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Human acrocentric chromosome short arms,
assembled 2022
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Pseudohomolog regions in acrocentric chromosomes
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Robertsonian chromosomes are common In
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American zoologist and early cytogeneticist

fagy wonme

’ RA
A4S0 )

1 2

¥ ~ i % .‘g T T gy ° 83%involve 14
" Ei }! ¥ i 4w 4§ - Femalemeiosis
6 7 8 0 10 1" 2 ° 1in800

« Subl/infertility

* Aneuploidy

« Cancer Incidence

Robertsonian i i !!' * ‘ a :» ﬁ: ‘é

translocation

« Karyotype evolution
» Speciation . 21 . }




Recombination between acrocentric chromosomes
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Model for the formation of Robertsonian translocations
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Robertsonian chromosomes-three predictions
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New primate assemblies enable evolutionary insights
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Inversion of SST1 + rDNA array-unique to human genome!
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ROBs-epigenetic alterations at centromeres
enable stable chromosome transmission
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Both cen14 and cen21 may remain active in t(14;21)

GMO03417#chr2l1#haplotypel-0000006

N w
o o
1 1

# of alignments
(thousands)
-
o
1

o
1

T T T T
80.0 85.0 90.0 95.0 100.0
% identity

# of alignments
(thousands)

GMO03417+#chrld4#haplotypel-0000006

150 4

100 -

50

80.0

T T
85.0 90.0
% identity

T T
95.0 100.0

| /€

t(14:21)

14
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Both cen14 and cen21 may remain active in t(14;21)
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Both cen14 and cen21 may remain active in t(14;21)
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Cen14 is active, cen13
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Cen14 is active, cen13 is inactive in t(13;14)
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Cen14 is active, cen13 is inactive in t(13;14)
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Cen14 is active, cen13 is inactive in t(13;14)
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SST1-a key regulator of structural variation
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PHR polymorphisms Annotatior
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PHR polymorphisms Annotation
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Summary

* The formation of Robertsonian chromosomes depends on homology,
proximity, and recombination initiation

* Robertsonian chromosomes can propagate as functional monocentrics or
dicentrics

* The macrosatellite SST1 may have a broad role in genome variation and
chromosome evolution
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