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NGHIEN CUU BIEU HIEN GEN IL-6 CUA GA TRONG E. COLI BL21
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TOM TAT: Interleukin-6 (IL-6) la ndt cytokineda chirc ning c6 hat tinh g va c6 taeong 1én hu

hét cac lai té bao @a k& mién dich nhr té bao B, é bao T, & bao gan, &n € bao mau va caé bao da
hé thin kinh trunguong. IL-6 duoc sin sinh Wi nhiéu loai té bao khac nhau va hbdong nhr mot

cytokine tén viém va khang viénbé cé tr¢ biéu hién hiéu qua trong ¢ prokaryote, gen IL-6i@ gada
dugc tach dongiuoc i vu héa Bing chrong trinh Optimum Gene Codon Optimization Analysisty

sb thichtrng codonda ting 1én 0,89P4 thét ké thanh cdng vector &i hién pGS-21a-chlL-nang gen
IL-6 ciia gada duoc ti uu hoa. Protein IL-6 i gada biéu hign trong € bao BL21 khi ém tng hing

IPTG. Protein Wu hién dugc kiém tra trén gel polyacrylamid vadyrang protein c6 kbi luong phani

khoang 27 kDa, tong duong Wi tinh toan ly thugt va chi yéu & dang inclusion bodies.

Tir khoa Biéu hién gen, chiL 6, Cytokine, Interleukin @itru hoa trinhi gen.

MO PAU nhu rhiL-6 lam #ing sinh dongé bao lai 7TD1
Interleukin-6 (IL-6) thac ho cytokine IL-6 Py thudc IL-6 cia chigt va rchil-6 am tng

va Ia mit cytokine da chic rang. git vai tro ONg hup corticosteroney gain vivo. Li va cs
trong didu c)r/itnh dap tng mén o%chg cac phn (2010)da thanh cong trong tach dong gen chiL-
éng pha ép va ho mau (haematopoiesis), bad 6 va thét ke vector béu hign pET 32a(+)/chlL-
gdm ting sinh va &n xuét khang té trong cacé © FONGE. coli[S]. Liu et al. (2009) [6] cho ty
bao lai, va c6 éim ning tr thanh ph gia phan rChiL-6 biéu hién trong ¢ _eukaryot co té lam

, ; > 5 - ; ting dang K hiéu qua mién dich aia vaccine
tar cho vaccine va thay éhcho khang sinh. IL-6 i e .
duoc sinh ra bi nhidu loai té bao khac nhau va LaSota #nh Newcastle. IL-6 co thduoc s

SHRR HARAANA AR £ R £ N dung nhr mot chi thi trang thai mén dich cké
co the tacdong Ién € bao B, &€ bao T, ¢ bao gan
(hepatocytes), & % bao mau (haematopoietlcphalm khang nguyén khang chiL-6 k& a s de

progenitor cells) va caé bao @a ke thin kinh
trung wong [1, 3, 4, 10, 12, 13, 15]. IL-6 hip
dong nhr cytokine tén viém va cling viém. IL-
6 duoc tiét boi t& bao T vadai thuc baodé kich
thich dap itng mén dich khi b thuong. Ddi véi
dap ang mén dich aia Vat cha t6i ngudn bénh,
IL-6 cin cho @ khang @a cht chng lai vi
khuén, Streptococcus pneumoniakk-6 cing la
mot “myokine”, mot cytokine do o sinh ra vaté
dapung ki sr co @ bing cach &ng ham irong.
Ngoai ra, nguyén baousng tiét IL-6 dé kich
thich s tao xuwong. Vai tro @a IL-6 nhr mot

cytokine cldng viémduoc trung gian théng qua

viéc rc ché TNF-a va IL-1, va hat héa IL-1ra va
IL-10. IL-6 dai thuc bao plnung ki cac phantt
vi khuan dac hiéu, i la cac mu phan t lién
quan ngdn bénh (PAMPS) va théng qua an
loat cac tin hdu, cim g ting sin xuit cytokine
[2, 3,9, 11].

Gan day, gen IL-6 @éa ga (ChIL-6)d4 duoc
tach dongtt dong € HD11 va ChIL-6 taid hop
da duoc tao ra [2, 5, 6, 7, 9]. rchiL-6ubng tr

phét trén phrong phap huét thanh lc dé phat

hién IL-6 cua ga [5]. Gen ChlIL-@& dugc tach

dong va gn vao vector lsu hién pET 32a(+) va
protein tai & hop da biéu hién thanh céng trong
té bao BL21 khidwoc cam ¢ing hing IPTG sau
4 gio [5].

Scott et al. (2006) [9j& sr dung vector
PMAL-c2 dé tach dong va bu hién gen chiL-6.
rchiL-6 protein béu hién da dugc tinh sich sr
dung &t &i luc amylose.

PHUONG PHAP NGHIEN CUU

Gen IL-6 @a ga: Gen chlL-6dugc chung
t6i thu nkin tir md 14 lach ga 1 thangdi) tach
dong trong vadu gitt trong plasmid pCR2.1.
Tién hanhdoc trinh tr va xi ly t6i vu héa trinh
tu. Trinh tr Interleukin-6 @a ga sau khidi wu
héa (ch-IL6-opt) Bng phin mém cia hang
GenScriptdugc chuyn vao vector tach dong
pUC57 (GenScript).

Ching vi khuin: Escherichia coliDH50 va
BL21 (DE3) @ia héng Invitrogen. Gimg E. coli
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dugc nudi ¢ 37°C _trong moi teong Luria-
Bertani bng haic rin, b5 sung ampicillin khi
can thiét dé chon loc va gir plasmid taié hop.

Vector béu hién: Vector pGS-2la
(GenScript)duoc sr dung dé thiét ké vector
biéu hién gen tronck. coli. Vector pGS-21a c6
kha ning biéu hién manh protein tai & hop,
vector c6 promoter T#uoc cai hai 4n 6xHis
va GST thdan lgi cho qua trinh tinh &h
protein.

Thiét ké vector béu hién: Cip mdi dic hiéu
dugc xay drng dé khuéch dai doan gen chlL-6-
opt dai 726bp, trongdé moi xudi 5'-
TATCCCATGGGCCGCCATGAACTTTACC
GAAGG-3'co diém cit cia enzyme dii han
Nco | (gach chan), va ®i nguoc 5'-
TCCGCTCGARGCGGAGAACGAGCGGG-
3'c6 diém cit cia enzyme gii han Xhol. PCR
dugc tién hanh vi template 14 plasmid DNA
pUC57/chIL-6-opt, vi thanh pln: mdi loai
primer 1ul, dNTP 2ul, taqg polymerase 0,4,
dung dch déém cho enzyme 2,l, va template
2 ul. Chu trinh nhit PCR: 94C trong 2 phut, 30
chu ki @a [94C trong 30 giay, 64 trong 45
giay, trong 1 phut], 7Z trong 8 phat, gi miu
& 4°C.

Biéu hién gen chlL-6-opt Ching E. coli
BL21 chra plasmid taid hop duoc nuéi kic qua
dém trong moi twong LB ¢ 37°C. Dich nudi
dugc ciy chu>én sang moi trong moi vai ti 1€
1%, nubi tép 3-4 gb cho dén khi OD600dat
0,6. B5 sung IPTG 0,5Mié cam &ing bicu hién
gen trong 3 @i & 37°C. Thu € bao king ly tam
5000 vong/phit 4°C trong 10 phit,ira € bao
bang PBS 4nh.

Té baoduoc lam tan trong PBSihh hing siéu
am, ly tdm 10000 vong/phtt 4°C trong 10
phat, tach 8n va dch moi. Protein tai & hop
dugc kiém tra king dién di SDS-PAGE sau khi
dugc bién tinhd 100°C trong 10 pht.

Phdn i#zng ELISA:Dé khing dinh chic chin
mau thu ntin duoc drong tinh i khang tié
ChlIL-6, chung t6i tire hién phan tng ELISA
(Enzyme Linked Immunosorbent AssayaRh
trng Hip thy mién dich lién Kt v6i enzyme), &
dung phrong phap ELISA Sanwich dc tiép

Tién hanh phn @ng: Ching E. coli BL21
chira plasmid taid hop dugc nudi fic quadém
trong moi toong LB & 37°C, pha lodng cac
nong do 1¢°, 10%, 10% 10° 10% 10° 10° Bb
sung 100ul mau, d6i chang vao ting giéng co
pha sin khang th chIL-6,u 2h & 37°C. Loai bo
dich, khéng &a. Thém 10Qul Biotin-antibody
vao g géng,u 1hg 37°C, laai bo dich, mra 3
lAn bing 200pl wash buffer mi giéng. Thém
100l HRP-avidin vaoing giéng,u 1h& 37°C,
ria ki 5 1an bing 200ul wash buffer ri giéng.
Thém 90ul co chit TMB, u 10-30 phii 37°C.
Thém 50ul dung dch drng phin itng vao tng
giéng. Do OD & 450 nm.

KET QUA VA THAO LUAN

Téi wu hoéa trinh tw genchlL-6 cho hé biéu
hién procaryote

Hé biéu hién E. coli thuong duoc lra chon
dé biéu hién gen ngai lai do mdt sb wu diém
nhu genome @a chingdd dugc nghién au ky,
vaday la ¢ biéu hien gen linh hat, & sir dung,
ré tién, mirc do biéu hién aia gen ngai lai cao,
thuong chém t6i trén 30% proteindng aia €
bao. Mic du \dy, mic do biéu hién cao khéng
phai bao gi ciing dat duoc, dac bict déi voi gen
cé nguﬁn goc tr cac loai khac. Mit trong At
nhiéu nguyén nhamnh hrong dén hieu qua
biéu hién protein khac lgi trong E. coli la mrc
do s dung codon (biased codon usage). Ngoai
ra, sr biéu hién gen clta cac b ma (codon)
hiém gip (rare codons) c6 &dan dén nhiing 16i
dich ma, ma cac codons nay trog coli
thuong co ht nhidu trong khidé ¢ cac gen khac
loai (tr eukaryot hac vi khuan archaea), vidy,
can phii t6i uu héa gen tréc khi biéu hien
trongE. coli [8].

GenIL-6 dugc tach dongtt ga Viét Nam
(Vietnamese Gallus gallus domesticaBreed Ri),
gom 726 nucleotides, ma hoa cho 241 amino
acid. Bé biéu hien tt trong ¢ thong E. col
chudi nucleotide chiL-6 ¢a ga én phii duogc
chuyén d6i sang b ma @a E. coli, nheng phii
dam bao trinh tr amino acid khéng thagoi. Vi
vay, chrong trinh Optimum Gene Codon
Optimization Analysis (GenScripja dugc sr

tom bit khang nguyén (chicken Interleukin-6d4ng dé tim kiem by ma khong phu ¢p bieu

ELISA kit- Cusabio).
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ma dia E. coli (appendix). Sau khi chég ddi,
hé s CAIl (Codon Adaptation Index), thajbi
te CAl: 0,65 thanh CAl: 0,89 (CAI: 1,@ugc
coi la hoan thin véi mirc d6 biéu hién cao nlt)
(hinh 1). Sau khigh ma genta dugc thaydoi

Sau khi t6i wu héa

sang protein va so sankichIL-6 nguyén thy
thdy ring, t & twong ddng amino acid 1a 100%.
Nhu vay, sr thayddi mot s nucleotides khéng
anh hrong dén trinh tr amino acid ¢a protein
biéu hién.

Trrdc khi t6i v héa

L

400 500 600 700

CAT 0,89 Wi tri tirong ddi clia cac bd ma

100
CATL 0.65

400 500 600 700
Wi tr tueceng doi clla céac bé méa

Hinh 1.Hé sb thichtng codon CAl (Codon Adaptation IndexjacgenchiL-6 truéc va saudi vu hoa.

Thiét ké vector biéu hién pGS-21athl L-6-opt
Gen chiL-6 sau khi thagoi ma dch protein
cho phu bp (chIL-60pt) \6i diéu kién biéu hién
trong ¢ procaryotduoc tong hop va dwua vao
plasmid pUC57 (GenScrip}é gitt dong. %
dung cip mdi duoc thiét ké va template |a
plasmid pUC57/chlIL-6opt, PCRa duoc tién
hanh theo plrong phap méi va sin prim PCR
dugc kiém tra trén agarose gel (hinh 2)¢ tao
plasmid mang gen chliL-6optars prim PCR
sau khiduoc tinh sich va plasmid pGS-21déu
dugc cit baing enzymes @i han Nco | va Xho |,
sau do dién di trén gel agarose 1% (hinh 3)
Tinh sach sin ptim cit va tén hanh phn tng

1

2 3 4

GeneRuler™ 1 kb DNA Ladder

0'GeneRuler™ 1 kb DNA Ladder,
ready-to-use

bpng/0.5 wy

e
22B2
S8=222228

IR

1% TepVislon™ LE GO Agarose §R0:

0.5 palane, & cm lenath gel,
1XTAE, 7Vicm, 45 min

Hinh 2.Dién did6 sin prim PCR
1. Marker Fermentas; 2, 3, 4rSphim PCR.

ligation dé gin gen chlL-6opt vao vector &i
hién pGS-21a nin T4-DNA ligase. Plasmid tai
t6 hop pGS-21a/chlL-6optiugc bién mp vao
chang E. coli BL21 khi bién, chon cac dong
mang plasmid taiét hop bing ampicillin. Git
plasmid tai & hop tir cac dong cbn loc E.coli
tai t hop bing enzymes ¢i han Nco | va Xho
| va dién di trén gel agarose 186 kiém tra Kt
qua gin gen (hinh 4).

Két qua kiém tra DNA plasmid bng xr ly
véi 2 enzyme Nco | va Xho | trén hinh 4 cho
thiy, gen chlL-6-optdd gin duoc vao vector
pGS-21a.

1 2 3 4 6 7

GeneRuler™ 1 kb DNA Ladder

0'GeneRuler™ 1 kb DNA Ladder,
ready-to-use
bpg/0.5 g

%

1% Tepvision™ LE GQ Agarcse gR0491)

0.5 pglane, & cm length gel,
14TAE, 7Vicm, 45 min

Hinh 3.Di¢n didd sain phim cit bing Nco
| va Xhol cua sin pram PCR (1, 2, 3) va
plasmid pGS-21a (5, 6, 7)
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GeneRuler™ 1 kb DNA Ladder

0’GeneRuler™ 1 kb DNA Ladder,
ready-to-use

bpngioSpy %

SBEEE=SEE

2000 250 50

j NSRBI E S

13 TopVishr™ LE GQ Agarcse #R0491)
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r
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0.5 pgfane, 8 cm length gel,
1XTAE, 7 Vizm, 45 min

Hinh 4.Dién didd sin phim cit caa plasmids pGS-21a/chlL-60opt
1. Marker Fermentas; 2, 3arSphim cit caa plasmids pGS-21a/chiL-6oping Nco | va Xho |

123 4 56 7 8

MW, kDa . P HA ) /

i
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§08-PAGE

Hinh 5.Dién di 46 SDS-PAGE @a dch nudi éy
1. Marker protein (Fermentas); 2idb chra protein éa © bao nudi &y mang pGS-21a/chIL-6-opt va
dugc cim ¢ng king IPTG: 3. Och chra protein éa € bao nuéi 8y mang pGS-21a/chiL-6-opt khéngm
ng; 4. Och chra protein éa € bao nudi &y mang pGS-21a/chlL-6-o@iroc cim ¢ng; 5. Och nudi dy
cia dong & bao khongiugc cam wng; 7. Och chra protein éa € bao nudi &y mang pGS-21a/chlL-6-opt
cam tng sau khi pha dng siéu am; 8. & ly tam dch chia protein éa € bao nuéi &y mang pGS-
21a/chlL-6-opt émng sau khi phadmg siéu am.

Biéu hign genchlL-6-opt trong BL21 10C°C trong 10 phutbién di protein éng thu
Dong € bao mang plasmid tab thop sau d‘_‘f-"c t_[é” ?’DS'PAGEdé kiem tra 'f“‘ nang

khi chon loc dugc nudi trong méi wong Luria-  Piéu_hien aia gen chiL-6-opt trongétbao E.

Bertani bng, & sung ampicillin, &m tng king  c°li BL21(DE3) (hinh 5).

IPTG va thu sinh kbi. Sinh kti té bao duoc Két qua dién di cho thy, protein cé tng

hoa trong méc cit, bd sungdém loading buffer lugng phan & khaing 27 kDa (tong hrong

va chit bién tinh protein (DTT), Win tinh & phan & dwoc tinh toan theo ly théy cua
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protein tai & hop chiL-6-opt) dwoc biéu hién

polyacrylamid. C6 th thiy, lwong protein taia

kha rd¢ dong chn loc (giéng 2). Dong & bao  hop hoa tanét it (giéng 7).

E. coli mic dudugc xacdinh mang plasmid tai
t6 hop nhing khéngduoc caim ung king IPTG
s8 khong bng hyp chiL-6 (géng 3). Protein tai
t6 hop chlL-6-opt) dugc tong hyp trong tang

Phan tng ELISA

Két qua phan ung Elisa cho tfy, dich nubi

chang E. coli BL21 chia plasmid tai & hop

thai thé vui, vi \ay, trong dch nudi dy khong  duoc nuoi he quadém trong moi tong LB &
xuit hign bing trong ung ChiL-6-opt taid hgp  37°C, pha loding cacimgds 10, 10%, 10°%, 107,
(giéng 4). Dé xac dinh tang thai hoa tanwa 107, 107va 10.

protein, € bao E. coli sau éam tng dugc thu

Gen chlL-6 @a ga VEt Nam (Viethamese

héi, pha mangé& bao ting siéu am va ly tdm Gallus gallus domesticaBreed Riroc tach

tach ptin dich i va phin cin. Gi hai ptin déu

dong, gn vao vector Wu hién pGS 21a va

duoc b6 sung dung ith dém loading buffer, protein tai & hop da biu hign t khi dugc cim
dich bién tinh DTT va bén tinh 100C trong 10 ¢ng hing IPTG trongE. coliBL21 (DE3).

phat, saudé kiém tra king dién di trén gel

Ky hiéu Nong dé pha loang oD
A 10° 0,336
B 10* 0,304
C 10° 0,279
D 10° 0,242
E 10* 0,205
F 10° 0,163
G 10° 0,102
H Chiang am 0,013

KET LUAN

~Gen IL-6 @ia gada duoc i uu hoa cho @
biéu hién trong & bao prokaryote dng chrong

trinh  Optimum Gene Codon Optimizationz-

Analysis vada lam ting k¢ sb thichtng codon
(CAl) Ién tr 0,65dén 0,89.P4 tach dong va
thiét ké thanh coéng vector &i hién pGS-21a-
chlL-6 mang gen chlL-6 sau khéituu héa.
Protein tai & hop d& béu hién trong € bao
E. coli dong BL21(DE23) khidugc cam tng
bing IPTG. Protein Bu hién da duoc kiém tra
trén gel polyacrylamid c6 K luong phan
khoing 27kDa, phu ép v6i ly thuyét va chi
yéu trong tang thai inclusion body khéng tan.

Loi cam on: Chung téi chan thanham on
chuong trinh Céng ngh Sinh e ndng nghip
va Bd Néng nghép va phat tén néng thon.
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EXPRESSION OF CHIL-6 GENE ENCODING CHICKEN INTERLEU KIN-6
IN E. COLI BL21 (DE3)
Vu Thi Thu Huyen, Pham Viet Cuong, Tran Thi Kim Dung, Nguyen Thi Kim Cuc
Marine Biochemical Institute, VAST
SUMMARY

Interleukin-6 (IL-6) is a multifunctional cytokinkaving a wide range of activity and has an imparct o

almost immune system cells such as B cells , Bce#ipatocytes, haematopoietic progenitor cellscatid of

the central nervous system. IL-6 is produced by ymdifferent cell types and acts as pro- and
antiinflammation cytokine. For effective expressinrprokaryotic system, the cloned Vietnames chlifie®ie
was optimized using Optimum Gene Codon Optimiza#daralysis and the CAl was improved up to 0.89.
The expression vector pGS-21a-chiL-6 containingnaiged chlL-6 gene was successfully constructed. By
induction with IPTG, recombinant chlL-6 protein waxpressed in BL21. The ELISA resuls and
Polyacrylamid gel showed that expressed protein rhakecular weight about 27 kDa, corresponding to
theoretical calculation and mainly in inclusion sdstate.

Keywords:Chicken Interleukin 6, Cytokine, Expression, ELISZenentic optimization.
Ngay nkin bai: 21-6-2011
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