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TOM T A T 

Chitinase (EC 3.2.1.132) U enzyme xiic tic qui trinh tMiy phan USn ket P-(l,4) giiia cac don ph§n N-acetyl D-glucosamme trong 
pbin tit chitin nen chitinase dugc ung dyng nhieu tiong y hoc, cdng ngihiep, nong nghiep vi ngtden cmi. Trong nghien ciiu niy, gen 
chi nui h6a chitinase cia Bacillus licheni/ormis KNUC213 dugc IdiuSch dai, tich dong vi giii Irinh bf. K^t qui phan tich trinh tv cho 
thiy. gen chi e ^ 1731 nucleotide, c6 Sg tuong dflng cao (d^l 97-98%) so voi trinh tir cila gen tirong ang tr5n GenBank vi mS h6a 
cho protein gom 576 amino acid. Ngoii la, gen chl trong nghi&i ciru b) tlii£u 3 nucleotide so vdi cic gen chi ciia cic chiing B. 
licheni/ormis kbic. Phin tich trinh tp protein suy diin tir gen cfii" cho thiy chitinase tir chiing B. licken^ormis KNUC213 thu$c hp 18 
gl^cosyl hydrolase, c6 diem ding di^n (pi) l i 5,6 v i kbSi lugng phan tii khoang 63-66 kDa. Gen chi dugc gin vio vector pET22b(+) 
de bieu hi^n trong Escherichia coli BL21 (DE3). Chitinase ciia chimgf. coli BL21(DE3ypET22b(+)-cAi tii t6 hgp birfic dlii dugc 
bi§u hifn trong m6i tnrimg long Luria Bertani, cim fing bdi isopropylthiogalactoside 0,4 mM (khi ODMO™ d^t 0.6 don v)) 6 28 "C. 
Sau 5 gid cim iing, lioat tinh chitmase dat 1150,3 U/ml, cao hon 9,5 so voi boat tinh chitinase ciia chiing vi khuin gdc B. 
licheni/ormis KNUCm., ' ' . 

Tir khoa: Bacillus licheni/ormis. Bieu hifn enzyme, Chitinase tai t6 hgp. Escherichia coli. pET22b(+) 

MdoAU 

Chitinase (CHI) xiic \Ac qua t-Jnh phSn hOy cc chit chitin thSnh cac san phSm chitooligosaccharide (COS) h6a tan trong 
nipti'c thOng qua qui trinh thiiy phSn li§n ki t glycosyl. COS 1^ sin phim co nhilu ho?t tinh sinh hgc kh^c nhau (De e( al., 
2011) nSn n6 d i r ^ SCP dgng njiilu trong y hgc, cdng nghifp, ndng nghigp v i nghien cilru (Mizuno et a/., 1997). Chitinase 
c6 th l du'Q'c thu nhfin tCr nhieu ngu6n vi sinh v| t khic nhau nhi;: vi khuan {Senatia sp., Bacillus sp.,), nam sq/\ 
(Jrichoderma sp., Aphanocladium sp.,), x^ khuin (StraptomycBS griseas, S. plicatus) (Patidar et al, 2005). Trong nhOng 
nSm gin diy, nhu cau SI!P dgng chitinase i>ng dgng trong ndng nghi|p v i thiiy phin chitin tao COS c6 xu hipdmg gia tang 
nhung hl$u qua sin xuit CHI tO chOng tg' nhi§n chira t^o enzyme co hoat tinh cao. Nho i>ng dgng ky ttiu^t di truyen, 
c^c gen chi m i h6a chitinase tii' Bacillus circulans No. 4.1 (Patcharapom ef a/., 2006), Bacillus licheniformis A l (Cemal 
ef a/., 2008), Clostridium para^utriUcum (Morimoto et a/., 1997J... da dwp'o tach ding va bieu hifn thinh c3ng trong 
chOng vi sinh vft tai t6 hgrp, bircrc dlu d ip i>ng di/grc nhu c lu i>ng dgng ngiy cing cao. Trong bi i bao niy, chiing tdi 
trinh biy ket qu i bu'6'c dlu v l tach ddng, bilu hifn gen chi ma h6a chitinase cOa B. Hcheniformis KNUC2i3 trong E. coli 
BL21 (DE3) v61 mong muon chting t i l to hgp c6 ho^t tinh CHI trong cac d6i tu'grig vit chu khic nhau, t^o tiln d l cho 
san xuit enzyme if quy mfl ldn. 
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VAT L i f u VA PHlfCNG P H A P 

ChOng gidng vi sinh vft, plasmid v i v f t l i fu khic 
Chung Bacillus licheniformis KNUC213 nhin tCp bO su-u tfp gifing vi sinh vStciia phing Cflng nghf l in men, Vifn Cfing 
nghf sinh hpc, Vifn Han l im Khoa hgc v i 'Cflng nghf Vift Nam. Chung E. coli XLI-blue [&(mcrA)183 &(mcrCB-
hsdSf^R-mrr)173 encfAl supE44 thi-1 gyrA96 relM lac] (Stratagene. My); ChOng £ coli BL21(DE3) [F-omp hsd SB 

.-(rSmB) gel dem (DE3) plysS (CamI)] nhfn t(> ph6ng thi nghifm Genomics. Khoa Vi sinh vft hgc, Tru-^ng'd^i hgc qu6c ' 
gia Kyungpook. Hin Qu6c. Vector tach d6ng pJETI .2A)lunt (Fermentas, My), vector pET22b(+) (Inyitrogen, My), enzyme 
h3n chl BemHI v i X/70l.(lnvitrogen, My), cic hoa chit Wnh khilt khac... cua hang Sigma, Merck, Invitrogen... Moi tri/dng 
Luiia Bertani (LB) (g/L): cao r im men 5,0; trypton 10,0; NaCl 10,0; pH 7,0, 

Khuech d^I gen chima h6a chitinase cOa B. licheniformis KNUC213 

Chiing fl, lidienifdrmis KNUC213 du-gc nufii trong mfli truing LB sau 20 giey nufli ciy, ly tim thu t l bio d 10.000 
vfing/phOt trong 5 phiit. DNA ting so cua chiJng KNUC213 dug-c tich chilt theo phuong phap cua Sambrook vh Russell 
(2001). Gen chi du-gc khulch dgi tir DNA tong s l cOa chiing B. licheniformis KNUC213 bang ky, thuft PCRsi> dung cf p 
mil dfc hifu trong -. ) hon hg^ phin Cing gSm: 'ChiBam1Ec-F (5-
GCGGATCCGATTCCGGAAAAAACTATAAAATCATCGG-3'): 1,0 jxl v i ChiXholEc-R (5-
GCCTCGAGTTCGCAGCCTCGGATCAG-3'): 1,0 pi, DNA t6ng s l : t,0 pi; dfm phin i>ng (10X): 2,0 pt; MgClj (50 mM): 
0,6 pi; Hin hgp cic deoxyribonucleotide triphosphate (10 mM): 0,4 pi; nu'oc clt: 9,8 ^^i. Phin iing PCR du^c thg-c hifn 
Bieo chu trinh nhift: 94 "C tnang 5 phut, 30 chu trinh (94 "C trong 60 giay, 53 "C trong 45 grSy; 72 'Ctrong 90 giiy), 72 
"C trong 10 phOt r6i gii> rnlu 6 4 »C. 
Tich ddng phin tich trinh ty gen ch/ 

Tinh sflch sin phim PCR, tich d6ng gen cfi/vio vector pJET1.2/blunt di/g-c thgc hien theo phLPcng phip Sambrook 
(2001). Trinh t[f nucleotide cua gen ch/xic î nh trin miy dgc trinh ti/ h/ dgng ABl PRISM*3100-Avant Genetic Analyzer 
(Apptled Biosystems, Foster Qity, CA, USA). Kit qui phan tfch gen chi bing phin mim GLC DNA Worbench djch ma 
sang protein (www.e)vasy.org/lranslate/). 
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Tao chung E. coti BL21 (DE3) va bieu hien chit inase t i l to h g p 

Thu nh fn dogn gen c/ i / t i r plasmid pJET1.2/bunt-chfVi m d vong vector b i lu h i fn pET22b(+) voi ciing hai enzyme gi3 
han SamH! v i Xhol. Phan Ong ghep not gen c/jf v i o pET22b(+) bang enzym T4 ligase 6 1 4 ' C trong flifli gian 16 gio, 
sau d6 b i l n n?p vao chung £ . coli BL21(DE3) b ing soc n h i f t 

Chung £ . coli BL21(DE3) mang plasmid pET22b(+)-ch( d u ^ c nufii cAy qua dSm tr§n moi trufrng long LB c6 chCra 100 
pg/ml ampicillin, nufli l i e 220 vong/phOt ir 37 °C. Ct iuy in 0,5 ml dich nuol c i y sang 5 ml moi t ruong LB c6 ampclllin 100 
pg/ml v i nufli l i e 220 v6ng/phijt a 37 °C, khi mat do t l b i o ODeoonm dat 0.6 dem vj, c3m Ong bSng 
isopropyithic^lactoside (IPTG) it n i n g d f l i 0,4 mM v i ha nhi f t do nufli xuong cAc nhift df l 23 ' C . 25 "C, 28 ' C , 30 ' C , 
d l chgn du-gc nhi f t d f thich hgp cho b i l u h i fn protein t i i t l hgp. Djch sau nufli d y , ly tam 6 8 000 vflng/phiit dr 4 °C 
trong 10 phiit thu sinh kh i i . Sinh kh i l t l bao hoa trong dem difg-c hoa tan trong 1 % Triton X-100 trong d f m PBS (140 
mM NaCI, 2,7 mM KCI, 10 mM Na2HP04 v i 1,8 mM KHiPO*). Tiep df l , t l bSo d u ^ c p h i vo- trong th i l t bj VC-600 (Sonics -
& Materials Inc), sau do ly tam 12.000 vflng/phCit fl-4 °C trong 15 phiit thu djch n&, djch chitinase thfl d inycd i fn di t r f in 
gel polyacrylamld 10% x i c dinh trpng luvng phan tO protein t i i to hgp theo phuwng ph ip Laanmli (1970) v i k i l m tra . 
ho^t tinh chitinase. 
Xac dinh hoat t inh chit inase 

Hoat tinh chitinase t i l t l hgp d i ^ c xac djnh tfieo phirong phap so m i u * 6 n g qua lu^ng N-acetyl D-glucosamine 
chuyin hoa ccr ch i t colloidat chitin (Thamthiankul ef al, 2001). Colloidal chitin dirge chu in bj theo phiromg p h i p ciia 
Roberts'vi Selitrennikoff (1938). Mgt do-n vi hoat tinh chitinase d i fgc x i c cRnh l i lu-gng enzyme c i n th i l t d l gi§i phong 1 
pmol N-acetyl D - glucosamine trong thd-i gian m f t phCit d 37 "C, pH 5,2. 

K^TQUATHAOLUAN 

T i c h df lng v i p h i n t ich tr inh t i / gen ma hoa chitinase 

Bang ky thuf t PCR, gen chi tO DNA t i ng s6 cOa chung B. licheniformis KNUC213 da dug-c khulch dsii, s i n p h i m d i f n dl 
do cho mgt b ing DNA duy nh i t c6 kich thi/6'c 1,7 kb (Hlnh 1 A). 

Bang 1. K i t qua so sdnh dg tircmg dong trinh b/ ammo acid ciia 
chitinase li> B. licheniformis KNUC213 (AEQS5312) voi c ic trinh t i^ 
ttrcmg Ong ciia c i c chiing B. lichernformls khic du^c dang ky tren 
GanBank (NCBI) 

•NA tong s6 vdi cap nrtdl ChiBamlEc-F 
v i ChiXholEc-R vS (B) plasmid 
pJET1.2/blunt-c/)i dirge xCr ly bfli hai 
enzyme gidri h^n SamHI v^ X?70l M: 
Thang DNA chuan, 1 san phim gen chi 
sau PCR, 2 Sin phim d l plasmid 
pJET1.2/blunt-cfti 
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Ghi chii: ACU43581; chitinase tCr chung-S. Echeniformis N I ; ACM46020. 
chitinase tiJ chung B. licheniformis CBFOS-03; ACK44109: chitinase 10 
Chung B. licheniformis DSM 8785; AEQ55312: chitinase tO chiing B 
lichenifyrmis KNUC213; ACW83016: chitinase tu chung 8 licheniformis 
DSM 13 

Sau ph in irng cat nfli gen chi v i vector pJET1.2/blunt, b i l n nap vao t l b i o k h i b i l n cOa £ co// d l t^o plasmid 
pJETI .2/blunt- chi va plasmit tai t6 hg-p b ing 2 enzyme h?n c h l SamHl va X/iol dugc d t kiem tra K i t q u i d i fn di d l 
saukh ixOly plasmid pJET1.2/blunt-ch(vfl'i hai enzyme hgn che cho t h i y s i n p h i m thu d u v c g i m hai bang DNA r o n i t 
c6 kich Ihi/dc lan lirgt l i 1,7 kb ( t h l h i fn cho gen chi) v i 3,0 kb (tuwng Ong v i ^ kich thi/fl-c vector pJET1.2/blunt ban. 
d lu ) (Hinh IB). Gen cft/trong vector pJETI.2/blunt dirge giai trinh ti,r v i cho kich lhu«c 1731 bp (ma s6 truy c i p t r i n 
GenBank (NCBI) l i JN662350, ma hoa cho protein g i m 576 amino acid (Ace. No. AEQ55312) t r fn ngan h i n g co dO- l i fu 
GenBank (NCBI). Khi so sanh s i / hrarng ^ n g trinh \.\f amino acid suy d i in cua enzyme CHI tO B. licheniformis 
KNUC213 (AEQ55312) va\ cae trinh tt / amino acid ciJa CHI tO c i c chOng B. lichenifomvs k h i c cho t h i y ty I f tuwng dong 
cao (95+98,5%) (B ing 1); trong do df l tirorng dflng cao n h l l cua trinh t y amino acid cOa CHI v&i trinh tv protein t ugng 
Ong (ChiA) cua B licheniformis DSM 8785 (ACK44109) (98,5%). 

Ket qua thu du^c cho th iy , gen chi ma hfla chitinase cOa chiing S. lichen'tformis KNU213 da du^c t i ch dflng thanh 
cflng, Ngoai ra, gen c/ir bj th i lu 3 nucleotide so v6i c i c gen c/if cGacdcchCingS. //chenfl'bmT/s kh ic (Hlnh 2). Tuy n h i i n , 
v i fe thieu 3 nucleotde khflng ma hfla eho ammo acid tham gia v i o trung tam hoat d fng cua enzyme CHI. Ngoi i ra , k i t 
q u i ph in tieh trinh tir amino acid cho ttily endo-chitinase cija nhom Vi Wiuln 8. licheniformis thufc nhflm chitin 
hydnjxylase family 18 nSn co i i l u ^ mgnh vol chitin tO vo tflm va c6 W i n vgng Ong dgng trong chuyin hfla chitin cfl 
ngu in g l c h> vo tflm tao chitin-oligosaccharide. 

Hinh 2. So s inh trinh t^f amino acid ciia CHI tO chung 6. licheniforrnis KNU213 (trinh \\f dtfoc gach chin) vW trinh ILP protein 
tuwng Ong tO c ic chiing B. lichooifonnis khac dtfgc ding ky tr«n GenBank. Dau aao (*) thi'W#n sif tuwng dSng trong tr inh t i^ 
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amino acid ciJa c ic CHI. Khung chO nh^t t h i hi fn vung trinh ti.r ammo add cua chung g ^ KNUC213 sai khic ho|c bj x 
-amino-acid — • —~— ~ ^ " ~- — 

T90 chdng £ coli BL21 (DE3) tai to hgp 

Etoan gen chi trong vector pJETI .2/blunt-c/)/ sau khi tinh sach v i vector 
pET22b(+) (da mf l vflng b ing hai enzyme h^n c h l BamH\ v i Xho\) dirge gh fp 
n i l nhf l enzyme T4 llgase tao plasrnid t i l to hgp pET22b(+)-c/Ji. K i lm tra plasmid 
t i l t i hgp pEJ22h{*y<:hi b ing hai enzyme hgn c h l BamHl v i X/iol, cho hai bang 
DNA cfl kfch thuwc l l n lircrt l i 1,7 kb (tu'gng Ong kfch ttiu-fl-c ciia gen chf) v i 5,5 
kb ( ftrang Ong vol kich thirf lc vector g6c pET22b(+) (Hlnh 3). Plasmid 
pET22b(+)-c/i/ dirge b i ln nap v i o E coli BL21(DE3) d l tgo chiing vi khu in t i i t l 
hgp cfl k h i n ing b i lu h i fn CHI. 

Bieu h i f n chit inase tai t l hgp trong E. colt BL21 (DE3) 

K i t q u i nghi in cOu b i lu h i fn CHI biti.E. coli BL21(DE3)/ pEJ22b{+)-chi eho 
thay. ir c i c mSu dirge cam Ong vdi IPTG cfl xu i t hi fn m f t bSng pnstein cfl trgng 
lirgng ph in tO 60 kOa (Hlnh 4. BC 3. 4, 5. 6 v i 7). D l i vfl'l m i u khi thu nh fn tO 
sinh khoi te b i o £ . coli BL21{DE3)/pET22b(+)-chf khi khflng cam iraq IPTG v i ir 
Chung E. coli BL21(DE3)/pET22b{+) cfl c i m Ong IPTG d5 khflng t h i y xu i t h i fn 
bang protein n i y (Hinh 4. DC 2). B i ^g protein t i i t l hgp thu dugc cfl trgng lugng 
60 kDa tirong dutrng vfl'l trgng luvng CHI theo tinh to in 1;? thuyit tO gen chi Ket 
q u i tren ho in t o i n phii hgp vOi nghien cOu v l chitinase cfl kh l i lu'gng kho ing 
60kDa to chiing Enferobacfer sp. NRG4 dugc b i lu hi fn trong E coli (Salam e( 
al., 2008). Theo m f t sd nghiSn cOu v l chitinase tai t l hgp khic, chitinase tO 

Badllus circulans No. 4.1 (Patcharapom ef a/., 2006) cfl kh i i i irgng l i 6 6 k D a trong khi chitinase tO Bacillus lichenrformis 
A l cfl kh i i lugng khoing 71 kDa (Cemal et at., 2008). 

Hlnh 3. Bifn di do s in phim cat 
vector bi lu hi fn pET22b{*)-chl b ing 
enzyme SamHI v i Xh^ . 1: Thang 
DNA chu^n; 2: pET22b{+)-c/j/ dugc 
d t t>di enzyme han che 

Hinh 4. Di$n dl do protein cua B. coli BL21 
\pET22bl*)-chi\ khi nu4i c4y 6 c i c n h i f t dg khac 
nhau tren gel SDS-PAGE 12,0%. DC M. Thang chuin 
protein. 1: Miu ddi chOng {d|ch phi t l bdo cua Ecoli 
BL21/pET22b(+) cfl cam ung IPTG; 2- M5u dfii chOng 
(dich pha l l b io cOa E coff BL21/pETZ2b(4-)«ft; khflng 
cam ung IPTG); 3.4, 5.6.7 d|ch phi te bio cua Chung 
E. call BL21/pET22b(*)^/ cfl cam i>ng IPTG v i nufli 

_ d y 0 cic nhi?l d$ 23 'C, 25 °C, 28 °C. 30 'C va 37 

Bing 2. So s inh ho^t d f enzyme CHI tu B. licheniformis KNUC213va E. coli BL21 {DE3)fpET22b(+)-c/)f 

Chung giftng 

a.(iW>imrtbmiteKNUC213 
E. CO* BL21 (DE3)/pET22b(-«-)-cfw 

Host fnh CHI 

U/mg pratein 

69,0 
321.9 

U/ml 

-120,6 
1150,3 

K i lm tia hogt d f CHI ttw nhfn b* i E. coh' BL21(DE3)/pET22b(+)-ch/vi chung B. licheniformis KNUC213 cho th iy c i hai 
vi khu in t h l h i fn hogt d f CHI cao; trong dfl boat do CHI cua chiing E. coli BL21 (DE3)/pET22b(+)-c/ii (1150,3 U/ml) cao 
hon chiing vl khu in g l c 9,5 l l n (120,6 U/ml) (B ing 2). T u k i t qiia b^n cho th iy , chiing £. coli BL21 (DE3)/pET22b(+)-
chi cfl kha nSng sinh t ing hgp CHI eao hom chOng g l c . 
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Gen chl ma hfla diit inase tO chung B. licheniformis KNU213 da dugc khulch dgi v i t i ch dflng tiianh cflng trong vector 
pJETI .2/blunt Trinh tu nucleotide ci ia gen chi {JN662350) v i trinh t y ammo add suy d i i n (AEQ55312) da dugrc d i n ^ ki 
trfin GenBank. Trinh t i / amino acid ciia gen chi (JN662350),v6'i tiinh t y e n z ^ e tuong Ong cho t h i y cfl s y tuong dong 
eao (dgt 95+98,5%). Gen chi ^ dugc t i d i dflng tiep (subclone) v i o vector pET22b(+) v i b i l u h i fn ftinh cflng trang 
chiing E coli BL21(DE3). E n ^ m e CHI t i i ^ t l hgp (khi b i l u h i f n 6 nhift dg 28"C, n6ng d f IPTG 0.4 mM khi ODeoonm Is 
0,6 sau 6 gifl' c i m Ong) cfl khoi lugng p h i n ti> 60 kDa, hogt dO chitinase dgt 1150,3 U/ml v i hogt df l nhy cao hon so voi 
Chung e. licheniformis KNU213 (120,6 U/ml) 9,5 lan. 

Ljr i c i m ffn 

Cong trinh duffc thuc hi$n thugc de tdi ma so BT.08-IQ/CNSHCB thupc Be dn "Phdt trien vd ung dt/ng cong nghf sinh hgc trong 
ITnh viK cong nghiep che bien den nam 2020". 
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EXPRESSION OF GENE CHI ENCODING CHITINASE OF BACILLUS 
LICHENIFORMIS KNUC213 IN ESCHERICHIA COLI 
Quach Ngoc Tung, Nguyen Van Hieu, Phi Quyet T i e n ' 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

SUMVIARY 

Ciiitinase (EC 3.2.1.132) is the enzyme tliat catalyzes tHe tiydrolysis of cliitin, the Lnear polymer of p-(l,4) N-acetyl D-glucosamine 
Therefore, cliitmase is widely applied in phaimaceutics, industry, agriculture and research. In this study, gene chi encoding chitinase 
of bacterimn Bacillus licheni/ormis KNUC2I3 was amplified, cloned and sequenced. Analysis of gene chi sequence, consisting of 
1,731 nucleoodes coding for a S76-amino-acid protein, showed high similarity (approximately 97%-98%) to that of the 
corresponding genes in the Genbank. In addtion. the gene chi lacked 3 nucleotides wiien compared with other B. licheniformis 
strains. Based on the deduced sequence of chitinase this enzyme could be classified into family 18 of glycosyl hydrolases. The 
enzyme bad .isoelectric point of 5.6 and molecular weight of 63-66 kDa. Gene chi was then inserted into pET22b(+) vector and 
transformed into strain of Escherickui coli BL21(DE3). The suitable conditions to express recombinant chitiiiase in E. coh 
BL21(DE3)/pET22b(+)-c/ii were: mdncing with 0.4 mM IPTG at bacterial cell density at OD«oa„ of 0.6 unit for 5 hours at 28 *C. 
The activity of recombinant chitmase reached up 1150.3 U/ml, which was about 9.5-fold higher flian that of wide-type strain B. 
licheni/ormis KNUC2U. 

Keywords- Bacillus licheni/ormis. Expression of enzyme, recombinant chitinase, Escherichia coli. pET22bC+) 
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