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ABSTRACT

Objectives: To investigate and determine the optimal conditions for the expression of
active recombinant human monoamine oxidase B (MAO-B) in Pichia pastoris KM71.

Methods: The P. pastoris KM71 strain carrying the gene encoding human MAO-B was used.
Cultivation and induction conditions were investigated, including biomass-generating
media (BMG, BMGY), induction media (BMM, BMMY), methanol concentrations (0.25%,
0.5%, 1%), and induction times (24 - 144 hours). Cell disruption conditions by mechanical
bead beating were also optimized. MAO-B was purified by ion-exchange chromatography
(HiTrap Q FF), and its activity was determined spectrophotometrically using benzylamine
as a substrate.

Results: The minimal medium BMG - BMM yielded higher enzyme activity than the
complex medium BMGY - BMMY. A methanol concentration of 0.5% and an induction time
of 24 hours resulted in the highest MAO-B activity. The optimal cell disruption condition
was 6 cycles of 6-minute beating and 10-minute incubation in ice bath. MAO-B was
successfully purified, eluting mainly at 30% and 40% HIGH-QB concentrations, and the
purified enzyme exhibited an activity of approximately 2977 U/L.

Conclusion: The study successfully expressed active recombinant human MAO-B in P.
pastoris KM71 and identified optimal conditions for the expression, cell disruption, and
initial purification processes, providing a foundation for further applications.
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TOM TAT
Muc tiéu: Khao satva xac dinh cac diéu kién t8i uwu cho viéc biéu hién enzyme monoamine
oxidase B (MAO-B) ngudi téi té hop trén Pichia pastoris KM71.

Phuong phap nghién ctru: Chung P. pastoris KM71 mang gen ma héa MAO-B ngudi dugc
st dung. Céc diéu kién nudi cdy va cam Ung dugc khao sat bao gom céac loai méi truong
tang sinh khoi (BMG, BMGY), méi trudng cam trng (BMM, BMMY), néng dé methanol (0,25%,
0,5%, 1%) va thdi gian cam (ng (24 - 144 gid). Diéu kién pha té bao bang phuong phap cohoc
vdi hat thay tinh cling dugc t8i uu héa. MAO-B dugc tinh ché bang séc ky trao déiion (HiTrap
Q FF) va hoat tinh dugc xac dinh bang phuong phap do quang véi ca chat benzylamin.

K&t qua: Méi trudng t8i thiEu BMG - BMM cho hoat tinh enzyme cao hon méi trudng phic
hgp BMGY - BMMY. Nong do methanol 0,5% va thoi gian cam (ng 24 gid cho hoat tinh
MAO-B cao nhét. Diéu kién pha té€ bao t6i wu la 6 phat pha, 10 phut nghi, trong 6 chu ky.
MAO-B dugc tinh ché thanh cong, rlra giai chi yéu & nong do 30% va 40% HIGH-QB va
enzyme tinh ché c6 hoat tinh khoang 2977 U/L.

K&t ludn: Nghién ctru da biéu hién thanh céng enzyme MAO-B ngudi tai t6 hgp co6 hoat
tinh trén ching P. pastoris KM71 va xac dinh dugc céc diéu kién t8i wu cho qua trinh biéu
hién, pha té€ bao va tinh ché budc dau, tao tién dé cho cac (ng dung tiép theo.

Tir khéa: Monoamin oxidase B ngudi, Pichia pastoris, tai td hgp.

1. PAT VAN BPE

Monoamine oxidase B (MAO-B) la mdt enzyme then
chét trong chuy&n héa cac chat dan truyén than kinh
nhu dopamine, serotonin va norepinephrine, qua do
c6 anh hudng truc ti€p dén hoat déng cua hé than
kinh trung wong. Su réi loan trong hoat dong cla
MAO-B c6 lién quan mat thiét dén nhiéu bénh thoai
hda than kinh nhu Parkinson, Alzheimer va mot sé
bénh khac [1] Do d6, MAO-B la muc tiéu quan trong
dé phat trién cac thudc diéu tri cac bénh thoai hoa
than kinh nay. Tuy nhién, viéc san xuadt MAO-B vdi
s8 lugng lén va hoat tinh cao van la mét thach thic.
N&m men Pichia pastoris néi l&n nhu mot hé théng
uu viét nho' kha nang thuc hién cac bién déi hau dich
ma phuc tap, tdc do tadng trudng nhanh va dé dang

*Tac gia lién hé

md& rong quy mod [2]. Du vay, viéc t6i uu hda diéu
kién dé biéu hién MAO-B ngudi tai td hgp trén Pichia
pastoris van con nhiéu van dé nhu thanh phan moi
trudng nudi cdy, ndéng do va thai gian cam ng, cé
thé anh hudng l6n dén hiéu suat va hoat tinh cla
enzyme. Vi vay, khao séat va t8i uu héa cac diéu kién
nay a can thiét dé thu dugc lugng MAO-B L6n, 8n
dinh va c6 hoat tinh sinh hoc tét.

Xuét phat tir nhu cau thuc tién va tiém nang &ng
dung ctia MAO-B, nghién clru dugc thuc hién véi
muc tiéu xac dinh cac diéu kién tdi uu cho quy trinh
biéu hién enzyme nay.
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2. VAT LIEU VA PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Chung ndm men Pichia pastoris KM71 mang vector
biéu hién pPIC3.5K mang gen ma héa enzyme MAO-B
ngudi. Moi trudng cam (ng biéu hién ndm men P.
pastoris dugc khao sat bao gom BMMY (buffered
methanol-complex medium); BMM (buffered
minimalmethanol). Cac moitrudng nudi cay ban dau
cho ndm men dé tang sinh khdi la BMGY (buffered
glycerol-complex medium); BMG (buffered Minimal
Glycerol) c6 thanh phan dinh dudng tuong ty moi
trudng cam ng, ngoai trir methanol dugc thay thé
bang glycerol 10%. Cac méi trudng nudi khdi dong la
MD (Minimal Dextrose), YPD (Yeast Extract Peptone
Dextrose Medium) [3].

2.2. Phuong phap nghién ctru
2.2.1. Xay dung dudng cong sinh trudng

Chling gbéc P. pastoris dugc cay trén moi trudng
thach MD va U & nhiét d6 30°C trong vong 48 gig. Sau
do6, khuén lac dugc chuyén vao moi trudng long YPD,
nudi ldc & téc do 250 vong/phut & nhiét dé 30°C.
Theo d6i OD_ , theo thai gian.

2.2.2. Khdo sgt mét sé diéu kién nubi cdy, cam ung
va ndng dé methanol

Chuing goc tir moi truong YPD duge chuyén vao binh
l&c c6 vach chira mdi trudng tdng sinh khdi (BMG
hodc BMGY), ldc 250 vong/phut & 30 °C trong 60 gid.
Sinh khéi dugc li tam 4000 vong/phat trong 10 phat
va chuyén vao binh lac cé vach chita cac moi trudng
cam tng (BMM hoac BMMY), nudi @ diéu kién tuong
tu. Mdi mdi trudng dugc cam (ng bang methanol
dén ndng dd 0,25%, 0,5% va 1% mbi 12 gid, trong
72 gio. O mdi didu kién khao sat, tién hanh do céac
théng s6 sau: sinh khéi (phuong phap can), nong dé
protein (phuong phap Bradford), hoat tinh MAO-B
(phuong phéap sir dung co chat benzylamin).

2.2.3. Po hoat tinh enzyme MAO-B bang phuong
phép do quang phé vdi co chét benzylamin

Hoat tinh enzyme dugc xac dinh bang phuong phap
do quang va theo ddi téc do tao thanh benzaldehyd
& budc séng 250 nm (e = 12800 MZ'.cm@'). Bon vi
hoat tinh enzyme dugc quy udc la 1 U = s6 pmol san
pham tao thanh mébi phut.

2.2.4. Khao sat thdi gian cam ung

Cac khoang thai gian cam (ng dugc khao sat bao
gébm: 24 gid (1 ngay), 48 gid (2 ngay), 72 gid (3 ngay),
96 giv (4 ngay), 120 gid (5 ngay) va 144 gid (6 ngay).
O mbi diéu kién khao sat, tién hanh do cac thong s
sinh khaGi té bao, nong do protein, hoat tinh MAO-B.

2.2.5. Khgo s&t diéu kién phé té bao

Sinh khéi t€ bao dugc dugc trén vdi dém pha té bao
(50 mM NaPipH 7,4, 1 mM EDTA, 5% glycerol, 1 mM
PMSF, 30 uM DTT) va dudc pha bang phuong phap

nghién bi & tdc d6 2500 vong/phut. Cac diéu kién
pha té bao dugc khao sat bao gom: thoi gian pha lan
lugt 4, 6, 8 phut — thdi gian nghi trong da lan luot 8,
10 phat-s6 chu ky lan lugt 4, 6, 8 chu ky.

Dich néi bao thu dugc & mbi dieu kién khao sat dugc
ly tdm & 4000 vong/phut trong 10 phut & nhiét dé
5°C, do néng d6 protein trong phan dich noi.

2.3. Tai t6 hgp MAO-B ngudi trén Pichia pastoris
2.3.1. Phu'ong phap dién di SDS-PAGE

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

2.3.2. Biéu hién va tinh ché MAO-B

Té€ bao thu dudgc tir qua trinh nubi cdy dugc pha vd
theo di&u kién t8t nhat da khao séat. Hon hgp dugc
loc qua mang loc 25 pm dé loai bd hat thly tinh.
Dich loc dugc ly tam & 4000 vong/phut dé loai bd céac
manh v& L&n, thu dich ndi va tiép tuc ly tdm vdi luc
70000¢g trong 45 phut ¢ 5°C dé thu dugc can mang té
bao. Can mangté bao phan tan trong dém HIGH-QA,
thém triton X-100 dén nong dé cudi cung la 0,5%,
khudy & 4 °C trong bdng tdi trong 30 phut. Dich triton
dugc ly tdm véi lue 70000 g trong 30 phut, thu phan
dich néiva nap vao cdt HiTrap Q FF. Rtra cot vdi dém
HIGH-QA (25 mM KPi pH 7,0, 20% glycerol (+0,8%
OG%) sau do rira vGi dém rira gidi c6 ndong dé HIGH-
QB (250 mM KPi pH 7,0, 20% glycerol (+0,8% OG%)
téang dan tlr 0% dén 100%.

Céac phan doan protein sau chay cot dugc ti€n hanh
dién di SDS-PAGE trén gel polyacrylamide 12% theo
phuong phap Laemmli dé xac dinh phan doan tap
trung MAO-B nhiéu nhat.

3.KET QUA

3.1. Xay duwng dwong cong sinh truéng

Chung goc P. pastoris moc tot trén thach MD & nhiét
dd 30 °C trong 48 gio nhu' Hinh 1.

Hinh 1. Chlng géc P. pastoris dugc cay trén thach
MD u & nhiét do 30 °C trong 48 gio
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Nubi P. pastoris biéu hién MAO-B trong moi truong
YPD, 30 °C, theo d6i OD mdi 2 gid' trong 12 gi& dau
va moi 5 gid trong khoang thoi gian ti€p theo ta thu
dugc duong cong sinh trudng nhu Hinh 2.
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Hinh 2. DPudng cong sinh truwdng vi khuén P.
pastoris tinh theo OD

N&m men P. pastoris dugc nudi & nhiét do 30 °C
trong moi trudng YPD c6 pha tiém an trong 4 gid dau
va pha tang trudng trong vong 8 gio ti€p theo. Pha
can bang kéo dai trong khoang 12-27 gi va budc vao
pha chét tirkhoang 32 gid. OD,, cao nhat trong su6t
qua trinh nudi cay ghi nhan dugc la 9,63 sau 27 gid
nudi cay.

Khao sat méi trudng tang sinh khéi, moi truong cam
*rng va nbng do methanol cam ng

Sinh khoi té€ bao va néng do protein & moi truong

Bang 2. Sinh khéi, ndng dé protein va hoat tinh
MAO-B ngudi tai t8 hgp trong cac thdi gian cam rng

khao sat
Thaoi gian . - - - - -
cam ting 24 gi0 | 48gi0 | 72gi0 | 96gi0 [120gi0| 144 gio
Lan1| 1,75 | 1,69 | 1,53 | 1,67 | 1,75 | 1,58
S'”?g')‘hc" Lan2| 1,40 | 1,78 | 1,66 | 1,51 | 1,63 | 1,76
Lan3| 1,63 | 1,65 | 1,71 | 1,53 | 1,58 | 1,65
- lwan1] 1,13 | 269 | 220 | 232 | 3,36 | 2,37
Noéng do
protein [Lan2| 1,09 | 2,51 | 2,32 | 2,45 | 3,35 | 2,46
/mL)
(me/mb) [\ 23] 0,84 | 2,63 | 258 | 1,93 | 353 | 2.66
| Lan1|762,89|604,10| 533,79 | 552,54 | 622,85 | 450,59
Hoat tinh
MAO-B | L&n 2 |743,55| 600,59 | 499,80 | 573,05 | 614,06 | 462,30
L)
WD) 1 ana | 750,96 | 590,04 | 503,32 | 590,63 | 642,77 | 528,52

* Khao sat thdi gian pha té bao

K&t qud ndng dd protein do bang phuong phap
Bradford thu duoc sau khi khdo sat cac diéu kién
pha té bao dugc thé hién & Bang 3. Diéu kién pha
té bao trong 6 phut, nghi 10 phut trong vong 6 chu ki
dugc chon dé biéu hién vi ndng do protein trong dich
phé té bao la cao nhat.

Bang 3. Nong dé protein & cac diéu kién duoc

BMGY - BMMY L6n hoh so v6i mai trudng BMG - BMM khao sat
nhung hoat tinh enzyme & méi truong BMG - BMM n A )
\ PN A 2 P N y L Nong dé protein
cao hon va cao nhat d néng d6 methanol cam ung Diéu kién khao sat (mg/mL)
0,5% (Bang 1). g
Bang 1. Sinh khai, néng do protein va hoat tinh Lan|lan2|lan3
enzyme MAO-B tai t6 hop trong cac mdi trudng va 4chuki| 0,11 | 0,13 | 0,15
néng dé chat methanol khao sat Pha A’, phut, nghitrong da 6chuki| 0,29 | 0.26 | 0.26
8 phut
Mf)' BMG-BMM BMGY-BMMY 8chuki| 2,52 | 2,17 | 2,06
truong -
4chuki| 0,36 | 0,38 | 0,38
Nong do . . 0 0 o | 10 Phé 6 phut, nghi trong dé -
metanol 0,25% | 0,5% 1% |0,25%| 0,5% | 1% 10 phit 6chuki| 3,41 3,98 | 4,76
Sinhkhéi | Lan1 | 1,15 | 1,44 | 1,42 | 6,44 | 6,79 | 6,25 8chuki| 3,46 | 3,42 | 4,50
(8) an2 | 1,12 | 1,60 | 1,52 | 6,28 | 6,63 | 6,32 4chuki| 1,26 | 1,51 | 1,26
Pha hut hit A N
Lan3 | 1,19 | 1,35 | 145 | 6,20 | 677 | 0,39 10‘2& ut,nghitrongdale o il 1,06 | 2,14 | 1,80
Nongdo | Lan1| 0,50 | 2,26 | 0,18 | 4,05 | 6,27 | 3,42 8chuki| 2,26 | 2,08 | 1,80
protein " .
(me/mL) |2 | 047 | 231 | 021 |376| 646 |39 | 35 Bigu hién va tinh ch& MAO-B béng quy trinh
Lan3 | 054 | 251 | 023 | 373 | 6,33 | 4,21 v&i cac diéu kién khao sat tdi wu
H;igugh Lan1| 30,24 |572,81|258,81|5651|11381/88,14| 5, , pis hign
| an2 | 29,01 |524,71| 269,85 | 57,34(110,35| 51,60 . » A U .
(U/L) Ching goc dugce nudi trén moi trudng thach MD &
Lan3 | 31,48 |512,53| 269,41 |56,79106,71|50,37| nhiét dd 30°C trong 48 gid. Khuan lac dugc chuyén

* Khao sat thoi gian cam &ng

Sinh khdi gilta cac thoi diém cam (ng khac nhau
khéng c6 su khac biét dang ké. Thai diém cam ung
24 gio dugc chon vi ty lé hoat tinh enzyme MAO-B so
véi ndng dé protein dat cao nhat (Bang 2).

vao méi truong YDP, l&c 250 vong/phut & nhiét do
30°C trong vong 8 gid. Cay chuyén tir méi trudng YPD
vao binh l&c cé vach 2 L chira 330 mL méi trudng
BMG, lac 250 vong/phut & nhiét dd 30°C trong vong
60 gi®d. Sinh khéi dugc li tdm 4000 vong/phut trong
10 phut va chuyén vao binh lac cé vach 2 L chira

2 Crossrefd 260
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165 mL cac moi truong cam ng BMM, duoc cam ung
bang metanol dén ndng dd 0,5% trong vong 24 gid.

3.2.2. Tinh ché

Cén mang té& bao dugc x{ ly véi Triton X-100. Sau khi
tinh ch& MAO-B vd&i cot HiTrap Q FF, cac mau dich
chay cot dugc tién hanh dién di SDS - PAGE (Hinh 3).

TE: Triton extract
FT: Flow through

W: Wash
F1-F10: Fraction chay tir
10% - 100% HIGH-QB
“ MAO-B 59.7 kDa
-
8
%
2 “
20
-
il
Tris Glyeing .~
420% e

Hinh 3. K&t qua dién di SDS - PAGE cac mau chay
c6t trong qua trinh tinh ch& MAO-B t4i t6 hgp bang
cO6t HiTrap Q FF

M: Thang chuén protein; TE: dich triton trudce khi qua
c6t; FT: Dich triton sau khi chay qua c6t; W: dém
HIGH-QA rira cot sau khi chay dich Triton; F1-10:
dém chay véi ty & HIGH-QB t&r 10-100% (F1: 10%;
F2: 20%, F3: 30%; F4: 40%; F5: 50%; F6: 60%; F7:
70%; F8: 80%; F9: 90%; F10: 10%).

MAO xuét hién & phan doan TE va gan nhu khong xuat
hién & phan doan FT va W. Khi rlra giai v&i ndéng do
HIGH-QB tadng dan, MAO-B bat dau xuét hién & phan
doan HIGH-QB 30%. Phan doan chira HIGH-QB 30%
va 40% rira giai dugc phan l&n lwugng MAO-B ¢ trong
c6t. MAO-B & phan doan F3, F4 dugc c6 dac thu dugc
500 pL va c6 hoat tinh khodng 9983 U/L. Toan b6 qua
trinh tinh ch& enzym MAO-B téi t6 hgp tir dich pha
té bao dén san pham cudi cung da dugc theo déi va
danh gia hiéu suat qua tirng giai doan (Bang 4).

Bang 4. Bang tong hop hiéu suat tinh ché MAO-B
qua cac giai doan

Thé Nbéng Téng Hoat Téng Hoat Hiéu
tich ddo protein tinh hoat dé  suéat
(mL) protein (mg) (U/L) tinh riéng (%)
(mg/ (U) (U/mg)
mL)
Dichpha 4o 341 1244 770 30,8 025 100
té bao
Dich Triton 6 8,33 49,98 4367 26,2 0,52 85,06
Dichchay ¢ 483 2898 218 1,308 0,037 4,2
qua cot
F3vaF4
sau khi 0,5 5,86 2,93 9983 4,99 1,7 16,21
cb dac

Budc tinh ché so bd bang Triton X-100 da bao toan
dugc 85% hoat tinh trong khi loai bd hon mot nira

lugng protein tap. Tiép theo, budc séc ky trao déiion
da phan tach hiéu qua MAO-B, vdi phan l&n protein
tap con lai dugc tim thay trong dich chay qua cot.
Quy trinh dat dugc do tinh sach cudi cung la 6,8 lan,
v&i hoat do riéng ciia MAO-B sau c6 dac dat 1,7 U/
mg. Hiéu suét thu hoi tdng thé clia toan bd quy trinh
la 16,21%.

4.BAN LUAN

Moi truong phi'c hgp BMGY-BMMY giup P. pastoris
tang sinh khai va protein téng cao han maéi truong téi
thiéu BMG-BMM do ngudn dinh dudng ddi dao. Tuy
nhién, hoat tinh enzyme MAO-B lai cao hon & moi
trudng t6i thiéu. Didu nay c6 thé do moi trudng phic
hop wu tién tang trudng té bao, trong khi moi trudng
t8i thiéu tao “stress” nhe, kich thich té€ bao tap trung
san xuét protein tai t8 hop hiéu qua hon [4].

Nong doé methanol rat quan trong trong qua trinh
cam (ng biéu hién protein tai t6 hgp. Néu néng do
methanol qué thap cé thé dan dén su suy thodi clia
protein tai t6 hgp hodc cdm ng yéu, néu ndong do
methanol qué cao c6 thé dan dén viéc tich lay céc
cac san pham doc hai HCHO va H,0, trong qua
trinh chuyén hda methanol, gay Uc ché sy phat trién
clia té bao néu vuot qua ngudng 3,65 g/L [5]. Trong
nghién cru nay, nong dé methanol 0,5% dugc xac
dinh la t6i uu cho viéc cam ng biéu hién MAO-B.

Thoi gian cam ng 24 gio cho hoat tinh enzyme
MAO-B cao nhat, du téng lugng protein thdp hon khi
cam ung kéo dai. DPiéu nay cho thay kéo dai thdi gian
cam Ungtuy lam tang protein tdng nhung khéng déng
nghia v&i tang hoat tinh MAO-B. Nguyén nhan c6 thé
do enzyme giam hoat tinh theo thoi gian vi protease
ndi bao, oxy hda hoac gap cudn sai trong qua trinh
nudi cay kéo dai [6]. Viéc dat dugc hoat tinh enzyme
cao nhat & thoi gian cadm Ung tuong d6i ngan (24 gid)
(& mot uvu diém, giup tiét kiém thoi gian, chi phi san
xudt va co thé thu dugc enzyme vdi hoat tinh tét.

Vi MAO-B a enzyme lién két mang ty thé nén viéc pha
v t€ bao hiéu qua dé giai phong protein rat quan trong.
Nghién clru da khao sat cac chu ky pha, thoi gian pha
va thai gian nghi khac nhau bang phuong phap nghién
bi. K&t qua cho thay tang tir 4 l&n 6 chu ky (pha 6 phut,
nghi 10 phut) lam tang dang ké protein thu dugc, nhung
8 chu ky lai lam gidm nhe. Do d6, 6 chu ky la diém can
bang giira hiéu qua pha v& va bao toan protein.

Quaé trinh biéu hién MAO-B ngudi tai t6 hop quy mo
l6n da thanh céng vdi dich ndi bao sau pha té bao
dat nong do protein 3,11 mg/mL. Do MAO-B lién két
mang ty thé, Triton X-100 0,5% dugc dung dé hoa tan
enzyme tlr cadn mang, thu dugc dich Triton mau vang
sang, co thé do su hién dién cuia co-factor FAD cla
MAO-B [7]. Dich triton chtra MAO-B sau dé dugc tinh
ché bang sac ky trao ddi anion st dung cot HiTrap Q
FF. Bay la c6t chira nhya Q Sepharose Fast Flow, la
mot chét trao d6i anion manh. Viéc MAO-B lién két
tot véi cot & pH 7.0 (pH clia dém HIGH-QA) va duoc
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rifa giai bang gradient ndng dé mudi tang dan cho
thay tai pH nay, MAO-B mang dién tich 4m dua lén
dé tuong tac tinh dién vdi cdc nhdm amine bac bén
trén bé mat nhya. Su rira giai cia MAO-B & khoang
30 - 40% HIGH-QB (tuong ng khoang 75-100 mM
KPi) 1a dién hinh cho céc protein c6 mic do tich
dién trung binh trén cot trao ddi anion manh. Hinh
anh dién di SDS-PAGE cho thay su lam giau ciia mot
bang protein co kich thudc phu hgp véi MAO-B & cac
phan doan F3va F4, ching td quy trinh tinh ché budc
dau da thanh cong trong viéc loai bd mét phan céc
protein tap. MAO-B & phan doan F3, F4 dugc c6 dac
thu dugc 500 pL va cé hoat tinh khoang 9983 U/L.

5. KET LUAN

Nghién clu da khao satva xac dinh thanh cong céc
diéu kién t6i vu dé biéu hién enzyme MAO-B nguoi
tai t8 hgp trén ndm men Pichia pastoris KM71.
Céc yéu td quan trong nhu moi trudng nudi cay,
nong dé methanol, thdi gian cam &ng va quy trinh
phé té bao co hoc, da dugc khao sat dé dat hoat
tinh enzyme cao nhéat. Quy trinh tinh ché MAO-B
da dugc thuc hién thanh cong, lam tang doé tinh
sach clia MAO-B (&n 6,8 lan va dat hiéu suéat thu
hoi cudi cung la 16,2%. Budc hdoa tan mang bang
Triton X-100 déng vai trd la budc tinh ché so bd
hiéu qua, giup tang gap doéi do tinh sach ban dau
trong khi bao toan 85% hoat tinh. Ti€p d6, budc sac
ky trao d6i ion da phan tach hiéu qua MAO-B khdi
céac protein tap con lai, mang lai ché pham cudi cé
hoat do riéng cao dat 1,7 U/mg.

*kk

Nghién clru nay thuc hién véi sy tai trg ctia Dai hoc
Qudc Gia TPHCM ma s6 36-2024-44-01.
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