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(57) ABSTRACT 
The invention relates to Arginase II polypeptides, polynucle 
otides encoding the polypeptides, methods for producing the 
polypeptides, in particular by expressing the polynucle 
otides, and agonists and antagonists of the polypeptides. The 
invention further relates to methods for utilizing such poly 
nucleotides, polypeptides, agonists and antagonists for 
applications, Which relate, in part, to research, diagnostic 
and clinical arts. 
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ESTs forming the Arginase H contig 

EST # cDNA Librarv 
vl Jurkat T-cell 

2 Human colon 

3 Human stromal cell line 

v4 lurkat T-cell 
5 Human prostate BPH 
6 Human prostate hyperplasia 
7 LNCAP (prostate cancer cell line) 

8 Human colon 

9 Human brain 
10 Human colon adenocarc'moma 

ll Human testis tumor 

12 Human stromal cell line 

13 Human stromal cell line 
14 Human prostate cancer 

15 Human prostate cancer 

16 Human prostate cancer 

17 Human pineal gland 
18 Human pineal gland 
19 Human prostate cancer 

20 Human synovium 
2l Human synovium 

H6. 18 
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GAGGAAGAGGCGAAGACTACAGCTAACCTGGCAGTAGATGTGA'ITGCTTCAAGCTTTGGT 
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CTCCTTCTCCC-C‘I‘TCTGATGTCGATTGGACCGTCATCTACACTAACGAAGTTCGAAACCA 
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1 ATGTCCCTAAGGGGCAGCC'I‘CTCGCGTCi‘CCTCCAGACGCGAG’I'GCATTC SO 

I H1 ill I i HlH l i 
l . . . .TCACTGAGGGTTGACTGACTGGAGAGCTCAAGTGCAGCAAAGAGAA 46 

51 CATCCTGAAGAAA'I'CCGTCCACT . . . . . .CCGTGGCTGTGATAGGAGCCC 94 

lHi Hill HlilHiHHi 
47 GTGTCAGAGCATGAGCGCCAAGTCCAGAACCATAGGGATTATTGGAGCTC 95 

95 CGTTCTCACAAGGGCAGAAAAGAAAAGGAGTGGAGCATGGTCCCGCTGCC 144 

IHHH ! H Hi 1H Hi IHH I H H il 
97 CTTTCTCAAAGGGACAGCCACGAGGAGGC-GTGGAAGAAGGCCCTACAGTA 146 

145 ATAAGAGAAGCTGGC'I‘TGATGAAAAGGCTCTCCAGTTTGGGCTGCCACCT 194 

iHliHHIHiHH iHli 
147 TTGAGAAAGGCTGGTCTGCTTGAGAAACTTAAAGAACAAGAGTGTGATG'I' 196 

195 AAAAGACTTTGGAGATTTGAGTTTTACTCCAGTCCCCAAAGATGATCTCT 244 

HHJHIH H IHH HHHH HH 
3.97 GAAGGATTATGGGGACCTGCCCTTTGCTGACATCCCTAATGACAGTCCCT 246 

245 ACAACAACCTGATAGTGAATCCACGCTCAGTGGGTCTTGCCAACCAGGAA 294 

ll HI HHIHIHIHH HIIHI 
247 T'I‘CAAATTGTGA- . .AGAATCCAAGGTCTGTGGGAAAAGCAAGCGAGCAG 293 

295 CTGGC‘I‘GAGGTGGTTAGCAQAGCTGTGTCAGATGGCTACAGCTGTGTCAC 344 

HHIH Hi H 1 1H Hi i 
294 CTSGCTGGCAAGGTGGCACAAGTCAAGAAGAACGGAAGAATCAGCCTGGT 343 

345 ACTGGGAGGAGACCACAGCCTGGCAATCGGTACCATTAGTGGCCATGCCC 394 1 

mm HHHIHH [mm H I :11 12mm}! 
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ARGINASE II 

[0001] This invention relates, in part, to newly identi?ed 
polynucleotides and polypeptides; variants and derivatives 
of the polynucleotides and polypeptides; processes for mak 
ing the polynucleotides and the polypeptides, and their 
variants and derivatives; agonists and antagonists of the 
polypeptides; and uses of the polynucleotides, polypeptides, 
variants, derivatives, agonists and antagonists. In particular, 
in these and in other regards, the invention relates to 
polynucleotides and polypeptides of human Arginase II. 

BACKGROUND OF THE INVENTION 

[0002] Clinically signi?cant hyperagininemia results from 
mutations in the Type I arginase gene (Arginase I) (Ceder 
baum S D, et al., 1979, Pediat Res 13:827-833; Cederbaum 
S., et al., 1977, J. Pediatr 90:569-573; Michel V V, et al., 
1978, Clin Genet 13:61-67) Which is predominantly 
expressed in the liver and red blood cells (GasioroWska I et 
al., 1970, Biochim Biophys Acta 17:19-30; Hermann B G 
and Frischauf A- M., 1987, Meth EnZymol 152: 180-183; 
Spector E B, et al., 1982, Biochem Med 28: 165-175.) 
Arginase I de?cient patients present With spasticity, groWth 
retardation, progressive mental impairment and episodic 
hyperammonemia (Cederbaum S D, et al., 1979, Pediat Res 
13:827-833: Cederbaum S D, et al., 1977, J. Pediatr 90:569 
573; Thomas K R and Capecchi M R, 1987, Cell 51:503 
512.) Although signi?cantly devastating, Arginase I de? 
ciency has a milder clinical phenotype than other urea cycle 
disorders. It has been proposed that the presence of a second 
isoform of arginase might be responsible for this milder 
presentation (Grody W W., et al., 1989, J Clin Invest 
83:602-609; Grody W W, et al., 1993, Hum Genet 91: 1-5) 
The existence of an extra-urea cycle form of arginase 
(Arginase II), Which localiZes to the mirochondria (Wiss 
mann P B, et al., 1994, Am J Hum Genet 55:A139), has been 
demonstrated utiliZing various non-cross reacting antibodies 
to Arginase I and Arginase II (Spector E B. et al, 1983, 
Pediatr Res 17:941-944). In patients de?cient in type I 
arginase activity, a compensatory up regulation of Arginase 
II has been observed (GasioroWska I, et al., 1970, Biochim 
Biophys Acta 17:19-30; Hermann B G, et al., 1987. Meth 
EnZymol 152:180-183). Using these antibodies, it has been 
established that Arginase II is expressed predominantly in 
the kidney, but is also found in the brain, activated mac 
rophage, the gastrointestinal tract and in the lactating mam 
mary gland (Spector E B, et al., 1983, Pediatr Res 17:941 
944.) Arginase II is not expressed at a signi?cant level in the 
liver or red blood cells. In addition to a hypothetical role in 
the production of proline and glutamate it has been postu 
lated that Arginase II may play an important role in nitric 
oxide biosynthesis through the production of ornithine as a 
precursor of glutamate (MeZl V A, et al., 1977, Biochem J 
164: 105-113; Wang W W et al., 1995, Biochem Biophys Res 
Comm 210:1009-1016.) It is because of the many potential 
extra-urea cycle, metabolic roles of Arginase II and its up 
regulation in the hyperargininemic patient, With its implica 
tions for gene therapy, that cloning of the Arginase II gene 
is important. Many different techniques have been utiliZed to 
isolate the gene for Arginase II. The presence of six highly 
conserved regions in the protein, present in the arginases of 
most species examined, has been critical to the discovery 
process (Johnson J L, et al., 1984, J Neurochem 43:1123 
1126; Ikeda Y, et al., 1987, Arch Biochem Biophys 252:662 
674.) 
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SUMMARY OF THE INVENTION 

[0003] ToWard these ends, and others, it is an object of the 
present invention to provide polypeptides, inter alia, that 
have been identi?ed as novel Arginase II by homology 
betWeen the amino acid sequence set out in FIG. 2 and 
knoWn amino acid sequences of other proteins such as Type 
I arginase and agmatinase. 

[0004] It is a further object of the invention, moreover, to 
provide polynucleotides that encode Arginase II, particularly 
polynucleotides that encode the polypeptide herein desig 
nated Arginase II. 

[0005] In a particularly preferred embodiment of this 
aspect of the invention the polynucleotide comprises the 
region encoding human Arginase II in the sequence set out 
in FIG. 2 or in the cDNA in ATCC deposit No. 75,656 
deposited Jan. 26, 1994 (referred to herein as the deposited 
clone). 
[0006] In accordance With this aspect of the invention 
there are provided isolated nucleic acid molecules encoding 
human Arginase II, including mRNAs, cDNAs, genomic 
DNAs and, in further embodiments of this aspect of the 
invention, biologically, diagnostically, clinically or thera 
peutically useful variants, analogs or derivatives thereof, or 
fragments thereof including fragments of he variants, ana 
logs and derivatives. 

[0007] Among the particularly preferred embodiments of 
this aspect of the invention are naturally occurring allelic 
variants of human Arginase II. 

[0008] It also is an object of the invention to provide 
Arginase II polypeptides, particularly human Arginase II 
polypeptides, to treat diseases associated With or caused by 
a defect in the Arginase II gene or Arginase II gene expres 
sion, such as, for example, urea cycle diseases, hyperten 
sion, hypotension, episodic hyperammonemia, defects in 
biosynthesis of proline, glutamate, nitric oxide and orni 
thine, as Well as hyperagininemia and its related spasticity, 
groWth retardation, and progressive mental impairment, and 
prostate disease, particularly prostate cancer, prostatitis and 
benign prostatic hyperplasia or hypertrophy, and also pros 
tate damage, kidney disease, and kidney damage. 
[0009] In accordance With another object of the invention 
is a method of using Arginase II Lo control nitric oxide 
formation in an individual having a need to control such 
formation. 

[0010] In accordance With yet another object of the inven 
tion is a method of treating systemic hypotension caused by 
sepsis or cytokines using Arginase II alone or in combination 
With an alpha sub-1 adrenergic agonist. 

[0011] Another object of the invention is a method to 
deplete systemic arginine levels in an individual having a 
need for a depletion of such levels. 

[0012] In accordance With this aspect of the invention 
there are provided novel polypeptides of human origin 
referred to herein as Arginase II as Well as biologically, 
diagnostically or therapeutically useful fragments, variants 
and derivatives thereof, variants and derivatives of the 
fragments, and analogs of the foregoing. 
[0013] Among the particularly preferred embodiments of 
this aspect of the invention are variants of human Arginase 
II encoded by naturally occurring alleles of the human 
Arginase II gene. 
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[0014] It is another object of the invention to provide a 
process for producing the aforementioned polypeptides, 
polypeptide fragments, variants and derivatives, fragments 
of the variants and derivatives and analogs of the foregoing. 

[0015] In a preferred embodiment of this aspect of the 
invention there are provided methods for producing the 
aforementioned Arginase II polypeptides comprising cultur 
ing host cells having expressibly incorporated therein an 
exogenously-derived human Arginase II-encoding poly 
nucleotide under conditions for expression of human Argi 
nase II in the host and then recovering the expressed 
polypeptide. 

[0016] In accordance With another object the invention 
there are provided products, compositions, processes and 
methods that utiliZe the aforementioned polypeptides and 
polynucleotides for research, biological, clinical and thera 
peutic purposes, inter alia. 

[0017] In accordance With certain preferred embodiments 
of this aspect of the invention, there are provided products, 
compositions and methods, inter alia, for, among other 
things: assessing Arginase II expression in cells by deter 
mining Arginase II polypeptides of Arginase II-encoding 
mRNA; in a sample from a host organism having or sus 
pected of having a disease associated With or caused by a 
defect in the Arginase II gene or Arginase II gene expression, 
such as, for example, urea cycle diseases, hypertension, 
hypotension, episodic hyperammonemia, defects in biosyn 
thesis of proline, glutamate, nitric oxide and ornithine, as 
Well as hyperagininemia and its related spasticity, groWth 
retardation, and progressive mental impairment, and pros 
tate disease, particularly prostate cancer, prostatitis and 
benign prostatic hyperplasia or hypertrophy, and also pros 
tate damage, kidney disease, and kidney damage, in vitro, ex 
vivo or in vivo by exposing cells to Arginase II polypeptides 
or polynucleotides as disclosed herein; assaying genetic 
variation and aberrations, such as defects, in Arginase II 
genes; and administering a Arginase II polypeptide or poly 
nucleotide to an organism to augment Arginase II function 
or remediate Arginase II dysfunction. 

[0018] Another object of the invention is a method for the 
preparation of L-ornithine salts. 

[0019] Yet another object of the invention is a method for 
the diagnosis of a disorder arising from Arginase II de? 
ciency in an individual having or suspected of having a 
defect in the nitric oxide pathWay and the urea cycle. 

[0020] Also provided is a method to monitor progression 
or therapy of disorders With hypotension as a clinical sign. 

[0021] Further provided is a method to monitor progres 
sion of or therapy of disorders of the immune or nervous 
systems associated With or caused by nitric oxide regulation. 

[0022] Another object of the invention is a method to 
monitor activation state of macrophage. 

[0023] A further object of the invention is a method to 
monitor mitochondrial activity as a function of the trans 
portation of arginase II into the mirochondria. 

[0024] In accordance With certain preferred embodiments 
of this and other aspects of the invention there are provided 
probes that hybridiZe speci?cally to human Arginase II 
sequences. 
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[0025] In certain additional preferred embodiments of this 
aspect of the invention there are provided antibodies against 
Arginase II polypeptides. In certain particularly preferred 
embodiments in this regard, the antibodies are highly selec 
tive for human Arginase II. 

[0026] In accordance With another aspect of the present 
invention, there are provided Arginase II agonists. Among 
preferred agonists are molecules that mimic Arginase II, that 
bind to Arginase II-binding molecules or receptor mol 
ecules, and that elicit or augment Arginase II-induced 
responses. Also among preferred agonists are molecules that 
interact With Arginase II or Arginase II polypeptides, or With 
other modulators of Arginase II activities, and thereby 
potentiate or augment an effect of Arginase II or more than 
one effect of Arginase II. 

[0027] In accordance With yet another aspect of the 
present invention, there are provided Arginase II antago 
nists. Among preferred antagonists are those Which mimic 
Arginase II so as to bind to Arginase II receptor or binding 
molecules but not elicit a Arginase II-induced response or 
more than one Arginase II-induced response. Also among 
preferred antagonists are molecules that bind to or interact 
With Arginase II so as to inhibit an effect of Arginase II or 
more than one effect of Arginase II. 

[0028] The agonists and antagonists may be used to 
mimic, augment or inhibit the action of Arginase II polypep 
tides. They may be used, for instance, to treat diseases 
associated With or caused by a defect in the Arginase II gene 
or Arginase II gene expression, such as, for example, urea 
cycle diseases, hypertension hypotension, episodic hyper 
ammonemia, defects in biosynthesis of proline, glutamate, 
nitric oxide and ornithine, as Well as hyperagininemia and its 
related spasticity, groWth retardation, and progressive men 
tal impairment, and prostate disease, particularly prostate 
cancer, prostatitis and benign prostatic hyperplasia or hyper 
trophy, and also prostate damage, kidney disease, and kidney 
damage. 

[0029] In a further aspect of the invention there are 
provided compositions comprising a Arginase II polynucle 
otide or a Arginase II polypeptide for administration to cells 
in vitro, to cells ex vivo and to cells in vivo, or to a 
multicellular organism. In certain particularly preferred 
embodiments of this aspect of the invention, the composi 
tions comprise a Arginase II polynucleotide for expression 
of a Arginase II polypeptide in a host organism for treatment 
of disease. Particularly preferred in this regard is expression 
in a human patient for treatment of a dysfunction associated 
With aberrant endogenous activity of Arginase II or to 
provide therapeutic. Such compositions may be used to treat, 
for example, urea cycle diseases, hypertension, hypotension, 
episodic hyperammonemia, defects in biosynthesis of pro 
line, glutamate, nitric oxide and ornithine, as Well as hyper 
argininemia and its related spasticity groWth retardation, and 
progressive mental impairment, and prostate disease, par 
ticularly prostate cancer, prostatitis and benign prostatic 
hyperplasia or hypertrophy, and also prostate damage, kid 
ney disease, and kidney damage. 

[0030] Other objects, features, advantages and aspects of 
the present invention Will become apparent to those of skill 
from the folloWing description. It should be understood, 
hoWever, that the folloWing description and the speci?c 
examples, While indicating preferred embodiments of the 
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invention, are given by Way of illustration only. Various 
changes and modi?cations Within the spirit and scope of the 
disclosed invention Will become readily apparent to those 
skilled in the art from reading the folloWing description and 
from reading the other parts of the present disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The folloWing draWings depict certain embodi 
ments of the invention. They are illustrative only and do not 
limit the invention otherWise disclosed herein 

[0032] FIG. 1(A) shoWs the contig of the Arginase II 
cDNA With the EST numbers from FIG. 1(B) aligned With 
the EST, and (B) shoWs the ESTs that form the Arginase II 
contig. 

[0033] FIG. 2 shoWs the nucleotide (SEQ ID NO:1) and 
deduced amino acid (SEQ ID No:2) sequence of human 
Arginase II. 

[0034] FIG. 3 shoWs the primers used in cloning the 
Arginase II cDNA. 

[0035] FIG. 4 shoWs the regions of similarity betWeen 
polynucleotide sequences of Arginase II (top) and Arginase 
I (bottom) polynucleotides. 

[0036] FIG. 5 shoWs the regions of similarity betWeen 
polypeptide sequences of Arginase I (top) and Arginase II 
(bottom). 
[0037] Glossary 
[0038] The folloWing illustrative explanations are pro 
vided to facilitate understanding of certain terms used fre 
quently herein, particularly in the examples. The explana 
tions are provided as a convenience and are not limitative of 
the invention 

[0039] DIGESTION of DNA refers to catalytic cleavage 
of the DNA With a restriction enZyme that acts only at 
certain sequences in the DNA. The various restriction 
enZymes referred to herein are commercially available and 
their reaction conditions, cofactors and other requirements 
for use are knoWn and routine to the skilled artisan. 

[0040] For analytical purposes, typically, 1 mg of plasmid 
or DNA fragment is digested With about 2 units of enZyme 
in about 20 ml of reaction buffer. For the purpose of isolating 
DNA fragments for plasmid construction, typically 5 to 50 
mg of DNA are digested With 20 to 250 units of enZyme in 
proportionately larger volumes. 

[0041] Appropriate buffers and substrate amounts for par 
ticular restriction enZymes are described in standard labo 
ratory manuals, such as those referenced beloW, and they are 
speci?ed by commercial suppliers. 

[0042] Incubation times of about 1 hour at 37° C. are 
ordinarily used, but conditions may vary in accordance With 
standard procedures, the supplier’s instructions and the 
particulars of the reaction. After digestion, reactions may be 
analyZed, and fragments may be puri?ed by electrophoresis 
through an agarose or polyacrylamide gel, using Well knoWn 
methods that are routine or those skilled in the art. 

[0043] GENETIC ELEMENT generally means a poly 
nucleotide comprising a region that encodes a polypeptide or 
a region that regulates transcription or translation or other 
processes important to expression of the polypeptide in a 
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host cell, or a polynucleotide comprising both a region that 
encodes a polypeptide and a region operably linked thereto 
that regulates expression. 

[0044] Genetic elements may be comprised Within a vec 
tor that replicates as an episomal element; that is, as a 
molecule physically independent of the host cell genome. 
They may be comprised Within mini-chromosomes, such as 
those that arise during ampli?cation of transfected DNA by 
methotrexate selection in eukaryotic cells. Genetic elements 
also may be comprised Within a host cell genome; not in 
their natural state but, rather, folloWing manipulation such as 
isolation, cloning and introduction into a host cell in the 
form of puri?ed DNA or in a vector, among others. 

[0045] SIMILARITY betWeen tWo polpeptides is deter 
mined by comparing the amino acid sequence and its 
conserved amino acid substitutes of one polypeptide to the 
sequence of a second polypeptide. Moreover, also knoWn in 
the art is “IDENTITY” Which means the degree of sequence 
relatedness betWeen tWo polypeptide or tWo polynucleotide 
sequences as determined by the identity of the match 
betWeen tWo strings of such sequences Both identity and 
similarity can be readily calculated (Computational Molecu 
lar Biology, Lesk, A. M., ed., Oxford University Press, NeW 
York, 1988; Biocomputing: Informatics and Genome 
Projects, Smith, D. W., ed., Academic Press, NeW York, 
1993; Computer Analysis of Sequence Data, Part I, Grif?n, 
A. M., and Griffin, H. G., eds., Humana Press, NeW Jersey, 
1994; Sequence Analysis in Molecular Biology, von Heinje, 
G., Academic Press, 1987; and Sequence Analysis Primer, 
Gribskov, M. and Devereux, J ., eds, M Stockton Press, NeW 
York, 1991). While there exist a number of methods to 
measure identity and similarity betWeen tWo polynucleotide 
or polypeptide sequences, the terms “identity” and “simi 
larity” are Well knoWn to skilled artisans (Sequence Analysis 
in Molecular Biology, von Heinje, G., Academic Press, 
1987; Sequence Analysis Primer, Gribskov, M. and 
Devereux, J ., eds., M Stockton Press, NeW York. 1991; and 
Carillo, H., and Lipman, D., SIAM J. Applied Math, 
48: 1073 (1988). Methods commonly employed to determine 
identity or similarity betWeen tWo sequences include, but are 
not limited to disclosed in Guide to Huge Computers, Martin 
J. Bishop, ed., Academic Press, San Diego, 1994, and 
Carillo, H., and Lipman, D, SIAM J. Applied Math., 48: 
1073 (1988). Preferred methods to determine identity are 
designed to give the largest match betWeen the tWo 
sequences tested. Methods to determine identity and simi 
larity are codi?ed in computer programs. Preferred com 
puter program methods to determine identity and similarity 
betWeen tWo sequences include, but are not limited to, GCG 
program package (Devereux, J ., et al., Nucleic Acids 
Research 12(1): 387 (1984)), BLASTP, BLASTN, FASTA 
(Atschui, S. F. et al., J. Molec. Biol. 215: 403 (1990)). 

[0046] ISOLATED means altered “by the hand of man” 
from its natural state; i.e., that if it occurs in nature, it has 
been changed or removed from its original environment, or 
both. 

[0047] For example, a naturally occurring polynucleotide 
or a polypeptide naturally present in a living animal in its 
natural state is not “isolated,” but the same polynucleotide or 
polypeptide separated from some or all of the coexisting 
materials of its natural is “isolated”, as the term is employed 
herein. 
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[0048] As part of or following isolation, such polynucle 
otides can be joined to other polynucleotides, such as DNAs, 
for mutagenesis, to form fusion proteins, and for propaga 
tion or expression in a host, for instance. The isolated 
polynucleotides, alone or joined to other polynucleotides 
such as vectors, can be introduced into host cells, in culture 
or in Whole organisms. Introduced into host cells in culture 
or in Whole organisms, such DNAs still Would be isolated, 
as the term is used herein, because they Would not be in their 
naturally occurring form or environment. Similarly, the 
polynucleotides and polypeptides may occur in a composi 
tion, such as a media formulations, solutions for introduction 
of polynucleotides or polypeptides, for example, into cells, 
compositions or solutions for chemical or enZymatic reac 
tions, for instance, Which are not naturally occurring com 
positions, and, therein remain isolated polynucleotides or 
polypeptides Within the meaning of that term as it is 
employed herein. 

[0049] LIGAT ION refers to the process of forming phos 
phodiester bonds betWeen tWo or more polynucleotides, 
Which most often are double stranded DNAs. Techniques for 
ligation are Well knoWn to the art and protocols for ligation 
are described in standard laboratory manuals and references, 
such as, for instance, Sambrook et al., MOLECULAR 
CLONING, A LABORATORY MANUAL, 2nd Ed.; Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 
(1989) and Maniatis et al., pg. 146, as cited beloW. 

[0050] OLIGONUCLEOTIDE(S) refers to relatively short 
polynucleotides. Often the term refers to single-stranded 
deoxyribonucleotides, but it can refer as Well to single-or 
double-stranded ribonucleotides, RNA:DNA hybrids and 
double-stranded DNAs, among others. 

[0051] Oligonucleotides, such as single-stranded DNA 
probe oligonucleotides, often are synthesiZed by chemical 
methods, such as those implemented on automated oligo 
nucleotide synthesiZers. HoWever, oligonucleotides can be 
made by a variety of other methods, including in vitro 
recombinant DNA-mediated techniques and by expression 
of DNAs in cells and organisms. 

[0052] Initially, chemically synthesiZed DNAs typically 
are obtained Without a 5‘ phosphate. The 5‘ ends of such 
oligonucleotides are not substrates for phosphodiester bond 
formation by ligation reactions that employ DNA ligases 
typically used to form recombinant DNA molecules. Where 
ligation of such oligonucleotides is desired, a phosphate can 
be added by standard techniques, such as those that employ 
a kinase and ATP. 

[0053] The 3‘ end of a chemically synthesiZed oligonucle 
otide generally has a free hydroxyl group and, in the 
presence of a ligase, such as T4 DNA ligase, readily Will 
form a phosphodiester bond With a 5‘ phosphate of another 
polynucleotide, such as another oligonucleotide. As is Well 
knoWn, this reaction can be prevented selectively, Where 
desired, by removing the 5‘ phosphates of the other poly 
nucleotide(s) prior to ligation. 

[0054] PLASMIDS generally are designated herein by a 
loWer case p preceded and/or folloWed by capital letters 
and/or numbers, in accordance With standard naming con 
ventions that are familiar to those of skill in the art. Starting 
plasmids disclosed herein are either commercially available, 
publicly available on an unrestricted basis, or can be con 
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structed from available plasmids by routine application of 
Well knoWn, published procedures. Many plasmids and other 
cloning and expression vectors that can be used in accor 
dance With the present invention are Well knoWn and readily 
available to those of skill in the art. Moreover, those of skill 
readily may construct any number of other plasmids suitable 
for use in the invention. The properties, construction and use 
of such plasmids, as Well as other vectors, in the present 
invention Will be readily apparent to those of skill from the 
present disclosure. 

[0055] POLYNUCLEOTIDE(S) generally refers to any 
polyribonucleotide or polydeoxribonucleotide, Which may 
be unmodi?ed RNA or DNA or modi?ed RNA or DNA. 

Thus, for instance, polynucleotides as used herein refers to, 
among others, single- and double-stranded DNA, DNA that 
is a mixture of single- and double-stranded regions, single 
and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules com 
prising DNA and RNA that may be single-stranded or, more 
typically, double-stranded or a mixture of single- and 
double-stranded regions. 

[0056] In addition, polynucleotide as used herein refers to 
triple-stranded regions comprising RNA or DNA or both 
RNA and DNA. The strands in such regions may be from the 
same molecule or from different molecules. The regions may 
include all of one or more of the molecules, but more 
typically involve only a region of some of the molecules. 
One of the molecules of a triple-helical region often is an 
oligonucleotide. 

[0057] As used herein, the term polynucleotide includes 
DNAs or RNAs as described above that contain one or more 

modi?ed bases. Thus, DNAs or RNAs With backbones 
modi?ed for stability or for other reasons are “polynucle 
otides” as that term is intended herein. Moreover, DNAs or 
RNAs comprising unusual bases, such as inosine, or modi 
?ed bases, such as tritylated bases, to name just tWo 
examples, are polynucleotides as the term is used herein. 

[0058] It Will be appreciated that a great variety of modi 
?cations have been made to DNA and RNA that serve many 
useful purposes knoWn to those of skill in the art. The term 
polynucleotide as it is employed herein embraces such 
chemically, enZymatically or metabolically modi?ed forms 
of polynucleotides, as Well as the chemical forms of DNA 
and RNA characteristic of viruses and cells, including 
simple, and complex cells, inter alia. 

[0059] POLYPEPTIDES, as used herein includes all 
polypeptides as described beloW. The basic structure of 
polypeptides is Well knoWn and has been described in 
innumerable textbooks and other publications in the art. In 
this context, the term is used herein to refer to any peptide 
or protein comprising tWo or more amino acids joined to 
each other in a linear chain by peptide bonds. As used herein, 
the term refers to both short chains, Which also commonly 
are referred to in the art as peptides, oligopeptides and 
oligomers, for example, and to longer chains, Which gener 
ally are referred to in the art as proteins, of Which there are 
many types. 

[0060] It Will be appreciated that polypeptides often con 
tain amino acids other than the 20 amino acids commonly 
referred to as the 20 naturally occurring amino acids, and 
that many amino acids, including the terminal amino acids, 
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may be modi?ed in a given polypeptide, either by natural 
processes, such as processing and other post-translational 
modi?cations, but also by chemical modi?cation techniques 
Which are Well knoWn to the art. Even the common modi 
?cations that occur naturally in polypeptides are too numer 
ous to list exhaustively here, but they are Well described in 
basic texts and in more detailed monographs, as Well as in 
a voluminous research literature, and they are Well knoWn to 
those of skill in the art. Among the knoWn modi?cations 
Which may be present in polypeptides of the present are, to 
name an illustrative feW, acetylation, acylation, ADP-ribo 
sylation, amidation, covalent attachment of ?avin, covalent 
attachment of a heme moiety, covalent attachment of a 
nucleotide or nucleotide derivative, covalent attachment of 
a lipid or lipid derivative, covalent attachment of phospho 
tidylinositol, cross-linking, cycliZation, disul?de bond for 
mation, demethylation, formation of covalent cross-links, 
formation of cysteine, formation of pyroglutamate, formy 
lation, gamma-carboxylation, glycosylation, GPI anchor for 
mation, hydroxylation, iodination, methylation, myristoyla 
tion, oxidation, proteolytic processing, phosphorylation, 
prenylation, racemiZation, selenoylation, sulfation, transfer 
RNA mediated addition of amino acids to proteins such as 
arginylation, and ubiquitination. 

[0061] Such modi?cations are Well knoWn to those of skill 
and have been described in great detail in the scienti?c 
literature. Several particularly common modi?cations, gly 
cosylation, lipid attachment, sulfation, gamma-carboxyla 
tion of glutamic acid residues, hydroxylation and ADP 
ribosylation, for instance, are described in most basic texts, 
such as, for instance PROTEINS—STRUCTURE AND 
MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. 
H. Freeman and Company, NeW York. (1993). Many 
detailed revieWs are available on this subject, such as, for 
example, those provided by Wold, E, Posttranslational Pro 
tein Modi?cations: Perspectives and Prospect, pgs. 1-12 in 
POSTTRANSLATIONAL COVALENT MODIFICATION 
OF PROTEINS, B. C. Johnson, Ed., Academic Press, NeW 
York (1983); Seifter et al.,Analysis for protein modi?cations 
and nonprotein cofactors, Meth. EnZymol. 182: 626-646 
(1990) and Rattan et al., Protein Synthesis: Posttranslational 
Modi?cations and Aging, Ann. NY. Acad. Sci. 663: 48-62 

(1992). 
[0062] It Will be appreciated, as is Well knoWn and as 
noted above, that polypeptides are not alWays entirely linear. 
For instance polypeptides may be branched as a result of 
ubiquitination, and they may be circular, With or Without 
branching generally as a result of postranslation events, 
including natural processing event and events brought about 
by human manipulation Which do not occur naturally. Cir 
cular, branched and branched circular polypeptides may be 
synthesiZed by non-translation natural process and by 
entirely synthetic methods, as Well. 

[0063] Modi?cations can occur anyWhere in a polypep 
tide, including the peptide backbone, the amino acid side 
chains and the amino or carboxyl termini. In fact, blockage 
of the amino or carboxyl group in a polypeptide, or both, by 
a covalent modi?cation, is common in naturally occurring 
and synthetic polypeptides and such modi?cations may be 
present in polypeptides of the present invention, as Well. For 
instance, the amino terminal residue of polypeptides made in 
E. coli, prior to proteolytic processing, almost invariably 
Will be N-formylmethionine. 
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[0064] The modi?cations that occur in a polypeptide often 
Will be a function of hoW it is made. For polypeptides made 
by expressing a cloned gene in a host, for instance, the 
nature and extent of the modi?cations in large part Will be 
determined by the host cell posttranslational modi?cation 
capacity and the modi?cation signals present in the polypep 
tide amino acid sequence. For instance, as is Well knoWn, 
glycosylation often does not occur in bacterial hosts such as 
E. coli. Accordingly, When glycosylation is desired, a 
polypeptide should be expressed in a glycosylating host, 
generally a eukaryotic cell. Insect cell often carry out the 
same posttranslational glycosylations as mammalian cells 
and, for this reason, insect cell expression systems have been 
developed to express ef?ciently mammalian proteins having 
native patterns of glycosylation, inter alia. Similar consid 
erations apply to other modi?cations. 

[0065] It Will be appreciated that he same type of modi 
?cation may be present in the same or varying degree at 
several sites in a given polypeptide. Also, a given polypep 
tide may contain many types of modi?cations. 

[0066] In general, as used herein, the term polypeptide 
encompasses all such modi?cations, particularly those that 
are present in polypeptides synthesiZed by expressing a 
polynucleotide in a host cell. 

[0067] VARIANT(S) of polynucleotides or polypeptides, 
as the term is used herein, are polynucleotides or polypep 
tides that differ from a reference polynucleotide or polypep 
tide, respectively. Variants in this sense are described beloW 
and elsewhere in the present disclosure in greater detail. 

[0068] (1) A polynucleotide that differs in nucleotide 
sequence from another, reference polynucleotide. Generally, 
differences are limited so that the nucleotide sequences of 
the reference and the variant are closely similar overall and, 
in many regions, identical. 

[0069] As noted beloW, changes in the nucleotide 
sequence of the variant may be silent. That is, they may not 
alter the amino acids encoded by the polynucleotide. Where 
alterations are limited to silent changes of this type a variant 
Will encode a polypeptide With the same amino acid 
sequence as the reference. Also as noted beloW, changes in 
the nucleotide sequence of the variant may alter the amino 
acid sequence of a polypeptide encoded by the reference 
polynucleotide. Such nucleotide changes may result in 
amino acid substitutions, additions, deletions, fusions and 
truncations in the polypeptide encoded by the reference 
sequence, as discussed beloW. 

[0070] (2) A polypeptide that differs in amino acid 
sequence from another, reference polypeptide. Generally, 
differences are limited so that the sequences of the reference 
and the variant are closely similar overall and, in many 
region, identical. 

[0071] A variant and reference polypeptide may differ in 
amino acid sequence by one or more substitutions, additions, 
deletions, fusions and truncations, Which may be present in 
any combination. 

[0072] RECEPTOR MOLECULE, as used herein, refers 
to molecules Which bind or interact speci?cally With Argi 
nase II polypeptides of the present invention, including not 
only classic receptors, Which are preferred, but also other 
molecules that speci?cally bind to or interact With polypep 
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tides of the invention (Which also may be referred to as 
“binding molecules” and “interaction molecules,” respec 
tively and as “Arginase II binding molecules” and “Arginase 
II interaction molecules.” Binding betWeen polypeptides of 
the invention and such molecules, including receptor or 
binding or interaction molecules may be exclusive to 
polypeptides of the invention, Which is very highly pre 
ferred, or it may be highly speci?c for polypeptides of the 
invention, Which is highly preferred, or it may be highly 
speci?c to a group of proteins that includes polpeptides of 
the invention, Which is preferred, or it may be speci?c to 
several groups of proteins at least one of Which includes 
polypeptides of the invention. 

[0073] Receptors also may be non-naturally occurring, 
such as antibodies and antibody-derived reagents that bind 
speci?cally to polypeptides of the invention. 

DESCRIPTION OF THE INVENTION 

[0074] The present invention relates to novel Arginase II 
polypeptides and polynucleotides, among other things, as 
described in greater detail beloW. In particular, the invention 
relates to polpeptides and polynucleotides of a novel human 
Arginase II, Which is related by amino acid sequence homol 
ogy to Arginase I, non-type I arginase from Xenopus and 
agmatinase. The invention relates especially to Arginase II 
having the nucleotide and amino acid sequences set out in 
FIG. 2, and to the Arginase II nucleotide and amino acid 
sequences obtained from a cDNA library in AT CC Deposit 
No. 75,656, Which is herein referred to as “the deposited 
clone” or as the “cDNA of the deposited clone.” It Will be 
appreciated that the nucleotide and amino acid sequences set 
out in FIG. 2 Were obtained by sequencing the cDNA of the 
deposited clone. Hence, the sequence of the deposited clone 
is controlling as to any discrepancies betWeen the tWo. 

[0075] Polynucleotides 
[0076] In accordance With one aspect of the present inven 
tion, there are provided isolated polynucleotides Which 
encode the Arginase II polypeptide having the deduced 
amino acid sequence of FIG. 2 or the Arginase II polypep 
tide encoded by the cDNA in the deposited clone. 

[0077] Using the information provided herein, such as the 
polynucleotide sequence set out in FIG. 2, a polypeptide of 
the present invention encoding human Arginase II polypep 
tide may be obtained using standard cloning and screening 
procedures, such as those for cloning cDNAs using mRNA 
from cells of a Jurkat cell line library as starting material. 
Illustrative of the invention, the polynucleotide set out in 
FIG. 2 Was discovered in a cDNA library derived from cells 
of a human Jurkat cell line library. 

[0078] Human Arginase II of the invention is structurally 
related to other proteins of the arginase family, as shoWn by 
the results of sequencing the cDNA encoding human Argi 
nase II in the deposited clone. The cDNA sequence thus 
obtained is set out in FIG. 2. It contains an open reading 
frame encoding a protein of about 355 amino acid residues 
With a deduced molecular Weight of about 35 kDa. The 
protein exhibits greatest homology to Arginase I and non 
type I arginase from Xenopus, among knoWn proteins. The 
355 residues of the Arginase II of FIG. 2 have about 55% 
identity and about 68% similarity With the amino acid 
sequence of human type I arginase. 
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[0079] Arginase II is expressed in kidney and to a much 
greater extent in prostate as determined by northern blot 
analysis using the Arginase II gene as a probe. Other tissues 
shoWed no observable message on northern blots. It is 
knoWn that express nitric oxide is expressed at extremely 
high levels in the prostate. 

[0080] Polynucleotides of the present invention may be in 
the form of RNA, such as mRNA, or in the form of DNA, 
including, for instance, cDNA and genomic DNA obtained 
by cloning or produced by chemical synthetic techniques or 
by a combination thereof. The DNA may be triple-stranded, 
double-stranded or single-stranded. Single-stranded DNA 
may be the coding strand, also knoWn as the sense strand, or 
it may be the non-coding strand, also referred to as the 
anti-sense strand. 

[0081] The coding sequence Which encodes the polypep 
tide may be identical to the coding sequence of the poly 
nucleotide shoWn in FIG. 2 or that of the deposited clone. 
It also may be a polynucleotide With a different sequence, 
Which, as a result of the redundancy (degeneracy) or the 
generic code, encodes the polypeptide of the DNA of FIG. 
2 or of the deposited cDNA. 

[0082] Polynucleotides of the present invention Which 
encode the polypeptide of FIG. 2 or the polypeptide 
encoded by the deposed cDNA may include, but are not 
limited to the coding, sequence for the mature polypeptide, 
by itself; the coding sequence for the mature polypeptide 
and additional coding sequences, such as those encoding a 
leader or secretory sequence, such as a pre-, or pro- or 

prepro- protein sequence; the coding sequence of the mature 
polypeptide, With or Without the aforementioned additional 
coding sequences, together With additional, non-coding 
sequences, including for example, but not limited to introns 
and non-coding 5‘ and 3‘ sequences, such as the transcribed, 
non-translated sequences that play a role in transcription, 
mRNA processing—including splicing and polyadenylation 
signals, for example—ribosome binding and stability of 
mRNA, additional coding sequence Which codes for addi 
tional amino acids, such as those Which provide additional 
functionalities. Thus, for instance, the polypeptide may be 
fused to a marker sequence, such as a peptide, Which 
facilitates puri?cation of the fused polypeptide. In certain 
preferred embodiments of this aspect of the invention, the 
marker sequence is a hexa-histidine peptide, such as the tag 
provided in the vector pQE-9, among others, many of Which 
are commercially available. As described in GentZ et al., 
Proc. Natl. Acad. Sci., USA 86: 821-824 (1989), for 
instance, hexa-histidine provides for convenient puri?cation 
of the fusion protein. The HA tag corresponds to an epitope 
derived of in?uenZa hemagglutinin protein Which has been 
described by Wilson et al., Cell 37: 767 (1984), for instance. 

[0083] In accordance With the foregoing the term “poly 
nucleotide encoding a polypeptide” as used herein encom 
passes polynucleotides Which include a sequence encoding 
a polypeptide of the present invention, particularly the 
human Arginase II having the amino acid sequence set out 
in FIG. 2 or the amino acid sequence of the human Arginase 
II encoded by the cDNA of the deposited clone. The term 
encompasses polynucleotides that include a single continu 
ous region or discontinuous regions encoding the polypep 
tide (for example, interrupted by introns) together With 
additional regions, that also may contain coding and/or 
non-coding sequences. 
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[0084] The present invention further relates to variants of 
the herein above described polynucleotides Which encode 
for fragments, analogs and derivatives of the polypeptide 
having the deduced amino acid sequence of FIG. 2 or the 
polypeptide encoded by the cDNA of the deposited clone. A 
variant of the polynucleotide may be a naturally comprising 
variant such as a naturally occurring allelic variant, or it may 
be a variant that is not knoWn to occur naturally. Such 
non-naturally occurring variants of the polynucleotide may 
be made by mutagenesis techniques, including those applied 
to polynucleotides, cells or organisms. 

[0085] Among variants in this regard are variants that 
differ from the aforementioned polynucleotides by nucle 
otide substitutions, deletions or additions. The substitutions, 
deletions or additions may involve one or more nucleotides. 

The variants may be altered in coding or non-coding regions 
or both. Alterations in the coding regions may produce 
conservative or non-conservative amino acid substitutions, 
deletions or additions. 

[0086] Among the particularly preferred embodiments of 
the invention in this regard are polynucleotides encoding 
polypeptides having the amino acid sequence of Arginase II 
set out in FIG. 2 or the amino acid sequence of Arginase II 
of the cDNA of the deposited clone; variants, analogs, 
derivatives and fragments thereof, and fragments of the 
variants, analogs and derivatives. 

[0087] Further particularly preferred in this regard are 
polynucleotides encoding Arginase II variants, analogs, 
derivatives and fragments, and variants, analogs and deriva 
tives of the fragments, Which have the amino acid sequence 
of the Arginase II polypeptide of FIG. 2 or of the deposit in 
Which several, a feW, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino 
acid residues are substituted, deleted or added, in any 
combination. Especially preferred among these are silent 
substitutions, additions and deletions, Which do not alter the 
properties and activities of the Arginase II. Also especially 
preferred in this regard are conservative substitutions. Most 
highly preferred are polpeptides having the amino acid 
sequence of FIG. 2 or of the deposit, Without substitutions. 

[0088] Further preferred embodiments of the invention are 
polynucleotides that are at least 70% identical to a poly 
nucleotide encoding the Arginase II polypeptide having the 
amino acid sequence set out in FIG. 2, or variants, close 
homologs, derivatives and analogs thereof, as described 
above, and polynucleotides Which are complementary to 
such polynucleotides. Alternatively, most highly preferred 
are polynucleotides that comprise a region that is at least 
80% identical to a polynucleotide encoding the Arginase II 
polypeptide of the cDNA of the deposited clone and poly 
nucleotides complementary thereto. In this regard, poly 
nucleotides at least 90% identical to the same are particu 
larly preferred, and among these particularly preferred 
polynucleotides, those With at least 95% are especially 
preferred. Furthermore, those With at least 97% are highly 
preferred among those With at least 95%, and among these 
those With at least 98% and at least 99% are particularly 
highly preferred, With at least 99% being the more preferred. 

[0089] Particularly preferred embodiments in this respect, 
moreover, are polynucleotides Which encode polpeptides 
Which retain substantially the same biological function or 
activity as the mature polypeptide encoded by the cDNA of 
FIG. 2 or the cDNA of the deposited clone. 

Aug. 29, 2002 

[0090] The present invention further relates to polynucle 
otides that hybridiZe to the herein above-described 
sequences. In this regard, the present invention especially 
relates to polynucleotides Which hybridiZe under stringent 
conditions to the herein above-described polynucleotides. 
As herein used, the term “stringent conditions” means 
hybridiZation Will occur only if there is at least 95% and 
preferably at least 97% identity betWeen the sequences. 

[0091] As discussed additionally herein regarding poly 
nucleotide assays of the invention, for instance, polynucle 
otides of the invention as discussed above, may be used as 
a hybridiZation probe for cDNA and genomic DNA to isolate 
full-length cDNAs and genomic clones encoding Arginase II 
and to isolate cDNA and genomic clones or other genes that 
have a high sequence similarity to the human Arginase II 
gene. Such probes generally Will comprise at least 15 bases. 
Preferably, such probes Will have at least 30 bases and may 
have at least 50 bases. Particularly preferred probes Will 
have at least 30 bases and Will have 50 bases or less. 

[0092] For eXample, the coding region of the Arginase II 
gene may be isolated by screening using the knoWn DNA 
sequence to synthesiZe an oligonucleotide probe. A labeled 
oligonucleotide having a sequence complementary to that of 
a gene of the present invention is then used to screen a 
library of human cDNA, genomic DNA or mRNA to deter 
mine Which members of the library the probe hybridiZes to. 

[0093] The polynucleotides and polypeptides of the 
present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to 
human disease, as further discussed herein relating to poly 
nucleotide assays, inter alia. 

[0094] The polynucleotides may encode a polypeptide 
Which is the mature protein plus additional amino or car 
boXyl-terminal amino acids, or amino acids interior to the 
mature polypeptide (When the mature form has more than 
one polypeptide chain, for instance). Such sequences may 
play a role in processing of a protein from precursor to a 
mature form, may facilitate protein traf?cking, may prolong 
or shorten protein half-life or may facilitate manipulation of 
a protein for assay or production, among other things. As 
generally is the case in situ, the additional amino acids may 
be processed aWay from the mature protein by cellular 
enzymes. 

[0095] Aprecursor protein, having the mature form of the 
polypeptide fused to one or more prosequences may be an 
inactive form of the polypeptide. When prosequences are 
removed such inactive precursors generally are activated. 
Some or all of the prosequences may be removed before 
activation. Generally, such precursors are called proproteins. 

[0096] In sum, a polynucleotide of the present invention 
may encode a mature protein, a mature protein plus a leader 
sequence (Which may be referred to as a preprotein), a 
precursor of a mature protein having one or more prose 
quences Which are not the leader sequences of a preprotein, 
or a preproprotein, Which is a precursor to a proprotein, 
having a leader sequence and one or more prosequences, 
Which generally are removed during processing steps that 
produce active and mature forms of the polypeptide. 

[0097] Deposited Materials 
[0098] A deposit containing a human Arginase II cDNA 
has been deposited With the American Type Culture Collec 
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tion, as noted above. Also as noted above, the cDNA deposit 
is referred to herein as “the deposited clone” or as “the 
cDNA of the deposited clone.” 

[0099] The deposited clone Was deposited With the Ameri 
can Type Culture Collection, 12301 Park LaWn Drive, 
Rockville, Md. 20852, USA, on Jan. 26, 1994, and assigned 
ATCC Deposit No. 75,656. 

[0100] The deposited material is a pBluescript SK (—) 
plasmid library (Stratagene, La Jolla, Calif.) that contains 
cDNA clones, including those of Arginase II. 

[0101] The deposit has been made under the terms of the 
Budapest Treaty on the international recognition of the 
deposit of micro-organisms for purposes of patent proce 
dure. The strain Will be irrevocably and Without restriction 
or condition released to the public upon the issuance of a 
patent. The deposit is provided merely as convenience to 
those of skill in the art and is not an admission that a deposit 
is required for enablement, such as that required under 35 
U.S.C. section 112. 

[0102] The sequence of the polynucleotides contained in 
the deposited material, as Well as the amino acid sequence 
of the polypeptide encoded thereby, are controlling in the 
event of any con?ict With any description of sequences 
herein. 

[0103] A license may be required to make, use or sell the 
deposited materials, and no such license is hereby granted. 

[0104] Polypeptides 
[0105] The present invention further relates to a human 
Arginase II polypeptide Which has the deduced amino acid 
sequence of FIG. 2 or Which has the amino acid sequence 
encoded by the deposited clone. 

[0106] The invention also relates to fragments, analogs 
and derivatives of these polypeptides. The terms “fragment,” 
“derivative” and “analog” When referring to the polypeptide 
of FIG. 2 or that encoded by the deposited cDNA, means a 
polypeptide Which retains essentially the same biological 
function or activity as such polypeptide. Thus, an analog 
includes a proprotein Which can be activated by cleavage of 
the proprotein portion to produce an active mature polypep 
tide. 

[0107] The polypeptide of the present invention may be a 
recombinant polypeptide, a natural polypeptide or a syn 
thetic polypeptide. In certain preferred embodiments it is a 
recombinant polypeptide. 

[0108] The fragment, derivative or analog of the polypep 
tide of FIG. 2 or that encoded by the cDNA in the deposited 
clone may be one in Which one or more of the amino acid 
residues are substituted With a conserved or non-conserved 
amino acid residue (preferably a conserved amino acid 
residue) and such substituted amino acid residue may or may 
not be one encoded by the genetic code, or (ii) one in Which 
one or more or he amino acid residues includes a substituent 

group, or (iii) one in Which the mature polypeptide is fused 
With another compound, such as a compound to increase the 
half-life of the polypeptide (for eXample, polyethylene gly 
col), or (iv) one in Which the additional amino acids are 
fused to the mature polypeptide, such as a leader or secretory 
sequence or a sequence Which is employed for puri?cation 
of the mature polypeptide or a proprotein sequence. Such 
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fragments, derivatives and analogs are deemed to be Within 
the scope of those skilled in the art from the teachings 
herein. 

[0109] Among the particularly preferred embodiments of 
the invention in this regard are polypeptides having the 
amino acid sequence of Arginase II set out in FIG. 2, 
variants, analogs, derivatives and fragments thereof, and 
variants, analogs and derivatives of the fragments. Alterna 
tively, particularly preferred embodiments of the invention 
in this regard are polypeptides having the amino acid 
sequence of the Arginase II of the cDNA in the deposited 
clone, variants, analogs, derivatives and fragments thereof, 
and variants, analogs and derivatives of the fragments. 

[0110] Among preferred variants are those that vary from 
a reference by conservative amino acid substitutions. Such 
substitutions are those that substitute a given amino acid in 
a polypeptide by another amino acid of like characteristics. 
Typically seen as conservative substitutions are the replace 
ments, one for another, among the aliphatic amino acids Ala, 
Val, Leu and He; interchange of the hydroXyl residues Ser 
and Thr, exchange of the acidic residues Asp and Glu, 
substitution betWeen the amide residues Asn and Gln, 
exchange of the basic residues Lys and Arg and replace 
ments among the aromatic residues Phe, Tyr. 

[0111] Further particularly preferred in this regard are 
variants, analogs, derivatives and fragments, and variants, 
analogs and derivatives of the fragments, having the amino 
acid sequence of the Arginase II polypeptide of FIG. 2 or of 
the cDNA in the deposited clone, in Which several, a feW, 5 
to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are 
substituted, deleted or added, in any combination. Especially 
preferred among these are silent substitutions, additions and 
deletions, Which do not alter the properties and activities of 
the Arginase II. Also especially preferred in this regard are 
conservative substitutions. Most highly preferred are 
polypeptides having the amino acid sequence of FIG. 2 or 
the deposited clone Without substitutions. 

[0112] The polypeptides and polynucleotides of the 
present invention are preferably provided in an isolated 
form, and preferably are puri?ed to homogeneity. 

[0113] The polypeptides of the present invention include 
the polypeptide of SEQ ID NO: 2 (in particular the mature 
polypeptide) as Well as polypeptides Which have at least 
70% similarity (preferably at least 70% identity) to the 
polypeptide of SEQ ID NO:2 and more preferably at least 
90% similarity (more preferably at least 90% identity) to the 
polypeptide of SEQ ID NO:2 and still more preferably at 
least 95% similarity (still more preferably at least 95% 
identity) to the polypeptide of SEQ ID NO:2 and also 
include portions of such polypeptides With such portion of 
the polypeptide generally containing at least 30 amino acids 
and more preferably at least 50 amino acids. 

[0114] Fragments or portions of the polpeptides of the 
present invention may be employed for producing the cor 
responding full-length polypeptide by peptide synthesis; 
therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or 
portions of the polynucleotides of the present invention may 
be used to synthesiZe full-length polynucleotides of the 
present invention. 
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[0115] Fragments 
[0116] Also among preferred embodiments of this aspect 
of the present invention are polypeptides comprising frag 
ments of Arginase II, most particularly fragments of the 
Arginase II having the amino acid set out in FIG. 2, or 
having the amino acid sequence of the Arginase II of the 
deposited clone, and fragments of variants and derivatives of 
the Arginase II of FIG. 2 or of the deposited clone. 

[0117] In this regard a fragment is a polypeptide having an 
amino acid sequence that entirely is the same as part but not 
all of the amino acid sequence of the aforementioned 
Arginase II polypeptides and variants or derivatives thereof 

a [0118] Such fragments may be “free-standing,’ i.e., not 
part of or fused to other amino acids or polypeptides, or they 
may be comprised Within a larger polypeptide of Which they 
form a part or region. When comprised Within a larger 
polypeptide, the presently discussed fragments most prefer 
ably form a single continuous region. HoWever, several 
fragments may be comprised Within a single larger polypep 
tide. For instance, certain preferred embodiments relate to a 
fragment of a Arginase II polypeptide of the present com 
prised Within a precursor polypeptide designed for expres 
sion in a host and having heterologous pre and pro-polypep 
tide regions fused to the amino terminus of the Arginase II 
fragment and an additional region fused to the carboxyl 
terminus of the fragment. Therefore, fragments in one aspect 
of the meaning intended herein, refers to the portion or 
portions of a fusion polypeptide or fusion protein derived 
from Arginase II. 

[0119] As representative examples of polypeptide frag 
ments of the invention, there may be mentioned those Which 
have from about 8 to about 16 amino acids Which include the 
regions of high cross-section homology and polypeptide 
fragments of the invention Which have from about 20 to 50 
amino acids Which include the regions of loWest homology 
betWeen type I arginase and the sequence reported in FIG. 
2. 

[0120] In this context about includes the particularly 
recited range and ranges larger or smaller by several, a 
feW,5, 4, 3, 2 or 1 amino acid at either extreme or at both 
extremes. For instance, about 65-90 amino acids in this 
context means a polypeptide fragment of 65 plus or minus 
several, a feW, 5, 4, 3, 2 or 1 amino acids to 90 plus or minus 
several a feW, 5, 4, 3, 2 or 1 amino acid residues, i.e, ranges 
as broad as 65 minus several amino acids to 90 plus several 
amino acids to as narroW as 65 plus several amino acids to 
90 minus several amino acids. 

[0121] Highly preferred in this regard are the recited 
ranges plus or minus as many as 5 amino acids at either or 
at both extremes. Particularly highly preferred are the recited 
ranges plus or minus as many as 3 amino acids at either or 
at both the recited extremes. Especially particularly highly 
preferred are ranges plus or minus 1 amino acid at either or 
at both extremes or the recited ranges With no additions or 
deletions. Most highly preferred of all in this regard are 
fragments from about 8 to about 50 amino acids to include 
six areas of high cross-species homology Which most likely 
contribute to the active siZe of the enZyme and three areas of 
loW cross species homology Which may be of greatest 
diagnostic signi?cance. 
[0122] Among especially preferred fragments of the 
invention are truncation mutants of Arginase II. Truncation 

Aug. 29, 2002 

mutants include Arginase II polpeptides having the amino 
acid sequence of FIG. 2, or of the deposited clone, or of 
variants or derivatives thereof, except for deletion of a 
continuous series of residues (that is, a continuous region, 
part or portion) that includes the amino terminus, or a 
continuous series of residues that includes the carboxyl 
terminus or, as in double truncation mutants, deletion of tWo 
continuous series of residues, one including the amino 
terminus and one including the carboxyl terminus. Frag 
ments having the siZe ranges set out about also are preferred 
embodiments of truncation fragments, Which are especially 
preferred among fragments generally. 

[0123] Also preferred in this aspect of the invention are 
fragments characteriZed by structural or functional attributes 
of Arginase II. Preferred embodiments of the invention in 
this regard include fragments that comprise alpha-helix and 
alpha-helix forming regions (“alpha-regions”), beta-sheet 
and beta-sheet-forming regions (“beta-regions”), turn and 
turn-forming regions (“turn-regions”), coil and coil-forming 
regions (“coil-regions”), hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic 
regions, ?exible regions, surface-forming regions and high 
antigenic index regions of Arginase II. 

[0124] Certain preferred regions in these regards are set 
out in FIG. 2 and include, but are not limited to, regions of 
the aforementioned types identi?ed by analysis of the amino 
acid sequence set out in FIG. 2. As set out in FIG. 2, such 
preferred regions include Garnier-Robson alpha-regions, 
beta-regions, turn-regions and coil-regions, Chou-Fasman 
alpha-regions, beta-regions and turn-regions, Kyte-Doolittle 
hydrophilic regions and hydrophilic regions, Eisenberg 
alpha and beta amphipathic regions, Karplus-SchulZ ?exible 
regions, Emini surface-forming regions and Jameson-Wolf 
high antigenic index regions. 

[0125] Among highly preferred fragments in this regard 
are those that comprise regions of Arginase II that combine 
several structural features, such as several of the features set 
out above. In this regard, the regions de?ned by the residues 
about amino acids 116-123, amino acids 141-153, amino 
acids 156-168, amino acids 193-206, amino acids 249-261, 
amino acids 265-236, amino acids 96-115, amino acids 
213-248, and amino acids 306-356 of FIG. 2, Which are 
regions of either high cross-species homology, thus poten 
tially involved in the active site of the enZyme, or regions of 
loW-cross species homology Which may increase their use 
fulness in generating arginase II speci?c antibodies or use 
arginase II speci?c DNA based diagnostics. Such regions 
may be comprised Whithin a larger polypeptide or may be by 
themselves a preferred fragment of the present invention, as 
discussed above. It Will be appreciated that the term “about” 
as used in this paragraph has the meaning set out above 
regarding fragments in general. 

[0126] Further preferred regions are those that mediate 
activities of Arginase II. Most highly preferred in this regard 
are fragments that have a chemical, biological or other 
activity of Arginase II, including those With a similar activity 
or an improved activity, or With a decreased undesirable 
activity. Highly preferred in this regard are fragments that 
contain regions that are homologs in sequence, or in posi 
tion, or in both sequence and to active regions of related 
polpeptides, such as, for example, the related polypeptides 










































