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Supplemental Methods 

Shotgun transcriptome sequencing was performed as described (1,2). Raw paired reads 

were preprocessed to remove adaptor sequences and filter out low-quality bases by using 

Illumina BCL2Fastq version 2.20 (https://www.illumina.com) and the Trimmomatic-0.36 

program (3). Preprocessed, high-quality data were used for de novo assembly, and contigs 

obtained were then reassembled into scaffolds by using SPAdes-3.14.0 (4). These scaffolds were 

subsequently searched against a nonredundant database by using the BlastN program (5). We 

obtained ≈3 GB‒7 GB of high-quality preprocessed data for all 5 isolates. We were able to 

assemble nearly entire large, medium, and small RNA segments by using de novo assembly 

(Appendix Table). 

Contigs of interest matching Crimean-Congo hemorrhagic fever orthonairovirus were 

aligned with selected reference sequences from GenBank representing the major genotypes by 

using the MUSCLE algorithm (6) in MEGA7 (7) over 8 iterations with the unweighted pair 

group method with arithmetic mean clustering method. 

Reference sequences are comprised of full-length sequences from which all 3 genetic 

segments are available. Phylogenetic trees of the small (Appendix Figure 2), medium (Figure 1 

in main text), and large (Appendix Figure 3) segments were made from these alignments by 

using the general time reversible + invariant sites + gamma distribution substitution model, 

inferring branches with maximum-likelihood methods over 500 bootstrap replicates. 

The assembled segments were also compared with the camel Crimean-Congo 

hemorrhagic fever virus described from the same livestock market in Abu Dhabi Emirates 4 
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years earlier during 2015 (9). We provide sequence identities for this reference isolate (Appendix 

Table). 
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Appendix Table. Summary of genomic sequences of Crimean-Congo hemorrhagic fever virus obtained from camel ticks by using a 
shotgun transcriptomic sequencing approach, United Arab Emirates, 2019* 
GenBank Accession no. Isolate name Segment Sequence length, bp % nt identity† No. aa changes† 
MW548490 UAE/CT25M1/2019 S 1,670 99.6 1 
MW548495 UAE/CT25M1/2019 M 5,302 98.8 63 
MW548500 UAE/CT25M1/2019 L 11,316 99.2 11 
MW548491 UAE/CT25M2/2019 S 1,663 99.6 1 
MW548496 UAE/CT25M2/2019 M 5,324 98.8 64 
MW548501 UAE/CT25M2/2019 L 12,114 99.2 12 
MW548492 UAE/CT25M3/2019 S 1,648 99.6 1 
MW548497 UAE/CT25M3/2019 M 5,301 98.8 63 
MW548502 UAE/CT25M3/2019 L 12,105 99.2 12 
MW548493 UAE/CT219M1/2019 S 1,656 99.6 2 
MW548498 UAE/CT219M1/2019 M 5,309 99.0 52 
MW548503 UAE/CT219M1/2019‡ L 11,924 99.2 9 
MW548494 UAE/CT219M3/2019 S 1,663 98.5 11 
MW548499 UAE/CT219M3/2019 M 5,286 98.8 64 
MW548504 UAE/CT219M3/2019 L 12,122 99.2 8 
*L, large; M, medium; S, small; UAE, United Arab Emirates. 
†Reference sequences: Camel CCHFV/Abu Dhabi/B84, S: MN901927; M: MN901926; L: MN901925; 
‡This sequence is not coding-complete; it is missing 577 nt from the 3′ complementary RNA end. 

 
 
 

 

Appendix Figure 1. Map of the United Arab Emirates (gray), neighboring countries (white), and the 

Arabian Gulf (blue). Sampling was performed at a livestock market in Al Ain (black star) and in Dubai 

(black circle). 
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Appendix Figure 2. Molecular phylogeny of selected Crimean-Congo hemorrhagic fever virus small RNA  

segments. Viruses from this study are indicated by solid circles, and were isolated from camel ticks 

(Hyalomma dromedarii) collected from dromedary camels at a large livestock market in United Arab 

Emirates, 2019. Maximum-likelihood analysis of coding-complete sequences was performed by using the  

general time reversible + invariant sites + gamma distribution substitution model and 4 categories with 

>500 bootstrap replicates. Viruses include GenBank accession number and country of origin, and major 

lineages are indicated in brackets on the right and colored according to Deyde et  al. (8). Numbers along 

branches are percentage support, showing only values >65%, and branch length is relative to the number 

of substitutions per site, as indicated by the scale bar. Dem Rep Congo, Democratic Republic of the 

Congo; UAE, United Arab Emirates. 



 

Page 5 of 5 

 

Appendix Figure 3. Molecular phylogeny of selected Crimean-Congo hemorrhagic fever virus large RNA 

segments. Viruses from this study are indicated by solid circles, and were obtained from camel ticks 

(Hyalomma dromedarii) collected from dromedary camels at a large livestock market in the emirate of 

Abu Dhabi, United Arab Emirates, 2019. Maximum-likelihood analysis of coding-complete sequences 

(with the exception of strain Al Ain/CT25M1/2019) was performed by using the general time reversible + 

invariant sites + gamma distribution substitution model and 4 categories with >500 bootstrap replicates. 

Viruses include GenBank accession number and country of origin, and major lineages are indicated in 

brackets on the right and colored according to Deyde et  al. (8). Numbers along branches are percentage 

support, showing only values >65%, and branch length is relative to the number of substitutions per site, 

as indicated by the scale bar. Dem Rep Congo, Democratic Republic of the Congo; UAE, United Arab 

Emirates. 
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