Tap chi Cong nghé Smh hoc 11(1): 167-172, 2013

TACH DONG VA BIEL HIE
CEREUS HNY) TRONG ESCHERICHIA COLI

Vi Van Loi, Nguyén Thi Ngoc Lién, B8 Tat Thinh,

Tien

GEN CSV MA HOA CHITOSANASE CUA BACILLLS

Quiach \goc Tung. Nguyén Vin Hicu. Phi Quyét

Vign Cong nghé smh hoc. Vién Han lam Khoa hoc va Cong nghé 1161 nam

TOM TAT

Gen csima hoa chitosanase cha chung Bacrlius cerens HN9O duoce khuéeh dar bing cap mor dac higu
(1hiét ké dura trén trinh W gen can cua cac chung B cereus cong b6 trén GenBank (NCBI)) Két qua giat va
phén tich trinh tr nucleoude cho thdy, esn cha chung HN9O gom 1362 nucleotide ma hoa cho 453 ammno acid.
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Chitosanase (EC 3.2'1 123) ld enzyme ngoar bao
¢6 kha ning thily phan hién kéu B-(1-4y-glycosichc
trong ndr phan W chitosan 1ao  cac  oligomer
chutooligosacchandes (COSs) ¢ kich thude khic
nhau (Lee er «l . 2006: Yang ¢ al. 2010). Cic
nghtén ctru dii chimg minh COSs 1a san pham ¢o e
(r{ cao va duge (mg dung nhiéu trong the pham
chire ning. y hoc. duee hoe... do COSs ho 1o qud
trinh ting cuomg mién dich. Khing Khodn, khang
nam. dao thar chat dae.. trong co the ngudn (Masaho
et al1999: Juan. Pierre, 20050 Yan ef ol 2007)
Ngodr ra, ki ngheén e diie tinh khang khuan,
COSs cho két qua tmg dung cao hom chitosan hay
chitin do mire dg polyme hoa va khoi lueng phin
cia COSs thip, d xam nhip va tic dong dén vi smh
vat gdy bénh (Na e ol.. 20020 Lee er ol 2006: Yan
clal  2007)

Chitosanase (CSN) duge smh 1dng hop |
nbiéu sinh vit khic nhau. bao gom vi khuan,
con tromg va thue vit Trong nhimg nam gan d
nhu cdu s dung CSN nhdm san xuat COS
chitosan ¢6 \u hudmyg gia tang ta nhicu nurde trén the
win Tuy anén, gid thanh san xuat CSN cao dd lam
han ché kba nang img dung cua nd. N vay. dé san
xudt CSN (rong cang nghiép. can tiép can theo nhicu
cach Khie nhau. tuyén chon chung giong. thanh phin
mat truimg, dicu kign 1én men .. dé san xuat enzyme

ur

nhanh, gia thanh re va co hoat tmh cao. So vay 1y
chon chung tr nheén, tmg dong k§ shuit di trosen v
cong nghg 1en men 1a mot dch uep cin hidw qua de

< xuit CSN rong thie (& (Yang o al.. 2010)

Trong ban bio nay. nghicn ain dp rang vao tach dong,
bicy lien gen o mi haa chitosamase cua B cerens
HINOO nong £ colr BL21 (DEYX) nham smh tong hop
CSN hoat tnh cao, o nén dé cho s udt enzyme o
quy mo fom

VAT LIEU A \ PHUONG PHAP

Chung giéng vi sinh vie, plasmid vt li¢u khice

Chung  Bactllus - cercus 1INYO hoat nh
chitosanase cao. phan lap tar Viét Nam nhin wr bo
s @gp glfu\g phong Cong nghé 1én men. Vien Cong
nghé smh hoe Trinh i gen 16S rDNA cua chung B
corens HNOO duoe dang Ky trén ngin hang GenBank
(NCBID dudn mi s6 HQA3RSES Chung Lscherichia
colt XLI-blue [ NmerAst83 MncrCB-IndSVIR-
] T3 end AV supEAd thi-1 v 196 rel AL ac
(Stratagene. My duoc su dung de nhan dong gen
Chung £ colt BLXDES) [F-omp Ind SB 11 5m#B)
gel dem (DEX) pha§ (Camiy] nhin we phong thi
nghigm Genomies. Khoa Vi sinh v hoe, Tromg dan
hoe quoc gia Kyungpook, Han Quaoe duoe st dung
lam chung chu dé bicu hién enzyme @ 10 hop

<o
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Vector tach dong pCR™2.1 (Invitrogen. My)
duoc sir dung dé tach dong gen, plasmid pET22b{(+)
(nwitrogen. My duge su dung dé thict k¢ vector
biéu hién. Enzyme @i6i han Vol EcoRI. T4 DNA
ligase, RNase (Invitrogen, M§)

Khuéch dai gen csn ma héa chitosanase cua B.
cereus HN9O

Chung Bacillus cerens HNYO dugre nudi rong
mor tromg ¢o thanh phan sau (g/1). chitesan 10 g.
NayHPO, 1.3 g. KH.PO, 3.0 gt NaCl 0.5 2. NHCI
1.0 g. MgSO, 0 24 ¢ va CaC); 0.01 g Sau 20 gio
nuér cay. ly tam thu 1é bio o 10 000 \onL:phul trong
S phit. DNA 16ng cia chimg HN9O duoc tach chiét
theo phuong  phap cua Sambrook va  Russell
(Sambrook. Russell, 2001)

Tich dong i giai trinh ty gen csn mi héa
chitosanase

Gen esn mi héa chitosanase duroc khugch dai
bang phan tmg PCR su dung DNA 1éng sb cua
chung HN9O Jan khuén. cap mdi (c6 i irt enzyme
gt han  FeoRl va  Xholy  csn-F, 5t
CGAATTCCCCTGACAACATAATGAATGG-3"
\ioesn-R2 S-GCTCGAGTCCTTTCTTAAGTAA
CCATTCTC-3" theo chu tinh nhidt 94°C wrong 5
|)Im| 30 chutrinh (94°C trong 90 gidy, 53°C trong 90
72°C tong 90 gidy). 72°C trong |0 phat, giir
mau ¢ 4°C. San pham cia phan (mg PCR duoc kiem
tra bing dxen dl wrén gel agarose 1%, tinh sach biing
kit PureLink "™ — DNA Purification ([Invitrogen. M3)
Gen cxn 6 kich thude khoang 1.4 kb sau khi unh
sach duge giin vao vector pCR*2 1 (TA cloning Kit.
Invitrogen. M¥) theo huéng dan su dung cua nha san
xudt. Trinh ur nucleoude cua gen csi trén vector tach
dong pCR2 1 exn duge xae dmb trén may doc trinh
W ur dong ABI PRISM”3100-Avant  Genetic
Analyzer (Apphed Biosystems, Foster Cuty, CA,
LSA) 1ai Vién Cong ngh¢ smh hoc, Vién Khoa hoc
\a Cong nghé Viet Nam, Két qua gai trinh wr gen
har chidu duwoe kiém tra bing phin mém phan tich
DNA STAR (Lasergene Inc.. Madison, WI. M§). so
siinh vl cdc gen wong tmg dang ky 1rén ngan hang
ca so dir héu GenBank bang cong cu BLAST trén

v.ncbrnlm nih.gov) Trinh tu amino acd
suy dién cua ¢ duoc phan tich va so sanh vor trinh
- amino acid cia cdc protem Wwong (mg lan heot
bang cong cu trén website hip //www.expasy ch va
Clustal-X (ver, 1.83): xdy dung cay phan Joar bang
phan mem TreeView ver 1.6 6.

Vi Vin Loveral
Thiét ké vector biéu hign csn trong E. coli

Xir ly vector pCR2.1::csn, vector bidu hign
pET22b(~) véi dong thai hai enzyme 167 EcoRlN;
Xhol. tach va tinh sach doan gen csn va vector
pET22b(+) ¢6 kich thude lén luot khoang 1,4 kb va
5.5 kb Gin doan gen csn vao vector pET22b{+)
bing enzyme T4 DNA ligase & 22°C trong thén gian
1 ;6. B|én nap san pham nhidn duge sau phan ima
ghép nai vao chung £, coli XL1-bluc. Tach plasmd
thu duge trong 1é bao £ coli. Xt 1y bing enzyme
2161 han dé kiém tra kich thude cua doan gen duge
chén trong vector biéu hién pET22b(+). Vector bitu
hign pET22b::¢sn sau khn da kiém tra duoc bién nap
£ coli BL2I(DE3). Tach plasmid ur
ching tai 10 hop E. coli BL21(DE3) mang vector
PET22b::cxn dé kiém tra tinh chinh xdc cua veetor di
duoc bien nap. Chung £ cof/i BL2I(DE3) mang
vector pET22b:csn duge su dung dé bidu hién
chitosanase tai 10 hop

Biéu hién chitosanse 4i (6 hop

Gen csn duoc biéu hién trong 1é bao £ colt
BL21 theo quy trinh sauw: | khudn lac £ colt
BL21(DE3) mang plasmid pET22b: csn duge nudt
cdy qua dém wén  mar tmuomg  long
Luria-Bertans (LB) co bo sung 100 ug/ml ampicillin
@ 37°C trén iy lic 220 vong/phit. Chuyén 0.5 ml
dich nudi chy sang 5 ml méi rudmg LB ¢ bo sung
amperllin va nuér trén may lic & KTC cho dén K
ket qua do mat doé quang (OD) & burde song 600 nm
dat 0.6 dom vi. Qué rinh giy cam img bing
1sopropylthiogalactoside (IPTG) thue én o nong dd
o1y 14 0.4 mM, & cac nhigt do 20°C, 22°C, 25°C.
30°C va 37°C wwong c4e kboang thot gian khac nhau
Sau khi nudi cay. ly 1am dich lén men ¢ 8,000
vong/phut trong 10 phit o 4°C dé thu sinh khéi vi
khudn. Smh khoi duoc héa tan trong 1% Triton X-
100 trong dém PBS (140 mM NaCl, 2,7 mM KC. 10
mM NaHPO; va 1.8 mM KH:PO,). bo sung
lysozyme (100 pg/ml) va 1\ trong da trong 15 phi
Tiép do. 1 bao duge pha bing song siéu am & 20 Hz
trong 2 phit Ly tam 12.000 vong/phit trong 15
phit thu dich ndi va dién di kiém (ra rén gel
polyacrylamid 10%.

Xac dinh hoat tinh chitosanase

Hoat tinh chitosanase xic dinh bang céch su
du_ng colloidal-chitosan {Sign_la. Puc) lam cg chal
Hon hgp phan img bao gom 04 ml colloidal-
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chitosan 1.0% va 0.4 m) dung dich enzyme CSN. v o
37°C wrong 30 phiit. Phan img duoc dimg lar bing 20
pl NaOH JON. Thép do. ly tim & 12.000 vang/phit
rong S phat. Lueng dudme khir giar phéng ra trong
phan img duoc xic dinh bing phuong phip DNS
(Miller, 1959) Mot don vi hoat tinh chitosanase
duge xac dinh 1a luong enzyme can thiét dé gia)
phong 1 pmol D - glucosamine trong thoi gian mot
phat 0 pH 6.0 (Pyoung er al.. 2004)

KET QUA VA THAO LUAN
Khuéch dai gen cxn cua B. cerens HN9O

DNA tong $6 caa chiing B. cerens HN9O sau khi
XU |y vai Rnase ducre kiém 1ra bang dién di trén gel
agarose 1% va su dung lam khuon cho phan img
PCR khuéch dar gen csn Cap mor csn-F va can-R2
¢4 hai vi tri gudi han EcoRl va Xhol nham tao vector
biéu hién trén nén pET22b(+).

San pham khuéch dar gen ¢sn bang phan tmg
PCR cho mdt bang DNA duy nhat ¢6 kich thude 1.4
kb trén ban el agarose 1%. luomg img vin kich
(huée mong don khi hiét ké mor Lhuéch dat gen ¢sn
cua B cerens HNOO (Hinh 1A). Kcl qud khuech dan
gen csn bing phan @mg PCR cho thay cap mér durge
thiét ké trong thi nghiém la phir hop va dac hién. Do
\vdy. san pham PCR (i¢p tuc duoc su dung trong thi
nghiém nhian dong va giar trinh ur g,

Tiach dong va phin tich trinh tir gen ¢si Cin
ching B. cerens HNYN

San phém cua phan (my PCR Khuéch dar gen can
duoc 1nh sach va gin vdo vector pCR"2 1 Sau khn
duac bicn nap vio té bao kha bien £ colt XLI-bluc.
plasmid pCR*2 1:2.cvm chrge tach khér te bao £ ol
XL1-blue, xur ly cice enzyme gidt han EcoR[ (Hinh
1B). Ké1 qua san pham sau xu ly vé1 enzyme gion
han trén ban dién di ¢ho thay hai bang DNA 1o nét
€6 kich thuge 1.4 kb vi 3.9 kb Bang DNA c¢6 kich
thuge 3.9 kb thé hicn cho vector pCR™2 1 va Joan
gen csn ¢ Kich thude 1.4 Kb (Hinh 1B). Keéigqua
ahin duoe phit hop vén kich thiae mong dor Vivdy.
plasmid pCR” 2.t :can droe su dung dé gian trinh e
har chiéu cho doan gen ¢sn sir dung cp moi MI3-F
Vi M) 3-R

Keél qua phan tich trinh e gen e trong veetor
tach ddng pCR*2 ):zeanm cho thay. gen csn ¢o do din
1362 hp. ma hoa cho protein gom 453 amino acid
Khi so sanh trinh we gen esn cua chung B ceraus

HN9D véi cac gen wong (mg cua cic chung 8.

wong dang trinh ty nucleonde cao. dat 96% - 99
(két qua Khong cong b6) Trinh 1y gen < cua B
cereny HN9O duoce dang ky trén GenBank (NCBI)
dudi ma s6 truy cap JF682391

Khi so sanh dg nrong dang trinh ty ammo acid
cua CSN wr 8. cerens HNOO (dang ky dudt ma so
truy cap trén GenBank 13 AEC32942) véi1 cde trinh
tw ammo acid cua CSN wr cic chung B cerens
khic cho 1y I¢ nrong dong cao (dat trung binh
99%). Két qua tren cay phan loai di truyén cho
thay. trinh e CSN cia ching HN9O (hé hién dd
trony dong cao nhat vér trinh e protem nromg
img cua B cereus KNUCS2 (ma sé truy cap
AAQI19679) (Hinh 2)

Thict ké vector biéu hign csn trong E. coli B1.21

. Gen can duge cat khor vector pCR2 1iean
bing ha enzyine 216i han FcoRI va Mol doan
gen can duoe gdn vao vector bidu hién plT22b(-)
G har vitei gidn han wang (g dé tao vector biéu
hién trong £ coli. Vector méu hén pET22h o
duge bien nap vao chung £ colt XLI-blue Khuan
Jae die trung moc trén mor trareng chi ampreilhn
100 peml duge nudr cay, tach plasmid Vi cit

Kiem tra bang har enzyme g han KeoR1L Vol
(1inh 3
Két qua hmh 3 cho thay. veetor iéu hién

22b tev sau Khi xu v var LeoRE ol cho hin
ONA co kich thude lan huot [a T4 kb va 3.5 kh,
(romg tme van kich thude cua gen cvr v vector goe
plI22biey Do vay. vector bicu hicn tar 10 hop
pET22b tevr da duoc thiét k& thanh cong

Bidu hi¢n chitosanase (ai to hop trong L. coli

Plasnnd 1@ 16 hop pET22h v duoe hién nap
vao chung biéu én £ coli BL21 (DE3) nhim tao
chung £ coli i 16 hop ¢6 kha nang smh €SN Ciie
dong (¢ bao bidu hién CSN duoc nudi trong mé
wrrémg LB chia ampiollin 100 pe ml trén may e
220 vong phut o 37°C cho dén khi khi OD6OORM dat
0.6 don vy

Sau khi cam tmg vo1 IPTG nong do 0.4 m\lL v

chung £ colr BL2L [pET22h esn| duoe nudi o cac
nhiét do 20°C. 25°C30°C va 37 ¢ Thu mau
saw cac thin gian gdy cam ung Khae nhau de sic dimh
hoat tinh chitosanase v dicn di hicm tra trén gel

polvacrylamd
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Hinh 1. Dién di do san pham PCR khuéch dai gen csn (A)
va plesmid pCR2 1 csn (B) rén gel agarose 1,0% Bang M°
Thang DNA chuén, 1 San phdm phén irng PCR khuéch dai
gen csn tir DNA téng s6 cua B cersus HN90. 2 Plasmid
pCR2 1 ¢sn duoc cal boi enzyme gior han EcoRI

“e01878

uu

Hinh 2 Cay phan loai dua lrén phan tich Uinh tu aming
acid suy dign cua CSN tu ching 8. cereus HNSO (ma sb
ruy c&p trén GenBank duoc gach chan) va céc trinh o
CSN wong ing cua cac ching B coraus khac (1&n cia
trinh tu amino acid duoc ghi blng s& dang ky (rén
GenBank) Gia tri bootstrap (%) thé hién ty I& sar khac vé di
truyén

Hinh 3, Dién di db san phdm cit vector bidu hién
PET22b csn bang enzyme g han M. Thang DNA chudn.
Bang 1va 2 Vector biéu hien pET22b. csn duoc cét bdi har
enzyme i1 han £coRI va Xhol
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Hinh 4. Bién di xac dinh proten cia E colr BL21
[PET22b csn) khi nuar cdy & cac nhigt do khac nhau Irén
gel SDS-PAGE Bang M Thang chuén protein 8arg |
M3y déi chirng (dich phd & bao cia £ colf BL21 [pET22b)
Bang 2. 3, 4. 5. 6 lan luot I4 dich pha 1€ bao cua chung E.
colBL21 [pET22b csn] nudi cdy & nhidt dé 37°C. 30°C. 28
°C 25°C va 22°C

Két qua wén hinh 4 cho thay. cdc mau cam (mg
vor IPTG o duomg chay 3 — 6 ¢c6 Xuat hign mot banf'
protein c6 khéi lugng 44 kDa khac biét so vér miu
doi chimg (duéng chay 1). Bang protein thu duge ¢o
kich thude 44 kDa tuong duong voi kich thudge CSN
theo tinh t0én ly thuyét. Két qua phan tich dién di
enzyme khéng bién tinh (zymography) (rén ban dign
di ¢d bd sung co chét chitosan cho thay enzyme CSN
141 16 hop ¢6 kich thude 44 kDa (két qua khéng cong
b6). Nhu vay, c6 the két luan ring protein tai 16 hap
da dugc biéu hién thanh cong trong £. coli BL2I.
Sau khi lya chon diéu Kién biéu hi¢n CSN thich hop.
chung £. coli BL21 [pET22bicsn) 14 16 hop dugc
gay cam (mg IPTG & ndng dé 0.4 mM. nudi ¢ 25°C
trén may lac 220 vong/phit va thu mau sau S 216
cam (mg.

Xac dinh hoat tinh cia chitosanase tii tb hop

Khi 50 sénh hoat tinh enzyme CSN sinh 16ng
hop boi tai 16 hgp E. coli BL21[pET22b :csn) va
chung gbe cho thay. Hoat tinh CSN cua chung 1d1 1o
hop cao hon ching vi khuén gbe lan luot 14 2.5 lin
(Uing protemn) va 1,84 lan (U/ml dich Ién men)
(Bang 1).

Bang 1. So sanh hoat tinh enzyme CSN t Bacillus cereus HN9Q va £ coh BL21 (DE3) {pET22b:csn)

Chung gibng

eus HNQ()ii

Hoat tinh CSN

Uimg protein Uiml
207.2 3523
519,0 648.7

coli BL21 (DE3) [pET22b - csn)




Tap chi Cong nghé: Sinh hoc 11¢1) 167-172. 2013

Tir két qua trén cho thay. ching ta) 10 hop nhan
duge da thé hién kha nang sinh 1ong hop CSN co
haat tinh cao hon ching goc. Pé ning cao kha nang
snh 1ong hop CSN i (6 hop hieu qua, cin co nhimg

nghién cuu l|cp theo ve lya chon méi tnromg, didu
Ki¢n cam tmg, dong thai 1én men.
KLET LUAN

Gen csn W ching B cerensy HN9O dwoc

Kkhuéch dai bing phan ung PCR. tach dong va
phan tich rinh tu nucleoude Trinh tr gen csn
nhdn duge trong nghién clu thé hign do tuong
dong cao (dat 96%-99%) so véi cac trinh tr luong
img trén GenBank (NCBJ). Gen ¢ cua chung B
cerens HN9O duroe dang ky tar ngan hang dir héu
GenBank dudi ma sé truy cip FJGB2391 Tir két
qud nhan duoc, ching o1 da xdy dung ciy phat
sinh chung loar dya trén trinh ur acid amin coa
CSN trong nghién ciu va (rinh wr acid amin cva
cic CSN khéc trén GenBank Di 1ao chung tar 1o
hop vi biéu hién CSN thanh cong trong 1¢ bio £
<ol BL21 (DE3). Hoat tinh CSN tar 16 hop gée
khi bicy mén ¢ 25°C sau § 216 cam (g b 0.4
mM IPTG dat 645,73 U/ml, cao hon 1.84 lin so
voi hoyt tinh CSN cua ching gée

Lai cam on: Cong winh dicoe thiee hicn nhes kandy phi
aur Bi Cong thirong cap ho de tin i so
DT 08 I0/CNSTICB thuce e dn “Phet trién va img
dung comge nghé smh hoc trong link viee: cong nghicp
<hé hicn zIL’Il nény 2020
0o tro v trang thiér by cri Phong thi nghicon trong
i Cong nghe gen. Vien Cong nghé s hoc. Vién
Hen lim Khoa hoce vir Cong nghé Vict Nam

XN chan thanh cam on s
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BACILLUS CEREUS HN90 IN ESCHERICHIA COLI
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Tien
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SUMMARY

Gene con encoding chitosanase of bactenal stran Baci/is corcns TINSO 1solated from Nietnam was

amphlied hy PCR us

¥
other B cerens strams deposited on GenBank (NCB1) The evpenimental results ey

e speaific primers that were designed on the basis ol simulac sequences encoding

vt

ed that s gene

sequence of stram HN9O, consists o 1362 nucleotdes codimg Tor a 433 amino - acid protemn showed ligh
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homology (appromixately 96%-99%) with that from other B cereus sirains The cyn gene sequence n the
present study was deposited onto GenBank under the accession number FI682391. Gene csn was then
subeloned mto expression vector pET22h(~) to yield plasmid pET22b.csn. The obtained plasmid was then
transferred into host bactenum to generate recombinant stran £ coli BL2t [pET22bicsn). When expressing
recombinant chitosanase n £ colr BI21(DE3). the optimal conditions were found by inducing with 0.4 mM
IPTG at bactenal cell density at ODg,,,,, 0 0.6 umit for 3 h at 25°C On the SDS-PAGE gel. the molecular mass
of the overexpressed chitosanase showed about 44 kDa. corresponding closely 10 the expected one Under the
aptmuzed conditions. the activity of recombinant chitosanase reached up $190 U (mg ol protein)’ which was
about 2 3+fold higher than that of wide-type strain 8 cerens HN9O

Keywords Bacilus cerem. epression of enzvme. recombinen chitosanase, Escherichiu coli
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