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T6M TAT 

lOxHis-RR-MPI dupe Ihiel ke nhdm nit ngin quy trinh t(io insulin ngudi tai to hpp diing trong dieu irj 
benh ddi thao dudng d Vi?t Nam Vj tri cit ciia hypsin (RR) dupe chen vdo giiia the lOxHis vi MPI, nhd do 
the lOxHis vd doan mini C dupe cat ra khoi lOxHis-RR-MPl da tdi gap cupn trong ciing mpt budc dudi sy xuc 
tac ciia hypsin Gen lOxhis-rr-mpi dupe khuich d̂ u bdng PCR, dong hoa vdo pET-43 la(+) de tgo plasmid 
pHTl biiu hien I OxHis-RR-MPl dudi sy kiim sodl ciia promoter T7. Chiing E. coli BL21 (DE3)/pHTl dupe tao 
thdnh do h6a bien ngp pHT! vao E. coli BL21(DE3), nuoi ciy tic trong moi tiudng LB, bo sung IPTG de cam 
ling promoter T7. lOxHis-RR-MPI bieu hien vupt miic, ton tai o dang the vui trong te bao chat va chiem 
khoang 14% long prolein sau 10 h cam iing khi phan lich bing SDS-PAGE, lai Westem va phan mem 
Quantity-One. 1 OxHis-RR-MPl dupe Unh sach sau mpl budcUnh che bang sac kydi luc voi cpt Ni-NTA trong 
dieu ki|n bien tinh. 18,9 mg lOxHis-RR-MPlda tinh ŝ ich thu dupe tir 500 ml moi truong LB bang nuoi cay lac 
khi d|nh lupng prolein bang phuong phdp Bradford. 

Tirkhda E. coli, insulin tdi to hgp, lai tVestern, pET-43 la, SDS-PAGE. trypsin 

MO DAU 

Insulin l i hormone ddng vii fro chii yeu frong 
didu fri dii thdo dudng (DTD) type 1 vd mpt so it 
benh nhan DTD type 2. Hien nay, insulin dupe phim 
bin fren th; trudng chu yeu sin xuat bang con dudng 
tai td hpp d vi sinh vat, nhd do lim tang co hoi dieu 
fri cho benh nhan ngheo vd 1dm giim ding ke lupng 
benh nhan DTD fren thi gidi (Ho va Gibaldi, 2003). 

De sin xuit insulin tai td hpp, d iu tien mRNA 
ma hoa proinsulin (PI) ngudi dupe chuyen sang 
cDNA v i dupe chen vio mpt plasmid bieu hien 
trong t i bio chit cua E. coli PI thu nhan d dang the 
vui frong t i b io chit se dupe Idm tan bang muoi biin 
tinh, cho tdi gap cupn v i hinh thdnh cic ciu noi 
disulfide (Berg et ai, 1993; Chen et ai, 1995). PI da 
tdi g ^ cupn se dupe ci t bd doan C nhd trypsin de 
thu nhan insulin cd boat tinh (Kemmler et al., 1971). 

Chang vd ding tic gia (1998) chiing minh rang 
khi thay th i doan C (31 amino acid) cua PI bang 
mini C g im 5 amino acid Tyr-Pro-Gly-Asp-Val, thi 
phan tu mini-proinsulin (MPI) co hipu qud gap cupn 
tang 20-40% so vdi PI. Trong MPI, frinh ty mini C 
se t^o nen ciu true p-tum (gip P) n im giua 4 amino 
acid kiim tinh Arg-Arg v i Lys-Arg se dupe nh$n 
dien v i phan cit bdi trypsin. Cau tnic p-tum dupe 
hinh thinh d hai chuoi cua phiin p (p-sheet) d i i 
song song, cin cho s\r gip cupn protein (Zimmerman 

et ai, 1977). Trong trudng hpp ciia MPI, p-tum se 
gap doi cau true MPI, dieu nay giup cho hai doan B 
v i A dupe tiep xiic vdi nhau tot hon nen de dang 
hinh thinh cac cau noi disulfide chinh xac hen. 

Trong bai bio trudc, Chu Ky Nam vd dong tic 
gii (2005) da tao dong thinh cdng gen mpi vio 
chung E. coli BL21(DE3)/pET43Ins, ding thdi 
chdng minh MPI dupe bieu hien vupt mdc vd ton tai 
d dang the viii trong te bio chat bang SDS-PAGE, 
lai Westem. MPI dupe cau tnic d dang dung hpp vdi 
the tmh che 6xHis qua trung gian methionine 
(6xHis-M-MPI), frong d6 methionine la vi tri cat cua 
cyanua bromide (CNBr) giiip loai bd 6xHis ra khoi 
MPI sau qui trinh tmh che. Tir 6xHis-M-MPI, 
insulin co hoat tinh dupe tao ra nhu sau: thu nhan the 
vui 6xHis-M-MPI, hoa tan the viii, cat loai bo 6xHis 
bdng CNBr, tai gip cupn MPI de t̂ io cac cau noi 
disulfide (S-S) diing, xu ly MPI da tai gap cupn vdi 
Qypsin de loai bd do?in mini C ra khdi insulin va tinh 
die thu nh$n insulin. 

0 nghien ciiu nay, nham thuc hien vipc cat loai 
bd the tinh chi lOxHis v i mini C frong cung mpt 
phdn ling dudi su xuc tdc cua trypsin, chiing tdi su 
dyng cdng nghe gen chen vi tri cat ciia trypsin gom 2 
arginine (RR) vio giiia the tinh che lOxHis va MPI 
tao ciu true protein dung hpp lOxHis-RR-MPI. Vdi 
lOxHis-RR-MPI, insulin c6 hoat tinh dupe tao ra 
theo mpt quy trmh ngan va tiet Idem hon: thu nhan 
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the viii lOxHis-RR-MPI, hda tan the vin, l;ii gap 
cupn lOxHis-RR-MPI dc l̂ io cic cau noi S-S dung, 
xu ly I OxHis-RR-MPl da tii gip cupn vdi trypsin dc 
I091 b6 lOxHis va dn̂ iii mini C ra khdi insulin vi tinh 
che thu nh^n insulin c6 ho t̂ linh 

Vdi myc dich lid kipm chi phi vi riit ngin quy 
trinh t̂ o insulin ngirdi uii lo hpp cd hô il tinh tir E. 
coli lim nguon dupe lii;u che t̂ o thuoc diiu trj DTD 
d Vipl Nam. chiing idi dong hda gen lOxhis-rr-rnpi 
ma hoa lOxHis-RR-MPl vao plasmid bieu hipn pET-
4.1 la(+) de Igo plasmid lai to hpp pHTI, biin ngp 
pHTl vao E. coli BL21{DE3), cam ung biiu hipn vi 
tinh chi tliu nh^n lOxHis-RR-MPl de cung cip cho 
qud Irinh lai gap cupn tpo ciu hinh diing ciia insulin. 

\AT LI$U VA PHUONG PHAP 

Chiing chii vi plasmid 

Chiing vi khuin E. coh DH5a [F- endAl hsdRl 7 
(rk-/mk-) supE44 thi X recAl g}'rA96 AlacU169 
(tjiSO lacZ AM15)] (Takara) dupe su dyng de nhan 
bdn plasmid. E. coli BL21(DE3) [F-, ompT, hsdS 
(ra- ma), gal (DE3)) dupe su dyng lam te bdo chu 
bieu hien vupt miic lOxHis-RR-MPI. 

Plasmid pET-43.1a(+) (Novagen), kich thudc 
7275bp, promoter T7, cam img bdng IPTG 
(isopropyl p-D thiogalactoside), gen khang 
ampicillin (Amp) dupe dimg de cau triic plasmid 
pHTl biiu hien lOxHis-RR-MPI. 

Moi 

Cap mdi HTl-F (5'-
CCCATGGGTCATATGCCGTCCGACAAACCG CA 
CCA TCA CCA TCA CCA TCA CCA TCA CCA 7TCCTCC 
GGTCGTCGTTTTGTGAACCAGC-3') va HTl-R 
(5'-TTG ATCCTCGAGGG ATCCCTAGTT(X'AG 
TAGTTTTCCAGCTGGTACAGGCTGCAGATGG 
AGG-3') diing de khuech dgi gen mpi, dupe tliiit ki 
bang phin mem Jellyfish 3.0, Amplify 1.2. C$p mdi 
T7 promoter/T7 terminater (Novagen) dimg di giii 
frinh ty. Vj tri nhan biit ciia Ndel vi ATioI diing cho 
ddng hoa dupe ggch dudi, frinh ^r ma hda lOxHis 
dupe in nghieng, frinh ty ma hoa 2 arginine dupe in 
dim va gach dudi. 

Tach chiet plasmid 

Cic plasmid dupe tach chiit theo phuong phap 
SDS-kem theo md ta ciia Sambrook vi Russell 
(2001). 

Khuich d^l vi xir 1̂  gen mpi 

Gen mpi ma h6a MPI dupe khuech dgi bdi PJit 
DNA polymerase (Fermentas) td plasmid pBbis 
(cung cap bdi PTN Cdng nghp Sinh hpc Phan tii, 
Trudng DH Khoa hpc Ty nhien TPHCM) theo 
chucmg trinh: 95''C/5 phiil; 30 chu ky: 94^/45 giay, 
55^/45 giiy. 72"C/45 giay; kit thuc, 72^/10 phut. 

Sin phim khuech d î dupe phan doan bing gel 
agarose 1%, linh che bang EZ-10 Spin Column DNA 
Gel Extraction kit (BioBasic, Canada) theo huong 
dan ciia nhd sin xuat, xu ly bang Ndel va Xhol, bat 
ho t̂ cmzyme bang phenol/chloroform vd tinh chi 
bang EZ-IO Spin Column PCR Products Purification 
kit (BioBasic, Canada). Kiem tra kich thudc vi ning 
d^ dogn DNA mang gen ma h6a lOxHis-RR-MPI 
fren gel agarose 1 %. 

c iu true plasmid tii ti hpp pHTI mang gen mi 
hda lOxHis-RR-MPI 

Plasmid pHTl biiu hipn 1 OxHis-RR-MPI dupe 
cau fruc bdng each chen gen lOxhis-rr-mpi di xu ly 
vdi Ndel vi Xhol vio plasmid pET-43.1a(+) ciiDg 
dupe xu ly vdi hai enzyme ndy dudi sy xiic tic cua 
T4 DNA ligase (Fermentas). pET-43. la(+) dupe xii 
ly vdi Ndel vi AViol, phan doan sin phim cat bdî  
gel agarose 1% de loai bd the Nus cd kich fliu6c 
1787 bp vi tmh chi bing EZ-IO Spm Column DNA 
Gel Exuaction kit. 

Tao te bio kha nap vi bien nap plasmid pHTl 
vao ti bio E. coli 

Tgo te bio E coii khd ngp bing phuong phap 
calcium Ignh va pHTI dupe biin ngp vio E. cob 
DH5a vd E. coli BL21(DE3) bing phuong phip sic 
nhipt theo mo la cua Sambrook vd Russell (2001). 
Huyen phii te bdo sau bien ngp dupe trii tren moi 
frudng LB agar (Tryptone 1%, Yeast exfract 0,5%, 
NaCI 0,5%, agar 2%) bi sung Amp dgt ning dp cuii 
100 ̂ g/ml (LBA-AmplOO), u 37''C, 14 - 16h. 

Sing Ipc the bien n^p \a giai Irinh ty DNA 

The biin ngp mpc thinh khuin Igc tren LBA-
AmplOO dupe sing Ipc de chpn ddng myc heu bSng 
PCR khuin Igc vdi c^p mdi HTI-F/HTI-R. Sin phim 
PCR dupe kiem tra bang difn di fren gel agarose 1%. 
Plasmid fri the bien ngp cho kit qua duong tinh 6 
PCR, tiep tyc dupe kiim fr^ bing phan iing cat vdi 
Ndel va Xhol. 

Plasmid tii to hpp cho ket qui duong tinh is 
phan ling cat se giai frinh d cdng ty Macrogen (Han 
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Qudc). Sy ding khung dich ma dupe kiim fr^ bing Ciu friic protein dung hpp lOxHis-RR-MPI 
phin mem Jellyfish. dupe mo ti d hinh I. 

^ b i cat ciia tiypsin -
...-H-H-YPGHVK-R--... 

Vi tri c i t ctia trypsin 

Hinh 1. Cdu tnic protein dung hyp lOxHis-RR-MPI. MPI g6m doan B, mini C vd dogn A B n6i vdi C qua trung gian 2 
arginine (RR) v i C n6i vtt\ A qua trung gian lysine vd arginine (K-R), O i y Id nhOng vj trf cat t y nhl in cua trypsin Irong PI, 
ti^n ch i t tao trong co th4 ngudi Sau khi tdi g i p cu6n d i hinh thdnh c i u ndi S-S giOa do^n B vd A. th6 tOxHIs vd mini C 
dupe c i t ra khdi c i u trOc dung hpp lOxHis-RR-MPI b ing Irypsin, chu6i B vd A c6n lai chinh Id cdu true cua insulin. 

Cam ung vi phin tich biiu hi^n lOxHis-RR-MPI 

E coh BL2I(DE3) chua pHTl [E. coli 
BL2I(DE3)/pHTI] dupe cam ung biiu hipn lOxHis-
RR-MPI theo sy hudng din cua cdng ty Novagen. 
Nudi E. coli BL2I(DE3)/pHTI frong 50ml LB-
AmplOO (khong bd sung agar), lie 250 v/p, 37°C 
din khi ODsoo dat 0,6 - 0,8, bd sung IPTG dat 0,4 
mM de cim iing su bieu hien I OxHis-RR-MPI, tiep 
tyc nudi lac them 10 h. Thu vi rira sinh khii ti bao, 
huyen phu te bdo frong dem lanh (Tris-HCl lOmM, 
pH7, ImM EDTA), dat trong d i 15 phut, phd te bio 
bing Ultrasonic Cell Dismptor (My), ly tam 13000 
v/p, 4''C, ID phut, thu phan dogn tan (dich ndi) vi 
khong tan (can). Tdng protein dupe chuan bi bdng 
cich them dung dich nap mau, dun each thuy 5 phut, 
ly tim 13000 v/p, 4''C, 15 phut, su dyng phan dich 
noi de phan tich long protein. 

Phan tich SDS-PAGE va dinh IvQDg bing 
Quantity-One 

Su biiu hipn 1 OxHis-RR-MPI dupe phin tich 
bing SDS-PAGE 15% theo sy md ti ciia Laemmli 
(1970). Protein dupe phdt hipn bang Coomassie 
Brilliant Blue, % biiu hien cua lOxHis-RR-MPI 
dupe xic dinh bang pham mem Quantity-One 
(BioRad), khdi lupng phan frit 1 OxHis-RR-MPI dupe 
so vdi thang phan tu lupng thip (Amersham). 

Lai Western 

lOxHis-RR-MPI dupe phdt hipn nhd khing thi 
khang die hifiu polyhistidme (Amersham) vi khang 
thi HUI-018 (Novo Ncrdisk, Dan M ^ ) khang die 
hieu insulin. Protein duoc chuyen l€n ming 
nitrocellulose sau SDS-PAGE, hi§n phim nhd ECL 
kit (Amersham). 

Tinh che lOxHis-RR-MPI 

The viii lOxHis-RR-MPI dupe hoa tan vd sulfonate 
hoa theo md la cua Cowley vd Mackin (1997). 
lOxFIis-RR-MPI duoc tinh chi bang cpt HisTrap FF 
5ml (Amersham) frong dieu k i ^ bien tinh nhu mo ta 
bdi c6ng ty Qiagen (2001) fren hp thing FPLC 
(Amersham). Can bing cpt 3CV (CV, dung tich cpt) 
dung dich A (lOOmM NaH2P04, lOmM Tris-HCI, 
6M ure, 5mM imidazole, pH 8,0), rua cpt 4CV dung 
dich B (lOOmM NaH2p04, lOmM Tris - HCl, 6M 
ure, 40mM imidazole, pH 6,3), dung ly vdi 3 CV 
dung dich C (lOOmM NaHzPO*, lOmM Tiis - HCl, 
4M ure, SOOmM imidazole, pH 4,5), van tdc ddng I 
ml/phut. Nong dp protein dupe xdc dinh bing phuong 
phip Bradford (Bradford, 1976). 

KET QUA VA BIEN LUAN 

Khuich dai gen mpi bang PCR vi cau true 
plasmid tai to hpp pHTl 

Gen mpi dupe khuech dai tu plasmid pBIns de 
dong hda vdo pET-43.1a(+) tao plasmid tai to hpp 
pHTI bdng cip mdi ETFI-F/HTI-R Mdi xuoi HTI-F 
mang trinh ty ma hoa vi tri cat cua Ndel d dau 5', vi tri 
cat cua trypsin d giOa the tinh che lOxHis vi MPI, mdi 
ngupc HTI-R mang frinh ty ma hoa vi fri cat ciia Xhol. 
Sin phim khuich dgi dupe phan tich fren gel agarose 
I % nhu mo ti d hinh 2. 

Kit qui phin tich trm gel agarose cho thay, sdn 
pham khuech dai gen muc tieu lOxhis-rr-mpi cho I 
vach duy nhit cd kich tiiudc khoang 250 bp (Hmh 2, 
giing 2), kich thudc niy diing vdi kich thudc mong 
muin; frong khi dd, d mau doi chiing vdi khudn la 
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plasmid pBluescripl II KS (+). dfly Id plasmid dupe 
sir dyng di cau tnic pBlns. khfing xuit hi§n vgch 
DNA (Hinh 2. giing 3). NliQng kil qui niy cho thiy 
c$p mdi HTI-F/HTI-R c6 dp chuyen bî t cao vd sin 
phim khuich chinh la dogn gen mi hiia lOxHis-RR-
MPl mong muon. 

Hinh 2. Sin phim PCR khuech dai doan gen 10xhls-rr-mpi 
bing cip mAi HTI-F/HTI-R tu pBlns. 1. thang DNA 100 bp; 
2. san phim khu^h dgi tir pBlns, 3, sdn pham khu^h dgi 
tir pBluescnpt II KS (+). 

San f̂ am mang gen ma hda 1 OxHis-RR-MPl dupe 
tinh sgch, xu ly ^ g NdeVXhol va ddng hda vio 
pET43.1a(+) Cling dupe xu ly bing c$p enzyme 
NdellXhol. San phim ndi dupe bien ngp vio E. coh 

DH5a, trii fren LBA-AmplOO, ii 3r'C, 14-16 h de 
tiip tyc sing Ipc chpn thi biin ngp mang plasmid tii 
li hpp pHTI cin tim. 

Tuyin chpn ddng £. coli DHSa mang plasmid tii 
t i hgp pHTI 

Cic khuin Igc mpc frfin LBA-Amp dupe sing 
Ipc di luyin chpn ding E. coli DH5a mang plasmid 
tii ti hpp pHTI mong muin bing PCR khuan lac vcri 
cgp mii HTI-F/HTI-R, cit hgn chi vi giii hinh ty 
DNA. 

Liy mpt it sinh khdi d timg khuin Igc h6a vio 
dung djch chua thinh phin phdn ung PCR d cic tube 
PCR rifing rS, thyc hi#n phin iing, phan tich kich 
thudc sin phim PCR bing d i^ di tren gel agarose 
I%nhum6tidhinh3. 

NhOng khuin Igc cho sin pham PCR co kich 
Ihudc khoing 250 bp (Hinh 3A, gieng 2), chung to 
nhCmg khuin Igc niy mang plasmid pHTI dupe c5ii 
friic do gen I Oxhis-rr-mpi di dupe gin vio vi tri cat 
cua Ndel vd ?Chol frong pET-43.1 a. Sy hipn hipn ciia 
khudn pHTI giiip c^p moi HTI-F/HTI-R bit cjp 
chuyen bipt vao dau 5' vi 3" ciia gen lOxhis-rr-mpi 
di khuich dai cho ra sin phim PCR duy nhit; trimg 
khi do vol ddi chung la nhihig khuin lac mang 
plasmid pET-43.1a khdng xuit hipn vgch DNA 
(Hinh 3A, giing 3). Nhiing khuan lac cho sin pham 
PCR kich thudc 250 bp sfi dupe tach chiit plasmid 
vi tiep tyc sang Ipc bing phan img cit Ndel va Xhol. 

Hinh 3, Sin phim PCR khuin Igc (A) v i cit hgn chi cua plasmid t i i t6 hpp pHTI (B) 1, thang DNA 100 bp; 2, san phim 
PCR khuin Igc E. coli DH5a/pHTI; 3, sin phim PCR khuin Igc E. coli DH5a/pET-43.1a, 4, thang DNA 1 kb; 5, sin phSm 
phan dng cit pHTI vdi Ndel vd Xhol; 6, sin phim PCR ciia pBlns vdi cip m« HTI-F/HTI-R. Vgch DNA mang gen mi h6a 
10xHis-RR-MPI dupe djnh v| bdi mOi tin. 
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Xii ly plasmid thu dupe tir nhihig khuin Igc cho 
ket qua duong tinh khi sing Ipc bdng PCR khuin Igc 
vdi Ndel va ;i7ioI, phan tich kich thudc sin phim cit 
bing dien di fren gen agarose 1% nhu mo t i d Hinh 
3B. Kit qua phan tich cho thiy khi cdt bing Ndel vd 
Xhol, sin phim cdt cho 2 vgch DNA kich thudc 
5488 va 250 bp (Hmh 3B, giing 5), hai vgch DNA 
nay tuong ung kich thudc cua pET-43.1a dd xu ly 
NdellXhol dk loai bd dogn DNA kich thudc 1787 bp 
ma hoa the Nus v i dogn DNA mang gen m i h6a 
I OxHis-RR-MPl. 

Dogn DNA mang gen ma hda 1 OxHis-RR-MPI 
frong pHTI dupe giai y-inh tu va so sinh vdi frinh tu 
mpi frong plasmid pBIns, kit qua cho thiy dp tuong 
dong dgt 100% vi ddng khung dich ma fren pET-
43.1a nhumd la dhinh 4. 

Tir nhirng kel qua phan tich fren, cho thay chiing 
tdi d i chpn dupe d6ng vi khuin E. coii DH5a mang 
plasmid tai td hpp mong mudn pHTl, plasmid ndy 
dupe bien ngp vao E. coli BL21(DE3) d i tao chiing 
E. coli BL21(DE3)/pHTI biiu hipn 1 OxHis-RR-MPI. 

p K T I 

g e n e nqi i 

TGC C-TJJLTTC C CTrTCjJLTAJLmTCTIJLAnTTJULCmCCJlCAn.Ti.CATArSi: C CTCCGft,C*JJlCC JCACCATCUCCJ: 

p H T I 

g e n e n q t i 

p H I I 

g e n « i r ^ i 

TCJ:CCAr:ACCATCfci:i:j.TICCTC C CC-TCGITmTn;TftUlCCl3CACirrGT:;CCCCTCC:j.CCTGGT5GJJlGCC:TGT 

!^!^?'!^Tnxmyjicc43CACCTGT:jccccTcc:ACCTGGr&cjJiGcc:TCT 

cccQCffatccajc ac c rq t jc aac ccc:; ac c toataaaeocctr ;irt 

: : c Gcc-TAi.: GTTJLU: GTC&CJLITCTC 

m m C A C CCCGUJJLCCCSTC CTTACICCCCTAA; CTIJUIÂ ETCC-CIATTC-Tt .\.c CTCcrrrtccca::;Aic GTCcn 

:i;ijcaac:jaacci:aa:-tcti:cTMcaccccqaaa£ccc33cgtcac:c(iaccaa:cici:£aa:(itiiccatcati7 

eiiCACTSCTCTiC :TCC1TCTW1GC CrCTlC CJiGrr;GJLlJLlLCTJ.rTC-CJiArTj.CC-GAT: C CTCG^^C AC CACCiC Ci. 
tu.cjicT;c7njic:TTCATCT:M:A&ccrurA.ccAG[rnciJuiACTACTC-ci*i^ 

ccnseasus iiaacaar.2cr.ai:ac23cc£cct3ca3ccT:acacc£accjca£aaccaci:i:caa::^aq 

pHTI 
g « n « n q i i 

CCi.CCiirTiiT(jrrJUTIJJlGITi;CCCC;iT:C7iC-GrT?ATJUJLi.:lGiATIT:;CCTEGCGjCACTJlG:&CCC-TGGTCCC 

^*^ Ccnsenaws 

Hinh 4.D0 tuong ding vasy ding khung djch ma cua dogn DNA ma h6a10xHis-RR-MPI trong pET-43.1a(+). 

Cam ung v i phan tich bieu h i | n lOxHis-RR-MPI 
trong £ . coff BL21(DE3)/pHTI 

Nhdm danh gia sy bieu hien vd tim hieu d ie tinh 
hien dien ciia I OxHis-RR-MPI d dang th i viii hay 
hda tan frong t i b io chat, chiing E. coli 
BL2I(DE3)/pHTI dupe nuoi ciy l ie trong LB-
AmplOO va cam ung bing IPTG. Sinh khdi t i bio 
dupe thu nhan sau 10 h c im dng de chuan bj mau 
tdng protein, phan doan tan (chda lOxHis-RR-MPI 
tan) vd phdn doan khong tan (chda lOxHis-RR-MPI 
dgng th i viii). S\f h i ^ difn ciia lOxHis-RR-MPI 
trong cac phin dogn t ing, phdn doan tan v i phan 

doan khdng tan dupe phan tich bing SDS-PAGE vd 
lai Western nhu mo t i d hinh 5. 

Kit qua phan tich SDS-PAGE cho thiy, xuit 
hien them mpt vach protein dam cd kich thudc 
khoing 9,5 kDa khi cdm ung IPTG frong dich tdng 
protein cua E. coli BL21 (DE3)/pHTI (Hinh 5A, 
giing 3), frong khi do vgch protein niy khdng xudt 
hi6n frong dich tdng khi khong cam ung IPTG (Hinh 
5A, giing 2). So sinh vdi trpng lupng phan hi ly 
thuyet cua 1 OxHis-RR-MPl khoing 9,58 kDa, cho 
thiy vach protem dam niy hipn dien frong dich tdng 
dupe cam dng cd thi la lOxHis-RR-MPI tai t i hpp 
biiu hipn tu pHTI. 
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Nhim khing djnh vgch protein dupe biiu hî n vdi vj tri ciia vgch protein xuit hipn frong djch 
li lOxIlis-RR-MPl, chimg t6i phin tich Ih6m bdng ting protein khi dupe cdm dng IPTG (Hinh 58 vi 
lai Western vdi khdng thi HU1-018 khing d(lc C. gieng 3), kit qud niy khing djnh vgch protein 
hipu insulin vi khdng ihi d$c hiiu khing lOxHis, d$m xuat hipn khi dupe cim iing IPTG chinh li 
fren bin phim xuit hi§n vgch tin hi$u lucmg iing lOxHis-RR-MPI. 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

Hinh 5 Phdn tich sg bieu hien I O K H I S - R R - M P I Dien di SDS-PAGE (A), lai Western v i i kh ing I t i^ khang insulin HUI-018 
(B), lai Western vdi khdng t h i khang Ihe lOxhis {C), (*)/(-), cdm u'ng/khfing c i m ung IPTG; 1, thang protein ph in ti> lupng 
Ih ip, 2, t6ng prolein £, coli BL21(DE3)/pHTI(-). 3, tong prolein cua E coli BL21(DE3)/pHTI(+), 4, phdn dogn tan cua t i bio 
chat E coll BL21(DE3}/pHTl(+}; 5. phdn dogn tiia cua t i bao ch i t £ coli BL21(DE3)/pHTI(+} V^ch protein dung hpp 
lOxHis-RR-MPI dupe djnh v\ bdi mOi t i n . 

Phan frch die tinh hipn dipn ciia I OxHis-RR-
MPI frong E. coli BL2l(DE3)/pHTI d phan dogn 
protem khwig tan vi tan trong te bao chat (Hinh 5A, 
giing 4 vi 5), cho thay hau het I OxHis-RR-MPI bieu 
hien va ton tai d dgng the viii, ket qui niy ciing dupe 
khang dinh bang lai Westem vdi khdng Uie HUI-018 
khing die hieu msulin vi khang the die hipu khdng 
1 OxHis, khi vgch tinh hipu chi xuat hipn d phin dogn 
khdng tan (Hinh 5B va C, gieng 5). Dinh lupng bing 
phan mem Quanfrty-One, cho thiy lOxHis-RR-MPI 
bieu hipn chiem khoang 14yo tong protein ciia te bio 
E. coli BL21(DE3)/pHTl nhumd ti d Hinh 6. 

Nhihig kel qud fren chimg td chiing toi dd thinh 
cong frong vipc tgo chung E. coli BL21 (DE3)/pHTI 
bieu hipn vupt muc lOxHis-RR-MPI dgng the viii. 

Nhieu nghien cuu cho thay mire dp bieu hipn cua 
PI hoic MPI frong te bio chat E. coii dao dpng rat 
Idn cd the chiem tu 6 tdi 26% long protein cua te bio 
(Wing et ai, 1986), 30% (Li et ai, 1984), 25% 
(Chang et ai, 1998), 10% (El-Rashdy et ai, 2008)... 
Ket qui niy cho thay miic dp bieu hi^n cua PI vi 
MPI php thupc rat nhieu yeu to nhu logi peptide 
dung hpp vao dau N cua PI ho$c MPI, logi plasmid 
bieu hipn, promoter dieu khien s\r bieu hipn... Muc 
dp biiu hipn lOxHis-RR-MPl chiim 14% tdng 

protein cua ti bdo E- coli BL21(DE3)/pHn ma 
chiing tdi thu dupe cho thay chua tdi gidi hgn cuoi, 
diiu nay md ra khd ndng cd the cii tien chun^f. coli 
BL2l(DE3)/pHTI didgt hipu suit biiu hipn t6i uu. 

Pt rcan t o f W h f d i L t n y 

Hlnh 6. Ddnh gid mdc d$ b i iu hi$n 10xHis-RR-MPI bliM 

ph in m^m Quantity-One. 1, thang p h i n tCr lupng t l ^ 

protein; 2, tfing protein cua E. coli BL21(DE3)/pHTI khflS! 

c i m dng IPTG; 3, E. coftBL21(DE3)/pHTI c i m dng I P T G : | 
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Tinh che lOxHis-RR-MPI 

Nhim cunĝ  cip_ nguyen lieu cho budc tdi gd^ 
cupn dS tao 3 cau n6i S-S cho phan tii msulm tii to 
hop, 1 OxHis-RR-MPI dupe tinh chi bdng sic ky ii 
luc dua tren su tuong tac giiia Nî * vd th^ lOxHis. 
Tiii vdi 1 OxHis-RR-MPI da h6a tan bing dung djch 
bien tinh manh va sulfonate h6a bing cic mu6i 
sulfite dupe sd dung di tinh chi. Cic phSn dogn sau 
khi gan fren cpt, riia cpt va dung ly dupe phin tich 
bing SDS-PAGE va lai Westem nhu md td d hinh 7. 

Kit qui phdn tich SDS-PAGE vi lai Western cho 
thdy, lOxHis-RR-MPI chiim chu yiu frong djch hda 
tan the viii nhung van con Ian nhiiu protein tap (Hinh 
7A vi B, gieng 2). Tuy nhien, nhung protein tap niy 
khSng gan vdi cOt HisTrap, vi vay ra khoi cpt d phin 
doan sau khi gan va phan doan nia cpt (Hinh 7A, 
gieng 3 vi 4), day li nhihig protein kh6ng tuong tdc 
hay tuong tic khong ddc hifiu vdi Nî *; frong khi d6, 
toin bg lOxHis-RR-MPI dupe giii tren cpt do tuong 
tic dac hieu vdi Nî * vi ket qui Westem d gieng 3, 4 
khdng xuit hipn tin hieu vgch lai vi chi dung ly ra 
khoi cpt khi tang ndng dd ciia phdn tu cgnh tranh Id 
imidazole (Hinh 7A vi B, gieng 5). Phan doan dung ly 
cho duy nhit mpl vgch protein khi nhupm Coomassie 
Blue vi cho tin hieu vdi khing the khang the lOxHis, 
chiing td frong dung dich dung ly con hien dien rdt it 

protein tap vi protein chiim chd yiu frong dung djch 
dung ly chinh li lOxHis-RR-MPI. Dinh lupng protein 
bdng phuong phdp Bradford cho thiy da thu dupe 
18,9 mg lOxHis-RR-MPl tir 500 ml moi tniimg LB 
bdng nu6i ciy lie. 

Per vi dong tic gid (1996) ch6n cic vi fri cit ciia 
frTpsine li arginine (R), lysme (K) vi lysine-argmine 
(KR) bing c6ng ngh§ gene vio giOa the tinh chi ZZ 
vi PI, tao 3 cau tnic protein dung hpp ZZ-R-PI, ZZ-
K-PI vi ZZ-KR-PI di xdc dinh hieu ĉ ui cit ciia 
frypsin doi vdi nhung vi fri ndy. Cic cau friic niy 
dupe bieu hi$n d dgng thi viii frong E. coli vi tinh chi 
bing sic ky di lyc vdi IgG (Z Id vimg gin vdi IgG cua 
protein A d Staphylococcus). Diem noi bat ciia nghi&i 
cuu nay la su dyng frypsin de loai ZZ va peptide C 
trong Cling mpt phdn dng Ihay vi phai trii qua hai 
phin ling neng rS li loai bo ZZ vi sau do Ii peptide C. 
Nhd dd qui trinh thu nhan msulm ngudi tii to hop co 
hoat tinh tir E coli dupe nit ngan ve thdi gian. Tuy 
nhien, su dpng ZZ lim thd tinh che li khong kinh te vi 
gii thi mang IgG diing frong sic ky tinh che co gii 
thanh qud cao. De san xuat insulin tii to hpp d quy mo 
Idn, viec thay ZZ bang the tmh che His la can thiSt, vi 
gii the mang Ni'"̂  can cho tmh chi nhiing protein 
dupe dung hpp vdi the His co gid thdnh re, di dang va 
thugn fren cho sir dung (Qiagen). 

1 2 3 4 5 1 2 3 , 5 

Hinh 7. Tmh ch6 10xHis-RR-MPI bing c$t HisTrap FF 5ml trong diki k i ^ biln tinh Di#n di SDS-PAGE (A); lai Westem vdi 
khang th l khSng the tOxHis (B). 1, thang protein phan td lupng thip; 2, d|ch h6a tan Xhh vOi lOxHis-RR-MPI trudc tmh che, 
3, phan dogn sau khi g in trgn cpt; 4, phSn dogn n>a cOt; 5, phin dogn dung ly lOxHis-RR-MPI ra khfii cOt Vgch protein 
dung hpp lOxHis-RR-MPI dupe dinh vi bdi mui ten 

Chu Ky Nam vi ddng tic gia (2005) da ciu tmc 
va biiu hien vupt mdc protein dung hpp 6xHis-M-
MPI dgng thi vui frong E: coli de sm xuat insulin tai 
ti hpp. Viec sd dung Ihe His di giim dang ke gia 

thinh frong qui trinh tinh che vd dS dang su dung cho 
quy md san xudt Idn, ngoii ra viec Ihay PI bdng MPI 
ciing li mpt uu di&n frong nghien ciiu nay vi MPI co 
hi§u suit til gip cu&i cao hon PI tu 20-40% (Chang 
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et ai, 1998). Tuy nhien. MPI dirpc ciu triic gin vdi 
th^ tinh chi His qua trung gian methionine (M) dfl 
bpc Ip nhupc diim trong nghien cuu niy. vi ihd His 
vi mini C phii dupe logi ra d hai budc rieng re khi 
muon tliu nh$n insulin. Hon niia. chiing t6i g$p rit 
nhiiu khd khin trong vii;c mua CNBr vi hipn nay 
h6a chit niy da b\ cam su dyng it Vi^i Nam. Chinh 
nhung diiu nay du anh hudng rat nhiiu vc mill Ihdi 
gian frong quy Irinh san insulin tii to hpp. Bdng 
nhung phan licli lii liiju vd kinh nghipm trong qui 
frinh nghien cuu. chiing toi lien hinh ciu tnic protein 
dung hpp lOxHis-RR-MPI dc khic phyc nhiJTiE 
nhupc diem da neu vi kv vpng dgt dupe nhChig kcl 
kha quan nhil trong qui irinh sdn xuil insulin tii to 
hpp c6 hogt tinh Id E. coli. 

KET LUAN 

Chung loi da thinh cong trong vipc d6ng h6a 
gen lOxhis-n-mpi vio chimg E. coli 
BL21(pE3)/pHTl, biiu hipn vupt muc lOxHis-RR-
MPl bang cdm ung IPTG vd tinh sgch dupe I OxHis-
RR-MPl bdng mpl budc sic ky i i luc do tuong tic 
giua lOxHis vi Ni^* lOxHis-RR-Mpi sau linh ch i se 
dupe tai gap cupn de tao cic cau ndi S-S, xu ly vdi 
trypsin de logi bd lOxHis va doan mini C trong cung 
mpt phdn ung. 

Ldi cam an: nghien ciru ndy Id mot phdn cua de ldi 
cdp Nhd nude KC 04.09/06-10, chiing toi cdm an Bg 
Khoa hgc vd Cdng nghe Vi^t Nam da tdi trfr kinh phi 
cho de ldi. 
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CLONING, EXPRESSION AND PURIFICATION OF FUSION PROTEIN lOxHIS-RR-
MINIPROINSULIN (lOxHIS-RR-MPI) FROM ESCHERICHIA COLI 

Le Tran Thanh Nhat, Vo Minh Tri', Nguyen Thi My Trinh, Tran Linh Thuoc 

University of Science, Vietnam National Universit)'. HoCliiMinh Cilv 

SUMMARY 

lOxHis-RR-MPI was designed lo shorten the process of producing recombinant human insulin for 
treatment of diabetes in Vietnam, Trypsin cleavage sites (RR) were inserted between lOxHis lag and MP!, thus 
lOxHistagand mini-peptide C were removed from refolded 1 OxHis-RR-MPl in one step under the catalysis of 
trypsin protease. Gene lOxlus-rr-mpi was amplified by PCR, cloned inlo pET-43.1a(+) to construct 
recombinant plasmid pHTl expressing lOxHis-RR-MPl under the control of T7 promoter. E coli 
BL21(DE3)/pHTl strain was established by chemical Uansfonnation ofpHTl into E. coh BL21(DE3), shakily 
cultivated in LB medium, added IPTG lo induce the T7 promoter. lOxHis-RR-MP! was over-expressed and 
accumulated as inclusion bodies in cytoplasm and occured about 14% of total protein after 10 h induction 
when analyzing by SDS-PAGE, Westem blot, and Quanlily-One software. lOxHis-RR-MPl was purified 
through a one-step Ni-NTA affinity column under denaturing conditions. 18,9 mg of purified lOxHis-RR-MPI 
was obtained from 500 ml LB medium of shakily cultured recombinani bacteria when quantifying protein 
using Bradford method. 

Keywords E coli, pET-43 la. recombinani insulin, SDS-PAGE, trypsin. Western blol 
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