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TOM TAT: Chitinase (EC 3.2.1.14) thuéc nhom enzyme thay phan (hydrolase), 1a enzyme thity
phén chitin thanh chitobiose hay chitotriose qua viéc xtc tac sy phén giai lién két 1,4 glucoside
gitra C1 va C4 cua hai phan tir N-acetyl glucosamine lién tiép nhau trong chitin. Enzyme nay dang
dugc Umg dung rong rai trong néng nghiép nham kiém soat mot s6 tic nhan gay bénh ¢ cay trong,
dic biét trong kiém soat nam gy bénh thyc vat va ting hoat tinh diét con tring cta Bacillus
thuringiensis. Trong nghién ciru ndy, gen chi A mi héa protein chitinase dd dwoc biéu hién trong
E. coli, t&i wru hoa diéu kién 1én men ching tai t6 hop nhdm ting cuong kha ning sinh tong hop
chitinase bang phuong phap bé miat dap ung dua trén phian mém théng ké Design-Expert 10.1
(Stat-Ease, Inc., Minneapolis, Hoa Ky). Cac diéu kién 1én men nhu: ndng do chat cam Umg, thoi
gian cam Ung va mat do té bao tai thoi dlem cam Ung va anh huéng cua cac yéu té nay dén qua
trinh sinh tong hop chitinase cua ching tai to hop da dugc khao sat. Ching t6i da xac dinh duoc
diéu kién t6i wu cho 1én men san xuét chitinase tai t6 hop bao gébm: ndng do lactose 6,15 mM; thoi
gian cam tmg 8,12 gio va mat do té bao tai thoi diém cam mg 1a ODgonn=0,87 vOi gid tri chitinase
dat 7,49 U/ml. Tién hanh 1én men chung tai t6 hop theo diéu kién tbi wu, hoat tinh chitinase theo
thuc té dat 7,54 U/ml, cao gap 1,32 1an so véi trude tdi wu (hoat tinh dat 5,71 U/ml). Ngoai ra, sir

dung chat cim g lactose thay thé ITPG con gitp gidm gia thanh san phém chitinase tai to hop.

Tir khéa: E. coli, phuong phap bé mit dap ing, san xuit chitinase, t6i uu diéu kién biéu hién.

MO PAU

Chitinase (EC 3.2.1.14) 14 enzyme xtc tac
qué trinh phan hity co chat chitin khong hoa tan
trong nuéc  thanh  cac  sian  pham
chitooligosaccharide hoa tan trong nudc thong
qua qua trinh thay phan lién két glucosyl.
Chitinase c6 tiém ning Gng dung trong nhiu
linh vyc khadc nhau nhu: nong nghi¢p, cong
nghiép, y dugc va cong ngh¢ sinh hoc nhd kha
ning khang nim gay bénh thuc vat (Han et al.,
2009), khang con trung (Halder et al., 2012),
khing khuan, ting cuong mién dich
(Songsiriritthigul et al, 2010) va san xuat
proteln don bao. Ch1t1nase dugc san sinh badi vi
nim, ndm men, vi khuan, thuc vat va nhiéu loai
con trung (Huang et al., 2005). Tuy nhién,
chitinase tw nhién thuong c6 ham luong rat
thép. Vi viy, chitinase tai td hop dugc tao ra
bang ky thudt DNA nhim san xuit luong 16n
enzyme nay da dugc quan tdm nghién ctru. Cac
vat chi thuong dugc cac nha nghién ciru chon
dé biéu hién gen chitinase la cac vi sinh vat co

kha ning sinh truéng va phat trién nhanh nhu
E. coli (Lobo et al., 2013; Mehtap et al., 2015).
Qua trinh 1én men chung tai to hop chlu anh
huong cia nhidu yéu t6 khac nhau nhu: nong do
chét cam ng, thoi gian cam tng, mat do té bao
tai thoi diém cam tng, nhiét dd cam Gng. Tdi
uu diéu kién 1én men 1a ky thuat rat quan trong
khong nhirng nham thu san lugng cao nhit ma
con chi phi & muc thép nhit. Téi vu diéu kién
1én men chung tai td hop bang phuong phép bé
midt dap ung (RSM) co thé giai quyét mot
phuong trinh da bién nham tiét kiém thoi gian
va chi phi. Phuong phap RSM 1a mét phuong
phap sir dung toan hoc va théng ké dugc ap
dung rong rai de xac dinh anh huong cua cac
yéu té va dé t6i uvu hoa qua trinh 1én men sinh
hoc (Dagbagli, Goksungur, 2008; Castillo,
2007). RSM da duoc ap dung rong réi de t6i uu
thong s6 qua trinh nudi cay dé san xuat lipase
(He & Tan, 2006), tannase (Battestin &
Macedo, 2007), a-amylase (Uma Maheswar
Rao & Satyanarayana, 2007), B-cyclodextrin
glucanotransferase (Ibrahim et al.,, 2005),
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lactase (Dagbagli, Goksungur, 2008; Ana Paula
Manera et al., 2008). Cac nghién ctru gan day da
chi ra tién 1ch cua phuo’ng phap RSM cho phan
tich cac loai co chit dé t6i wu hoa sy san xuit
chitinase tir Bacillus cereus (Wang et al., 2009).
Trong nghién ctu ndy, chung t6i ti wu hoa
nﬁ)ng d6 chat cam ung, thoi gian cam Urng, mat
do té bao tai thoi diém cam Gng bang phuong
phap RSM nhim thu lugng chitinase cao nhat tur
ching E. coli tai t6 hop.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Ching gidng vi sinh vat va méi truong nudi
cay

Chung E. coli BL21 (DE3) tai t6 hgp mang
vector bieu hién pET28b(+) chura gen chid ma
héa protein chitinase da dugc moé ta tur nghién
ctu truéc day (Trinh Thi Thu Ha va nnk.,
2014).

Moi truong LB (g/1): Tryptone: 10, cao thit:
5, NaCl: 5, bd sung kanamycin ndng do 50
ng/ml dung dé nuéi cay chung E. coli tai tb hop.

Xac dinh hoat tinh chitinase

Hoat tinh chitinase dugc xac dinh theo
phuong phap Miller dua trén nguyén tic bat
mau cua N-acetyl D-glucosamine giai phong ra
khi thay phin co chit colloidal chitin véi thudc
thad DNS (3,5-dinitrosalicylic) ¢ budc song 540
nm (Miller, 1959). Phan trng gdm 0,5 ml dung
dich chitinase va 0,5 ml colloidal chitin 1%, u &
55°C trong 60 phut. Dimg phan ting bang cach
dun cach thay hdn hop trong 5 phiit. Sau do, ly
tam toc do 10.000 vong/phut trong 5 phut, thu
dich. Mot don vi hoat d¢ chitinase dugc xac

Bdng 1. Gié tri md hoa cac yéu td thyc nghiém

dinh 14 luong enzyme can thiét dé giai phong ra
1 umol N-acetyl D-glucosamine trong thoi gian
1 phit & 40°C, pH 7.

Xiac dinh anh huwéng cia nf)ng do chét cam
wng, thoi gian cam &ng va mat do té bao tai
thoi diém cam rng dén hoat tinh cia
chitinase tai to hop

Nghién ctiru anh huong cua thoi gian cam
g dén su téng hop rchiA cua ching E. coli tai
t6 hop nhu sau: ching tai to hop dwoc nudi lic
200 vong/phuit trong moi truong LB, cdm tng
bang ITPG ndng d6 0,05 mM; nhiét d6 cam tng
30°C; thoi gian cam tng 12 gid, mau dugc thu
sau cac khoang thoi gian 3, 6, 9 va 12 gio dé
xac dinh hoat tinh chitinase.

Dé xac dinh anh huong ciia mat do té bao
dén kha ning sinh tong hop protein ChiA tai to
hop (rchiA), chiing tai to hop E. coli BL21 duoc
nudi lic 200 vong/phit trén modi trudng LB,
cam tng bang ITPG ndng d6 0,05 mM tai cac
thoi diém mat do té bao (ODegonm) dat 0,2; 0,4;
0,6; 0,7; 0,8; 1 va 1,2; nhiét 6 sau cam tng la
30°C, sau cam tng 9 gid thu protein tai to hop
dé xac dinh hoat tinh enzyme.

Nong d6 chat cam tng duoc xac dinh bang
cach nudi lic ching tai t6 hop 200 vong/phit
trong moi truong LB, cam tng bang ITPG nong
do 0,05 mM va cam tUng bang lactose & cic
nong do1,2,3,5,7,9, 10 mM khi ODéoonm
0,7; sau cam tng 9 gio thu protein tai t6 hop dé
xac dinh hoat tinh enzyme.

Téi wu kha nang sinh téng hgp chitinase theo
phwong phap b€ mit dap @ng

Bién s6 Ky hiéu Don vi -1 0 +1
Lactose A mM/1 5 6 7
Thoi gian B Gio 6 9 12
OD600 nm C Pon Vi 0,6 0,8 1

Xac dinh tac dong dong thoi cua cac yéu to
anh huong t6i kha ning sinh tong hop chitinase
bang cach s dung quy hoach tryc giao abi
xtng cho 3 bién: Nong do chat cam ng lactose
(A) 5-7 mM; Thoi gian cam tng (B) 6-12 gio va
mat do té bao (C) (ODggo nm) 0,6-1,0 tién hanh
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tai cdc muc (-1, 0, +1) nhu bang 1. Theo thiét
ké, tong sb phuong an xur ly 1a 20 thi nghiém
v6i 1 ham muyc ti€u: hoat d6 chitinase. Xt Iy s
liéu thuc nghiém béng phﬁn mém théng ké
Design-Expert 10.1 dé phan tich cic hé s hoi
quy, bé mat dap tmng va téi wu héa voi thuat
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toan ham mong doi.

KET QUA VA THAO LUAN

Anh hwéng cia thei gian cam ng dén kha
nang sinh téng hgp chitinase

Thoi gian 1én men la yéu t6 quan trong anh
huong dén nang sudt biéu hién protein tai t6 hop
ChiA, vi lugng protein duoc téng hop & cac thoi
diém 1a rat khac nhau. Néu thu som thi protein
chua duoc téng hop tdi da, néu thu mudn sé&
sinh ra céc chit e ché va phan huy protein méi
dugc tao thanh. Vi khi moi truong thiéu dinh
dudng, té bao sé& tiét ra protease dé thiiy phan,
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chuyén hoa té bao chét va cic san pham phu
thanh ngudn dinh dudng cho té bao, do do, cac
san phdm protein ngoai lai thuong bj thity phan
boi protease (Shojaosadati et al., 2008).

Két qua & hinh 1A cho thiy, sau khi cam
mg 3 gid hoat tinh enzyme cta ChiA tai t6 hop
bét ddu ting, dén 9 gid sau cam g thi dat cuc
dai (4,83 U/ml), kéo dai thoi gian sau cam Gng
dén 12 gio thi hoat tinh bit dau giam (chi con
3,74 U/ml). Két qua nay cho thdy, khoang thoi
gian thich hop cho qué trinh thu hdi protein
ChiA tai to hop 1a tir 6-12 gio sau khi cam tng,
t6i uru 12 sau 9 gi cam ung.

B 70
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Hinh 1. Anh huéng cua thoi gian cam Umg (A) va mat do té bao (B) dén kha ning sinh tong hop
chitinase. ChiA duoc tong hop t6i da sau 9 gid cam ung; Hoat tinh enzyme dat cao nhét (5,73 U/ml)

khi mat do t& bao ODggonm=0,7

Anh huwéng cia mat do té bao tai thoi diém
cam rng

Mat d té bao trong méi truong 1én men anh
huong 16n dén qué trinh sinh téng hop protein
cua ching tai t6 hop. Két qua nghién ciru (hinh
1B) cho thiy, mat do té bao qua thip (ODgoonm
= 0,2) hodc qua cao (ODeoo nm = 1,2) cling déu
anh huorng dén qua trinh sinh tong hop proteln
tai to hop. biéu nay co thé do khi mat do té bao
thdp, qua trinh sinh téng hop chitinase dugc
thuc hién lién tuc, co ché.trao ddi chat khong
dap mg da cho qué trinh tong hop chitinase, do
d6 luong protein chitinase sinh ra thip. Hoat
tinh enzyme dat cao nhit (5,73 U/ml) khi mat
d6 t& bao ODggy ny=0,7. Két qua khao sat chi ra
rang, mat do té bao tai thoi diém cam Gmg thich
hop nhat cho tong hop protein rchiA cta ching
tai to hop 12 ODgoonm dat tir 0,6-1,0 don vi, t6i
uu ¢ mat dg 0,7.

Anh huéng ciia chit cam trng lactose

Trong biéu hién protein chitinase, c6 thé sir
dung lactose lam chat cam tng thay cho ITPG.
Do khi c6 mat lactose trong moéi truong, E. coli
s& sinh tong hop B-galactosidase chuyén hoa
lactose thanh glucose va galactose. Pong thoi B-
galactosidase xuc tac chuyén hoéa mot phan
duong lactose thanh dang allolactose.
Allolactose 1a mot dong phéan cua lactose va ¢
cau tric khong gian twong tu nhu ITPG, c6 thé
lién két chit kim him operon, dé operon thuc
hién qué trinh phién ma (Gerd, 2005). Bén canh
d6, ITPG duoc biét dén nhu chit giy ra ganh
ndng trao ddi chét cho té bao dan dén sy hinh
thanh protein muc tiéu dang két cum khong hoat
dong, goi la the VUL Ngoal ra, lactose con lam
ting mat do té bao, giam sy hinh thanh thé vui
va ting sy hinh thanh san pham tdi to hop dang
tan (Bashir et al., 2015; Fruchtl et al., 2015).
Mit khéc, lactose c6 gi4 thanh thip va E. coli co
thé sir dung 1am ngudn cac bon cho sinh truéng
nén c6 thé giam chi phi san xuit. Nhu viy,
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lactose dugc nghién ctru nhu chit cam tng thay
thé ITPG. Két qua thé hién trén hinh 2 cho théy,
o néng d6 lactose 7 mM mat do té bao dat 4,34
don vi va hoat tinh chitinase dat cao nhét la 5,71
U/ml, hoat tinh nay thdp hon khong dang ké so
v6i khi cam tng bang ITPG ndng d6 0,05 mM
(hoat tinh 5,73 U/ml). Khi ting nong do lactose
1én 9 va 10 mM thi hoat tinh chitinase giam nhe
(5,6 va 5,5 U/ml), trong khi mat do té bao tang
nhe (ODgonm = 4,49). biéu nay co thé do B-
galactosidase dd chuyén hoa mot phan lactose
thanh glucose va galactose va E. coli da st dung
2 loai duong nay lam ngudn cac bon cho sinh
truong. Nhu vdy, c6 thé st dung lactose lam
chit cam ung thay thé ITPG trong 1én men san

xut chitinase tai t6 hop va nong do lactose
thich hop trong khoang 5-7 mM.

m Hoat tinh
(U/ml)

1 2 3 5 7 9 10

ITPG

Miit 36 té bao (OD600 nn)
O = N W s 0 OO N

Hoat tinl! chitinase (U/ml);

Néng dé lactose M /1)
Hinh 2. Anh huong cia ndng do lactose dén
hoat tinh chitinase va sinh truéng cua chung
E. coli tai t0 hgp. Hoat tinh ChiA tai to hgp dat
cuc dai & 7 mM nong do chat cdm ung lactose

Bdng 2. Két qua ctia 20 thi nghiém cho 3 yéu t6 anh huong

STT  Lactose (mM)  Thoi gian cdm ung (gio) Mat do t€ bao (ODgoonm) Hoat d§ (U/ml)
1 7 6 0,6 4,66
2 6 14,04 0,8 5,15
3 5 6 1 34
4 5 12 0,6 2,41
5 4,31 9 0,8 1,71
6 6 9 0,8 7,3
7 6 9 0,46 4,43
8 6 9 0,8 7,55
9 6 9 0,8 7,4
10 7 6 1 5,56
11 6 9 0,8 7,5
12 7 12 0,6 5,68
13 5 6 0,6 1,76
14 6 9 0,8 7,31
15 7 12 1 5,7
16 6 9 0,8 7,15
17 6 9 1,13 4,2
18 7,68 9 0,8 6,8
19 5 12 1 3,32

20 6 3,95 0,8 4,85

Téi wu kha ning sinh tong hop chitinase theo
phuong phap bé mit dap vng

Céc két qua trén cho thiy, thoi gian cam
g, mat do té bao tai thoi diém cam Gng va
nong do chit cam tng lactose ¢6 anh hudng 16n
dén qué trinh sinh tong hop protein ChiA tai to
hop. Tuy nhién, nhitng két qua trén méi chi
danh gia dugc tac dong doc lap cua ting yéu to
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ma chua danh gid dugc tdc dong cdng huodng,
tuong tac gitta cac yéu td véi nhau. V&i muc
tiéu thu dugc protein ChiA c6 hoat tinh cao
nhét, chiing toi tim sy tuong tac dong thoi cia
cac yéu t6 anh huéng téi qua trinh sinh tong
hop rchiA nhu di trinh bay trong phan phuong
phap. Nhu vay, ba yéu to v6i tong sd 20 thi
nghiém dugc tién hanh. Mdi thi nghiém duogc
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lap lai 3 1an, két qua thé hién ¢ bang 2.

Két qua kiém tra su c¢6 y nghia cua cac hé sd
va sy thich ing cia mé hinh bang phan tich héi
quy trinh bay & bang 3 cho thdy, gia tri p cia
md hinh <0,0001. Két qua phan tich cho théy,
mo6 hinh hoan toan c6 y nghia thong ké véi do
tin cdy 99,99%. Su c6 y nghia cia cac hé sb hoi
quy dugc kiém dinh boi chuan F, cac gia tri P

16n hon F it hon 0,05 cho blét md hinh c6 nghia.
Trong truong hop nay cac yéutd A, B, C déu co
p<0,05 nén ca ba yeu t6 nay déu thé hién 1a cac
yéu t6 c6 tac dong dén hoat tinh chitinase. Bang
3 ciing cho thy, su két hop AB, BC khong thé
hién rd su tac dong, biéu hién & gia tri P>0,05
tuy nhién cac yéu t6 nay van dugc giit trong mo
hinh d¢ tién hanh i uu héa.

Bang 3. Két qua phan tich hoi quy hoat d¢ chitinase

) Téng phurong Trung binh i
Thong so (S ¢ Béc tu do phuong sai Chuan Fisher Gia tri P
(Source) sai (Sum o (df) khac (Mean (F Value) ( Prob>F)
squares)
of square)

Mo hinh 80,22 9 8,91 136,95 <0,0001
A-Lactose 2,16 1 24,16 371,27 < 0,0001
B-Thoi  gian 1,05 i 1,05 16,12 0,0025
cam ung )
o Mar do e 211 i 2,11 32,46 0,0002
AB 0,18 1 0,18 2,72 0,1301
AC 3,11 1 3,11 47,83 <0,0001
BC 1,250E-005 1 1,250E-005 1,921E-004 0,9892
A 27,15 1 27,15 417,13 < 0,0001
B’ 13,79 1 13,79 211,87 < 0,0001
c’ 17,44 1 17,44 268,02 < 0,0001
Po 1éch thuc
nghiém va mo 0,65 10 0,065
hinh
Su khong
twong  thich 0,54 5 0,11 5,01 0,0508
mo hinh
Sai 56 0,11 5 0,022
Phuong  sai 80,87 19
tong

Chuén F cho su khong tuong thich cia 0,049583*AB - 3,11875*AC - 2,08333E-

mo hinh la 5,01 chimg té sy khong twong thich  003*BC - 1,36811*A2 - 0,10869*B2 -

cia mo hinh 1a khéng c¢6 y nghia, chi c6 5,08 %
(P = 0,0508) co hoi xuét hién 16i do do nhidu
gdy nén. Su khoéng c6 y nghia clia gia tri
khong tuong thich cia mé hinh cho thdy, mé
hinh hoan toan tuwong thich véi thyc nghiém
(Li et al., 2007). Nhu vay, hoat tinh chitinase
dugc biéu dién bang phwong trinh bic 2 nhu
sau:

Hoat d0 chitinase = - 89,43213 +
19,79515*A + 1,56811*B + 64,98013*C +

27,67398*C2.

Nghién ctru anh huéng cua timg yéu td
(khi cac yéu t6 khac giit & muc trung tam)
dén sinh tong hgp chitinase (hinh 3D) cho thay,
ca ba yéu t6 nay déu anh huong manh dén
hoat tinh chitinase. Trong d6, manh nhit 1a
néng do lactose, sau d6 dén mat do té bao va
cubi cung 1a thoi gian cam Gng. Su twong tac
giira néng do lactose va mat do té bao co anh
huéng nhiéu nhét t6i hoat do chitinase.
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Hoat do (U/ml)

Mit d§ té bio

Perturbation

Hinh 3. B& mat dap ting cia
timg cip cic yéu td anh
huong dén sinh tong hop
0875 chitinase cua chung E. coli
tai to hop

Hoat do (U/ml)

e
2
<
A=l
=
=]
=

A. Nong do lactose va thoi
gian cam tmg thay doi, mat do
té bao c¢d dinh; B. Nong do
lactose va mat d¢ té bao thay
dbi, thoi gian cam tUng co
dinh; C. Thoi gian cam Gng va
méat do té bao thay déi, néng

T
-1.000

Mat d té bao

Giai bai toan t6i wu bang cach chap muc
tiéu theo thuat toan “ham mong doi” ding phan
mém Design-Expert 10.1 v6i 100 phuong an tbi
wu duoc dua ra. Phuong an tdi wu nhét cho sinh
tong hop chitinase clia chung E. coli tai to hop
1a: ndng d6 lactose 6,15 mM; thoi gian cam tmg
8,12 gid va mat do té bao tai thoi diém cam tmg
la ODgponm = 0,87 v&i gid tri chitinase theo tinh
toan dat 7,49 U/ml. DPé kiém tra su chinh xéac
cia mo hinh, thi nghi€ém xac nhan duoc tién
hanh 3 1an. Két qua cho théy, hoat do chitinase
theo thyc nghiém (7,54 U/ml) va mo6 hinh (7,49
U/ml) khong c6 sy chénh 1éch 16n, nhu vay, mo
hinh nay phu hop véi thuc nghiém.

Két qua trén cho thay, nghién ciru danh gia
su tac dong dong thoi cua cac yéu to dén kha
ning san sinh chitinase cta vi sinh vat nham tim
ra phuong an t6i wu nhat 1a rat quan trong.
Nghién curu cua tac gid Nawani & Kapadnis
(2005) cho thiy, phuong phap bé mit dap ung
da giap lam tang sy san sinh chitinase cia xa
khuan Streptomyces NK1057 1én 29%, ciing
nho phuong phap bé mit dap Gmg ma sy san
sinh chitinase cua chung Lysinibacillus
fusiformis B-CM18 tang 56,1 lan (Rajesh et al.,
2012).
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dd lactose ¢b dinh; D. Su tac
dong dong thoi cia ca 3 yéu
to.

KET LUAN

Cong cu thiét ké thi nghiém tdi vu da yéu t6
theo phuong phap bé mit dap ung (RSM) la
cdng cu manh trong viéc tdi uu hoa gia tri cac
yéu td lam cho ham dap ung cuc dai. Viéc st
dung cac coéng cu nay cfmg v6i phan mém
chuyén dung Design expert gidm duoc thoi gian
tiéu tén, giam cac thi nghiém dong thot co thé
lwa chon mét trong nhitng giai phap t6i vu do
phan mém dé nghi.

Nhu vay, su dung phuong phap bé ‘mat dap
tmg da tim dugc diéu kién 1én men t6i wu dé
nang cao kha ning sinh tong hop chitinase cia
ching E. coli tai to hop, bao gdm: ndng do chat
cam ung lactose 6,15 mM; thoi gian cdm Ung
8,12 gi va mat do té bao tai thoi diém cam Gmg
1a ODgoonm = 0,87 v&i gia tri chitinase theo tinh
toan dat 7,49 U/ml. Khi [én men trong diéu kién
tdi wu hoat tinh thuc nghiém dat dwoc 7,54
U/ml, tang 1,32 lan so voi trude toi wu. Mat
khéc str dung chit cam ung lactose thay thé cho
ITPG vira ning cao dugc hidu qua san xuét
enzyme cua ching tai t6 hop, vira ha gia thanh
san pham.
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Loi cam on: Cong trinh duoc hd tro vé kinh phi cia
Nhiém vu Quy gen cia By Khoa hoc va Cong nghé:
“Khai thac va phat trién ngudn gen diét con tring ctia vi
khuan Bacillus thuringiensis phuc vu cho san xuat ché
phém sinh hoc”.
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OPTIMIZATION AND IMPROVEMENT OF RECOMBINANT CHITINASE
BIOSYNTHESIS IN E. coli USING RESPONSE SURFACE METHOD

Trinh Thi Thu Ha'?, Dong Van Quyen'?, Ngo Dinh Binh'*

'Institute of Biotechnology, VAST
*Graduate University of Science and Technology, VAST

SUMMARY

Chitinases (EC 3.2.1.14) are enzymes that degrade chitin. These enzymes are gaining importance for their
wide-ranging applications including the preparation of pharmaceutically important chitooligosaccharides and
N-acetyl D glucosamine, preparation of single-cell protein, isolation of protoplasts from fungi and yeast,
control of pathogenic fungi, treatment of chitinous waste, mosquito control and morphogenesis and especially
in agriculture fields to control pathogens. Previously, we have cloned chi4 gene encoding chitinase for
overexpresion in E. coli. Herein, we optimized the expression conditions for improvement of chitinase
biosynthesis in recombinant E. coli strain using response surface method (RSM) based on Design-Expert 10.1
software (Stat-Ease, Inc., Minneapolis, USA. Fermentation conditions such as inducer concentrate, induction
time and cell density at the time of induction and their effects on the chitinase biosynthesis were investigated.
The RMS analysis suggested that the optimal conditions for production of recombinant ChiA are at lactose
concentration of 6.15 mM, 8.12 hours after induction and cell density ODgponm = 0.87 with predicted enzyme
activity of 7.49 U/ml. The model obtained was used for fermentation of recombinant strain and the real
chitinase activity achieved 7.54 U/ml which is 1.32 times higher compared to that of the pre-optimization
(5.71 U/ml). The RSM was found to be useful in optimizing and determining the interactions among process
variables in ChiA enzyme production. Our data also indicated that using lactose as the inducer instead of
ITPG for ChiA expression can also reduce product costs.
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