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TOM TAT: Vi khuén sinh téng hop uricase dwoc phan 1ap tir dit trén méi trudng thach dia chira axit uric.
Céac chung vi khuén duoc danh gia hoat tinh dya trén sy tao vong phan giai trén bé mat thach. Chung vi
khudn CN3 c6 kha ning tao vong phan gii axit uric t6i da trong thdi gian ngdn duogc tuyén chon. Dya trén
cac dic diém hinh thai, sinh li, sinh hoa va trinh tu gen 16S rRNA, ching CN3 dugc xac dinh la
Pseudomonas putida. Chung P. putida CN3 dugc tim thay vira c6 kha ning sinh téng hop uricase ndi bao
lai vira ¢6 kha nang sinh uricase ngoai bao. Trén moi truong nudi céy dich thé chaa 0,5% axit uric,
P. putida CN3 sinh téng hop enzyme uricase voi hoat tinh ngoai bao ~ 0,85 U/ml va néi bao ~ 0,45 U/ml.

Tuwr khoa: Pseudomonas, axit uric, phan lap, uricase, vi khuan.

MO PAU

Uricase (tén mdi 1a urate oxidase) 1a mot
enzyme khu tra trong peroxisome, tham gia vao
con duong phan huy purine, xuc tic cho su
oxyhoéa mé vong purine cua axit uric kho tan
thanh allantoin d& dang dé bai tiét [7]. Uricase
dugc tng dung chu yéu cho héa sinh 1am sang
nhu mot chi thi chan dodn dé xac dinh ham

luong axit uric trong mau va nudc tieu. Ngodi ra,

n6 con duoc dung nhu thudc dé ngin ngira va
diéu tri bénh gout, hoi chung li giai khéi u va
mot s6 bénh rbi loan ting cao axit uric mau.
Hién nay, nhidu vi sinh vit méi di dugc tim
thdy c6 kha niang san sinh uricase vi tinh chat
t6t va ning sudt cao. Mic du uricase c6 ngudn
gbc vi sinh vat dugc nghién ciu nhiéu, nhung
chi it loai dugc phat trién thanh san phém
thuong mai [6, 10].

Viéc nghién ctru san xudt uricase gitp
phong va diéu trj cac bénh ting axit uric mau &
Viét nam van con 1a vin dé méi. Trong nghién
ctru ndy, chung toi tién hanh phan lap mot sd
ching vi khuan c6 kha ning sinh tong hop
enzyme uricase, chon loc mot chung tot nhat va
xéac dinh hoat tinh sinh téng hop uricase ndi va
ngoai bao ctiia ching nay trén mdi truong dich
thé c¢6 b sung co chit cam tmng.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vi sinh vit va nudi ciy

Cac chung vi khuan c6 hoat tinh sinh téng hop
enzyme uricase dugc phan lap tor mét sO mau

dt thu thap tai mot sb dia diém thudc Ha Noi.

Mai truong phén 1ap va gitt glong (A) co
thanh phan (g/L): glucose 1, cao nim men 1,
axit uric 5, agar 20 theo LeheJ Ckova et al.
(1986) [5]. Mbi truong nudi cdy dich thé (B)
chira (g/L): pepton 5, glucose 10, K,HPO, 1,
MgS0,.7H,0 0,5; NaCl 0,5; axit uric 5; pH 7
theo Azab et al. (2005) [2].

Nudi céy xac dinh hoat tinh enzyme: 1%
gidng tir nudi ciy dich thé 24h dugc chuyén vao
binh tam giac 500 ml chira 100 ml méi truong
(B). Nubi trén may lic 200 rpm/30°C/48 h. Cubi
giai doan nuo6i céy do hoat @0 uricase ndi va
ngoai bao.

Phén 1ap vi khuén

Ciy gat dich huyén phu dat 1én dia pettri
chira méi truong thach (A). Nudi nhirng dia ciy
& 30°C. Sau 3-5 ngay quan sat kha ndng phan
giai axit uric ctia cac khuan lac trén bé mit dia
thach. Sy tao vong trong clla moi truong quanh
khun lac xac dinh hoat tinh uricase.

Dinh tinh kha nang phan giii axit uric cia
vi khuin

Céc ching sau khi phan lap dugc ciy chdm
diém 1én méi truong thach dia (A). Nudi nhitng
dia cdy ¢ 30°C. Sau 3, 6, 9, 12 ngdy, quan sat
hinh thai, mau sic khudn lac va do duong kinh
cta vong phan giai axit uric quanh khuan lac.
banh gia hoat tinh cua cac ching dua vao do
16n cuc dai ciia vong phan giai.

Chung VK c6 kha nang phéan giai axit uric
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t5t nht trén méi truong thach dia dugc chon loc
va nudi lic trong binh tam giac chira méi truong
dich thé (B). Cudi giai doan nudi cdy, 50 1dich
nudi d3 loai té bao duoc nhé vao cac 18 thach
chira 0,5% axit uric, khong chira moi truong
dinh dudng. M6i trudng dich thé vé tring dugc
ding nhu déi ching. Pia dwgc u ¢ 30°C trong
24 gid. Su tao vong phan giai axit uric quanh 16
trén thach dia chirng minh sy ¢c6 mat cla uricase
ngoai bao trong dich nudi ciy.
Phén loai vi khuén

Dic diém hinh thai hoc khuén lac vi khuan,
hinh thai hoc té bao, kha nang bat mau Gram,
tao bao ti, kha nang hiéu khi, hoat tinh catalase,
kha nang di dong, kha nang 1én men theo
Nguyén Lan Diing va nnk. (1972) [3].

Céchéc diém sinh hoa duoc xac dinh bé“mg
kit chuan APl 20NE (bioMericux, Phap) va
phan tich bang phan mém APILAB PLUS 3.3.3.

Phén loai vi khudn bang sinh hoc phan tu
dua trén trinh tu 16S rRNA: tich DNA téng sb.
Gen 16S dugc tong hop dung cip mdi P1: 5°-
AGAGTTTGATCCTGGCTCAG-3" va P2:5’-
ACGGTTACCTTGTTACCGACTT- 3’. San
phém PCR sau tinh sach duoc xac dinh trinh tu

trén may doc tu dong Applied Biosystems 373A.

Phén tich pha h¢ d¢ xac dinh mdi quan h¢ di
truyén voi cac chung vi khuan khac theo
Sambrook & Russell (2000) [9].

Xac dinh hoat tinh enzyme

Thu enzyme tho: sau khi nudi cay két thac,
li tim (12.000 vong/15 phat/4°C) tach riéng te
bao va dich nuéi. (1) Thu enzyme ndi bao: té
bao duoc déng nhat trong 1,2 ml dém botate va
xung dién 10 x, mdi lan 10s, giita cac dot lam
lanh trong nudc da 30s. Sau d6 li tam (10.000
vong/30 phut & 4°C) loai xac té bao, pha trén
dugc thu nhu enzyme ndi bao thd; (2) Thu
enzyme ngoai bao: dich nudi da loai té bao duoc
thu nhu enzyme ngoai bao tho.

Phan tich hoat tinh enzyme: Sy san sinh
enzyme ciia vi khuan duoc do bang kit phan tich
uricase (Invitrogen, M¥). Trong phan tich,
uricase xtc tac cho viéc chuyén axit uric thanh
allantoin, H,O, va CO,. Sau d6 H,0, trong su
c6 mit cua horseradish poroxidase (HRP), phan
tmg v6i chi thi mau Amplex Red dé tao san
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phdm oxyhoa huynh quang d6. Phan tmg duoc
thuc hién trén dia ELISA 30 phat/37°C (tranh
anh sang). Po do hip phu t6i vu trén may doc
dia ELISA (BioTek, My) ¢ bude song 560 nm.
Tinh toan noéng d uricase trong mau dya trén
dudng chuén uricase.

KET QUA VA THAO LUAN

Phén 1ap, tuyén chon chiing vi khuén tich luy
enzyme uricase cao

Tir 18 mau déat di phan lap dugc 50 chung
vi khuén c6 hoat tinh sinh uricase tuong d6i cao
(dudng kinh vong phén giai axit uric > 2,5 cm).
Céc vi khuén phén lap dugc ciy chim diém 1én
moi truong thach dia chira 5 g/L axit uric. Viéc
san sinh uricase dugc xac dinh boi sy tao vong
phan giai axit uric. Sau 12 ngay nuéi cdy, quan
sat thidy c6 6 chung CN3; RC1; SH3; BVI;
DHI va PB4 tao vong phan giai axit uric rat
cao (phan giai hét axit uric trong méi truong
thach dia). Anh khun lac ctia mot sd ching vi
khuén tao vong phan giai axit uric trén méi
truong thach dia sau 12 ngdy nudi ciy duoc
trinh bay ¢ hinh 1.

Trong sb cac chung vi khudn c6 hoat tinh
sinh uricase cao, ching CN3 c6 kha nang phan
giai hét axit uric trén moéi truong thach dia trong
thoi gian ngan (5 ngay) dugc ching t6i lya chon
cho nhiing nghién ctru tiép theo.

Phén loai chiing dwoc tuyén chon
Dua trén cac ddc diém hinh thai

Két qua quan sat dic diém hinh thai khuin
lac trén thach dia, hinh thai té bao vi khuan dudi
kinh hién vi dién tir, kha nang bat mau Gram,
kha nang hinh thanh bao tir va mét so dac di€m
sinh li, sinh hoc dugc trinh bay ¢ bang 1.

Theo cac dic diém hinh théi, sinh 1i ching
CN3 c6 nhiéu dac diém giong véi vi khuan
thudc chi Pseudomonas [4].

Phén loai vi khudn theo kit chudn sinh hod API
20NE

Ching CN3 thudc loai truc khuin Gram (-)
va ¢6 nhiéu dic diém gidng vi khuan thudc chi
Pseudomonas nén dugc phan loai theo kit API
20NE. Trong qua trinh kiém tra, cic phan tng
duoc nhan biét bé“mg su d6i mau hoa chat. Két
qua dugc trinh bay ¢ bang 2.
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bBl1 GN1 RC1

Bdng 1. Mot s6 dac diém sinh hoc cta chung CN3

ML1 RC2

Hinh 1. Anh mét sb ching vi khudn c6 hoat tinh uricase sau 12 ngdy nudi cdy

STT bac diém sinh hoc Keét qua
Khuén lac phéng mau
1 Hinh thai khuén lac trén MPA ke’m du?i b? mf'i;t
bong, tiét sac to
huynh quang
Hinh que, ¢6 1 hodc
Hinh thai & bao dudi kinh hién vi nhieu tién mao, (€ bao
2 didn to ding riéng ré kich
ten tw thude 0,7-1,1 x 2-4
pum
3 Kha nang bat mau Gram -
4 Kha nang hinh thanh bao ti -
5 Hiéu khi +
6 Vi hicu khi -
7 Kha nang di dong +
8 Phép thir catalaza +
9 Kha nang oxyhoa +
10 Kha nang 1én men +
11 | Nhiét d t6i wu cho sinh truéng 25-30°C
12 pH cho sinh truong 4-8
13 Chiu NaCl 1-5%
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Bdng 2. Cac phép thtr sinh li, sinh hoa theo kit API 20 NE cua ching CN3

NO; TRP GLU ADH URE ESC GEL PNPG | IGLUI | IARAI
+ - + + + + - + + +
IMNEI | IMANI | INAGI | IMALI | IGNTI | ICAPI | IADII | IMLTI | ICITI | IPACI | OX
- - - - + - - + - - +

Déi chiéu voi dit liéu phan mém cho thiy
ching CN3 twong ddng véi vi khuin
Pseudomonas putida (% id) > 95% (xac dinh
t6t). Két hop voi khoa phan loai vi khuén cua
Bergey (1994) [4] c6 thé so bd dinh tén chung
CN3 14 P. putida. Dé khing dinh thém vé vi tri
phan loai ctia ching nay, chung téi tiép tuc tién
hanh xac dinh trinh tu gen 16S rARN.

Phdn logi dya trén trinh tu gene 16S rARN

ADN tong s tir chung CN3 d duoc chiét
rit (hinh 3). Tir khuén ADN tong sd, bang k¥
thuat PCR st dung cap moi, chung t6i da thu
duoc gen ma hoa 16S rARN cua ching CN3.
Két qua dién di do trén hinh 4 cho thdy san
phim PCR thu duoc 1 bing rat dic hiéu. Kich
thudc phan tu vao khoang ~ 1,5 kb tuwong duong
voi tinh toan 1i thuyét. San pham PCR sau tinh
sach dugc dung truc tiép dé xac dinh trinh tu
nucleotit cua gen 16S rARN.

Pseudomonas sp. SI125
P. putida PD39
P. fluorescens SB336
P. entomophila 2P25

P. putida partial
P. mosselii 2R12

P. fluorescens SB336
CN3

IP. putidaJ312
P. putida SKG-1

0,002

Hinh 3. ADN tong  Hinh 4. San pham
s0 PCR

Phan tich trén may xac dinh trinh ty ADN tu
dong, xir li bang chuong trinh PC/GENE. Truy
cap ngan hang gen dé tim nhirng loai da ding ky
¢ trinh ty tuong dong.

Trinh ty cia doan gen 16S rARN cuia chung
CN3 so sanh v6i chung c6 mirc d6 tuong dong
cao nhit trong ngan hang gen. Két qua cho thay,
ching CN3 thé hién mac do sai khac vé
nucleotit cua doan gen 16S rARN rét it, chi sai
khic & 1 vi tri. Mac d6 twong dong véi
P. putida J312 rit cao t6i 99%. Dé biét mdi
quan hé di truyén giita cac chung dugc phan
tich, cay pha h¢ (hinh 5) dua trén phan tich phan
doan gen 16S rARN da duoc thiét 1ap. Cay pha
hé cho théy, ching CN3 phan 1ap tai Viét Nam
cung nhom phu véi P. putida J312.

Can ctr vao cac dac diém hinh thai, sinh li,
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Hinh 5. M&i quan hé di truyén cua chung CN3 qua

phan tich gene 16S rARN

sinh hoa, kit chuén API 20NE, trinh ty gen 16S
rARN két hop voi hé théng phan loai vi khudn
cia Bergey ching CN3 dugc phan loai la
P. putida. Trinh ty gen 16S cia chung P. putida
CN3 da duoc chung t6i dang ki trén GenBank
véi mia s GU967502. Hoat tinh uricase chua
duogc tac gid ndo cong bd tim thiy & P. putida.
Vi vdy, c6 thé day la mot phat hién méi.
P. putida 1a mét vi khuan khéng giy bénh cho
nguoi cling nhu dong thuc vat, do d6 chung
P. putida CN3 c6 thé sir dung cho nhirng nghién
clru san xuat enzyme uricase lam nguyén liéu
san xuét thuéc phong va diéu tri cac bénh ting
axit uric trong mau.

Nghién ciru cach thirc san sinh uricase ctia
P. putida CN3

Mot sO vi sinh vat nhu Microbacterium
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77J4-1 va Streptomyces cyanogenus sinh
uricase ndi bao va can pha v té bao dé thu
enzyme [11]. Con mot sb vi sinh vat nhu
Bacillus  fastidious, Mucor hiemalis va
Pseudomonas aeruginosa lai sinh uricase ngoai
bao [2, 8]. Phan 16n cac chung vi sinh vat tu
nhién tich luy uricase ndi bao, tuy nhién cling
c6 mdt sb it vi sinh vat duoc thong bao vira co
kha nang tich Iuy uricase ndi bao lai vira c6 kha
nang sinh tong hop uricase ngoai bao [6].

1,0

>

0.8

>

0,6

>

0.4

>

0,2

>

Hoat tinh uricase (U/ml)

0,0

’ Noi bao Ngoai bao
Hinh 6. Hoat tinh sinh téng hop uricase noi va
ngoai bao cua ching P. putida CN3

Hinh 7. Kiém tra kha ning sinh uricase
ngoai bao cua CN3

P. putida CN3 sau khi nudi cdy trén moi
truong dich thé duogce 1i tAm tach sinh khdi. Hoat
tinh uricase da dugc do trong ca hai dich ndi va
sinh khéi. Két qua (hinh 6) cho thiy, uricase tho
duoc tim théy trong ca dich ndi di loai sinh
khéi (~ 0,85 U/ml) va trong sinh khéi (~ 0,45
U/ml). Trén thach dia khong dinh dudng chira
0,5% axit uric (hinh 7) uricase ngoai bao
chuyén axit uric khong tan thanh allantoin hoa
tan trong nude thé hién bang vong trong (dudng

kinh vong phan giai ~ 1,8 = 0,08 cm). Dich moi
truong vo trung khong co uricase khong thiy
tao vong phan giai. Nhu vay, P. putida CN3 la
vi khuén vira ¢6 kha ning tich luy uricase ndi
bao, lai vira c6 kha nang tiét uricase ngoai bao.

Da s6 vi sinh vat thuong tich lily uricase bén
trong t& bao, vi thé, viéc tach enzyme thudng
qua cac bude nghién, pha v té bao. Do do, viée
san xudt uricase boi nhitng vi sinh vat nay dwa
trén qui trinh 3 budc, gém mot bude nudi té bao,
mdt bude cam (g san xuat enzyme trong su co
mdt cta axit uric sau khi thu t& bao nuéi ciy va
mdt budc tach uricase sinh ra trong té bao. Theo
qui trinh 3 budc, viéc tach va tinh sach uricase
dugc xem 1a phirc tap v6i nhiéu loai protein va
enzyme khac nhau lan trong dé véi luong 16n
lam cho viéc san xuat cho hiéu qua thap [1].

Chung P. putida CN3 ¢6 uwu diém c6 kha
nang san sinh uricase ngoai bao vi vay enzyme
uricase tur ching nay cé thé duoc tinh sach truc
tiép tir dich nuodi khong cin qua budc pha v té
bao phtrc tap lai cho enzyme c6 hoat tinh va do
tinh sach cao hon so voi enzyme noi bao. Vi
vay, tiép theo chung t6i s& tap trung nghién ciru
vé hoat tinh sinh enzyme uricase ngoai bao tir
chung vi khuan nay.

KET LUAN

Trong s6 50 chung vi khudn c6 kha ning
sinh téng hop uricase phan lap tir 18 mau dat,
chung Pseudomonas putida CN3 c6 kha nang
san sinh mic d§ cao enzyme trong thoi gian
ngén da duoc chon loc. Trén moéi truong dinh
dudng dich thé chira 0,5% chit cam tng axit
uric, ching P. putida CN3 sinh tong hop uricase
noi bao véi hoat tinh ~ 0,45 U/ml va uricase
ngoai bao véi hoat tinh ~ 0,85 U/ml.

Loi cdm on: Cong trinh dugc thyc hién véi su

hd trg kinh phi cta Pé tai cép Vién Khoa hoc va
Cong nghé Viét nam 2010 -2011.

TAI LIEU THAM KHAO

1. Adamek V., Kralova B., Suchova M.,
Valentova O., Demnerova K., 19809.
Purification of microbial uricase.

J. Chromatography, 497: 268-275.
2. Azab E. A., Ali M. M., Fareed M. F., 2005.

477



Pham Thanh Ha, Tran Dinh Man, Tran Thi Hoa

Studies on uricase induction in certain Principles of Biochemistry. Freeman, New
bacteria. Egyptian J. Biol. 7: 44-54. York: 75-86.

3. Nguyén Lan Diing, Poan Xudn Muou, 8. Saeed H. M., Abdel-Fattah Y. R., Gohar Y.
Nguyén Phing Tién, Piang DPlc Trach, M., Elbaz M. A., 2004. Purification and
Pham Vin Ty, 1972. Mot s6 phuong phap characterization of extracellular
nghién ctru VSV hoc, 85 trang, Pseudomonas aeruginosa urate oxidase

4. John G. H., Noel R. K., Peter H. A. S,, enzyme. Pol. J. Microb., 53: 45-52.
James T. S., Stanley T. W., 1994. Bergey’s 9. Sambrook J. and Russell D., 2001:

manual of determinative bacteriol. 9" Molecular Cloning: A Laboratory Manual.
Edition. The Williams and Wilkin, Co., (3rd ed.) Cold Springs Harbor Press, Cold
Baltimore: 94-125. Springs Harbor N.Y, 76 pages.

5. Lehej Ckova R., K. Demnerova, B. Kralova., 10. Yazdi M. T, Zarrini G., Mohit E,
1986. Screening of microorganisms with Faramarzi M. A., Setayesh N., Mohseni F.
uricase activity. Biotechnol. Letters. 8(5): A-; 2006. M”C()’f hiemalis: a new source fOf
341-342. uricase production. World J. Microbiol.

Biotechnol. 22: 325-330.

11. Zhou X., Ma X., Sun G., Li X., Guo K,,
2005. Isolation of a thermostable uricase

6. Lotfy W. A. 2008. Production of
thermostable uricase by a novel Bacillus
thermocatenulatus strain. Biores. Tech. 99

(4): 699-702. producing bacterium and study on its
) enzyme production conditions. Process
7. Nelson D. L., Cox M. M., 2004. Lehnlnger Biochemistry 40 (12) 3749-3753.

ISOLATION, SELECTION AND ACTIVE DETERMINATION
OF BACTERIA PRODUCE URICASE

Pham Thanh Ha, Tran Dinh Man, Tran Thi Hoa
Institute of Biotechnology, VAST

SUMMARY

Uricase producing bacteria was isolated from soil with a nutrient agar media containing uric acid. The
isolation of bacteria was based on uricolytic activity on agar surface. A bacterial strain CN3 showed a
maximum zone of clearance in short time had been chosen. Based on morphological and biochemical tests, as
well as 16S rRNA sequence and phylogenetic tree analysis, the bacterial isolated was identified as
Pseudomonas putida. The uricase was present as intracellular and extracellular enzyme in this strain. When
the strain was cultured at 30°C and pH7 for 48h on nutrient broth media containing uric acid 0.5%, the
extracellular uricase activity peaked at ~ 0.85 U/ml and intracellular uricase activity peaked at ~ 0.45 U/ml.

Keywords: Pseudomonas, isolation, uric acid, uricase.
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