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Expression, Purification and Characterization of Recombinant
Human Arginase 1 in Escherichia coli

LI Yipeng, DING Yu
(School of Life Sciences, Fudan University, Shanghai 200438, China)

Abstract: Arginase is an enzyme that catalyzes the degradation of arginine to produce urea and orni-
thine, which is crucial in the urea cycle. As a kind of half essential amino acid, arginine is only nec-
essary for the rapid growth organizations, such as the growth of tumor tissue. Arginase could deprive
the nutrition of tumor cells through catalyzes the degradation of arginine. There are two kinds of argina-
ses: arginase 1 and arginase 2. Arginase 1 is expressed predominantly in the liver, while arginase 2 is
expressed in non-hepatic tissues, with the highest levels of expression in the kidneys. In this article,
we first cloned human arginase 1 to the pT7 high expression level vector, then we over-expressed argi-
nase 1 by the auto-induction system. The expressed recombinant His,-arginasel was purified by Ni-
NTA affinity chromatography and Mono Q anion exchange chromatography. The typical yield of recom-
binant arginase 1 was 48.5 mg from 1 liter culture medium with purity above 95% . The recombinant
His,,-arginasel’s activity was 128 U/mg. Our research may facilitate further research of arginase 1’s

biological activity and its role in the related diseases.
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T His -arginasel 4 H 1) K MEFE FRIK, Bk
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of Ni- NTA chromatography; 5 Wash buffer; 6. Elution
buffer (with 300 mmol/L imidazole).
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Fig. 1 Veritying the expression and Ni-NTA purification

of His, -arginasel by SDS-PAGE
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%x1 LL1L E. coli BiERiEFn4i{L E4H His,,-arginasel EH
Tab. 1 Purification of recombinant His,,-arginasel from 1L cultured E. coli cells
Jig=: a3 74
5 H MR/ mg Hh1 /% B S : Pelt/mg ECE/%
items total protein purity volume me s ) yield recovery
concentration
Supernatant 2544.5 2.9 50 1.48 74.0 100.0
Ni-NTA 60.7 90.0 35 1. 56 54.6 73.8
Mono Q 51.0 95.1 10 4.85 48.5 65.5
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T AL FRARES ; 2~5.MonoQ B BV RR S
Note:A. 1. Molecular weight marker; 2~5. Eluates of
the Mono Q salt gradient.

2 SDS-PAGE#illMono QR & F 35 #k
EHT4E 1L His-arginasel
Fig. 2 Verifying the purification of His,  -arginaselby
MonoQanion exchange chromatography by SDS-PAGE
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SCHR A SRR I R AL 6 5 8 N AR AR,
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& 3 Superdex 2005 FiF il His10-arginase1 B 5K
Fig. 3 Veritying the oligomeric state of Hisio-arginasel by Superdex 200 size exclusive chromatography and SDS-PAGE
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