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TOM TAT: G-CSF la mét cytokine kich thich s tang sinh, biét héa, trirong thanh cia
bach cau trung tinh, thuong duwoc chi dinh dé diéu tri bénh giam bach cau ¢ bénh nhan ung
th hoa tri ligu. Trong nghién cizu nay, chlng tai trinh bay két qua tao dong va biéu hién
GCSF ¢ dang dung hop véi ferritin chudi ndang cua nguoi (FTN-H), da duoc chirng minh la co
tac dung ho tro khd nang gap cugn ciia mgt so protein nguoi biéu hién trong E. coli. Gen hg-
csf ma héa GCSF nguoi va gen ma héa FTN-H duwoc gan vao plasmid pET28a tgo thanh
vector biéu hién pET-FHG. Pogn 6xHis va trinh tw TEV (dwoc nhan dién va cat chuyén biét
béi TEV protease) duoc chén vao giiza GCSF va FTN-H dé hé tro viéc tinh ché va thu nhédn
GCSF sau nay. pET-FHG duoc bién ngp vao té bao E. coli BL21(DE3). Sy biéu hi¢n cia
FTNH-GCSF duwroc cam iing bang IPTG va da diroc xac nhdn bang dién di SDS-PAGE va lai
Western blot vsi khang thé khang GCSF.
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1.MO PAU

hG-CSF (human Granulocyte Colony-Stimulating Factor) 1& mét cytokine c6 ban chit 1a
glycoprotein, déng vai trd quan trong trong biét hda cac tién té bao méu va hoat hda céc té bao
bach cau hat trung tinh truong thanh. G-CSF dugc sir dung phé bién trong diéu tri bénh giam
bach ciu do hoa tri lidu ung thu. G-CSF truong thanh ¢ nguoi gom 174 acid amin véi khéi
lwong phan tur 1a 18,8kDa, chira 2 cau ndi disulfide noi phan tir (Cys36-Cys42 va Cysb4-
Cys74) va mét cystein tu do (Cysl7). Dang tu nhién cia hG-CSF dugc O-glycosyl héa tai
Thr133 gitp protein khéng bi két tu nhung khéng anh huong dén hoat tinh sinh hoc cua G-
CSF [2]. Do d6, hG-CSF téi t6 hop trong E. coli dii khong dugc glycosyl hda va co thém mot
methionine & N-termina nhung van c6 hoat tinh sinh hoc.

GCSF thuong kém bén va dé két tu hay hinh thanh dang dimer, polymer do protein ndy c6
tinh ki nuéc cao, nhit lakhi ¢ dang téi té hop khéng duoc glycosyl hoatrong E. coli. Ngoai ra,
s hién dién caa mot cysteine tu do trong ciu trdc GCSF |am protein ndy dé hinh thanh ciu
néi disulfide khong diing, tao GCSF dang taa dimer hay polymer. Tinh toan ven ciu tric co
vai trd quan trong dbi véi hoat tinh sinh hoc caa GCSF [2]. Su pha vé hay hinh thanh sai mot
trong hai hay ca hai cau ndi disulfide déu can trg sy gap cudn valam giam dang ké hoat tinh
sinh hoc cia GCSF. Do d6 hau hét protein GCSF khi dugc biéu hién truc tiép trong E. coli déu
hinh thanh thé vii duéi dang tia, khéng tan vakhéng cé hoat tinh.

Dé gia tang tinh tan caa protein tai t5 hop trong E. coli, mot chién luoc duoc s dung 1a
dung hop protein muc tiéu véi céc protein lam gia ting tinh tan nhu GST, MBP... hodc cac
protein c6 kha nang ho tro gép cudn dung protein [4]. Gan day, Ahn JY va cong su (2005) da
phét hién ra rang ferritin chudi nang cia nguoi (FTN-H) khi dugc s dung nhu mot protein
dung hop c6 tac dung cai thién tinh tan cia mét sd _protein nguoi biéu hién trong E. coli.
Nhitng protein dung hop véi FTN-H déu hinh thanh cau trdc siéu phan tir homopolymer dang
khdi cau véi duong kinh 10-15 nm. Protein muc tiéu duoc dinh vi va bao vé bén trong khéi
cau dé tranh khoi sir két tu khéng mong mudn. Ngoai ra, FTN-H lai ¢6 vai trd quan trong trong
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viéc hd trg cac chaperone phan tir trong qué trinh gap cudn protein. Khi té bao roi vao trang
théi stress nhu sbc nhiét, bénh ly..., cac protein dugc tong hop dé bi gap cudn sai hoac tu két
tu, 1am mat hoat tinh sinh hoc. Chaperone Hsp70 DnaK tham gia vao sy gip cudn cla cac
protein mai tong hop, ngan can sy két tu protein trong diéu kién bién tinh va td gip cudn
protein gap cudn sai. Nho motif dac biét ¢ trén FTN-H, protein dung hop véi FTN-H giating
& lyc vai chaperone DnaK, gitp protein gap cudn ddng vadam bao c6 hoat tinh. [1]

Trong bai bdo céo nay, ching téi trinh bay céc két qua dong hoa va biéu hién hG-CSF
dung hop véi FTN-H dang tan trong té bao chat E. coli nhim muc tiéu tao dugc dong té bao
cho phép tong hop hG-CSF té t6 hop cd ciu hinh ty nhién cd hoat tinh, trdnh dugc budc 1am
tan protein thé vui bang tac chit bién tinh manh va buéc té gip cuon dé thu duwgc GCSF ¢
hoat tinh.

2NGUYEN LIEU — PHUONG PHAP
2.1.Ching vi sinh vat va plasmid

Escherichia coli DH5e [F- endAl hsdR17 (rk-/mk-) supE44 thi i-recAl gyrA96 A4
lacU169 (¢80 lacZ AM15)] dugc sir dung lam chang cha dé tao dong va luu trir plasmid. E.
coli BL21(DE3) [F-dcm ompT hsdS; (re-me-) gal met] dugc s dung 1am chang cha dé tao
dong va biéu hién protein muc tiéu dudi sy cam (ng cia |PTG. Plasmid pET-ftnh (PTN. Cong
nghé¢ Sinh hoc phan tir A, truong BPH Khoa hoc Ty nhién, BH qubc gia, ToHCM) co kich
thude 5,8 kb, mang gen ftnh ma hda cho protein FTNH, duoc ding dé thiét ké vector biéu hién
hG-CSF dang dung hop véi FTNH dudi sy kiém soét caa promoter T7 khi c6 mit cua IPTG va
c6 mang gen khang kanamycin ding dé sang loc thé bién nap. Poan 6xHis va trinh ty TEV
dugc chén vao vi tri dung hop dé gidp thu nhan vatinh ché GCSF sau nay.

2.2.Thu gen muctiéu bang phan ing PCR

Phan tng PCR dugc thuc hién bang méy diéu nhiét Biorad (Biorad). Hai méi dugc thiét ké
vatong hop (IDT Co. Hoa Ky) c6 mang trinh ty nhan biét cia enzym cit han ché Xhol & dau
5 va Hindlll ¢ dau 3 nhiam khuéch dai doan gen muc tiéu da 534bp: 5'-
TGAGCTCGAGCTCAGGGCTGGGCAAGGTGG-3 va 5-
TCCGAGAAGCTTGAAAACCTGTATTTTCAGG-3'. T6ng thé tich phan (tng PCR la 25ul
bao gém 1,0ul pUC57-gesf, 2,0ul MgSO, 25mM, 2,5ul pfu buffer, 1,0ul INTP 8mM, 1,0ul
moi chuyén biét (5ul), 2,5U pfu DNA polymerase (Fermentas). Chuong trinh phan tng PCR
bao gom 30 chu ky, mdi chu ky gom 1 bugc bién tinh & 94°C trong 45 gidy, 1 budc bat cap ¢

56°C trong 45 gidy va 1 budc kéo dai & 72°C trong 45 gidy; cudi phan ung la 1 buéc kéo dai
10 pht ¢ 72°C. San pham PCR sau d6 dugc bao quan ¢ 4°C.

2.3.Thiét 1ap vector biéu hién va tao dong biéu hién hG-CSF

San pham PCR duoc cat bang cap enzym cit han ché Xhol va Hindlll (Fermentas) vatinh
ché qua cot EZ-10 (Biobasic Inc.). San pham cit dugc ndi vao vector biéu hién pET-ftnh d&
dugc cit mé vong bang ciing bang hai enzym ndy biang enzym T4 ligase (Fermentas). Vector
té to hop tao thanh dwoc dat tén 1& pET-FGH va duoc bién nap vao E. coli DH5a bang
phuong phép CaCl, lanh va kiém tra kich thudc doan cét trén gel agarose 1% trudc khi bién
nap vao chang biéu hi¢n BL21(DE3).

2.4.5ang loc thé bién nap va kiém tra bing enzyme cit han ché va PCR plasmid

Thé bién nap DH5a pET-FGH va BL21(DE3)/pET-FGH duoc sang loc trén méi truong
LB thach cd bo sung kanamycin 40ug/ml. Thu nhin céc thé bién nap va téch plasmid bang
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phuong phap SDS kiém. Plasmid thu nhan dugc kiém tra bing phan tng PCR véi cap moi dic
hiéu va phan ung cat véi hai enzym Xhol va Hindlll. bién di san pham khuéch dai va san
pham cit trén gel agarose 1% va so sanh véi thang DNA 1kb dé kiém trakich thuac.

2.6.Giai trinh tw va phan tich

Nhitng plasmid thu duoc tir cAc dong té bao té to hop sau khi dugc cat bang Xhol va
Hindlll cho hai vach tuong tng vai kich thugc cia plasmid ban dau va gen myc tiéu s& dugc
giai trinh tu bing cip mdi T7 terminator va3' FTH nam trén plasmid theo phwong phép Sanger
(Macrogen Co.). Trinh ty thu nhan duoc so sanh Véi trinh ty ly thuyét bang phan mém
Jellyfish version 3.1.

2.7.Piéu kign nudi cay va biéu hién hG-CSF

Chaperone DnaK cua E. coli d& dugc biét c6 vai trd hd tro tinh tan cia cic protein téi to
hop dung hop véi FTNH nguoi trong E. coli [Error! Reference source not found., 3]. Do
vay, dé thu nhan dugc dong té bao E. coli tong hop hGCSF dang tan trong té bao chit, ching
t6i bién nap plasmid té t6 hop pET-FGH cling véi plasmid biéu hién DnaK (pDnaK) vao té
bao chii E. coli BL21(DE3). Chung E. coli téi t6 hop dugc cam ung biéu hién FTNH-hG-CSF
bang nudi cay l4c trong binh tam giac 1000ml chira 250ml méi truong LB (10g/I tryptone, 59/l
cao nam men va 5g/l mudi NaCl) bd sung kanamycin 40ug/ml, ampicillin 100pg/ml ¢ 37°C,
tdc do lac 250rpm. Khi OD600 dat 0,8, bd sung IPTG dén ndng do cudi 120,5mM.

2.8.SDS-PAGE va Western blot

Céc mau protein thu dugc sau khi pha té bao bing nhiét s3 duoc dién di trén gel
polyacrylamide 12,5% c6 sy hién dién cia SDS va so sanh kich thuéc véi thang protein chuan.
Protein sau khi dién di duoc chuyén 1é&n mang la HybondTM (Amersham) va thuc hién lai
Western blot véi khang thé chudt don dong khang hG-CSF (R&D, Nhat) va phét hién nho
khang thé khang 1gG cua chudt cong hop véi horseradish peroxidase HRP (Abcam). Lam hién
phim bang bo Kit ECL (Amersham).
3.KET QUA - THAO LUAN

3.1.Thu nhan gen hg-csf

Gen hg-csf dugc khuéch dai bang phan (tng PCR véi cip moi dic hiéu da cho san pham
PCR ¢6 kich thuéc khoang 534bp (Hinh 1, giéng 3) tuong tng véi kich thuéc gen hg-csf ly
thuyét duoc tham khao trinh tu tir ngan hang gen. Nhu vay cip moi dic hiéu do ching toi thiét
ké co thé dung dé thu nhan trinh ty gen muyc tiéu ddng nhu trinh ty ly thuyét. San pham PCR
sau d6 duoc cit bang hai enzym Xhol vaHindl11 dé chuin bi cho viéc tao dong vao vector biéu
hién.

3.2.Tao vecto téi té hop pET-FGH mang gen hg-csf

San pham khuéch dai gen hg-csf/Xhol va Hindlll dugc tinh ché va ndi vao plasmid pET-
ftnh (chira gen ma héa FTNH cia nguoi) ¢4 cit mo vong véi clng cap enzyme Hindlll va
Xhol. Hon hop san pham néi dugc bién nap vao E. coli DH5aq va sang loc bang mdi truong LB
Kan. Céc plasmid ndi thanh cdng duoc dit tén |a pET-FGH. Két qua dién di kiém tratrén gel
agarose 1% trén Hinh 2 cho thdy: san phim khuéch dai gen hg-csf bang PCR 1a mét vach c6
kich thudc 534bp tuong tng véi kich thuge gen ma héa hg-csf (Giéng 2). Khi duoc cit mé
vong bang cip enzyme Hindlll vaXhol (giéng 7), plasmid téi t6 hgp pET-FGH cho mét vach
c6 kich thudc khoang 5800bp tuong ang vai plasmid pET-ftnh dugc cit mé vong bang Hindl 1
(giéng 3) va mot vach co kich thude 534bp tuong tng véi gen hg-csf. Nhu vay, ching téi d¢a
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tao dong thanh cong vecto téi to hop pET-FGH chira gen hg-csf dung hop véi gen ftnh ma héa
FTNH changuoi.

-« 534 bp
(fro-csif)

S0
300

10

Hinh 1. Thu nhan gen hg-csf bing phén tng PCR. 1, Thang DNA chuan 100 bp; 2, San pham khuéch
dai gen hg-csf bang cap méi dac hiéu

1 2. .3s+ds 6. w6 ¥

— - <—pET-ftnh

<— Gen hg-csf

Hinh 2. Két qua dién di trén gel agarose phén tich pET-FGH. 1, thang 1kb; 2, sin pham PCR thu nhan
hg-csf tir pUC57/hg-csf; 3, pET-ftnh/Hindl1l; 4, PCR khuan lac; 5, pET-FGH; 6, pET-FGH/Hindlll; 7,
PET-FGH/Xhol vaHindIllI.

Vector téi t6 hop ndy duoc chon dé giai trinh ty bang cip mdi T7 terminator va 3' FTH.
Viéc so sanh két qua giai trinh tu véi trinh t acid amin caa FTNH va 6His-GCSF cho thiy hg-
csf duoc ndi ddng khung va co s twong dong 100% (Hinh 3). Nhu vay ching t6i d& thanh
cdng trong viéc thiét ké vector biéu hién protein hG-CSF dang dung hop véi FTNH.
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Hinh 3. Két qua giai trinh ty vecto téi t6 hop pET-FGH

3.3.pong biéu hién protein GCSF dung hop véi FTNH va chaperone DnaK trong té
bao E. coli BL21(DES3)

Sy biéu hién FTNH-hG-CSF caadong E. coli BL21(DE3)/ pET-FGH duoc tién hanh bing
céch nuéi cdy va cam ung bang 0,5mM IPTG, 37°C, téc do lic 250rpm trong 4 gio. Két qua
phan tich SDS-PAGE (Hinh 4A) cho thiy xuat hién mot vach protein dam cd kich thuéc
khoang 44kDa ¢ giéng 2, 3, va 4 tuong ung véi c&c phataa, noi va protein tong sb thu dugc tir
dong E. coli té t6 hop BL21(DE3)/ pET-FGH. Protein nay hién dién nhiéu ¢ dich ndi (giéng
3) hon trong phan doan taa (giéng 2). Trong khi cé&c giéng ddi chang 5, 6, 7 déu khdng c6 s
hién dién caa protein nay. Kich thugc 44kDa caa protein ndy tuong tng véi protein dung hop
gitta hG-CSF v¢i the 6xHis va FTNH. Bé khing dinh protein ndy 1a dang dung hop 6xHis-
FTNH-TEV-hG-CSF, chiing t6i d& thuc hién lai Western blot voi khéang thé khang G-CSF va
phét hién nho khang thé khang IgG-HRP (Hinh 4B). Két qua lai cho thiy c6 sy xuat hién vach
lai khoang 44kDa ¢ phatong, tia va noi twong rng vai protein dung hop 6xHis-TEV-FTNH-
hG-CSF trén SDS-PAGE (gleng 2, 3, 4). Céac két qua phan tich bing SDS-PAGE va lai
Western blot cho phép két luan rang protein co trong luong phan tir khoang 44kDa d4 biéu
hién chinh 1a protein dung hop 6xHis-TEV-FTNH-hG-CSF. Céc két qua ndy ciing cho thay
6xHis-FTNH-hG-CSF c6 kha ning tan trong té bao chat E. coli. Véi cac két qua dat dugc &
trén, chang tdi két luan da thu duoc dong E. coli té t6 hop c6 kha nang biéu hién 6xHis-
FTNH-hG-CSF dang tan trong té bao chat.
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Hinh 4. Kiém tra va xéc nhan sy biéu hién cia FTNH-hG-CSF trong té bao E. coli BL21(DE3)/pET-
FGH bing SDS-PAGE (A) va Western blot (B). 1, Thang phan tir lwong thip; 2, E. coli BL21(DE3)/
PET-FGH (+IPTG) phatua; 3, E. coli BL21(DE3)/pET-FGH (+IPTG) phandi; 4, E. coli
BL21(DE3)/pET-FGH (+IPTG); 5, E. coli BL21(DE3)/pET-FGH (-IPTG); 6, E. coli BL21(DE3)
(+IPTG); 7, E. coli BL21(DE3) (-IPTG).

Nhu vay, ching t6i d& tao dong thanh cong dong té bao E. coli BL21(DE3) c6 mang
vector téi t6 hgp pET-FTH. Dong ndy c6 kha nang biéu hién vugt mirc protein hG-CSF dang
dung hop véi FTNH c6 thé tan trong té bao chat E. coli. Sy tong hop protein dung hop trong
dong E. coli téi to hop da duoc kiém chirng bang phuong phép dién di SDS-PAGE va khing
dinh lai bang phuong phédp Western blot.

CLONING AND EXPRESSING HG-CSF (HUMAN GRANULOCYTE
COLONY STIMULATING FACTOR) BEING FUSED WITH FERRITIN
HEAVY-CHAIN IN E. COLI

Nguyen Thi Phuong Hieu, Lien Thuy Linh, Tran Linh Thuoc
University of Science, VNU - HCM

ABSTRACT: G-CSF is a cytokine that stimulates the proliferation, differentiation,
function of mature neutrophils and is generally used for treatment of neutropenia in cancer
patients under chemotherapy. In this study, we report results on the cloning and expression of
hG-CSF being fused with the heavy-chain (FTN-H) of human ferritin, which had been showed
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to be capable of facilitate the folding of several human protein expressed in E. coli. The hg-csf
gene and gene encoding FTN-H were inserted into plasmid pET28a to form expression vector
pET-FHG. 6xHis tag and TEV sequence (being recognized and cleaved by TEV protease) was
added between of G-CSF and FTN-H to facilitate G-CSF purification and recovery
afterwards. pET-FHG was transformed into E. coli BL21(DE3). The expression of hG-CS-
was induced by IPTG and confirmed by SDS'PAGE and Western blot using anti-hG-CSF
antibody.
Key words: neutropenia, hG-CSF, E. coli, FTN-H, recombinant protein
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