IL-2 (Vuky,
Motzer, 2000). Ngoai ra, IL-2 khéng chi dugc s
dung trong didu tri bénh ung thu ma con duogc sir
dung trong viéc chira tri cho ngudi bi nhiém virus
HIV. Liéu phép sir dung IL-2 nay gitip b tro cho hé
mién dich cia bénh nhan nhiém HIV. Qua trinh st
dung IL-2 kéo dai gip sb luong cac dong té bao
CD38+, CD8+ ting lén. Do d6, t& bao CD4+ cling
tang 1én trong qua trinh diéu tri bénh nhan véi IL-2,
dong thoi lam giam sy chét cta té bao va kéo dai
thoi gian séng cho bénh nhéan (Vento et al., 2006).

Nim 1992, Cuc Quén 1y Thuc phim va Duogc
phim Hoa Ky (FDA) di cho phép sir dung IL-2 taj t&
hop trong viéc chira tri ung thu (Safar, Junghans,
2000). K& tir d6 dén nay, IL-2 da dugc san xuit dang
thuong pham boi nhiéu cong ty trén thé gidi, vi du
nhu IL-2 cta cdng ty Chiron (M) ¢6 tén thwong mai
14 Proleukin®[L-2. Tuy nhién, véi gia thanh kha cao,
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viéc nhap khu dé ap dung san pham IL-2 nay vao diéu
tri gép nhiéu khé khin, dic biét la véi viée diéu tri véi
lidu lugng cao. Chinh vi vdy, muc tidu clia cong trinh
nghién ctru nay 12 biéu hién san pham IL-2 t4i t5 hop
duéi dang don dé tao diéu kién thuan loi cho qué trinh
tinh ché tao san pham IL-2 thuong mai tai Viét Nam.

Ciing nhim tao san phim IL-2 t4i t6 hop, truéc day
chiing t6i tién hanh biéu hién IL-2 trong té bao E. coli
dudi dang dung hop véi thioredoxin (Pang Tran Hoang
et al., 2005). Tuy nhién, hiu suét thue t& dé thu hdi
duoc san pham IL-2 dang don la kha thdp, anh huéng
dén gia thanh san phim néu dugc thuong mai hoa. Do
do, dé c6 thé ti wu san phim cu01 cung, cong trinh nay
tién hanh bidu hién tao IL-2 tai t& hop, khong dung hop
véi bit ki doan protein nao khac.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vat

Trong nghién ciru ndy, chung E. coli BL21
(DE3) [F-omp hsd SB (rBmB) gel dem (DE3) plysS
(Caml)] (Novagen) dugc su dung lam t€ bao biéu
hién.

DNA va hé vector

Plasmid pET22b(+) dugc st dung lam vector
biéu hién gen trong té bao E. coli BL21 (DE3)
Plasmid pET32-Trx-IL2MN chira trinh tr DNA ma
héa cho gen il-2mn duoc sir dung lam khuén dé nhan
gen (Ding Tran Hoang et al., 2005).

Thiét ké hé vector biéu hién mang gen il-2mn
(pET22-IL2MN)

T vector PET32-Trx-ILZMN, gen il-2mn dugc
nhén 1€n v6i s6 luong l6n bang ky thuat PCR. Trinh
tr DNA cia cip moi trong ky thudt nay do
Amersham Pharmacia Biotech téng hop va duoc the
hién chi tiét dudi day. K§ thuat PCR ciing duoc tién
hanh gidng theo Pang Trin Hoang va dong tac gia
(2005).

Mbi xubi:
5’ggtggtcatatggcacctacttcaagttct 3°;
Ndel
Mbi nguoc :
5’aggcggccgetcaagttagtgttgagatgatgetttgegaaaal’.
Notl

San phém PCR dugc ‘tinh sach nho C@F
QIAquick (QIAGEN) va cat bang 2 enzyme han ché
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Ndel va Notl (Fermentas). Ghép nbi doan gen da xur
ly enzyme han ché trén véi vector bidu hién
PET22b(+) bing T4-ligase (Fermentas) San pham
noi ghep dugc bién nap vao té bao E. coli BL21 dé
tién hanh chon loc dong té bao mang vector chira gen
mong muén. Cit kiém tra cac dong plasmid da chon
Joc duoc biang cap enzyme han ché NotI va Psd. San
phim cét duoc kiém tra trén gel 0,8% agarose dé xac
dinh két qua ndi ghép gen nay.
Biéu hién gen

Dong té bao biéu hién E. coli BL21 mang vector
c6 chura gen il-2mm mong muén duoc nudi cy trén
mdi truong LB long de tién hanh kiém tra kha nang
biéu hién protein tai t& hop. Sau khi nuéi cdy qua
dém, dong té bao nay dugc cdy chuyén sang moi
trudmg LB long méi véi ty 18 1/100. Nubi ciy té bao
bidu hién & nhiét 6 37°C cho dén khi OD tai buéc
soéng 600 nm cua mdi trudng nudi ciy dat gia tri tir
0,9 dén 1,2 thi cam (mg. Chat cam (g vé6i hé biéu
hién nay 1a IPTG v6i nong d6 cudi cling 13 1 mM.
Nhiét do biéu hién tdi wu dé ching biéu hién tiét
protein t4i t6 hop 13 30°C. San phdm biéu hién dugc
kiém tra trén gel 12,6% polyacrylamide.

Western blot

Sau khi dién di polyacrylamide dé klem tra san
pham protein tai to hop, protem nay tlep tuc duoc
kiém tra kha ning gan két mién dich bing phuong
phap Western blot. V& co ban, k¥ thuét nay gidng
nhr d3i mé ta truéc ddy (Trin Ngoc Tén et al,
20070). Tuy nhién, trong thi nghiém nay, khang thé
1 dwoc sit dung 14 khang thé khang IL-2 cha ngudi
va duoc san xuat tir chudt. Do pha loing ciia khang
thé nay 1a 10000 lan. Khang thé thir 2 1a khang thé
khang chudt da dugc cong hgp vdi alkaline
phosphatase dung d& nhan biét. D pha loang cua
khang thé 2 cfing 14 10000 14n. Co chét cho phan tmg
hién mau 1a BCIP (5-bromo-4chloro-3-indolyl
phosphate) va NBT (nitro blue tetrazolium). K&t qua
ctia k¥ thust nay duoc xac dinh trén thiét bj soi gel
bing 4nh sang thudng.

KET QUA

Thiét ké hé vector biéu hién mang gen il-2mn
(pET22-IL2MN)

Qua trinh thiét k& duoc bat dau bing viéc nhan
gen il-2mn bang ky thuat PCR Véi co so 1a vector
mang gen il-2mn d& c6 san pET32-Trx- IL2MN
chiing t61 thiét ké trén cip mdi dic hiéu dé tién hanh
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nhin gen bang ky thuét PCR. Hon nira, dé tao diéu
kién chuyén gen truc tiép vao vector biéu hién tir san
phim PCR dong thdi xac dinh ding chidu dé néi
gen, trén cdp moi xudi ngugc dugc thiét ké thém véi
2 diém cit cia enzyme han ché Ndel va Nofl. Két
qué nhén gen cho thiy di nhin dugc doan DNA ¢6
kich thu6c khoang phu hop véi chleu dai cua gen il-
2mn. Do d6, sin phim DNA nay tiép tuc dugc tinh
sach de loai cac thanh phén khéng mong mudn trudce
khi cit bang cdp enzyme han ché Ndel va Notl cho
phan img noi ghép gen.

Két qua cia qué trinh néi ghép gen il-Zmn vao
vector pET22b(+) dugc xéac dinh bang c4ch bién nap
san pham ndi ghép gen vao té bao E. coli BL21. Sau
do, tach chiét DNA plasmid dé cét va kiém tra. Theo
tinh toan, khi cit kiém tra plasmid chira gen il-2mn
béng hai enzyme han ché Pstl va Ndel s& thu dugc
doan DNA c6 kich thuéc khoang 1,7 kb. Néu vector
khéng mang gen ngoai lai, khi cit bang hai enzyme
trén sé thu dugc doan DNA chi ¢6 kich thuée 1a 1,3
kb. Két qua kiém tra san phim cit di khing dinh,
gen il-2mn d3 dugc ndi ghép dung trong vector
pET22b(+) duoc dat tén 1a pET22-IL2MN.

Biéu hién gen il-2mn trong té bao E. coli BL21

Sau khi thiét k& dwoc vector biéu hién gen
pET22-IL2MN, cac dong t& bao mang vector nay
duoc tiép tuc bidu hién trén moi truémg LB. Qua
trinh bidu hién nhu da miéu ta & phan phwong phap.
Chon ngu nhién 4 dong té bao dé biéu hién thir. Sau
do, kiém tra két qua biéu hién bang dién di trén gel
polyacrylamide va Western blot (Hinh 1).

Véi 4 dong té bao duoc chon, dong 1 (dudng
chay 1) cho kha nang biéu hién manh hon ca. Thé
hién trén hinh [ 1a bing protein cé kich thudc mong
muén (khoang 15 kDa), c6 d6 ddm nét nhét ca trén
dién di polyacrylamide (Hinh 1A) va trén mang lai
Western blot (Iinh 1B). Dong té bao 2 va 3 ciing
cho san phém protein tai t& hop nhung kha ning biéu
hién kém hon. Vi két qua nay, ching t6i khing dinh
da biéu hién thanh céng IL-2 tai t hop duéi dang
don, ddng thoi chon dong té bao sb 1 lam ching gbc
cho qué trinh 1én men, biéu hién lugng I16n protein
tai t6 hop sau nay.

Trong qué trinh b1eu hién protein tai t6 hop, mét
van dé quan trong chn chu y la tinh tan cta protein
trong san pham protein tbng s6. Vi vay, tinh tan cda
san pham biéu hién IL-2 d4 dugc kiém tra trén hinh
2. Két qua cho théy, bing protein dam nét ¢6 kich
thuéc khoang 15 kDa & duong chay sé 2 (protein

tong so) Ién hon & dudng chay s6 3 (protein dang
tan). Két qué nay da cho phép khang dinh, hiu hét
san phim biéu hién IL-2 tai td hop tdn tai dudi dang
thé vui, hay con goi 14 dang khong tan.
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Hinh 1. Kiém tra s biéu hién gen i-2mn. A. Két qua dién
di trén gel 12,6% polyacrylamide. B. Két qua Western blot.
1 - 4: Cac dong E. coli mang vector pET22-IL2MN; 5.
Thang protein chuén; 6. IL-2 chuén.

Hinh 2. Kiém tra tinh tan cta san pham biéu hién IL-2 trén
gel polyacrylamide 126%. 1. Thang protein chuan
(Fermentas); 2. Protein tng s8; 3. Protein pha tan.

THAO LUAN

Trong cong trinh nghién ciru nay, trinh tu gen
il2-mn trong vector pET32-Trx-IL2MN 14 trinh tu
nucleotide da tach dong tir t& bao lach cua ngudi
Viét Nam, duoc bién ddi so véi gen gbc 14 il-2 (Ding
Trén Hoang et al., 2005; Vii Minh Duc et al,, 2005).
Céc bién ddi trong trinh tu amino acid déu nhdm
muc dich ti wu cho san phdm IL-2 thwong mai. Cac
vi tri bién déi do nhu sau: Ser® thanh Leu®, Cys'®
thanh Ser'”’, va Leu'” thanh Ser'. Dic biét, vi tri
bién dbi 125 ¢6 ¥ nghia quan trong trong qua trinh
hinh thanh ciu tric ding cua IL-2 ma van giif
nguyén hoat tinh sinh hoc vén ¢ cua protein tai td
hop nay.
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ViIL-2 la protein c6 ngudn gbe tir ngudi nén khi
biéu hién trong t€ bao sinh vat nhdn so la E. coli, kha
nang biéu hién thuong khong cao. Pé khic phuc
nhuoc diém nay, mdt s6 cong trinh nghién ciru khac
d3 tién hanh biéu hién dung hop véi mét protein
khac, vi du nhu dung hop v6i thioredoxin (Péng
Tran Hoang et al, 2005), collagen (Hayashi et al,
2005)... Su dung hop nay di gitip cho kha néng biéu
hién tao san phim protein lai.

Tuy nhién, yéu ciu dit ra voi mét san pham
protein tai t6 hop sir dung lam dwoc phém dac biét
1a sir dung lam thudc tiém trén co thé nguoi, tinh an
toan va cong hiéu 1a diéu kién bit bude. Do viy, dé
tao ra san pham IL-2 stv dung lam thude tiém, cac
protein lai déu phai tién hanh cét bo phan protein
dung hop véi IL-2 dé c6 thé tao ra san phim IL-2
dang don. Chién luoc nay la hoan toan hop ly néu
chi quan tdm dén san pham IL-2 cudi cling ma khéng
quan tdm dén higu suat kinh té dé tao ra IL-2 dang
don. Trong cbng trinh nghién ciu cua Dang Tran
Hoang va déng tac gia (2005), mirc do biéu hién
vwot mirc cta protein lai 13 tét. So sanh mirc biéu
hién d6 véi mirc biéu hién nay cho thdy mirc d¢ bidu
hién 14 xép xi nhau. Tuy nhién, dé tao ra IL-2 dang
don, bét bubc can phai c6 qua trinh tinh ché va cét
protein lai bing enzyme c6 ban chit 1a protease
(enterokinase). DPay la mét enzyme di duoc thuong
mai héa nhumg c6 gia thanh kha cao. Hon nira, thyuc
t& thi nghiém ciing cho thiy, kha nang cét protein
cua enzyme nay la thap. Mic di san pham cudi cung
van cho ra san phdm IL-2 dang don nhung hiéu suét
tao ra san pham nay khéng cao.

D6i véi qua trinh biéu hién IL-2 dang don cua
cong trinh nghién ciru nay, chung ti da dat dugc két
qua kha quan. D¢ khic phuc nhugc diém gay déc véi
te bao chu E. coli cua IL-2, protein ndy duoc tién
hanh biéu hién dudi dang thé vii. Dang protein nay
14 phi hop véi dinh huéng chién lwoc tinh ché
protein theo phuong phap bién tinh sau niy. Qua
trinh biéu hién dugc tién hanh nhanh tai nhiét do
sinh truéng t6i wu cua vi khuin E. coli (37°C). Hon
nita, ndéng d6 chit cam tmg IPTG (1 mM) va mat d
quang hoc cua té bao nudi ciy khi tién hanh cim tmg
(0,9 - 1,2) déu cao hon binh thuong (0,6 - 0,8). Su
két hop cac diéu kién biéu hién d6 1 téc d¢ biéu hién
tao san pham dién ra nhanh va manh hon. Do d6, san
pham protein tao ra thuong t6n tai & dang thé viii. Sur
biéu hién nhu di miéu ta trong phan két qua di cho
thiy su ket’ hop cac diéu kién trong biéu hién 1a hop
1y. San phim protein thé vii dung véi dinh hudng
chién Iugc tinh ché theo phuong phap bién tinh
(Weir, Sparks, 1987).
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Nhu vdy, trong cong trinh nay, dé c6 thé bidu
hién gen zl 2mn thanh cong dudi dang don, san pham
IL-2 tai t hop dwoc kich thich biéu hién ra dudi
dang thé vii. Qua trinh biéu hién nay dwoc dién ra
nho sy két hop cia cac yéu t6 khac nhau nhu nhiét
d6, ndng d6 chit cam tmg, va méat do té bao dé cam
ung.

Lai cam on: Cong trinh dwgc thee hién bang sy tdi
tro kinh phi cia dé tai “Nghién ciu danh gia hiéu
lwe cia Interleukin-2 tdi t6 hop sin xudt tai Vit
Nam ding trong hé tro diéu tri ung thu” md sé
KC04.21/06-10, do PGS. TS. Truong Nam Hdi lam
chu nhiém.
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EXPRESSION OF HUMAN IL-2 GENE IN ESCHERICHIA COLI

Tran Ngoc Tan', Vu Minh Duc', Le Thi Lan Anh%, Bui Khanh Chi’, Truong Nam Hai" *

!Institute of Biotechnology, Vietham Academy of Science and T echnology
?Hanoi University of dgriculture, Vietnam Ministry of Education and Training

SUMMARY

Interleukin-2 (IL-2) is historically known as a T-cell growth factor. It is a central regulator in the immune
system and mediates its effects. Administration of high or intermediate doses of exogenous IL-2 has been used
as an anti-tumor treatment in humans, especially for renal and melanoma. Therefore, in 1992, the high-dose of
recombinant IL-2 was approved by the Food and Drug Administration (FDA) to use for cancer treatment. In
order to develop recombinant IL-2 in Vietnam, we established a new strategy to express IL-2 protein from E.
coli. In this strategy, IL-2 which was not fused with any other protein, was expressed as inclusion bodies. The
recombinant protein was recovered efficiently by the method of denatured purification to separate recombinant
IL-2 from other unexpected soluble proteins expressed in E. coli cells. In this report, the result of human il-2mn
gene expression was shown. Based on the available pET32-Trx-IL2MN plasmid, the gene sequence was easy
to amplify by PCR with specific primer pair and cloned into pET22b(+) vector in E. coli BL21 cell. After
expression in LB medium, the experiment result showed that the optimal conditions to express recombinant IL-
2 should be at 37°C with 1 mM final concentration of inducer isopropyl-beta-D-thiogalactopyranoside (IPTG)
and the point to start induction at high cell density (OD ¢y from 0.9 to 1.2). This result also demonstrated that
most expressed recombinant IL-2 was in the form of inclusion bodies as the purifying strategy expected.

Keywords: Cancer, Expression, Escherichia coli BL21, Inclusion body, Interleukin-2
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