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TOM TAT

Lactoferrin (LF) 1a mét loai glycoprotein thudc ho protein trasferrin v&i chirc nang chung la van chuyén sét trong
mau. Lactoferrin c6 kha néng gidp tdng cwong hé mién dich, c6 kha nang khang khuan, chéng oxy héa, khang u va
khang virus. Gen ma hoa lactoferrin cé nguén gdc tir bd sau khi tdi wu ma di truyén da dwoc biéu hién thanh céng &
ching P. pastoris KM71H - 3 trén méi trwéng 2xMMP. Muc tiéu cla nghién ctru nay nham khao sat anh huwéng cla
mot s6 diéu kién 1én men: ndng dd gidng cAp ban ddu (twong dwong gia tri ODego tr 0,5-2,0), nhiét 6 nudi (20°C,
24°C, 28°C), pH méi trwong (5,5-7,5) dén kha nang biéu hién LF. Mrc dd biéu hién protein LF dwoc danh gia béng
phwong phap dién di SDS-PAGE va Dot — blot. Két qua dién di SDS - PAGE va Dot-blot cho thay LF dwoc biéu hién
tbt trong moi trwerng 2xMMP & nhiét do 28°C, pH 6,0 va mat dé giébng cap ban dau twong dwong gia tri ODgoo 0,5.

T khoa: Lactoferrin, Pichia pastoris, KM71H-3, tai t& hop.

The Effects of Cell Density, Temperature and pH on Lactoferrin Production
from Recombinant Pichia Pastoris KM71H-3 Strain

ABSTRACT

Lactoferrin (LF) is a glycoprotein of the transferrin family whose general function is to transport iron. LF is
capable of enhancing the immune system, antibacterial, antioxidant, anti-tumor, and antiviral activities. The gene
encoding LF derived from bovine has been successfully expressed in recombinant P. pastoris KM71H-3 strain on
2xMMP medium. This study aims at investigating the effects of culture conditions including initial biomass cell density
(equivalent to OD600 value from 0.5-2.0), temperature (20°C, 24°C, 28°C), and initial pH of the medium (5.5-7.5).
The LF expression level was evaluated by SDS — PAGE and Dot bloting methods. The SDS - PAGE and Dot - blot
results showed that LF was expressed in 2xMMP medium well with the optimal conditions were at 28°C, pH 6.0 and
the initial biomass cell density (ODgoo) 0.5.
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chiém ham lugng cao thit 2 trong siia sau casein

1. DAT VAN DE

Lactoferrin (LF) 14 mot glycoprotein gdm
703 axit amin v6i kich thude khoang 80kDa va
c6 dd tuong dong cao 6 cac loai khac nhau
(Rajan & cs., 2015). LF c6 m#at nhiéu trong siia
cua cac dong vat c6 via nhu bo, lgn, dé, lac da..
(Adlerova & cs., 2008; Chahardooli & cs., 2016)
va trong mot s§ dich tiét cta co thé nhu nude
mit (Deepak, 2015). LF 1a thanh phan protein
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(Nakamura & cs., 2001). Ham lugng LF ciing c6
su thay d6i 16n, v6i nong d6 cao nhat 1a 7 g/l siia
non cua ngudi, 1 g/l doi véi siia ngudi trong giai
doan tiét sfia va 0,4 mg/l trong huyét thanh cua
ngudi binh thuong va ting lén 5000 1an khi c6
su nhiém khuén) (Thomassen & cs., 2005).

LF c6 kha nang két hop véi ai luc cao véi
sit va ton tai bén viing trong mét phd rong pH,
tham chi ca & pH rat thidp (Adlerova & cs.,



2008). LF ciing khé bi phan huy bdi cac
protease. LF lién quan dén nhiéu chiic ning
sinh 1y khac nhau nhu diéu hoa hap thu sit
trong da day, rudt, dap ting mién dich, chéng
oxy héa, phong ngiia ung thu, va chéng viém
(Barber & cs., 2016). LF gitp bao vé d6i véi su
nhiém khuén va dic tinh nay dugde nghién citu
nhiéu nhat cho d&n nay (Chen & cs., 2004;
Parkar & cs., 2015).

Do c¢6 nhiéu dic tinh cé 1i cho con ngudi
nhu duy tri cAn bing sét, khang khuédn, khang
ndm, khang virus, khang ky sinh trung, khang
ung thu, diéu hoa mién dich.. nén nhu cau vé
LF ngay cang cao. Hién nay, viéc san xuit
Lactoferrin dugec thuc hién theo hai phuong
thiic: (1) tach chiét tu siia va (2) san xuat
protein lactoferrin ti t6 hop. Do ham lugng LF
trong siia bd (ngudn nguyén liéu chinh dé tach
chiét LF) 1a thap (khodng 30-100 mg/lit) nén
hién nay LF dang dudc tap trung nghién ctu
san xuét bing con dudng tai t6 hop vi hiéu suét
téng hdp cao.

Trong céc hé biéu hién protein tai t6 hop
P. pastoris thuong dudc st dung do c¢6 nhiéu uu
diém nhu: kha ning téng hop LF cao nh4t trong
s6 cac vi sinh vat dugc nghién ctiu st dung lam
vat chu biéu hién, kha niang 1én men véi hiéu
suat cao, phut hop 1én men quy mod 16n va dic
biét LF sau khi duge téng hop duge dudng héa
va bién d6i tao thanh protein c6 hoat tinh tuong
tu nhu LF ty nhién (Gonzalez-Chavez & cs.,
2009; Alamdari & cs., 2016; Iglesias-Figueroa &
cs., 2016). Nam 2018, nhém tac gia da xay dung
thanh céng cdu trdc tai t8 hgp pPICZaA::blf,,
mang gen ma héa lactoferrin da duge téi uu
trinh ty méa di truyén phu hgp biéu hién 6
P. pastoris (Trinh Thi Thu Thuy & cs., 2018) va
da biéu hién thanh cong 6 P. pastoris KM71H.
P& san xuit hiéu qua protein LF tit ching tai to
hgp, cAn phai xac dinh dudc méi trudng va diéu
kién 1én men thich hgp dé vita dam bao hiéu
sudt téng hgp cao nhét vita c6 chi phi thap nhAt.
Trong nghién ctu trude, ching té1 da xac dinh
dude moi truong 2xMMP thay thé moi trudng
chuidn BMMY cho hiéu qua biéu hién LF tuong
tuong. Muc tiéu cua nghién ctiu nay nham
nghién ctiu anh hudng cia mét s6 diéu kién 1én
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men: nong d6 gidng cap ban dau, nhiét d6 nuoi,
pH méi trudng dén kha nang biéu hién LF.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va moi truong

Chung Pichia pastoris KM71-3 tai t6 hop
mang gen ma héa lactoferrin bo tiu dé tai
DT.01.18/CNSHCB.

Mbi truong:

- Mbi truong hoat héa nidm men
(Chahardooli & cs., 2016): (a) YPD: 1% yeast
extract, 2% bacto peptone, 2% glucose.

- Moéi trudng biéu hién (Invitrogen): (b)
2xMMP: KH,PO, 1,7%; MgS0O,7H,0 0,2%;

(NH4),S0, 1,5%; pha trong dém phosphat
0,1M, pH 6,0.

Dung dich khoang: PTM4: CuSO,.5H,0
0,2%; Nal 0,008%; MnSO,H,0 0,3%;

(NH,¢Mo,0,,.4H,0 0,0148%; H,BO, 0,002%;
CoCl, 0,05%; ZnCl, 0,7%; FeSO,7H,O0 2,2%;
Biotin 0,02%; H,SO, 0,1%.

2.2. Lén men sinh téng hop lactoferrin

Ching ndm men P. pastoris KM71H-3 dudgc
nudi cdy biéu hién trén moéi trudng: 2xMMP:

(a) Nudi khéi dong: Nubi l4c mot khuén lac
trong 2ml YPD 6 28°C trong 24 gio, toc do lac
150 vong/phit

(b) Nubi biéu hién:

Pha ting sinh khéi: St dung cac mdi trudng
2xMMP véi 1,5% NH,* b6 sung 0,5% glycerol va
0,25% cao ngd; modi truong BMMY duge dung
lam d6i chting. Chuyén 1ml giéng khéi dong vao
cac binh chtta 19ml moéi truong sao cho gia tri
0Dy, ban dau la 0,5, nudi lac 6 28°C trong 24
gio vé6i toc do 1ic 150 vong/phiit.

DP6i v6i cac thi nghiém thay d6i néng do
giéng c4p ban dau, lugng sinh khéi duge tinh dé
mat d6 OD ban dau 1a 0,5; 1,0; 1,5 va 2,0. Thi
nghiém vé pH ban d4u, méi trudng duge chuén
bi & pH trong dai thi nghiém tit 5,0; 5,5; 6,0; 6,5
va 7,0. Thi nghiém vé nhiét do6 nudi dude thuc
hién & cac miic nhiét do 20, 24 va 28°C.
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Pha biéu hién: B6 sung méi trudng tiép
dudng gém chat cam tng methanol 0,5% va cac
chat khoang vi lugng (PTM4) vao cac binh nudi
cdy mdi 24 gid. Mau sinh khéi ndm men dudc
thu nhan theo thoi gian (méi 24 gio).

2.3. Tach chiét protein biang phuong phap
siéu am

Sinh khéi t& bao ndm men duge thu nhan
bing ly tdm va bd sung dém 50mM Tris-HCI;
2% SDS va dao tron déu. Mau dugdc tién hanh
phé té& bao bing phuong phap siéu 4m trong 2
phit v61i miic ndng lugng 60%, 10 gidy hoat
dong, 10 gidy nghi. Sau d6 mau dugc tién hanh
ly tam 9000 vong/phut & 4°C trong 20 phut dé
loai b6 cén t& bao. Phan dich dugc giii lai dé tién
hanh phan tich SDS-PAGE. MAu protein sau
khi tach chiét dudc xac dinh ndéng do bing
phuong phap Bradford.
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2.4. Phuong phap dién di SDS - PAGE

Cac mau protein dugc tién hanh dién di
SDS-PAGE trén gel polyacrylamide 12% theo
phuong phap Laemmli.

2.5. Phuong phap lai phan t& Dot Blot

Dé danh gia su c¢6 mat cta LF, miu protein
dugc chadm lén mang nitrocellulose. Mang sau
d6 duge khéa bang siia giy 1% trong 1 gid. Sau
3 14an rtia bang dém PBS, mau trén mang dudc
v6i khang thé bac 1 la rabbit Anti Histag
(1:5000) trong dém PBS 1X, sau dé rta 3 lan
bing dém PBS-T va u véi khang thé bac 2 (Anti
Rabbit IgG + AP) ti 1& 1:30000 va 1 trong 1,5
gid. Tin hiéu dugc phat hién bang cach 1 véi co
chat NBT va BCIP trong dém AP. Cudng do tin
hiéu thu dugc dugc phan tich bing phan mém
QuantityOne (Bio-rad, My).
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Ghi chi: Miu KC (-): mau nuéi P. pastoris KM71H chua bién nap; KC (+): Mau dich pha TB P. pastoris

KM?71H-3 trén méi truong BMMY.

Hinh 1. Anh huéng cta mat do giong cap ban dau dén kha niang sinh truéng (A),
su thay d6i pH méi truong 1én men (B), mitc d6 tong hop protein lactoferrin (C-D)
cua chung P. pastoris KM71H-3 trén méi truéng 2xMMP
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Ghi chi: Mau KC (-): mau nuéi P. pastoris KM71H chua bién nap; KC (+): Miu dich pha TB P. pastoris

KM?71H-3 trén méi truong BMMY.

Hinh 2. Anh hudng ctia nhiét do nuéi dén kha nang sinh trudéng (A),
su thay d6i pH méi truong 1én men (B), miic do tong hop protein lactoferrin (C-D)
cua chung P. pastoris KM71H-3 trén méi truong 2xMMP

3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia mat do giéng ban dau

Mat d6 sinh khéi ban ddu b8 sung vio moi
truong dé bit ddu 1én men biéu hién thu protein
tai t6 hop 1a mét trong nhiing yéu t6 anh hudng
dén muc d6 biéu hién protein trong qué trinh
lén men. K&t qua cho thay mat d6 sinh khoi va
gia tri pH khong c6 su khéc biét nhiéu 6 cac mat
do giong cap ban dau khac nhau. Gia tri OD cao
nh4t dao dong trong khoang tir 32,5-38,0 (Hinh
1A); gia tri pH dao dong trong khoang ti 5,4-5,8
va su thay déi pH gitia cac ngay khéng cé su
khac biét nhiéu giiia cac nong d6 giong cap ban
d4u (Hinh 1B).

Két qua dién di SDS-PAGE (Hinh 1C) cho
thay & ca 4 nong dd cap gidng ban diu protein

muc tidu & vi tri khoang 75kDa déu xuat hién
va khong c6 su khac biét nhiéu. P& danh gia so
sanh ham lugng LF trong dich chiét protein noi
bao, dot blot dudc thuc hién va két qua phan
tich cudng d6 mau bang phan mém Quantity
One (BioRad) cho thay véi mat do gidong cip ban
diu tuong ting gia tri ODg, 0,5 thi cudng do
mau trén mang nitrocellulose 14 cao nh4it (Hinh
1D). Vi vay, nong d6 giéng cadp ban dau 0,5 dudc
lua chon dé 1én men P. pastoris KM71H-3 sinh
tong hop LF trong moi trudng 2xMMP.

3.2. Anh huéng ctia nhiét dé nubi

Theo nhiéu nghién ctu, Pichia pastoris
phat trién manh ¢ nhiét do tit 20-30°C va nhiét
do6 nudi cdy anh hudng dén qua trinh san xuit
protein tai t6 hop. Pé khao sat anh hudng caa
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nhiét 6 nuéi dén kha ning sinh téng hop LF,
ching t6i tién hanh nudi cdy P. pastoris
KM71H-3 4 cac nhiét do: 20°C, 24°C, 28°C trong
mdi trudng 2xMMP bé sung 0,25% cao ngd, mat
do6 gidng cap ban diu tuong ting ODg, dat 0,5.
Két qua cho thdy su sinh trudng va phat trién
cua P. pastoris KM71H - 3 & nhiét d6 20°C va
24°C t6t hon (Hinh 2A) tuy nhién pH méi
truong tai nhiét doé nuéi 28°C lai it bién dong
nhét (Hinh 2B).

Pé danh gia mitc d6 téng hop LF, dich
protein ndi bao dugc tién hanh dién di SDS
PAGE va dot blot. Két qua dién di (Hinh 2C)
cho thay & ca 3 mtc nhiét d6 nudi déu xuat hién
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bang vach 75kDa tudng ing v6i protein muc
tiéu. Trong d6 6 hai miic nhiét do 20°C va 24°C,
hai bang nay dam hon. Tuy nhién, két qua dot
blot va phin tich cudng d0 mau trén mang
nitrocellulose bing phan mém Quantity One
cho thay cuong d6 mau trén mang nitrocellulose
6 nhiét d6 28°C la dam nh4t. Diéu nay c6 thé
gidi thich 1a & béng vach kich thuéc 75kDa trén
ban dién di ngoai protein dich (LF) con cé cac
protein khéc c6 cung kich thuéc trong khoang
75kDa dudc sinh ra trong qué trinh sinh trudng
cua P. pastoris. Két qua phan tich dot blot cho
thdy protein dich dugc téng hdp nhiéu hon &
nhiét do6 28°C. Nhu vay, § nhiét d6 28°C 1a nhiét
d6 thich hop nhat dé 1én men sinh téng hop LF.
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Ghi chi: Mau KC (-): mau nuéi P. pastoris KM71H chua bién nap; KC (+): Mau dich pha TB P. pastoris

KM71H-3 trén méi truong BMMY.

Hinh 3. Anh hudng ctia pH méi truong dén kha ning sinh truéng (A),
su thay déi pH méi trudng 1én men (B), miic do tong hogp protein lactoferrin (C-D)
cua chung P. pastoris KM71H-3 trén méi truong 2xMMP
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3.3. Anh huéng ctia pH méi truong

Gia tri pH ctia mo6i truong 1a yéu t6 quan
trong anh hudng 1én nang suit tiét protein cta
P. pastoris. Chuing c6 kha ning ting trudng ¢ day
pH rong tir 3,0 dén 7,0 va viéc thay déi pH khéng
anh hudng nhiéu dén toc d6 téng trudng cua
ching, tuy nhién nhiéu nghién citu cho thay viéc
thay d6i pH méi trudng anh hudng 16n dén mic do
san xuft protein va giam thiéu tac dong clia cac
enzyme protease. Trong nghién cGu nay, qua
trinh cAm tng biéu hién lactoferrin tai t6 hgp da
dudc khao sat tai 5 gia tri pH méi truong 5,0; 5,5;
6; 6,5 va 7,0. Pay la cac gia tri da xay dung dua
trén cac khao sat vé day pH cho qua trinh sinh
trudng cua ching P. pastoris. Sau thoi gian cam
{ing 5 ngay, tai pH 6,0 chung P. pastoris KM71H -
3 sinh truéng manh nhat (Hinh 3A). O cac pH
khéac nhau, gia tri pH méi truong déu gidm nhung
khong bién déng nhiéu, trong dé tai pH 5,0 thi pH
moi trudng gidm manh nhat (Hinh 3B)

P& khao sat lugng LF noi bao trong cac moi
truong cé gia tri pH ban dau khac nhau, ching
toi tién hanh dién di SDS - PAGE, dot blot va
phan tich két qua bang phin mém Quantity
One (Bio - Rad). Két qua cho thiy 6 3 gia tri pH
ban diu 6,0; 6.5; 7,0 c6 su xudt hién ctia band
protein 6 vi tri 75 kDa rd rang hon (Hinh 3C).
Két qua dot blot va phan tich cudng d6 mau trén
mang nitrocellulose cho thdy cudng do6 mau &
cac mau c6 gia tri pH ban dau la 6,0; 6.5; 7,0
tudng duong nhau va cao hon so véi cac pH con
lai. Piéu nay cho thdy kha nang téng hop LF &
ching P.pastoris KM71H - 3 t6t hon 6 méi
truong cé gia tri pH mang tinh axit nhe dén
trung tinh. Va gia tri pH méi trudng ban dau
6,0 phit hgp nhéit cho su téng hop LF. Két qua
nay phu hop véi khuyén cao pH méi trudng dé
biéu hién protein tai t6 hdp trén méi trudng
chuédn BMMY (Invitrogen).

4. KET LUAN

Trong nghién ciu nay cac thong s6: mat do
giéng cap ban dau, nhiét d6 nuoi, pH ban dau
trén nén moi truong 2xMMP da dudc khao sat.

Trinh Thi Thu Thady, Nguy&n Thi Thiy, Truong Quéc Phong

Két qua cho thdy mat dd cdp giong ban dau
tuong tng 0Dy, 0,5; nhiét dd nudbi 28°C va pH
dau 6,0 phu hop dé 1én men sinh téng hop LF
tt chung P. pastoris KM71H-3 tai t6 hdp.
Trong qua trinh lén men, MeOH dudgc cdp mobi
24h dat ndéng d6 cudi cung trong moi trudng
0,5%. Véi thanh phan moi trudng va diéu kién
nudi nhu vay phu hop dé tién hanh lén men &
quy mo 16n hon.
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