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TOM TAT

Leptin la mét hormone c6 ban chét
protein dwoc tiét ra chd yéu tir mé mé, cé vai
tro quan trong trong diéu hoa luwong thirc &n
va qua trinh tiéu hao ndng lwong cia co thé.
Leptin tai t6 hop da dwoc chimg minh cé
hiéu qua tét trong viéc diéu tri bénh béo phi
& nguoi. Nhdm thu nhan protein leptin tai té
hop trong Escherichia coli, ching t6i da
dong hdéa gene ma hoda cho protein leptin

clia nguoi (hob gene) vao vector biéu hién
pET-28a. Khi khdo sat sw biéu hién protein
trong té bao chi E. coli BL21(DE3), vector
tai t6 hop pET-hob da cho thdy kha nang
biéu hién vwot mirc protein leptin trong té
bao chat, chi yéu & dang thé vui. Két qua
nay sé la tién dé cho nhiing nghién ctwu tiép
theo nhdm sén xuét protein leptin nguoi tai
t6 hop.

Tor khba: tao dong, bién hién vurot mirc protein, leptin, ob gene, vector biéu hién.

MO DAU

O nguoi, protein leptin (h-leptin) dwoc ma
héa boi gene nam trén viing q31.3 caa nhiém sic
thé 7. Vang gene mi hda dai khoang 16352
nucleotide, bao gdm 3 exon duoc phan cach boi
2 intron [2]. Leptin sau khi dich md co6 167
amino acid vgi chudi tin hiéu tiét dai 21 amino
acid, sau d6 chudi peptide tiét bi thay phan, do
d6 protein leptin tudn hodn trong mau c6 146
amino acid, luu théng & ca hai dang: dang tu do
va dang phic hop khi lién két véi protein mang
[7]. h-leptin c6 khéi lwong phan tir 16kD, khéng
doi hoi su glycosyl héa, ciu tric bac ba gdm bén
chudi xoén alpha dbi song theo kiéu “up-up-
down-down”. Phéan tir protein ¢c6 mot vung ki
nude duoc tao thanh tir nhitng twong tac ki nudc
ctia c4c amino acid trong cac chudi xoin.Trong

phan tir ¢ hai cysteine tao thanh cau ndi disulfide
14 Cys96-Cys146 [1].

Leptin c6 vai trd quan trong trong diéu hoa
thé trong. Thong qua vang dudi ddi leptin didu
chinh thai d6 n udng, va su tiéu hao ning luong
cta co thé. Thai do an udng duoc didu hoa boi
céc peptide than kinh & ving duéi d6i nhu NPY
(Neuropeptide Y), AgRP (agouti-related peptide)
va MSH (alpha-melanocortin  stimulating
hormone) [5]. Khi chit béo trong co thé ting 1én,
luong leptin ciing ting 1én, dan dén uc ché su
biéu hién cua NPY va AgRP, va ting cuong su
biéu hién cia MSH. Piéu nay dan dén qua trinh
tiéu thu thirc an giam xudng, gia tang tiéu hao
nang luong.

Tir nhitng dic diém vé hoat dong chic ning,
leptin ngay cang dugc quan tdm nghién cau su
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dung lam thudc diéu tri bénh béo phi [6]. T6
chic Y té thé gioi (WHO) dinh nghia béo phi 1a
tinh trang tich 1y m& qua muac va khoéng binh
thuong tai mot ving co thé hodc toan than dén
muc anh huong dén sic khoe. Nguoi bi béo phi
ngoai than hinh phi ngn, nang né, kho coi,... con
¢6 nguy co mac nhiéu bénh nhu réi loan lipid
mau, ting huyét 4p, tai bién mach mau, soi mat,
dai thao duong, xuong khép va ung thu. Theo
nhan dinh ctia WHO thi béo phi da tr¢ thanh
“pénh dich toan cau”, bénh dang ting l1én vai toc
d6 bao dong & ca cac nude phét trién va dang
phét trién. Nam 2010, & Viét Nam, bénh béo phi
da dat xap xi 26% sb luong nguoi truang thanh.

Leptin da thé hién dugc wu thé trong diéu tri
béo phi bai né 1a mot hop chat sinh hoc, c6 thé
duogc san xuat bang cong nghé DNA tai t6 hop,
tr d6 cho gia thanh ré va than thién vai con
ngudi hon cac loai thude tdng hop héa hoc khac.
Nham muc dich tao ra ngudn leptin ddi dao c6
chat lwong cao dé phuc vu cho viéc nghién ctu
phét trién thanh dugc pham, ching t6i thuc hién
budc diu tién ciua dé tai 1a tao dong, biéu hién
protein leptin ngudi tai td hop trong hé thong
Escherichia coli.
VAT LIEU VA PHUONG PHAP
Chiing chi va plasmid

Chung Escherichia coli DH50 [F,
@80lacZAM15, recAl, endAl, hsdR17 (r¢, m¢),
phoA, supE44, X, thi-1, gyrA96, relAl] dung
lam té bao chu dé nhan ban plasmid. Chung
Escherichia coli BL21(DE3) [F* ompThsdS (rg’
mg) gal dem (DE3)] dung dé biéu hién protein.
Vector pET-28a c6 kich thudc 5369bp, chia T7
promoter kiém soét su biéu hién gene thong qua
IPTG duoc sir dung dé thiét ké vector tai to hop
biéu hién protein h-leptin.
Thiét ké va thu nhan gene hob ma héa cho
protein leptin ngudi

Gene ma hoa cho protein leptin ngudi dugc
phan tich va téi wu mot s6 codon bang phan mém

GeneDesiger, viéc thay d6i codon nham muc dich
biéu hién gene trong hé théng vi khuin
Escherichia coli. Gene hob do ching t6i thiét ké
dugc dit tong hop va gin vao vector mang
pITDSmart (plDSmart-hob). Bong thoi, ching toi
thiét ké cap mdi dac hiéu 5°-Ncol-hob (TTG TAA
TGC CCA TGG TGC CGA) va 3’-Xhol-hob
(ACG CAT CTC GAG TTA GCA GCC) nham
thu nhan gene muc tiéu bang phan ting PCR.

Chuong trinh PCR thu nhan gene hob: 1 chu
ky: 95°C — 5 phut; 30 chu ky: 94°C — 45 giay,
55°C — 45 gidy, 72°C — 45 giay; 1 chu ky: 72°C —
10 phat. Poan gene duoc khuéch dai s& duoc
kiém tra trén gel agarose 1%.

Céu tric vector tai té hgp pET-hob

Gene hob va vector pET-28a dugc xir Iy bang
hai enzyme cat han ché Ncol va Xhol, sau d6
duoc tinh ché bang bo kit Gel Extraction Kit
(Biobasic, Canada). Gene hob dwoc ndi vao
vector pET-28a da dugc cat mo vong nho enzyme
T4 DNA ligase dé tao plasmid tai to hop pET-
hob. Dung dich phan wtng néi duoc bién nap vao
té bao E. coli DH5a bang phuong phap hoa bién
nap va duoc sang loc budc dau trén moi truong
LB c6 chia khang sinh kanamycin néng do6
30pg/ml.

Céc thé bién nap thu nhan duoc s& duoc kiém
tra bang phuong phap PCR khuan lac vai cap moi
5’-Ncol-hob, 3’-Xhol-hob va phuong phap st
dung enzyme cét han ché véi cac enzyme Ncol va
Xhol. Ngoai ra, thé bién nap nay con duoc kiém
tra chiéu bang phuong phap PCR vai cip mdi 5°-
Ncol-hob va T7ter. Cac san phdm dugc dién di
kiém tra trén gel agarose 1%. Két qua tao dong
dugc khang dinh bang phuong phap giai trinh ty
vGi mdi T7pro.

Tao dong E. coli BL21(DE3) c6 mang vector
tai t6 hop pET-hob

Vector tai t6 hop pET-hob duoc thu nhan va
hoa bién nap vao té bao E. coli BL21(DE3).
Dong vi khuan BL21(DE3) c¢6 mang vector tai
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hop 1 nhitng khuan lac sinh truong dugc trén
mdi truong LB ¢ bd sung kanamycine 30pg/ml
va khi PCR véi ciap mdi 5’-Ncol-hob, 3’-Xhol-
hob cho mét vach khuyéch dai khoang 441bp,
dang véi kich thudc ciaa gene hob.

Cam tung biéu hi¢n va phan tich bang SDS-
PAGE

Cac dong BL21(DE3)/pET-hob duoc ciy
hoat héa trong moi truong LB c6 chira khéng
sinh kanamycin 30pg/ml. Sau 16-18 gio nudi
cy, tién hanh ciy chuyén dich vi khuan qua ng
nghiém chira 5ml moéi trudng LB c6 bd sung
kanamycin 30pg/ml, ti 1& cdy chuyén 1/10 (v/v),
lic 250rpm & 37°C. Bén khi dich vi khuan dat
ODgyo = 0.8-1.0 thi cam ting bang IPTG 0.5mM,
tiép tuc lic 250rpm & 37°C. Sau 4 gid cam Gng,
tién hanh thu sinh khdi té bao. bién di SDS-
PAGE dé kiém tra su biéu hién vuot muc protein
va st dung phan mém Quantity One 4.2.1 dé
danh gié ti 1¢ protein tai to hop trong mau protein
tong so.

Sau d6, tién hanh pha mang té bao bang séng
siéu am dé thu duoc protein & cac pha tong, tua,
tan va phan tich sy biéu hién protein bang dién di
SDS-PAGE. Thuc hién dong thoi hai mau dbi
chirng &m 1a mau dich noi bao BL21(DE3)/pET-
hob khong cam ung IPTG va mau dich noi bao
BL21(DE3) khdng mang vector téi t6 hop.

Xdc nhin sy hién dién cia protein h-leptin
bang Western Blot

Sau khi dién di, cidc vach protein dwgc
chuyén Ién mang lai nitrocellulose. Mang lai
dugc lai voi khéng thé khang leptin bét dic hiéu

vai protein leptin va phat hi¢n bang khang thé thi
cap anti-IlgG cia dé danh dau HRP (Abcam,
Anh). Qua trinh hién phim duoc thuc hién bang
bo kit ECL (Amersham Bioscience, Anh).
KET QUA VA THAO LUAN
Tao dong vector mang va biéu hién gene hob
trong E. coli

Véi muc dich biéu hién gene hob va thu nhan
protein leptin tai t6 hop trong té bao chu E. coli,
ching t6i su dung vector pET-28a lam vector
mang gene. Céc két qua phan tich trén trinh ty
gene hob cho thiy trinh ty gene nay khéng mang
vi tri cit cua cac enzyme trong ving multiple
cloning site (MCS) cua vector pET-28a. Ching
t6i chon va st dung cap enzyme Ncol va Xhol cit
m& vong vector nham dam bao gene duoc chén
dung chiéu. Song song do, ching t6i tién hanh
thu nhan gene méa hoa cho protein h-leptin (gene
hob) tir vector pIDTSmart-hob bing phan wng
PCR véi méi dic hiéu cho gene. Cip moi dic
hiéu nay c6 gin thém céc vi tri cat cua enzyme
cit han ché 1a Ncol (méi xudi) va Xhol (mdi
nguoc). Gene thu nhan tir phan tng PCR dugc
kiém tra bang dién di trén gel agarose. Két qua
phan tich cho thay ching tdi thu nhan dugc mot
doan gene c6 kich thuéc 441bp (Hinh 1A, giéng
2), dung véi kich thudc gene hob. Sau khi thu
nhan gene hob ching tdi tién hanh xir ly gene voi
enzyme Ncol va Xhol nhim tao doan gene hob
v6i hai ddu dinh, doan gene nay duoc tinh ché va
ndi vao vector pET-28a d4 cit ma vong bang hai
enzyme ndi trén. Hon hop san phiam ndi dugc
bién nap vao E. coli DH5a (Hinh 1B).
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Hinh 1A. Thu nhén gene hob.

Vector téi t6 hop pET-hob mang gene chon
loc 1a gene khang khang sinh kanamycin, do vay
chdng t6i sang loc cac thé bién nap E. coli du
doan dua vao kha ning sinh truéng trén moi
truong LB ¢6 bd sung kanamycine, sau d6 thu
nhan dich chiét té bao tir cac thé bién nap nay va
sir dung lam khudn trong phan ng PCR véi cap
mdi dic hiéu cho gene hob nhim xac dinh su
hién dién cua gene hob trong thé bién nap. Pdi
VGi cac thé bién nap cho phan tmg dwong tinh,
ching tdi tién hanh nudi cy va thu nhan plasmid.
Céc plasmid nay dugc kiém tra sy hién dién,
chiéu cua gene hob, kiém tra trinh ty va sy dong
khung dich ma.

Chung toi kiém tra su hién dién cua gene hob
trén vector pET-28a bang cach PCR plasmid thu
dugc vé6i cap mdi dac hiéu cho gene. Két qua ¢
Hinh 2, giéng 2 cua bang dién di c6 mot vach c6
kich thuéc khoang 441bp, bang vai vach kich
thudc cua gene hob (giéng 7). Song song do,
ching toi tién hanh phan tng cat plasmid thu
dugc bang hai enzyme ding dé tao dong la Ncol
va Xhol, két qua & giéng 5 c6 hai vach: vach kich
thudc 16n khoang 5231bp bing véi kich thuéc
cua vector pET-28a dugc cat bang hai enzyme
tuong ung (giéng 6), va vach kich thudc nhod
khoang 441bp bing voi kich thudc gene hob

E. coli DHSa

T4 DNA ligase

Bién nap

Sang loc

—
PCR, Xhol/Neol /

—

Mobi trudmg LBkana30

Hinh 1B. So db tao dong plasmid tai té hop pET-hob

(giéng 7). Nhu vay, ching toi da chén duoc gene
hob vao vector pET-28a.

Hinh 2. Két qua kiém tra plasmid tai t6 hop. 1: Thang
DNA 1kb plus; 2: San phim PCR plasmid tai t6 hop
v6i cdp moi dic hidu 5°-Ncol-hob va 3°-Xhol-hob; 3:
San phdm PCR plasmid tai t& hop v&i cap mdi 5°-
Ncol-hob va T7ter; 4: Plasmid tai t hop pET-hob; 5:
Plasmid tai t6 hop xi Iy hai enzyme Ncol va Xhol; 6:
Plasmid pET-28a xur Iy vGi hai enzyme Ncol va Xhol,;
7: Gene hob xtr 1y v6i hai enzyme Ncol va Xhol.

Chiéu cua gene hob trong vector pET-28a
dugc khing dinh biang phwong phip PCR
plasmid véi cap mdi ddi chiéu 1a moi xudi 5°-
Ncol-hob va méi T7ter. Néu gene chén ding
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chidu s& cho vach khuyéch dai co kich thude
khoang 519bp, nguoc lai néu gene khong duoc
chén dung chiéu thi s& khéng c6 san pham
khuyéch dai (Hinh 3). Két qua thé hién & giéng 3,
hinh 2, c6 xuat hién vach kich thudc khoang
519bp nhu mong doi. Nhu vay gene hob da dugc
chén vao vector pET-28a diing chiéu.

5. Neol-hob

[.rl TG TAdAd
gene hob (4415p)

San phim PCR khodng 529 bp *

AAT
gene hob (4145p)
. GT4 |

L 3
E-Neol-hob TTier

Khéng o san phim PCR

Hinh 3. Vi tri mdi 5°-Ncol-hob, T7ter trén vector tai td
hop pET-hob.

Doan gene hob trén plasmid tai t6 hop pET-
hob sau khi giai trinh tu biang mdi T7pro va so
s&nh vai trinh ty gene md hoa protein h-leptin da
dugc thiét ké cho thiy c6 do tuong dong 100%
va ddng khung dich ma. Tuy nhién, vi d& tai dang
trong qué trinh nghién ctu nham phét trién h-
leptin tai t6 hop thanh dugc pham nén chung toi
chua cong b trinh ty gene hob & day.

Tao dong BL21(DE3) c6 mang vector tai t6
hop pET-hob

Sau khi c4u trc thanh cong vector téi t6 hop
pET-hob, chiing t6i bién nap vector pET-hob vao
té bao E. coli BL21(DE3) va trai trén méi truong
LB c6 b sung kanamycin. Nhitng khuan lac moc
duge trén méi treong sang loc dwoc lya chon
ngau nhién d& PCR kiém tra sy hién dién cua

vector tai t6 hop, st dung cap mdi dac hiéu cua
gene hob. Két qua cho thdy & Hinh 4, giéng 4 va
5 déu xuat hién vach khuyéch dai twong tng véi
kich thugc cua gene hob. Nhu vay, chung toi da
cbng

tao dong thanh
BL21(DE3)/pET-hob.

chung E. coli

Hinh 4. Két qua PCR khuén lac v&i cap mdi dic hidu.
1: Thang DNA 1 kb plus; 2: Ching duong (khuodn la
pIDTSmart-hob); 3: Chimg 4m; 4, 5: PCR khuin lac
véi cap moi dic hiéu.

Biéu hién protein h-leptin trong Escherichia
coli

Diéu kién cam tng biéu hién protein h-leptin
nhu mé ta trong phan phuong phap. Sinh khbi vi
khuéan duoc thu nhan va xa ly mau nham kiém tra
budc dau sy biéu hién vuot muc protein tai to
hop bang phuong phap SDS-PAGE. Két qua thé
hién trén bang dién di SDS-PAGE (Hinh 5A) cho
thdy cac dong E. coli BL21(DE3)/pET-hob kiém
tra d&u c6 su biéu hién protein tai t& hop tt. Khi
phan tich mirc d6 biéu hién protein trén mdi mau
bing phin mém Quantity One (Hinh 5B) cho
thiy dong BL21(DE3)/pET-hob & giéng 6 c6 ti 1&
biéu hién protein tai t6 hop cao nhat trong céac
dong kiém tra (khoang 29% tong s protein).
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A.

mBidy hién 12.5-15% protein téng
8 Biés hién 16-20% protsin tinz
oBifs hign 25-30% protein ténz

Hinh 5. Két qud kiém tra sy biéu hién vuot mirc protein leptin tai to hop. A. Kiém tra sy biéu hién protein. B. Phan
tich mirc do biéu hién cia protein. 1: E. coli BL21(DE3)/pET-hob (-)IPTG; 2-9: Cac dong khac nhau E. coli
BL21(DE3)/pET-hob (+)IPTG. C. Ti 1é cac chung biéu hién vugt mitc protein.

Két qua khao sét trén cac thé bién nap E. coli
BL21(DE3)/pET-hob cho thiy c6 62.5% cac thé
bién nap c6 ti 1& biéu hién vuot muc protein tir
12.5% dén 15% protein tong sb; 12.5% cac thé
bién nap biéu hién protein tir 16% dén 20% trén
téng s6 protein cua té bao; 25% thé bién nap c6 ti
18 biéu hién protein chiém 25% dén 30% protein
tong sé (Hinh 5C). Tuy mtc do biéu hién vuot
muc protein tai to hop khac nhau gitra céc thé
bién nap nhung hinh thai va qua trinh tang truong
cua cac chung khong c6 su khac biét, thé hién
trén dudng cong tang trudng cua cac chung thu
dugc khong ¢ sy khac nhau vé mat phan tich
thong ké (két qua khong trinh bay ¢ day). Két
qua khao sat nay cho thay bén canh kiéu gene cua
ching chu, su biéu hién protein tai to hop trong
té bao chu it nhiéu phu thuoc vao sy twong tac
giita vector biéu hién va chang chu, trang théi
sinh Iy cuia cAc té bao chu sau qua trinh bién nap.

Ching t6i tién hanh chon dong E. coli
BL21(DE3)/pET-hob c¢6 mirc do biéu hién leptin
tai tb hop & mirc cao nhit dé tién hanh phan tich
su biéu hién protein bang phwong phap SDS-
PAGE va xac nhan sy biéu hién bang Western
blot (WB). Két qua phan tich SDS-PAGE (Hinh
6) cho thiy giéng 3 twong wng véi mau protein
tong s6, c6 vach protein to, dam, kich thuéc
khoang 16 kDa, trong khi d6, hai ching am &
giéng 2 va giéng 6 khong c6 su hién dién vach
protein nay. Mic khac, & giéng 4 tuong (ing Véi
mau protein & pha toa, ciing thu dugc vach

protein to, ¢am, trong khi giéng 5 twong ung voi
mau protein ¢ pha tan hau nhu khong thay su
Xuét hién cua protein nay. CAc vach protein tong
(giéng 3) va protein pha tua (giéng 4) duoc Xac
nhan biang Western blot voi khang thé khang
leptin (Hinh 6).

kDa TIOR3

94—

67

L ), 6

- -
SDS-PAGE

Hinh 6. Két qua kiém tra sy biéu hién protein h-leptin
trong E. coli BL21(DE3). 1: Thang protein phan t
luong thép; 2: E. coli BL21(DE3)/pET-hob (-)IPTG; 3:
E. coli BL21(DE3)/pET-hob (+)IPTG (pha tong); 4: E.
coli BL21(DE3)/pET-hob (+)IPTG (pha tua); 5: E. coli
BL21(DE3)/pET-hob (+)IPTG (pha tan); 6: E. coli
BL21(DE3) (+)IPTG.

V6i két qua trén chang toi khang dinh
protein h-leptin da duoc biéu hién vuot muc, va
protein ton tai hdu hét & dang thé vui. Su biéu
hién protein leptin tai t6 hop & dang thé vii tao
vu thé thu nhan mot lwong 16n protein muyc tiéu
tr t& bao chu. Két qua phan tich SDS-PAGE

43— -
30 -

20,1

Leptin,
16kDa

.t LR

14,4~
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ciing cho thay c6 thé dé dang thu nhan dwgc phan
doan protein muc tiéu do lugng protein tap hién
dién trong phan doan protein thu duoc la rat it
(giéng 4, Hinh 6). Tuy nhién, dé thu nhan duoc
protein leptin ¢ hoat tinh tir dang thé vui ciing
can phai trai qua nhiéu cong doan nham tai gap
cudn protein muyc tiéu.
KET LUAN

Hién nay, bénh béo phi dang phat trién véi
téc do rat nhanh, nhu cau nghién ciru va sir dung
h-leptin tai to hop tré' nén céap thiét. Vi vay, viéc
san xuit protein h-leptin tai to hop trong hé thong

E. coli hira hen s& cung cap san pham protein tai
t6 hop chat lugng cao, gia thanh hop ly nham
phuc vu cho nhu cau sir dung thuéc & Viét Nam.
Ching t6i da thiét k& va cau trac thanh cong
vector tai t6 hop mang gene ma hda cho protein
leptin ngudi (PET-hob), dua vector tai t6 hop vao
chang E. coli biéu hién BL21(DE3) va di cam
g biéu hién thanh cong protein h-leptin & dang
thé vui. Nhitng két qua nay s& la tién dé& cho
nhitng nghién ctu tiép theo nham san xuat h-
leptin téi to hop phat trién thanh dugc pham.

Cloning and expression of recombinant
human leptin in Escherichia coli

e Le Mai Huong Xuan

e LeDinh To

¢ Dang Thi Phuong Thao
e Tran Linh Thuoc

University of Science, VNU-HCM

ABSTRACT

Leptin, a peptide hormone, is produced
by mature adipocytes and functions primarily
in the hypothalamus to reduce food intake
and body weight. Recombinant h-leptin has
been shown to be effective in obesity
treatment. To overexpression of recombinant
human leptin in Escherichia coli, the human
leptin gene (hob gene) was cloned into the

vector pET-28a. When analysis expression
of human leptin in E. coli BL21(DES3) strain, it
was found that recombinant vector pET-hob
expressed h-leptinproteins in cytoplasm, and
mainly as insoluble inclusion bodies. This
result will be the premise for researching to
produce recombinant human leptin protein.

Key word: cloning, gene expression, leptin, ob gene, vector.
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