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Figure S1. Sequencing of assembly gap in dog reference genome near telomeric breakpoint

of GSHPMD deletion. (a) A region of the reference dog X-chromosome is shown. The region

of the X-chromosome contained within the library BAC clone is highlighted in blue. The
assembly gap is shown in red. BAC, bacterial artificial chromosome. N, any nucleotide.

(b) Primers, depicted by arrows, that anneal outside opposite ends of the assembly gap were
used to PCR amplify across the assembly gap using the BAC clone as template. PCR products
are displayed on an agarose gel following electrophoresis. (¢) The gel-purified PCR product was
Sanger sequenced using the indicated primers, and overlapping reads were assembled into a
single contig. (d) Pustell matrix comparing the sequenced PCR product to the indicated region
of the dog X-chromosome reference sequence. Internal break in homology is expected and
represents the assembly gap in the dog reference sequence, which is depicted by a stretch of
red N’s.
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Figure S2. Investigation of breaks in homology between GSHPMD deletion-spanning
sequence and dog genome reference sequence. (a) Pustell matrix comparing deletion-
spanning sequence from GSHPMD to a region of the dog X-chromosome reference
sequence. Red box highlights a break in sequence homology near the telomeric breakpoint,
and a ClustalW alignment of the corresponding sequences is shown below. Red arrows
indicate three indels responsible for the observed lapse in homology. (b) Pustell matrix, with
reduced specificity parameters, depicting the presence of a TAAA tandem repeat present in
this region of the dog X-chromosome.
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Figure S3. An additional copy of the FTH1 gene is unique to the dog and is a processed pseudogene. (a) The two copies of the FTH1 gene
present in the dog genome are depicted as black arrows. Exons are indicted as grey arrows, and lines connecting exons indicate introns;
FTH1 on chromosome 11 has no introns. (b) ClustalW alignment of the CDS of each FTH1 gene showing 100% sequence homology. Only
a portion of the alignment is shown. (¢) FTH1 gene on chromosome 11 is depicted. A polyA signal and tail, hallmarks of mRNA transcripts,
are located 3’ of the gene. (d) ClustalW sequence alignment of dog FTHL loci identified through tBLASTn search. Dotted line indicates the
end of each respective locus, as designated by NCBI, except in the case of C1 and D2, where the dotted line indicates the end of exon 2.
PolyA signal is bolded, and downstream A-rich region is bracketed. Note tandem TAAA repeat in A-rich region.
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Figure S4. Schematic of filtering process of tBLASTn hits. The reference genomes of several
species were queried with the dog FTH1 peptide sequence using tBLASTn. The returned hits
from this search were filtered as indicated, with the goal of selecting for FTHL loci.
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Figure S5. Phylogenetic analysis of identified FTHL loci from tBLASTn search (expanded to additional species).
(a) Comparison of syntenic portion of dystrophin-containing chromosome from each species showing the grouping
of FTHL loci to four regions, labeled A, B, C, and D. The opossum and chicken lack FTHL loci in these regions.

Number of pseudogenes present in reach region is indicated in parenthesis.
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Figure S5. Phylogenetic analysis of identified FTHL loci from tBLASTn search (expanded to additional species).
(b) Phylogeny of identified FTHL loci. The human FTH1 CDS is used as an outgroup. Branches with values less
than 0.05 are not displayed. Tree-building parameters are provided as text in figure. CDS, coding DNA sequence.
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Figure S5. Phylogenetic analysis of identified FTHL loci from tBLASTn search (expanded to additional species).
(c) ClustalW multiple DNA sequence alignment of identified FTHL loci. Note sequence homology among FTHL
loci from all regions is unique to the dog.
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Figure S7. ClustalW sequence alignment of FTHL homologous regions
present on dog X-chromosome.
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Figure S8. Expanded ClustalW sequence alignment of FTHL
homologous regions present on dog X-chromosome.
Includes 3' TAAA tandem repeat.



X-Chromosome Anneaiing Region | Anneaiing PCR Results (Yes/No)
Sequence (5'-3") Start. °C) |Amplicon Size| WT-Male | GSHPMD-Male

1[TGGAGTCICATGGTGCITIGITEE FETETE TR

1 2[ToCcACAGAGAR 52387 D] 61 B v v
3 23500538 23560560

2 4 23500689 Bwor0] 62 m v v
24750338 24750358

3 24750557 2ars0s78] 63 2 v v
25530610 25530630

4 25530825 ss08a7] 62 2 v v
26154328 26150347

s ze1sa7ii 14730 59 4n3 v v
26172080 26172059

6 26172609 sewzaeas] e sey v v
Zo1a235 Zesa264

7 26104580 sewmases] 5o 55 v v
26150155 Ze150214

s 26150922 o] e 8 v v
26208168 26200187

s 26208574 sea0a0m] 59 525 v v
Ty zea1a2a1

0 26214897 seasr] e 656 v v
zea2a113 zea2a132

u 26224713 et so 62 v v
2632627 26232688

2 26233390 seassaos] 59 7 v v
26033453 26033512

P 26230369 seasaes0] e 558 v v
zea3s187 26235206

u 2635931 zeazsos0] 59 e v v
z636154 26036173

1 2636525 seasssu] 5o s v v
2637048 26237085

. 26237902 o] se a7 v v
26239551 26239570

u 26239826 zeaasass] 59 a5 v N
26201080 2621103

1s 2621953 seaisrs| 51 557 v N
2622082 262103

1 262a2661 sevzess] 51 oo v N
26224959 Zeaas0is

0 262a5535 seusssa] 6 ss6 v N
26aa775 26206757

u Y] seumi] s ses v N
26250951 26250974

n 26251835 seasiess| 57 s08 v N
26258800 26258823

P 26259338 seassael] 57 se2 v N
26267041 2626708

u z67431 sew7ast] 6 au v N
2633207 2evza26

s 2633843 szt 5o 656 v N
zeaaan1s 264z

® s67 pr s m v N
sesaaara 2esaassi

n 2esaasas sesaasar] 5o an v N
2oz 2ooaazss

» 2o6aa036 Joanss| e ses v N
Zeraanao Ze7aanss

» 2e7aasas sorasss| 57 a9 v N
Tr0asass ]

0 073 monal s a v N
27350933 27350954

1 7351345 st ss s v N
50252 650273

2 Tres113s mesnn| s ses v N
756703 7567055

n 567454 msean| s a0 v N
28204529]  2m2aa950]

x a8aas72s masr] s s v N
28307381 28307200

s 28307723 w02 5o se2 v N
s368|  2sa0s3sr|

= amaoeres] aeaomrer] e a0 v N
28508380 28508459

) 28505085 Zms05001] 59 ses v N
2812511 2861253

= 28613007 Tmens026] 59 s16 v N
aea12182 28812201

» 2881300 amans0ss] e o v N
Zes10218 28910239

2 2510710 o] se s13 v N
25016674 25016655

@ 25016959 o] 57 350 v N
912473 2912033

@ 29019 ousos| e 565 v N
29024216 29024236

@ 292500 sasos0] e o5 v N
29326541 29326560

« 29327148 ames| st 62 v N
20632101 29630212

s 29633048 soz0ns| 55 o5 v N
29526906 29926927

s 29527576 aomarsss| 55 650 v N
0227121 30;a71aa|

) S0227644 sourens| ss s v N
50530637 S0530458

a S0s31022 Sosmo01| 56 ses v N
Sos26868 Soazsass

as 30827370 Soaamas| ss - v N
51534433 Sti3ass

50 31135070 sum0is| s o v N
51450263 S1as0282

s1 51450545 S1somea] 59 ey v N
Siss3028 Sis53088

52 31553565 Sisszses| s s v N
31653058 S1653077

s Siesamei|  amesw00| e s v N
Sus3e13 sussan

s Si7s3773 susws2] sy 380 v N
5114038 S1814059

ss Sis14605 S| s se7 v N
51035032 S1835051

56 51835750 Sms7es] 58 8 v N
Siss3178 S1853197

s 1853892 sssont] so s v N
S1854357 S1854376

se S1854932 Sasassl] 5o sss v N
S1a50072 S1850091

s S1as0641 Siassee0] 57 sey v N
S1a59222 S1as9244

o S1859760 Swsors] 5o s v N
S1800531 51860550

a S1861070 Sei0%2] e se2 v N
3isearol] 316472l

@ S1a65152 S| se on v N
S1867082 S1867301

& S1867961 EE e s00 v N
S1871007 S1871026

w S1871704 S se ns v v
S1872250 S172273

s S1872733 S7rss| e s05 v v
S1876053 S1a76076

s S1a76779 Sazeenl] 57 9 v v
186019 31886037

@ S18s6566 Siasesss] 5o sn0 v v
31501007 S1501027

s S101823 Ssoisas] e a7 v v
S1913179 S1913158

o S1913914 Sowea] e 55 v v
S2013281 S2013300

n S2013719 Saons7s] 5o s v v
S220473 Sa12a334

n Sauaa75 Samewr| e as v v
sz s23362

n Sz32a733 Sawrst] 5o a0 v v

26237845 se237873 P
» 51670309 S5z eas | seaass | W | mpleon

FEE Ze03803

n 2639821 seaasass] e 1487 N N

Sequencing

Figure S9. Detailed primer information. Primer numbers, sequences, annealing locations, annealing temperatures, expected
amplicon size, and amplification results are provided.




Data S1. Results from HMMER search of reference proteomes using exon 2 peptide
sequence of dog LOC612257 as query. Available as separate .txt file.

Data S2. tBLASTn output for all queried species. Each species is provided in a separate
sheet. Detailed information for each hit is provided, and hits remaining after each
filtering criteria was applied are indicated in separate columns. Available as separate
Xls file.



Figure tBLASTnN Hit Location NCBI NCBI
Region [Designation Species on X-Chromosome Orientation | Gene Symbol Gene Type NCBI Gene Description
Al H. sapiens 31071953 | 31071402 - FTHL17 protein coding ferritin, heavy polypeptide-like 17
Al P. troglodytes | 31285760 | 31285209 - FTHL17 protein coding ferritin, heavy polypeptide-like 17
A Al M. musculus | 85249677 | 85270291 + Fthl17a protein coding ferritin, heavy polypeptide-like 17, member A
Al C. familiaris | 26238702 | 26238481 - N.A.: region is within a genome assembly gap
Al F. catus 26476187 | 26475666 - FTHL17 protein coding ferritin, heavy polypeptide-like 17
Al S. scrofa 29274687 | 29275602 - FTHL17 protein coding ferritin, heavy polypeptide-like 17
Bl H. sapiens 34147040 | 34147516 + FTH1P14 pseudo ferritin, heavy polypeptide 1 pseudogene 14
Bl P. troglodytes| 34435114 | 34435590 + LOC473555 pseudo ferritin heavy polypeptide-like 17
B Bl C. familiaris | 29541841 | 29542399 + L0C102153989 pseudo ferritin, heavy polypeptide 1 pseudogene
Bl F. catus 29786714 | 29787235 + LOC101099617 pseudo ferritin heavy chain pseudogene
Bl S. scrofa 33806868 | 33807345 + LOC100156789 pseudo uncharacterized LOC100156789
C1l 37043556 | 37043023 - FTH1P18 protein coding ferritin, heavy polypeptide 1 pseudogene 18
C2 H. sapiens 37078401 | 37077851 - LOC442445 pseudo ferritin, heavy polypeptide-like 17 pseudogene
C1l 37523369 | 37522836 - FTH1P18 protein coding ferritin, heavy polypeptide 1 pseudogene 18
C2 P. troglodytes | 37558036 | 37557519 - LOC473865 pseudo ferritin heavy polypeptide-like 17
Cl 8962820 8962302 - Gmb5634 protein coding predicted gene 5634; also known as Fthl17L1
C C2 M. musculus | 8976404 8975886 - Gm14511 protein coding predicted gene 14511; also known as Fthl17L2
C3 8986586 8986071 - Gm14458 protein coding predicted gene 14458; also known as Fthl17L3
Cl C. familiaris | 31869618 | 31869060 - LOC612257 | protein coding ferritin heavy chain-like
Cl F. catus 32359520 | 32358999 - LOC101085694 pseudo ferritin heavy chain pseudogene
Cl 36502806 | 36502341 - LOC100624935 pseudo ferritin heavy chain-like
C2 S. scrofa 36562089 | 36561544 - LOC100624737 | protein coding ferritin heavy chain-like
D1 37441523 | 37442074 + LOC100420326 pseudo ferritin, heavy polypeptide 1 pseudogene
D2 H. sapiens 37492021 | 37492539 + FTH1P19 pseudo ferritin, heavy polypeptide 1 pseudogene 19
D3 37505334 | 37505854 + FTH1P27 pseudo ferritin, heavy polypeptide 1 pseudogene 27
D1 P. troglodytes| 37772599 | 37773090 + LOC737664 | protein coding ferritin heavy chain
D1 78470555 | 78470058 - Prrgl protein coding proline rich Gla (G-carboxyglutamic acid) 1
D2 9033647 9034162 + Fthl17 protein coding ferritin, heavy polypeptide-like 17
D3 9043736 9044239 + Gm14499 protein coding predicted gene 14499; also known as Fthl17L4
D4 M. musculus | 9063176 9063694 + Gm5635 protein coding predicted gene 5635; also known as Fthl17L5
D5 9080053 9080571 + Gm6826 pseudo predicted gene 6826; also known as Fthl17L6
D D6 9123467 9123979 + Gm5753 pseudo ferritin heavy chain 1 pseudogene
D1 32108753 | 32109313 + LOC100687930 pseudo ferritin, heavy polypeptide 1 pseudogene
D2 C. familiaris | 32205689 | 32206259 + FTH1P18 protein coding ferritin heavy chain-like
D3 32293541 | 32294101 + LOC612281 pseudo ferritin, heavy polypeptide 1 pseudogene
D1 32571487 | 32572008 + LOC102901113 | protein coding ferritin heavy chain-like
D2 F. catus 32650295 | 32650834 + L0C101082216 pseudo ferritin heavy chain pseudogene
D3 32724236 | 32724775 + L0C101082471 pseudo ferritin heavy chain pseudogene
D1 36440389 | 36440925 + LOC102167173 | protein coding ferritin heavy chain-like
D2 36839450 | 36839944 + LOC100623926 | protein coding | transmembrane gamma-carboxyglutamic acid protein 1-like
D3 S. scrofa 36922815 | 36923360 + LOC106506938 | protein coding leucine-rich repeat extensin-like protein 5
D4 37010756 | 37011292 + LOC100625618 | protein coding ferritin heavy chain-like

Table S1. Summary of returned tBLASTn hits from multiple species.




