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Fig. 1 Purification of a recombinant histone deacetylase core complex

(a) Schematic representation of steps used to purify the histone deacetylase core complex. (b) Coomassie blue staining of an SDS-polyacrylamide gel

containing the purified core complex derived from the Flag colunm. The identities of the major polypeptides and protein size markers are indicated. (c)

Western blot analysis of the purified core complex. (d) Spectrum of the histone deacetylase core complex through gel filtration S200 columns. (e) Silver

staining of an SDS-polyacrylamide gel containing the histone deacetylase core complex derived from the S200 gel filtration column analyzed in (d).



Prog. Biochem. Biophys. 2014; 41 (6)

3545 41 % HDAC1/2-RbAp46/48 #4142 &
Yy, BRI 1b). R SA W IR 7 Pk
W4T Western blot # Ml 1c), B2 K W3R4T
HAW RS P AL 58 % HDAC1/2-RbAp46/48
KA. BI85y 19 i) HPLC Kl(& 1d) &
k5370 L B R A (B 1e) T LG
EZEAWBAT AN F— TRDORRR AT H Y R
gy, LA B I pEE— DAtk e RS T B
B 2l B R34 — P 52 3% HDAC1/2-RbAp46/48 1%
LEGYIFEM . R, IR B n] UL T H %
HEWFERI 5> T R4 500 ku(B 1d). BT 4 4
WL 14 T iR AE 45~ 60 ku 2 7] (& 1b), i B
AL 3 A% O S W A MR AN 2 L5 DL
A LR, SDS-PAGE i (K 1b) AR G i K]
(] 1e) AN [FNE L4 R RS9 B EE AN [R], o4
DEEWANVHEBAZLL T 1101 LpE
AL,
2.2 HDACI1/2-RbAp46/48 #%:0 E &R BB F R
=SSR

TESRAFEE h ) — ) HDAC1/2-RbAp46/48 1% L
HEVFEGE, AR A 3 0 r B R DL R
KLy R I IERR S G IAT T B SN = Y25 1)
FH. A% AP RE O PSR Al Y gk AT

(d) FOF——
0.8f

o 0.6}

I

=04
02}

0 L L L L L 1
0.01 0.020.030.04 0.050.06 0.07
Spatial frequency/A~!

R HLBEFE S i 2%, 7 FEI Tecnai 20 32 3 H 1 12
s S LB JE (1) CCD b 1 EAT R b Al A el 5 R
By, LR T 1128 ik AL Bk, A
H RCT(random conical tilt) /5 ¥4 1 500 % H5uk 5]
BIERL EAEE T i O E A YW ERL. RS,
FIH EMAN2 BARHZYIIARIL AT RS . Rigp
B|H: a. FIH EMAN2 ' e2boxer.py 27 7E HLBE
% o T3k ik HDAC1/2-RbAp46/48 45 W1t 8
i, —IEBRECT 12 159 N EokL (K 2a); b, FIH
EMAN2 1] e2refine2d.py F2)7 X Hk ik Hi 11 Fioh 4]
BIHAT I, T FReE. W g RER X E
G EAT L PIRRRE, DA S S A AR
BZE SRk CLAFRE; ¢ A EMAN2
1) e2refine.py ATALIEATRIE H 2 WSk, HEmf3
B 2 PRERL . DR A I L (B 2) 1R 20 A 1 L
ATUAE Y, I R G A — o 2 R R Oy
A 355 EAAFAERU A A, IR = 4R AT
] RIFERE RIS PRI LA, T U = 4 A 45
(14565 1 5 M JEUAG MG SRAT I P 28 1 DL i Pl L
AR —EE (] 2¢), BRI = 4ERTN R A
WRITRIAE . AAFSC iZen] LU, 7E FSC 0.5 45
R, AREREGRE 22 324 (K 24).

(©)

=

Fig. 2 Single particle reconstruction of the histone deacetylase core complex from electron microscopy

(a) Negative-stain electron microscopy image of HDAC1/2-RbAp46/48 core complex particles. (b) Eulerian angle distribution of the particle images

used in the final refinement. (c) Typical projections of the 3D model (right column) compared to the corresponding class averages obtained from the

reference -free alignment and classification (left column). (d) FSC curve of the 3D models. FSC =0.5 corresponds to a spatial frequency of 32A.

(e) Three-dimensional structure of the core complex derived from electron microscopy single particle reconstruction.
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Fig. 3 Hypothetical binding of the histone
deacetylase core complex to a nucleosome
One side view of the histone deacetylase core complex with nucleosome
(left) and another view of rotation 90° (right). The yellow part is the

nucleosome which has the same density with the deacetylase core

complex.
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Architecture of Human HDAC1/2-RbAp46/48 Core Protein
Complex Revealed by Electron Microscopy”

LIU Jing"?, ZHU Hong-Tao*?, FENG Hong-Li?, GONG Min-Qing*?, ZHU Ping?"
(" School of Life Sciences, University of Science and Technology of China, Hefei 230026, China;
Y Nationdl Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract HDACI, HDAC2 and RbAp46, RbAp48 are core subunits of several important functional molecular
complexes, such as NuRD, Sin3. The four subunits interact with each other, forming a complex which has enzyme
activity of deacetylation. However, little is known about the overall structure of this core complex and the
influences of its structure to the chromatin deacetylation and remodeling activities. Here, we purified the
HDACI1/2-RbAp46/48 core complex from the Sf9 cells infected with baculoviruses containing the genes of
HDACI1, HDAC2, RbAp46, and RbAp48, and reconstructed the three dimensional architecture of the core
complex using negative stain electron microscopic single particle analysis. It is found that the four subunits
(HDAC1, HDAC2, RbAp46 RbAp48) can form a stable and uniform complex, but not all of the subunits exist in
the form of a single copy or a proportion way in the the complex. It is shown that HDAC1/2-RbAp46/48 core
complex presents an asymmetric saddle shape with a triangle shape back bulging. There is a groove, approximately
6 nm in width, in the middle of the wings of the saddle. We hypothesize that the groove is the binding site of the
nucleosome, although further analysis is needed. The work reported here sheds a light on the overall structure of
the HDAC1/2-RbAp46/48 complex and its interaction with nucleosome and chromatin, and the mechanism of

deactylation enzyme activity of this core complex.
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