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Construction of a fluorescent uricase fusion protein for characterization of urate
transport
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Serum urate level is strictly regulated by renal urate reabsorption
and secretion through the urate transporters. In this study, it was aimed to develop a high-throughput
biosensing method for analysis of urate transporter. A fusion protein consisted of uricase and hydrogen
peroxide-dependent fluorescent protein (HyPerg was constructed. Since uricase produces hydrogen peroxide
when oxidizes urate, the fusion protein could detect real-time urate uptake with fluorescence.
Monkey renal epithelial-like Cos7 cells were co-transfected with fusion protein and urate transporter 1
(URAT1), and incubated 48 hours. The fusion protein/URAT1 co-transfected cells showed the significant
increase of fluorescence when 15-200 micro M of urate was applied. The fluorescence was suppressed with
25 micro M of benzbromarone, that was a URAT1 inhibitor.
In conclusion, the constructed uricase-HyPer fusion protein could detect urate uptake specifically.



10
90

human
urate transporter 1 (URAT1)
(Nature 417, 447, 2002)
6 URAT1
(3. Am. Soc.
Nephrol. 15, 164, 2004) 2008
GLUT9

(J. Biol. Chem. 283, 26834, 2008)

uricase
HyPer
(Nature Methods, 3, 281, 2006)
Uricase HyPer

96-384

(D) Uricase
NBRC Aspergillus flavus
RNA
PCR
pET28
BL21 (DES3)
isopropyl
B-D-1-thiogalactopyranoside
uricase
Lysozyme
SDS-PAGE

3,5-dichloro-2-hydroxybenzenesulfonic acid

(DHBS) 4-aminophenazone
uricase
Clin. Chem., 26, 227, 1980
2)
HyPer wuricase
pET28
(1)
uricase
N C
Uricase-HyPer
4 12
(v uricase
HyPer
HyPer

420 nm 500
nm

420 nm 500 nm

(3)Uricase-HyPer

(2)
0-30
(4)
Uricase-HyPer
pcDNAS.1
Human URAT1
URAT1
COS7



RNA
PCR URAT1 mRNA
HyPer
pHyPer-cyto
COS7

(5)Uricase-HyPer

(4)
0-30
URAT1
(1) Uricase
Aspergillus flavus
uricase
SDS-PAGE
uricase
DHBS
10-100 nmol
uricase
2
Uricase C HyPer
4 12
HL4aU, HL12aU
uricase N
aUL4H, aUL12H
SDS-PAGE
Uricase (1)
50-100 nmol
0.5-10 nmol 5
4
4
aUL12H

(3)Uricase-HyPer

0.5-10 nmol 5

aUL12H

aUL12H uricase-HyPer
(4)
Uricase-HyPer
COS7
URAT1
(4)
48
70
HyPer
HyPer
48 URAT1
PCR URAT1
mRNA
URAT1
uricase-HyPer COS7
(5)Uricase-HyPer
(4) uricase-HyPer
15-200 uM
HyPer
URAT1 25
uM
uricase-HyPer
URAT1
11

eY)

2015; 23 (1):68-73.

(2) Hasegawa H, Shinohara Y, Nozaki S,
Nakamura M, Oh K, Namiki O, Suzuki
K, Nakahara A, Miyazawa M,
Ishikawa K, Himeno T, Yoshida S,
Ueda T, Yamada Y, Ichida K.
Hydrophilic-interaction Liquid
chromatography-tandem mass
spectrometric determination of
erythrocyte 5-phosphoribosyl
1-pyrophosphate in patients with



€)

4)

(5)

(6)

(7

®

€)

hypoxanthine-guanine phosphoribosyl
transferase deficiency. J Chromatogr B
Analyt Technol Biomed Life Sci.
2015; 976-977:55-60.

Yamada Y, Nomura N, Yamada K,
Kimura R, Fukushi D, Wakamatsu N,
Matsuda Y, Yamauchi T, Ueda T,
Hasegawa H, Nakamura M, Ichida K,
Kaneko K, Fujimori S. Hypoxanthine
guanine phosphoribosyl transferase
(HPRT) deficiencies: HPRT1 mutations
in new Japanese families and PRPP
concentration. Nucleosides Nucleotides
Nucleic Acids. 2014; 33(4-6):218-22.
Nakamura M, Sasai N, Hisatome I,
Ichida K. Effects of irbesartan on
serum uric acid levels in patients with
hypertension and diabetes. Clin
Pharmacol. 2014; 6: 79-86.

2013; 37(2):93-101
Tomioka NH, Nakamura M, Doshi M,
Deguchi Y, Ichida K, Morisaki T,
Hosoyamada M. Ependymal cells of the
mouse brain express urate transporter
1 (URAT1). Fluids Barriers CNS.
2013; 10(1):31.

Stiburkova B, Sebesta I, Ichida K,
Nakamura M, Hulkova H, Krylov V,
Kryspinova L, Jahnova H. Novel allelic
variants and evidence for a prevalent
mutation in URAT1 causing renal
hypouricemia: biochemical, genetics
and functional analysis. Eur J Hum
Genet. 2013; 21(10):1067-73.

Fluorescein

2012; 36 (2):87-94.
Nakamura M, Mie M, Nakamura M,
Kobatake E, Construction of
multi-functional extracellular matrix
proteins that inhibits migration and
tube formation of endothelial cells.
Biotechnol Lett. 2012; 34:71
-1577.

(10)Nakamura M, Yamaguchi Y, Sass JO,

Matsumura T, Schwab KO, Nishino T,
Hosoya T, Ichida K. Identification of
a xanthinuria type I case with
mutations of xanthine
dehydrogenase in an Afghan child.
Clin Chim Acta. 2012; 14:
158-60.

(11)Ichida K, Matsuo H, Takada T,

Nakayama A, Murakami K, Shimizu
T, Yamanashi Y, Kasuga H,
Nakashima H, Nakamura T, Takada

eY)

2

€)

4)

(5)

(6)

(7

®

9

Y, Kawamura Y, Inoue H, Okada C,

Utsumi Y, Ikebuchi Y, Ito K,
Nakamura M, Shinohara Y,
Hosoyamada M, Sakurai Y,

Shinomiya N, Hosoya T, Suzuki H.
Decreased extra-renal urate
excretion is a common cause of
hyperuricemia. Nat Commun.
2012; 3: 764.

44

Blanka Stiburkova

URAT1

URAT1 88
2015 3
Blanka Stiburkova

URAT1
URAT1

48
2015 2

37
2014 11

ZMP
AMPK
37
2014 11

Lesch-Nyhan
ZMP
131
2014 10

9

2014 6

Stiburkova B, Stekrova J, Nakamura M,
Ichida K, Hereditary renal
hypouricemia causing by defect in
URAT1: a new insight into molecular
pathology, The European Society of
Human Genetics Conference 2014, 2014
May, Milano, Italy

Nakamura M, Mitsuishi S, Yamane C,
Ichida K, Construction of fluorescent
uricase fusion protein for
characterization of urate transporters,
5th FIP Pharmaceutical Sciences World
Congress, 2014 April, Melbourne,
Australia



94 2014
3
(10)
URAT1
87 2014 3
(11)
47
2014 2
(12)
5- -1-
47
2014 2
(13)
URAT1
47
2014 2
(14) _
Uricase
36
2013 12
(15) _
Lesch-Nyhan
ZMP
36
2013 12
(16)
36
2013 12
a7
ABCG2
36
2013 12
(18)
ABCG2 57
2013 10
(19)
HPRT
HPRT1 PRPP 86
2013 9

(20

128
2013 7
(21)
Lesch-Nyhan
128
2013 7
(22)
angiotensin II
128 2013
7
(23)
Urate
Transporter1(URAT1)
128 2013
7
(24)
URAT1
8
2013 6

(25)Stiburkova B, Sebesta I, Ichida K,
Nakamura M, Characterization of 18
patients with renal hypouricemia:
Biochemical, molecular genetics and
function analysis, 15th International
Symposium on Purine and Pyrimidine
Metabolism in Man, 2013 June, Madrid,

Spain
(26)
56 2013 5
@7
99
2013 3
(28)
86
2013 3
(29)
46 2013
2
(30)



46 2013

(31)

Lesch-Nyhan-variant

46
2013 2
(32)
ABCG2
46
2013 2
(33)
ABCG2
23 2013 1
(34)
35
2012 12
(35) _
Lesch-Nyhan
35 2012 12
(36)
angiotensin II
35
2012 12
(37
urate
transporter 1 35
2012 12

(38)Matsuo H, Takada T, Nakayama A,
Shimizu T, Kasuga H, Nakashima H,
Nakamura T, Takada Y, Kawamura Y,
Utsumi Y, Ogata H, Nakamura M,
Sakurai Y, Hosoya T, Shinomiya N,
Suzuki H, Ichida K, Common
dysfunctional variants of ABCG2
decrease extra-renal urate excretion
and cause hyperuricemia, 62nd The
American Society of Human Genetics
Annual Meeting, 2012 November, San
Francisco, USA

(39)

34

2012 11
(40)

ABCG2
127

2012 10
(41)

129 2012 10
(42)Ichida K, Matsuo H, Takada T,

Nakayama A, Murakami K, Shimizu T,
Yamanashi Y, Kasuga H, Nakashima H,
Nakamura T, Takada Y, Kawamura Y,
Utsumi Y, Nakamura M, Hosoyamada
M, Sakurai Y, Shinomiya N, Hosoya T,
Suzuki H, Novel common mechanism of
hyperuricemia by decreased extra-renal

urate excretion, European Human
Genetics Conference 2012, 2012 June,
Niirnberg, Germany
(43)
7
2012 5
(44)
7
2012 5
0
o 0
o 0
@
NAKAMURA, Makiko
80447557
@
©)



