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Tab. 1 Primers designed for cloning and expression analysis of the arginase gene

Primer name

Sequence

SMART II™ A Oligonucleotide (12 pmol/L)
3’ -RACE CDS Primer A(3' -CDS; 12 umol/L)
5" -RACE CDS Primer A (5’ -CDS; 12 pmol/L)
10xUniversal Primer A Mix (UPM)

Long Primer (0.4 pmol/L)

Short Primer (2 pmol/L)

5'-(dN), -3’
5'-(dT),0-3"

Random Primer
Oligo (dT)z
Arg-GSP1
Arg-GSP2
Arg-PF
Arg-PR

B-actin PF
B-actin PR

5'-AAGCAGTGGTATCAACGCAGAGTACGCGGG-3'

5'-AAGCAGTGGTATCAACGCAGAGTAC(T);0V N-3’
(N=A,C,G,orT; V=A,G,orC)
5'-(T),sVN-3(N=A,C,G,orT; V=A, G, or C)

5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT-3’
5'-CTAATACGACTCACTATAGGGC -3’

5'-CAGCATGAGCGTCGATCCATAACAC-3'
5'-TGCTAAAGACATTGCCTACATTGGT -3’
5'-TTTGCCTCGGTCTCGGTGGTGA-3'
5'-GCCGTGGATGTTTCCGCTGTCT-3'
5'-TCCCCTCAACCCTAAAGCCAACA -3'
5'-CGGAAGCGTACAGCGACAACACA -3’




598 35
14 PCR 3" cDNA , PCR 1%
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1
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(SYBR Green Realtime PCR Master Mix-Plus- )
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Fig. 1 The agarose gel electrophoresis of arginase gene RACE-
PCR products

M. 100 bp DNA Ladder; 1. 3-RACE-PCR ;2.
Arg-GSP2 3'-RACE cDNA ;3. UPM
3'-RACE cDNA ; 4. 5-RACE-PCR ;5.
Arg-GSP1 5-RACE cDNA ;6. UPM
5'-RACE ¢cDNA

M. 100 bp DNA Ladder; 1. DNA fragment amplified by
3'-RACE-PCR; 2. PCR result using Arg-GSP2 primer only; 3. PCR
result using UPM primer only; 4. DNA fragment amplified by
5'-RACE-PCR; 5. PCR result using Arg-GSP1 primer only; 6. PCR
result using UPM primer only

2.2
ExPASy Proteomics Server-ProtParam(http://

www.expasy.ch/ cgi-bin/ protparam)
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Fig. 2 The homologous model of tertiary structure of H. cumingii
arginase
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Tab. 2 The arginase sequences using for establishing phylogenic tree and the arginase sequence identities between H. cumingii and other species

GenBank
Species Protein Accession number Identity
Hyriopsis cumingii Arginase ADA68869 /
Ornithorhynchus anatinus Similar to arginase XP_001505820 53.98%
Equus caballus Similar to arginase type I XP_001503335 53.98%
Homo sapiens Arginase (EC_3.5.3.1) AAA51776 53.98%
Capra hircus Arginase ACS34711 53.54%
Rana catesbeiana Arginase BAA07422 53.13%
Bos taurus Arginase-1 NP_001039619 53.10%
Xenopus laevis Arginase-1 NP_001080417 52.65%
Sus scrofa Similar to arginase type II XP_001928714 52.58%
Rattus norvegicus Arginase-2 EDMO03719 52.15%
Mus musculus Arginase-1 CAJ18381 50.42%
Danio rerio Arginase-1-like XP_001922598 48.87%
Cyprinus carpio Putative-arginase- 1 CAI38845 47.64%
Salmo salar Arginase-1 NP_001134788 46.78%
Bos taurus
47 100 E Capra hircus
Homo sapiens
95 .
Equus caballus
100 97
Mus musculus
94 Ornithorhynchus anatinus
100 Xenopus laevis
54 )
— Rana catesbeiana
100 Salmo salar
100 I: Danio rerio
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wor— Rattus norvegicus
Sus scrofa
Hyriopsis cumingii
0.05
3
Fig. 3 The phylogenic evolution tree of H. cumingii arginase
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Fig. 4 Relative expression of arginase in different tissues
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FULL-LENGTH CDNA CLONING AND TISSUE EXPRESSION ANALYSIS OF
ARGINASE GENE FROM HYRIOPSIS CUMINGII

LIU Qiao-Lin', XU Bao-Hong', XIAO Tiao-Yi', LIU Min', ZHONG Lei' and
SU Jian-Ming’
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. College of Animal Vet-
erinary and Medicine, Hunan Agricultural University, Changsha 410128, China)

Abstract: Arginase (Arg) is a sign enzyme among organisms of urea cycle. It is not only related to many diseases in
organisms, but also used to treat tumors and cancer as an important tool enzyme. According to the Hyriopsis cumingii (H.
cumingii) expressed sequence tags (EST) obtained by constructing subtractive hybridization cDNA library of H. cum-
ingii liver, the gene full-length cDNA sequence of arginase from H. cumingii was cloned by RACE-PCR technique based
on the designed gene-special primers. After analyzed by the software DNA Star and the bioinformatics technology, the
results showed that the length of arginase gene cDNA sequence was 1720 bp, containing a complete open reading frame
(65—1072) which was 1008 bp, encoding a peptide of 335 amino acid residues (aa), flanked by a 64 bp of 5’ untrans-
lated region (UTR) and a 648 bp of 3'-UTR. The deduced molecular weight of arginase was about 36.81 kD. At the
transcriptional level, quantitative real-time PCR (qPCR) was used to detect the expression of the arginase gene in
different tissues. The result revealed that H. cumingii arginase gene could be expressed in seven kinds of tissue con-
taining liver, stomach, intestine, gill, heart, mantle, axe foot collected from H. cumingii, especially strongly expressed
in digestive organs, such as liver, stomach and intestine, but weakly in heart and mantle. So it concluded that the
arginase from the H. cumingii which belongs to lower invertebrate could possess the same characteristics and func-

tions of arginase type and from the higher animals. That means the arginase from the H. cumingii may not only

participates in urea cycle, but also plays an important role in the processes of physiology and pathology. And the de-

duction will be verified in the next experiment.

Key words: Hyriopsis cumingii; Arginase; Rapid amplification of cDNA ends; Quantitative real-time PCR; Tissue ex-

pression



