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Figure S1. Sequence alignment of four horse BAC clones spanning the PAB: clones 17817
and 162K 6 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 SS5. 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 Minimap?2 function of D-Genies.

Figure S7. Alignment dot plots of all TAMU_EquAsi2 (y-axis) and EquAsil (x-axis)
autosomes; the alignments were done with Minimap?2 function of D-Genies; detailed comments

about assembly problems in EquAsil and corrections made in TAMU_EquAsi?2 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 EQuCADb3-18 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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178I7 PRB-X-- -~ - TACAGTATCTGITTIGACTTTARGARAGATATTRAARATATRARACRAATTCAARCARTGAGT
1eZ2Ee PRB-X------- TACAGTATCTGITIGACTTTARGARAGATATTRAARATATRARACRATTCRAARCARTGAGT
144BS PRB-Y ------- TACAGTATCTGITIGACTTTARGARACGATATTAARATATRARATRATT CAARCARTGAGT
63H1Z PRB-Y------- TACAGTATCTGTTTGACT TTRAAGARACGATATTAARATATRAARATAATT CAARCARTGAGT
17817 PRAB-X------- CAATTGTGTCRAACAR AL AR TALCAAGCETTTTARARA AR ARG - TCTC TECAAGT TGAGC
lez KE:PAE—X """" CAATTGIGTCRACAR AL AR TALCARGCCTTTTARARA AR ARG -TCTCTECRAGTTGAGC
144BS PRB-Y------- CRAATTGTGTCRACARRALAGTARCARAGCGTTTARRARA AR AGTCTCTC TEGCRAGT TRARC
B3H1Z PRB-Y ------- CAATTGTGTCRACAR AL AGTALCAAGC T TTARARARA AR AGTCTCTC TECAAGT TRARC
17817 FRB-X------- TCATCATT TGEAGAR AT TCTACTARACTATACT TTGCTARATTATTTAACTATACARANN
leZEe FRB-X----- - TCATCATTTGGRAGARRTTCTACTARACTATACTTTGCTARATTATTTAACTATACARALD
144B% PRB-Y ------- TCATCATTTGGAGARATTCTACTARACTATACTTTGCTARATCATTTAACTATACARALD
63H12:PAB—Y """" TCATCATT TGEAGAR AT TCTACTARACTATACT TTGCTARATCATTTAACTATACARANN
178I7 PRB-X------- TR TR L R CRL R R CL AR TATAR TETCTATATATTAACTICTTCCATGAGC TTGACAG
1e2Ee PRB-X------- TR TR L CRL R R CL AL TATAR TETCTATATATTAACTIC TTCCATGAGC TTGRACAG
144BS PRB-Y------- TARTRARRL AR CRL R R CR AR TATAR TEGACTATATATTAACTTC TTCCETEGAGC TT GRCAG
B3H1Z PRB-Y ------- TAATA AL AL CA L R RO AL TATAR TEACTATATATTAACTTC TT CCETEAGC TT GACAG
178I7 PRB-X------- TG TTTARGTATCTGRARTCGTATCARACTCATATAATTCACRAGTTTATARATAGTTATT
162F6 PRB-X------- TGTTTTARGTATCTGRARTGTATCARACTCATATAATT CACRAGTTTATARATAGTTATT
144B8 PRB-Y ------- TETTT TAAGTATC TGAAA TGTAT CARACTCATATAATT CACRAGT TTATAARTAGTTATT
63H1Z PRB-Y------- TETTTTAAGTATCTGAAATGTATCARACTCATATAATT CACRAGTTTATAAATAGTTATT
178I7 PRB-X-- -~ - ATATCITTCCCRCT TCRGACATAR GRAR AR CTARA ARGTTTATCARRLRTTATTTAGTTC
leZFe BRB-X------- ATATCTTTCCCRCT TCRACACATAR CGAR AR CTARA ARG TTTATCARRARTTATTTAGTTC
144 BQ':PAB—Y """" AT AT T T T AT T TR G CAT AR CAR AR TEA AN ARG TTTATCARRARTTGTTTAGTTG
83H1Z PRB-Y------- ATATTITTCCCATT TCR G CAT AR AR AR TEA AR ARG TTTATCARRARTTGTTTAGTTIC
T —————mSm—D—hNNN—NSnB—8—58hiii—i————i————
178I7 PRB-X----- - -G-——————CGRITCICGCICRAAGATCGCACTCTGAGCAGRCCTTC——RRCTCACCTC——CTC
162FK6 PRB-X----- - -G-——————CGRTTCTCGTCRAGATGGCACTGTGAGCAGRCGTTG——RACTCACCTC——CTC
144B8 PRB-Y ------- CTAAGAGA AL CACTEACTATACRAGTEGC TETCTACACGATTCTE TTARTACARTTETACTE
63H1Z PRB-Y------- CTAAGACA AL CACTEACTATACRAGTEC TETCTACACGATTCTE TTARATACARTTETACTE
17817 PRB-X------- CCRCARACACRACCAGETTACAACAATTTTAGGAR——GARTGECCCTGEATTGRRARACTG
162F6_PRB-X------- CCRACARACACRACCAGETTACARCAATTTTAGEAR ——CARTGECCCTEEATTEARRACTE
144B8 PRB-Y------- CTTCTAATGC TAT A AGC TEETETEACT TTATA AR TAGARTTACTARGARTTACATARLR
63H1Z FRB-Y------- CITCTAATGC TATGARGC TEETGTGACT TTATAARTAGARTTACTARGAATTACATALLR
178I7 PRB-X------- AR CTGCATRAR AL AR CCCCCACRACAR ACGEACACTCCTCGATCGRRAGCAGARGARAGGCR
1le2 KE:PAB—K """" AAALCTGEATAANAAGCGARCCCCCACARCAR AGEACACST CCTEGATGARAGCAGARGAGGCA
144BS PRB-Y ----- - RAGRAAGTCAGARGTCARACTCCATAT - —ATGEAGTTCACARA CATRARCTTACTTITACR
63H1Z PRB-Y------- RAGRAACGTCAGARGTCARACTCCATAT-—ATCGEACGTICACARACATRARCTTACTTITACR

Figure S1. Sequence alignment of four horse BAC clones spanning the PAB:
clones 17817 and 162K 6 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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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.

¥ZXa-yaednb3 NNVL



936M  1124M  131.1M  149.8M 168.5M

37.5M  562M  749M

187 M

219M  329M  438M  548M  658M  767M  877M  986M

mm

203M  30.5M  406M  508M  60.9M  71.1M  812M  914M

10.2M

'ECAT1

'ECA4

'ECA7

I
10.1M 202M

|
18.8M 3TTM

|
10.9M 21.9M

EquCab3-1

| | |

75.3M 94.1M M3IM

EquCab3-4

| | |

438M 54.7M 65.7M

EquCab3-7

| | |

403M  504M  605M

9%6.6M  108.6M

I-¥qeonb3 NIAV.L
241M  362M  483M  604M  724M  845M

1221M

v-vaeonba NINVL
194M  294M  389M  486M  58.3M 68 M TIM  874M

97M

L-vqeonb3 NINVL
19.3M 29M 387M  483M 58 M 67.7M  T1.3M 8T M

97M

EquCab3-2

y =
>

J =
c

m

- o
c

(2

- Q
T

Y

] N

12‘1M ZA‘GM 36‘4M 48[5M 60‘7M 7Z‘BM 84‘9M 97‘|M WUQ‘ZM
EquCab3-5

) =
>

J =
=

m

. o
c

(2

- / %
. 5

J /. &

| | | | | | | | |
97TM 19.4M 2M 3BIM 484M 58.1M 67.7M 774M 87.1M

EquCab3-8

'ECA8

g-Fqeonba NINVL

86M  172M  25TM  343M
\

| | | | |
98M 19.5M  293M 39M 488M  585M  68.3M T81M  87.8M

EquCab3-3

'ECA3

359M  479M  599M  71.9M  839M  958M  107.8M
I | | | | |
€-vqeonb3a nIAVL

UM

12M

| | | | | | | | |
121M 243M 364M 485M 60.7M 728M 84.9M 971M  109.2M

EquCab3-6

'ECA6

614M  702M  789M
| [

526 M
|

NtM 17‘5M 25‘3M 35‘1M 43‘9M
9-yqeonb3a NIVL

| | | I | |
87M 17.4M 262M 349M 436M 52.3M 61.1M 698 M 785M

EquCab3-9

_ECA9

N 3

=1 =

z Ic

= m

=k e}

= c
0
Q
o
P
©

| | | | | | |
86M 17.2M 257M 343M 429M 51.5M 60.1M 68.6M m2M
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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 EquCADb3-18 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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