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TOM TAT

. Chitimase 14 mdt enzyme thuée nhom glycosyl hydrolase xic tic thiy phan chitn, c6 trong nhiéu co thé
song khac nhau bao gom vi khuim, nam, ddng vat khéng xuong séng, thuc vit vadong vit co xuang sdng.
Chimg t31d3 tgo dong va biéu hién thinh céng gen mi hda chihnase 42 kDa (chud2-SH16) caa ching
Trichoderma asperellum SH16 trong ndm men . Saccharamyces cerevisiac INVScl. Bal bao nay trinh biy ket
quéa Khio sit diéu kién nudn cay thich hop aé cai Jthién mucdd biéu hién cua enzyme Két qué cho (hay
chitinase 42 kDa c6 hoat 45 cao nbét khi mat dd 1€ bao cua ndm men dat ODgep = 12, duge cdm img bang
galactose 4% va duy tri tpi nhidtdé 30°C wong 12 gid nuct cdy. O dich chiét ngi bao, hoat db chung clia
enzyme dat @4 m cao nhit 14 44,78 wml tong méi tredmg Y PD (veast extract, peptone va dextrose) {hoat 49
riéng la 85,92 wimg protein). < mai trudmg ngeai bio, hoat dd chung cao nhér caa enzyme thu dugc wong mdi
truémg YPL (yeast extract, peptone vi lactme) 13 21,05 n'mL (hoat ¢4 riéng la 41,12 n mg protein) Bign di
dich enzyme ngoai bao tir cic méi trromg nudi cly khic nhau cho thiy bing chmnase ¢6 khés legng phén b
phi hep véi tinh ton vao khodug SO kDa (42 kDa cis enzyme + 4 kDa cia doan peptide tin hiéu + 3,4 kDa
clia duéi dung hop cta vector pYESZ/NT-C). D6 dam nhat cia bing chitinase & cic mén trudng khae ithau

cing phu hgp vin két qua phaa tich hoat d6 enzyme

Tir khda: Bréu hién gen, chid2, chitmase 42 kDa, Trichoderma asperetlum SH16

DAT VAN BE

Chitinase Ja mt enzyme thuge nhom glycosyl
hydrolase xtc tac thiy phén chtin, ¢& trong nhiéu co
thé séng khac nhau nhu vi khuén, ném, d éng vit
k!mng xuong song, thyc vat va dong var cd xuong
sdng. Chitinase thuc vit la cic cnzyme thuy phin
chitin cha thinh té bao ndm bénh. Tuy nhién, khong
phii ciy trdng nio cing co khd ning san xudt
chitinase, hodc hoat tinh chitinase cla ching & @
manh dé khang lai tac nhan gy bénh Vi vay, vige
tao ra mét chung vi sinh vit ¢6 kha ning san xuat
ham luyng enzyme niy cao va hoat tinh manh 13 rit
odn thist (Li, 2006).

Bén nay, nhidu cong winh nghién cim tao dong
v4 bidu hign gen chitinase trong nam men
Saccharomyces cerevisiae da durge cong bé. Chang
han, nghién ciru bidu hién gen chitinasc ech42 cua T,
aureoviride trong chung S. cerevisize H158 cia
Song et ai., (2005), nghién ciu tao dong vi bidu hign
gen endoglucanase cia céc loai Trichoderma trong
S cerevisiae INVSc1 cia Ganiger et al., {2008)...

Ching 10i cling da tao dong va bigu hién thanh
cong gen mi héa chitinasc 42 kDa cia ching nim
sgi T asperelium SH16 tiong ndm men . cerevistae
INVScl (Loc et af , 2013) Trong bai bao ndy, ching
t6i trinh bay két qué nghién ciu tiép theo 46 14 khao
sét diéu kién nubi cdy thich hop cho ndm men de
tang mirc 40 biéu hién cia chitinase 42 kDa ta1 )
hop

BOI TUGNG VA PHUONG PHAP NGHIEN CUU

Déi twgng nghitn ciu

Chung nim men S. cerevisize INVScl ¢6 chita
vector pYES2/NT-C mang gen chi42-SH16 ma hoa
chitinase 42 kDa cha ching ndm s 7 aspereflum
SH16 (Loc er al, 2013).

Phwong phap nghién ciru
Nubi cdy nam men
Té bao ndm men S cerewsige INVScl mang

gen chid2-SH16 dugce nudi trong binh tam gidc 250
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mL chia 50 mi. méi trudmng SC-U (sygthetnc

complete rminimal media lacking uracil) ¢4 bd sung
50 pg/mL ampicillin. Nudi ciy duge thue I'nen qua

dém & 30°C, the do 14c 200 vong/phit, cd miu I
1% (v/v).

Ank Rudng cia mt 56 yéu 16 ten sink tong hop
chitinase 42 kDa

Khi mét 85 té bio dat OD(,m, = 1, galactose dugc
bé sung vao mdi trudng o cie ndng d6 khdc nhau (1-
5% dé cam {mg sinh tong hup chitinase 42 kDa,
enzyme dugc thu sau 12 gid cam img. San khi chen
duge nbng d6 galactose thich hop, 1iép nie khdo sat
duh huong cta mét dd té bao tai thon didm cam tmg
(ODgoo = 0,4-16), nnét ¢ cam ing (15-30°C) 1én sy
biéu hi¢n cia enzyme. Cudi cimg, thim do mé
trutmg thich hop cho sinb toog hyp enzyme: SC-U,
YPD (yeast extract 1%, peptone 2% va dextrose 2%)
(Cathong et al., 2007), SOC (super optimal broth
with catabolite repression: tryptone 2%, yeast extract
0,5%, NaCl 10 mM vi KCI 2,5 mM; bo sung thém
MgCl; 20 mM va glucose 20 mM) (Loc er al,
2011a), SSL (semi-synthetic lactose: yeast extract
0,1%, KH.PO, 0,5%, (NHSC,  0,2%,
Mg80,s.7H:0 0,04% va lactose 2%) (Domingues et
al., 2004), va YPL (yeast extract 1%, peptone 2% va
lactose 2%) (Rech & Ayub, 2006).

Xde dink hoat dj chitinase

Hoat d§ chitinase duge xdc dinh theo phuong
phép cia TSujlbO & Halanu (1998) bang cach ding
para-nitropl 1-B-N-acetylgl le (pNp-
GleNAc) lam co chit. Cho 70 ul dich enzyme thd
vao 140 UL dung dich pNp-GlcNA¢ 2,5 mM trong
dgm acetate 50 mM (pH 5), phan imyg duoc thyc hign
& 50°C trong 10 phat. Ngimg phan Ung blng 1,4 mL
NazC0;3 0,2 M. Do dé hap thy quang cia san phim
tao thanh ¢ budc sdng 420 om. Hoat d§ chitinase
duge dinh nghia la lugng cnzyme c¢6 kbi ning xtc
tac chuyén hoa 1 nmol co chat pNp-GleNAc¢ thinh
p-nitrophenol trong thi gian 1 phit & diéu kién thi
nghiém. Ham luong p- mtrophenol duoc tinh theo
dudmg chuln y=0.673x (R*=0,988), véi y 1a nong 46
p-nitrophenol va x 1 OBuag.

Ham lugng protein hoa tan tong s6 duge xac
dinh theo phuong phap Bradford (1976) & bude song
595 nm bing duimg chudn albumin huyét thanh bo
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(BSA): y=0,72x (R’=0,975). Trong d%, v 1 nong d§
BSA, x 14 ODss;5. Hoat dé riéng cda chitinase duge
tinh bing cach chia hoat 44 chung (umt/mL}) cho
ham luong protein hoa tan tong s6 (mg/mL).

Xii I thing ké
$6 ligu thi nghi¢m la trung binh cdng cla it nhdl
3 lin lap lai. Két qua nghién ciu dugc phdn tich

ANOVA (Duncan’s test) véi p<0,05 bing churong
trinh SAS.

KET QUA VA THAQ LUAN

Khao sit dudng cong sinh trudng clia nim men
tai td hop

Pudng cong sinh truéng cia té bao ndm men
duge trinh bay & hinh 1 véi pha lag kéa dai khoang 4
gi0, pha sinh truong bit ddu tr giv thir 4 16i gitr this
52, pha can bing xuat hién khéng 16, va cudi cing i
pha chét Mat 86 1€ bio ting lién tye tir 4-52 girvi
dat gia tri ODggg cao nhét 1a 30,81. Céc thi nghiém
danh gia sy bidu hign cia chitinase duge thiét ké dua
trén dudng cong sinh truomg ndy.
Anh hwéng ciia ndng do chit cim img

Néng d6 chit cim g thedng duye khao sit ¢é
tang mitc d biéu hién cia protein ti1 13 hop. Trong
nghién ciru nay, ching i d4 sir dung galactme tir |-
5% bo supg vao mai tnedmg SC-U voi théi gian cdm
nmg 13 12 g1&. Két qua trinh bay & bang ] cho théy,
ndng dd galactose 4% 14 thich hop nhit cho sink
téng hop chitinase 42 kDa voi hoat 4§ chung la
24,27 u/mT. va hoat dé néng 1 51,59 umg protein.

Nghién ctru cda Laar er af, (2006) cho thiy
nong d6 galactose thich hgp dé cam tmg doan khéng
thé lac di (camelid antibody fragment)d S
cerevisize 14 0,3%. Trong khi 46, dé cam tmg cic
enzyme nhu phytase (Han et al., 1999}, enterokinase
(Kim ez al, 2005), chitinase (Song et al , 2005), va
dimethylallyltryptophan  synthase (Unsold & L,
2005) & S cerevisiae néng do galactose thich hop &
2%, Trong nghién ciu cua ching 16i, nong 49
galactose cho két qud tdt 12 4%, cao hon & cic
nghién ciru trén vi tuong diomg voi nghién cin bitu
hén glutathione-S-transferase cGa Blanquet et al,
(2004).
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Hinh . Buéng cong sinh tnsng cla ndm men S cerevisige INVSe! mang gen chid2-SH16 cla chlng Trichoderma

asperelium SH16.

Bang 1. Anh hudng cla ndng d3 galactose Ién biéu hign cia chitinase 42 kDa.

Néng dé galactose (%) Hoat @3 chung (uiml)

Hoat da rigng {u/mg protein}

1 462"
2 9.73%
3 15,119
4 24 27°
5 18,33"

9,82
20,68°
32,12%
51,58
3897

Chii thich: C4c chip ¢4l khae nhau trong cing mot cat thé hién sip sai khéc ¢6 § nghia théng ké theo Duncan’s test (p<0,05)

Chu thich nay dung chung cho tat ¢ cdc bang.
Anh hirémg cia mit df t bao tai thdi didm cim img

Nhiéu céng trinh di ching minh giai doan
sinh treéng cia té bio ma tai ¢6 protein dugc cam
ing biéu hién c6 anh huéng lon dén sy long hg
vé kha nang hogt déng cia protein, vi vy cdn tot
o mit d§ € bao trudce khi bb sung chit cam tng
(Byun er al., 2007; Gupta, Rao, 2003). Ching t6i
¢3 khao sat anh huong ciia mjt d té bio Ién qui
trinh sin xudt chitinase 42 kDa v&i ODgoo tir 0,4
dén 16. Két qui trinh biy & bang 2 cho thdy hoat
df chung cia enzyme dat gid tri cao nhat khi

ODgao = 12 dugc cim vmg bing galactose 4% la
28,26 w/mL va hoat d§ néng cao nhit 13 71,36
u/mg protcin.

Han et al., (1999) d3 cam {ng bidu hién phytase
& 8. cerevisiae INVSc] bing galactose 2% khi ODgyp
= 2. Nghién ciru ciia Li et al, (1996) cho thiy hoat
d6 xylanase (cla Aurcobasidium puifulans) ngoal
bio dat gid i cao nhit 13 35 wmL sau 25 gidr cam
ung bing galactose 2% kin ODgy; ciia §. cerevisiae
bing 2. Theo Blanquet ef ol (2004), thoi diém thich
hop 4é cam mg bidu hién glulathlone S-transferase
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& S. cerevisiase bing galactose 4% 13 khi ODgoo= 4.
Cathong et gl., (2007) nghién ciru biéu hién ciia gen

Hoang Tén Quang et af

S. cerevisiae H158 cho thiy, hoat 43 enzyme dat i
tri cao nhat (750 wml) sau 96 gié cam g bﬂng

md héa endochiti chit37 cia T h trong

I 2% khi ODggo=1.

Bang 2. Anh hudng cia mat 45 (& bac 1en bidu hién clia chitinase 42 kDa

M3t 85 6 bdo {ODeso an)

Hoat @6 chung (uimL)

Hoat a4 ridng {uimg protein)

04 578
1 6,04°
2 6,59°
4 7,69°
8 24,65
12 28,26
16 371

14,58°
15.68°
16,63°
19,41°
58,68"
71,36"
838"

Anh hudng cia nhiét 43 edm img

Nhiét d3 nuds cdy 1a yéu t5 anh huéng it lén
dén sinh trudng vé sin xult protein cia vi sinb vat.
Nhl.rng nhigt 4§ nudi céy sinh khéi Vl sinh vét chua
hn [4 nhuét 4 thich hep cho smh téng  hop enzyme.
Hiu hét cac cong trinh nghién cim déu thira nhan
nhiét dj tt nhét cho sinh trudmg cia . cerevisiae 14
30°C (Domingues e al., 2004, Nam et al,, 1993;
Rech, Ayub, 2006). Trong nghién cir. cua ching t8i,
nhigt d¢ cdm (ng clng tuong dwong véi nhiét do
sinh truémg clia ndm men 13 30°C, hg thip nhiét d
cam g di anh huong dang k& ¢én hoat 49 cila
chitinase 42 kDa (Bang 3).

Nhidu cong bé trude diy cho thiy 30°C 1a nhuét
d6 thich hop dé cam (mg sinh protein ti t3 hep 1
nam men S. cerevisiae. Nam et af., {1993) da cam
Ung biéu hién invertase va inulinase & 2 chung S.
cerevisiae HN18 va MCY528 ti td hop & 30°C.

Domingues ef al., (2004) nghién ciy sin xudt p-
galactosidase tir ching S. cerevisiae NCYC869-
A3/pVK] tai 18 hop da sic dung mbi truémg SSL v
nhiét 49 cdm tmg 30°C. Rech & Ayub (2006) di
nud1 S. cerevisiae W303 tai tb hop trén hé 1én men 3
L chira 1,5 L mdi truémg YPL & 30°C 46 sin xudt p-
galactosidase. Nam 2010, Rojas va déng tic gid khi
nghién <tu sin xudt polygalacturonase 1 cia
Aspergillus kawachii ttong S. cerevisiae INVScl &
binh tam gidc va hé 16n men 1,5 L déu sir dung nhift
46 cam fmg 12 30°C.

Bén canh d6, muc nhiét 49 cam ung cao hon
cling d& duge sir dung. Blanquet ef al.. (2004 khi
nghién ciu cc diéu kién dé 2 ching §. cerevisiae thi
t6 hop WppVSH6 va WppGSTVSH6 tiét pepnd&
VsHg hodc glutathione-S-transferase-VsHg di sir
dung nhi¢t d6 cim img 37°C véi ndng 8§
galactose 4%.

Bang 3. Anh hirrng clia nhigt @9 cam Gng [6n bidu hien clia chitinase 42 kDa.

Dich chiét ndi bao

"Dieh ngoal bac

Nhigt 43 (°C)
HBEC (wmt) HBR (u/mg protein) HBC (umi) HOR (u/mg protein)
15 a7 1,59° 0,18° 0,39°
20 285" 587" 0.40° 0,82 t
25 457" 9.95° 1.46 3,18 H
2 a3 4
30 28,26 71,36 4
s

Chi thich: HOC: hogt 5 chung, HDR. hoat d6 néng. Chi thich néy ding chung cho bang 4
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Anh buémg ciia méi trwdmg nudi chy

Nhiéu nghién ciru cho thiy méi tromg thich hap
cho sinh truong thuong khong thich hop cho sinh
tong hop enzyme (Loc et al., 2011b). Vi thé, ching
16i da tién hanh khao st anh bhudng cia mot 56 méi
trugmg 1én hoat dé enzyme va két qua durgc trinh bay
trong bang 4. Trong cac mdi truéng nghién ciru, moi
truomg YPD cho bi€u hién cua chitinase 42 kDa cao
nhit v6i HDC va HDR cua dich chiét n6i bao lin
luot 1a 44,78 w/mL va 85,92 wmg prolem Mai
tneimg YPL va SOC cho hoat d3 enzyme rat t.hap
Tuy nhién, & méi trwong YPL lwong enzyme ngoai
bio lai nhiéu hon v&i HDC va HDR lan luot 1a 21,05
wmL va 41,12 wmg protein.

Méi trwimg YPD duge nhidu tic gid st dung

trong nudi cdy sinh khér hoge ¢é san xudit céc protein
téi t6 hop, ching han sin xudt B-galactosidase
(Hardjito er al., 1993), enterokinase (Kim et al.,
2005) hay chitinase (Caihong er al, 2007)... Méi
truemg YPL ciing dd duge (Rech & Ayub., 2006) sit
dung dé san xuat p-galactosidase trong S. cerevisiae
W303 tai to hop.

Két qua dién di dich enzyme ngoai bao tir cic
méi lnrb‘ng nudi ciy khic nhau cho thiy bing
chitinase co khdi lwgng phan ti phi hop véi tinh
todn vao khoang 50 kDa (42 kDa ciia enzyme + 4
kDa cua doan peptide tin hiéu + 3,4 kDa ctia dudi
dung hop cua vector pYES2/NT-C) (Hinh 2). P§
ddm nhat cia bang chitinase 42 kDa & cic méi
trdng khic nhau ciing phi hop véi két qua phan
tich hoat 48 enzyme trinh bay & bang 4

Bang 4. Anh hudng ciia mdi treéng nudi cdy 1én biéu hién cla chitinase 42 kDa.

Dich chiét ngi bao

Dich ngoai bao

M3 triedng -
HBC (ufml) HBR (u/mg protein) HBC (u/mL) HBR (u/mg protein)

YPL 196" a76* 21,05 41,12°

YPD 4478 85.92" 11,18" 21,83"

soc 368" 7,08° 12,37° 24,15"

SsL 38,20 73,28" ;52 10,78°

sc-u 28,26° 54,21°

50 kDa

Hinh 2. Dién di trén gel pulg
khac nhau. WM. protein chudn (97-14,4 kDa)

KET LUAN

Chitinase 42 kDa c6 hoat d3 cao nhdt khi nuéi t&
bio ndm men tai t& hop dat dén mat dé co ODgo =
12 duge cam (mg bing galactose 4% voi nhiét do

acrylamide 12% cho chitinase 42 kDa ngoai bao dirge tdng hop tir cac méi trudng nudi cy

cam {mg 30°C Truong hop dich chiét né1 bao, lugng
enzyme thu dugc cao nhat ¢ mdi truong YPD vai
HDC va HDR lan luot 1 44,78 wmL va 85.92 w/mg
protein. Truromg hop dich ngoai bao, lugng enzyme
thu duge cao nhit & méi truong YPL véi HDC va

719



HBR lin luet 13 21,05 wmL va 41,12 wmg protein.

L cam om: Cong trink dgc thyce hign nho sy 1di
g kinh phi cia dé ai cdp Bé Gido duc vii Hao tgo

“Nghién ctru sdn xudt enzyme chitinase tdi 13 hop &
quy mé pilot" (2012-2014).
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ENHANCING THE EXPRESSION OF 42 kDa CHITINASE FROM 7TRICHODERMA
ASPERELLUM SH16 IN SACCHAROMYCES CEREVISIAE

Hoang Tan Quang?, Le My Tiew Ngoc', Nguyen Thi Quy Hoa®, Nguyen Hoang Loc™
guy: g

!College of Sciences, Hue University
*Instituie of Biotechnalogy, Hue University

SUMMARY

Chitinases, a group of enzymes capable of degrading chinn directly to lower molecular weight products,
have been shown to be produced by bacteria, fungi, insects, plants, invertebrates and vertebrates In previous
report, we successful cloned and expressed the c/nd2-SH16 gene encoding 42 kDa chitinase from Trichoderma
asperellum SH16 w Sacch evisiue INVSc] In this study, we investigated culture conditions for
enhancing enzyme expression The results showed that the bighest expression level of 42 kDa chitinase was
determined after mduction by 4% galactose for 12 b of culture at 30°C when cell density {ODg0) reached a
value of [2 For intracellular chitinase extract, the highest activity was found m YPD (yeast extract, peptone
and dextrose) medium with total and specific activities were 44,78 w/mL and 85.92 wmg protem, respectively.
For extracellular chitinase excretion, the highest activity was found in YPL (yeast extract, peptone and lactose)
medium with total and specific activities were 21.05 wmL and 41.12 wmg protemn, respectively. Sodium
dodecyl] sulfate - polyacrylamide gel electrophoresis (SDS - PAGE) of extracellular enzyme from different
culture media showed a type of chitinase band with a molecular weight of about 50 kDa (42 kDa of enzyme +
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 actevity.

Keywords: chid2, chitinase 42 kDa, expression, Trichoderma asperelium SH16
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