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Aims Expression and purification of recombinant Urate oxidase as well as other pharmaceutical
proteins are a costly process. The use of non-chromatographic methods in the purification
process can reduce production costs. So, the aim of this study was cloning, expression, and
purification of recombinant urate oxidase, using intein sequence and elastin-like protein (ELP).
Materials & Methods In the present experimental research, the synthetic urate oxidase gene
was cloned in downstream of ELP-Intein in an expression plasmid. After cultivating bacteria
containing urate oxidase expression plasmid, the soluble fraction of cell lysate was separated
from insoluble portion, using centrifugation. The recombinant urate oxidase was precipitated
by adding salt and incubation at 37°C. The resulting precipitant was resuspended in cleavage
buffer and the urate oxidase was separated from ELP through Intein moiety. Adding salt for the
second time and incubation at 37°C resulted in separation of urate oxidase from fusion partner.
After expressing and purifying the urate oxidase, purity and biological activity of recombinant
urate oxidase were compared to standard drug.

Findings The recombinant urate oxidase was expressed and purified using ELP and Intein tags
as fusions partners. The rescombinant enzyme showed a purity of %90 equal to 1.89 mg.ml*
based on protein concentration and 1.64 mg.ml* based on activity.

Conclusion Using Intein sequence and Elastin-like protein, together with the Urate Oxidase
enzyme helps to express and purify the enzyme without need for a chromatographic method.

Keywords Urate Oxidase; Purification; Intein; Elastin

CITATION LINKS

[1] A randomized comparison between rasburicase and allopurinol in children with lymphoma or
leukemia at high risk for tumor lysis [2] Recombinant urate oxidase (rasburicase) in the prevention
and treatment of malignancy-associated hyperuricemia in pediatric and adult patients: Results of a
compassionate-use trial [3] Letter: Urate-oxidase treatment for hyperuricaemia. Lancet [4] High-level
production of a peroxisomal enzyme: Aspergillus flavus uricase accumulates intracellularly and is
active in Saccharomyces cerevisiae [ 5] Urate oxidase purification by salting-in crystallization: Towards
an alternative to chromatography [6] Uricase production by a recombinant Hansenula polymorpha
strainharboring Candidautilisuricase gene [ 7| High-level expression, purification,and characterization
of non-tagged Aspergillus flavus urate oxidase in Escherichia coli [8] Cloning, purification, and partial
characterization of Bacillus subtilis urate oxidase expressed in Escherichia coli [9] Treating gout with
pegloticase, a PEGylated urate oxidase, provides insight into the importance of uric acid as an
antioxidant in vivo [10] Efficacy and safety of rasburicase (recombinant urate oxidase) for the
prevention and treatment of hyperuricemia during induction chemotherapy of aggressive non-
Hodgkin’s lymphoma: results of the GRAAL1 (Groupe d’Etude des Lymphomes de I'Adulte Trial on
Rasburicase Activity in Adult Lymphoma) study [11]| An improved nonchromatographic method for
the purification of recombinant proteins using elastin-like polypeptide-tagged proteases [12] Simple
bioseparations using self-cleaving elastin-like polypeptide tags [13] Cloning and expression of
Aspergillus flavus urate oxidase in Pichia pastoris [14| Molecular cloning: A laboratory manual [15] A
rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding [16] Novel and economical purification of recombinant proteins:
Intein-mediated protein purification using in vivo polyhydroxybutyrate (PHB) matrix association [ 17]
Optimization of ELP-intein mediated protein purification by salt substitution [18] Expression and
purification of ELP-intein-tagged target proteins in high cell density E. coli fermentation [19]
Purification of microbially expressed recombinant proteins via a dual ELP split intein system [20]
Affinity purification of proteins in tag-free form: Split intein-mediated ultrarapid purification (SIRP)
[21] Utilizing intein-mediated protein cleaving for purification of uricase, a multimeric enzyme

Copyright© 2018, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform,
and build upon the material) under the Attribution-NonCommercial terms.


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/11342423
https://www.ncbi.nlm.nih.gov/pubmed/11587206
https://www.researchgate.net/publication/23086855_Letter_Urate-oxidase_treatment_for_hyperuricaemia?ev=auth_pub
https://www.ncbi.nlm.nih.gov/pubmed/1452020
https://www.ncbi.nlm.nih.gov/pubmed/21589929
https://www.ncbi.nlm.nih.gov/pubmed/18437374
https://www.ncbi.nlm.nih.gov/pubmed/16545578
https://www.ncbi.nlm.nih.gov/pubmed/20168977
https://www.ncbi.nlm.nih.gov/pubmed/20660758
https://www.ncbi.nlm.nih.gov/pubmed/14581437
https://www.sciencedirect.com/science/article/pii/S0003269711002740
https://www.ncbi.nlm.nih.gov/pubmed/16074986
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4124111/
https://books.google.ae/books/about/Molecular_Cloning.html?id=PJ9pAAAAMAAJ&redir_esc=y&hl=en 
https://www.sciencedirect.com/science/article/pii/0003269776905273
https://www.ncbi.nlm.nih.gov/pubmed/15883185
https://www.ncbi.nlm.nih.gov/pubmed/19345265
https://www.ncbi.nlm.nih.gov/pubmed/20959011
https://www.ncbi.nlm.nih.gov/pubmed/27714607
https://www.ncbi.nlm.nih.gov/pubmed/27714606
https://www.ncbi.nlm.nih.gov/pubmed/27702489
https://www.ncbi.nlm.nih.gov/mesh/68014503
https://www.ncbi.nlm.nih.gov/mesh/81000302
https://www.ncbi.nlm.nih.gov/mesh/68047668
https://www.ncbi.nlm.nih.gov/mesh/68004549
http://www.daneshafarand.ir/index.php%0D

OhlSen g (ghu5e Jame A

Wi ghlew 53 e Syglisl @i 9 Bge (Lals jshiod
3 S @¥Se gls ol b 48 IS 4 Gamayghn
Bledls byl gleil b awglie )3 culd> 5 sl Bl
#9938 syl 7318 51 slapuSTelgl of (samy wligia )
(Saccharomyces Upgpw  unolog )Tl yoo >
L Giley adsi o] glo 5 2 (silediluan cerevisiae)
slegbyy sbo 4 cand (5568 R § Fcwlie calds
roxe 33 caSyig ossmly el @d Mals glis (gadgs
Slgi Glel gy &@8lg 55 9 S9dise Syt g e usrlog, Bl
s glgil 51 Blewl jeme 33 gly » e gls onl
Sr=o g (Escherichia coli) AL5luispi/ siole (byiSh
obe sl (Hansenula polymorpha) lyge L Yaiuile sl
ol bl Gl el Bl oad osliiul cuien ol
S g eadalShy sl Gslite slaeyd b 3 el
odd Gy hlite slagliee ;3 Wl gy 5 i cabSesS
Ol

Il Lol e3)ls 3925 sl 53 a3l ol 3455 @ bosye 05 4251
olwdl 53 ol 393 0aiiSiey 4zl )5 poedel iz S Jusa
O Judsy Lol asSly ol Sgy00 oS L 3pised g
S jlasaSTehg! 00l osls &y Sl ilasuSTul
Bol> F (s 45 cansl gdlsgiSIHO (59 b peliigese @il
Bolx yo) sl Glogs pleSy axlgpn; FJols s> s Jlad
9936 Lwalsio] 735 jlaswSIelygl [101(gdlsgLSYF Jlas
sl 638 @3l b S 551855 43S g 4y L5 eac bl |
YE sl ol slsle s cwl spapasic o colled
Jisd oKl )5 Ll 51 sae V0 oS )5 3929 oadbads swlginal
slocaS ;5 Gl @lasyls n egde @il ool .a)ls 38>
3950 318 4 o e Spglianl s kil

Slepalls sl sl gladle )5 puwdland oulisyn Glgs
JSiicte ity ool sl 485 )15 a5 )50 olpem (slaeyuds
ltielinal yo X o7 55 o cud VPGXG g3 1S5 e 5+ 5]
S gy pipedSy wngody dlgie (gt ol Abl Slgie
2B Jolxo g Cguy S 4 olibiay (680 by s b g
IS oslaiwl Syge il Jlo sz ps a5 6,508 g Mg
23 6355495 Gl calls ghls & cul il i s
Ml s 4 S5 pH g e (slos

iz A9V Jsb b 033l ol 0SS 05 I3 Gl wilallas 5
wblo segian wygody 9 48 wggMs sl frwl 7,6 5150
gl LSy yo2xa 33 0F ol (5 lodilunass 51 Gug ol 03
Ol ol 5> coddse b y9She ulligy (Pichia pastoris)
S8l =hb 5 oS >l gleedyin b Blewl osd ¢y
bl ccwl oslidl gl GsyBan v sladigw 5 Sl
53 45 4zl b aylie Ban (g ume xS USd 5 UBlay
1wl oudd )JA.\UlS.A| Y e R YR LY (Slmw
b ol Falan olire 5> peiien s ey Jlsa
0398804109580 9 Ol S baume cosluw lsi e GAal3él
we8,8 )8 azgi 90 (ALt bl 6 S (118

2 jlaeSTabsl ol el Gy sohieds yols Guixi 5
23 clie (S35l g Gilay ol (Ll 6551,
9 ol g cwodoaly 53 HBS 390 0 (FelSan plwnw
Gl pieame 3 of ol g @S 8 puadlad iy
Oxigyy ceales 5 b W eguye slaghyy b O L/

WAY s o) ojlast ¥ oy98

STty g5lopalls 5 olo «sibodiluon
Osy3 9 okl Glsi 5l ealanul by cuSyigl

PhD .5}3}9 Joxo

Olrl ol ol sstly sl (S (658l5iSsn (s
MSc lic doow

i el gy gl (S5 (65515 Sgn (i
BSc o3ljwlolss o300

Olnl ol ol sstly sl (S (658l5iSsn sy
PhD (,o; daxi

i el spily gl (S5 (65515 Sgn (i
PhD al> s:>g

olnl ol ol sstly sl (S (658l9iSsn sy

%

ol o

%

ol o

oS>

leosiisn nle wiles caSyigh jlauuSlalsl gilupalls 5 ol Sl
slegbgy 5 eslitul cwl ol gleanse Bro gliwe (gl
i sladipie (alS Cow Blgige silepalls T8 53 (BlSsiles St
Siloals 5l giledluss ol> Glaghy Sae ol d9d
g oeIlasd (e s o il J1g3 51 eslaiel b oSy jlagusTenlsl
2 leSlabsl elie of géle s Glesh 5> ilagbsy 9 lge
a3l3 18 il ety 53 pute¥lasd galian 9 il JIsT canspmly
554 sk luuSTelsl satiSile dpeutly (sol> (551 S 51 amy 1
0398 bl laz Soiyile aluwgas Jalmayst 5l Jolmo oiliay (soixe
A3 350 @il FVOC slos 13 g slanusTell (sl Jslno (o 45 Sal
G5 sgam dauwlgay 9 i pols 8L 5 igwy JMl bl osls iy
039381 b b bz puiteland ouitign 1 eadandss STl iy
2 laSTlolgl g gy guwdldns (il FYOC los 5 Sad sz
5 ool lise GlaaST whsl lupalls 5 glo jl pay -le B Jole
A duglie lailil (553 b s @8 U8 bl 390 o Gl colle
o] oaSIS I8 b (538 g0y asSyigh jlaaSTlysl @l dlmazsly
P9y ol > % pegls lise b palls g oo ¥t sy
395% olise 9 oeilan sulilie 3 ESGLVAY Jrlee o5 3d Jol>
g UAJ)JT cadled Guboly ‘O;UJ:J:A\/;F Jol=o

L ohan wypoa iVl (uisy 5 ouiiial s 51 sl x(g pS s
Obs 45l osh il ol Gilepals s ole @ Slaslebsl @l
A5 e SaS 31Sgiles

oY il (g 3lwpalls GlaSTelgl laelgaals

WASLALY edlyys )l
WASLAIYE: Gy gl

m.azizi@pasteur.ac.ir : Jyuw osgg”

dodio

gy ohlsiliug 5 @lsszge jI (5 3kun 3 jlamSTeolsl @3l
SIUE 1y gVl 4 Soyglasel (i 9 390 343 b
JSs @ &Sl G0l (o3l ool als IS8 alaie
STl b5l gols cml oad s uSyis
ohals )3 fse Jole Sy ((Elitek) Sl gl ob b sy
Sglal Gl 4 Yo ghlew 53 Sjglaml o wdale
2 &S Gowgl 4 Wi G395 53 caSyigh (souls pal el s>
Sayglil @ Yb gloadile jlos Slosend Jolse 4 Guly
Jsmomsll i «Soglinel sximls (o)ls 505 Sgdie
L2151y cums|

(Aspergillus  wgs3 wsliipeel 7356 51 bods! pasil oo
olisSasss @l pb b awdld o Wl 53 9 4 lsx> flavus)

Gt} ulidooul glagtags



3 cuSyigl Slapushalsl 5lupalls 5 ol

O 288 18 Gy 90 LW STl 5 03 5939,
1Mo )STL U5 03 555395550 53 1) (699 4455 ke o gl
s Ol ol ol g yig o

el pedlsS g ole sl iosten oly 9 Sl eds
OD8 W bl 53 5 S il Sy e 53 gl ol Tl
bae yudGlee¥d (55l Byb )y SIslSST G lanl s S
53 osbeoel sl sl y 0S95Suelee g S
S ol el 5l am ad edly S PYOC (gles
HU i hazme JdSy gol> wie B @ (g xdGletd
51 i 2855 03 Les plas 53 el 5 wie gl 5 48 Jikie
Jsloo 51yl koSt slade «OD6oo~ 15 4y Jsbo 5155 ¢ amy
V3o Sy wdile Uy (IPTG) w3553l YB5:5-V-D-B Jg sl
Gl gty 5 Sy Vse e S 4 (Rl wdale B i o398l
A ealy cudS W bty s

buze yid o 1 Jeole byl ) 0395 il paslss
Gl g A8 53 y93 Feee sy by Fodnyilun I eslstil b S
Abosdoheds s adshe b (guslgen @M @i
AID b by PH Vseiluats Tris-HCly Jolos 5 Logaine
Gl n o Sk mjosd  VseleY  EDTA
69y @BIFD wie gly Jolo pgruwilbuogw s Gaamdliwsa
Yol j5lijgen oues jI gloy ool 51 pme 9 18 (6,185 &
51 odlssse Ao Yo¥ 51 G b eslitl sl 3 sl
Jsle (s 0 Jol> gliaebl sl 4 51 550550 oBiuos
Veeoe ey Uy Soi yi0le dliwsdy (Jsbw 5l Joloeols oailoSL 5
V-3 KESEE TR [ARCR VIR FERSR TR

e ool 5l 51 ol Jolmo idn 1yl Gle e laiie 4
oS @b jl g 3 039381 Vet LllSeasw Sai sl
6l YO los bl 53 Jol> Jolxe sl bole Ladigas
618053 13,5 553L9S3l )3 T (3 b olyan diEN0 e
33 38U glod 53 diB)e e (gl o wise ¢l 5l as ab
Vb ol 1 ol guy 9 854 Soin sl dids 53 593 Qeee
S A Y Jsle 5 (551455 Cguy dlzye ol 53 4 >
33 odelewedds gy b didwy 490 Ul (gl diged cublap
Jseheee ogdedy (PBS) pllowlawsd 8L 51 yidilecsy
J> EDTA Jseslea¥ 5 (#1V L il PH «un 5= o) a5
5 a6yl WA-PYOC los 53w Job 5y diged
Yse¥ LblSesns Sl dilecy Gy Ll paddels
PeoC (slos js sl wdedy adibglio I (G g A 03938l
U1 slos 53 48BN wse (gl diged wise gl 51 asy .wd)S )8
& 2Ib o b Foda sl diids 55 Hg3 Bees g aepw 5
Gy b Jie iz e 4 g eadalls iy sl
d3 5 5asdesdl 51 dleye s 5 gl el L)
Gl pools 5l &S (gylse 53l oslatul ¥ STGh
b lyl lal 51808 aye SO sl 1l ol 59

9 1M STl U3 03 5ssde i)l dlawgay paslss ils (o)l
wosls 55 g ple ilihe glasil) Gy sl ey
1Mo STk J5 (595 GRiisn sladigad cotelewsay (ulis
Uillsnle oasalsl by SusStal byhd cod %)
520155y 51 gy (slaaily (6520155 (sl 50 5,989,5S)]
Shedgr rtian camles a5k oS g3l0 53 5 shiwlesS

Pathobiology Research

wolled 5 paulsd (gs8 glaly 3as davlyay Jol> usyiss
Pl Giegly Sa palpliy e85 JL8 Gl 390 ol Gl
L weSyiss jlaSlabsl gjlupalls 5 ply cgjludibven

S92 ol (s 9 il g 51 esliiul

Lo g, g 3lge
4 boyye ¢f ashd ole (2 Gheglh ) rGike U esle
ol L8 wledlhe y5 (e tGene Ray wSyb) jlawsSTwlgl
hawgy oF o2l A alope 53 399 39250 g oad ik 09,8
10 ST 5 slaSslel
d, 5;kT: TGTACACAACTCTGCCGTCAAAG
Sy S5l CCATGGTTAATGGTGATGATGGTGGTG

Ol ol 0 sl )5 &5 L el iz WaSilel ok
3525 )8 Neol a3l iy ool o] sleil 53 9 BSrG1 oy 30
slegs sl oS San JU 55 (g5ludiles GBSl wyge gl 4
PSS o b eol$ e pue¥lad i oF 5 ol
T/A J56 ,» PCR Jypame bS5l ol 1 oslitl b 3
A8 gjwwdilues (Promega .pGEM®-T Easy Vector)
4 b pandS (g4 seitue gladsle ey JUl (gl
DHSa wigw Lliippidl 5550 5 dlope ool p» s
Gitasly 3,1l g, 5l eslial b . oslitel olje olgicas
wgo pljre 4 Syl ety JEUl (Dl S b
bume (59, wS 5l caSyig slapels bl gl IS
§ olisebl 5l am adb eslitel JgSST 03,5l 5 dels
Isaze lapuSTalsl of dawly 86 53 PCR Jyamo 38513
sl 2d (lodiluss Glo J5U 55 5 1ax> Suby oyl b
L ouilss Cozmler e xSUSE gl g sskie ol
0F Glei Gob jl cdbls 3929 BSrGl eyl 5l eslasiwl (Sl
BsrGl oul> SO (sl (Synthetic) elio jlamSlelygl
3 6xSslr Gl ASe i ash 93 I 0F ool 4
slopl b Gud Gy Gub 1wl e gubas
092 ol 53 b e bl J8U 51 dbgiye o3 BsrG1l/Ncol
dlize slagle) 53 Gy Jyame J3iS g il pas b by
51 oslitel b ygSie dakid ael caos 4,5 Sy90 JolS daks
Balr 3 5 ghiiwl J5 5l @il silepalls glaces
&iwdilues pET-ELP-I-CAT Gu» J8G BsrG1l/Ncol
51 0T il ol o 393 PET (sl J36 (g pmo 51 JBU eyl 11215
b Gl JBU 53 0F i8S 51 pug 332 00 (g5lwdilues 3
G o s9a> 55 350 0F (59 PCR pladil g agil e
ghasl o9l ulio 53 ety « Hed> i 5 g
ALyl (5 35S 51 rossiS ol (slmoslS (6, K0yé g w3
Sy situn sl Jolw .o oslaiwl Ly glp BL21 DE3 aygw
Sod Gab 3l g Wb ad ablSeandS (g4 spewdy Jli!
Gl sl olal glsre 4 aSyish ety Jnl Gyl
Gilwlaz g ol e (59 wiltS caSyish slagsls sl
s ole b 2legslS ok jehieds ab el (SglSSS
o3ls ity il laz wygody wutS caly 5 CaSyigh gl (i
bLalyd 55 laelS ol 51 Se s wple oliae ey @l -
buogi laz wygoay Sl o ol glise 5 B o3ls wuis Wl

Volume 21, Issue 1, Spring 2018



OhlSen 5 (gjuje dame Vo

o3l JBlazas o g oslatul 50 Glg) 3geislailivl johied
Ugad (sl bl pled (g (slyeiS1E L3 5 (a3l slax
g0 Uy M eahd LSy (geil diged 5 cude] S

393 525 51,8 4 eslaiul
bl b gl eadpalls aiged Iyl Suefe lade
G sl (9933l gy ol sidGlee @S Glael /AR
5 cal slacSaly 3 3 S 5 oslital 390 (omtT el
33 39590 (59,15 31 3lailiwl i oy Sy i aslal glals
F oo wglate palie adb ealaswl sylaibiuwl diged lgicas HlL
s slacalz s 3 yluibinl @i 51 Jpes,Sual¥ 5 15 (A
L 5o Sunfe g2 U (les pare s aidng lails 8% culy
5 099] digad sl ol bold U b JuesSi 30 wliud
oS GiiSly Jsle 51 yide Saele jluie 398 aahd ylsibiul
L Salz plad 4 e @hgs 8L 55 Sglaal Jyoleo? sl
Ygeskeeler sl Syer ol @y 8L Sy b ASLS

of PH 5 VselioYs whgliaatw YseleeV0 llSasiw
321510 (g9l Jsloe 1 5 Sel Hlade Guas 391 AIS il
slade dalsl j3 L ad 03938 wlawd KLy Sl 5o lanSTy
5 omGilyiel -F Jseilo¥s g5l Jslxe 51 55 Sae)d
A8 8ol wio gl YYOC slos ;3 LiiSly .0k 03938] Jis %)
2uils> yiagilidd zse Job )3 laSaly iz Gupw 5 645
VIV Jslze il 53 oS Gleoe/) sylaibinl il wdale o
iz peluly bl oo ey b dgr sk 5 32l
iy el calles ylilinl Gilire glockle 5| Lol

1 dsaoline 53) oy 4y dbgipe b dlslee b oadsjalls
Yoo/ o AOX4 o[

Loazsly
UL X S X SRS PSRV RS N IPUST] IINIVEC X Qo
PET 4l b (gameuodhy s giitial Glss 9 aiteo¥lands (g
AL 4 uSyigh Seawdy JUH 1 asy () JS) 85 )8
ole SB35 Jolo slaigls BL2T-DE3 aygw o L5Luiy i/
10308 TGk U5 03 ole olise dunlie sloe 1 g Ll ol
8K =VeC 508 55 ()l Boyleds b g il o (JglSaix
9 SlasnSTalsl oalay ol @l S ke oal

A oslaiwl (55wl

Sphl

5L oS lolyo 5y i eslaswl sylailinl gy i (el S,
b e¥ogsiny o9a3l 3l g Bam ouligy Al g (lwlid 4
dallloe )3 oadadsi (a5 JUsSL bl S5
s oS e ol 4 b eslitel 13 San g Lol
Ll ay Jasil Joe cpodaSTL U5 555 Wenisn 5099955l
AL cels S waedy Jolugyig 5 ab elal jlalug s
2l dloye ol 51 amy 85 8 Gz 094 b %) (531> PBS
2 el Sy wieds 5 gdgeund PBS 8L aliuwgds jlolug i
53 9 e cale b GagSis JUslSL s3bl (551> PBS 3L
%ul ) (g3l PBS 35U b sy Joe cdyS 5 5l glos
s LSS ddye dw gl Ve pdel Gexelexs
sty b &S (355 pdsslSsielis asilh (oabiul
PBS ,3L 55 \i¥ere ) b (pl! 1 STgm 551 390 00 Sg3isS
30 g el SO wieds ¥U ol 53 Jolwg s LS .ab ealaswl
9 desgiael(sd %el o0 (59l oo 51 ad jled GUT sles
Ll )3 gy 15U Heebs (sl (PBS 5L 5 dijuuSTol %e/90
3329 0% adsl e sladslw 1 oslastul jolglug yi
i oslatul almye ol (gl Gaked S plyieds ke JBU
s9bieds 13,9830 (hgydy eddalls (ulligyy digal wdale (sl
oslasul 39830 gy 5l oadpalle by ol (il Jlade (sl
olyieds JhieoT 51 ouiligy e s Giolgl o s 11514
51 i Saale 3ys8sly psel el (shy b osliul als
Mo w9 ead 03938l g S 4y allgyy diged
O A @3LSl T @y G-250 ghulesS Jslomo yidslecS
SiegilidAD Zge Jsb 53 siegisds Sl olSiws ;5 digad iz
e, 1,8 8 lull (simie 53 oadiodilyd Lis slacl Al s
el s @ oadpalls (s whale g

31 oslasl L jlimsTelsl @l culled eyl woylles gausi
‘w).'l oS jebds . adb cdumiw L8 wlellao 53 0uk)S3 (g,
dead 5S10T 5 etV @ 1) Sopglasl lasuS Tl
olyiets omGilyiuelF o ohandy GiuSIOl alaige
O 9 038 Jolomo )3 S5y sl 4y SluuThy (slyiungu
igie (Yge(skeee/s HCIOM) SGplSpsnml 39381 b ausTy
313 puditice dbly jlaaSTobsl glie b eddadss S5, 09de
Al 0o 331 51 esdeuny sylailinl (Gimin 53 slael 3158 5 yb 5l
b edzie gadsi @l called (L LY 9290 (59,1)

Scal

Sspl
Ncol

Xeml ‘ HindIII
BsrGI Notl
I’/ JTT terminator|
| oLk

u,:fu.u‘ 9 Wkllw u.».i.ls)J w.\u,ub » )l.\.uuﬂu‘)g‘ ﬁJ)JT JXEELRLY 53 )L:_>Lw )| kS.;._ILAM) Myl Q JS.‘::

1o (6505143l 5 (ol 0395 (139 (53565185 Gapb 31 v piig o
oslastul 5989 SUl (sl pU iy 51 sy polie (il
35 samlive Us,\.”)slnf\“a 39> 4 E-RV-S U"""'9)" 5&.44‘.@ 3 W]

(Y %)

WAY s o) ojlast ¥ oy98

ol 3l e S bume 5l 5l eselunsdy LSt Yol

bl 4 oSV Jslse palie cpl .t (je8 5 saslaez ooy
ol U gy (Lo ,iSh jud 51 a2y 3gs wudS o yid yo
S (55005 51 g 1 5,939,580 %N ¥ STL U5 0

Gt} lidioul glatagy



W cuSy3g8 slpashalgl (5lupalls 5 ol

slocdale Sl iegidd zge Job 53 ylogids Sl iz (liae
O Js32) 3 s S Tl e 3T ylailiel diged Calizxe

lowble 5| agilibed zge Job ) ylogids yiSuul Gz glire (V Josz
laawSTelgl @l )lulisl digad Calio

Fagilided 3 i (J9095550) Sfutiliaal il

FEX .
o0 F
oJe5F A
IFF '
<IYAA vy

cdale jo blise wds dlael (wlely dbgiye 3)lsiliwl (oo
() 5loge3) i oy

AR I

y=0.0085x + 0.0159

fo
(J309,552)

ep] dilizo glockle (2iSly jl JLols 3)lsilil ixie (1 lagad
Sy Ulgy Geasl (iSTg 53 jlagusSTelsl

oosil called oyluilinl Gimie 51 Jols s dslae b gilhe
A dlze ylailel digad b duglio 3 eadipalls gy
Om & 391 TFVE Ll ondspalls (ailign 51 diged S iz
O JgogsSaofAlY Jslee sale bi dslee pd (18,58 5
FdoleacSy ez b sadalls diged 53 Gl ol 3 el s
4 azgi Ly ylado ol 45 wdls 3925 iy JaegsSaeA Jolee
Jolzo g1 (stlasliSYD Ll o Sao iy JsSse )9

ol (38951 05 o) SF

Gy
Sl 5 ple giledluen 8l Glagh Saa
Oxiayy 9 ol Gllg 51 eslaiul b caSyig Sl Tl
Gleas s o )3 Gledpnl 8 e puteYldsd
@ Gl U y5aileyd 51 Jslo (s 91ez 51 cilitee Jolho Joli
Gl ogreYsad by asls adsl esle by (led el (s
sdoc idw Ysemo wmivo 5 adgi anld 5l idy ol el
sladise (Eals Js gues .3,5 50 2,0 1) g5 sladije
Gols gleesyd Slidsd Slaal I G0 Glesgmly sl
9 odas Cuowd uLw C)ﬂ')) el duwgl g (Gudxd (_glmMU).j LS')'.'
ceaol andsS b (5l palls 10T (uespnl sl 5 panie

Pathobiology Research

-?bjdl:_,l.:s

"
n

Lo
Yo

Yo
\A

50l 51 sy %o\ oM ST U5 03 iy 53599150 o (Y S
o5 ey
Salz 1l Sale ¥ Sals oyl 5| guy @5 551 Jobeels G ) Sals
D Sals I Sals F Sals 155i 500 j1 e 65 ) 51 Jslxs s ¥
50 0is pasli F Salz 1 sl 5 Yol (i ol o5 (gl jul diged
9 owiIland oilisy dhaulsdy Cguy (g eadpalls @il Y Salz touilis
Cgwy g4 o palls ﬁJ)JT A Sole ¢gilupalls dlsye SOl sy il Gl
Gilopalls T3 1S3 g 5l amy ouditial Gy g ¥l (udliy y dlauslsey

Glsi gy Gy 9 3lwpalls Jole plail dlzpe Sl as
saze bl b delsl )3 sl Jol> jogls WoAe sgam 5 iy
(Y JS) @Bl Gl %A3e 5l Gl 40 pogls a2y ol il
0sIslS O 391> sl caSyigh oulisyn B gsail o 5

(W JS) b 3l @Vag g diwgds 9 Ab caalie

\ Y Y
53 HAeS

-;_’QV"' - 3 YT
-— an
— | o

L

Yo
A

-

555> JUslSLy (sall 51 ealatal b Mgy yig st (¥ JS&
il Gl 9 oateo¥land ol dlaulgds Ciswy Gyt eadipalls @il o) diged
el oY gal t0ailin gy (530 (s LaB L Y dised (g ilupalls Aloge S5l am
Sl jl ey il Gy 5 putdland (ilisn dhulyds Cgm) Ghsyd oadalls
sslopalls al)s )1

09 e codd oy ylibiwl oo g 398305 gy bl
d>gi L| o] Cawd 44).«.«.!(_,]4#0).' ‘a)fuj.ya\//\“'\ ‘J)ls.a o.&..i';ua.”.&
Jolse jlade ol cadsl ol il laie 9 39250 digad pa>

Y &La cdS e yid SOl w ﬁ)fuj*a\”/\//\

Volume 21, Issue 1, Spring 2018



ohlSan 5 (5550 Jaza VY

2l Wlgioe syl Ggy onl & cwl psupe (gilug)ls
L o23gwy slopiy) sl b glojes jobay @il 55 eslatl
Al S Gy, wygod

Oeiig ol ol =L 9 L_Ls wlellas 3 as )9bul.oib
slul g Solgyin glagaiisy 4 Jlail colls gl
2 Blyls 1) albixe 680 byl 53 collo jusd cools
ol b giesd wygods lawsSTalgl oaiiSas of Ll gaes
lopalls 10T )3 ey jshiteds b ol g 2hb sy
ot 31 pra¥land (rilsp Gllsi 5 Saa ailign Jold 3> 5
Iy 5 ol g ab eslaiul il b 4 (6,503
2 9 like (5,80 bl s o cuwl (g355d393 iy caols
3 U ol cow (JoililginlSie wiile saiiS sl wluS)y 5
ol JIgd 51 50 b3S )3 agde dielaml I pels Jlgs
Glwpals 5 ole gl oriS @ edsddate Isi b olyen
i 51 liize ol o5 el ond oslitul jlasuSTeslyg)
G554 piliun oS wilodgad eslaiwl (iS4 oxigd Juaie
sl 5l wglie |y 8l Galied 4zl 39y (e GSS5ile)S (g
ol o peteYlad oaiisn s S Ba oS wlellhe
waslss sl 5l GSISgileg S gy Six sl plejen sebay
ol 9 sl ool 2hb b el ol 4wl SlasTal!
9 ordlad oulisn Gl b ohes laSTolsl iy
GHb 5l b gyl (Buw (inyy (s5lepalls b 51 il
slonld 5l 395 Ysame o5 o5oud b ohen ouligy i
b el 8L 53 s b ol paije g Sedy

osiitil s oBamags iy el Ghmghy slacasgie |l
A8lse G (g5lepalls 51 S g peiion ol ol 53 &S
ol g3 51 anls ol el pshiiedy wYlie I By 5
@ obo ) s wlehd ol b osliswl G1as ashd 93 wygods
9o Jeol> e (uilig 5 Juate S0sS,

Gy edel s 0 %0 U A s (sl lise Jos 53 428
S35 (2913 03,9158 (sl culio |y posls 51 aeys ol lgies
Gbls b oslae sloodghs 51 ilws 3 3z se 8
3l ey ol (o290 slroygld iz g Giludlpe Srao
saly> 1y 03918 olsiedy osliiul cubld g 0355 J38 L8 o3l
5L e 3 ealiiwl (gl calyd 53 gy ol 51 SO ceddls
il 39 50 Sy a5 s iwliiel g 2wl Guyy 4
390 yiaS Sry shls @ilie 13 5 65 el b laanl)s 5
5 iso sbdus 1 pagicwlin whge 53 .35 LB eslatl
slaghsy @l il osSale Slgice pl Gby; «(sslaidl
Nge et slaaize (hals johied 5 2ik (ilupalls )l
335 51,8 oslael

(S5 domus

L olyod wygody pritwdland (il 9 ozl Gl j1 esliiul
5L e el ol ilwalls 5 ple @ jlaasT @il @l
455 e Ko GBSsiLesS by @

Slbay el gl Yshue I Bty (I8 g Sits
Aileie G198 g ST ofgy ool hal Bl oyslenls
2SS pll ysiwly gl (558)5iSIsn (i QUSIS j puizen

S9ab (0
4 GBS @l @ ks g Glegly ol BYS anls

WAY s o) ojlast ¥ oy98

slegls sdsi 9 pandss ol 53 ylge 51%A0 51 G 5
GlSeilegsS Ghayt ilwpalls dloye stz b So I e
&S cwl odd coaw 9690 ol g esliiwl  (Sgiw
55 8 azgi yge BSsileg St slepalls gl
b ooy slaghy) sl oslatwl Jolds sy, ol 51 Goams b
@loSyi 1 eslatwl (bwad @luSy dhuwgds (ogw) Sad
i8S 3 oslasul yge oyt 3 JsSoMS LilGh siile (55893
RO

2 &S el galay Glsi jl eslatwl s slaghs, I e
il b Sad dilideo slocdale 55 g 3gd0 il b
olad 355 1 Jolmapue b Jolo wiygot glise )8y cilide
San gaiion b gied wiged Glsi ol I esliiul aese
11613, 51)8 osliil 350 iy (3 Lopalls jshiied Ailgise

e 59y L 9 PH @bl Guyy 55 (ohlSen  Kigs
A onl @ oalon Glwoalls )y gl s puiedlad
G il Slgie sblSeate K 5l ool o Slopu
Oxex oy ly wleSy ple leslatl @ cows
2l i Sad 3 ool dzen ABl Ay asYlad
Bl asl ol glad 65k g gl delys 4 s gy
[7sgy ddpoty pgjie by sl @ cuws ju gslaidl
S eslil o3b olhae Gy 4 OhlSen 9 Kigd puizen
-l Gilepals Gl gl s prdlad sy
ol 5 .Aj'ﬁ}'))ﬁ CxSL cuwS alio 6“&9))5)"‘%)'9353”5
O S Swodd )| oalatwl 3 (S)L.uua.ll} o.)ij UI)""“ (Gl
(Gl wl)) 4>)§| ol 0l OL:.})JLAJ)) ‘a)fuj.yc\ﬁ (kAN
3590 us‘.n_m OFAY L_glmla*m 9 (5),5[: lizo 6lm4ﬁ9“ &|9j|
o Sao¥S g5 55 b 035 lise Lol (1458, 1,5 eslatul
aoldl y> ol oaly i ) (g o yolie jaiileyd j> am S @
9 o35b ¢lie g oudh odliiul o) 38 S gy 5l &S Giles
JB bl et huso yid Gl a4 osdpalls sy Hlade
I8z oo cptalidl ol Ja¥s 51 o M8l ddls ez
Gy 0355 line 45wl rasd a8 pladl 51 Guy Jole
B S Ghyy b Swld (hgya cund (4288 S Gl
ke 48 sls (lis pols Gaimd s sdslewosds 2ol .cwl aisls
JB Glepals anls gletl js yudole 53 @SGlelIFA
Yo 53 0uiyS3 polie 1 yieS lade oyl REC TS ol (oboiws
G 8 9 Wl g wS lasnl (loding Gy o L8
S o e RL g pn JB Ghise ke bl
bl andly audss o3l 6ok 23U 39d e Glmpien

9 owe¥land guilign g il eslatul 390 53 &5 mlee 51 Se
ol 395 G 313 3929 (aig s panlid A3 )3 il
sehieds el (lupalls 51 S 5 peiion ol ol 0> Sl
53 4Blaz dshd 95 wygeay gl g 51 T8 ol 2Nl
a8 Job 55 g aslsl s (Jlgi el b eslaiwl Lo i,
Ol el 5l a9 st JolS Jsge 0 a5 5Lgall>
119200394 50 e3lasl iyl JoSUge

e i g9 3l Logas Giluil (ag)ls sleesgls 390 5
ssliiul 350 (g 3S3leS glsil 3| ilin Jolye cusl 639
wile SS5ileg S slaghy, I eslatwl vz s 035 18
oslitwl LB parlss adsl Jolye glgicay o309y slaghs,
Gilelaz B oy ol b loallbl 1 slosas (i g o3
&lo 53 sy wygeds bgly) g9 ol I eslatwl el

Gt} ulidooul glagtags



W Sy sagusthelis! g5lupalls 5 ol

Santisteban [, Scarlett E, et al. Treating gout with
pegloticase, a PEGylated urate oxidase, provides insight
into the importance of uric acid as an antioxidant in vivo.
Proc Natl Acad Sci USA. 2010;107(32):14351-6.

10- Coiffier B, Mounier N, Bologna S, Fermé C, Tilly H,
Sonet A, et al. Efficacy and safety of rasburicase
(recombinant urate oxidase) for the prevention and
treatment of hyperuricemia during induction
chemotherapy of aggressive non-Hodgkin's lymphoma:
results of the GRAAL1 (Groupe d'Etude des Lymphomes
de 1'Adulte Trial on Rasburicase Activity in Adult
Lymphoma) study. ] Clin Oncol. 2003;21(23):4402-6.

11- Lan D, Huang G, Shao H, Zhang L, Ma L, Chen Sh, et al.
An improved nonchromatographic method for the
purification of recombinant proteins using elastin-like
polypeptide-tagged proteases. Anal Biochem.
2011;415(2):200-2.

12- Banki MR, Feng L, Wood DW. Simple bioseparations
using self-cleaving elastin-like polypeptide tags. Nat
Methods. 2005;2(9):659-61.

13- Fazel R, Zarei N, Ghaemi N, Namvaran MM, Enayati S,
Mirabzadeh Ardakani E, et al. Cloning and expression of
Aspergillus flavus urate oxidase in Pichia pastoris.
Springerplus. 2014;3:395.

14- Sambrook ], Russell D. Molecular cloning: A
laboratory manual. 1st Volume. 3rd Edition. New York:
Cold Spring Harbor Laboratory Press; 2001.

15- Bradford MM. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Anal Biochem.
1976;72(1-2):248-54.

16- Banki MR, Gerngross TU, Wood DW. Novel and
economical purification of recombinant proteins: Intein-
mediated protein  purification using in vivo
polyhydroxybutyrate (PHB) matrix association. Protein
Sci. 2005;14(6):1387-95.

17- Fong BA, Wu WY, Wood DW. Optimization of ELP-
intein mediated protein purification by salt substitution.
Protein Expr Purif. 2009; 66(2):198-202.

18- Fong BA, Wood DW. Expression and purification of
ELP-intein-tagged target proteins in high cell density E.
coli fermentation. Microb Cell Fact. 2010;19:77.

19- Shi C, Han TC, Wood DW. Purification of microbially
expressed recombinant proteins via a dual ELP split
intein system. Methods Mol Biol. 2017;1495:13-25.

20- Guan D, Chen Z. Affinity purification of proteins in
tag-free form: Split intein-mediated ultrarapid
purification (SIRP). Methods Mol Biol. 2017;1495:1-12.
21- Alishah K, Asad S, Khajeh K, Akbari N. Utilizing
intein-mediated protein cleaving for purification of
uricase, a multimeric enzyme. Enzyme Microb Technol.
2016;93-94:92-8.

Pathobiology Research

el oy Hetly giiitud] gy shed cagal

o gilio 4058 gum o5 33)ls0 Vel B ainagi :@dlio (oylas
0185 e5g ol @l poga> 53 (s9ime g

s (g odngh) i dee rldiugsl pew
drow (%5 o 03350/ Gl Samgil (wliss gl dosie
oafimolales o0 £(%0) SaS Syl (93 odimas) halic
oxiung)) &) e H(%0) (SeS Siidgy «(pgw oMkungi)
(g o) als wmg (V) SeS Sawsh (plz
(BY+) Lol Samgy

29 ol sl sl o colax b ojgp ol lle @ilie
A [l A8 gylad 4 gae sk (B

&l
1- Goldman SC, Holcenberg JS, Finklestein JZ, Hutchinson
R, Kreissman S, Johnson FL, et al. A randomized
comparison between rasburicase and allopurinol in
children with lymphoma or leukemia at high risk for
tumor lysis. Blood. 2001;97(10):2998-3003.

2- Pui CH, Jeha S, Irwin D, Camitta B. Recombinant urate
oxidase (rasburicase) in the prevention and treatment of
malignancy-associated hyperuricemia in pediatric and
adult patients: Results of a compassionate-use trial.
Leukemia. 2001;15(10):1505-9.

3- FitzGerald O, Fitzpatrick DA, McGeeney KF. Letter:
Urate-oxidase treatment for hyperuricaemia. Lancet.
1975;1(7905):525.

4- Leplatois P, Le Douarin B, Loison G. High-level
production of a peroxisomal enzyme: Aspergillus flavus
uricase accumulates intracellularly and is active in
Saccharomyces cerevisiae. Gene. 1992;122(1):139-45.

5- Giffard M, Ferté N, Ragot F, El Hajji M, Castro B,
Bonneté F. Urate oxidase purification by salting-in
crystallization: Towards an alternative to
chromatography. PLoS One. 2011;6(5):e19013.

6- Chen Z, Wang Z, He X, Guo X, Li W, Zhang B. Uricase
production by a recombinant Hansenula polymorpha
strain harboring Candida utilis uricase gene. Appl
Microbiol Biotechnol. 2008;79(4):545-54.

7- Li ], Chen Z, Hou L, Fan H, Weng S, Xu C, et al. High-
level expression, purification, and characterization of
non-tagged Aspergillus flavus urate oxidase in
Escherichia coli. Protein Expr Purif. 2006;49(1):55-9.

8- Pfrimer P, de Moraes LM, Galdino AS, Salles LP, Reis
VC, De Marco |L, et al. Cloning, purification, and partial
characterization of Bacillus subtilis urate oxidase
expressed in Escherichia coli. ] Biomed Biotechnol
2010;2010:674908.

9- Hershfield MS, Roberts L] 2nd, Ganson NJ, Kelly ],

Volume 21, Issue 1, Spring 2018



	2-Indesign-FP
	Text

