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TOM TAT

Interleukin-2 (IL-2) 1a mét cytokine da chirc nang, dong vai trd didu hoa sw nhan lén, biét hoa va didu hoa mién
dich cia nhiéu loai t& bao va vat chd. Trong nghién cu nay, ching ti s& dong héa gene ma héa cho IL-2 cla ga,
biéu hién protein tai t6 hop IL-2 ctia ga va danh gia hoat tinh sinh hoc ciia protein tai t hop IL-2 trén t& bao dong dai
thwe bao. Gen ma hoa cho protein IL-2 cla ga (ma s6 AF000631 trén Ngan hang gen quéc té) duoc tai té hop clng
tin hiéu Trx-Tag thioredoxin vé&i trinh tw nhan biét cta hai enzyme han ché EcoRI & diu 5' va Hindlll & dau 3', dwoc
dwa vao véc to tach dong pCR2.1-TA. Sau d6 toan bd doan DNA dwgc chuyén vao vi tri EcoRI- Hindlll clia véc to
biéu hién pET32a(+) dé tién hanh biéu hién protein tai t6 hop cta gen IL-2 trong vi khuan E. coli BL21. Két qua cho
thdy da biéu hién thanh céng protein tai té hop IL-2 cGa ga trén hé thdng E. coli. Protein IL-2 cGa ga tai t& hop khéng
san sinh doc t6 té& bao, co kha nang kich thich sw nhan I&n va sinh trwéng cla t& bao dong dai thyc bao cla ga.
Protein IL-2 tai t6 hop cha ga kich thich té bao dong dai thwc bao san sinh IFNy, IL-1B va IL-6 mRNA. Két qua
nghién cu cho thay protein IL-2 tai t& hop cla ga c6 hoat tinh sinh hoc tw nhién, dwoc nhan dién béi khang thé
khéng IL-2.

Tur khéa: Escherichia coli, Interleukin-2, ga, cytokines, protein tai t& hop.

Study on Expression of Chicken Interleukin 2 Recombinant Protein and its Modulate
Cytokines Production in Macrophage Cell Line

ABSTRACT

Interleukin-2 is a multifunctional cytokine, which modulates the proliferation and differentiation of various types of
cells and induces cytokines expression. In this study, chicken IL-2 will be cloned, expressed and its functional
characterization was evaluated in Macrophage (HD11) cell line. Genes coding for IL-2 (AFO00631 from GenBank)
linked with Trx-Tag thioredoxin leader and restriction sequences of EcoRI (5’end), Hindlll (3’end) were cloned and
then ligated into a cloning véc tovector pCR2.1-TA. Chicken IL-2 gene was incorporated into pET32a(+) at restriction
sites for the expression of the IL-2 gene in E. coli BL21. Chicken IL-2 recombinant protein produced in E. coli system
showed that it did not produce cytotoxicity and enhanced the proliferation of macrophage (HD11) cell line and
induced IFNy, IL-1B8 va and IL-6 mRNA expression. These results showed that recombinant chicken IL-2 protein
production in E. coli system was possessed natural biological properties and was recognized by specific antibodies
against IL-2.

Keywords: Escherichia coli, Interleukin-2, chicken, cytokines, recombinant protein.

. . . dai thuc bao, cac t&€ bao T lympho (CD4" T, CD8*
1. DAT VAN DE T), t& bao Natural killer (NK) va t& bao dusi gai
Interleukin-2 (IL-2) dudc san xuat bdi cac dugc kich hoat (Itoh & cs., 1985; Mamontov &
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cs., 2019; Reichert & cs., 1999). IL-2 déng vai
trd trong mién dich va tu mién cta co thé; kich
thich san xuat IFN-a dan dén su biét héa ctua
cac t& bao T trg gitp (T helper) dé tré thanh cac
té bao Thl, Th2, Th17 va kich thich san sinh
khang thé chu dong. IL-2 dudc phat hién 1an
diu trén ngudi nam 1976, c6 chiic nang kich
thich su phan chia t& bao (mitose) ctia T lympho
ngudi va hd trg cho su phat trién tiép theo caa T
lympho trong nudi cdy trong phong thi nghiém
(Kawano & Noma, 1996; Lauener & cs., 1995;
Morgan & cs., 1976; Toren & cs., 1995). Su kién
phat hién ra IL-2 ma ldc dau ngudi ta goi la yéu
t6 phat trién t&€ bao T lympho (T cell growth
factor) 1a mot tién bo bude ngoit vé mién dich,
vi 1an dau tién md ra nghién ciiu cac ca thé cua
t& bao T va vai trd cia né trong quan hé véi t&
bao B, dai thuc bao va t& bao NK (Greene & cs.,
1986; Rey & cs., 1984). Nhiéu nghién ctiu da
chtng minh, IL-2 dugc san xudt ti t& bao T
lympho khi ¢é kich thich ctia khang nguyén.
Tuy nhién, trong mét s6 diéu kién nhat dinh, t&
bao B va NK ciing san xuit IL-2, nhung lugng
san xuit ra rat thap. Khi T lympho dudc kich
thich khoang 4 git sau c¢6 thé phét hién thay IL-
2 va dinh cao 1a sau 12 gié (Mamontov & cs.,
2019; Piscitelli & Minor, 1995).

Su hoat dong ctia IL-2 théng qua hé théng
IL-2 receptor complex bao gbm 03 chudi: IL-2Ra
(CD25), IL-2RB (CD122) va IL-2R y (CD132) va
diéu khién mién dich théng qua mot s§ con
duong mién dich chinh (immune signaling
pathways) nhu JAK-STAT, PISK/Akt/mTOR va
MAPK/ERK, qua d6 kich thich t& bao, co thé san
sinh mién dich cha dong, san xudt cac
lymphokin nhu TNFy, TNFa, TGFB, san xuit
cac yéu td kich thich phat trién B lympho nhu
IL-4, IL-6, cac yéu t6& kich thich sinh mau nhu
IL-3, IL-5, GM-CSF (Kampa & Burnside, 2002).
Hién nay, protein tai t6 hop IL-2 duge st dung
nhu mét loai thudc 1am chat dan trong viéc kich
thich mién dich diéu tri ung thu, nhu ung thu t&
bao than, melanoma, bénh phong, leukemia
dong T lympho hodc lam ting mién dich chu
dong cta co thé (McMillan & cs., 1995; Piscitelli

& Minor, 1995; Reichert & cs., 1999; Toren &
cs., 1995).

Trén ga, IL-2 1an diu tién dugc dong héa va
x4ac dinh chiic ndng nam 1997 (Sundick & Gill-
Dixon, 1997), vai trdo cua IL-2 trén ga cling
tuong tu trén dong vat nhu ting hoat héa té&
bao, kich thich su phat trién t& bao lympho T, B
va kich thich vat ch san sinh khang thé chu
dong chong lai cac tac nhan gay bénh nhu bénh
Newcastle va cim gia cAm (Susta & cs., 2015;
Szatraj & cs., 2014). Trong nghién c@iu nay,
chiing t6i sé dong héa gene ma héa cho IL-2 ciaa
g, biéu hién protein tai t6 hop IL-2 cia ga bing
hé théng E. coli, dong thoi kiém tra tinh doc
cling nhu kha ning kich thich sdn sinh mot s6
cytokines ctia protein IL-2 tai t6 hop trén té& bao
dong dai thuc bao (HD11) cta ga.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru
- Plasmid pCR2.1-TA do hang Invitrogen

san xuit dudge st dung lam véc to tach dong
trong t& bao E. coli TOP 10 (Invitrogen, Hoa
Ky). Plasmid pET32a(+) do hing Novagen san
xuét dudc st dung lam véc to biéu hién protein
trong t& bao E. coli BL21 (DE3) (Invitrogen,
Hoa Ky).

- Enzyme han ché& EcoRI, HindIIIl, DNA
marker, protein thang chudn, T4-DNA ligase,
Trizol tach chiét RNA, méi trudng nudi cay té&
bao DMEM va IPTG cua hang Invitrogen
(Hoa Ky).

- Kit tach chiét protein B-PER bacterial
protein extraction, cot sic khi Ni-NTA resin,
mang tham tich SnakeSkinTM dialysis tubing,
¢ ch&t phat trién mau Western Lightning Plus-
ECL, téng hop cDNA bing Maxima First Strand
cDNA Synthesis Kit cia hang Thermo Science
(Hoa Ky).

- Cac héa chéit, sinh phadm khac: khang thé
His-Taq dudc gin HPR (Abcam, Hoa Ky),
SYBR Green Master Mix (Roche, Hoa Ky),
QIAQuick gel extraction kit (QIAgen, Dic).
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Té& bao dong dai thuc bao HD11 va khang
thé don dong khang IL-2 (Mouse Anti-Chicken
IL-2) ctia ga dugc cung cap bdi GS Yeong Ho
Hong, Dai hoc Chung-Ang, Han Qudc.

2.2. Tach RNA tong s6 va sinh tong
hgp cDNA

MAu mb lach cta ga bao quan -80°C dugc
14y ra, nghién trong Nito 1éng cho min, déng
nhat roi hoa vao dung dich Trizol (Invitrogen,
Hoa Ky). Tach chiét RNA va tinh khiét RNA
theo huéng din ctia nha san xudt. Téng hgp
cDNA st dung 2ug RNA téng sé va st dung kit
cDNA synthesis ctia hang Thermo Scientific,
Hoa Ky, theo huéng din ctia nha san xuat.

2.3. Tao dong gen IL-2

Nhan gen bang ky thuat PCR: st dung 2X
Dream Taq Polymeraze (Thermo Scientific, Hoa
Ky), v6i cip mdi dugc thiét k& dua theo trinh tu
cua gen IL-2 kich thuéc 429bp (Bang 1) da dudgc
diang ki trén Ngan hang Di liéu Gen quéc té
NCBI véi s6 dang ki AF000631. Chu trinh nhiét
cia ky thuat PCR: hén hgp dugc bién tinh 6
94°C trong 5 phit, tiép theo 1a 35 chu ki gom
94°C: 30 giay, 56°C: 30 giay, 72°C: 30 giay va
72°C trong 10 phiut. San pham PCR sau d6 dudc
chay dién di trén thach 1,5% agarose. San pham
PCR nhan gen IL-2 cta ga c6 kich thuéc khoang
429bp dudc tinh sach bang QIAQuick gel
extraction kit (QIAgen, Ditic), theo huéng din
cta nha san xudt. San phdm PCR sau khi tinh
sach dudec st dung ngay cho phan tng néi
ghép gen.

Phin ting néi ghép gen vao véc to tach dong
pCR 2.1-TA: San phadm PCR dugc gin vao véc to
tach dong pCR 2.1-TA (Invitrogen, Hoa Ky) sau
d6 dudc bién nap vao t& bao kha bién E. coli
(dong TOP10) ctia hang Invitrogen (Hoa Ky) véi
muc dich chon loc cac dong t& bao mang véc to
tach dong pCR2.1-TA dugc gén thém san pham
PCR. Véc to tai t6 hop dudc tach chiét theo
phuong phap ctua Truong & cs. (2016) va dudc
st dung lam nguyén liéu dé doc trinh tu. Trinh
tu DNA dudc tién hanh xac dinh trén may doc
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trinh tu tu dong theo huéng dan cta nha san
xuat (Gentis, Viét Nam).

2.4. Biéu hién gen IL-2 cua ga trén hé
thong E. Coli

Gen IL-2 cua ga trong véc té tao dong
pCR2.1 dugc 14y ra bang cach xu ly plasmid
pCR-2.1 bang hai enzyme han ché& EcoRI va
HindIII, doan DNA dai khoang 429bp chiia gen
IL-2 ctia ga dudgc thu 18y sau khi chay dién di
san pham cit trén gel agarose va tinh sach bing
bo kit Qiaquick Gel Extraction. Poan gen thu
dugc dudce néi véi vée to pET32a(+) da dude xt Iy
truée d6 bang 2 enzyme han ché trén. Véc to tai
t6 hop pET32a(+) chtia gen méa héa cho protein
lai gitia theriodoxin véi IL-2 (Trx-rchIL2) hoéc
d6i chiing véc to pET32a(+) chi chiia theriodoxin
(Trx) dugc bién nap vao t& bao E. coli BL21
(DE3) va nudi cdy trong moéi trusng LB c¢6 bd
sung Amp (néng do cudi cung la 100 ig/ml) &
37°C. Khi gia tri OD600 cua dich nudi cay dat
0,5; IPTG dudc bé sung vao dich nudi cay t& bao
v6i ndng dd cudi cung 1a 1mM. Cac mau t& bao
duge thu sau 12 gio sau khi cam tng bing IPTG
(Invitrogen) theo phucng phap cta Truong &
cs. (2016).

2.5. Tinh khiét IL-2 protein tai t& hop

Thu vi khuin bing cach ly tdm 3,500
vong/phit trong 30 phit ¢ 4°C. Pha v mang té&
bao thu protein téng s6 bang cach st dung kit
B-PER bacterial protein extraction reagent
(Thermo Scientific). Tinh khiét protein tai t6
hop bang cach st dung cot sic khi Ni-NTA resin
(Thermo Scientific) theo huéng dan ctia nha san
xuat. Loai bd doc t6 endotoxin bang cach st
dung kha nang cin bang dién tich thong qua cac
lan rta bang cac dung dich ria c6 d6 pH khac
nhau da dugc md ta trudc d6 (Truong & cs.,
2016). Protein tai t6 hop dude c¢6 dic bang cach
st dung mang loc ¢6 kich ¢5 16 mang loc 3kDa
(EMD Millipore). Protein tai t6 hop thu dudc
duge d6i dung dich dém bang PBS, pH7.2 st
dung SnakeSkinTM dialysis tubing (Thermo
Scientific) 6 4°C qua dém. Nong do protein IL-2
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tai t6 hop dudc do va tinh todn bing phucng
phéap Bradford.

2.6. Kiém tra tinh dic hiéu cta IL-2 bang
phuong phap Western Blot

Protein IL-2 tai t6 hop sau khi tinh khiét
duge xt 1y bang dém pha mau c¢6 1% SDS va
bién tinh trong 10 phit, roi chay dién di SDS-
PAGE. Cac bang protein duge quan sat sau khi
nhuém Coomassie blue. Sau khi dién di trén gel
12,5% polyacrylamide, cac béng protein dugc
chuyén sang mang PVDF. Céac vi tri khéng c6
protein trén mang dugc phu stia loai béo qua
dém. Tiép theo mang dudc phu khang thé His-
Taq gdn HPR (Abcam, Hoa Ky) hoac khang thé
don dong IL-2 (Mouse Anti-Chicken IL-2)
va cudi cung Goat anti-Mouse IgG (H + L),
HRP (Abcam, Hoa Ky). Phan ting hién mau
v6i cd chat Western Lightning Plus-ECL
(Thermo Scientific).

2.7. Panh gia tinh déc cta protein tai to
hgp IL-2 trén t€ bao dong HD11

T& bao dong dai thuc bao (HD11) dudc cung
cdp boi GS Yeong Ho Hong, Dai hoc Chung-
Ang, Han Quéc. T€ bao dudec nudi trong mdi
truong Dulbecco’s modified Eagle’s medium
(DMEM, Invitrogen) c6 b8 sung thém khang
sinh 100 TU/ml 100 mg/ml
streptomycin va 10% huyét thanh bao thai bé

penicillin,

sach vo trung (FBS, Invitrogen) va nudi ciy
trong diéu kién 5% CO, ¢ 41°C. Protein tai td
hop dugc gdy nhiém trén t& nao HD11 6 mat do
nudi cay 1,0 x 10° t& bao/giéng trén dia té& bao 6
giéng 6 nong d6 25, 50 va 100 ng/ml, t& bao sau
gay nhiém dugc nudi é diéu kién 5% CO, 6 41°C.
Thu t& bao sau giy nhiém sau 6, 12, 24 va 48
gid d€ dénh gi4 doc tinh trén t& bao bing MTT
Cell Proliferation Assay Kit (Abcam, USA) theo
huéng dan cia nha san xuat.

2.8. Panh hoat tinh protein tai t6 hgp IL-2
trén t&€ bao dong HD11

Protein tai t6 hop duge gAy nhiém trén té&
nao HD11 & mat dd nudi cdy 1,0 x 10° t&

bao/giéng trén dia t& bao 6 giéng & néng do 25,
50 va 100 ng/ml, t&€ bao sau giy nhiém dugc
nuoi 6 diéu kién 5% CO, & 41°C. Nong do
protein IL-2 tai t6 hop dudc lua chon dua trén
cac thi nghiém truéc day cta ching t6i (pilot
experiment) da cho thay kha nang kich hoat
mot s6 yéu td kich thich mién dich nhu JAK1/2,
STAT1/3, ERK1/2 trén t& bao dong dai thuc bao
va t& bao dong T lympho. Thu t& bao sau giy
nhiém sau 6, 12, 24 va 48 gis dé danh gia kha
ning kich thich san sinh cta céc cytokine gene
béng phuong phap qRT-PCR.

2.9. Phuong phap quantitative real-time
PCR (qRT-PCR) xac dinh biéu hién cta
cytokine gen

Thu thap t&€ bao HD11 sau giy nhiém, té&
bao dugc rtia qua PBS lanh 2 lan, tach chiét
RNA téng s6 bang TRIzol (Invitrogen) theo
huéng dan ctiia nha san xudt. Téng hgp cDNA,
téng s6 2ug RNA dude loai bd DNA bing cach
thém vao 1,0 don vi (unit) DNase I va 1,0uL of
10 x reaction buffer (Thermo Scientific), sau d6
u 30 phut & 37°C. Dé diing su hoat dong cuaa
DNase I, b sung 1,0pL of 50mM EDTA vao
dung dich va dun 6 65°C trong 10 phut. St
dung san phidm nay dé téng hop ¢cDNA bing
Maxima First Strand c¢cDNA Synthesis Kit
(Thermo Scientific), theo huéng dan cta nha
san xudt.

Dé danh gia mtc do biéu hién cla cic
cytokines, ching t6i thiét k& moi cho phan tng
qRT-PCR st dung phian mém Lasergene
(DNASTAR, Hoa Ky) (Bang 1), va thuc hién
phan tdng qRT-PCR bang cach st dung 2 x
Power SYBR Green Master Mix (Roche, Hoa
Ky), theo huéng dan cta nha san xuit. Gene
GAPDH
dehydrogenase) trén ga dugc st dung 1a gene

(glyceraldehyde-3-phosphate

d6i chting tiéu chudn dé tinh toan mtc do bidu
hién ctia cic gene théng qua quia trinh tiéu
chuédn héa chit lugng RNA. Mic do biéu hién
cua cac gene dugc tinh toAn bang phuong phap
272 thong qua muc do biu hién cta gene doi
ching GAPDH.
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Bang 1. Cac ciap méi trong phan ting nhan gen va realtime PCR

Trinh tw cac cap mdi (5'-3")

M4 s6 truy cap

Gen FIR F: mdi xudi; R: mdi nguoc trén Genbank Tham khéo

GAPDH F TGCTGCCCAGAACATCATCC NM_204305 Truong & cs., 2016
R ACGGCAGGTCAGGTCAACAA

IL-2 cloning F CGGAATTCATGATGTGCAAAGTACTGATCTT AF033563 Nghién ctu nay
R CCAAGCTTTTTGCAGATATCTCACAAAG

IFN-y F AGCTGACGACGGTGGACCTATTATT HQ739082 Truong & cs., 2016
R GGCTTTGCGCTGGATTC

IL-6 F CAAGGTGACGGAGGAGGAC JQ897539 Truong & cs., 2016
R TGGCGAGGAGGGATTTCT

IL-18 F TCGGGTTGGTTGGTGATG NM_204524 Truong & cs., 2016
R TGGGCATCAAGGGCTACA

Hinh 1. (A) San pham PCR nhan gen IL-2, DNA chuéin 100bp;
Puong chay 1, 2: San pham PCR va (B) K&t qua cit kiém tra DNA cac plasmid bing
enzyme EcoR Iva Hind III. M: DNA chuin 100bp; Puong chay 1, 2 la cac plasmid chaa
gene IL-2 sau khi dugc xtt 1y bang EcoR Iva Hind III

2.9. X 1y 6 lidu

S6 liéu duge phan tich bang phuong phap
One-way ANOVA. Cac gia tri trung binh dudgc
so sanh su khéc biét bang phuong phap Tukey’s
multiple comparison test. Sai khac c¢6 § nghia
dugc xac dinh véi P <0,05.

3. KET QUA VA THAO LUAN

3.1. Thiét k& Plasmid mang gen IL-2 ctia ga
dé biéu hién trong E. coli

Gen IL-2 ctia ga c6 kich thuéc khoing
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429bp duge nhéan lén bang ky thuat RT-PCR véi
cidp moi dic hiéu va cac diéu kién nhu da dudc
mo ta trong phan phuong phap. Két qua trén
hinh 1A cho thdy xuat hién mot bing DNA c6
kich thuéc khoang 429bp tuong ducng véi kich
thudc ciia doan gen cin nhan theo thiét ké. Nhu
vay, san phdm PCR thu duge 14 dac hiéu va cb
thé st dung cho phan ting néi ghép gin gen vao
véc td tach dong.

San pham PCR nhén gen IL-2 duge gén vao
véc td tach dong pCR 2.1-TA (Invitrogen) va
dudc bién nap vao té€ bao kha bién E. coli
TOP10. Cac dong t€ bao dugc chon loc theo
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huéng dan cta hang Invitrogen. DNA plasmid
dudc tach chiét va lam sach theo Truong & cs.
(2016). D& xac dinh su c6 mit cia doan gen méi
duge chén trong véc to tach dong pCR 2.1 TA,
DNA plasmid cta cac dong t& bao nay dugc tach
chiét va xt 1y bang enzyme giéi han EcoR I va
Hind III. DNA plasmid cua cac dong té& bao chon
loc sau khi cét bing enzyme EcoR I va Hind III
dudc kiém tra bing dién di trén gel agarose 1%
(Hinh 1B). Két qua dién di d6 trén Hinh 1B cho
thay cac plasmid trén duong chay 1 va 2 sau khi
cit bang EcoR I va Hind III ¢6 viang ra mét bang
¢6 kich thuéc tuong duong véi san phdm PCR
(429bp). Nhu vay, cac dong plasmid nay da dude
gin san pham PCR.

3.2. Xac dinh trinh tu nucleotide cua
gen IL-2

Dé khing dinh san phidm da tach dong la
doan gen ma héa cho IL-2, ching t6i tién hanh
xac dinh trinh tu nucleotide bing phuong phap
gidi trinh tu gen theo huéng dan cta nha san
xudt (Gentis, Viéet Nam). Trinh tu nucleotide
IL-2 ctia ga tach dong dudc so sanh véi trinh tu
gen IL-2 da dang ki trén Ngan hang D liéu
Gen quéc t& NCBI véi s6 dang ky 1a AF000631
va phéan tich bing phidn mém DNA Star va
Clustal-X (Hinh 2). Két qua phan tich trén hinh
2 cho thay, so véi gen IL-2 cia ga da dude ding
ki trén ngan hang dit lidu gen quéc t& véi sb
dang ki AAB63150 thi gen IL-2 cua ga da tach
dong c6 do tuong dong 100%. T cac két qua da
nhan dugc, ching toi rit ra mot s6 két luan sau:
Da tach dong va xac dinh trinh ty doan gen ma
héa cho IL-2 cta ga c6 kich thuéc 429bp (143
amino acid) tit RNA téng s6 cua ga bing ky
thuat RT-PCR. K&t qua phan tich trinh tu gen
cho thdy khong c6 su thay d6i vé amino acid so
v6i trinh tu AAB63150 cta gen IL-2 ctua ga da
duge ddng ky trong Genbank.

3.3. Thiét ké véc to
pET32a(+)/chIL-2

chuyén gen

Nhiing nghién ctiu gan day da chiing minh
ring (Hoang & cs., 2017; Truong & cs., 2018),
biéu hién protein cta mét s6 cytokine gene su

dung véc to pET32a(+) trong t& bao E. coli cho
hiéu qua cao vé sd luong va chat lugng, dic biét
1a don gian dé ap dung. Gen IL-2 va pET32a sau
khi xti 1y v6i EcoR I va Hind III dugc phan tach
trén gel agarose va dudc tinh sach béng kit cta
Qiagen. Ca hai doan DNA pET32a va IL-2 gi6i
han bdi EcoR Iva Hind III c6 kich thuéc 1an lugt
la 6,24kb va 429bp déu dudc cit va tinh sach
hiéu qua. Poan gen IL-2 lan lugt dugc ndi vao
véc to pET32a dé tao thanh véc té pET32a-1L2.

Chon 5 khuén lac duong tinh va thuc hién
phan tng colony PCR véi cip mbi dic hiéu
IL2_F va IL2_R, két qua thé hién trén hinh 3.
Trén hinh 3 cho th4y, cic dudng chay 1-5 déu
xuét hién mot béng c6 kich thude khoang 429bp
tuong ting véi kich thude gen IL2 cua ga dudc
nhan 1én bang cap modi dic hiéu IL2-F/R theo
tinh toan 1y thuyét. Diéu nay chiing t6 da bién
nap thanh céng véc to pET32a/chIL2 vao t& bao
E. coli BL21 (DE3) @& chuén bi cho thi nghiém
tiép theo.

Su ¢6 mit caa gen IL-2 trong véc td biéu
hién dugc kiém tra bing chinh cip enzyme han
ché& EcoR I va Hind III va giai trinh tu gen. Két
qua kiém tra cho th&y khong c6 su thay d6i nao
trong trinh tu cta gen IL-2 trong véc to biéu
hién va trinh tu cic ving néi gifia gen Trx va
IL-2 c6 chta cac diém his-tag va diém cét cho
enterokinase déu chinh x4c nhu du tinh (két
qua khoéng trinh bay).

3.4. Biéu hién va tinh khiét protein
pET32a(+)/chIL-2 tai t6 hop

Theo tinh toan, doan gen chIL2 dugc gin
vao véc to biéu hién pET32a tai vi tri cit cta
enzyme han ché& EcoR I va Hind III sé tao ra
protein lai gitia protein Trx-Tag thioredoxin véi
protein tai t6 hop khi biéu hién. Két qua nhudm
Coomassie trén hinh 4 cho thiy sau cam tng
bang IPTG, truéc tinh khiét xudt nhiéu bing
protein c6 kich thuéc khac nhau va mdot bang
protein khéc cé kich thuée khoang gan 38,5kDa,
va sau tinh khiét biéu hién bing mot bing
protein duy nhat c6 kich thudc khoang 38,5kDa
tuong ting v6i kich thuéce cua IL-2. Két qua nay
phtut hdp véi kich thuéc protein caa IL-2 duge
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biéu hién trong hé théng E. coli st dung véc to ching t6i tién hanh phan tng lai western blot
pET32a(+), trong d6 peptide tin hiéu Trx-Tag dya trén su lién ké&t diac hiéu gifia khang
thioredoxin c6 kich thuéc khoang 22,3kDa va nguyén-khang thé duge thuc hién bing viéc st
khéi lugng phan ti ctia chIL2 protein tai td hop dung 02 khang thé don dong anti-6x-histag va
khoang 16,2kDa. Hon niia, dé khing dinh lai, anti-IL2.

chIL2
AF000631

chIL2
AF000631

¢hIL2
AF000631

chIL2
AF000631

c¢hIL2
AF000631

chIL2
AF000631

10 a0 ac £9 n an T2 oo
E T T I T S B S B B T S S R R S PSR SR |
ATGATGTGCARAGTACTCGATCTTTGGCTGTATTTCGGTAGCAACGCTAATGACTACAGCTTATGCGAGCATCTCTATCATC
ATGATGTGCAAAGTACTCGATCTTTGGCTGTATTTCGGTAGCAACGCTAATGACTACAGCTTATGGAGCATCTCTATCATC

30 102 119 120 130 140 LG Z63
AGCAAAMAGAAAACCTCTTCARACETTAATARAGELTTTAGAA ATATTEAAAAATATCARGAACAAGATTCATCTCARAAEC
AGCAAAAAGAAAACCTCTTCARACATTAATAASGEATTTAGAA ATATTEAAAAATATCAAGAACAAGATTCATCTCAAGC

17%¢ 162 132 zC0 210 223 23) z12
TCTACACACCAACTGAGACCCAGAAGTGCACCCAGCARACTCTECAGTATTACCTAGAAGAAGTEETTACTCTGARGALR
TCTACACACCAACTGAGACCCAGGAGTGCACCCAGCARARCTCTGCAGTGITACCTGGGAGAAGTGGTTACTCTGAAGARA

25C 2 273 <oy <9y N 322 329
GAAACTGAAGATGACACTGAAATTAARAGAAGAATTTGTAACTGCTATTCARAATATCGARAAGARCCTCAAGAGTCTTAC
GAAACTGAAGATGACACTGAAATTAAAGAAGAATTTGTAACTGCTATT CARAATATCEARRAGARCCTCAAGAGTCTTAC

B H L e 320 asn a n IR 159 £29
L T S I S B S LT A S I |
GGGTCTARATCACACCGCAACGTARATGCAAGATCTGTCGAAGCTAACAACAACAAAAALTTTCCTGATTTTCTCCATGAAC
GGGTCTAAATCACACCGCAACGTGAATGCAAGATCTGTGAAGCTAACAACAAGAAARAATTTCCTGATTTTCTCCATGAAC

4.c 422 By

TEACCAACTTTETAAGATATCTGCARAAATAR
TEACCAACTTTETAAGATATCTACAAARATAR

Hinh 2. K&t qua so sanh trinh ty IL-2 nhan dudgc véi trinh tu

trén Ngan hang D liéu Gen quéc t& NCBI véi s6 dang ky 1a AF000631

Khuin lac sb
1 2 3 4

5 M ()

429bp
nd P v ey v e

Ghi chi: M: thang DNA chuén; cdc giéng 1-5 1a thit tu khudn lac, giéng s6 7 1a déi chiing 4m.

Hinh 3. Phé dién di san phidm PCR st dung méi dic hiéu gen chIL2F/R
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K&t qua trén hinh 5 cho thdy, § dudng chay
protein s& 2-6 khi dung anti-6x-Histag antibody
xuit hién mot bang mau dam, ro nét cé kich
thuéce khoang 38,5kDa, 1a kich thudc protein IL-
2 cua ga dung hop véi polytag bao gom: Trx,
Thioredoxin, 6xHis-Tag va S-Tag diung nhu
tinh toan ly thuyét (Hinh 5A). K&t qua phan
tng lai western blot gitia protein tai t6 hop IL-2
v6i khang thé don dong dic hiéu khang IL-2 cta
ga cho thay c6 biang mAiu xuat hién khoang 38.5
kDa, d6 1a bing cua protein IL-2 dung hgp véi
polytag (Hinh 5B).

Biéu hién protein st dung véc té pET32a(+)
trong t& bao E. coli thudng cho hiéu suét biéu
hién thap va khéng phai tdt ca protein biéu hién
déu dugc tiét vao khoang chu chit ma con tim
thay & trong moéi trudng, trong t& bao chat va
mang nguyén sinh chat (Baneyx, 1999). Theo
Mergulhao & cs. (2005), kich thudc protein ¢
thé anh hudng dén hiéu qua biéu hién cuaa
protein dich. Thanh phadn amino acid cua
polytag va protein dich cting déng vai tro quan
trong. Téc do van chuyén protein ngoai lai ra
khoang t& bao/chu chat c6 thé bt ngudn ti kha
nang tiét han ché ciia bé6 may van chuyén trong
E. coli. Khi kha n#éng nay bi 1an at thi phan 16n
protein biéu hién ra dudi dang thé vui. Vi thé
viée t61 uu mtc d6 biéu hién 1a diu rat quan
trong. Trong nghién ctiu nay chiing t6i da t61 uu
hoéa duge diéu kién biéu hién cta protein IL-2
tai t6 hop st dung t&€ bao E. coli theo nhu mé ta

Truoc

phan phuong phap nghién ctu. Ham lugng
protein IL-2 ctia ga tai t6 hgp biéu hién st dung
véc to biéu hién pET32a trong t& bao E. coli
BL21 (DE3) thu dugc la trén 2mg protein IL-2
tai t6 hop trén téng s6 dung tich nudi biéu hién
12 500ml. T két qua trén cho thay ching t6i da
thiét k& va biéu hién thanh céng protein tai t&
hop Trx-chIL2 ctia ga trong t& bao E. coli.

3.5. Kiém tra tinh doc cua protein IL-2 tai
t6 hogp trén té bao dong Macrophage
(HD11) cua ga

Mot s6 nghién ciu gdn day ching minh
ring (Gu & cs., 2010; Hilton & cs., 2002;
Reichert & cs., 2000), protein IL-2 tai t6 hdp c6
kha nang kich thich sy nhan 1én phat trién cta
mot s6 dong t& bao nhu té& bao T, B va t& bao dai
thuc bao. Tt két qua hinh 6 cho th4y, é néng d6
25 ng/ml va 50 ng/ml protein IL-2 tai t8 hgp
trén hé thong E. coli, khong kich thich su nhan
lén cta t& bao dai thuc bao trong khoang thoi
gian nghién ciu, trong khi d6 & néong do 100
ng/ml protein IL-2 tai t6 hop ctia ga c¢6 kha nang
kich thich t& bao dai thuc bao phat trién trong
vong 48h so véi nhém dé6i chiing khéng dung va
chi dung protein Trx tai t6 hop. Tt két qua trén
ching t6i ¢6 thé két luan rang protein IL-2 caa
g tai t6 hop trén hé thong E. coli khong c¢6 doc
tinh hodc khong dnh hudng dén su nhan lén va
phat trién cta t& bao dong.

Sau tinh sach

kDa M Tinh sach kDa M 1
150 150 3
42 38.5 kDa
_

42
29

29
22

22
14

14

2 3 4 5 6

Ghi chu: Puong chay M: Protein chuan; Puong chay 1-6: Protein Trx-chIL2 duge elution & cdc 14n khéc nhau.

Hinh 4. Dién di SDS-PAGE protein Trx-chIL2 trén gel polyacrylamide 12,5% trudc
va sau khi tinh sach
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A B

kDaM 1| 2 3 4 5 6 kDa M 2 3 4
150 —

150—

— Y gy W ey

20 20 —

217 22—

14 — 14 —

Ghi chii: Pudng chay M: Protein chuan; Pudong chay 1-6: Protein Trx-chIL2 dugc elution & cac Ian khac nhau.

Hinh 5. Western blot véi khang thé khang 6xHisTag (A) va khang thé don dong IL-2 (B)

4.0 1
—Control

OD 450 nm

0.5 T T

—IL-2 (100ng) —IL-2 (50ng) —1IL-2 (25ng) Trx

Oh 6h

12h 24h 48h

Thai gian giy nhiém protein IL-2 thi t& hop

Hinh 6. Xac dinh déc tinh ctia chIL-2 protein tai t6 hgp dén su phat trién
cua t& bao dong Marcrophage (HD11) cta ga

3.6. K&t qua xac dinh kha ning kich thich
t€ bao dong dai thuc bao san sinh cytokine
cua protein IL-2 tai t6 hgp

Hinh 7 cho th4y, IL-1B va IL-6 mRNA da
ting biéu hién (P <0,05) sau 12 va 24 gid giy
nhiém protein IL-2 tai t6 hgp trén t& bao dai
thuc bao ctia ga & ca 3 nong d6 25, 50 va 100
ng/ml IL-2 protein va kéo dai dén 48 gio gay
nhiém, trong d6 protein IL-2 tai t& hgp véi ndng
d6 100 ng/ml kich thich san sinh IL-1B va IL-6
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mRNA manh nhit (Hinh 7). Trong khi do,
protein IL-2 ti t6 hgp kich thich san sinh INFy
mRNA manh nhit, sau 12, 24 va 48 gid gay
nhiém véi protein IL-2 tai t6 hop 6 néng dé 100
ng/ml 1an lugt 1a 9,23 + 0,75, 23,12 = 1,20 va
52,23 = 2,23 v6i do tin cay P <0,05. Nhiéu
nghién ctiu da chiing minh rang, IL-2 kich thich
san sinh mién dich cht dong cta ga ciing théng
qua viéc kich thich va hoat héa cac con duong
mién dich (immune signaling pathway) nhu
JAK/STAT, MAPK, NF- «B, Toll-Like Receptor,
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TGFp signaling pathway (Kampa & Burnside,
2002; Kawano & Noma, 1996; Piscitelli &
Minor, 1995). Nghién ctiu cua ching téi da
chting minh rang, protein IL-2 tai t6 hgp kich
thich su san sinh ctia mét s pro-inflammatory
nhu IFNy, IL-18 va IL-6 trén t€ bao dai thuc
bao, diéu d6 chiing té protein tai t6 hop thong
qua hé théng E. coli ¢6 hoat tinh sinh hoc tu
nhién cua IL-2 trén ga.

4. KET LUAN

Da dong hoéa dude gen IL-2 ctua ga, thist ké&
gdn véi tin hiéu tiét Trx va dua vao véc to bidu
hién pET32a(+) va biéu hién thanh cong trong
t& bao E. coli BL21. Protein IL-2 tai t6 hop tao
ra trén hé thong E. coli khong cé tinh ddc véi t&
bao dong, c6 hoat tinh sinh hoc tu nhién va c6
kha nang kich thich t& bao dong dai thuc bao
(HD11) sdn sinh céac pro-inflammatory nhu
INFy, IL-1p va IL-6 mRNA.
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