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TOM TAT

hGM-CSF la mét cytokine bao gébm 127
amino acid, v6i 4 vij tri cystein hinh thanh 2
céu néi disulfide. M&c du dang tw nhién cta
hGM-CSF la glycoprotein nhung sw glycosyl!
héa khéng cé &nh hudng dén chirc ndng
sinh hoc cua protein nay. GM-CSF c¢c6 chirc
néng kich thich sw ton tai, ting sinh, biét hoa
clia céac té bao tién than tao méu va ting
cuwong chirc ndng cua céc té bao méu
trirdng thanh. GM-CSF da dwoc st dung
réng rai dé diéu tri nhiéu loai bénh nhu:
ching suy gidm bach céu trung tinh do héa
tri ung thw, st dung trong cdy ghép tiy
xuong, bénh suy gidm bach céu tdy cép...
Trong nghién ctru nay ching téi trinh bay két
qud tao dong va biéu hién protein hGM-CSF
trong chu chét té bao Escherichia coli. Gen
ma hoa cho GM-CSF ngwoi dwoc nhédn ban
béng phuong phap PCR véi cdp mbi co
mang trinh tw cét gidi han cda Ncol va Xhol.
Poan DNA khuéch dai duoc dong héa thanh
cbng vao vi tri Ncol/Xhol trén vector pET-

22b va dwoc chén déng khung véi trinh tw
tin hiéu tiét pelB. Vector biéu hién pET-hGM
dwoc bién nap vao té bao E. coli BL21(DE3)
va thé bién nap duoc cédm (ng IPTG dé
kiém tra khd nang biéu hién protein hGM-
CSF. Phéan doan protein chu chét duoc thu
nhén bdng phuwong phap séc thadm thau. Sw
biéu hién cuia hGM-CSF duoc kiém tra bang
dién di SDS-PAGE cac phan doan protein
téng, té bao chét va chu chét. Protein trong
phan doan chu chét sau dé duoc tinh ché
béng séc ky trao déi anion str dung cot Q
Sepharose FF véi phwong phap dung ly tdng
néng doé mudi. Két qué dién di SDS-PAGE
cho théy co sw hién dién vach protein tuong
dwong véi hGM-CSF & pha chu chét cua
chung E. coli BL21(DE3)/pET-hGM va
protein thu nhan duoc qua budc sdc ky dat
dé tinh sach 97,4 %. Két qua biéu hién va
tinh sach trén da dwoc khdng dinh bang
phuong phép Western Blot véi khang thé
déc hiéu khang hGM-CSF-.

Tor khéa: GM-CSF, chu chét, séc ky trao dbi anion
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MO DAU

Nhan té kich thich tao khém bach cau hat-dai
thuc bao ¢ nguoi — hGM-CSF (human
Granulocyte-Macrophage  Colony-Stimulating
Factor) — la mot cytokin c6 ban chat la
glycoprotein, gom 127 amino acid c6 trong lugng
phan tir tir 14 dén 35 kDa tly theo tinh trang
duong héa. GM-CSF ¢06 hai vi tri N-glycosyl héa
va bon vi tri O-glycosyl hoéa, tuy nhién su
glycosyl héa khéng anh huéng dén hoat tinh sinh
hoc cua protein nay [1]. GM-CSF ¢6 hai cau ndi
disulfide noi phan tir hinh thanh giita cac gdc
Cys54 va Cys96, Cys88 va Cys121. Cau ndi
disulfide thir nhét (54-96) lién quan dén hoat tinh
sinh hoc cua GM-CSF trong khi cau néi disulfide
con lai khéng cé anh huéng téi hoat tinh [2].
GM-CSF ngudi tai t6 hop da duoc sir dung rong
rai dé diéu tri cAc bénh nhu suy giam bach cau
trung tinh, bénh bach cau tay cap, st dung trong
ciy ghép té bao goc tao mau hay lam ta duoc
vic-xin. Cho dén nay, cytokin nay con dwogc chi
dinh cho cé&c bénh nhan bi suy giam mién dich,
AIDS hay bi nhiém trung...[3, 4]. Nhu vay, véi
tiém ning wng dung cong thém nhu cau sir dung
ngdy mot nhiéu, hGM-CSF 1a mét trong nhirng
protein tai t6 hop dang dugc quan tam nghién
ciru va san xuat hién nay.Trong cac hé thong
dugc sir dung dé biéu hién protein tai to hop thi
E. coli 1a mot hé théng dwoc st dung kha phd
bién. Protein tai t5 hop c6 thé dugc biéu hién ¢
cac dang khac nhau va trong cac khong gian khac
nhau ¢ té bao E. coli. O day chung toi lya chon
tiét vao chu chat vi né c¢é nhitng wu diém phu hop
v6i protein muc tiéu nhu san pham tao thanh
thuong & dang tan va khdng chira methionine dau
N, ving chu chit tao méi truong thuan lgi cho
viéc hinh thanh cau néi disulfide [5, 6].

Trong bai bao nay, ching toi trinh bay cac
két qua dong hoa va biéu hién hGM-CSF trong
chu chit té bao E. coli nhu 1a budc nén tang ban
dau trong quy trinh nghién ctru nham san xuat ra
protein nay.

VAT LIEU VA PHUONG PHAP
Chiing vi sinh vat va plasmid

Chung vi khuan E. coli DH5a [F- endAl
hsdR17 (rk-/mk-) supE44 thi A" recAl gyrA96
AlacU169 (¢80 lacZ AM15)] (Takara) duoC St
dung dé tao dong va luu trir plasmid. E. coli
BL21(DE3) [F-, ompT, hsdS (rs- mg), gal (DE3)]
duoc st dung lam chung cha dé biéu hién protein
muc tiéu.

Plasmid pET-22b (Novagen), kich thudc
5493 bp chira promoter T7 dwoc cam &ng bang
IPTG(isopropyl B-D thiogalactoside), gen khéang
ampicillin (Amp) dugc dung dé tao plasmid pET-
hGM biéu hién hGM-CSF. Plasmid pET-22b con
c6 mét trinh ty tiét pelB & dau N, khi gen muc
tiéu duoc chén dong khung véi trinh tu nay,
protein duoc tao thanh s& duoc tiét vao ving chu
chat té bao E. coli.

Tach chiét plasmid

Cac plasmid dugc tach chiét theo phuong
phap SDS-kiém theo md ta cua Sambrook va
Russell [7].

Thiét ké plasmid tai t6 hop pET-hGM mang
gen hgm-csf ma hoa cho protein hGM-CSF

Gen hgm-csf ma hoéa cho protein hGM-CSF
dugc thu nhan tir plasmid pGM-CSF (cung cip
bai BM. Cdng nghé Sinh hoc Phan tir - MAi
truong, Truong Pai hoc Khoa hoc Ty nhién
TPHCM) bing cach PCR véi hai mdi 5°-Nco va
3’-Xho theo chwong trinh 95 °C/5 phit; 30 chu
ky: 94 °C/45 phit, 55 °C/45 gidy, 72 °C/45 pht;
két thic, 72 °C/10 phat. Hai moi nay sé& bt cap
vao khuén va nhan ban doan trinh ty hgm-csf.
San pham tao ra la doan gen c6 kich thudc
khoang 415 bp cling Vvéi vi tri cit giéi han cua
enzyme Xhol va Ncol ¢ hai dau. San pham PCR
dugc xtr ly tao dau dinh véi hai enzyme cit gioi
han trén va tinh ché bang EZ-10 Spin Column
DNA Gel. Extraction kit (BioBasic, Canada) theo
hudng dan cia nha san xuat
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Plasmid pET-22b ciing duoc cit ma vong bang
cap enzyme Xhol va Ncol, bat hoat enzyme bing
phenol/chloroform va tinh ché bang EZ-10 Spin
Column PCR Products Purification kit (BioBasic,
Canada). Kich thuéc cua doan DNA mang gen
hgm-csf va plasmid pET-22b di cit mo vong
duge xac dinh bang dién di trén gel agarose 1 %.
Plasmid pET-hGM duoc cau tric biang cach
ndi gen hgm-csf da xtr ly voi Xhol va Ncol vao
plasmid pET-22b cing dugc x ly véi hai
enzyme nay.
Tao té bao kha nap va bién nap plasmid pET-
hGM vao té bao E. coliDH50,

Tao té bao E. coli kha nap bang phuong phap
calcium lanh va pET-hGM dugc bién nap vao E.
coli DH50 bang phuwong phéap séc nhiét theo md
ta cia Sambrook va Russell [7]. Huyén phu té
bao sau bién nap dwoc trai trén moéi truong LB
agar (tryptone 1%,; yeast extract 0,5 %; NaCl 0,5
%:; agar 2 %) bd sung Amp dat ndng d6 cudi 100
ng/mL (LBA-Amp100), a 37 °C, 14 - 16 gio.
Sang loc thé bién nap va kiém tra bang
enzyme cit giéi han va PCR plasmid

Céc thé bién nap DH50 moc duoc trén moi
truong LBA-Amp tiép tuc duoc sang loc so bd
bang phuong phap PCR khuén lac véi cap mdi
5°-Nco va 3’-Xho. Thu nhan thé bién nap cho két
qua PCR dwong tinh va tach chiét plasmid. Sau
do tién hanh kiém tra plasmid bang phuong phap
PCR véi cip moi bat cap trén plasmid
T7pro/T7ter (Novagen) va cat giéi han voi hai
enzyme Xhol va Ncol.

Plasmid tai t6 hop pET-hGM thu nhan sau
c4c qua trinh Kiém tra dwoc tién hanh giai trinh tu
theo phuong phap Sanger cai tién boi cong ty
Macrogene (Han Quéc).

Két qua giai trinh ty dugc phan tich va so
sanh bang phan mém Jellyfish (Lab Valocity).

Biéu hién protein hGM-CSF

Plasmid pET-hGM duoc bién nap vao té bao
E. coli BL21(DE3) kha nap. Chung E. coli tai t6
hop dwoc cam ng biéu hién hGM-CSF bang
nudi cdy lic trong moi truong LB, bd sung
ampicillin 100 pg/mL ¢ 37 °C, toc do lic 250
rpm. Khi ODggo dat 0,8; bo sung IPTG dén nong
d6 cudi 12 0,5 mM:; tiép tuc nudi lic & 30 °C trong
16 h. Tach cac phan doan protein bang phuong
phéap sdc tham thau theo md ta cua Ausubel va
cong su [8].
Phén tich SDS-PAGE va lai Western

Céc phan doan protein téng, té bao chat, chu
chit thu dwoc s& dwoc dién di  trén  gel
polyacrylamide 12,5 % cé su hién dién cia SDS
va so sanh kich thuéc véi thang protein chuan.
Protein sau khi dién di dugc chuyén 1én mang lai
va thyc hién lai Western blot v&i khang thé chuot
don dong khang hGM-CSF va phéat hién nho
khéng thé khéng 1gG cua chudt cong hop véi
horseradish peroxidase HRP. Hién phim bang bo
Kit ECL (Amersham).

Tinh sach protein hGM-CSF bing sic ki trao
déi anion

Do hGM-CSF ¢6 pl =5,5 6 pH = 7,5 protein
tai t6 hop hGM-CSF tich dién &m nén phuong
phép sic ky trao ddi anion dwoc sir dung dé tinh
ché. Dung dich can bang (ddA): NaCl 20 mM-tris
50 mM, pH 7,5. Dung dich dung ly (ddB):
Na,HPO,/NaH,PO,4 0,1 M, NaCl 1 M, pH 7,5. H¢
thong tinh ché AKTA FPLC duoc cin bang bang
nudc. Cot tinh ché anion Q SP FF 5 ml (GE
Healthcare) duoc rira bang nuéc, can bang bang
dung dich A. Mau duoc nap vao cot véi tée do
dong 2 ml/pht, tai can bang cot bang dung dich
A. Dung ly theo bac thang véi téc do dong 2
mL/phut, 20 % dung dich B va 80 % dung dich A
tuong tw véi 100 % B. Thu nhan phan doan
protein tuong tng véi 20 % va 100 % dung dich
B. Phan tich két qua bang dién di SDS-PAGE va
lai vai khang thé dac hiéu khang hGM-CSF.
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KET QUA VA BIEN LUAN
Tao vector tai té hop pET-hGM mang gen
hgm-csf

Gen hgm-csf dugc thu nhan bang phuong
phap PCR tir plasmid pGM-CSF cho san pham
¢6 kich thude 415bp tuong (tng vai kich thuéce du
kién (Hinh 1A). San pham PCR sau d6 dugc xir

B

20000 by

7000 bp 20000 by
S000 b

5000 bp.

500 bp-
400 bp—

75bp

Hinh 1. Thu nhén gen hgm-csf va plasmid pET-
22b. A, Két qua thu nhan gen hgm-csf tir plasmid
pGM-CSF. 1, Thang chuin DNA 1kb plus; 2, San
phdm PCR thu nhin gen hgm-csf tir plasmid
pPGM-CSF.B, Két qua kiém tra plasmid pET-22b.
1, Thang chuin DNA 1kb plus; 2, Plasmid thu
nhan duoc cit bang enzyme Xhol va Ncol

Thé bién nap moc dugc trén moi trudng nay
dugc sang loc so bd bang phwong phap PCR
khuén lac véi cap mdi 5°-Nco/3’-Xho. Két qua
dién di kiém tra trén gel agarose 1% trén Hinh 2
cho thiy san phiam khuéch dai 1a mot vach cé
kich thude 415 bp twong Gng véi kich thudc gen
hgm-csf.

Khuan lac nay dwoc tach plasmid, tiép tuc
kiém tra plasmid tai t6 hop bang phuong phap
PCR plasmid va cit gioi han. G Hinh 3A, giéng
5, san pham PCR plasmid pET-hGM vai cap moi
5°-Nco/3’-Xho cho thiy xuat hién mét vach c6
kich thudc khoang 415 bp, twong wng véi kich
thuéc gen hgm-csf. Nhu vay, trong plasmid tai to
hop dong hoa dugc c6 sy hién dién ctua gen hgm-
csf. Phan tng PCR véi cap moi bit cap trén

1500 bp.

500 bp
400 bp

7S bp

ly tao dau dinh bang cip enzyme Xhol va Ncol.
San pham khuéch dai gen hgm-csf/ Xhol va Ncol
duoc tinh ché va ndi vao plasmid pET-22b di cit
mé vong voi cung cap enzyme Xhol va Ncol
(Hinh 1B). HAn hop san pham néi duoc bién nap
vao E. coli DH5a va sang loc bang méi truong
LBA-Amp.

415 bp

Hinh 2. Két qua PCR khuén lac dy tuyén. 1, Thang chuén
DNA 1kb plus;2, San phim PCR khuan lac E. coli DH5a
(d6i chung am); 3, San phim PCR vé6i khuén DNA la
plasmid pGM-CSF (déi ching dwong); 4, San phidm
PCRkhuén lac du tuyén

plasmid T7pro/T7ter cho san phiam c6 kich thudc
678 bp (Hinh 3A, giéng 5), bang kich thudc doan
DNA mang gen hgm-csf gitta hai mdi. Plasmid
tai t6 hop sau khi dwoc kiém tra bing phuong
phap PCR, dugc tiép tuc kiém tra bang phuong
phap cit gi¢i han. O Hinh 3B giéng 2 va giéng 3
tuong tng vaéi plasmid pET-22b khdng mang gen
va plasmid tai t6 hop pET-hGM duogc cit mg
vong bang Xbal. Hinh anh trén ban dién di cho
thdy c6 sy chénh léch kich thudc gitra hai
plasmid nay. Bén canh d6, plasmid nay khi dugc
xtr Iy véi cap enzyme Ncol va Xhol cho hai vach
tuong ung Vvo&i Kich thudéc plasmid pET22b
(5493bp) va gen hgm-csf (415bp) néi vao (Hinh
3B, giéng 4). Nhu vay, c6 thé gen hgm-csf da
dugc chén vao plasmid pET-22b.

Trang 15



Science & Technology Development, Vol 17, No.T4-2014

A

20000 bp.
5846 bp

2000 bp. 493 bp

1500 bp

415 bp

TS bp.

Hinh 3. Két qua kiém tra plasmid bang PCR va cét giéi han. A, Két qua kiém tra plasmid bing PCR. 1, Thang
chudn DNA 1kb plus;2, San phim PCR plasmid pET-22b v6i cip mdi 5°-Nco/3’-Xho; 3, San pham PCR plasmid
PET-22b v&i cap mdi T7-pro/T7-ter; 4, San phdm PCR plasmid tai t6 hop pET-hGM véi cip mdi 5°-Nco/3’-Xho; 5,
San phidm PCR plasmid tai t& hop pET-hGM véi cip mdi T7-pro/T7-ter.B, Két qua kiém tra plasmid t4i t6 hop biang
enzyme cit giéi han. 1, Thang chudn DNA 1kb plus; 2, Plasmid pET-22b cét bing Xbal; 3, Plasmid pET-hGM cit
bing Xbal; 4, Plasmid pET-hGM cit bang Xhol va Ncol

Plasmid sau khi duoc Kiém tra bang phuong
phép PCR va cit gisi han dugc xac dinh do chinh
x&c vé mit trinh tu bang cach giai trinh ty va so
sanh voi trinh ty ly thuyét bang phan mém
Jellyfish. Két qua cho thiy c6 su ddng khung
dich ma vai trinh ty tin higu pelB va tuong dong
100 % so Vvéi trinh ty gen da thiét ké dua trén
ngan hang gen (két qua khong trinh bay).

Qua cac két qua phan tich trén cho thay
chung t6i di chon dwoc dong vi khuin E. coli
DH50 mang plasmid tai t6 hgp mong mudn pET-
hGM, plasmid nay dugc bién nap vao E. coli
BL21(DE3) dé tao chung E. coli BL21(DE3)/
PET-hGM biéu hién GM-CSF ngudi téi to hop.

WD 1 20 X 4 S5 & ¥ 8§ L9
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Biéu hi¢n protein hGM-CSF trong chu chit té
bao E. coli BL21(DE3)/pET-hGM

DPé cam ung su biéu hién cua gen hgm-csf
trong té bao E. coli BL21(DE3), ching tdi tién
hanh nuéi cdy dong té bao nay trong méi trudng
LB long c6 bd sung ampicillin nong d6 cudi 100
pg/mL va cam ung IPTG véi nong do6 0,5 mM.
Sau khi cam tng tir 16-18 h & nhiét do 30 °C,
ching t6i tién hanh thu sinh khi té bao. Thyc
hién tach cac phan doan protein bang phwong
phép sdc tham thau theo md ta cua Ausubel va
cong su. Sau do su dung phuong phap SDS-
PAGE d phan tich protein thu dugc trong cac
phén doan.

Hinh 4. Sy biéu hién hGM-CSF trong E. coli BL21(DE3)/pET -hGM. A, SDS-PAGE; B, Western Blot voi khéng
thé dic hiéu khang hGM- -CSF;1, Thang phén tir luong thép; 2, 3, 4: E. coli BL21(DE3)/pET-hGM cam img bang
IPTG (phén doan protein téng, t& bao chat, chu chét); 5, 6, 7 E. coli BL21(DE3)/pET-hGM (phén doan protein tbng,
té bao chét, chu chat); 8, 9, 10 E. coli BL21(DE3) cam ing béng IPTG (phan doan protein tong, té bao chat, chu

chét)
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Trén Hinh 4A, céc giéng 5, 6, 7, 8, 9, 10 1a
céc nghiém thirc dbi chung. Dé kiém tra sy biéu
hién cua protein hGM-CSF sau khi cam tng, so
sanh cac vach cua protein véi cac nghiém thuc
dbi chung. Trén ban dién di, cac giéng 2, 3, 4 1a
mau cac phan doan protein tuong tng véi phan
doan protein téng sb, té bao chat, chu chét cua
ching E. coli BL21(DE3)/pET-hGM cé cam ung
IPTG, chling tdi nhan thiy & miu phan doan chu
chat c6 sy xuat hién mot vach protein nam gitra
vach 14,4 kDa va 20,1 kDa cua thang phan tir
lugng, tuong ung Vvéi kich thudc cta protein
hGM-CSF ly thuyét (giéng 4). Trong khi mau
protein trong cic phan doan chu chat ¢ nghiém
thie d6i ching (giéng 7, 10) khong nhan thiy su
Xuét hién cua vach protein nay. Nhu vay, ching
t6i du doan, da biéu hién dugc protein hGM-CSF
trong chu chét té bao E. coli BL21(DE3)/pET-
hGM. Bé khing dinh két qua nay ching toi tiép
tuc thuyc hién phwong phap Western Blot voi

1 2 3 4 5 &
"
97
66
e
—
=
30 e ; =
201 =
14.4 > ‘ » .

khéng thé dac hiéu khang hGM-CSF. Trén ban
phim xuét hién vach tin hiéu tuong tng vai vi tri
cua vach protein xuat hién trong phan doan chu
chit khi duoc cam éng IPTG (Hinh 4B, giéng 4),
két qua nay khing dinh vach protein dam xuét
hién khi dugc cam ng chinh 1a GM-CSF. Tu
nhitng két qua trén chang t6i két luan da biéu hién
thanh céng protein hGM-CSF trong chu chét té
bao E. coli BL21(DE3)/pET-hGM.

Tinh sach hGM-CSF trong chu chit té bao E.
coli BL21(DE3)/pET-hGM bing sic ki trao
dbi anion

Do protein hGM-CSF ¢6 pl ¢ khoang 5,5 la
mot protein chira nhiéu nhom mang dién tich,
tich dién am trong diéu kién pH sinh ly (6-8). Vi
thé ching t6i thyc hién khao sét tinh sach protein
nay bang sic ky trao doi anion, dung ly bang
cach thay d6i nong do mudi hay pH va cudi cling
danh gia muc do tinh sach.

Hinh 5. Két qua tinh sach hGM-CSF béng phuong phap sic ky trao dbi anion (cot Q Sepharose FF), dung ly bing
ting ndng d6 mudi. A, SDS-PAGE; B, Western Blot voi khang thé dic hiéu khang hGM-CSF. 1. Thang protein
phan tir luong thip; 2. MAu chu chét; 3. Phan doan sau khi qua cot; 4. Phan doan tai can bang cot; 5. Phan doan rira
5 % ddB; 6. Phan doan dung ly 20 % ddB; 7. Phan doan dung ly 100 % ddB.

Két qua dién di SDS-PAGE cho thiy ¢ cac
giéng 2, 3, 4, 5 1a miu cac phan doan protein
twong &ng voi phan doan protein tong s tir chu
chat, phan doan protein sau khi qua cot, phan
doan tai can bang cot va phan doan rira, ching toi
nhan thdy & mau phan doan chu chit c6 su xuit
hién mot vach protein nam giira vach 14,4 kDa va

20,1 kDa cua thang phan tir lugng, tuong tng vai
kich thuéc cua protein hGM-CSF ly thuyét. G pH
dung dich can bang (pH,5) sy bam caa hGM-CSF
vao chit trao doi anion & cot Q Sepharose FF gan
nhu dién ra hoan toan do khdng cé sy xuit hién
Cua protein nay trong phan doan dung dich sau
khi qua cot (Hinh 5A, giéng 3), mac du c6 su rira
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tréi mot phan hGM-CSF & giai doan tai can bang
cot (Hinh 5A, giéng 4). O phan doan dung ly vai
20 % ddB, chlng t6i thiy c6 su xuat hién mot
vach protein dam, c6 kich thude tuong tng voi
kich thu6c dy doan cuia hGM-CSF va toan bo
protein ¢ thé dugc dung ly tai phan doan nay
(giéng 6) va khong can téi ndng 6 mubi cao hon
(Hinh 5A, giéng 7). Bé khang dinh cac protein
tinh sach dwoc chinh 12 hGM-CSF, ching toi tién
hanh lai v&i khéng thé dac hiéu cho hGM-CSF.
Két qua lai trinh bay trong Hinh 5B cho thay céac
protein chiing t6i thu dugc qua qud trinh tinh sach
bang sic ky trao ddi anion chinh 1a protein muc
tiéu hGM-CSF. Ngoai ra, mirc do tinh sach cua
protein thu nhan duoc danh gia bang phan mém
xac dinh ddm d6 va két qua cho thiy d6 tinh sach
cia hGM-CSF thu dugc sau qué trinh sic ky trao
ddi anion 12 97,4 % (két qua khong trinh bay).
Thtr nghiém tuong ty v&i phuong phap dung
ly bang pH, két qua cho thay bang cach giam pH
khéng cho phép chiing t6i thu dugc protein hGM-
CSF tinh sach (két qua khong trinh bay & day).
Nhu vay, tir nhitng két qua trén ching toi két luan

da tinh sach thanh cdéng protein hGM-CSF trong
chu chit té bao E. coli BL21(DE3)/pET-hGM
bang sic ky trao d6i anion st dung cot Q
Sepharose FF v&i phuong phap dung ly tang
nong do mubi.
KET LUAN

Nhu vy, ching t6i da tao dong thanh cong
dong té bao E. coli BL21(DE3) c6 mang vector
tai t6 hop pET-hGM. Dong nay c6 kha ning biéu
hién protein hGM-CSF trong chu chét té bao E.
coli. Su biéu hién hGM-CSF di duoc kiém
chting bang phuong phap SDS-PAGEva khang
dinh lai bang phuong phap Western blot. Protein
nay duoc tién hanh tinh sach bang sic ky trao doi
anion sir dung cot Q Sepharose FF véi phuong
phap dung ly ting ndng d6 mudi. Muc d6 tinh
sach cua protein duwoc xac dinh bang phan mém
dinh d¢am do voi két qua dat 97,4 %. Chang nay
c6 thé dugc st dung lam giéng dé cung cép
ngudn nguyén liéu hGM-CSF cho quy trinh san
xuat hGM-CSF tai t6 hop tng dung trong y hoc
& Viét Nam.

Cloning, periplasmic expression and

purification of
Granulocyte -

hGM-CSF
Macrophage Colony-

(Human

Stimulating Factor) in Escherichia col

e Phu Sang Nguyen
e Thanh Thao Nguyen
e Hieu Tran Van
University of Science, VNU-HCM

SUMMARY

Human GM-CSF is a cytokine consisting
of 127 amino acid residues, with four
cysteines being involved in two disulfide
bonds. Although GM-CSF is glycosylated in

its natural form, the glycosylation perhaps
has not been involved in its biological
function. GM-CSF stimulates the survival,
proliferation, and differentiation of hem at
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opoietic progenitor cells and also enhances
the functional properties of mature myeloid
cells. GM-CSF is used as a therapeutic
agent in various clinical cases such as
neutropenia following chemotherapy, bone
marrow transplantation, acute myeloid
leukemia... In this study, we report the
results on the cloning and expression of
recombinant human GM-CSF in the
periplasmic space of Escherichia coli. The
hGM-CSF gene was amplified by
polymerase chain reaction using two
oligonucleotide primers containing Ncol and
Xhol restriction sites. This DNA fragment
was successfully cloned between the Ncol
and Xho | sites of the plasmid pET-22b, in
frame with the pelB signal peptide sequence.
The expression vector pET-hGM was
transformed into E. coli BL21(DE3) and the

transformants were induced by IPTG and
examined for hGM-CSF  production.
Periplasmic proteins were released by
osmotic shock treatment. The expression of
recombinant hGM-CSF was evaluated by
SDS-PAGE in total, cytoplasmic and
periplasmic fractions. The recombinant hGM-
CSF in periplasmic fraction was then
subjected to ion exchange chromatography
using Q Sepharose FF column with salt-
increment elution step. SDS-PAGE showed
there was a \visible expression of
recombinant hGM-CSF in the periplasmic
fraction of the E. coli BL21(DE3)/pET-hGM
and a purified band with the purity of 97.4%
after ion exchange chromatography. This
result was further confirmed by Western blot
using anti-hGM-CSF antibody.

Keywords: hGM-CSF, periplamic, anion exchange chromatography.
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