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TOM TAT

Tir cAc mAu nudce bién tai cic viing khéc nhau, 35 ching cé hoat tinh protease da dugc phan lap,
trong d6 chung cé ky hi¢u QN6 sinh tbng hep protease cao nhét (0,633 U/ml). Trinh ty phén doan 168
rDNA cia ching QN6 cho thdy ching ndy thudc chi Acinetobacter, vi duge ding ky GenBank
DQ640274 (Acinetobacter sp. QN6). Mot s6 diéu kign thich hgp cho sinh truémg va sinh téng hop
protease clia Acinetobacter sp. QN6 di dugc xc dinh. Sinh trudng cia ching QN6 dat ti thich (ODgy
m: 3,9) sau 48 h nudi cly & 30°C trong médi trudng LB pH 7,0 bd sung 20% (v/v) nude bién. Protease
ngoai bao dugc sinh téng hop cao nhét sau 28 h nudi cdy (0,51 U/ml). Lactose va cac ném men 1A cic
ngudn carbon tét nhét cho ¢a sinh truémg 1in sinh tng hop protease (ODgoo m: 3.2 va 0,433 U/ml, va
ODgoo am: 3,6 2 0,509 U/ml, tuong ¢ng). Ngudn nitrogen 8t nhit dé sinh truémg vA sinh tdng hop
protease la peptone, ODego oyt 3,5 v2 0,359 U/ml. Nhiét d¢ t6i thich cho sinh trudng va sinh tdng hop
protease 12 30°C v&i ODgoo i 3,3 va 0,387 U/ml. pH tbi thich cho sinh truémg 13 6,5 trong khi cho sinh
tdng hop protease 13 7,0 (0,441 U/ml). BS sung 4% (w/v) casein 13 18t nhét cho sinh trrdng (ODgpo nt

4,8) trong khi 1% (w/v) casein 14 t5i thich cho sinh tdng hgp protease (0,613 U/ml).

Tir khéa: Acinetobacter sp. QN6, cde yéu té méi trucmg, protease, sinh tong hop, sinh truomg

MO PAU

Protease 14 mft nhém enzyme thiy phin protein
duge (mg dung réng rai trong nhidu linh vuc. Trong
cong nghiép thyc phdm va thirc 4n gia siic, protease
dugc sir dung dé san xudt pho mat tr stta (Mohanty
ef al., 1999), nudc gidi khat gidu protein (Rao et al,
1998), ché bién thjt c4 (Pham Thj Trén Chéu, 1993),
san xuft thirc #n gia stc gidu dam (Hoffman, 1974;
Ghazi et al., 2003), san xuét bia, nwéc mém (Pham
Thi Tran Chau er al, 1991; Kristinsson, Rasco,
2000). Trén thé giéi, nganh cong nghigp san xut xa
phong vi cac chét thy rira sir dung t6i 50 - 60 ngan
t4n protease m&i nam (chi yéu 13 protease kidm).
Ngoai ra, protease cling dugc sir dung nhiéu trong
cong nghiép thudc da (Riffel, Brandelli, 2002), san
xuit my phdm, y hoc va céng nghiép xir 1y ric thai.
Protease dugc coi 14 mét trong ba nhém enzyme
cong nghiép 1én nhit, chiém 60% tdng lugng
enzyme trén toan thé gisi (Rao et al., 1998).

Protease con tham gia vao nhiéu qu4 trinh sinh
Iy phirc tap clia t& bao, md, co quan dén co thé.
Ching dugc phén bd rong rii trén nhiéu déi tugng tir
dong vat (Sielecki et al, 1991; Mohanty ef al,
1999), thye vit (Schechler, Berger, 1967; Lé Dic
Ngoc ef al., 1996; Braudo et al., 2001; Kaul et al.,
2002) cho tdi vi sinh vit (Rao er af., 1998). Trong d6,

protease tir vi sinh vit duoc nghién ctru nhidu nhét
dé san xuit & quy mé thwong mai. Viéc sir dung
protease tir vi sinh vt c6 nhiéun loi ich nhir téc dd
sinh san nhanh, dé nudi céy, sinh trudng dugc trén
nhidu ngudn co chit ré tidn, d& kiém nhu cic phé
ligu, phé Phém (Nguy&n Thi Thao, Quyén Pinh Thi,
2004). Pong thoi, qué trinh tach chiét, ché bién cac
enzyme tir vi sinh vit kha d dang, hidu sult thu hdi
va lgi nhudn cao.

Viét Nam 14 mdt nude ¢é khi hdu nhiét 4&i véi
b bién dai hon 3000 km, ddy 13 mdt tiém ning rdt
16n dé khai thac va sir dung c4c vi sinh vt bién. Tuy
nhién, cho t&i nay nhirng nghién ciru vé& protease tir
vi sinh v4t bién con rét han ché va it dugc quan tdm.
Xuét phat tir thyc té nay, ching tdi da phan lap va
tuyén chon c4c chiing vi sinh vat c6 kha ning sinh
téng hop protease méi va nghién ctru anh hudng cia
diéu kién nudi cdy dén sinh tdng hop protease va
danh gi4 tinh chét Iy hoa.

VAT LIEU VA PHUCONG PHAP
Nguyén li€u

MAu nuéc bién duge My tr cac ving bién khac
nhau: B Son (Hai Phong); Ha Long, Bai Chéy, Tra Co
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(Quang Ninh); Nha Trang; Cira Lo (Nghé An); Tién
Hai (Ha Tinh) v Viing Tau.

Té bao E. coli DH5a (Invitrogen), vector
pTZ57R/T (Fermentas) dugc sir dung dé nhan dong.

Méi trudrng nudi cly

Méi truémg LB: 1% (w/v) NaCl,; 0,5% (w/v) cao
ndm men; 1% (w/v) peptone, pH 7, khir tring. Méi
trudmg LBS 1a méi truémg LB c6 bd sung 20% (v/v)
nuée bién. M6i trudmg thach duge bd sung 2% (w/v)
agar.

Héa chit

Céc héa chit ding trong thi nghiém dugc cung
cAp tir cic hang héa chit khac nhau: tryptone (An
P§); cao nim men (Biorad, M¥); casein (Sigma, M%),
proteinase K, EDTA, sodium dodecylsulfate,
chloroform:isoamyl alcohol (24:1) (Merck, Puc),
Tris-base (Promega), PCR master mix, EcoRI,
Hindlll (Fermentas, Litva); T4-ligase (Biolabs, M¥);
agarose (Q-biogene). Cic mudi ion kim loai, tyrosine,
Folin-Ciocalteau va cac loai héa chét khic déu &
dang tinh khiét.

Cip mbdi 9F (5-AGA GTT TGA TCC TGG
CTC AG-3") vad 926R (5'-CCG TCA ATT CCT TTR
AGT TT-3) dugc sir dung dé khuéch dai phan doan
16S rDNA cta vi khudn.

Phén lip

M3u nuéc bién duogc khuéy déu, sau d6 1 ml
nuée bién duoc pha loding 1:10' - 10° v6i nude cét
khir tring. Mét tram pl dung dich pha lofing & céc
néng d¢ khic nhau dugc trang trén dia thach LBS.
Sau 24 - 48 h 1 & 30°C, nhiéu dang khudn lac xuft
hién trén dia thach. Céc khuén lac moc riéng r& dugc
nuéi trong 2 ml LBS & 30°C, lic 200 vong/phut
trong 24 h. Mgt tram pl dich nudi cdy pha losing
1:10° duge trang trén dia thach dé chon khudn lac
thuan khiét khong nhiém va thi nghiém dugc lap lai
cho téi khi trén dia thach chi xudt hién mot dang
khuén lac duy nhét. Cuéi cing, khuén lac nay dugc
nudi lic trong 2 ml LBS qua dém & 30°C va bao
quén voi 75% (w/v) glycerol & —80°C.

Pinh tinh protease

Sau khi nudi lic 200 vong/phut 24 h & 30°C
trong mdi trudmg LBS, dich ndi sau ly tim loai bo
¢in t& bao duge nho 1én dia thach chira 0,5% co chét
casein va 2% agar va (024 h & 37°C. Pia thach duge
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nhudm hoat tinh nhu di duegec md ta trudc day
(Nguyén Thj Thao, Quyén Dinh Thi, 2004). Vong
phén giai protein s& xuat hién mau sdng hon so véi
mbi trudng xung quanh.

X4éc dinh hoat tinh protease

Hoat tinh protease dugc xéc dinh theo phuong
phép Anson cai tién 42 m6 ti trudc ddy (Nguy&n Thi
Théo, Quyén Pinh Thi, 2004). Protease xuc tic phan
img thiy phén co chét casein d2 bj bién tinh tao thanh
c4c san pham héa tan trong trichloroacetic acid (TCA).
Phosphomolibdic acid va phosphoolframic acid trong
thudc thir Folin-Ciocalteau phan {mg véi gbc tyrosine
(Tyr) va tryptophan (Trp) trong phén tir protein tao
thanh phirc chit mau xanh da trdi hip thu cyc dai &
bude séng 750 nm. Qua d6, kha n3ng phin giai
polypeptide ciia protease c6 thé dugc xac dijnh thdng
qua ham lugng Tyr va Trp.

Mt don vj hoat tinh dugc dinh nghia 1a lugng
enzyme trong didu Kkién tiéu chudn, sau 1 phat phan
giai protein tao thanh cac san phim hoa tan trong
TCA cho phan Gmg mau véi thudc thir Folin-
Ciocalteau tuong g v6i 1 umol tyrosine.

Nhién déng phin doan 16S rDNA

Pé khuéch dai phan doan 16S rDNA, 50 pl hdn
hop phan img PCR dugc pha ché bao gbm 25 pl
PCR master mix; 1 pl DNA khu6n; 1 pl 50 uM mdi
xudi (9F); 1 pl 50 pM modi ngugc (926R); 22 ul H,O
vl triing. Phan (ng duge thire hién theo chu trinh:
94°C/5’; 25 chu ky: (94°C/1', 47°C/1', 72°C/1'Y;
72°C/7.

DNA téng sb tir ching QN6 va plasmid tir vi
khudn E. coli DHS50 duge tach chiét va tinh sach
theo c4c phuong phép cai bién (Sambrook, Russell,
2001). Plasmid DNA dugc gin dinh va cit han ché
theo chi din ciia nha san xuit. Dung dich gin dinh
dugc bién nap vao t& bao kha bién E. coli DH5x theo
phuong phép bién nap shock nhiét CaCl, d3 mé ta
trude ddy (Quyén Binh Thi et al., 2005).

Phin tich trinh ty 16S rDNA

Trinh tr phin doan chén 165 rDNA trong
plasmid t4i t& hop dugc xac dinh theo phuong phap
Sanger sir dung mdy doc trinh ty ABI Prism 3100
Avant Genetic Analyzer (M¥). Sau dé trinh tu
nucleotide cia doan 16S rDNA dugc so sanh vdi dif
ligu trong GenBank sir dung phin mém DNAStar dé
xdc dinh tén chitng QN6.
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Khio sit mjt s§ yéu t§ anh hwdng 1én sinh tdng
hop protease

Ding thii sink truwéng

Ching QN6 dugec nubi lic & 30°C, 200
vong/phiit trong méi trudng LBS va miu duge thu &
cic thdi diém khic nhau & x4c dinh hoat tinh
protease vi mit d té bao.

Ngudn carbon, nitrogen

Pé x4c dinh nguon carbon thich hop, ching
QN6 dugc nudi lMc 28 h & 30°C, 200 véng/phut
trong moi trudmg LBS, nhung 0,5% (w/v) cao ndm
men dugc thay bing mét trong cic ngudn carbon:
tinh bt khoai tay, lactose, glucose va sucrose.

Pé khio st mdt s6 ngudn nitrogen, ching QN6
durge nudi lic 28 h & 30°C, 200 vong/phut trong mbi
trudng LBS vi 1% (w/v) peptone dugc thay bing
mét trong céc ngudn nitrogen: casein, cao thit, urea
va NH4NO3.

Nhi¢t &, pH méi trweomg nubi cdy va n&ng dg co
chidt cam img

Ching QN6 duge nudi lic 28 h & mét sb nhiét
4% khic nhau 28, 30, 37°C, hoiic 40°C, 200
vong/phit trong mdi trudng LBS, dé x4c dinh nhiét
46 nudi cdy tbi wu. D& khao st pH nuéi cy téi w,
ching QN6 dugc nudi Hic 28 h & 30°C, 200
vong/phat trong mdi trudng LBS voi cac pH khac
nhau 5,5; 6; 6,5; 7; 7,5; 8 va 8,5. DBé x4c dinh ndng
9 co chit cAm ung thich hgp, ching QN6 duge nudi
lic 28 h & 30°C, 200 vdng/phit, pH 7 trong méi
trrdmg LBS c6 bd sung casein véi cac ndng do khéc
nhau 0,2; 0,5; 1; 2; 3 va 4% (w/v).

KET QUA VA THAO LUAN
Phéin lip va dinh tinh protease

Tir cac miu nuéc & cic ving bién khac nhav, 48
chang duge phan 14p trén méi truomg thach LB ¢6 bd
sung 20% (v/v) nuéc bién. Dé khao sét kha ning sinh
tbng hop protease, 50 ul dich ndi cua dich nubi cly 48
chiing phén 1ap duqc nho trén dia thach chia casein.
Nhitng chiing sinh téng hop protease ngoai bao s&
xuét hién vong thiy phan co chit casein Xung quanh
gieng thach chira dich ndi nuéi cdy sau khi nhudm
bé’mg Coomassie Brilliant Blue (Hinh 1). Két qua cho
thay cé 35/48 (73%) chung sinh téng hop protease
ngoai bao. Trong d6, c¢6 10/48 (21%) ching sinh téng

hop protease cao (+++), 11/48 (23%) ching & muic
trung binh (++), 14/48 (29%) ching c6 hoat tinh
protease thip (+) va 13/48 (27%) chung khéng sinh
tong hop protease ngoai bao.

Trong nhitng ching cé heat tinh protease cao,
chiing QN6 (Hinh 1) dugc tuyén chon dé nudi ciy,
dinh tén va d4nh gia anh hudng cia mot sé yéu té
1én hoat tinh protease.

Hinh 1. Hoat tinh protease clia mdt sb vi sinh vat
bién QNS5, QN6, QN4, FBC3 va TH1.

Phin tich trinh ty 16S rDNA

A

Hinh 2. Dién di a8 san phdm PCR véi khuén DNA
tach chiét tr QNG (1A); sén phim cit kiém tra
plasmid tlr khudn lac bding 2 enzyme han ché EcoRl
va Hindlll (1B); M: DNA marker 1 kb.
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DNA tdng sé ching QN6 dugc sir dyng lam
khuén dé khuéch dai phin doan 16S rRNA voi clip
mdi 9F va 926R dic higu dugc thiét ké dya trén trinh
tir bio tha & hai déu phén doan 168 rDNA vi khuén.
San phdm PCR (Hinh 2A) 12 mot bang DNA don, 18
nét kinh thuwrée khodng 900 bp, phi hop véi kich
thuéce tinh todn ly thuyeét.

San phdm PCR c6 dau 3'-dA duge gin dinh vao
vector pTZ57R/T mé& vong cé ddu 3'-dT, kich thuéc
2986 bp do T4-ligase xtc tac. Hon hop phan ing gin
dinh dugc bién nap vao té bao E. coli DHS5a. Khun
lac mang plasmid tai t& hop duoc nhén biét bing
phuong phdp sing loc xanh/tring. Sau d6, plasmid
t4i t& hgp tir khudn lac mau tring dugc tach dya trén
nguyén tic bién tinh DNA bing kiém va héi tinh
chon loc DNA plasmid sau khi trung hda dung dich.

Plasmid mang phin doan chén sau khi tinh sach
duge cit kiém tra bing 2 enzyme han ché EcoRI va
HindIIl (vector pTZSTR/T chira diém cit cia 2
enzyme han ché nay), va chay trén gel agarose. Trén
dién di db, mét bang DNA kich thuéc khodng 3000 bp
tuong duong véi vector pTZ57R/T, mét béng cd kich
thudc khoang 700 bp va mét biing 200 bp xuét hién
(Hinh 2B). Hai bing ndy tuong duong vdi doan gen
168 rRNA va doan gen nay c6 diém cit cha mét trong
hai enzyme han ché trén.

Abat
QN6
Aci1
Aba2
Aci3
Aci2
Aba3
Abad
Aba6
Abab
Aan

Dinh tén chiing

06

Nucleotide Substitutions (x100)

Hinh 3. M6i quan hé di truyén clta chiing QN6 dugc
phan ip tai Viét Nam véi cde chiing dai dién GenBank
qua phén tich trinh ty nucleotide doan 16S rRNA.
Abal: A, baumannii AY738399; QN6: ching dang
nghién clru; Acil: Acinefobacter 793446, Aba2: A.
baumnannii AB109775, Aci3: Acinefobacter sp. J6
DQ451095; Aci2: Acinetobacfer  VHS-B3-19
DQ394933; Aba3: A. baumannii Ay738400;, Abad: A.
baumannii Z93435; Aba5: A. baumannii X81667; Abas:
A. baumannii X81660; Aan: A. anitracus U10874,
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Phin doan 168 rDNA cia ching QN6 trong
plasmid t4i t§ hgp tinh sach dugc doc trinh ty theo hai
chidu xubi va nguge, tir 6 suy ra trinh ty phén doan
165 rRNA cna ching QN6. So sanh trinh tir phén
doan 168 rDNA véi dit liéu GenBank cho thdy muac
d¢ twrong ddng ciia ching QN6 véi cac ching thude
chi Acinetobacter tir 97,0 dén 99,5%: Acinetobacter
sp. J6 (DQ451095) 99,5%, A. baumannii (DQ451095)
99,5%; Acinetobacter sp. VHS-B3-19 (U10874)
99,1% (Hinh 3). Viy ching QN6 thudc chi
Acinétobacter, trinh tir doan gen 168 rRNA clia chung
QN6 dugc dang ky trén ngln hiang gen v6i mi s0
DQ640274 va duge 3t tén 1 Acinerobacter sp. QN6.

Péng thai sinh trwéng

Dé danh gi4 téc 40 sinh truéng va kha ning sinh
tdng hop protease ngoai bao, ching QN6 dugc nudi
lic 96 h & 30°C.

Mit 45 té bo ching QN6 ting nhe trong thoi
gian tir 0 - 8 h (ODgz0nm 8 h: 0,27) va gin nhur khong
sinh protease (Hinh 4). Sau d6, t& bio ting manh
theo pha log tir 8 - 28 h, diic tnmg ciia pha nay 1a sb
lugng té€ bao ting theo ham log déng thdi kha nin
sinh tbng hgp protease ciling ting manh. Lugng t&
bao ting cyc dai va dat pha cin bing tir 28 - 56 h,
dac tnmg cia pha ndy 13 s lugng té bao gin nhu
khéng ting, khéng gidm. Hoat tinh enzyme cao nhit
dat dugc tai thoi diém 28 h (0,51 U/ml), trong khi d6
mét d0 t& bao cao nhit img v&i thoi diém 48 h
(ODgz00m: 3,9). Diéu ndy chimg tb hoat tinh protease
chiing QN6 cao nhit & pha cudi pha log va n dinh &
pha c4n bing. Sau 56 h nudi cdy, sé lugng té bao
giam dan va bit diu di vao pha suy vong, hoat tinh
protease cling gidm theo. Nhu viy, kha n#ng sinh
tdng hop protease cila chung QN6 gin nhu song
song vai tc 9 sinh truémg cia té bao.

Anh huéng ciia ngudn earbon

Pé x4c dinh anh huéng ctia ngudn carbon dén
sinh tn.rbng va kha ning tong hop protease cua chiing
QNS, dich té bao dwrgc nusi cly trén méi trudng LBS,
trong 46 cao nim men dugc thay thé bing mét sb
nguon carbon khac nhu tinh bt khoai tiy, glucose,
sucrose hojic lactose. Mat do t& bao cao nhét & mdi
trrémg tinh bt khoai tdy (ODsognn: 3,6) song hoat tinh
protease ¢ mbi trirdng nay khéng cao (0,30 U/ml), so
vGi m6i trudng cao ndm men (0,51 U/ml) (Hinh 5).
Trén méi trudmg glucose va sucrose mat d té bao dat
it nhit (ODgonm: 1,9 va 2,3), t& bao vin phat trién
nhung hoat tinhk protease gin nhu khéng ¢, chimg td
glucose va sucrose ¢d th% @i trc ché sinh téng hop



Tap chi Cong nghé Sinh hoc 5(2): 187-196, 2007

protease cia chiing QN6. O mai trudmg lactose mét do
té bao va hoat tinh gin tuong duong véi mdi trudmg
cao nAm men. Nhu vy lactose v& cao nim men la
ngudn cung cp carbon thich hgp cho ca sinh trwémg
va sinh tAng hgp protease ciia chiing QN6

Anh hurdng ciia ngudn nitrogen

Pé xac dinh anh hudng caa ngudn nitrogen dén
sinh trudng va kha nang sinh tng hop protease ciia
ching QNG6, dich t& bao dugc nuéi cly trén méi
trudmg LBS, trong d6 peptone duge thay thé bing
mot sb ngudn nitrogen khac nhur cao thit, casein,
urea v4 ammonium nitrate. & méi trudmg c6 ngudn
nitrogen 12 peptone mét dd té bao va hoat tinh

protease 12 cao nhét (Hinh 6). Trong mdi trudmg
casein hoat tinh va s lugng t& bao khéng cao, giam
cdn 40% so v&i peptone, dbi v&i moi trudmg cb
ngudn nitrogen 14 cao thit hoat tinh giam con 83% so
véi peptone. Ngudn nitrogen 14 ammonium nitrate va
urea khéng thich hop cho sinh trudng va sinh tdng
hop protease ching QN6, m4t 85 t& bao khong ting
so voi ty 18 tiép gidng ban diu (ODgyomm: 0,03) va
khéng sinh tdng hop protease.

Viy, sau khi nghién ciru anh huémg ciia mét s8
ngudn nitrogen va carbon dbi voi ching QN6, két
qua cho thdy méi trdng LBS 14 thich hop nhét dbi
véi ca sinh trudng va sinh téng hgp protease cua
chung QN6.
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Hinh 5. Anh huéng ctia ngudn carbon I&n téc d6 sinh tredng (1) va sinh téng hop protease clia chiing QNG
(). TBKT: tinh bt khoai tdy; GLU: glucose; SCR: sucrose; LCT: lactate; CNM: cao nfim men.
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Hinh 6. Anh huéng cia ngudn nitrogen 1&n téc d6 sinh trudng () va sinh tdng hop protease clia chiing QN6
(). PTN: peptone; CTT: cao thit; CSN: casein; ANT: ammonium nitrate; URE: urea.

Anh hwing ciia nhiét d) nudi cly

D¢ nghién ciru anh hudng cia nhiét d§ dén sinh
trudng va sinh tng hop protease ctia vi khun QNG6,
dich t& bao dugc nudi ce"iy & céc nhiét d6 khac nhau.
Két qua cho thiy, chiing phat trién t6t trong khoang

nhiét 3§ 28 - 30°C (Hinh 7). Khi ting nhiét 46 1én
37°C hoat tinh va sé lugng té bao giam manh con
56% so véi & 30°C, & 40°C giam con 27%. Nhu vay,
giai nhi¢t 49 sinh trudmg cia ching QN6 hep, la
chiing wra 4m.
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Hinh 7. Anh hwdng clia nhiét 4 (°C) nudi cdy Ién tdc & sinh trudng (O) va sinh téng hep protease clia chiing

QNS (E).

Anh hwéng ciia pH mbi trudng nudi cdy ban diu

Dé danh gia anh hudng clia pH méi trrémg nudi
cdy ban diu ¥n sinh truong va sinh téng hop
protease ciia ching QNG6, dich t€ bao dugc nudi cay
trén méi truvong LBS & nhiét 46 30°C véi cic pH
khéc nhau tir 5,5 - 8.
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Chiing QN6 khi nudi trong mbi trudng pH 7,0
cho hoat tinh cao nhét 0,44 U/ml, nhung mét d6 té
bao cao nhit & pH 6,5 (ODgz nw: 3,8) (Hinh 8).
Trong khoang pH 6 - 7 téc d6 sinh trudng va hoat
tinh protease ching QN6 thay dbi khéng nhiéu.
Trong moi truémg pH 8, hoat tinh protease giam
manh con 50% so v6i pH tdi wu, mét d6 t& bao ciing
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giam coén §5%.
Déi véi pH 5,5 hoat tinh protease gidm cdn 68%.

protease tt trong dii pH trung tinh va hoi acid, &
méi trudmg kidm chung kém phat trién va sinh tdng

Nhu vdy, ching QN6 sinh truéng v sinh tbng hop hop protease cling gidm manh.
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Hinh 8. Anh hudng ctia pH nudi cdy 1&n sinh treéng (O) va sinh tng hop protease cla ching QN6 (A).

Anh hwéng ciia ndng 44 co chét cim ing

Nhiéu chimg vi sinh vt chi sinh enzyme cam img
khi méi trrdmg nudi chy c6 mat cha co chit cam img &
ndng dd nhét dinh. Tuy nhién, néu ndng do co chit cam
{mg qua cao ciing c6 thé rc ché sinh tdng hop enzyme
ciia vi sinh vét. ‘

Dé xac dinh ndng dd co chat thich hgp, ching
QN6 duge nudi cdy trong méi trudng cé bd sung co
chét casein vi cdc ndng d¢ tir 0,2 - 4% (w/v). Két
qua cho théy khi bd sung casein néng da tir 0,2 - 1%,
hoat tinh protease ting tuyén tinh cing véi ndng 48
co chit cam (mg, ddng thai tde do sinh trudng cua té

bao cling ting (Hinh 9). Kha nang sinh téng hop
protease cao nhit trong mdi trudmg c6 bd sung 1%
casein, hoat tinh protease ting 139% so vé&i mbdi
trudpng khong bd sung casein, mat d¢ té bao ting
122%. Khi ting ndng 4 co chét cam tmg tr 2 - 4%
mit d6 t& bao van ting nhung hoat tinh protease da
bit diu giam. & méi trudng chira 4% casein mat d
té bao tang 1én 150% nhung hoat tinh protease lai
gidm con 42% so v&i mdi trudmg khéng cd casein.
Nhur vy, bd sung casein nc’ing dd 1% la thich hgp
cho qua trinh sinh protease cao nhit, con véi ndng
dd co chit cao hon né s& irc ché sinh tdng hop
protease ciia chiing QN6.
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Hinh 9. Anh hudng cla ndng 88 co chat cam (ng Ién tdc dd sinh trdng () va sinh tong hop protease cla ching

QNG (A).
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THAO LUAN

Cho t&i nay, rat it cong bd vé protease ngoai bao
ching Acinetobacter. Cong trinh duy nhit 13 cia
Fricke et al. vao nhitng ndm 90 (Fricke et al., 1986;
Fricke er al., 1987; Fricke, Aurich, 1989; Fricke,
Aurich, 1992; Fricke et al., 1995) v sau d6 it ai
nghién cire protease coa chi Acinetobacter. Nim
1986, Fricke et al. d3 cong bd ching Acinetobacter
calcoaceticus ¢6 hoat tinh proteolytic sau khi sinh
trudéng & trong nhidu mdi tn.rémg khac nhau. Hoat
tinh enzyme cé thé dirge tim thdy & ca té bao chét I1&n
trong thanh té bao (ciing nhu trong cdc mang ndi bao
chét).

Hoat tinh proteolytic cao nhét cé thé dugc phét
hién trong qud trinh chuyen tir pha sinh trudng
logarith sang pha cén bing va trong pha cin bing
sém, twong img. Trong mdi trudmg nudi cdy hoat
tinh proteolytic chi ¢6 mat & pha cin bing muén.
Hoat tinh nay khéng bén va bi giai phéng béi qud
trinh ty thiy phin cda té bao. Nong d6 ngudn
nitrogen (NH,") trong méi trudmg (cing véi acetate
l4m ngudn carbon) anh huéng t6i céc hoat tinh
proteinase cia té bao (Fricke et al, 1986). Khi
nitrogen bi gi&i han, hoat tinh proteolytlc ting manh
trong pha cin bing. Bleu dé pH caa hoat tinh
azocaseinolytic trong té bao chat gln gibng nhu cha
thanh t& bao (pH t8i thich nim gitta 7 va 9). Sy tre
ché timg phdn cta hoat tinh proteolytlc trong té bao
chét cling nhur trong thanh té bido cb thé gxémh duqc
bai cac thé \rc ché serine proteinase. Céc thé frc ché
cia thiol- va metalloproteinases khong cé higu img
nay.

Céc hoat tinh protease khac nhau dugc tim thiy
& phin mang cua chiing Acinetobacter calcoaceticus
nudi trong mdi trudmg acetate-NH4" cho t&i pha can
bing sém. Sau khi pha v& t& bao bing co hoc hojc
enzyme vi phin doan mang qua thang mit d&f
sucrose, hoat tinh & mang ngodi cao hon & mang té
bao chét. Su dung azocasein va p-nitroanilide tong
hop 1am co chét, Fricke vé dong tac gid (1987) tim
thdy hoat tinh protease rat thdp & cac phin doan
khoang giita. Tuy nhién, ciéc phin doan ndy chia
mét hoat tinh aminopeptidase ddng ké ma khéng c6
mit & chc mang bao té bao. Hoat tinh peptidolytic
trong c4c mang khoang giira ciia céc vi khudn gram
dm chua duge nghién ciru trude do.

KET LUAN

Tir cac miu nuée bién tai cac ving khac nhau,
35 ching cd hoat tinh protease di dugc phén lip,
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trong d6 ching c6 ki hiéu QN6 sinh téng hop
protease cao nhat (0,633 U/ml).

Trinh tr phén doan 16S rDNA ciia ching QNé
nay dugc x4c dinh, dinh tén 12 Acinetobacter sp.
QN6, dugc ding ky trong GenBank véi mi sb
DQ640274,

Mot s8 diéu kién thich hgp cho sinh truéng va
sinh tdng hgp protease ciia Acinetobacter sp. QN6 di
duge xdc dinh: a) Mbi trudng LB ¢6 bd sung 20%
nuée bidn v 1% casein; b) Thoi gian nudi cdy 28 h,
nhiét 45 30°C, pH méi trudng 7,0.

C6 thé noi, ddy 12 mdt trong nhig céng trinh
dAu tién nghién ctru v& hoat tinh protease ngoai bao
chi Acinetobacter.

Lo cdm on: Cdng trinh nay dupc hoan thanh vdi s
hé trg kinh phi cia dé tai nghién ciku co bén 6-098-
06, "Nhdn dong, phdn tich trinh tr gen md héa
subtilysin tir chung Bacillus sp., biéu hién proteinase
141 16 hop va nghién cieu tinh chdt héa Iy dinh hudng
teng dung” ndm 2006 - 2008.
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OPTIMIZATION OF SOME CULTURE CONDITIONS FOR A MARINE BACTERIUM
ACINETOBACTER SP. QN6 PRODUCING PROTEASE

Quyen Dinh Thi’, Tran Thi Quynh Anh, Nguyen Thi Thao

Institute of Biotechnology

SUMMARY

From seawater samples in different sea sites of Vietnam, 35 marine strains indicating protease

activity were isolated. Among them, the marine strain QN6 was the best protease producer (0.633 U/mi).
Nucleotide sequence of 168 rDNA of the strain QN6 showed that this strain belonged to Acinetobacter
genus and deposited in GenBank with the accession number DQ640274 (Acinetobacter sp. QNG6).
Several culture conditions for cell growth and protease production of the strain Acinetobacter sp. QN6
were determined. The cell growth of the strain QN6 exhibited maximum (ODyggg o 3.9) after 48 hours of
cultivation at 30°C in LB medium pH 7.0 supplemented with 20% (v/v) of seawater. The extracellular
protease was produced highest after 28 hours of cultivation (0.51 U/ml). Lactose and yeast extract were
the best carbon sources for both cell growth and protease production (ODgg 0t 3.2 and 0.433 U/mi, and
ODggo am: 3.6 and 0.509 U/ml, respectively). The best nitrogen source for cell growth and protease
production was peptone, ODggg om: 3.5 and 0.359 U/ml. The optimal temperature for cell growth and

* Author for correspondence: Tel: 84-4-7568260; Fax: 84-4-8363144; E-mail: guyen@ibt.ac.vn

195



Quyén Pinh Thi et al.

. protease production was 30°C with ODggy, o 3.3 and 0.387 U/ml. The optimal pH for cell growth was pH
6.5 while for protease production was pH 7.0 (0.441 U/ml). The addition of 4% (w/v) of casein was
optimum for cell growth (ODgy om: 4.8) while 1% (w/v) of casein was the optimum for protease

preduction (0.613 U/ml).

Keywords: Acinetobacter sp. QN6, cell growth, culture conditions, protease production
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