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(B)

Fig. 1. Insulator elements organize the chromatin fiber in the nucleus by establishing separate compartments of higher-order chromatin structure. (A) Domains of
open chromatin (yellow nucleosomes) are flanked by insulators (pink, blue and green spheres) that interact together to form a loop. (B) Diagram showing part of a
nucleus with compartmentalized chromatin, anchored in part to the nuclear periphery by interactions of the insulators with the nuclear lamina (red lines).

Insulator elements organize the chromatin fiber in the nucleus by establishing separate compartments of
higher-order chromatin structure. (A) Domains of open chromatin (yellow nucleosomes) are flanked by
insulators (pink, blue and green spheres) that interact together to form a loop. (B) Diagram showing part of a
nucleus with compartmentalized chromatin, anchored in part to the nuclear periphery by interactions of the

insulators with the nuclear lamina (red lines).




Q-sepharose

Experimental approach ion exchange
Nuclei Nuclear matrix chromatography

DNase |
;B 0.2M (NH,),SO,
& >

10mM TrisHCI pH=9,
EDTA, Triton X-100, DTT

>

SDS-

€BeRa]

Gel mobility shift assay
(GMSA, retardation)

Extraction

- - - - . -

AL

l Affinity
Chromatography
Polyclonal g

Immunoprecipitation /Antibodies \

Immunoblotting
Hipershift in GMSA
Immunofluorescence

MALDI

(mass spectrometry)



CEN

(1| B
i,
Mus S ———t

— satMa satMi
CENPB-box

mm ? B 68

Homo




Saf-a/hnRNP U

SAF-A/
p120 pl hnRNP-U

SAF-A/
hnRNP-U  P120 Southwesten

F1 234 F 5678

2 %
y
F 12345867 1234 56789 —1% 1%

1234 1234 1234




satMa FISH

B Saf-a lF

Lobov et al., 2000






Saf-a/hnRNP U domain structure

MSSSPVNVKk1KVSelKEeLKKRRLSDKGLKAe IMEr1QA®ALDDEEAGGR ™
PAMEPGNGSLDLGGDSAGRSGAGLEQEAAAGGDEEEEEEEEEEEGISALD
GDOMELGEENGAAGAADSGPMEEEEAASEDENGDDQGFQEGEDELGDEER
GAGDENGHGEQQPQPPATQQOQOQPOQOQORGAAKEAAGKSSGPTSLFAVTV AP
PGARQGQQOAGGKKKAEGGGGGGRPGAPAGDGKTEQKGGD KKRGVKRPRE .~
DHGRGYFEYIEENKYSRAKSPQPPVEEEDEHFDDTVVCLDTYNCDLHFKT
SRDRLSASSLTMESFAFLWAGGRASYGVSKGKVCFEMKVTEKIPVRHLYT

KDIDIHEVRIGWSLTTSGMLLGEEEFSYGYSLKGIKTCNCETEDYGEKFd
endVITCFANFESDEVELSYAKNGODLGVAFKISKEVLAGRPLFPHVLCH
NCAVEFNFGOKEKPYFPTPEEYTFIQNVPLEDRVRGPKGPEEKKDCEVVM
MLgLPgAgkTTWVTKHAAENPGKYNILGTNTIMDKMMVAGFKKQMADTGK

LNTLLORAPQCLGKFIEIAARKKRNFILDQTNVSAAAQRRKMCLFAGFQOR
KAVWCPKDEDYKQ " °RTQKKAEVEGKDLPEHAVLKMKGNFTLPEVAECF°DEI °//
TYVELQKEEAQKLLEQYKEESKKAL“PPEKKONTGSKKSNKNKSGKNQFNR
GGGHRGRGGLN"*M"MRGGNFRGGAPGNRGGYNRRGNMPQRGGGGGGSGGIGYP }
YPRAPVFPGRGSYSNRGNYNRGGMPNRGNYNQNFRGRGNNRGYKNQSQGY /
NOWQQGQOFWGQKPWSQHYHQGYY™




Saf-a/hnRNP U specifically interacts with
+ B-actin in the nucleus

Actin and hnRNP U cooperate for productive transcription by RNA Polymerase i
Kukalev A et al., Nature, 2005
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TABLE 1

Chromatin modifying complexes

Name

Organism

Actin  Arps

Acetylase/

ATPase deacetylase

Comments and
references

SWI/SNF

Rsc
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NuA4
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PBAF
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BAF 60a

\_KN BAF 60b

BAF 60c

']'llx.filjl
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ACF

CHRAC

. cerevisiae
cerevisiae

. cerevisiae

. cerevisiae

Mammals
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Deacetylase
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Brahma
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Esal acetylase is essential for
cell cycle progression. Arp4
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involved in epigenetic control
of transcription. (16, 38, 39,
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Absence of BAF250. Only B
ATPase present. (141)

ATPase and helicase activ
Shared subunits with Tip60
complex. (18)

ATPase and helicase activity.
Links HAT activity to DNA
repair and apoptosis. (17)

Involved in gene silencing.
(142-144)

Facilitates transcription from
chromatin templates.
nucleosome remodeling
spacing activities. (142)

Member of SNF2/RADS54 f:
ily of proteins. Lsh
die perinatally. (145, 146)

Maintains homeotic gene
expression. (14, 29)

Identified in a genetic screen for
hematopoietic disorders. (32)

Assembles periodic nucleosome
arrays. (143)

Disrupts nucleosome arrays.
Pyrophosphatase. (60, 61,
147)
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nucleosomes in ¢is. (
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QRTQK motif presents in other nuclear and cytoplasmic proteins

Hrp65-2 507
SAF-A Human 611
SAF-A Xenopus 557
RNA polymerase 56
Matrin CYP Danio 363
Matrin CYP Rat A0
S6 ribosomal protein 195
Slac2c 7184
Desmoplakin 1608

AA

KA

KS

KK

RE
ADRMR
NK
VQT
BEL

Chironomus tentants
Homo sapiens

Xenopus laevis
Plasmodium falciparum
Danio rerio

Rattus norvegicus
Homo sapiens

Homo sapiens

Homo sapiens

Hrp65-2 (CAC42828 - C. tentants), SAF-A Human (NM_031844 - Homo sapiens, NP_058085 — Mus musculus), SAF-
a Xenopus (AAD02820 — Xenopus laevis), DNA-dependent RNA polymerase (NP_701124 - Plasmodium falciparum),
Matrin cyclophilin Danio (AAH44189 - Danio rerio), Matrin Cyclophilin Rat (AAC00191 - Rattus norvegicus), S6
ribosomal protein (Q9YGF2 - Oncorhynchus mykiss, NP_989152 - Xenopus tropicalis, NP_990556 - Gallus gallus,
CAC69540 - Elaphe sp., AAH27620 — Homo sapiens, AAH10604 — Mus musculus), Desmoplakin (XP_225259 -
Rattus norvegicus, NP_004406 — Homo sapiens, BC033467 — Mus musculus), Slac2c (BAC15555 - Homo sapiens,
AAP94626 — Rattus norvegicus, Q8K3l4 — Mus musculus).
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Identifying Functional Neighborhoods within the Cell Nucleus: Proximity Analysis of Early S-Phase

Replicating Chromatin Domains to Sites of Transcription, RNA Polymerase Il, HP1y, Matrin 3 and SAF-A

.Berezney, J Cell Biochem. 2008
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(B)

Fig. 1. Insulator elements organize the chromatin fiber in the nucleus by establishing separate compartments of higher-order chromatin structure. (A) Domains of
open chromatin (yellow nucleosomes) are flanked by insulators (pink, blue and green spheres) that interact together to form a loop. (B) Diagram showing part of a
nucleus with compartmentalized chromatin, anchored in part to the nuclear periphery by interactions of the insulators with the nuclear lamina (red lines).

Insulator elements organize the chromatin fiber in the nucleus by establishing separate compartments of
higher-order chromatin structure. (A) Domains of open chromatin (yellow nucleosomes) are flanked by
insulators (pink, blue and green spheres) that interact together to form a loop. (B) Diagram showing part of a
nucleus with compartmentalized chromatin, anchored in part to the nuclear periphery by interactions of the

insulators with the nuclear lamina (red lines).
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Inter-Chromosomal Contact Networks Provide
Insights into Mammalian Chromatin Organization

Stefanie Kaufmann, Christiane Fuchs,
Mariya Gonik, Ekaterina E. Khrameeva, Andrey
A. Mironov, Dmitrij Frishman
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TABLE I. The Amount of the Aggregates and Aggregate/Chromosome Ratio in Mitosis
Progression of GM-130 Cell Line
The time of incubation (hours) 0 0.3 0.7 1 2 4

The amount of the aggregates (um®) 166 165 118 34 3 5]
Aggregates/chromosomes ratio 0.181 0.165 0.186 0.185 0.132 0.169

The time of the cells incubation after nocodazole removal in hours (see Fig. 8B). The amount of the aggregates was counted in ym®, The
ratio of aggregates to chromosomes is in relative units.
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