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BIEU HIEN GEN_CHI MA HOA CHITINASE CUA BACILLUS LICHENIFORMIS- - —
KNUC213 TRONG ESCHERICHIA COLI

Quach Ngoc Ting, Nguydn Vin Hidu, Phi Quyét Tién*
Vign Cdng ngh§ sinh hoc, Vign Han Iém Khoa hoc vé Céng nghé Vigt Nam

TOM TAT

Chitinase (EC 3.2.1.132) 14 enzyme xfic tc qué trich thdy phan lign k&t P-(1,4) gidia céo don phin N-acetyl D-glucosame trong
phan e chitin néo chitinase duge (mg dyng ahiu trong y hoe, cong nghi¢p, ndng nghiép vA nghién cém, Trong pghién cim nay, gen
ehi ma hiéa chitinase cia Bacilius Hichenyformis KNUC213 duge kiiuéeh dai, ich dong va gidi trink ty. K& qua phin tich trink b cho
thy, gen chi sérm 1731 nuclestide, ¢4 d¢ twong déng cao (dat 97-98%) so voi trinh tr clia gen trong émg trén GenBank vi ma héa
cbo protein gham 576 amino scid. Ngoki ra, gen chi tong nghita ciru bj thifu 3 nucleotide so v6i che gen chi cia che ching B.
licheniformis kxée. Phin tich trinh ty protein sy difn tir gen chi cho thiy chitinase tix ching B, fickengformis KNUC213 thude ho 18
glycosyl bydrolase, cé didm ding dién (pf) 14 5,6 va khdi wgng phin tir khodng 63-66 XDa. Gen chi duge gin vo vestor pET22b(+)
&8 bidu bién trong Escherichia coli BL21 (DE3). Chitinase clia chiog E. colf BL21(DE3YpET22b(+)-chi t4i 15 hgp buée & drge
bidu hign trong mbi truémg long Luria Bertani, ckm img béi isopropylthiogelactoside 0,4 mM (khi ODeuone dat 8,5 dam vi) & 28 °C.
Sau § gitr cim vmg, hogt tinh chitinase dat 1150,3 Ufml, cao hon 9,5 so véi hogt tinh chitinase et ching vi khuin ghc B.
licheniformis KNUC213,, = ||

Tir khoa: Bacittus licheniforms, Biéu hign enzyme, Chitinase tii 10 hop, Escherichia coli, pET22b(+}

Mo pAU

Chitnase (CHI) x(i¢ tc qua trinh phin hily co chét chitin thanh cac san phAm chitooligosaccharide (COS) ha tan trong
nuwéc thang qua qua frinh thiy phan lign két glycosyl. COS 12 s3n phim cd nhidu hoat tinh sinh hee khac rhau (De et al.,
2011) nén né dugc s dung nhidu trong y heg, cdng nghlép, néng nghigp va n:};hién clvu (Mizuno et al., 1997). Chilinase
6 thé duge thy nhan b nhidu ngudn vi sinh vat khéc nhau nhu: vi khuan (Serratia sp., Bacillus sp.), ném soi
{Tric sp., ium sp.,), xa khudn griseus, S. plicatus) (Patidar ef af, 2005). Trong nhirng
nam gin day, nhu cAu stk dung chitinase Umg dyng trong néng nghidp va thily phan chitin tao0 COS 66 xu hudng gia tang
whirng higu qua sin xubt CHI tir ehing tie nhién ehura tae enzyme 6 hoat tinh cao. Nhir ng dyng ky thudt di truysn,
céc gen chi m& hoa chitinase tlr Bacilius circulans No. 4.1 (Patcharapom ef al., 2006), Bacillus ficheniformis At (Cemal
ot al., 2008), Clostridium paragutrificum (Morimato ef 2/, 1997)... 63 duoc tach dong va bidu hign thanh cong trong
chiing vi sinh v&t ti 1§ hgp, burc diu dap tng dugc nhu ciu ing dung ngdy cang cao. Trong bdi bao ny. ching 3
trinh bay két qua bwéc diu v tach dong, bidu hién gen chi m3 héa chitinase cla B. ficheniformis KNUC213 trong E. cols
BL21 (DE3) véri mong mudn chiing t4i t& hop cd hoat tinh CHI trong céc 84i tuwng vat chl khac nhau, tao bén aé cho
sén xullt enzyme & quy m3 Ién. ..
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T
VAT LIEU VA PHUONG PHAP
Chiing gléng vi sinh vjt, plasmid va vt ligu khic

Ching Baciflus icheniformis KNUC213 nhén tir bg suu tip gidng vi sinh vat ciia phang Cong nghé 1én men, Vién Céng
nghé sinh hge, Vién Han 1am Khoa hoc va Céng nghé Viét Nam. Ching E. cofi XL1-blue [A{mcrA)183 A(merCB-
hsOSMR-mrs)173 endAl SupE44 thi-1 gyrA36 reiA1 lac] (Stratagene, My); Ghing £. colf BL2H{DE3) [F-omp hsd SB
.~ ..[Bm8) gel dom (DE3) plysS (Cami)] nhan tr phéng thl nghidm Genomics, Khoa Vi sinh vat hoe, Trudng dal hee quée
gia Kyungpook, Han Quéc. Vector tach dang pJET1.2/blunt (Fermentas, My), vector pET22b(+) (Invitragen, My), enzyme
han ché BamHI va Xhal {Invitragen, My), cac héa chét inh khiét khac... ciia hing Sigma, Merck, Invitragen... Mdi treéng
Luria Bertani (LB} (g/L): cao ndm men 5,0; fypton 10,0; NaCl 10,0; pH 7,0.

Khuéch dai gen chim3 héa chitinase cla B. ficheniformis KNUG213

Ching 8. ficheniformis KNUC213 duge mudl trong méi treéng LB sau 20 givr nudi ody, Iy tam thu t4 bao & 10.000
- -~ vdng/phit trong 5 phit. DNA t8ng sb cla chilng KNUC213 dugc tach chiét theo phirang phap cira Sambrook va Russell
i {2001). Gen chi duge khubch dat tr DNA 1ng sé cia ching 8. licheniformis KNUC213 béng ky thujt PCR st dung cép

mdi dic higu trong -, } hén hop phén @ng gbm ; “ChiBamiEe-F {5-
¢ GCGGATCCGATTCCGGAAMRAACTATAMMATCATCGG-3): 1.0 ut va Chixho1Ec-R (5-
GCCTCGAGTTCGCAGCCTCGGATCAG-3)Y: 1,0 i, DNA tdng sé - 1.0 pl; dém phan irng (10X): 2,0 LI, MgClz (50 mM):
0,6 pt; H8n hop céc deoxyribonucieatide triphosphate (10 mM): 0.4 pI; nuwdc cdt: 9,8 yi. Phan ing PCR dwoc thye hién
thec chu tiinh nhigt: 94 °C trong § phdt, 30 chu trinh {94 °C trong 60 giay, 53 °C trang 45 gidy; 72 °C.trong 90 gidy), 72
°C trong 10 phut rdi gitr mdu & 4.°C. . )
Tach déng phan tich trinh tw gen chi
Tinh sgch san phdm PCR, tich déng gen chi vito vector pJET1.2/blunt duge thye hién theo phuong phap Sambrook
(2001). Telnh b nuclectide ciia gen chi xae dinh trén méy oc trinh ty tr agng AB( PRiSM®3100-Avant{ Genetic Analyzer
{Apptiad Biosystems, Foster City, CA, USA). K&t qua phan tich gen chi bang phan mém CLC DNA Waorbench dich ma
sang protein (www.expasy.orgltransiatef).

.
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Tao chilng £. coli BL21(DE3) va bigu hign chitinase tai td hop

Thu nh3r doan gen chi tir plasmid pJET1.2fbunt-chi v md vong vector bidu hign pET22b(+} vé1 cing hai enzyme gio
han BamH! va Xhol. Phan irng ghép nbi gen chi véo_ PET22b{+) bang enzym T4 ligase & 14 *C trong thoi gian 16 giv,
sau 48 bién nap vao ching E. coli BL21{DE3) bdng sbc nhidt.

Ching £. ¢oli BL21{DE3) mang plasmid pET22b(+}-chi duge nudi cly qua dam tran moi wudng 1ang LB ob chira 100
pghmt ampicillin, nudi léc 220 vong/phit & 37 C. Chuyén 0,5 mi dich nudi cdy sang 5 ml moi trudng LB ©b ampeitin 100
ygiml va nudi lAc 220 vanglphit & 37 °C. khi mat @ & b0 ODsowen dat 0,6 dom vi, cam @ng bing
isopropylthiogalactoside (IPTG) & ndng A4 | 0,4 mM v2 ha nhiét d6 nudi xubng cc nhiét 86 23 °C, 25 °C, 28 *C, 30°C,
d& chon dugre nhigt A5 thich hop cho bidu hién protein téi 4 hop. Dich sau nudi cdy, ly tam & 8 000 vong/phit & 4 °C
trong 10 phit thu sinh khéi. Sinh khdi 18 bao hda trong dém dugc hoa tan trong 1% Triten X-100 rong dém PBS (140
mM NaCt, 2,7 mM KCI, 10 mM NaHPO, va 1,8 M KHoPO,). TiSp 86, té bao Strgc pha viy rang thiét bj VC-800 (Sonics .
& Materials Inc), sau &6 ly tm 12.000 vangiphit & 4 *C trang 15 Phut thu dich ndi, dich chitinase tho dugoc &ign di tran
gel polyacrylamid 10% xac dinh trong lrgng phan tlr protern &3i 10 hep theo phuong phap Laemmii (1870) vé Kiém tra .
hogttinh chitinase. -

Xic 8inh hoat tinh chitinase

Hoat tinh chitinase tai 13 hap dupc xéc dinh theo phuong phap so mau thdng qua Iwg:g N-acety) D-glucosamine
chuyén hoa cor cht colloidat chitin (Thamthiankul et al, 200%). Colloidal ¢hitin dvgc chuln bj theo phuong phip cia
Roberts v3 Selitrennikoff {1088). M3t don wi hoat tinh chitinase durge xie dinh [ ligng enzyme can thiét aé gidi phong 1
pmol N-acetyl D - glucosanine trang thén gran mdt phit & 37 fC,pH 5,2, -

KET QUA THAO LUAN
Téch déng va phén tich trinh &y gen ma hda chitinase

Bling ky thust PCR, gen chi tir DNA thng sb clia chiing B. ficheniformis KNUC213 d4 dwgc khuéch dai, san phim dign di
a5 cho mét bng DNA duy nhit co kich thudc 1,7 kb (Hinh 1A).
Biang 1. K&t qua so sdnh &) twomg ddng tink by amino acid cia

chitinage tir B. licheniformis KNUC213 (AEQ55312) vid wiic trinh ty
twong g cila cic¢ chilng B. ficheniformis khic dimpe ding ky trén

GanBank (NGBI)
1 2 3 4, 5
ACU43531 11000
ACM46020 2| 99.5( 1000
ACKA4109 3| 956 965 1000
N AEQS5312 4 953 | 958 | 9851000
him DNA gel
agarese 1,0%: (A): khubch dai gen e | ACWS3016 5| 938| 967 567 97,0 1000
DNA ting 54 i cip mdl ChiBam1EcF

:ET%%’I\::&%F a\,:,i ,}-,B),; b ..: Ghe chir ACU43581: chitinase tis chiing ‘8. lichenifarmis N1, ACM46020.
anzyme g han Samil va Xnol M; Civinase tr ching 8. Ichenitormis CBFOS-03; ACK44108: chrinase tir
Thong ONA chutn, 1 s3n phim genchy  hing_B. ichenformis DSM 8785, AEQSG312: chiinase tir ching 8
sau PCR, 2 S3n phim cit plasmic lichenifermis KNUC213; ACWB3018: chitnase tir x_#“'mn B Ichenformis
pJET1.2/blunt-chy OsM 13

Sau phdn ng cét ndi gen ohi va vector pJET1.2/blunt, bidn nap vao té bao kha bién cda £. coli dd tzo plasmid
PJIET1.2blunt- chi va plasmit t1 t hop bing 2 enzyme han chd BamH va Xhol duoc cht kidm tra K&t qud ditn di 4B
sau khi xir Iy plasmid pJET1.2/blunt- chi v hai enzyme han ché cho thiy san phim thu dirgc gbm hai bang DNA G nét
©6 Kich Burdc 3n ket 1 1.7 kb (thd hién cho gen chi) va 3,0 kb (trong img véi kich thisée vector pJET1.2/blunt ban_
au) {Hinh 1B). Gen chi trong veclor pJET1.2iblunt dirge gidi trinh e va cho kich thuedrc 1731 bp {mé sb truy cap trén
GenBank (NCBI) 2 JN662350, m3 héa cho protein gém 576 amino acid (Ace. No. AEQ55312) trén ngéan hang co di¥ liéu
GenBank (NCBI). Khi sa sdnh sy twong dong trinh bty amino acid suy dign cia enzyme CHI tir B. licheniformis
KNUC213 (AEQ55312) véi e3¢ trinh by amino acid clia CHI Al c4c chiing 8. icheniformis khic cho théy 1 18 trong ddag
cao (95+98,5%) (Bang 1); trong 44 g3 brong ddng cao nhit cda trinh ty amino acid cia CHI vl trinh ty protein turong
¢rng (Chia) cba B kcheniformis DSM 8785 (ACK44109) (98.5%).

Két qua thu duge cho thily, gen chr ma héa chitinase cia ching B, licheniformis KNU213 @5 duoc tich ddng thanh
cdng. Ngaa ra, gen chi bi thigu 3 nucleotide so véi cAc gen chi clia cac chiing B. Jicheniformis khic (Hinh 2). Tuy nhién,
viga thiew 3 nucleobde khang ma hda cho amino acid tham gia vao trung tam hoat ddng ciia enzyme CH). Ngodi ra, két
qud ‘phan tich |finh tw amino acid cho thdy endo-chitinase clia nhém %i khudn B. lichenifornus thudc nhém chitin
_hydroxylase family 18 nén c6 4 lyc manh voi chitin tir v 19 va ¢6 Hién vong tmg dyng trong chuydn hoa ehitin c6
ngudn gbc tir v5 16m taa chitin-oligosaceharide.

Hinh 2, 56 snh tink & amino acid cia CHI tir chiing B, Hcheniformis KNU213 (trinh ty duge gach chan) vor trich 1 protain
trong img tir g 8. iformis khic dupe ding ky trén GenBank. Dau sao () thé hién sy twong dng trong tinh tw
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amine acid ¢tia cdc CHI. Khung ch h3t thd hign viing trinh by amine acid (i ching gée KNUC213 sai khac hoge bj x6a 1
-amino achd - — — - _—
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Tao ching E colf BL21(DE3) t3i 6 hop

Boan gen chi trong veclor pJET1.2/bluntchi sau khi tinh sach va vector
pET22b(+} {34 m& vong bing hal enzymc han ché BamHi va Xhol) duge ghép
ndi nhir enzyme T4 ligase tao plasinid 14 18 hyp pET22b(+)chi. Kidm tra plasmid
14t 1§ hop pET22h(+)chi bing hai enzyme han ché BamH1 va Xhol, cho hai bang
DNA 8 kich thurdc [3n fuot 1 1,7 kb (teang &g kich thuére ciia gen chl) va 5,5
kb ( trong Ong véi kich thuéc vector gbc pET22b{+) (Hinh 3). Plasmid
PET22b(+}-chi dugrs bifn nap vac E colf BL21(DE3) 44 tao chiing vi khudn tai 3
hop co khd nang bidu hign CHI.

Bidu hign chitinase til t hep trong E. colf BL21(DE3) .

Két qua nghién clu bidu hign CHI bdi, E. coli BL21(DE3)/ pET22b{+}—chi cho
théy, & cac miu duge cam irng v6i IPTG cd xuft hitn mét bang proten cb trong
lugng phan tir 60 kDa (Hinh 4, BT 3, 4, 5, 6 va 7). D8] v&i mAu khi thu nhén tr
i oA : sinh khi t& bao E. coli BL21(DE3)VpET22b(+})-chi khi khang cam img IPTG va &
:‘;’;:‘wﬁ]f:f,"‘léf" pgz‘;i?*f;‘ﬁ;"ﬁf; ching E. coll BL21(DE3YpET220(+) co cdm (g IPTG @& knangmy xudt hign
wnzyimo Bambll va Xhai. 1: Thang  bANg pratsin nay (Hinh 4, BC 2). Batg proterr 14718 hup thu due o6 trong luot
DNA chudn; 22 pET22b{+}-chi duge B0 kDa tirang duong véi trong iugmg CHI theo tinh tadn Iy thuyét ity gen chi Két
c4t bdn enzyme han ché qua trén hodn todn phi hgp vdi nghién clru v& chitinase ¢4 khéi Irgng khodng
80kDa t» chiing Enferobacter sp. NRGA duge bidu hién trong E colf {Salam et
al., 2008). Theo mét s§ nghidn ciru v& chitinase & t& hop khac, chitinase tr
Bacitus circulans No. 4.1 (Patcharapom et af., 2006) co khéi lugng |a 66 kDa trong khi chitinase tir Bacillus licheniformis
A1 co khéi lgng Khodng 71 kDa (Cemal et of., 2008},

[ I R T

Hinh 4 Dign dl dd proteln clia cofil BL21
[PET22b{+}ch] ki nudi cdy & cac nhigt & khdc
nhau trém gel SDS-PAGE 12,0%. BC M. Thang chuln
protein, 1: M3ue €5i ching {dich phé té bio cba E.-coli
BL21/PET2264+) o6 c3m Ung IPTG; 2° Miu déi chimg
(gieh pha té tao elia E. coli BL2U/PET22h({+)-chi khbng
cam ing IPTG); 3. 4, 5,6, 7 dich phd 1€ bdo ciia ching
£ coh BL2V/pET22h(+)-chi cd cam bng IPTG va nudi
_cly & cac nhigt db 23 °C, 25 °C, 28 °C, 30 °C va 37

-

Bang 2. So sanh hogt ¢4 enzyme CHI tiz B. lichaniformis KNUG213va £ eoli BL21 {DE3MPET22b(+)-chi

Ching gifng Hogt tinh CHI
Ulmg protein Uisnl
8. licheniformis KNUC213 . 63,0 1206
E. coli BL21 {DE3VPET22b{(+}-chi 3219 1150,3

Kidm tra hoat 60 CHI thu nhan bdi E. cofi BL21(DE3YpE T22b{+}-chi va ching B. licheniformis KNUC213 cho théy ¢ bai
vi khun thi hidn hogt 8 CHI cao: trong a6 hoat do CHI cta ching E. cofi BL21 (DE3)/pET22b(+)-chi {1150,3 Liml) cao
hom ching vi khudn gbc 9.5 Ién (120,6 Uimi ) (Béing 2). Tir két qua vén cho thdy, chiing E. coll BL21 (DE3)IPET22b(+)-
o ¢4 kha nang sinh tdng hep CHI c2o hon chang gbe.
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KET LUAN

Gen chv mA hoa chitinase tir chiing B. ficheniformis KNU213 82 dwee kiwéch dai va tich ddng thanh cdng trong vector
pJET1.2mlunt Trinh i nucleotide clia gen chi {UNGB2350) va trinh ty amine acid suy difn (AEQ55312) 03 duoc dang ki
trén GenBank. Trinh ty amino acid clia gen chi {(JN662350).véi trinh ke enzyme twang dng cho thay ¢4 sy luang dang
¢ao (Tt 85+08,5%). Gen chi g8 dugc tch dong tidp (subclone) vao vector pET22b{+) va bidu hidn thanh cbng trong
chiing E. cafi BL21(DE3). CHI t4i.t hgp (khi bidu hién & nhiét 69 28°C, ndng 6 IPTG 0.4 mM khi ODsdonm 13
“0,6 sau G giey cam (rng) 8 khdi lugng phan tl 60 kDa, hogt 6§ chitinase dat 1156,3 U/mlt va hoat db nay caa han 5o va
chilng B. licheniformis KNU213 (120,6 Ufml) 9,5 tn.

L cim on

Cing trink dwpc thuc hign thugc @é 16t mi@ 53 BT.08-T0/CNSHCB thugc Dé én “Phdt trién va ung dyng cong nghé sink hoc trang
Iinh viee cing nghiép ché bidn dén nim 220"
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EXPRESSION OF GENE CHJ ENCODING CHITINASE OF BACILLUS
LICHENIFORMIS KNUC213 IN ESCHERICHIA COL!

_Quach Ngoc Tung, Nguyen Van Hieu, Phi Quyet Tien*
Institute of Biotechnology, Vietnam Academy of Science and Technology
SUMMARY

Chitipase (EC 3.2.1.132) is the cuzyme that catalyzes thie hydrolysis of chitin, the Linear polymer of f-(1,4) N-acetyl D-glucosamine
‘Thercfore, chitinase is widely applied in pharmaceuucs, industry, agricubture and research. In this stady, gene chi encoding chitinase
of bacterium Bacitlus licheniformis KNUC213 was amplified, cloned and sequenced. Analysis of gene chi sequence, consisting of
1,731 muclectides coding for a S76-amino-acid protein, showed high similarity (approximately 97%-98%) to thet of the
comesponding genes in the Geabank. In addtion, the gene chr lacked 3 nucleotides when compared with other B. Fcheniformis
strains. Based on the deduced sequence of chitinase this enzyme could be classified into family 18 of glycosyl hydrolases. The
enzyme had isoclectiic powt of 5.6 and molecular weight of 63-66 kDa. Gene chi was then inserted inta pET22b(+) vector end
transformed into strain of Escherichia coli BL21(DE3). The swiable conditions to eapress recombinant chitiase i £. coft
BLZI('D.EP)IPETiZb@)ch(' were: inducing with 0.4 mM IPTG at bacterial celi density at ODgygu OF 0.6 unit for § hours at 28 ‘c
The activity of recombinant chitmase reached up 1150.3 Usml, which was about 8.5-fald higher than that of wide-type shain 3.
licheniformis KNUC?213, - . -

Keywards- Buctllus heh i ion of enzyme, inant chitinase, hua olt, PET22b(+)
*Author for carrespondeqce- Tek: +84-9-76860676, Ermail, tienpq@ibt ac va ,






