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MATERIALS

MATERIALS

dNTP Takara Catalog #639125

LA Taq
polymerase Takara

1×PCR buffer (Mg2
plus) Takara

Taq polymerase
Takara

1 A single specimen was obtained from each bivalve. Specimens were taxonomically identified 
based on shell morphology and DNA barcoding sequence (cox1 gene) from GenBank and 
Boldsystems. Total genomic DNA was extracted from adductor muscle following the standard 
phenol-chloroform procedure.
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2 The DNA quality was checked on 1.0% agarose gel.

3 Short fragments of the genes cox1, rrnL, rrnS, cytb, nad1 were amplified with the universal 
primers of LCO1490/HCO2198 (Folmer et al. 1994), 16SF/16SR (Simon et al. 1994), 
G12SF2/G12SR6, GcobF2/GcobR6 and Gnad1F/Gnad1R5 (Xu et al. 2012). Based on the 
sequences of above fragments, long-PCR primers were designed and employed to amplify the 
entire mt genomes.   https://www.mbari.org/wp-content/uploads/2016/01/Folmer_94MMBB.pdf  
https://doi.org/10.1093/aesa/87.6.651  http://doi.org/10.1016/j.gene.2011.12.002 

4 PCR reactions were performed in a 10 μl volume containing about 50 ng template DNA, 1× 
reaction Buffer (Mg2+ plus, Takara), 0.02 mM of each dNTP, 1 μM of each primer, 0.25 U LA-Taq 
polymerase (Takara). The long-PCR reactions: an initial denaturation for 3 min at 94 ºC, followed 
by 35 cycles comprising denaturation at 94 ºC for 30 s, annealing at 48-56 ºC for 30 s and 
extension at 68 ºC for 5 min, the whole process was completed with a final extension at 72 ºC for 
10 min.

5 PCR products were purified with EZ-10 spin column DNA gel extraction kit (Sangon Biotech), and 
then directly sequenced with the primer walking method. The sequencing was conducted on an 
ABI PRISM 3730 (Applied Biosystems) automatic sequencer in Beijing Genomics Institute (BGI) 
using standard Sanger sequencing chemistry.

6 The DNA sequences  were analyzed and assembled using Seqman program from DNASTAR 
(available at: http://www.dnastar.com/). Protein coding genes were annotated by using NCBI 
ORF Finder (https://www.ncbi.nlm.nih.gov/orffinder/) and BLASTx with the invertebrate 
mitochondrial code. The positions of tRNA genes were determined by ARWEN v.1.2  and MITOS 
Web Server; and secondary structures of tRNAs were inferred using MITOS in default search 
mode. The rRNA genes were identified by BLAST searches 
(http://www.ncbi.nlm.nih.gov/BLAST/). Repeat sequence patterns in the major no-coding region 
(MNR) were checked using the web-based software server Tandem Repeat Finder 4.0 
(http://tandem.bu.edu/trf/trf.html) . Mitogenome maps were drawn using the CGview Server 
(http://stothard.afns.ualberta.ca/cgview_server/). The A+T content values and nucleotide 
frequencies were computed using Editseq program from DNASTAR. The GC-and AT-skews were 
calculated by AT-skew = (A -T)/(A + T), GC-skew = (G -C)/(G+C). Codon usage analysis was 
performed by MEGA 6.
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7 The phylogenetic relationships were reconstructed based on nucleotide sequences of 12 PCGs 
(except atp8). The nucleotide sequences were aligned with Clustal X using default settings, 
followed by manual correction.Phylogenetic trees were reconstructed using maximum-likelihood 
(ML) analysis and Bayesian inference (BI) approaches. For phylogenetic analyses based on 
nucleotide data, the most appropriate model GTR + G was selected by jMODELTEST using the 
Akaike Information Criterion (AIC). The ML analysis was conducted with PhyML 3.0 
(http://www.atgc-montpellier.fr/phyml/) and 1000 bootstraps were used to assess the support 
of nodes. BI was performed using MrBayes 3.1.2. In the case of the Bayesian analysis, the 
Markov Chain Monte Carlo were run for 100,0000 generations with trees sampled every 100 
generations. Stationarity was defined as mean standard deviation of split frequency less than 
0.01.
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