COI barcoding primers for birds: methods from recent papers
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1. Chaves et al, Molecular taxonomy of Brazilian tyrant-flycatchers (Passeriformes: Tyrannidae), Mol Ecol Res 2008, 8: 1169-1177 (note: nested amplification strategy)
amplification target: 542 bp

specimens: 266


species: 71

For DNA extraction from blood and fresh tissue samples, we used a modified phenol–chloroform–isoamilic alcohol protocol (Vilaça et al. 2006). For ancient voucher specimen skin, total DNA was extracted using the DNeasy Kit (QIAGEN). Next, DNA samples were stored in the collection (BD-LBEM) of the Universidade Federal de Minas Gerais, recognized by the Brazilian Ministry of Environment. The COI gene was entirely amplified (1550 bp), to avoid amplification of numts (Sorenson & Quinn 1998), using primers L6615 and H8121 (Folmer et al. 1994). The polymerase

chain reactions (PCRs) were done under the following  conditions: 94 °C for 2 min, 35 cycles of 63 °C for 40 s, 72 °C for 2 min, 94 °C for 40 s and a final extension of 10 min at 72 °C. The amplifications were carried out in 12.5 μL reactions containing 0.5 U of Taq polymerase Phoneutria), 1°— buffer with 1.5mm MgCl2 (Phoneutria), 200 μm of dNTPs, 0.5 μm of each primer and 2 μL of genomic DNA (~40 ng). The amplification products were purified by precipitation in PEG 8000 (20% polyethyleneglycol, 2.5 m NaCl) and finally dissolved in ultrapure water. The sequencing reactions consisted of 35 cycles of 95 °C for 25 s, 50 °C for 15 s, 60 °C for 3 min in a total volume of 10 μL, which contained 4 μL of the sequencing Kit (ET DYE Terminator Kit for MegaBACE, Amersham Biosciences), 3 μL of ultrapure water, 2 μL of purified PCR product and 1 μL of primer (0.5 μm final concentration). The following primers were used for sequence reactions: socoiF1 5′-TTCTACAAACCATAAAGATATTGGCA-3′ (modified from Hebert et al. 2004), LCO1490 and HCO2198 (Folmer et al. 1994), and H6035COI_Tyr 5′-CCTCCTGCAGGGTCAAAGAATGT-

3′ (designed for the present study). Sequencing products were purified using ammonium acetate and

ethanol, then dissolved with formamide-EDTA buffer and run in the automatic sequencer MegaBACE 1000 (Amersham Biosciences).
2. Hebert et al, Identification of birds through DNA barcodes, PLoS Biol 2004 2: e312 

amplification target: 695 (F1/R1)

specimens: 425


species: 260

DNA extracts were prepared from small samples of muscle using the GeneElute DNA miniprep Kit (Sigma, St. Louis, Missouri, United States), following the manufacturer's protocols. DNA extracts were resuspended in 10 μl of H2O, and a 749-bp region near the 5′ terminus of the COI gene was amplified using primers (BirdF1-TTCTCCAACCACAAAGACATTGGCAC and BirdR1-ACGTGGGAGATAATTCCAAATCCTG). In cases where this primer pair failed, an alternate reverse primer (BirdR2-ACTACATGTGAGATGATTCCGAATCCAG) was generally combined with BirdF1 to generate a 751-bp product, but a third reverse primer (BirdR3-AGGAGTTTGCTAGTACGATGCC) was used for two species of Falco. The 50-μl PCR reaction mixes included 40 μl of ultrapure water, 1.0 U of Taq polymerase, 2.5 μl of MgCl2, 4.5 μl of 10× PCR buffer, 0.5 μl of each primer (0.1 mM), 0.25 μl of each dNTP (0.05 mM), and 0.5–3.0 μl of DNA. The amplification regime consisted of 1 min at 94 °C followed by 5 cycles of 1 min at 94 °C, 1.5 min at 45 °C, and 1.5 min at 72 °C, followed in turn by 30 cycles of 1 min at 14 °C, 1.5 min at 51 °C, and 1.5 min at 72 °C, and a final 5 min at 72 °C. PCR products were visualized in a 1.2% agarose gel. All PCR reactions that generated a single, circa 750-bp, product were then cycle sequenced, while gel purification was used to recover the target gene product in cases where more than one band was present. Sequencing reactions, carried out using Big Dye v3.1 and the BirdF1 primer, were analyzed on an ABI 377 sequencer.
3. Kerr et al, Probing evolutionary patterns in neotropical birds through DNA barcodes, PLoS ONE 2009 4: e4379
amplification target: 695 bp (F1/R1)

specimens: 1594 

species: 500

DNA extracts were obtained using glass fibre columns with vertebrate lysis buffer, and an automated protocol using a Biomek FXP liquid handler [49]. Extracts were eluted in 50 µl of molecular grade water. COI sequences were amplified using the primer pair of BirdF1 (5′-TTCTCCAACCACAAAGACATTGGCAC-3′) and COIbirdR2 (5′-ACGTGGGAGATAATTCCAAATCCTGG-3′). When PCR failed and degraded DNA was the suspected cause, internal primers were used in conjunction with those above: AvMiR1 (5′-ACTGAAGCTCCGGCATGGGC-3′) and AvMiF1 (5′-CCCCCGACATAGCATTCC-3′). PCR reactions were initially run following the thermal cycling program in Kerr et al. [5]. Later samples used a shorter program which was equally effective: One cycle at 94°C for 1 min, five cycles of 94°C for 1 min, 45°C for 40 s, and 72°C for 1 min, 35 cycles of 94°C for 1 min, 51°C for 40 s, and 72°C for 1 min, and lastly one cycle of 72°C for 5 min. PCR products were visualized on 2% agarose gels (E-gel 96, Invitrogen) and were bi-directionally sequenced on an ABI 3730×l DNA Analyzer. 

4. Kerr et al, Comprehensive DNA barcode coverage of North American birds, Mol Ecol Res Mol Ecol Notes 2007, 7:535-543
amplification target: 695 bp (F1/R1)

specimens: 2590 

species: 642
DNA extraction, polymerase chain reaction (PCR), and sequencing reactions were performed at either the University of Guelph or the Smithsonian Institution. DNA was isolated using DryRelease (see Hajibabaei et al. 2005), QIAGEN DNeasy tissue extraction kit (QIAGEN), or the NucleoSpin96 tissue kit (Machery-Nagel). Feather samples were processed using the former method exclusively. PCR predominantly utilized a single primer pair: BirdF1 (TTCTCCAACCACAAAGACATTGGCAC) and BirdR1 (ACGTGGGAGATAATTCCAAATCCTG). If amplification was unsuccessful, an alternate forward primer, FalcoFA (TCAACAAACCACAAAGACATCGGCAC), or reverse primers, BirdR2 (ACTACATGTGAGATGATTCCG AATCCAG) and VertebrateR1 (TAGACTTCTGGGTGGCCAAAGAATCA), were employed. All reactions were run under the following thermal cycle program: 1 min at 94° C followed by six cycles of 1 min at 94° C, 1.5 min at 45° C, and 1.5 min at 72° C, followed in turn by 35 cycles of 1 min at 94° C, 1.5 min at 55° C, and 1.5 min at 72° C, and finally 5 min at 72° C. Forty-five cycles were run in place of 35 for DNA extracted from feather samples to compensate for lower yields of DNA. PCR products were visualized on precast 2% agarose gels using the E-gel 96 system (Invitrogen). PCR products were bidirectionally sequenced on an ABI 3100, 3130, or 3730. 
5. Lohman et al, Improved COI barcoding primers for Southeast Asian perching birds (Aves: Passeriformes), Mol Ecol Res 2009, 9: 37-40
amplification target: 655 bp


specimens: 

species: 44

To assess the utility of these primers, COI was amplified from samples representing a broad taxonomic spectrum of passerines using PasserF1/PasserR1 primers and compared with amplifications using BirdF1/BirdR1. Total genomic DNA was extracted from liver tissue or blood

with a QIAGEN DNeasy Blood and Tissue Kit. PCRs with the BirdF1 (TTCTCCAACCACAAAGACATTGGCAC) and BirdR1 (ACGTGGGAGATAATTCCAAATCCTG) primers were run under the following thermal cycle programme: 1 min at 94 °C followed by six cycles of 1 min at 94 °C, 1.5min at 45 °C, and 1.5 min at 72 °C, followed by 35 cycles of 1 min at 94 °C, 1.5 min at 55 °C, and 1.5 min at 72 °C, and finally 5min at 72 °C (Kerr et al. 2007). PCRs with the primers PasserF1 (CCAACCACAAAGACATCGGAACC) and PasserR1 (GTAAACTTCTGGGTGACCAAAGAATC) were run under the following thermal cycle programme: 3 min at 94 °C followed by 35 cycles of 1 min at 94 °C, 1 min at 58 °C, and 1.5 min at 72 °C, and finally 5 min at 72 °C. Each PCR mixture consisted of 2.5 μL 10°— TaKaRa ExTaq buffer with 20 mm MgCl2, 1.2 μL of each 10 mm primer, 1 μL 100 mm dNTPs, 0.2 μL TaKaRa ExTaq polymerase, 16.9 μL H2O, and 2 μL template DNA, for a total reaction volume of 25 μL.
6. Tavares and Baker, Single mitochondrial gene barcodes reliably identify sister-species in diverse clades of birds, BMC Evol Biol 2008, 8:81 (note: nested amplification strategy)

amplification target:


specimens: 351


species: 

DNA was extracted from blood, muscle or liver by phenol, chelex or a membrane purification procedure with glass fiber filtration plates (Acroprep 96 Filter Plate- 1.0 μm Glass, PALL Corporation [38]). PCR amplification of the 5' end of the COI gene were performed in a 12.5 μL reaction, with a buffer solution containing 10 mM Tris-HCl, pH 8.3, 50 mM KCl, 2.5 mM MgCl2, 0.01% gelatin, and 160 μg/ml bovine serum albumin (BSA) [39], 0.4 mM dNTPs, 0.2 μM of each primer, 1 U Taq polymerase (Invitrogen), and 20–25 ng of DNA. Cycle conditions were 36 cycles of 94°C for 40 s, 50°C for 40s, and 72°C for 1 m, with an initial denaturation of 94°C for 5 m and a final extension at 72°C for 7 m. Bird universal primers used were as follows: LTyr – TGTAAAAAGGWCTACAGCCTAACGC, (Oliver Haddrath, pers. comm.) and COI907aH2 – GTRGCNGAYGTRAARTATGCTCG, (Rebecca Elbourne, pers. comm.) Amplified segments were purified by excising bands from agarose gels and centrifuging each through a filter tip. Sequences were obtained on an ABI3100 (Applied Biosystems) according to the manufacturers' suggested protocols using the internal primers COIaRt (forward-AACAAACCACAAAGATATCGG, Oliver Haddrath, pers comm.) and COI748Ht (reverse-TGGGARATAATTCCRAAGCCTGG), or alternatively LTyr (primer used in amplification) and COI745h2 (reverse-ACRTGNGAGATRATTCCRAANCCNG, Rebecca Elbourne, pers. comm.). 
7. Yoo  et al, DNA barcoding Korean birds, Mol Cells 2006 22: 323-327
amplification target: 655


specimens:


species:  92

DNA extracts were prepared from frozen samples or dry skin using an AccuPrep Genomic DNA Extraction Kit (Bioneer, Korea). 749-bp and 751-bp products were amplified using PCR primers, BirdF1, and BirdR1, and BirdR2 (Hebert et al., 2004a), respectively. The 20 μl PCR reaction mixes contained 8 μl of water, 10 μl of 2°— DyeMix (Enzynomics, France) with 1.0 U of Taq polymerase, 0.5 μl of each primer (0.1 mM), and 1 μl of template DNA. The amplification protocol consisted of 5 min at 95°C followed by 40 cycles of 30 s at 95°C, 30s at 52°C, and 30 s at 72°C, and a final 7 min at 72°C. Direct sequencing reactions were carried out using Big Dye v3.1 and bidirectional PCR primers, and the products were analyzed on an ABI 377 sequencer. COI sequences were recovered from all the bird species and did not contain any insertions, deletions, nonsense, or stop codons.
