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Many gene loci involved in the i1-i2 axis are conserved between mammals and fish. Subsequently
the following gene loci are shown: Figure S1: STATI and STAT4; S2: STAT3 and STATS5; S3: STATG;
S4: TBX21 (T-bet); S5: RORA; S6: RORC; S7: FOXP3; S8: GATA3; S9: NFKBI; S10: RELA; S11;
SMAD?2; S12: SMAD3; S13: TNFA; S14: IL-1B; S15: IL-17A/F; S16: IL-12A4; S17: IL-234; S18: IL-6;
S19: IL-15; S20: IL-2 and IL-21; S21: IL-10; S22: TGFBI; S23: NOS2 (iNOS); S24: ARGI. See main
text Figure 2 for explanation of symbols and for references to sequence databases. Identical colors of
pentagons in the same figure refer to gene homologies, and white color of pentagons refers to absence
of homologues within the figure. Depicted orientations of human genomic fragments follow the Ensembl
database, and depicted orientations of genomic fragments of other species are arranged to best show
syntenies. If in a species there are duplicated genomic regions, these are not shown if that region doesn’t
contain reported bona fide copies of the gene of interest. For gene nomenclature in most cases we simply
followed annotations made by databases or by other researchers. We listed GenBank accession numbers
of automated predictions of spotted gar molecules to help the readers with sequence identification, but
readers should be aware that these may or may not represent proper/consensus full-length sequences. Some
of our sequence predictions only concern partial molecules. Article references and comments are provided
below each synteny figure; our referencing does not attempt to be exhaustive.
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Figure S1. STATI and STAT4. The elephant shark STAT] and STAT4 genes were identified by
Venkatesh et al. [1]. For spotted gar STATI and STAT4 see GenBank accessions XP 006636727

and XP_006636800, respectively. The duplicated zebrafish STATI genes were discussed by
Song et al. [2].
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Figure S2. STAT3 and STATS. The elephant shark STAT3 gene was identified by Venkatesh
et al. [1] and for STAT5 see GenBank accession XP_007907688. For spotted gar STAT3 and
STATS see GenBank accessions XP_ 006638199 and XP 006638200, respectively. Zebrafish
STAT3 and STATS genes have been discussed by Lewis and Ward [3] and Gorissen ef al. [4].
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Figure S3. STAT6. Elephant shark STAT6 gene was identified by Venkatesh et al. [1]; the
respective elephant shark genomic sequence scaffold, scaffold 8267, is too short for gene
synteny analysis. For spotted gar STAT6 see GenBank accession XP_006629463. Zebrafish
STAT6 was discussed by Mitra et al. [5]. More diverged syntenies not shown in the figure are:
Spotted gar NAB2 and LRPI map to LG4 within 4 Mb and 2 Mb from S7AT6, respectively.
Zebrafish LRPI maps to Chr. 23 within 2 Mb from S7476. Human MIP, SLC4A48 and
FIGNL?2 map to Chr. 12 within 1 Mb, 6 Mb and 6 Mb, respectively, from STAT6.
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Figure S4. TBX21 (T-bet). The elephant shark 7BX21 gene was identified by Venkatesh ez al. [1].
The TBX21 gene maps to the end of elephant shark scaffold 241, thus the upstream genes
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could not be determined for this species. For spotted gar TBX2/ see GenBank accession
XP _006638408. Zebrafish TBX21 has been discussed by Takizawa et al. [6] and Mitra et al. [5].
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Figure S5. RORA (RORa). The elephant shark RORA gene was identified by
Venkatesh et al. [1]. For spotted gar RORA see GenBank accession XP 006628975.

Zebrafish RORA has been discussed by Flores et al. [7]. A more diverged synteny not shown
in the figure is: zebrafish C2CD4A4 maps to Chr. 25 at 1 Mb from RORA.
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Figure S6. RORC (RORy and RORyt). The elephant shark RORAL gene at scaffold 2358
was identified by the Ensembl database as an “RORA” gene (SINCAMGO00000011495); we
added “-like” (L) to the name. The elephant shark scaffold 2358 sequence is very short and
does not provide information on neighboring genes other than ANXA4; ANXA4 is not linked
to RORC in the other species which are compared. The gar RORC sequence is available at
GenBank accession XP_006641800. More diverged syntenies not shown in the figure are:
Human ECMI and TPM3 both map to Chr. 1 within 3 Mb from the RORC locus, and
zebrafish ECM1 and LINGO4 map to Chr. 16 at 8§ Mb and at >10 Mb from the RORC locus.
The duplicated zebrafish stretches on Chrs. 2 and 8 correspond with stretches on human Chr.
19p, and we do not agree with Flores et al. [7] that there is (sufficient) synteny supporting

RORC identity of the respective genes on zebrafish Chr. 2 and Chr. 8.
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Figure S7. FOXP3. An elephant shark FOXP3 candidate gene was identified in
scaffold 4341 by Venkatesh et al. [1], but this very short scaffold does neither include the
entire gene nor any neighboring genes and final identification may need additional
information. For spotted gar FOXP3 see GenBank accession XP 006625452. Zebrafish

FOXP3a has been discussed by Mitra et al. [S] and Quintana et al. [8].
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Figure S8. GATA3. The elephant shark GATA3 gene was identified by Venkatesh et al. [1].
In the regions immediately downstream of human, spotted gar and zebrafish GATA3 no
coding genes are found. The elephant shark scaffold 191 sequence ends just downstream of
GATA3. For spotted gar GATA3 see GenBank accession XP_006633355. Zebrafish GATA-3
has been discussed by Neave et al. [9].
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Figure S9. NFKB1 (p105 precursor of NF-kB subunit p50). The elephant shark NFKB1 gene
was identified by Venkatesh ef al. [1]. For spotted gar NFKBI see GenBank accession
XP_006629913. Zebrafish NFKBI has been discussed by Pradhan et al. [10].
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Figure S10. RELA (NF-kB subunit RELA, alias p65). The elephant shark RELA sequence
was identified by Venkatesh ef al. [1], but from a cDNA sequence and not from a genomic
sequence. It is unclear whether spotted gar RELA is an intact gene, as non-sequenced gaps
remain in the sequence stretch presented by the Ensembl database. Zebrafish GATA-3 has
been discussed by Pradhan et al. [10]. More diverged syntenies not shown in the figure are:
Human SLC2942, DRAPI and C110ORF68 map to Chr. 11 within 500 kb from RELA. Gar
SIPA1, KAT5 and DRAPI map to LG28 within 1 Mb, at 3 Mb and at 15 Mb from RELA,
respectively. Zebrafish SIPA1 maps to the other end of Chr. 7 than RELA. Zebrafish RELA
has been discussed by Pradhan et al. [10].
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Figure S11. SMAD?2. For elephant shark SMAD?2 see GenBank accession XP_007904996.
Elephant shark SMAD2 maps to the end of scaffold 172. For spotted gar SMAD?2 see
GenBank accession XP 006627302. Zebrafish SMAD?2 has been discussed by Dick et al. [11].

More diverged syntenies not shown in the figure are: Human C7/F and HDHDZ2 map to Chr. 18
within 1 Mb from SMAD2. Gar ZBTB7C and CTIF map to LG2 within 5 Mb from SMAD?.
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Figure S12. SMAD3. For elephant shark SMAD3 see GenBank accession XP 006628801.
Elephant shark SMAD3 lays on the end of scaffold 282. For spotted gar SMAD3 see GenBank
accession XP_006628801. The duplicated zebrafish SMAD3 genes have been discussed by
Jaetal. [12].
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Figure S13. TNFA (TNF-a). In nurse shark an mRNA encoding a probable TNF-a protein
was reported (GenBank accession AGQ17907), but an equivalent in elephant shark is not
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known. The spotted gar scaffold JH591535 is very short; for the spotted gar TNF-a sequence
see GenBank accession XP_006643375. Human TNFA gene resides in the “Mhc I1I” region, an
evolutionary unstable region. However, although the precise gene settings are not conserved,
analyses from teleost fish indicate that the location of the TNF genes within the Mhc region
is ancient (Sambrook et al. [13]; Ohashi et al. [14]; Hong et al. [15]). Whether the TNF
genes in fish correspond to mammalian TNFA or TNFB, or are elsewise related, will need
a thorough analysis. The zebrafish TNF genes are discussed by Savan et al. [16] and
Hong et al. [15], and they name the here depicted zebrafish “TNFB” gene (Ensembl
nomenclature) as “TNF-N". More diverged syntenies not shown in the figure are: Human NEU1
and BAG6 map to Chr. 6 within 0.5 Mb from TNFA. Zebrafish NEUI maps to Chr. 19 at 0.2 Mb
from TNFA.
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Figure S14. [L-I1B (IL-1B). The elephant shark /L-/B gene was identified by
Venkatesh et al. [1]. We could not find spotted gar /L-/B in the investigated databases.
Zebrafish IL-1B is discussed by Huising et al. [17] and Wang et al. [18]. Also in some teleost

fish species the /L-1B gene maps besides CKAP2L [18]. A more diverged synteny not shown
in the figure is: Human CNNM4 maps to Chr. 2 at 16 Mb from /L-1B.
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Figure S15. IL-17A/F (IL-17A, IL-17F and IL-17A/F). The elephant shark IL-17A/F genes were

identified by Venkatesh et al. [1]; the scaffold sequences 2341 and 2515 are too short for synteny
analysis. The spotted gar and zebrafish IL-17A/F sequences were discussed by Wang et al. [19].
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Figure S16. /L-124 (IL-12A subunit of IL-12). For elephant shark /L-7124 see GenBank
accession XM 007889808. For spotted gar [L-124 see Ensembl accession
ENSLOCG00000003721. Teleost IL-124 was first described by Yoshiura et al. [20].
Zebrafish IL-124 has been discussed by Long et al. [21]. Zebrafish C30rf80 was found in
the Ensembl database by blast similarity searches. /L-12B is not shown in this figure, but
clear orthologues are found between mammals, elephant shark, spotted gar and teleost fish.
However, lineage specific /L-12B duplications appear to have occurred, leading to more than

one copy in for example elephant shark (Venkatesh et al. [1]), carp (Huising et al.) [22] and
zebrafish (see the Ensembl database).
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Figure S17. IL-234 (IL-23A subunit of IL-23). In elephant shark /L-234 has not been found (see also
Venkatesh et al [1]). The spotted gar IL-23A sequence might be
MPSPSGAGAALLVCLVLSLTGLGEGRGDSIKEWDKFKTYSVELNGLARQMAKMLPDKSRLSHQ
DVKGGVLLVESADRCDPLSLKSDPEPCLSKIAGALQNYSRLFGDRDLFKDSPWKELAQQVTT

VIEHLLGLLGKPVSSGSLLGQESRWMFWQLQQYSVERLLSFSTIAARVFSPGDPATHDAGSQD
SCPPS. Zebrafish IL-23A has been discussed by Holt et al. [23]. More diverged syntenies not shown in
the figure are: Human ORMDL?2 maps to Chr. 12 within 1 Mb from /L-234. Spotted gar STAT2 maps to
LG4 at 6 Mb from IL-23A. For IL-12B gene, encoding the other component of IL-23, see Figure S16 legend.
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Figure S18. /L-6. The elephant shark /L-6 genes were identified by Venkatesh et al. [1]; they
appear to be derived from a recent duplication, and we tentatively named them /L-64 and
IL-6B. The deduced partial spotted gar IL-6 encoded sequence is CLDNFKDYKT
ENETLSACKKHFDDQIVLSQIDGCLPSKFNKEKCLASLSTGLREYGVYLEQVRHL

YPERTEDLQWNTQCLANDILRRTRSSRGVEELGGLQLRMGLRSDEGGRAWETQ
KAAHIVFRELARFLQQAFRAVRFLNCRRQQC. Zebrafish /L-6 has been discussed by

Varela et al. [24].
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Figure S19. /L-15. The elephant shark /L-15 gene was identified by Venkatesh et al. [1].
The deduced partial spotted gar IL-15 encoded sequence is ALKSEHNHAFLQFFFFF
CSGICHNRIWSIFRMCILSSCVYANMPTTEALDQALREMQTCLESNLSLLKSAGCVY
YTPEDYDTDCTNTLFECYILEMEVIIFELDQDYESVHSLQTFLEHAKKKIFLHCKRCE
EYEEKTAEAFLSKFQTFLQHLHSIGYNMTS. Zebrafish /L-15 has been discussed by
Gunimaladevi et al. [25].
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Figure S20. /L-2 and IL-21. Human CETN4 is a pseudogene. The elephant shark /L-2L and

IL-2]1L genes were identified by Dijkstra [26]. The gar and zebrafish IL-2 and IL-21
sequences have been discussed by Dijkstra et al. [27].
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Figure S21. /L-10. The elephant shark /L-10 gene, and the two related genes that we here
designate as /L-20La and IL-20Lb, based on database top-matches and on nomenclature in
Wang et al. [28], were identified by Venkatesh et al. [1]. For spotted gar IL-20La and IL-20Lb
see Ensembl accession ENSLOCT00000015115 and GenBank accession XP 006628631,
respectively. Zebrafish /L-10 and IL-20L have been discussed by Wang et al. [28].
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Figure S22. TGFBI (TGF-B1, TGF-B). The elephant shark TGFBI gene was identified by
Venkatesh et al. [1], with a genomic fragment represented by the small scaffold 19954
sequence and the entire coding sequence known from cDNA analysis (GenBank accession
JW872116). For spotted gar TGFBI see GenBank accession XP_006627576. The duplicated
zebrafish TGFB1 genes have been discussed by Maehr et al. [29]. More diverged syntenies
not shown in the figure are: Human PPP5C maps to Chr. 19 at 5 Mb from TGFBI. Spotted
gar HNRNPULI and PPP5C map to LG2 at 0.5 and 5 Mb from TGFBI, respectively.
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Figure S23. NOS2 (iNOS). For elephant shark NOS2 see GenBank accession XP_007898890.
For spotted gar NOS2 see GenBank accession XP_006640988. The duplicated zebrafish
NOS?2 genes were discussed by Lepiller ef al. [30]. More diverged syntenies not shown in
the figure are: Human MRPS23 maps to Chr. 17 at 30 Mb from NOS2. Spotted gar KSR/

maps to LG22 at 2 Mb from NOS?2. Zebrafish KSR and LGALS9 map to Chr. 15 within 1 Mb
from NOS2a.
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Figure S24. ARGI. For elephant shark ARG see GenBank accession XP_007896670. For

spotted gar ARG see GenBank accession XP_006638730. Zebrafish ARG has been discussed
by Caldovic et al. [31].
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