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TOM TAT

Eugenol oxidase (EUGO) 1a enzyme thudc ho enzyme vanillyl alcohol oxidase, c6 kha nang xtc tac
phan rng oxi hoa vanillyl alcohol thanh vanillin — huong li¢u tao mui vani dugc sur dung rong rai trong cong
nghiép thuc phdm, m§ phidm va dwoc phdm. EUGO dd dugc tao dong, biéu hién trong vi khuin E. coli
TOP10 va dugc tinh sach bing ki thuat sic ki trao dbi anion Q-Sepharose nhung d6 tinh sach thip. Nhim
ci thién hiéu sudt qua trinh tinh sach EUGO, trong nghién ciru nay, ching t6i tao dong va biéu hién EUGO
trong vi khuén E. coli Tunetta thong qua vector pET-28a. Két qua phén tich sy biéu hién protein trong te
bao E. coli mang gen EUGO & mot s6 diéu kién cam ing biéu hién khac nhau cho thdy EUGO biéu hién t&t
& pha tan khi dugc cam (ng & nhiét dd 25°C véi nong do IPTG 0,1 mM trong thoi gian 6 gid. Protein
EUGO dugc tinh sach bﬁng ki thuét sic ky ai luc ¢ dinh ion Ni2+-NTA agarose va dugc khao sat hoat tinh
enzyme in vitro. Enzyme EUGO sau khi dugc tinh sach c¢6 hoat tinh riéng cao hon ché phdm enzyme truée
tinh sach gén 4 1dn. Dic biét 1a phuong phép tinh sach dya trén His-tag cho EUGO c6 d6 tinh sach cao hon
gp 2,5 lan so v6i phuong phap tinh sach Q-sepharose ciia nhém nghién ciru trude day. Két qua nay cho

thiy qua trinh tinh sach enzyme EUGO da duogc cai thién dang ké.

Tiwr khoa: Eugenol oxidase, E. coli, pET-28a-EUGO, vanillin, sdc ky ai lyc ¢6 dinh ion

MG PAU

Vanillin 1a mdt loai huong li€u ¢6 mui vani
duogc str dyng trong cac linh vuc khac nhau nhu
thyc phdm, m§ phdm va dugc pham (Peretti et al.,
2017; Shyamala ef al., 2007). Vanillin c6 thé dugc
chiét xuit tir hat cua cdy hoa lan Vani planifolia
hodc dwgc san xuit bing tong hop héa hoc tir
nhitng nguyén liéu nhu lignin, eugenol... Tuy
nhién, ngudn cung cap vanillin ty nhién thi c6 gioi
han trong khi ngudn cung cép thong qua tong hop
héa hoc lai c6 nhitng nhugc diém nhu st dung
nhiéu hoéa chit va dung méi doc hai trong qua
trinh téng hop ddng thoi san phidm vanillin sinh ra
¢6 thé 1dn nhiéu san phidm phy khong mong mubn
din dén chi phi tinh sach cao (Walton et al.,
2000). Do d¢, viéc tong hop vanillin bang phuong
phép sinh hoc, ching han nhu sir dung enzyme tai
td hop, c6 thé dugc xem la mot giai phap bd sung
hoac thay thé dé san xuit vanillin dat chét luong,
dé thyc hién, it chi phi va than thién v&i moi
truong (Winter et al., 2012).

Eugenol oxidase (EUGO) - enzyme dugc ma
hoa boi gene eugo c6 ngudn gbe tir chung vi khuin
Rhodococcus Jostii RHA1 (Nguyen et al., 2016)
thudgc ho vanillyl alcohol oxidase, c6 kha ning xuc
tac phan ung oxy hoa vanillyl alcohol thanh vanillin
(Fraaije et al, 1998; Leferink et al, 2008). Gene
eugo da dugc chén vao vector pPBAD/myc-HisA tao
ra plasmid pEUGOA. Enzyme EUGO di dugc biéu
hién trong vi khuén E. coli TOP10 va duoc tinh sach
b%mg ki thudt sic ki trao ddi anion Q-Sepharose
nhung d¢ tinh sach (thé hién qua su thay ddi hoat
tinh riéng) cta enzyme EUGO chi tang 1,6 1an (Jin et
al., 2007; Winter et al., 2012). Nhiam cai thién hiéu
sudt qua trinh thu hdi va d¢ tinh sach cia EUGO
huéng dén sir dung enzyme nay trong tong hop
vanillin, trong nghién cru nay, ching t6i tao dong
trinh ty ma hoa protein EUGO vao vector pET-28a
va kiém tra sy biéu hién cia EUGO trong chung E.
coli Tunetta (Taylor, 2012). Protein EUGO dugc
tong hop & dang dung hop v6i polyhistine (His)s
duoc tinh sach bang ky thuat sic ky i luc ¢ dinh
jon kim loai v6i ¢t Ni*'-NTA agarose va dugc khao
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sat hoat tinh enzyme in vitro.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Plasmid pEUGOA mang trinh tu eugo (1581 bp)
mi hoéa cho protein EUGO c¢6 ngudn gbc tir
Rhodococcus jostii RHAI, hai dau trinh tu gene
eugo c6 vi tri nhan biét ciia enzyme cat gidi han
HindIll va Ndel (Jin et al., 2007). Vector pET-28a
(Novagen) mang gene khang kanamycin va trinh ty
gene ma hoa cho chudi oligopeptide gdm 6 histidine
(6xHis) hd trg sy nhan biét va tinh sach protein tai td
hop. Hai ching vi khuan E. coli bao gdbm E. coli
TOP10 (Invitrogen) dugc st dung dé nhan ban
plasmid va E. coli Tunetta dugc dung dé biéu hién
protein muyc ti€u (Taylor, 2012). Vanillin va vanillyl
alcohol (Sigma) dugc sir dung dé x4c dinh hoat tinh
eugenol oxidase.

Phwong phap

Tao dong trinh tw mda hoa eugenol oxidase (EUGO)
vao vector pET28a

Plasmid pEUGOA dugc cét véi HindIIl va Ndel
va san pham cit duoc dién di trén gel agarose 1%.
Phan doan eugo duogc cit tir gel, tinh sach bﬁng
GeneJET Gel Extraction Kit (Thermo Scientific) va
chén vao vector pET-28a da dugc cit m& vong & vi
tri HindIIl va Ndel dé tao thanh plasmid pET-28a-
EUGO. Hdn hop phan tmg ndi dwoc bién nap vao té
bao kha nap E. coli TOP10 va duogc trai trén dia LB
¢6 bd sung kanamycin (50 pg/mL). Cac thé bién nap
E. coli TOP10/pET-28a-EUGO dugc sang loc bang
phan tng PCR khuén lac véi mbéi RhEUGO-F (bit
cap dac hiéu vdi trinh ty gene muc ti€u) va mdi T7
terminator (bét cap dac hiu véi trinh ty vector pET-
28a). Khuan lac cho két qua PCR duong tinh dwoc
lva chon dé tach plasmid bﬁng GeneJET Plasmid
Miniprep Kit (Thermo Scientific). Plasmid pET-28a-
EUGO dugc kiém tra kich thugc bang phan tng cat
vGi enzyme cat gioi han HindIIl va Ndel.

Kiém tra sw biéu hi¢n ciia protein EUGO trong té
bao vi khuan E. coli Tunetta

Mot khuén lac don cua chung E. coli Tunetta
mang plasmid pET-28a-EUGO dugc nudi qua dém &
37°C trong 1 mL méi truong LB c6 bd sung
kanamycin (50 pg/mL) va chloramphenicol (34
pg/mL). Chuyén 0,1 mL dich nuéi ciy trén vao 30
mL moéi truong LB c6 chua kanamycin va
chloramphenicol, nudi cay lic 200 vong/phit & 37°C
cho dén khi ODgq dat 0,6 — 0,8 thi bit ddu cam tng
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biéu hién protein EUGO bang IPTG véi ndng do
cudi lan luot 13 0,25 mM va 0,1 mM ¢ 25°C trong 6
gio va 16 gio. Sau do, phan sinh khéi té bao dwoc
thu nhan bang cach ly tim véi toc do 6000 vong/phut
trong 5 phut va dugc huyén phu lai trong dém ly giai
(Tris-Cl1 50 mM, imidazole 10 mM, NaCl 300 mM,
DTT 5 mM, glycerol 5%, pH 7,5). Té bao dugc pha
v& bang song siéu 4m trong d1éu kién lanh. Dich té
bao ly giai chira protein tong s6 dugc ly tim va phan
dich noi chira protein tan dugc thu nhan. Dung dich
chira protein tan dugc chia 1am 2 phéan: phan thir nhat
duoc str dung de kiém tra sy biéu hién ciia protein tai
to hop trong té bao vi khudn E. coli Tunetta bang
dién di SDS-PAGE, phan thir hai dugc sir dung dé
tinh sach protein tai to hop bé'mg sdc ki 4i lyc ¢ dinh
ion va xac dinh hoat tinh enzyme in vitro cia EUGO.

Tinh sach protein EUGO tdi t6 hop c6 gin dudi
His-tag bang sac ki di luc co dinh ion

100 pL dich Ni**-NTA agarose (Thermo
Scientific) dugc ly tdam 13000 vong/phut trong 2
phut & 4°C. Phén resin léng bén dudi duge thu nhan
va tai huyén phu trong 1 mL dém ly giai (Lysis
Buffer), hén hgp tao thanh dugc ly tam 13000
vong/phut trong 2 phut & 4°C va phan dich ndi dwoc
loai bd. Dich protein tan dugc U véi Ni*-NTA
agarose di chudn bi & budc trén trong 1 gid & 4°C.
Hdn hop nay duoc cho vao cot. Protein gin véi Ni*'-
NTA agarose luu lai trén cot dugc rira véi dém rira
(Tris-Cl 50 mM, imidazole 20 mM, NaCl 300 mM,
DTT 5 mM, glycerol 5%, pH 7.5). Dich rira giai
dugc thu nhan dé dién di kiém tra c6 su thit thoat
protein muc tiéu trong qua trinh rira giai hay khong.
Sau do, thoi giai protein muc tiéu vai dém thoi giai
(Elution Buffer) (Tris-Cl 50 mM, imidazole 300
mM, NaCl 300 mM, DTT 5 mM, glycerol 5%, pH
7,5). Cac phan doan protein thoi giai dugc trit ¢ -
20°C va dugc kiém tra bang dién di SDS-PAGE.
Phan doan thoéi giai c¢6 chira protein muc ti€u dugc st
dung dé xac dinh hoat tinh enzyme in vitro cua
EUGO.

Xdc dinh hoat tinh in vitro ciia EUGO

Hoat tinh ctia eugenol oxidase dugc xac dinh
dya trén sy oxy hoda co chét vanillyl alcohol thanh
san pham 14 vanillin (Jin et al., 2007). Thuc hién
phan (mg nhu sau trong diéu kién t6i: cho 3,56 mL
vanillyl alcohol 0,5 mM (dugc pha trong dém Tris-
Cl 50 mM, pH 7,5) vao éng nghiém va u & 35°C
trong 5 phat, sau d6 bd sung dich enzyme (10 pL
dich enzyme tho hodc 40 uL dich enzyme tinh sach),
cubi cing thém dung dich dém Tris-Cl 50 mM (pH
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7,5) cho du thé tich 3,6 mL va & hdn hop phan tng ¢
35°C trong 15 phiit. B6 sung 400 uL NaOH 1 N, lic
déu va do mat do quang & budc séng 340 nm. Thuc
hién dong thoi mau ddi chimg véi enzyme bét hoat.
Moi thi nghiém dugc lap lai ba lan. Hoat d6 eugenol
oxidase (UI) dwoc dinh nghia 14 s§ microgram (ug)
vanillin sinh ra do sy oxy héa vanillyl alcohol boi 1
mL dung dich hay 1 mg hdn hgp chira eugenol
oxidase trong 1 phat & nhiét do6 35°C, pH 7,5. Ham
lugng protein (ng/mL) trong cdc mau enzyme tho va
enzyme tinh sach dugc xac dinh bang phwong phap
Bradford (Bradford, 1976).

KET QUA VA THAO LUAN

Tao dong trinh ty ma hdéa eugenol oxidase
(EUGO) vao vector pET28a

DPoan trinh tu eugo dugc thu nhan tur plasmid
pEUGOA thong qua phan tng cit véi HindIII va
Ndel va duge nbi vao vector pET-28a da cét mo
vong v6i hai enzyme trén. Hon hop phan tng ndi
duoc bién nap vao té bao kha nap E. coli TOP10.
Két qua sang loc dong té bao E. coli TOP10 mang
plasmid pET-28a-EUGO bang phan tmg PCR khuén
lac v6i mdi RhEUGO-F va T7 terminator (Hinh 1)
cho thdy sin pham nhan ban & phan tng sir dung

Hinh 1. Phan tich san pham PCR nhan ban gen EUGO tryc
tiép tiv khuan lac E. coli TOP10 d& dwoc bién nap véi san
phdm néi tao plasmid pET-28a-EUGO.1 va 2. Béi chirfng
am, 3. San pham PCR khuén lac, 4. Thang DNA chun 1kb.

Sw biéu hién cia protein EUGO trong E. coli
Tunetta

DPé kiém tra sy biéu hién cua protein EUGO
trong E. coli Tunetta, t& bao E. coli Tunetta/pET-
28a-EUGO dugc nudi cdy ¢ 25°C va cam ung véi
IPTG 0,25 mM trong 6 gid va 16 gio. Protein tong s6
va protein tan dugc kiém tra bang dién di SDS-
PAGE. Két qua m6 ta & Hinh 3 cho thiy cac mau
protein tong s6 (Hinh 3, giéng 3 va giéng 6 tinh tir
trai qua) va protein tan (Hinh 3, giéng 4 va giéng 7

DNA khuin lac lam khuon cho ra mét vach bang co
kich thude 16n hon 1500 bp va nho hon 2000 bp khi
so sanh voi thang DNA chuan (Hinh 1, giéng 4),
twong ung véi kich thude du doan ctia san pham
nhan ban la 1685 bp (Hinh 1, giéng 3). Trong khi d6
khong c6 su xuét hién ciia vach san phim & vi tri nay
& hai giéng d6i chimg am st dung nudc cit hodc
plasmid pET28a thay cho DNA khuén lac (Hinh I,
giéng 1 va giéng 2).

Khuén lac cho Kkét qua PCR duong tinh dugc lya
chon dé tach plasmid pET-28a-EUGO. Két qua kiém
tra kich thuéc ciia plasmid pET28a-EUGO bing
phan tmg cat véi HindIIl hodc voi HindIIl va Ndel
(Hinh 2) cho thay san phdm cit v6i HindIII cho mot
vach nam trong khoang giita hai vach 6000 bp va
8000 bp khi so sanh véi thang DNA chuin (Hinh 2,
giéng 4), twong tng véi kich thuéc dy doan cua
plasmid pET-28a-EUGO 1a 6885 bp (Hinh 2, giéng
2). Bén canh d6, san phim cit v6i HindIII va Ndel
cho hai vach: mgt vach twong rng v6i kich thudce cua
doan trinh tu eugo (1581 bp), vach con lai twong Gng
v6i kich thudce cuia vector pET-28a sau khi cét (5304
bp) (Hinh 2, giéng 3). Két qua nay cho thdy ring
doan trinh ty eugo dd dugc tao dong thanh cong vao
vector pET-28a tao thanh plasmid tai t& hop pET-
28a-EUGO.

8000 bp
6000 bp
5000 bp

2000 bp
1500 bp

Hinh 2. Phan tich san phdm clia phan tng cét plasmid pET-
28a-EUGO bang enzyme cét gi¢i han.1. Plasmid pET-28a-
EUGO, 2. San pham phan (rng cét plasmid pET-28a-EUGO
v6i Hindlll, 3. S&n phadm phan (rng cat plasmid pET-28a-
EUGO véi Hindlll va Ndel, 4. Thang DNA chuén 1kb

tinh tir trai qua) tu chung E. coli Tunetta/pET-28a-
EUGO duoc cam tmg IPTG déu co xudt hién mot
vach twong ung kich thudc duy doan cia protein
EUGO 1a 61,4 kDa khi dugc so sanh véi thang
protein chuan (Hinh 3, giéng 5 tinh tir trai qua).
Trong khi d6, cic mau protein tong s6 (Hinh 3, giéng
1 va giéng 8) va protein tan (Hinh 3, giéng 2 va
giéng 9 tinh tir trai qua) dugc thu nhén tir chung E.
coli Tunetta mang vector pET-28a-EUGO khong
cam ung IPTG khong cho vach co6 kich thude tuong
tu. Khi tang thoi gian cam Ung tir 6 gio 1én 16 gio,
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mirc d biéu hién ctia protein EUGO chi ting khoang
1,2 lan, trong d6 protein EUGO ¢ dang tan vin
chiém mot ty 1& twong tu (khoang 25% protein tong
s0) nhu khi dugc biéu hién cam tmg trong 6 gid. Do
vdy, chiung toi chon thdi gian nudi cdy cam (g
trong 6 gio' & nhiét do 25°C dé tién hanh cac khao sat
tiép theo nham cai thién hiéu suit thu nhén protein
EUGO ¢ dang tan.

Su biéu hién cua protein EUGO dugc mo ta &
Hinh 3 cho thiy mic du lugng miu duoc ding dé
dién di 1a nhiéu gip d6i nhung cuong do sang cua
vach protein EUGO ¢ cac mau protein hoa tan (Hinh
3, gleng 4 va giéng 7 tinh tir trai qua) van thip hon
nhiéu so voi cua vach protein tuong ung ¢ mau
protein tong s6 (Hinh 3, giéng 3 va giéng 6 tinh tir
tréi qua), hay noi cach khac 1a van con mot lugng 16n
protein EUGO dugc biéu hién ¢ dang khong tan
(chiém khoang 75% EUGO trong mau protein tong
s6), ma kha ning 1a do protein EUGO da dugc biéu
hién quéa mirc, lam xuét hién tuong tac ki nude giira
céc phén tir chua kip gdp nép dan dén lam sai léch
qué trinh hinh thanh ciu tric khong gian ty nhién
cua protein EUGO va lam céc protein dinh vao nhau

1

pET-28a-EUGO
pET-28a-EUGO  IPTG 0,25 mM
I 1 I 1
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178 L
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Tinh sach va khdo sat hoat tinh xuc tic in vitro
ctia enzyme EUGO

Protein hoa tan dwgc thu nhén tir dich nu6i céy
té bao vi khuan E. coli Tunneta/pET-28a-EUGO

564

Pham Thi My Binh et al.

tao protein thé vui. Do dé, chiing t6i tiép tuc khao sat
su biéu hién protein EUGO & ndng d6 chat cam tmg
IPTG thap hon (0,1 mM) dé d4nh gia liéu sy thay doi
nay c6 giup cai thién kha nidng tan cia protein
EUGO duoc biéu hién trong chung vi khudn E. coli
Tunneta/pET28a-EUGO & diéu kién nhiét d6 va thoi
gian cam ung trén.

Két qua dién di SDS-PAGE duoc mé ta & Hinh
4 cho thdy cuong d6 sang cua vach protein EUGO c6
trong 8 uL méu protein hoa tan (Hinh 4, giéng 1 tinh
tir trai qua) twong duwong véi cua vach protein muc
tiéu co trong 4 pL mau protein tong sb (Hinh 4,
giéng 2 tinh tir trai qua), chimg to khi giam ndng do
chét cam g IPTG tir 0,25 mM xudng 0,1 mM ty 1&
protein EUGO biéu hién ¢ dang hoa tan da ting lén
(tir 25% 1én 50% luong EUGO trong mau protein
tong sb). Nhu vay, viéc giam ndng do cta chat cam
ung IPTG da gop phan cai thién tinh tan cua protein
EUGO. Do @6, diéu kién nuéi cdy cam tng & 25°C
trong 6 gio v6i IPTG 0,1 mM dugce lya chon dé nuoi
cdy biéu hién protein EUGO cho thi nghiém tinh
sach protein EUGO tai t6 hop bang sic ki ai luc ¢
dinh ion kim loai.

I
pET-28a-EUGO
IPTG 0,25 mM
I 1

pET-28a-EUGO
I

TS T

..

e S

Hinh 3. Kidm tra sy biéu hién cla protein EUGO trong E. coli Tunetta/pET-28a-EUGO khi dwoc cam tng voi IPTG 0,25 mM
& 25°C trong 6 gi® va 16 gior (TS: 4 uL dich protein tdng s6; T: 8 L dich protein tan). Mii tén chi protein EUGO.

sau 6 gid cam ung v&i IPTG 0,1 mM & 25°C duge
tinh sach nhu mé ta trong phan Vat liéu va Phuong
phép. Dich qua cdt, cac phan doan rura giai va cac
phéan doan théi gidi trong qua trinh tinh sach dugc
dién di SDS-PAGE. Két qua & Hinh 5 cho thdy &



Tap chi Cong nghé Sinh hoc 17(3): 561-567, 2019

phan doan thoi giai E1 va E2 (Hinh 5, giéng 6 va
giéng 7 tinh tir trai qua) c6 sy hién dién cua vach
protein nam trén vach 60 kDa khi so sanh véi thang
protein chuan va twong ng voi khdi lugng phan tir
du doan cua protein tai t6 hop EUGO la 61,4 kDa.
O cac gleng tuong tmg v&i phan doan thoi giai tiép
theo bao gom E3, E4 va E5 (Hinh 5, giéng 8, giéng

pET-28a-EUGO
IPTG 0,1 mM

TS T

P e i P

[
Thang TS T

[
i1l

9 va giéng 10 tinh tir trai qua) khong thay xuat hién
vach c6 kich thudc dwoc dy doan tuong Ung véi
protein muc tiéu. Didu nay ching to protein EUGO
da duoc thoi giai ra khoi cft hoan toan. Phan doan
E1 va E2 dugc gdp lai thanh m¢t dung dich protein
tinh sach duy nhét sir dung dé xac dinh hoat tinh
enzyme in vitro.

pET-28a-EUGO

i B 150

4

'Y

-
“h

.'*
11“15

Hinh 4. Kiém tra sw biéu hién clia protein EUGO trong E. coli Tunetta/pET-28a-EUGO khi dwgc cam (ng véi IPTG 0,1 mM
& 25°C trong 6 gi® (TS: 4 pL dich protein tdng s6; T: 8 UL dich protein tan). Mi tén chi protein EUGO.

FT wi w2 w3 Thang
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Hinh 5. Bién di SDS-PAGE cac phan doan tinh sach protein enzyme EUGO bang séc ky ai lwc Ni**-NTA agarose. FT: dich
qua cdt; W1-3: phan doan rira 1-3; E1-5: phan doan théi gidi 1-5. Mdi tén chi protein EUGO.

Két qua xac dinh hoat tinh enzyme in vitro
cua dich protein tinh sach (enzyme tinh sach) va

cua dich enzyme thé (dich protein & pha tan)
dugc mo td ¢ bang 1 cho thay hiéu suat thu hoi
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ham luwong protein 1a 13,6%, hiéu suit thu hoi
hoat tinh enzyme khoang 53,7% va dd tinh sach
cla enzyme tdng gép 3,96 1an. Piéu nay cho théy
qua trinh tinh sach protein EUGO da loai duoc
nhiéu protein tap.

Nhu vay, d§ tinh sach (purification fold) cua
enzyme EUGO dat dugc thong qua quy trinh tinh sach

Pham Thi My Binh ef al.

dya trén His-tag trong nghién ctru nay cao gép 2,5 lin
(= 3,96/1,6) so véi quy trinh tinh sach bang séc ki trao
d6i ion Q-Sepharose dwoc thuc hién bsi Winter va
cong sy (2012). Piéu d6 cho thdy chung t6i da budc
d4u thanh cong trong viée cai thién qua trinh tinh sach
enzyme EUGO thong qua viéc sir dung ki thuat sic ki
4i lyc ¢6 dinh ion Ni*'-NTA agarose.

Bang 1. Ham Iwong, hoat tinh va dé tinh sach ctia enzyme EUGO.

Téng ham lwong

Téng hoat tinh

Hoat tinh riéng

Thanh phan D6 tinh sach
P (mg) (uI) (Ulimg) : ;

Enzyme tho 0,106 27,55 259,06 1

Enzyme tinh sach 0,014 14,78 1026,67 3,96

KET LUAN

Trong nghién ctru nay, ching toi da tao dong va
biéu hién vugt muc protein EUGO trong E. coli
Tunetta & mot sb didu kién cam tng khac nhau vé
thoi gian va ndng d6 chit cam tmg. Két qua khao sat
cho thdy rang protein EUGO biéu hién hau hét ¢ pha
tan va co6 hoat tinh khi dugc cam tng boi IPTG 0,1
mM & 25°C trong 6 gio. Enzyme EUGO dugc tinh
sach bé’mg ky thuat sic ki 4i luc ¢b dinh ion Ni'*-
NTA agarose c6 do tinh sach gan 4 lan. Két qua
nghién ctru nay 14 co s& dé chung t6i c6 thé tién hanh
nhitng nghién ctru tiép theo véi mong mudn t6i wu
hoéa qua trinh tinh sach enzyme EUGO va ung dung
enzyme nay trong san xuét vanillin.

Loi cdm on: Cam on gido suw Marco W. Fraaije, Pai
hoc Groningen, Ha Lan da gui tang plasmid
PEUGOA duoc sir dung trong nghién cuu nay.
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CLONING, EXPRESSION AND ENZYMATIC CHARACTERIZATION OF
RECOMBINANT EUGENOL OXIDASE (EUGO) IN ESCHERICHIA COLI

Pham Thi My Binh, Le Hai Yen, Tran Quoc Tuan, Nguyen Thi Hong Thuong
University of Science, Vietnam National University, Ho Chi Minh City

SUMMARY

Eugenol oxidase (EUGO), a member of the vanillyl alcohol oxidase family, catalyzes the oxidative
reaction of vanillyl alcohol to vanillin. This compound is responsible for the vanilla aroma and is widely used
as a flavoring agent in food, cosmetics, and pharmaceuticals. Previously, EUGO was cloned and expressed in
E. coli TOP10, and purified by anion-exchange chromatography with Q-Sepharose resin but the purification
factor was low. To improve the efficiency of the EUGO purification, in this study, we cloned eugo gene into
pET-28a vector and expressed it in E. coli Tunetta. The SDS-PAGE analysis of protein extracts obtained from
E. coli expressing EUGO under different induction conditions showed that EUGO was expressed mostly in the
soluble fraction at 6 hours after induction with 0.1 mM IPTG at 25°C. EUGO was purified by
immobilized—metal affinity chromatography with Ni*’-NTA agarose and the in vitro enzymatic activity was
characterized. The specific activity of purified EUGO was nearly 4-fold higher than that of the crude enzyme
sample. In particular, the enzyme preparation produced by the purification method based on Ni-NTA affinity in
this study was 2,5-fold more pure than that produced by Q-sepharose purification method described previously.

Keywords: Eugenol oxidase, E. coli, pET-28a-EUGO, vanillin, immobilized—metal affinity chromatography
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