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BIEU HIEN GEN LACCASE CUA CERRENA UNICOLOR DA DUQC CAl BIEN MA DI
TRUYEN TRONG NAM MEN PICHIA PASTORIS
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TOM TAT

Dé dat duge mic do biéu hi¢n cao cua laccase trong ndm men P. pastoris, trinh ty mi héa cho lacease | tir
C umcalor da durge 10ng hop nhan 120 va duge 18i tu héa mdt loat cic théng sb vé ma b ba phir hop, thanh
phin GC. céu tmic bic 2 cha mRNA ciing nhw cée vj trf cis-acting, Bin, céch ndy, ching t6i di lam ting chi 6
phi hgp m3 b ba tir 0,69 1én 0.91. Chi 56 dat 0.91 duge xac dinh 1 rit 1bt dé biu hi¢n protein ngoai lai cao
trong nam men. Hon nira. thanh phin GC lmng binh va ving dinh GC Kkhéng mong mudn ciing da dwec 151 vu
dé kéo dai thoi gian ban hiy cia mRNA. Chu tnic loop inh huéng dén kha nang bam cia ribosome vi tinh bén
ciia mRNA 43 dugc loai bo. Thém vio dé. qué trinh to1 wu ciing 43 sang loc va bién dé1 thanh cong céc vi tri
cis-acting dm tinh Trinh ty gen sau céi bién khéc voi trinh w ban dau 12 23%. Gen cai bién dugc tong hep
nhén tao véi kich thudc khoang 1,5 kb duvc nhén ddng trong vector pPICY va duge biéu hién trong ching nim
men P. pastoris SMDI168 duéi sy diéu khién cia promoter AOXI. Trong méi truémg 1én men BMMY,
laccase 14i 16 hop da dugc 1iét hoan lodn ra ngodi méi mlimg véi kich thudc phan tir wéc tinh khoang 55 kDa,
tuy nhién né bj phin cit mt phin béi cac protease ciia 1€ bao ndm men. Hoat tinh cao nhil cia laccase 14i 16

hop sau 3 ngay 1én men cim img trong binh tam gidc véi cor chét syringaldazine dat 743,58 nkat/l.

Tir khéa- Cerrena unicolor, Laccase 1di 16 hgp, Pichia pastoris, Syringaldazine, 10 wu ma di truyén

MO PAU

Laccase (EC 1.10.3.2) la enzyme oxy héa xiic
tic qua trinh oxy hoa cac chét phenol va cic amin
thom. Phé co chét hoat dng xtc tic cia laccase rit
ong vi co thé mé rong dang ké khi ¢ miit cia chat
trung gian phit hop. Do do, laccase duge xem nhu la
mit trong nhimg loai enzyme cé gi4 tri trong cac img
dung cbng nghiép ciing nhur cong nghe sinh hoc, dic
biét trong nganh céng nghiép giay, xu ly & nhiém
mdi truomg (Abadulla er al., 2000, Freirc er al.,
2002; Mayer, Staples, 2002; Herrera, 2006).

Trong ty nhlen, laccase Phan bd ong rai o nhiéu
loai thyre vat, nim va vi khuan. Trong 46, Iaccase clia
cic loai ndm ma dac biit 1A cac ching ndm myc
tring c6 kha ning phén gidi lignin hneu qui nhit
(Claus, 2004). Tuy nhién, mirc d¢ san xuat laccase fir
cac ching nay mu(mg qua thip dé sir dung trong
cong nghiép. D& tang san lugng laccase san xudt tir
cdc ching ty nhién, l.rong moi truomg nubi cay ching
thuémg phai bb sung chat cam img nhu 1a cc chét co
ban chat phenol (Xiao ef al., 2003). Tuy nhién, viéc
sir dung cac chit cim img ndy s& lam ting gid thanh
sén pham ciing nhu gdy 6 nluem méi tnrémg. Hon
nira, cac ching ndm muc tring thudmg bleu hign
uhigu gen laccase ma héa céc isozyme véi chu triic

bic | c6 dd fuong déng cao nhung tinh cht hoa ly
khéc nhau. Hén hgp nay s& gdy nén sy khé khian dé
tinh sach hmg enzyme cho nghién ciru vi (rog dung.
Vi vdy, viéc tao laccase tAi 16 hop dang dugc quan
tam, gen laccase di dugc biéu hign trong vi
khuén, ndm men (Bubter ef al., 2003; Hong er al.,

2006). Sy biéu hign protein ngoai lai khéng chi lam
ting lugng enzyme dugc Lo ra ma cda cho phép tao
ra vhimg dét bién phd hop cho céc myc dich img
dung trong linh vy cdng ughé sinh hoc.

Pichia pastoris lhuan lgi cho biéu hién prolem
ngoai do kha nang biu hién cao, kha nang tiét
protein ngoai bao hi¢u qué, cé qud trinh bién doi sau
dich ma va sinh truong manh trén moi trudmg ré tién
(Romanos et al., 1992; Cregg e al., 1993). Thém
vio 46, chc thao tic di truyén phan nr cua P. pastoris
nhanh, don gidn va de dang thu nhan prolein ngoai
lai. Tuy nhién, khl biéu hién cic protein (i 6 hop
khéng phai tir ném men thi cic bd ba ciia gen ma héa
cho céc protein nay co thé khdng phit h(rp trong P.
pa.mms Cic b ba nAy thuong phd bién trong mét
s6 loai ma hiém rong ndm men P. pastoris va vi viy
sy biéu hién protein ngoai lai ¢6 thé bj han ché. Vide
15i wu ma bd ba dugc xem nhr 1a mot k¥ thudt c6 gid
tr 4 Mm tng mic 4o bifu hién protein
(Outchkourov ef al., 2002). C6 nhiéu nghién ciru 43
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thanh cong (rong vige 16i wu bd ba ma hiém da lam
uing sy bicu hi¢n protcin ngoai lai trong P. pastoris
(Xiong et al., 2005 Li e/ al.. 2010). Trong bai bdo
nay, ching tai théng bdo két qué bidu hi¢n gen da cdi
bien ma by ba ma hoa cho laccase (r ching Cerrena
nmcolor trong ching ndm men P. pastoris.

VAT LIEU VA PHUONG PHAP

Chung £. coli DINOB [F" endAl recAl galElS
2alK16  nmipG  rpsL BlacX74  $80lacZAMIS
araD139  Alara.len)7697 mcrA  A(mrv-hsdRMS-
merBC) X'] cua hang Invitrogen duge sir dyng d¢
chon dong vd nhan dong gen. Ching ndm men P.
pastoris SMD1168 [hisd, pepd] ciia hiing Invitrogen
duge sir dung l3m chang biéu hi¢n gen. Plasmid
pPICY cia hang Invitrogen dugc sir dyng lam vector
biéu hién gen trong 1¢ bao ndm men. Gen md héa
cho laccase cua C wnicolor dugc long hop nhén ao
va da dugc bién ddi ma bo ba pht hop cho biéu hi¢n
protein laccase nay trong nim men P. pasioris (ky
higu milacl) Gen nay dugc tong hop boi cong ly
GenScripl, My.

Thiét ké vector bidu hign gen

Gen milac duge tong hop nhin tao ¢6 gin thém
trinh ty nhin biét cua caip enzyme han ché EcoRlI va
Notl & cac diu 5* va 3’ womg img. Sau khi dugc
thng hop gen nay duge tich dong trong vector
pUCS7 tai vi tri nhan biét cia enzyme han ché
EcoRV. Boan gen miac] tir vector pUCmlacl duovc
thu lai bing sir dung hai enzyme EcoR] va Noil dé
cit. Poan gen nay duge ndi véi pPICY di duge cit
Mng hai enzyme EcoRI va Notl 8é tao thanh vector
biéu hi¢n gen.

Tao ching P. pastoris SMD1168 biéu hign gen
milacl

Phuong phép 120 chang ndm men P, pastoris tai
16 hop dugc ticn hanh theo md ta cia Lé Thi Thu
Héng va dong tic gia (2006). K1ém tra sy €6 mat cua
gen mlacl trong h¢ gen cia céc dong ndm men bién
nap dugc tien hanh bing k§ thudt PCR sir dung cap
moi 5'AOX1 va 3'AOX1 c6 trinh ty nhu sau;
S'AOX1'  S'gaciggriccaattgacaage 3% 3'AOXI:
5 ‘geasalggea ticigacatee 3 Chucmg trinh PCR dugc
tién hanh theo cic budc nhur sau: diu ncn bién tinh
DNA khuén lmng vong 2 phul & 94°C, tiép dén 25
chu ky nhigt, mdi chu ky gém 3 budc Bién tinh
sgi DNA khuén é%4°C trong | Phul (i) Mdi bt ciip
b6 sung véi doan gen luong dong trén sgi khuén &
55°C (rong 1 phit; (1ii) Tong hop, kéo dai chudi &
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72°C rong 1 phit 30 gidy. Phan img két thic & 72°C
trong 10 phit dé tgo sgi DNA hoan chinh va u mau ¢
4°C.

Biu hign gen miac/ trong nm men P. pastoris t4i
16 hop

Chung ndm men ti t6 hgp duge nudi cay trén
dia méi trudmg MD dé 1am uml 1é bao. Khuén lac tir
dia méi truding MD dugc cay vao 2 ml méi trudmg
BMGY vé nudi qua dém & 30°C. lic 250 vong/phit.
Dich nuoi cdy qua dem duge chuyén sang méi
ruong BMGY méi va tiép tyc nudi khoang 16 giv
d¢ ODgoonm dal trong khoang 15. Cam ing bing
methanol & nong dd 2% va clr sau 24 gj&y lai cam ing
bang melhanol Protein duge tiét ra trong mé! trudmg
nuoi cdy sau 2 va 3 ngdy cam (mg bing methanol
duge thu 1gi bing ly tim 5000 vong/ phut trong 10
phut. Prolein 1iél ngoai bao dugc kiém tra hﬁng
phuong phap dién di SDS-PAGE vi phat hi¢n bing
phuong phép nhuém bac (Bloom er al.. 1987).

Xic djnh hoat tinh laccase

Hoat linh cia laccase trong dich protein tiét
ngoai bao dugc xic dinh dya trén sy oxy hoa co chét
syringaldazine trong d¢m citratc-phosphate thanh sin
phim oxy hod hip thy manh & budc song 525 nm
theo phuong phap cia Cho va dong tic gia (2008).

KET QUA

Téi wu trinh tyr gen ma héa laccase cia C unicolor

Mot trong nhimg phuong phap nhim nang cao
hi¢u qua biéu hi¢n protein ngoai lai 1a thay dét trinh
Wy ma bj ba cua gen ma héa dé phi hgp vai hé lhong
biu hién ctia vt chi. Qué trinh tong hop protein br
mRNA s2 thugn lgv néu mdi ma bé ba trén mR.NA cb
hidu IRNA vin chuyen mcmg img trong 1é bao vil
chi. Trong céc h¢ théng séng. s6 lugng cic loai
ARN vin chuy:n che loai axit amin cua céc Ion
khdc nhau 12 khéc nhau. Do vdy. sy dich ma bicu
hlcn prolem coa bé thong song ndy trong mot bé
théng séng khac thuomg cho higu qua kém do ty 1§
khéng cao cdc (RNA tuong dmg v6i ma b ba trén
mRNA. Sy thay ddr ma b ba, dac biét 1a cac md bd
ba hiém, nhim lam ting s6 lugng ma b ba trén
mMRNA c6 ty 1é cao phan tr (ARN tuong (g trong
h¢ biéu hign. Dya vao bang t3n s& ma bd ba trong
ndm men, trinh by gen ma héa laccase tir ching C.
unicolor FCL 139 da dugc cong bd trén ngan hang
gen quoc ) (F1594061. 1) da duge cai, bién theo
huémg tdi wu héa dé biéu hién trong nim men P
pasforis. Qué trinh cdi bién chi 1am thay d6i mé bd
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ba ma khong Fam thay doraxatanim ma md bo ba do (mlacl) va gen ban du (lacl) duge trinh bay trong
mi hoa Ket qua so sinh teinh wrogen e taén hinh 1

Klacl 1 GTAGAATTCATTGGTCCAGTTGCTGACTTGCATA ‘CCAGAT 60
|||||||||I IR
Laci 1 GTAGAATTCATCGGCCCCHTCACTGACCTTCACAT 60
Mlacl 61  GGATTTTCCAGACCTGCTGTTTTGAC T TTGATTACTGGA 120
| | LU ELLE T T
Lacl 61 GGTTTCTCTCGTCCTGCTGTTCTCGE T TACAGGA 120

Mlacl 121 AACAAGGGTGACGTTTTTAAATTGAACGTTATCGATGAATTGACTGACGCTTCAATGTTG 180
PCCLCLLLELEE L U T

Lacl 121 AACAAGGGCGACGTCTTTAAACTCAATGT 180

Mlacl 181  AAGTCTACATCCATCCATTGGCACG 240
wHIHIIIIIIIIIHIHIHIIIIHHI

Lacl 18} TGG! 240

Hlacl 241 TTAACCAGTGTCCTATTACTACTGGTAACTCTTTCTTGTACGATITCCAA 300
L] L TR LT 1T

racy 241 GAACCAGTGCCCCATY TICT TCCAG 300

Mlacl 301  GTTCCTGACCAGGCTGGTACTTACT TCTCACT 360
| | LLVCEEE LR TE T T

Lacl 301  GTCCCCGATCAAGCTGGAACCTACT CACT 360

Mlacl 1361  GGATTGAGAGGTGCTTTTGTTGTTT. T c 420
i LD LT D il

Lacl 361  GGTCTCAGAGGTGCATTCGTTGTCTA TTTACGAT 420

Mlacl 421  GTTGATGACGAATCCACTGTTATCACATT T 480
| LCLECEE LU LTl

lacl 421  GTTGATGACGAGAGTACCGTCATCACTT TTGGCTCGTCAA 480

Mlacl 481  ATTGTTGGAGTTGCTATCTCCGATACTACATT 540

LI RLLEELET T A [l

Lacl 481  ATTGTTGGCGTTGCCATTTCTGATACTACTTTGATTAATGGTTTGAGCCGCAATACCAAC 540

Mlacl 541  GGTCCAGCTGATGCTGCTTTGGCTGTTATTGACGTTGAAT TCAGA 600
AT I

Lacl 541 GGTCCGGCTGACGCTGCTCTT TGATTGACGT A TTCCGT 600

Mlacl 601 TTGGTTTCAATCTCTTGTGACCCTCACTGGGT TGACTTCACT 660
1 H|||||||I| |ll|| [

Lacl  §01  CTTGTTTCCATATCCTGTGATCCTC TTACG 660

Mlacl 661  GTTATTGAGGTTGATGGTGTTACTGT 720
i AV T T Py 1l

Lscl 661  GTCATTGAAGTTGATGGGGTTACA rTxA 720

Mlacl 721 ACTTACTCATTGTTTAACGCTAATCA !II ‘ ||!I|l\! saseTACCA 780

| | LT
Lacl 721 ACCTATTCCTTGTTTAACGCTAAT’Al 780

Mlacl 781  TCTTTGTATCATGGATTCTCTGGAGGTAATAATTCCCCAATTTTGAGATATAAGGGTGCT 840
VO LOCE 0 LD e Ty 1t \HHH\H
ATARTTC

Lacl 781  TCTCTGTACCACGGCTTCTCTGGT GT 840

Mlacl 841 Ac‘rGTTGCTGAACCTGCTACATCACAAACTACATCTATTm‘ i 'r'ﬁ:ﬁ\a)l«mtlz 900
) I

ILH T FELCLLEL L e T o Loaae 900

Lacl 841 ACTGTGGCCGAGCCTGCTACTTCCCARRCCACCTCTACTAAACCT
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Mlacl 901 Tmcmccnraarmxcrccmnccmanmcmmccmamancmnctlzn 960
Ll 301 CrolAbtCITsIAGcAchiTbRCbEcbboTh TGt AT TACTONTOT 960

Nlacl 961  GTTCAGAACTTOATTTTGGGTTTTAACGCTGGTAMATTCACTATCAACGGTGCTTCATTT 1020
T R
Nlacl 1021 OTTCCACCTTCTOTTCCTGTTTTGTTGCAAATTTTGTCCGOAACTACAAATGCTCAGGAT 1080

I
Tact 1031 Shebleb R bR CCTAMTECTEAGEOICACCAECATOLTEAGEAT 1060
Nlacl 1081 TTOTTOCCATCCGGATCAGTTTTCOAATTGCCTTTGGOTAAAACTGTTGAGTTGACATTG 1140
Laet 1001 CROCKONLCAUTSORKOOTHITBAACHTELCCTTOSCAALTOTIOASCRCAECCHT 1140
Nlacl 1141 GCTGCTGGTATTTTAGOAGGTCCACACCCTTTTCATTTGCACGGACATAACTTCCATOTT 1200
Lecl 1141 GEAAGHIOTACICHOCIOCHCATEECTHCEACTTEEACOOTACKAEAGOTE 1200
Nlacl 1201 GTTAGATCTACTOOTCAAOATACTCCAAATTACOATGACCCTATTOTTAGAGATOTTOTT 1260
T ) )
Lacl 1201 ¢L‘Lcc$ua‘LtLéc¢L¢Lcm¢L1“.éMc“cu'l“aicéécxr;g#cérgcém;c 1260
Nlacl 1261 AACACTGOAGCTATGGGTGACAATGTTACAATCAGATTCACTACAGATAACCCAGAGACCT 1320
Lt 1261 IAALCHITBIATRCORTACOTCA A K de A AT EA KA S TadAGte 1320
Nlacl 1321 TOGTTCTTGCACTGTCATATTGATTGGCATTTGOAGGCTGGTTTTGCTGTTGTTTITCGET 1380
LULEEE LG A PR FEERE L e LA L
Lacl 1321 TGGTTCCTCCACTGCCACATTGACTGGCACTTGGAAGCTGGTTTCGCCGTTGTCTTCGCT 1380
Nlacl 1381 GAAGCTGTTAACGAGACTAAGGCTGGAMATCCAACACCTGCTGCTTGGAATAATTTGTOT 1440
I R e e s |

Lacl 1381 GAGGCTGTCAACGAGACTARGGCTGGTAACCCTACTCCTGCCGCTTGGGATAATCTTTIOE 1440
Mlacl 1441 COCTTTGGCTGATGGTGACAAACATCACCATCACCATCACTAA 1494

ACTTTGTATOA
LD L r

T

FULLE THELE LEr g 1

Lac! 1441 ACCTTGTACGACGCTCTCGCCGACGGTGACAAGCATCATCATCATCATCATTAA 1494

Hinh 1. So sanh Irinh ty gen sau khi té Ly hda va trinh ty gen ma hda cho laccase hy ching C. unicolor.

Trinh ty clia gen sau khi téi wu va gen ban diu
¢6 sy khac bi¢t 23%. Cac ving cé trinh tur nucleotit
13p lai ciing bj loai bo. Thém véo d6, thanh phin GC
ciing dugc thay doi sau khi 16i wu trinh ty gen: thanh
phin GC trung binh cta gen miac/ 1a 42,04%, trong
khi dé gen lacl 1a 52,19%. Su thay ddi thanh phin
GC nay van thugc khoang phén trim ly tudng cho sy
biéu hi¢n, thong lhunmg trong khoang 30-70%. Ving
dinh ¢6 thanh phan GC > 60% ciing 43 dugc loai bo.
Nhl}ng thay d6i vé thanh phin GC ndy 1am kéo dai
théi gian ban hiy ciia mRNA. Cc cu tric Loop énh
huung dén kha ning lién két coa nbcsome va tinh
bép clia mRNA da dugc phé v&. Qua trinh 16i wu gen
ciing d3 dugc kiém tra déi véi cac vi tri cua Cis-
acting 4m tinh,

Pic biét, sau khi tdi uu trinh ru gen mlacl cb chi
s6 phit hop ma bj ba (CAI) dé biéu hién trong ndm
men P. pastoris 14 0,91 so véi gen lac/ 14 0,69. Theo
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ly muyct chi s6 CAI > 0,9 dugc xem nhu vt bt cho
mirc &9 biéu hién cao va khi chi sé CAI =1 thi trinh
ty gen L hoan toan pha hop cho sir biéu hign cua co
Ihe chumong muon Nhimg phin tich sau hon ve tin
s6 mi bo ba phit hop cho thiy phin trim mi bo ba
cd mire dd phi hop cao cua gen mlacl tang lén dang
k&, dbng thi phin rim ma bd ba & muc d¢ phi
hop thip ziam Co dén 70% mi b ba trén gen mlacl
€6 mire do phi hop cao = 90%, khdang ¢6 bo ba nio
thude khoang mic d phit hop thip < 50%. Trong
khi do. trén gen Jac! ¢hi ¢o 44% ma bo ba cé mire do

phd hop = 90%, con co dén 19% ma b ba thudc
Khoang -50% Két qua phan tich sy thay ddi vé chit
lugng cua gen mlac! so vén lacl duoc trinh bay

trong bang 1.

Ngoai ra, trinh tu gen mlac! cling da duge thiét
ké thém trinh tr ma héa 6 Histine ¢ dau N cua
protein gidp cho qua trinh unh sach protein biing cit
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Histag. Trinh 1r e e
din §va Norl o diw
hién pPICY dimg d¢ bicu luén trong
pastorts Trinh tr gen cas bicn duoc ong hop nhan
1o bor cang ty GenSeript Sau Kl tong hop nhin
to. trinh wr gen vor Kich thiroe Khoang 1.5 kb duoe
dua vao vector tich dong pUCET o din vao vector
bieu én pPICY Vector bieu lnén 16 hop
pPICmlact dwoe bién nap vao chang /!
SMDI168 v duroc kicény ta s co mak cua wen e !
tron;
phan phuong phap

¢ enzame han ché LeoR o

e dragen vio veetor bicu
nam men /'

pastor i

eenome thee quy tinh nhu i tinh by trony

Bang 1 Sosanh muc dd phu hop mad bd ba cua gen miic
va lac! dé biéu hién trong ndm men P pastons

“Mircdd % mabéba % ma bo ba
phu hop (trén gen mfact)  (trén gen lact)
w0 0 0 -
11-20 0 1

2130 0 5

3140 0 9

41:50 a s

51-60 3 I

6170 9 6

7180 9 6

81-90 7 7

91-100 70 44

Biéu hign gen da cai bién mi hoa laccase trong P.
pastoris SNID 1168

nim bien nap P

Cac chung

men pastorss

2 ngay cam imng

Hinh 2. SDS-PAGE protein ngoal bao ca cac chung nam men t4i t& hop. Dic
hap duoc dung dé kiém tra laccase tar td hop va duoc hién mau n_Ang phrong
¢ac ching ndm men bién nap dong 1-6. P Proten ngoar bao cia ndm men P pas

(Fermentas)

pPICmlac! duge tién hanh 1én men trong mai trudng
BMMY c6 bo sung Methanol dé cam tmg promoter
AOX| 1ong hop protein ngoai lai. Butmg cong sinh
truéng cia cdc dong ndm men ti td hop chira gen
mlac] va ching d8i chimg wuong ddi gibng nhau va
mat d6 té bao ODgx dat khodng 35 sau 72 h nudi cly
18n men.

Dé kiém tra kha ning biéu hién laccase t4i 5
hgp, chiing 16i di¢n di dich protein tiét ngoai bio va
protein ndi bio ciia cic dong ndm men bién nap. Két
qué ki¢m tra djch protein ngoai bdo cda 6 dong ndm
men cho thdy cdc dong 1, 2, 4, S, 6 déu xudt hign
thém mét bang cé kich thuéc khoang S5 kDa (ding
véi kich thude cia protein Jaccase) so vai dong doi
chimg (-) 13 P. pastoris SMD|168. Riéng déng 3 thi
hidu nhu khéng xuit hién bang & v) tri 55 kDa. Két
qua nay ciing phi hop véi két qua kiém tra gen
mlac trong hé gen cia cic ching bifn ngp, dong sé
3 khong xac dinh duge sy c6 mat cha gen mlac)
trong hé gen. Bén canh d6, dich ngoai bao & dong s6
1 con xuél_ hién thém bing c6 kich lhuéc'khoéng 27
kDa c6 thé do protein ngoai lai sau khi tong hop da
bj phin cit bai cic protease ngoai bao ciia nam men.
Bing protein ngoai lai sau 3 ngay nuéi cay 1én men
cam img ddm hon so voi sau 2 ngay (Hinh 2).

Két qu kiém tra protein ndi bao cua céc dong
nédm men bién nap gen mlac! khong thy cé sy khic
biét so véi dong déi chimg (két qua khong dugc mrinh
bay). Nhu vy, cé thé két luin ring protein tii t hop
sau khi dugc tdng hgp da dugc tiét hoan toan ra méi
truémg. Do d9, chiing 16i chi sir dung dich ngoai bio
cua céc dong bién nap dé xac dinh hoat tinh ciia
laccase t4i 16 hop.

3ngdycamimg - .
h pratein tié ngoal bao cla cée ching tai [

phap nhudm bac 1-6' Protein ngoai bao cia
toris PIC9; M: Thang Protein chuln
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Xsc dfnh hoat tinh ctin laccase téi t8 hgp
Dé st)ng loc hogt tinh laccase 14i (& hop tir cac

dong bién nap. dich chiét prolem ngoq bdo sau 2, 3"

ngdy nudi ciy Ién men duac tién hanh phén tng véi
co chlit Syringaldazine. Két qud sdng loc hoat tinh
clia 6 dong ndm men dugc trinh bay (rén hinh 3

Két qua sang loc hoat tinh laccase cho lhéy dich
protein ngogai bo sau 2, 3 ngdy nubi cly 1én men 1l
cac dong ndm men tai 16 hop ¢6 hoat tinh khir cor

558

g g

2

Hoat tinh laccase (nkatfl)
]

31} 1 e

Nguyén Thanh Ngo. /o

chélt Syringaldazine. Hau héi cdc ddng c6 hoat tin
laccase sau ngay cam tmg thir 3 cao hon so vai nga
cam img thir 2. Két qua ndy ciing phii hop vén ki
qué kiém tra protein tiél ngoat bio cua cic dong &
16 hop. Trong d6, dich protein ngoar bio ciia ching
sau 3 ngdy nudi ciy 18n men cim img cé hoat tin
cao nhét véi hoat tinh laccase dat 743,58 nkau/l. K¢
qui ndy 14 co s& cho nghién ciru t6i wu 1én me
ching nadm men P. pastoris th 5 hop san xui
laccase phuc vy cic myc dich nghién ciru khéc,

|o2 n‘gﬁyi
M 3 ngay:

[

Chiing 1 Ching 2 Ching 3 Chiing 4 Ching S Chimg 8

I N
Hinh 3 D4 th) xac dinh hoat linh cua laccasa t4i 18 hop

KET LUAN

Ching t5i da tao ra ching ndm men mang gen
laccase cia Cerrena unicolor ducc cai bién co chi
s0 phit hop dat 0.91. Laccase tai 16 hgp dugc tiét
hoan toan ra méi truémg véi kich thuée phin ar
khoang 55 kDa va tuy nhlen protein t20 ra bi ciit mt
phin béi protease cia té bio chi. Hogt tinh laccase
cao nhit nhin dugc sau 3 ngay nudi cﬁy 1én men dat
743,58 nkavl,

Loi cAm om: Cong trinh nay dwge thue hign bén,
kinh phi cia dé tai Ngh:en ctru cong ngh¢ san xudt
en'ym hgmn peroxidase va laccase tir vi sinh vgr Iat
3 hap dé wng dung trong cong nghiép sén xudt
gidy" ma s6. DTO? 08/CNSHCB thuge B¢ Cong
thuong va trang thiét by ciia Phong thi nghiém trong
diém Cong nghé gen, Vién Céng ngh¢ sinh hoc.
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EXPRESSION OF A CODON OPTIMIZED GENE ENCODING CERRENA UNICOLOR

LACCASE IN PICHIA PASTORIS

Nguyen Thanh Ngoc, Le Phuong Hoang Anh, Le Thi Thu Hong, Vu Van Loi, Pham Thi Bich Hop,

Truong Nam Hai*
Institute of Biotechnology

SUMMARY

Laccase 15 polyphenol oxidase that catalyzes the oxidation of various phenolic compounds. L presence of

redox mediators, laccase is also able to act on many non-phenolic compounds. Therefore, it is highly useful
biocatalysts for diverse biotechuological applications. To achicve a high expression level of laccase in P
pastoris, the coding sequence of laccase 1 from C upicolor was synthesized and optimized in a variety of
parameters such as codon usage bias, GC content, mRNA secondary structure as well as cis-acting sequence
motifs. Codon usage bias were i d in Pichia by upgrading the codon ion index from 0,69 t0 0,91
considered as very good for high geoe expression tevel. Further, GC content and unfavorable peaks have been
optimized to prolong the half-life of the mRNA. The Stemn-Loop structures impacting ribosomal binding and
stability of mRNA were broken. In addnuon our optimization process has screened and successfully medified
those negative ting sites The between original and modified sequences is 23%. The
synthetic modified gene with length of 1.5 kb was cloned in pPIC9 vector and expressed in yeast P. pastors
stram SMD1168 under the dependent control of the AOX1 promoter. In BMMY fermentation medium, the
recombinant laccase completely screted into the culture medium and had the estimated molecular mass of 55
kDa, however, the Jaccase was partially cleaved by yeast host protease The maximum activity of the
recombinant laccase obtained after 3 days' induction cultivation in shaken flash culture employing
Syringaldazine as a substrate was 743.58 nkau/l.

Keywords: Codon optimization, Cerrena unicolor, Pichia pastoris, recombinant laccase, syringaldazine
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