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TOM T A T 

Gen mlipHS mi hoa isoenzyme lignin peroxidase (LiP) H8 di logi bo peptide tin hifu dupc khulch dgi lu 
cDt4A cua nwi m\}c tdag Phanerochaetechrysosporium 26210. K.h qua giii va phin tich trinh ty nucleotide 
cho thiy, mlipHS cua chiing 36210 - gim 990 nucleotide ma hoa cho 330 amino acid - cd dp hromg dong cao 
(92 - 99%) so vdi Uinh ty cua cic gen tuong iing tren GenBank. Ngoai ra, gen mlipHS trong nghien cdu (ma so 
truy cgp GUI 19913 tren GenBank) bj tiiilu hyt (deleted) 42 nucleotide ma hoa cho 14 amino acid so vdi gen 
mlipHS ciia cac chiing P. chrysosporium khac. Tir ket qui nhgn dugc, chiing toi di xiy dyng cay phan loai dya 
trfin phin tich trinh ty LiP H8 nhan dupc ttong nghien cim. Gen mlipHS dupc gin vao vector bieu hifn pPlC9 
tgo plasmid tai td hgp pPlC9-mlipH8 vi bien nap vao nam men Pichia pastoris GS 115 (his4). Nam men tai td 
hpp P. pastoris GS\l5/pPlC9-mlipH8 bilu hifn hogt tinh LiP ngogi bao cao ttong moi tnrdng Ifin men, trong 
dd chiing Cl 38 thl hifn hogt tinh cao nhat dgt 15476 nkal.L"' sau 120hnu6iciy. 
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Lignoeellulose li thinh phan cau true chinh cua 
thyc vft, cd m$t ttong nguyfn Iifu, phy pham vi chil 
thii cua sin xuit ndng, lim, cdng nghifp. 
Lignoeellulose chda lignin, hemicetlulose va 
cellulose, trong dd lignin fchilm khoing 20 - 30% 
sinh khii khd) Ii hgp chit khd hi phan giai nhat. 
Lignin la polymer ciia c ic phenylpropanoid phuc tap 
dupc ciu tnic td ba logi rugu thom coniferyl, 
sinapsyl v i p-coumaryl (Elis Nina, 2002). 

Trong quy trinh sin xuat bpt giay, can phii logi 
bd h ^ i n khdi sinh khdi gd v i gifl lai bpt giiy 
(cellulose v i mft phin hemicellulose) sao cho dp dii , 
dp ben ciia xo sgi chda cellulose dugc bao ton cao 
nhit. Mpt ttong cac hudng cd ttifin vpng dugc quan 
lam nhifiu l i su dyng cic enzyme phan buy lignin 
ttong sin xuit bgt giiy v i giay (xd ly dam manh 
nguyen Iifu, l iy tring bgt giay, khu mau nudc thai) 
nhim giam su dyng hda chii va giam thai c ie chat 
dpc hgi ra mdi trudng (Elis Nina, 2002). Cac enzyme 
phin huy lignin quan trgng nhit la lignin peroxidase 
(LiP), manganese peroxidase (MnP) va laccase 
(Wang et al, 2004; KirK el ai. 1996; Gettemy et al. 
1998; Hong et ai. 2006). LiP l i enzyme phan huy 
lignin mgnh nhit, oxy hda c i c tifiu phin ligin khdng 
chua hgp chi l phenol (chif m 90% polymer ciia cac 
phenylpropanoid) (Gold el al. 2000; Martinez. 
2002). C i c nghien cim ttudc day cho thiy khi su 

dyng enzyme phan huy lignin tu Phanerochaete 
chrysosporium dfi tay trang bfl giay cho phep giira 
2/3 ham lugng lignin, dp tting cua bpt tang 54,6% 
(Elis Nina, 2002). 

LiP dugc ma hda bdi mdt td hgp cic gen v i da 
dugc bieu hifn nhu la sin pham ddng hda bgc hai 
cua qui trinh nudi cay. Trong djeh nudi c iy P. 
chrysosporium da tich ra dugc 6 logi isoenzyme LiP 
bao gdm cic enzyme HI , H2, H6, H7, H8 vi HIO 
(OUikka el al. 1993; Leisola el al.. 1987). Cic 
isoenzyme nay dupe cho ring cd the tgo ra tu qua 
trinh sua ddi cac protein sau qui ttinh djch m i (post-
translalional modification). Cic gen ma hda enzyme 
H2, H6, H8 v i HIO d i dugc xic djnh va giii trinh ty 
trong khi mpt sd gen ma hda cic isoenzyme LiP 
khac ehua duge xic dinh. Trong cic isoenzyme trfn 
thi LiP H2 va LiP H8 cd boat tinh phin huy lignin 
cao hon. Khi bifu hifn enzyme tai td hgp LiP H8 
ttfn Escherichia coll, enzyme chi cd hogt tinh khi 
thyc hifin cupn lgi (refolding) c ic the vui LiP d i bien 
linh (denatured inclusion bodies) (Doyle, Smith, 
1996). Vi vgy. bieu hifin LiP H8 ttong cac vi sinh vat 
khac nhu nam men, nam mdc, nam muc.. . nhim thu 
enzyme LiP hogt tinh eao dang dugc nhifiu nhdm 
nghifn cihi trfn the gidi quan t im (Wang et ai, 
2004; Martinez, 2002; Wang, Wen, 2009; tJoyle, 
Smith, 1996). 

d Viet Nam, hifn nay chua cd cdng trinh nghifin 
cihi nao bifiu hifn cac isoenzyme LiP lu P. 



Phi Quyel Tifin el ai 

chrysosporium va iing dung ttong cdng nghf san 
xuat bpt giiy (Nguyfin Thi Thanh Kifiu, Phgm Thinh 
Hd, 2002). Do viy, myc lieu ciia eua nghifin cim niy 
la tich ddng vi bifiu hifin isoenzyme LiP H8 cua P. 
chrysosporium trong nam men Pichia pastoris nham 
thu enzyme tii td hgp cd hoat linh cao. 

VAT LI$U VA PHUONG PHAP 

Chung giong vi sinh vat, vector v4 vat Iifu khic 

Chiing nim muc tring (while rot fungus) 
Phanerociiaele chrysosporium 36201 nhgn tu Khoa 
Sinh hpc, Trudng Dai hgc Khoa hpc ty nhifin, Dgi 
hpc Quoc gia thinh pho Hd Chi Minh. Chiing 
Escherichia coli XLl-blue {A(mcrA)l83 A(mcrCB-
hsdSMR-mrr)173 endAl supE44 lhi-1 gyrA96 relAI 
lac] (Stratagene, My) dugc sd dyng dfi nhan ddng 
gen. Chiing nam men Pichia pastoris GSI 15 (his4) 
(Invitrogen, My) mat khi nang sinh tdng hgp 
histidine dugc su dyng lim chung chu df bilu hifn 
enzyme tii td hgp LiP H8. 

Vector lich ddng pCR''2.1 (Invittogen, My) 
dupc sd dyng de tgo ddng gen, vector pPlC9 
(Invittogen, My) dugc sd dyng dl thiet kfi vector 
bifu hifn. 

Khulch dgi gen mi hda LiP H8 td cDNA 

Tich RNA tdng sd ciia nam myc tring P. 
chrysosporium 36201 vi tdng hpp DNA bo sung 
(cDNA) tu RNA long sd bing qui ttinh sao chep 
ngugc (reverse ttanscrijition - RT) theo nghifin cdu 
cua Phi Quylt Tiln va ddng lic gii (2009). 

Su dyng phan mem Primer3 
(htlp://fiwlo.wi. mil.edu/cgi- 6bin/primer3/primer3_ 
www.cgi) de thifit kfi cfp mdi die hifu cd gin them 
trinh ty cic enzyme gidi bgn EcoRl vi Noll (trinh ty 
in nghifing vi ggch chin) nhim khuech dgi mpt phan 
gen lipH8 ma hda cho LiP H8 di logi bd trinh ly cua 
peptide tin hifu (mature lignin peroxidase H8 -
mlipHS). Gen mlipHS ciia nim myc tring P. 
chrysosporim 36201 dugc khulch dgi bing phin dng 
Polymerase Chain Reaction (PCR) tu khudn cDNA 
su dyng c§p mdi: Ex-Lig-F (5'-
GC/U7TCTGCCACCTGTTCCAACGGCA -3') Ex-
Lig-R (5'- CCCGGCCGCTTAAGCACCCGGAGG 
CGGA -3') theo chu trinh nhift: 94''C ttong 5 phut, 
30 chu trinh (94''C tireng 60 giiy, 59''C ttong 45 giay; 
72°C trong 90 giay), 72°C trong 10 phut rli giii mlu 
d 4''C. Sin phim cua phan iing PCR dugc kilm tra 
bing difn di trfin gel agarose 1%, linh sgch bing kit 
PureLink™ - DNA Purification (Invittogen). 
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Tich ddng va phan tich trinh t^ gen mlipHS 

Gen mlipHS cd kich thudc 0,99 kb sau khi 
tinh sach dugc gan vao vector pCR*2.1 (TA 
cloning Kit, Invittogen) theo hudng din sd dyng 
cua nha sin xuat. Trinh ty nucleotide cua gen 
mlipHS trfin vector lich ddng pCR®2.I dugc xic 
dinfi tten miy dpc ttinh ty ty dgng ABI 
PRISM®3100-Avant Genetic Analyzer (Applied 
Bidsystems, Foster City, CA, USA) lgi Vifn 
Cdng nghf sinh hgc, Vifn Khoa hpe vi Cdng 
nghf Vift Nam. Kfit t̂ ua dgc ttinh ty gen hai 
chifiu dugc kifim tra bing phan mfm phan tich 
DNA STAR (Lasergene Inc., Madison, Wl, USA), 
so sanh vdi cac gen tuang img ding ky trfin ngan 
hing CO sd dfl Iifu GenBank bing cdng cy 
BLAST tren NCBl (www.ncbi.nlm.nib.gov). 
Trinh tu amino acid suy diln cua mtlpHS dugc 
phan tich va so sinh vdi trlnh ty amino acid cua 
cac protein tuang ung bing cdng cy Clustal-X 
(version 1.83). xiy dung cay phan loai bing phan 
mfim TreeView. 

Tgo chung nim men tii t l hgp 

Xd ly vector pCR2.l::mlipH8 vi pPIC9 ding 
thdi vdi hai enzyme gidi han EcoRl va Noll. Tinh 
sach gen mlipHS, vector pPIC9 vi thyc hifn phin 
ung ghfip ndi DNA bing enzyme T4 ligase d 22''C 
trong thdi gian 1 h. Bifn ngp loin bp san pham 
nhan dupe sau phin iing ghfip nli DNA vio chiing 
E. coli XLl-blue. Tach plasmid pPlC9-mlipH8 thu 
dugc trong tfi bio E. coli, xd ly bing enzyme gidi; 
han dfi kifim tra kich thudc cua gen mlipHS dupc 
chfin trong vector bieu hifn pPlC9. Md vdng 
plasmid pPlC9-mlipH8 bing enzyme gidi hgn Sal 
1 vi bifin nap vio chung nim men Pichia pastoris 
GSI 15 bing xung difn. Toin bp DNA (pPlC9-
mlipHS expression cassette) duge tich hgp vio bf 
gen ciia chiing P. pastoris GSI 15 (his4) nhd trao 
ddi cheo mgt phan dogn gen histidinol 
dehydrogenase (his4) trfn vector pPlC9-mlipH8 
vdi gen tuong Cmg trfin bp gen cua nim men. Cic 
chung P. pastoris GS\\5/pPlC9-mlipH8 tii td hpp 
dupc lya chpn ttfin dTa thgch MD (1,34% yeast 
nittogen base (YNB); 4x 10"*% biotin, 2% 
dextrose) viki lm tra hogt linh enzyme LiP H8, 
tinh khang khing sinh geneticin. Dinh gii sy cd 
m§t cua gen mlipHS trfin bg gen nam men nhd 
phan img PCR su dyng eSp mli 5'AOXl 
(GACTGGTTCCAATTGACAAGC) va 3'AOXl 
(GCAAATGGCATTCTGACATCC). 

http://mil.edu/cgi
http://www.cgi
http://www.ncbi.nlm.nib.gov
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Sing lgc Chung nim men bilu htfn LiP H8 tai td 
hgp bo^t tinh cao 

Cic chung nam men tii td hgp P. pastoris 
GS\l5/pP\C9-mlipHS dugc nudi cay trong moi 
trudng ldng BMMY (1% cao nam men, 1% 
peplon; lOOmM potassium phosphate, pH 6,0; 
1.34% YNB; 4x10'^% biotin; 1% methanol) tten 
miy lac tde dg 220 vdng,'phut, nhift dp 30''C trong 
24 h. Tifp dd, gay cim ung qui trinh sinh ling 
hgp enzyme LiP H8 tii Id hgp bang methanol sao 
cho nong dp cuoi cung dat 2% (v/v), Dich Ifn men 
cic chiing nam men tii td hgp P. pastoris 
GSUS/pPlC9-mlipH8 sau 2, 3, 4, 5 ngiy nudi eiy 
dugc xac djnh hogt tinh LiP H8, Miu dli chdng la 
ehung GS115/pPIC9 khong dugc lich hgp gen 
mlipHS vio bp gen eua nam men. 

Xic djnh hoat tfnh enzyme lignin peroxidase 

Ly tam djch Ifn men eac chung P. pastoris 
GSll5lp?lC9-mlipH8 d 4.000 vdng/phiit ttong 10 
philt d 4''C dc thu dich enzyme LiP H8. Hogt tinh 
LiP H8 dugc xac djnh theo phuong phip cua 
NJladevi vi dong lac gia (2005) sd dyng co chat 2,4-
dichlorophenol (2,4-DCP). Phan img dugc thye hifin 
ttong hon hpp bao gom eic phin diu nhau 200 pi 
ciia: dfm potassium phosphate 100 mM (pH 7,0) 
200 pi; 4-amino antipyrine 16 mM: 200 pi; 2,4-
dichlorophenol 25 mM: 200 pi; dich enzyme LiP 

HS thd: 200 pi; dung dich H^O, 50 mM (dugc 
bd sung cudi cung): 200 pi. Phin dng dugc thuc 
hien d 37''C trong thdi gian 1 phut rdi do dp hip 
thy anh sang trfin may quang phd d budc sdng 
510 nm. Hoai linh enzyme (don vi nkal.L"') 
dugc xic dinh vdi hf sd hap thy (E) cua 2,4-DCP 
li 21.647 M'cm'. 

Dang ky trinh ty mlipHS trfn GenBank 

Trinh tu gen mlipHS eua ehdng nam mye tring 
P. chrysosporium 36210 nhan dugc ttong nghien cim 
niy dugc dang ky ttfn ngan hang co sd du Iifu 
GenBank vdi ma sl truy cap li GUI 19913. Trinh ly 
cua cac amino acid suy dien tuang dng dudi ma sd 
ttuyeapACY82388.1. 

KET QUA VA THAO LUAN 

Khuech dgi gen ma hda LiP H8 

RNA ting sd tich td chung P chrysosporium 
36210 dugc kilm tra tten ^el agarose cho dii RNA 
cd hai bang dim net hon lan lugt thfi hifn cho tieu 
phin 28S rRNA vi 18S rRNA cua nim muc tting 
(kit qui khdng cdng bd). Phin dng tong hgp cDNA 
tu khudn RNA tdng sd cho mpt dai DNA dgi difn 
cho hon hgp cie doan cDNA cd dp dii khac nhau 
ttfin agarose gel (ket qua khong cdng bo). 

¥^h 1. Sin phim PCR Miulch dgi gen rrtpHfl (A) v i plasmkJ pCR2 V.:mlipH8 (B) trfln gel agarose 1.0%. M: Thang DNA 
chuin; 1. Sin phim phin img PCR khulch dgi gen mSpH8 tir cDNA ciia nim myc tring P. chrysosponum 36210 2 v i 3. 
Plasmid pCR2 1 ::mlif}H8 dugc cit bdi enzyme giOi hgn EcoRI.. 
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Gen mlipHS ma hda LiP H8 da loai bd peptide 
tin hifu cua P chrysosporium 36210 dugc khufch 
dgi bing phan iing PCR tu khudn cDNA sd dung cap 
mdi Ex-Lig-F va Ex-Lig-R cho mgt bang DNA duy 
nhit cd kich thudc 1,0 kb tten ban gel agarose, lucmg 
img vdi kich thudc mong dgi khi thifit kfi mdi 
khulch dai gen mlipHS tu P. chrysosporium (Hinh 
IA). Ket qui khulch dgi gen mlipHS bang phin ung 
PCR cho thiy c§p mdi duge thilt ke ttong thi 
nghifm la phii hpp vi dac hifiu. 

Tich ddng vi phin tfch trinh tu gen mlipHS cua 
P. chrysosporium 36210 

Sin phim phin ung PCR khufch dgi gen mlipHS 

duge linh sach va gan vao vector tach ddng pCR 2.1. 
Sau khi duge bifin nap vao lfi bao khi bien E. coli 
XLl-blue va nudi tten mdi trudng LB cd bd sung 
IOO pg/ml ampicillin, plasmid pCP^2.\::mlipH8 
dugc tinh sgch va xu ly vdi enzyme gidi hgn £coRI. 
Ket qui difn di kifim tra plasmid pCR'*'2.1::/f /̂/S sau 
khi xu ly vdi enzyme gidi hgn cho thiy hai bing 
DNA rd net cd kich thudc lan lugt li 1,0 kb vi 3,9 
kb thfi hifin cho gen mlipHS va vector pCR®2.1 ttfin 
gel agarose (Hinh IB). Tu nhihig kft qua trfin cho 
thay gen mlipHS di dugc chen vio vector lich ddng 
pCR*2.1. Vi vay, plasmid pCR*2.1 ..mllpHS dupc su 
dung dfi giii trinh ty hai chifiu cho dogn chen mlipHS 
sd dyng cip mdi M13-F vi M13-R. 

C A A 3 5 9 3 g ATCSNGKTVGDASSCAWFDVLDOIQQNLFHGGQCGAEAHESIRLVFHDSIAISPAHEAQQ 
A A B 0 0 7 9 8 ATCSNGKTVGDACSCAWFDVLDDIQQNLFHGGQCGAEAHESIRLVFHDSIAI5PAMEAQG 
A A A 5 3 1 0 9 ATCSNGKTVGDA5CCAWFDVLDDIQQNLFh«3GqCGAEAHESIRLVFHDSIAISPAMEAQG 
A C Y 8 2 3 8 8 . 1 ATCSNGKTVGDASCCAWFDVLDDIQQNLFHGGQCGAEAHESIRLVFHDSIAISPAMEAQG 
C A A 3 8 1 7 7 ATCSNGATVGDASCCAWFDVLDDIQQNLFQGGQCGAEAHESIRLVFHDAIAISPAMEAQG 

C A A 3 5 9 3 9 
A A B 0 0 7 9 8 
A A A 5 3 1 0 9 
A C Y 8 2 3 8 8 . 1 
C A A 3 a i 7 7 

C A A 3 5 g 3 9 
A A B 0 0 7 9 8 
A A A 5 3 1 0 9 
A C Y 8 2 3 8 8 . 1 
CAA38177 

KFGGGGADGSIMIF » I ETAFHPNIGLC EIVICLQKPFVQKHGCTPGDFIAFAGAVALSNC 
KFGGGGADGSIMIF » I ETAFHPNIGLC EIVKLQKPFVQKHGVTPG D F I AFAGAVALSNC 
KFGGGGWXiSIMI F » I ETAFHPNIGLC EIVKLQKPFVQKHGVTPG D F I AFAGAVALSNC 
KFGGGGADGSIMI F EIVKLQKPFVQKHGVTPG D F I AFAGAVALSNC 
KFGGGGADGSIMIF » I E P N F H P N I G L C E I INLQKPFVQKHGVTPGAFIAFAGAVALSNC 

PGAPQMNFFTGRAPATQAAPDGLVPEPFHTVDQIINRVNDAGEFDELELVInMLSAHSVAA 
PGAPQMN FFTGRAPATQPAPDG L W EP F H T V D Q I I N R VNDAG EFDE L EL WsML SAHSVAA 
PGAPQHNFFTGRAPATQPAPDGLVPEPFHTNTOQIINRVNDAGEFDELELVWMLSAHSVAA 
PGAPQMNFFTGRAPATQPAPDGLVPEPFHTVDQIINRVNDAGEFDELELVhNLSAHSVAA 
PGAPQMNFFTGRAPATQPAPOGLVPEPFHTVDQIIARVNDAGEFDELELVInMLSAHSVAA 

C A A 3 5 9 3 9 
A A B 0 0 7 9 8 
A A A 5 3 1 0 9 
A C Y S 2 3 8 8 . 1 
CAA38177 

C A A 3 5 9 3 9 
A A B 0 0 7 9 8 
A A A S 3 1 0 9 
A C Y 8 2 3 8 8 . 1 
C A A 3 8 1 7 7 

VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGTAFPGSGGNQGEVESPLPGEIRIQSDHT 
VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGTAFPGSGGNQGEVESPLPGEIRlQSan" 
VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGTAFPGSGGNQQEVESPLPGEIRIQSWfT 
VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGTAFPGSGGNQGEVESPLPGEIRIQSDHT 
VNDVDPTVQGLPFDSTPGIFDSQFFVETQFRGILFPGSGGNQGEVESGMAGEIRIQTDKT 

IWU3SRTACEWQSFVNNQSKLVDDFQFIFLALTQLGQDPNAMTDCSDVIPQSKPIPGNLP 
lARDSRTACEWQSFVNNQSKLVDOFQFIFLALTQLGQDPNAMTDCSDVIPQSKPIPGNLP 
IARDSRTACEWQS FVNNQSKLVDDFQFIF LALTQLGQDPNAMTDCSDVIPQSKPIPGNLP 
lARDSRTACEWRSFVNNQSKLVDDFQFIFLALTQLGQDPNAMTDCSDVIPQSKPIPGNLP 
LARDSRTACEWQSFVNNQSKLVSDFQFIFLALTQLGQDPNAMTDCSDVIPISKPIPGNLP 

Hinh 2. So Sinh trinh l g amino acid o i a LiP H8 tir chiing P. chrysosporium 36210 (trinh t g dirge ggch ch in ) vdi trlnh Ig 
prolein tucmg img tir cac chiing P. chrysosporium kh i c dugc d ing ky tren GenBank. D^u sao (*) t h l h i fn sg luong d ing 
trong trinh t y amino ac»d cua c i c enzyme UP H8. Khung OMj- nhat (open rectangle) the h i fn vung Irinh tu amino acid ciia 
Chung gdc 36210 b| x6a (deieled) 14 amino acid. 

Kll qua phan lich trinh ttr gen mlipHS ttong 
vectt)r tach ddng pCR*2.i::mlipH8 cho thiy ^en 
mlipHS cd dp dai 990 bp mi hda cho protein gdm 
330 ammo acid. Khi so sanh trinh ly gen mlipHS ciia 
chiing P. chrysosporium 36210 vdi cic gen tuong 

img cua cae chung P. chrysosporium khic cho thay 
dp tuang ddng cao ttong trinh tg nucleotide (92 -
99%). Tuy nhien, gen mlipHS ciia chiing P. 
chrysosporium 36210 bj mil (deleted) 42 nucleotide 
mi hda cho 14 amino acid ciia trinh ty protein LiP 
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H8 (Hinh 2). Cac kit qua giai trinh ly gen mlipHS 
cua chung 36210 duoc l|ip lgi 3 iin dfu eho kit qua 
tuong ty. rJhu vay, gen mlipHS ciia chiing 36210 
dupc khing djnh Ii thifu hyt 42 nucleotide. Khi so 
sinh dp tuong dong gida cac trinh ty amino acid 
thdng qua cay phan logi dya ttfin phan tich trinh tu 
LiP H8 ciia chung P. chrysosporium 36210 (ma sd 

ttuy caj) trfin GenBank la ACY82388.1) cho dp 
tuang ddng cao (98%-99%) vdi LiP H8 tuong iing 
cua P. chrysosporium khie cd ma sd truy cap tten 
GenBank Ii AAA53939, AAA53109, AAB00798 vi 
the hien sy luong dong thap ban han (92%) so vdi 
trinh ty amino acid tuong irag cd ma sd truy cgp 
CAA38I77(Hmh3). 

T CAA35939 

AAB 00798 

Gia trj Bootstrap 

Hlnh 3. Ciy phin log! dga trin phin tich trlnh ty LiP H8 cOa chung P. chrysosporium 36210 va cac trlnh Ig LiP H8 tuong 
ung ciia cic chOng P chtysosporium khic (tSn ciia trinh tg amino acid dugc ghi blng so ding ky trfin GenBank) Gti trj 
bootstrap (%) th^ hifn ty If sai khic v l di tmyin 

Thiet ke vector bilu hifn LiP H8 trong nim men 
P. pastoris 

Khi phan lich tiinh ly vi khung dpc (open 
reading frame) ciia gen mlipHS ttong vector tach 
ddng cho thiy gen mlipHS nhin dugc ttong thi 
nghifm cho khung dpc ma hda enzyme LiP H8 gdm 
330 amino acid. Do dd, phin iing PCR khuech dgi 
gen mlipHS td cDNA ciia P. chrysosporium 36210 
duge thyc hifn til, khdng bi Idi va mat nucleotide 
ttong qua trinh nhan vi khuech dai DNA Ngoai ra, 
vifc thilu hut 42 nucleotide ma hda 14 amino acid 
khdng lim thay dli khung dgc ciia gen mlipHS ciia 
chung 36210. Gen mlipHS tilp do dupe cit khdi 
vector tich ddng bing hat enzyme gidi han EcoPA va 
Noll vi gin vao vector bifiu hifn pPIC9 tgi hai v[ tri 
cil hrong ung de tgo vector bifiu hifn ttong P. 
pastoris Vector bilu hifn p?lC9-mlipHS dugc biln 
ngp vao chiing E. coli XLl-blue. tinh sach, cat bang 
hai enzyme gidi hgn £coRI, Noll vi kifm tra bing 
difn di ttfn gel agarose 1,0% (Hinh 4). 

Kel qua hinh 4 cho thiy, vector bilu hifn pPIC9-
mlipHS sau khi \u ly vdi hai enzyme gidi han cho 
hai bing DNA cd kich thudc iin lugt la 1,0 kb va 8,0 

kp luong img vdi kich thude ciia gen mlipHS va 
vector gdc pPIC9. Do vgy, vector bifiu hifin lai td 
hgp pPlC9-mlipH8 da dugc thiet kf thinh cdng. 

Hlnh 4. Sin phim cit vector bilu hifn pPlC^-mlipHB bing 
enzyme giOi tian M. Thang DNA chuin; Bing 1 v i 2. 
Vector bieu htfn pP\C9-mlipH8 dugc cit bdi hai enzyme 
gicri hgn EcoRlva Nod, 
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Tao cbiing P. pastoris tai tn hgp bieu hifn LiP H8 

Te bao nam men P. pastoris GSI 15 sau khi 
dugc bifin ngp vector bieu hifin di md vdng 
(linearized vector pPlC9-mlipHS) bing xun^ difn 
dugc chgn lgc trfin mdi trudng thach MD. Ket qua 
thi nghifim cho thiy, mpt sd khuan lgc nam men sau 
khi bifn ngp plasmid pPlC9-mlipHS phit trifin tren 
mdi trudng MD. ttong khi te bao nam men goc 
GSI 15 (ddi chiimg) khdng phit trien tten mdi 
trudng MD khuyet dudng histidine (kfit qui khdng 
cdng bd). Tu ket qui ttfin cho thay, bude dau di tgo 
thanh cdng chung nam men tai td hgp mang 
pPlC9-mlipHS cassene nhd trao ddi cheo bd sung 
giua mpt vung gen hoan chinh his4 Iren plasmid 
pPlC9-mlipHS vai vimg gen his4 da bj dot bifin trfin 
bp gen ciia chiing GSI 15. Nhd do, nam men tai Id 
hpp P. pastoris GSI 15/ pPlC9-mlipH8 cd thfi ldng 
hpp dupc histidine va phit ttifin trfin mdi trudng tdi 
thifu MD 

Kiem tra sy cd mat cua gen mlipHS tren bp gen 
cua cic chung lii td hgp P. pastoris GSlI5/pPIC9-
mlipHS cho thay cic chimg nay dfu tgo sin pham 
PCR die hifiu khufich dgi gen mlipHS nam giiia vimg 
dac hifu 5' AOXl va 3' AOXl, gdm hai bing cd 
kich thudc iin lugt li 1,4 kh va 2,2 kb (Hinh 5). 
Bang 1,4 kb the hifin gen mlipHS (~ 1.0 kb) va viing 
dfm 5' AOXl va 3' AOXl d hai dau cua gen 
mlipHS (flanking regions) cd kich thudc khoing 0,45 
kb ttfin vector tai id h ^ pPlC9-mlipHZ da tich hpp 
vao bd gen nim men P. pastoris GSI 15. Ngoii ra, 
bang 2,2 kb thfi hifin viing gen oxy hda methanol 
(alcohol oxidase gene - AOXl) eua ehiing nam men 
gdc GSI 15 (Hinh 5). Khi Ihye hifn phin umg PCR 
sd dyng cap mdi 5'AOXl. 3'AOXl va khudn DNA 
la bp gen cua nam men P. pastoris GSI 15 chi cho 
mpt bang DNA duy nhat co kich thudc 2,2 kb (kit 
qui khdng cdng bd). Do do, eac kft qua tten khing 
dinh sy lich hgp thinh cdng pPlC9-mlipHS cassette 
vao bp gen cua nam men P. pastoris GSI 15. 

Hinh 5. Kifm Ira sg co mil cua gen m/(pH8 vdi khudn DNA l i bd gen ciia nSm men tai to hgp P pastoris GS115/pPIC9-
mlipHS M: Thang DNA chuin:1-6* Sin ph^m PCR si> dyng khudn DNA la bf gen ciia cac chOng n^m men ti i t l hgp C131 
C133, C135. C138.0139. C136. 7: Sin phim PCR si> dyng khudn DNA l i plasmid pPlC9-mlipHB. 

Kifim tra hoat tinh LiP H8 ciia cac chiing nam 
men lii to bgp 

Kifim tra hogt tinh LiP ciia 100 chung nim 
men tii Id hgp P. pastoris GSI 15/ pPlC9-mlipH8 
trong mdi trudng BMGY cd cim dng bing 
methanol cho thiy tit ca cac chung nam men tai td 
hgp dfu CO hogt tinh LiP. Hinh 6 trinh bay hogt 
tinh LiP cua 10 ehung nam men tai td hgp cd muc 
bifiu hifn cao nhit. 

-Kft qui thi nghifm cho thiy hiu hit cic chung 
nam men tii id hgp the hifn hogt tinh LiP lang din 

theo thdi gian nudi ciy vi dat eao nhat d 110 - 120 h 
Die biet. chung C131 va C138 dat 13.166 nkal.L ' 
vi 15.476 nkaLL"' luang ung. Djch nudi cua ehiing 
nim men GSI 15/pPIC9 cd phan ung nh? vdi cochiL 
Dieu nay cd thfi ly giii do chiing GS 115/pPIC9, cung 
nhu nhieu vi sinh vat khic. cd sinh ra mpt sd enzyme 
oxy hda cd tinh die hieu co chat khdng cao nfin ciing 
cho phin img duong tinh nh? trong thi nghiem. Dang 
chu y li, boat linh enzyme LiP H8 ciia chung P. 
chrysosporium 36210 dugc thfi hifn ttong nim men 
til td hdp chung td vung thilu hyt 14 amino acid 
khdng inh hudng Idi tnsng lam hogt dpng (active 
site) hay vung kll hgp vdi co chit (substrate-binding 
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<lo'™\") . boat tinh cao nhit dgt 15.476 nkat.L"' sau 120 h nudi 
Tu cac ket qui tren cho thiy, chung ldi da tgo ciy. LiP H8 lai Id hgp se dupc tilp tyc nghifn ciru vl 

Ihanh cong chung nim men P. pastoris lit td hgp difiu kien thu nhgn enzyme tinh sach va tinh chit cua 
sinh LiP H8 hogt tinh eao, ttong do chiing C138 cd enzyme. 
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Chiing nam men 

Hlnh 6. Hogt tinh lignin perowdase cî a cic chiing nim men l i i td hgp sau 96 v i 120 h nuOi ciy. 

K^TLUAN 

Di thilt kl dugc c^p moi dfc hifu khufch dgi 
gen mlipHS Id khudn cDNA cda chiing nim mye 
tring P. chrysosporium 36210. Da tach ddng vi phan 
tich trinh ty gen mlipHS. Kfit qua phan lich cho thiy 
gen mlipHS cua chung 36210 cd dg tuang ddng cao 
(92% - 99%) so vdi trinh ty ciia cic gen tuang dng 
ttfin GenBank. Ngoii ra, gen mlipHS ttong nghifin 
cuu bj thilu hyt 42 nucleotide mi hda cho 14 amino 
acid so vdi gen mlipHS ciia cie chiing P. 
dirysosporium khic. Tu kfit qui phin tich trinh tu 
gen mlipHS vi trinh ty amino acid suy dien, di xay 
dvng dugc ciy phin logi trinh ty LiP H8 cua eic 
chiing P. chrysosporium khic nhau. Di tgo dugc 
cbung nim men tai td hgp P. pastoris GSI 15/pPlC9-

mlipHS CO khi ning bieu hifn LiP H8. Chung nam 
men tai td hgp C138 thfi hifn hogt tinh LiP cao nhit 
dat 15.476 nkatL'" sau 120 h nudi eiy, 

Ldi cam on: Cdng trinh dupc ihifc hien nhd kinh phi 
cua Bd Cdng thuang cdp cho de tdi ma s6 
DT.07.08/CNSHCB thupc di dn "Phat Iriin vd dng 
dung cdng nghf sinh hpc trong linh viic cdng nghiip 
che biin den ndm 2020". Nhdm tdc gid chdn thdnh 
cdm an PGS TS. Nguyen Thdnh Hd. Khoa Sinh hpc, 
Truong Dai hpc Khoa hpc ty nhien, Dgi hpc Quoc gia 
thdnh plid Hd Chi Minh, dd cung cdp chung 
Phanerochaete chrysosporium 36201. Xin chdn thdnh 
cdm cm su hd trp vi trang thiit bi cua Phong thi 
nghiem trpng diim Cdng nghi gen. Vifn Cdng nghe 
sinh hpc, Vifn Khoa hpc vd Cdng nghi Vift Nam. 
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C L O N I N G A N D EXPRESSION O F LIGNIN P E R O X I D A S E H8 FROM 
PHANEROCHAETE CHRYSOSPORIUM IN PICHIA PASTORIS 

Phi Quyet Tien, Vu Van Loi, Phan Thi Hong Thao, Pham Thi Bich Hop* 

Institute of Biotechnology 

The gene mlipHS. encoding isoenzyme lignin peroxidase (LiP) H8 without signal peptide, was amplified 
from cDN A of while-rot fungus Phanerochaete chrysosporium 36210. The sequence of amplified mlipHS gene, 
consisting of 990 nucleotides coding for an 330-amino-acid protein, was analyzed and revealed high homology 
(appromixately 92''ii to 99%) with that from other P. chrysosporium strains. The present mlipHS, deposited 
under accession number GUI 19913, showed a 42-nucleotide deletion compared to referential DNA sequences 
on the NCBl GenBank database. Based on the deduced amino acid sequences, phylogenetic free of LiP H8 
sequences from P. chrysosporium was constructed. Gene mlipHS was then subcloned into pPlC9, resulting in 
expression plasmid pPlC9-mlipH8. The pPlC9-mlipH8 expression cassette was integrated onto chromosomal 
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DNA of Pichia pastoris GSI 15 (his4) by homologous transformation to the his4 gene locus of the yeast. The 
selected ttansformants P. pastoris GSll5/pPlC9-mlipH8 could secret high yield of LiP in the cultures, of 
which the recombinant suain C138 expressed the h i ^ K l LiP activity of 15476 nkat.L"' after 120-hour 
cultivation. 

Keywords: Heterologous expression, lignin peroxidase, Phanerochaete chrysosporium, Pichia pastoris 




