N

N

Dissection of the unusual structural and functional
properties of the variant H2A.Bbd nucleosome.
Cécile-Marie Doyen, Fabien Montel, Thierry Gautier, Hervé Menoni, Cyril
Claudet, Marlene Delacour-Larose, Dimitar Angelov, Ali Hamiche, Jan

Bednar, Cendrine Faivre-Moskalenko, et al.

» To cite this version:

Cécile-Marie Doyen, Fabien Montel, Thierry Gautier, Hervé Menoni, Cyril Claudet, et al.. Dissection
of the unusual structural and functional properties of the variant H2A.Bbd nucleosome.. EMBO
Journal, 2006, 25 (18), pp.4234-44. 10.1038/sj.emboj.7601310 . inserm-00335077

HAL Id: inserm-00335077
https://inserm.hal.science/inserm-00335077
Submitted on 28 Oct 2008

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://inserm.hal.science/inserm-00335077
https://hal.archives-ouvertes.fr

A 50 bp, nuc H2A 601 nuc Bbd 50bp
pp Ms 1 2a1w0Ms 12410 M

258 —| W - e
208—| . -
158 —| e % -~ -
S mml' &

“ iy w m Mo
103 | -
>|—05 nuc H2A nuc Bbd
C
9
£
o+
=
s
o

7100 120 140 160 100 120 140 160
DNA length (bp)

304 [ nuc H2A
I nuc Bbd

20

107

% nucleosomes

0-
0 20 40 60 80 100 120 140 160 180 200 220
chlx DNA (bp)

Figure 1



A | nuc H2A

nuc Bbd

C

I nuc H2A
H nuc Bbd

% nucleosomes

0-
80 90 100 110 120 130 140 150 160 170 180 190
chlx DNA (bp)

Figure 2



A . B nuc H2A nuc Bbd
35¢ 35 3¢
3 nucBhd %0 /\ 20l ]Z\
25/ g
P 8 25 ] %
Z 20} g 20}
= i 2 20
8 15 2 15}
S S 15
L 10} 2 10}
: X
5 < 10 N
0 5ﬂ \ o AL
r 0 20 40
N T ils. :
0 02 04 06 08 1 12 14 0 40 60
Relative extension (um) Force (pN)

C

4]
c[nM]30 15 97 6 38 @ 301597 6 38 30 15 9.7 6 3.8
tetra— H T
nuc — 'h | 8 “H
hexa— 4
nuc H2A-H3* nuc Bbd-H3* nuc Bbd-H2B*
3T "30nm nuc H2A-H3*| nuc Bbd-H3* <
= 5 2
= ——9.7n ©
25l 6.0 M 3 . !
2 ——3.8nM <
E=T '
D
=14 -
& |
(6] S (&)
0 = : : 3 : : —+
0 1 1 2

0
relative migration (measured from the top of the gel)

Figure 3



A N, histone fold domain C,

H2A [ I I ]
Bhd |
NBbd-H2A I I ]
Bbd-CH2A I |
NH2A-Bbd [ I

B

H4
H3

H2B

H2A

Bbd
BbdC,H2A
N,Bbd-H2A
N,H2A-Bbd

C H3 —
H2AN
HZB/ - e T e
H4/h'- -

D nuc—.-.u.

DNA = | s iy s s

E

dyad—|

N,Bbd-H2A

N,H2A-Bbd

'
L

o

=

wll!

Figure 4



< H2A  Bbd  Bbd- NBbd- NH2A-
8 CH2A H2A  Bhd
| | | I I ]
SWI/SNF — 4.816—.4.816-.4.81.6—.4.81.6 —.4.816

[units] m
'”ﬂlnhunllllﬂﬂﬂil"'

el R TITR LA LE  ]

"“ﬁﬁ;‘("""'“!—iwni!{(“‘iﬁ
LA L S P TTI RN T T I LR 8} |
!géﬁ*mn.-r&ua--.!r!a!!
SSEFLisssssssssvases

AL L LT

dyad -

=]

:_—-55'__"_"_;;—.:=== ....
;!Baaaal = .
T = ';;-._....'..;=::- .:"":ii
iigs!inmssz;;gm___
S SSERSCZSSScSESS®SSSS
1 < TTTEEE LT EET T
$:s=SSBE@8-:-_-:-:333:z:z::
$23388553z52:23388z3:
$--zz8883-:--z38§2:88
12 34 567 8 91011121314151617181920

Figure 5



A H2A Bbd Bbd- B H2A Bbd- Bbd
ddH2A ddH2A

nuc = '..

== F=]
DNA- = = =
dyad—| e 8 &
¢ =EE
30 B I B hd-ddH2A .
» [ JH2A o — . !*
[«B) i o -
S -_——- =
220 == =
3 | ===
[&] . v——
210 ===
SO - - -
0 20 40 60 80 100 120 140 160 180 200 220 - e
I‘cplx DNA(bp) = s =
1 2 3
D nuc Bbd-ddH2A

Figure 6



A Pre-Bleach Bleach 5 10° 20° 30° 60" 90’

GFP-Bhd

GFP-H2A
ddBhd

GFP-Bbd
ddH2A

GFP-H2A

21001 - =

> vy

3 ]

&) 80T+ —¥— GFP-H2A-ddBbd

| GFP-Bbd

! —6— GFP-Bbd-ddH2A

$ 60T —— GFP-H2A

§ o

S 40t = =

=

= ]

O\O 20-- [ [ [ [ [

0 20 40 60 80 100

Time (min)

Figure 7



+ SWI/SNF

% Sliding

nuc H2A nuc Bbd nuc Bbd-ddH2A
-ATP | +ATP | -ATP | +ATP | -ATP | +ATP
[140 nuc] | [132 nuc] | [221 nuc]|[236 nuc]] [119 nuc] | [115 nuc]
90 % 43 % 69 % 59 % 86 % 58 %
10 % 57 % 31 % 41 % 14 % 42 %
52% 14% 31%

Figure 8



