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Construction of cDNA subtracted library of amphioxus neurula
and expression analysis of two genes related to
embryo development

Abstract

Amphioxus is an ideal model organism for understanding the origin and
developmental mechanism of vertebrates, because its evolutionary position is very
important and the body plan is similar to that of vertebrates. During the developmental
stages of amphioxus embryos, neurula is very important considering the formation of
neural tube and the emergence of somites.

In order to isolate genes concerning this crucial stage at the embryonic developmental
processes, we constructed a neurula cDNA subtracted library for amphioxus
Branchiostoma belcheri, and identified 204 ESTs composing of 82 single contigs.
Comparative analysis revealed that 55% of those single contigs were homologous to
various known genes in other organisms, whereas 44% of them, unidentified contigs, had
no significant similarity to known genes. Real-time quantitative PCR (RTqPCR) analysis
showed that 70% of the single contigs were validated to be up-regulated in the neurula.
Besides, we also analyzed several unidentified contigs in detail and found three novel
genes in amphioxus. Thus, we believe more deep investigations on those unidentified
contigs will disclose more valuable data related to the neurular development of amphioxus.

We isolated fatty acid binding protein gene (AmphiFABP) from the subtracted library
and sequenced its full-length cDNA via RACE method. The result of phylogenetic analysis
showed that AmphiFABP is the ancestoral gene of 6 FABP genes in vertebrates. RTqPCR
and in situ hybridization analyses indicated that AmphiFABP is highly up-regulated on
neural plate and somites, indicating that it is involved in the development of neural tube
and somite at neurula stage.

Furthermore, we amplified the full-length of AmphiN57 screened from the neurula
cDNA subtracted library. Comparative analysis showed that there are 2 AmphiN57-like
genes (Bf N57L and Bf N57L2) in addition to the AmphiN57 in Branchiostoma floridae
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genome. Being of containing two EF-hand (EFh) motifs in those deduced proteins, we
considered them as members of EFh superfamily. Homology analysis of AmphiN57s
detected no orthologous in other species, and just revealed little similarity between those
newly identified genes and the NCS family members in their EFh motifs. Therefore, we
presumed that AmphiN57 and AmphiN57-like genes may be formed by duplication and
specialization of NCS family members, they constitute a new subfamily, which only
occurrs in amphioxus. Temporal and spatial expression showed that AmphiN57 gene
especially expressed in gastrula and neurula during the embryo development. At neurula
stage, AmphiN57 is highly up-regulated and it expressed in the mesoblast, hypoblast and
neural ectoderm. These results indicated that AmphiN57 may play important roles in the
formation of neural tube and the differentiation of layers.

In addition to above researches, we also constructed two subtracted cDNA libraries
for gonads. cDNA from ovary was adopted as tester for the construction of a forward
library, and then as a driver for the reverse library construction. Two directional subtracted
cDNAfragments were inserted into plasmid vectors, and subsequently the vectors were
transferred into Elcoli DHS50. As a result, forward and backward subtracted cDNA
libraries containing 459 and 243 clones respectively, were obtained and subjected to PCR
analysis. Results confirmed that about 90% of the clones contained inserts of 200-600 bp
in the two libraries, in accord with our prediction. Thirty of the positive clones were
selected and sequenced randomly, and, of those sequenced clones, twenty six gene
fragments were obtained. Then, sixteen sequenced genes were further analyzed via
RTgPCR. The results indicated that these genes were expressed differently between male
and female gonads. The subtractive cDNA libraries of amphioxus gonads provide a
foundation for further studies of the genes related to sexual differentiation and gonadal

development.

Key words: Amphioxus; embryo development; subtracted library; AmphiFABP gene;
AmphiN57 gene
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Fig. 1-1 The formation of organ primordium of amphioxus embryo
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