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TOM TAT

Trong nghién ¢u nay nlingdiéu kién nuéi dy téi vu cho sinhdng hyp uricase ga ching
Pseudomonas putidaN3 da dugc danh gia. Kt qua chi ra ing nhit do 30 °C, pH mdi trong
bandau 8, Hc do lac 250 vong/phat, #i gian nudi dy 48 giv 1a cin thiét cho ching CN3 sinh
uricase i da. Axit uric 0,5 % la 6 chit cam (ng ©t nhit, glucose 0,5 % va cadm men 0,3 %
la ngbn cacbon va nit t5t nhit cho sin sinh uricaseit P. putidaCN3. Ching P. putidaCN3
lén men trongtiéu kién nudi dy ti wu trén thét bi 18n men 5 L &n sinh uricase c6 hbdo tong
1,21 U/ml, hat d6 riéng 1,33 U/mg trong i gian ngin chi 30 gi, vi vy ching nay c6 #m
nangung ding cao.

Tir khod:diéu kién nudi dy, Ién menPseudomonas putidaricase.

1. MO PAU

Uricase & Mt enzyme 6xy hoduoc tng ding chi yéu cho héa sinh 1am sangnmét chi
thi chin doandé xacdinh ham trong axit uric trong mau vaudc tiéu. Ngoai ra né coduoc
dung nhr thudc dé ngin ngra vadiéu tri bénh gout, bi chang li giai khdi u va ndt sb bénh i
loan tang cao axit uric mau. Uricase cbakhing lam gim 50 % axit uric mauw nguoi trong
vong chradén 24 giv va kio vé tét hon cho thin chbng lai soi than so Wi nhitng thubc khac nie
allopurinol. Tréc day uricaseduoc sin xuit tir ndi tang aia dong Vat c6 vi. Tuy nhién dous
phtc tap trong qué trinh chi rat va tinh gch uricasett dong thrc vat da thicday sy phat trén
nhitng nghién ¢u va $n xuit uricase & cac vi sinh gt (VSV) nhr vi khudn (VK), nim men,
nam moc.

O nhiing VSV khac nhaugdhg hyp uricasedugc diéu hoa lyi thanh pln cia méi trong
sinh trong, kh nang phan hy axit uric, ding nhr viéc ar dung axit uric cho sinh tdng va lam
chit cam ang. Sr tao thanh uricaséduoc diéu khién boi co ché kiém soat i ca hai ngwn nito va
cacbonAnh hrong aia ngwn cacbon va nitlén sr tao thanh uricase VSWA duoc nghién éu
boi mot sb tac gi [1, 2, 3]. Yazdi, Lotfydd nghién ¢u xacdinh nhiét d6 va pH 6i uu cho én
sinh uricase VSV [2, 3].
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Pseudomonas putidaN3 la ching VK c6 khi nang sin sinh nrc d6 cao enzyme uricase
ngaai bao trong thi gian ngin nénda duoc tuyén chon. Trong nghién @u nay ching toi én
hanh timdiéu kién nudi dy t6i vu choP. putidaCN3 sin sinh uricasedt da.

2. PHUONG PHAP NGHIEN CUU
2.1. Vi sinh \at va mdi trueong nubi ciy

~ Chang VK P. putidaCN3 c6 hat tinh sinh éng hyp enzyme uricase catwoc phan 4p tir
dat.
Mbi truong nudi dy chira (g/L): pepton 5, glucose 10,MPQ, 1, MgSQ.7H,0 0,5; NaCl
0,5; axit uric 5; pH 7 [1].
Nudi ciy tim diéu kién ti wu: 1 % gbng VK tir nudi dy dich thé 24 giv duoc chuyén sang
binh tam giac 500 ml ¢a 100 ml moi twong. Nudi Ec 200 rpm/ 30C/ 48 giv. Sau thi gian
nubi dy do haat do uricase ngai bao.

2.2.Panh gia sinh trwéng aia VK bing phrong phap pha lodng xatinh mit do t& bao VK
trong dch nudi trén méi trong thach dia.

2.3. Xacdinh hoat tinh enzyme

Sau khi nudi y két thuc, li tam (12 000 vong/ 15 phitf @) loai xac € bao thu enzyme
ngaai bao. Phan tich ho tinh enzyme ing kit (Invitrogen, My): Hut 50 pl dung @th uricase
chLﬁn & cacdo pha lodng khac nhau (0 - 100 mU/ndk); chirng @m 1X) va mu nh vao ting
giéng aiadia ELISA 96 géng. Bit dau phan ang bing kb sung 50 pl dungidh chra ch thi mau
Amplex Red/ dung i¢th HRP (Horse radish peroxidase)/ 5 mM axit uriciga phin tng 1X
vao noi g|eng chra miu vadbi chirng. Bia duoc u trong 30 phat 37°C, tranh anh sando do
hip phy t6i wu trén maydoc dia ELISA (BioTek, My) ¢ buéc song 560 nm. Tinh toarbmg do
uricase trong Au dya trénduong chin uricase.

2.4. Nghién &u anh hwéng cia cacdiéu kién nudi iy khac nhau |én sinh taréng va sinh
tong hop uricase

Khi nghién gu anh hrong dia cacdiéu kién nudi dy, cac ¥u td can khao satduoc thay
d6i, cac yu t6 con hi van giir nguyén.

2.4.1.4nh hrong aia cac ngan dinh drong

Co chat cam &ng: axit uric, allantoin, xanthine va hypoxanthiée nhiing rong do khac
nhau 0; 0,1; 0,3; 0,5; 0,7; 1,0 %).

Ngudn cacbon (1 %): glucose, sucrose, fructose, lactogese hdc glycerol. Ngin
cacbondugc chpn nghién @u ¢ cac mngdo: 1; 3; 5; 7; 10 g/L.

Ngudn nito (0,5 %): pepton, tryptoneutc chié:t ngd, cao men, axetate amoén, NiD;
hoic KNOs. Ngwn nito dugc clpn nghién é¢u ¢ cic mngdo6 1, 2, 3, 4, 5 g/L.

2.4.2.4Anh heong aia cac cl dé nudi ey
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Nhiét do nuéi: 20, 25, 30, 35 va 4C.

pH mdi trrong bandau: 5; 5,5; 6; 6,5; 7; 7,5; 8; 8,5; 9 (bh d6 pH méi trrong king HCI
0,1 N va NaOH 1 N tréc va sau khi ki trung).

Téc d6 lac: 50, 100, 150, 200, 250 vong/phit.

Céc ndu thi nghém déu dugc phan tich sau 48 @inudi ciy so \i ddi ching khdng dy
VK cé ngwn dinh drong va cig @6 nudi trongtng. (Thi nghém Iap lai 3 1an).

2.4.3.4nh hrong aia thoi diém b sung clat cam ng vao méi teong nudi @y

Chang nghién ¢u sinh toong trén méi teong cé ngén dinh drdng ©i wu dugc didu
chinh pH 6i vu, nudid nhiét 6 va Hc do lic i wu. O céc thyi diém nudi @y khac nhau (0, 6,
12, 18, 24, 30 @i bd sung © chit cam ung vao méi tedng. Dich chét enzyme ngai baoduoc
do & cwi giai doan nudi dy (48 gi).

2.5. Xacdinh ham lwgng protein

Chuéin bi dung dch A: 4 g NaOH va 20 g N&Oy/ 1L nuéc khir ién. Dung dch B: 0,5 g
CuSQ.5H,0 va 0,5 g dungidh Citrat Natri /100 mL woc khir i6n. Dung dch C: 49A/ 1B. lay
0,5 mL dch chra protein cho vaéng nghém, thém 2 mL dungidh C, kc déu dé yén trong 10
phat. Thém 0,25 mL the thir Folin d& pha lodng 2 Xt déu vadé yén trong 30 phut, fw
vang @a hbn hop chuyn sang riu xanh da i va dat dén arong dd mau arc dai. Tién hanh so
mau trén mayto quang pb & 660 nm. Hamuong protein trong Au dugc xacdinh dra trén
duong chuin bovine serum albumin (BSA).[4]

2.6. Nghién @u dgng hoc sinh trwéng va sinh uricase trén thét bi Ién men 5L

Tur mot khuan lac caa gidng thiin khiét nhan gbng trén tch nghiéng. Nubi ay tién 1én
mendugc tiép gidng tr nudi dy thach nghiéng. Nhan §ing cp Il trong binh tam giac 500 ml
chira 125 mL mdi trong, nudic 30°C/ 250 rpm/16 gi. Nudi ciy lIén menduoc tiép 5 % gbng
tir binh nu6i éy cap Il. Qué trinh 1én medugc thyc hién trong binh 1én men 5 L ¢a 1,5 L moi
truong Wi nguon cachon la glucose 5 g/L, rijunito 1a cao men 3 g/L, axit uric 5 g/L, hido
duoc duy trig 30 °C, bc do khudy 250 rpm, dong i khi 1,0 vwm, pHduoc diéu khién tr dong
8,0+0,1.

Theo ddidong thai sinh trong aia VK, xacdinh hat tinh uricase ngo bao,do ham trong
protein bng trong dch nudida loai xac € baos cac thvi diém 0, 6, 12, 24, 30, 36, 42, 4&qi
[én men.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng aia or chit cam &ng I&n sinh 6ng hep uricase ngai bao aia ching
P. putida CN3

Uricase 1a enzymeam @ng va & cO mit cia mbt sb chit cam ung khac nhau trong moi

truong nhr axit uric, adenine, guanine, xanthine, hypoxareh#8-dihydroxypurine ... lada
thiét cho s tao thanh enzyme [5, 6]. Yukiko & cs. &hg minh &ng viéc b5 sung aX|t uric,
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xanthine, guanine, adenine va hypoxanthine Bu lgua cho @am ung uricases¢ Candida
tropicalis [7].

Nhitng rbng dé chit cam tng uricase khac nhau (0, 0,1, 0,3, 0,5, 0,7, 1,@®a)axit uric,
allantoin, xanthine va hypoxanthideoc bd sung vao méi trong nudi dy chang P. putidaCN3.
Két qua thu dugc cho thy véi cac chit cam eng dugc ar dung, ham ong enzyme @m tng
ngaai bao ting cung i sy ting rng do 1én ©i diém i uu, sauddé giam (hinh 1). So sanh cac
co chit cam ung khac nhau riim thiy axit uric la clat cam @ng ©t nhit cho sinh uricase ngb
bao tr P. putidaCN3. Ham trong uricasett P. putidaCN3 cao nht thu duoc khi dung 5 g/L
axit uric.

Bongaerts va cs. Phatéhiham trong cao uricase trongah chét thd aia € bao VK sinh
truong trén méi teong chira axit uric [5]. Yukiko & cs. quan satiy sy ting hait tinh uricasey
Alcaligenes eutrophudydrogenomonasi16), P. aeruginosava Micrococcus denitrificansau
khi dugc chuyn vao mai tnong chra axit uric. Uricasem Bacillus fastidious/a Aspergillus
nidulansciing dugc tdng hyp cim &ng boi axit uric. Cac nghiénia khac éing chrng minh axit
uric 1a chit cam (g 1t nhat cho VSV tf¢ hién haat tinh sinh enzyme uricase [1, 5, 7, 8].
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Hinh 1 Anh hréng aia nhirng rong dé chit cam tng khac nhau 1én hotinh sinh éng hop uricase
ngai bao @ia ching CN3.

3.2.Anh hwéng aia ngudn dinh dudng I&n sinh trwéng va sinh Hng hep enzyme

3.2.1.4nh heeng aia ngwn cacbon va nit 1én sinh éng hop enzyme
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Hinh 2 Anh hréng aia ngwn cacbon 1éndng hyp enzyme uricaseia P. putidaCN3.
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Anh hrong aia 1 % nirng ngwn cacbon khac nhau 1én sirdng hyp uricase ngg bao
cia ching CN3da dugc nghién é¢u va Kt qua duoc trinh bays hinh 2. Kt qua chi ra hat tinh
enzyme uricaséat cao nfit (0,88 U/mL) trong mdi trong chra glucose, sadd dén fructose,
lactose va sucrose. Trong khi xylose va glyceraiHang ngtﬁn cacbon khong thichop. Abd
& Abo; Atalla & cs. hi phat hén sucrose la ngun cacbon dt nhit cho P. aeruginosava A.
flavus san sinh uricase [8, 9]. Lotfy tim #ly ri duong 1a ngén cacbon thich dp cho sinh
uricased B. thermocatenulatu]. Priyabrata khi kko satanh hréng aia 6 ngwn cacbon khac
nhau lén het tinh enzyme ngo bao dia Comamonasp. BT.UA nlin thiy nguwbn cacbon 1a
khéng @n thiét cho sinh uricasé chang nay [3].

M@i truong nudi éy co glucose nin nguon cacbontugc ar dung dé nghién ¢u ngwn nito
t6i wvu. Anh hréng aia mdt sb ngudn nito hitu oo va vd @ duoc danh gia. Kt qua hinh 2 chira
nudc chiét ngd, NaNQ@, KNO,, axetate amdn khong thickyhcho cling CN3 én sinh uricase.
NGi chung véc sin sinh uricasetd duoc i thién nhiéu khi sr dung nhing ngwn nito hitu co
(cao men, pepton, trypton varét chlet ngd). Co th do ngwn nito hitu oo chira nhéu loai axit
amin maduoc dong hoa tec tiép boi té bao VK, Kt qua thicdiy sr san sinh uricase [2]. Trong
sb nhitng ngwn nito hitu co, cao Am mendic biét |am &ng hat tinh enzyme lénién 0,92
u/mL.
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Hinh 3 Anh hrong aia ngwn nito 1én Hng hyp uricase ¢a P. putidaCN3.

Priyabrata tim thy axit uric la ngén nito tét nhat cho sinh uricase ngbbao @a ching
Comamonasp. BT.UA. Yazdi & cs., Abd & Aboimg dong y viec sin sinh uricase la cao #th
trong mai terong cH chira axit uric nlr ngwn nito duy nhat. Lotfy thay nuéc chiet ngd la ngon
nito tot nhat cho sinh uricasé B. thermocatenulatus, 4, 7, 9].

3.2.2.4nh heong aia nong dg cacbon, nit [én sinh trrong va sinhdng hop enzyme

Ti,é'n hanh nubi ﬁ,y ching CN3 trén céc mdibng chia rtfmg do glucose: 1, 3, 5, 7, 10
g/L. Két qua do cho thy haat d6 enzyme uricasdat t6i da khi rong d6 glucose la 5 g/L (hinh
4a).

Tuong tr tién hanh nudi &y ching CN3 trén cac moitng chra 5 rong do cao mm men:
1,2,3,4,5d/L. Kt qua cho thiy haat tinh uricase @a VK dat cao nlat ¢ nong do cao men la
3 g/L va thap nhat trén moi trrong chira 1 g/L cao men (hinh 4b).

~ Nhu vay moi treong chra 0,5 % glucose va 0,3 % cao men mywn cacbon va nit tt
nhat £ dugc Sr dung cho nlitng nghién ¢@u tiép theo.
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Hinh 4 Anh hrong aia ong do glucose (a) va cao men (b) 1&én sinh uricasesinggo dia P. putidaCN3.
3.3.Anh hwéng aia diéu kién nuéi iy khac nhau Ién sinh 6ng hgp uricase
3.3.1.4nh heong aia pH

Anh hrong aia pH bandau 1én hat tinh sinh uricasei@ CN3da duoc tién hanhe pH
bandau 5 - 9. Hat tinh uricaseat thip ¢ pH 5 - 6, sau6 ting din tir pH 6,5dén pH 7 vadat toi
da o pH 8 Wi hoat tinh 0,95 U/mL (hinh 5a). Hbtinh enzyme d@im & pH 8,5 - 9.

Mot sd nghién &u cho thy N. crassasan xuit uricase ca@ pH 8,8. pH 6 ladi wu cho
san xuat uricase i A. flavusva Mucor hiemalis Azab & cs. tim thy pH bandau 7 Ia 6t nhat
cho 2 cling P. vulgaris 1753 vaBacillus-317-C sinh uricase cao. Thapar & csi khring St

uricase cao rit cia A. wentiila & pH 10. Trong nghiénii khac, pHéi uu cho @n xut uricase
bai A. flavusS.79 1a6 pH 9,2 [1, 2, 5, 8, 10].
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Hinh 5 Anh hrong aia pH méi teong bandau (a) va nhit d6 lén sr sin sinh enzyme uricase
ngai bao @aP. putidaCN3.

3.3.2.4nh heeng aia nhigt do

Anh hrong aia nhit do duogc tién hanh nghiéntw trén maydc én nhiét & (20, 25, 30, 35
va 40°C) trong 48 g¥ ¢ pH 8.

Két qua thu duoc ¢ hinh 5b chra nhét do la mjt nhan 6 chi pbi rat 16n i hoat tinh
sinh uricase ngo bao ¢ia ching CN3.0 cac nhit d6 dugc khao sat 20 — 25C va 35 — 40C
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ching CN3 sinh uricase ngobao khong cao < 0,45 U/mlySn sinh uricaseahg manh, dat
ti da (0,92 U/mL)d 30°C. Nhirng Kt qua nay gbng Wi nhitng nghién ¢u cia Ammar & cs.,
Abd El Fattah & Abo Hamed va Yazdi & cs. chimg nhit do t6i vu cho sinh uricaseia VK l1a
30°C [3, 8, 9]. Azab & cs. tim #ly nhiét d6 nudi ciy 37 °C la 6t nhat cho 2 cting P. vulgaris
1753 va B-317-C sinh uricase cao [1].

3.3.3.4nh heong aia toc dé ldc 1én sinh éng hyp uricase da P. putida CN3

~ Thi nghém duoc tién hanh i nudi dy lic ¢ cac ¢ do 50, 100, 150, 200, 250 vong/phiit.
Két qua (hinh 6a) cho tiy ¢ toc do lac 250 vong/phut ha d¢ uricase ngai baodat cao nfat
(0,9 U/mL). Nhr vay chang CN3 la ngt ching héu khi manh, én nhu @u O, rat cao.
Atalla & cs. quan séat fly mic do thong khi 150 rpm 135t nhét cho Gliomastix guegsinh

uricase [11]. Azab & csal tim thiy toc do lac 180 rpm ladt nhit cho 1én men trong binh tam
giac sinh uricased P. vulgaris[1].
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Hinh 6 Anh hrong aiado théng khi (a) va i diém bo sung clt cam ang (b) Ién §n sinh enzyme
uricase nga bao @iaP. putidaCN3.

3.4. Xacdinh thoi diém bd sung cHit cam &ng vao mdi trwdng nudi diy dé sinh téng hep
enzyme

Nghién ¢ru anh hrong aia thi diém bd sung axit uric 0,5 % vao moiutsng nudi dy
duoc tién hanh trén méi tong nudi @y tdi vu, & nhitng didu kién nudi dy tdi vu. Két qua thu
duoc (hinh 6b)s cubi giai doan nudi @y (48 giv) cho thiy viéc bd sung axit uric vao cac &h
diém nudi dy khac nhau 0 - 18 gihau nhr khénganh hrong dén haat tinh uricase ngo bao,
viéc b sung cht cam ing sau 24 @i nudi dy anh hréng lam gaim haat tinh uricase ngo bao.

Tur cac Kt qua nghién &u ¢ trénda xacdinh duoc cacdiéu kién i wu cho sinhdng hop
uricaseir ching P. putidaCN3.

3.5. Nudi dy thu nhan enzyme trén & théng Ién men i dong
Sau nudi &y tién 1&én men trén tith nghiéng va nhan &ig dp |l trong binh tam giac

ching P. putidaCN3 dugc 1&n men trénédthéng 1&én mensc khi cdicu khién quy mé binh 1én
men 5L (Bioflo 3000, New Brunswick Scientific C&dison - Nit) (hinh 7).
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Theo ddidong hpc sinh teong ding nhr sinh enzyme uricase ngobao @a ching
P. putidaCNa3.

Két qua thu duoc (hinh 7) cho thy sau 24 gi 1én men trén méi tdng giau dinh ddng
mat do t baodat cao nlit ~ 1,2 x 16” CFU/ml. Sr tao thanh uricase ngbbao va ong do
protein ting nhanh trong s 30 giy diu [én men, hat tinh enzymaiat t6i da 1a 1,21 U/mL va
nong do protein t‘>ng $ trong dch nudidat toi da 0,91 mg/mL sau 30 @ién men. Sado6 haat
tinh enzyme vadng do protein trong ¢ch nudi gam con 1 U/mL va 0,64 mg/nitthoi diém két
thac 1én men (48 ¢). Trong st qua trinh |én men, hotinh uricase ngo bao va vng do
protein Bng trong dch nuéi cé i twong quan vi nhau.

Nhu vay chang P. putidaCN3 céin khaing 30 gio Ién mendé thu enzyme uricaseitda.
Két qua nay khac i nghién d¢ru caa Abd El Fattah & Abo Hamedr A. flavus, A. terreusan 4
ngay nudi &y va ir Trichodermasp. @n t6i 6 ngay nudi 8y dé thu uricased da [9]. Yukiko &
Cs. @n xuat uricase di da i Hyphomycesau 5 ngay nudiay [7].

Dudi diéu kién nudi dy ti vu trén thét bi 1én men cdtiéu khién pH vaduoc cung dp O,
tu dong, ching P. putidaCN3 d4 ai thién duoc hait tinh sinh éng hyp enzyme uricase ngo
bao (maxdat 1,21 U/mL) so ¥i nudi dy quy md binh tam giac (majat < 1 U/mL). Ching
P. putidaCN3 c6 kh ning sin sinh hamuong enzyme caast 1,33 U/mg trong thi gian ngin,
vi vay chang nay c6 #m ninging ding cao.
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Hinh 7. Bong hoc qua trinh 1én menia ching P. putidaCN3.

4. KET LUAN

Diéu kién nudi dy téi uu choP. putidaCN3 Hng hyp uricasedi da la nhét d¢o 30°C, pH
moi tredng bandiu 8, Hic d6 lic 250 rpm, thi gian 48 gb. Axit uric 0,5 % |& o chit cam ung
t6t nhit cho P. putidaCN3 sinh éng hop uricase. Glucose 0,5%, cainrmmen 0,3 % |& ndin
cacbon va nit tot nhit sin sinh uricaseut P. putidaCN3. Ching P. putidaCN3 Ién men trong
diéu kién nudi dy t6i vu trén thét bi 1en men 5 L #n sinh uricase c6 hodd tong 1,21 U/mL,
hoat d6 riéng 1,33 U/mg trong th gian ngin ch 30 giy, vi vAy chang nay c6 #m ning tng
dung cao.
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ABSTRACT

SELECTION OF OPTIMUM CONDITIONS FOR CULTURE AND FBBRENTATION OF

URICASE PRODUCTION BYPSEUDOMONAS PUTIDEN3
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Institute of Biotechnology, VAST, 18 Hoang Quod¢,\dau Giay, Hanoi
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Pham Thanh Ha, Trén Binh Mén, Tran Thj Hoa

The optimum culture conditions for uricase produttby Psedomonas putid€N3 in
Erlenmeyer conical flasksere examined. The results showed that the optitenmperature was
at 30 °C and incubation period required for maximunicase production was 48 hours with
aeration level at 250 rpm and at pH 8.0. 0.5 % arid proved to be the best induction substrate,
0.5 % glucose and 0.3 % yeast extract were fourfgetthe best carbon and nitrogen sources.
Production of uricase oP. putida CN3 was conducted in 5L fermenter under controlted
conditions indicated that the uricolytic activitgached 1.21 U/ml in 30 hours and specific
activity was 1.33 U/mg proteinB. putidaCN3 is a protential strain for uricase producing.

Keywords: Pseudomonas putidaulture conditions, fermentation, uricase.
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