I i R i HOME| SUBI
THE PREPRINT SERVER FOR BIOLOGY
. . Andrew B. Storguchis, M.D., Ph.D., FACMG
MNew Results A Follow this preprint

Associate Professor, Division of Medical Genetics, Department of Medicine, University of Washington
Associate Professor, Department of Genome Sciences, University of Washington

Haplotype-Resolved Genomics Reveals Conserved Chromatin Architecture and
Epigenetic Constraints of Human Neocentromeres

Member, Brotman Baty Institute, Seattle, washington

M.D, University of Washington, 2015

Ph.D.in Genome Sciences, University of Washington, 2013
Savannah ]. Hoyt, °°0 Gabrielle A. Hartley, =) Mariah C.Antopia, "' Thomas W, Tullius, ©=' Dylan ]. Taylor, BS.in Biochemistry and BA.in Chemistry, University of Chicago, 2007
Micole M.Tillquist, \=' Shane Neph, "= Nicole Pauloski, "= Katherine M. Munson, =" Kendra Hoekzema,

Evan E. Eichler, hndrew B. Stergachis, "= Glennis A. Logsdonl Rachel ). O'Neuill
doi: https://doi.org/| 0.64898/2025.12.23.696241

Residency in Internal Medicine, Brigham and Women's Hospital, 2020

Residency in Medical Genetics and Genomics, Harvard Medical School, 2020

Google Scholar | absterga [at] uw [dot] edu

This article is a preprint and has not been certifie view [what does this meani].

v

Glennis Logsdon, Ph.D.

Abstract Full Text Info/History Metrics 04 Preview PDF

Assistant Professor of Genetics
Abstract

Core Member, Penn Epigenetics Institute

Human neocentromeres are functional centromeres demarcated by CENP-A Member, Penn Center for Global Genomics and Health Equity
nucleosomes that form ectopically at alpha satellite-free loci. How neocentrorneres
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reshape local chromatin and which features of native centromeric chromatin ar

preserved are unknown. We generated gapless, haplotype-resolved assemblies of
native and neocentromeres from three patient-derived cell lines. Integrating CpG
methylation, CENP-A profiling, and single-molecule chromatin fiber sequencing, we
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reveal chromatin features that define the essential centromeric architecture
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reconstituted during neocentromere establishment. We find that a deletion within the
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satellite array encompassing the hypo-CpG methylation centromere dip regions (CDRs)
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evolution; species-specific genomic features linked to unique adaptations; and, methods of genome

assembly and annotation. We use a diverse set of rapidly evolving next generation sequencing (NGS)
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resolve CENP-A nucleosome chromatin architecture of active centromeres.
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Genetic and epigenetic feature of human centromere

Genetic feature of centromere
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« Centromere repositioning can occasionally happen without
any accompanying chromosome variants.


主持人笔记
演示文稿备注
Neocentromeres are non-canonical centromeres that originate occasionally from noncentromeric regions of chromosomes and are able to form a primary constriction and assemble a functional kinetochore. Normally human centromere from on the α-satellite DNA, while the human neocentromeres are complete absence of normal centromeric α-satellite DNA. Most neocentromere are located on chromosomes accompany Chromosome Variant
, typically the inverted duplication and interstitial deletion. 


3 cell lines choice for this study
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主持人笔记
演示文稿备注
This study collect three cell lines with neo-centromere form only on one homolog of a single chromosome pair, so that they can compare the neocentromere and normal centromere region. The fisrt cell line contain a neocentromere on chromoeome4. It is derived from a girl whose neocentromere homolog is inherited. Her father and parental grandfather also carry a neocentromere homolog. The second cell line contain a neocentromere on chromosome8. It is derived from a male with no phenotypic abnormalities. This chromosome seems heritable since he has an unborn child also containing the neocentromere homolog. The final cell line contain a neocentromere on chromosome 13.  It is a typical class 1 neocentromere type formed by inverted duplication. For each chromosome, the homolog contain is named as Hap1 and the homolog with normal centromere is named as Hap2. Note Chromosome 13 has two chromosome with having centromere at canonical a-Sat region and named as Hap2A and Hap2B respectively
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The epigenetic marker of centromere is
almost last at the neocentromere
homolog


主持人笔记
演示文稿备注
Next we compare the centromere region of the two homologs. We can see that all Hap2 has epigenetic marker related to centromere. Epigentic marker of centromere often can be characterized via two aspect. One is via  CUT&RUN for CENP-A. CENP-A is a histone that enriched in centreomere region. The peak of CUT&RUN seq is the functional centromere location. Moreover, the a-Sat array is almost hypermethylated. However, there is a region of hypomethylatio, which termed as CDR. CDR and CENP-A peak are always coincide in one loci and used as the centromere epigenetic marker. However, the epigenetic marker is diminished in Hap1.
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主持人笔记
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Similar as chromosome 8, the CDR region is also deleted in HAP1. 
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Next we focus on the region the neocentromere formation. Except in chromosome 8, whose centromere is fromed on a VNTR array, the chromosome 4 and chromosome 13 has centromere on 


Where the neocentromere may form
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Where the neocentromere may form
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What is the consequence of neocentromere

Chromosome 4

Hap1
active

CpG methylation J’W o

CDRS

4Ska
[
W"‘*w

protein-coding genes

FOMC4 PROs=q
POMC4 RMNAsSe
%100

PDNC4 PROseq 0" "

Kb iy
maihyl

POMCY
PROseq defaull

ovariaid witn | <17

ananan 2amer
fitered

FORC4
FROseq defauk

rveriaid with | -

unique Z1.mer
filiered

Hap1 active

100-

=

HS‘D 17813 HS‘D'F TBi1 NUDTS

SPARCLY

Eﬂ I I |

OFF

100 !
A

25

HECATELZ

o e

H3DTEN

-, I

| r
—J -\—MHJJL“L._"—".J“—"“"H_,-._.-———

OFF

_L_I"‘—"'rl ™ T ]

HEDATEAZ

ON
HED17E1 1B} 1

_J\—l'\—\._,—n—\_,—n—\_‘_l_ ] —-\-—‘-'|—\_-—\|—‘_'_'|_l_'-|—r'_\-—|—-_‘—|—|-‘_ln_-|_

DEPP

HSD17B11 is associated with androgen metabolism

The PROseq cannot determine which homolog the is
transcriptionally active



What is the consequence of neocentromere: underlying gene may be silenced
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Chromatin pattern in neocentromere region
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Conclusion

« Large deletion induce the centromere
LR\ st lost in alpha satellite region
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