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Outline

Formation of heterochromatin in Neurospora
Centromeres: Constitutive heterochromatin?

ChliP-seq of transcription factors involved in

light regulation and the circadian clock



Neurospora crassa
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Repeat-induced point mutation (RIP)
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Control of DNA methylation
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Questions about RIP
and heterochromatin

What controls pairing in RIP?
What is the mechanism for RIP?

How does heterochromatin affect
the life cycle and evolution?



Most RIPed DNA is centromeric
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Centromere and kinetochore proteins

LCore centromere proteins (CenH3, Cean)’

} Central kinetochore proteins j

Spindle microtubules ’

Outer kinetochore proteins

Adapted from: Amor et al., (2004). Trends Cell Biol.



Questions relating to
s and evolution

Where are the Neurospora centromere cores?

What is required for centromere assembly?
(heterochromatin? siRNA?)

What is required for centromere inheritance?
(same as above and kinetochore?)



Where are the Neurospora
centromere cores?
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K.M. Smith, C. Sullivan, L. Connolly, M. Riquelme, J. Stajich, M. Freitag, in preparation



Locate centromeres by “ChlP-seq”

chromatin immunoprecipitation (ChIP) of CenH3 and CenpC
followed by high-throughput sequencing
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High-throughput ChlIP sequencing

Illumina/Solexa GAIT analyzer: "Sequencing by synthesis"

- 3-4 days (~$5k)
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~200,000 clusters/tile x 100 tiles = 20 million reads/lane

x 8 lanes x 36 nt “"reads” = ~5.7 Gb of sequence/flowcell

Neurospora genome: ~40 Mb

(~18x coverage/lane; ~140x coverage/flowcell)
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ChlIP-seq read mappmg by CASHX

Fahlgren et al., (2009) RNA
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Data filtering
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CenH3 and CenpC localize
at predicted centromeric regions
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What is required for centromere
assembly and maintenance?

Histone modifications?

Fission yeast
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Neurospora centromeres
are heterochromatic
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DNA methylation mostly in pericentric regions
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ChIP PCRs confirm ChlP-seq
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Model of Neurospora centromeres
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Light and circadian regulation
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ChlIP-seq of WC-1 and WC-2 (WCC)

aLRE

dLRE pLRE
280k 2475k 2)‘7§k 2J77k 2“76k 2“75k 2“74k 2j73k 21‘72k 2“71 k 270k
GC Content
Y% [\ ]68
27
NCUO02266 NCUO02265 / frg NCUO02264

& NTRITRYY N EIYYPRTTIR T NRONSTR  TURN B

N s/ wcC-2

Q MMMMM;‘&‘A—“J

N O & \‘}J H3 K4me?2
MWMJMM

NN

o
- am e hH4 H3 K9me3
Input DNA p— - [

MeDIP

WC-1lib  __  —

wWC-2lib  _ — —

Blue = single read
Green = 2-10 identical reads

K.M. Smith et al., in preparation



Examples of interesting targets:
MAPKKK and Sirtuin

light-induction
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Chromatin remodelers and
transcription factors
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Updated model for light regulation
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