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10. | Objectives of the Project | o  Study on the recognition mechanism of
nucleoplasmin core and linker histones
* Analysis on the charge based nucleoplasmin-histone
interaction mediated by phosphorylation
* Exploring the binding modes and interaction
between nucleoplasmin and histone proteins
11. | Whether objectives were | Yes
achieved (give details )
12. | Achievements from the * Trained one personnel in the field of bioinformatics
project * Manuscript is in preparation for publication.
* This study has direct relevance in chromatin biology
13. | Summary of the findings

(in 500 words)

This study was designed to understand the mechanism of
interaction
nucleoplasmin, a histone chaperone. Several starting
conformations were modeled for the nucleoplasmin-
histone pentamer based on previous studies. The
stability, conformational dynamics, interaction energy,

of histone dimer (H2A-H2B) with
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and hydrogen bonds stabilizing these conformations
were analyzed. The models were generated using a full-
length nucleoplasmin, with the C-terminal adopting
three different conformations. During molecular
dynamics simulations, the extended, partially folded
complexes were unstable in consequence to the unstable
pentamer association. It has been suggested recently by
Warren et al, that the extended C-terminal acidic patch
will interact with the A2 tract of nucleoplasmin and
inhibit the histone binding. Accordingly, the full-length
models in the present study were unstable, reinforcing
the inhibitory role of the extended C-terminal acidic
patch of nucleoplasmin. Hence, a nucleoplasmin
pentamer with the core and A2 tracts was modeled
further and molecular dynamics simulation for a period
of 250 ns was performed for these truncated
nucleoplasmin-histone complexes. Additionally, the
effect of histone phosphorylation on the complex
stability was also analyzed. The Np-Histone,, and Np-
Histonepp,s complexes remained stable throughout the
250ns simulation period. The RMSD and RG analysis
revealed the higher values for Np-Histone,, and Np-
Histoneppos complexes mainly because of the extended
conformation of histone tails. The PCA and cross-
correlation analysis revealed the Np-Histoney, and Np-
Histone,ps are more favourable as the Np-Histoneoui
complex shows more occupies wider landscape and anti-
correlated motions. Further, Np-Histone,, and Np-
Histonephos are mainly stabilized by interactions between
Al acidic track, distal side of core, A2 track of
nucleoplasmin and histone dimers, in the absence of
histone tails, many interactions are lost. These results
highlight the important role played by histone tails
regions. The phosphorylation of N-terminal residues
reveals increase in interaction energies between histone
and nucleoplasmin pentamer, supporting the role of
phosphorylation in histone deposition. The study
improves our understanding of histone storage and
deposition in the nucleosome and in turn, the assembly
of higher order chromatin structure.

14.

Contribution to the society

Nucleoplasmin is one such protein which involves in the
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(give details ) architecture of chromatin fibre and the results of this
report is beneficiary for the research community in
chromatin biology.

15. | Whether any Ph.D. No
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16. | No. of publications out of | Article in preparation
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R. I o

Principal Invest&a rP ?

55‘5

35‘3 a\\c."’

n’\o

(5‘

AN |
e
B,

2
NN
QDEAN (RESEARCH)
Pondicherry University

Puducherry - 605 014,%'
N;J- l.. bodagd”



