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TACH DONG VA BIEU HIEN LIGNIN PEROXIDASE H8 CUA PHANEROCHAETE
CHRYSOSPORIUM TRONG PICHIA PASTORIS

Phi Quyét Tién, Vil Viin Lgi, Phan Thi Hong Thio, Pham Thj Bich Hep

Vién Céng nghé sinh hoc

TOM TAT

Gen mth& ma héa isoenzyme lignin peroxidase (LiP) H8 da logi bo peptide tin higu dugc khuéeh dai tir
cDNA cuu ndm myc wéng Phanemchae/e chrysosporium 36210. Két qua gidi va phan tich trioh ty nucleotide
cho may mlipH8 ciia ching 36210 - gom 990 nucleotide ma héa cho 330 amino acid - ¢4 do nrong dong cao
(92 - 99%) so v6i trinh ty ca c4c gen tuong img trén GenBank. Ngoai ra, gen mlipH8 trong nghién ciru (ma 6
truy cgp GU119913 trén GenBank) bj thiéu iyt (deleted) 42 nucleotide mi hoa cho 14 amino acid so véi gen
miipH8 cia céc ching P. chrysosporium khic. Tir két qua nhén duge, ching 16i da xay dyng cay phin logi dya
trén phin tich trinh tu LiP H8 nhin duge m)ng nghién ciru. Gen mlipH8 duge gﬂn vio vector Ix:u hién pPIC9
10 plasmid (i t5 hgp pPICO-mlipH8 vA bién nap vio nim men Pichia pastoris GS115 (his4). Nam men 141 16
hop P. pastoris GS115/pPIC9-miipH8 bidu hién hoat tinh LiP ngoai bio cao trong méi truémg Jén men, trong
d6 chung C138 thé hign hoat tinh cao nhét dat 15476 nkat.L™' sau 120 h nu6i cdy.

Tir khéa: Lignm, Lignin peroxidase H8, Phanerachaete chrysosporium, Pichia pastoris, protein té1 16 hop

MO PAU

Lignocellulose 12 thaoh phan cAu tric chinh cia
thye vit, cd mat lrong nguyén lidu, phy phim va chét
thdi cia sin xudt néng, 14m, comg nghidp.
Lignocellulose chira lignin, hemicetlulose va
cellulose, trong d6 lignin (chiém khoang 20 - 30%
sinh khéi khd) ta hgp chét khé bj phan gidi nhét.
Lignin l& polymer ciia cic phenylpropanoid phirc tap
duge cdu tic tr ba logi nrgu thom coniferyl.
sinapsyl va p-coumaryl (Elis Nina, 2002).

Trong quy trinh sén xudt b6t gidy, cén phai lozi
bo lignin khoi sinh khéi gd va gilr lai bt gidy
(ccllulose va mdt phan hemicellulose) sao cho 49 dai,
46 bén ciia xo sqi chia cellulose dugc bao tdn cao
nhét. M§t trong céc hudng co trién vong dirge quan
tam nhiéu JA si dung cic enzyme phén hity lignin
trong san xuél bot gidy va gmy (x&r ly dim manh
nguyen ligu, tdy téng bjt gidy, khir mau nugc thai)
nhim giam sir dung hoa chit va giam thai cac chit
déc hai ra méi truong (Elis Nmn. 2002). Céc enzyme
phan hay lignin quan trong nhét la lignin peroxidase
(LiP), manganese peroxidase (MnP) va laccase
(Wang er al., 2004; KirK et al., 1996; Gettemy er al.,
1998; Hong et al., 2006). LiP 14 enzyme phén hiy
lignin manh nhit, oxy hoa clc tiéu phén ligin khong
chira hp chét phenol (chiém 90% polymer cia cc
phenylpropanoid) (Gold et al. 2000: Martinez.
2002). Céc nghién ciru trudc ddy cho thiy khi sir

dung enzyme phan hiy lignin ur Phanerochaete
chrysosporium 4 Wy tring bt gidy cho phép giam
2/3 ham lugng lignin, d§ tring cia bét ting 54,6%
(Elis Nina, 2002).

LiP dugc ma héa bai mdt td hgp c4c gen va da
dugc biéu hign nhu 1A sin phim déng hoa bic hai
ciia qua trinh nudi cdy. Trong dich nudi ciy P.
chrysosporium da téch ra dugc 6 loai isoenzyme LiP
bao gdm cic enzyme Hi, H2, H6, H7, H8 va H10
(Ollikka er al., 1993; Leisola et al., 1987). Cac
isoenzyme nay dugc cho ring cé thé tao ra tr qua
trinh sira 46i c4c protein sau qué trinh dich ma (post-
translational modification). Cic gen ma hoa enzyme
H2. H6. H8 va H10 da dugc xac dinh va gidi trinh ne
trong khi mdt sb gen mad héa cic isoenzyme LiP
khac chua dugc xdc dinb. Trong cic isoenzyme trén
thi LiP H2 va LiP H8 c6 hoat tinh phan hay lignin
cao hom. Khi biéu hién enzyme tai 16 hop LiP H8
wén Escherichia coli, enzyme chi ¢6 hoal tinh khi
thuc hién cun lai (refolding) cic thé vai LiP d3 bién
tinh (denatured inclusion bodies) (Doy]c, Smith,
1996). Vi viy. bidu hién LiP H8 trong céc vi sinh vat
khéc nhu ndm men, ndm méc, ndm myc. .. nhim thu
enzyme LiP hoat tinh cao dang dugc nhidu nhém
nghién ciru trén thé gi6i quan tam (Wang et al.,
2004; Martinez, 2002; Wang, Wen, 2009; Doyle.
Smith, 1996).

G Viét Nam, hién nay chira c6 cong trinh nghién
cim nao biéu hién cic isoenzyme LiP tr P,
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chry:osponum va img dung trong cong nghé san
xual bt giay (Nguyen Thi Thanh Kiéu, Pham Thanh
Hb, 2002). Do vay, myc tiéu cla cia nghién ciru nay
1a tich dong va biéu hign isoenzyme LiP H8 cua P.
chrysosporium trong ndm men Pichia pastoris nhim
thu enzyme t4i to hop cé hoat tinh cao.

VAT LIEU VA PHUONG PHAP

Chilng gifng vi sinh vit, vector va vit li¢u khéc

Ching ndm muc uing (white rot fungus)
Phanerochaete chrysosporium 36201 nhan tir Khoa
Sinh hoc Truomg Bai hoc Khoa hoc tr nhién, Pai
hoc Quéc gia thanh phé Hb Chi Minh. Ching
Escherichia coli XL1-blue [A(mecrA)183 A(merCB-
hsdSMR-mirr)173 endAl supE44 thi-1 gyrA96 reld]
lac) (Smlzgene. My) dugc sir dung deé nhin dong
gen. Chung ndm men Pichia pastoris GS113 (his4)
(Invitrogen, My) mit kha ning sinh long hop
histidine duge sir dyng lam chiog chi dé biéu hign
enzyme (i to hgp LiP H8.

Vector tich dong pCR*2.1 (Invitrogen, My)
dugc sir dung dé o dong gen, vector pPIC9
(Invirogen, M) dugc sir dung dé thiét ké vector
biéu hién.

Khuéch dgi gen ma hoa LiP H8 tir cDNA

Tich RNA tong sé cua ndm myc Irlng P.
chrysosporium 36201 vé lung hgp DNA bd sung
(cDNA) tir RNA téng sb bing qué trinh sao chép
ngugc (reverse transcription - RT) theo nghién ciru
cia Phi Quyét Tién va déng téc gia (2009).

Sir dung phén mém Primer3
(http://frodo.wi. mu :du/cgn- 6bin/primer3/primer3_
www.cgi) dé thiét ké clip mdi dic higu cé gin thém
trinh ny cdc enzyme gidi han EcoRI va Norl (trinh oy
in nghiéng va gach chiin) nbim khuéch dai mot phin
gen lipH8 ma hoa cho LiP H8 di loai bo trinh ty cua
peptide tin hi¢u (mature lignin peroxidase H8 -
mlipH8). Gen mlipH8 cia nim myc ting P.
chrysosporim 36201 dugc khuéch dai bng phan (mg
Polymerase Chain R:ncu'un_ (PCR) tir khuén cDNA
s dung cip moi: Ex-Lig-F (5-
GGAATTCGCCACCTGTTCCAACGGCA -3) Ex-
Lig-R (5 CGCGGCCGCTTAAGCACCCGGAGG
CGGA -3') theo chu trinh nbiét: 94°C trong 5 phu(
30 chu trinh (94°C trong 60 gidy, 59°C trong 45 gmy,
72°C wrong 90 glny) 72°C trong 10 phit i glfr mau
& 4°C. San phim cia phan img PCR duge kiém tra
biing dlcn di trén gel agarose 1%, tinh sach bing kit
PureLink™ - DNA Purification (Invitrogen).
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Phi Quyét Tién cr al,
T4ch downg va phin tich trinh tr gen mlipH8

Gen mlipH8 ¢6 kich thuéc 0,99 kb sau khi
tinh sach dugc g,in vao vector pCR®2.1 (TA
cloning Kit, lnvmogcn) theo huéng diin sir dgng
ciia nha sin xudt. Trinh ty nucleollde cia gen
mlipH8 trén vector tich dong pCR 2.1 duge xic
dinh wén may doc trinh tyr ty déng ABI
PRISM®3100-Avant Genetic Analyzer (Applied
Biosystems, Foster City, CA, USA) tai Vién
Cang nghé sinh hoc Vién Khoa hec va Cong
ngh¢ Viét Nam. Ké qui doc trinh ty gen hai
chiéu dwgc kiém tra bing phﬂn mém phién tich
DNA STAR (Lasergene Inc., Madison, WI. USA),
so sénh vai cac gen tuong img ding ky (rén ngan
hing co so dir liéu GenBank bang cong cy
BLAST trén NCBI (www.ncbi.nlm.nih.gov).
Trinh tu amino acid suy dién cia mlipH8 dugc
phén tich va so sanh véi lrinh ty amtno acid cua
cac protein tuang ung bAng cang cy Clustal-X
(version 1.83), xdy dyng cdy phén loai biing phin
meém TreeView.

Tao ching ndm men ti td hop

Xir 1y vector pCR2.1::mlipH8 va pPIC9 ddng
théi véi hai enzyme gidi han EcoRI va Nol. Tinh
sach gen mlipH8, vector pPIC9 vi thyc hién phin
ung ghép noi DNA blng enzyme T4 ligase & 22°C
trong théi gian | h. Bién nap lnan bd sin pham
nhin dugc sau phan img ghép nbi DNA vio ching
E. coli XL1-blue. Tach plasmid pPIC9-mlipH8 thu
dugc trong 1€ bao E. coli, xir Iy bing enzyme giéi
han de kiém tra kich lhubc cua gen mlipH8 duge
chén trong vector biéu hién pPICY. Mg vong
plasmld pPIC9-mlipH8 bﬁng enzyme gi6i han Sal
I va bién nap vio ching nam men Pichia pastoris
GS115 bing xung dién. Toin by DNA (pPIC9-
mlipH8 expression cassette) duge tich hop vio by
gen cba chung P. pa:larl: GS115 (his4) nhd trao
dbi chéo mdt phin  doan gen  histidino!
dehydrogenase (his4) trén vector pPIC9-mlipH8
véi gen twong img trén b gen cia nim men. Che
ching P. pastoris GS115/pPIC9-mlipH8 t4i b hgp
duge lya chon trép dia thach MD (1,34% yeast
nitrogen base (YNB): 4x10%% biotio, 2%
dextrose) vA kiém tra hoat tinh enzyme LiP H8,
tinh khang kbing sinh geneticin. Dénh gié sy c6
mat cua gen mlipH8 trén by gen ném men nhd
phan img PCR sir duyog cip mdi S5'AOX1
(GACTGGTTCCAATTGACAAGC) va 3'AOXI
(GCAAATGGCATTCTGACATCC).


http://mil.edu/cgi
http://www.cgi
http://www.ncbi.nlm.nib.gov
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Sing lgc ching nim men bidu hign LiP H8 téi td
hgp hoat tinh cao

Céc ching nim men tdi 16 hop P. pastoris
GS115/pPICY-mlipH8 dugc nubi cay trong mdi
trubng 160g BMMY (1% cao nidm men, 1%
pepton; 100mM potassium phospbate, pH 6,0;
1.34‘%3 YNB; 4x10°% biotin; 1% mecthanol) trén
may lac 16c 4§ 220 vong/phit, nhiét d6 30°C trong
24 h. Tiép 46, giy cam (mg qué trinh sinh tdng
hgp enzyme LiP H8 t4i 16 hep bing methanol sao
cho néng 45 cubdi cing dat 2% (v/v) Dich lén men
cac ching nim men 14 6 hgp P. pastoris
GS115/pPIC9-mlipH8 sau 2, 3, 4, 5 ngiy nudi cay
duge xac dinh hoat tinh LiP H8. MAu d4i chirng 13
ching GS!15/pPIC9 khéng duge tich hgp gen
mlipH8 vio by gen ciia ndm men.

Xic dinh hoat tinh enzyme lignin peroxidase

Ly tam dich 1én men cic chung P. pastoris
GSU15/pPIC9-mlipH8 & 4.000 vdng/phit trong 10
phut & 4°C dé thu dich enzyme LiP H8. Hoat tinh
LiP H8 dugc xic dinh theo phuong phép cua
Niladevi va ddng tac gia (2005) sir dung co chat 2.4-
dichlorophenol (2,4-DCP). Phan img dugc thyc hién
wong hdn hop bao gdm céc phin déu nhau 200 pl
cia: dém potassium phosphaie 100 mM (pH 7.0)
200 ul: 4-amino antipyrine 16 mM: 200 ul: 2,4-
dichlorophenol 25 mM: 200 pl; dich enzyme LiP

HS8 thé: 20() pl; dung dich H,0, 50 mM (dwoc
bo sung cuoi cang): 200 pl. Phan img dugc thyc
hién & 37°C trong théi gian 1 phit roi do dd hap
thy 4nh sing trén may quang phd ¢ budc séng
510 om. Hoal tinh enzyme (don vi okat.L')
dugc xic dinh vé1 hé sb hip thy (e) cua 2.4-DCP
1221.647 M'em™.

Ding ky trioh ty mlipH8 trén GenBank

Trinh ty gen mlipH8 cia ching ndm muc tring
P. chrysosporiunt 36210 nhin dugc trong nghién cin
ndy duoc ding ky tén ngin hiang co so dir ligu
GenBank véi ma s6 truy cgp 1a GU119913. Trinh tw
cua cic amino acid suy dién twong img dudi ma so
truy cip ACY82388.1

KET QUA VA THAO LUAN
Khuéch d3i gen ma hoa LiP HS

RNA tdng sb tach tir chung P. chrysosporium
36210 dugc kiém tra trén gel agarose cho dd1 RNA
¢4 hai bang dam né1 hon lan lugt the hién cho néu
phin 285 rRNA va 18S rRNA cua ndm muc tring
(két qua khong cong bd). Phin img 1dng hop cDNA
nr khuon RNA téng s6 cho mgt dai DNA dai di¢n
cho hdn hgp cac doan cDNA c6 ¢ dai khic nhau
trén agarosc gel (két qua khong cong bé).

Hinh 1. Sdn phdm PCR khudch dai gen miipH8 (A) va plasmid pCR2 1::miipH8 (B) trén gel agarose 1,0%. M. Thang DNA
chudin: 1. San phAm phan img PCR khudch dai gen miipH8 tir cONA cia ndm myc trdng P. chrysosponum 36210 2 va 3.

Plasmid pCR2 1::miiph8 8ugc cit b enzyme gidi han EcoRl..
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Gen mlipH8 mi héa LiP H8 da loai bo peptide
tin higu cua P chrysosporium 36210 dugc khuech
da1 biing phan img PCR tir khuén ¢cDNA sir dung cap
mdi Ex-Lig-F va Ex-Lig-R cho mét bing DNA duy
nhit c6 kich thuéc 1,0 kb trén ban gel agarose, twong
(mg voi kich thuéc mong doi khi thiét ké moi
khuéch dai gen mlipH8 tix P. chrysosporium (Hinh
1A). Két qua khuéch dai gen mlipH8 biing phan img
PCR cho thiy cip moi dugc thiét ké trong thi
nghiém la phi) hgp va dic higu.

Téhch ddng va phan tich trinh tu gen mlipH8 clia
P. chrysosporium 36210

San phidm phan img PCR khuéch dai gen mlipH8

Phi Quyét Tién er al,

duge tinh sach va gén vao vector tich dong pCR®2.1,
Sau khi dugc bién nap vio té bio kha bién E. coli
XL1-blue va puéi trén mdi truémg LB c¢6 bd sung
100 pg/ml ampicillin, plasmid pCR*2 lipH8
dugc tinh sach va xir ly véi enzyme gi6i han EcoRI.
Két qua dign di kiém tra plasmid pCR¥2.1::/ipH8 sau
khi xir ly véi enzyme gi6i han cho thiy hai bing
DNA 13 nét ¢6 kich thuée I14n lugt 13 1,0 kb va 39
kb thé hign cho gen mlipH8 va vector pCR®2.1 trén
gel agarose (Hinh 1B). Tir nhimg két qua trén cho
thAy gen mlipH8 da dugc chén vdo vector tich dong
PCR®2.1. Vi viy. plasmid pCR*2.1::mlipH8 dugc sit
dung dé giai trinh ty hai chiéu cho dogn chén mlipH8
sir dung cip mbi M13-F va M13-R.

CAA35939 ATCSNGKTVGDAS SCAWFDVL DDIQQNL FHGGQQGAEAHES IRLVFHDS TAISPAMEAQG
AAB00798 ATCSNGKTVGDACSCAWFDVLDDIQQNLFHGGQQOGAEAHES IRL VFHDS IAISPAMEAQG
AAA53109 ATCSNGKTVGDAS CCAWFDVL DDIQQNL FHGGQOGAE AHESIRLVFHDSIAISPAMEAQG
ACY82388.1 ATCSNGKTVGDAS CCAWFDVL DDIQQNL FHGGQOGAEAHES IRLVFHDS TAISPAMEAQG
CAA38177 ATCSNGATVGDAS CCAWFDVL DDIQQNL FQGGQOGAEAHESIRLVFHDAIAIS PAMEAQG
cenres sawew saascane P * awaay
CAA35939 KFGGGGADGSIMI FPDI ETAFHPNIGLOEIVKLQKPFVQKHGCT PGDFIAFAGAVALSNC
AAB00798 KFGGGGADGSIMI FPDI ETAFHPNIGLOE IVKLQKPF VQKHGVT PGDFIAFAGAVALSNC
AAA53109 KFGGGGADGSIMI FPD:. PNIGLOEIVKLQKPF VQKHGVTPGDFI AFAGAVAL SNC
ACYS%;;S, 1 KFGGGGADGSIMI F- - [EIVKLQKPf VQKHGVT PGDFI AFAGAVAL SNC
CAA381 KFGGGGADGSIMI FWI EPNFHPNIGLOEIINLQKPFVQKHGVTPGAFI AFAGAVALSNC
et reTe ooy wdeavatane snn GRAATAACATARY

CAA35939

AAB00798

AAAS3109
82388.1

CAA35939

CAA35939
AAB00798
AAA53109

wgg%ziss, 1

PGAPQMNF FTGRAPATQAAPDGLVP EPFHTVDQIINRVNDAGEF DELEL VWML SAHS VAA

PGAPQMNF F TGRAPATQPAPDGL VP EPFHTVDQIINRVNDAGEFDELEL VWML SAHSVAA

PGAPQMNFF TGRAPATQPAPDGLVP EPFHTVDQIINRVNDAGEF DEL EL VWML SAHSVAA

PGAPQMNFF TGRAPATQPAPDGLVP EPFHTVDQTINRVNDAGEFDEL EL VWML SAHS VAA

P GAPQUNFF TGRAPATQPAPOGL VP EPFHTVDOT AR VNDAGEF DELEL VWML SAHS VAA
reanes 4 M A

VNDVDPTWQGLPFDSTPGIFDSQFFVETQLRGT AFPGSGGNQGEVESPLPGEIRIQSOHT
VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGT AFPGSGGNQGEVESPLPGEIRIQSOHT
VNDVDPTVQGLPFDSTPGIFDSQFFVETQLRGT AFPGSGGNQGE VESPLPGEIRIQSDHT
VNDVDPTVQGLPFDSTPGIFDSQFF VETQLRGTAFPGSGGNQGEVESPLPGEIRIQSDHT
\'ItlmPT\QGLPFDSTPGI FDSQFFVETSFL{EI LFPGSGGNQGE VESGMAGEIRIQT DHT

* DL WA AR

IARDSRTACEWQS FVNNQSKL VDDFQFIF LALTQLGQOPNAMTDCSDVIPQSKPIPGNLP
IARDSRTACEWQS FVNNQSKL VDOFQFIF LALTQLGQDPNAMTDCSDVIPQSKPIPGNLP
TARDSRTACEWQS FVNNQSKLVDDFQFIF LALTQLGQDPNAMTDCSDVI PQSKPIPGNLP
TARDSRTACEWRS FVNNQSKL VDDFQF I FLALTQLGQDPNAMTDCSDVI PQSKPIPGNLP
LARDSRTACE\;QSFVNNQSKLVSDFQFIFLALTQLGQKLU’U:TDCSDVIPISKF‘IPGNLP
e e T Y s

Hinh 2. So sar_lh Iﬂ("l r ammn acd cla LiP H8 tir ching P. chrysosponium 36210 (trinh 1y Adugce gach chan) véi trinh v
protein tuang ung tlr cac ching P. chrysosporium khac duyc dang ky trén GenBank, Du sao (*) thé hign sy twang ddng
trong trinh ty amino acid cia cac enzyme LiP HB. Khung ch(r nhét (open rectangle) thé hién vang trinh ty amino acid cla

ching gbc 36210 by xba (deleted) 14 amino acid.

K€t qua phin tich inh gen mlipH8 trong
vector tich dong pCR"2.1:mlipH8 cho thiy gen
mlipH8 c6 dp dai 990 bp ma héa cho protein gom
330 amino acid. Khi so sanh trinh ty gen mlipH8 cia
ching P. chrysosporium 36210 véi cic gen tuong
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(mg cia cic chung P. chrysosporium khac cho thiy
46 tuang dong cao trong trinh ty nucleotide (92 -
99%). Tuy nhién. gen mlipH8 cia ching P.
chrysosporium 36210 bj mét (deleted) 42 nucleotide
mi hda cho 14 amino acid ciia trinh ty protein LiP
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H8 (Hinh 2). Cic két qua giai trinh ty gen mlipH8
cua chung 36210 duoc 1p lai 3 Jan déu cho két qua
trang ty. Nhu viy, gen mlipH8 cua ching 36210
duge khﬂng dinh 13 thiéu hut 42 nucleoude. Khi so
sinh 4 twong déng gilra céc trinh v amino acid
thong qua ciy phan loai dya trén phan tich trigh nr
LiP H8 cta ching P. chrysosporium 36210 (ma sb

—

ACY82368.1

truy cdp trén GenBank 14 ACY82388.1) cho d¢
twong dong cao (98%-99%) véi LiP H8 tuong img
cua P. chrysosporium khic c6 mi sb truy cap irén
GenBank la AAAS3939, AAAS3109, AAB00798 va
thé hién sy trong déng thip hon hon (92%) so véi
trinh ty amino acid tuong img c6 ma sb truy cip
CAA38177 (Hinh 3).

AAA531D9

CAA35939

AABDO798

Gia tr] Bootstrap

CAA381T7

Hinh 3, Cay phén logl dya trén phan lich trinh tiy LiP H8 cda chiing P. chrysosporium 36210 va cac trinh t LiIP H8 rong
ung clia cac chung P. chrysosporium khac (tén cla trinh ty amino acd duoc ghi bang sb dang ky trén GenBank). Gia trj

bootstrap (%) thé hién 1y 18 sai khac v& di truyén

Thiét ké vector bifu hi¢n LIP H8 trong nfim men
P. pastoris

Khi phan tich trinh tr va khung doc (open
reading frame) cia gen mlipH8 trong vector tach
dong cho thiy gen milipH8 nhan dugc trong thi
nghi¢m cho khung doc mi hoa enzyme LiP H8 gom
330 amino acid. Do dé, phan img PCR khuéch dai
gen miipH8 tir cDNA cia P. cllrv:o:parmm 36210
duge thye hign 1ée, khéong bi 16t va mit nucleotide
trong qun trinh nhan va khuéch dai DNA. Ngodi ra,
vigc thiéu hut 42 nuclcoude ma hoa 14 amino acid
khong 1am thay dé1 khung doc cua gen mlipl8 cia
ching 36210. Gen mlipH8 tiép d6 dugc cit khoi
vector tach dong bing hai enzyme gié1 han EcoRl va
Noil va g§n vio vector biéu hign pPlC9 11 hai vy tri
cit nrong (mg dé tao vector bidu hién trong P.
pastoris Veclor biéu hién pPIC9-mlipH8 duge blen
nap vao ching £. coli XL1-blue. tinh sach, cit bang
hai enzyme gisi han EcoRl. Norl va kiém tra bing
dién di trén ge) agarose 1.0% (Hinh 4).

Ké&t qua hinh 4 cho théy, vector biéu hign pPIC9-

mlipH8 sau khi xu ly vén hax enzyme gi6i han cho
hai bang DNA c6 kich thuéc 14n lugt 14 1,0 kb va 8,0

kp tuong img vo1 kich thuoc ciia gen mlipH8 va
vector goc pPICY. Do vdy, vector biéu hién tai 10
hop pP1C9-miipH8 di dugc thiét ké thanh céng.

kb M 1 2

Hinh 4. S&n phdm c3t vector bidu hign pPICS-miipH8 bing
enzyme giri han M. Thang DNA chudn, Bang 1 va 2.
Vector bidu hign pPICS-mipH8 dugc chl béi har enzyme
gitri han EcoRI va Notl
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Tao chiing P. pastoris ti ¢5 hgp biéu hign LiP H8

Té bao nim men P. pastoris GS115 sau khi
dugc bién nap vector biéu hign di mo vong
(linearized vector pPIC9-mlipH8) bing xung dign
duge chon loc trén méi truong thach MD. Ket qua
thi nghlcm cho lhay mjt s0 khuin lac nam men sau
khi bién nap plasmid pPIC9-miipH8 phat trién rén
moi trugng MD. trong khi 1é bao nam men goc
GSI115 (dor ching) khéng phat irién trén moi
truong MD khuyel dudmg histidine (két qua khéng
cong bd). Tir két qué rén cho thiy, bude diu d g0
thinh céng ching niam men a1 6 hop _mang
pPIC9-mlipH8 cassette nhd trao doi chéo bd sung
gilra mt ving gen hoan chinh his4 trén plasmld
pPIC9-mlipH8 vii ving gen his4 da h| dot bién trén
bo gen cua ching GS115. Nh dé, ndm men tai 16
hop P. pastoris GS115/ pPICO-mlipH8 cb thé lonF
hep duge histidine va phat nén trén mé) trudmg 10
thiéu MD

Phi Quyét Tién et al.

Kiém tra sy co mit cua gen mlipH8 trén bj gen
cua céc ching tai t6 hop P. pa:torn GS115/pPICY-
miipH8 cho thiy cic ching nay déu 120 san phim
PCR dic hi¢u khuéch dai gen mth8 nam gilra ving
dac hiéu 5" AOXI va 3° AOXI, gom hai bing co
kich thuéc 1an oot 1a 1.4 kb va 2.2 kb (Hinh 5h
RBing 1.4 kb thé hi¢n gen mlipH8 (~ 1,0 kb) va viing
dém 5' AOX1 vd 3' AOXI & hai diu cia gen
mhpH8 (flanking regions) c6 kich thuoc khoang 0,45
kb trén vector 1ai 16 hegp pPIC9-mlipH8 da tich hop
vio bo gen ndm roea P. pasitoris GS115. Ngodi ra,
bing 2,2 kb thé hién ving gen oxy hoa mc(hanol
(alcohol oxidase gene - AOX1) ctia chiing ndm men
gbc GSI115 (Hinh 5). Kin thyc hi¢n phan (mg PCR
sir dung cip moi 5°AOX1. 3'AOX1 va khuon DNA
la b gen ciia nam men P. pastoris GS115 chi cho
mot bing DNA duy nhat ¢o kich thuéce 2,2 kb (kél
qua khéng cong bd). Do dé. cac két qua trén khang
dinh sy tich hop thanh cng pPIC9-mlipH8 cassetie
vao bj gen cua ndm men P. pastoris GS115.

2200
1400

Hinh 5. Kidm tra sy 06 m3t clia gen miipH8 ven khudn DNA 13 bd gen cua ndm men 141 16 hop P pastoris GS115/ pPICS-
miipH8 M: Thang DNA chudn 1-6 San phdm PCR sir dyng khudn DNA I3 bd gen ciia cac ching ndm men tai 1& hap C131,
€133, €135, C138, €139, C136. 7: San phAm PCR sir dung khudn DNA 4 plasmid pPICS-miipH8.

Ki¢m tra hoat tinh LiP H8 ciia cic ching nim
men tdi to hgp

Kiém tra hoat tish LiP cta 100 chung nim
men tai to hgp P. pasioris GS115/ pPIC9-mlipH8
trong méi truimg BMGY co cam \mng bing
methanol cho thay tat ca cac ching ndm men (ai 16
hgp déu co hoat tinh LiP. Hinh 6 trinh bay hoat
tinh LiP cua 10 chung nim men tai t& hep c6 mire
biéu hién cao nhat,

-Ké1 qua thi nghiém cho thay hiu hét cic ching
nam men ti 16 hop thé hign hoat tinh LiP ting din
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theo thoi gian nuéi cdy va dat cao nhét & 110 - 120 h

Dic bi¢t, chung CI}I va C138 dat 13.166 nkat.L"
va 15.476 nkat.L"' tuong ing. Dich nudi cia ching
nam men GS115/pPICY ¢6 phan img nhg véi co chit.

Piéu ny c6 the ly giai do chung GS1 lS/pPlC9 ciing
nhu nhicu vi sinh vat khéc. c6 sinh ra mjt sé enzyme
oxy hoa co tinh dic hiéu co chit khdng cao nén ciing
cho phan img duong tinh nh¢ trong thi nghiém. Dang
chi y 14, hoat linh enzyme LiP H8 cua ching P.
chrysosporium 36210 dugc thé hign rong nam men
ta1 16 hop chimg 6 ving thiéu hut 14 amino acid
khéng anh hudmg tai trung 13m hogt déng (active
site) hay viing két hgp véi co chit (substrate- -binding
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domain)

Tir céc két qua lren cho thiy, ching i da tao
thanh céng ching nim men P. pastoris tit té hop
sinh LiP H8 hoat tinh cao, trong d6 ching C138 c6

boat tinh cao uhal dat 15.476 nkat. L' sau 120 h nuéi
cay. LiP H8 i 16 hop s& duge uep tuc nghlen ciru vé
diéu kién thu nhan enzyme tinh sach vi tinh chét cia
enzyme.
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Hinh 8. Hoat tInh lignin peroxidase clia cac ching ndm men tai td hop sau 96 va 120 h nudi cdy.

KET LUAN

Pa thiét ké dugce cp mdi dic higu khuéch dai
gen mlipH8 tir khuén cDNA cia ching ndm muc
tring P. chrysosporium 36210. D tich dong va phan
tich trinh ty gen mlipH8. Két qué phan tich cho thay
gen mlipH8 ciia ching 36210 c6 d¢ tuong déng cao
(92% - 99%) so véi trinh ty cua cdc gen twong (ng
trén GenBank. Ngodi ra, gen mlipH8 trong nghién
cine bj thiéu hut 42 nucleotide ma héa cho 14 amino
acid so vé6i gen mth8 cua cac ching P.
chrysosporium khéc. Tir két qua phén tich trinh ty
gen mlipH8 va trinh tr amino acid suy dién, da xay
dymng dugc ciy phin logi trinh ty LiP H8 cua cic
ching P. chry:osparmm khéc nhau. Da 1o dugc
chiing nhm men tai (8 hop P. pasroris GS115/pPICY-

mlipH8 cé kha ning biéu hi¢gn LiP H8. Ching nim
men ti 13 hgp CIJS thé hién hoat tinh LiP cao nhét
dat 15.476 nkat L™’ sau 120 h nuéi cay.

Lavi cim on: Cong trinh duvc thire hten nhé kinh ph[
cia Bo Cong thuomg cdp cho dé 16i ma s6
DT.07.08/CNSHCB thugc dé én “Phdt trién va img
dyng cong ngh;’ sinh hoc trong linh vuc cong nghiép
ché bién dén nam 2020". Nhom tic gié chan thinh
cdm on PGS TS. Nguyén Thanh Ho, Khoa Sinh hoc,
Truomg Dai hpc Khoa hoc e nhién, Dai hoc Quoc gia
thank phd Ho Chi Minh, di cung cdp chung
Phanerochaete chrysosporium 36201. Xin chdn thémh
cam on su hé tro vé trang thiér bj cia Phong thi
nghiém trong diém Cing nghé gen, Vién Cong nghé
sinh hoc, Vién Khoa hoc va Cong nghé Vit Nam.
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LIGNIN PEROXIDASE H8 FROM

PHANEROCHAETE CHRYSOSPORIUM IN PICHIA PASTORIS

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

Institute of Biotechnology

SUMMARY

The gene miipH3. encoding isocnzyme lignin peroxidase (LiP) H8 without signal peptide, was amplified

from cDNA of white-rot fungus Phanerochaete chry

36210. The seqy of miipH8 gene,

g of 990 nucleotides coding for an 330

d protein, was analyzed and rcvealed high homology

(lppmmixaltl) 92°5 10 99%) with that from other P. chryso:panum strains. The present mlipH8, deposited
under accession number GU119913, showed a 42 leotide deletion p to DNA

on be NCBI GenBank database. Based on the deduced amino acid sequences, phylogenetic tree of LiP H8
sequences from P. chrysosporium was constructed. Gene mlipH8 was then subcloned into pPICY, resulting i in
expression plasnud pPIC9-miipH8. The pPIC9-mlipH8 cassette was onto

* Author for correspondence: Tcl, 84-4-38363257; Fax: 84-4-38363144; E-mail: phamhop@ibt.ac.vn
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DNA of Pichia pastoris GS115 (his4) by homologous transformation 1o the is4 gene locus of the yeast. The
selected transformants P. pastoris GS115/pPIC9-mlipH8 could secret high yicld of LiP in the cultures, of
which the recombinant strain C138 expressed the highest LiP activity of 15476 nkat.L" after 120-hour
cultivation.

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





