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A novel gene, Ami 1s expressed in vascular tissue in Xenopus laevis
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Abstract

We report the isolation and expression pattern of a novel gene, Ami in Xenopus laevis. Ami was initially isolated as a highly expressed
gene in cardiovascular tissues. The deduced amino acid sequence of Ami was most closely similar to human complement factor D and
mouse adipsin in mammals. In adult Xenopus tissues, the transcript of Ami was detected in liver, fat body, lung, gut, vessel, heart, muscle,
testis, and ovary, but expression in blood cells or skin was hardly detected. This expression profile was significantly different from that
observed for mammalian homologues. Ami transcripts in Xenopus laevis were expressed from the late neurula stage, remained constant
until the tadpole stage. The mRNA localized to paraxial regions at the neurula stage and anterior ventral regions at the tailbud stage.
From the late tailbud to tadpole stage, expression was detected along the forming blood vessels, including the anterior cardinal veins,
posterior cardinal veins, intersomitic veins, dorsal longitudinal anastomosing vessel, dorsal aorta, pronephric sinus, and most prominent-
ly around the vascular vitelline network. The expression around the vascular vitelline network demonstrated left-right asymmetry in

stage 42 embryo. Comparison with the endothelium marker, Xmsr, suggested that Ami is expressed in endothelial cells.
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1. Results and discussion

The cardiovascular system is one of the first organs to
function in the developing embryo. It consists of endothe-
lial cells lining the vascular tubes, cardiac and smooth mus-
cles cells, and pericytes enfolding the endothelial cells. The
system and the components not only provide the nutrients
and oxygen to tissues, but also has important roles in the
development of other organs, such as kidney, liver, and
pancreas (Nikolova and Lammert, 2003). Despite numer-
ous and extensive studies, the precise mechanisms of car-
diovascular development are not fully understood. To
address this, we undertook a differential screening to iden-
tify genes with possible functional involvement in the
developing cardiovasculature.
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1.1. Isolation of Ami

During the screening for genes expressed in cardiovascu-
lar tissues, we found a clone that showed strong expression
in developing vascular tissue. We performed 5 and 3’
RACE and obtained the complete sequence of the tran-
script (Fig. 1A, GenBank Accession No. AB238233), which
was 985 base pairs long and encoded a putative protein of
263 amino acid residues. We named this gene ““Ami”
(““mesh” in Japanese), according to the mRNA expression
pattern. The putative amino acid sequence of Ami was
most similar to human complement factor D (CFAD) pro-
tein. CFAD is a protease that specifically cleaves a lysine-
arginine bond of complement factor B in human serum
(Lesavre et al., 1979; Niemann et al., 1984). CFAD is also
an orthologue of mouse adipsin, a gene involved in adipose
differentiation (Cook et al., 1985; White et al., 1992). A
comparison of the amino acid sequences of Ami and its
homologous sequences of several species are shown in


mailto:asashi@bio.c.u-tokyo.ac.jp

614

M. Inui, M. Asashima | Gene Expression Patterns 6 (2006) 613-619

-27 AAAAAGGTGTTAGACTGAGTAACAAACATGAATATCTCCAGGGTTCTGTTTGCGGTGGTC
M N I 8 R V L F A V V 11
34 CTGGTACTAACTGTTTCCACCTATGAATGCAGGCCACGTGGGCGTATTCTAGGTGGGCAA
L v L T v S T ¥ E C R P R G R I L G G Q 31
94 GATTCAAAGGAAAAAACCTGGCCTTTTATGGCATCTATTCAGAAGAATGAGGTCCACCAA
D S K E K T W P FM A S I Q K N E V H Q 51
154 TGTGGGGGGGTCCTTATTTCTGATAAATGGGTGCTGAGTGCAGCACACTGTGCTACTGAC
¢c 6 G VL I 88 DKWV L S A A HCA ATD 71
214 AGCAATAATTCATCACTGCATGTGATGCTTGGCGCCATCTCTCTCACCAAACCAGAGCAA
S N N S S L H V M L G A I S L T K P E Q 91
274 TACAAAATAGTTTTAAAGGTGGAAAGGGAGATCCCTCACCCTCTGTACAATTCTACCAAA
Y K I v L, K V E R E I P H P L Y N S T K 111
334 AAGCATCATGATCTTCTCCTGCTAGAGCTATCTGAAAAAGTAACATTAAGCGAAGCTGTG
K HH D L L L L EL S E K V T L S E A V 131
394 AAGCCCCTGCCTTTTGAAACTGAAAATATTGACATCCCTGATGGAAAACGATGCCTAGTC
K P L P F E T EN I DI P D G K R C L V 151
454 GCAGGTTGGGGACAGATGAAATCAACTGGAAAGATGCCAGACACTTTGCAAGAATTATGG
A G W G Q M K 8 T G K M P DTUL Q E L W 171
514 ATCCCCGTGATTAGCAGGGATGTCTGTAATCGCCGGAACTACTATGATAATGAAATTACC
I P v I 8 R D V C N R RN Y Y DNUE I T 191
574 CCAAATATGATATGTGCTATAGAAGCCAAGAAGGACTCATGTGAGGGAGACTCCGGGGGA
P N M I C A I E A K K D S C E G D S G G 211
634 CCTCTAGTATGTGATGGAATAGCAGTGGCTATTGTACAGGGCGGATATCGTAGATGTGGC
P L VvV ¢ D G I A V A I V Q G G Y R R C G 231
694 CTATCGAAGAAGCCAGGCATCTACACACTCATTGCACCTTACAAATCCTGGATAATGGAA
L 8 K K P 6 I ¥ T L I A P Y K S W I M E 251
754 ACCATGTATAATGCTACTCTACTCCCATCCCCTTTGTGAAACCATAAGTGGTAAGCCTGT
T M ¥ N A T L L P S P L * 263
814 AGCAACACGATAATCTTCTAATAAATGATGCACTGCTTCCAGCAGTTAATTCTGTAAAGG
874 AGATCAAAAGTTTTTTCATTTGTTTCTCAAAACAAAGTGTAATGTATGGCACAATAAAAT
934 CCTTTTGCAAAAACAAAAAAAAAAA 958
B
Ani 1 BNISRVLFA ~ATVST--YECRIIAR ML - GQD SKE! JFIo 56
Human CFAD 1 ll--HsmERLX@L Gas--ACTYAP| S BOANERE AEAHAR - [ F0F 55
Mouse Adipsin 1 Bi--HS SVYFVAIRYT GAA——VC“HOPELFILFFQEAAAHAR—'“-‘ 55
1 N

Zebrafish EST

Ani IVL LYN. 115
Human CFAD SOPDTID 114
House Adipsin R GSRPDSLEDH 115
Zebrafish EST VYN-158§DFSISNYD! 108

Ani 116 LE NIDIPD
Human CFAD 115 LQ VDRDVAP
Mouse Adipsin 116 Qms GP

Zebrafish EST 109 I PYRQSD!

Ani 175

Human CFAD 174

Mouse Adipsin
Zebrafish EST

175
169

Anmi 235 13 E-TMYNATLLPSPL 263
Human CFAD 234 i SVLA 253
Mouse Adipsin 235 NITNGNMTS 259
Zebrafish EST 229 243

Fig. 1.

Primary sequences of 4mi cDNA and Ami protein. Nucleotide sequence of 4mi cDNA and putative amino acid sequence of Ami protein (A). The

Ami cDNA sequence is depicted in the upper row and deduced amino acid sequence in the lower row. Amino acid residues are presented as bold characters
under the first nucleotides of the corresponding codons. The position of the stop codon is depicted by *. The numbers on the left side and the bottom refer
to the cDNA sequence (+1 corresponding to the A of the first ATG codon) and the numbers on the right side refer to the amino acid sequence.
Comparison of amino acid sequences homologous to Ami among species (B). Deduced amino acid sequences of Ami, human Complement Factor D
(CFAD, GenBank Accession No. BC057807), mouse adipsin (GenBank Accession No. NM013459), and a Zebrafish EST with sequence similarity to
human CFAD (GenBank Accession No. CF997239) are aligned. Black boxes indicate the amino acid residues that are conserved in more than three of the
four sequences. Numbers refer to the amino acid sequences. Gaps are introduced to maximize the sequence similarity.

Fig. 1B. Ami demonstrated 47%, 42%, and 42% identities
to human CFAD, mouse adipsin, and a Zebrafish EST sim-
ilar to human CFAD (GenBank Accession No.
CF997239), respectively, at the amino acid level
(Fig. 1B). Since Ami is the most similar gene to CFAD/

Adipsin in the Xenopus laevis EST database (NCBI), and
CFAD is the most similar gene to Ami in the human gen-
ome database (NCBI), it is possible to consider Ami as
Xenopus orthologue of CFAD/Adipsin. (Indeed, MGC pro-
gram registered a Xenopus tropicalis homologous sequence
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