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MOT SO TINH CHAT HOA LY CUA PROTEASE NGOAI BAO CHUNG VI SINH VAT

BIEN ACINETOBACTER SP. QN6

Quyén Pinh Thi, Trin Thj Quynh Anh
Vign Céng nghé Sinh hoc

TOM TAT

Trong c6ng bd truée, ching QN6 sinh tong hqp protease cao nhit trong sé cac ching vi sinh vat
phén l4p tir nuée bién da duge chon dé t6i wu cac didu kién sinh tdng hop protease. Trinh ty phan doan
168 rRNA cia chiing QN6 cho thdy ching nay thugc chi Acinetobacter, v duge déng ky GenBank
véi ma sb DQ640274 (Acinerobacter sp. QN6). Bé c6 thé &p dung protease trong cong nghiép, mét sb
tinh chét héa ly cua protease ching Acinetobacter sp. QN6 di dugc xé4c dinh. Protease dugc tinh sach
sa bd b?mg 90% ethanol vé6i higu suft thu hdi protease dat cao nhét (85%). Nhiét dd va pH &1 vu coa
protease ndy trong phin {mg thuy phén 1% casein ln lugt 13 50°C va 7,5. Enzyme ¢6 dQ bén nhiét v&
pH ¢ céc dai nhiét 46 tuong don thép 30 - 50°C va dai pH trung tmh 6 -7 Cic 1on K, Na" va Mg*
kich thich nhe protease cdn Ca”" khéng anh hudng déng ké. Ion Zn** chi irc ché protcasc & ndng d6
cao 10 - 20 mM. Céc ion kim loai khac Cuz", Co®, Pb* va Hg trc ché protease ngay & ndng 46 thép
2 mM v tic ché hoan tdan & ndng d6 cao déi véi Pb® va Hg®'. Chét tao gong kim EDTA kim him
protease hodn toan & moi ndng d3, cho thdy protease ching Acinetobacter sp. QN6 thudc nhém
metalloprotease. Dy 12 protease ngoai bao ddu tién duye nghién ciru tinh chit héa Iy.

Tir khda: Acinetobacter sp. QN6, char tdy ria, ion kim logi, nhiét dé 16i wu, pH 16i wu, protease, tinh

chét héa Iy

MO PAU

Protease 14 m{t nhém enzyme thiy phén protein
duge ung dung rong rai trong nhiéu linh vyc. Trong
cbng nghiép thue phdm (Pham Thi Trén Chiu et al.,
1991; Braudo ef al., 2001; Kaul ef al., 2002) va thirc
in gia sic (Hoffman, 1974; Ghazi et al, 2003),
protease drge sir dung dé san xuét phomat tir sira
(Mohanty et al., 1999), nudc giai khat gidu protein
(Rao ef al., 1998), ché bién thit ¢4 (Pham Thj Tran
Chau, 1993), san xuft thirc &n gia sac gidu dam
(Hoffman, 1974), san xuit bia, nuéc mim
(Kristinsson, Rasco, 2000). Trén thé gi6i, nganh
cong nghiép san xudt xa phong va cac chét tAy rira sir
dung t&i 50 - 60 ngan tin protease m3i ndm (chu yéu
1 protease kiém). Ngoai ra, protease ciing dugc sir
dung nhidu trong cong nghiép thudc da (Riffel,
Brandelli, 2002), san xuit m§ phim, y hoc va cbng
nghigp xir 1y réc thai. Protease dugc coi 14 mét trong
ba nhém enzyme céng nghiép 1én nhét, chiém 60%
téng lwgng enzyme trén todn thé gi6i (Rao ef al,
1998).

Protease con tham gia vao nhiéu qué trinh sinh
Iy phirc tap ciia t& bao, md, co quan dén co thé.
Ching dwrge phin bd rong rii trén nhidu déi tugng tir

d0ng vit (Sielecki et al., 1991; Mohanty et al., 1999),
thure vét (Schechler, Berger, 1967; L& Dic Ngoc ef
al., 1996; Kaul et al., 2002) cho tGi vi sinh vit (Rao
et al., 1998). Trong d6, protease tir vi sinh vét dugc
nghién ciru nhiéu nhét dé san xudt & quy mé thuong
mai, Viéc sir dung protease tir vi sinh vat cé nhiéu
lgi ich nhu tdc 46 sinh san nhanh, d& nudi cdy, sinh
truémg dugc trén nhiéu ngudn co chit ré tién, dé
kiém nhu céc phé liéu, phé phdm (Nguy&n Thi Thao,
Quyén Pinh Thi, 2004). Déng thdi, qua trinh tich
chiét, ché bién c4c enzyme tir vi sinh vat kha d& dang,
hiéu suét thu hdi va lgi nhuén cao.

Trong nghién ctru trrde, ching téi da théng bao
két qua phan 14p chiing vi sinh vt bién QN6 cé kha
nang sinh tdng hgp protease ngoai bao (Quyén Pinh
Thi e al,, 2007). Sau khi phén tich trinh ty cita phin
doan gen 168 rRNA, chin f QN6 dugc xép vao chi
Acinetobacter v6i mi s6 GenBank DQ640274.
Ching Acinetobacter sp. QN6 sinh tdng hop
protease t8i thich sau 28 h nudi cdy trong méi trudng
LB c6 bd sung 20% nudc bién, & 30°C, pH 7,0
(Quyén Pinh Thi et al., 2007). Ngudn carbon va
nitrogen tt nhit trong cdc ngudn dwgc khao sat 1a
cao ndm men va peptone. Casein kich thich sinh tong
hop protease cao nhit véi ndng 46 1% (w/v). Trong
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nghién ciru ndy chang tdi danh gid mét s& tinh chét
1y héa ¢o ban cia protease nay.

VAT LIEU VA PHUCONG PHAP

Chiing vi sinh vit vA nudi cly

Chiing QN6 dugc phan 14p tir m&u nuéc bién &
Ha Long nhur d3 thdng bao trong nghién ctu trude
(Quyén Dinh Thi et al., 2007). M&i trudng nudi ciy
ching Acinetobacter sp. QN6 12 LBS bao gdm 1%
{(w/v) NaCl; 0,5% (w/v) cao nim men; 1% (w/v)
peptone, 20% (v/v) nuéc bién, pH 7, khir tring.

Héa chiit

Céc hoa chét dung trong thi nghiém dugc cung
clp tir cac hiing héa chit khic nhau: tryptone (An
d6); cao nim men (Biorad, M¥); casein (Sigma, M$).
Cac mudi ion kim loai, tyrosme Folin-Ciocalteau va
céc loai hoa chit khic déu & dang tinh khiét.

X4c dinh hoat tinh protease

Hoat tinh protease duge xac dinh theo phuong
phap Anson cai tién nhur 43 m6 ta truéc diy (Nguyén
Thi Théo, Quyén Dinh Thi, 2004). Protease xfic tic
phan (mg thiy phén co chét casein 42 bj bién tinh tao
thanh c4c san phdm hoa tan trong trichloroacetic acid
{TCA). Phosphomolipdic acid va phosphowolﬁ'amic

acid trong thudc thir Folin-Ciocalteau phan tmg véi
gbc tyrosine (Tyr) va tryptophan (Trp) trong phén tir
protein tao thanh phirc chit mau xanh da tréi hip thy
cue dai & bude séng 750 nm. Qua d6, kha ning phan
gidi polypeptide clia protease cé thé dugc xé4c dinh
théng qua ham lugng Tyr va Trp.

Mét don vi hoat tinh duge dinh nghia 1a lugng
enzyme trong diéu kién tiéu chuén, sau 1 phit phin
giai protein tao thinh cic sin phim hoa tan trong
TCA cho phin ‘mg mau véi thudc thir Folin-
Ciocalteau tuong img v&i 1 pM tyrosine.

Tinh sach so b

Ching QN6 dugce nudi lic & 30°C, 200 vong/phit
trong mdi trudmg LBS. Sau 48 h nubi cdy, dich té bio
duge ly tim. Dich ndi dugc tia bing ethanol voi ndng
d6 tir 10 - 90%. Sau khi ly tdm, tia dugc hoa vio dém
phosphate pH 7 Dijch enzyme ndy dugc sir dyng dé
xéc dinh mot s6 tinh chét héa ly.

Xic dinh nhiét d t6i wu va a9 bén nhigt

Pé xdc dinh nhiét do téi thich cho protease
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chiing Acinetobacter sp. QN6, dich enzyme dugc 11 &
céc nhiét dd khac nhau tir 30 - 70°C, pH 7,0 trong 5 -
10 phlﬁt dé 4n dinh, sau 46 U v&i 1% (W/v) co chit
casein & nhiét d§ twong (mg trong 10 phut rdi xac
dinh hoat tinh, D& xac dinh 4% bén nhiét cia protease
ching Acinetobacter sp. QN6, dich enzyme dugc 0 &
céc nhiét d§ khac nhau tir 30 - 60°C trong 1 h, sau d6
dugc do hoat tinh.

Xéc dinh pH t8i wu va 38 bén pH

Pé xic dinh pH tdi thich cho protease chung
Acinetobacter sp. QN6, cac phan img dugc thyc hién
o pH 6 - 10 & nhiét 46 45°C (phosphate: 6,0 - 8,0;
Tris-HCL: 9,0 - 10,0). D& x4c dinh 43 bén pH, dich
protease chung Acinetobacter sp. QN6 dugc 0 vdi
dém ndng d¢ 100 mM & céc pH khéc nhau (acetate:
4,0 - 5,0; phosphate: 6,0 - 8,0; Tris-HCI: 9,0) & 30°C
trong 12 h, sau dd dich enzyme dugc xdc dinh hoat
tinh nhur trén.

Xdc dinh Anh huréng ion kim loai I&n hoat tinh

Pé dénh gid anh hudng cia cac ion kim loai 1én
hoat tinh protease cta ching Acinetobacter sp. QN6,
dich enzyme du'qc u cﬁn% v&i mudi coa céc ion kim
loai: K*, Na*, Mg¥, Ca®, Zn*, Cu®, Co®, Pb”™,
Hg™ va EDTA & 30°C trong 3 h v6i cac ndng db
khac nhau 2 - 20 mM, sau dé hoat tinh con lgi cia
enzyme dugc xic dinh.

KET QUA VA THAO LUAN

Tinh‘ sach so b{ protease

Tinh sach enzyme 12 mft qua trinh bao gdm
nhiéu cong doan, rat phirc tap, cd thé sir dung nhiéu
phuong phép khac nhau nhir séc ky, di¢n di, tua
bing muodi, ethanol hoc acetone. Trong dé tai nay,
chiing Acinetobacter sp. QN6 dugc nubdi cly, ly tdim
foai cin t& bao, thu dich ndi va toa bing ethanol &
cdc ndng dé khac nhau tir 10 - 90% (v/v). Sau d6
hoa tan tha trong dém phosphate pH 7 va xéc dinh
hoat tinh.

Sir dung ethanol véi ndng 46 tir 10% dén 50%
(v/v) khéng tia dugc protease ching Acinetobacter
sp. QN6 (Hinh 1). V&i ddy ndng dd 10 - 50% (v/v),
hoat tinh thu hdi clia protease dat rit thip, khong qué
1%. Khi ndng d¢ ethanol tang 1&n tir 60 - 90% (v/v)
thi hoat tinh con lai ciia tia protease ting tuyén tinh
v6i ndng 4. G ndng 46 90% (v/v) ethanol, hiéu suit
thu hdi protease ngoai bdo ching Acinetobacter sp.
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QN6 dat cao nhét 85%. Tua nay duge sit dung dé
x4c dinh céc tinh chit héa 1y.
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Hinh 1. Hoat tinh cén lgi cla protease sau khi tia
béng ethano! & cac néng 48 khac nhau.

Hoat tinh trong déi (%)

Nhiét d§ tdi wu

Pé x4c dinh protease tir Acinetobacter sp. QN6
hoat ddng t6t nhét & nhiét 6 nao, dich enzyme duge
4 & cic nhiét 45 khéc nhau tir 30 - 70°C trong 5 - 10
phiit ¢& bn dinh, sau d6 @ vé&i co chit casein & nhiét
dd twong img trong 10 phut rdi x4c dinh hoat tinh.
Két qua cho thdy khi tang nhiét 46 phan {mg tir 30 -
50°C hoat tinh protease ting tuyén tinh véi nhiét do,
va dat t8i vu & 50°C (0,63 U/ml) (Hinh 2). G 45°C
hoat tinh cfing dat rdt cao, 90% so v&i hoat tinh &
nhiét d§ 50°C. Khi nhiét dd ting 1én 60°C hoat tinh
protease ching QN6 giam manh xudng con 40% so
voi hoat tinh protease & nhiét do téi wu. O 70°C,
protease hoan toan bj bién tinh. Protease ching
Acinetobacter sp. QN6 hoat dong tdi wu trong
khoang nhiét d9 khd cac 45 - 50°C, thich hgp cho
nhidu (ing dung trong cdng nghiép.
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Hinh 2. Anh hwrédng cla nhiét d3 phan ¢ng dén hoat
tinh protease ching Acinefobacter sp. QN6.

P) bén nhigt

Tinh bén nhiét rét quan trong cho viéc ting dung
enzyme trong cong nghiép. P& nghién ctu tinh bén
nhiét cia protease ching Acinetobacter sp. QN6,
dich enzyme dugc 0 & cac nhiét d6 khac nhau tir 30 -
60°C trong 1 h, sau d6 dugc do hoat tinh. Protease
¢6 d% bén nhiét cao & dai nhiét d6 30 - 50°C (Hinh 3).
Sau 1 h 01 & nhiét d¢ tir 30 - 50°C, hoat tinh protease
ching Acinetobacter sp. QN6 kha 6n dinh, hdu nhu
khdng giam dang ké so voi hoat tinh protease cua
dich enzyme ban diu duge bao quan lanh (0,66
U/ml) (Hinh 3). Khi 0 djch enzyme & 60°C trong 1 h,
protease gin nhu bj bién tinh hoan toan, hoat tinh
protease giam manh chi con 2% so vo&i hoat tinh
enzyme dugce bao quan lanh. Nhur viy protease cia
ching Acinetobacter sp. QN6 kha bén trong khoang
nhiét d6 tir 30 dén 50°C. Enzyme nay c6 thé thich
hgp cho nhitng ting dyng cia nd trong cdng nghiép.
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Hinh 3. Anh hwéng cla nhiét d Ién do bén cla
protease ching Acinefobactersp, QNB.

T T T 1

pH tdi wu

M3i enzyme hoat ddng tdi wu & mot dai pH nhat
dinh, dé khao st pH moéi truomg phan (mg tdi wm,
h&n hgp phan {ing enzyme - co chét duge thuc hién &
c4c pH khac nhau tir 6 - 10. Khi tang dn pH tir 6 lén
7.5 hoat tinh protease chung Acinetobacter sp. QN6
tang rat manh va tuyén tinh cing véi pH méi trudng
phén ang tir 38% I€n cyc dai 100% & pH 7,5 (0,58
U/ml) (Hinh 4). Sau dinh pH t6i thich, hoat tinh
protease lai giam manh, & pH 9 hoat tinh chi cdn
25% so véi hoat tinh protease & pH tbi thich. Hoat
tinh protease tiép tuc giam khi pH tang va dén pH 10
chi con 19%. Protease ngoai bdo chung
Acinetobacter sp. QN6 hoat ddng tdt nhit & dai pH
trung tinh 7 - 7,5 (Hinh 4).
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Hinh 4. Anh hwéng ca pH phan (mg téi hoat tinh

protease chling Acinetobacfer sp. QNG

[4.]

Pj bén pH

pH méi trudng phan tng 1a mét yéu td anh
huéng Iém t&i 46 bén cila enzyme. Pé tim duge
khoang pH thich hgp cho viéc bao quan protease
chung Acinerobacter sp. QN6, dich enzyme dugce t
v6i dém néng do 100 mM & cic pH khic nhau
{(acetate: 4,0 - 5,0; phosphate: 6,0 - 8,0; Tris-HCI:
9,0) & 30°C trong 12 h, sau d6 dich 0 dugc xac dinh
hoat tinh,

Khi i protcase & pH 4 - 5, hoat tinh protease
gidm manh. O pH 4 hoat tinh protease con lai chi dat
36%, va & pH 5 dat 75% (Hinh 5) so v6i hoat tinh
protease cta dich khéng 4. O pH 6 - 7 hoat tinh
protease kha &n djnh khong thay dbi déng ké so voi
hoat tinh protease ctia dich enzyme khéng ¢ voi dém

Quyén Dinh Thi & Trin Thj Quynh Anh

(106 - 93%).  pH 8 - 9 hoat tinh protease giam
manh xudng cdn 18 - 44% so voi hoat tinh protease
ban ddu. Protease chiing Acinetobacter sp. QN6 cé
d6 bén cao trong méi trudmg pH trung tinh va acid
yéu, khong bén trong méi trudmg qué acid va kiém.
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Hinh 5. Anh huwéng cGa pH 1&n d6 bé&n cla protease
chung Acinetobacter sp. QNS.

Anh hwdng ciia ion kim loai

Ion kim loai ciing 1a mét yéu t6 anh huémg 16n
ti hoat tinh ciia enzyme, n6 c6 thé déng vai tro 1a
c4c chdt kim ham lam giam hoat tinh ciia enzyme,
lam enzyme bj bién tinh. Ngugc lai, ion kim loai
cling c6 thé kich hoat, lam ting hoat tinh xtic tic cia
enzyme. Tuy nhién, tic dung kich hoat chi gidi han &
ndng d6 nhat dinh, vuot qua giéi han ndy c6 thé lam
gidm hoat tinh clia enzyme.

Bang 1. Anh hwéng clia ion kim loai I&n hoat tinh clia protease.

lon kim loai Hoat tinh protease cén lai (%) & ndng d§ kim loai
2mM 4 mM 10 mM 20mM
K* 93 120 110 122
Na* 106 113 08 99
Mg®* 100 113 115 97
ca® 97 98 92 95
Zn® 97 98 74 75
cu® 83 70 50 24
Co®* 54 47 36 30
Pb** 45 1 2 0
Hg?* 17 2 0 0
EDTA 0 0 0 0
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Dé danh gi4 anh hudng ciia cac ion kim loai dén
hoat tinh protease cia chung Acinetobacter sp. QN§,
dich enzyme dugc 1 cing véi mudi cla cac ion kim
loai: K*, Na", Mg?", Ca®', Zn**, Cu®*, Co*', Pb**, Hg®
va EDTA ¢ 30°C trong 3 h véi céc ndng dd khac nhau
2 - 20 mM, sau d6 hoat tinh con lai cha enzyme dugce
x4 dinh. Két qua duge trinh bay & bang 1.

Céc ion K*, Na' va Mg”* kich thich protease va
lam ting nhe hoat tinh protease, lén t&i 22% doi voi
K*. Cdn Ca™ khéng anh huéng dang ké dén hoat

tinh protease chliing Acinetobacter sp. QN6. {(Bang 1).

Ion Zn** khéng anh hudng t&i hoat tinh enzyme &
ndng d¢ 2 - 4 mM, khi tang ndng d6 1én 10 - 20 mM
hoat tinh protease caa chiing QN6 giam xudng con
74% 50 vé&i dich enzyme khéng i vdi ion kim loai.

Khi tang din ndng 46 ion Cu®* tir 2 - 20 mM
hoat tinh enzyme ciing gidm din, & 20 mM hoat tinh
giam xudng cdn 24%. C4c ion Co™, Pb*, Hg®" kim
ham hoat tinh protease ngay & ndng d6 thip 2 mM,
khi ting ndng d4 1én 20 mM lam mét hoan toan hoat
tinh protease di v&i Pb** va Hg*".

EDTA, chit kim him dic trung cia céc
metalloprotease, (rc ché hoan toan protease ngay &
ndng do thip 2 mM. Nhu viy, c6 thé khing dinh
protease chuing QN6 thujc nhém metalloprotease,
Thuc t& nay 3 khang dinh lai nhimg nghién ciru vé
protease tir Acinetobacter chii yéu 13 metalloprotease
bi kim him b&i EDTA (Fricke, Aurich, 1989; 1992).

THAO LUAN

Cho t&i nay, rat it cong bé vé& protease ngoai bao
chiing Acinetobacter. Nam 1986, (Fricke et al,
1986) da céng bd chiing Acinetobacter cb hoat tinh
proteolytic sau khi nudi cdy & nhiéu mdi trudng khac
nhau. Hoat tinh enzyme ¢6 thé duge tim thdy & ca té
bao chat 1n trong thanh té bao (ciing nhur trong cic
mang ndi bao chét).

Pén nam 1989, (Fricke, Aurich, 1989) da tim
thdy mét proteinase hoa tan c6 thé phén hiy insulin
trong chit bao ciing nhu trong té bdo chit &
Acinetobacter calcoaceticus, mdt ching vi khuén
Gram am. Cic enzyme té bao chdt vA chdt bao c6

ciing kidu tc ché, pH tdi thich va khdi lugng phan tir,

Enzyme phidn huy insulin ching A. calcoaceticus
giéng nhr céc proteinase tuang ting & Escherichia
coli. Day 12 mét metalloproteinase véi pH tdi thich
trong khodng trung tinh va cé thé dugc tai hoat hoa
bang cac ion hoa tri hai sau khi bi trc ché EDTA,

nhung khdéng hoadn toan tring khép véi . moi
proteinase d2 md ta cia E. coli trong kiéu trc ché.

Metalloproteinase chit bao chinh cua té bao
chiing A. calcoaceticus c6 cAc tinh chit twong tr nhur
metalloproteinase chédt bao cia E. coli. Proteinase
chit bao cla A. calcoaceticus dirge tinh sach tir chét
bao bing tia ammonium sulfate, sic ky tuong tic ky
nuéc va sic ky tiéu didm thanh dang ddng nhét cua
enzyme trén dién di SDS véi mét hidu sudt thu hdi
6,7% va h¢ sé tinh sach 417 (Fricke, Aurich, 1992),
Enzyme ¢6 khdi lugng phan tir 108 kDa (loc gel)
hoac 112 kDa (dign di nguyén ban), va bao gom bén
tiéu don vi gibng nhau v&i khéi tugng phén tir 27
kDa (dién di SDS). Enzyme tinh sach ua phan hiy
polypeptide nhu glucagon va insulin. Cac protein lén
cling dugc chdp nhan lam co chét nhung voi mirc 46
thdp hon dang ké. Tét ca cac co chét tdng hop vai
tinh dgc higu trypsin, chymotrypsm elastase va
thermolysm déu khong bj cit. Bai vy enzyme mb ta
dugc goi 12 enzyme cat insulin ICP "insulin-cleaving
proteinase".

Codn alanine aminopeptidase (AAP) tir 4.
calcoaceticus 13 mdt cysteine protease phy thuc jon
kim loai gén vao mang té bao (Jahreis, Aurich, 1991).
Amino acid chloromethyl ketone 1a nhirng chét trc
ché dic hiéu cao clia enzyme. AAP bj uc ché ¢ pH
7,5 (pH tbi thich) bai su e ché dang hén hop. Mat
dang (rc ché canh tranh tao ra néu gia trj pH giam
xudng 6,2. Nguwoc lai, sy uc ché cia AAP boi
chloromethyl ketone din xuét tir cac co chét 1a dang
khéng thuén nghich & pH 8,25,

Nhu vy, ¢ thé néi protease ngoai bao ching
Acinetobacter sp. QN6 13 protease ngoai bao dau tién
thugc chi Acinetobacter dwge nghién ciru tinh chét
héa Iy, C6 thé tiép tuc tinh sach enzyme, nhin dong,
phin tich trinh ty, biéu hién gene ma héa protease
nay & E. coli holic P. pastoris trong cic nghién ciru
tiép theo.

KET LUAN
Protease dugc tinh sach so b bing 90% ethanol
va hiéu sudt thu hdi dat cao nhit (85%).

Nhiét do tdi thich 1a 50°C va enzyme bén & 30 -
50°C.

pH t6i thich 14 7,5 va enzyme bén ¢ pH 6 - 7.
K", Na', Mg™" déu kich thich nhe protease. Ca™*
khéng anh hudmg dang ké dén hoat tinh enzyme.
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Zn** chi gc ché protease ("7 nong do cao 10 - 20 mM.
Cu®, Co®™, Pb® va Hg™ uc ché protease ngay &
nbng dd thip 2 mM, trong d6 Pb* va Hg™ e ché
protease hoan tdan & ndng dé cao.

Chét tao gong kim EDTA kim hdm hoan todn
protease & ndng d¢ thip, cho thiy protease chung
Acinetobacter sp. QN6 thudc nhém metalloprotease.

_ Diy Ia protease ngoai bao chung Acinetobacter
dau tién duge xac dinh tinh chat héa ly.

Lot edm on: Cong trinh ndy dwoc hoan thanh véi sy
hé tro kinh phi cia d@é 13i nghién citu co ban 6-098-
06, “Nhan dong, phdn tich trinh tw gen mi héa
subtilisin tir chiing Bacillus sp., biéu hién proteinase
141 16 hop va nghién ciru tinh chdt héa Iy dinh hedng
img dung” ndam 2006 - 2007.
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SOME PHYSICOCHEMICAL PROPERTIES OF AN EXTRACELLULAR PROTEASE
FROM A MARINE BACTERIAL STRAIN ACINETOBACTER SP. QN6

Quyen Dinh Thi*, Tran Thi Quynh Anh
Institute of Biotechnology

SUMMARY

In a previous study, a microbial strain QN6 showing highest protease production among bacterial
strains isolated from marine samples was chosen for optimization of some culture conditions, The partial
sequence of 16S rRNA indicated that the strain belonged to the genus Acinetobacter, and was deposited
in GenBank with an accession number DQ640274 (Acinetobacter sp. QN6). To be applicable in the
industry, some most important physicochemical properties of the extracellular protease from the strain
Acinetobacter sp. QN6 were determined. The protease was purified preliminarily by using 90% ethanol
with a recovery yield of 85%. Optimal temperature and pH of this protease in the hydrolysis reaction of
1% (w/v) casein as the substrate was 50°C and 7.5, respectively. The enzyme had thermostability and pH
stability in a relative low range of 30 - 50°C and neutral pH range 6 - 7. Metal ions K*, Na* and Mg*"
sli%htly stimulated the protease activity. Ion Ca®* showed no considerable effect on protease activity.
Zn"" inhibited the protease only at the high concentration of 20 mM. Other metal ions including Cu™,
Co™, Pb* and Hg*" inhibited activity of the enzyme even at the low concentration of 2 mM. Pb** and
Hg®" inhibited completely at high concentrations. The chelator EDTA inhibited completely the protease
at the low concentration, it indicated that the extracellular protease of the strain Acinetobacter sp. QN6
belonged to metalloprotease. This protease was the first extracellular protease from Acinetobacter genus,
which has been ever reported.

Keywords: Acinetobacter sp. QN6, detergents, metal ions, optimal pH, physicochemical properties,
protease, solvents, optimal temperature
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