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Distinct Zika Virus Lineage in Salvador,
Bahia, Brazil
Technical Appendix
Next-Generation Sequencing Library Construction
RNA metagenomic libraries were constructed from the patients’ serum sample as
previously described (1,2). Total nucleic acid was extracted by using the QIAamp Viral RNA
mini kit (Qiagen, Valencia, CA, USA). Extract (20 μL) was treated with Turbo DNase (Ambion,
Waltham MA) and Baseline-ZERO DNase (Epicentre, Madison, WI, USA), followed by cleanup
with the RNA Clean & Concentrator kit (Zymo Research, Irvine, CA, USA). Eluted RNA was
reverse transcribed to cDNA by using Superscript III Reverse Transcriptase (Invitrogen,
Carlsbad, CA, USA) mediated by random hexamers. Second strand synthesis was conducted by
using Sequenase version 2.0 DNA Polymerase (Affymetrix, Santa Clara, CA, USA) for 10
minutes at 37°C following denaturation. Double-stranded cDNA was cleaned up by using the
DNA Clean & Concentrator kit (Zymo Research, Irvine, CA, USA) and next-generation
sequencing (NGS) libraries were generated from the entirety of the eluate by using the Nextera
XT DNA Library Prep Kit (Illumina, San Diego, CA, USA). The Nextera XT library was
cleaned by using Agencort AMPure XP beads (Beckman-Coulter, Brea, CA, USA). Dualindexed, barcoded NGS libraries were quantitated on the Qubit 3.0 fluorometer (Fisher
Scientific, Waltham, MA, USA), mixed equally by concentration, and quantified for size and
concentration on the Bioanalyzer (Agilent, Santa Clara CA, USA) using the Agilent High
Sensitivity dsDNA kit. Libraries were run on the Illumina HiSeq sequencing system (1 × 160 nt
single-end runs and 2 × 250 nt paired-end runs). Metagenomic NGS data was analyzed for
pathogens by using the automated Sequence-Based Ultra-Rapid Pathogen Identification (SURPI)
computational pipeline (http://chiulab.ucsf.edu/surpi/) and the March 2015 National Center for
Biotechnology Information nucleotide database (Bethesda, MD, USA) (3).
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Phylogenetic Analyses
By using the MAFFT program (4), multiple sequence alignment of the coding regions
corresponding to the 11 complete or partial genomes from Bahia, Brazil, which were recovered
in this study were aligned together with all published and available near-complex Zika virus
genomes and longer subgenomic regions (>1,500 nt) of the Asian genotype submitted to
GenBank as of April 2016. Maximum likelihood and Bayesian phylogenetic inferences were
determined by using PhyML version 3.0 (5; http://www.atgc-montpellier.fr/phyml/) and BEAST
version 1.8.2 (6; http://beast.bio.ed.ac.uk/), respectively. We used the program jModelTest2 (7)
to determine the best-fitted general time reversible nucleotide substitution model with a
proportion of invariant sites (GTR+I).
Data Availability
The 11 assembled complete and partial Zika virus genomes recovered in this study have
been deposited in GenBank (accession nos. KU940224, KU940227–KU940228, and
KX101060–KX101067). Raw FASTQ sequence files with human reads removed by using
Bowtie2 (8; http://bowtie-bio.sourceforge.net/bowtie2/index.shtml) in local alignment mode at
default parameters have been deposited in the Sequence Read Archive (National Center for
Biotechnology Information; accession no. SRP072069).
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Technical Appendix Figure 1. Multiple sequence alignment of 11 whole and partial Zika virus genomes
from the Salvador region of Bahia, Brazil. Viral genomes were aligned by using the MUSCLE program (9;
http://www.drive5.com/muscle/) at default parameters. Aligned genomic regions are shown in light tan,
with missing genomic regions from partially recovered genomes shaded in dark tan. Single nucleotide
variants differing from the fully sequenced Bahia09 strain (in red) are plotted as vertical black lines
according to nucleotide position along the viral genome (horizontal axis). The single nucleotide variant
patterns differ for each strain; none are identical to Bahia07 or Bahia09, the Zika virus isolates with the
highest viral titers. NS, nonstructural gene; UTR, untranslated region.
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Technical Appendix Figure 2. Maximum likelihood phylogeny of Zika virus Asian genotype. The tree
was estimated from complete and partial (>1,500 nt) coding region sequences. Taxa are labeled with
GenBank accession numbers (http://www.ncbi.nlm.nih.gov/genbank/), sampling locations, and sampling
dates. Names of sequences generated in this study are shown in bold. Branch lengths are drawn
proportionally to the number of nucleotide substitutions per position (indicated by the scale bar). Numbers
next to phylogenetic nodes denote bootstrap percentages (1,000 replicates). Brazil states: BA, Bahia; CE,
Ceará; MA, Maranhão; PA, Pará; PB, Paraíba; SP, São Paulo; RN, Rio Grande do Norte; RJ, Rio de
Janeiro.
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