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TOM TAT

Laccase 1a mot enzym c6 Ung dung cong nghiép rat rong rai. Laccase tir Trametes
versicolor 1a enzym c6 thé oxy héa khir 16n va 1a ngudn gen hap dan cho nghién ctru biéu hién
enzym. Laccase 1 tit T. versicolor 06 dugc biéu hién trong A. niger D15#26 Iccl 1.8B, véi co
chat cam ung 1a glucose, dat hoat d cao nhat 4250 U/L sau 7 ngay nudi & téc do lic 200v/phit,
pH 6. Laccase tdi to hop di duoc tinh ché nho két tiia phan doan véi ammonium sulfate 40 % -
80 % bao hoa ¢ 4 °C va sic ki trén cot Hitrap Q Fast Flow véi gradien NaCl 0 — 1 M, dat hiéu
suét thu hdi enzym 26 %, hoat do riéng 34,7 U/mg protein, tang 41,19 lan so V0'1 enzym thd.
Laccase tinh sach ¢6 khoi lugng phan tir 70 kDa, phan tng t6i uu ¢ nhiét do 45°C va pH 4.
Enzym bén trong khoang nhiét do tir 30 — 35 °C va pH 4 - 6. Cic thong s6 dong hoc cua laccase
trong phan tmg v&i ABTS 1a K, 1,35 uM; Vi 53,14 uM/phiit™; K, 10,42 x 10° s va Koo/ Kin
7,72 x 10°uM's™ cho thiy enzyme hoat dong hiéu qua trong oxy héa co chat ABTS.

Twr khod: Laccase, Trametes versicolor,Aspergillus niger D15#26, ABTS, mediator

1. PAT VAN PE

Laccase (EC 1.10.3.2) 12 mot polyphenol oxidase chira nhiéu nguyén tir dong trong trung
tdm xic tac va thuong duoc goi la polyphenol oxidase da ddng. Laccase c6 kha ning xic tic
phan @ng chuyén héa hop chat phenol thanh céc gbc quinin va sau d6 oxy héa ching thanh
quinon, phan g oxy héa gin lién voi sy khir phén tr oxy tao thanh nudc. Laccase dugc tng
dung rong rai trong cac nganh cong nghiép bao gom tay trang gidy, tdy mau cua thuéc nhugm
vai, loai bo hop chat phenol du trong rugu, khir doc méi truong, trong san xuat nhién liéu sinh
hoc...Laccase c6 the thu nhén tir vi khuén, thyc vat va con tring nhung v6i hoat tinh han che
Céc laccase trong nam dugc quan tdm nhiéu hon do kha ning xic tic ctia chiing. Céc ching tong
hop laccase trong tu nhién thudng c6 hoat tinh thap va doi hoi cdc chit cam @ng tao enzym véi
gid thanh cao. Trong thdi gian gan dy viéc san xuat laccase tdi to hop da gép phan giam di tinh
phirc tap ciia qud trinh 1én men tong hop enzym.

Cac hé thong da dugc st dung dé biéu hién laccase thanh cong cho dén nay bao gdom vi

khuan, nim men va nim soi. Laccase biéu hién trong vi khuan va nam men thuong khong cho
phép thu nhan dugc enzym hoat tinh cao do yéu cau glycosyl héa ciia cic ngudn gen nim moc.
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Hé thong biéu hién laccase trong nam soi ¢6 uu diém 1a thye hién qua trinh glycosyl hoa tuong
ty nhu ndm mdc & trang thdi tu nhién, c6 kha nang tiét ra mot luong 16n protein tai to hop. Hé
thong biéu hién nidm soi thanh cong chu yéu 1a Aspergillus oryzae, A. niger, A. sojae,
Trichoderma reseei, trong A. niger dugc xem la mét trong cic hé thong bleu hién ph bién va
thanh cong nhét [1, 2] do kha ning tong hop mot lugng 16n céc enzym tai t6 hop voi hiéu suat
cao hon so voi cdc vat chu biéu hién khdc. Cic cong bd cho rang laccase c6 thé duoc biéu hién
vo1 hiéu suét 36,6%.

Trong bai bdo nay, chung tdi trinh bay két qua vé dong théi tong hop enzym, tinh sach va
ddc tinh cua laccase tdi to hop tr A. niger D15#26 lccl 1.8B. Cdc thong s6 dong hoc phan ung
enzym (st dung co chat ABTS) ciling dugc tinh toan va thao luan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Ching A. niger D15#26 Icc1 1.8B biéu hién lccl tix T. versicolor 06, dugc cung cép bdi
Vién Cong ngh¢ sinh hoc-Cdng nghé¢ thuc pham, Pai hoc Bach khoa Ha Néi

Thanh phdn moi truong nudi cay nam moc

MTT1 (g/l) — Mbi trudong thu bao tu: NaNO; 85 mM; KCI 75 mM; KH,PO,4 136 mM; MgSO,
1 M; glucose 5 %; agar 1 % va 1 ml dung dich nguyén t vi luong (1000 X bao gdbm: ZnSO, 288
mM, H;BO, 62 mM, MnCl, 198 mM, FeSO, 278 mM, CoCl, 238 mM, CuSO, 250 mM,
Na,Mo0, 242 mM, EDTA 372 mM), pH 5.

MT2 (g/l) — Mdi trudng sinh téng hop laccase : MgSO,. 7TH,O 0,05 %; NaNO; 1 %;
KH,PO, 0,05 %; glucose 2,5 %; pepton 1 %; CuSO, 0,075 % va lml dung dich nguyén to vi
luwong, pH 6.

2.2. Phwong phap nghién ciu
2.2.1. Xdc dinh hoat do laccase voi 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS)

Dung dich phan tng enzym gdm: 850 ul dung dich dém sodium acetate 0,1 M pH 5, 100 pl
ABTS 1 mM. U hén hop nay ¢ 27 °C trong 10 phat. B sung 50 pl enzym. Tron déu hdn hop
phan g so sanh véi mau kiém chirg sau mdi phiit phan tng. Phan ung kiém ching sir dung
nude khu ion thay cho enzym

Mét don vi hoat d¢ laccase 1a hiegng enzym can thiét dé xiic tdc oxy héa 1umol ABTS trong
1 phiit 6 27 °C trong dung dich dém sodium acetate pH 5.

2.2.2. Xdc dinh protein bang phuwong phdp Lowry
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Lay 2 ml dich miu vao 6ng nghiém sau d6 b sung 1 ml dung dich C (Hon hop dung dich
Na,CO; 2 % pha trong NaOH 0,1 N va 5 % dung dich CuSO,.5H,0 pha trong sodium citrate 1 %,
theo ti 1€ 50 : 1). Dé phan g trong 10 phiit rdi bd sung 0,1 ml thudc thir folin, sau d6 dé phan tmg
Xdy ra tlep trong 30 phut va do do hap thy mau 6 bude séng 750 nm. Dya vao duong chuan BSA
va d6 hip thu & budc séng 750 nm dé biét ndng do protein c6 trong mau phan tich [3].

2.2.3. Xdc dinh duwong khir theo phuwong phdap DNS

Lay 1 ‘ml dung dich mau cho vao dng nghiém ciing v6i 3 ml dung dich DNS va lic déu.
Hon hop tiép d6 duoc dun sdi trong 5 phiit va sau d6 duoc lam lanh nhanh téi nhiét 4 phong.
Chuyén dung dich da 1am ngudi sang binh dinh mirc dung tich 10ml va thém nudc cét toi vach.
Dua vao dudng chuén glucose 0 + 2 (mg/ml) va do hap thu & budc séng 540 nm dé biét ndng do
duong khir ¢6 trong mau phan tich [4].

2.2.4. Pién di bién tinh protein trén gel polyacrylamide

bién di protein dugc thuc hién trén gel polyacrylamid 12% theo phuong phdp Laemmli.
Tron 20 ul mau véi 5 ul dém mau (loading dye blue 4X gdbm 0,1 M Tris HCI pH 6,8; 0,2 M
DTT, 4 % SDS, 20 % glycerol; 0,2 % bromophenol blue) dun sbi trong 10 phut. Sau d6 25 pl
méu duoc dua vao céc giéng voi thang chuin protein (Fermentas), tién hanh dién di v6i cuong
d6 dong dién 14 mA/2 gio. Gel sau khi dién di dugc nhudm qua dém b?ing dung dich Coomasie
brilliant blue, tiy mau trong dung dich methanol: axit acetic: nudc (4 : 1 : 5) [5].

2.2.5. Dién di khong bién tinh, nhuom voi ABTS phdt hién laccase

Dién di khong bién tinh duoc tién hanh trén gel polyacrylamid 12 %. Tron 20 ul mau véi
5 ul dém mau (loading dye blue 4X gom 0, 05 M Tris HCI pH 6,8; 0,5 % SDS, 10 % glycerol;
0,1 % bromophenol blue)de phan tmg ¢ 27 °C trong 10 phit. Sau d6 25 ul mau dugc dua vao
céc giéng voi thang chuan protein (Fermentas), tién hanh dién di voi cudong d6 dong dién 14
mA/2 gio ¢ 4 °C. Gel sau dién di dugc chia lam hai phan mot phan dugc nhuom véi Coomasie
Brilliant Blue dé xdc dinh vi trf cta cdc bang protein, ph?ln gel con lai duoc sir dung dé xdc dinh
bang hoat tinh cia laccase theo cdc budc: Rira gel bang dém sodium acetate 0,1 M & pH 5,
nhudém gel bang dung dich 0,1 mM ABTS trong 10 phit cho dén khi xuat hién cdc bang sing
xanh thi két thiic (bing sang xanh chinh 12 bing hoat tinh clia laccase téi t6 hop). Ghép hai phan
gel v&i nhau xac dinh bang hoat tinh va khdi lwgng phan tir cia laccase [6].

2.2.6. Thu bao tir ndm méc trén dia thach

Bio tir cia nam mdc thu dugc nhd cay nam mdc trén méi truong MT1 & 30 °C trong 4 — 5
ngay. Thu bao tir bang dung dich NaCl 0,9 %, dém s0 bao tir trén buong dém hong cau. Dich bao
tr sau khi thu dugc bao quan & 4 °C.

2.2.7. Nudi cdy ndm moc va tong hop enzym

A. niger D15#26lcc1 1.8B dugc nudi trong binh tam gidc 250 ml c¢6 chua 100 ml moi
truong MT2 6 nhiét d9 30 °C, téc do lc 200 vong/phdt tai cdc nf)ng do glucose; ndng do CuSO,
(sit dung dung dich gbc 1 % CuSO, tiét trung) va ti 1¢ gidng cap ban diu khic nhau; Cic diéu
kién khdc gir nguyén bao gom pH 6; nong d6 NaNO; 1% va nong do pepton 1%. Pinh ki lay
mau va phén tich sinh khdi nAm mdc, ndng d6 glucose, pH va hoat do laccase.
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2.2.8. Tinh ché laccase tdi t6 hop

Li tdm 650 ml canh trudng nudi ciy nim mdc & 12.000 vong/phiit, 4°C trong thoi gian 15
phut. Dich enzym sau li tdim dugc Kkét tua phan doan véi (NH,),S0,40 % - 80 % bao hoa ¢ 4 °C
qua dém. Thu két tia ciia cdc phan doan, hoa trong 10 ml dém sodium acetate 0,1 M pH 5; dich
enzym duoc loai mudi qua cdt milipore 30 kDa thu 6 ml, xdc dinh ham lugng protein va hoat do
enzym. Pua 3 ml dich enzym 1én cot Hitrap Q fast flow, hé théng FPLC, Amersham Pharmacia
Biotech, da duogc cin bé“mg trude voi dém sodium acetate pH 5 (dém A) voi tbc do dong 0,5
ml/phiit. Protein dugc rira khoi ¢t nho dém A véi NaCl gradient O — 1 M voi tde d6 0,5 ml/phut.
Thu cac phan doan sac ki 2 ml/phan doan, xac dinh protein va hoat d¢ laccase ctia cac phan doan.

2.2.9. Khao sdt ddc tinh co ban cua enzym

Xdc dinh pH 16i wu va dé bén pH

Laccase dugc phan tich hoat d6 tai cac pH tur 3 — 7 (d€m sodium acetate 0,1 M, pH 4 - 5 va
dém citrate — photphat 0,1 M, pH 3, 6 va 7). Pé xdc dinh d6 bén pH cia enzym, dung dich
laccase dugc u trong dém sodlum acetate 0,1 M (pH 4 - 5) va dém citrate — photphat 0,1 M (pH
3,6 vaT) trong 7 gio 6 27 °C. Sau mdi gio, xdc dinh hoat d9 laccase con lai ¢ diéu kién tiéu
chuan. Panh gid do bén laccase theo % hoat d6 laccase con lai so véi d6i ching (hoat d6 enzym
xac dinh & diéu kién chuan)

Xdc dinh nhiét @o t6i wu va do bén nhiét

Laccase dugc xac dinh hoat d9 tai cdc nhiét do trong dai tir 30 °C - 60 °C véi dém sodium
acetate 0,1 M, pH 4. B¢ xac dinh d6 bén nhiét ciia enzym, enzym dugc u tai cac nhiét do ki€ém
tra trong 7 gio trong dém sodium acetate 0,1M, pH 4. C sau moi gio, xac dinh hoat 46 enzym &
dicu kién ti€u chuén. Danh gid % hoat dd laccase con lai so vdi doi chiing (hoat dd enzym xac
dinh & di€u kién chuan).

Xdc dinh hcfng 56 dong hoc enzym K, Vi, va Ko

Thyc hién phan ng enzym véi co chat ABTS nong do tir 0,1 — 1 mM, do d6 hap thu &
budc song 420 nm trong 3 phit. Tinh K, V. va K, dua trén phuong trinh dong hoc theo
Lineaweaver va Burk [7].

3.KET QUA VA THAO LUAN
3.1. Pong thai sinh tdng hop laccase tii td hop tir A. niger D15#26 lccl 1.8B
Chiing A. niger D15#26 lcc1 1.8B dugc nudi trong diéu kién moi truong c6 pH ban du
6,0 + 0,2, nong d6 glucose 2,5 %, nong dC)~ CuSO0O, 0,075 %, 1én men & 30 °C trén mdy lac 200

vong/phit. Thu 100 ml canh truong sau moi ngay dé xéc dinh sinh khéi, pH, ndng d6 glucose va
hoat tinh laccase. Két qua dugc trinh bay ¢ hinh 3.1.
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Hinh 3.1. Dong théi sinh tdng hop laccase tdi td hop tir A. niger D15#26lcc1 1.8B

Két qua cho thay A. niger D15#26lcc1 1.8B sinh truong manh ¢ pha log tir ngay 2 — 4, sinh
khéi dat cuc dai 14,9 g/l vao ngay thir 7. Laccase bat dau dugc tich liy trong canh truong 6 ngay
nuéi ciy thir 2, tai do sinh truéng cua nim mdc ting nhanh va ndng do glucose giam xudng nhanh
chéng. Sinh tong hop laccase manh nht khi canh truong dat pha can bang, nong do glucose giam vé
gi6i han (khoang 1 mg/ml), va hoat d¢ tich Iy cuc dai vao ngay thr 7, dat 4250 U/L. Khi glucose
trong moi truong can, sinh khdi giam manh kéo theo sy giam cua laccase trong canh truong. Két qua
khao sat dong thai tong hop laccase trong canh truong gidn doan cho thy, sur tong hop laccase khong
gan lién v6i sinh truong ctia ndm mdc. Két qua nay phit hgp véi nhan xét cia Vandertol-Vanier va
cong su [8].

3.2. Tinh sach laccase tii t6 hop

Viéc biéu hién protein téi t6 hop c6 gin du6i His — tag cho phép vi€c tinh sach protein tr¢
nén dé dang hon dé thu nhén céc protein tai t6 hop c6 do tinh sach cao. Tuy nhién, biéu hién
enzym c6 gan dudi His-tag trong mot so truong hop sau khi tinh sach hoat tinh enzym bi giam,
ngoai ra hiéu suat thu hdi enzym khi str dung cot His - tag kha thap va khé 4p dung trén qui mo
san xudt 10n. Tuy vao muyc dich sir dung, khi cac laccase dugc st dung ¢ dang ché phélm ki thuat,
khong cin t6i nhu cdu tinh ché enzym, c6 thé thiét ké biéu hién céc laccase khong mang dudi
Histidin. Ciing vi Iy do nhu vy, trong nghién ctru nay, laccase tir 7. versicolor 06 dugc biéu
hién trong nam moc A. niger D15#26lcc1 1.8B khong gan dudi nhan blet Histidin. D¢ lam sach
enzym, vi thé laccase dugc tinh sach twong tu nhu laccase tir cdc chung ndm tu nhién.

Nhu da trinh bay trong phan phuong phdp, enzym trong canh trudong nam mdc A. niger
D15#26 Icc1 1.8B dugc két tiia phan doan véi (NH,),SO4 40 % - 80 % bdo hoa ¢ nhiét do 4 °C,
hoa tan két taa trong 10ml dém axetat natri 0,1M pH 5. Két ta sau hoa tan dugc dua qua cot loai
mudi millipore 30kDa thu 6 ml .

Pua dung dich enzym sau loai mudi 1én cot sic ki trao doi ion Hitrap Q fast flow, hé théng
FPLC. Cot duoc cin bang trudc voi dém sodium acetate 25 mM, pH 5, toc d9 0,5 ml/phit. Rura
cOt voi dung dich dém sodium acetate 25 mM, pH 5, voi gradient NaCl 0 — 1 M, téc do dong
0,5 ml/ phiit, thu 2 ml/phan doan. Két qua sic ki dd thé hién trén hinh 3.2
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Hinh 3.2. Séc ki db tinh sach laccase tir A. niger D15#26Icc1 1.8B trén cot Hitrap Q f
ast flow, rira ¢4t véi dém sodium acetate 25 mM, pH 5, gradient NaC10 - 1 M

Trong 7 dinh thu dugc trén sic ki d6, duy nhat protein thu tai dinh s 5 ¢6 hoat tinh enzym.
Gradient NaCl 0 — 1 M dudng nhu khong hiéu qua, dinh protein bam cot ddu tién (dinh so 5)
duogc rrara & néng d6 NaCl khoang 1 M. Phan doan nay cé téng hoat d6 laccase 1483 U. Kiém
tra mirc d¢ tinh sach ctia enzym trén SDS — PAGE cho thy phan doan chi cho mét bang protein
duy nhét, enzym da dugc lam sach (hinh 3.3).
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Hinh 3.3. Dién di d4 (A) SDS-PAGE va (B) PAGE (Zymogram)

A: M: Macker protein, 1: Enzym tho, 2: Enzym tinh sach, B: M: Marker protein, 1: E tinh sach
nhudm Coomassie brilliant blue R250; 2: E tinh sach nhu¢ém ABTS ImM

Két qua dién di PAGE — SDS, duong sb 2, hinh 3.3A cho thay xuét hién mot bang protein
duy nhét c6 kich thudc xap xi 70kDa. Trén Zymogram (dién di khong bién tinh), duong s 2,
hinh 3.3 B, ving oxy héa co chat xung quanh bang protein cho thay day 1a laccase. Khoi lugng
phan tr cua protein laccase tai t6 hop xap xi 70 kDa, cao hon kh01 lugng phan tur cua enzym goc
64 kDa. Sy khéc nhau vé khoi lugng phan tir gitra chung tai t6 hop va chung gbc c6 thé do qua
trinh glycosyl h6a xay ra trong nam moc. Sy khdc nhau Ve muc d6 glycosyl héa ciing da duoc
bdo cdo 1a c6 thé thay dbi giita enzym ty nhién va tdi t6 hop: mic do ting glycosyl héa cua
laccase P. ostreatus biéu hién trong Kluyveromyces lactis 1a 11,3 % cao hon so v&i chung goc
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[10], laccase tir T. villosa biéu hién trong A. oryzae ting 10 % [11], tir M. thermophila biéu hién
trong A. oryzae tang 60 % [12]. Trong nghién ctru nay, mirc d¢ thay doi 12 9,3 %, c6 thé do mirc
do glycdyl hoda cao cua enzyme. Cac budce tinh sach laccase tir A. niger D15#26 Iccl 1.8B duogc
tém tit trong bang 3.1.

Bang 3.1. Cac budc tinh sach laccase tir A. niger D15#26lcc1 1.8B

ECOI? g(rtrlllﬁ izi;gg Protein Hoatdd | Hicu syét Mire do
TT | Cic budc tinh sach PN tong so riéng thuhoi | tinh sach
tong so % .
) (mg) (U/mg) (%) (1an)
1 | Enzym tho 650 5756 6838 0,8 100 1,00
Két tia phan doan
2 40% - 80% 6 2257 502 4,5 39 5,34
3 | Hitrap Q fast flow 2 1483 42,8 34,7 26 41,19

Két qua bang 3.1 cho thiy laccase tdi to hop da dugc tinh ché, hoat do riéng ting tir
0,8 U/mg protein dén 34,7 U/mg protein, ting 41,19 14n so v&i enzym thd. Trong nghién ciru ctia
Bohlin va cong su, laccase tdi td hop dugc tinh sach vdi hiéu suat chi dat 2 % va mirc do tinh
sach dat 6,9 1an [1]. Ciling mdt nghién curu khéc, viéc tinh ché laccase tir P. cinnabarinus trong
A. niger D15#26 chi dat hi€u suét tinh sach 16 % [13]. Khi so sanh muc d6 tinh sach cua laccase
tai to hop tir A. niger D15#26lcc1 1.8B véi cic nghién ctru khic cho thiy phuong phdp tinh sach
qua cot Hitrap QFF dat hi¢u qua.

3.3. Khio sat dic tinh ciia laccase tai t6 hop
3.3.1. Anh hudng ciia pH t6i laccase

Laccase tinh sach duoc xac dinh hoat do trong dém sodium acetate 0,1 M (pH 4 - 5) va dém
citrate — photphat 0,1 M (pH 3, 6 va 7) & 27 °C dé x4c dinh pH t6i wu. Két qua chi ra trong hinh 3.4
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Hinh 3.4. Anh hudng cia pH t6i hoat d6 (A) va do bén pH (B) cta laccase tir A. niger D15#26lcc1 1.8B
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Laccase tir A. niger D15#26lcc1 1.8B ¢6 phd pH hoat dong tir 3 - 6, pH tdi wu cua laccase
téi to hop 12 4 (co chat ABTS trong dém sodium acetate 0,1M - hinh 3.4 A). Theo nghién ctru
cia Han va cs, pH toi uu tir ching gbc 7. versicolor 1a 3 [14]. Do enzym gbc c6 thé chua ca
isozym laccase I va laccase II do vay viéc so sanh khong thuc sy chinh x4c. Khi so sanh pH tdi
wu cua laccase tr 7. versicolor biéu hién trong cic vt chu khic nhu trong ndm men Y.
lipolytica, pH t&i wu 12 3 tuong ty v6i ching gc [15]. Enzym biéu hién trong P. methanolica c6
pH t6i wu 12 5 [16]. Nhu vay, pH t6i wu gitta ching tw nhién va céc ching tai té hop phu thude
vao cdc hé thong biéu hién.

Enzym laccase tdi tb hop bén trong mdi trudng axit yéu pH 4 — 6 (hinh 3.4 B), sau mét gio
U1 tai cdc pH nay hoat d6 enzym con khoang 95 — 96 %, sau 7h 11, hoat d6 van con lai 60 — 75 %;
tai pH 5 sau 7 gid van giit dugc hon 82 % hoat d6. Enzym hoan toan khong bén tai pH 3, mat
hoan toan hoat tinh sau 6 gitro U tai pH nay. Enzym gbc cia T. versicolor chi bén & pH 3 véi
dém sodium acetate 0,1 M trong mot gio i [14]. PO bén pH ctia enzym téi té hop cao hon so véi
enzym goc. Kha ning hoat dong tot ciia laccase trong moi trudng axit yéu cho phép khoang sir
dung enzym rong, dic biét trong hd trg quéd trinh thuy phan lignin ciia nguyén liéu
lignocellulose.

3.3.2. Anh huong ciia nhiét dg t6i enzym
Nhiét do hoat dong cla enzym tinh sach dugc kiém tra trong dai tr 30 - 60 ‘:C véi co cl}ét
ABTS 1mM trong dém sodium acetate 0,1 M tai pH 4. B9 bén nhiét cua ché pham duogc kieém

tra sau khi 0 enzym & cdc nhiét @6 khac nhau tir 30 °C — 60 °C trong vong 7 gid, két qua duoc
trinh bay trong hinh 3.5
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Hinh 3.5. Anh huéng cua nhiét do ti hoat do (A) va do bén (B) laccase
ttr A. niger D15#26lcc1 1.8B

Nhiét d¢ hoat dong cua enzym nam trong khoang 30 C dén 60 °Cc (hlnh 3.5 A), nhiét d6 t01
wu cua laccase tdi to hop la 45 °C, thap hon so véi nhiét do t01 wu 50 °C cua enzym goc
T. versicolor [14]. Laccase tai td hop tr T. versicolor c6 nhiét d t81 wu khé cao nhu laccase biéu
hién trong P. methanolica c¢6 nhiét d6 téi wu 50 °C. Nhu vay, nhiét do tdi wu cua laccase tir
A. niger D15#26lcc1 1.8B thip hon so voi chiing gde va trong cdc hé biéu hién khac.

Laccase tdi to hop gitt dugc hoat d6 sau 1 gio u ¢ 20 °%C - 50 °C, hoat d6 enzym con 71 —
98 %, sau 7 gid i & 30 °C — 35 °C hoat tinh enzym con lai trén 50 %, nhung sau 1 gi¢ i ¢ 60 °C
hoat @9 enzym chi con 32 %. Nhin chung, laccase tir nam moc kém bén, ¢ 70 °C enzym chi bén
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trong 1 gio va 80 °C trong 10 phiit. Laccase tir G. lucidum bat hoat ngay lap tirc & 60 °C, trong
khi d6 laccase tir M. albomyces c6 kha néng chiu dugc nhiét d¢ 60 °C trong 5 gio. Theo nghién
ctru ciia Han va cong su, T. versicolor bén ¢ 50 °C sau 4 gid u [17]. Nhu vay, enzym tdi to hop
khong dugc cai thién tinh bén nhiét, dd bén nhiét cta né chi twong dwong voi tinh chét cia
enzym goc [14].

3.3.3. Hang s6 dong hoc ciia phan img enzym

Laccase I ctia T. versicolor biéu hién trong A. niger D15#26lcc1 1.8B c¢6 gid tri K, d6i véi
ABTS kha nho, dat 1,35 uM, nho hon gia tri K, ciia laccase ty nhién va cidc ching biéu hién
khac. Theo nghlen ctru cua Han va cs [14] gia tri K, cta T. versicolor dat 12,8 uM, K, cia T.
versicolor biéu hién trong nam men Y. lipolytica 1a 50 uM [16]. Véi Ky thé hién 4i lyc cua
enzym voi co chat (6 nong do co chit nho), enzym tai t6 hop c6 i lyc 16n véi co chat ABTS, c6
thé dat dugc toc do phan tg t6i da ngay & cac nong d6 co chat thap. Gia tri Vinax cua laccase
kha cao, dat téi 53,14 x 10° uM/phiit 16n hon nhiéu so v&i Vo cua chung goc T. versicolor
(8125,4 uM/phiit) [14] va cdc chung T. versicolor biéu hién trong nAm men Y. lzpolytzca dat 426
pM/phut [16]. Gia tri KCal cua laccase A. niger D15#26lccl 1.8B 12 10,42 x 10° (s ) 16n hon rét
nhiéu 14n so véi chung goc T. versicolor (5865 s Y [5] va so véi ching T. versicolor biéu hién
P. pastoris (5899 s’ " [18]. Ky cho thdy enzym nghién ciru ¢6 kha ning xic tic chuyén héa co
chat rat 16n, khoang 10 triéu phan tir/gidy. Khi so sinh hiéu qua xic tic cia laccase, gid tri

K../K cia enzym nghién ciru dat t6i 7,72 x 10°uM's™, cao hon nhiéu so v&i enzym gbc va céc
chung biéu hién khéc, cho thdy hiéu qua xic tic ctia enzym thu nhan.

4. KET LUAN

Laccase dugc téng hop tir A. niger D15#26lcc1 1.8B trong canh truong gidn doan, dat cuc
dai sau 7 ngay nudi cdy tai gitra pha can bang ctia ndm méc, tich lily hoat do cuc dai 4250U/L.
Viéc tong hop laccase khong gin lién voi pha sinh trudng, c6 thé goi ¥ cho khao sat ki thuét 1én
men bén lién tyc (fed — batch) nang cao hiéu qué Ién men trong cic nghién clru sau nay. Laccase
dang duoc tiép tuc nghién ctru khao sat kha niang ing dung trong céc nghién ciru tiép theo.
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ABSTRACT

PURIFICATION AND CHARACTERIZATION OF RECOMBINANT LACCASE FROM
ASPERGILLUS NIGER D15#26 lcc1 1.8B

Nguyen Thi Phuong Mai’, Le Quang Hoa', To Kim Anh'

! School of Biotechnology and Food Technology, Hanoi University of Technology, * food
technology faculty, Hatay Community College

Email: tokimanh@mail.hut.edu.vn

Laccase is an interesting enzym thanks to its wide application in the industry. Since
complexity of reducers for natural enzymes, the production of recombinant laccase using simple
reducers attracts scientists worldwide. Laccase from Trametes versicolor 06 was expressed in A.
niger D15#26 using glucose as an ideal reducer, achieved highest activity of 4,250 U/L after 7
days of incubation at 200 rpm, pH 6. The studied enzyme was purified by fractionation with
40 % - 80 % saturated ammonium sulfate then eluted on the Hitrap Q Fast Flow with a gradient
NaCl 0 — 1 M. The purification yield was of 26 % achieving a specific activity of 34.7 U/mg
protein, increased 41.19 folds to the native one. The recombinant enzyme had a molecular
weight of 70 kDa and optimal temperature and pH for the reaction (with ABTS) of 45°C and pH
4, respectively. The enzyme was stable at a temperature from 30 — 35 °C and pH 4 — 6, having
K 1,35 uM; Vi 53,14 x 10° pM/min™"; Koy 10,42 x 10° s™ and Ko /Ky, 7,72 x 10° uM's™ with
ABTS showing its highly catalytic ability.

Keywords: laccase, Trametes versicolor, Aspergillus niger D15#26, ABTS, mediator.
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