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TOM TAT

10xHis-RR-MPI duoce thiét ké nhim it ngéin quy trinh 1o insuhn ngu(n 131 16 hop dang trong diéu 1
bénh dai thio dudmg & Vigt Nam Vi tri it coa trypsin (RR) dugc cIan vio gitra thé 10xHis va MPI, nho do
thé 10xHhs va doan mini C dugc cit ra khoi 10xHis-RR-MPI da tai gap cudn trong cong mét bude dudi sir xac
tac cia trypsin Gen 0xhis-rr-mps duge kh\lech da blng PCR. dong héa vao pET-43 la(+) dé 10 plasmid
pHTI biéu hi¢n 10xHis-RR-MPI dudi sy kiém soél ciia promolcr T7. Ching £ coli BL21(DE3)/pHTI duuc 3o
thanh do hoa bién nap pHT! vio E. coli BL21(DE3). nudi c:n) lic trong mét lmrmg LB, bu sung ll'l'G d¢ cam
img promoter T7. 10xHhs-RR-MPI biéu hién vugt mirc, 13n 1a1 o dang thé vii trong 1€ bao chit va chlem
khoang 14% 1ong protcin sau 10 h cam img khi phan tich baug SDS-PAGE, lai Western va phén mém
Quanmy -One. 10xHis-RR-MPI duge tinh sach sau mgt bude tinh ché bing sic ky 41 luc vor et Ni-NTA trong.
diéu kign bién tinh. 18,9 ‘mg 10xHis-RR-MP1 di tinh sach thu duge nir 500 ml mai tnrdng LB bing nubi cay lic

khi dinh Yugmg protein bing phuwong phép Bradford.

Tie khda E. coli, insuln tar 16 hp, lar Western, pET-43 la, SDS-PAGE, trypsin

MO DAU

Insulin 12 hormone déng vai tré chu yéu rong
diéu i dai thao duomg (DTD) rype I vA mét sb it
bénh nhin DTD type 2. chn nay, insulin dugc pham
ban trén thy mmng chii yéu san xvit bang con dudmg
ti t6 hop & vi sinh vat, nha d6 1am tang co hoi diéu
rj cho bénh nhan nghéo va lam giam dang ké lugng
bénh nhan DTD trén thé gii (Ho va Gibaldi, 2003).

Dé san xudl insulin t3i 16 hgp, diu tién mRNA
ma héa pronsulin (PI) nguén dugc chuyén sang
cDNA va dugc chén vio mot plasmd biéu hi¢gn
trong 1é bio chéit cua E. coli. Pl thu nhén & d4ng thé
i trong té bao chét s& dugc 1am tan bing muol
tioh, cho t4i gip cudn va hinh thanh cic cau néi
dlsulﬁde (Berg et al., 1993; Chen er al., 1995). Pl di
tai glp cun sé dugc cit bo doan C nho trypsin dé
thu nhan insulin cé hoat tinh (Kemmler er al., 1971).

Chang vi déng tac gia (1998) chimg minh réng

khi thay lhe doan C (31 amino acid) cua Pl bing
wini C gdm 5 amino acid Tyr-Pro-Gly-Asp- Val, thi
phan tr mini-proinsulin (MPI) ¢6 hi¢u qué gap cuén
ting 20-40% so v6i Pl. Trong MPI, trinh ty mini C
s& tao nén cu tric B-tum (gap B) nim giira 4 amino
acid kiém tinh Arg-Arg va Lys-Arg sé& dugc nhéan
dién va phan cit boi u'ypsln Cu tric B-turo duge
hinh thanh 0 hai chum cla phlan B (B-sheet) déi
song song, can cho sy ghp cudn protein (Zimmerman

et al., 1977) Trong trudng hop cha MPI, B-tum s¢
gap doi chu rruc MP], diéu nay %lup cho hai doan B
va A duge llep xuc v6i nbau 15t hon nén dé dang
hinh thanh cc ciu ndj disulfide chinh xéc hon.

Trong bai bio truée, Chu Ky Nam v déng tic
gid (2005) di tao dong thanh cong gen mpi vao
ching E. coli BL2}(DE3)/pET43Ins, déng thai
chimg minh MPI dugc biéu hlen vuot mirc va ton (@i
& dang thé vii rong té bao chét bang SDS-PAGE,
lai Western. MPI1 dugc ciu tic & dang dung hop voi
thé tinh ché 6xHis qua trung gian methionine
(6xHis-M-MPI), trong d6 methionine la vj tri ciit cia
cyanua bromide (CNBr) giiip loai bo 6xHis ra khoi
MPI sau qua inh tnh ché. Tir 6xHis-M-MPI,
insulin c6 hoat tinh dugrc tao ra nhu sau: thu nhdn thé
vii 6xHis-M-MPJ, hoa tan thé vin, cit loai bo 6xHis
bang CNBr, (i gip cuon MPI dé ta0 cac clu ndi
disulfide (S-S) dang, xur ly MPI da @i gép cudn véi
n'ypsln dé loa1 bo doan muni C ra khéi insulin va tinh
che thu nhan insulin.

G nghién ciru ndy, nhim thuc hién vige cit loai
bo thé finh ché 10xHis va mini C trong cing mdt
phan img dudi su xic tic cia uypsm, ching (ol sl
dung céng ngh¢ gen chén vj tri cat cla trypsin g6m 2
arginine (RR) véo giira thé tinh ché 10xHis va MP1
(a0 cau mic protein dung hop 10xHis-RR-MPL. V&
10xHis-RR-MPI, insulin c6 hoat tinh duge tao ra
theo mt quy trinh ngén va tiét kiém hon: thu nhin
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thé vii 10xHis-RR-MPI, hda tan lhc \lm i gdp
cugn 10xHis-RR-MP) dé o céc cau néi S-S ding.
xUr ly 10xHis-RR-MPI d3 thi gap cudn vdi trypsin d¢
logi bo 10xHis vit dogn mini C ra khoi insulin va tinh
ché thu nhan insulin cé hoat tinh

Vi nyc dich 1iét kigm chi phi va rit ngin quy
trinh 1ao insubin npum i 6 hep ¢6 hoat tinh tr £.
coli 13m nguon duge hi¢u ché o thube didu trj DTH
G Vit Nam, chung 1t dong héa gen /Oxhis-rr-mpi
ma hoa [0xHis-RR-MPI vio plasmid bicu hién pET-
43 la(+) dé to plasmid ti 1§ hgp pHTI, bién nap
pHTI no E cali BLZH(DE3), cam u'm, bicu hlgn Vi
tink ché thn nh\m 10xHis- RR MPI dé cung cip cho
qud trinh t1 gap cuén tao cau hinh dang coa insulin.

VAT LIEU VA PHUONG PHAP

Chung cha va plasmid

Clving vi khuan £. colt DHSa [~ endA} hsdR17
(rk-/mk-) supE4d thi X reed] gyrA96 AlacU169
(¢80 lacZ AM/5)) (Takara) dugc s dung dé nhan
ban plasmid. £ coli BL2I(DE3) (F-. ompT, hsdS
(rg- my). gal (DE3)] dugc sir dung lam té bao chu
bidu hign vugt mirc 10xHis-RR-MPI.

Plasmid pET-43.1a(+) (Novagen), kich thuéc
7275bp, promoter T7, cam (mg bing IPTG
(isopropyl  f-D lluogdlaclosldc) gen  khing
ampicillin (Amp) dugc ding dé cau trie plasmid
pHTI biéu mén 10xH1s-RR-MP].

Mai

Cap mbi HTI-F -
CCCATGGGTCATATGCCGTCCGACAAACCGCA
CCATCACCATCACCATCACCATCACCATTCCTCC
GGTCGTCGTTTTGTGAACCAGC-3") va HTI-R
(S*-TTGATCCTCGAGGGATCCCTAGTTGCAG
TAGTTTTCCAGCTGGTACAGGCTGCAGATGG
AGG-3") ding dé khudeh dai gen mpi, duge thiét ke
bing phan mém Jellyfish 3.0, Amplify 1.2. Cgp méi
T7 promoter/T7 terminater (Novagen) ding dé giai
trinh (. Vj tri nhan biét cua Ndel va Xhol dung cho
dong hoa duge gach dudi, trinh ty ma hoa 10xHis
dugc in nghiéng, wrinh ty ma héa 2 arginine duge in
dam va gach dudi.

Tach chiét plasmid

Cic plasmid dugc tach chiét theo phuong phap
SDS-kém thco mo ta cua Sambrook va Russell
(2001).
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Khuéch Agi va xir Iy gen mpi

Gen mpi ma héa MPI duge khuéch dai boi Pl
DNA polymcrnsc (Fermentas) ti plasmid pBlns
(cung cap bdi PTN Céng nghé Sinh hec Phan u,
Truémg DH Khoa hoc Ty nhién TPHCM) theo
chuong trinh: 95°C/S phit; 30 chu ky: 94°C/4S gigy,
$5°C/4$ gidy, 72°(/45 gidy; két thic, 72°C/10 phin,

Sin plmm Kkhuéch dai dugc phan doan béng gel
agarosc 1%, tinh ché bang EZ-10 Spin Column DNA
Gel Extraction kit (BloBaslc Canada) theo huéng
din cia nhd sdn xudt. xu ly bing Ndel va Ahol, bat
hogt emzyme bing phenol/chloroform va tinh ché
bing EZ-10 Spin Column PCR Products Purification
kit (BioBasic, Canada). Kiém tra kich thuéc va nong
d$ dogn DNA mang gen mi héa 10xHis-RR-MPI
trén gel agarose 1%.

Chu tric plasmid thi t8 hgp pHTI mang pen mi
héa 10xHis-RR-MP1

Plasmid pHTI biu hi¢n 10xHis-RR-MPI duge
céu tric bing cach chén gen 10xhis-rr-mpi 43 xir ly
V@i Ndel va Xhol vio plasmid pET-43.1a(+) cing
dugce xir ly voi hai enzyme ndy dudi sy xic téc cua
T4 DNA ligasc (Fermentas). pET-43, Ia(+) duotxu
ly v&i Ndel va Xhol. phan doan san pham cit bing
gel agarose 1% dé loai bo thé Nus c6 kich thuée
1787 bp vi uinh ché bing EZ-10 Spin Column DNA
Gel Extraciion kit.

Tao l(‘ bio Khi nap vi bién nap plasmid pHTI
vio té bao E. coli

Tao té bdo E coli khi nap bang phuong phap
calcium Tgnh va pHTI duge bién nap vao E. coh
DHSa va £. coli BL21{DE3) bing phuong phép si
nhi¢t theo M6 ta cua Sambrook va Russell (ZOOI)
Huyén phi 1 bao sau bién nap dugc tra trén moi
truimg LB agar (Tryplone 1%, Yeast extract 05%
NaCl 0,5%, agar 2%) bd sung Amp dat nong d¢ cubi
100 pg/ml (LBA-Amp100), u 37°C, 14 - 16h.

Sang lgc thé bién nap va gidi trinh oy DNA

Thé bién nap moc thanh Kkhuin lac trén LBA-
Amp100 dugc sang loc de chon dong myc néu bdng
PCR khuin lac véi cip méi HTI-F/HTI-R. San pham
PCR dugr kiém ra bang dién di trén gel agarose 1%.
Plasmid 1ir thé bién nap cho két qua duong tinh &
PCR, nep tye duge kiém tra bing phan img it véi
Ndel va Xhol.

Plasmid tai ) hop cho két qua duong tinh &
phan img cit s gidi trinh & cdng ty Macrogen (Hin
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Quoc) S\: dong khung dich ma dugc kiém tra bing
phin mém Jellyfish.

Ciu tric protein dung hgp 10xHis-RR-MPI
duge mb ta & hinh 1.

o - I -~

Vj Gi cét cia trypain _I

-R-R-YPGNVK-R-...

Vit chtcia bypain

Hinh 1. Chu tric protein dung hgp 10xH1s-RR-MPI. MPI gdm dogn B, mini C va doan A B nbi wi C qua lrung gian 2
arginina (RR) va C ndi vé1 A qua trung gian lysine va arginine (K-R). D3y I4 ahng vi tri ¢t ty nhidn cua trypsin tong P,

tién chél tao trong co thé ngurdr Sau khi 1ai gdp cudn A

hinh thanh cdu ndi S-S gira doan B va A, thé 10xHis va mini C

duqe cét ra khdi cdu tric dung hop 10xHIs-RR-MPI bAng trypsin, chud B va A con lai chinh (4 cAu tric coa insulin,

Cim irng vA phan tich biéu hi¢n 10xHis-RR-MPI

E coh BL2I(DE3) chira pHTI [E coli
BL21(DE3)/pHTI] dugc cim img bitu hign 10xHis-
RR-MPI theo sy hwéng din cua cong ty Novagen.
Nudi E. coli BL21(DE3)/pHT! trong 50ml LB-
AmpIOO (khong bd sung agar), lac 250 vip, 37°C
dén khi ODygp dat 0,6 - 0.8, bo suog IPTG dat 0,4
mM dé cam umg sy biéu hién 10xHis-RR-MPI, tiép
tuc nudi lic thém 10 b. Thu va nra sinh khéi 1€ bao,
huyén phu té bao trong dém lanh (Tris-HCl 10mM,
pH7, ImM EDTA), dit wong dé 15 phur, pha 1é bao
bang Ulrasonic Cell Distuptor (My), ly tam 13000
v/p, 4°C, 10 phit, thu phan doan tan (dich noi) va
khoéng tan (can). Téng protein dugc chuin bj bang
cdch thém dung djch nap miu, dun cich thay 5 phut,
ly tAm 13000 v/p, 4°C, 15 phut, sir dung phan dich
nd1 dé phan tich tong protein.

Phin tich SDS-PAGE vi dinh lugng bing
Quantity-One

. Su bidu hién 10xHis-RR-MPI dugc phan tich
bing SDS-PAGE 15% theo sy md (4 ctia Laemmli
(1970). Protein dugc phat hi¢n bing Coomassie
Brilliant Blue, % biéu hién cia 10xHis-RR-MP1
dugc xéc dinh bing phim mém Quantity-Oue
(BioRad), khoi lugng phan nr 10xHis-RR-MP] duge
50 vé1 thang phén tir lugng thép (Amersham).

Lai Western

10xHis-RR-MPI dugc phét hign nho khing thé
kbéng dic hiéu polyhistidine (Amersham) va khéing
thé HUT-018 (Novo Nordisk, Pan Mach) khang djic
hiéu insulin. Protein dugc chuyén lén ming
nitrocellulose san SDS-PAGE, hién phim nho ECL
kit (Amersham).

Tioh ché 10xHis-RR-MP1

Theé wviti 10xHis-RR-MPI dugc hda tan va sulfonate
héa theo mé ti cia Cowley va Mackin (1997).
10xHis-RR-MP] duoc tinh ché bang c{t HisTrap FF
Sml (Amersham) trong diéu ki¢n bién tinh nhu md @
bi cong ty Qiagen (2001) trén hé théng FPLC
(Amersham). Can bang o4t 3CV (CV, dung tich cdt)
dung dich A (100mM NaH,PO,, 10mM Tris-HCl,
6M ure, SmM imidazole, pH 8,0), rira cjt 4CV dung
dich B (100mM NaH,PO,, 10mM Tns — HCI, 6M
ure, 40mM imidazole, pH 6,3), dung ly véi 3 CV
dung dich C (100mM NaH,PO,, 10mM Tris — HCl,
4M ure, SOQmM imidazole, pH 4,5), van _I6c dong 1
ml/phut. Néng d protein dugc xac dinh bang phuong
phép Bradford (Bradford, 1976).

KET QUA VA BIEN LUAN

Khuéch dai gen mpi bing PCR vd chu tric
plasmid t3i ¢ hgp pHTI1

Gen mpi dugc khuéch dai fir plasmid pBlns dé
dong hda vao pET-43.1a(+) tao plasmid tai to hop
pHTI bing cip moi HTI-F/HTE-R Moi xudi HTI-F
mang trinh ty mé héa vi i cit cia Ndel & ddu 5, vi m
cal ciia trypsin & gilra the tinh ché 10xHis va MPI, moi
nguge HTI-R meng trinh ny ma héa vi tri it ciaa Xhol.
San phim khuéch dai dugc phan tich trén gel agarose

1% nbu md ta & hinh 2.

Két qua phn tich trén gel agarose cho thiy, sin
phim khuéch dai gen muc tiéu /Oxhis-rr-mpi cho 1
vach duy nhét cb kich thuée khodng 250 bp (Hinh 2,
gxeng 2), kich thude nay du.ug véi kich thuéc mong
mudn; trong khi d6, ¢ miu dot chimg véi khudn 1a
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plasmid pBlueseript [ KS (+), ddy I3 plasinid duge
sit dung dé chu tac pBlns, khong xufit hién vgch
DNA (Hinh 2. giéng 3). Nhomg két qui ndy cho thily
QAp méi HTI-F/HTI-R ¢6 dp chuyén bi¢t cao va sin
pham Khuéch chinb 13 dogn gen md hoa 10xHis-RR-
MPI mong mudn.

bp

1.2 3
300 10xhl. )
200 xhls-rr-mpi

Hinh 2. San phdm PCR khuéch dgi dogn gen 10xhis-rr-mpi
bang cdp mdi HTI-F/HTER ti pBIns. 1. thang DNA 100 bp;
2. san phAm khuéeh dar tir pBins. 3. san phdm khubch dar
tir pBluescnpt (1 KS (+).

San pham mang gen ma héa 10xHis-RR-MPI duge
tinh sach, xi ly bang NdeUXhol va dong héa vio
pET43.1a(+) ciing duge xir ly bing cip enzyme
Ndel/Xhol. San pham néi duge bién nap vao E. cols

bp

1 2 3
300
200
A

bp
6000

5000

L& Trhn Thanh Nhit ef al

DHSa, trai trén LBA-Amp100, i 37°C, 14-16 h ¢é
1iép wuc sing loc chon thé bién nap mang plasmid t4i
16 hop pHTI céin tim,

Tuyén chyn dong E. coli DHSa mang plasmid t&
«§ hgp pHTIL

Cic khudn lgc moc trén LBA-Amp dugc sing
loc dé tuyén chon dong E. coli DHSa mang plasmid
141 18 hop pHT! mong mudn bang PCR khuan lac vi
cip mdi HTI-F/HTI-R, cht han ché va giai tinh o
DNA.

Ly mét it sinh khéi & timg khudn lac héa vio
dung dich chira thanh phan phan img PCR ¢ cic ube
PCR riéng r&, thuc hi¢n phan img, phan tich kich
thuéc san pham PCR bang di¢n di wrén gel agarose
1% nhu mé 13 & hinh 3.

Nhimg khudn lac cho san phiam PCR co kich
thuée khoang 250 bp (Hinh 3A, giéng 2), chimg t§
nhimg khuin lac ndy mang plasmid PHTI duge ciu
tric do gen /Oxhis-rr-mpi d dugc gin vao vj tri cit
cua Ndel va Xhol trong pET-43.1a. Sy hién hi¢o cla
Khuén pHTI giup cip moi HTI-F/HTI-R bat cip
chuyeén bi¢t vao diu S va 3" cia gen JOxhis-rr-mp
d€ khueéch dai cho ra san pham PCR duy nbat; wong
khi d6 vor doi chimg Ja nhimg khuin lac mang
plasmid pET-43.1a khong xudt hi¢n vach DNA
(Hinh 3A, giéng 3). Nhimg khuan lac cho san phim
PCR kich thudc 250 bp s& dugc tach chiét plasmid
va uép tyc sang loc bing phan img cit Ndel va Xhol.

PET43.1a
(NdelUXhol)

Hinh 3. San phdm PCR khudn lac (A) va cét han ché clia plasmid t4i t3 hop pHTI (B) 1, thang DNA 100 bp; 2, san phbm
PCR khudn lac E. coli DH5a/pHTI; 3, san phdm PCR khuln lac E. coll DH5a/pET-43.12, 4, thang DNA 1 kb; 5, san p
phan (ng ct pHTI vi1 Ndel va Xhol; 8, san phAm PCR ciia pBIns véi c3p mdi HTLF/HTI-R. Vach DNA mang gen mé héé

10xH1s-RR-MPI dugc dinh v) b& mi tén.
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. Xir Iy plasmud thu dugc nir nhimg khudn lac cho
két qua duong tinh kht sing loc bing PCR khudn lac
v&i Ndel va Xhol, phan tich kich thuéc san phim cét
bing dién di trén gen agarose 1% nhu mé ta & Hinh
3B. Két qui phén tich cho thiy khi cdt bing Ndel va
Xhol, san phim cdt cho 2 vach DNA kich thuoc
5488 va 250 bp (Hinh 3B. giéng S), hai vach DNA
ndy tuong img kich thuéc coa pET-43.1a da xir ly
Ndel/Xhol dé logi bo doan DNA kich thuéc 1787 bp
ma hoéa thé Nus va doan DNA mang gen ma héa
10xHis-RR-MPI.

L 11 21 31

BPoan DNA mang gen ma héa t0xHis-RR-MPI
trong pHTI dugc giai rinh ty va so sanh vdi trinh ty
mpi wong plasmid pBlns, két qua cho thiy d6 wrong
dong dat 100% va dong khung dich ma wén pET-
43.1a nhu md (4 ¢ hinh 4.

Tit nhimg két qua phan tich trén, cho thiy chiing
161 da chgn dugc dong vi khuén E. coli DH5a mang
plasmid tai t5 hgp mong muén pHTI, plasmid nay
duge bién nap vao E. coli BL2I(DE3) dé tao chung
E. coli BL21(DE3)/pHTI biu én 10xHis-RR-MPI.

41 SL 61 T

PHTI
gene mp1 R

TGCCTAATTCCCTCTCAL TAATTT CTTAAI T TAACAAGCAGATATACATA

CCTCCGACARACCSCACCATCACCA

ccnsensus
8. 41 101 L.

KA sun codow

121 131 131 =81

PpHTI
gone mp1

TCACCATTACCATCACCATICCTCCCCTCGTCCTTTIGTGAACCASCACCIGTSCCOCTCC TACCTCCTGGLAGCCITET
-TTTGTOLACCASCACCTCT3C60C TCCIACCTEOTCELACCESTET

Ccnsensus

PHTI
gene mp1

TTLQLQaeCccaIcAct TUTICIGE TOCIACE LEUCIUaEQCySSaL

211 231

17
ACCTCETSTECGOC ZAMC CTRG T CTTCTACAC CCCGAMLACCC STC CTTAC P CCCCTAATCTTARA T CTCCCATTGTO
ACCTGETSTCCGEC ZAAC CTCE ST CTTCTACAC CCCGALLACCC STCOTTACSCOOGTAAZGTTAAMGTCGCATTETC

151 181 19- ac1 2zl

ccnsensus

PHTI
gene mpy

ACCTEOTYZQCOMC YBECCTOUS ZTCTICTACACECCAIRAECCCIZCOUTACICYarTaaSquieaatquqecaccaty

241 251 251 27 fl 291 331 311
CARCACT3CTCTAC S TCCATCT3CACE CTOTAC CAGCT 56 LMAACTACTCCAA T TAGEGATICCTCGRSCACCACCACCL
GARCAGTZCTCTAC STCCATCT S ACCCTGTACCAGCT SCLAMMCTACTCCAASTAC - ——.

tcngensus

08RCAUTICTITACTZCCETCTICATC CLACACCLCT YUREAECTACLCCAATZaT Hhot

Al 331 4L 33 el 371 331 381
CCLCCACTAATCTTAATTAAGTTGGCCGTT I CTLCGCT3ATARMAATAGLATITSC CTCGCGSCACTAGIGC CETGETCCC

PHTI

gene mpi --

Censensus * T80 codon

Hinh 4.0 1rong ddng va sy abng khung dich ma cia doan DNA ma héa 10xHis-RR-MPI trong pET-43.1a(+).

Cim img va pban tich bi¢u hi¢n 10xHis-RR-MPI
trong E. coli BL21(DE3YpHTI

Nhim dénh gid sy biéu hién va tim hiéu déc tinh
bi¢n dién cia 10xHis-RR-MPI & dang thé vii hay
hoa tan wong & bao chit, ching E. coli
BL2I(DE3)/pHTI dugc nudi cdy lic rong LB-
Ampl00 va cim img bing IPTG. Sinh kh0| 1é bao
duge thu nhin sau 10 h cam img dé chuin bj miu
1dng protein, phan doan tan (chia 10xHis-RR-MPI
tan) va phﬁn doan khéng tan (chira 10xHis-RR-MPI
dang thé vii). Su hlen dién cia 10xHis-RR-MPI
trong cic phan doan tong, phan doan tan va phan

doan khéng tan dugc phin tlich bing SDS-PAGE va
lai Western nbur mé ta & hinh 5.

Két qua phin tich SDS-PAGE cho thdy. xudt
hién thém mt vach protein dim cé kich lhudc
khoang 9,5 kDz khi cam img IPTG wong dich 16ng
protein cia E. coli BL2I(DE3YpHT! (Hinh 5A,
giéng 3), trong kbi d6 vach protein nay khong xudt
hi¢n trong dich téng khi khéng cam img IPTG (Hinh
SA, glcng 2). So sanh véi trong lugng phén nr ly
thuyét cia 10xHis-RR-MP1 khoang 9,58 kDa, cho
thiy vach protein dam ody hién dién trong dich 160g
dugc cam tmg cb thé la 10xHis-RR-MPI tai 16 hgp
biéu hién tx pHTI.
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Nham kh.’ml, djnh vach protein duge bidu hlcn
14 10xHis-RR-MP1, chang t6i phéu tich thém bing
lai Western voi khang }hc HUI-01& khéng dfc
higu insulin v khang 1he dgc hidu khang 10xHis,
teén ban phim xufit hign vach tin hiéu tuong img

KDa
o4 —

L& Trn Thanh Nht er ol

v&i v trf cua vach protein xudt hién trong dich
18ng protein khi dugc cam ung IPTG (Hinh 5B vi
C. giéng 3), két qud ndy khéng dinh vach protein
dim xudl hi¢n khi dugc cam (mg [PTG chioh l§
10xHis-RR-MPI.

Hinh & Phan tich su bibu hien 10xHIs-RR-MPI Dign di SDS-PAGE (A), 131 Western vo1 khang 1hé khang insulin HUI-018
(El lai Western voi khang thd khang the 10xmis (C) (+)(-), cam unghkhodng cdm ung IPTG: 1, thang protein phan t lugmg

. 2. dng protein E. coli BL21(DE3)/pHTI(-). 3. tong protein cua £ coh BL21(DE3)/pHTI(+). 4. phan doan tan cia 14 b&
chal £ coh BL2Y(DE3YpHTI(+): 5. phan doan tia cua té bao chdt £ colr BL2WDEINPHTI(+) Vach protein dung hop

10xHIs-RR-MPI dugc dinh vi b&i mai 1én.

Phan ch dic tinh hi¢n di¢n cta [10xHis-RR-
MPI trong E. coli BL21(DE3)/pHT] & phan doan
protem khong tan vi lan trong 1¢ bao chal (Hinh 5A,
giéng 4 va 5), cho thay hau hét 10xHis-RR-MPI biéu
hién va 160 ta1 & dang thé vii, k& qua nay ciing duge
Kkbing dinh bing lai Western voi khéng thé¢ HUI1-018
khang d&c méu wnsulin va khang the dic hi¢u khing
10xHis, khi vach tinh higu chi xudt hén & phan doan
khong tan (Hinh 5B va C, giéng 5). Dinh lugng bing
phan mém Quannty-One, cho lhay 10xHis-RR-MPI
biéu hign chiém khoang 14% téng protein cua té bio
L. coli BL2I(DE3)/pHTI nhu mé 1a & Hinh 6.

Nhimg két qua trén chimg 16 ching 16i da thinh
cbng trong vige tgo ching E. coli BLZl(DE3)IpHTI
biéu hén vuot mire 10xHis-RR-MPI dang thé vii.

Nhiéu nghién ciru cho thiy mirc 6 biéu hién coa
PI hoic MPI trong (é bio chat E. coli dao déng rét
Iém c6 thé chiém tir 6 167 26% 16ng protein cha (€ bao
(Wing er al,, 1986), 30% (Li er al., 1984), 25%
(Chang et al., 1998), 10% (EI-Rashdy ef al., 2008)...
Két qua nay cho lhay mirc do bleu hi¢n cua P1 va
MPI phy thudc rit nhidu yéu (3 nhu loai peplide
dung hop vao dau N cia PI holic MP, loai plasmid
bién hi¢n, promoter diéu khién sy bidu hién... Mire
dp bidu hién 10xHis-RR-MPI chiém 14% long
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protein cia té bao £ coli BL2I(DE3YpHT] mi
chung 161 thu dugc cho thay chua (6i giéi ban cudi,
diéu nay mé ra kha ning c6 thé cai tien chung E. coll
BL21(DE3)/pHTI d¢ dat hi¢u sudt biéu hi¢n t6i uw

¢ 3

kDA

94
67

43

§ ¢ 8l

_§
{
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144

Purcent of Whyle Lang
Hinh 6. Danh gid mirc dd bidu hign 10xHIs-RR-MPI birg
phdn mdm Quantity-One. 1, thang phan tr lvgng
protein; 2, tdng protein cua E. coli BL21(DE3VpHTI
cam (g IPTG; 3, £. coll BL21(DE3)pHT! cam g IPTG. g
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Tinh ché 10xHis-RR-MPI

Nhim cuag cap nguyén liéu cho budc tii gag
cudn dé tao 3 clu ndi S-S cho phan i insulin tai 10
hop, 10xHis-RR-MPI dugc tinh ché bing sdc ky 4
luc dya rén sy tuong tac gira Ni** va thé 10xHis.
Thé viu 10xHis-RR-MP! da hoa tan béng dung d;ch
bién tinh manh va sulfonste héa bing cic mudi
sulfite duoc sit dung dé tinh ché. Cic phéan dogn sau
kht gﬁn trén cft, rira cft v dung ly dugc phén tich
bing SDS-PAGE va lai Western nhu mé 14 & hinh 7.

Két qué phan tich SDS PAGE va lai Westen cho
thdy, 10xHis-RR-MPI chiém chu yeu trong djch hoa
tan thé vii nhung viin con 1an nhiéu protein tap (Hinh
7A va B, g:éng 2). Tuy nhién, nhimg protein tap ndy
khéng gan véi cbt HisTrap, vi viy ra khot cft & phin
doan sau khi gin v phin doan rira cft (Hinh 7A,
giéng 3 va 4), diy la nhimg protein khéng tuong tac
hay tuong tic khong dic higu véi Ni?*; trong kbi d6,
todn bd 10xHis-RR-MPI dugc gy rén cft do trong
thc dic hidu van Ni?* vi két qua Western & giéng 3, 4
Kkhéng xuat hién tin hiéa vach lai va chi dung ly ra
khoi cot khi ting ndng d6 cia phan tr canh tranh
tmidazole (Hinh 7A va B, giéng 5). Phan doan dung ly
cho duy nhét mjt vach protein khi nbu¢m Coomassie
Blue vé cho tin higu vén khang thé khang thé 10xHis,
chimg t6 trong dung dich dung ly con hi¢n dién rét it

1 2 3 4
KDa A~
-—
p—
—
- -

201 —

protein tap vA protein chiém chi yéu trong dung dich
dung ly chinh ld 10xHis-RR-MP). Dinh hrong protein
bing phuong phép Bradford cho thdy d3 thu duge
18,9 mg IOxHJs RR-MPI tir 500 ml md: truomg LB
bing nuéi cdy ldc.

Per vi ddng tac gid (1996) chén cic vj tri cit cha
frypsine la arginine (R), lysine (K) va Iysmc—argmme
(KR) bing cong ngh¢ gene vao gifra the tinh ché ZZ
VA P, tao 3 cdu tric pm(em dung hop ZZ-R-P, 2Z-
K-Pl va ZZ-KR-Pl 8¢ x4c dinh hiéu qud cét cia
frypsin dm v6i nhimg vi tri ndy. Chc chu tnic ndy
dugc bleu hién & dang thé viii trong £ coli va tinh ché
bing sic ky 4i lyc véi 1gG (Z 13 vung gﬁn v 1gG coa
protein A & Staphylococcus). Diém ndi bat cia nghién
clru nay 1 sir dyng trypsin d& loai ZZ va peptide C
trong cung mdt phan img thay vi phéi tra1 qua hai
phan img riéng ré& 14 loai bo ZZ va sau d6 la pepudc C.
Nh& d6 qué trinh thu nhdn wsulin ngudi th 16 hop c6
hoat tinh nY £ coli duge nit ngan vé thor gian. T\Jy
nhién, sir dung ZZ lam the hnh che 14 khéng kinh @€vi
gi4 thé mang 1gG ding trong shc ky tinh ché c6 ga
thanh qué cao. Dé san xut insulin t41 6 hqp & quy md
16m, viéc thay ZZ bing thé unh ché His 1a can thiét, vi
gi4 thé mang Ni™* cin cho tinh cbé nhimg protein
duoc dung bop vé1 thé His c6 gia thanh ré, dé ding va
thudn tién cho sir dung (Qiagen).

1 2 3 - 5

14,1——‘! ‘

Hinh 7. Tinh ché 10xHIs-RR-MP! bing ct HisTrap FF 5mi trong didu kién beén tinh D18n di SDS-PAGE (A); lai Westem v&
khang thd khang thé 10xHis (B). 1, thang profein phan tir ILrgng th&p; 2, dich hoa tan thé vin 10xHIs-RR-MPI truée tinh ché,
3, phan dogn sau khi gén trén cét. 4, phan dogn rra cft; 5, phan doan dung ly 10xHIs-RR-MPI ra khoi cét Vach protein

dung hep 10xHIs-RR-MPI durgre dinh vi b moi 16n

Chu Ky Nam v4 ddng thc gia (2005) d& chu triic
vi bidu hién wuet mirc protein dung h(xp 6xHis-M-
MPI dang thé vii trong E: colt dé san xuat insulin t4i
16 hop. Viéc sir dung thé His di giam dang ké gia

thanh trong qud trinh tinh ché va d& dang sir dung cho
quy md san xudt Ign, ngodl ra vige thay P1 bing MPI
cing 12 mét v diém trong nghién ciru nay i MPI ¢6
hiéu sudt ths gﬁp cufn cao hon PI tr 20-40% (Chang

77



et al., 1998). Tuy nhicn. MPI durge cAu tric gﬂn voi
hé tinh ché His qua trung gian methionine (M) dit
béc 1¢ nhuye didm trong nghién ciu ndy, vi thé iy
vi mlm C phai duge loar ra ¢ hai budc ricng ré klu
mudn tha nhin insulin. Hom nim, ching (6i gdp rdt
nhicu khé khan trong viée imun CNBr vi hign nay
hoa chit ndy da bi cim sur dyny o Vigt Nam. Chinh
nhimg dicu iy da anh hueng rbt nl\iéq vé mt thin
gian trong quy trinh san mxulin @i o hop. Bang
nhimy phan tich (81 héu va kmh nghi¢m trong qué
trinh nghién cuu, ching 16i tién Mnh cu tric protein
dung hqp 10xHIs-RR-MPI d¢ khie phuc nIumF
nhuge di¢m da néu va kv vong dot duge nhimg kcl
Kha quan nhdt trong qué irinh san xudt msuhn ti 16
hop c6 hoat tinh tr £. coli.

KET LUAN

Ching 161 da thanh cong trong vi¢c dong hoa
gen  IOxhis-rr-mpi o vdo ching  E. coli
BLZI(DEJ)/pHTI. bicu hi¢gn vugr mirc 10xHis-RR-
MPI bang cim (mg IPTG va tinh sach dugc 10xHis-
RR-MPI bing mol budc séc ky ai hye do wong tac
gitra 10xHis va Ni¥ 10xHis- RR-MP! sau tinh ché sé
dugc 3 gap cugn dé tao cac chu nds S-S, xur ly vai
trypsin d¢ loai bo 10xHis va doan mini C trong cing
mét phan img.

Léi cam on: nghién ciou nay la mét phan cia dé tai
cap Nha muede KC 04.09/06-10, chiing 16i cam on By
Khoa {wc va Cong nghé Viét Nam da tat trg kinh phi
cho dé 1ai.
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CLONING, EXPRESSION AND PURIFICATION OF FUSION PROTEIN 10xHIS-RR-
MINIPROINSULIN (10xHIS-RR-MPI) FROM ESCHERICHIA COLI

Le Tran Thanh Nhat, Vo Minh Tri’, Nguyen Thi My Trinh, Tran Linh Thuoc
University of Science, Yietnam Natonal Universuy, HoChiMinh Ciry
SUMMARY

10xHis-RR-MPI was designed to shorien the process of producing recombinant human insubn for
treatment of diabetes in Vietnam. Trypsin cleavage sites (RR) were mserted between 10xHis 1ag and MPY, thus
10xHis tag and mmi-peptide C were removed (rom refolded 10xHis-RR-MPI in one step under the catalysis of
trypsin protease. Gene /Oxhis-rr-mpr was amplified by PCR, cloned into pET-43.)a(+) to consiruct
recombinant plasmid pHTI expressing 10xHis-RR-MPl under the control of T7 promoter. £ coli
BL2|(DE3)pHTI strain was blished by chemical S ol pHT1 into £. colt BL2I(DE3), shakily
cultivated 1n LB medium, added PTG to induce the T7 promoter. 10xHis-RR-MP] was over-cxpressed and
accumulated as inclusion bodies 1n cytoplasm and occured about 14% of total protern afler (0 h induction
when analyaing by SDS-PAGE. Western blot, and Quaniny-One software. 10xHis-RR-MPI was purified
through a one-step Ni-NTA alimty column under denaturing conditions. 18,9 mg of purificd 10xHis-RR-MPI
was obtained from 500 ml LB medium of shakily cultured recombinant bacteria when quannifying protein
using Bradford method.

Keywords E coli. pET-43 la, recombinant insulin. SDS-PAGE. irypsin, Western blot
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