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Budc dau nghién ctru mot s tinh chat cua CMC-ase ngoai bao
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Tém tit. Tir 130 ching xa khuén hién dang dugc luu giit tai Bao tang giéng chufn vi sinh vat,
Vién Vi sinh vt vd Céng nghé sinh hoc, Dai hoc Quéc gia Ha N¢i, chiing t6i d4 tuyén chon dugc
chiing xa kj}uén A-2026 c6 hoat tinh sinh tong hop CMC-ase ngoai bao t6t nhét. Chung xa khufip
nay budc dau duge quan sat hinh théi trén kinh hién vi quang hoc Olympus X41. Mgt s6 tinh chét
cta enzyme do chiing xa khuén ndy sinh téng hop da dugc xac dinh: pH 6 1a pH thich hop, bi e
ché bdi Ni** va EDTA (véi ca hai néng d6 $va 10 mM) va d6 1a mét enzyme kha bén nhiét. Budc
d4u tinh sach enzyme qua cot sic ky loc gel Sephadex G-50, chiing t6i da thu dugc ba dinh c6 hoat
tinh CMC-ase véi do sach tuong img 13 1,2; 2,9 va 5,1 lan.

Tir kh6a: CMC-ase, dd bén nhiét, sic ky

1. Mé dau

CMC la mét trong nhitng din xuit quan
trong nhét coa cellulose, duoc hinh thanh tir
phan g este hoa va c6 thé tan trong nuéc nhiy
vao céc nhém thé hod hoc. CMC-ase cit lién
két B-1,4-glucoside mot cach ngiu nhién, lam
giam mic d6 polymer hoa, din dén giam do
nhot cia CMC, nén CMC thudng dugc sir dung
v6i vai trd co chit dé x4c dinh hoat dd coa
enzyme nay [1]. N6i chung, CMC-ase dugc
sinh tong hop boi ndm, vi khudn va dong vt
nguyén sinh. Trong d6, ndm va xa khuin (dic
biét 1a xa khuén) 12 hai nhém c6 kha ning sinh
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tonig hgp CMC-ase 6t nhit. Phan 16n CMC-ase
san xudt trén quy md thuwong mai phuc vu cho
mdt sé linh vue cong nghiép thu dugce tir cac
lodi xa khudn wa nhiét nhu Thermomyces
lanuginosus. Nhiing loai xa khuan thudc nhém
ndy sinh tdng hop CMC-ase bén nhiét va c6 kha
néng xuc tac cho phan ing & nhiét d§ cao nén
¢6 nhiéu g dung trong cac linh vic cong
nghiép hién nay [2].

Viéc ung dung cellulase néi chung va
CMC-ase néi riéng trong noéng nghiép, chi yéu
trong chin nudi dé tang hiéu qua sir dung thic
an, san xuit thirc 3n d& tiéu -hoa cho ddéng vit
(ddc biét 1a dong vat con non) 1a mét trong
nhimg vin & dang dugc quan tdm hién nay.
Chinh vi ly do trén va dé gop phin vao viéc
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khai thac ngudn tai nguyén vi sinh vat phong
pht da dang cua Viét nam, trong bai bao nay
ching t6i di budc diu nghién ciru CMC-ase
ngoai bao duge sinh téng hgp bdi cac ching xa
khuin hién duge hru giit tai Bao ting gibng
chudn vi sinh vét, Vién Vi sinh vat va Céng

nghé sinh hoc, Pai hoc Quéc gia Ha N§i. Cu

thé 13, sau qua trinh tuyén chon ching xa khuén
c6 hoat tinh sinh tbng hgp CMC-ase ngoai bao,
chiing t6i d3 so bd xac dinh hinh thai cta ching
nay trén kinh hién vi quang hoc Olympus X41.
Sau d6, enzyme CMC-ase ngoai bao thu dugc
tir qua trinh 1€n men cia xa khuin dugc so bd
x4c dinh mt s tinh chét va buée dau tinh sach
qua cot sic ky loc gel Sephadex G-50.

2. Nguyén li¢u va phwong phap

2.1. Nguyén liéu
[

Céc chung vi sinh vt hién dugc Iuu giit tai
Béo tang gidng chuan vi sinh vat, Vién Vi sinh
vat va Coéng nghé sinh hoc, Pai hoc Quéc gia
Ha Néi.

Hoa chit: cia hing VWR va hing Sigma,
dat d6 tinh sach can thiét dung cho nghién ciru
phén tich.

2.2. Phwong phdp

- Xac dinh hoat d§ phan gidi CMC-ase theo
phuong phap khuéch tan trén dia thach (co
CMC 0,1%) va hoat tinh enzyme duoc thé hién
qua vong sang quanh giéng [3].

- Xéac dinh hoat d¢ phan gidi CMC-ase theo
phuong phap DNS [3]: Cho vio bng thi nghiém
150 pl mAu enzyme giir 5 phit tai 50°C, sau d6
bd sung 150 pl co chit CMC 1% da dat nhiét do
50°C. U enzyme va co chét tai 50°C trong 30
phit. BS sung 900 ul dung dich DNS, sau d6
dun s6i 5 phat va lam lanh nhanh duédi voi nude
chay. Khi 6ng thi nghiém da dat nhiét do

phong, tién hanh do d6 hip phu & budc song
540 nm. BS sung dung dich DNS vao maiu
enzyme trong 6ng kiém tra dé bit hoat, sau d6
b6 sung co chit. Tién hanh dun sbi va lam cac
bude tiép theo gibng nhu éng thi nghiém.

Cdch tinh hoat do CMC-ase:

M¢t don vi hoat d6 cia enzyme CMC-ase
dugc dinh nghia 1a lugng enzyme gidi phéng
duong khir v6i tbe d6 1 pmol/phit dusi didu
kién thi nghiém.

Hoat 36 CMC-ase dugc tinh theo cng thirc
sau:

(Cry —Cpe ) xDx1000
TxV

Hoat d¢ (U/ml) =

Trong d6:

Crn: sb doc tir dwong chudn glucose cia
dng thi nghiém, pmol/l

Cpc: sb doc tir du(mg'chua‘m glucose cla
bng dbi chtmg, pmol/l ‘.

D: d6 pha lodng ciia miu

V: thé tich mAu cia phan tng (0,15 ml)

T: thoi gian phan g (30 phut)

- Xac dinh d0 bén véi nhiét: miu enzyme
duge xir Iy & 60°C trong cac khoang thoi gian
nhét dinh va sau d6 x4c dinh hoat d6 CMC-ase
theo phuong phap DNS [3].

- Xéc dinh anh hudng cua kim loai va
EDTA dén hoat tinh CMC-ase: céc kim loai va
EDTA dugc tron vdi enzyme theo ty 1€ 1:1
(v/v) sao cho ndng d6 cudi cing ciia kim loai va
EDTA trong giéng 13 5 mM, 10 mM va 50 mM
tuy vao ting loai va duoc U tai nhiét do 37°C
trong 2 gid. Sau d6, hdn hop nay dugc nhd vao
cac giéng thach tuong Ung va u trong 4 gid tai
37°C. Tinh wc ché hodc khéng irc ché cia ion
kim loai va EDTA dugc thé hién & vong sang
quanh giéng sau khi nhuém véi Lugol.

- X4c dinh ndng d¢ protein theo phwong
phép Bradford [4].
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- Séc ky loc gel: miu enzyme (1,5 ml) duoc
ding dé chay séc ky véi diéu kién nhu sau: cot
nhdi gel Sephadex G-50 c6 kich thuée: 80 x 1,2
cm; dém phosphat 20 mM pH 7,0; tbc do chay
18 ml/h; phén doan: 2 ml.

3. Két qua va thao luin

3.1. Tuyén chon cdc chimg vi khudn sinh CMC-
ase ngogi bao

Tir 130 chung xa khuan hién dang dugc luu
giir tai Bao tang giéng chuén vi sinh vat, Vién
Vi sinh vat vd Cong nghé sinh hoc, Pai hoc
Quéc gia Ha Noi, chiing t6i di tién hanh tuyén
chon nhitng chiing cé kha nang sinh CMC-ase
ngoai bao bing phuong phap khuéch tan trén
dia thach. Dua trén két qua danh gi4 so bd hoat
tinh enzyme CMC-ase cia 130 ching nay,
chiing t6i quyét dinh tuyén chon ching A-2026
cho nhimg nghién ciru tiép theo do nhitng wu
diém sau:

(i) chung c6 hoat tinh enzyme cao nhit
trong sb cac chiing thi nghiém

(i) ching c6 kha ning sinh truéng va biéu
hién hoat tinh CMC-ase trong dai nhiét d§ rong
(20°C-55°C) va pH rong (4-10) (két qua khéng
trinh bay & day).

Cac théng s6 nhu nhiét d6, mdi trudng va
thoi gian nudi cdy clia ching xa khudn A-2026
da duoc t6i wu héa (két qua khong trinh bay &
day) nhim thu duwgc CMC-ase ngoai bao tot
nhét sir dung cho cac nghién ciru tiép theo.

3.2. Nghién ciru hinh thdi chung A-2026

Chung xa khuén A-2026 dugc nudi cdy trén
dia thach va sau 5 ngdy nudi cdy, ching nay
dwgc chup anh trén kinh hién vi quang hoc
Olympus X41 v6i do phéng dai 100 1an (hinh 1).
Sau khi quan sat hinh théi ctia chiung A-2026 va
so sanh v&i cdc ching xa khuén da biét, ching

t6i thiy chiing ndy c6 nhiéu dic diém gidng véi
chi xa khuin hiém Nocardia nhu b& mit khudn
lac nhdn, khéng hinh thanh sgi khi sinh, cAu
triic soi co chét dang canh céy va co hién tugng
dut giy & cac khuan lac da truéng thanh [5]. O
mdt s6 diéu kién sinh trudng dic biét (vi du nhu
nhiét d6 cao), ching A-2026 thdm chi hoan
toan khéng hinh thanh c4u tric sgi co chit.

Hinh 1. Soi co chét ctia chiing A-2026.

Dua trén dic diém hinh thai néu trén, ching
t6i so bo xép chung A-2026 vao chi Nocardia.
Tuy nhién, dé c6 thé dinh danh mét cach chinh
xé4c can phai gidi trinh tu gen ma hoa cho 16S
rRNA cua chung nay.

3.3. Mot sé'. tinh chdt ctia CMC-ase ngoai bao
duoc sinh tong hop boi chung xg khudn A-2026

3.3.1. pH thich hop

Chuang t6i da tién hanh xac dinh hoat do
CMC-ase bing phuwong phap DNS. Co chat
CMC 1% dugc pha trong dém Britton 50 mM,
pH tir 4 - 11 (bang 1). Nhu vy pH t6i wu clia
enzyme nay 1 6.

Bang 1. Hoat d¢ ciia CMC-ase ngoai bao ctia chiing
A-2026 & céc pH khac nhau.

Ph cp 4S5 26y 8 85l < 0 11

Hoat 46 (U/ml) 6,3 7.9 12,3 9.5 4,2 0.9 0,6 0
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3.3.2. Do bén nhiét

chh nudi cdy chira CMC-ase ngoai bao
duoc tién hanh xir 1y nhiét (60° C) trong cac
khoang th&i gian khac nhau tir 5 dén 70 phit,
tuy nhién hoat d6 cia CMC-ase ngoai bao nay
khong bj giam (két qua khong trinh bay ¢ day).
Dé khing dinh them do bén nhiét clia enzyme
nay, dich nudi cay ¢6 chita CMC-ase tiép tuc
duoe xir ly & 100°C trong 5, 10, 15 va 30 phat.
Két qua cho thay, sau khi xur ly ¢ 100°C trong 5
phut, hoat tinh CMC-ase van con khoang 10%
so v&i hoat do chua xir ly (bang 2) va mat hoan
toan sau 10 phuit xir ly. Tur két qua trén c6 thé
thiy rang, CMC-ase ngoa1 bao cua chung A-
2026 12 enzyme tuong ddi bén nhiét.

Bang 2. Hoat do CMC-ase tai 100°C.

Thoi gian xir ly tai 100°C  Hoat d¢ enzyme (U/ml)

0 12,3

5 1,3

10 0

15 0 ’
30 0

3.3.3’. Anh huomg cua mét 56 kim logi va
EDTA dén hoat do cua enzyme

Mét sb ion kim loai kiém K*, Ca®* (ion Ca®*
thuong déng vai tro hoat hoa hodc lam bén
enzyme ngoal bao) va-mdt sb ion kim loai Ag’,

., Co*, Ni** (thudng trc ché hoat tinh
enzyme CMC-ase & mdt sb loai [2, 6, 7]) ciing
nhu EDTA (chét tao phic véi ion tri 1I trong
enzyme va Uc ché hoat tinh ciia enzyme) da
dugc lya chon dé xac dinh anh huéng cua
ching d4i véi CMC-ase ngoai bao cna ching
A-2026 (bang 3).

Bang 3. Anh hudng ctia mét s ion kim loai va
EDTA dén hoat dong ctia CMC-ase ngoai bao cuia
chiing A-2026.

Hod chat Nong do Mirc d¢ trc ché
CaCl, 5 mM 0

50 mM 0
COC12 5 mM +

10 mM +

EDTA 5 mM e

10 mM A
Hgl, 5 mM +

10 mM +
KCl1 5 mM 0

50 mM +
MnCl, 5 mM +

50 mM +
NiCl, 5mM ++

10 mM +++

Ki higu: (0) khong ac ché; (+) it e ché; () uc ché trung
binh; (+++) rc ché manh; (+++); e ché hoan toan

Qua két qua trinh bay trén bang 3, chung t0i
nhén thdy: Ca®* khéng c6 biéu hién trc che hoat
dong cia CMC-ase; Co™', Mn?" v&i cac ndng do
nghién ciru c6 anh huong nhung khong rd rét
téi hoat tinh enzyme. Ngugc lai, EDTA va
NiCl, lai anh hudng manh dén hoat tinh cua
CMC-ase (EDTA v&i nong d6 10 mM da e
qhé hoan toan hoat tinh enzyme). KCI ciing anh
huéng dén hoat tinh clia enzyme ndy, nhung &
mirc do thf,ip hon. Mirc d6 anh hudng phu thude
vao ndng do clia ion va hod chédt. Nong do
EDTA, Ni** cao (rc ché hoat dong cua enzyme
manh hon. EDTA dugc biét dén 12 chit tic ché
hoat dong cia nhiéu enzyme do né tao phirc
cang cua véi ion kim loai héa trj I trong trung
tAm hoat dong. Két qua trén goi y ring, trong
trung tdm hoat dong cua CMC-ase ngoai bao
cua ching A-2026 c6 chira ion kim loai héa tri
II. D3c biét, Hg®* 1a ion tc ché hoat ddng clia
hu hét cic enzyme, nhung v6i CMC-ase ngoai
bao cua chung A-2026, Hgl, vé&i ndng do 5 va
10 mM lai anh huong khong déng ké dén hoat
tinh cua nd.
3.4. Tinh sach CMC-ase ngoai bao cua ching
A-2026

Séc ky loc gel qua cot Sephadex G-50 da
duoc sir dung d& tinh sach budc ddu CMC-ase
ngoai bao dugc sinh tong hop tir ching xa
khudn A- 2026 (hinh 2). Sau khi qua cdt
Sephadex G-50, tir dich nudi céy ching xa
khuln A-2026 chira CMC-ase ngoai bao da tach
dugc 2 dinh protein, trong d6 dinh thi hai la
dinh cé hoat tinh.
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Piu kién sic ky: Kich thuéc cot: 80 x 1,2 cm; vén tde
chay: 18mV/; phén doan: 2ml; thé tich miu: 1,5 ml; —o—
hoat d§ phan giai CMC: OD 540nm (x4c dinh theo
phuong phéap DNS); —@— protein: OD 595nm (xé4c dinh
theo Bradford).

Hén hop cta 200 pl tir cac phéan doan c¢6

" hoat tinh (goi 12 miu xuéng cét) duge xac dinh

hoat d6 CMC-ase bang phuong phap DNS va
xac dinh protein tong s& bing phuong phap
Bradford. Bén canh d6, hoat 46 CMC-ase va
protein téng sb cua ting dinh ciing dugc xéac
dinh song song v&i mau 1én cot va xuéng cot.
Bang tdng két sic ky dugc trinh bay & bang 4.

Bang 4. Két qua tinh sach enzyme CMC-ase ngoai bao cia chiing A-2026 qua c6t Sephadex G-50

Miu fggg‘; (mgy  Hoat 4o (U/m) %’)"-‘t 49 téng s6 (Pg’/ﬁg‘}’)rrc‘;gﬁl , Hiéu suft (%) tslghlf,‘]e

Lén cot 3,077 1917 | 2876 935 100 1,0

Xubng cot 1,328 154 3696 2783 43 3,0

Dinh 1 1,046 76 1140 1090 34 1,2

Binh 2 0,155 107 " 428 2763 5 3,0

Dinh 3 0,127 121 605 4776 4 5,1
Sau khi qua ct sic ky loc gel, dich nuéi cy 4. Két luan

chira enzyme CMC-ase ngoai bao ciia chiing A-
2026 da loai dugec mot dinh protein tap. Ngoai
ra, phin c6 hoat tinh lai dugc tach thanh ba
dinh, trong dé dinh thtr ba c¢6 d6 tinh sach 1én
nhét (d tinh sach 5,1 14n). Do trong mét loai
cling c6 thé chira nhidu enzyme CMC-ase, nén
phai ching ba dinh nay tuong mg véi ba loai
enzyme CMC-ase ngoai bao khac nhau? Pé 1am
16 thém didu nay, cac dinh mang hoat tinh can
duge tinh sach thém va dwgc kiém tra lai bing
dién di trén gel c6 co chit.

Tir cac két qua nghién ctru thu duge, chiing
t61 rat ra mot sb két luan nhu sau:

1) Chuing xa khuin A-2026 1a ching c6 kha
ning sinh téng hop CMC-ase t&t nhit trong s6
130 chiing xa khuin dwgc nghién ciru.

2) Enzyme ngoai bao thu dugce tir ching xa
khudn A-2026 c¢6 pH thich hop 1a 6 va d6 la
mdt enzyme ngoai bao tuong dbi bén nhiét.

3) Enzyme ngoai bao thu Jducyc tr ching xa
khudn A-2026 bj trc ché bsi Ni** va EDTA véi
ca hai ndng d6 5 mM va 10 mM
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Primary study on some properties of extracellular CMC-ase,
synthesized from actinomycetes A-2026

Nguyen Quynh Uyen', Vu Thi Phuong', Phan Thi Ha',
Nguyen Huynh Minh Quyen', Tran Quoc Viet®

Laboratory of Protein-Enzyme Technology, Institute of Microbiology and Biotechnology, VNU,
144 Xuan Thuy, Hanoi, Vietnam
National Institute of Animal Husbandary

Among 130 actinomycetes strains, stored at Vietnam Type Culture Collection, Vietnam National
University Hanoi, strain A-2026 has been selected regarding the extracellular CMC-ase. This strain
has been primary studied the morphology by optical microscope Olympus X41. pH 6 is the optimum
pH of this enzyme. The CMC-ase is inhibited by Ni** and EDTA (with the both of concentration of 5
va 10 mM) and this enzyme is thermo-stable. This extracellular CMC-ase has been purified primarily
through gel filtraction Sephadex G-50 and as a result three protein peaks with CMC-ase activity have
been obtained. The purity of these peaks has been increased 1.2, 2.9 and 5.1 times.

Keywords: CMC-ase, thermo-stability, chromatography.



