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Figure S1. Sequence alignment of four horse BAC clones spanning the PAB: clones 178I7 
and 162K6 span PAB in the X chromosome (PAB-X) and clones 144B9 and 63H12 span PAB in 
the Y chromosome (PAB-Y). A region where all four clones share over 99% sequence identity 
corresponds to the PAR (green box). A SINE element at the PAB is shaded gray. The lower three 
lines of alignment (blue box) correspond to sex chromosome specific sequences where sequence 
similarity between PAB-X and PAB-Y BACs drops dramatically. Note that in both regions, 
sequences of the two PAB-X BACs and the two PAB-Y BACs are 100% identical. 
 
Figure S2. Pericentric inversion in the donkey X chromosome. Alignment dot plots (A) 
between EquCab3-X and TAMU_EquAsi2-X and (B) TAMU_EquCab4-X and 
TAMU_EquAsi2-X map the distal inversion breakpoint approximately to 31 Mb and the 
proximal breakpoint to approximately 49 Mb in the horse X chromosome. Note the reduced 
horse-donkey alignment accuracy in the proximal portion of the inversion (arrows), likely due to 
centromeres.  
 
Figure S3. PCR analysis of the horse and donkey PAB and the XKR3Y gene. (A) PCR results 
on gDNA of male and female donkeys and horses using end sequence primers of the two BAC 
clones that span PAB in the horse Y chromosome (Raudsepp and Chowdhary, 2008), and (B) 
PCR results on gDNA of male and female donkey and horses using primers specific for the three 
exons of the horse XKR3Y gene. 
 
Figure S4. Reverse transcriptase PCR on male (left) and female (right) somatic tissues, testis 
and ovary with horse XKR3Y exonic primers and their combinations showing that exons 1 and 2 
are male-specific and exon 3 (PAR) expressed in male and female somatic tissues. Isoforms 
comprised of exons 1 and 2 and exons 2 and 3 are exclusively expressed in testis. 
 
Figure S5. Mashmap alignment of regions surrounding DXZ4. EquCab3-DXZ4 (x-axis) and 
TAMU_EquCab4-DXZ4 (y-axis); a collapsed sequences in EquCab3-X are in pink box. 
 
Figure S6. Alignment dot plots of all TAMU_EquCab4 (y-axis) and EquCab3 (x-axis) 
autosomes; the alignments were done with Minimap2 function of D-Genies. 
 
Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsi1 (x-axis) 
autosomes; the alignments were done with Minimap2 function of D-Genies; detailed comments 
about assembly problems in EquAsi1 and corrections made in TAMU_EquAsi2 are listed in 
Table S7. 
 
Figure S8. Corrections in horse autosomal assembly for ECA18 (A) and ECA29 (B). (A-
left) Alignment of ECAnp4-18 (y-axis) to EquCab3-18 (x-axis). The red box marks the 
sequences present in EquCAb3-18 but not present in ECAnp4-18. (A-right) The missing region 
is present in EquCab3-18 viewed with the BAC clone tack. The red lines correspond to BACs 
which ends are discordantly mapped in this sequence indicating it may be assembled incorrectly. 
(B-left) Alignment of ECAnp4-29 (y- axis) to EquCab3-29 (x-axis). The red box marks the 
sequences present in EquCab3-29 but not present in ECAnp4-29. (B-right) The missing region is 
present in EquCab3-29 viewed with the BAC clone tack. The red lines correspond to BACs 
which ends are discordantly mapped in this sequence indicating it may be assembled incorrectly.  
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Figure S1. Sequence alignment of four horse BAC clones spanning the PAB: 
clones 178I7 and 162K6 span PAB in the X chromosome (PAB-X) and clones 
144B9 and 63H12 span PAB in the Y chromosome (PAB-Y). A region where all 
four clones share over 99% sequence identity corresponds to the PAR (green box). 
A SINE element  at the PAB is shaded gray.  The lower three lines of alignment 
(blue box) correspond to sex chromosome specific sequences where sequence 
similarity between  PAB-X and PAB-Y BACs  drops dramatically. Note that in 
both regions  sequences of the two PAB-X BACs and the two PAB-Y BACs are 
100% identical.
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Figure S2. Pericentric inversion in the donkey X chromosome. Alignment dot plots (A) between 
EquCab3-X and TAMU_EquAsi2-X and (B) TAMU_EquCab4-X and TAMU_EquAsi2-X map the distal 
inversion breakpoint approximately to 31 Mb and the proximal breakpoint to approximately 49 Mb in the 
horse X chromosome. Note the reduced horse-donkey alignment accuracy in the proximal portion of the 
inversion (arrows), likely due to centromeres. 
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Figure S3. PCR analysis of the horse and donkey PAB and the XKR3Y gene. (A) PCR 
results on gDNA of male and female donkeys and horses using end sequence primers of the 
two BAC clones that span PAB in the horse Y chromosome (Raudsepp and Chowdhary, 
2008), and (B) PCR results on gDNA of male and female donkey and horses using primers 
specific for the three exons of the horse XKR3Y gene.
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8: female horse1
9: male horse2
10: female horse2
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Figure S4. Reverse transcriptase PCR on 
male (left) and female (right) somatic 
tissues, testis and ovary using horse 
XKR3Y exonic primers and their 
combinations  showing that exons 1 and 
2 are male specific and exon 3 (PAR) 
expressed in male and female somatic 
tissues. Isoforms comprised of exons 1 
and 2 and exons 2 and 3 are exclusively 
expressed in testis.
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Figure S5. Mashmap alignment of regions surrounding DXZ4.
EquCab3-DXZ4 (x-axis) and TAMU_EquCab4-DXZ4 (y-axis); a 
collapsed sequences in EquCab3-X are in pink box.
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Figure S6. Alignment dot plots of all TAMU_EquCab4 (y-axis) and EquCab3 (x-axis) autosomes; the 
alignments were done with Minimap2 function of D-Genies.
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Figure S6. Alignment dot plots of all TAMU_EquCab4 (y-axis) and EquCab3 (x-axis) autosomes; the 
alignments were done with Minimap2 function of D-Genies.
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Figure S6. Alignment dot plots of all TAMU_EquCab4 (y-axis) and EquCab3 (x-axis) autosomes; the 
alignments were done with Minimap2 function of D-Genies.
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Figure S6. Alignment dot plots of all TAMU_EquCab4 (y-axis) and EquCab3 (x-axis) autosomes; the 
alignments were done with Minimap2 function of D-Genies.



Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsi1 (x-axis) autosomes; the alignments 
were done with Minimap2 function of D-Genies; detailed comments about assembly problems in EquAsi1 and 
corrections made in TAMU_EquAsi2 are listed in Table S7.
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Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsi1 (x-axis) autosomes; the alignments 
were done with Minimap2 function of D-Genies; detailed comments about assembly problems in EquAsi1 and 
corrections made in TAMU_EquAsi2 are listed in Table S7.



EAS19

TAM
U

_EquAsi2-19

EquAsi1-19

EAS20 EAS21

EAS22 EAS23 EAS24

TAM
U

_EquAsi2-20

EquAsi1-20
TAM

U
_EquAsi2-21

EquAsi1-21

TAM
U

_EquAsi2-22

EquAsi1-22
TAM

U
_EquAsi2-23

TAM
U

_EquAsi2-24

EquAsi-24

EAS25 EAS26 EAS27

TAM
U

_EquAsi2-25
EquAsi1-25

TAM
U

_EquAsi2-26

TAM
U

_EquAsi2-27

EquAsi1-27EquAsi1-26

EquAsi1-23

Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsi1 (x-axis) autosomes; the alignments 
were done with Minimap2 function of D-Genies; detailed comments about assembly problems in EquAsi1 and 
corrections made in TAMU_EquAsi2 are listed in Table S7.
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Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsi1 (x-axis) autosomes; the alignments 
were done with Minimap2 function of D-Genies; detailed comments about assembly problems in EquAsi1 and 
corrections made in TAMU_EquAsi2 are listed in Table S7.



Figure S8. Corrections in horse autosomal assembly for ECA18 (A) and ECA29 (B). (A-left) 
Alignment of ECAnp4-18 (y-axis) to EquCab3-18 (x-axis). The red box marks the sequences present 
in EquCAb3-18 but not present in ECAnp4-18. (A-right) The missing region is present in EquCab3-
18 viewed with the BAC clone tack. The red lines correspond to BACs which ends are discordantly 
mapped in this sequence indicating it may be assembled incorrectly. (B-left) Alignment of ECAnp4-
29 (y- axis) to EquCab3-29 (x-axis). The red box marks the sequences present in EquCab3-29 but
not present in ECAnp4-29. (B-right) The missing region is present in EquCab3-29 viewed with the 
BAC clone tack. The red lines correspond to BACs which ends are discordantly mapped in this 
sequence indicating it may be assembled incorrectly. 
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