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TOM TAT

Nhén té kich thich tao dong bach céu hat
- dai thuc bao GM-CSF la mét glycoprotein
thuéc ho CSFs (colony stimulating factors).
GM-CSF nguoi tai t6 hop (rhGM-CSF) la
mét trong nhitng sé&n phadm protein tai té hop
hién nay duoc FDA chép thuan dé diéu tri
cac bénh nhw neutropenia, leukemia, st
dung két hop véi hoa tri trong diéu tri ung
thu,... Trong nghién ctru nay, ching toi tién
hanh tao dong va biéu hién rhGM-CSF dang
tiét trén hé théng ndm men Pichia pastoris
duéi sw diéu hoa ctia promoter AOX1. Gen
hgm-csf ma hoa cho protein hGM-CSF c¢6
kich thuwéc 415bp duwgc thu nhén tir phén
tng PCR véi cdp mbi dic hiéu hGM-F va
hGM-R I4n lwot mang vi tri nhan biét cua
enzyme Xhol va Notl. Sau khi x& Ii v&i hai
enzyme nay, gen hgm-csf dwoc chen vao
vector biéu hién pPICZaA ngay tai vi tri Xhol
va Notl. Vector pPICZaA tai t6 hop mang
gen hgm-csf d&t dudi sw kiém soét cla

promoter AOX1, pPICZaA/hGM-CSF, c6 kha
néng biéu hién protein hGM-CSF trén hé
thbng nédm men P. pastoris. Vector
pPICZaA/hnGM-CSF duoc kiém tra bang
phuong phép PCR, cat han ché va giéi trinh
tw; két qué gidi trinh tw cho thdy gen hgm-csf
dbng khung dich ma va trinh tw acid amin
ma héa twong déng 100% so véi c4c trinh tw
céng bé trén ngén hang gen. Vector nay sau
khi xtr Ii v6i enzyme Sacl dwoc dién bién
nap vao té bao ndm men P. pastoris X33 dé
tao thanh chung tai t6 hop P. pastoris
X33::hgm-csf. Khi nuéi céy ching tai té hop
trén méi trieong cdm (eng BMMY c6 chira
methanol, protein hGM-CSF duoc biéu hién
& dang tiét ra méi truong nuéi cdy. Két qua
phan tich SDS-PAGE va Western blot v&i
khéng thé d&c hiéu cho thay protein nay biéu
hién ra & ca dang glycosyl héa vdi kich
thuwoc 20 kDa, 29-35 kDa, va dang khéng
glycosyl hoa, 14,7 kDa.

Ter khoa: CSFs, hGM-CSF, Pichia pastoris, pPICZaA, SDS-PAGE.
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MO PAU

hGM-CSF 1a mot cytokin tham gia truc tiép
Va0 qué trinh biét hoa, ting sinh va ton tai cua
cac dong té bao bach cau hat va dai thuc bao
(Prasanta Ghosh, 2007). Mét trong nhitng ng
dung chinh cua hGM-CSF la diéu tri chirng giam
bach cau cap (neutropenia) khi tham gia kich
thich su tao thanh, truong thanh va ton tai cua
nhiéu dong té bao méau khac nhau (Prasanta
Ghosh, 2007). Protein nay con thé hién nhiéu kha
nang khac nhu giup day manh chirc ning té bao
don nhan va dai thuc bao & bénh nhan dang diéu
tri ung thu, kich thich cac dong té bao nay ly giai
cac té bao ung thu; giup ting cuong kha ning
trinh dién khéng nguyén cua té bao tua thong qua
viéc tang cudng su biéu hién cua MHC-II va di
chuyén nén c6 tiém ning sir dung nhu td dugc
vaccine; trong ching viém, GM-CSF gép phan
nhiéu dén sy hinh thanh cac té bao mién dich dé
duy tri tinh trang 6n dinh céc dong té bao nay
trong co thé khi co thé bi nhidm khuan va c6 dap
ung viém (Prasanta Ghosh, 2007).

Protein hGM-CSF goém 127 amino acid, c6 2
vi tri N-glycosyl héa va 4 vi tri O-glycosyl hoa.
Dang tu nhién cta GM-CSF c6 kich thuéc
khoang 23kDa (da duoc glycosyl h6a) (Prasanta
Ghosh, 2007). Protein hGM-CSF tai t6 hop duoc
san xut c6 nhiéu dang véi kich thuéc khéc nhau
tly vao mirc do glycosyl hdéa. Muc d6 glycosyl
hoéa c6 anh huong dén duoc dong hoc, tinh khang
nguyén va tinh doc cua protein nay. Véi nhiéu li
do trén nén Sagramotism, hGM-CSF duoc
glycosyl héa tai t6 hop thu nhan tir nAm men
(Saccharomyces cerevisiae) 1a san phim thuong
mai dang dwoc tng dung str dung rong réi hién
nay (Palash Bhatacharya et al., 2007). Ngoai hé
thong biéu hién trén S. cerevisiae, hGM-CSF
dang glycosyl héa tai t6 hop duoc biéu hién &
nhiéu hé thong khac nhu Escherichia coli va
dugc glycosyl héa in vitro, , t& bao nim men, té
bao déng vat hitu nhd,... Ngoai S. cerevisiae, hé
thong Pichia pastoris voi nhiéu uu diém noi troi

trong biéu hién protein tai to hop ciing dang duoc
nghién ctu rong rdi cho viéc biéu hién
glycoprotein nay. GM-CSF duoc biéu hién ¢ hé
thdng Pichia pastoris ¢ dang tan va duoc tiét ra
ngoai méi trudng nudi cdy nén tao diéu kién dé
dang cho quéa trinh thu nhan va tinh ché; protein
6 cau hinh dung va khong bi glycosyl hoa qua
muc nhu & S. cerevisiae. Thém vao d6, hé théng
P. pastoris dé dat mat do nudi cay cao trén moi
truong dinh dudng ré tién, dam bao duoc tinh
bén cua gen hgm-csf nhd co ché gan chén vao bo
gen. Viéc biéu hién hGM-CSF trén P. pastoris
thong qua hé thong didu hoa promoter AOX1
dugc cam ung boi methanol; ddy 1a mot co chét
ré tién, ddng thoi ciing thich hop dbi véi cac
protein doc véi té bao hon so véi hé thdng biéu
hién lién tuc (Cereghino JL et al., 2000). Trong
khudn khé nghién ctu nay, ching tdi tng dung
hé théng Pichia pastoris voi su diéu hoa cua
promoter AOX1 dé biéu hién protein hGM-CSF
& dang tiét ra moi truong nudi cay.
VAT LIEU VA PHUONG PHAP
Chiing vi sinh vit, vector va moi trueong

Ching t& bao Escherichia coli DH5o[F-,
$80lacZAM15, recAl, endAl, hsdR17(rk-, mk+),
phoA, supE44, A-, thi-1, gyrA96, relAl] va
Pichia pastoris X33 hoang dai, c6 kiéu hinh
Mut+ c6 ngudn gbc tir Invitrogen. Plasmid
pGM-CSF mang gen hgm-csf dwoc tong hop
nhan tao théng qua cbéng ty IDT (Hoa Ky).
Plasmid pPICZoA (Invitrogen), duoc sir dung dé
biéu hién protein hGM-CSF trong P. pastoris.
Céc méi truong dugc st dung trong dé tai gom:
LB (10 g/L trypton, 5 g/L cao ndim men, 5 g/L
NaCl), LB-Kan (méi truong LB c6 bd sung
kanamycin 30ug/ml), LB-Zeocin (moéi truong LB
c6 bd sung zeocin 25pg/ml), YPD (10 g/L cao
nim men, 20 g/L peptone, 100ml glucose 20%),
YPD-Zeocin (mbi truong YPD cé bd sung zeocin
100 pg/ml), BMGY (10 g/L cao nim men; 20
g/L peptone, 13,4 g/L YNB, 100 ml potassium
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phosphate buffer 1M pH 6,0, 2 ml biotin 0,02%,
12,5 ml glycerol 80%), BMMY (10 g cao nim
men; 20 g peptone, 13,4g YNB, 100 ml
potassium phosphate buffer 1M pH 6,0; 2 ml
biotin 0,02%, 100 ml methanol 5% trong 1 lit
nudc cat), MM (13,4g Yeast Nitrogen Base
(YNB), 2 ml biotin 0,02%, 100ml methanol 5%
trong 1 lit nude cat), MD (13,4g YNB, 2ml biotin
0,02%, 100 ml glucose 20% trong 1 lit nwdc cat).

Tao dong ching E.coli DH5Sa mang vector
pPICZoA/hGM-CSF

PCR véi cap méi dac hiéu hGM-F/hGM-R
dé thu nhan gen hgm-csf tir plasmid pGM-CSF.
Xt |i san pham PCR véi 2 enzyme Xhol va Notl.
DPdng thoi plasmid pPICZaA duoc xir 1y véi 2
enzyme nay giip mo vong plasmid va tao dau
dinh dé ndi vai gen hgm-csf. Cac san pham cit
dugc tinh ché bang bo kit EZ-10 Spin Column
DNA va sir dung cho phan ung néi bing T4
DNA ligase. San pham ndi duoc bién nap vao té
bao E.coli DH5a kha nap va trai hdn hop bién
nap trén dia moi truong LB-Zeocin25, o 37°C
trong 16-18 gio, thuc hién dbi chirng &m voi dia
trai té bao E.coli DH5a khdng bién nap san phim
ndi. Trén dia bién nap, cac khuan lac hinh thanh
va s& dugc sang loc va kiém tra dé thu nhan dong
té bao E. coli DH5a mang plasmid tai t6 hop.
Cac ky thuat dugc st dung la:

PCR khudn lgc: cac khuan lac duoc pick up
va thuc hién phan wng PCR khuin lac véi cap
moi hGM-F/hGM-R.

PCR va cat han ché plasmid: cac khuan lac
duong tinh s& duoc nudi ciy dé tach plasmid va
kiém tra plasmid nay bang phan ung PCR véi cap
moi dac hiéu trén gen va cap moi dac hiéu trén
plasmid 5’A0X1/3’AOX1
phép cat han ché vai 2 enzyme Xhol va Notl.

cung vé6i phuong

Gidi trinh tz gen hgm-csf: plasmid sau kiém
tra dugc giai trinh ty V6 cip  moi
5’AOX1/3’AOX1. Két qua giai trinh ty duoc so
sanh va phan tich bang phan mém Jellyfish (Lab
Velocity).

Tao dong chiing P. pastoris X33::hgm-csf

Nham ting kha ning sat nhap gen hgm-csf
vao bo gen chung chu P. pastoris X33 theo co
ché tai to hop tai mot vi tri, plasmid tai té hop
pPICZoA/hGM-CSF duoc cit véi enzyme Sacl.
Sau d6, san pham cit dugc tinh ché va dién bién
nap vao té bao P. pastoris X33 kha nap. H3n hop
bién nap dugc trai trén moi truong YPD-
Zeocin100, u ¢ 30°C trong 2 - 5 ngay. Tién hanh
ddng thoi mot mau ddi chung &m vai té bao X33
kha nap. Cac khuan lac moc trén dia bién nap
dugc thu nhan va dugc ciy trén hai méi truong
MM va MD dé xac dinh kiéu hinh st dung
methanol; sau d6 thuc hién PCR khuan lac voi
cap moi 5’AO0X1/3’AOX1 dé kiém tra kiéu gen.
Dong ti td hop thu nhan sau cac budc kiém tra
duoc dat tén 1a P.pastoris X33::hgm-csf.
Biéu hién hGM-CSF

Chung téi t6 hop duoc hoat hoa va tang sinh
trén 10 ml méi trudng BMGY ¢6 bd sung zeocin
nong do cudi 100 ug/ml véi diéu kién lic 250
rpm & 30°C. Sau khi dat OD600 tir 2 — 4, tién
hanh thu sinh khéi va chuyén sang 10ml moi
truong BMMY, nudi cdy lic 250 rpm ¢ 30°C.
Cam &ng bang methanol nong do cudi 0,5% sau
mdi 24 gid nudi cdy. Sau 72 gio cam wng, ly tam
thu nhan dich nudi cay dé phan tich.
Phan tich SDS-PAGE

Sy biéu hién hGM-CSF dugc phan tich bang
phuong phéap dién di SDS-PAGE 15% va protein
dugc phat hién bang nhuém bac.
Lai Western

Thuc hién lai Western vai khang thé dac hiéu
khéng hGM-CSF (Abcam) dé x&c nhan sy hién
dién cia hGM-CSF trong dich nudi cdy. Protein
dugc chuyén 1én mang nitrocellulose sau SDS-
PAGE, hién phim nho ECL kit (Amersham)

KET QUA VA THAO LUAN

Tao dong E. coli DH5a mang plasmid biéu
hién pPICZaA/hGM-CSF
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Sing loc dong té bao E.coli mang plasmid
pPICZaA/NGM-CSF bing PCR khuén lac

Té bao E. coli DH5a Ia té bao nhay cam véi
Zeocin nén khong thé phét trién dugc trén moi
truong LB-Zeocin, trong khi d6 céc té bao E. coli
DH5¢. da nhan plasmid c6 gen Zeocin® (plasmid
tai to hop hay plasmid tu ndi) s& dé& khang véi
Zeocin nén phat trién duoc trén méi trudng LB-
Zeocin nén hinh thanh cac khuan lac trang trén
moi truong ndy Cac khuan lac ndy s& duoc chon
lam khuan lac du tuyén cho buéc kiém tra sau.

Cac khuan lac trén dwoc sang loc bang
phuong phap PCR khuan lac véi cip moi dic
hiéu hGM-F/hGM-R. Két qua dién di trén gel
agarose 1% cho thiy san pham PCR cuaa khuan
lac trén dia bién nap (giéng 3, 4, 6, Hinh 2) cho
vach DNA nim giita 2 vach 400 bp va 500 bp
cua thang chuan DNA (giéng 1, Hinh 1) va bang
v6i di ching duong 1a san pham PCR plasmid
pGM-CSF véi cap mdi dac hiéu (giéng 2, Hinh
1), pht hop véi kich thudc du kién 12 415 bp (bao
gdm ca vi tri cac enzyme cét han ché). Két qua
PCR khuan lac dwoc thé hién trén giéng 4 khong
c6 vach DNA nao, cé thé do cac té bao khuan lac
nay chira plasmid khdng mang gen.

20 000 bp

500 bp

400 bp 415 bp

75 bp —]

Hinh 1. Sang loc thé bién nap béng PCR khuén lac. T,
thang DNA; 1, dbi chimg 4m; 2, PCR pGM-CSF
(hGM-F/hGM-R); 3,4,5.6, PCR khuin lac (hGM-
F/hGM-R)

Kiém tra plasmid tii té hop pPICZaA-hGM-
CSF

Plasmid cua cac thé bién nap cho két qua
PCR khuan lac duong tinh s& duoc kiém tra dong
thoi bang phuong phiap PCR véi cip moi
5’AOX1/3°’AOX1, cip moi hGM-F/hGM-R va
phuong phép ct han ché.

20 000 bp

4000 bp 3933 bp
3000 bp = 3593 bp
3518 bp
e
Op —
500 bp — 389 bp
400 bp” — 415 bp

75 bp—

Hinh 2. Kiém tra plasmid pPICZoA tai t hop bang ky
thuat PCR va cat giéi han. T, Thang DNA GenRulerT‘M
1 kb Plus (Fermentas); 1, PCR pPICZaA vo6i cép mc}i
hGM-F/hGM-R; 2, PCR pPICZoA v&i cap moi
5’A0X1/3’AOX1; 3, PCR pPICZa/hGM véi cdp moi
hGM-F/hGM-R; 4, PCR pPICZa/hGM v6i cip moi
5’AO0X1/3°’AOX.; 5, Plasmid pPICZoA dugc cat béng
Xhol va Notl.; 6, Plasmid pPICZaA/hGM dlgch ‘cét
bang Notl; 7, Plasmid pPICZaA/hGM dugc cat bang
Xhol va Notl.

San pham PCR kiém tra duogc dién di trén gel
agarose 1% (Hinh 2). V&i méi dic hiéu trén gen,
phan tng PCR khuéch dai mot doan c6 kich
thude 415bp (giéng 3), bang véi kich thude cua
ddi chung duong; véi cap moi bat cip trén
plasmid, 5’ A0X1/3°’AOX1, cho mot vach DNA
nam giira hai vach 700 bp va 1000 bp cua thang
chuian DNA 1kb, pht hop véi két qua du kién la
929 bp (giéng 4).

bdng thoi o, thuyc hién phan @ng cat
plasmid tai t6 hop bang 1 enzyme (Notl), va hai
enzyme (Xhol va Notl). Khi cting dugc cit bang
enzyme Notl cé sy chénh léch kich thudc gitra
plasmid tai t6 hop vira thu nhan va plasmid
pPICZoA khéng mang gen (giéng 5 va 6). Nhu
vdy, da chén duoc mot doan gen vao plasmid
pPICZoA. Poan gen nay co kich thudc twong
duong vai kich thudc gen muc tiéu, két qua dugc
thé hién khi cat plasmid tai t6 hop véi hai
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enzyme dong héa Xhol va Notl (giéng 7) cho ra
hai vach, 1 vach bang véi kich thuéc plasmid ban
mau, hai vach bang kich thuéc san pham PCR
plasmid tai t6 hop véi mbi dac hiéu trén gen.

Sau do, dé tién hanh kiém tra sy chinh xéc
ctia gen dwoc chén vao vé mat trinh ty; ching toi
giai trinh ty plasmid tai té hop véi cap moi
5’AOX1/3°’AOX1. St dung phan mém Jellyfish
dé sap giong cot va phan tich, gen hgm-csf dong
hoéa dugc ¢6 sy twong ddng 100% so vai trinh tu
Ii thuyét va ddng khung dich ma véi trinh ty tin
hiéu tiét a-MF.

Nhu vay, da cau trac thanh coéng chang E.
coli DH50/ pPICZaA/hGM-CSF.

Tao dong té bao Pichia pastoris X33 mang gen
hgm-csf
Kiém tra kiéu hinh sit dung methanol

Plasmid tai t6 hop pPICZaA/NGM-CSF dang
thing (da cat bang Sacl) duoc bién nap vao té
bao P. pastoris X33 kha nap, thé bién nap duoc
sang loc trén moi truong YPD-Zeocin. Cac
khuan lac du tuyén trén dia bién nap dugc tiép
tuc kiém tra kiéu hinh va kiéu gen.

Tuy thuéc vao kha nang sir dung methanol
ma kiéu hinh thé bién nap c6 thé 1a Mut+ hozc
MutS. Chung c6 kiéu hinh Mut+ moc dugc trén
ca 2 dia méi trudng MM va MD, chang c6 kiéu
hinh MutS khéng moc hoac moc rat yéu trén moi
truong MM va chi moc dugc trén méi truong
MD. Két qua trén Hinh 3 cho thdy hau hét cac
dong thu nhan déu phat trién t6t trén ca moi
truong MM va MD nén chang c6 kiéu hinh
Mut+. C4c thé bién nap nay duoc tiép tuc kiém
tra vé kiéu gen.

X33 (giéng 3-7). Nhu vay, & chang tai td hop
€6 kha nang gen hgm-csf da duoc sat nhap vao b
gen, dong thoi gen aox1 van hién dién. Do do,
kiéu hinh cua chung tai t5 hop la Mut+.

Hinh 3. Kiém tra kiéu hinh thé bién nap. 1, Moi
truong MD; 2, Mo6i truong MM.

Kiém tra kiéu gen ciia chiing ndm men X33 dw
tuyén da xdc nhan kiéu hinh Mut+

Khi plasmid dwgc chuyén vao té bao c6 thé
xay ra sy sat nhap vao bo gen cua té bao nam
men theo hai phuong thirc: chén gen va thay thé
gen. Do chién luoc sir dung huéng dén phuong
thirc tai to hop tuong dong tai vi tri promoter
AOX1 nén da phan céc thé bién nap s& co su
chén gen, do d6 gen aox1 van hién dién trén bo
gen nam men. Tuy nhién do sy tai t6 hop van c6
thé theo hudng thay thé gen nén céc thé bién nap
du tuyén s& dugc kiém tra bang phuong phép
PCR v¢i cap mdi 5° AOX1/3°AOXI.

FAOXI SHGM-hl
SA0V AN 11

! ' { i

i 1

' : ShoM{va  3AOXI

] H H 1

i e— 415bp—>i

i ! |

e—  9p ———

Hinh 4. Vi trf céc mdi trén DNA b gen chung P.
pastoris tai to hop

Két qua dién di (Hinh 5) cho thiy san phim
PCR cua DNA bo gen chung P. pastoris ti to
hop gdm hai vach: mot vach cé kich thuéc twong
g vé6i san pham PCR plasmid pPICZaA/hGM-
CSF ¢6 kich thudc 929 bp va mét vach cé kich
thude 2,2 Kbp tuong wng véi phan gen aox1 cia
chung P. pastoris.
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10.000 bp
2300 bp 2,2 Kbp
2000 bp

1000 bp —— M8 s G G A 929 bp

750 bp

250bp

Hinh 5. Kiém tra kiéu“ gen thé bién nap P. pastoris
X33. T, Thang chuan DNA; 1, PCR plasmid
pPICZaA/hGM-CSF/5’AOX/ 3’AOX1; 2, PCR P.
pastorqis X33/5’AOX1/3’AOX1; 3-7, PCR khuan lac
cac thé bién nap
Kiém tra sy biéu hién protein hGM-CSF &
dong P. pastoris X33::hgm-csf

P. pastoris X33::hgm-csf dwoc nudi ciy va
cam @ng bang methanol 0,5% trong 72 gio. Dich
nudi cay lac sau khi loai bo sinh khdi dugc phéan
tich bang phuong phap SDS-PAGE. Trong Hinh
6, giéng 2 1a mau protein tong sb trong dich I&n
men cua chung P. pastoris X33::hgm-csf khi c6
cam ung metanol, xuat hién 3 vach protein khac
biét so véi d6i chang am (giéng 1): mot vach co
kich nam giita hai vach 14,4 kDa va 20 kDa
twong ung Vai kich thudce cua protein hGM-CSF
trén ly thuyét khi khong glycosyl hda, mot vach
c6 kich thuac khoang 20 kDa, mat vét c6 kich
thuge khoang 29-35 kDa (giéng 2). Chang toi du
doan, day 1a cac dang glycosyl hoa khac nhau cua
protein muc tiéu, hGM-CSF.

Dé khing dinh lai két qua SDS-PAGE trén,
khi thuc hién lai Western vai khéng thé khang
hGM-CSF, trén ban phim lai cd ba vach tin hiéu

& giéng 2. Vi tri cac vach tin hiéu nay tuong tng
véi ba vach protein trén ban gel SDS-PAGE da
dé cap.
94 kDa
67 kDa

43 kDa

30 kDa

21,1 kDa

144 kDa

SDS-PAGE

Lai Western

Hinh 6. Kiém tra sy biéu hién bang dién di SDS-
PAGE va khang dinh protein hGM-CSF bang Western
blot. T, Thang chuén protein; 1, P. pastoris X33::hgm-
csf (- methanol); 2, P. pastoris X33::hgm-csf (+
methanol)

Nhu vay c6 thé khang dinh da cam tng biéu
hién hGM-CSF dang tiét thanh céng & chang P.
pastoris X33::hgm-csf. Cac protein GM-CSF tai
t6 hop vai cac muc do glycosyl héa khéc nhau
nay s& duoc tiép tuc tiép hanh tinh ché nham
phan riéng cac protein nay va so sanh hoat tinh
cua ting loai. Pay 1a co s& dé c6 thé tién hanh
Ién men san xuit tha nghiém & quy mo 16n.

KET LUAN
—  Pi ciu trac thanh cong ching E. coli
DH5o/ pPICZaA/hGM-CSF
— P cdu trac thanh cong ching P. pastoris
X33::hgm-csf
Biéu hién thanh coéng protein hGM-CSF
dang tiét ra moi trudng nudi cay.
LOT CAM ON: Pé tai duoc thic hién bang kinh phi cia dé

tai khoa hoc cong nghé cdp So ciia S¢ Khoa hoc va Céng
ngh¢é Thanh pho Ho Chi Minh.
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Cloning and expression of human
granulocyte-macrophage colony
stimulating factor (hGM-CSF) in Pichia

pastoris

e PhamThi KimLien
e Dang Tat Truong
e Tran Van Hieu
University of Science, VNU-HCM

ABSTRACT
Granulocyte-macrophage colony
stimulating  factor (GM-CSF) is a

glycoprotein, belongs to the family of colony
stimulating factors (CSFs) that regulate
proliferation and differentiation of
hematopoietic cells. Recombinant hGM-CSF
(rhGM-CSF) is one of FDA-appoved,
therapeutic recombinant proteins that have
been successfully used to treat many
diseases like neutropenia, leukemia, or in
combination with chemical therapy, etc. In
this study, we reported the production of
rhGM-CSF in methylotrophic yeast Pichia
pastoris through secretory expression using
the inducible AOX1 promoter. The gene
hgm-csf encoding for hGM-CSF comprising
of 415 bps was isolated using PCR reaction
with two primers hGM-F and hGM-R bearing
Xhol and Notl restriction sites, respectively.
After double digesting with these enzymes,
the hgm-csf fragment was cloned into
pPICZaA shuttle vector, between the Xhol
and Notl sites. Recombinant vector

containing the gene hgm-csf, termed
pPICZaA/hGMCSF, under the control of
promoter AOX has the ability to express
hGM-CSF in P. pastoris. The accuracy of
cloning strategy was confirmed by digestion
with REs, PCR and sequencing. Sequencing
alignment showed that the cloned gene
completely homologous to those published
on Genebank. Sacl linearized
pPICZaA/hGM-CSF was transformed into P.
pastoris X33 strain to establish the
recombinant P. pastoris X33::hgm-csf. In
methanol-contained, inducing BMMY
medium, the recombinant X33 cells
expressed and secreted hGM-CSF into the
supernatant. The secreted hGM-CSF
migrated as a band at about 20 kDa, a
diffuse band at the range of 29 to 35 kDa,
indicating differentially glycosylated forms,
and a band at 14,7kDa which is a non-
glycosylated form on SDS-PAGE gel. This
result was confirmed by Western blot with
specific antibodies.

Keywords: CSFs, hGM-CSF, Pichia pastoris, pPICZaA, SDS-PAGE.
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