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TOM TAT

bai thao duong (DTD) 1a bénh rdi loan chuyén hoa duong lam duong glucose trong mau tang cao dua dén nuéc
tiéu co duong, co thé bi nhidm doc keto axit, kém theo triéu chig an nhiéu, ubng nhiéu, tiéu nhiéu, gay nhanh... Bénh
xay ra do hormone insulin cua tuyén tuy bi thiéu hoic insulin dii nhung hoat dong kém hiéu qua (Gleslie R.D, 1994).
Nhitng nghién ciru trén thé gici cho thay rang Ecotin, protein ¢ ché trypsin ¢ E. coli dugc tong hop va tiét vao chu chat
nhd mot trinh tu tiét nam & dau N cua Ecotin. Bang cach dung hop trinh ty tiét va trinh ty ma hoa Ecotin vao ddu N cua
proinsulin thi proinsulin s& dwoc chuyén vao chu chit va sy tai gip cudn cua proinsulin c6 hiéu qua cao so véi viéc
dung hgp véi cac peptide tin hiéu cia cac gen pelB, dsbA, hay ompT (Ajamaluddin Malik va ctv, 2007). Trong nghién
clru nay, trinh ty tiét va trinh tw ma hoa Ecotin dwoc sir dung dé dung hop voi dau N caa mini-proinsulin (MP1) dé cu
trac dong vi khudn E. coli c6 kha nang biéu hién Ecotin-miniproinsulin dang tan trong chu chét ¢ cdu hinh gép cudn tu
nhién. Dong tai t6 hop nay s& s dung nhu 1a ngudn gidng dé tao insulin tai t6 hop co hoat tinh ding trong san xuat
thudc chita bénh DTD.

Tir khoa: Padi thdao dwong, ecotin, insulin.

ABSTRACT

Diabetes caused by a relative insulin deficiency due to decreased insulin sensitivity is one of the leading reasons of
morbidity and mortality in many countries. Native proinsulin belongs to the class of the difficult-to-express proteins
in Escherichiacoli. Problems mainly arise due to its small size, a high proteolytic decay, and the necessity to form
anative disulfide pattern. In the present study, human mini-proinsulin was produced in the periplasm of E. coli as a
fusion to ecotin, which is a small periplasmic protein of 16 kDa encoded by the host, containing one disulfide bond.
Ecotin will help fold mini-proinsulin precisely and natively. Proteins were extracted from the periplasm by osmotic
shock treatment. The fusion protein was secreted to the periplasm and was determined by SDS-PAGE and Western blot.
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1. GIOI THIEU

S6 luong bénh nhan DT ngay cang gia ting tao ra nhu cau rat 16n vé insulin. Tuy
nhién, nguén insulin 1i trich tor dong vat khong da va co nhiéu rii ro nén viéc san xuit
insulin ngudi bang con dudng protein tai tb hop da va dang 13 giai phap hiu qua nhat hién
nay. Bén canh do, viéc sir dung vi khuan Gram am E. coli 1a mét trong nhiing wu tién lam té
bao chu trong san xuat protein tai t6 hop do kha néng sinh san nhanh, dat mat d6 cao trong
nhitng moi trudng nudi cdy ré tién dong thoi bo 'gen cua E. coli don gian va da dugc giai
trinh ty. Thong thuong, khi st dung E. coli lam té bao chu dé san xuat protein tai té hop thi
nhitng protein nay duoc dinh vi trong té bao chat. Pay 1a méi truong khir nén nhing protein



muc tiéu biéu hién vuot mirc thudng c6 xu huéng két tu, hinh thanh mét dang khéng tan
(thé vui) va protein khong c6 hoat tinh do cau hinh khong chinh xac (Zhang Y. va ctv,
1998). Pé phuc hdi hoat tinh mong mudn caa protein muc tiéu, dau tién thé vui (protein
muc tiéu) phai dugc tach chiét tir té bao chat hoa tan thé vui va phai dugc tai gap cudn de
c6 cau hinh chinh xac. Tuy nhién, hiéu Suit cua qua trinh tai gap cudn con tuy thudc rat
nhiéu yéu t&, mét trong nhitng yéu té quan trong nhat chinh 13 protein muc tiéu. Néu phan
tu protein muc ti€u ¢ dang ty nhién cang c6 nhiéu cau ndi disulfide, thi qué trinh tai gap
cudn cang c6 hiéu qua thap Trong phan tu msulln tu nhién c6 3 cau ndi disulfide va chinh
su hién dién cua 3 cau ndi nay lam cho hiéu SuAt tai gap cudn proinsulin khong cao khi biéu
hién vugt muc trong té bao chit cua E. coli (A.Mc. Cormack va A. McElduff, 2004).

Nhitng nghién ctru trén thé gigi cho thay rang ecotin ¢ E. coli duoc tong hop va tiét vao
chu chat nhd mot trinh ty tiét nim ¢ dau N. Bang cach dung hop trinh tir tiét va trinh tw ma
hoa ecotin vao dau N cua proinsulin thi proinsulin s& dugc chuyén vao chu chét, giup cho
pronsulin c6 cu hinh tu nhién. Mit khac, khi dung hop Véi tin hi¢u tiét 1a ecotin thi hiéu
suat proinsulin thu dugc cao hon han so véi viéc dung hop vai cac peptide tin hiéu cua céac
gen pelB, dsbA, hay ompT Vé&i ning suit dat dugc 1a 51mg proinsulin/l dich 1én men
(Ajamaluddin Malik va ctv, 2007).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Chung chu E. coli DH5a [F, ¢#80lacZAM15, recAl, endAl, hsdR17 (r,, m"), phoA,
SUpE44, 2, thi-1, gyrA96, relAl] duge dung dé dong hoa cac gen va tao luong 16n cac
plasmid tai t6 hop; Chung chu E. coli B834(DE3) [FompT hsdSg(rs mg) gal dcm met
(DE3)] duogc dung dé nghién ctru su biéu hién gen trong plasmid pET43EMPI; Chung chu
E. coli W3110 [F" A" rph-1 INV(rrnD, rrnE)] dung dé tach bo gen.

Plasmid pGEcolin duoc dung dé thu nhan gen ma hoa ecotin va trinh ty linker; plasmid
PET43-Ins chira gen ma héa cho mini-proinsulin.

2.2. Phuong phap
2.2.1. Cau triic gen mpi dé dwoc biéu hién dang tan trong chu chat E. coli

Nham biéu hién MPI & dang tan trong chu chét cta E. coli, ching toi chon phuong an
dung hop trinh ty ma héa MPI véi trinh ty ma hoda ecotin va thé 6xHis & dau N. Trinh ty tin
hiéu (ss) va gen mi hoa ecotin giup cho MPI duoc biéu hién trong chu chét E. coli. Thé
6xHis giup cho budc tinh ché bang phuong phép sic ki i luc vdi cot Ni-NTA. (GS)g (trinh
tw lap lai 6 lan cua Gly-Ser) gitip tao ecotin ¢ dang dimer d6ng hoa tri. Ngoai ra, mot vi tri
cit ciia TEV protease (ENLYFQG) di duoc chén vao ciu tric nay giita ecotin va 6xHis co
vai tro gitp loai bo ecotin ra khoi protein dung hop 6xHis-MPI. Mot géc methionine (R)
duogc chén gitta thé 6xHis va MPI gitip viéc loai bo thé 6xHis khoi MPI bang CNBr. Do d9,
chi bang mot budce tinh ché bang phuong phép sic ki ai luc v6i cot Ni-NTA va xir Iy bang
cdp enzyme trypsin/ carboxypeptidease B, ching toi du kién c6 thé thu nhin duoc insulin
hoan chinh giéng véi cau tric ty nhién. Céu tric gen dé biéu hién MPI dung hop v6i ecotin
va 6xHis trong chu chat E. coli dé thu nhan insulin dwoc minh hoa & Hink 1. Ciu trac nay
duoc tao thanh b%lng cach thu nhan gen ma hoa ecotin va trinh ty linker tir plasmid pGEcolin
va ndi vao trinh ty mi héa 6xHis-MPI trong plasmid pET43-Ins tai vi tri trong Gng véi dau



N cta 6xHis-MPI dé c6 dugc plasmid pET43EMPI biéu hién MPI & dang dung hop véi
ecotin (Hinh 1).
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Hinh 1. So d6 m6 ta cdu trac trinh tr ma hoa protein dung hop ecotin-MPI duoc
dong hoa trong pET43EMPL Doan gen mé hoa ecotin gém trinh ty tin hi¢u (ss) va
gen céu tric duoc dung hop ¢ dau N ciia MPI. Poan linker gom trinh ty 13p lai cua 6
Gly-Ser va mot vi tri cat cia TEV protease. Thé 6His va gdc methionine (R) gifip
loai bo thé 6His va MPI bang CNBr. Vi tri cit protease duoc chi bang miii tén.

2.2.2. Cam trng biéu hién ecotin-MPI trong phdn doan chu chdt ciia E. coli
Cdm vmg biéu hién ecotin-MPI

Cay mot khuan lac cua dong E. coli/ pET43EMPI vao binh nudi cy chira 5ml LB long
c6 bd sung ampicillin 100pg/ml. Nudi cay qua dém, 37°C. Huat dich huyén phu té bao
chuyén vao binh nudi cdy mai chira 10ml LB long co bd sung ampicillin 100pg/ml. Nuéi
cay lac 6 37°C dén khi ODsgp cua dich nudi ciy dat dén 0,8. B6 sung IPTG sao cho nong do
cudi dat 0,5mM va tlep tuc nudi cdy lic & 25°C, trong 24 gio. Ly tim thu sinh khoi 6 thoi
diém ODggo = 2.5 véi tde d6 10.000 vong/phut, Sphut, nhiét d6 phong. Rira sinh khéi té bao
2 1an véi nude cat. Ly tam 10.000 vong/phit, 5 phut, loai bo hét phan dich. Hoa sinh khéi
trong 100pl dH,0. B6 sung tiép 25ul dung dich nap mau dién di protein 5X. Vortex déu,
dun s6i 100°C, trong 10 phit. U ngay vao d4 lanh trong 15 phit dé bién tinh protein. Ly tim
thu dich ndi 10.000 vong/phit, 5 phut, 4°C va phén tich bang dién di SDS-PAGE.

Tao shock tham thau va kiém tra kha néng tiét cua ecotin-MPI trong chu chat

Thu 1,5ml dich nuéi cay di cam ung bang IPTG vao eppendorf. Ly tim 10.000 vong, 5
phut. Sinh khéi dugc huyén phu trong 200ul dung dich chira sucrose 25%, Tris-HCI 0,3M,
MgCl, 0,5mM, EDTA 1mM, pH 8. Bé eppendorf ¢ nhiét do phong 30 phut. Ly tim 13.000
vong, 5 phut, 4°C. Dich noi duoc loai bo va cin dugce 1am tan trong 100ul dung dich di lam
lanh chira MgCl, 0,5mM, EDTA 1mM, Tris-HCI 10mM, pH 8, d¢ trong d4 30 phut. Ly tim
13.000 vong, 15 phit, 4°C. Dich néi (phan doan chu chat) dugc thu nhan (Ajamaluddin
Malik et al, 2007). Can tia (phan doan té bao chat) duoc huyén phu trong nude. Phan tich
su hién dién cua ecotin-MPI trong chu chat va trong té bao chét bang dién di SDS-PAGE.

Xdc nhén protein dung hop ecotin-MP| bang Western blot
Gom cac bude chuyén mang, khoa mang, phat hién protein bit dic hiéu véi khang thé

khang HUI-18 va hi¢n phim.



3. KET QUA VA THAO LUAN
3.1. Tao plasmid pET43EMPI biéu hién ecotin-miniproinsulin trong chu chét E. coli
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Hinh 2. Quy trinh thiét 1ap plasmid pET43EMPI biéu hién MPI dung hop véi ecotin dang

tan trong chu chat

Plasmid pET43.1.a biéu hién ecotin-MPI dugc dit tén 1a pET43EMPI duoc tao thanh tir
pGEcolin (mang gen mé hoa ecotin + linker) va pET43Ins (mang gen va b1eu hién MPI
trong E. coli) (Hinh 2). Plasmid pET43Ins duoc tach chiét tir dong té bao E. coli
DH5a/pET43Ins va duoc cit mo vong bang Ndel. Gen ecotin-linker duoc thu nhan tur
plasmid pGEcolin bang enzyme Ndel cho ra san pham c6 kich thudc khoang 581bp (Hinh 3,
giéng 2). Gen ecotin-linker duoc ndi vao plasmid pET43Ins di dugec mo vong bang Ndel.
Bién nap hdn hop san phiam ndi vao E. coli DH5a. va trai trén méi truong LB-Amp. Cac
khuan lac moc trén méi truong LB-Amp 1a thé bién nap chira plasmid tai t& hop
pET43EMPI. Plasmid tai t6 hop pET43EMPI duoc tach chiét va dugc kiém tra bang
phuong phap PCR va phuong phép cat gidi han.



Hinh 3. Kiém tra thé plasmid pGEcoLin bang

enzyme cdt gidi han

3000 pGEM

1, Thang DNA 1kb; 2, San pham cit v6i Ndel

500 ecotin-linker

Két qua PCR plasmid trén gel agarose 1% véi cap moi chuyén biét Ec_NdelF/ A2R cho
thay c6 vach DNA dam mang kich thu6e twong tng véi kich thude doan gen ecotin-linker
khoang 581bp (Hinh 4, gleng 2). Bong thoi khi PCR plasmid pET43EMPI véi cip moi
T7P/A2R dé kiém tra chiéu thi duogc vach ¢o6 kich thuge twong dwong véi vach khoang
631bp (nhu dy doan) (Hinh 5, giéng 3).

Plasmid pET43EMPI dugc cat bang Ndel da cho ra 2 vach: vach 16n ¢ kich thudc
5.740bp (Hinh 5, giéng 3) twong ung vai vach caa pET43Ins khi cat bang Xhol (Hinh 5,
giéng 2) va vach bén duéi nhat hon c6 kich thuéc khoang 581bp (Hink 5, giéng 4) tuong
ung vai kich thudc doan gen ecotin-linker.

pET43Ins/Xhol
ecotin-linker pET43EMPY/Xhol
6000 bp
500 bp
100b ecotin-linker

250 bp

Hinh 4. Kiém tra pET43EMPI bing PCR. Hinh 5. Kiém tra pET43EMPI biang enzyme cit
1, Thang 100bp; 2, Cip moi gioi han. 1, Thang 1kb; 2, pET43Ins/Xhol; 3,
Ec_NdelF/A2R; 3, Cap mdi T7P/A2R pPET43EMPI/Xhol; 4, pET43EMPI/Ndel

Plasmid pET43EMPI sau khi dugc kié’m tra bang phuong phap PCR va Cé.‘t gidi han
duoc giai trinh ty. Két qua (Hinh 6) cho thay gen ecotin-linker dugc chén vao dong khung
véi plasmid pET43Ins.
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Hinh 6. K&t qua gidi trinh tw pET43EMPI va
kiem tra sy dong khung cia gen ma hoa
ecotin-MPI

Nhu véy, ching t6i da tao dong thanh céng gen ma hoa ecotin-MPI vao plasmid biéu
hién pET43.1a cho phép biéu hién MPI dung hgp véi ecotin dang tan trong chu chat.

3.2 Biéu hién ecotin-mpi dang tan trong chu chit E. coli B834(DE3)/pET43EMPI

Pé danh gia kha ning tao protein tai to hop ecotin-MPI trong chu chat ciia chung E. coli
B834(DE3)/pET43EMPI, miu sinh khdi sau cam ung duogc thu nhan va tién hanh ly trich
ldy phan doan protein trong chu chét bang phuong phap shock tham thiu. Pong thoi tién
hanh thu mau protein tong sé va phan doan té bao chat. Cac két qua thu nhan duoc phan tich
kiém tra bang SDS-PAGE va khing dinh bang phwong phap Western blot.

Két qua phan tich SDS-PAGE cho théy phan doan chu chit cua ching E. coli
B834(DE3)/pET43EMPI dugc cam ung bang IPTG Xuat hién rd nét mot vach protein
ecotin-MPI c¢¢ kich thudc khoang 30kDA (Hinh 7 A, giéng 5).

Khi thyc hién lai Western blot v6i khang thé khang thé khang insulin HUI-18 cing thu
duoc két qua duong tinh trén ban phim tuong ng vdi vi tri protein can khang dinh trén gel
SDS-PAGE. Nhu vy, protein tai té hop ecotin-MPI d3 duoc biéu hién thanh cong & dang
tan trong chu chét cua E. coli nhu mong doi.

Bén canh d¢, protein ecotin-MPI hau nhu khong dugc tim thiy trong phan doan té bao
chat khi str dung phwong phéap shock tham thau dé thu nhan phan doan chu chat. Két qua
nay cho thdy dong té bao E. coli B834(DE3) mang plasmid pET43EMPI c6 kha ning biéu
hién ecotin-MP1 mét cach vuot muc trong phan doan chu chat. Do d6, ¢ thé khang dinh
ecotin da dua va biéu hién protein dung hop véi no, ecotin-MPI vao trong chu chat mot cach
trigt de.




Hinh 7. Két qua khao sat sy biéu hién cua MPI dung hop ecotin trong chu chat. (A) Dién di
SDS-PAGE; (B) Lai Western-Blot voi khang thé khang Insulin HUI18. 1, Thang phén tir luong
protein; 2, B834(DE3)/pET43EMPI khong cam tng IPTG; 3, B834(DE3)/pET43EMPI dugc
cam ung IPTG; 4, Protein ¢ phan doan té bao chit; 5, Protein ¢ phan doan chu chét.

4. KET LUAN

D3 thiét 1ap duoc plasmid biéu hién pET43EMPI dura trén su dung hop gen mé héa ecotin tir
E. coli, trinh ty linker ma hoa peptide chira trinh ty nhan biét ciia TEV protease va gen ma hoa
6xHis-MPI ciling nhu tao dong thanh cong chung E. coli B834(DE3) mang plasmid tai t6 hop
pET43EMPI c6 kha ning biéu hién MPI dung hop vai ecotin tiét trong chu chit.

Loi cam on: Cong trinh duwoc thuc hién trong khuon khé dé tai cdp nha nwée “Nghién ciru
diéu tri bénh DTD bang cong nghé gene ¢ vi khudn E. coli”. Cdc thi nghiém duwoc tién hanh
co su dung trang thiét bi cua Phong Thi nghiém Sinh hoc Phan tur, Truong Pai hoc Khoa
hoc Ty nhién Tp.HCM.
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