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ABSTRACT

Immunotherapy using interleukin 2 (IL-2) was approved by FDA for the
treatment of some solid tumors and for the combination with AIDS/HIV s
HAART. In order to produce recombinant interleukin 2 with low price, the
project was initiated to clone and express IL-2 in Escherichia coli. The il2
gene was amplified by PCR, using the pIDT-IL2 as template with two
specific primers (IL2-F and IL2-R) containing BamHI and Ndel sites. The
PCR product was digested with BamHI and Ndel then inserted into an
expression vector pET-His to construct a recombinant plasmid termed
PET-il2 capable of expressing IL-2 under the control of T7 promoter. The
recombinant plasmid pET-il2 was transformed into E. coli strain
Origami(DE3) to form the Origami(DE3)/pET-il2 clone. This clone was
cultured and induced with 0.5 mM IPTG over-expressed IL-2 protein as
inclusion body in cytoplasm. The expressing of the target protein was
confirmed by SDS-PAGE and Western Blot with anti-IL2 antibody.

TOM TAT

Liéu phdp mién dich sir dung interleukin 2 (IL-2) dd dwoc FDA chdp thudn
sit dung cho viéc diéu tri mét s6 bénh ung thu va hé tro diéu tri HIV/AIDS.
Nham muc tiéu san xudt IL-2 tdi t6 hop voi gia thanh re, dé tai dwoc trién
khai nham dong héa va biéu hién IL-2 trong Escherichia coli. Gen il2 duoc
khuéch dai bang phwong phip PCR sir dung khuén la plasmid pIDT-112
VOi cap moi dic hiéu IL2-F va IL2-R chita vi tri nhédn biét cia enzyme
BamHI va Ndel. San pham khuéch dai dwoc xit Iy véi enzyme BamHI va
Ndel va chén vao vector biéu hién pET-His tao nén plasmid tdi t6 hop pET-
iI2. Plasmid pET-il2 duwoc bién nap vao E. coli Origami(DE3) tao nén
dong tdi t6 hop Origami(DE3)/pET-il2. Dong té bdo nay khi duoc cim
ung biéu hién bcing 0,5 mM IPTG da tao protein IL-2 biéu hién vueot mirc
o dang thé vili trong té bdo chat. Su biéu hién protein muc tiéu duoc kiém
chitng bang SDS-PAGE va lai Western véi khéang thé khéng protein IL-2.

Trich dén: Ngoé Thi Kim Hang, }\Iguyén Phan Vién Phuong, Tran Ngqyén Thao Swong va Tran Vin Hiéu,
2020. Tao dong va biéu hién interleukin 2 (IL-2) ngudi téi to hop trong Escherichia coli. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 56(2B): 53-58.

1 MO DPAU

Ngay nay, su phat trién cuay hoc tuy da dat duoc
nhiéu thanh tyu to 16n nhung ung thu van 1a van dé

y té lon ddi voi nhan loai va dong thoi ciing la théch
thirc doi v6iy hoc. Moi ndm the gidi c6 thém khoang
12,7 triéu truong hop ung thu mac méi duge phat
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hién va 7,6 triéu bénh nhan t&r vong do ung thu
(Globocan, 2018a). Trong d6, riéng tai Viét Nam
hang nam c6 khoang 150.000 - 200.000 ngudi mic
bénh ung thu méi va c6 khoang 75.000 - 100.000
ngudi tir vong vi bénh nay (Globocan, 2018b). Gan
day, liéu phap mién dich dugc khing dinh 1a mot
phuong phap mai ¢6 hiéu qua trong diéu tri ung thu
khi dugc sir dung riéng 1& hodc két hop véi cac
phuong phéap phau thuat, hoa tri v xa tri. Liéu phap
mién dich diéu tri ung thu dya trén co so st dung
cAc tac nhan co tac dung ting cudng dap tng mién
dich cua co thé Chéng lai khdi u, ac ché cac nhan to
1am suy giam mién dich di kém véi bénh ung thur va
lam ting cuong tinh khang nguyén cua té bao ung
thu (Rosenberg,SA., 2014; Jaing, Y, et al., 2016).
Phuong phép nay c¢6 nhiing uu diém dang cha y so
V6i cac phuong phap cii nhu diéu tri hi¢u qua trong
treong hop ung thu di can ma cac phuong phap cuc
bo nhu phau thuat va xa tri diéu tri khong hiéu qua
va khong gdy ra tac dung phu nhu rung toc, suy giam
mién dich, viém loét da day di kém véi liéu phap
hoa tri.

Interleukin-2 (IL-2) 1a mot cytokine véi tac dung
diéu hoa va ting cuong kha nang mién dich, 1a nhan
t6 nhan dong va ting cuong hoat tinh gay doc té bao
ctia té bao lympho T hoat hoa, té bao giét ty nhién
(NK), ting cuong kha ning thuc bao cua bach cu
don nhén, kich thich sy téng hop khang thé cua té
bao B va tdng hop cac cytokine thir cap khac nhu
TNF (Tumor Necrosis Factor), INF-y... Véi nhitng
dic diém do, liéu phap mién dich st dung IL-2 da
va dang duoc quan tim nghién ciru, phét trién. Liéu
phap sir dung san pham IL-2 tai t& hop Proleukin
(Cetus corporation) va Teceleukin (Hoffmann-La
Roche) cho két qua diéu tri kha quan dbi véi mot s6
dang bénh ung thu trén cac thir nghiém lam sang va
da dugc FDA cho phép str dung diéu trj u hic to ac
tinh va ung thu biéu mo than di can, ddng thoi co tac
dung lam ting sé lugng té bao T CD4+ khi két hop
Véi liéu phap khang retrovirus hoat tinh cao trong
diéu tri HIV/AIDS (Gaffen and Liu, 2004).

Vé cau triic, IL-2 1a mot glycoprotein dang tiét,
don phén, trong lugng phan tir ciia 1L-2 nam trong
khoang tir 15-18 kDa. Su khac biét vé trong lugng
cua IL-2 1a do mirc do glycosyl héa khac nhau sau
dich ma. Cho dén nay, vai tro cia su glycosyl hoa
van chua duoc biét 13, tuy nhién nhiéu nghién ctu
cho thdy su glycosyl hoa khong can thiét cho chirc
nang sinh hoc cua cytokine nay (Gaffen and Liu,
2004), day 1a mot ddc diém thuan loi cho phép st
dung hé thdng biéu hién prokaryote san xuat IL-2 tai
t6 hop.

54

Tdp 56, S6 2B (2020): 53-58

Hién nay c6 rat nhiéu chung E. coli ding dé biéu
hién protein tai to hop da duoc phat trién va thuong
mai hoa, trong d6 E. coli Origami(DE3) la dang
chung chii phd bién dwoc dung trong biéu hign
protein tai t6 hop co cau trac cau disulfide trong
phan tir. Ching nay mang dot bién khuyét protease
Omp va Lon gitp han ché su thiy phén protein muc
tiéu, dot bién ca hai gen ma hoa cho thioredoxin
reductase (trxB) va glutathione reductase (gor) tang
cuong kha niang hinh thanh cu ndi disulfide trong
té bao chat, c6 sirc séng va kha nang biéu hién manh
(Terpe, 2006). E. coli Origami(DE3) thich hgp voi
vector biéu hién thudc hé théng pET cho phép biéu
hién viot mic protein muc tiéu va han ché téi da su
10 ri phién mi khi khong c6 mat chat cam ng.

Xuét phat tir nhitng két qua diéu tri kha quan ddi
v6i da mot sb dang bénh ung thu, hd tro diéu tri
HIV/AIDS da dugc chung minh qua cac thir nghiém
lam sang va tiém nang ung dung IL-2 tai to hop
trong diéu tri & Viét Nam cling nhu nhiing wu diém
ndi bat cua hé théng biéu hién E. coli, dé tai “Tao
dong va biéu hién protein Interleukin-2 tai to hop
trong té bao E. coli Origami(DE3)” dugc tién hanh
nhu 1 budc dau trong viée xdy dung quy trinh san
Xuét IL-2 cho cac ing dung thir nghiém diéu tri.

2 VAT LIEU VA PHUONG PHAP
2.1 Ching vi sinh vat, plasmid va mdi

Chung chu E. coli DH5a [F, ¢80lacZAM15,
recAl, endAl, hsdR17(rc, m*), phoA, supE44, i,
thi-1, gyrA96, relA1] duoc dung dé dong héa cac
gen  (Takara). Chung  Escherichia  coli
Origami(DE3) [Aara—leu7697, AlacX74,
AphoAPvull, phoR, araD139, ahpC, galE, galK,
rpsL, F'[lac+(laclg)pro], gor522::Tnl0
(TcR)trxB::kan (DE3)] dung dé biéu hién protein.

Plasmid pIDT-IL2 mang doan gen il2 t5i uvu hoa
cho viéc biéu hién ¢ E. coli tdng hop boi IDTDNA
dugc dung 1am khuén trong PCR thu nhan gen il2.
pET-His (Novagen) 1a vector biéu hién & E. coli co
kich thuéc khoang 4636 bp, mang gen khang
ampicilin va promoter T7 cho phép biéu hién protein
muc tiéu trong té bao chat E. coli.

2.2 CAu tric chiing E. coli DH5a mang
plasmid tai t6 hop pET-il2

Quy trinh tao dong E. coli DH50 mang
plasmid tai t6 hop pET-il2 duoc thyc hién nhu sau:
thu nhan gen il2 ma hoéa protein interleukin 2
bang phwong phap PCR tir khudén la plasmid
pIDT-IL2 sir dung cip mdi dac hiéu IL2-F:
CATATGCCAACGTCCTCAAGC va IL2-R:
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GGATCCCTACGTCAGCGTTGAAATG.
Chuong trinh chay PCR: 95°C/5'; 30 chu ky:
94°C/45", 55°C/45", 72°C/45"; két thuc: 72°C/10".
San pham PCR duogc xir Iy v6i enzyme BamHI va
Ndel dé tao dau dinh; thuc hién phan wng ndi gen il2
vao pET-His da duoc cit mo vong bang 2 enzyme
tuong tng dé hinh thanh plasmid tai to hop pET-il2.
Plasmid pET-il2 duoc bién nap vao E. coli DH5a
bang phuong phap bién nap calcium lanh
(Sambrook, J.F., et al., 2001). Dong té bao E. coli
DH5a mang plasmid tai to hop pET-il2 (E. coli
DH50/pET-il2) dugc sang lgc trén moi truong LB
agar chtra ampicillin ndng do cudi 1a 100 pug/ml (LB-
Amp100) va kiém tra dong muc tiéu bang PCR
khuan lac véi cap mdi T7 promoter va T7
terminator. Chuong trinh chay PCR: 95°C/5'; 30 chu
ky: 94°C/45", 50°C/45", 72°Cl45"; két thic:
72°C/10'. San pham PCR duoc kiém tra trén gel 1%
agarose. Cac thé bién nap c¢6 két qua PCR duong
tinh (kich thudc 627bp) dugc tach chiét plasmid
bang phwong phap SDS kiém (Sambrook and
Russell, 2001). Plasmid sau khi thu nhan duoc kiém
tra bang PCR plasmid (sir dung cap moi dac hiéu
cho gen IL2-F - IL2-R va cap moi nam trén plasmid
la T7 promoter - T7 terminator). Nhiing plasmid
duong tinh dugc giai trinh ty vei kit BigDye™
Terminator (Macrogen Inc., Han Quoc) Két qua
giai trinh ty dugc so sanh d6 tuong dong Vi trinh tu
ly thuyét bang phan mém Jellyfish.

Plasmid tai t6 hop pET-il2 sau khi x4c dinh trinh
tu duoc bién nap vao E. coli Origami(DE3). Dong
té bao E. coli Origami(DE3) mang plasmid tai to
hop pET-il2 (E. coli Origami(DE3)/pET-il2) dugc
sang loc trén méi truong LB-Ampl00. Nhiing
khuan lac nao moc dugc trén moi trudng nay S&
duoc lra chon dé cam ung véi IPTG dé kiém tra su
biéu hién protein muc tiéu.

2.3 Xic dinh kha ning biéu hi¢n protein
Interleukin-2 (IL-2) caa ching E. coli
Origami(DE3)/pET-il2

E. coli Origami(DE3) chira pET-il2 (E. coli
Origami(DE3)/pET-il2) dwoc cam tng biéu hién
protein Interleukine-2 (1L-2) theo sy huéng dan cta
cong ty Novagen. Nuéi E. coli Origami(DE3)/pET-
iI2 bang LB-Amp100, lic 250 vong/phut, 37°C dén
khi ODego dat 0,8 — 1,0; b6 sung IPTG dat 0,5 mM
dé cam ung su biéu hién 1L-2, tiép tuc nudi lic thém
16 gid. Thu va rira sinh khéi té bao, huyén phu té
bao trong dém lanh (Tris-HCI 10mM, pH7, 1mM
EDTA), dit trong d4 15 phat, pha té bao bang
Ultrasonic Cell Disruptor (M¥), ly tdm 13.000
vong/phut, 4°C, 10 phat, thu phan doan tan (dich
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n01) va khong tan (thé vui). Tong protein duoc
chuan bi bang cach thém dung dich nap mau, dun
cach thay 5 phat, ly tam 13.000 vong/phit, 4°C, 15
phut, s dung phan dich ndi dé phan tich protein
tong.

Su biéu hién IL-2 dugc phan tich bang SDS-
PAGE 15% theo sy mo6 ta ctia Laemmli (1970)
(Laemmli, 1970) va khang dinh lai bang lai Western
sir dung khang thé dac hiéu khang IL-2 (Abcam) va
phat hién nho khang thé khang khang thé dé IgG-
HRP (Abcam). Phan tram biéu hién cua IL-2 duoc
xac dinh bang pham mém Quantity-One (BioRad),
khéi lugng phan tir IL-2 dugc S0 Vi thang phan tir
lwong thap (Amersham).

3 KET QUA VA THAO LUAN

3.1 Chu tric chiing E. coli DH5a mang
plasmid tai t6 hop pET-il2

500bp
465bp

250bp

Hinh 1: Két qua PCR thu gen il2
Giéng 1, Thang chudn DNA 1kbp plus (Fermentas)
Giéng 2, Chitng am (dung dich phan vmg PCR khéng c6
ban mau pIDT-il2)
Giéng 3, San pham PCR véi méi IL-2F va IL-2R véi ban
mau pIDT-il2

Gen il2 dugc thu nhan bang phuong phap PCR
v6i khudn pIDT-IL2 st dung cap moi dac hiéu 1L2-
F va IL2-R. San pham PCR c6 kich thudc dy kién 1a
465bp (Hinh 1, giéng 3). Gen il2 sau d6 dugc xu ly
v6i enzyme BamH 1 va Nde 1, néi vao vector pET-
His da dwoc cit mé vong bang cic enzyme twong
g tao plasmid tai t6 hop pET-il2. San phim néi
duoc bién nap vao té bao E. coli DH5a bang phwong
phap héa bién nap. Yéu té chon loc duoc sir dung 1a
kha nang khang khang sinh ampicillin. Két qua bién
nap duoc trinh bay trong Hinh 2.
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Hinh 2: Két qua bién nap san pham néi vao
chiing E. coli DH5a

Pia 1, E. coli DH5a khéng bién ngp san pham noi

LB-Amp100

Pia 2, E. coli DH5a dirot bién ngp san pham ndi

Chi nhitng thé bién nap nao nhan plasmid pET-
His méi c6 kha nang khang ampicilin va hinh thanh
khuan lac trén méi trudng c6 chira khang sinh nay
(Hinh 2, dia 2). Cac thé bién nap nay s& duoc kiém
tra bang phuong phap PCR khuan lac dé tuyén chon
dong mang plasmid muc tiéu. Két qua ¢ Hinh 3 cho
thay san pham PCR khuan lac caa thé bién nap bang
cap mdi T7 promoter va T7 terminator cho 1 vach
nam & khoang gitra vach 600 bp va 700 bp cuia thang
chudn, phu hop véi kich thuéc du doan 1a 627 bp
(giéng 3, Hinh 3). Pay la kich thudc cua gen il2
(627bp) va 1 phan trinh ty giita hai mdi trén vector.
Trong khi d6, san pham PCR str dung plasmid pET-
His lam khuon chi cho 1 vach c6 kich thudc 162 bp
(giéng 2, Hinh 3).

750bp 55
— 627bp
500bp
5
g 162bp

Hinh 3: Két qua PCR khuin lac

Giéng 1, Thang chudn DNA 1kbp plus (Fermentas)
Giéng 2, San pham PCR plasmid pET-His
Giéng 3, San pham PCR khudn lac diz tuyén

Nhiing khuan lac ¢6 két qua PCR duong tinh s&
dugc tiep tuc tach chiet plasmid va kiém tra lai dé
khang dinh su ‘hién diér] cua gen il2 bang cach su
dung hai cap moi: cap moi dac hiéu cho gen il2 (IL2-
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F va IL2-R) va cp moi ndm trén plasmid (T7
promoter va T7 terminator). Két qua Kiém tra dugc
trinh bay trong Hinh 4.

San pham PCR ctia pET-il2 (Hinh 4, giéng 4) véi
cap mdi dic hiéu (IL2-F va IL2-R) c6 kich thugc
khoang 500 bp, twong (ng voi kich thusc gen il2
(465bp — gicng 3). Bén canh do, san pham PCR
plasmid tai t6 hop véi cap moi T7 promoter va T7
terminator c6 kich thudc khoang 627 bp tuong ng
véi gen 12 (465 bp) cong 1 phan trinh ty giita hai
mdi trén vector (Hinh 4, gleng 6). Trong khi do, san
pham PCR pET-His (khong mang gen il2) bang cap
mdi T7 promoter va T7 terminator c6 kich thugc
162 bp (Hinh 4, giéng 5).

750bp

500bp S2ip

465bp

250
& 162bp

Hinh 4: Két qua PCR kiém tra plasmid tai té hep
Giéng 1, Thang chudn DNA 1kbp plus (Fermentas)
Giéng 2, San pham PCR plasmid pET-His véi mai IL2-F
va IL2-R

Giéng 3, Gen il2

Giéng 4, San phdm PCR plasmid pET-il2 véi méi IL2-F
va IL2-R

Giéng 5, San pham PCR plasmid pET-His véi mai T7
promoter va T7 terminator

Giéng 6, San pham PCR plasmid pET-il2 véi méi T7
promoter va T7 terminator

Plasmid pET-il2 chira gen muc tiéu il2 dugc giai
trinh tu dé kiém tra do chinh xéac vé trinh tu cling
nhu sy ddng khung dich ma. Trinh tw nhan dugc c6
do twong dong 100% va dong khung dich ma voi
trinh ty 1y thuyét (Dit liéu khong trinh bay).

3.2 Xic dinh kha ning biéu hi¢n protein
Interleukin-2 (IL-2)

Nham dénh gia su biéu hién va tim hiéu dic tinh
hién dién cua IL-2 & dang thé vui hay hoa tan trong
té bao chat, chung E. coli Origami(DE3)/pET-il2
duogc nudi cdy lic trong LB-Amp100 va cam Gng
bang IPTG. Sinh khéi té bao duoc thu nhan sau 16
gio cam tng va chuan bi mau protein téng s, phan
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doan tan (chtra IL-2 dang tan) va phan doan khong
tan (chtra IL-2 dang thé vui). Su hién dién cua IL-2
trong cac phan doan tong, phan doan tan va phan
doan khong tan dugc phan tich bang SDS-PAGE va
lai Western nhu mo ta ¢ Hinh 5.

1 2 3 4 5 6 1 2 3 4 ~

Hinh 5: Két qua di¢n di SDS-PAGE (A) va lai
Western Blot véi khang thé khang IL-2 (B)
Giéng 1, Thang protein phan tir lirong thap
Giéng 2, E. coli Origami(DE3) diegc cam img IPTG
Giéng 3, E. coli Origami(DE3)/pET-il2 khéng cam g
IPTG

Gleng 4, E. coli Origami(DE3)/pET-il2 cam ung IPTG,
mdau protein téng

Gleng 5, E. coli Origami(DE3)/pET-il2 cam uing IPTG,
mdu protein dgng thé viii

Glgng 6, E. coli Origami(DE3)/pET-il2 cam #ng IPTG,
mau protein dgng tan

Két qua phan tich SDS-PAGE cho thiy khi dugc
cam ¢ng bai IPTG, chung tai td hop da téng hop mot
luong lon protein c6 kich thudc khoang 16 kDa
(Hinh 5A, giéng 4), trong khi d6 vach protein nay
khong hién dién trong dich tong khi chang
Origami(DE3) dwoc cam tmg IPTG (Hinh 5A, giéng
1). So sanh v&i khéi luong phén tir Iy thuyét cua IL-
2 khoang 16 kDa cho thay vach protein hién dién
trong dich tong duoc cam tng c6 thé 1a IL-2 ti to
hop biéu hién tir pET-il2. Nham khang dinh vach
protein duoc biéu hién 1a IL-2, SDS-PAGE duoc
phan tich thém bang lai Western véi khang thé dac
hiéu khang 1L-2, trén ban phim xuat hién vach tin
hiéu twong (ng vai vi tri cua vach protein xut hién
trong dich téng protein khi dugc cam tng IPTG
(Hinh 5B, giéng 4), két qua nay khang dinh vach
protein dam xuat hién khi dugc cam tmg chinh 1a IL-
2. Bong thoi, két qua phan tich dién di SDS-PAGE
va lai Western ciing cho thidy chuang
Origami(DE3)/pET-il2 khi khong dwoc cam ung
bang IPTG ciing tao ra mot lugng nho protein muc
tiéu (giéng 3, Hinh 5A va 5B).

Phan tich dic tinh hién dién cua IL-2 trong E.
coli Origami(DE3)/pET-il2 & phan doan protein
khong tan va tan (Hinh 5B, giéng 4 va 5) cho thay
IL-2 biéu hién va ton tai & dang thé vai. Pinh lugng
bing phian mém Quantity-One cho thiy IL-2 biéu
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hién chiém 19,3% tong protein cua té bao E. coli
Origami(DE3)/pET-il2 (Hinh 6, giéng 4) va chiém
68,5% tong lugng protein dugc biéu hién ¢ dang thé
vui (Hinh 6, giéng 5).
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Hinh 6: Két qua dinh lwong sw biéu hién 1L-2
bang phan mem Quantity-One

Giéng 1, Thang protein phan tir lrong thap

Giéng 2, E. coli Origami(DE3) diegc cam ing IPTG
Giéng 3, E. coli Origami(DE3)/pET-il2 khéng cam iing
IPTG

Gleng 4, E. coli Origami(DE3)/pET-il2 cam i#ng IPTG,
mdu protein téng

Glgng 5, E. coli Origami(DES3)/pET-il2 cam ing IPTG,
mau protein dang thé vii

Gig‘ng 6, E. coli Origami(DE3)/pET-il2 cam #ng IPTG,
mau protein dgng tan

Nhiing két qua trén chiing té dé tai da thanh cong
trong viéc tao chung E. coli Origami(DE3)/pET-il2
biéu hién vuot muc 1L-2 ngudi tai to hop.

4 KET LUAN

Chung E. coli Origami(DE3)/pET-il2 da duoc
c4u triic thanh cong va bleu hi¢n protein muc tiéu
IL-2 dang thé vui trong té bao chat véi phan tram
biéu hién dugc tinh toan bang phan mém Quantity
One (BioRad) 1a 19,3% so v&i luong protein tong.
Mic du van con mot lwong nho protein muc tiéu bi
ro ri khi chiing Origami(DE3)/pET-il2 khong dugc
cam ng bang IPTG ching t6 promoter duoc kiém
soat chua dugc chat ché. Tuy nhién, luong protein
nay khong dang ké so véi lugng IL-2 dugc tao ra khi
chung cam ng boi IPTG. Piéu nay ching to viéc
cam ing chang Origami(DE3)/pET-il2 bang IPTG
cho hiéu qua biéu hién dang ké va thu nhan duoc
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mot lugng protein chiém dén 68,5% luong protein
duoc biéu hién ¢ dang thé vui.
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