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TOM TAT 

Interleukin-2 (IL-2) duac biet tdi nhu la kich thich to cho dong te bao T. Nd c6 vai tto tmng tam ttong he 
mien dich va la nhan to tao ra dap iing mien dich tmng gian. Trong dieu tri, viec sir dung lieu cao IL-2 da duac 
chiing minh la co hieu qua cao trong cac phuang phap dieu tri benh ung thu a ngudi, dac biet ttong dieu tri ung 
thu than va u hac to. Vi vay, nam 1992, Cue Quan ly Thuc pham va Dugc pham Hoa Ky (FDA) da cho phep sir 
dung thuoc IL-2 lieu cao ttong dieu tti benh ung thu. De co the san xuat dugc san pham IL-2 tai Viet Nam, 
chiing toi da tien hanh dinh hudng nghien ciiu mdi tao san pham IL-2 hi te bao E. coli. Dinh hudng nay dugc 
dua tten san pham protein bieu hien dudi dang the vui va khong dung hgp vdi bat ky protein nao khac. San 
pham IL-2 co the thu nhan dugc bang phuang phap tinh che protein bien tinh de giam bdt cac protein dang tan 
khac cung ton tai trong san pham bieu hien cua te bao E. coli. Cong trinh nay trinh bay ket qua cua viec bieu 
hien gen il-2mn. De co the thiet lap mpt chien luge hieu qua cho tinh che IL-2 tai to hgp, IL-2 dugc bieu hien 
ttong te bao E. coli BL21 (DES) dudi dang dan. Dua vao trinh tu DNA co san ttong vector pET32-Trx-
IL2MN, gen il-2mn dugc nhan len de dang bang ky thuat PCR vai cap moi dac hieu va dugc tao dong ttong 
vector pET22b(+). Sau khi bieu hien ttong moi trudng LB, ket qua thi nghiem da chi ra dieu kien de tiet dugc 
san pham IL-2 tai to hgp nen tien hanh tai nhiet dp 37°C vdi nong do cuoi cimg 1 mM ciia chat cam img IPTG 
va thai diem de cam iing tai mat do te bao cao (OD goo tir 0,9 tdi 1,2). San pham bieu hien con chimg minh rang 
hau bet lugng IL-2 bieu hien dugc deu ton tai dudi dang khong tan. Dang san pham nay la hoan loan phii hgp 
vdi dinh hudng chien luge tinh che protein theo phuang phap bien tinh sau nay. 

Tir khoa: Bieu hien gen, Escherichia coli BL21, Interleukin-2, the viii, ung thu. 

DAT V A N D E bach cau, ung thu budng tning... dac biet la ung thu 
than va u hac td. Mpt vai mo hinh nghien ciru tten 

Nam 1976, Morgan va ding tac gia da phat hien chupt da cho thay rang, qua trinh di can d gan, phdi, 
ra Interleiikin-2 ttong qua trinh nghien ciiu dilu kien va da bi day lui sau khi xit ly vdd IL-2 (Vuky, 
sinh tradmg in vitro ciia ddng te bao tiiy xuong Motzer, 2000). Ngoai ra, IL-2 khong chi dupc sii 
nguai. Tuy nhien, phai den nam 1981, cac dac diem dung ttong dieu tri benh ung thu ma cdn dupc sii 
ve sy glycosyl hda trong cau tnic cua IL-2 mdi dupc dyng trong viec chiia tri cho ngudi bi nhiem viras 
phat hien (Robb et al, 1981). Sau dd, IL-2 dupc tach HIV. Lieu phap su dung IL-2 nay giup bd ttp cho he 
chiet (Smith et al, 1983) va dupc tao ddng gen ma mien dich ciia benh nhan nhiem HIV. Qua trinh sit 
hda cho protein tir cDNA(Taniguchie? a/., 1983). dyng IL-2 keo dai giiip sd lupng cac ddng t l bao 

TT o .»- .» .- t.-^ I u- ~ ^ ^ CD38-^, CD8-H tang len. Do do, t l bao CD4-H ciing 
Hien nay, IL-2 da duac tim bieu kha ro ve cau .- , . . - ^.j u .»•- ^- u- i. i.- -• TT ^ 

,• , •" _ . i . ,.• , . , . , , i , , tang len trong qua tnnh dieu tti benh nhan VOI IL-2, 
tmc va chuc nang doi vai ca the nguai. Ve ca ban, ^i ., ^ ,, ., i,̂ .̂ ' ",.- u- - i - J -
„ ^ ,, , . ?x ., , , . , * , , dong thai lam giam su chet cua te bac va keo dai 
IL-2 la cytokine dau tien tao ra do qua trinh dap ung .,;;• . x i, u- i. u- ^ir * ^ i '^r\c^£\ 

.•X ,. i ,. , - • , . - , , , X f . thai gian song cho benh nhan (Vento ef a/., 2006). 
mien dich vai su lan rpng, biet hoa va song sot cua 
ddng te bac T trinh dien khang nguyen. Nd ciing Nam 1992, Cue Quan ly Thye pham va Dupc 
ddng vai trd quan trpng ddi vdi cac ddng te bao khac pham Hoa Ky (FDA) da cho phep sit dyng IL-2 tai td 
nhu t l bao B, t l bao gilt ty nhien (NK) va cac ddng hpp ttong viec chua tri ung thu (Safar, Junghans, 
te bao T mang chiic nang dieu khien khac de kich 2000). Ke tit do den nay, IL-2 da dupc san xuat dang 
thich he miln dich ciia ca thl (Stauber et al, 2006). thuang pham bdi nhieu cdng ty tten thl gidd, vi dy 
IL-2 da dupc chiing minb la cd hieu qua cao ttong nhu IL-2 cua cdng ty Chiron (My) cd ten thuang mai 
viec dilu tti benh, bao gdm ung thu phdi, ung thu la Proleukin'^IL-2. Tuy nhien, vdd gia thanh kha cao, 
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viec nhap khau de ap dung san pham IL-2 nay vao dieu 
tri gap nhieu khd khan, dac biet la vdd viec dieu tri vdd 
lieu lupng cao. Chinh vi vay, muc tieu ciia cong trinh 
nghien ciiu nay la bieu hien san pham IL-2 tai to hop 
dudi dang dom de tao dieu kien thuan loi cho qua trinh 
tmh che tao san pham EL-2 thuang mai tai Viet Nam. 

Cimg nham tao san pham IL-2 tai td hpp, trade day 
chiing tdi tien hanh bieu bien IL-2 ttong te bao E. coli 
dudi dang dung hpp vdd thioredoxin (Dang Tran Hoang 
et al, 2005). Tuy nhien, hieu suat thye te de thu hoi 
dupc san pham IL-2 dang don la kha thap, anh hudng 
den gia thanh san pham neu dupc thuang mai hda. Do 
dd, de cd the toi uu san pham cudi cimg, cdng trinh nay 
tien hanh bieu hien tao IL-2 tai td hpp, khdng dung hpp 
vdd bat ky doan protem nao khac. 

VAT LIEU VA PHUONG PHAP 

Chiing vi sinh vat 

Trong ngbien ciiu nay, chung E. coli BL21 
(DE3) [F-omp hsd SB (rBmB) gel dem (DE3) plysS 
(Caml)] (Novagen) dupc sit dung lam te bao bieu 
hien. 

Ndel va Noil (Fermentas). Ghep nil doan gen da xii 
ly enzyme ban chi tten vdi vector bieu hien 
pET22b(+) bing T4-ligase (Fermentas). San phim 
ndi ghep dupc bien nap vao te bao E. coli BL21 de 
tien hanh chpn lpc ddng tl bao mang vector chita gen 
mong muon. Cat kiem tra cac ddng plasmid da chpn 
lpc dupc bang cap enzyme ban che Noil va Pstl. San 
pham cat dupc kiem tra tren gel 0,8% agarose de xac 
dinh ket qua ndi ghep gen nay. 

Bieu hien gen 

Ddng te bao bieu hien E. coli BL21 mang vector 
cd chiia gen il-2mm mong mudn dupc nuoi cay tten 
mdi tradmg LB ldng de tien hanh kiem fra kha nang 
bieu hien protein tai td hop. Sau khi nudi cay qua 
dem, ddng te bao nay dupc cay chuyen sang mdi 
tradmg LB ldng mod vdd ty le 1/100. Nuoi cay te bao 
bieu hien d nhiet dp 37°C cho den khi OD tai budc 
sdng 600 nm ciia mdi trudng nudi cay dat gia tri tit 
0,9 den 1,2 thi cam img. Chat cam ung vdd he bieu 
hien nay la IPTG vdi ndng dp cudi cung la 1 mM. 
Nhiet dp bieu hien toi uu de chiing bieu hien tiet 
protein tai td hop la 30°C. San pham bieu hien dupc 
kiem tta tten gel 12,6% polyacrylamide. 

DNA va he vector 

Plasmid pET22b(-i-) dupc sit dyng lam vector 
bieu hien gen frong te bao E. coli BL21 (DE3) 
Plasmid pET32-Trx-IL2MN chiia trinh ttt DNA ma 
hda cho gen il-2mn dupc sit dung lam khudn de nhan 
gen (Dang Tran Hoang et al, 2005). 

Thiet ke he vector bieu hien mang gen il-2mn 
(pET22-IL2MN) 

Tir vector pET32-Trx-IL2MN, gen il-2mn dupc 
nhan len vdd so lupng ldn bang ky thuat PCR. Trinh 
ty DNA cua cap mdi trong ky thuat nay do 
Amersham Pharmacia Biotech tdng hop va dupc the 
hien chi tiet dudd day. Ky thuat PCR ciing dupc tien 
hanh gidng theo Dang Tran Hoang va ddng tac gia 
(2005). 

Mdi xudi: 
5'ggtggtcatatggcacctacttcaagttct 3'; 

Ndel 
Mdi ngupe : 
5' aggcggccgctcaagttagtgttgagatgatgctttgcgaaaa3'. 

Noil 

San pham PCR dupc tinh sach nhd cpt 
QIAquick (QIAGEN) va cat bang 2 enzyme ban che 

Western blot 

Sau khi dien di polyacrylamide de kiem tta san 
pham protein tai td hop, protein nay tiep tuc dupc 
kiem tta kha nang gan ket mien dich bang phuang 
phap Westem blot. Ve ca ban, ky thuat nay gilng 
nhu da md ta trade day (Tran Ngpc Tan et al, 
20070). Tuy nhien, ttong thi nghiem nay, khang the 
1 dupc sii dung la khang the khang IL-2 cua ngudi 
va dupc san xuat tir chupt. Dp pha loang ciia khang 
thl nay la 10000 lin. Khang thl thii 2 la khang thl 
khang chupt da dupc cpng hpp vdi alkaline 
phosphatase dimg de nhan biet. Dp pha loang cua 
khang thl 2 ciing la 10000 lin. Ca chit cho phan iing 
hien mau la BCIP (5-bromo-4chlcrc-3-indolyl 
phosphate) va NBT (nitro blue tefrazolium). Kit qua 
cila ky thuat nay dupc xac dinh fren thiet bi soi gel 
bang anh sang thudmg. 

KETQUA 

Thiet kl he vector bieu hien mang gen il-2mn 
(pET22-IL2MN) 

Qua trinh thiet ke dupc bat dau bing viec nhan 
gen il-2mn bang ky thuat PCR. Vdi ca sd la vector 
mang gen il-2mn da cd sin, pET32-Trx-IL2MN, 
chiing tdi thilt kl tren cap mli dac hieu dl tiln hanh 
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nhan gen bang ky thuat PCR. Hom niia, dl tao dilu 
kien chuyen gen tryc tiep vao vector bieu bien tit san 
pham PCR dong thdi xac dinh diing chilu dl nii 
gen, tren cap mdi xudi ngupe dupc thilt kl them voi 
2 dilm cit cua enzyme ban chi Ndel va Noil. Kit 
qua nhan gen cho thay da nban dupc doan DNA cd 
kich thudc khoang phii hpp vdi chieu dai ciia gen il-
2mn. Do dd, san pbam DNA nay tiep tuc dupc tinb 
sach de loai cac thanh phan khdng mong mudn trade 
khi cat bang cap enzyme han che Ndel va Noil cho 
phan ling ndi ghep gen. 

Ket qua cua qua trinh ndi ghep gen il-2mn vao 
vector pET22b(+) dupc xac dinh bang each bien nap 
san pham ndi ghep gen vac te bao E. coli BL21. Sau 
dd, tach chiet DNA plasmid de cat va kiem tra. Theo 
tinh toan, khi cat kiem tra plasmid chiia gen il-2mn 
bang hai enzyme ban che Pstl va Ndel se thu dupc 
doan DNA cd kich thudc khoang 1,7 kb. Neu vector 
khdng mang gen ngoai lai, khi cat bang hai enzyme 
tren se thu dupc doan DNA chi cd kich thuac la 1,3 
kb. Ket qua kiem tta san pham cat da khang dinb, 
gen il-2mn da dupc ndi ghep diing frong vector 
pET22b(-^) dupc dat ten la pET22-IL2MN. 

Bieu hien gen il-2mn trong te bao E. coli BL21 

Sau khi thiet ke dupc vector bieu bien gen 
pET22-IL2MN, cac ddng tl bao mang vector nay 
dupc tiep tyc bieu bien tren mdi trudng LB. Qua 
trinh bieu bien nhu da mieu ta d phan phucmg phap. 
Chpn ngau nhien 4 ddng te bao de bieu hien thir. Sau 
dd, kilm tra kit qua bieu hien bang dien di tten gel 
polyacrylamide va Westem blot (Hinh 1). 

Vdi 4 ddng te bao dupc chpn, ddng 1 (duomg 
chay 1) cho kha nang bieu hien manh bom ca. The 
hien tren binh 1 la bang protein cd kich thudc mong 
muln (khoang 15 kDa), cd dp dam net nhat ca tren 
dien di polyacrylamide (Hinh IA) va tren mang lai 
Westem blot (Hinh IB). Ddng te bao 2 va 3 ciing 
cho san phim protein tai td hpp nhumg kha nang bieu 
hien kem hom. Vdi ket qua nay, chimg toi khang dinh 
da bilu hien thanh cong IL-2 tai td hpp dudi dang 
dom, ding thdi chpn ddng te bac sd 1 lam chimg gdc 
cho qua trinh len men, bieu bien lupng ldm protein 
tai td hpp sau nay. 

Trong qua trinh bieu hien protein tai td hpp, mpt 
vin dl quan trpng can chu y la tinh tan cua protein 
trong san pbam protein tong sd. Vi vay, tinb tan ciia 
san phim bieu bien IL-2 da dupc kiem tra tren binh 
2. Kit qua cho thay, bang protein dam net cd kich 
thudc khoang 15 kDa d dudng chay sl 2 (protein 

ting sl) ldn hom d dudng chay sl 3 (protein dang 
tan). Kit qua nay da cho phep kbiiig dinh, hiu het 
san phim bilu hien IL-2 tai tl hpp ton tai dudd dang 
thl vili, hay cdn gpi la dang khdng tan. 

Hinh 1. Kiem tra su bieu hien gen il-2mn. A. Ket qua dien 
di tren gel 12,6% polyacrylamide. B. Ket qua Western blot. 
1 - 4: Cac dong E. coli mang vector pET22-IL2MN; 5. 
Thang protein chuan; 6. IL-2 chuan. 

1 2 3 

Hinh 2. Kiem tra tinh tan cua san pham bieu hien IL-2 tren 
gel polyacrylamide 12,6%. 1. Thang protein chuan 
(Fermentas); 2. Protein tong s6; 3. Protein pha tan. 

THAO LUAN 

Trong cdng trinh nghien ciiu nay, trinh ty gen 
il2-mn trong vector pET32-Trx-IL2MN la trinh ty 
nucleotide da tach ddng tir te bao lach ciia ngudi 
Viet Nam, dupc bien doi so vdi gen goc la il-2 (Dang 
Trin Hoang et al, 2005; Vu Minh Diic et al, 2005). 
Cac bien ddi trong ttinh ty amino acid deu nham 
muc dich tdi uu cho san pham IL-2 thuong mai. Cac 
vi tri bien doi dd nhu sau: Ser '̂ thanh Leu^', Cys'̂ ^ 
thanh Ser'^^ va Leu"° tbanb Ser'^°. Dac biet, vi fri 
bien doi 125 cd y nghia quan trpng ttong qua frinh 
hinh tbanb cau tnic dimg ciia lL-2 ma van giii 
nguyen boat tinb sinb hpc vdn cd cua protein tai td 
hop nay. 
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Vi IL-2 la protein cd ngudn gdc tit ngudi nen khi 
bieu hien trong te bao sinh vat nban sa la E. coli, kha 
nang bieu hien thudmg khdng cao. De khac phyc 
nhupc diem nay, mpt so cdng trinh nghien cuu khac 
da tien hanb bieu bien dung hpp vdi mpt protein 
khac, vi du nhu dung hop vdi thioredoxin (Dang 
Trin Hoang et al, 2005), collagen (Hayashi et al, 
2005)... Sy dung hpp nay da giup cho kha nang bieu 
bien tao san pham protein lai. 

Tuy nhien, yeu cau dat ra vdi mpt san pham 
protein tai td hpp sir dyng lam dupc pham, dac biet 
la sir dung lam thudc tiem tren ca the ngudi, tinh an 
toan va cdng hieu la dieu kien bat bupc. Dc vay, de 
tao ra san pbam IL-2 sit dung lam thudc tiem, cac 
protein lai deu phai tien hanh cat bd phan protein 
dung hpp vdi IL-2 de cd the tao ra san pham IL-2 
dang dan. Chien lupc nay la hoan toan hpp ly neu 
chi quan tam den san pham IL-2 cudi cimg ma khdng 
quan tam den hieu suat kinh te de tao ra IL-2 dang 
dom. Trcng cdng trinh nghien cuu ciia Dang Tran 
Hoang va ddng tac gia (2005), mirc dp bieu hien 
vupt mirc ciia protein lai la tot. So sanh mice bieu 
hien do vdi mirc bieu hien nay cho thay mirc dp bieu 
hien la xap xi nhau. Tuy nhien, de tao ra IL-2 dang 
dom, bat bupc can phai cd qua trinh tinh che va cat 
protein lai bang enzyme cd ban chat la protease 
(enterokinase). Day la mdt enzyme da dupc thucmg 
mai hda nhumg cd gia thanh kha cao. Han niia, thye 
te thl nghiem ciing cho thay, kha nang cat protein 
ciia enzyme nay la thap. Mac dii san pham cudi cimg 
van cho ra san pham IL-2 dang dom nhung hieu suat 
tao ra san pham nay khdng cao. 

Ddi vdi qua trinh bieu hien IL-2 dang don cua 
cdng trinh nghien cim nay, chiing toi da dat dupc ket 
qua kha quan. De khac phyc nhupc diem gay doc vdi 
te bao chil E. coli cua IL-2, protein nay dupc tien 
hanh bieu hien dudi dang the viii. Dang protein nay 
la pbii bop vdi dinh hudmg chien lupc tinh cbl 
protein theo phuang phap bien tinh sau nay. Qua 
trinh bieu hien dupc tien hanb nhanh tai nhiet dp 
sinh tradmg tii uu cua vi khuin E. coli (37°C). Hon 
niia, ndng dp chat cam img IPTG (1 mM) va mat dp 
quang hpc cua te bao nudi cay khi tien hanh cam img 
(0,9 - 1,2) diu cao ban binh thudng (0,6 - 0,8). Sy 
ket hop cac dieu kien bieu bien do la toe dp bieu hien 
tac san pham dien ra nhanh va manh hem. Do do, san 
pham protein tao ra thudmg ton tai d dang thl viii. Sy 
bieu hien nhu da mieu ta trcng phan kit qua da cho 
thay sy ket hop cac dieu kien trong bieu hien la hpp 
ly. San pham protein the vui dung vai dinh hudmg 
chien lupc tinh che theo phuomg pbap bien tinh 
(Weir, Sparks, 1987). 
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BCET LUAN 

Nhu vay, trong cong ttinh nay, de cd the bieu 
bien gen il-2mn thanh cdng dudi dang dom, san pham 
IL-2 tai td bop dupc kich thich bieu hien ra dudi 
dang the viii. Qua ttinh bilu hien nay dupc dien ra 
nhd sy ket hpp ciia cac yeu td khac nhau nhu nhiet 
dp, ndng dp chat cam img, va mat dp te bac de cam 
ling. 

Ldi cam on: Cdng trinh dwgc thuc hiin bdng su tdi 
trg kinh phi ciia di tdi "Nghiin cim ddnh gid hiiu 
luc ciia Interleukin-2 tdi td hgp sdn xudt tgi Viet 
Nam dung trong hd trg diiu tri ung thu" md sd 
KC04.21/06-I0, do PGS TS Truang Nam Hdi ldm 
chu nhiim. 
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EXPRESSION OF H U M A N IL-2 GENE IN ESCHERICHIA COLI 

Tran Ngoc Tan', Vu IVIinh Due', Le Thi Lan Anh^ Bui Khanh Chi', Truong Nam Hai''' 

'institute of Biotechnology, Vietnam Academy of Science and Technology 
Hanoi University of Agriculture, Vietnam Ministry of Education and Training 

SUMMARY 

Interleukin-2 (IL-2) is historically known as a T-cell growth factor. It is a centtal regulator in the immune 
system and mediates its effects. Administtation of high or intermediate doses of exogenous IL-2 has been used 
as an anti-tumor tteatment in humans, especially for renal and melanoma. Therefore, in 1992, the high-dose of 
recombinant IL-2 was approved by the Food and Dmg Administtation (FDA) to use for cancer tteatment. In 
order to develop recombinant IL-2 in Vietaam, we established a new strategy to express IL-2 protein from E. 
coli. In this sttategy, 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(-i-) 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 concenttation of inducer isopropyl-beta-D-thiogalactopyranoside (IPTG) 
and the point to start induction at high cell density (OD ôo from 0.9 to 1.2). This resuh also demonsttated that 
most expressed recombinant IL-2 was in the form of inclusion bodies as the purifying sttategy expected. 

Keywords: Cancer, Expression, Escherichia coli BL2I, Inclusion body, Interleukin-2 
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