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Phylogenetic Characterization of 
Orthohantavirus dobravaense (Dobrava 

Virus) 
Appendix 

Material and Methods 

In earlier study, we obtained partial sequences of each segment of DOBV from Igneada 

region in Turkey (1). We used one of those sample in our complete genome sequencing. We used 

archived RNA extracted by using Invitrogen TRIzol (Thermo Fisher Scientific, 

https://www.thermofisher.com) following the manufacturer’s guidelines. We used NEBNext 

rRNA depletion kit (human/mouse/rat) to remove host rRNA, and NEBNext Ultra II RNA 

library preparation kit (New England Biolabs, https://www.neb.com) to construct the sequencing 

library. We performed next-generation sequencing (NGS) using Illumina MiSeq system. We 

quality-filtered and de-novo assembled the raw data and annotated the contigs with LazyPipe (2). 

We filled the gaps in the sequences by designing primers to the genomic regions flanking the 

gaps (Appendix Table), performing polymerase chain reaction (PCR). These amplicons were 

sequenced by the Sanger method. We aligned our sequences for each segment separately with all 

available DOBV complete coding sequences of each encoded protein retrieved from the 

GenBank using ClustalW algorithm implemented in MegaX software and constructed maximum 

likelihood (ML) trees using IQ-TREE2 (http://www.iqtree.org) and ModelFinder for the best-

fitted model for tree construction. We used PHYLOVIZ (https://www.phyloviz.net) for 

minimum spanning tree construction to support cluster hypothesis. We calculated pairwise 

identities from nucleotide sequences by using Sequence Demarcation Tool version 1.2 

(University of Cape Town, http://web.cbio.uct.ac.za/~brejnev). For the phylogeographic 

reconstruction, host switching estimates, and Bayesian time tree construction of S segment, we 

used BEAST v1.10.4. In the BEAST analysis, the dataset included both complete coding 
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sequences and partial sequences which were equal to or longer than 750 nt and ended up total of 

127 taxa for phylogeography and 107 taxa for host switching (DOBV sequences from human 

samples were excluded) analyses. Analysis parameters were as follows: tip dates enabled, host 

and geographic locations as discreet traits, uncorrelated relaxed clock for molecular clock, codon 

partition for each nucleotide separately to provide unique evolutionary rate for each position 

under Tamura-Nei 93 model with gamma categories as 5 and with invariant sites, population 

prior assumption to be constant, Markov chain Monte Carlo (MCMC) length to be 376.69x106 

and echo sampling in every 10000 for phylogeographic reconstruction, and MCMC length to be 

3.5x108 and echo sampling in every 1000 for host switching estimation. We used Tracer v1.7.2 

to evaluate MCMC convergence for effective sample size to be >200 for each parameter. 

Bayesian trees were annotated to maximum clade credibility tree in TreeAnnotator v1.10.4. We 

used Spread3 v0.9.7.1 for the visualization of discreet phylogeographic reconstruction. 

Likelihood mapping assessment were done by IQ-TREE2 as 10000 quartets, and molecular 

saturation were extracted by DAMBE software with general time reversible distances. Data 

visualization was done in R v4.3.1/R studio. In earlier studies, it was hypothesized that 

recombination between DOBV strains may occur in nature (3). Thus, we tested our dataset for 

each segment with RDP version 5.30 (University of Cape Town, 

http://web.cbio.uct.ac.za/~darren/rdp.html) with all recombination testing methods implemented 

in this software package. 
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Appendix Table. List of designed primers to fill the gaps on the DOBV Igneada strain sequences by PCR and Sanger sequencing. 
Primer Sequence Segment Length 
Forward_S_(G1) ACAACCACGAAGGCCAACTG S 20 
Reverse_S_(G1) TGTCCTGTAGTCTCATCAATGTC S 23 
Forward_S_(G2) GATATGAGGAATACCATCATGGC S 23 
Reverse_S_(G2) CCTAGTGCAAATACATCCACCAA S 23 
Forward_M_(G1) GAGACAACATCAAGTGAGGTCAA M 23 
Reverse_M_(G1) GAAACAATCCTGGGCTATAAACG M 23 
Forward_M_(G2) GGTGTTACCGGACATTAAATCTC M 23 
Reverse_M_(G2) CAGGATTACAGCCCCAACTG M 20 
Forward_L_(G1) GAGGGATTGGTTATCAAAAAGCC L 23 
Reverse_L_(G1) GTGGGTTCACTTATATTGAGCTC L 23 
Forward_L_(G2) CGAAGTCTCAGGTTGTAGCTAA L 22 
Reverse_L_(G2) GTTCAATAAAGCTCTCCCCAGA L 22 
Forward_L_(G3) GAAGGCTGTGCTGTATCAATAC L 22 
Reverse_L_(G3) TGCATGTAACCTAAAAGTGCC L 21 
Forward_L_(G4) GAGGTAACTCAAGAAGATCTTG L 22 
Reverse_L_(G4) GAAGGTCACCTTCATAGAGC L 20 
Forward_L_(G5) CCCCTGCTGCATACTCATTAA L 21 
Reverse_L_(G5) CCTTTTTGAGATACCAGAAGCT L 22 
 

 

Appendix Figure 1. Phylogenetic characterization of DOBV combined with reservoir host and 

geographical distribution data. Maximum likelihood trees of A) M-segment based on all available 
complete DOBV sequences constructed using TIM2+F+I+R2 showed geographic clustering, and B) of L-

segment based on all available complete DOBV sequences constructed using GTR+F+I+R2 showed 

geographical clustering in correlation with S and M segments.  
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C 

Appendix Figure 2. The pairwise identity matrices of A) S, B) M, and C) L segments showed correlating 

geographical clustering and different divergence among segments.   
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Appendix Figure 3. Bayesian maximum clade credibility (MCC) tree from phylogeographic reconstruction 

with total of 127 taxa. The MCC tree showed similar results as minimum spanning trees and ML trees by 

showing host-dependent lineage separation followed by geographic cluster separation. One sequence 

from Poland wasn’t involved in any cluster under DOBV-Apodemus agrarius lineage due to insufficient 

data availability to make more detailed cluster hypothesis from that specific region.  
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Appendix Figure 4. The dataset phylogenetic information testing. (A) 73.1% of the quartets in the 

likelihood mapping placed at the corners of the triangle by being fully resolved, yet 23.7% of the quartets, 

as a big proportion, placed at the middle triangle and formed phylogenetically uninformative part of the 

assessment. (B) The molecular saturation of the dataset was none to low which provided the sight of 

some analysis estimates being underestimated. 
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