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Bos taurus (with permission of IMGT® http://www.imgt.org)

assembly CB1 and a single contig (GenBank ID: NW_006210979)
(Fig. 1A) representative of the entire TRG locus was recovered, with
both AMPH flanking the 5 ′and STARD3NL flanking the 3′ genes, re-
spectively. The deduced sequence data indicate that the distance be-
tween the STARD3NL gene and the last exon of the TRGC2 gene is 8725
bp and in this portion no genes are present.

Ultimately, the identification of the reference (AMPH and
STARD3NL) genes allowed us to establish that the TRG locus is now
complete in all its parts in camel species. Starting from the first TRGV
gene at its 5′ end, and ending to TRGC2 gene at its 3’ end, it spans about
105 kb and similarly to each of the two TRG loci in sheep, it is orga-
nized in three V-J-C cassettes (Vaccarelli et al., 2008). The additional
cassette was classified as TRGC5 for the homology to the corresponding
sheep one (see below). The updated map of the region is shown sche-
matically in Fig. 1A.

3.2. Classification of the variable genes belonging to the TRGC5 cassette

All TRGV genes where identified using human and sheep sequences
available in public databases and their functionality was defined based
on the IMGT rules (IMGT®,http://www.imgt.org) (Supplementary
Table 1). We annotated five new TRGV germline genes, which were
assigned to distinct five subgroups adopting the criterion that sequences
with nucleotide identity of more than 75% in the V-region belong to the
same subgroup (Arden et al., 1995a,b). Hence, a total of seven TRGV
subgroups are present overall within the dromedary TRG locus and
each consists of only one member germline gene (Fig. 1).

To classify the new dromedary TRGV gene subgroups, the evolu-
tionary relationship of these genes was investigated by comparing all

the dromedary genes with the available human and sheep corre-
sponding ones. Thus, the V-REGION nucleotide sequences of all TRGV
genes were combined in the same alignment and an unrooted phylo-
genetic tree was made using the NJ method (Saitou and Nei, 1987)
(Supplementary Fig. 2). The tree shows that each of the dromedary
gene subgroups form a monophyletic group with a corresponding sheep
and, if present, with a human gene, consistent with the occurrence of
distinct subgroups prior to the divergence of these different mammalian
species. Therefore, according to phylogenetic clustering, we classified
the new dromedary TRGV subgroups as orthologous to their corre-
sponding sheep subgroups. In particular, on the basis of the dromedary
TRGV genes distribution, the tree can be subdivided in three groups
labelled A to C (named independently from the human TRGVA and
TRGVB genes).

The number of groups corresponds to the number of the dromedary
cassettes and each group contains dromedary TRGV genes belonging to
its own TRGC cassette. In group A, TRGV1 gene of the second cassette
(in its genomic position) is closely related to the sheep TRGV genes
belonging to TRGC1 (TRGV5-1), TRGC2 (TRGV5-2), and TRGC4
(TRGV1) cassettes. In addition, the TRGV2-1, TRGV8-1 and TRGV9-1
genes belonging to the sheep cassette TRGC3 are grouped in A together
with the nine (from TRGV1 to TRGV8) genes of the human locus that
are classified as subgroup 1 (IMGT Repertoire, http://www.imgt.org;
red circles in Fig. 1B). It would seem that the common ancestral TRGV
gene has remained unique in the dromedary (TRGV1) while it is du-
plicated in humans and sheep to give rise to new functions related to
the variable domains in these two species. Conversely, in B, the dro-
medary TRGV2 is grouped to the sheep TRGV6-1 gene belonging to the
TRGC6 cassette and to the human pseudogene TRGVA located

Fig. 1. (A) Schematic representation of the genomic organization of the dromedary TRG locus as deduced from the genome sequences. The genomic NW_006210979
scaffold sequence has been retrieved from the Camelus ferus assembly (Jirimutu et al., 2012). The diagram shows the position of all the related and unrelated TRG
genes according to nomenclature. The boxes representing the genes are not to scale. The exons are not shown. (B) Schematic representation of the genomic
organization of the TRG locus in human (HSA), dromedary (CDR) and sheep (OAR). Red, bleu and green circles show the TRGV genes that form respectively the A, B
and C groups in the phylogenetic tree. Rectangular boxes indicate the cluster formed by three TRGJ genes. The enhancer-like elements are also inserted (pale blue
circles).
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Supp. Fig. 2B
Camelus dromedarius (Antonacci et al., 2020)



Supp. Fig. 2C
Tursiops truncatus (with permission of IMGT® http://www.imgt.org)

Supp. Fig. 2D
Canis lupus familiaris (with permission of IMGT® http://www.imgt.org)



Supp. Fig. 2E
Felis catus (with permission of IMGT® http://www.imgt.org)


