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Thi nghiém chién lugc déng bé sung glycerol-methanol va
sorbitol-methanol trong qua trinh Ién men san xuat protein
hPDGF-BB tai té6 hop béi Pichia pastoris
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TOM TAT )

Protein hPDGF-BB (human platelet-derived growth factor type BB) tai t6 hop, goi tat la rhPDGF-
BB, v&i kha nang kich thich tang sinh t& bao va thic ddy qua trinh lam lanh vét thuong da dugc
FDA chép thuan trong diéu trj loét chan do déi thao dudng. Trong nghién ctiu nay, ching toi thi
nghiém san xudt protein rhPDGF-BB tir 1én men chiting chd Pichia pastoris téi t& hop & quy mo 7,5 L,
strdung methanol vira lam chét cdm Ung, vira lam nguédn carbon trong giai doan biéu hién protein.
Két qua cho thdy téc do tang trudng clia chiing tai t& hop trong pha cdm Ung bdi methanol & quy
md 7,5 L da gidm 1,833 1an, va nang suét biéu hién protein rhPDGF-BB cing da gidm 2,13 1an so véi
& quy md 0,5 L. Nham cai thién su tang trudng va mic do biéu hién protein clia chiing chd trong
giai doan cam tng, chién lugc déng b sung ca chat dugc thuc hién bang cach dong bé sung mot
ngudn carbon thit hai la glycerol hodc sorbitol ciing véi chat cdm Ung methanol vao méi trudng
lén men, vdi ba ty [é mol carbon khac nhau (1:1, 1:2 va 1:3). K&t qua cho thay, st dung hén hop
glycerol:methanol & ty 1& 1:2 va sorbitol:methanol & ty lé 1:3 lai gilp cai thién hiéu qua san xuat
rhPDGF-BB cao nhat, vai nang suét biéu hién dat 280,48 mg/L va 264,15 mg/L, téng 1,32 lan va 1,24
lan tuong Ung, so véi chién lugc nudi cdy chi cdm Ung bang methanol.
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GIGI THIEU

Protein nhan t6 ting trudng cé ngudén gdc ti tiéu
cdu ngudi dang BB téi t6 hgp (thPDGF-BB) ¢6 hoat
tinh kich thich nguyén bao sgi va cac té€ bao co tron
tang sinh, dong thaoi kich thich sy téng hgp cac hor-
mone quan trong gitp thiac d4y qud trinh lam lanh
vét thuong!. San phdm REGRANEX' Gel 0,01% chita
rhPDGF-BB san xudt ti Saccharomyces cerevisiae da
dugc Cuc quan ly thyc phim va duge phdm My (FDA)
cong nhan trong diéu tri chiing loét chan do déi thdo
dudng. Tuy nhién, gid thanh cta san phdm con kha
cao, khoang $586 cho mot tuyp 15 g2. Do dé, viéc
san xudt san ph&m nay trong nudc & quy mo 16n, gitp
gidm gia thanh va phuc vu nhu cau diéu trj 16 loét chi
clia cac bénh nhén la rat can thiét.

O Viét Nam, Vuong Cat Khanh va cong su (2014)
da tao ching ndm men Pichia pastoris X33:pdgf-b
mang 16 ban sao clia gen ma hoda protein rhPDGF-
BB3. Tl chling nim men nay, Duong Long Duy va
cong sy (2015) da 1én men san xudt thanh cong pro-
tein rhPDGF-BB & quy md 0,5 L, sti dung methanol
viia lam ngudn carbon, viia lam chét cim ting trong

giai doan biéu hién protein vdi san lugng tiét protein
muc tiéu dat 686,69 mg/L, chiém 57,02% t6ng lugng
protein tiét*. Day I ning sudt sin xudt tiém ning,
cao hon cac cong bo stt dung cac chiing chtt khac nhau
trudc day trén thé giGi >,

Tuy nhién, viéc st dung hoan toan methanol trong
giai doan cam ting, nhat la & quy mo6 16n khi hiéu qua
khufy tron bi gidm sut, c6 thé gy tic ché bién dudng
va san xudt protein ctia chung nim men tai t6 hgp.
Nguyén nhéan la do methanol va nhiing sin phdm sinh
ra do bién dudng methanol nhu formaldehyde va hy-
droperoxide 6 m¢t n6ng d6 nhat dinh sé trg thanh doc
t6 d6i voi té bao, tit d6 lam giam kha ning sinh trudng
ctia ndm men. Ngodi ra, sy tang cudng bién dudng
methanol cling lam gidm hoat dong ctia con duong
dudng phéan va chu trinh tricarboxylic acid (TCA) dan
dén giam biéu hién protein”’. Bén canh d6, qué trinh
bién dudng methanol con tiéu thu nhiéu oxy va sinh
lugng nhiét 16n8. Thuc té cho thdy khi ap dung quy
trinh ctia Duy (2015) & quy md 0,5 L vao san xudt
rhPDGEF-BB & quy mé 25 L, tdc d6 ting trudng clia
chting giam 1,48 lan va ning sudt san xuét giam 8,70
lan®.

Trich dan bai bao nay: Nghia L T, Lac TH,Bdo NL H,Dat AT, Vinh HH, Huy D H, P6ng L D, Nhan N T. Thi
nghiém chién lugc déng bé sung glycerol-methanol va sorbitol-methanol trong qua trinh Ién men
san xuat protein hPDGF-BB tai t8 hop bdi Pichia pastoris. Sci. Tech. Dev. J. - Eng. Tech.; 4(3):1148-1156.
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Dékhic phuc cic vin délién quan khudy tron va cung
cdp oxy, bén canh viéc thay déi thiét ké ky thuét ctia hé
théng 1én men, nhiéu nghién ctiu san xudt protein tai
t6 hop trén P, pastoris da sti dung chién lugc phdi tron
mot co chit khac cling methanol trong giai doan cam
ting, nham lam giam lugng methanol can st dung, tit
d6 gidm cac anh hudng tiéu cyc cia methanol va gitp
chiing ting sinh manh mé!%-13, Hai co chit thusng
dugc bg sung cuing v6i methanol 1a glycerol va sor-
bitol, do qua trinh bién dudng ctia ching ¢ trai qua
con dudng dudng phin va chu trinh TCA vén khong
c6 khi bién dudng methanol, ti d6 giup tao nhiéu
nédng lugng ATP cho té bao. Qua trinh bién dudng bsi
glycerol va sorbitol ciing tao ra it chit doc hon, tiéu
thu it oxy va tda lugng nhiét it hon so véi bién dudng
methanol®. Chinh vi viy, nhiéu nghién ctu trugc day
cho thdy viéc phdi tron glycerol v6i methanol hodc
sorbitol v6i methanol 1am ting dang ké ning suit biéu
hién protein muc tiéu & P. pastoris 113721, Tuy nhién,
ciing cin luu y viéc st dung glycerol va sorbitol nong
d0 cao sé gay tic ché hoat dong clia promoter pAOX
do té€ bao uu tién st dung glycerol va sorbitol hon
methanol 22,

Trong kha nang tim hiéu ctia ching t6i, cho dén nay
chua ¢ nghién ctu nao st dung chién luge dong bd
sung co chdt cho san xudt protein rhPDGF-BB trén
chung P. pastoris tai t6 hgp dugc cong bd. Vi vay,
nghién ctiu nay huéng dén thi nghiém chién lugc
dong b sung mot co chét khac cung véi methanol
trong giai doan cam ting biéu hién, nham cung cép
dii liéu tham khao phuc vu cho cac thit nghiém ning
quy md san xuét protein rhPDGF-BB vé sau. Quy mo
pilot 7,5 L va hai chit d6ng bd sung glycerol va sor-
bitol dugc stt dung trong nghién ctiu nay. Ba ty 1¢ mol
carbon gifia glycerol:methanol va sorbitol:methanol
dugc thtt nghiém 13 1:1, 1:2 va 1:3, la cic ty 1é von
da dugc dé xudt c6 hiéu qua trong cic nghién ctiu
truge 113721 Két qua qud trinh 1én men dugc ddnh
gid qua kha ning ting trudng va hiéu qua biéu hién
protein muc tiéu cia chuing.

VAT LIEU - PHUONG PHAP

Chiing, méi truéng, hé théng 1én men

Chuing Pichia pastoris X33::pdgf-b mang 16 ban sao
gene pdgf-b biéu hién protein rhPDGF-BB ngoai bao
dudgc cung cdp bsi Bo mon Cong nghé Sinh hoc Phan
tt va Moi truong, Khoa Sinh hoc - Cong nghé Sinh
hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia thanh phé H6 Chi Minh 3. Chiing ndm men
dugc luu giti ¢ -80°C trong moi trudng MD-zeo chita
20% glycerol. Mo6i trusng MD-zeo chtia YNB 1,34%,
biotin 4.105%, D-glucose 1% va zeocine 0,1 mg/mL.
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Moi truong hoat hod so cdp YPD chiia cao ndm men
1%, peptone 2% va D-glucose 2%. Moi trudng hoat
ho4 thit cp BMGY chia cao ndm men 1%, peptone
2%, glycerol 1%, 100 mM phosphate buffer pH 6,0, bi-
otin 4.1073% va YNB 1,34%. Khoéng vi lugng PTM1
(trong 1 lit) chtia 6,0 g CuSO4.5H;0, 0,08 g Nal, 3,0
g MnSO4.H20, 0,2 g NaMoO4.2H20, 0,02 g H3BO3,
0,5 g CoCly, 20,0 g ZnClp, 65,0 g FeSO4.7H,0, 0,2
biotin va 5,0 mL H»SO4. M0i trudng lén men BSM
(trong 11it) chiia 26,7 mL H3PO4 85%, 0,93 g CaSO4,
18,2 g K»S8O04, 14,9 g MgS04.7H, 0, 4,13 KOH va 40
g glycerol, c6 b6 sung 4,35 mL/L PTM1. Dung dich
glycerol 50%, c6 b6 sung 12 mL/L PTM1. Dung dich
methanol 100% c6é bg sung 12 mL/L PTM1. Diéu
chinh pH béng NH4OH 25% va H3PO4 85%. Phé bot
bang polyglycols 1%. Hé thong lén men FERMEN-
TOR 15 L (MITECOM, Viét Nam).

Quy trinh Ién men &thétich 7.5 L

Quy trinh 1én men mé bg sung ching P. pastoris tai
t6 hgp d€ san xudt protein rhPDGF-BB & quy md 7,5
L dugc dp dung tit quy trinh do tac gid Duong Long
Duy va cong su (2015) cong b6, Chung ndm men P
pastoris tai t6 hop tu ti dong -80°C dugc hoat hod
trong 20 mL YPD & 30°C, lac 250 vong/phut trong 2
ngay. Sau do, 5 mL sinh khéi dugc chuyén sang 100
mL moi trudng YPD, tiép tuc dugc nuodi cdy thém 1
ngay thi cdy chuyén sang 750 mL mdi truong BMGY
va nuoéi cdy lac 6 30°C, 250 vong/phut trong 20 - 24
gi6. Khi ODgqq dat 3 - 10, chiing dugc st dung lam
gidng cho qua trinh 1én men mé - b6 sung véi ty 16 thé
tich giéng/thé tich méi trudng 1a 10%. Giai doan mé
glycerol, nim men tang trudng trong méi trudéng BSM
da bd sung 4,35 mL/L PTM1, & 30°C, pH 5,0, nong
d6 oxy hoa tan (DO) dugc giti trén 10% dén khi sinh
khoi tuoi dat 120 - 150 g/L. Khi nguén glycerol trong
moi trudng BSM can kiét (thé hién qua sy ting dot
bién DO), glycerol 50% dugc bs sung véi tdc do 18,15
mL/L/h trong 4 git d€ gia tang thém lugng sinh khdi,
diéu kién 1én men van git nhu ca. Sau d6, methanol
dugc b6 sung vao moi trudng véi téc d6 3,6 mL/L/h
trong 5 gi¢ dau, 7,2 mL/L/h trong 3 gio tiép theo va
10,9 mL/L/h trong 64 gic v6i pH dugc diéu chinh dat
6.5. Mau dich nudi cdy mdi 4 gis dugce ly tam 13000
vong/phit trong 15 phuat d€ xac dinh sinh khéi tuoi,
thu dich tiét ngoai bao méi 12 gi¢ sau khi cdm ting dé
phén tich muc d¢ biéu hién protein.

Thi nghiém chién lugc déng bé sung
co chat glycerol-methanol va sorbitol-
methanol trong giai doan cam tng biéu
hién protein rhPDGF-BB

Quy trinh 1én men dugc thuc hién tuong tu nhu trén
& thé tich 7,5 L. Tuy nhién, trong giai doan cam tng,
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glycerol hodc sorbitol dugc b6 sung dong thsi véi
methanol theo cac ty ¢ s6 mol carbonla 1:1, 1:2 va 1:3
(ky hiéu GM11, GM12, GM13, SM11, SM12 va SM13,
v6i G 1a glycerol, S la sorbitol va M la methanol) va
dugc bd sung véi téc do tuong ty nhu quy trinh trén
(3,6 mL/L/h trong 5 gi¢ d4u, 7,2 mL/L/h trong 3 gi6
tiép theo va 10,9 mL/L/h trong 64 gid), trong d6 dam
bdo téng s6 mol carbon ctia cac hon hgp GM va SM
tuong duong véi téng s6 mol carbon ctia dung dich
bé sung chi chita methanol.

Panh gia hiéu qua Ién men

Pudng cong tdng trudng

Puong cong ting trudng dugc xay dung dua trén thoi
gian cam ung va lograrit tu nhién mat d6 sinh khoi
tuoi tuong tng (In WCW). Trong d6 thoi diém bat
dau giai doan b3 sung methanol c6 gid tri 1a 0 gid.
Trude giai doan cam ting methanol, thoi gian dugc
tinh bang cdc con s6 4m.

Téc dé tdng trudng ddc trung

T6c d tang trudng déc trung u (h~!) dugc tinh theo
cong thiic?3:

In (X) = pt + In (X,)

Trong d6: X, 1 sinh khdi tuoi ban dau (g/L), t1a thoi
gian nuoi cdy (h), X la sinh khéi tuoi tai thoi diém t
(g/L).

San luong protein muc tiéu

Mtic d6 biéu hién rhPDGF-BB dugc phén tich bing
phuong phép dién di SDS-PAGE va hién vach protein
béng phuong phdp nhu¢m bac. Phin mém GelAn-
alyzer (http://www.gelanalyzer.com) dugc dung dé
phéan tich hinh anh dién di, tit d6 xdc dinh ty 1&
rhPDGEF-BB (%rhPDGF-BB) c6 trong dich tiét ngoai
bao. Né6ng do protein t6ng sé dugc dinh lugng bing
phuong phap do Bradford.

Nong do rhPDGF-BB (mg/L) = No6ng do protein
téng s6 (mg/L) * Ty 16 rhPDGF-BB (%).

San lugng rhPDGF-BB (mg) = Nong d6 rhPDGF-BB
(mg/L) * Thé tich dich 1én men thu dugc (L).

Ning suit san xuit rhPDGF-BB (mg/L) = San lugng
rhPDGF-BB (mg) / Thé tich mo6i trudng ban dau (L).

KET QUA

Panh gia hiéu qua I1én men &thé tich7,5L
Chuing P pastoris mang gen ma héa cho protein
rhPDGF-BB dugc thit nghiém 1én men & thé tich 7,5
L béng quy trinh 1én men mé-bé sung da dugc t6i uu
cho thé tich 0,5 L. Hiéu qua dugc dénh gia thong
qua sy ting trudng clia chiing va muic d6 biéu hién
protein muc tiéu.

Su tang trudng cta ching cé dang ting trudng kép
(Hinh 1) th€hién 2 giai doan tang trudng trén 2 nguén
co chat khac nhau 1a glycerol (truéc gio 0 - gi¢ b6
sung methanol) va trén methanol (sau gio 0). biéu
nay cho théy chung da dap tGng dugc véi glycerol va
methanol, c6 thé biéu hién protein muc tiéu. T6c do
tang trudng déc trung trén glycerol (trudc cam tng)
va methanol (giai doan cidm ting) lan lugt 1 0,1240 +
0,0131 h~! va 0,0066 + 0,0007 h~ .

So v6i két qua san xudt rhPDGF-BB & thé tich 0,5 L
ctia Duy va cong su?, & thé tich 7,5 L, téc do tang
trudng ddc trung ctia ching ting 0,1250 1an trong pha
b6 sung glycerol, nhung giam 1,8333 1an trong pha bé
sung methanol (Bang 1). Di€u nay c6 thé do sy thiéu
hut oxy khi dugc nudi cdy & mat do cao va thé tich 16n,
thé hién thong qua gia tri DO giam vé 0,5 - 2% trong
sudt qua trinh cam ting méc du chiing dugc cung cdp
oxy nguyén chat véi toc do bom t6i da ma hé thdéng
lén men c6 thé dap tng.

0 12 24 36 48 60 72
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Hinh 2: Két qua biéu hién protein theo thai gian
c&m ung khi nudi cdy & thé tich 7,5 L

Miic d6 biéu hién protein theo thoi gian sau 72 gi¢
cam ting & thé tich 1én men 7,5 L dugc trinh bay trong
Hinh 2. Protein muc tiéu cé trong dich tiét ngoai bao
chiém 53,05% + 8,23%, nang sudt biéu hién dat 212,80
=+ 22,03 mg/L thép hon 2,13 lan so v6i nudi cdy trén
thé tich 0,5 L (Bang 2).

Thi nghiém chién lugc déng bd sung
co chat glycerol-methanol va sorbitol-
methanol trong giai doan cam tng biéu
hién protein rhPDGF-BB
DE cai thién két qué biéu hién protein khi ting quy mé
1én men, hai chién lugc dong bé sung ca chét glycerol-
methanol va sorbitol-methanol dugc tién hanh véi
ba ty 1é s6 mol carbon ti glycerol va sorbitol so
v6i ti methanol la 1:1, 1:2 va 1:3. Béing viéc két
hop methanol-glycerol va methanol-sorbitol trong
giai doan cam tng, tat ca nghiém thic déu cho thay
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Hinh 1: D6 thi dudng cong tang trudng ctia ching P. pastoris & thé tich 7,5 L va 0,5 L

Bang 1: So sanh téc do ting trudng dic trung ctia chling khi nudi cdy thétich7,5Lva0,5L

Toc d6 tang trudng dac trung (1)
Hglycerol

Hmethanol

7,5L 0,5L
0,1240 £ 0,0131 0,1394
0,0066 £ 0,0007 0,0121

Bang 2: So sanh muc d6 biéu hién protein rhPDGF-BB sau 72 gi& nudi cdy & thé tich7,5Lva0,5L

Ty 1é rhPDGF-BB sau 72 gi¢ cam ting (%)
Noéng do protein tong (mg/L)
San lugng rhPDGF-BB (mg)

Nang sudt biéu hién (mg/L)

7L 0,5L
53,05+ 8,22 57,02
593,1 4= 49,9 1174,7
1595,98 + 165,20 236,90
212,80 + 22,03 473,80

su cai thién vé mat d¢ sinh khéi va téc d6 ting trudng
(Hinh 3 va Hinh 4).

Vé mat d¢ sinh khdi, theo ty 1é ting dan cta dong
co chit, mat do sinh khdi dat dugc sau 72 gio cam
ung cta cdc nghiém thic SM13, SM12, SM11, GM13,
GM12 va GM11 cao hon nghiém thtc chi b6 sung
methanol l4n lugt 1,06; 1,22; 1,38; 1,15; 1,43 va 1,48
lan (Hinh 3). T6c d6 ting trudng dic trung nhin
chung c6 xu huéng ting dan khi phéi trén methanol
véi glycerol hodc véi sorbitol (Hinh 4). Trong do,
su tang trudng cta ching nhanh nhét khi st dung
hén hgp 1 mol carbon tii glycerol va 1 mol carbon tu
methanol (GM11, U1 = 0,0126), cao gdp 1,9 1dn so
v6i chi stt dung methanol ((7100 = 0,0066). St dung
hon hgp sorbitol-methanol véi ty 1€ sorbitol thdp nhit
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(SM13) khong cho thdy su khéc biét ro rét trong tdc
do tang trudng so véi cc ty 1¢ phéi hop khic. Nhin
chung, phéi trén methanol véi glycerol c6 hiéu qua
hon sorbitol trong cai thién sy ting trudng clia chling.
Miic d6 biéu hién protein muc tiéu khong ciing xu
hudéng véi sy ting trudng ctia ching (Hinh 4). Nang
sudt san xudt protein rhPDGF-BB & cac nghiém thtic
GM11, GM13, SM11 va SM12 giam, méc du téc do
tang truong dic trung cta ching ting. Ngugc lai,
nghiém thiic SM13 khong cho théy su cai thién vé mit
tang trudng ctia chting, nhung hiéu qué biéu hién pro-
tein gia tang 1,24 1an, dat hiéu qua cai thién ca sy ting
trudng ctia chiing va muc d biéu hién protein muc
tiéula nghiém thiic GM12, v6i nang sudt san xuét pro-
tein tang 1,31 lan so vé6i chi b6 sung methanol trong
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Hinh 3: Budng héi quy ham s mi sinh khéi tuoi (X=Xpe") gilta cac nghiém thuic phéi trén co chat cdm tng trén

thé tich 7,5 L¢

AChii thich: R2 ldn lugt cho M100, GM11, GM12, GM13, SM11, SM12, SM13 la 0,96, 0,94, 0,96, 0,96, 0,90, 0,94, 0,70. X: Sinh khéi

tai thoi diém t, X : Sinh khéi tai thoi diém ban ddu

0,014
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M100 GM11

B Nzng suét biéu hién

GM12 GM13 3SM11
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O Téc d6 tang tredng d4c trung

Hinh 4: T6c d6 ting trudng dac trung trong giai doan cdm Ung va nang suat biéu hién protein muc tiéu gitia cac
nghiém thic phéi tron co chat cdm ding trén thé tich nuéi cdy 7,5 L

giai doan cam tng (nghiém thiic M100).

THAO LUAN

Nguyén nhan sut giam hiéu qua lén men &
quymoé7,5L

Su suy giam 1,833 14n vé téc d6 tang trudng trong giai
doan cam tng va 2,13 14n vé€ nang sudt san xudt pro-
tein muc tiéu clia chiing P. pastoris khi nang quy mo
lén men ti 0,5 L 1én 7,5 L tuong dong véi cac nghién

ctiu khdc vé ting quy mo san xudt trong 1én men cong

nghiép 2426, Nhiéu nghién ctiu chi ra cic thich thic
khi ting quy mo san xudt nhu thé tich ctia hé théng 1én
men cang l6n thi hiéu qua khudy tron, téc d6 truyén
khéi khi va chidt 1ong cang giam, trong khi ap luc thay
tinh Ién t€ bao lai gia ting. Hiéu qua khudy tron va téc
do truyén khdi giam dan dén cac té bao & gan bé mit
moi truong nudi cdy sé du thita co chit dugce bg sung
vao tli phia trén bén men, nhung lai bi giéi han nguén
oxy von dugc suc vao tii phia duéi ddy bon, va ngugc
lai d6i véi cac t€ bao & phéan ddy, du oxy nhung thiéu
co chit?”. Trong khi d6, sy bién dusng methanol
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von doi hoi nhiéu oxy, sinh lugng nhiét 16n va tao ra
nhiéu chat dc d6i véi té bao nhu formaldehyde va hy-
droperoxide’. Viéc van chuyén va loai b CO;, kém
hiéu quéa két hgp vdi su tich tu nhiing chit chuyén héa
6 hai va nhiét lugng cuc bo do téc do truyén khai
thdp dan dén hinh thanh céc khu vuc gy cing thing
(stress) cho té bao. Diéu nay dan dén kich hoat mét s&
gen phan khéng vé6i diéu kién khic nghiét?8, thay déi
céc con dudng chuyén héa bén trong té bao va gay hu
hai qua trinh téng hgp va van chuyén protein?®. Hon
niia, cdc khu vuc stress cuc bd nay con luan phién thay
d6i bén trong hé thdng bon 1én men, lam cho cdc t&
bao thudng xuyén roi vao trang théi tit - ma& cic gen
phén khéng néi trén, dan dén sy thay déi vé sinh ly t&
bao va hé qua la gy ra su giam st tang trudng va san
xudt protein muyc tiéu ctia chiing téi t6 hgp°.

Hiéu qua tang cudng su biéu hién protein
muc tiéu théng qua chién lugc déng bé
sung co chat trong giai doan cam ing

Trong qud trinh san xudt protein tdi td hop tit ching
chu P, pastoris, methanol dong vai tro viia 1a nguén
carbon cho ching ting trudng, via la cht cam ting
dé biéu hién protein. Tuy nhién, viéc bién dudng
methanol khong thong qua con dudng dudng phan
va chu trinh TCA v6n san sinh lugng 16n ATP cho té
bao, sinh ra nhiéu chat doc déi véi t€ bao va tiéu tén
nhiéu oxy hon so v6i mot s6 co chat khac”. Viéc dong
b6 sung glycerol hodc sorbitol véi methanol trong giai
doan cam tng gitp khic phuc cic nhugc diém trén
ctia methanol, ti d6 cai thién hiéu qué biéu hién pro-
tein 71131, Céc ty 1¢ phéi tron giita glycerol va sorbitol
v6i methanol dugc cong bd c6 hiéu qua trude day la
ty 1é mol carbon 1:1, 1:2 va 1:3, ttic 1 mol carbon glyc-
erol hodc sorbitol sti dung véi 1, 2 hodc 3 mol carbon
clia methanol 1113-21,

Trong nghién cttu nay, cac ty 1& phéi tron khac nhau
gitia glycerol:methanol va sorbitol:methanol da cho
cac két qua cai thién san xudt protein rhPDGF-BB
khéc nhau. Sy biéu hién protein muyc tiéu gidm khi
sti dung glycerol 6 miic cao (nghiém thiic GM11, ty 1¢
mol carbon ctia glycerol tuong duong véi methanol)
hodc mtic thip (nghiém thiic GM13, ty 1é¢ mol carbon
ctia glycerol chi bang 1/3 ctia methanol). Do glycerol
ngoai vai tro tang sinh ndm men, con dugc biét dén vé
kha ning tic ché promoter pAOX32. Vi viy, st dung
v6i néng do glycerol cao (GM11) dan dén ndm men
tang sinh manh nhung ciing gidm biéu hién protein
muc tiéu. Diéu nay trung khép véi nghién ctu clia
Hellwigzo. Ngudc lai, & néng d6 thdp (GM13), do
ndm men uu tién st dung glycerol hon methanol®,
nhung lugng co chit nay lai khong dt d€ dap ting nhu
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cau ctia té bao nén té€ bao phai chuyén ddi lién tuc gitia
trang thai tiéu thu glycerol va tiéu thu methanol. Diéu
nay dan dén sy khong 6n dinh va suy giam biéu hién
protein muc tiéu. Tuy nhién, nhin dinh nay cén cac
nghién ctiu sau hon d€ lam séng to.

Hiéu qua tdt ctia chién lugc 1én men déng b sung co
chét véi ty 1&é mol carbon cua glycerol bang 1/2 cua
methanol (nghiém thiic GM12), gitp cai thién nang
sudt san xudt protein muc tiéu 1én 1,31 l4n so véi chi
bd sung methanol, cho thdy c6 su tuong dong véi
céc cong b6 trudc day clia Canales (2015) 17, Jungo
(2007) 16, Woo (2004) 18, Hellwig (2001)2° va Zhang
(2003) 9.

Khong giong nhu glycerol, sorbitol té ra hiéu qua
khi b6 sung véi ty 1¢ mol carbon thdp hon nhiéu so
v6i methanol. Nghiém thiic SM13 véi ty 1é mol car-
bon ctia sorbitol chi bang 1/3 ty 1¢ mol carbon cua
methanol cho hiéu qué cai thién khéa nang biéu hién
protein thPDGF-BB1én 1,24 1an. Piéu nay ciing trung
khép véi céc cong bs ctia T. Zhu?!, C. Arnau'? va
Azadi'®, khi st dung phéi hgp sorbitol va methanol
thi chiém ty 1¢ 16n trong hon hgp co chat 1a methanol.
Nguyén nhan do ndm men st dung sorbitol tuong do6i
manh va kha ning tic ché promoter pAOX cua sor-

bitol manh hon glycerol 2

nén trong diéu kién sor-
bitol n6ng d6 cao, ndm men sé c6 xu hudng ting sinh
khéi nhiéu hon 1a sén xudt protein tai t8 hgp.
Déhiéu ro hon vé co ché tac dong ctia chién lugc dong
bé sung co chit dén sy biéu hién protein muc tiéu va
nhu ciu st dung oxy ctia chiing, nhiing nghién ctiu
chuyén siu hon cin dugc tién hanh.

KET LUAN

Khi biéu hién protein rhPDGF-BB & thé tich 7,5 L
va chi b6 sung mot loai co chit methanol trong giai
doan cdm tng, nang sudt biéu hién protein chi dat
221,5 mg/L, giam 2,11 lan so v6i khi 1én men & thé
tich 0,5 L. Trong khi d6, véi chién lugc 1én men
dong bé sung co chit glycerol-methanol va sorbitol-
methanol nang sudt biéu hién protein di ting tuong
ung 1,32 va 1,24 lan. Cu thé, khi stt dung hén hgp
glycerol:methanol véi ty 1é mol carbon 1:2, nang sudt
biéu hién protein dat 280,48 mg rhPDGF-BB/L; con
khi st dung hén hgp sorbitol:methanol véi ty 1é mol
carbon 1:3 ning sudt biéu hién protein dat 264,15 mg
rhPDGF-BB/L.

LOI CAM ON

Nghién cttu dugc thuc hién ti nguén kinh phi ctia dé
tai nghién ctiu khoa hoc cdp Truong Pai hoc Khoa
hoc Ty Nhién, Pai hoc Quéc gia TP. HCM “Thu
nghiém chién lugc dong bé sung glycerol-methanol
va sorbitol-methanol trong qud trinh 1én men san
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ABSTRACT

The recombinant human platelet-derived growth factor type BB (rhPDGF-BB) protein has been ap-
proved by FDA for diabetic foot ulcer treatment due to its function of stimulating cell proliferation
and wound healing. In this study, the production of rhPDGF-BB from Pichia pastoris is studied in
a 7.5 L fermentation using methanol as carbon source and inducer in induction phase. The spe-
cific growth rate of the recombinant strain reduced 1.833-fold and rhPDGF-BB productivity reduced
2.13-fold compared to at 0.5 L. To improve growth and protein expression of the strain in induction
phase, the mixed feed strategy, in which glycerol or sorbitol was co-fed with methanol at three
different molar ratios (1:1, 1:2 and 1:3) was conducted. Using the mixture of glycerol and methanol
at the molar ratio 1:2 and the mixture of sorbitol and methanol at the molar ratio 1:3 increased the
productivity of rhPDGF-BB protein 1.32-fold (280.48 mg/L) and 1.24-fold (264.15 mg/L), respectively,
higher than using only methanol in the induction phase of the fermentation process.

Key words: fermentation, hPDGF-BB, mixed feed, glycerol-methanol, Pichia pastoris,
recombinant protein, sorbitol-methanol
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	THẢO LUẬN
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