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TOM TAT 

Chitinase la enzyme thuy phdn lien kit 1,4-p-glycoside trong phan tir chitin va dugc sinh ra tii nhiSu td 
chiic ccr the khac nhau. Chitmase dS dugc su dgng de chong lgi cac lodi nSm benh va cdn ttimg hai thgc vgt. 
Gan day, gene mi hoa chitinase tii mdt sd chiing vi sinh vgt da dugc nhan ddng va bi6u hien Uong cdc co thfi 
vgt chii khde nhau va enzyme tdi td hgp nay da dugc tinh sach; danh gia tinh chdt ly hoa. Trong bai bao nay, 
chiing tdi da phan lap dugc gene mS hda chitinase tir chiing Lecanicillium lecanii 43H cd chidu dai 1269 bp ma 
hda cho protein cd khdi lugng phan tii khoang 45 kDa, gdm 423 ammo acid, chiia I tin hiSu peptide (20 amino 
acid). Gene cDNA nay dugc dang ki Uong GenBank vdi ma sd JX665045 vd bidu hign trong ndm men P 
pastoris X33 thdng qua vector bieu hi^n pPICZoA Ddng bien ngp (SI 8) co boat tinh chitinase cao da dugc Iga 
chgn Chitinase tai td hgp (rChit) dugc smh tdng hgp vdi him lucmg cao nhSt Uong mdi trudng YP sau kht cam 
ling methanol 1,5% trong 96 h nuoi cay. rChit dugc tinh sgch qua cgt sdc ki trao ddi ion DEAE-Sephadex A-50 
thu dugc mdt bang protein kich thudc khoang 45 kDa, hogt tinh rieng dgt 11,93 U/mg protein, do sach 1,8 lin. 
rChit hogt dgng mgnh nhat d 40°C va pH 5,5. 

Tirkhoa: Bieu hi^n, chitinase, Lecanicillium lecanu, nhdn dong. Pichia pastoris X3 3, tinh sgch 

Chitin Id mdt polysacharide dugc tgo nen tir cdc 
don phan N-acetyl glucosamine thdng qua lien ket 1,4-
P glycoside. Chitin Id hgp chdt hiiu co chiem ty le thir 2 
trong tu nhidn sau cellulose. Chitin tdn tgi frong thdnh 
te bao ciia nam, vd ngoai ciia ddng vat khdng xuong 
sdng (cdn triing, giap xdc va dgng vat than mem). 

Chitinase la nhdm enzyme thuy phan cd khd 
ndng phan cat hen ket P-l,4-glycoside giua Cj vd C4 
ciia hai phan tit N-acetyl glucosamine lien tiep nhau 
trong phdn tii chitin, chitobiose vd chitotriose. 
Chitinase gdm: Endochitinase (EC.3.2.1.14) thiiy 
phdn dilm cat ben tiong phan tii chitin tgo ra cdc 
phan tli cd khdi lugng thdp nhu chitofriose, 
chitotetraose vd diacetylchitobiose. Chitobiosidase 
(EC 3.2.1.29) xuc tdc qud trinh phdn cat cac vi sgi 
chitin d ddu khdng khii gidi phdng ra 
cic diacetylchitobiose. N-acetylglucosaminidase 
(EC 3.2.1.30) phdn cat cdc oligomer (san pham cua 
sg thiiy phdn bdi endochitinase vd chitobiosidase) 
de tgo ra cdc don phan N-acetylglucosamine 
(Patil e/fl/., 2002). 

Chitinase tham gia vao qua trinh thiiy phan 
chitin trong dgi duong. Ngoai ra, chitinase cdn dugc 
sir dung de tgo m cdc chitooiigosaccharide, cd vai trd 
trong qua trinh khdng khudn (Wen et al, 2002). 
Trong ndng nghiep, chitinase cdn dugc sii dgng de 
chdng lai tac nhan gay benh cbo thgc vgt va lam thuy 
phan Idp vd ngoai cua cdn trung mgt cdch hi^u qua 
(Dahiya et al, 2005). Chitinase dugc tao ra bdi cac 
td chiic sinh vat khac nhau nhu vi khuan, nam, thuc 
vgt vd ddng vgt. Hien nay, nhieu gene ma hda 
chitinase td vi khudn va nam da dugc nhdn ddng, 
bieu hien vd ddnh gid tinh chdt. Trong nghien ciru 
nay, chiing tdi tien hanh nhdn ddng, bidu hidn gene 
ma hda chitinase tu L. lecanii 43H trong ndm men P. 
pastoris X33 dudi su kiem kiem soat ciia promoter 
AOXI nham nang cao nang suat va de dang tinh 
sgch trong qua trinh tinh sach phuc vu cho san xuat 
thudc tni sau sinh hoc. 

NGUYEN LIpU VA PHUONG PHAP NGHIEN CUU 

Hoa chat 

3,5-dmitiosalisilic acid mua tii Fluka (Trung 
Quoc); agarose, peptone, cao nam men tii Bio basic 
INC (Canada); D-glucose, methanol, glycerol tir 
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Merck (Dire;), chitinase tir HiMedia (Mumbai, 
India); sorbitol tii Scbarlau (Tdy ban nha). 

Cbiing gi6ng va vector 

Chiing ndm L. lecanii 43H dugc cung cdp tir 
Phdng Cac chat chiic nang sinh hoc, Vien Cdng nghe 
sinh hoc, Vien Han ldm Khoa hoc vd Cdng nghe Viet 
Nam. Te bdo E. coli DH5a vd vector pJETL2/blimt 
(Fermentas) diing de nhan ddng gene. Nam men P 
pastoris X33 va vector pPlCZoA (Invitrogen) dung 
de bieu hidn chitinase. 

Taeh RNA tdng sd 

Sgi nam (1,5 g) tii L. lecanii 43H dugc nghien 
nhanh trong nito long bang cdi chay sii va chuyen 
vdo dng Eppendorf 2 ml. Bd sung 1 ml trizol 
reagents, dao deu trong 5 phiit va chiet vdi 200 pl 
hdn hgp chloroform:isoamyl alcohol (24:1). Hdn hgp 
dugc ly tdm 12500 vdng/phiit trong 15 phiit d 4''C, 
chuyen djch ndi sang dng Eppendorf 1,5 ml mdi. Bd 
sung 500 pl isopropanol, lac nhe dd RNA kdt tiia d 
nhigt dg phdng trong 10 phut vd ly tam thu tiia RNA 
d 12500 vdng/phiit ttong 15 phiit d 4°C. Rira tiia 
bdng dung dich ethanol 70% bd sung DEPC 0,01% 
(v/v), ly tam 12500 vdng/phiit ttong 5 phiit d 4°C. 
Lam khd RNA d nhiet dg phdng va hda tan ttong 
nude da bd sung DEPC 0,01% (v/v). 

Tdng hgp sgi don cDNA vd khuech dai gene 
chitinase 

Sgi cDNA dugc tdng hgp tir mRNA bdng kit ciia 
bang Fermentas. Sgi don cDNA dugc dung Iam 
khudn de khuech dgi gene chitmase sir dung cgp mdi 
ddc hi?u dugc thiet ke dua tren trinh tu nucleotide 
ciia gene ma hda chitinase tir chung Vertieillium 
lecanii (DQ412945.1), bd sung diem cdt ciia hai 
enzyme gidi hgn EcoRl va Xbal de tien chuyen gene 
vao vector bidu hien pPICZoA: pPChit-F (GC GAA 
TTC ATG TTG AGC CTA CTC AAA) vd pPChit-R 
(GC TCT AGA TC TTT CAT GCC ATT CTT GA). 
Hdn hgp phan irng PCR (vdi tdng thd tich la 10 pl) 
bao gdm: lpi dem PCR lOx; 0,6pl 25mM MgCb; 
0,8pl 2,5mM dNTP; lpi DNA khudn; 5,9pl nude 
cdt; 0,5pl mdi mdi loai; 0,2pl Taq polymerase 5U. 
Phdn ling PCR dugc thuc hien theo chuong trinh: 
95°C/5 phiit; 35 chu ky (95°C/45 gidy; 52''C/1 phut; 
72''C/I phiit); 72''C/10 phiit. San phdm PCR dugc 
didn di tren gel agarose vd dugc tinh sach theo kit 
tinh sach cua hang Qiagen (Venlo, the Nethelands). 
Trinh tu DNA dugc xdc djnh tren mdy dgc trinh tu 
tg ddng ABI PRISM 3100 Avant Genetic Analyzer. 

Phan mdm DNAStar vd BLAST dugc sii dyng de 
phdn tich vd so sdnh trinh tu gene va amino acid. 

Thiet ke vector bieu hien pPChit 

San phdm PCR dugc chen vdo vector 
pJETl .2/blunt tao ra vector pJChit vd chuydn vio 
tiong E. coli DH5a dd nhdn ddng gene. Sau dd gene 
ngogi lai Chil ttong vector pJChit dugc cdt boi 
EcoRl vd Xbal va dua vao vector pPICZaA (go ra 
vector pPChit. DNA plasmid dugc thuc hign theo mfi 
ta trudc day (Quyen et al, 2007). 

Bien nap va bieu hien gene 

Vector pPChit dugc cdt md vdng bdng Pmel sau 
dd dugc bien ngp vdo P. pastoris X33 bdng phuong 
phap xung dien. Cac ddng bien ngp dugc sang lpc 
tten dia moi tnrdng YPD chira l%o zeocin. Sg hpi 
nhdp ciia gene chitinase ttong ndm men dugc kiSm 
tta bdng phdn ung PCR su dung DNA cua ndm men 
lam khudn vdi cap mdi pPChit-F/pPChit-R. 

Xdc dinh boat tinh chitinase 

Hogt tinh chitinase dugc xdc dinh bdng each do 
hdm lugng dudng N-acetyl glucosamine giai phdng khi 
thiiy phdn chitm huyen phCi bdi enzyme. Hdn hgp ciia 
100 pl chitinase dugc ii vdi 300 pl cua 0,5% (w/v) 
chitin huyen phu pha trong dem 20 mM Tris-HCI pH 
7,0 a 40°C tiong 2 h. De xdc dinh lugng dudng gi^ 
phdng tiong hdn hgp phdn iing, 1 ml DNS (Miller, 
1959) dugc bd sung va dun sdi ttong 10 phiit. Cdc 6tig 
dugc lam Ignh xudng nhiet dg phdng vd ly tam lOOOO 
vdng/phiit ttong 10 phiit. Lugng dudng giai phdng 
dugc xac dinh bang each do do hdp phg d 540 nm, dga 
vdo cudng do mau tgo phiic vdi thudc thd. Mdt don vj 
boat tinh (U) ciia chitinase dugc xac dinh Id lugng 
enzyme phdn gidi chitin huydn phii thanh dudng khit 
tuong duong vdi I pmol N-acetyl glucosamine frong 1 
h d dieu kien thi nghidm. 

Di^n di gel polyacrylamide (PAGE) vd xdc djnb 
nong do protein 

Khdi lugng phdn tir ciia chitinase dugc xdc djnb 
bang didn di fren gel polyacrylamide chira 12,5% 
polyacrylamide bang thiet bi cua Biometta. Protein 
dugc hien mdu vdi thudc nhugm 0,1% AgNOs. Hdm 
lugng protein dugc xdc djnh bang phucmg phap do 
Braford. 

Tinh che rChit 

Djch nudi cay sinh tdng hgp rChit dugc ly tam 
12000 vdng/phiit trong 10 phiit. 50 ml djch ngo?i 
bdo (1,11 U/ml) dugc cd lai bdng cpt Millipore 10 
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kDa. Dich cd mau (9 ml) dugc cho qua cdt sdc ky 
trao ddi ion DEAE-Sephadex A-50 (26x6 cm), da 
dugc nia vd can bang vdi dem 50 mM Tris-HCI pH 
7,0 Protem dugc tiidi ra vdi dem 50 mM Tris-HCI 
pH 7,0 cbiia 0-1,0 M NaCI, tdc do chdy 24 ml/h cho 
den khi OD280 < 0,01. Mdi phan doan dugc thu lai 
vdi the tich 1,5 ml. Cdc phan doan cd boat tinh 
enzyrae cao dugc tap hgp lgi va sir dung de ddnh gid 
tinh chat chitinase. Tat cd cdc budc tinh sach dugc 
thgc hien d4 ' 'C. 

Xac dinh nhiet do va pH tdi uu 

Nhidt dp vd pH tdi uu cua chitmase dugc xdc 
djnh theo phucmg phap da md td d ttdn su dung dem 
sodium acetate 20 mM (pH 3,5-6,0) va dem sodium 
photphate 20 mM (pH 6,0-8,0); nhiet do thay ddi 
ttong khodng 30-60°C tgi pH 7,0. 

KET QUA VA THAO LUAN 

Phan lap gene ma hoa chitinase tir chiing L. 
lecanii 43H 

RNA tdng sd sau khi tinh sgch dugc thuc hien 
chgy RT-PCR tao cDNA. Sau do, cDNA nay dung 
ldm khudn de khuech dgi gene chitmase vdi cap 
mdi dgc hieu PpLeF/PpLeR. San phdm PCR dugc 
khuech dgi cd kich thudc khodng 1,3 kb diing nhu ly 
thuyet (Hmh 1, gidng 1). Gene ma hda chitinase (Chit) 
da dugc dua vdo pJET1.2/blunt tgo thdnh plasmid 
pJEChit. San pham cat kiem tta gene Chil bang EcoRl 
vkXbal ttong pJEChit cho 2 bang tuang iing vdi kich 
thudc ciia gene Chit (-1,3 kb) va pJET1.2^1unt (-3 
kb) (Hmh I, gieng 2). Trinh tu cDNA gene Chit dugc 
nhdn ddng tu mRNA dai 1269 bp. 

bp M 1 2 M bp 

Hinh 1,Di?n di dd san pham PCR khuech dai gene C/irfliPcDNA (1) vasan pham c§t ciJa pJEChit b ing EcoRl vaXiSal tren 
gel agarose (2); M: DNA chuan. 

Ciing vdi vide khuech dgi gene Chit tir cDNA, 
gene Chil cung dugc nhdn tii khudn DNA dd xdc 
dinh cau tnic hodn chinh ciia gene ma hda 
chitinase tir L. lecanii 43H cung nhu kich thudc 
cac doan exon. San pham PCR dugc chen vao 
vector nhdn ddng pJETl.2/blunt vd bien ngp vdo 
E.coii DH5a, Plasmid tai td hgp dugc tinh sach va 
xdc dinh trinh tu. Ket qua dgc trinh tu cho thay, 
trinh tu nucleotide cua gene Chil nhan tu khudn 
DNA cd 4 exon vdi kich thudc 140, 99, 50 va 631 
bp (tdng dung bang kich thudc cDNA gene Chit 
nhdn tu khudn mRNA, khdng bao gdm cdc 
nucleotide cua bg ba md ddu vd kdt thuc) vd 3 
intron cd kich thudc 57, 51 vd 52 bp. Trinh tg 
gene ma hda Chit tit L. lecanii 43H dugc dang ki 
ttong GenBank vdi ma sd JX665045. 

cDNA gene Chit thu dugc (JX665045) cd do 
tucmg ddng 99,9% so vdi cdc trinh tir ttong GenBank 
tli chiing i . lecami 432 (DQ412944), L attenuatum 
CGMCC5328 (KC904797), 99,8% tii chirng 
Cordyceps confragosa (KF041477) va 67,2-90,1% 
vdi Chit tii cac chiing L. lecanii DAOM 175104 
(AY705927) vd Trichothecium roseum (GU36I767) 
(Hinh 2A). 

Trinh tu ammo acid suy dien cua Chit cd dp 
tucmg ddng 100% so vdi chitmase tir cac chiing L. 
lecanii 432 (DQ412944), L. attenuatum 
CGMCC5328 (KC904797); 99,8% vdi Chit tir chiing 
C confragosa (KF041477) vd 69-91% vdi Chitinase 
tit cdc chung L lecanii DAOM 175104 (AY705927) 
vd T. roseum (GU361767) (Hinh 2B). 
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Nhu vay, cDNA gene Chit tii L. lecanii dai 1269 
bp (gdm cd ma md ddu vd ket thiic), thugc hg 
18 thuy phdn lien kdt glycoside. Trinh tu amino acid 
suy diln dai 423 amino acid, ttong do 20 amino acid 
ddu N Id peptide tin higu (phdn tich bang 
DNAStar va signal peptide SignalP-3.0 
(http //www.cbs.dtu.dk/services/SignalP)). Theo 
phdn tich ly thuyet, protein nay cd khdi lugng phan 
tir khoang 45 kDa, gdm 36 amino acid mang tinh 
base manh, 41 amino acid cd tinh acid mgnh, 147 
amino acid ky nude va 126 amino acid phdn cue. 

Tao chung bieu hien P. pastoris X33/pPChit 

Gene Chit trong plasmid pJEChit dugc gan vdo 
vector pPICZoA tao plasmid tdi td hgp pPChit. Plasmid 
tai td hgp pPChit cd kich thudc ldn hon, nen nam 

cao hon so vdi vector pPICZoA (Hmh 3A, gidng 1). 
Plasmid tai td hgp pPChit tmh sgch dugc cdt 1 ^ 
EcoRl va Xbal cho hai bdng la pPICZoA {-3.6 kb) va 
gene Chti (1269 bp) (Hmh 3B, gidng 2). Plasmid 
pPChit dugc cat md vdng bdng Pmel tao cdu tnic tiSng 
trudc khi bidn ngp vdi kich tiiudc khodng 6 Id) (HM 
3C, gidng 3). Gene Chit trong plasmid pPChit dfi dugc 
khing dinh bdng gidi ttinh tg gene. 

Cac ddng ndm men tai td hgp dugc nudi troi^ 
mdi trudng YPG qua ddm sau do tdeh DNA va chgy 
PCR vdi cap mdi dgc higu gene Chit de kiem tra. 
Mdt sd khudn Igc (1-4, 6-1 i ) (Hinh 4) cd kich thiric 
tuong ling vdi cDNA gene Chit. Nhu vdy, cd the k^ 
lugn cac ddng P. pastoris X33 tai td hgp cd chiia 
dogn gene ma hda Chit. 

^ 
DQ412944 
KC904797 
JX665045 
KF041477 

- AY705927 
- GU361767 

Nucleot ide Substi tut ioi 

JX665045.seq 
KF041477 seq 
DQ412S44.seq 
KC904797.seq 
AY705927.seq 
GU361767.S6q 

Nucleot ide Subst i tu t ions (x100) 

H n h 2. So sanh trinh tu gene Chit (JX665045) (A) vd trinh tu amino acid suy d i l n (B) cda Chit tir L lecanii 43H vdi c ^ 
trinh tu tucrng ung trong GenBank (kem theo ma sd) (AY705927 L lecanii DAOM 175104. DQ412944- L lecanii AZt. 
GU361767: Tnchothecium mseum. KC904797: L attenuatum CGMCC5328, KF041477: Cordyceps confragosa. 

bp M 2 bp M 3 

Hinh 3. Thiet ke vector bieu hign pPChit diing de bieu hidn gene trong P- pastoris. A' V Plasmid pPChit; O. plawiM 
pPlCZoA, B: 2: san pham cdt pPChit vdi EcoRl va Xbal. C: 3 san ph im c i t md vong pPChit vdi Pmel; M: DNA chudn Ikb. 
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Wnh 4. Di$n di do sdn pham PCR gen ChS trong cSc ddng P. pastoris tai to hgp. DC' DNA ichudn la pPChit, 1-11. DNA 
khudn ia DNA cCia cac chung tai t6 hgp; 12: DNA khudn \A DNA tir chiing goc X33; M: DNA chuan. 

Sang Igc cac ddng P. pastoris X33/pPChit tdi to hup 

De kiem tta miic do bieu hidn rChit, 31 ddng tai 
td hgp cd genome mang doan chen dugc nudi bieu 
hien trong mdi trudng YP bd sung methanol 1%. sau 

mdi 24 h. Sau 72 h cdm ung thu dugc 29 ddng bieu 
hien cd hogt tinh rChit, 3 ddng khdng cd hoat tinh. 
Trong sd 29 ddng cd hoat tinh rChit, ddng sd 18 cd 
hoat tinh chitinase cao nhat (dgt 0,636 U/ml, Bang 1). 
Ddng nay dugc sii dung cho cac nghien ciiu tiep theo. 

Bdng 1 . Hogt tinh chitinase cua cac dong P. pastons X33/pPChit tai id hgp 

U/ml d jch nSi U/ml d ich noi U/ml d jch noi 

0,602 ± 0,0002 

0,427 ± 0,0003 

0,456 ± 0,0019 

0,382 ± 0,00 6 

0,367 ± 0,0009 

0,434 ± 0,0004 

0,296 ± 0,0003 

0,454 ± 0,0006 

0,296 ± 0,0003 

0.316 + 0,0002 

0.534 ± 0,0002 

S12 

S13 

S14 

S15 

S16 

SI 7 

S18 

S19 

S20 

0,272 ± 0,0014 

0,581 ±0,0006 

0,392 ±0,0013 

0,521 ±0.0004 

0,374 ± 0,0004 

0 ± 0 

0,636 ± 0,0002 
0,255 ± 0,0003 

0.323 ± 0.0002 

0,274 ± 0,0004 

0.309 ± 0.0002 

S23 

824 

S25 

S26 

S27 

828 

S29 

S30 

0,274 ± 0,0003 

0,368 ±0,0014 

0,268 ± 0,0004 

0 + 0 

0,265 ±0,0001 

0,258 ± 0,0002 

0,253 ± 0,0004 

0,336 ± 0,0003 

0,326 ± 0.0005 

0±0 

Hinh 5. K h i ndng sinh tSng hgp chitinase ciia chung tdi td hgp khi ducc cam ung d cac nong dd methanol khac nhau A-
Hogt Hnh chitinase, B: didn di dd kiem tra protein trong d|ch ngogi b^o. 
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Lua chgn ndng do methanol 

Trong qud ttinh bidu hidn, methanol ddng vai ttd 
cam ling promoter AOXI kiSra sodt qud trinh sinh 
enzyme. Miic dg biSu hien rChit khac nhau khi tiep 
methanol d cac ndng do khac nhau. Ndng do 
methanol tang tir 0-2,5%i boat tinh rChit tang din va 
dat cyc dai (1,09 U/ml) d ndng dp methanol 1,5%. 
(Hinh 5A). Tren didn di dd protein tdng sd bidu hidn 
tdi uu nong dp methanol, bang 45 kDa d ndng dp 
1,5% mathanol rdt dam (Hinh 5B). 

Lua chgn thdi gian nuoi bieu hi |n 

Khi nudi cdy chung X33 tai td hgp hogt tinh 
rChil cao nhdt (dgt 1,11 U/ml) sau 96 h nudi cdy va 
giam ddn d 120 h (dat 1,05 U/ml) (Hmh 6A). Tren 
dien dl dd protein tdng bieu hien thdi gian nudi cay, bang 

45 kDa dam ddn tiieo thdi gian nudi (Hinh 6B). 

Kdt qud bidu hidn rChit cda chiing tdi cao hon so 
vdi nghien cdn ciia cdc tac gid tten the gidi. Gan et al., 
(2007) nhan dong gene chitmase (Lpehil) tii chiing 
L. psalliotae vd bidu hien thanh cdng ttong ndm men 
P. pastoris GSl 15 su dung vector pPIC9K. Hogt tinh 
chitinase dgt 12,3 mU/ml sau 5 ngdy nudi (Gan et al., 
2007). Zhu el al, (2008) da nhan ddng vd dgc trinh tg 
gene ma hda chitinase (Vlchitl)tii chiing V. lecanii\i 
bidu hien thanh cdng trong E. coli DH5a. Trinh ty 
nucleotide dai 1567 bp chiia gene chitinase da dugc 
xdc dinh va thu dugc mdt khung dgc md 1272 bp ma 
hda cho endochitinase gdm 423 amino acid (cd 1 tin 
hidu peptide gdm 22 ammo acid va 201 amino acid 
ma hda chitmase trudng thdnh; hoat tmh rieng dat 
121,52 raU/mg (Zhu et al, 2008). 

Hinh 6. Kha nang sinh tdng hqrp chitinase cOa chCirig t^i td hgp d cSc khoang thdi gian khac nhau. A, Hoat tinh chitinase; 
B' di$n dt do k i lm tra protein trong djch ngo^i bdo. 

Tinh che rChit 

rChit tir chiing P. pastoris X33 sau 96 gid nudi 
cdy cd hogt tinh 1,11 U/ml (hogt tinh neng dat 11,21 
U/mg protein). Dich enzyme nay dugc cd lai bang 
cgt Millipore 10 kDa vd qua cgt sdc khi trao ddi ion 
DEAE sephadex-A50. Hoat tinh chitinase dgt 11,54 
U/mg protem sau khi cd mau, dg sach la 1 va hieu 
suat thu hdi dgt 92%. Chitinase sau khi cd lgi dugc 

dua len cdt DEAE-Sephadex A-50. Chitinase nay da 
dugc tinh sgch vdi do sach 1,8 ldn vd hieu su4t thu 
hdi dgt 10%i. rChit tinh sgch nay cd hogt tinh 11,93 
U/mg protein (Bdng 2) vd chi ra mgt bang protem 
duy nhdt tren ban gel nhupm bdng 0,1% AgNO), 
khdi lugng phdn tir cua protein ndy khodng 45 kDa 
(Hinh 7). Nhu vdy, rChit tit ndm men 
P. pastoris X33 dd dugc tinh sgch. 

Banq 2. CSc budc tinh sgch chitinase tif enzyme thd ciia 

Bu'6'C tinh sgch 

Enzyme tho 

Qua cdt Millipore 

DEAE-sephadex 

Protein 
(mg) 

4.95 

4.41 

0,27 

t&ng sd 

chung L .tecan//43H. 

Hogt tinh tdng sd 
(U/ml) 

55,5 

50,9 

5,4 

Hogt tinh rieng 
(U/mg) 

11,21 

11.54 

19,93 

D5 sgch 

1 

1,0 

1.8 

Higu sudt (%) 

100 

92 

10 
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Hnh 7, Phan tich protein trong cac phan dogn tmh ehd rChit tip dich I6n men trdn gel polyacrylamide. DN" d(ch ndi; LC: dich 
ldn cdt; 11-18 irng vdi cSc phSn dogn qua c6t DEAE-Sephadex A-50 cd hogt tinh; M: marker 

Nhi^t d$ vd pH toi iru cua rChit 

rChit td P. pastoris X33 hoat dgng d ddi nhi^t dp 
rgng tCr 20-65°C. Hogt tinh chitinase tang ddn tir 
15,79 U/mg protein dSn tdi da 23,85 U/mg d 40°C va 
gia ddn ddn 9,24 U/mg protein d 65°C (Hinh 8A). 6 
ddi pH khdo sdt, rChit bi mdt hodn toan hogt tinh d 
pH 3,5-4,0. Hoat tinh chitinase tang ddn tii 12,53 
U/mg protein d pH 4,5 den tdi da 18,78 U/mg 
protein d pH 5,5 vd gidm xudng den 11,85 U/mg 
protein dpH 8,0 (Hinh 8B). 

Cdc cdng bd tnrdc day cho thay, Lpchil tii P. 
pastoris GSl 15 hogt ddng tdt nhat d 37,6°C va pH 
7,0 (Gan et al, 2007). Chitinase A tai td hgp (ChiA) 
tir Pseudomonas sp. BKl ttong E coli boat ddng tdt 
nhdt d pH 5,0 va nhiet do 40°C (Jang el al. 2005). 
Trong khi, chitinase tai td hgp (PtChiA) tir ndm ua 
nhiet Paeeilomyces thermophila trong E. coli hogt 
dgng tot nhdt d 50''C va pH 4,5 (Kopparapu et al, 
2012). Nhu vdy, ket qua nghien ciiu ciia chiing tdi 
khac so vdi mgt sd ket qua dugc cdng bd. 
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u (A) v& pH tdi uu (B) ciia rChit tip chung P. pastoris X33. 

KETLUAN 

Phdn lap dugc gene chitmase tii L. lecanii 43H 
gdm 1269 bp vd ddng ki ttdn GenBank vdi ma sd 
JX665045. Xay dgng dugc bg thdng bidu hien 
pPChit vd bidu hign thanh cdng ttong P. pastoris 
X33. Chung tdi td hgp cd hogt tinh chitinase dgt 1,11 
U/ml. rChit tir P. pastoris X33 da tinh sgch cd kich 

thudc 45 kDa. Nhiet do va pH tdi uu cua rChit Id 
40''C vd pH 5,5. 

Ldi cam on: Nghiin ciru ndy dugc su hd trg b&i 
chuang trinh trgng diim phdt trien vd img dung 
cdng ngh? sinh hge trong ITnh vuc nong nghiip vd 
PTNN den nam 2020, de tdi: "Nghiin cuu sdn xudt 
vd 5W- dung che phdm lit ndm Lecanicillium spp. di 
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ISOLATION, EXPRESSION, PURIFICATION AND CHARACTERIZATION 
OF CHITINASE FROM LECANICILLIUM LECANII 43H IN PICHIA 
PASTORIS \ n 

Nguyen Huu Quan\ Do Thi Tuyen^ •, Quyen Dinh Thi ' 

Institute of Biotechnology, Vietnam Academy of Science and Technology 
Thai Nguyen University of Education 

SUMMARY 

Chitmase is an enzyme catalyzing hydrolysis of 1,4-p-glycoside bonds in chitin and produced by a wide 
variety of organisms Chitinase has been used in controlling pathogenic fiingi in plants and msects. Recently, the 
gene encoding the chitinase ftom several microbial strains have been cloned and expressed in heterologous host 
cells and recombinant enzymes have been punfied and characterized. In this smdy, a gene coding for a chitinase, 
of the glycosyl hydrolase family 18 and derived from L. lecanii 43H, was cloned and sequenced. The cDNA 
sequence, 1269 bp, and its puianve chitinase, a 423 aa protein with a predicted molecular mass 45 kDa and a pH 
6.1 exhibited 99.9% identities with cDNA sequences their correspondmg chitinase from L. lecanu sttains from the 
GenBank. The nucleotide sequence encoding recombmant chitinase fixim L lecanii 43H has been deposited in the 
GenBank with an accession number of JX665045 The cDNA was overexpressed in P. pastoris X33 under the 
control of an AOXI promoter, usmg an expression vector pPICZaA. The ttansformant expressing the highest 
level ofthe chitmase (1.11 U/ml supernatant) was selected. The recombinant chitinase was produced at the highest 
level in YP medium after induction of 1.5% methanol for 96h, The molecular mass of purified recombinant 
chitinase. determined by SDS-PAGE, was 45 kDa, with a specific activity of 165 7 U/mg protein. Optimum 
temperature and pH for the enzyme activity were observed at 40°C and 5,5, respectively. Thus, based on 
molecular mass, recombinant chitinase of i . lecanii 43H is classified group III with molecular weight of 40-50 
kDa, it could be an endochitinase. This result was similar to some previous study. 

Keytvords: Chitinase, cloning, expression, Lecanicillium lecami. Pichia pastoris X33. purification 
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