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Methodology article
PCR primers for an aldolase-B intron in acanthopterygian fishes

Abstract
Background: Nuclear DNA sequences provide genetic information that complements studies
using mitochondrial DNA. Some 'universal' primer sets have been developed that target introns
within protein-coding loci, but many simultaneously amplify introns from paralogous loci. Refining
existing primer sets to target a single locus could circumvent this problem.

Results: Aldolase intron 'G' was amplified from four fish species using previously described primer
sets that target several loci indiscriminately. Phylogenetic analyses were used to group these
fragments and other full-length aldolase proteins from teleost fishes into orthologous clades and a
primer set was designed to target specifically an intron within the aldolase-B locus in
acanthopterygian fishes. DNA amplifications were tried in a variety of acanthopterygian fishes and
amplification products, identifiable as aldolase-B intron 'G', were observed in all atherinomorph and
percomorph taxa examined. Sequence variation within this locus was found within and among
several species examined.

Conclusions: Using 'universal' primer sets coupled with phylogenetic analyses it was possible to
develop a genetic assay to target a specific locus in a variety of fish taxa. Sequence variation was
observed within and among species suggesting that this targeted assay might facilitate interspecific
and intraspecific comparisons.
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Figure 1
A. Alignment of aldolase fragments from teleost fishes;
intron sequences have been removed from starred
sequences to clarify diagnostic positions and the overall align-
ment. Numbers in brackets are GenBank [16] accession
codes, circles mark clones of Aldl-5'/Ald2-3' amplifications,
and stars mark direct sequences from AldBF2/Ald2-3'
genomic DNA amplifications. Numbers above sequences are
amino acid positions in Sparus aldolase-B [9] and mark the 3'
residue used to design the primers in Figure 2. Position 186
is the 3' residue of primer Ald2-3' [3]. Periods indicate identi-
cal amino acid residue to that of the reference taxon; dashes
are missing data. The arrow indicates the position of intron
'G'. Question marks after locus designations indicate inferred
orthologies from Figure 1B. B. UPGMA dendrogram relating
teleost aldolase sequences from this study and GenBank [16].
Numbers are bootstrap support (1000 replicates) for the
indicated node.
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                                 143              158                         186 
      |       |                 ↓       | 
Carrasius auratus-C  CAQYKKDGAD FAKWRSVLKI SETSPSELAI MENANVLARY ASICQQNGIV PIVEPEILPD GD [U36777] 
Sphoeroides nephelus-C  .......... .....C.... .S.T...... F......... .......... .V........ ..  [AF041454] 
Elassoma okefenokee-C?     .......... .......... .D.T...... Y......... .......--- ---------- -- • 
Micropterus salmoides-C?  .......... .......... .D.T...... Y......... .......... .--------- -- • 
Morone americana-A?   .......... .....C.... TP.T...... I......... .....MH... .--------- -- • 
Salmo salar-B      ........C. .....C.... .DAC..D... A......... ........L. .......... ..  [AF067796] 
Sparus aurata-B       ........C. .....C.... .DGC.FA... A......... .....M..L. .......... .. [X82278] 
Lepomis macrochirus-B? ........C. .....C.... .DGC..A... A......... ........L. .--------- -- • 
Micropterus salmoides-B? ........C. .....C.... .DGC..A... A......... ........L. .--------- -- • 
Cyprinodon variegatus  ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Fundulus heteroclitus    ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Gambusia holbrooki   ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Poeciliopsis lucida      ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Astronotus ocellatus  ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Cichlasoma octofasciatum  ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Elassoma evergladei  ---------- ---------- ----..A... A......... ........L. .--------- -- * 
Etheostoma saludae  ---------- ---------- ---------- ----...... ........L. .--------- -- * 
Morone americana        ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Morone saxatilis         ---------- ---------- ----..A... A......... ......---- ---------- -- * 
Paralichthys dentatus    ---------- ---------- ----..A... S......... ......---- ---------- -- * 
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Figure 2
Nucleotide sequence of primers used to amplify Ald-B intron
'G'. Periods indicate identical nucleotides to that of the refer-
ence.

C   A   Q   Y   K   K   D   G   C
ALDBF TGC GCC CAG TAC AAG AAG GAC GGT TG
Salmo salar-B ..C ..T ... ... ... ..A ..T ... ..
Sparus aurata-B ... ... ... ... ... ... ... ... ..
Micropterus salmoides-B ..T ... ... ..T ... ... ..T ... ..
Lepomis macrochirus-B ..T ... ... ..T ... ... ..T ... ..
Carrasius auratus-C ..T ..T ... ..T ... ..A ... ... GC
Sphoeroides nephelus-C ... ..G ... ... ... ..A ... ..A GC
Elassoma evergladei-C ..T ... ... ..T ... ... ..T ... GC
Micropterus salmoides-C ..T ... ... ..T ... ... ..T ... GC
Morone americana-A? ..T ... ... ..T ... ... ..T ..C GC

L   K   I   S   D   G   C
ALDBF2 CTC AAG ATC TCG GAC GGC TG
Salmo salar-B ... ... ... ..C ... .C. ..
Sparus aurata-B ... ... ... ... ... ... ..
Micropterus salmoides-B ... ... ... ..A ..T ... ..
Lepomis macrochirus-B ... ... ... ... ..T ... ..
Carrasius auratus-C ..G ... ... AGC ..G AC. .C
Sphoeroides nephelus-C ..G ... ... AGC AG. AC. AC
Elassoma evergladei-C ..G ... ... AGC ... AC. AC
Micropterus salmoides-C ..G ... ... AGT ... AC. AC
Morone americana-A? .T. ... ... A.C CCT AC. AC
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