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T 6 M TAT 

Chitinase la mgt enzyme thugc nhom glycosyl hydrolase xiic tac thuy phan chitm, co trong nhieu co the 
song khae nhau bao gom vi khuan, nam, dong v^t khong xucmg song, thuc vat vadong v^t c6 xuong song. 
Chung t6ida tao dong v^ bieu hi^n thanh cong gen ma boa chitinase 42 kDa (cfii42-SH16) ciia chiing 
Trichoderma asperellum SH16 trong nam men Saccharomyces cerevisiae INVScl. Bai bao nay trinh biky ket 
qu^ khao satdi^u ki^n nuoi cay thich hgpde ca! thien miic dp bieu hien ciia enzyme Ket qua cho thay 
chitinase 42 kDa co ho^t dp cao nhat khi mat dg te bao ciia nam men dat ODAOO ~ ^2, ivqc cam img bang 
galactose 4% va duy tri tgi nhiet dg 30''C trong 12 gio nuoi cay. d dich cbiet noi bao, hogt do chung ciia 
enzyme dgt gi4 tri cao nhSt 1̂  44,78 u/mL trong moi trucmg YPD (yeast extract, peptone va dextrose) (hogt dO 
rieng la 85,92 u/mg protein). O moi truimg ngoai bio, hoat do chung cao nhat ciia enzyme thu dugc trong moi 
truong YPL (yeast extract, peptone vi lactose) la 21,05 u/mL (hogt do rieng la 41,12 u/mg protein) Dien di 
dicb enzyme ngoai bao tii cac moi trucmg nuoi cay khac nhau cho thay bang chitinase co khoi lugng phan tii 
phli hgp v6i tinh toan vao khoang 50 kDa (42 kDa ciia enzyme -i- 4 kDa cua doan peptide tin hi^u -̂  3,4 kDa 
ciia duoi dung hop ciia vector pYES2/NT-C). Do dgm nhat ciia bang chitinase 6 cac moi truing khac nhau 
cung phli h9p VOI k^t qua phan tich hogt do enzyme 

Tu khoa: Bieu hien gen. chi42. chitinase 42 kDa. Trichoderma asperellum SH16 

DAT VAN DE 

Chitinase la mgt enzyme thuoc nhom glycosyl 
hydrolase xiic tac thuy phan chitin, c6 trong nhiSu co 
the song kh^c nhau nhu vi khuan, nam, d ong vat 
khong xuong s6ng, thuc v^t vadong vat eo xuong 
song. Chitinase thuc vat la cac enzyme thiiy phan 
chitin cua thanh te bao nam benh. Tuy nhien, khong 
phai cay trSng nao ciing co kha nang san xuat 
chitinase, hoac hoat tinh chitinase ciia chung d li 
m^nhde khang lai tac nhan gay benh Vi vay, vi?c 
tao ra mpt chiing vi sinh v^t co kha nang san xuat 
ham lugng enzyme nay cao va hoat tinh m^nh la rat 
cin th ia (Li, 2006). 

Den nay, nhieu cong trinh nghien ciiu tao dong 
v^ bieu hi^n gen chitinase trong nam men 
Saccharomyces cerevisiae da duoc cong bo. Chang 
h^n, nghien ciiu bieu hien gen chitinase ech42 cua T. 
aureoviride trong chung S. cerevisiae H158 cua 
Song et al, (2005), nghien ciiu tgo dong va bieu hien 
gen endoglucanase cua cdc loai Trichoderma trong 
S cerevisiae INVScl cua Ganiger el al. (2008)... 

Chiing toi eung da tao dong va bieu hien thanh 
cong gen ma hoa chitinase 42 kDa cua chiing nam 
sgi T asperellum SHI6 trong nam men 5". cerevisiae 
INVScl (Loc et al ,2013) Trong bai bao nay, chung 
toi trinh bay ket qua nghien ciiu tiep theo do la khao 
sat diSu kien nuoi cay thich hgp cho nam men de 
tang miic do bieu hien cua chitinase 42 kDa tai to 
hop 

DOI TUONG VA PHU'ONG PHAP NGHIEN CUU 

DQi tu'9iig nghien cihi 

Chung nam men S. cerevisiae INVScl co chiia 
vector pYES2/NT-C mang gen c^/42-SH16 ma hoa 
chitinase 42 kDa ciia chiing nim sgi T asperellum 
SH16(Loce(a/. , 2013). 

Phuwng phap nghien cuu 

Nuoi cay ndm men 

Te bao nam men S. cerevisiae INVScl mang 
gen cA/42-SH16 dugc nuoi trong binh tam giac 250 
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mL chiia 50 mL moi tmong SC-U (synthetic 
complete minimal media lacking uracil) co b6 sung 
50 pg/mL ampicillin. Nuoi cSy dugc thuc hien qua 
dem a 30°C, t6c do l4c 200 vong/phiit, eo man la 
l%(v/v). 

Anh hudng cua mpt sd yiu td len sinh tdng hpp 
chitinase 42 kDa 

Khi mat dg tS bao dgt ODeoo = Ij galactose duge 
b6 sung vao moi trucmg a cac nong do khac nhau (1-
5%) dl cam ling sinh tong hop chitinase 42 kDa, 
enzyme dugc thu sau 12 gia cam ung. Sau khi chgn 
dugc n6ng do galactose thieh hgp, tiep tiic khao sat 
anh hucmg ciia mat dg te bao tai thoi diem cam ling 
(ODfioo- 0,4-16), nhiet dp cam ung (15-30''C) len sy 
bidu hi?n ciia enzyme. Cuoi eung, tham do moi 
trucmg thich hgp cho sinh tong hgp enzyme: SC-U, 
YPD (yeast extract 1%, peptone 2% va dextrose 2%) 
(Caihong et al, 2007), SOC (super optimal broth 
with catabolite repression; tryptone 2%, yeast extract 
0,5%, NaCt 10 mM va KCl 2,5 mM; bo sung them 
MgCh 20 mM va glucose 20 mM) (Loc et al, 
2011a), SSL (semi-synthetic lactose: yeast extract 
0,1%, KH2PO4 0,5%, (NH4)2S04 0,2%, 
MgS04.7H20 0,04% va lactose 2%) (Domingues et 
al, 2004), va YPL (yeast extract 1%, peptone 2% va 
lactose 2%) (Reeh & Ayub, 2006). 

Xdc dinh hogt dp chitinase 

Hoat dp chitinase dugc xac dinh theo phuang 
phap ciia Tsujibo & Hatano (1998) b§ng each diing 
para-nitrophenyl-p-N-acetylglucosaminide (pNp-
GlcNAc) lam co chat. Cho 70 nL dich enzyme tho 
vao 140 |iL dung dich pNp-GlcNAc 2,5 mM trong 
d?m acetate 50 mM (pH 5), phan uTig duac thue hi?n 
a 50''C trong 10 phut. Ngimg phan ling bang 1,4 mL 
Na2C03 0,2 M. Do dp hap thu quang ciia san pham 
tao thanh a buac song 420 tun, Hoat do chitinase 
dugc dinh nghTa la lugng enzyme c6 kha nang xuc 
lac chuyen hoa 1 mnol ea ehat pNp-GlcNAc thanh 
p-nitrophenol trong thai gian I phiit 6 dieu kien thi 
nghiem. Ham lugng p-nitrophenol dugc tinh theo 
duang cWaany^O.dJix (R^^O.988), vaiy la nong dp 
p-nitrophenol va;c la OD420. 

Ham lugng protein hoa tan tong so dupc xac 
dinh theo phuong phap Bradford (1976) 6 buoc song 
595 nm bang duang chuan albumin huyet thanh bo 

(BSA): y'-0.72x (R^=0,975). Trong d6, y la nong dfi 
BSA, X Ik 0Ds95. Hoat do rieng cQa chitinase Aaqc 
tinh bang each chia boat dp chung (umt/mL) cho 
ham luang protein hoa tan t6ng so (mg/mL). 

Xie /p thdng ke 

S6 lieu thi nghiem la trung binh cgng ciia it nhit 
3 lin lap lai. Kit qua nghien ciiu dugc phan tich 
ANOVA (Duncan's test) vdi p<0,05 bSng chuong 
Uinh SAS. 

KET QUA v A THAO LUAN 

Khao sat duonng cong sinh tru-onag ciia nam men 
tai ih hop 

Duong cong smh truong ciia te bao nam men 
dugc trinh bay a hinh 1 voi pha lag keo dai khoang 4 
gicr, pha sinh truong bi t d5u tir gicr thu 4 toi gid thii 
52, pha can bing xuat hien khong ro, va cuoi ciing lil 
pha chit Mat dg t l bao tang lien tuc tir 4-52 gicr vi 
dat gia tri ODeoo cao nhit la 30,81. Cdc thi nghiem 
danh gia su bieu hien ciia chitinase dupc thiet ke dua 
tren duong cong sinh truong nay. 

Anh huong cua n^ng d8 chat cam irng 

Nong dp chat cam ling thuang dugc khao sat de 
tang muc dp bieu hien ciia protein tai to hgp. Trong 
nghien cuu nay, ehiing toi da sii dung galactose tir I-
5% bo sung vao moi truong SC-U vcfi thoi gian cdm 
ung la 12 gio. Kit qua trinh bay 6 bang 1 cho thay, 
nong dp galactose 4% la thich hgp nhat cho sinh 
tong hgp chitinase 42 kDa voi hoat dg chung Ik 
24,27 u/mL va hoat do neng la 51,59 u/mg protein. 

Nghien ciiu cua Laar et al, (2006) cho thiy 
nong d6 galactose thich hgp de cam limg doan khang 
the Igc da (camelid antibody fragment) a 5 
cerevisiae la 0,3%. Trong khi do, de cdm ung cic 
enzyme nhu phytase (Han et al, 1999), enterokinase 
(Kim et al, 2005), chitinase (Song et al, 2005), vi 
dimethylallyltryptopban synthase (Unsold & Li, 
2005) 6 S cerevisiae nong dp galactose thich hgp \i 
2%. Trong nghien ciru ciia chiing t6i, nong dg 
galactose cho ket qua tot la 4%, cao han 6 cac 
nghien ciiu tren va tuong duong voi nghien ciiu bieu 
hien glutathione-S-transferase eua Blanquet et al, 
(2004), 
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Thdi gian nuoi cay (gicJ) 

Hinh 1. Ou*ng cong sinh tnj-crng cua n i m men S cerevisiae INVScl mang gen c/i/42-SH16 cila chiing Trichoderma 
asperellum SH^6. 

Bdng 1. Anh hudng cua nong ^0 galactose l§n bieu hi§n ciia chitinase 42 kDa. 

N6ng d$ galactose (%) Ho^t dg chung (ufmL) Ho^t do rieng (u/mg protein) 

4,62° 

9,73" 

1 5 , 1 1 " 

24,27' 

18,33" 

20,68° 

32,12" 

Chii thich: Cdc chu cdi khde nhau trong cCing mat cdt t h i hi§n su s. 
Chil thich nay dung chung cho tat c i cdc bdng. 

i khac CO y nghta thong ke theo Duncan's test (p<0,05). 

Anh huwng cua m§t d$ te bao tai t h M diem cam ung 

Nhieu cong trinh da chirng mmh giai doan 
sinh trudng eiia t l bao ma ttti d6 protein dugc cam 
ling bieu hien co dnh huong 16n din sv tong hgp 
vd khd nang ho^t dgng ciia protein, vi vay can toi 
uu m^t do te bao truoc khi bo sung chat cam ling 
(Byun et al, 2007; Gupta, Rao, 2003). Chung toi 
da khao sat dnh huong cua mat dp te bao len qud 
trinh sdn xui t chitinase 42 kDa voi ODsoo tir 0,4 
den 16. K i t qua trinh bdy a bdng 2 cho thiy hoat 
dp chung cua enzyme dat gid trj cao nhit khi 

ODfioo ^ 12 dugc cdm ling bang galactose 4% la 
28,26 u/mL va ho^t do rieng cao nhat la 71,36 
u/mg protein. 

Han et al, (1999) da cam ling bieu hien phytase 
6 S. cerevisiae INVScl bang galactose 2% khi ODgoo 
= 2. Nghien ciiu eiia Li et al, (1996) cho thiy boat 
dp xylanase (ciia Aureobasidium pullulans) ngoai 
bao dat gia tri cao nhat la 35 u/mL sau 25 gio cam 
ling bang galactose 2% khi ODeoo ciia S. cerevisiae 
bang 2. Theo Blanquet et al. (2004), thai diem thich 
hgp de cam ung biSu hien glutathione-S-transferase 
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6 S. cerevisiase hkng galactose 4% la khi OD6oo=4. S. cerevisiae HlSi cho thdy, hogt dg enzyme dat gii 
Caihong et al, (2007) nghien cmi bilu hien cua gen tri cao nhit (750 u/mL) sau 96 gicr cam ling bSng 
ma hoa endochitinase chit3 7 cua T harzianum trong galactose 2% khi ODgoo = 1 • 

Bdng 2. Anh hufrng cua mat do te bdo ISn bieu hien cua chitinase 42 kDa. 

M|td9tflbdO(ODE«)nn,) Hoat do Chung (u/mL) Ho?t d$ ridng (u/mg protein) 

5.78^ 

6,04° 

6,59" 

7,69= 

24,65" 

28,26' 

3,71' 

14,59' 

15,48" 

16,63'* 

19,41 •= 

58,68" 

71,36' 

Anh hudng cua nhiSt d$ c im ung 

Nhiet dg nuoi cay la yeu t6 anh huong rat Ion 
dSn sinh trucmg va sdn xuat protein cua vi sinh vat. 
Nhung nhi?t dp nuoi cay sinh khoi vi sinh vat chua 
hdn la nhiet dg thich hpp cho smh tong hgp enzyme. 
Hiu het ede cong trinh nghien ciiu diu thira nhan 
nhi^t dp tot nhat cho sinh truong cua S. cerevisiae la 
30''C (Domingues et al, 2004, Nam et al, 1993; 
Reeh, Ayub, 2006). Trong nghien cuu eua chiing toi, 
nhiet dp cam ung cung tuong duong vai nhiet dp 
sinh truong cua nim men la 30''C, h^ thip nhiet dp 
cam ling da anh huong ddng k l din hoat do eua 
chitinase 42 kDa (Bang 3). 

Nhieu cong bo trudc ddy cho thiy 30°C la nhiet 
dp thich hgp de cam ling sinh protein tai to hgp tu 
nam men S. cerevisiae. Nam et al, (1993) da cam 
ling bieu hien invertase va inulinase d 2 chiing S. 
cerevisiae HN18 vd MCY528 tdi t6 hgp 6 30°C. 

Domingues et al. (2004) nghien cuu san xuat |3-
galactosidase tii chiing S. cerevisiae NCYC869-
A3/pVKl tdi t6 hgp da sir dyng moi trudng SSL v̂  
nhiet dp cam ung 30''C. Reeh & Ayub (2006) da 
nuoi S. cerevisiae W303 tdi to hgp tren h§ ISn men 3 
L ehiia 1,5 L moi trudng YPL d 30''C d l sdn xuat p-
galactosidase. Nam 2010, Rojas vd ddng tdc gid khi 
nghien ciru san xuat polygalacturonase 1 cua 
Aspergillus kawachii trong S. cerevisiae INVScl 6 
binh tam giac va h§ len men 1,5 L diu su dyng nhi^ 
dp cdm ling la 30''C. 

Ben canh d6, miic nhi^t d§ cdm ling cao hon 
cung da dupc sir dyng. Blanquet et al. (2004) khi 
nghien ciiu cac dieu ki?n d l 2 chung S. cerevisiae tdi 
t l hgp WppV5H6 va WppGSTV5H6 tilt peptidc-
V5H6 hoiic glutathione-S-transferase-VjH6 da sir 
dung nhiet dp cdm img 37''C vdi nlng d& 
galactose 4%. 

Bdng 3, Anh hu'dng cua nhi^t do cam i>ng len bieu hign cua chitinase 42 kDa. 

15 

20 

25 

30 

HDC (u/mL) 

0.77" 

2.86" 

4.57" 

28,26' 

Dich chiet ndi bao 

HDR (u/mg protein) 

1,59" 

5,87" 

9.95" 

71,36'' 

HDC (u/mL) 

0,19" 

P.40" 

1,46" 

Djch ngo^i bdo 

HDR (u/mg protein) 

0.39" 

0.82" .( 

3,18" '^ 
•s 

Chii th ich: HDC: ho?t dp chung, HDR, hogt do riSng. Chii thich nay dung chung cho bang 4 
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Anh hir^g cua moi tnnVng nuoi cay 

Nhieu nghien cuu cho thay moi tnrdng thich hgp 
cho sinh trudng thudng khong thich hgp cho sinh 
ting hpp enzyme (Loc et al, 201 lb). Vi thi, chiing 
toi da tien hanh khdo sat dnh hudng ciia mgt so moi 
tiudng len boat do enzyme va ket qua dupe trinh bay 
trong bang 4. Trong cdc moi trudng nghien ciiu, moi 
trudng YPD cho bieu hien cua chitinase 42 kDa cao 
nhat vdi HDC vd HDR cua dich chiet npi bao lin 
lugt Id 44,78 u/mL vd 85,92 u/mg protein. Moi 
trudng YPL vd SOC cho hoat do enzyme rat thap. 
Tuy nhien, d moi trudng YPL lugng enzyme ngoai 
bdo lai nhilu han vdi HDC va HDR lin lupt la 21,05 
u/mL vd 41,12 u/mg protein. 

Moi trudng YPD dugc nhilu tdc gia sir dyng 

trong nuoi cay sinh khoi hoac de san xuat cdc protein 
tdi to hop, chdng han san xuat ^-galactosidase 
(Hardjito et al, 1993), enterokinase (Kun et al, 
2005) hay chitmase (Caihong et al, 2007),.. Moi 
trudng YPL ciing da dugc (Reeh & Ayub., 2006) sii 
dung de san xuat p-galactosidase tiong S. cerevisiae 
W303 tai tl hgp. 

Ket qud dien di dich enzyme ngoai bao tut cac 
mdi trudng nuoi cay khac nhau eho thiy bang 
chitinase cd khoi lugng phan tit phii hgp vdi tinh 
todn vao khodng 50 kDa (42 kDa cua enzyme + 4 
kDa ciia doan peptide tin hî u + 3,4 kDa cua duoi 
dimg hpp ciia vector pYES2/NT-C) (Hmh 2). Dp 
d̂ m nhat cua bang chitmase 42 kDa d cdc moi 
trudng khde nhau ciing phu hgp vdi ket qud phan 
tich boat dp enzyme trinh bay d bang 4 

Bang 4. Anh hudng cua mdi trudng nu6i cdy ISn bi^u hien cua chitinase 42 kDa. 

Moi tnrimg 

YPL 

YPD 

SOC 

SSL 

SC-U 

HDC (u/mL) 

1,96" 

44,78" 

3,68'' 

38.20" 

28,26" 

Djch chi^t n$l bdo 

HDR (u/mg protein) 

3.76" 

85.92' 

7,06" 

73,28" 

54,21'^ 

HDC (u/mL) 

21.05^ 

11.18" 

12,37" 

5,52"̂  

Dich ngof i bdo 

HDR (u/mg protein) 

41,12* 

21,83" 

24,15" 

10,78'' 

Hinh 2. Di$n di trSn gel polyacrylamide 12% cho chitinase 42 kDa ngoai hao dugc tong hgp tu c^c mfli trudng nu6i cdy 
khac nhau. WM. protein chuin (97-14,4 kDa) 

Chitinase 42 kDa c6 hô it dg cao nhat khi nuoi te 
bdo ndm men tai to hgp dat den mat dp co ODeoo ^ 
12 dugc cam ling bang galactose 4% vdi nhi?t dp 

cam ling 30''C Trudng hgp dich chiet noi bdo, lugng 
enzyme thu dupe eao nhat d mdi trudng YPD vdi 
HDC va HDR ldn lugt Id 44,78 u/mL va 85,92 u/mg 
protein. Trudng hgp dich ngoai bdo, lugng enzyme 
thu dugc cao nhat d moi trudng YPL vdi HDC vd 
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HDR lin lupt la 21,05 u/mL va 41,12 u/mg protein. 

Loi cam on: Cdng trinh dupc thuc hien nhd sif ldi 
trp kinh phi cua di tdi cdp Bp Gido due vd Ddo tgo 
"Nghien cuu sdn xudt enzyme chitinase tdi td hpp a 
quy md pilot" (2012-2014). 
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E N H A N C I N G T H E E X P R E S S I O N O F 42 kDa CHITINASE F R O M TRICHODERMA 
ASPERELLUM SH16 IN SACCHAROMYCES CEREVISIAE 

Hoang Tan Quang^, Le My Tieu Ngoc\ Nguyen Thi Quy Hoa^ Nguyen Hoang Loc"'-

'College of Sciences, Hue University 
Institute of Biotechnology. Hue University 

SUMMARY 

Chitmases, a group of enzymes capable of degrading chitm directly to lower molecular weight products, 
have been shown to be produced by bacteria, huigi, insects, plants, invertebrates and vertebrates In previous 
report, we successful cloned and expressed the cAi42-SH16 gene encoding 42 kDa chitinase from Trichoderma 
asperellum SH16 in Saccharomyces cerevisiae INVScl In this study, we investigated culture conditions for 
enhancing enzyme expression The results showed that the highest expression level of 42 kDa chitinase was 
determined after induction by 4% galactose for 12 h of culture at 30''C when cell density (ODaw) reached a 
value of 12 For intracellular chitinase extract, the highest activity was found in YPD (yeast exUact, peptone 
and dextrose) medium with total and specific activities were 44.78 u/mL and 85.92 u/mg protein, respectively. 
For extracellular chitinase excretion, the highest activity was found in YPL (yeast extract, peptone and lactose) 
medium with total and specific activiues were 21.05 u/mL and 41.12 u/mg protein, respectively. Sodium 
dodecyl sulfate - polyacrylamide gel electrophoresis (SDS - PAGE) of extracellular enzyme from different 
culture media showed a type of chitmase band with a molecular weight of about 50 kDa (42 kDa of enzyme -i-
4 kDa of signal peptide + 3.4 kDa of fusion tail of pYES2/NT-C vector). Besides, the intensity of chitinase 
bands on the gel from different culture media are also consistent with the analysis of enzyme activity. 
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