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Cannonical histones: 

H2A, H2B, H3, H4

Variant histones: 

CenH3,H3.3,H2A.Z, H2A.X, H2Av, H2A-Bbd, MacroH2A

H2AZ
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Histone variant H2A.Z is conserved in 
all eukaryotic organism
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HTZ1 gen encode H2A.Z histone
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Saccharomyces 
cerevisiae

HTZ1
Human
H2AZ,H2AF/Z90%  of homology
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Mutant htz1 displays a lower efficient in meiotic progression
and a reduced viability of spores.

wild type

htz1

Prophase I MI MII Spores

2 or more nuclei1 nucleus

DAPI

Tetrad

htz1wild type

wild type htz1

Viability
of spores 96,07 % 72,84%
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Nucleosome
without H2A.Z 

H2A H2B
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Chromatin + H2A.ZH2A.ZH2A.Z

wild type

rDNA + H2A.Z

In vegetative cells,
SWR1 complex is necessary to deposit H2A.Z into chromatin

Meiotic chromosome spreads (arrow: rDNA region)Live meiotic cells



H2A.Z

In absence of SWR1, H2A.Z displays additional localizations

**swr1

H2A.Z Chromatin + H2A.Z rDNA + H2A.Z

Chromatin + H2A.ZH2A.ZH2A.Z

wild type

rDNA + H2A.Z

Meiotic chromosome spreads (arrow: rDNA region)Live meiotic cells

Meiotic chromosome spreads (arrow: rDNA region)Live meiotic cells
Overexposure



Spindle Pole Body 

Nuclear envelope
Mps3

Live cells
(Meiotic prophase)

SPBNúcleo

Mps3

…SWR1,VPS72,VPS71,SWC5,EAF5,EAF7,ISW1,

ASF1,SWD1,SDC1,SWD3,BR,,SAP30,EAF3,PHO

23,RXT2,HOS2,SET2,SET3,SIF2,SPT3,SPT8,YPT6

,GET1,GET2,RIC1,GIM3,GIM4,GIM5,YKE2,TUB3

,CIN1,UBP3,UBP6…

H2A.Z

(Saccharomyces Genome Database)

NE

Interaction between H2A.Z and Mps3

Mps3 + Zip1

Meiotic functions:
- Attachment telomeres to NE
- Meiotic bouquet
- Movement of homologous chromosomes

Mps3 + Zip1



Rapid Prophase Movements

Dynamics of chromosomes during meiotic prophase 

Rabl orientation

Meiotic prophase

Leptotene Zygotene Pachytene

Pre-meiotic stage

Dispersion of telomeres
and centromeres clusters

SC formation

SPB SPBs SPBs

Meiotic
bouquet 

TelomeresCentromeres Chromosomes Spindle Pole Body (SPB)

SPBs SPBs



Nuclear
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Ndj1

Csm4

Mps3 

Actin cables

S. cerevisiae

H2A.Z

(Saccharomyces Genome Database)

Mps3

Physical and genetic interaction between H2A.Z and Mps3

LINC Complex: KASH-SUN

(Uetz et al.,2000)
(Yu et al., 2008)

(Gardner JM et al., 2011)

(Linker of Nucleoskeleton and Cytoskeleton)
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H2A.Z is necessary for rapid prophase chromosome movement

wild type ndj1 htz1



Does swr1 mutant display defects in chromosome movements?
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Nucleosome with
H2A.Z
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H2AZ H2B

Nucleosome
without H2A.Z 
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The function of H2A.Z in chromosome movement is independent of 
its SWR1-dependent chromatin deposition

wild type ndj1                                       htz1                                     swr1

ndj1 htz1wild type swr1

ns



Overexposure

swr1swr1wild type

Chromatin + H2A.Z

H2A.Z

Mps3NE

Zip1 + H2A.Z

Overexposure

Telomeres

Do H2A.Z and Mps3 colocalize in telomeres, in swr1 mutant?



H2A.Z +
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Mps3 +
Chromatin Merged
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Telomeres

In swr1 mutant, H2A.Z colocalize with Mps3 in telomeres
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In absence of Swr1, H2A.Z is localize in Spindle Pole Body



Spindle
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H2A.ZH2A.Z

Mps3 Mps3Envuelta
Nuclear

Telomeres

In swr1 mutant, H2A.Z is localize in telomeres 
and Spindle Pole Body similar to Mps3
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2-64Ndj1

Mps3

mps3Δ-2-64
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+
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swr1

ndj1ΔMPS3wt NDJ1wt

Telomeric localization of H2A.Z depends on 
the N-terminal region of Mps3 and Ndj1
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Nuclear
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In absence of the N-terminal region of Mps3 or Ndj1, 
localization of H2A.Z is maintained in SPB



H2A.Z
H2A.Z

Conclusions

Envuelta
Nuclear

Spindle
Pole BodyTelomeres

 Acurate meiotic progression and viability of spores
 H2A.Z is necessary for chromosome movements during meiotic prophase
 In swr1 mutant, H2A.Z is localized in telomeres and SPB

Dependent
Ndj1 and N-terminal Mps3

Independent
Ndj1 and N-terminal Mps3



Model

H2A.Z
H2A.Z

Envuelta
Nuclear

Spindle
Pole Body

 Acurate meiotic progression and viability of spores
 H2A.Z is necessary for chromosome movements
 In swr1 mutant, H2A.Z is localized in telomeres and SPB

Telomeres



 How H2A.Z regulates chromosome movements during meiotic prophase?

 What is role of  H2A.Z in SPB? Other proteins implicate

 Does exist a relationship between localization of H2A.Z in telomeres and SPB?

Openned-questions:

Thanks
for your attention!
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