HOW BIG AND DIFFERENT

 IS THE GH -INTRON 3 

OF AMAZONIAN FISH SPECIES ?

Jorge Ivan Rebelo Porto

INPA/CPBA

Manaus-AM, Brazil

jirporto@inpa.gov.br

Audrey Alencar Arruda d’Assunção

INPA/ PPG - GCBEV

Lab. Temático de Biologia Molecular

Manaus-AM, Brazil

audrey@inpa.gov.br

EXTENDED ABSTRACT ONLY – DO NOT CITE

The growth hormone - GH is a 22 kDa polypeptide containing 180 to 210 amino acids. In most fish species GH is structured with five exons and four introns. However a fifth intron in cichlids and salmonids have been described. The pattern for GH evolution in fishes seems to be a slow rate with occasional bursts of rapid evolution. Phylogenetic interrelationships of fishes have been examined with GH sequences (amino acids and nucleotides) and the results in general is in agreement with traditional morphological hypotheses. In addition to the GH coding sequences, the intron uncoding regions have also been employed to advance phylogenetic interrelationships of Salmonids or even to detect intraspecific polymorphisms. As part of an effort to develop molecular markers for Amazonian fishes, the aim of the present study was to design primers complementary to the flanking regions of  GH-intron 3 for PCR amplification and DNA sequencing in order to assess whether or not this region is a candidate for intra- or interspecific analysis.

Nine characiform fish species belonging to the families Characidae (Serrasalminae), Gasteropelecidae, Lebiasinidade, and one species from incertae sedis were sampled (Tab. I). All species are commercially important for fisheries either as food, sport fishing or aquarium hobby. We extracted DNA from tissue samples preserved in 95% ethanol using standard phenol-chloroform methods. We amplified our sequences using new primers designed from on our alignments and analyses of published and unpublished sequence data for GH in several Cypriniformes and Siluriformes (GenBank). PCR reaction products were purified and then sequenced using the amplification primers and an automated DNA sequencer (MegaBace 1000). Fragments were assembled using Sequence Navigator and sequences were aligned using ClustalW. We reviewed and fine-tuned the alignments visually using Bioedit.

Three new primers designed on the basis of the nucleotide sequences of GH exons 3 and 4 available on the GenBank were developed. The first set amplified the end of exon 3, intron 3, and begining of exon 4 (GHEX3F:5'-CCGCTGTCTTCTTTCTGCAAYTC-3' and  GHEX4R (5'-GGG-AAC-TCC-CAG-GAC-TCR-AT-3') and the second set amplified the end of exon 3, intron 3, and the end of exon 4 (GHEX3F:5'-CCGCTGTCTTCTTTCTGCAAYTC-3' and GHE4R2: 5’-GATGCCCATTTTCAGGTCAG-3’, as schematically shown in the Figure 1.

We obtained PCR amplification (only a single band) and DNA sequences for the nine fish species. When available, the coding sequences were successfully aligned but the alignment of intron 3 was possible only in related fish species since high sequence divergence across families was detected. 

In the Serrasalminae, the size of amplicons varied from 300-600 bp. The two sets of primers amplified well only for Colossoma macromopum. Four out of five Serrasalminae species (Pacu - Mylesinus paraschomburgkii and Mylesinus paucisquamatus, Piranha - Serrasalmus rhombeus and Serrasalmus sp.) presented similar intron sequences and few diagnostic polymorphic sites. The fifth species (tambaqui - Colossoma macropomum) presented the most derived sequence among serrasalmins and in a population genetic analysis we uncovered 5 genotypes that seems not to be geographically related. In this group, the size of intron 3 varied from 303 to 405 bp. Moreover, we observed that distinct from Cypriniformes, but similar to Siluriformes, the Colossoma macropomum (Characiformes) lacks 10 amino acids in the middle of exon 4. 

In regard to the ornamental fishes, only in the cardinal tetra Paracheirodon axelrodi the two set of primers amplified DNA. However, the amplicons were not homologues after DNA sequence analysis. For the first set of primers the amplicon seems to be homologue to the GH-intron of other characiforms. For the second set, apparently a second GH copy or a GH-like sequence was amplified. These sequences are totally distinct one of each other. To the other ornamental fishes, sequence analysis among the hatchet fishes (Carnegiella marthae and Carnegiella strigata) shows discrete nucleotide divergence as well as for the pencilfish Nannostomus eques.

Because introns are considered useful for tracing polymorphism in nuclear DNA, since its trend to retain more mutations than protein coding genes, usually is recommended using them as a counterpart of mitochondrial DNA. However, despite that the intron can be considered a neutral marker in general, we advised that small intraspecific divergence was detected in the GH – intron 3 of the nine Characiformes species analysed in this study.
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Figure 1. Schematic representation of GH – Intron 3 and positioning of primers.

Table 1. GH sizes of exons 3, intron 3 and exon 4 of Cypriniformes, Siluriformes and Characiformes.

	Species / GenBank access
	  EX 3
	   I 3 
	  EX 4

	Cyprinus carpio / X51969
	117
	565
	162

	Hypophthalmichthys molitrix / M94348
	117
	423
	162

	Ctenopharyngodon idella / X60419
	117
	447
	162

	Ctenopharyngodon idella / X60988
	117
	446
	162

	Misgurnus mizolepis / AF133815
	117
	161
	162

	Alburnus alburnus / Y09421
	-
	280
	-

	Ictalurus punctatus / AF267989
	117
	717
	132

	Ictalurus punctatus / S69215
	117
	717
	132

	Clarias gariepinus / AF416488
	117
	261
	132

	Heteropneustes fossilis / AF416489
	117
	591
	132

	Colossoma macropomum
	-
	405
	-

	Mylesinus paraschomburgkii
	-
	303
	-

	Mylesinus paucisquamatus
	-
	303
	-

	Serrasalmus rhombeus
	-
	303
	-

	Serrasalmus sp. (group rhombeus)
	-
	303
	-

	Carnegiella marthae
	-
	197
	-

	Carnegiella strigata
	-
	197
	-

	Paracheirodon axelrodi I
	-
	117
	-

	Paracheirodon axelrodi II
	-
	380
	-

	Nannostomus eques
	-
	200
	-
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