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Tao dong, bi€u hién va thu nhan nhan t6 ting truéng té bao siing
KGF (Keratinocyte Growth Factor) tai td hop dang tiét 8 nAm men

Pichia pastoris
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TOM TAT

Nhan té tang trudng té bao sung (KGF - Keratinocyte Growth Factor) la nhan t6 tang truéng hoat
dong theo co ché can tiét, do té bao trung mo tiét ra, 6 vai trd kich thich sy tang sinh, biét héa va
di chuyén ctia té bao biéu m6 déng thai hé trg téi tao bi€éu mé tén thuong. Trong cac nghién clu
gan day, KGF téi t6 hop dugc san xudt tir nhiéu hé théng biéu hién nhu vi khuan, té bao thuc vat,
té bao con trung, té bao ddng vat co vi nhung muc do biéu hién thap, chi phi cao va kho khan
trong quy trinh thu nhan. Trong nghién ctu nay, chiing téi st dung ndm men Pichia pastoris lam
té bao chd dé biéu hién protein KGF dang tiét dudi su diéu hoa ctia promoter AOX1 véi cam Ung
methanol. Két qua cho thay dong ndm men Pichia pastoris X33:kgf c6 kha ndng biéu hién KGF tai t&
hop dang tiét trong mai trudng BMMY cam ing bang 0,5% methanol. Protein tiét dugc thu nhan
va tinh ché bang sac ky &i luc heparin, dat dugc 1,350 mg/I véi d6 tinh sach 99,89%. Bén canh do,
KGF téi t& hop cho thdy kha nang kich thich tang sinh trén dong té bao A549 la t€ bao co thu thé

danh cho KGF tu nhién.

Tu khoa: heparin, KGF, nhan t6 tang trudng, Pichia pastoris

GIGI THIEU

KGF hay FGF7, 1a nhén t6 tang trudng dugc sinh tong
hgp bdi cac té€ bao c6 nguodn gdc trung mo, duge phat
hién va phan l4p l4n d4u tién vao ndm 1989 bsi Rubin
va cOng sy tit dong té bao nguyén bao s¢i phéi M426
trong phoi thai ngudi [1, 2]. Céc nghién ctu cho thdy
ring KGF c6 nhiéu chiic nang khac nhau bao gom
kich thich phan chia, tang sinh va biét héa cac dong
t& bao biéu mo va té€ bao sting [1, 3, 4]. Bén canh do,
KGF con ¢4 vai tro trong viéc tai tao, stia chiia caic mo
va co quan t6n thuong thong kich thich su di chuyén
clia cac t€ bao sting va biéu mé 6 miéng vét thuong,
tit d6 thuc ddy tién trinh lam lanh vét thuong [5, 6].
Hién nay, KGF da dugc nghién ctiu rong rai va tng
dung trong nhiéu linh vyc nhu mj phdm, dugc phim
va hé trg trong diéu tri ung thu [7-9].

Viéc hoa tri va xa tri thoi gian dai trong diéu tri ung
thu c6 thé gy ra nhiéu tdc dung phu déi véi co thé
bénh nhan ma phd bién nhit la gidm stic dé khang,
dan dén ngudi bénh phai d6i mit thém véi cac hoi
chting khéc nhu loét miéng, nhiém trung hay rung
toc [10]. Dé gidi quyét tinh trang trén, thi trudng xuét
hién nhiéu san phdm hudng dén hd trg bénh nhan
trong diéu tri ung thu, trong d6 c6 nhiéu san phim c6
bén chit sinh hoc. Palifermin (KepivanceTM) 1a san
phdm KGF téi t6 hgp san xut trén hé théng E. coli da

dugc FDA Hoa Ki phé chuén vao ngay 15/12/2004,
chdp thuén cho thuong mai va stt dung d€ lam giam
hoi chiing viém loét mang nhdy niém mac miéng &
cac bénh nhéan ung thu mau ac tinh trai qua nhiéu tri
14n hoa tri va xa tri.

V6i tiém nang ting dung lén trong nhiéu linh vyc,
tuy nhién viéc sti dung KGF van con han ché vi gid
thanh cao do lugng KGF thu nhén ty nhién tuong d6i
thép. Theo theo thong ké, trung binh mét bénh nhan
¢6 trong lugng 70 kg sé tén khoang 5000 euro cho
mot lan diéu tri bang Palifermin [11], tuong duong
khoang hon 100 triéu VND. V6i muc tiéu thu nhan
KGF v6i lugng 16n hon, ¢6 nhiéu chién lugc biéu hién
tai t6 hgp da va dang dugc tién hanh trén nhiéu hé
théng nhu vi khuén E.coli [12, 13], t€ bao céy thudc
14 [6], t€ bao con tam [14], té bao chuft lang Trung
Quéc - CHO [15], tuy nhién van con ton tai nhiéu
nhugc diém nhu lugng KGF thu nhén thip, ban than
KGF géy doc cho té bao cht bi€u hién nhu & hé thong
E. coli [12]; d6ng thoi, hiéu qua san xuét thdp do chi
phi cao ¢ hé thdng biéu hién té bao dong vat c6 vu,...
Nam 2018, Bahadori va cdng sy da bifu hién thanh
cdng KGF dang tiét & hé thong t€ bao ndm men P
pastoris v6i hoat tinh kich thich ting sinh trén dong
té bao A549 va NIH3T3. Nhan thdy P, pastoris la hé
thong t€ bao chu biéu hién v6i nhiéu vu diém nhu

Trich dan bai bao nay: ThuN P A, Trang N T T, Nghia N H, Thao D T P. Tao déng, biéu hién va thu nhan
nhan té tang trudng té bao siing KGF (Keratinocyte Growth Factor) tai td hgp dang tiét & nam men
Pichia pastoris . Sci. Tech. Dev. J. - Nat. Sci.; 4(3):573-583.
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kha ning bién d6i sau dich ma va gép cudn protein
tuong dong véi t€ bao dong vat, dac biét promoter
manh va kha nang tiét protein ngoai bao gitp protein
tai t6 hgp & hé théng nay biéu hién ¢ muc do cao,
c6 thé chiém t6i hon 80% tdng protein tiét [16-18],
ching tdi lya chon P. pastoris nham biéu hién KGF tai
t6 hop. Vi chién lugce trén, gen ma hoa cho protein
KGF dugc dong hoa vao vector pPICZoA sau d6 gan
chen vao DNA b6 gen clia ndm men P. pastoris X33
nhd co ché tai t6 hop tuong dong. Dudi sy kiém sodt
ctia promoter AOX1- cam ting b&i methanol, protein
KGF dang tiét dugc biéu hién, thu nhén va tinh sach
béng sic ky 4i luc heparin, sau d6, danh gid hoat tinh
sinh hoc dua trén kha nang kich thich ting sinh té bao
A549. Két qua clia dé tai hudng téi giam gid thanh ctia
céc san phdm thuong mai hién tai va gép phan ho trg
cac bénh nhén trong viéc diéu tri ung thu cing nhu
m& rong ung dung trong cac linh vyc khac nhu my
ph&m hay céc san phdm chim sdc stic khoe.

VAT LIEU - PHUONG PHAP

Chiing, plasmid va té bao

Chuing E.coli DH50 [F~ ¢80 lacZ AM15 A(lacZYA-
argF) U169 recAl endAl hsdR17 (rg~ , mgt) phoA
supE44 A~ thi-1 gyrA96 relA1] dung d€ cu truc vec-
tor tai t6 hgp, dugc nudi cdy trong moi trudng LB
(Trypton 1%, cao ndm men 0,5%, NaCl 0,5%).
Chiing nim men P. pastoris X33 [Hoang dai, Mut™]
dung d€ biéu hién KGF, dugc nuoi cdy trong moi
truong YPD (Dextrose 2%, peptone 2%, cao nim men
1%).

Plasmid pPICZaA (V195-20, Invitrogen) cé kich
thude 3593bp dugc dung lam vector dong hoa gen
kgf , mang gen khdng zeocin hé trg qud trinh sang
loc dong tai t6 hgp, promoter AOX cam ting bdi
methanol, trinh ty tin hiéu tiét o.-MF gitp ho trg tiét
protein ngoai bao.

Gen ma hda cho protein KGF (gen kgf) dugc tham
khéo tit Genbank [Genbank: M60828.1], thiét ké lai
dua trén trinh ty protein KGF ti ngén hang di liéu
protein Drugbank [Drugbank: Palifermin DB00039]
va t8i vu hda nhim pht hgp véi b ma di truyén cta
chung cha biéu hién P. p astoris.

Dong t€ bao A549 (ATCC: CCL-1859) c6 thu thé
KGFR dugc st dung d€ thtt hoat tinh sinh hoc cua
protein KGE.

Cau truc vector tai té hop pPICZxA-kgf

Sau khi dugc téng hop hoéa hoc tit trinh ty da thiét
ké, gen kgf dugc khuéch dai bang phuong phdp PCR
béng cdp moi dic hiéu KGF-F/R véi trinh ty lan lugt
la AAG GGG TAT CTC TCG AGA AAA GAT CTT
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ACG ATT ACA TGG AAGG va GCG GCC GCC
GCG GCT CGA GTC ATT AAG TAA TAG CCA
TTG GCAA. Chu ky PCR dugc thiét 14p nhu sau:
Bién tinh 94°C 3 phut, lap lai 30 1an chu ky 94°C 30
giay, 55°C 30 giay, 72°C 30 gidy, kéo dai 72°C 5 phuit,
6n dinh 32°C 3 phut. Vector pPICZaA dugc tach
chiét bang phuong phép SDS-kiém va dugc cit mé
vong bang enzyme Xhol. San phdm PCR va san phim
cat dugc kiém tra bang phuong phép dién di trén gel
agarose 1,2%.

Gen kgf dugc tinh sach bing phuong phap tta con,
plasmid sau khi cit dugc tinh sach qua cot silica gel
bang bo kit EZ-10 (Biobasic), sau d6 gen kgf dugc
dong hoa vao plasmid pPICZaA theo co ché téi t6
hogp tuong dong biang bé kit eClone dugc cung cidp boi
bé mon Cong nghé Sinh hoc Phén tii va Méi trudng
- trudng Dai hoc Khoa hoc Ty nhién, PHQG TP.
HCM. C4u tric vector tdi t6 hgp va so d6 tao dong
dugc thé hién 6 Hinh 1. San phdm néi dugc bién nap
vao t€ bao E.coli DH5a bing phuong phap héa bién
nap va sang loc trén méi truong LB agar v6i khang
sinh zeocin (ndng d¢ 50 pg/ml). Céc thé bién nap
dugc sangloc budc ddu bang phan ting PCR khuén lac
bang moi dic hiéu, cac khudn lac cho két qua duong
tinh dugc tién hanh tich chiét plasmid bang phuong
phap SDS - kiém. Cac plasmid sau khi tach chiét dugc
st dung lam mach khuon cho phan ting PCR véi cap
mo6i KGF-F va AOX-R d€ xéc nhén gen da chén vao
plasmid pPICZarA ding khung doc md nhu thiét ké.
Cudi cung, vector téi t6 hgp dugc gidi trinh ty bing
cdp moi AOX-F va AOX-R.

Tao dong nam men P. pastoris X33 mang
vector tai t6 hop pPICz aA-kgf

DéE cdu tric chung ndm men P. pastoris::kgf, cac plas-
mid tdi t6 hgp mang gen kgf dugc cit md vong véi en-
zyme Sacl tai vi tri viing promoter AOX1 nhdm ting
kha nang sat nhap vao bd gen clia ndm men, sau d6
dugc dua vao t€ bao cha P. pastoris bing phuong
phap dién bién nap véi dién dung 25 uFE dién tré 200
Q, hiéu dién thé 1,5 kV trong 5,0 ms.

Nham phat hién sy hién dién ctia gen trong cic thé
bién nap, cdc khuén lac moc dugc trén dia YPD véi
khang sinh zeocin véi ndng do 100 pg/ml dugc kiém
tra bing ki thu4t PCR khuén lac sang loc v6i moi dic
hiéu KGF-F va KGF-R. C4c khu4n lac nAm men duoc
phd 16p véach day chita chitin va duéng mannose bing
Iyticase trudc khi st dung lam khuon cho phan ting
PCR. Cac khuin lac cho két qua PCR duong tinh dugc
tach chiét DNA bd gen va kiém tra kiéu hinh béng
phan ting PCR véi cip moi AOX-F/R.
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Hinh 1: C4u tric vector tai t6 hop pPICzaA/kgf va so d6 tao dong E.coli DH5a mang vector tai t6 hop

Kiém tra biéu hién KGF dang tiét ctia ching
P. pastoris X33::kgf

Céc dong P. pastoris X33:kgf ti t6 hgp mang kiéu
hinh Mut+ dugc tién hanh hoat héa trong moi truong
BMGY (cao nim men 1%, peptone 2%, YNB 1,34%,
phosphate buffer 0.1M pH 6,0; biotin 4x 107> %, glyc-
erol 1%), nuoi cdy lic trong 16 - 18 gid & nhiét do
30°C, téc d9 250 vong/phit sau dé dugc ciy chuyén
sang moi trudng BMMY (cao ndm men 1%, peptone
2%, YNB 1,34%, 10% phosphate buffer 1 M pH 6,0;

biotin 4% 107> %, methanol 0,5%) v4i mat do t&€ bao
khéi diém ODggp =1 va b sung methanol v6i nong
do cudi 0,5% sau mdi 24 gid nudi cdy. Mat do té€ bao
dugc xdc dinh sau lan lugt 24 gio, 48 gio va 72 gio
nhdm kiém soét qua trinh ting trudng ctia dong nim
men téi t6 hgp, bén canh d6, miic do biéu hién cta
protein KGF trong dich biéu hién ciing dugc danh gia
bing phuong phép di SDS-PAGE va khing dinh lai
bang phuong phép lai western v6i khang thé dic hiéu
khéng KGE. Cu thé, mau protein dugc phén téch trén
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gelpolyacrylamide va dugc chuyén thdm 1én mang ni-
trocellulose, khoéa mang trong siia gdy 5% qua dém,
sau d6 tién hanh lai v6i khang thé so cdp khang KGF
(R&D Systems) néng do 1ug/ml va khang thé thi
cdp mouse - IgG gin Horseradish peroxidase (HRP)
(R&D Systems) ti 1é 1/1000. Tin hiéu dugc ghi nhin
trén mang lai nho phéan ting gitia co chit peroxidase
(H,05) va luminol v6i HRP.

Tinh ché thu nhan protein KGF tai t6 hgp
bang sac ky ai luc Heparin

Cot sac ky i luc Heparin 5ml (GE Healthcare Life Sci-
ences) dugc cin bang v6i 50 ml dung dich A (20mM
Tris - HCl, pH 7,5), 200 ml dich biéu hién sau khi
thu nhén sé dugc loc qua mang loc 0,2p4m sau d6 tién
hanh nap qua cot. Sau khi toan bo mau da dugc nap,
tién hanh rda cot v6i 50ml 100% dung dich A va 50
ml dung dich 30% B (20mM Tris - HCI, pH 7,5, 2M
NaCl) nham loai bé mét phin protein tap bam khong
ddc hiéu trén cdt, sau do protein muc tiéu KGF dugc
dung ly khoi cot v6i 50% va 100% dung dich B. Toc
do cho toan quy trinh la 5ml/phat. Cac phin doan
sau tinh ché dugc tién hanh dién di SDS PAGE, danh
gia d¢ tinh sach bang phan mém Gel analyzer va dinh
lugng néng do protein muc tiéu bing phuong phép
Bradford.

Thi nghiém hoat tinh sinh hoc ctia protein
KGF tai t6 hop bang phuong phap MTT

Thtt nghiém MTT dugc dung d€ danh gid hoat tinh
kich thich tang sinh ctia KGF téi t6 hgp trén té bao
A549. Té€ bao A549 dugc nuodi cdy 3 ngay trong dia
@60, thu nhan va chuyén vao vao dia 96 giéng véi
mat d6 10* t& bao/giéng trong méi trudng nudi ciy
DMEM/F12 c6 b3 sung 10% FBS, 100ul/ giéng. U t&
bao 637°C, 5% CO, trong 24 gi6. Loai moi trudng c,
rtta t€ bao bing mai trudng DMEM/F12 khong chiia
FBS, b6 sung 95 ul DMEM/F12 khong chiia FBS. B6
sung 5ul KGF & cdc nong do 25; 50; 100; 200 ng/ul
vao mdi giéng va 5ul dung dich pha loang mau vao
chiing am. U t& bao 6 37°C, 5% CO, trong 48 gi5. BS
sung 5ul MTT (5mg/ml) vio méi giéng. U & 37°C,
5% CO; trong 3 gid. Hat bo toan bd dich néi, b sung
100u1 dung dich hoa tan MTT vao mbi giéng. Dit dia
1én may lac trong 10 phat. Do lugng tinh thé tim dugc
tao thanh bang méy doc dia 96 giéng & budc song 550
nm. Thuc hién tuong ty v6i mau KGF thuong mai.
Moi thi nghiém dugc 1dp lai 3 1an va danh gid théng
ké bing T-test.

KET QUA VA THAO LUAN
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Két qua tSi uu héa trinh tu gen ma héa cho
phan doan protein KGF

Trinh ty gen kgf dugc dich ma ngugc ti trinh tu
polypeptide ciia KGF thu tli ngan hang di liéu Drug-
bank. Pay la trinh ty protein KGF dugc biéu hién va
thu nhan & hé théng E.coli va dugc stt dung lam thudc.
Vi vy v6i muc tiéu biéu hién protein KGF véi cung
trinh ty polypeptide & hé thong Pichia pastoris, ching
toi tién hanh t6i uu mot s6 bd ba ma hoa cuia gene kgf
. Gen muc tiéu dugc t6i vu bing phdn mém snap-
gene va kiém tra trinh ty bang phin mém Genscript.
Két qué phan tich trinh tu 6 Bang 1 cho théy, trudc
khi dugc t6i vu, gen kgf c6 chi s6 tuong thich codon
(CAI) trén hé thong Pichia pastoris dat 0,8 - 1a chi s6
thép nhat trong khoang ly tudng (0,8 - 1,0). Sau khi
dugc t6i uu, chi s6 tuong thich dat 0,92, bén canh d6
tan sudt st dung codon hiém cling giam tit 7% xudéng
0% - 1a chi s8 1y tudng cho viéc biéu hién protein ngoai
lai. Dic biét, sau khi da t8i uu, ti 1é GC trong phan tu
thay d6i khong dang ké (ting 1,35%) va vAn ndm trong
khoang ly tudng.

Cau truc vector tai td hgp pPICzaA-kgf

Céc khuén lac cho két qua PCR duong tinh véi vach
DNA c6 kich thudc tuong ting véi kich thude ching
duong gen kgf (468 bp) trén ban dién di dugc
tach plasmid téi t8 hgp bang phuong phap SDS-kiém
va kiém tra sy gan chén cta gen kgf 1én plasmid
pPICZa A biang phan ting PCR v6i cip moi KGF-F va
AOX-R.

Két qua dién di kiém tra san phdm PCR véi khudn
mau la plasmid thu nhén tii cdc khuén lac duong tinh
G cac giéng 3, 4, 5, 6 (Hinh 2) cho théy c6 3 giéng xuat
hién vach muc tiéu ndm gitia vach 600 bp va 800 bp
cta thang DNA (giéng 3, 4, 6) chiling to cac plasmid
tai t6 hgp & cac thé bién nap nay c6 gen kgf chén dung
vi tri mong muén nhu thiét ké. Nguoc lai, 6 giéng 2,
san phdm PCR v6i khuodn 1a plasmid pPICZaA nén
khong c6 vi tri bam dédc hiéu cho mo6i KGF-E, do d6
san phdm khong xuét hién vach. Thém vao do, két qua
gidi trinh tu cho thdy gen kgf dong héa tuong dong
100% vé€ mit trinh ty so véi thiét ké ban dau va dong
khung dich ma véi trinh tu a-MF. Nhu véy, nghién
ctiu nay da cdu truc thanh cong dong té€ bao E. coli
DH50 mang plasmid tai t6 hgp chita gen ma hoa cho
protein KGE.

Tao dong nam men P. pastoris X33 mang
gen ma hoa protein KGF

Gen AOX1 chiu trich nhiém chinh cho co ché st
dung methanol 6 ndm men P. pastoris, vi viy su sat
nhép plasmid téi t6 hgp vao viing gen nay c6 thé xay
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Bang 1: Két qua t8i uu héa codon ciia trinh tu gen kgf

Trudc khi t6i uu Sau khi t6i uu Thong s6 ly tudng
CAI (*) 0,8 0,92 0,8-1,0
CED (%) (**) 7 0 <30%
Ti1é GC (%) 34,39 35,74 30-70
*CAI (codon adaption index): Chi s8 tuong thich codon
**CFD (codon usage frequency determination): Tan suét st dung codon hiém.
T 1 2 3 4 5 6
10000 bp
kP-F
—
i
i P5.on1 ul-3’TT-
-
AOX-R
= 800 by
665 bp P
600 bp

Hinh 2: Kiém tra plasmid tai t6 hop biang phuong phap PCR (méi KGF-F va AOX-R). T: Thang DNA; 1: Chiing
am phan tng PCR; 2: S3n phdm PCR plasmid pPICZaA; 3 - 6. Sdn phdm PCR cac plasmid tai t6 hgp.

ra hai trudng hgp: tai t6 hop theo co ché chén gen
van gitt nguyén viing gen AOXI ndi sinh cia ndm
men, gitup chiing cé kha ning sinh trudng tot trén moi
truong c6 methanol (ching mang ki€éu hinh Mut+)
hodc tai t6 hop theo co thé thay thé, loai bo hoan toan
vung gen AOX1 néi sinh cia ndm men, khién ching
sinh truéng yéu hon trén moéi trudng c6 methanol
(ching mang kiéu hinh MutS). Kiéu hinh cta chung
ndm men téi t6 hgp dugc kiém tra bang phuong phap
PCR véi cap méi AOX1 F/R. Két qua phan tich san
phdm PCR (Hinh 3) cho théy trong s6 4 thé bién nap
tién hanh kiém tra DNA b6 gen (giéng 5, 6, 7, 8), thé
bién nap & giéng 8 c6 xudt hién 2 vach muc tiéu theo
du doan la vach gen AOX1 ndi sinh ctia ndm men véi
kich thudc 2,2 kb va vach gen AOX1 c6 chén gen muc
tiéu kgf nam trén plasmid pPICZaA véi kich thuée
965 bp. Chuing ndm men tdi t6 hgp nay mang kiéu
hinh Mut™ va dugc du doan c6 kha néng sinh trudng
tot trén moi trudng cé methanol. Trusng hop ching
nédm men chi mang vector pPICzoA khong chén gen
(Giéng 3), két qua PCR véi cdp moi AOX sé cho vach
ndi sinh trén bo gen ndm men véi kich thude 2,2 kb va

doan khuéch dai ndm trong viing gen AOX ctia vector
v6i kich thuée 589 bp.

Kiém tra kha nang biéu hién KGF dang tiét
ctia ching ndm men P. pastoris X33::kgf

Chung ndm men tai t6 hop P. pastoris X33:kgf co
kiéu hinh Mut* dugc tién hanh nuéi cdy va cim
ung bi€u hién bing methanol noéng d6 cudi 0,5%,
tién hanh biéu hién d6ng thoi véi chung P pastoris
X33 va P. pastoris X33/pPICZ0tA lam d6i ching.
Két qua kiém tra kha ning ting trudng trong moi
truong BMMY vé6i methanol l1a nguén carbon duy
nhdt (Hinh 4 A) cho thdy chung tdi t6 hgp P. pastoris
X33::kgf c6 kha ning sti dung methanol dé ting sinh
khdi, tuy nhién t6c do ting trudng cta ching nim
men tai t6 hgp thdp hon so v6i 2 chiing d6i chiing 1a
P. pastoris X33 va P. pastoris X33:pPICz0tA

Két qué dién di SDS-PAGE mau dich biéu hién tit P
pastoris X33:kgf cho thdy ngoai vach néi sinh ctia
chtng P. pastoris, c6 xudt hién mot vach kich thuée
khoang 16 kDa, du doén déy la vach protein KGF muc
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Hinh 3: Kiém tra DNA bé gen ndm men tai t8 hgp bang phuong phap PCR (méi AOX-F/R). T: Thang DNA; 1.
Ching &m phan (ing PCR; 2. San pham PCR DNA bé gen P. pastoris X33; 3. San phdm PCR DNA b6 gen P. pastoris
X33/pPICZatA; 4. San phdm PCR plasmid tai t6 hgp pPICZaA/kgf; 5 - 9. Sdn phdm PCR DNA bo gen clia ndm men

tai t6hop P. pastoris X33:kgf

tiéu (Hinh 4 B, giéng 4). Nhim khéng dinh pro-
tein biéu hién chinh 13 KGF, tién hanh lai Western véi
khéng thé dic hiéu khang KGF. Két qua cho théy trén
mang lai xuét hién vach tin hiéu tuong ting véi vach
proteincé kich thudc 16 kDa trén bang dién di SDS-
PAGE méu dich biéu hién ctia chting P. pastoris X33::
kgf dugc cam ting bdi methanol (Hinh 4 C, giéng 4).
Céc giéng con lai khong xudt hién vach tin hiéu nay.
Bén canh do, ngoai vach protein c6 kich thuéc 16 kDa
nhu du dodn thi khong xudt hién vach kich thudc nao
khéc. Diéu nay ching té protein biéu hién dang tiét
thu dugc & dich mdi trudng chinh 1a protein KGF muc
tiéu va ching t6i da cdu tric thanh cong ching P. pas-
toris X33: kgf c6 kha ning bi€u hién protein KGF
dang tiét.
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Tinh ché va thu nhan protein KGF tai td hop
bang sac ky ai luc Heparin

50ml dich mdi truong sau bi€u hién dugc cho qua cot
heparin 5ml véi t6¢c d¢ 6n dinh toan b quy trinh la 5
ml/phut, sau d6 tién hanh rtra loai tap bang 100%A
va 30%B (Phin doan W - wash), cudi cling rotein
KGF dugc dung ly & phan doan 50%B va 100% B véi
thé tich 15ml (Phan doan E - elution). Két qua dién
di SDS-PAGE va dinh lugng néng do protein béng
phuong phéap Bradford cho théy tit 50ml dich biéu
hién, v6i quy trinh tinh ché trén da thu dugc 67 ug
KGF ¢6 do tinh sach 99,89%, phén tich bing phan
mém gel analyzer (Hinh 5, giéng E 50%B), (Bang 2).
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Kha ning ting truwdng theo thoi gian cia cac
chiing khio sat.
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Hinh 4: Panh gia biéu hién ca chiing nam men tai té hop. (A) Dudng cong tang trudng clia céc ching ndm men
trong moi trudng BMMY. (B) Két qua dién di SDS-PAGE va (C) Két qua lai western cac mau dich biéu hién. T: Thang
protein; 1: Chling P. pastoris X33 c6 cdm tiing mathanol; 2: Chiing P. pastoris X33/pPICZaA c6 cdm ting mathanol;3:
Chuing P. pastoris X33::kgf khong cdm ting methanol; 4: Chling P. pastoris X33::kgf c6 cdm ing methanol.

Bang 2: Téng hgp két qua tinh ché KGF bang séc ky ai luc Heparin

Phan doan tinh ché Thé tich (ml)  Né6ng do (pug/ml) Do tinh sach  KGF thu nhan (ug)
(%)
Téng KGF
Mau biéu hién (S) 50 116,71 18,46 15,82 791
Dung ly (E) 15 4,51 4,50 99,89 67,5
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Hinh 5: Panh gia két qua tinh ché KGF tai t6 hop bang phuong phap SDS-PAGE. T: thang protein (GE-
Healthcare); S: Mau dich biéu hién; F: Phan doan qua cot; W: Phan doan rlra cét; E: Phan doan dung ly

Hiéu sudt thu héi ¢ nghién ctu nay thdp hon so véi
nghién ctu tuong tu trén thé gidi, cu thé 1a nghién
ctiu ctia Bahadori va cong sy ndm 2018 (1,3mg <
3mg) [19]. Su khdc biét trén c6 thé ndm & quy trinh
biéu hién thu nhén protein KGF tit ndm men P. pas-
toris. O nghién ctiu ctia Bahadori nam 2018, tc gia
tién hanh thu nh4n KGF & thoi diém 96 gid trong khi
nghién ctiu nay thu nhén & 72 gio, dong thoi lugng
t€ bao khoi diém trong nghién ctiu ctia Bahadori cao
hon gép 1,5 lan so véi nghién ctiu nay. Két qua trén
cho thdy can c6 thém nhiéu nghién cttu nhim t6i vu
diéu kién biéu hién nhdm hudng t6i viéc san xudt KGF
tai t6 hop dat hiéu qua cao.

Thit nghiém hoat tinh sinh hoc ctia KGF tai
t8 hop

Trong tu nhién, KGF c6 khé nang tuong tac dic hiéu
véi cdc té bao biéu mo thong qua thu thé KGF (KGE-
receptor), tit d6 hinh thanh mét chudi phan ting, kich
hoat cac con dudng dan truyén tin hiéu KGF va thuc
d4y qua trinh tang sinh, biét hoa té bao. Nghién trudc
day cho thdy KGF kich thich ting sinh t&€ bao A549
thoéng qua nhéan dién thy thé KGRF trén bé mit té bao
nay [19]. O nghién ctu nay, trong diéu kién khong
6 té bao keratinocyte chung toi kiém tra c4u hinh ty
nhién cta protein KGF tdi t6 hgp thong qua viéc nhin
dién thu th€ KGEFR trén t€ bao A549. Két qua caa thit
nghiém (Hinh 6) cho thdy mau KGF thu nhén ti dich
biéu hién P. pastoris c6 hoat tinh kich thich tang sinh
1,2 lan & ndéng do 50 ng/mL, 1,38 14n & ndéng do 100
ng/mL, trong khi mau chiing duong la KGF thuong
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mai biéu hién ti E. coli (R & D systems) c6 hoat tinh
kich thich tang sinh ¢ néng d6 50 ng/ml la 1,25 1an
va ting ddn dén 1,52 14n ¢ néng do 100 ng/ml. Tuy
nhién, & nong d6 200 ng/mL, KGF thuong mai cho
hoat tinh kich thich tang sinh 1,75 lan, trong khi KGF
tai t6 hop chi cho kha ning kich thich ting sinh 1,16
l4n, thép hon so véi ndng d6 50 ng/ml va 100 ng/ml.
Két qua nay c6 thé do su khac biét vé dung dich tri
gitia KGF thuong mai va KGF téi t6 hop, khac biét vé
thanh phan mudi trong dung mai cé thé gay ra sy két
cum cua cdc phan t& KGF tdi t6 hgp khi stt dung &
nong do cao va tii d6 1am giam tac dong ctia KGF tai
t6 hop [20] . Két qua thuc nghiém nay cho théy can
tién hanh thém cac nghién ctu nham khéo sit nong
d0 stt dung t6i uu ctia KGF tai t6 hgp trong kich thich
tang sinh t€ bao, cling nhu khdo sat dung dich Iuu tri
KGF téi t6 hop.

KET LUAN

Két qua nghién ctu trén cho thdy ching t6i da tao
thanh céng dong ndm men P, pastoris tait6 hgp mang
gen ma héa cho protein KGE Dudi su kiém soat cta
promoter AOX1, protein KGF téi t6 hgp dugc biéu
hién dudi dang tiét va dugc tinh sach bang phuong
phép sdc ky i luc Heparin véi do tinh sach cao (>
99%) cting nhu hoat tinh kich thich ting sinh té bao
tuong tu nhu KGF tu nhién. V6i muc tiéu Gng dung
KGF trong linh vyc dugc phdm va my phdm & quy
mo 16n va giam gia thanh san phim, cin ting quy mo
biéu hién va t6i uu hoa cic diéu kién nudi cdy c6 kiém
soat, ciing nhu xay dung quy trinh thi nghiém hoat
tinh sinh hoc trén nhiéu moé hinh khac nhau.



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu' nhién, 4(3):573-583

200

180

h (%)

160

ang sin

=

=

kich thich t

4 niang
=

3

Kh

B rhKGF thuwong mai

140
12
10
8
60
0 50 100 200

Néng dj (ng/pl)

= KGF tai td hop

Hinh 6: Hoat tinh sinh hoc cia KGF tdi t6 hgp trén dong té€ bao A549. Chiing am (PBS) dugc xem c6 muc do

tang sinh 100%. *: p-value<0,05; **:p-value<0,01

DANH MUC TU VIET TAT

AOX: Alcohol oxidase

FGF: Fibroblast Growth Factor

KGF: Keratinocyte Growth Factor/ Fibroblast Growth
Factor -7

KGFR: Keratinocyte Growth Factor Receptor

LB: Luria-Bertani

MTT: Tetrazolium (3- [4,5- dimethylthiazol- 2- yl-]
2,5- diphenyltetrazolium bromide

PCR: Polymerase Chain Reaction

SDS-PAGE: Sodium dodecyl sulfate - polyacrylamide
gel electrophoresis

XUNG POT LOI iCH

Cac tac gia cam doan rang ho khong c6 xung dot loi
ich.

DPONG GOP CUA TAC GIA

Nghién ctiu nay dugc thiét ké bai tac gia Pang Thi
Phuong Thao va Nguyén Hiéu Nghia. Tac gid Nguyén
Pham Anh Thu va Nguyén Thi Thiy Trang tién hanh
thu thép s6 liéu tai phong thi nghiém va xu ly két
qua. Tac gid Bang Thi Phuong Thao va tic gid Nguyén
Pham Anh Thu tham gia viét ban thao.

LO1 CAM ON

Nghién ctu dugc tai trg bi Pai hoc Khoa hoc Ty
nhién, Pai hoc Quéc gia Thanh phé H6 Chi Minh
(PHQG-HCM) trong khuén khé dé tai ma s6 T2019-
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ABSTRACT

Keratinocyte Growth Factor (KGF) is a paracrine-acting and epithelium-specific growth factor pro-
duced by cells of mesenchymal origin, play an important role in promoting proliferation, differenti-
ation, motility of epithelial cells and stimulating regeneration of damaged epithelial tissues. Recent
studies indicated that recombinant KGF is produced in many different expression systems such as
bacteria, insect cells, plant and mammalian cells. However, KGF's yields obtained from these sys-
tems is low and production's cost is high especially in mammalian cells. In this study, the yeast Pichia
pastoris was chosen as a host for KGF expression through induction of methanol by promoter AOX
on pPICzaA vector system. The results demonstrated that the Pichia pastoris X33:kgf transformants
secreted KGF directly into BMMY medium after inducing by 0.5% methanol. The recombinant pro-
tein was purified by heparin affinity chromatography with the yield of 1.35 mg/| and the purity of
99.89% showed by SDS-PAGE. In addition, MTT assay showed the purified recombinant KGF had a
proliferation effect on A549 cell line since A549 known as a cell has KGF's receptor.

Key words: Growth factor, KGF, Pichia pastoris, heparin
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	Thử nghiệm hoạt tính sinh học của protein KGF tái tổ hợp bằng phương pháp MTT

	KẾT QUẢ VÀ THẢO LUẬN
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