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Assembly verification Evidence
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Figure 1: ADAP2:NW_024096686.1:1381599-1405831.pdf
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Figure 2: ADAP2:NC_041313.1:18537768-18766940.pdf
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Figure 3: ADAP2:NC_132823.1:159822818-160109563.pdf
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Important gene stats

ADAP2_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

ADAP2  20.31320755 52.5003 +/- 3.70015  3.99165 +/- 0.239421 74.0443 + /- 13.0076 Yes ADAP1;L0C118090835;
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Intergenic distance phylogenetic signal evidence

ADAP2_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

ADAP2 220 19 201 5 1.06469123150611e-05 0.0069811852322884

ADAP2_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

ADAP2 220 19 201 5 1.06469123150611e-05 0.0069811852322884
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Lastz Alignment evidence
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Figure 9: ADAP2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Syntenic evidence
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Gallus gallus

Podarcis muralis
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Homo sapiens

Mus musculus

ADAP2.txt

Synteny analysis of

ADAP2

<CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1> >RHBDL3 >
Chr 14 (NC_051254.2)

>5Uz12 > > ATADS > > ADAP2 > _ >RHOT1 > >RHBDL3 >

NC_052549.1

>5Uz12> <CRLF3< > ATADS > <TEFM < > ADAP2 > >RHOT1 > >RHBDL3 >
Chr 2 (NC_041313.1)

>SUz12 > <CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1 > <LOC134295894 <
Chr 2 (NC_085842.1)

<CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1 > >RHBDL3 >
NC_132823.1
<CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1 >

NW_024096686.1 (unplaced)

>5Uz12> <CRLF3< > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1 > >RHBDL3 >
Chr 15 (NC_041742.1)

<CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >NF1> <OMG <
NC_000017.11

>5U712 > <CRLF3 < > ATADS > <TEFM < > ADAP2 > >RNF135 > >RHOT1 > > RHBDL3 >
Chr 11 (NC_000077.7)

Figure 11: ADAP2.pdf

ADAP2

<C170rf75 <

>RHBDL3 >

We conducted a detailed syntenic analysis of ADAP2 across multiple

TLLLL Ll L]

blocks mark its presence.
conserved across lineages,
where a different flanking gene is present.

squamate species as well as in representative outgroup lineages. The
analysis demonstrated that the ADAP2 syntenic block is largely
conserved across squamates. However, in Gallus gallus,
neighboring gene CRLF3 exhibited a change in both orientation and
relative position compared to the squamate arrangement. In the
synteny plots,

the

red blocks indicate the absence of ADAP2, while green

20
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and light purple blocks denote instances



Transcriptomic evidence Pogona vitticpes
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Figure 12: ADAP2.png
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Figure 13: ADAP2_Shash.png
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2 ADRA1B
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Important gene stats

ADRA1B_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

ADRA1B  51.39622642 56.4815 +/- 8.36232  4.39439 +/- 0.691117 75.0088 + /- 13.6392 Yes ADRA1A;ADRA1D;
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Intergenic distance phylogenetic signal evidence

ADRA1B_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

ADRA1B 202 11 191 0 0.0104566879789757  0.99999999999998

ADRA1B_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
ADRA1B 202 11 191 0 0.0104566879789757  0.99999999999998
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TOLL geTl
VZdMMdJ TOLL

VYZdMMd 9211

aeT1l 8eoxad

TOLL 8e0OX8d

VZdMMd 8€0X8d

Figure 14: Heatmap_of_deletion_plot.png
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ADRA1B gene status
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Figure 15: Phylogenetic_signal_of_deletion_plot.png
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Figure 16: Heatmap_of_deletion_plot.png
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ADRA1B gene status
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Figure 17: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 18: ADRA1B.FS_Exonic.Final.Gallus_gallus.21_genes_alluvial.pdf
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Figure 19: ADRA1B.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 20: ADRA1B.combined.mafft.aln.highlighted.pdf
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Syntenic evidence
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ADRA1B.txt
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serine protease i serine protease inhibitor Kazal-type 6

< LOC10293867 < LOC10293889:
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<LOC426731 < >L0C121106734 > < LOC770450<

<RNF145 <

<RNF145 <

<PRDX2 <
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<RNF145 <

> UBLCP1>

> UBLCP1>

> RNASEH2A >

> RNASEH2A >

> RNASEH2A >

> RNASEH2A >

> UBLCP1>

<IL12B <

<IL12B <

<IL12B <

<IL12B <

< RTBDN <

< RTBDN <

< RTBDN <

<RTBDN <

<IL12B <

>L0C105377684 >

<Gm12153 <

> ADRA1B >
Chr 8 (NC_057854.1)

> ADRA1B > >TTCL>

Chr 13 (NC_052544.1)

> ADRA1B > >TTCL>
Chr2 (NC_041313.1)

> ADRA1B > >TTC1>
Chr 2 (NC_085842.1)

> ADRA1B > >TTC1>
Chr 2 (NC_132823.1)

> ADRA1B > >TTC1 >
NW_024096469.1 (unplaced)

> ADRA1B > >TTC1>
Chr X1 (NC_041749.1)

> ADRA1B > >TTCL>
Chr 5 (NC_000005.10)

> ADRA1B > >TTC1>
Chr 11 (NC_000077.7)

Figure 21: ADRA1B.pdf

Synteny analysis of ADRAI1B

<PWWP2A <

<PWWP2A <

<PWWP2A <

<PWWP2A <

<PWWP2A <

<PWWP2A <

<PWWP2A <

<PWWP2A <

60S ribosomal protein L12
<LOC12246145: > LOC10293934

>TTCL>

> FABP6 >

> FABP6 >

> FABP6 >

> FABP6 >

> FABP6 >

<CCNJL<

> FABP6 >

> FABP6 >

<PWWP2A <

> FABP6 >

The syntenic block for ADRA1B shows clear evidence of intrachromosomal
rearrangement in squamates when compared to the conserved

(_>
(SN
(SN
%

In the synteny plots,

(SN

—
—
—

arrangement in outgroup species.

In several squamate lineages,

the

syntenic genes have been repositioned to a new locus on the same

chromosome ,

while green blocks mark its presence.
flanking genes that are conserved across lineages,

often after skipping a number of intervening genes.

red blocks indicate the absence of the target gene,
Light blue blocks represent
and light purple

blocks denote instances where a different flanking gene is present.
A bright yellow color indicates a change in the gene’s orientation.
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100510.1: 3,606,217-3,696,800

I B N NI | | E— — = 1

Figure 22: ARL11:NW_024100510.1:3606217-3696800.pdf
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Podarcis_muralis-PacBio

NC_041314.1: 495,950-599,218 z

52095K loiimm  54595K 57095K 595195K

Figure 23: ARL11:NC_041314.1:495950-599218.pdf
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Pogona_ vitticeps-Nanopore

NC_132822.1: 172,960,551-173,311,003

Figure 24: ARL11:NC_132822.1:172960551-173311003.pdf
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Important gene stats

ARL11__Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

ARL11 18.21673004 58.9158 +/- 6.00298 4.02177 +/- 0.339975 64.5555 +/- 14.0787 Yes ARF3;
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Intergenic distance phylogenetic signal evidence

ARL11_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

ARL11 148 15 133 2 0.471653974378396 0.95538545201915

ARL11_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
ARL11 148 15 133 2 0.471653974378396 0.95538545201915
NA 1.00 0.86 0.84 0.72 0.02 seoez_reeTBL (). 8
0.6
0.86 NA 0.00 0.02 0.00 0.00 SETDB2 SPRYD7 () 4
0.2
1.00 1.00 NA 0.02 0.01 0.00 SETDB2_TRIM13
1.00 1.00 1.00 NA 0.46 0.00 RCBTB1_SPRYD?
1.00 1.00 1.00 1.00 NA 0.00 RCBTBI_TRIM13
1.00 1.00 1.00 1.00 1.00 NA SPRYD7_TRIM13
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Figure 25: Heatmap_of_deletion_plot.png
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Intact

ARL11 gene status

RCBTB1_SPRYD7

x 100
SETDB2 RCBTB1 + RCBTB1_SPRYD7 + SPRYD7_TRIM13

Relative distance (in %):

Figure 26: Phylogenetic_signal_of_deletion_plot.png
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Figure 27: Heatmap_of_deletion_plot.png
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Intact

ARL11 gene status

RCBTB1_SPRYD7

x 100
SETDB2 RCBTB1 + RCBTB1_SPRYD7 + SPRYD7_TRIM13

Relative distance (in %):

Figure 28: Phylogenetic_signal_of_deletion_plot.png

41

1 - . e ee o . . + tees ¢+ mmmm———e + memmn e oo mme o som o
logistic_MPLE
Intercept = 3.21
Slope = 0
p = 0.95538545201915
n= 148
logistic_IG10
Intercept = 4.02
Slope = -0.02
p = 0.471653974378396
n= 148
]
20 . e . . . w o oo -
—
I T I I T I
0 20 40 60 80 100




Lastz Alignment evidence

Actinistia

15~

10-

o
v

Lepidosauria

Normalized_value

Reptilia

> S >
X <2 4
& E

Gene_name

Class [ Actiistia [] Aves [T Lepidosauria [] Repiiia

Figure 29: ARL11.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 30: ARL11.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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fomo sapiens ARLZ NP 0016552
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Figure 31:
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Synte

nic evidence

ARL11

Chelonia mydas >SETDB2 > >PHF11> <RCBTB1< >ARL1L> <EBPL< <KPNA3 < <SPRYD7 < >TRIM13 >
Chr 1 (NC_057849.1)

Gallus gallus >SETDB2 > >PHF11> <RCBTB1 < >ARL11 > <KPNA3 < <SPRYD7 < >TRIM13 >
NC_052532.1
KPNA3
Podarcis muralis >SETDB2 > <RCBTB1 < >ARLI1>  <lOC114593455<  <SPRYD7< >TRIM13 >

Chr 3 (NC_041314.1)

Anolis carolenesis >SETDB2 > <RCBTB1 < >ARL11 > <EBPL< <KPNA3 < < SPRYD7 < >TRIM13 >
Chr 1 (NC_085841.1)

Pogona vitticeps >SETDB2 > >PHF11> <RCBTB1 < >ARL11 > <EBPL< <KPNA3 < < SPRYD7 < >TRIM13 >
Chr 1 (NC_132822.1)

Crotalus tigris >SETDB2 > >PHF11> <RCBTB1 < > ARL11 > <KPNA3 < <SPRYD7 < >TRIM13 >
NW_024100510.1 (unplaced)

Ornithorhynchus anatinus > CDADC1 > < CAB39L < <RCBTB1 < >ARL11 > <EBPL< <KPNA3 < < SPRYD7 < >TRIM13 >
Chr 20 (NC_041747.1)

Homo sapiens >SETDB2 > >PHF11> <RCBTB1 < > ARL11 > <EBPL< <KPNA3 < <SPRYD7 < >TRIM13 >
Chr 13 (NC_000013.11)

Mus musculus > Sacs > < Sgeg < >Gm17778 > >ARL11> <EBPL< < KPNA3 < <SPRYD7 < >TRIM13 >
Chr 14 (NC_000080.7)

Figure 32: ARL11.pdf

ARL11.txt

Synte
We co

TLLLL L

ny analysis of ARL11

nducted a syntenic analysis of ARL11 in squamates and representative
outgroups. In squamates, ARL11 is absent. In Mus musculus, the
flanking genes PHF11 and RCBTB1 appear after several intervening
genes and in an inverted orientation. In the synteny plots, red
blocks indicate the absence of ARL11, green blocks mark its presence
, light blue blocks represent genes conserved across lineages, and
light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 33: ARL11.png
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Figure 34: ARL11_Shash.png
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4 CAV3
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096880.1: 80,679-452,814

- EELE B ——— — —

Figure 35: CAV3:NW_024096880.1:80679-452814.pdf
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Podarcis_muralis-PacBio
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Figure 36: CAV3:NC_041313.1:89676673-89888818.pdf
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Pogona_ vitticeps-Nanopore

NC_132823.1: 53,768,863-54,085,039 ——= I

L e - - — -

Figure 37: CAV3:NC_132823.1:53768863-54085039.pdf

51



Important gene stats

CAV3_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

CAV3  76.53612167 55.213 +/- 3.43846  3.94688 +/- 0.303124  81.629 +/- 9.79473 Yes CAV1;LOC132767837;
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Intergenic distance phylogenetic signal evidence

CAV3_ pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

CAV3 222 19 203 2 0.6524128565133 0.997474563711845

CAV3_ pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_ Pval
CAV3 222 19 203 2 0.6524128565133 0.997474563711845
1
NA 1.00 1.00 1.00 1.00 1.00 erv7veor (0,8
0.6
0.00 NA 1.00 1.00 1.00 1.00 GRM7_OXTR 04
0.2
0.00 0.00 NA 1.00 1.00 1.00 erm7RaD1s ()
0.00 0.00 0.00 NA 1.00 1.00 LMCD1_OXTR
0.00 0.00 0.00 0.00 NA 1.00 LMCD1_RAD18
0.00 0.00 0.00 0.00 0.00 NA OXTR_RAD18
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Figure 38: Heatmap_of_deletion_plot.png
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Intact

CAV3 gene status

1 - . ¢ ¢ cmeccommmmmmmmmes s+t e ses e w o = . . . . - e
logistic_MPLE
Intercept = 2.54
Slope = 0
p = 0.997474563711845
n= 222
logistic_IG10
Intercept = 2.54
Slope = -0.01
p = 0.6524128565133
n= 222
]
20 o e e em smee o
I T I I T I
0 20 40 60 80 100

LMCD1_OXTR

x 100
GRM7_LMCD1 + LMCD1_OXTR + OXTR_RAD18

Relative distance (in %):

Figure 39: Phylogenetic_signal_of_deletion_plot.png
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Figure 40: Heatmap_of_deletion_plot.png
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Intact

CAV3 gene status
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Figure 41: Phylogenetic_signal_of_deletion_plot.png

56




Lastz Alignment evidence
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Figure 42: CAV3.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 43: CAV3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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helonia mydas CAV1 XP 007070591.1
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hineura floridana CAV1 XP 061496036.1
hineura floridana CAV1 XP 061496035.1
os|Podarcis raffonei CAV1 XP 053262020.1

Lacerta agilis CAV1 XP 033017835.1
Lacerta agilis CAV1 XP 033017834.1
P.vitticeps BLASTn CAV3 2
nolis sagrei CAV1 XP 060633669.1
'Anolis sagrei CAV1 XP 060633668.1
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100/HOMO sapiens CAV1 NP 001166366.1
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Rhineura floridana LOC133379192 XP 061469949.1
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Figure 44: CAV3.combined.mafft.aln.highlighted.pdf
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Figure 45: CAV3-2-1-3L.PRANK .aln.contree.png
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Synte

CAV3.

Synte

nic evidence

CAV3

Chelonia mydas >LMCD1 > <SSUH2 < <ARIH1 < >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr 7 (NC_057853.1)

Gallus gallus > EDEM1 > >GRM7 > >LMCD1 > >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr 12 (NC_052543.1)

SSUH2
Podarcis muralis >GRM7 > >LMCD1> 4591802, LOC1145! >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr 2 (NC_041313.1)
Anolis carolenesis >GRM7 > >LMCD1 > <SSUH2 < >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr 2 (NC_085842.1)
Pogona vitticeps. >GRM7 > >LMCD1 > <SSUH2 < >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr 2 (NC_132823.1)
SSUH2
Crotalus tigris >GRM7 > >LMCD1>  <lOC120310478<  >CAV3> <OXTR< <RAD18 < <SRGAP3 <
NW_024096880.1 (unplaced) NW_024097896.1 (unplaced)
Ornithorhynchus anatinus >GRM7 > >LMCD1 > <SSUH2 < >CAV3 > <OXTR< <RAD18 < <SRGAP3 <
Chr X1 (NC_041749.1)
Homo sapiens >GRM7 > >LMCD1 > <SSUH2 < >CAV3> <OXTR< <RAD18 < <SRGAP3 <
Chr 3 (NC_000003.12)
Mus musculus >GRM7 > >LMCD1 > <SSUH2 < >CAV3 > <OXTR < <RAD18 < > Gm26799 > < SRGAP3 <

Chr 6 (NC_000072.7)

Figure 46: CAV3.pdf
txt

ny analysis of CAV3

We analyzed the synteny of CAV3 in squamates and representative outgroups.

TLLLL L]

The CAV3 syntenic block is fairly conserved. In Anolis carolinensis
, CAV3 coding sequences produced hits on CAV3.2, which is located at
a different genomic locus, but no hits were observed at the
expected CAV3 locus. In the synteny plots, red blocks indicate the
absence of CAV3, green blocks mark its presence, light blue blocks
represent genes conserved across lineages, and light purple blocks
denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 47: CAV3.png
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Figure 48: CAV3_Shash.png
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5 CYYR1
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Assembly verification Evidence

Crotalus__tigris-PacBio

i

NW_024097288.1: 421,059789,412

Figure 49: CYYR1:NW_024097288.1:421059-789412.pdf
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Podarcis_muralis-PacBio

NC_041315.1: 51,793,014-52,101,890

e p—
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Figure 50: CYYR1:NC_041315.1:51793014-52101890.pdf
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Pogona_ vitticeps-Nanopore

Figure 51: CYYR1:NC_132824.1:61242338-61681179.pdf

67



Important gene stats

CYYRI1_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) ~ Closest paralog (recovered using IQ-TREE)

CYYR1 10.59813084 55.4314 +/- 4.33048 4.19354 +/- 0.419557 39.7123 +/- 12.4778 No Na
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Intergenic distance phylogenetic signal evidence

CYYR1_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
CYYR1 232 18 214 1 0.178342543434396 0.402780509513178
ADAMTS5_ADAMTS1 I O . 8
0.6
ADAMTS5_APP O 4
0.2
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Figure 52: Heatmap_of_deletion_plot.png
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Figure 53: Phylogenetic_signal_of_deletion_plot.png

CYYR1_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

CYYR1 232 18 214 1 0.178342543434396 0.402780509513178
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Figure 54: Heatmap_of_deletion_plot.png
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Intact

CYYRI1 gene status

ADAMTSI1_APP
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Relative distance (in %):

Figure 55: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 56: CYYR1.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 57: CYYR1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

100

P.vitticeps BLASTn CYYR1 1

——Homo sapiens CYYR1 XP 047296637.1

100

100

49

Homo sapiens CYYR1 XP 011527752.1

Homo sapiens CYYR1 NP 001307697.2
46 8L{

Homo sapiens CYYR1 NP 443186.3
G.gallus CYYR1 1
Gallus gallus CYYR1 XP 015154641.2

Gallus gallus CYYR1 XP 040526897.1

Chelonia mydas CYYR1 XP 037761512.1

19
‘Lhelonia mydas CYYR1 XP 007070785.1

Alligator mississippiensis CYYR1 XP 059580322.1

Figure 58: CYYR1.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

CYYR1.txt

CYYR1

<N6AMT1<  >ADAMTSS>  >ADAMTS1> >CYYR1> >APP> <GABPA < > ATPS) >
Chr 1 (NC_057849.1)

<NG6AMT1< <lOC124417503< >ADAMTSS5>  >ADAMTS1> >CYYR1 > >APP > < GABPA < > ATPS) >
Chr 1 (NC_052532.1)

<N6AMT1 < >ADAMTS5> > ADAMTS1 > >CYYR1 > >APP > < GABPA < > ATPS) >
Chr 4 (NC_041315.1)

< nanos H2L < > ADAMTSS > > ADAMTS1 > >CYYR1> > APP > < GABPA < > ATPS) >
Chr 3 (NC_085843.1)

<LOC140705663 < > ADAMTS5 > > ADAMTS1 > >CYYR1> > APP > < GABPA < > ATPS) >
Chr 3 (NC_132824.1)
APP

> ADAMTSS > >ADAMTS1 > >CYYR1 > >10C120314547 > <GABPA < > ATPS) >
NW_024097288.1 (unplaced)

< N6AMT1 < > ADAMTS1 > >CYYR1> > APP > < GABPA < > ATPS) >
Chr 17 (NC_041744.1)

<N6AMT1< >LOC124905050> >ADAMTSS>  >ADAMTS1> >CYYR1> >APP > <GABPA < > ATPS) >
Chr 21 (NC_000021.9)

< (Gm32624 < > ADAMTSS > > ADAMTS1 > > CYYR1 > > APP > < GABPA < > ATPS) >
Chr 16 (NC_000082.7)

Figure 59: CYYRL1.pdf

Synteny analysis of CYYR1
We analyzed the synteny of CYYR1 in squamates and representative outgroups

TLLLL L]

species,
plots,
its presence,
lineages,

. The CYYR1 syntenic block is conserved. In Pogona vitticeps,
hits were observed at the syntenic locus where CYYR1 is expected,
indicated by a lighter orange color in the plot.

BLASTN

In other squamate

CYYR1 was absent at the corresponding locus. In the synteny
red blocks indicate the absence of CYYR1, green blocks mark
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light blue blocks represent genes conserved across
and light purple blocks denote different flanking genes.



Transcriptomic evidence Pogona vitticpes
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Figure 61: CYYR1_Shash.png
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6 DIP2A
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Important gene stats

DIP2A_ Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) — GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

DIP2A  36.45283019 55.4715 +/- 5.38179 3.93514 +/- 0.313701 80.5567 +/- 8.79243 Yes DIP2C;
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Intergenic distance phylogenetic signal evidence
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Lastz Alignment evidence
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Figure 62: DIP2A.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 63: DIP2A.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

T

L

Figure 64: DIP2A.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

Chelonia mydas
Gallus gallus
Podarcis murals
Anols carolenesis <kmo<
Pogona viticeps

Crotalus tgrs

Omithorhynchus anatinus <Lss<

Homo sapiens

Mus musculus

DIP2A.txt

<Cotofsg<  >LOCT342

<KMo <

<KMo <

<KMo <

>YBEY>

>YBEY>

>YBEY>

<Catorfsg<

<Ctorfss <

<Catorfsg <

9358 > LOC13429359'

<Catorfss <

< CUNH21orf58

gorminal-center associated nuclear p

<LOC10008349:

<Ctorfsg <

RIKEN cDNA 2610028H24 gene.

<2610028H24RI

Synteny analysis of DIP2A

The analysis of the

DIP2A
—>
(%
(_)

Anolis carolinensis and Pogona vitticeps,

— tigris,

<> same chromosome after skipping approximately 10 genes.

>PONT>

>PONT>

>PCNT>

>PONT>

>PONT>

>PONT>

>PONT>

>PONT>

>PCNT>

DIP2A

>DIP2A>  |>LOC11956733 < LOC10294445 > LOC102946251  >51008 >
Chr 11 (NC_051251.2)

tubulin alpha-3 chain-lie
>DIP2A>  <lOCI21113397<  <S1008< >Lss

Chr 7 (NC_052538.1)

leucine-rich repeat-containing prot mRNA-translation initation factor IF-2-ike.

>DIP2A>  >LOC11458270i > RCBTB2 >  <lOCI14584761<  <LPARG< <RBl<
Chr 2 (NC_041313.1)
loucine-rich repe SUN domain-containing protein 1
>DIP2A>  >LOC10056330 <LOC10328115( < LOC13420362 < orc2 < <hyce2 <
>0iP2A> > RCBTB2 > <RBL<
Chr 1(NC_132822.1)
siithomolog 3 protein-fike
>DIP2A>  >LOC12030042 >LPARE> | <RB1<
NW_024100510.1 (unplaced)
roteindike  nucleolysin TIAR-lke 2inc finger protein 501-like
>DIP2A>  <LOCI20638487 << LOC114813288 < > LOC10008332  <51008< >PRMT2 >

Chr 7 (NC_041734.1)

>0IP2A> <s1008< >PRMT2>
Chr 21 (NC_000021.9)
>0P2A> <s1008.< >PAMT2>

Chr 10 (NC_000076.7)

Figure 65: DIP2A.pdf

compared to the conserved arrangement in outgroup species.
lizards such as

< rearrangement is more complex in the lizard
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<LOC12246249 > LSS>

## syntenic genos are there on the opposite side after skipping cortain ganos.

## syntenic genes are there on the same side but after skipping about 10 genes

## syntenic genos are there on the same side but after skipping about 10 genes

4 syntenic genes are there on the same side but after skipping about 10 genes

syntenic block reveals that it has undergone various
intrachromosomal rearrangements in different squamate lineages when

In

as well as the snake Crotalus
the block has been repositioned to a new location on the

The



Podarcis muralis, where the syntenic genes have moved to the opposite side
— of the chromosome, indicating an inversion event in addition to
— being repositioned.

In the synteny plots, red blocks indicate the absence of the target gene,
~— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present.
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7 DLEU7
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Important gene stats

DLEU7_Important_stats.tsv

Gene Genome Blast Coverage

GC-Content (mean)  GC-Stretch (mean)
DLEU7 6.536231884

Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
58.6675 +/- 6.68348 4.67307 +/- 0.818282 68.5223 + /- 21.0771

Closest paralog (recovered using IQ-TREE)
No

Na

88



Intergenic distance phylogenetic signal evidence

DLEU7_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

DLEU7 220 14 206 1 0.556066259873286 0.958848505984217

C13o0rf42_RNASEH2B I O . 8

0.6
0.01 0.00 C130rf42_TRIMI3 0.4
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Figure 66: Heatmap_of_deletion_plot.png
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Figure 67: Phylogenetic_signal_of_deletion_plot.png

DLEU7_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

DLEU7 220 14 206 1 0.556066259873286 0.958848505984217
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Figure 68: Heatmap_of_deletion_plot.png
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Figure 69: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 70: DLEU7.FS_Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 71: DLEU7.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

G.gallus DLEU7 2

35

G.gallus DLEU7 4

30

P.vitticeps BLASTn DLEU7 1

G.gallus DLEU7 1

Gallus gallus DLEU7 XP 004939006.2

Figure 72: DLEU7.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

guanylate cyclase soluble subunit beta-2-ike
>cihi3oM42> |>LOC10293142 <ANASEHZB< | >DLEU7>
Chr 1 (NC_057849.1)

Chelonia mydas <fami24a <

protein C130rf42 RNASEH28

Gallus gallus >Cl3orf42>  >LOCI01748311 >> LOC101748262> <RNASEH2B< > L0C107051700>

<FAM120A < >DLEVT >

Chr 1 (NC_082532.1)

glutathione S-tra glutathione

beta-2-like

Podarcis muralis >LOC11459332: > LOC11469372 > LOC11459372( > LOC11450372! <RNASEW2B< | >DLEU7>  >SF3B6>  >WDCP>  <FKBPIB<
Chr 3 (NC_041314.1)
guanylate cyclase soluble subunit beta-2-ike
Anolis carolenesis <fami2da<  >cihidor42> >LOCI3420310 <RNASEH28< | >DLEU7>  >SF3B6>  <FKBPIB<  >WDCP>

Chr 1 (NC_085841.1)

W repeat and coiled-coil-containing protein

Pogona itticeps <FAMI20A<  >Cl3ofa2>  <RNASEM2B< | >DLEU7>  >SF3B6>  >LOC11007614'<FKBP1B <

Chr 1 (NC_132622.1)

guanylate cyclase soluble subunit beta-2-ike
> CUNH130rf42 > > LOC12029825 < ANASEH2B <
NW_024100212.1 (unplaced)

Crotalus tigrs >DlEV7> > SF3B6>

NW_024100281.1 (unplaced)

<FKBP1B <

guanylate cyclase soluble subunit beta-2-ike
<FAM120A< > C20H130r{42 3> LOC10008202 <ANASEH2B< |  >DLEU7>
Chr 20 (NC_041747.1)

ran-binding ran-binding protein 9-lke
Ornithorhynchus anatinus

Homo sapiens <PAMI20A< | >Clorfa2>  <ANASEH2B< | >DLEU7> <DLEVL < >DlEv2> <KCNRG < <TRMI3<
hr 13 (NC_000013.11)
homolog C13orfd guanylate cyclase 1, soluble, beta 2
Mus musculus <FAMI2A<  >Gm4131>  >Guoylb2>  <ANASEHZB< | >DLEU7> >DLEU2> <KCNRG < <TRMIZ<

Chr 14 (NC_000080.7)

Figure 73: DLEU7.pdf

DLEUT7.txt

Synteny analysis of DLEU7

The syntenic block containing DLEU7 has undergone various intrachromosomal

<LOC12246338 > LOC114022491 < LOCT1402250  <TRIM13 <

<LOC12063905 > LOC12063798: < LOC10317046 < KCNRG <

<KCNRG <

translation iniiation factor IF-2-Iike isoform X1
<L0C101748122 < <LOC107051703 << LOC121107650 < <LOC770248< >10C124417627>  <TRIM13 <

<KONRG <

<TRMIZ <

# syntenic genes are there on the same side but after skipping about 10 genes

## syntenic genos are there on the opposite side after skipping cortain ganos.

## syntenic genes are there on the same side but after skipping about 10 genes

<TRMI3 <

— rearrangements in squamate reptiles compared to the conserved

— arrangement seen in outgroups .
— and Pogona vitticeps,

— genes. The rearrangement in

Anolis carolinensis is more complex,
<~ side with respect to focal gene
~— to a new locus.

In the synteny plots,
— while green blocks mark its presence.
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In lizards such as Podarcis muralis
the syntenic genes have been transposed to a
> new location on the same chromosome after skipping approximately 10

involving genes are on the opposite
in addition to being repositiomned

red blocks indicate the absence of the target gene,
Light blue blocks represent



— flanking genes that are conserved across lineages, and light purple
— blocks denote instances where a different flanking gene is present.
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8 DNM3
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Important gene stats

DNM3_ Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)

GC-Stretch (mean)
DNM3  45.125

Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
49.5403 +/- 3.10816 3.94183 +/- 0.256482 74.3804 +/- 12.3108

Closest paralog (recovered using IQ-TREE)
Yes

Naja_naja.SRR10428157.blast;Rhabdophis_nuchalis. SRR28573917 blast;
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Intergenic distance phylogenetic signal evidence

DNM3_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

DNM3 355 17 338 0 1 0.999999999999809
I 1
PRRC2C_VAMP4 0 . 8
0.6
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Figure 74: Heatmap_of_deletion_plot.png
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Figure 75: Phylogenetic_signal_of_deletion_plot.png

DNM3_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

DNM3 355 17 338 0 1 0.999999999999809
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Figure 76: Heatmap_of_deletion_plot.png
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Intact

DNMS3 gene status
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Figure 77: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 78: DNM3.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 79: DNM3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 80: DNM3.combined.mafft.aln.highlighted.pdf

106



Syntenic evidence

DNM3

allograft protein 4
Chelonia mydas >L0C10293643 > PRRC2C > >LOC14019781 <LOC102936651 >METTLIZ>  >DNM3>  >LOCTI956695  <PIGC< >suco>
Chr 8 (NC_057854.1)

phosphatidylinositol glycan anchor biosynthesis
class C

Gallus gallus <myoc< >VAMPA>. P> SMETTLI3>  >DNM3> <PiGC< >suco>
Chr 8(NC_052539.1)

METTLI3
Podarcis murals SPRRCZC> | <MYOC<  <VAMP4<  <ITPA< SEEFIAKNMT:  >ONM3>  >UAP1>  >DDR2>  >HSDI7B7> ## syntenic genes are there on the opposite side after skipping certain genes
Chr 6 (NC_041317.1)
Anolis carolenesis < faslg < <SUCO<  [>PRRC2C> <VAWP4<  <ITPA< SMETTLI3> | >ONM3>  >UAP1>  >DDR2>  >HSDI7B7> ## syntonic gones aro scatorod on the opposit flank
Chr 4 (NC_085844.1)
Pogona viticeps >PRRC2C> | <MYOC<  <VAMP4<  <ITPA< SMETU3> | »ONM3>  UAP1>  >DDR2>  >HSDI7B7> ## syntenic genes are thero on the opposite side after skipping certain genes
Chr 4 (NC_132625.1)
METTLI3 discoidin domain receptor yrosine kinase 2
Crotalus i SPRRCZC> | <MYOC<  <VAMPA<  <ITPA< SEEFIAKNMTS >ONM3> >UAP1>  >DDR2>  <LOC12031051i> HSDI7B7 > ## SYNTENIC GENE PRESENT ON NW_024100509.1 (unplaced) SCAFFOLD
NW_024096887.1 (unplaced)
METTLI3
Onithorhynchus > PRRC2G > >MYOGOS> | <MYOC<  <VAMP4 < SMPA>  >EEFTAKNMT:  >DNM3> <piGe< >suco>

Chr 16 (NC_041743.1)

PSEUDO GENE
Homo sapiens <myoc< SVAMPA>  >METTLI3> | >RPSISP3> SONM3> | <DNM30S< <lOCI02724528< > Clorf105 > <piGe< >5Uco>
Chr 1(NC_000001.11)

Mus musculus >PRRC2C> | >MYOCOS>  <MYoc< SVAMPA>  >METTLI3>  >DNM3>  >4030558KO2Ri  <PIGC< >suco>

Figure 81: DNM3.pdf
DNM3.txt

Synteny analysis of DNM3

The DNM3 syntenic block, which is conserved o in outgroups like Chelonia
— mydas and Gallus gallus, has undergone significant rearrangements in
— squamates. In lizards such as Podarcis muralis and Pogona vitticeps
~ , the syntenic genes have been inverted and moved to a new location
<> on the same chromosome. A similar inversion and scattering of the
— flanking genes is observed in

Anolis carolinensis.

similarly in Crotalus tigris, where the syntenic block is fragmented
— across at least two different unplaced scaffolds.
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In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
> blocks denote instances where a different flanking gene is present.
<~ A bright yellow color indicates a change in the gene’s orientation.
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9 ELOVL3

109



Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097401.1: 1,221,485-1,413,648 =

Figure 82: ELOVL3:NW_024097401.1:1221485-1413648.pdf
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Podarcis_muralis-PacBio

NC_041316.1: 12,990,500-13,084,588

[ p— — 13bam 1305M ocer b

Figure 83: ELOVL3:NC_041316.1:12990500-13084588.pdf
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Pogona_ vitticeps-Nanopore

NC_132824.1: 155,004,083-155,074,716

I = L ITW T T T

Figure 84: ELOVL3:NC_132824.1:155004083-155074716.pdf
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Important gene stats

ELOVL3_Important_stats.tsv
Gene Genome Blast Coverage

GC-Content (mean) GC-Stretch (mean)
ELOVL3 15.48175182

Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )
49.773 +/- 3.19973  3.79555 + /- 0.218244  74.2877 + /- 15.4959

Closest paralog (recovered using IQ-TREE)
Yes

ELOVLSG;
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Intergenic distance phylogenetic signal evidence

ELOVL3_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

ELOVL3 213 12 201 5 1 0.999999999999985
0.00 0.00 0.00 LDB1_NOLC IO.8
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Figure 85: Heatmap_of_deletion_plot.png
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Figure 86: Phylogenetic_signal_of_deletion_plot.png

ELOVL3_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
ELOVL3 213 12 201 5 1 0.999999999999985
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Figure 87: Heatmap_of_deletion_plot.png
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ELOVL3 gene status

Intact

Loss
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Figure 88: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 89: ELOVL3.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 90: ELOVL3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Alligator mississippiensis ELOVL6 XP 014453692.1
@ﬁhelonia mydas ELOVL6 XP 043401571.1
helonia mydas ELOVL6 XP 037752976.1

P.vitticeps BLASTn ELOVL3 1
Euleptes europaea ELOVL6 XP 056711489.1
hineura floridana ELOVL6 XP 061441378.1
hineura floridana ELOVL6 XP 061441377.1
hineura floridana ELOVLE XP 061441382.1
hineura floridana ELOVL6 XP 061441381.1
Podarcis raffonei ELOVL6 XP 053259775.1
Lacerta agilis ELOVL6 XP 033016097.1
-Anolis sagrei ELOVL6 XP 060635072.1
nolis sagrei ELOVL6 XP 060635071.1

Homo sapiens ELOVL6 NP 076995.1
allus gallus ELOVL6 NP 001026710.1
allus gallus ELOVL6 XP 046796273.1
Gallus gallus ELOVL6 XP 046796272.1
Gallus gallus ELOVL6 XP 046796270.1

lag)

59 Xenopus tropicalis elovié NP 001017257.2
.vitticeps BLASTn ELOVL3 2

Xenopus tropicalis elovi3 XP 002935809.1

Homo sapiens ELOVL3 NP 689523.1

helonia mydas ELOVL3 XP 043407706.1
95/Chelonia mydas ELOVL3 XP 027679283.2

97

Chelonia mydas ELOVL3 XP 043407708.1

‘G.gallus ELOVL3 2
100
GSE.gallus ELOVL3 1

allus gallus ELOVL3 NP 001305339.1

100 IAlligator mississippiensis ELOVL3 XP 059585656.1
'Alligator mississippiensis ELOVL3 XP 006276298.1

Alligator mississippiensis ELOVL6 XP 019355668.1
'Alligator mississippiensis ELOVL6 XP 006264140.2

Figure 91: ELOVL3.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

ELOVL3.txt

ELOVL3

<PIK3AP1 < >NOLC1 > >UGT8 > > ELOVL3 > <PITX3 < >GBF1>
Chr 7 (NC_057853.1)
<PIK3AP1 < >NOLC1 > >UGTS8L > > ELOVL3 > <PITX3 < >GBF1>
Chr 6 (NC_052537.1)
2 1-bet Jike
<PIK3AP1 < >NOLC1 > >10C114597016 > > ELOVL3 > <PITX3< > GBF1>
Chr 5 (NC_041316.1)
< PIK3AP1 < >NOLC1 > > ELOVL3 > <PITX3< > GBF1>
Chr 3 (NC_085843.1)
<PIK3AP1 < >NOLC1 > > ELOVL3 > <PITX3< > GBF1>
Chr 3 (NC_132824.1)
PITX3
<PIK3APL < >NOLC1 > >ELOVI3>  <lOC120315531<  >GBFL>
NW_024097401.1 (unplaced)
<LDbB1< >PPRC1 > >NOLC1 > > ELOVL3 > <PITX3< > GBF1>
Chr 16 (NC_041743.1)
<LDB1< >PPRC1 > >NOLC1 > > ELOVL3 > <PITX3 < >GBF1>
Chr 1 (NC_000001.11)
<LDB1< >PPRC1 > >NoLC1 > >ELOVL3 > <PITX3 < >GBF1>

Chr 19 (NC_000085.7)

Figure 92: ELOVL3.pdf

Synteny analysis of ELOVL3
We analyzed the synteny of ELOVL3 in squamates and representative

[N

(_>
(SN
(SN
(%

outgroups.

The ELOVL3 syntenic block is conserved,

different genes in flank in some lineages.

blocks indicate the absence of ELOVL3,

presence,
lineages,

In the synteny plots,
green blocks mark its
light blue blocks represent genes conserved across

> TMEM150A > >NFKB2 >

>TMEM1508 > > NFKB2 >
>TMEM150A like> > NFKB2 >
> TMEMI1S0A>  >NFKB2>
>TMEM150A like> > NFKB2 >

> NFKB2 >

> NFKB2 >

> NFKB2 >

> NFKB2 >

with few

red

and light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 93: ELOVL3.png
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Figure 94: ELOVL3_Shash.png
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10 FREM2
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Important gene stats

FREM2_ Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using 1Q-TREE)

FREM2 57.92830189 51.3994 +/- 3.34555 3.9797 +/- 0.234791 81.0875 +/- 9.49476 Yes FREM3;
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Lastz Alignment evidence
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Figure 95: FREM2.FS_Exonic.Final.Gallus__gallus.21_ genes_ alluvial.pdf
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Figure 96: FREM2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 97: FREM2.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

FREM2, STOML3
complement C4

>L0C102044861 <STOM3<  <PROSER1<  >NHLRC3>
Chr 1 (NC_057849.1)

Chelonia mycas <PoSTN <TRPCH<  <LOC12246332  >URM1> >FREM2>

Gallus gallus <POSTN<  <lOCII2S32821<  <TRPCA < >URM1>

> FREM2 > >can> <STOMI3<  <PROSER1<  >NHLRC3>
NC_052532.1
Podarcis muralis <posTN< <TRPCA< >URM1> SPREM2> | <STOMI3<  <PROSERL<  >NHLRC3>
hr 17 (NC_041328.1) Chr 8 (NC_041319.1) Chr 1(NC_0413 Chr 3 (NC_041314.1)
Anolis carolenesis <posTN< <TRPCA< >URM1> SFREM2> | <STOMI3<  <PROSERL< >NHLRC3> #PROSER1 and # NHLRC3 are prosent on the same chromosome but many genes apart
NW_026943819.1 (unplaced) Chr 1(NC_085841.1)
Pogona vitticeps <posTN< <TRPCA< >URM1> SPREM2> | <STOMI3<  <PROSERl<  >NHLRC3> #PROSER1 and # NHLRC3 are present on the same chromosome but many genes apart
Chr2 (NC_132823.1) Chr 8 (NC_132829.1) Chr 1(NC_132822.1)

Crotalus tigris <posTN< <TRPCA< >URM1> SFREM2> | <STOMI3<  <PROSERL<  >NHLRC3>
NW_024097978. NW_024100094. NW_024100466.1 (unplaced) NW_024096970. NW_024097046.1 (unplaced)

Ornithorhynchus anatinus <posTN< <TRPCA< >URM1> SFREM2> > LOCTIA80567!< STOML3 <  >LOC114805871> NHLRC3 >

<PROSER <
Chr 20 (NC_041747.1)

<posTN< <TRRCA< >URM1> SFREM2> | <STOMI3<  <PROSERL<  >NHLRC3>

NC_000013.11

Mus musculus

<POSTN <TRRCa< SURMI>  <Gm735<  >FREM2> | <STOMi3<  <PROSERL< | >NHLAC3>

Chr 3 (NC_000069.7)

Figure 98: FREM2.pdf

FREM2.txt

Synteny analysis of FREM2

The syntenic genes for FREM2 are located on multiple chromosomes,
— indicating an interchromosomal rearrangement. Additionally, one of

< the flanking genes also shows evidence of an intrachromosomal
— rearrangement.

In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present.
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11 GPR78
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096550.1: 376,205-775,681 —

i S — B Y T I

Figure 99: GPR78:NW_024096550.1:376205-775681.pdf
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Podarcis_muralis-PacBio

NC_041320.1: 4,325,376-4,377,262
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Figure 100: GPR78:NC_041320.1:4325376-4377262.pdf

132



Pogona_ vitticeps-Nanopore

NC_132826.1: 105,340,616-105 463,317

I — . — T - |

Figure 101: GPR78:NC_132826.1:105340616-105463317.pdf
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Important gene stats

GPR78_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

GPR78  4.29787234 52.6397 +/- 7.43689 3.93229 +/- 0.387976 62.9799 +/- 13.5948 Yes GPR26;
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Intergenic distance phylogenetic signal evidence

GPR78_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

GPR78 163 14 149 0 0.279131481259864 0.981726340989877

1

ACOX3_TRMT44 I 08
0.6

ACOX3_CPZ 04
0.2

0.62

ACOX3_HMX1

ACOX3_HMX1

TRMT44_CPZ

o
o)
N
©
o
a
o
o)
a
o
o)
a
o
o
N

TRMT44_HMX1

Py LNYL EXOOV
ZdO €XOOV
TXWH EX00V
TXWH EX00V
ZdO prLNYL

TXNH 77LNYL

Figure 102: Heatmap_of_deletion_plot.png
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Figure 103: Phylogenetic_signal_of_deletion_plot.png

GPR78_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
GPR78 163 14 149 0 0.279131481259864 0.981726340989877
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GPR78 gene status
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Figure 105: Phylogenetic_signal_of_deletion_plot.png
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Figure 106: GPR78.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 107: GPR78.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

100E.gallus GPR78 1
allus gallus GPR78 XP 426354.2

Chelonia mydas GPR78 XP 007060101.2
Xenopus tropicalis gpr78 NP 001096193.1

Homo sapiens GPR78 NP 543009.2
Homo sapiens GPR26 NP 703143.1
99 Xenopus tropicalis gpr26 XP 002937850.2
66 Gallus gallus GPR26 XP 421809.5

Chelonia mydas GPR26 XP 007053121.2
Euleptes europaea GPR26 XP 056706237.1
Rhineura floridana GPR26 XP 061490356.1
Podarcis raffonei GPR26 XP 053244937.1
Lacerta agilis GPR26 XP 033005355.1
P.vitticeps BLASTn GPR78 1
Anolis sagrei GPR26 XP 060624577.2
L—Alligator mississippiensis GPR26 XP 006259964.3

L——Alligator mississippiensis GPR78 XP 006264272.2

Figure 108: GPR78.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

GPR78

Chelonia mydas > HTRA3 > <ACOX3 < >TRMT44 > >GPR78 > >CPz> <HMX1 <
Chr 4 (NC_057852.1)

Gallus gallus > HTRA3 > < ACOX3 < >TRMT44 > >GPR78 > >CPZ> <SOHO1 < <HMX1 <
Chr 4 (NC_052535.1)

Podarcis muralis > HTRA3 > < ACOX3 < >TRMT44 > >GPR78 > >CPZ> <HMX1<
Chr 9 (NC_041320.1)

Anolis carolenesis >HTRA3 > <ACOX3 < >TRMT44 > > GPR78 > >CPZ> <HMX1<
Chr 5 (NC_085845.1)

Pogona vitticeps > HTRA3 > <ACOX3 < >TRMT44 > >GPR78 > >CPZ> <HMX1 <
Chr 5 (NC_132826.1)

Crotalus tigris > SH3TC1 > <ACOX3 < >TRMT44 > > GPR78 > >SLIT2> > PACRGL >
NW_024096550.1 (unplaced)

Ornithorhynchus anatinus > HTRA3 > <ACOX3 < >TRMT44 > > GPR78 > >CPZ> <HMX1 <
Chr 4 (NC_041731.1)

Homo sapiens > HTRA3 > <ACOX3 < >TRMT44 > >GPR78 > >CPZ> <HMX1 <
Chr 4 (NC_000004.12)

Mus musculus > HTRA3 > < ACOX3 < >TRMT44 > >GPR78 > >CPZ> <HMX1 <
Chr 5 (NC_000071.7)

Figure 109: GPR78.pdf
GPR78.txt

Synteny analysis of GPR78

We analyzed the synteny of GPR78 in squamates and representative outgroups
. The GPR78 syntenic block is conserved, except for one flanking
gene in Crotalus tigris. In the synteny plots, red blocks indicate
the absence of GPR78, green blocks mark its presence, light blue
blocks represent genes conserved across lineages, and light purple
blocks denote different flanking genes.

FLLLd
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Transcriptomic evidence Pogona vitticpes
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Figure 110: GPR78.png
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12 GPR82
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096530.1: 127,430-322,124
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Figure 112: GPR82:NW_024096530.1:127430-322124.pdf
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Figure 113: GPR82:NC_041315.1:59786603-59926999.pdf
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Pogona_ vitticeps-Nanopore

Figure 114: GPR82:NC_132824.1:72450713-72725286.pdf
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Important gene stats

GPR82__Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using |Q-TREE)

GPR82 4.283888889 39.561 +/- 4.45795 3.45261 +/- 0.22181 72.8518 +/- 18.12 Yes Na
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Intergenic distance phylogenetic signal evidence

GPR82_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

GPR82 87 3 84 0 0.382280983326333  0.999983793641907
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Figure 115: Heatmap_of_deletion_plot.png
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Figure 116: Phylogenetic_signal_of_deletion_plot.png
GPR82__pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
GPR82 87 3 84 0 0.382280983326333  0.999983793641907
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GPR8?2 gene status

T e—
=]
logistic_MPLE
Intercept = 0.29
Slope = 0
p = 0.999983793641907
n= 87
logistic_IG10
Intercept = 4.85
Slope = -0.56
p = 0.382280983326333
n= 87
[}
8o -
)
I T I I T I
0 20 40 60 80 100

NYX_CASK

x 100
DDX3X_NYX + NYX_CASK + CASK_MAOA

Relative distance (in %):

Figure 118: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 119: GPR82.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 120: GPRB82.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Synte

nic evidence

Chelonia mydas

Gallus gallus
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Anolis carolenesis
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GPR82.txt

Synteny analysis of GPR82
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Chr 1(NC_052532.1)
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Chr 3 (NC_085843.1)
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Figure 121: GPR82.pdf

We analyzed the synteny of GPR82 in squamates and representative outgroups
. The GPR82 syntenic block is conserved, with no notable changes in
gene order or orientation.
the absence of GPR82,

[N

(_>
(SN
(SN
%

In the synteny plots, red blocks indicate

green blocks mark its presence, light blue
blocks represent genes conserved across lineages, and light purple
blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 122: GPR82.png
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Figure 123: GPR82_Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio
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Figure 124: GRK4:NW_024097474.1:453992-566917.pdf
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Figure 125: GRK4:NC_041320.1:4762753-4894689.pdf
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Pogona_ vitticeps-Nanopore
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Figure 126: GRK4:NC_132826.1:103909723-104479799.pdf
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Important gene stats

GRK4_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

GRK4  35.24528302 45.7815 +/- 4.83479 3.70486 +/- 0.343829 69.8844 +/- 9.00266 Yes GRK6;L0C116517055;
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Intergenic distance phylogenetic signal evidence

GRK4__pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
GRK4 218 16 202 5 0.0100146231837285 0.999999999999941
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Figure 127: Heatmap_of_deletion_plot.png
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Figure 128: Phylogenetic_signal_of_deletion_plot.png

GRK4_ pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

GRK4 218 16 202 5 0.0100146231837285 0.999999999999941
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Figure 129: Heatmap_of_deletion_plot.png
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GRK4 gene status
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Figure 130: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence

Actinistia
15-

10-

Aves

o
v

Lepidosauria

Normalized_value

Reptilia

Gene_name

Class [[] Actiistia [] Aves [[T] Lepidosauria [] Repiiia

Figure 131: GRK4.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 132: GRK4.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 133: GRK4.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

GRK4

Synte

Chelonia mydas >ADD1 > <MFSD10 < <NOP14 <
Gallus gallus >ADD1 > <MFSD10 < <NOP14 <
Podarcis muralis >ADD1 > <MFSD10 < <NOP14 <
Anolis carolenesis >ADD1 > <MFSD10 < <NOP14 <
NOP14
Pogona vitticeps <MFSD10<  <LOC110091730<
Crotalus tigris >ADD1 > <MFSD10 < <NOP14 <
Ornithorhynchus anatinus >ADD1 > <MFSD10 < <NOP14 <
Homo sapiens <MFSD10 < <NOP14 <
Mus musculus >ADD1 > <MFSD10 < <NOP14 <
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Figure 134: GRK4.pdf
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The GRK4 syntenic block is conserved,

gene order or orientation. In the synteny plots,
the absence of GRK4, green blocks mark its presence, light blue

blocks represent genes conserved across lineages,

blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 135: GRK4.png
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14 HHLA2
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097783.1: 969,769-1,128,142

|| 1| | RN | 1

Figure 137: HHLA2:NW_024097783.1:969769-1128142.pdf

175



Podarcis_muralis-PacBio

e —3

NC_041315.1: 38,408,799-38,543,018

EEYR——— ERe 2 £ b

Figure 138: HHLA2:NC_041315.1:38408799-38543018.pdf
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Pogona_ vitticeps-Nanopore

NC_132824.1: 41,833,556-42,025,679
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Figure 139: HHLA2:NC_132824.1:41833556-42025679.pdf
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Important gene stats

HHLA2_ Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

HHLA2 3.107692308 41.3174 +/- 2.80653 3.4385 +/- 0.160297 57.8293 + /- 14.5582 Yes Na
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Intergenic distance phylogenetic signal evidence

HHLA2_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

HHLA2 182 17 165 5 1 0.999999999999973
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Figure 140: Heatmap_of_deletion_plot.png
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HHLA2_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

HHLA2 182 17 165 5 1 0.999999999999973
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Lastz gene tree

Gallus gallus HHLA2 XP 040522218.1

P.vitticeps BLASTn HHLA2 1

» G.gallus HHLA2 1

Y

| FGallus gallus HHLA2 XP 025000005.1

491 \Gallus gallus HHLA2 XP 025000007.1

Gallus gallus HHLA2 XP 024999998.1

Gallus gallus HHLA2 XP 040522217.1

Gallus gallus HHLA2 XP 015152984.2

Gallus gallus HHLA2 XP 015152952.2

Figure 146: HHLA2.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

HHLA2

Chelonia mydas <CDa7 < <IFT57 < > HHLA2 > <MVYH15 < <CIP2A< <SH2D1B <
Chr 1 (NC_057849.1)

Gallus gallus <ITPRIP3S < < (D47 < <IFT57 < > HHLA2 > <MYH15 < > ITPRIPL1 > <KIAA1524 < <CIP2A<
Chr 1 (NC_052532.1)

Podarcis muralis >BBX > <CD47 < <IFT57 < > HHLA2 > <MYH15 < <CIP2A< < SH2D1BL <
Chr 4 (NC_041315.1)

Anolis carolenesis >BBX > <(CD47 < <IFT57 < > HHLA2 > <MYH15 < <CIP2A< <SH2D1B <
Chr 3 (NC_085843.1)

Pogona vitticeps >BBX > < (D47 < <IFT57 < > HHLA2 > <MYH15 < <CIP2A<
Chr 3 (NC_132824.1)

Crotalus tigris >BBX > <CD47< <IFT57 < > HHLA2 > <MVYH15 < <CIP2A<
NW_024097783.1 (unplaced)

Ornithorhynchus anatinus >BBX > < (D47 < <IFT57 < > HHLA2 > <MYH15 < <CIP2A<
Chr 17 (NC_041744.1)

Homo sapiens >BBX > <CD47 < <IFT57 < > HHLA2 > <MYH15 < <CIP2A<
Chr 3 (NC_000003.12)

Mus musculus >BBX > <CD47 < <IFT57 < >HHLA2>  >1700026/12Rik>  <MYH15< <CIP2A<
Chr 16 (NC_000082.7)

Figure 147: HHLA2.pdf

HHLA2.txt

Synteny analysis of HHLA2

We analyzed the synteny of HHLA2 in squamates and representative outgroups
<~ . The HHLA2 syntenic block is conserved, with no notable changes in
— gene order or orientation. In the synteny plots, red blocks indicate
— the absence of HHLA2, green blocks mark its presence, light blue
— blocks represent genes conserved across lineages, and light purple
<~ blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 148: HHLA2.png
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Figure 149: HHLA2_Shash.png
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15 HPGDS
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100413.1: 48,281-190,409

Figure 150: HPGDS:NW_024100413.1:48281-190409.pdf

NW_024100620.1: 362,577-418,987

T 1 | B ]

Figure 151: HPGDS:NW_024100620.1:362577-418987.pdf
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Podarcis_muralis-PacBio

NC_041320.1: 59,860,099-60,154,417 —
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Figure 152: HPGDS:NC_041320.1:59860099-60154417 .pdf
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Pogona_ vitticeps-Nanopore

NC_132826.1: 183,945,033-184,320,967

[ — 10/ B | — S 1 T S— 111 TITT

Figure 153: HPGDS:NC_132826.1:183945033-184320967.pdf
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Important gene stats

HPGDS__Important__stats.tsv

Gene Genome Blast Coverage

HPGDS  6.769230769

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
44.3697 +/- 414415  3.54395 + /- 0.145823  78.621 +/- 11.8559

Closest paralog (recovered using IQ-TREE)
Yes

Na
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Intergenic distance phylogenetic signal evidence

HPGDS_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
HPGDS 201 19 182 0 0.661856627169581 0.998183574489019
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Figure 154: Heatmap_of_deletion_plot.png
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Figure 155: Phylogenetic_signal_of_deletion_plot.png

HPGDS__pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
HPGDS 201 19 182 0 0.661856627169581 0.998183574489019
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Figure 156: Heatmap_of_deletion_plot.png
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HPGDS gene status
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Figure 158: HPGDS.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 159: HPGDS.FS_ Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

genbank prediction hpgds
Chelonia mydas > UNCSC > <BMPR1B < <PDUMS<  <l0C102931316<  >HPGDS > <SMARCAD1<  <ATOH1< <GRID2 <
Chr 4 (NC_057852.1)

Gallus gallus < COL25A1 < >SEC24B > <OPN4-1< > HPGDS > < SMARCAD1 < <ATOH1 < <GRID2 <
Chr 4 (NC_052535.1)

Podarcis muralis > UNC5C > <BMPR1B < <PDLIMS < >HPGDS>  <melanopsin <  <SMARCAD1 < < ATOH1 < <GRID2 <
Chr 9 (NC_041320.1)

Anolis carolenesis > UNCSC > <BMPR1B < <PDLIM5 < > HPGDS > < melanopsin < < SMARCAD1 <
Chr 5 (NC_085845.1)

Pogona vitticeps > UNCSC > <BMPRI1B < <PDLIMS5 < >HPGDS> < melanopsin like <SMARCAD1 < < ATOH1 < <GRID2 <
Chr 5 (NC_132826.1)

Crotalus tigris > UNCSC > <BMPR1B < < PDLIMS < >HPGDS > <opn4 < < SMARCAD1 < < ATOH1 < <GRID2 <
NW_024100413.1 (unplaced) NW_024100620.1 (unplaced)
Ornithorhynchus anatinus > MGARP > >ELF2> <NOCT < > HPGDS > < SMARCAD1 < < ATOH1 < <GRID2 <

Chr 12 (NC_041739.1)

Homo sapiens > UNCSC > <BMPRIB < <PDLIMS < >HPGDS > <SMARCAD1<  <ATOH1< <GRID2<
Chr 4 (NC_000004.12)

Mus musculus < Ndnf < < Tnip3 < < Qrfprl < >HPGDS > < SMARCAD1 < < ATOH1 < <GRID2 <
Chr 6 (NC_000072.7)

Figure 160: HPGDS.pdf

HPGDS.txt

Synteny analysis of HPGDS

We analyzed the synteny of HPGDS in squamates and representative outgroups
. The HPGDS syntenic block is conserved, except for one flanking
gene in Gallus gallus, Ornithorhynchus anatinus, and Mus musculus.
In these species, the flank is located on the same side and in the
same orientation, but it appears only after skipping several
intervening genes. In the synteny plots, red blocks indicate the
absence of HPGDS, green blocks mark its presence, light blue blocks
represent genes conserved across lineages, and light purple blocks
denote different flanking genes.

TLELLELLY
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Transcriptomic evidence Pogona vitticpes
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Figure 161: HPGDS.png
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16 HSD17B1
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Assembly verification Evidence

Crotalus__tigris-PacBio
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Figure 163: HSD17B1:NW_024100643.1:107124-141099.pdf
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Podarcis_muralis-PacBio

NC_041324.1: 23,872,034-23,913,689 ?
RN | E— i —

Figure 164: HSD17B1:NC_041324.1:23872034-23913689. pdf
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Pogona_ vitticeps-Nanopore

NC_132827.1: 98,199,240-98,237,530

Figure 165: HSD17B1:NC_132827.1:98199240-98237530.pdf
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Important gene stats

HSD17B1_Important_stats.tsv

Gene Genome Blast Coverage
HSD17B1  6.078125

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
61.3505 +/- 8.20655 4.40981 +/- 0.649158 60.3058 + /- 12.3821

Closest paralog (recovered using IQ-TREE)
Yes

FNBP1L;L0C110077992;L0C118095402;RDHS;
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Intergenic distance phylogenetic signal evidence

HSD17B1_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
HSD17B1 179 17 162 3 1 0.999999999999687
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Figure 166: Heatmap_of_deletion_plot.png
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Figure 167: Phylogenetic_signal_of_deletion_plot.png

HSD17B1_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

HSD17B1 179 17 162 3 1 0.999999999999687
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Figure 168: Heatmap_of_deletion_plot.png
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HSD17B1 gene status

5
81 — - - e —
E
logistic_MPLE
Intercept = 2.25
Slope = 0
p = 0.999999999999687
n= 179
logistic_IG10
Intercept = 2.25
Slope = 0
p=1
n= 179
]
8o -
I T I I T I
0 20 40 60 80 100

ATP6V0A1_CISD3

x 100
ATP6VOA1_NAGLU + ATP6VOA1_CISD3 + NAGLU_CISD3

Relative distance (in %):

Figure 169: Phylogenetic_signal_of_deletion_plot.png
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Figure 170: HSD17B1.FS_ Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 171: HSD17B1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

=

Figure 172: HSD17B1.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

coenzyme Q-binding protein COQ10 homolog B
Chelonia mydas <CAVINi<  >ATP6VOA1> <LOC11402265(>HSD1781> >NAGLU>  >COASY>  >LOC102942725>
Chr 27 (NC_057860.1)

#BLAST
Gallus gallus < PTRF < >ATPBVOA1 > >NAGLU > >HSD17B1> > COASY > >MLX > <PSMC3IP <
Chr 27 (NC_052558.1)

coenzyme Q-binding protein COQ10 homolog B, mitochondrial-like
Podarcis muralis >RABSC>  >KAT2A> >NAGLU>  >HSD17B1> >COASY>  >LOC11458270i<  CISD3 <
Chr 13 (NC_041324.1)

coenzyme Q-binding protein COQ10 homolog B, mitochondrial-like
Anolis carolenesis >RABSC>  >KAT2A> >NAGLU>  >HSD17B1> >COASY>  >LOC10056733 <  CISD3 <
Chr 6 (NC_085846.1)

coenzyme Q-binding protein COQ10 homolog B
Pogona vitticeps > KAT2A > >NAGLU>  >HSD17B1> >COASY>  >LOC12030353 <CISD3 <
NW_024100643.1 (unplaced)

coenzyme Q-binding protein COQ10 homolog B
Crotalus tigris >RABSC> > KAT2A> >NAGLU>  >HSD17B1> >COASY>  >LOC12030353 <CISD3 <
Chr 6 (NC_132827.1)

PSMC3IP
Ornithorhynchus anatinus < CAVINT < >ATPBVOA1 > > NAGLU > >HSD17B1> > COASY > >MLX > <LOC100081660 <
Chr 11 (NC_041738.1)
Homo sapiens < CAVINT < >L0C10272523: > ATPEVOA1 > > NAGLU > >HSD17B1> > COASY > >MLX > <PSMC3IP <
Chr 17 (NC_000017.11)
Mus musculus < CAVIN1 < >ATPBVOA1 > > NAGLU > >HSD1781> > COASY > >MLX > <PSMC3IP <

Chr 11 (NC_000077.7)

Figure 173: HSD17B1.pdf

HSD17B1.txt

Synte

ny analysis of HSD17B1

We analyzed the synteny of HSD17B1 in squamates and representative

[N

(_>
(SN
(SN
(%
(3NN

outgroups. The innermost flanking gene is conserved, while the outer
flanking genes differ in squamates. Despite this variation, the
HSD17B1 syntenic block itself is conserved. In the synteny plots,
red blocks indicate the absence of HSD17B1, green blocks mark its
presence, light blue blocks represent genes conserved across
lineages, and light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 174: HSD17B1.png
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Figure 175: HSD17B1_shash.png
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Assembly verification Evidence

Podarcis_muralis-PacBio

NC_041312.1: 54,644,797-57,419,251

i T 1 [

4TI 54.76M 54851 54.520 54.59W 55060 55.1aM 56ZM 5,270 65 54M 551101 5J0M 55.55M 556201 65.69M 55.76M 553 550M 55071 56.04M 56.11M 56.16M1 56,75 56321 56.39M 56.4GM 569 S66M 56.57M 56.74M 56,510 56.86M 56.05M 67,020 57.59M 57.1oM 6753 573 57370,

Figure 176: IFTAP:NC_041312.1:54644797-57419251.pdf
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Pogona_ vitticeps-Nanopore

NC_132822.1: 294,304,988-298,688,540

4 . T

Figure 177: IFTAP:NC_132822.1:294304988-298688540.pdf
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Important gene stats

IFTAP_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

IFTAP  6.123595506 45.0773 +/- 4.55662 3.68508 + /- 0.337665 58.6763 + /- 14.5696 No Na
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Intergenic distance phylogenetic signal evidence

RAG1_RAG2 I O . 8

0.6
RAG1_LRRCAC 0 4
0.2
RAG1_TTC17
RAG2_LRRC4C
RAG2_TTC17
LRRC4C_TTC17
- = a2
Figure 178: Heatmap_of_deletion_plot.png
IFTAP_pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
IFTAP 218 19 199 0 0.110326447612994 0.294441806600901
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Intact

IFTAP gene status

1 2 . o P e

logistic_MPLE
Intercept = 8.26
lope = -0.1

p\c 0.294441806600901

logistic_IG10
Intercept = 8.48
Slope = -0.12
p = 0.110326447612994
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Figure 179: Phylogenetic_signal_of_deletion_plot.png
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Figure 180: Heatmap_of_deletion_plot.png
IFTAP_ pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
IFTAP 218 19 199 0 0.110326447612994  0.294441806600901
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Intact

IFTAP gene status

1 2 . o P e

logistic_MPLE
Intercept = 8.26
lope = -0.1

p\c 0.294441806600901

logistic_IG10
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Figure 181: Phylogenetic_signal_of_deletion_plot.png
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Synte

nic evidence

C11orf74liftap

Chelonia mydas <TRAF6 < >RAGL > <RAG2< >iftap>  >LOC12246636 <LRRCAC<  <LOC12246641  >APIS> >TTC17 >
Chr 6 (NC_051246.2)

Gallus gallus <TRAF6 < >RAGL > >iftap> <RAG2< <IRRCAC<  >10C112532543>  >APIS> >TTC17>
Chr 5 (NC_052536.1)

Podarcis muralis > PRRSL > >RAGL> <RAG2< >iftap> <LRRCAC < >APIS > >TTC17>
Chr 1 (NC_041312.1)

nanos homolog 2-like
Anolis carolenesis > PRRL > <TRAF6 < >RAGL> <RAG2< >iftap>  >LOC13429543 < LOC13429527 < LRRCAC< >AplS > >TTC17>
Chr 1 (NC_085841.1)

Pogona vitticeps >PRRSL > <TRAF6 < >RAG1 > <RAG2< >iftap > <LRRCAC< >APIS > >TTC17>
Chr1(NC_132822.1)

Crotalus tigris > PRRSL > <TRAF6 < >RAGL> <RAG2< >iftap> <LRRCAC < >APIS > >TTC17>
NW_024100576.1 (unplaced) NW_024096667.1 (unplaced)
Ornithorhynchus anatinus < TRAF6 < >RAG1 > <RAG2 < >iftap > < LRRCAC < LOC103166428 >APIS > >TTC17 >

Chr 3 (NC_041730.1)

Homo sapiens <TRAF6 < >RAGL > <RAG2< >iftap > <IRRCAC<  <lOC105376639<  >APIS> >TIC17>
Chr 11 (NC_000011.10)

Mus musculus <TRAF6 < >RAGL> <RAG2< >iftap> <LRRCAC < >AplS > >TTC17>
Chr 2 (NC_000068.8)

Figure 182: IFTAP.pdf

IFTAP.txt

Synte

ny analysis of IFTAP

We analyzed the synteny of IFTAP in squamates and representative outgroups

FLLLd

. The IFTAP syntenic block is conserved overall, with a few
deviations in the arrangement of neighboring genes. In the synteny
plots, red blocks indicate the absence of IFTAP, green blocks mark
its presence, light blue blocks represent genes conserved across
lineages, and light purple blocks denote different flanking genes
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Transcriptomic evidence Pogona vitticpes

HNC_132822.1:294,223,992-295,277,338
[
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1,053 kb
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Figure 183: IFTAP.png
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Figure 184: IFTAP_Sashimi.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097088.1: 2,902,703-3,022,346

I NI ] — | E— | E— 1 T |||||||[|];ji

Figure 185: IL13RA2:NW_024097088.1:2902703-3022346.pdf
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Podarcis_muralis-PacBio

NC_041330.1: 47,219,196-47,735,485

[Z=n 7o AT a7 AT a7 It Ao Ao b Ao arBo A arba o A T

4

Figure 186: IL13RA2:NC_041330.1:47219196-47735485.pdf
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Pogona_ vitticeps-Nanopore

NC_132832.1: 25,815,448-26,077,998

Figure 187: IL13RA2:NC_132832.1:25815448-26077998.pdf
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Important gene stats

IL13RA2_Important__stats.tsv

Gene Genome Blast Coverage
IL13RA2  3.515625

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
448741 +/- 7.27592  3.57663 + /- 0.360549 59.4176 + /- 16.4018

Closest paralog (recovered using IQ-TREE)
Yes

Na
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Intergenic distance phylogenetic signal evidence

PLS3_LRCH2 I O . 8

0.6
PLS3_HTR2C O . 4
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PLS3_GDPD2
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% % % |:_:‘ o o
Figure 188: Heatmap_of_deletion_plot.png
IL13RA2_ pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_ Pval
IL13RA2 133 10 123 2 0.883005650433288 0.982688187296743
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IL13RA2 gene status

3]
81 = - - e
=]
logistic_MPLE
Intercept = 2.5
Slope = 0
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Figure 189: Phylogenetic_signal_of_deletion_plot.png
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Figure 190: Heatmap_of_deletion_plot.png
IL13RA2_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval
IL13RA2 133 10 123 2 0.883005650433288 0.982688187296743
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IL13RA2 gene status
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Figure 191: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 192: IL13RA2.FS_Exonic.Final.Gallus_gallus.21_genes_alluvial.pdf
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Figure 193: IL13RA2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

63

P.vitticeps BLASTn IL13RA2 8

98

P.vitticeps BLASTn IL13RA2 9

G.gallus ILL3RA2 9
71 42

G.gallus IL13RA2 8

P.vitticeps BLASTn IL13RA2 1

G.gallus IL13RA2 1

Gallus gallus ILI3RA2 NP 001041543.2

Gallus gallus ILI3RA2 NP 001383872.1

Figure 194: IL13RA2.combined.mafft.aln.highlighted.pdf
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Synte

nic evidence

IL13RA2

mRNA-UAPS56-interacting factor
Chelonia mydas >PLS3> <LOC11401856¢  >LRCH2 > >IL13RA2 > <HTR2C < >GDPD2 >
Chr 9 (NC_057855.1)

Gallus gallus >PLS3 > <FYTTD1L< > LRCH2 > >IL13RA2 > <HTR2C < >GDPD2 > <DLG3<
Chr 4 (NC_052535.1)

mRNA-UAPS56-interacting factor-like
Podarcis muralis >PLS3 > <LOC11458936:  >LRCH2 > >IL13RA2 > < HTR2A like < >GDPD2 >
Chr Z (NC_041330.1)

UAPS6-interacting factor
Anolis carolenesis PLAAT1 < LOC10328047: >LRCH2 > >IL13RA2 > <HTR2A < >GDPD2 > ##PLS3 orientatit
NW_026943823.1 (unplaced)

mRNA-UAPS6-interacting factor-like
Pogona vitticeps. >PLS3 > <L0C110080133 < >LRCH2 > >IL13RA2 > <HTR2C < >GDPD2 >
Chr 11 (NC_132832.1)

mRNA-UAPS56-interacting factor-like
Crotalus tigris >PLS3 > <LOC12031319 < LOC12031325:  >LRCH2 > >IL13RA2> < HTR2Alike < >GDPD2 >
NW_024097088.1 (unplaced)

mRNA-UAPS6-interacting factor-like ### Intra chromo

Ornithorhynchus anatinus > TAF9B > > HTR2C > >LRCH2 > >IL13RA2 > > LOC10316992: >PLS3 > > SLC6A14 >
Chr 6 (NC_041733.1)

Homo sapiens <LUzP4 < RBMXL3 > LRCH2 > >IL13RA2 > <HTR2C < > AMOT > > LHFPL1 >
Chr X (NC_000023.11)

<Gm15128 < > LRCH2 > >IL13RA2 > <HTR2C < >AMOT > > LHFPL1 >
Mus musculus Chr X (NC_000086.8)

Figure 195: IL13RA2.pdf

IL13RA2.txt

Synte

ny analysis of IL13RA2

We analyzed the synteny of IL13RA2 in squamates and representative

TLLLLLLLL L

outgroups. The innermost flanking gene is conserved in all species,
with slight variations in the relative positioning of some
neighboring genes. For example, in Ornithorhynchus anatinus, the
positions of HTR2C and PLS3 differ with respect to the focal gene,
suggesting intrachromosomal rearrangements within the locus. Despite
these shifts, the IL13RA2 locus itself remains conserved. In the
synteny plots, red blocks indicate the absence of IL13RA2, green
blocks mark its presence, light blue blocks represent genes
conserved across lineages, and light purple blocks denote different
flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 196: IL13RA2.png
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Figure 197: IL13RA2_Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096646.1: 425,917-760,945

Figure 198: 1L26:NW_024096646.1:425917-760945.pdf
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Podarcis_muralis-PacBio

e

NC_041321.1: 29,668,547-29,827,248
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Figure 199: 1L26:NC_041321.1:29668547-29827248.pdf
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Pogona_ vitticeps-Nanopore

NC_132826.1: 54,253,213-54,442,471

Figure 200: 1L26:NC_132826.1:54253213-54442471 pdf
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Important gene stats

IL26__Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

IL26  7.847058824 40.7438 /- 1.82733  3.38781 +/- 0.196974 73.3158 +/- 18.2191 No Na
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Intergenic distance phylogenetic signal evidence
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Figure 201: Heatmap_of_deletion_plot.png
IL26__pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_ Pval
IL26 127 6 121 0 0.373757038832395 0.998396937482384
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Figure 202: Phylogenetic_signal_of_deletion_plot.png
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Figure 203: Heatmap_of_deletion_plot.png
IL26_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
IL26 127 6 121 0 0.373757038832395 0.998396937482384
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Figure 204: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 205: 1L26.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 206: 1L26.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf

254



Syntenic evidence

IL26

Chelonia mydas <RAP1B < >MDM1 > >122> >1126 > >IFNG > <DYRK2 < <CAND1<
Chr 1 (NC_057849.1)

Gallus gallus <RAPIB < >MDM1 > >i22> > 126> >IFNG > <DYRK2<  >LOC112531553>  <CANDI<
Chr 1 (NC_052532.1)
IFNG like
Podarcis muralis <RAPIB < >MDM1 like > >122> >IL26>  >LOC114605540>  <DYRK2< <CAND1<
Chr 10 (NC_041321.1)
octapeptide-repeat protein T2-like

Anolis carolenesis <RAP1B < >MDM1> >122> >126> >IFNG>  >LOC13420956  <DYRK2< <CAND1<
Chr 5 (NC_085845.1)

Pogona vitticeps <RAP1B < >MDM1 > >122> >1126> >IFNG > <DYRK2 < <CAND1<
Chr 5 (NC_132826.1)

Crotalus tigris <RAP1B < >MDM1 > >1122 > >1126 > >IFNG > <DYRK2 < <CAND1<
NW_024096646.1 (unplaced)

Ornithorhynchus anatinus <RAP1B < >MDM1 > >1122> >1126 > >IFNG > <DYRK2 < <CAND1<
Chr 14 (NC_041741.1)

Homo sapiens <RAP1B < >MDM1 > >1122 > >1126 > >IFNG > <DYRK2 < <CAND1<
Chr 12 (NC_000012.12)

Mus musculus < CdcSIr8 < <Cdeslrt9 < < Cde5lrt10 < >1126> >IFNG > <DYRK2<  >Gm40777 > i
Chr 10 (NC_000076.7)

Figure 207: 1L26.pdf

IL26.txt

Synteny analysis of IL26
We analyzed the synteny of IL26 in squamates and representative outgroups.
The IL26 syntenic block is conserved, including in Mus musculus. In
this species, the flanking genes RAP1B, MDM1, and IL22 are located
on the same side and in the same orientation relative to IL26, but
they appear only after multiple intervening copies of Cdcblrt.
Although this arrangement is not clearly represented in the synteny
plot, the overall locus of IL26 remains conserved. In the synteny
plots, red blocks indicate the absence of IL26, green blocks mark
its presence, light blue blocks represent genes conserved across
lineages, and light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona

vitticpes

HC_132826.1:54,252,836-54,288,716
[

54,260 kb
1 |

35kb

54,270 kb
1 1

54,280 kb
1

[0-241]
all_sarnples.marged bam Cavarag

all_samples. merged bam junctior _@
——

n oM L aEm 1 1 IE
Bl 11 [ 1
o T
Eroa 1
-
i
all_samples. merged bam
Nanopore_merged.sorted.bam ce 75
9=
e—
WY T - v
Nanopere_merged sorted bam
s
——]
LI
LI
1
H
P
[
GCF_047335585.1_Pwiz.1_genori |

& IL22

thlastx_IL26.clean. bael

+ 1l
[ [ [
] I :
I 1
]
i .
vywy v :" v ¥ vYwWWmw v
=
—
_—
_— 3
— -
=
-
=
=
1 -
1 -
» 1
» I
= I
= I

Figure 208: 1L26.png
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Figure 209: 1L26_Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097057.1: 1,761,126-1,864,727

Figure 210: 1L34:NW_024097057.1:1761126-1864727.pdf
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Podarcis_muralis-PacBio

NC_041319.1: 38,714,737-39,164,633
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Figure 211: 1L34:NC_041319.1:38714737-39164633.pdf
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Pogona_ vitticeps-Nanopore

NC_132831.1: 28,006,058-28,322,766 —

Figure 212: 1L34:NC_132831.1:28006058-28322766.pdf
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Important gene stats

IL34__Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

IL34  5.805555556 56.7649 +/- 6.8111 4.00404 +/- 0.406849 56.9855 + /- 18.4373 No Na
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Intergenic distance phylogenetic signal evidence

I 1
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Figure 213: Heatmap_of_deletion_plot.png
IL34__pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
IL34 234 16 218 5 0.0100580707205588 0.0044296593815778
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IL34 gene status
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Figure 214: Phylogenetic_signal_of_deletion_plot.png
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Figure 215: Heatmap_of_deletion_plot.png
IL34__pvals__summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
IL34 234 16 218 5 0.0100580707205588 0.0044296593815778
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Figure 216: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 217: 1L34.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 218: 1L34.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

Chelonia mydas
Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris
Ornithorhynchus anatinus
Homo sapiens

Mus musculus

IL34.txt

IL34

> FCSK > <C0G4 < >SF383 > >IL-34> > PARDBA > < ENKD1 < > C12H160rfg6 >

Chr 12 (NC_051252.2)

>FUK > <C0Ga< >5F383 > >IL-34>  <lOCI01751691< < MTSSIL< <VAC14 < <HYDIN <

Chr 11 (NC_052542.1)

> FCSK > <C0Ga< >SF383 > >1L-34> < MTSS2< <VAC14 < <HYDIN <

Chr 8 (NC_041319.1)

>FCSK > <C0G4< >5F383 > >1L-34> < MTS52< <VAC14 < <HYDIN <

NW_026943820.1 (unplaced)

> FCSK > <C0Ga< >5F383 > >1L-34> <MTSS2 < <VAC14 < <HYDIN <

Chr 10 (NC_132831.1)

> FCSK > <C0G4 < >SF383 > >IL-34> > CNOT1> <SETD6 < <NDRG4<  >HYDIN> >VAC14 > > MTSS2 >

NW_024097057.1 (unplaced)

> FCSK > <C0Ga < >5F383 > >1L-34> <MTSS2 < <VAC14 < <HYDIN <

Chr 11 (NC_041738.1)

> FCSK > <C0G4 < >SF383 > >1L-34> <MTSS2 < <VAC14 < <HYDIN <

Chr 16 (NC_000016.10)

> FCSK > <C0Ga < >5F383 > >1L-34> <MTSS2 < <VAC14 < <HYDIN <

Chr 8 (NC_000074.7)

Figure 219: 1L34.pdf

Synteny analysis of IL34

We analyzed the synteny of IL34 in squamates
— The IL34 syntenic block is conserved,
— that shows variation in Chelonia mydas

— synteny plots,

red blocks indicate the

<~ mark its presence, light blue blocks r
<> across lineages, and light purple block

— genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 220: 1L34.png
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Figure 221: 1L34_Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100181.1: 479,799-681,713

Figure 222: ILbRA:NW_024100181.1:479799-681713.pdf
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Podarcis_muralis-PacBio

NC_041313.1: 92,484,242-94,176,687
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Figure 223: IL5RA:NC_041313.1:92484242-94176687.pdf
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Pogona_ vitticeps-Nanopore

NC_132823.1: 47,469,153-50,107,527

Figure 224: ILbRA:NC_132823.1:47469153-50107527.pdf
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Important gene stats

ILSRA_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

ILSRA  2.84 46.4164 +/- 6.10891 3.63884 +/- 0.383528 63.9802 +/- 14.2906 Yes Na
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Intergenic distance phylogenetic signal evidence
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Figure 225: Heatmap_of_deletion_plot.png
ILBRA_ pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
ILBRA 115 2 113 5 0.0993023435649779 0.148988027492763
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IL5RA gene status
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Figure 226: Phylogenetic_signal_of_deletion_plot.png
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Figure 227: Heatmap_of_deletion_plot.png
ILBRA_ pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
ILSRA 115 2 113 5 0.0993023435649779 0.148988027492763
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IL5RA gene status
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Figure 228: Phylogenetic_signal_of_deletion_plot.png
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Figure 229: IL5RA.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 230: IL5RA.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

Chelonia mydas <LRRN1< > CRBN > <TRNT1< > IL5RA > <CNTN4 < <CNTN6 < <CHL1<
scerenshot Chr 7 (NC_057853.1)
Gallus gallus <LRRN1 < >L0C107054405 > > CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTN6 < <CHL1<

Chr 12 (NC_052543.1)

CNTN4 LIKE CNTNS LIKE
Podarcis muralis <LRRN1 < >CRBN > <TRNT1< >ILSRA > < LOC11459089 < LOC11459089: <CHL1<
Chr 2 (NC_041313.1)

Anolis carolenesis <LRRN1< > CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTN6 < <CHL1<
Chr 4 (NC_085844.1)

CNTN4
Pogona vitticeps. <LRRN1< >CRBN > <TRNT1< >ILSRA > <LOC110077687 < <CNTN6 < <CHL1<
Chr 2 (NC_132823.1)

Crotalus tigris <LRRN1< > CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTNG < <CHL1<
NW_024100181.1 (unplaced) NW_024097127. NW_024097169.1 (unplaced)
Ornithorhynchus anatinus <LRRN1 < >CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTN6 < <CHL1<

Chr X1 (NC_041749.1)

Homo sapiens <LRRN1< >CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTNG < <CHL1<
Chr 3 (NC_000003.12)

Mus musculus <LRRN1 < > CRBN > <TRNT1< > ILSRA > <CNTN4 < <CNTN6 < <CHL1<
Chr 6 (NC_000072.7)

Figure 232: IL5RA.pdf

IL5RA.txt

Synteny analysis of IL5RA

We analyzed the synteny of ILS5RA in squamates and representative outgroups
<~ . The IL5RA syntenic block is conserved overall In the synteny plots
— , red blocks indicate the absence of IL5RA, green blocks mark its
< presence, light blue blocks represent genes conserved across
<~ lineages, and light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 233: IL5RA.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100212.1: 41,499-178,618

Figure 235: INTS6:NW_024100212.1:41499-178618.pdf
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Figure 236: INTS6:NC_041314.1:8328842-8451945.pdf
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Pogona_ vitticeps-Nanopore

NC_132822.1: 151,169,866-151,237,657

511 — - INER ]

Figure 237: INTS6:NC_132822.1:151169866-151237657.pdf
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Important gene stats

INTS6_ Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

INTS6  39.86259542 46.7108 +/- 6.36098 3.75537 +/- 0.299495 80.1962 + /- 14.1326 Yes LOC110088158;
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Intergenic distance phylogenetic signal evidence
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Figure 238: Heatmap_of_deletion_plot.png
INTS6_ pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
INTS6 273 10 263 0 1 0.999999999999909
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Figure 239: Phylogenetic_signal_of_deletion_plot.png
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Figure 240: Heatmap_of_deletion_plot.png

INTS6_pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

INTS6 273 10 263 0 1 0.999999999999909
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Figure 241: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 242: INTS6.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf

296



Anolis_carolinensis
Anol

sagrei
Eublepharis_macularius
Euleptes_europaea 08
Laticauda_laticaudata

Naja_naja

Notechis_scutatus
Podarcis_muralis 06
Podarcis_raffonei
Pogona_vitticeps_zw
Pogona_vitticeps_zz

Pseudonaja_textilis 04
Rhineura_floridana
Salvator_merianae
CCEOXCI0SS0dR2zZOS
SRR EEEEE L S k- 02
0QQME 02243 ITIQ AR A
SECEC8Es341323860388
m NEN No R
SIRIMRRZTSY
pok IS>m N
REs s>0 ~
523 ©8 0
53 %38
38 B
88 &

Figure 243: INTS6.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Vitioeps BLASTA INTSG 7
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ol sagrel LOC132762857 XP 060612038 1
ol sagrl LOC132762857 XP 0605120372
helonia mydas LOC102937770 XP 03765290.1
neionia mydas LOC102037770 XP 0377653001
elonia mycdas LOC102637770 XP 037765267 1
opligator missisippiensis LOC102558640 XP 019348340.1
[ofligator missisippiensis Loc 102558640 xP 014456840.1
lngator mississippiensis LOC102558640 XP 0144563411
Iigator missisippiensis INTS6 XP 019346915.1
Insgator missisippiensis INTS6 XP 006259929.1
sigator mississippiensis INTSG XP 059586000.1

Figure 244: INTS6.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

INTS6

Chelonia mydas >TMEM272 > >DHRS12> <WDFY2 < >INTS6 > <SERPINE3<  <FAMI124A< > C1H130rf42 >
Chr 1 (NC_057849.1)

Gallus gallus. >TMEM272 > >DHRS12 > <WDFY2 < >INTS6 > < SERPINE3 < <FAM124A< > C1H130rf42 > <RNASEH2B <
Chr 1 (NC_052532.1)

Podarcis muralis >TMEM272>  >DHRS12> <WDFY2 < > INTS6 > <SERPINE3<  <FAM120A< > C1H130rf42 >
Chr 3 (NC_041314.1)

P45( cyste h venom protein like

Anolis carolenesis >TMEM272> | >DHRS12> <WDFY2< > INTS6 > <SERPINE3< < LOC10056489 < LOC103279911 <

Chr 1 (NC_085841.1)
Pogona vitticeps >TMEM272 > > DHRS12 > <WDFY2 < >INTS6 > < SERPINE3 < < FAM124A < >C13orfa2 > < RNASEH2B <

Chr 1 (NC_132822.1)

mRNA-copper-transporting ATPase 2-like mRNA-rho-associated protein kinase 2-like
Crotalus tigis >L0C12029825.  <WDFY2< >INTS6>  <LOC12029825 < LOC12020825C130rf42 homolog < SERPINES <
NW_024100212.1 (unplaced)

Ornithorhynchus anatinus <CCDC70 < >TMEM272 > <WDFY2 < >INTS6 > < FAM124A < >C13orfa2 >

Chr 20 (NC_041747.1)
Homo sapiens >TMEM272> < CCDC70 < >DHRS12 > <WDFY2 < >INTS6 > < SERPINE3 < < FAM124A < >C13orfa2 > < RNASEH2B <

Chr 13 (NC_000013.11)
defensin beta 47 defensin beta 48

Mus musculus < Defb4a7 < > Defb48 > <WDFY2 < >INTS6 > < SERPINE3 < < FAM124A <
Chr 14 (NC_000080.7)

Figure 245: INTS6.pdf

INTS6.txt

Synteny analysis of INTS6

We analyzed the synteny of INTS6 in squamates and representative outgroups
~ . The INTS6 syntenic block is conserved, with no notable changes in
— gene order or orientation. In the synteny plots, red blocks indicate
— the absence of INTS6, green blocks mark its presence, light blue
— blocks represent genes conserved across lineages, and light purple
<~ blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes

Figure 246: INTS6.pdf
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Figure 248: INTS6_Shash.png
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23 KDM3A
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100606.1: 6,300,698-6,480,941

1 1 1 B - - S B |

Figure 249: KDM3A:NW_024100606.1:6300698-6480941.pdf
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Podarcis_muralis-PacBio

NC_041324.1: 12,328,352-12,530,608

25w 125 3 J—T

ocshN 1243M 12.45M locuwsmes  1248M

Figure 250: KDM3A:NC_041324.1:12328352-12530608.pdf
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Pogona_ vitticeps-Nanopore

NC_132827.1: 86,798,964-87,011,503

I E— T | - T TIT

Figure 251: KDM3A:NC_132827.1:86798964-87011503.pdf
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Important gene stats

KDM3A_Important_stats.tsv

Gene Genome Blast Coverage
KDM3A  28.625

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)
45.3335 +/- 1.88272  3.54689 +/- 0.101889 81.2266 +/- 12.4636

Yes KDM3B;
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Intergenic distance phylogenetic signal evidence
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Figure 252: Heatmap_of_deletion_plot.png
KDM3A_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_ Pval
KDM3A 194 15 179 5 0.186489140470159 0.0486672521393962
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KDM3A gene status

5
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Figure 253: Phylogenetic_signal_of_deletion_plot.png
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Figure 254: Heatmap_of_deletion_plot.png
KDM3A_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
KDM3A 194 15 179 5 0.186489140470159 0.0486672521393962
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KDM3A gene status
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Figure 255: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 256: KDM3A.FS_Exonic.Final.Gallus_gallus.21_genes_alluvial.pdf
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Anolis_carolinensis
Anolis_sagrei
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Figure 257: KDM3A.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 258: KDM3A.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

KDM3A

Chelonia mydas <IMMT < > MRPL35 > <REEP1< >KDM3A > <CHMP3 < >RMNDSA > < CD8A <
Chr 4 (NC_057852.1)

Gallus gallus <IMMT < > MRPL35 > < REEP1< >KDM3A > <CHMP3 < <RNF103 < >RMND5A > < CD8A <
Chr 4 (NC_052535.1)

MICOS complex subunit Mic60-like CHMP3

Podarcis muralis <IMMT < <LOC11458259! > MRPL35 > <REEP1 < >KDM3A > <10C114583683 < > RMND5A LIKE > < CD8A <
Chr 13 (NC_041324.1)

Anolis carolenesis <IMMT < > MRPL35 > <REEP1 < >KDM3A > <CHMP3 < >RMNDSA > < CD8A <
Chr 6 (NC_085846.1)

Pogona vitticeps. <IMMT < > MRPL35 > <REEP1< >KDM3A > <CHMP3 < >RMNDS5A > < CD8A <
Chr 6 (NC_132827.1)

CHMP3
Crotalus tigris <IMMT < > MRPL35 > <REEP1< >KDM3A>  <LOC120302626< >RMNDSA > < CD8A <
NW_024100606.1 (unplaced)

Ornithorhynchus anatinus <IMMT < > MRPL35 > <REEP1 < >KDM3A > <CHMP3 < <RNF103 < >RMNDSA >
Chr 18 (NC_041745.1)

Homo sapiens <IMMT < > MRPL35 > <REEP1 < >KDM3A > <CHMP3 < <RNF103 < >RMNDSA >
Chr 2 (NC_000002.12)

Mus musculus <IMMT < > MRPL35 > < REEP1< >KDM3A > < CHMP3 < <RNF103 < >RMNDSA >
Chr 6 (NC_000072.7)

Figure 259: KDM3A.pdf

KDM3A.txt

Synteny analysis of KDM3A

We analyzed the synteny of KDM3A in squamates and representative outgroups
. The KDM3A syntenic block is conserved overall, with a notable
deviation in a few species where RNF103 is present as a flanking
gene instead of RMNDS5A. In the synteny plots, red blocks indicate
the absence of KDM3A, green blocks mark its presence, light blue
blocks represent genes conserved across lineages, and light purple
blocks denote different flanking genes.

TLLLL L
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Transcriptomic evidence Pogona vitticpes

HC_132827.1:86,915,401-86,960,306
[

| |
44 kb
26,920 kb 26,930 kb 26,940 kb 56,950 kb 86,36(
| | | | |
[0-324]
all_samples.merged.bam Coverag {
L w . o= o @ cmo ] - e =
all_samples.merged. barm Junctior s -
L
——in - 3 TAT g —% =
— I 1 a
[T ni ()
i v
i RI TTTT 1
all_samples. merged bam T e i =
1 —m 1
i 1 e
1 LRl
A I 0 e —
nn TICT ] il
maEi i
] 1
1 e m
T it
e ii
] =
¢ I mm =
= -
1 con
=
T
=
Nanopore_merged.sortad. barm
m
x
-
il
i
-
I
sl
GCF_047335585.1_Fvi2. 1_genon i NS S S S S S I S T S S S S T S S N

t LOC110020264 REEF1

thlastx_KDM3A. clean bed

Figure 260: KDM3A.png
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Figure 261: KDM3A_Sashimi.png
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24 KREMEN1
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Important gene stats

KREMEN1_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)
KREMEN1 15.4765625

GC-Stretch (mean)  Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)
53.9625 + /- 4.72681  4.09823 + /- 0.358499 69.8107 -+ /- 13.1707

Yes

Anolis_sagrei. SRR30050337.blast;Naja_naja.SRR10428157.blast;SUSD2;
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Intergenic distance phylogenetic signal evidence
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Lastz Alignment evidence
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Figure 262: KREMEN1.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 263: KREMEN1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 264: KREMEN1.combined.mafft.aln.highlighted.pdf
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Figure 265: Kremenl_2.PRANK.aln.contree.png
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Syntenic evidence

KREMEN1

ZNRF3
Chelonia mydas # chromsome en > KREMEN1 > <ZNRF3 < >L0C11401916° >XBP1> <CCDC117 <
Chr 15 (NC_057856.1)

WW domain-binding protein 11
Gallus gallus >L0C101750445 > < SBSPONL < <5USD2 < > KREMEN > <ZNRF3< >XBP1> <CCDC117 <
Chr 15 (NC_052546.1)

Podarcis muralis <EWSR1<  >RHBDD3> <EMID1< > KREMEN > <ZNRF3< >XBP1> <CCDC117 < ## same chromosome but far off
Chr 16 (NC_041327.1) ## Chr 16 (NC_041327.1) ##
E3 ubiquitin-protc XBP1 coiled-coil domain-containing protein 117-like

Anolis carolenesis <EWSR1 < > RHBDD3 > >KREMEN1>  <L0OC13429488:> LOC1032828¢ < LOC134294886 <

Chr X (NC_085847.1) NW_026943835.1 (unplaced)
Pogona vitticeps <EWSR1<  >RHBDD3> <EMID1< > KREMEN1 > <ZNRF3< >XBP1> <CCDC117 < ## same chromosome but far off

Chr 14 (NC_132835.1) ## Chr 14 (NC_132835.1) ##
Crotalus tigris <EWSR1 < >RHBDD3>  <EMID1< > KREMEN1 > <ZNRF3 < >XBP1> <(CCDC117 <

NW_024100632.1 (unplaced) NW_024097560.1 (unplaced)

Ornithorhynchus anatinus >CCDC117>  <XBP1 < > ZNRF3 > > KREMEN1 > >EMID1>  <MYO1H<  >FOXN4> <ACACB < <UNG <

Chr 21 (NC_041748.1)

Homo sapiens <XBP1< >ZNRF3 > <C220rf31 < >KREMEN1 > >EMID1 > <RHBDD3 < >EWSR1 >
NC_000022.11

Figure 266: KREMENL1.pdf

KREMEN1.txt

Synteny analysis of KREMEN1

The KREMEN1 syntenic block, which is conserved in outgroups shows
— evidence of significant intrachromosomal rearrangements in squamates
<~ . In several lizard species, including

Podarcis muralis and Pogona vitticeps, the block has undergone an
<~ intrachromosomal transposition, moving to a distant location on the
<~ same chromosome.

In Anolis carolinensis, the block is fragmented, with genes located on
— different chromosomes, while in the snake Crotalus tigris, the
—> genes are scattered across multiple unplaced scaffolds. These
— findings indicate both intrachromosomal repositioning have
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— occurred in this syntenic region.

In the synteny plots, red blocks indicate the absence of the target gene,
<~ while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
~ blocks denote instances where a different flanking gene is present.
— A bright yellow color indicates a change in the gene’s orientation.
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25 LAPTMS
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100558.1: 141,930-427,964

Figure 267: LAPTM5:NW_024100558.1:141930-427964.pdf
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Podarcis_muralis-PacBio

NC_041319.1: 22,333,723-22,507,386

238,

2236M 2238M 22810 2243 22.36M

Figure 268: LAPTM5:NC_041319.1:22333723-22507386.pdf
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Pogona_ vitticeps-Nanopore

NC_132830.1: 15,892,476-16,180,612

Figure 269: LAPTM5:NC_132830.1:15892476-16180612.pdf
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Important gene stats

LAPTMb5_Important_stats.tsv

Gene Genome Blast Coverage
LAPTM5  5.18487395

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)
53.8563 /- 4.43106 3.91501 +/- 0.379312 74.3232 + /- 15.2316

Na

No
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Intergenic distance phylogenetic signal evidence
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Figure 270: Heatmap_of_deletion_plot.png
LAPTMb5_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

LAPTM5 208 15 193 5 0.161298401512695 1

332



Intact
-
|

LAPTMS5 gene status
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Intercept = 2.55
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Figure 271: Phylogenetic_signal_of_deletion_plot.png
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Figure 272: Heatmap_of_deletion_plot.png
LAPTMb_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE__Pval
LAPTM5 208 15 193 5 0.161298401512695 1
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Figure 273: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 274: LAPTM5.FS_ Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 275: LAPTMb5.FS_Exonic.Final.Gallus_gallus.21_genes__heatmap.pdf
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Syntenic evidence

LAPTMS5

Chelonia mydas > NKAIN1 > >PUM1> >SDC3 > > LAPTMS > > MATN1> <PTPRU <

Chr 19 (NC_051259.2)

basic proline-rich protein-like

Gallus gallus >NKAIN1>  <lOC124417374<  >PUMI> >5DC3 > > LAPTMS > > MATN1> >ZNF593 > > CNKSR1 >

Chr 23 (NC_052554.1)

Podarcis muralis > NKAIN1 > >PUMI> >5DC3 > > LAPTMS > > MATN1> <PTPRU <

Chr 8 (NC_041319.1)

Anolis carolenesis > NKAIN1 > >PUMI> >5DC3 > > LAPTMS > > MATN1> <PTPRU <

NW_026943821.1 (unplaced)

Pogona vitticeps > NKAIN1 > >PUMI> >SDC3 > >LAPTMS > > MATN1> <PTPRU <

Chr 9 (NC_132830.1)

Crotalus tigris > NKAIN1 > >PUM1> >SDC3 > > LAPTMS > > MATN1>

NW_024100558.1 (unplaced)

Ornithorhynchus anatinus > NKAIN1 > >PUMI> >5DC3 > > LAPTMS > > MATN1> <PTPRU <

Chr 16 (NC_041743.1)

UPF0764 protein C160rf89-like

Homo sapiens >NKAIN1>  <lOC124904579<  >PUM1> >SDC3 > >LAPTMS > <MATN1-AS1< > MATN1> <PTPRU <

Chr 1 (NC_000001.11)

Mus musculus >PUM1> >5DC3 > > LAPTMS > > MATN1> <PTPRU <

Chr 4 (NC_000070.7)

Figure 276: LAPTMb5.pdf

LAPTMb.txt

Synteny analysis of LAPTMb
We analyzed the synteny of LAPTM5 in squamates and representative

FLLLd

outgroups. The LAPTM5 syntenic block is conserved, with no notable
changes in gene order or orientation. In the synteny plots, red
blocks indicate the absence of LAPTM5, green blocks mark its
presence, light blue blocks represent genes conserved across
lineages, and light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 277: LAPTMb5.png
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26 LCP1
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Important gene stats

LCP1_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean)
LCP1  54.36363636

Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
46.7889 +/- 1.98135 3.5337 +/- 0.112685 85.7078 +/- 8.834

Closest paralog (recovered using IQ-TREE)
Yes

LOC118083762;Naja_naja.SRR10428157.blast;PLS1;Rhabdophis_nuchalis. SRR28573917.blast;
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Lastz Alignment evidence
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Figure 278: LCP1.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 279: LCP1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 280: LCP1.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SIAH3, LCP1, LRCH1, RUBCNL

Chelona mydas SSUClA2> <LOCTIOSGS20:  >HTR2AS sEs0> <BGHLe | SRUBONG  <LRROB3< siens Sm> | s2GHIBs | SN <CBY2<  >ERICHSB>  <COGI<
Ghe 1 (NG 057840.1)

Gl gl SsUcAzs | sHTRAS ses0> SAGHLE | SRUBONG  <LOCITSI0ZS  >icPs som> | saoHBs | s> | <SERTe
Ne_osasn1
podare <NHLRG3 < >es0> <UGHL< | SRUBONG  <LRROS3< sins soms | <acmie | ssma> <C0GI< <spenre
ohr 1 (NG_0a13 Onv 3 (NG_041314.1) O 3(NC_041314.1) 8 Che 5 (NC_041316.1) #same chrsomsome but on anothr side after skioping o genes
Aol SSUCA> WA <NHLRC3< sEs0> <BOHIe | SRUBNG  <LRROS3< SR> <probic  <spaa2é<  <dnaelB< >3 <OPB2< SSAIs  <COG3<  <ch2e  >ERICHGB>
i 1(NG_085841.1) ohr 1 (NC_oBssa1.1) Ohv 3 (NC._085843.1)

Pogona vitkeps Ssucms | HTRAS  [<NHLRC3< ses0 <UGHLe | SRUBONG  <LRROS3< <probie  <spaazéc  <cnaciic  >zcinid>  <CPB2< SSMIs  soogds  <somst< # sama chrsomsome but aferskipping genes

Che 1 (NC_132822.1)# ohr 1 (NC._132822.1) Che 3 (NC._132624.1)
Crotais s ssucms | WA <NHLRC3< ses0> <UCHLc | SRUBONG  <LRROS3< s> <probic  <spaaé<  <onaclB<  >zmMd>  <OPB2< SAMIs <003 >ERICHEB>

NW_024100510.1 (unpiaced) NW_024097046.1 (unlaced) NW_024088059.1 (unplaced) NW_024096820.1 (ulaced)
o Ssuca2>  <LOCIOSIT0d8 > HTR2A> ses0> <BoHc | >RUBN>  <LRROB3< siens soms | s> | s> >ERICHEB> <COG3<

i 20 (NC_041747.1)

Homo sapiens SSUCA2s WA <HTRZAASI<  >ESD> CAGHIc | <PPIAPIC | SUNOIISES | SRUBCNG  <LRRCG3<  >LOGIO784ST.  >ichi> SR> <CPB2AST< | SZOWID>  <LOCIOSOISLE  >SAHI> << >ERCHEB> |<COGI<
13 00001311}

s muscuus SN <Gra1ZI0< | >HTRAS sEs0> <BOHLe | >RUBONG  <LRROB3< swns SR> <OmISTO< | SZOW>  <GmAi2i2e s <M< <Gma210< >ERICHEB> <COGI<

Figure 281: LCP1.pdf

LCP1.txt

Synteny analysis of LCP1

The syntenic block for LCP1 shows evidence of both interchromosomal and
intrachromosomal rearrangements within squamates. In species such as
Anolis carolinensis and Pogona vitticeps, the flanking genes are
located on two different chromosomes, indicating a break in synteny.
Furthermore, in lizards like Podarcis muralis, along with
interchromosomal the block appears to have undergone an
intrachromosomal rearrangement, with flanking genes repositioned to
a different location on the same chromosome after skipping several
intervening genes. The block is highly fragmented in the snake
Crotalus tigris, with genes located on multiple unplaced scaffolds.

L LLd
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In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
> blocks denote instances where a different flanking gene is present.
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27 LRCH1
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Important gene stats

LRCH1_Important_stats.tsv

Gene Genome Blast Coverage

GC-Content (mean)  GC-Stretch (mean)
LRCH1 10.03018868

Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )
50.0946 +/- 5.52148 4.08014 +/- 0.282842 70.2256 + /- 15.47

Closest paralog (recovered using IQ-TREE)
Yes

LRCH2;
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Lastz Alignment evidence
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Figure 282: LRCH1.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 283: LRCH1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 284: LRCH1.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SIAH3, LCP1, LRCH1, RUBCNL

SSUClA2> <LOCTIOSGS20:  >HTR2AS sEs0> <BGHLe | SRUBONG  <LRROB3< siens Sm> | s2GHIBs | SN <CBY2<  >ERICHSB>  <COGI<
Ghe 1 (NG 057840.1)

Golls gl SsUcAzs | sHTRAS ses0> SAGHLE | SRUBONG  <LOCITSI0ZS  >icPs som> | saoHBs | s> | <SERTe
Ne_osasn1
podare <NHLRG3 < >es0> <UGHL< | SRUBONG  <LRROS3< sins soms | <acmie | ssma> <C0GI< <spenre
ohr 1 (NG_0a13 Onv 3 (NG_041314.1) O 3(NC_041314.1)#  Chr 5 (NC_041316.1) #same chrsomsome but on anothr side after skioping o genes
Aol SSUCA> WA <NHLRC3< sEs0> <BOHIe | SRUBNG  <LRROS3< SR> <probic  <spaa2é<  <dnaelB< >3 <OPB2< SSAIs  <COG3<  <ch2e  >ERICHGB>
i 1(NG_085841.1) ohr 1 (NC_oBssa1.1) Ohv 3 (NC._085843.1)

Pogona e SHIRA> <NHLRC3 < ses0 <UGHLe | SRUBONG  <LRROS3< <probie  <spaazéc  <cnaciic  >zcinid>  <CPB2< SSMIs  soogds  <somst< # sama chrsomsome but aferskipping genes

Che 1 (NC_132822.1)# ohr 1 (NC._132822.1) Che 3 (NC._132624.1)

ssucms | WA <NHLRC3< ses0> <UCHLc | SRUBONG  <LRROS3< s> eprbie  <spade< s3> <cPB2< SAMIs <003 >ERICHEB>

NW_024100510.1 (unpiaced) NW_024097046.1 (unlaced) NW_024088059.1 (unplaced) NW_024096820.1 (ulaced)
Omithorhmch Ssuca2>  <LOCIOSIT0d8 > HTR2A> ses0> <BoHc | >RUBN>  <LRROB3< siens soms | s> | s> >ERICHEB> <COG3<

i 20 (NC_041747.1)
Homo sapiens ssUc2s | sWTRA> <HTREAASI<| 560> CAGHIc | <PPIAPIC | SUNOIISES | SRUBCNG  <LRRCG3<  >LOGIO784ST.  >ichi> SR> <CPB2AST< | SZOWID>  <LOCIOSOISLE  >SAHI> << >ERCHEB> |<COGI<
13 00001311}

s musclus SN <Gra1ZI0< | >HTRAS sEs0> <BOHLe | >RUBONG  <LRROB3< swns SR> <OmISTO< | SZOW>  <GmAi2i2e s <M< <Gma210< >ERICHEB> <COGI<

Figure 285: LRCH1.pdf

LRCH1.txt

Synteny analysis of LRCH1
The syntenic block for

LRCH1 shows evidence of both interchromosomal and intrachromosomal
— rearrangements within squamates. In species such as

Anolis carolinensis and Pogona vitticeps, the flanking genes are located
— on two different chromosomes, indicating a break in synteny.
< Furthermore, in lizards like

Podarcis muralis, the block appears to have also undergone an

< intrachromosomal rearrangement, with flanking genes repositioned to
— a different location on the same chromosome after skipping several
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— intervening genes. The block is highly fragmented in the snake
Crotalus tigris, with genes located on multiple unplaced scaffolds.
In the synteny plots, red blocks indicate the absence of the target gene,
~— while green blocks mark its presence. Light blue blocks represent

— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present.
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28 MAN2B2
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Important gene stats

MAN2B2_ Important_stats.tsv
Gene Genome Blast Coverage

GC-Content (mean) GC-Stretch (mean)
MAN2B2  2.393442623

Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
51.9499 +/- 7.1057 3.84645 +/- 0.35974 66.1567 +/- 11.0682

Closest paralog (recovered using IQ-TREE)
Yes

Na
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Lastz Alignment evidence
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Figure 287: MAN2B2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

P.vitticeps BLASTn MAN2B2 2

32

G.gallus MAN2B2 2

24

P.vitticeps BLASTn MAN2B2 1

G.gallus MAN2B2 1

Gallus gallus MAN2B2 XP 420805.3

Figure 288: MAN2B2.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

protein $100-P
Chelonia mydas <JAKMIPL<  >LOC10293139  >WFS1> <PPP2R2C<  >MAN2B2>  >LOC11401867 >LOC10293648 >KIAAO232>  >TBCIDI4>  <CCDC96<
Chr 4 (NC_057852.1)
Gallus gallus <JAKMIPL < >WEs1> <PPP2R2C<  >MAN2B2>  >KIAA232> | >TBCIDI4> <lOCI2532310<  <CCDC96<
Chr 4 (NC_052535.1)
Podarcis muralis <JAKMIPL < >WES1> <PPPR2C<  >MAN2B2>  >KIAAD232>  <CCDC96<
Chr 9 (NC_041320.1) Chr 7 (NC_041318.1)
JAKMIPY
Anolis carolenesis <LOC10056642  >WFs1> <PPP2R2C< | >MAN2B2> | >KIAA232> | <CFAPIBA<  >tadaZb>
Chr 5 (NC_085845.1) Chr 4 (NC_085844.1)
Pogona vitticeps <JAKMIP1 < >WES1> <PPP2R2C<  >MAN2B2> | >KIAAD232> | <CFAPISA<  >tadaZb>
Chr 5 (NC_132826.1) Chr 4 (NC_132825.1)
dinydropyrimidinase-related protein 1-like
Crotalus tigris <LOC12031621;  >WFs1> <PPP2R2C<  >MAN2B2>  >KIAAO232>  <CCDC96<  >tada2b>
NW_024097474.1 (unplaced) NW_024100509.1 (unplaced)
Ornithorhynchus anatinus <JAKMIPL < >Wes1> <PPP2R2C<  >MAN2B2> | >KIAAD232> | >TBCIDIA> | <CCDC96<
Chr 4 (NC_041731.1)
Homo sapiens <IAKMIPL < >Wes1> <PPP2R2C<  >MAN2B2> | >MRFAPL2>  >SI0P>  <MRPAPILL<  >BLOCISA>  >KIAAO232>  >TBCIDI4>  <CRAPIS4<
Chr 4 (NC_000004.12)
KIAAD232
Mus musculus <JAKMIP < >WEs1> <PPP2R2C<  >MAN28B2> > Mrfap1 > >BlOCISA>  >Gm33017> >Gm32r25>  >DSErd579 > >Gm32584>  >TBCIDIA> | <CCDC%<

Chr 5 (NC_000071.7)

Figure 289: MAN2B2.pdf

MAN2B2.txt

Synteny analysis of MAN2B2

In squamates,
<~ chromosomes,

the flanking genes for MAN2B2 are present on two different
presenting a case of interchromosomal rearrangement.

In the synteny plots, red blocks indicate the absence of the target gene,
<~ while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
~— blocks denote instances where a different flanking gene is present.
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29 MATK
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100474.1: 632,983-751,794 ; ‘%

Figure 290: MATK:NW_024100474.1:632983-751794.pdf

Pogona_ vitticeps-Nanopore

NC_132828.1: 15,207,618-15,276,919

Figure 291: MATK:NC_132828.1:15207618-15276919.pdf
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Important gene stats

MATK_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) ~GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using I1Q-TREE)

MATK  13.77358491 58.2254 +/- 6.2216  4.24347 +/- 0.451004 69.4954 + /- 11.892 Yes CSK,EPHA2;
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Intergenic distance phylogenetic signal evidence
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Lastz Alignment evidence
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Figure 292: MATK.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 293: MATK.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 294: MATK.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

MATK

Chelonia mydas > PRAM1 > > EAATS > <ELAVLL < >ZFR2 > > MATK > >RX1> <NDUFA11 < >VMAC >

Chr 25 (NC_057858.1)

complexin-3-like

Gallus gallus > PRAM1 > >EAATS LIKE >  <ELAVLL < > IF2 LIKE> > MATK > >10C769223 > > RAX2 > <PCASP2 < <MRPL54 < > APBA3 >

Chr 28 (NC_052559.1)

cathepsin L1-like

Podarcis muralis >LOC11458857  <ELAVL1< < AP1M1 < > MATK > > RABBA > <TIMM13 < > FAM32A >

Chr 18 (NC_041329.1)

Anolis carolenesis > nr2f6 > >slc5as > <ELAVL1 < > MATK > >RAX2 > < Reep6 < > peskd >

NW_026943818.1 (unplaced)

LOC110072476 LOC110072479

Pogona vitticeps <ELAVLL < >ZFR2 > > MATK > >RX1> < Reep6 like < > pcskd >

Chr 7 (NC_132828.1)

tetratricopeptide repeat protein 7A-like LOC120299599 LOC120299595

Crotalus tigris > STPG4 > <LOC12029959  <ELAVL1 < > MATK > > Rx1-like > < Reepé like < > pcsk4 >

NW_024100474.1 (unplaced)

Ornithorhynchus anatinus < NMRK2 < <ATCAY < >ZFR2 > > MATK > <MRPL54 < >APBA3 >

Chr X2 (NC_041750.1)

Homo sapiens < ATCAY < FTLPS >ZFR2 > > MATK > >RAX2 > <MRPL54 < > APBA3 >

Chr 19 (NC_000019.10)

Mus musculus <NMRK2 < < ATCAY < >ZFR2 > > MATK > < MRPL54 < > APBA3 >

Chr 10 (NC_000076.7)

Figure 295: MATK.pdf

MATK.txt

Synteny analysis of MATK
We analyzed the synteny of MATK in representative squamate and outgroup

L U R

species. The MATK syntenic block is conserved, with the gene
consistently retained across all examined lineages. In reptiles such
as Chelonia mydas, Pogona vitticeps, and Crotalus tigris, MATK is
flanked by genes including ELAVL1, ZFR2, RX1, and Reep6-like,
reflecting a largely conserved arrangement. In Gallus gallus, the
locus shows modest variation, with neighboring genes such as EAAT5-
like, IF2-1like, and LOC769223 occupying the flanking positions. In
mammals (Homo sapiens, Mus musculus, and Ornithorhynchus anatinus),
MATK remains embedded within a conserved context involving ZFR2,
RAX2, MRPL54, and APBA3. Overall, the analysis supports that MATK
has been retained in a conserved genomic neighborhood, despite minor
lineage-specific variations in the composition of surrounding
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FLLd

flanking genes. In the synteny plots, red blocks indicate the
absence of MATK, green blocks mark its presence, light blue blocks

represent genes conserved across lineages,
denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 296: MATK.png
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Figure 297: MATK_Sashimi.png
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30 MOBI1A
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Assembly verification Evidence

Crotalus__tigris-PacBio

| N | A 11 |H-Z|]IIII]!Z[EI-

NW_024100466.1: 918,701-965,212

Figure 298: MOB1A:NW_024100466.1:918701-965212.pdf

NW_024100466.1: 951,747-965,212
T

Figure 299: MOB1A:NW_024100466.1:951747-965212.pdf
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Podarcis_muralis-PacBio

NC_041319.1: 80,030,859-80,129,482

I | I T [T T ITT T T T [
007 000 [P T

80.05M

Figure 300: MOB1A:NC_041319.1:80030859-80129482.pdf
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NC_041319.1: 80,098,884-80,129,482

80.11M

w02,

80.13M

Figure 301: MOB1A:NC_041319.1:80098884-80129482.pdf
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Pogona_ vitticeps-Nanopore

NC_132829.1: 764,564-778,270

Figure 302: MOB1A:NC_132829.1:764564-778270.pdf

NC_132829.1: 764,564-836,108

D]]j]]II. L5101 11811

Figure 303: MOB1A:NC_132829.1:764564-836108.pdf
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Important gene stats

MOB1A_Important_stats.tsv
Gene Genome Blast Coverage

GC-Content (mean) GC-Stretch (mean)
MOBI1A  53.93939394

Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
45.399 +/- 5.77235  3.61132 +/- 0.275567 75.3051 +/- 8.77393

Closest paralog (recovered using IQ-TREE)
Yes

MOBI1B;
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Intergenic distance phylogenetic signal evidence
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Figure 304: Heatmap_of_deletion_plot.png

MOB1A_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

MOB1A 144 14 130 5 0.138496564551302  0.93352016065076
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Intact

MOBI1A gene status
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Figure 305: Phylogenetic_signal_of_deletion_plot.png
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Figure 306: Heatmap_of_deletion_plot.png
MOB1A_ pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
MOB1A 144 14 130 5 0.138496564551302  0.93352016065076
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Intact

MOBI1A gene status
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Figure 307: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 308: MOB1A.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 309: MOB1A.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 310: MOB1A.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

MOB1A

Chelonia mydas >TSPAN15 > >SLC4AS > <MTHFD2 < >MOB1A > >BOLA3 > <TET3 < <DGUOK <
Chr 26 (NC_057859.1)

Gallus gallus > TSPAN15L > > SLCAAS > <MTHFD2 < >MOB1A > >BOLA3 > <TET3 < <DGUOK <
Chr 22 (NC_052553.1)

Podarcis muralis >TSPAN1SL > >SLC4AS > <MTHFD2 < >MOBIA > >BOLA3 > <TET3 < <DGUOK <
Chr 8 (NC_041319.1)

Anolis carolenesis >TSPAN15 > >SLC4AS > <MTHFD2 < >MOBIA > >BOLA3 > <rassf2 < <slc23a2 <
NW_026943819.1 (unplaced)

Pogona vitticeps. >TSPAN15L > >SLC4AS > <MTHFD2 < >MOB1A > >BOLA3 > <TET3 < <DGUOK <
Chr 8 (NC_132829.1)

Crotalus tigris > TSPAN15L > > SLCAAS > <MTHFD2 < >MOB1A > >BOLA3 > <TET3 < <DGUOK <
NW_024100466.1 (unplaced)

Ornithorhynchus anatinus <TACR1 < >SLC4AS > <MTHFD2 < >MOBIA > >BOLA3 > <TET3 < <DGUOK <
Chr 5 (NC_041732.1)

Homo sapiens >DCTN1 > >SLC4AS > <MTHFD2 < >MOBIA > >BOLA3 > <TET3 < <DGUOK <
Chr 2 (NC_000002.12)

Mus musculus >DCTNL > > SLCAAS > < MTHFD2 < >MOB1A > >BOLA3 > <TET3 < <DGUOK <

Figure 311: MOB1A.pdf

MOBI1A.txt

Synteny analysis of MOB1A

We analyzed the synteny of MOB1A in squamates and representative outgroups
<~ . The MOB1A syntenic block is conserved, with no notable changes in
— gene order or orientation. In the synteny plots, red blocks indicate
— the absence of MOB1A, green blocks mark its presence, light blue
— blocks represent genes conserved across lineages, and light purple
<~ blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 312: MOB1A.png
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Figure 313: MOB1A_Sashimi.png
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31 NOTCH2
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Important gene stats

NOTCH2_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)

GC-Stretch (mean)
NOTCH2  37.4469697

Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)
553053 +/- 3.0102 3.8579 +/- 0.196868 82.3156 +/- 11.2034

Yes

Naja_naja.SRR10428157.blast;NOTCH1;Rhabdophis_nuchalis. SRR28573917 blast;
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Intergenic distance phylogenetic signal evidence
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Lastz Alignment evidence
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Figure 314: NOTCH2.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 315: NOTCH2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 316: NOTCH2.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

NOTCH2

Chelonia mydas <MTAL < <PACS2 < SSEC22B> > NOTCH2> | >HMGCS2>  <PHGDH <
Chr 8 (NC_057854.1)

Gallus gallus <MTAL < <PACS? < SSEC228> > NOTCH2> | REGIA>  >HMGCS2> | <PHGDH <
Chr 8 (NC_052539.1)

Podarcis muralis <PIGC < >SUCO>  >FASLG>  <TNFSF18< > NOTCH2>  <LOCTI450848 >HMGCS2>  <PHGDH < ## SYNTENIC GENE PRESENT ON CHROMOSOME Chr 7 (NC_041318.1)
Chr 6 (NC_041317.1)

mitotic-spindie organizing protein 28
Anolis carolenesis >nuf2> > pbxt > <Imxta < > NOTCH2> | <LOC10328142 >LOC10065949 >HMGCS2>  <PHGDH < ## syntenic genos are there on the opposite side after skipping cortain ganos.
Chr 4 (NC_085844.1)

mitotic-spindle organizing protein 28
Pogona vttceps <PIGC < >8UCO>  >FASLG> > NOTCH2>  >LOCTI008984: >HMGCS2>  <PHGDH <
Chr 4 (NC_132825.1)

mitotic-spinde organizing protein 2A-ike
Crotalus tgrs <PiGC < >SUCO>  >FASLG> >NOTCH2> |>LOC12030025 >HMGCS2>  <PHGDH < #4# syntenic genes are there on the opposite side after skipping certain genes
NW_024100509.1 (unplaced)

phosphodiesterase 4D interacting protein disintegrin and metalloproteinase domain-containing protein 30-iike
Ornithorhynchus anatinus >PRKAB2>  <LOC10008365 »>SEC228> > NOTCH2> 1682001, LOCIODOE >HMGCS2> <PHGDH <
Chr 16 (NC_041743.1)

Homo sapiens <NOTCHINIR< | <NBPF8< SSEC228> > NOTCH2> | >ADAM30> >REGA> SHMGES2>  <PHGDH <
Chr 1(NC_000001.11)

Mus musculus <Pdeddip < SSEC2B>  >GmSS544> > NOTCH2> | >ADAM30> >REGA> SHMGCS2> | <PHGDH <
Chr 3 (NC_000069.7)

Figure 317: NOTCH2.pdf
NOTCH2.txt

Synteny analysis of NOTCH2

The analysis of the NOTCH2 syntenic block reveals its pronounced
— 1instability across different squamate lineages. A significant
interchromosomal rearrangement is observed in the lizard Podarcis muralis,
—> where at least one of the flanking genes has moved to a different
— chromosome (Chr 7).In addition to this break, the main gene block
<~ has also undergone complex intrachromosomal rearrangements. For
<~ instance, in both

Podarcis muralis and the snake Crotalus tigris, the syntenic genes have

<~ been inverted and repositioned to a new location on their respective
<~ chromosomes.
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32 OLAH
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Assembly verification Evidence
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Figure 318: OLAH:NW_024100606.1:12109703-12139782.pdf

NW_024100606.1: 12,109,703-12,286,397 )
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Figure 319: OLAH:NW_024100606.1:12109703-12286397.pdf
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Podarcis_muralis-PacBio

NC_041323.1: 26,146,157-26,187,962 2

Figure 320: OLAH:NC_041323.1:26146157-26187962.pdf
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NC_041323.1: 26,146,157-26,291,546

Figure 321: OLAH:NC_041323.1:26146157-26291546.pdf
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Pogona_ vitticeps-Nanopore

NC_132827.1: 23,356,404-23,401,276 %

S 11 1

Figure 322: OLAH:NC_132827.1:23356404-23401276.pdf

L 1 T T T T W T T T TT LTI T = ]

Figure 323: OLAH:NC_132827.1:23356404-23533689.pdf
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Important gene stats

OLAH_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

OLAH 9.611940299 45.0695 +/- 5.21935 3.71636 +/- 0.293517  50.5596 -+ /- 8.14627 No Na
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Intergenic distance phylogenetic signal evidence
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Figure 324: Heatmap_of_deletion_plot.png
OLAH_pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
OLAH 80 15 65 0 0.174036103657125 0.392376938746692
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Intact

OLAH gene status
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Figure 325: Phylogenetic_signal_of_deletion_plot.png
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Figure 326: Heatmap_of_deletion_plot.png
OLAH_pvals_summary.tsv
Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
OLAH 80 15 65 0 0.174036103657125 0.392376938746692
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Intact

OLAH gene status

1 - . ¢ e cammeimwse s os o o -

logistic_IG10
Intercept = 4.29
Slope = -0.04
p = 0.174036103657125
n= 80
[}
20 - . - .
T T T T T T
0 20 40 60 80 100

CROT_RPP38

x 100
ABCB1_CROT + CROT_RPP38 + RPP38_NMT2

Relative distance (in %):

Figure 327: Phylogenetic_signal_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 328: OLAH.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 329: OLAH.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

OLAH

Chelonia mydas <RUNDC3B < > ABCB1 > <CROT < > OLAH > <ACBD7 < >RPP38 > <NMT2<

Chr 2 (NC_057850.1)

Gallus gallus >ABCB1 > > ABCBILA > <CROT < > OLAH > <ACBD7 < >RPP38 > <NMT2 <

Chr 2 (NC_052533.1)

## No blast hit

Podarcis muralis <RUNDC3B < >ABCB4 > <CROT < >OLAH > >L0C114607876 > <ACBD7 < >RPP38 > <NMT2 <

Chr 12 (NC_041323.1)

Anolis carolenesis <RUNDC3B < >ABCB1 > <CROT < >OLAH > >RPP38 > <ACBD7 < <NMT2<

Chr 6 (NC_085846.1)

Pogona vitticeps >ABCB1 > <CROT < > OLAH > <ACBD7 < >RPP38 > <NMT2 <

Chr 6 (NC_132827.1)

ABCBILA

Crotalus tigris <RUNDC3B < »L0C120302655 >  >CROT > > OLAH > <ACBD7 < >RPP38 > <NMT2<

NW_024100606.1 (unplaced)

N 2
Ornithorhynchus anatinus <RUNDC3B < >ABCB1 > > ABCB4 > >OLAH > >RPP38 > <LOC10007774 < LOC114816174 <
Chr 13 (NC_041740.1)
Homo sapiens >SUV39H2 > < DCLRE1IC < > MEIG1> > OLAH > <ACBD7 < >RPP38 > <NMT2<
Chr 10 (NC_000010.11)
Mus musculus >SUV39H2 > <DCLRE1C < > MEIG1> > OLAH > <ACBD7 < > RPP38 > <NMT2<

Chr 2 (NC_000068.8)

Figure 330: OLAH.pdf

OLAH.txt

Synteny analysis of OLAH
We analyzed the synteny of OLAH in squamates and representative outgroups.

L U R

The OLAH syntenic block is conserved overall, with notable lineage-
specific changes. In Anolis carolinensis, the neighboring genes
RPP38 and ACBD7 occur in a different order. In Crotalus tigris, the
flanking gene CROT appears in an inverted orientation, indicated by
yellow blocks in the synteny plot. In Homo sapiens and Mus musculus,

one flank is not conserved;the locus is associated with RUNDC3B,
ABCB1, and CROT, but located on different chromosomes. Specifically,

this flank is present on chromosome 7 (NC_000007.14) in humans and
chromosome 5 (NC_000071.7) in mice, representing cases of
interchromosomal rearrangement. In the synteny plots, red blocks
indicate the absence of OLAH, green blocks mark its presence, light
blue blocks represent genes conserved across lineages, light purple
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~— blocks denote different flanking genes, and yellow blocks highlight
— gene inversions.
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Transcriptomic evidence Pogona vitticpes
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Figure 331: OLAH.png
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Figure 332: OLAH_Shash.png
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33 PLAAT1
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096620.1: 2,448,806-2,659,380.

Figure 333: PLAAT1:NW_024096620.1:2448806-2659380.pdf
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Podarcis_muralis-PacBio

NC_041316.1: 96,007,192-96,200,753

s6.bam 96.06M Locuesoo  96.08M [p— 96.Tim

Figure 334: PLAAT1:NC_041316.1:96007192-96200753.pdf
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Pogona_ vitticeps-Nanopore

| I I — L I M1 NI T S 1T Y 1 I

Figure 335: PLAAT1:NC_132824.1:273731894-274107749.pdf

413



Important gene stats

PLAAT1_Important_stats.tsv

Gene Genome Blast Coverage
PLAAT1 11.87916667

GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
52.0082 +/- 5.74363 3.90504 +/- 0.357933 53.9965 +/- 9.15298

Closest paralog (recovered using IQ-TREE)
No

LOC116520146;L0C132764394;
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Intergenic distance phylogenetic signal evidence

CCDC50_FGF12 I O . 8

0.6
0.47 CCDC50_ATP13A5
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& g 2 g 2
Figure 336: Heatmap_of_deletion_plot.png
PLAAT1_ pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_ Pval
PLAAT1 81 2 79 0 0.169912327019424  0.621539305352812

415



PLAAT1 gene status

g1
=]
logistic_M
Intercept = 3.68
Slope = -0.03
p = 0.621539305352812
n= 81
logistic_IG10
Intercept = -3.08
Slope = 0.1
p = 0.169912327019424
n= 81
]
8o
—
I T I I T I
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FGF12_ATP13A5
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CDC50 _FGF12 + FGF12_ATP13A5 + ATP13A5 OPA1

Relative distance (in %): c

Figure 337: Phylogenetic_signal_of_deletion_plot.png
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Figure 338: Heatmap_of_deletion_plot.png
PLAAT1_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
PLAAT1 81 2 79 0 0.169912327019424 0.621539305352812
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PLAAT1 gene status

g1
=]
logistic_M
Intercept = 3.68
Slope = -0.03
p = 0.621539305352812
n= 81
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Figure 339: Phylogenetic_signal_of_deletion_plot.png
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Syntenic evidence

Chelonia mydas >CCDCS0 > <FGF12< <MB21D2 < >zonadhesin > > HRASLS > <ATP13A5 < <ATP13Ad < >OPAL >
Chr 9 (NC_057855.1)
Gallus gallus. >(CCDCS0 > <FGF12 < <MB21D2 < > FCGBP > > HRASLS > <ATP13A5 < <ATP13A4 < >0PAL>
Chr 9 (NC_052540.1)
mRNA-thyroid hc mRNA-MAM and LDL-receptor class A domain-containing protein 1-like
Podarcis muralis >CCDes0 > <FGF12< <MB2102 < >HRASLS>  >LOC11459816 > LOC114598161 <ATPI3AS<  <ATP13Ad< >O0PAL>
Chr 5 (NC_041316.1)
transmembrane protein 207
Anolis carolenesis <ATP13A4 < <ATP13A5 < <FGF12< <MB21D2 < > HRASLS > <rap < > LOC1032821€ < cldn16 < >cldn1 >
Intra chromosomal rearrangement Chr 3 (NC_085843.1)
ATP13A5 ATP13A4
Pogona vitticeps >CCDC50 > <FGF12 < <MB21D2 < > PLAAT1 > 2,10C110087106, |< LOC110087103 < >O0PAL >
Chr 3 (NC_132824.1)
MB21D2 LIKE IgGFc-binding pr ATP13A5 ATP13A4
Crotalus tigris <FGF12< <MB21D2<  <lOC120307153< > PLAAT1 > >10C120307151 > < LOC120307154 << LOC120307155 < >0PAL>
NW_024098285.1 (unplaced) NW_024096620.1 (unplaced)
IgGFc-binding protein-like
Ornithorhynchus anatinus > CCDC50 > <FGF12< <MB21D2 < > PLAAT1 > >LOC12063851 > zonadhesin > <ATP13A5 < <ATP13A4 < > OPA1 >
Chr 7 (NC_041734.1)
Homo sapiens >(CCDC50 > <FGF12 < <MB21D2 < > PLAAT1 > < ATP13A5 < <ATP13A4 < >O0PAL>
Chr 3 (NC_000003.12)
Mus musculus. > CCDCS0 > <FGF12 < <MB21D2 < > PLAAT1 > <ATP13A5 < <ATP13A4 < >0PAL>

Chr 16 (NC_000082.7)

Figure 341: PLAAT1.pdf

PLAAT1.txt

Synteny analysis of PLAAT1

We analyzed the synteny of PLAAT1 in
outgroups. The PLAAT1 syntenic block is conserved, with the
exception of one flanking side in Anolis carolinensis, where the
arrangement differs from the conserved pattern. In the synteny plots
, red blocks indicate the absence of PLAAT1, green blocks mark its
light blue blocks represent genes conserved across

and light purple blocks denote different flanking genes.

squamates and representative

presence,
lineages,

TLLLL L
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Transcriptomic evidence Pogona vitticpes
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Figure 342: PLAAT1.png
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34 RBBP7
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096607.1: 670,172-831,080

Figure 344: RBBP7:NW_024096607.1:670172-831080.pdf
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Podarcis_muralis-PacBio

NC_041315.1: 67,505,261-67,632,921 E

67.5aM ‘67.56M ‘67.56M Tase 6761 67.53M

Figure 345: RBBP7:NC_041315.1:67505261-67632921.pdf
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Pogona_ vitticeps-Nanopore

NC_132824.1: 83,969,310-84,185,807

| — NN T TITTI |11 | 1

Figure 346: RBBP7:NC_132824.1:83969310-84185807.pdf
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Important gene stats

RBBP7_Important_stats.tsv

Gene Genome Blast Coverage

GC-Content (mean)  GC-Stretch (mean)
RBBP7  60.34090909

Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )
459117 +/- 2.06375 3.51884 +/- 0.178754 74.3113 +/- 9.64778

Closest paralog (recovered using IQ-TREE)
Yes

RBBP4;
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Intergenic distance phylogenetic signal evidence
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Figure 347: Heatmap_of_deletion_plot.png
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Figure 348: Phylogenetic_signal_of_deletion_plot.png

RBBP7_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

RBBP7 228 18 210 5 0.0044038499751059 1
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Figure 349: Heatmap_of_deletion_plot.png
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Figure 350: Phylogenetic_signal_of_deletion_plot.png

RBBP7_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

RBBP7 228 18 210 5 0.0044038499751059 1
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Lastz Alignment evidence
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Figure 351: RBBP7.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 352: RBBP7.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 353: RBBP7.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

RBBP7

Chelonia mydas <BEND2 < <NHS < <REPS2 < > RBBP7 > <TXLNG < <SYAP1< >CTPS2 >
Chr 1 (NC_057849.1)

Gallus gallus <BEND2 < <NHS < <REPS2 < > RBBP7 > <TXLNG < <SYAP1 < >CTPS2 >
Chr 1 (NC_052532.1)

Podarcis muralis <BEND2 < <NHS < <REPS2 < >RBBP7 > <TXLNG < <SYAP1< >CTPS2 >
Chr 4 (NC_041315.1)

Anolis carolenesis <SCML2 < <RAI2< <NHS < <REPS2 < >RBBP7 > <TXLNG < >CTPS2 > <SYAP1<
Chr 3 (NC_085843.1)

TXLNG like
Pogona vitticeps. <SCML2 < <RAI2< <NHS < <REPS2 < >RBBP7 > 0075453, LOC1100 <SYAP1< >CTPS2 >
Chr 3 (NC_132824.1)

Crotalus tigris >L0C12030301 <NHS < <REPS2 < > RBBP7 > <TXLNG < >CTPS2 > <SYAP1 <
NW_024100616.1 (unplaced) NW_024096607.1 (unplaced)
Ornithorhynchus anatinus <BEND2 < <NHS < <REPS2 < > RBBP7 > <TXLNG < <SYAP1 < >CTPS2 >

Chr 15 (NC_041742.1)

Homo sapiens <SCML2 < <NHS < <REPS2 < > RBBP7 > <TXLNG < <SYAP1 < >CTPS2 >
Chr X (NC_000023.11)

Mus musculus <SCML1 < <NHS < <REPS2 < > RBBP7 > <TXLNG < < SYAP1< >CTPS2 >
Chr X (NC_000086.8)

Figure 354: RBBP7.pdf

RBBP7.txt

Synteny analysis of RBBP7
We analyzed the synteny of RBBP7 in squamates and representative outgroups
. The RBBP7 syntenic block is largely conserved; however, in
Crotalus tigris and Anolis carolinensis, the orientation of the
flanking genes CTPS2 and SYAP1 is inverted compared to the conserved
pattern. In the synteny plots, red blocks indicate the absence of
RBBP7, green blocks mark its presence, light blue blocks represent
genes conserved across lineages, and light purple blocks denote
flanking genes with altered orientation.

TLLLL L]

435



Transcriptomic evidence Pogona vitticpes
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35 RIPPLY3
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096505.1: 4,509,382-4,656,394

| 1N NSRRI NN N N R M\_IH[I]DI‘I; I I T - -

Figure 357: RIPPLY3:NW_024096505.1:4509382-4656394.pdf
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Podarcis_muralis-PacBio

—
NC_041315.1: 55,498,302-55,599,875 ‘i
—
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Figure 358: RIPPLY3:NC_041315.1:55498302-55599875.pdf
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Pogona_ vitticeps-Nanopore

NC_132824.1: 66,355,307-66,521,076

- = | E— NI

Figure 359: RIPPLY3:NC_132824.1:66355307-66521076.pdf
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Important gene stats

RIPPLY3_Important_stats.tsv

Gene Genome Blast Coverage
RIPPLY3  6.870967742

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )
56.0599 +/- 7.05223  4.35468 +/- 0.706374 54.4033 + /- 17.1297

Closest paralog (recovered using IQ-TREE)
No

Na
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Intergenic distance phylogenetic signal evidence
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Figure 360: Heatmap_of_deletion_plot.png
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Figure 361: Phylogenetic_signal_of_deletion_plot.png

RIPPLY3_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval

RIPPLY3 260 19 241 5 0.0870339642920828 0.929790127414951
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RIPPLY3_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

RIPPLY3 260 19 241 5 0.0870339642920828 0.929790127414951
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Lastz Alignment evidence
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Figure 364: RIPPLY3.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf

447



Anolis_carolinensis
Anolis_sagrei
Eublepharis_macularius
Euleptes_europaea 08
Laticauda_laticaudata

Naja_naja

Notechis_scutatus
Podarcis_muralis 06
Podarcis_raffonei
Pogona_vitticeps_zw
Pogona_vitticeps_zz

Pseudonaja_textilis 04
Rhineura_floridana
Salvator_merianae
0.2
0

Figure 365: RIPPLY3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

RIPPLY3

Chelonia mydas <CLDN14 < >5IM2 > <HLCS < > RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 1 (NC_057849.1)

Gallus gallus <CLDN14 < >SIM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > < DSCR3 <
Chr 1 (NC_052532.1)

Podarcis muralis <CLDN14 < >SIM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 4 (NC_041315.1)

Anolis carolenesis <CLDN14 < >SIM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 3 (NC_085843.1)

Pogona vitticeps < CLDN14 < >SIM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 3 (NC_132824.1)

PIGP
Crotalus tigris <CLDN14 < >SIM2 > <HLCS < > RIPPLY3 > < 10C120320350 < >TTC3 > <VPS26C <
NW_024096505.1 (unplaced)

Ornithorhynchus anatinus < KDM4A < <PTPRF < > HYI> >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 18 (NC_041745.1)

Homo sapiens <CLDN14 < >5IM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 21 (NC_000021.9)

Mus musculus <CLDN14 < >5IM2 > <HLCS < >RIPPLY3 > <PIGP < >TTC3 > <VPS26C <
Chr 16 (NC_000082.7)

Figure 366: RIPPLY3.pdf
RIPPLY3.txt

Synteny analysis of RIPPLY3

We analyzed the synteny of RIPPLY3 in squamates and representative
outgroups. The RIPPLY3 syntenic block is conserved, with the
exception of one flanking side in Ornithorhynchus anatinus. The
expected flanking arrangement < CLDN14 < > SIM2 > < HLCS < is
present on chromosome 17 (NC_041744.1) In the synteny plots, red
blocks indicate the absence of RIPPLY3, green blocks mark its
presence, light blue blocks represent genes conserved flank genes
across lineages, and light purple blocks denote flanking genes with
altered arrangement or orientation.
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Figure 367: RIPPLY3.png
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36 RUBCNL
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Important gene stats

RUBCNL_ Important__stats.tsv

Gene Genome Blast Coverage
RUBCNL 8.36

GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
49.8711 +/- 4.09322 3.68856 +/- 0.235255 62.0166 +/- 15.1042

No

Closest paralog (recovered using IQ-TREE)
RUBCN;
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Figure 369: RUBCNL.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 370: RUBCNL.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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s vepcls b x5 o1z8tsars 1
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oo sapen B x¢ o16663032.1
Homo sapens ruBc X6 cosrisans 1
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Figure 371: RUBCNL.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SIAH3, LCP1, LRCH1, RUBCNL

SSUClA2> <LOCTIOSGS20:  >HTR2AS sEs0> <BGHLe | SRUBONG  <LRROB3< siens Sm> | s2GHIBs | SN <CBY2<  >ERICHSB>  <COGI<
Ghe 1 (NG 057840.1)

Golls gl SsUcAzs | sHTRAS ses0> SAGHLE | SRUBONG  <LOCITSI0ZS  >icPs som> | saoHBs | s> | <SERTe
Ne_osasn1
podare <NHLRG3 < >es0> <UGHL< | SRUBONG  <LRROS3< sins soms | <acmie | ssma> <C0GI< <spenre
ohr 1 (NG_0a13 Onv 3 (NG_041314.1) O 3(NC_041314.1)#  Chr 5 (NC_041316.1) #same chrsomsome but on anothr side after skioping o genes
Aol SSUCA> WA <NHLRC3< sEs0> <BOHIe | SRUBNG  <LRROS3< SR> <probic  <spaa2é<  <dnaelB< >3 <OPB2< SSAIs  <COG3<  <ch2e  >ERICHGB>
i 1(NG_085841.1) ohr 1 (NC_oBssa1.1) Ohv 3 (NC._085843.1)
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Omithorhmch Ssuca2>  <LOCIOSIT0d8 > HTR2A> ses0> <BoHc | >RUBN>  <LRROB3< siens soms | s> | s> >ERICHEB> <COG3<

i 20 (NC_041747.1)
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Figure 372: RUBCNL.pdf

RUBCNL.txt

Synteny analysis of RUBCNL
The syntenic block for

RUBCNL shows evidence of both interchromosomal and intrachromosomal
— rearrangements within squamates. In species such as

Anolis carolinensis and Pogona vitticeps, the flanking genes are located
— on two different chromosomes, indicating a break in synteny.
< Furthermore, in lizards like

Podarcis muralis, the block appears to have also undergone an

< intrachromosomal rearrangement, with flanking genes repositioned to
— a different location on the same chromosome after skipping several
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— intervening genes. The block is highly fragmented in the snake
Crotalus tigris, with genes located on multiple unplaced scaffolds.
In the synteny plots, red blocks indicate the absence of the target gene,
~— while green blocks mark its presence. Light blue blocks represent

— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present.
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37 SH2DI1A
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Important gene stats

SH2D1A_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SH2D1A  17.50675676 52.2995 +/- 5.19917 3.89495 +/- 0.359204 74.7435 + /- 16.7247 Yes Na

460



Intergenic distance phylogenetic signal evidence
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Figure 373: Heatmap_of_deletion_plot.png
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SH2D1A_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
SH2D1A 211 16 195 0 1 0.0154094891827346
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Figure 375: Heatmap_of_deletion_plot.png
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Figure 376: Phylogenetic_signal_of_deletion_plot.png
SH2D1A_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [G10_Pval MPLE_Pval
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Lastz Alignment evidence
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Figure 377: SH2D1A.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 378: SH2D1A.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 379: SH2D1A.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

E3 ubiquitin-protein ligase XIAP
Chelonia mydas <THOC2 < >LOC10203994  >STAG2> >SH2D1A> STENMIc  <SMARCAL< >GAB3 >
Chr 9§ (NC_057855.1)

Gallus gallus <THOG2 < >BIRCE> >5TAG2> >SH2D1A> <TENMIC  <SMARCAL< >6AB3 >
NC_052535.1
growth hormone START domain-c ras-related protein Rab-6B-like K02A2.6-ike K02A2.6-like
Podarcis muralis >CYSLTR1> >FNDC3A>  <LOC14589201 <LOC11458914(< LOCT1458895; >SH2D1A> <TENMI<  <LOC11458944! <SMARCAL< >LOC114589442> H## syntenic genes are there o the same side but after skipping MANY genes

Chr Z (NC_041330.1)

growth hormone START domain-c ras-related protein Rab-68 RNA-directed DNA polymerase fro synaptotagmin-fike protein 2
Anolis carolenesis >CYSLTR1> | >FNDC3A>  <LOC10056393 <LOC10055247 < LOC10055266 > SH2D1A> <TENMIc  <LOC10327945 <SMARCAL< >LOC100553651> ## syntenic genos are there on the same side but after skipping MANY genes
NW_026943823.1 (unplaced)

growth hormone START domain-c ras-rolated protein Rab-6A-lke. synaptotagmin-lke protein 2
Pogona vitticeps >CYSLTR1> |>FNDC3A>  <LOC1008664 <LOC11008664:< LOCTI008663 > SHZD1A> <TENMI<  <SMARCAL<  >LOCT1007431(> RAB39B >
Chr 11 (NC_132832.1)

START domain-c ras-related protein Rab-68-lke synaplotagminike protein 2
Crotalus i >CYSLTR1> >FNDCBA>  <LOCIZ031038/<LOCT2031038 >SHIDA> <TENMIc  <SWARCAL< >LOC12031038 > RAB3OB > # SYNTENIC GENE ON NW_024097155.1 (unplaced)
NW_024096864.1 (unplaced)

X-linked inhibitor of apoptosis
Ornithorhynchus anatinus <THOC2 < >LOC10007988!  >STAG2> >SH2D1A> <TENMI<  >LOC10317012 < LOC12063843 <SMARCAL < >GAB3 >
Chr 6 (NC_041733.1)

Homo sapiens >XAP > >5TAG2> STEXIID>  >SHDIA> <TENMI< STEXI3C> | <DCAFIZL2<
NC_000023.11
Mus musculus >XAP> >STAG2> | >B230MBIMRK >TEXID> >SH2DIA> <TENMI< STEXISC> | <DCAFL22<

Chr X (NC_000086.8)

Figure 380: SH2D1A.pdf

SH2D1A.txt

Synteny analysis of SH2D1A

The SH2D1A syntenic block, which is relatively conserved in outgroups 1like
<~ turtles and birds, shows evidence of intra chromosomal
< rearrangements in squamates. In multiple lizard lineages, including

Podarcis muralis and Anolis carolinensis, the syntenic genes have been
— transposed to a new location on the same chromosome after skipping a

— large number of intervening genes. The rearrangement in the snake

Crotalus tigris, where the syntenic block has been fragmented across at
— least two different unplaced scaffolds.
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In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
> blocks denote instances where a different flanking gene is present.
<~ A bright yellow color indicates a change in the gene’s orientation.
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024098514.1: 23,506-57, 911

Figure 381: SH2D2A:NW_024098514.1:23506-57911.pdf
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Podarcis_muralis-PacBio

NC_041327.1: 101,724-157,629

ey oo
| 11672K 13172k 14672K

Figure 382: SH2D2A:NC_041327.1:101724-157629.pdf
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Pogona_ vitticeps-Nanopore

NC_132836.1: 119,985-238,048

Figure 383: SH2D2A:NC_132836.1:119985-238048.pdf
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Important gene stats

SH2D2A_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SH2D2A  3.837837838 64.47 +/- 522718  4.48034 +/- 0.409953 63.5671 +/- 15.2581 Yes Na
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Intergenic distance phylogenetic signal evidence
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Figure 384: Heatmap_of_deletion_plot.png
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Figure 385: Phylogenetic_signal_of_deletion_plot.png
SH2D2A_pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SH2D2A 203 14 189 1 0.0998489795738986  0.0936054033819855
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Figure 386: Heatmap_of_deletion_plot.png
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Figure 387: Phylogenetic_signal_of_deletion_plot.png
SH2D2A_ pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SH2D2A 203 14 189 1 0.0998489795738986  0.0936054033819855
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Lastz Alignment evidence

Actinistia

15-

10-

o
v

Lepidosauria

Normalized_value

Reptilia

Gene_name

Class [ Actiistia [] Aves [T Lepidosauria [] Repiiia

Figure 388: SH2D2A.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 389: SH2D2A.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Synte

nic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

SH2D2A.txt
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<PEAR1<

<PEAR1<

Synteny analysis of SH2D2A
We analyzed the synteny of SH2D2A across squamates and representative

TLELLELLY

outgroups.

orientation of the flanking genes NTRK1
as indicated by bright yellow boxes in the
A1l other genes in the block maintain the conserved
red blocks indicate the absence of SH2D2A,
light blue blocks represent genes

species,

the synteny plots,
blocks mark its presence,
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conserved across lineages,
flanking genes.
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Figure 390: SH2D2A.pdf
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Transcriptomic evidence Pogona vitticpes
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Figure 391: SH2D2A .png
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Figure 392: SH2D2A_ Sashimi.png
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Important gene stats

SIAH3_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) — GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SIAH3  39.95437262 58.5165 +/- 4.94266 4.03715 +/- 0.370638 79.3318 +/- 11.6421 Yes SIAH2;
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Figure 393: SIAH3.FS_Exonic.Final.Gallus_gallus.21__genes_ alluvial.pdf
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Figure 394: SIAH3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 395: SIAH3.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SIAH3, LCP1, LRCH1, RUBCNL
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Figure 396: SIAH3.pdf

SIAH3.txt

Synteny analysis of SIAH3
The syntenic block for

SIAH3 shows evidence of both interchromosomal and intrachromosomal
— rearrangements within squamates. In species such as

Anolis carolinensis and Pogona vitticeps, the flanking genes are located
— on two different chromosomes, indicating a break in synteny.
< Furthermore, in lizards like

Podarcis muralis, the block also appears to have undergone an

< intrachromosomal rearrangement, with flanking genes repositioned to
— a different location on the same chromosome after skipping several
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— intervening genes. The block is highly fragmented in the snake
Crotalus tigris, with genes located on multiple unplaced scaffolds.
In the synteny plots, red blocks indicate the absence of the target gene,
~— while green blocks mark its presence. Light blue blocks represent

— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097500.1: 1,922,805-1,988,688
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Figure 397: SLC24A1:NW_024097500.1:1922805-1988688.pdf
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Podarcis_muralis-PacBio

NC_041325.1: 25,656,290-25,739,221
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Figure 398: SLC24A1:NC_041325.1:25656290-25739221.pdf
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Pogona_ vitticeps-Nanopore

NC_132833.1: 10,743,096-10,855,877

01§ 1] | B 0 O

Figure 399: SLC24A1:NC_132833.1:10743096-10855877.pdf

494



Important gene stats

SLC24A1_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SLC24A1 18.93939394 50.9563 +/- 3.2167 3.72741 +/- 0.251878 59.4598 + /- 18.5087 Yes Na
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Intergenic distance phylogenetic signal evidence
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Figure 400: Heatmap_of_deletion_plot.png
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Figure 401: Phylogenetic_signal_of_deletion_plot.png

SLC24A1_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SLC24A1 280 18 262 5 0.256830567910387 0.198485500705271
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Figure 402: Heatmap_of_deletion_plot.png
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Figure 403: Phylogenetic_signal_of_deletion_plot.png

SLC24A1_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SLC24A1 280 18 262 5 0.256830567910387 0.198485500705271
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Lastz Alignment evidence
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Figure 404: SLC24A1.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 405: SLC24A1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 406: SLC24Al.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SLC24A1

Chelonia mydas <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
Chr 10 (NC_051250.2)

Gallus gallus <DPP8 < >HACD3 > <VWA9 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
Chr 10 (NC_052541.1)

Podarcis muralis <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
Chr 14 (NC_041325.1)

Anolis carolenesis <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
NW_026943822.1 (unplaced)

Pogona vitticeps. <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
Chr 12 (NC_132833.1)

Crotalus tigris <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
NW_024097500.1 (unplaced)

Ornithorhynchus anatinus <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > <MEGF11 <
Chr 5 (NC_041732.1)

Homo sapiens <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENNDA4A < >RAB11A > <MEGF11 <
Chr 15 (NC_000015.10)

Mus musculus <DPP8 < >HACD3 > <INTS14 < >SLC24A1 > < DENND4A < >RAB11A > < MEGF11 <
Chr 9 (NC_000075.7)

Figure 407: SLC24A1.pdf

SLC24A1.txt

Synteny analysis of SLC24A1

We analyzed the synteny of SLC24A1 across squamates and representative
— outgroups. The SLC24A1 syntenic block is conserved in all examined
— species. In the synteny plots, red blocks indicate the absence of
— SLC24A1, green blocks mark its presence, light blue blocks represent
— genes conserved across lineages, and light purple blocks denote
> different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 408: SLC24Al.png
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Figure 409: SLC24A1_Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024097057.1: 1,928,460-1,983,771

1 Y |||.

Figure 410: SLC9A5:NW_024097057.1:1928460-1983771.pdf
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Figure 411: SLC9A5:NC_041319.1:39343595-39444246.pdf
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Pogona_ vitticeps-Nanopore

NI T T 1 W,

Figure 412: SLC9A5:NC_132831.1:28411875-28487440.pdf
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Important gene stats

SLCI9A5__Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)
SLCY9A5  15.51515152

GC-Stretch (mean) Sequence identity with Human ortholog (mean )

Paralogs status ( Ensembl )
58.1247 +/- 3.47816 4.12677 +/- 0.27267 75.2257 +/- 15.0959

Closest paralog (recovered using IQ-TREE)
Yes

LOC132762995;Naja_naja.SRR10428157.blast;Pogona_vitticeps. ERR409938.blast;SLCIA3;
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Intergenic distance phylogenetic signal evidence
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Figure 413: Heatmap_of_deletion_plot.png
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Figure 414: Phylogenetic_signal_of_deletion_plot.png

SLC9A5_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval
SLCO9A5 171 18 153 5 0.359164686740808 0.999999999999984
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Figure 415: Heatmap_of_deletion_plot.png
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Figure 416: Phylogenetic_signal_of_deletion_plot.png

SLC9Ab5_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval
SLCO9A5 171 18 153 5 0.359164686740808 0.999999999999984
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Lastz Alignment evidence
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Figure 417: SLC9A5.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 418: SLC9A5.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

=

Figure 419: SLC9AL.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

SLC9AbL.txt

Synteny analysis of

>ATP6VOD1>  <HSD11B2 < <FHOD1 <
>ATP6VOD1>  <HSD11B2 < <FHOD1 <
> ATP6VOD1 > <HSD11B2 < <FHOD1 <
> ATP6VOD1 > <HSD11B2 < <FHOD1 <
> ATP6VOD1 > <HSD11B2 < <FHOD1 <
>ATP6VOD1>  <HSD11B2 < <FHOD1 <

>ELMO3 > <LRRC29 < > TMEM208 > <FHOD1 <

>ELMO3 > >TMEM208 > <FHOD1 <

> ELMO3 > <Fbxi9<  >TMEM208 > <FHOD1 <

SLC9AS5

> SLC9AS > > PLEKHG4 >
Chr 12 (NC_051252.2)

>SLCIAS > > PLEKHG4 >
Chr 11 (NC_052542.1)

> SLCIAS > > PLEKHG4 >
Chr 8 (NC_041319.1)

> SLCIAS > > PLEKHG4 >
NW_026943820.1 (unplaced)

>SLCIAS > > PLEKHG4 >
Chr 10 (NC_132831.1)

> SLCIAS > > PLEKHG4 >
NW_024097057.1 (unplaced)

>SLCIAS > > PLEKHG4 >
Chr X1 (NC_041749.1)

> SLC9AS > > PLEKHG4 >
Chr 16 (NC_000016.10)

> SLCIAS > > PLEKHG4 >

Figure 420: SLCI9A5.pdf

SLC9Ab5

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<KCTD19 <

<TPPP3 <

<TPPP3 <

>LRRC36 >

C-signal
<LOC100561086 <

>LRRC36 >

>LRRC36 >

>LRRC36 >

We analyzed the synteny of SLC9A5 across squamates and representative

FLLLd

outgroups.
species.
SLC9AS5 ,

In the synteny plots,
green blocks mark its presence,
genes conserved across lineages,
different flanking genes.
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The SLCY9A5 syntenic block is conserved in all examined
red blocks indicate the absence of
light blue blocks represent
and light purple blocks denote



Transcriptomic evidence Pogona vitticpes

HC_132831.1:28,439,285-28,470,876
[

1}
31 kb
28,450 kb 28,460 kb 28,470 kb
| | | | | |
[0-324]
all_samples.merged.bam Coverag
L i il -
all_samples.merged bam Junctic s p—— . - — —
weom 1z mil 1 1 nou W

all_sarmples. merged barm

Nanopore_merged.sorted.bam ce © 24
9=

WY Y W YYw v - yYrYY ha A . 4 W OYWRW Y ¥ W WYWeTYw ha 4 v T vew
_— -
_— £ 3
¢ 3
£ 3
Nanopare_merged sorted. bam
E 3
¢ 3
GCF_047335585.1_Pviz.1_genon i N S S S S S N S S S S S S S N
& FLEKHG# FHOD1

thlastx_SLCSAS.clean bed

Figure 421: SLC9A5.png
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Figure 422: SLC9A5_Shash.png
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42 SSTRA4
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Assembly verification Evidence

Crotalus__tigris-PacBio
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Figure 423: SSTR4:NW_024100561.1:5359591-5416647.pdf
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Podarcis_muralis-PacBio

NC_041318.1: 90,978,422-91,044,448
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Figure 424: SSTR4:NC_041318.1:90978422-91044448.pdf

523



Pogona_ vitticeps-Nanopore

NC_132825.1: 138,515,759-138,615,968

Figure 425: SSTR4:NC_132825.1:138515759-138615968.pdf
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Important gene stats

SSTR4__Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SSTR4  77.3030303 64.7248 +/- 457964 4.64262 + /- 0.50583 78.4982 +/- 10.6112 Yes SSTRI;
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Intergenic distance phylogenetic signal evidence
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Figure 426: Heatmap_of_deletion_plot.png
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Figure 427: Phylogenetic_signal_of_deletion_plot.png

SSTR4_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SSTR4 195 17 178 5 0.0306703384497591  0.999999999999996
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Figure 428: Heatmap_of_deletion_plot.png
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Figure 429: Phylogenetic_signal_of_deletion_plot.png

SSTR4__pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
SSTR4 195 17 178 5 0.0306703384497591  0.999999999999996

529



Lastz Alignment evidence
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Figure 430: SSTR4.FS_ Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 431: SSTR4.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 432: SSTR4.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

SSTR4

Chelonia mydas > RRBP1 > <DSTN < >CST3> > Clec7a > >SSTR4 > <THBD < <CD93 < >GZF1>
Chr 3 (NC_057851.1)

GDNF inducible zinc finger protein 1-like
Gallus gallus <NKX2-2 < >PAX1> < FOXA2 < >10C112532067 > > SSTR4 > <THBD < <(CD248 < >10C421232> >GZF1>
Chr 3 (NC_052534.1)

cystatin-2-like
Podarcis muralis < NKX2-2< > PAX1> <FOXA2 < >SSTR4 > <THBD < <CD93 < <LOC114601213 <
Chr 7 (NC_041318.1)

cystatin
Anolis carolenesis <NKX2-2 < >PAX1 > <FOXA2 < >SSTRA > <THBD < <CD93<  <LOC100554354 <
Chr 4 (NC_085844.1)
Pogona vitticeps <NKX2-2 < >PAX1 > <FOXA2 < >SSTRA > <THBD < <CD93<
Chr 4 (NC_132825.1)
RIKEN cDNA 9030622022 gene cystatin-2
Crotalus tigris < FOXA2 < >SSTR4 > <THBD < <CD93< <LOC12030173 < CCT5 <
NW_024100561.1 (unplaced)
Ornithorhynchus anatinus <NKX22 < >PAX1 > <FOXA2 < >SSTRA > <THBD < <CD93< >GZF1>
Chr 1 (NC_041728.1)
Homo sapiens <NKX2-2< > PAX1 > <FOXA2<  >LOC112532067>  >SSTR4> <THBD < <CD93 < >NXTL>

Chr 20 (NC_000020.11)
RIKEN cDNA 9030622022 gene

Mus musculus <NKX2-2 < >PAX1> <9030622022RI < FOXA2 < >SSTR4 > <THBD < <CD93 < >NXT1> >GZF1>
Chr 2 (NC_000068.8)

Figure 433: SSTRA4.pdf

SSTRA4.txt

Synteny analysis of SSTR4

We analyzed the synteny of SSTR4 across squamates and representative
outgroups. The SSTR4 syntenic block is largely conserved, with the
exception of one flanking side in Chelonia mydas. On this side, the
expected flank < NKX2-2 < > PAX1 > < FOXA2 < is present after
skipping several intervening genes, but in an inverted orientation
compared to the conserved arrangement. In the synteny plots, red
blocks indicate the absence of SSTR4, green blocks mark its presence
, light blue blocks represent genes conserved across lineages, and
light purple blocks denote different flanking genes.

TLELLELLY
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Transcriptomic evidence Pogona vitticpes
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Figure 434: SSTR4.png
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Figure 435: SSTR4_ Shash.png
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Assembly verification Evidence

Crotalus__tigris-PacBio
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NW_024098328.1: 29,278-734,162

Figure 436: STAP1:NW_024098328.1:29278-734162.pdf
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Figure 437: STAP1:NC_041324.1:43331-385096.pdf
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Pogona_ vitticeps-Nanopore

NC_132827.1: 84,501,006-84,884,775

Figure 438: STAP1:NC_132827.1:84501006-84884775.pdf
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Important gene stats

STAP1_Important__stats.tsv

Gene Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

STAP1 4.365217391 43.0135 +/- 2.76765 3.62437 +/- 0.164604 76.9943 +/- 15.3136 Yes Na
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Intergenic distance phylogenetic signal evidence
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Figure 439: Heatmap_of_deletion_plot.png
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STAP1 gene status
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Figure 440: Phylogenetic_signal_of_deletion_plot.png

542




Lastz Alignment evidence
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Figure 441: STAP1.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 442: STAP1.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

STAP1

Chelonia mydas < EPHAS < <CENPC< >STAPL> <UBA6<  <Tmprsslic< = >YTHDC1>
Chr 4 (NC_057852.1)

Gallus gallus < EPHAS < < CENPC< >STAP1 > <UBA6 < > UBA6-DT > <GNRHR < 'MPRSS11D, TMPRS > YTHDC1 >
Chr 4 (NC_052535.1)

UBAG Tmprss11c Tmprss11G  Tmprss11b like
Podarcis muralis <CENPC< >STAP1>  <LOC114581514 < < LOC11458255; < LOC11458267¢ < LOC11458196' > YTHDC1 >
Chr 13 (NC_041324.1)

translation initiation factor IF-2 nucleolar and coiled-body phosphoprotein 1-like
Anolis carolenesis <LOC10328022.  <CENPC< >STAP1 > <UBA6< <Tmprss1ic< >LOC13429252 < Tmprss11E < >YTHDC1 >
Chr 6 (NC_085846.1)

Pogona vitticeps <EPHAS < < CENPC< >STAP1 > < UBA6 < < TMPRSS11c like< < TMPRSS11e like< > YTHDC1 >
Chr 6 (NC_132827.1)

EPHAS LIKE
Crotalus tigris <10C120319950 < < CENPC< >STAP1 > <UBA6 < < TMPRSS11c like<
NW_024098328.1 (unplaced)
Ornithorhynchus anatinus <TECRL < < EPHAS < < CENPC < >STAP1 > < UBA6 < <GNRHR < <Tmprssi1ic <
Chr 10 (NC_041737.1)
Homo sapiens <EPHAS < <10C770574 < < CENPC< >STAP1 > < UBA6 < <TMPRSS11D< >YTHDC1 >
Chr 4 (NC_000004.12)
Mus musculus < EPHAS < < CENPC< >STAP1 > <UBA6 < <GNRHR < < Tmprssiic <

Chr 5 (NC_000071.7)

Figure 443: STAP1.pdf

STAP1.txt

Synteny analysis of STAP1

We analyzed the synteny of STAP1 across squamates and representative
outgroups. The STAP1 syntenic block is conserved in all examined
species. In the synteny plots, red blocks indicate the absence of
STAP1, green blocks mark its presence, light blue blocks represent
genes conserved across lineages, and light purple blocks denote
different flanking genes.

FLLLd
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Transcriptomic evidence Pogona vitticpes
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Figure 444: STAP1.png
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44 STOML3
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Important gene stats

STOML3_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

STOML3  33.55725191 50.6469 +/- 2.89453  3.69029 +/- 0.246395 76.4081 +/- 12.5648 Yes LOC110082937;L0C116519176;L0C132763676;
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Lastz Alignment evidence
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Figure 446: STOML3.FS_Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 447: STOML3.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 448: STOML3.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

FREM2, STOML3
complement C4
Chalona mydas <POSTN< | <TPCA<  <LOCI2246382 >UPMI>  >FREM2> |>LOCIO204486 <STOML3< | <PROSERL< >NHLRC3>
hr 1 (NC_057849.1)

Gallus gallus <POSTN<  <lOCII2S32821<  <TRPCA < >URM1>

> FREM2 > >can> <STOMI3<  <PROSER1<  >NHLRC3>
NC_052532.1
Podarcis muralis <posTN< <TRPCA< >URM1> SPREM2> | <STOMI3<  <PROSERL<  >NHLRC3>
hr 17 (NC_041328.1) Chr 8 (NC_041319.1) Chr 1(NC_0413 Chr 3 (NC_041314.1)
Anolis carolenesis <posTN< <TRPCA< >URM1> SFREM2> | <STOMI3<  <PROSERL< >NHLRC3> #PROSER1 and # NHLRC3 are prosent on the same chromosome but many genes apart
NW_026943819.1 (unplaced) Chr 1(NC_085841.1)
Pogona vitticeps <posTN< <TRPCA< >URM1> SPREM2> | <STOMI3<  <PROSERl<  >NHLRC3> #PROSER1 and # NHLRC3 are present on the same chromosome but many genes apart
Chr2 (NC_132823.1) Chr 8 (NC_132829.1) Chr 1(NC_132822.1)

Crotalus tigris <posTN< <TRPCA< >URM1> SFREM2> | <STOMI3<  <PROSERL<  >NHLRC3>
NW_024097978. NW_024100094. NW_024100466.1 (unplaced) NW_024096970. NW_024097046.1 (unplaced)

Ornithorhynchus anatinus <posTN< <TRPCA< >URM1> SFREM2> > LOCTIA80567!< STOML3 <  >LOC114805871> NHLRC3 >

<PROSER <
Chr 20 (NC_041747.1)

<posTN< <TRRCA< >URM1> SFREM2> | <STOMI3<
NC_000013.11

<PROSERL<  >NHLRC3>

Mus musculus

<POSTN <TRRCa< SURMI>  <Gm373S<  >FREM2Z> | <STOMU3<
Chr 3 (NC_000069.7)

<PROSERL<  >NHIRC3>

Figure 449: STOML3.pdf
STOML3.txt

Synteny analysis of STOML3

The syntenic genes for STOML3 are located on multiple chromosomes,
— indicating an interchromosomal rearrangement. Additionally, one of

< the flanking genes also shows evidence of an intrachromosomal
— rearrangement.

In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
< blocks denote instances where a different flanking gene is present.
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Assembly verification Evidence
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Figure 450: SUV39H2:NW_024097278.1:1718837-1760364.pdf
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Figure 451: SUV39H2:NC_041321.1:2538351-2568423.pdf
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Figure 452: SUV39H2:NC_132826.1:90806475-90844870.pdf
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Important gene stats

SUV39H2_ Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

SUV39H2  23.98473282 42,617 +/- 2.81379  3.95263 +/- 0.471771 81.6558 +/- 11.6191 Yes SUV39H1;
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Intergenic distance phylogenetic signal evidence
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Figure 453: Heatmap_of_deletion_plot.png
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Figure 454: Phylogenetic_signal_of_deletion_plot.png

SUV39H2_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

SUV39H2 152 14 138 5 0.358558638568558 0.962883433935198
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Figure 455: Heatmap_of_deletion_plot.png
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Figure 456: Phylogenetic_signal_of_deletion_plot.png

SUV39H2_ pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

SUV39H2 152 14 138 5 0.358558638568558 0.962883433935198
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Lastz Alignment evidence
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Figure 457: SUV39H2.FS_ Exonic.Final.Gallus_gallus.21_ genes_ alluvial.pdf
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Figure 458: SUV39H2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 459:
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SUV39H2.combined.mafft.aln.highlighted.pdf
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Synte

nic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

SUV39H2.txt

Synteny analysis of
We analyzed the synteny of SUV39H2 across squamates and representative
The SUV39H2 syntenic block is mostly conserved,
In the synteny plots,
green blocks mark its presence,
light blue blocks represent genes conserved across lineages,

FLLLd

outgroups.

minor variations in some lineages.

<FAM107B <  <CDNF < > HSPA14 >

< FRMD4A < <FAM1078 < > HSPA14 >

Translation initiation factor IF-2-like

< FRMD4A < < LOC11460549! < CDNF < >HSPA14 >
< FRMD4A < <FAM107B< < CDNF < >HSPA14 >
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< CDNF < > HSPA14 >
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< CDNF < > MSANTD7 > > HSPA14 >

SUV39H2

>SUV39H2 > < DCLRELC <
Chr 1 (NC_057849.1)
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Chr 1 (NC_052532.1)

>SUV39H2 > < DCLRELC <
Chr 10 (NC_041321.1)
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Chr 5 (NC_085845.1)
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Figure 460: SUV39H2.pdf
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light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024100509.1: 2,871,764-2,996,047

Figure 463: TBC1D14:NW_024100509.1:2871764-2996047.pdf
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Podarcis_muralis-PacBio
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Figure 464: TBC1D14:NC_041318.1:89057864-89121196.pdf
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Pogona_ vitticeps-Nanopore

NC_132825.1: 135,780,461-135,871,112

Figure 465: TBC1D14:NC_132825.1:135780461-135871112.pdf
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Important gene stats

TBC1D14_ Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

TBC1D14 2297718631 50.496 /- 5.69818 3.84368 +/- 0.331527 70.0982 +/- 12.6112 Yes Na
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Intergenic distance phylogenetic signal evidence
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Figure 466: Heatmap_of_deletion_plot.png
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Figure 467: Phylogenetic_signal_of_deletion_plot.png

TBC1D14_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

TBC1D14 119 13 106 5 1 0.99999999999995
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Figure 468: Heatmap_of_deletion_plot.png
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Lastz Alignment evidence
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Figure 470: TBC1D14.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 471: TBC1D14.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Figure 473: TBC1D14.pdf

Synteny analysis of TBC1D14
We analyzed the synteny of TBC1D14 across squamates and representative
The TBC1D14 syntenic block is mostly conserved, with

FLLLd

outgroups.

minor variations in some lineages.

indicate the absence of TBC1D14,
light blue blocks represent genes conserved across lineages, and
light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Assembly verification Evidence

Crotalus__tigris-PacBio

E———

NW_024096820.1: 949,406-1,050,331

@

Figure 476: TMEM273:NW_024096820.1:949406-1050331.pdf
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Podarcis_muralis-PacBio

NC_041316.1: 10,408,626-10,585,455
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Figure 477: TMEM273:NC_041316.1:10408626-10585455.pdf

586



Pogona_ vitticeps-Nanopore

Figure 478: TMEM273:NC_132824.1:152244503-152431315.pdf
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Important gene stats

TMEM273_Important_stats.tsv

Gene Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )  Closest paralog (recovered using I1Q-TREE)

TMEM273 12.87878788 47.8148 +/- 6.95776  3.73348 +/- 0.478687 40.081 +/- 12.3672 No Na
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Intergenic distance phylogenetic signal evidence
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Figure 479: Heatmap_of_deletion_plot.png
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Figure 480: Phylogenetic_signal_of_deletion_plot.png

TMEM273_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_ Pval
TMEM273 217 16 201 5 0.0183089682029667 0.999999999999977
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Figure 481: Heatmap_of_deletion_plot.png
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Figure 482: Phylogenetic_signal_of_deletion_plot.png

TMEM273_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
TMEM273 217 16 201 5 0.0183089682029667 0.999999999999977
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Syntenic evidence

Chelonia mydas

Gallus gallus

Podarcis muralis

Anolis carolenesis

Pogona vitticeps

Crotalus tigris

Ornithorhynchus anatinus

Homo sapiens

Mus musculus

TMEM273.txt

Synteny analysis of

C100rf128/TMEM273
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > < WDFY4 <
Chr 7 (NC_057853.1)
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > < WDFY4 <
Chr 6 (NC_052537.1)
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > < WDFY4 like <
Chr 5 (NC_041316.1)
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > < mapk8 <
Chr 3 (NC_085843.1)
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > <WDFY4 <
Chr 3 (NC_132824.1)
d iched FHL2-i ing protein-lk
> ERCC6 > >DRGX>  <LOC12030995 >Cl00rf128>  >VSTM4> <WDFY4<  <HHAT <
NW_024096820.1 (unplaced)
> ERCC6 > > DRGX > < C100rf71 < >C100rf128 > >VSTM4 > > LRRC18 > <WDFY4 <
Chr 3 (NC_041730.1)
> ERCC6 > >10C112532694 > > DRGX > < C100rf71 < >C100rf128 > > FAM1708B > >VSTM4 > >LRRC18 >
Chr 10 (NC_000010.11)
> ERCC6 > >DRGX>  <3425401B19Ri >Cl00rf128>  >VSTMA4> > LRRC18 > <WDFY4 <

Chr 14 (NC_000080.7)

Figure 483: TMEM273.pdf

TMEM273

<WDFY4 <

We analyzed the synteny of TMEM273 across squamates and representative

FLLLd

outgroups.

minor variations in some lineages.
indicate the absence of TMEM273,
light blue blocks represent genes conserved across lineages,

The TMEM273 syntenic block is mostly conserved,

In the synteny plots,

light purple blocks denote different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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48 TNIP2
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Important gene stats

TNIP2_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

TNIP2  3.350649351 57.8278 +/- 7.3046  4.42899 +/- 0.586119 60.6134 +/- 14.6202 No Na
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Lastz Alignment evidence
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Figure 486: TNIP2.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 487: TNIP2.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Tl
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Figure 488: TNIP2.combined.mafft.aln.highlighted.pdf
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49 UNKL
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Important gene stats

UNKL_Important_stats.tsv

Gene  Genome Blast Coverage GC-Content (mean) ~ GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

UNKL  23.60606061 55.8052 +/- 9.46216 4.11594 +/- 0.540491 64.352 + /- 13.4657 Yes UNK;
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Intergenic distance phylogenetic signal evidence
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Figure 489: Heatmap_of_deletion_plot.png
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Figure 490: Phylogenetic_signal_of_deletion_plot.png

UNKL_pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

UNKL 207 16 191 3 1 0.999999999999225
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Figure 491: Heatmap_of_deletion_plot.png
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Figure 492: Phylogenetic_signal_of_deletion_plot.png

UNKL_pvals_summary.tsv

Gene  Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

UNKL 207 16 191 3 1 0.999999999999225
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Lastz Alignment evidence
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Figure 493: UNKL.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 494: UNKL.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree
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Syntenic evidence

Chelonia mydas <TSR3< >GNPTG>  >Cl4H160rf91>  >UNKL>  ## Chromosome end
Chr 10 (NC_051250.2)
Gallus gallus <TSR3< >GNPTG>  >Cl4H160rf9l>  >UNKL> > BMERB1 > <MARF1 < >NDE1 >

Chr 14 (NC_052545.1)

Cl6orf45-like von Willebrand factor (WWF) type D domain
Podarcis muralis >KCTD5>  >UBE2l > >GNPTG > SUNKL>  >LOC11458444i <MARF1<  <LOC11458444 < ABCCE <
Chr 14 (NC_041325.1) #4# Chr 14 (NC_041325.1) #4# ## same chromosome but far off
Anolis carolenesis >UBE2I > <TSR3< >GNPTG > >UNKL> >BMERBL > <MARF1<  <ABCC6 < #it same chromosome but far off
NW_026943824.1 (unplaced) ## NW_026943824.1 (unplaced) ##

chromosome end |
Pogona vitticeps >UBE2I > <TsR3< >GNPTG > > UNKL> > BMERB1 > <MARFL<  <LOC140702531 < ## Same chromosome but BmerB1 flank present on opposite side
Chr 13 (NC_132834.1)

wWD
Crotalus tigris >UBE2I > <TSR3 < >GNPTG > >UNKL> >BMERBL > <MARF1<  <LOC120315652 <
NW_024097152.1 (unplaced) NW_024097414.1 (unplaced)
Ornithorhynchus anatinus >PTX4> >CLCN7 > <PERCC1<  >Cl4HI6orf91>  >UNKL> >TsR3> <BAMPI< < UBE2I<
Chr 21 (NC_041748.1)
Homo sapiens >CCDCI54> | <PERCCI< >uaccs > >UNKL> <GNPTG < >TsR3 > <BAIAP3 <
Chr 16 (NC_000016.10)
Mus musculus >CCDC154 > <PERCC1 < >uqcea > > UNKL > <GNPTG < >TSR3 > <BAIAP3 <

Chr 17 (NC_000083.7)

Figure 496: UNKL.pdf

UNKL.txt

Synteny analysis of UNKL

The UNKL syntenic block, which is relatively conserved in outgroups has
— undergone significant rearrangements in squamates. In lizard species
< such as

Podarcis muralis and Anolis carolinensis, the block has been transposed to
<~ a distant location on the same chromosome.

The rearrangement is more complex in the lizard Pogona vitticeps, which
shows evidence of an inversion, with a flanking gene appearing on
the opposite side of the chromosome. In the snake Crotalus tigris,
the synteny is even more disrupted, with the gene block fragmented
across at least two different unplaced scaffolds.

AU
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In the synteny plots, red blocks indicate the absence of the target gene,
— while green blocks mark its presence. Light blue blocks represent
— flanking genes that are conserved across lineages, and light purple
> blocks denote instances where a different flanking gene is present.
<~ A bright yellow color indicates a change in the gene’s orientation.
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50 UTS2B
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024098284.1: 714,450-836,267

Figure 497: UTS2B:NW_024098284.1:714450-836267.pdf
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Podarcis_muralis-PacBio

NC_041316.1: 96,613,255-96,787,229

E3 E2Ta—— 56 Bom 30 56 5a E3E

Figure 498: UTS2B:NC_041316.1:96613255-96787229.pdf
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Pogona_ vitticeps-Nanopore

NC_132824.1: 273,103,737-273,329,574

Figure 499: UTS2B:NC_132824.1:273103737-273329574.pdf
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Important gene stats

UTS2B__Important__stats.tsv

Gene Genome Blast Coverage

GC-Content (mean)  GC-Stretch (mean)
UTS2B  8.763636364

Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl )
44.2954 + /- 5.49736 3.43598 +/- 0.268995 59.0309 +/- 11.663

Closest paralog (recovered using IQ-TREE)
No

Na
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Intergenic distance phylogenetic signal evidence
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Figure 500: Heatmap_of_deletion_plot.png

617



Intact
-
|

logistic_MPLE
Intercept = 1.98
Slope = 0
p = 0.999436660732608
n= 200
2]
>
g
2]
Q
c
(5]
o
Q
3
5 logistic_1G10
Intercept = -1.89
Slope = 0.69
p = 0.0752427845674641
n= 200
]
20 temme @
—
T 1 T 1 T 1
0 20 40 60 80 100
) ) ) CCDC50_OSTN
Relative distance (in %): x 100
FGF12_CCDC50 + CCDC50_OSTN + OSTN_GMNC
Figure 501: Phylogenetic_signal_of_deletion_plot.png
UTS2B_ pvals_summary.tsv
MPLE_Pval

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval

UTS2B 200

10 190 0 0.0752427845674641

0.999436660732608
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UTS2B_ pvals_summary.tsv
Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval
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Lastz Alignment evidence
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Figure 504: UTS2B.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf

621



Anolis_carolinensis
Anol

sagrei
Eublepharis_macularius
Euleptes_europaea 08
Laticauda_laticaudata

Naja_naja

Notechis_scutatus
Podarcis_muralis 06
Podarcis_raffonei
Pogona_vitticeps_zw
Pogona_vitticeps_zz
Pseudonaja_textilis 04
Rhineura_floridana
Salvator_merianae

0.2

o I

p
Q
Q
2
IS
IS
[
=
=
@
£
2

B6STTSLTOTO0T

Figure 505: UTS2B.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Syntenic evidence

uUTS2B

Chelonia mydas >MB21D2 > >FGF12 > < CCDCS0 < > UTS28 > >OSTN > >GMNC > <IL1RAP <
Chr 9 (NC_057855.1)

Gallus gallus >MB21D2 > >FGF12> < CCDCS0 < >UTS28 > >OSTN > >GMNC > <IL1RAP <
NC_052540.1
Podarcis muralis >MB21D2 > > FGF12 > <CCDCS0 < >UTS28>  <OSTN < >GMNC > <ILIRAP <

Chr 5 (NC_041316.1)

transmembrane protein 207
Anolis carolenesis > IL1RAP > >MB21D2 > >FGF12 > >UTS2B > < IL1RAP < >10C103282167 > <cldn16 <
Chr 3 (NC_085843.1)

Pogona vitticeps >MB21D2 > >FGF12> < CCDCS0 < >UTS28 > >0STN > >GMNC > <ILIRAP <
NC_132824.1
Crotalus tigris < CCDCS0 < >UTS28 > <OSTN < >GMNC > <ILIRAP <

NW_024098284.1 (unplaced)

Ornithorhynchus anatinus >MB21D2 > >FGF12 > < CCDCS0 < > UTS2B > >OSTN > >GMNC > < IL1RAP <
Chr 7 (NC_041734.1)

Homo sapiens >MB21D2 > >FGF12 > <PYDC2< < CCDCS0 < >UTS28 > >OSTN > >GMNC > <ILIRAP <
NC_000003.12

Mus musculus >MB21D2 > >FGF12> < CCDCS0 < >UTS28 > >0STN > >GMNC > <ILIRAP <
Chr 16 (NC_000082.7)

Figure 506: UTS2B.pdf

UTS2B.txt

Synteny analysis of UTS2B

We analyzed the synteny of UTS2B across squamates and representative
outgroups. The UTS2B syntenic block is conserved in all examined
species; however, the orientation of the flanking gene O0STN is
altered in Podarcis muralis and Crotalus tigris. In the synteny
plots, red blocks indicate the absence of UTS2B, green blocks mark
its presence, light blue blocks represent genes conserved across
lineages, and light purple blocks denote different flanking genes.

TLLLL L

623



Transcriptomic evidence Pogona vitticpes
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51 WNT2

626



Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096673.1: 126,261-206,555

Figure 509: WNT2:NW_024096673.1:126261-206555.pdf
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Podarcis_muralis-PacBio

NC_041321.1: 20,165,160-20,315,968

20 Tom 2052y, [ —— 205 205 2050w

Figure 510: WNT2:NC_041321.1:20165160-20315968. pdf
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Pogona_ vitticeps-Nanopore

NC_132826.1: 66,791,208-66,997,361

[ wh I oo o ah e il lv.m e oo 1

Figure 511: WNT2:NC_132826.1:66791208-66997361.pdf
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Important gene stats

WNT2_Important__stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

WNT2 72.12547529 56.9025 +/- 4.12475 4.06383 +/- 0.369824  79.3658 + /- 12.1512 Yes Anolis_sagrei. SRR30050337.blast;Pogona_vitticeps. ERR409938. blast; WNT2B;
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Intergenic distance phylogenetic signal evidence
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Figure 513: Phylogenetic_signal_of_deletion_plot.png

WNT2_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count 1G10_Pval MPLE_Pval

WNT2 163 14 149 5 1 0.999999999999937
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Figure 515: Phylogenetic_signal_of_deletion_plot.png

WNT2_pvals_summary.tsv

Gene Total_Species Squamates Non_Squamates Sig_Pvals_Count [1G10_Pval MPLE_Pval

WNT2 163 14 149 5 1 0.999999999999937
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Lastz Alignment evidence
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Figure 516: WNT2.FS_ Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Figure 517: WNT2.FS_ Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

Figure 518: WNT2.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

WNT2

Chelonia mydas >CTTNBP2 > <CFTR< > ASZ1> >WNT2 > <ST7< < CAPZA2 < <MET <
Chr 1 (NC_057849.1)

Gallus gallus >CTTNBP2 > <CFTR< >ASZ1> >WNT2 > <ST7< < CAPZA2 < <MET <
NC_052532.1
Podarcis muralis >CTTNBP2 > <CFTR < >AS71> >WNT2 > <ST7< <CAPZA2 < <MET<

Chr 10 (NC_041321.1)

Anolis carolenesis >CTTNBP2 > <CFTR < > ASZ1> >WNT2 > <ST7< < CAPZA2 < <MET <
Chr 5 (NC_085845.1)

Pogona vitticeps >CTTNBP2 > <CFTR< >ASZ1> >WNT2 > <ST7< <CAPZA2 < <MET <
Chr 5 (NC_132826.1)

cystic fibrosis transmembrane conductance regulato <517 <
Crotalus tigris < LOC12030802 >ASZ1> >WNT2 > <10C120308022 <
NW_024096673.1 (unplaced)

Ornithorhynchus anatinus >CTTNBP2 > <CFTR< >ASZ1> >WNT2 > <ST7< <CAPZA2 < <MET <
Chr 10 (NC_041737.1)

Homo sapiens >CTTNBP2 > <CFTR < >ASZ1> >WNT2 > <ST7< <CAPZA2 < <MET <
NC_000007.14

Mus musculus >CTTNBP2 > <CFTR< >ASZ1> >WNT2 > <ST7< <CAPZA2 < <MET <
Chr 6 (NC_000072.7)

Figure 519: WNT2.pdf

WNT2.txt

Synteny analysis of WNT2

We analyzed the synteny of WNT2 across squamates and representative
outgroups. The WNT2 syntenic block is conserved in all examined
species. In the synteny plots, red blocks indicate the absence of
WNT2, green blocks mark its presence, light blue blocks represent
genes conserved across lineages, and light purple blocks denote
different flanking genes.

FLLLd
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Transcriptomic evidence Pogona vitticpes
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52 YBX3
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Important gene stats

YBX3_Important__stats.tsv

Gene  Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean )  Paralogs status ( Ensembl )  Closest paralog (recovered using IQ-TREE)

YBX3 18.6490566 61.6475 +/- 3.35013  5.41117 +/- 0.616257 75.7669 +/- 16.9572 Yes YBXI;
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Lastz Alignment evidence
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Figure 522: YBX3.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Lastz gene tree
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Figure 525: YBX1_2_3.PRANK:.aln.contree.png
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Syntenic evidence

YBX3

killer cell lectin-like receptor subfamily F
C-type lectin don member 1 NKG2-D type Il it fecr2
Chelonia mydas >L0C10294802> LOC11956731; > LOC12246624  >Y8X3> <SYCE3 < >STYK1>  <LOC11956524: > LOC102931567 >
Chr 1 (NC_057849.1)
trypsin I-P1-like trypsin I-P1-like isoform X1
Gallus gallus <TRBV6S<  >LOCI07049069> >LOCTG8817>  >YBX3> <sYCE3< >STYKL>  <GABARAPLL<
Chr 1(NC_052532.1)

Podarcis muralis <WDR3 < >GDAP2> < TENTSC< >DUSP12>  >ADGRL3> >VBX3 > <SYCE3< >KPNA1>
Chr 17 (NC_041328.1)
negative elongation factor B-like
Lacerta agils <WDR3 < >GDAP2> < TENTSC< >DUSP12>  >ADGRL3> >Y8X3 > <sYCE3 < >STYKL>  <FBXO40<  <LOC11706102 > KPNAT >
Chr 16 (NC_046327.1)
adhesion G protein-coupled recep!  zinc finger MYM-ype protein 1

Anolis carolenesis <trip10 < <LOC13420713.> ADGRL3 >  <LOC10328123]  >YBX3> <SWCEB<  <FBXO40<  >KPNAT>
Chr 2 (NC_085842.1)

Pogona vitticeps <WDR3 < >GDAP2> < TENTSC< >DUSP12>  >ADGRL3> >YBX3 > <SYCE3<  <FBXO40<  >KPNA1>
Chr 2 (NC_132823.1)
importin subunit alpha-5

Crotalus tigris <WDR3 < >GDAP2> < TENTSC< >DUSP12>  >ADGRL3> >V8X3 > <SYCE3<  <FBXO40< > LOC120298752 >
NW_024100400.1 (unplaced)

Killer cell lectin-lit C-type lectin domain family 2 member L-like Kiler cell lectin-{it natural Killer cells antigen CD94-like
Ornithorhynchus anatinus >LOC10316520(<LOC114817941 < LOC1206  >YBX3> >STYKL>  >LOC11481793; < LOC114817955 <
Chr 17 (NC_041744.1)

Homo sapiens SPRRA>  >TASIRG,9,10 >  >TAS2R7>  <LOCI24902876<  >YBX3> >STYKL > >MAGOHB>  <EIF253B <
Chr 12 (NC_000012.12)

Mus musculus >Prbla> > Tas2r130, < 5430401F13RI  >YBX3> >STYKL > >MAGOHB>  >Klra2 >
Chr 6 (NC_000072.7)

Figure 526: YBX3.pdf

YBX3.txt

Synteny analysis of YBX3

The analysis of the YBX3 gene reveals a significant interchromosomal
rearrangement in squamates when compared to outgroup species 1like
turtles and birds.In the synteny plots, red blocks indicate the
absence of the target gene, while green blocks mark its presence.
Light blue blocks represent flanking genes that are conserved across
lineages, and light purple blocks denote instances where a
different flanking gene is present.
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Assembly verification Evidence

Crotalus__tigris-PacBio

NW_024096707.1: 1,473,638-1,973848.

i o — T - = - - | WHIITI “Unuuui‘l

Figure 527: ZNF438:NW_024096707.1:1473638-1973848.pdf
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Podarcis_muralis-PacBio

NC_041323.1: 19,930,498-20,280,509 E

1956w FCL T T T 205 20060 2000 200 EE) 2016Mm Z0Tom U]]]H]mm o 2053 20360 708

Figure 528: ZNF438:NC_041323.1:19930498-20280509.pdf
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Pogona_ vitticeps-Nanopore

NC_132827.1: 16,390,561-16,848,915

| IN N = | - - - - B 111 Y - B I -

Figure 529: ZNF438:NC_132827.1:16390561-16848915.pdf
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Important gene stats

ZNF438__Important__stats.tsv

Gene Genome Blast Coverage GC-Content (mean)  GC-Stretch (mean) Sequence identity with Human ortholog (mean ) Paralogs status ( Ensembl ) Closest paralog (recovered using IQ-TREE)

ZNF438 1.845454545 48.4148 + /- 7.16021  3.74957 +/- 0.33933  66.1018 +/- 11.7142 No Na
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Intergenic distance phylogenetic signal evidence
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Lastz Alignment evidence
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Figure 530: ZNF438.FS_Exonic.Final.Gallus_gallus.21_genes_ alluvial.pdf
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Anolis_carolinensis
Anolis_sagrei
Eublepharis_macularius
Euleptes_europaea 08
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Podarcis_muralis 06
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Pogona_vitticeps_zw
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Figure 531: ZNF438.FS_Exonic.Final.Gallus_gallus.21_genes_heatmap.pdf
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Lastz gene tree

P.vitticeps BLASTn ZNF438 1
49

G.gallus ZNF438 1

100

Gallus gallus ZNF438 XP 004939244 .2

~ |Gallus gallus ZNF438 XP 040549758.1

58
Gallus gallus ZNF438 XP 040549725.1

66

Gallus gallus ZNF438 XP 418576.2

Chelonia mydas ZNF438 XP 027682508.2

Chelonia mydas ZNF438 XP 037746867.1

Figure 532: ZNF438.combined.mafft.aln.highlighted.pdf
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Syntenic evidence

ZNF438

Chelonia mydas >KIFSB > > ARHGAP1 > <ZEB1< >NF438 > <sviL< <JCAD< <MTPAP <
Chr 2 (NC_057850.1)

Gallus gallus >KIFSB > > ARHGAP1 > <2EB1< >ZNF438 > <SVIL< <JCAD< <MTPAP < < MAP3K8 <
NC_052533.1
Podarcis muralis >KIFSB > >ARHGAP1>  LOC114607077 >LOC114607785> <ZEBl1< >ZNF438 > <SVIL< <JCAD< <MTPAP <

Chr 12 (NC_041323.1)

Anolis carolenesis >KIFSB > > ARHGAP1 > <ZEB1< >ZNF438 > <SVIL< <JCAD< <MTPAP <
Chr 6 (NC_085846.1)

Pogona vitticeps >KIFSB > >ARHGAP1>  >LOC110082878> <ZEB1< >ZNF438 > <SViL< <JCAD< <MTPAP <
chré(NC_132827.1)

Crotalus tigris >KIFSB > > ARHGAP1 > <ZEB1< >ZNF438 > <SVIL<
NW_024096707.1 (unplaced)

Ornithorhynchus anatinus >KIFSB > > ARHGAP1 > <ZEB1< >ZNF438 > <SVIL< <L0C120638788< <JCAD< <MTPAP < > MAP3K8 >
Chr 13 (NC_041740.1)

Homo sapiens > KIF5B > > ARHGAP1 > <ZEB1< >ZNF438 > <SVIL2P < <MAP3K8 < >MTPAP >
NC_000010.11

Mus musculus >KIF5B > > ARHGAP1 > <ZEB1< >ZNF438 > <SViL< <JCAD< <MTPAP <
Chr 18 (NC_000084.7)

Figure 533: ZNF438.pdf

ZNFA438.txt

Synteny analysis of ZNF438

We analyzed the synteny of ZNF438 across squamates and representative
outgroups. The ZNF438 syntenic block is conserved in all examined
species. In the synteny plots, red blocks indicate the absence of
ZNF438, green blocks mark its presence, light blue blocks represent
genes conserved across lineages, and light purple blocks denote
different flanking genes.
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Transcriptomic evidence Pogona vitticpes
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Figure 534: ZNF438.png
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Figure 535: ZNF438_Sashimi.png
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