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TOM TAT

Chatinase la enzyme thiy phén lién két 1 4-P-glycoside trong phan tir chitin va duge sinh ra tr ninéu &
chitc cor thé khac nhau. Chitinase 45 dugc sir dyng dé chéing lai cic lodi nim bénh vé con tring bai thye vit,

Gin day, gene m héa chitinase tit mt 56 chimg vi sinh

vit 43 dyoc nhan dong va bidu hifn trong chc co thé

wvit chi kbic nhau va enzyme t4i t3 hop nay 44 Buge tink sach; danh gid tioh chit 1y hoa, Trong bai béo ndy,
chiing t5i 43 phén Ip dugc gene mi héa chitinase nr ching Lecamicitlium lecanit 43H ¢6 chiéu da: 1269 bp m3
hiéa cho protein c6 khdi hugng phan tir khodng 45 kDa, gom 423 amino acid, chira 1 tin lién peptide (20 amino

acid). Gene cDNA nay duge ding ki trong GenBank v

G ma s& JX665045 vA biéu hign trong ndm men P

pastoris X33 thong qua vector biéu hién pPICZaA Dong bién nap (S18) c6 hoat tinh chitinase cao &3 duge lya

chon Chitinase tai 16 hgp (rChit) d!lqc smh tﬁng hop véi

ham luong cao nhét trong méi tnrdmg YP sau khi cam

ttng methanol 1,5% trong 96 h nudi cay sChit duge tink sach qua ct séic ki trao d6i ion DEAE-! -Sephadex A-50
thu duge mét biing protein kich thude khoing 45 kDa, hoat tinh riéng dat 11,93 U/mg protein, d4 sach 1,8 lan.

rChit hoat ddng manh nhit & 40°C va pHS,5.

Tir khéa: Biéu hign, chitinase, Lecanicillom lecanu, nhén déng, Prcina pastoris X33, tink sach

MU AU

Chitin l2 mdt polysacharide duwge tao nén ¥ cic
don phén N-acetyl glucosamine thong qua lién két 1,4-
B glycoside. Chitin 13 hgp chét hitu co chiém ty 16 thi 2
trong ty nhién sau celhulose. Chatin ©6n tai trong thanh
1€ bdo cia nfim, vo ngodi cia ddng vat khéng xuong
sng (con tring, gidp xAc va dong vat than mém).

Chitinase 13 nhém enzyme thiy phin c6 kha
nang phan cit lign két B-1,4-glycoside gitra C, va C;
cia hai pban tr N-acetyl glucosamine lién tidp nhau
trong. phén I chitin, chitobiose va chitotriose.
Chitinase gom Endochitinase (EC.3.2.1.14) thuy
phin didm cit bén trong phan t& chitin tao ra céc
phin tr c6 khdi lwong thip nhu chltomose

hi vi di chitobi Chitobi
(EC 3.2.1.29) xfic tic qua trinh phin ckt che vi soi
chitin ¢ diu khong khi glal phéng 1a
céc dchitot N
(EC 3.2.1.30) phén cit cac ollgomer (san pham ciia
sy thiy phin b&i end vi
dé wo ra cic dom phin N

s

Chitinase tham gia véo qud trinh thiy phan
chitin trong dai duong. Ngoai ra, chitinase con dugc
sir dung dé tao ra cic chitooligosaccharide, c6 vai trd
trong qui trinh khing Khuin (Wen er al, 2002).
Trong néng ughip, chifinase cdn duge sir dyng dé
chéng lai tac nhén giy bénh cho thyc vat va lam thity
phén 16p vo ngoar cia cbn trimg mét cich huéu qua
(Dahiya ef ai., 2005). Chitinase dugc tao ra bdi cic
18 chire sinh vit khac nhau nhw vi khuén, m"lm, thuc
vit vi déng vat. Hién bpay, nhidu gene mi hoa
chitinase tir vi khudo va ndm d3 duoc nhin dong,
biéu hién va dénh gia tinh chit. Trong nghién clu
niy, ching t6i tién biah ohidn dong, bidu hlen gene
m3 héa chitinase tix L. lecanis 43H trong nAm men P.
pastoris X33 duéi su kiém kiém sost cia promoter
AOX1 nhim ning cao ning suit va d& ding tinh
sach trong qué trich tinh sach phue vu cho sin xuét
thudc tnir siu sinh hge.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
Hoa chét

(Patil et al., 2002).

3,5-dimnil listlic acid mua tir Fluka (Trung
Quéc); agarose, peptone, cao ném men tir Bio basic

INC (Canada); D-glucose, methanol, glycerol tir
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Merck (Pirc;), chitinase or HiMedia (Mumbai,
India); sorbitol tir Scharlau (Tay ban nha).

Ching gibng va vector

Ching ndm L. lecanii 43H dugc cung cip tir
Phong Cac chét chirc néng sinh hoc, Vién Cong nghé
sinh hoe, Vién Han 1dm Khoa hoc va Cong nghé Viét
Nam, Té bao E. coli DHSu va vector pJET1.2/blunt
(Fermentas) dimg dé ohin dong gene. Ndm men P
pastoris X33 va vector pPICZaA (Invitrogen) dung
48 bidu hiéa chitinase.

Téch RNA téng 56

Soi nam (1.5 g) tir L. Jecanir 43H duge nghién
nhanh trong nito long bing cbi chiy s va chuyén
vio éng Eppendorf 2 ml. B& sung 1 ml trizol
reagents, dao déu trong 5 phit va chiét véi 200 pl
13 hop chioroform:isoamy! alcohol (24:1). Hén hop
duoe ly thm 12500 vung/phut trong 15 phiit & 4°C,
chuyén djch ndi sang 6Ong Eppendorf 1,5 ml méi. Bb
sung 500 Wl isopropanol, lic nhe dé RNA két tia &
nhiét 4¢ phong rong 10 philt va ly tm thu tita RNA
& 12500 vong/phat trong 15 phat & 4°C. Rira tia
bfmg dung dich ethanol 70% b6 sung DEPC 0,01%
{v/v), ly tim 12500 vong/phit trong 5 phut & 4°C,
Lam khé RNA & nhigt d6 phong va héa tan trong
nude di bd sung DEPC 0,01% (v/v).

Téng hep s¢i dom cDNA va khuéch dai gene
chitinase

Soi ¢DNA duge téog hop tir mRNA bing kit cia
hing Fermentas. Sgi don ¢DNA dugc ding tam
khudn dé khuéch dai gene chutinase sir dung cip mé1
dac hiéu dwoc thiét ké dva trén trinh tu nucleotide
ciia gene mi héa chitinase tir ching Verticillium
fecanii (DQ412945.1), bs sung diém cit cua hai
enzyme gioi han EcoRI vi Xbal dé tiga chuyén gene
vao vector bidu hign pPICZuA: pPChit-F (GC GAA
TTC ATG TTG AGC CTA CTC AAA) va pPChit-R
(GC TCT AGA TC TTT CAT GCC ATT CTT GA).
Hén hop phén tmg PCR (v6i |ﬂng thé tich 13 10 pf)
bao gom 1pl dém PCR 10x; 0,6ul 25mM MgCl;
0,8l 2 ,SmM dNTP 1u] DNA khudn; 5.9u] nudc
cdt; 0,541 méi mdi loai; 0,2ul Tag polymerase 5U,
Phan img PCR duogc thuc hién theo chuwong trich:
95°C/5 phit; 35 chu ky (95°Cr45 gidy; 52°C/1 phit;
72°C/1 phit); 72°C/10 phat. San phém PCR duge
dién di trén gel agarose va dugc tinh sach theo kit
tinh sach cia hiing Qiagen (Venlo, the Nethelands).
Trinh tir DNA duoc xic dinh trén miy doc irinh tu
tr dong ABI PRISM 3100 Avant Genetic Analyzer.
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Phin mém DNAStar vi BLAST duoc sir dung &
phén tich v so sanh trinh tr gene va amino acid.

Thiét ké vector biéu hi¢n pPChit

San pham PCR duge chén vio  veol
pJET1.2/blunt tgo ra vector pJChit va chuyén vy
trong E. coli DH5a dé nhin dong gene. Sau do gone
ngozi lai Chit trong vector pJChit duge it bg
EcoRI va Xbal va dua vao vector pPICZeA taon
vector pPChit. DNA plasmid dugce thuc hién theo m§
t truée day (Quyen er al., 2007).

Bién nap vi biéu hi¢n gene

Vector pPCh:t duge cht mor vong bing Prmel sau
d6 duoc bien nap vio P. pastoris X33 bing phmmg
phip xung disn. Cac dong bién nap duge sang loc
teén dia méi trwéng YPD chira 1% zeocin. Sy hi
nhip cia gene chitinase trong ndm men duge kiém
tra bng phan img PCR sir dung DNA ciia ndm mea
lam khuén vé1 cip mdi pPChit-F/pPChit-R.

Xic dinh hoat tinh chitinase

Hoat tinh chitinase duwgc xéc dinh bing céch do
ham hrgng dwémg N-acetyl glucosamine gii phong khi
thity phén chitin huyén phit b enzyrme. Han hop cia
100 yl chitinase duge o vor 300 pl cta 0,5% (wh)
chitin huyén phd pha trong dém 20 mM Tris-HC| pH
7,0 & 40°C trong 2 h. Bé xic dinh lugng dudmg il
phéng trong hén hop phén img, 1 ml DNS (Miller,
1959) duoe b sung va dun sbi trong 10 phut. Céc ng
duge 1am lanh xuéng nhiét 4§ phong va Ly tim 10000
véng/phit trong 10 phat. Lwong duimg gidi phong
dugr xdc dinh bing cach do 46 hip phy & 540 nm, dp
vio cudmg dd mau tao phire véi thude thir, Mét don vi
hoat tinh (U) cia chitinase dwgc xdc dinh 13 luong
enzyme phan giai chitin huyén phu thanh duémg khi
trong duong véi 1 umol N-acetyl glucosamine trong |
h & diéu kién thi nghigm.

Di¢n di gel polyacrylamide (PAGE) va xac djob
ndng d6 protein

Khdi lugng phén tir ca chitinase duge xéc dioh
hang dién di trén gel polyacrylamide chira 12, 5%
polyacrylamide bing thiét bi cia Biometra, Protenn
duge hién mau véi thube nhugm 0,1% AgNO;, Him
lugng protein duge xdc dinh bang phirmg phip do
Braford.

Tink ché rChit

Dich nudi <y sinh tong hop rChit duge ly tim
12000 vong/phirt trong 10 phut. 50 ml dich ngog
bao (1,11 U/ml) duoc cé lai bang cot Millipore 10
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kDa. Dich ¢4 miu (9 ml) duge cho qua cit sic ky
trao d6i ion DEAE- Sephadex A-50 (26x6 em), di
duoc Tia va cdn bing voi dém 50 mM Tris-HCl pH
7,0 Protein duge thdi ta voi d@8m S0 mM Tris-HCL
pH 7,0 <hira 0-1,0 M NaCl, & 46 chay 24 mVh cho
Gén khi ODzyo < 0,61. M5i phan doan duge thu lai
vai thé tich 1,5 ml. Cac phin doan c6 hoat tinh
enzyme cac duge tip hop lai va sir dung dé dénh gia
tinh chét chitinase. Tét ca cic budc tinh sach dwoc
thye hifn ¢ 4°C.
Xdc dinh nhigt dd va pH t6i wu

Nhiét @ va pH t6i wu cia chitmase duge xac
dinh theo phuong phap di mé 13 & trén sir dyng dém
sodium acetate 20 mM (pH 3,5-6,0) va dém sodium
photphate 20 mM (pH 6,0-8,0); nhiét 85 thay ddi
trong khoang 30-60°C tai pH 7,0.

bp M

1500
1000

KET QUA VA THAO LUAN

Phin lip pgene mi héa chitinase ti¢ ching E.
lecanii 43H

RNA téng s sau kbr tinh sach durge thye hign
chay RT-PCR tao cDNA. Sau 46, cDNA nay dimg
la.m Khudn dé khuéch dai gene chitinase voi cip
mbi dic higu PpLeF/PpLeR. Sin phim PCR dugc
Khuéch dai ¢6 kich thudc khoang 1,3 kb diing abwr Iy
thuyét (Hinh 1, gleng 1). Gene ma hoa chitinase { Chir)
da duge dia vio pJET1.2/blunt tao thanh plasmid
pIEChit. San phim cdt kiém tra gene Chif bing EcoRT
vi Xbal trong pJECkit cho 2 bing tuong img vor kich
thude cia gene Chit (~1,3 kb) va pJET1 2/blunt (~3
kb) (Hinh 1, giéng 2). Trinh tx cDNA gene Chit duoc
nhin dong tir mRNA dai 1269 bp.

bp

3000

1500
600

Hinh 1. Dién di 46 san pham PCR khuéch dai gene Chrt tir cDNA (1) va sdn pham cét cla pJEChit bing EcoRl va Xbal trén

gel agarose (2); M: DNA chuén.

Ciing v6i vige khuéch dai gene Chit tir cDNA,
gene Chit ciing duge nhin tir khuén DNA aé xic
dinh cdu tric hoam chinh cna gene md hoa
chitinase & L. lecami 43H ciing nhu kich thudc
cic doan exom. Sén phim PCR dugc chén vio
vector nhin dong pJET1.2/blunt va bién nap vao
E.coli DH5a. Plasmid t4i t& hop duge tinh sach va
xac dinh trinh tu. Két qua doc trinh tr cho thiy,
trinh ty nucleotide clia gene Chis nhan tir khuén
DNA c6 4 exon vdi kich thude 140, 99, 50 va 631
bp (t5ng ding bing kich thude ¢DNA gene Chit
nhin ti khuén mRNA, khong bao gdm cic
nucleotide cia bé ba md du va kéi thic) va 3
mtron ¢é kich thugc 57, 51 va 52 bp. Treh
gene ma héa Chir tit £. lecanut 43H duoge diang ki
trong GeaBank vii ma s6 JX665045.

c¢DNA gene Chir thu dugc (IX665045}% c6 dd
tuong déng 99,9% so véi cac trinh t treng GenBank
X ching L. lecami 432 (DQ412944), L atteruatum
CGMCCS5328  (KC904797), 99.8% tir ching
Cordyceps confragosa (KF041477) va 67,2-90,1%
vai Chit ti cic ching L. lecanii DAOM 175104
(AY705927) va Trichothecium roseum (GU361767)
(Hinh 2A).

Trinh ty amino acid suy &ién cuz Chit co dd
fuong ddng 100% so vt chitinase tr cac ching L.
lecaii 432 (DQ412944), L.  atrenuatum
CGMCC5328 (KC904797); 99,8% vdi Chut tir ching
C confragosa (KF041477) va 69-91% vdi Chitinase
tix cic ching L. fecanii DAOM 175104 (AY705927)
va T. roseun (GU361767) (Hinh 2B).
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Nhur vy, cDNA gene Chit h:l'L. Tecanii dai 1269
bp {gém ci mid m& diu va két thic), thuge ho
18 thity phan lién két glycoside. Trink tir amino acid
suy din di 423 amino acid. trong d6 20 amino acid
diu N Ia peptide tin higu (phan tich bing
DNAStar va  signal  peptide  SignalP-3.0
(http //www.cbs.dtu.dk/services/SignalP)). Theo
phan tich Iy thuyét, protein ndy ¢6 khéi lwong phin
tir khoang 45 kDa, gom 36 amino acid mang tinh
base manh, 41 amino acid ¢6 tinh acid manh, 147
amine acid ky mrde va 126 amine acid phan cuc.

Tao chiing biéu hién P. pastoris X33/pPChit
Gene Chit trong plasmid pJEChit dwoc gin vio

vectar pPICZaA tgo plasruid thi 16 hop pPChit. Plasmid
i 15 hop pPChit ¢6 kich thuec Jém hon, nén ném

Nguyén Hira Quén ergf

a0 hon so véi vector pPICZaA (Hinh 3A, gleng 1
Plasmid t4i t6 hgp pPChit tinh sach dugc cht bing
EcoRI va Xbal cho hai bing la pPICZuA {~3.6 kb)va
gene Chir (1269 bp) (Hinb 3B, gicog 2). Plasmid
pPChit duge cit m¥ ving bing Pmel tao ciu triic thing
tnrée kh1 bién nap vai kich thude khoing 6 kb (Hinh
3C, giéng 3). Gene Chir trong plasmid pPChit 48 dupe
khing dinh bang gidi trinh ty gene.

Cic dong ndm men t4i t& hop duoc nudi trong
mdi tuémg YPG qua dém sau d6 tich DNA va chyy
PCR vdi cap mdi d4c higu gene Chir & kidm e,
MGt s6 khuan lac (1-4, 6-11) (Hinh 4) cé kich thude
tuong tmg v6i cDNA gene Chit. Nhu viy, cé thé k&t
ludn cic dong P. pastoris X33 t4i 10 hop co chin
doan pene md hoa Chit.

BQ412944
KC804797
JIX665045

KF041477
L Av7osezr

GU3B1767

15 10
Nucleotide Substitutions (x100)

T v

o

JX665045.5eq
KF041477 seq
DQ412944.500
KC804797.seq

L W70s97seq

GU3B1767.seq

5 10
Nucieotide Substtuhons (x100)

Al 1

i}

Hinh 2. So sanh trinh ty gene Chit (JXBBSD4S) (A) va tinh tv amino acid sty didn (B) ciia Chit tle L fecanii 43H véri ci¢

rlnb ty teong kg trong GenBank {(kém theo ma 56) (AY705927 L fecanii DAOM 175104, DQ4

12944 L fecani 432,

GU361767: Trchothecwm roseum, KCA04797: L. attenuatum CGMCCS5328, KF041477: Cordyceps confragosa.
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Hinh 3. Thiét ké vector bigu hign pPChit diing @& biéu hign gene trong £. pastods. A° 1 Plasmid pPChit; ©. plasmid
pPICZaA, B: 2: san pham cit pPChit vin EcoR! va Xbal; C: 3 san pham cit mér vong pPChit véi Pmel; M: DNA chun 1kb,
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Hinh 4. Dign d @8 s3n pham PCR gen Chit trong cAc déng P. pastons Ia\ 5 hgp. DC- DNA khuon 1a pPChit, 1-11, DNA

khudn a DNA cla cac ching tai t& hop; 12: DNA khudn (3 DNA tir chiing gbc X33; M: DNA chuén.

Sang loc cic ddng P. pastoris X33/pPChit t3i 1 hop

 Dé kiém tra murc 45 biéu hign «Chit, 31 dong tar
10 hop ¢6 genome mang doan chén dugc nuéi bicu
hign trong méi trzémg YP bo sung methanol 1% sau

Bang 1. Hoat tinh chitinase cla cac dong P. pastons X33/pPChit tar td hop

m3i 24 h. Sau 72 h cam tmg thu duwoc 29 dong biéu

hién ¢6 hoat tinh rChit, 3 dbug khéng c6 hoat tinh.
Trong 56 29 dong ¢é hoat tinh rChit, dong sb 18 ¢6
hoat tinh chitinase cac nhét (dat 0,636 U/mi, Bang 1).
Dang nay duge str dung cho cdc nghién ciu tiép theo.

Déng Usmi dich néi Déng Ufmi dich ndi Déng utmi dich ndi
St 0,602 + 0,0002 512 £,27220,0014 523 0,274 + 0,0003
52 0,427 10,0003 s13 0,581 20,0006 s24 0,368 £ 0,0014
s3 0,456 + 0,0019 S14 0,382 = 0,0013 525 0,268 + 0,0004
84 0,382 0,006 315 0,521 £0.0004 826 00
85 0,387 £ 0,0009 516 0,374 £0,0004 s27 0,265 + 0,0001
s6 0,434 10,0004 s17 00 528 0,258 + 0,0002
s7 0,296 +0,0003 s18 0,636 £ 0,0002 s29 0,253 1 0,0004
s8 0,454 + 0,0006 s19 0,255 +0,0003 530 0,336 + 0,0003
58 0,296 +0,0003 s20 0,323 +0,0002 s31 0,326 + ,0005
s10 0,316 £ 0,0002 524 ©,274 £0,0004 BC 010
S1t 0,534 £ 0,0002 522 0.302 £ 0,0002
L kDa

€

2aa

S 5 kDa

£

Soa

§

1

15
Mo thanol (%

B

Hinh 5. Kh3 nang sinh 1dng hop chitinase cla ching t4i t hop khi deot cam (ng & cac ndng 46 methanol khac nhau A'
Hoat tinh chitinase, B: dién di d6 kiém tra protein trong dich ngoar béo.
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Lura chon néng dj methanol

Trong qua trinh biéu hién, methanol dong vai trd
cam émg promoter AOX1 kiém soét qua trinh sinh
enzyme. Mirc d§ h:eu hién rChit khac nhau khi tiép
methano! & cic nbng 46 khac ohau Nnng )
methanol ting tir 0-2,5% hoat tinh rChit ting din va
dat cyc dai (1,09 U/ml) & ndog d6 mt:thanol 1.5%
(Hinh 5A). Trén dién di db protein tbng sb bleu hién
1éi wu ndng d6 methanol, bing 45 kDa & néng do
1,5% mathanol rit dim (Hinh 5B).

Lua chon thoi gian nudi biéu hién
Khi nudl cdy ching X33 t b hop hoat tinh
FChit cao nhat (dat 1,11 U/ml) sav 96 b nuéi cdy va

gidm din & 120 h (dat 1,05 U/ml) (Hinh 6A). Trén
dién di 48 protein tong biéu huén thoi gian nudi cAy, bing

12
g as e M
£
2 ox
=
£
§ 03
z

a8

- - kol » 120
A Thix glan (gi¥)

NguyZn Hitu Quén era]

45 kDa dam din theo théi gian nudi {Hinb 68).

K&t qua biéu hién rChit cia ching tdi cao hon sp
véi nghién céne cita céc tic gia trén the giol. Gan f ol,
(2007) nhin dong gene chitinase (Lpchil) b ching
L. psafliotae va bidu hidn thanh céng trong ném mep
P. pastoris GS115 s dung vector pPTCIK. Hoat tinh
chitinase dat 12,3 mU/m! sau 5 ngay nudt (Gan e af,
2007). Zhu et al., (2008) di phén dong va doc rinhty
gene ma héa chitinase (Vichit1) tr chimng V. lecanii vi
biéu hién thanh céng tromg E. cofi DHSa. Trinh ty
nucleotide dai 1567 bp chiza gene chitinase ¢a dugc
x4c dinh va thu dugc mét khung dec mé 1272 bp mi
héa cho endochitinase gdém 423 amino acid (¢6 1 tin
Iéu peptide gbm 22 amino acid va 201 ammno acid
mi hoéa chitinase trudmg thanh; hoat tinh riéng dat
121,52 mU/mg (Zhu ¢f ai., 2008).

kba
75

Hinh 6. Kha ndng sinh t3ng hop chitinase ciia ching ta1 18 s & c4c knodng thdi gian khac nhau, A. Hoat tinh chitinase;

B dién di 86 kiém tra protein trang dich ngoai bae.

Tinh ché rChit

rChut tir chiing . pastor:s X33 sau 96 gi¢ nudi
c::ly <0 hoat tinh 1,11 U/ml (hoat tinh néng dat 11,21
U/mg protein). Dich enzyme nay duoc cd lai bing
cjt Millipore 10 kDa va qua cft sic khi trao déi ion
DEAE sephadex-A50. Hoat tinh chitinase dat 11,54
U/l:ng protein sau khi ¢ mAu, 40 sach [a 1 va hiéu
sudt thu hoi dat 92%. Chitinase sau khi <6 hi duge

dua Ién ¢t DEAE-Sephadex A-50. Chitinase nay di
duge tink sach véi o sach 1,8 1dn va hiéu suft thy
hdi dat 10%. rChit tinh sach ndy c6 hoat tink 11,93
U/mg protein (Bang 2) va chi ra mét bang protemn
duy nbét trén ban gel nhudm bang 0,1% AgNO;,
khéi lugug phan tir cia protein nay khoang 45 kDa
(Hinh 7). Nhe vdy, rChit tr nam men
P. pastoris X33 43 dugc tinh sach,

Bing 2. Cac bwore tinh sach chitinase tir enzyme thd cla ching L fecanii 43H.

Buére tinh sach Proteln tdng s& Hoattinhtdng sd  Hoat tinh riéng 5 sach Higu suft (%)
{mg} (Ufmi) {Uimg)

Enzyme th 4.5 555 11,21 1 100

Qua ¢t Millipore 441 50,9 11,54 10 92

DEAE-sephadex 0,27 54 19,93 18 10
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kDa

75
50
37

25

Hinh 7. Phan tich protein trong cac phan doan tinh ché rChit ti dich 1én men trén gel polyacrylamide. DN- dich nér; LC: dich
|én cdt; 11-18 (rng von cac phan doan qua cot DEAE-Sephadex A-50 c6 hoat tinh; M: marker

Nhiét dj va pH t6i wu cita rChit Cic cong bo trude diy cho (hay Lpchil tir P.
pastoris GS115 hoat dong 6t nhat & 37,6°C va pH
7,0 (Gan et al., 2007). Chitinase A tii tb hop (ChiA)
tlr Pseudomonas sp. BK1 trong £ colf hoat déng tét
nhét & pH 5,0 va nhiét do 40°C (Jang et al.. 2005)
Trong khi, chitinase tai t6 hop (PtChiA) tir nam ua
nhiét Paecilomyces the}muphtlu trong E. coli hoat
ddng 15t nhdt & S0°C va pH 4,5 (Kopparapu ef al ,

2012). Nh viy, }(éi qua nghién ciru cia ching téi
khéc so voi mot s6 két qua duge cong bd.

rChit tix P. pastoris X33 hoat dong & dai nhiét d6
rong tir 20-65°C. Hoat tinh chitinase ting din tir
15,79 U/mg protein dén t6i da 23,85 U/mg & 40°C va
gia din dén 9,24 U/mg protein & 65°C (Hinh 8A). G
dai pH khao sat, rChit bi mat hoan toan hoat tinh &
pH 3,5-4,0. Hoat tinh chitinase ting dan tir 12,53
U/mg protein & pH 4,5 dén tbi da 18,78 U/mg
protein & pH 5,5 va giam xudng dén 11,85 U/mg
protein ¢ pH 8,0 (Hinh 8B).
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Hinh 8 Nhigt do thi wu (A) va pH t61 uu (B) clia rChit tir chiing P. paston's X33.

KET LUAN thude 45 kDa. Nhiét d6 va pH tdi wu cta rChit la
40°CvapH5.5.
Phan 1ap dugc gene chitinase tir L. lecanii 43H
gbm 1269 bp va ding ki trén GenBank véi ma sé  Loi cam on: Nghién ciru nay duwge s hé tro béi
JX665045. Xay dyng dwge hé théng biéu hién chwong trinh trong diém phat trién vi img dung
pPChit va biéu mén thanh cong trong P. pastoris  cong nghé sinh hoc trong linh viee néng nghiép va
X33. Chiing tai % hop 6 hoat tinh chitinase dat 1,11 PTNN dén nam 2020, dé /{u “Nghién ctru san xudt
U/ml. rChit tir P. pasioris X33 da tinh sach c6 kich  va sir dung ché pham tie nam Lecanicillium spp. dé
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diét rép mur (Aphididae) giy hai cdy trong” Bg
Nong nghiép va Phdt trién nong thon, 2010-2013.
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ISOLATION, EXPRESSION, PURIFICATION AND CHARACTERIZATION
OF CHITINASE FROM LECANICILLIUM LECANII 43H IN PICHIA

PASTORIS X33

Nguyeo Huo Quao®, Do Thi Tuyen”-, Quyen Dinh Thi'

Immute of Biotechnology, Vietnam Academy of Science and Technology

?Thai Nguyen University of Education

SUMMARY

Chitinase 1s an enzyme catalyzing hydrolysis of 1,4--glycoside bonds m chutin and produced by a wide
variety of organisms Chitinase has been used in controlling pathogenic fungi in plants and isects. Recently, the
gene encoding the chitinase flom several microbial strains have been cloned and expressed in heterclogous host
cells and recombinant enzymes have been punfied and characterized. In this study, a gene ceding for a chutinase,
of the glycosyl hydrolase farnily 18 and derived from L. lecansi 43H, was cloned and sequenced. The cDNA
sequence, 1269 bp, and 1ts putative chitinase, a 423 aa protein with a predicted molecular mass 45 kDa and a pH
6.1 exhibited 99.9% 1dentities with cDNA sequences their comesponding <hitmase from L. Jecanir strains from the
GenBank. The nucleotide sequence eacoding recombinant chitinase from L, lecanii 43H bas been deposited in the
GenBank with an accession number of JX665045 The ¢cDNA was overexpressed in P, pasforis X33 under the
control of an AOX1 promoter, using an expression vector pPICZaA. The transformant expressing the highest
level of the chitinase (1.11 U/ml supemnatant) was selected. The recormbinant chittbase was produced at the highest
level in YP medium afier induction of 1.5% methanol for 96h. The molecular mass of putified recombinant
chitinase, determined by SDS-PAGE, was 45 KDa, with a specific acuvity of 165 7 Ufmg protein. Optuttum
temperature and pH for the enzyme activity were observed at 40°C and 5,5, respectively. Thus, based on
molecular mass, recombinant chitinase of L. Jecanti 43H is classified group HI with molecular weight of 40-50
kDa, it could be an endochitinase. This result was similar to some previous study.

Keywords: Chitinase, cloning, expression, Lecamcrihum lecan, Picia pastoris X33, purification
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