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1 Filtering and Control of wireless networked systems. Springer
2017
2 Analysis and synthesis of switched time-delay systems: the average

dwell time approach. Springer 2019

3 Distributed fusion estimation for sensor networks with

communication constraints. Springer and Science Press, 2016
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“Assembling multidomain protein structures through analogous

global structural alignments”

2019

Nature Computational Science K UEH:

Fwd: AIP

Nature

NATCO!

Assembling multidomain p

2021

Nature-Computational Science

L))

rotein structures through

analogous global structural alignments

Xiaogen Zhou™®, Jun Hu®, Chengxin Zhang®, Guijun Zhang™®, and Yang Zhang""

lege of information Engineering. Zhejiang University of Technology, 3100:

China; "Department of Computational Medicine and

3 H
Bioinfarmatic, Univeriity of MR Ao Avor, I 44100, and “Deparimens of SiSiogical (Mmmvv University of Michigan, Ann Arbor, MI 48109

Kt by Barry Horvg. Howard Hughes Medicallsttute and Columbla University New York, Y, and approved K 25, 2019 recowed fo rview March

24, 2

Most proteins exist with multiple domains in cells for cooperative
However, structural biology and protein folding
often optimized for single-domain structures, result-
ing in a rapidly growing gap between the improved capability for
tertiary structure determination and high demand for multidomain
structure models. We have developed a pipeline, termed DEMO, for

was tested on a comprehensive benchmark set of 356 proteins
consisting of 2-7 continuous and discontinuous domains, for which
DEMO generated models with correct global fold (TM-score > 0.5)
for 86% of cases with continuous domains and for 100% of cases
with discontinuous domain structures, starting from randomly ori-
ented target-domain structures. DEMO was also applied to reassem-
ble multidomain targets in the CASP12 and CASP13 experiments
using domain structures excised from the top server predictions,

Despite the importance of multidomain structure modeling,
there have been very few methods dedicated 10 this approach.
Among them, AIDA (9) and Rosetta (10) focus mainly on con-
struction of the linker models with domain orientations loosely
constrained by some physical terms from generic hydrophobic
interactions; this leaves the domain structures largely randomly
oriented in the final model. Different from the finker-based
methods, in a rigid-body docking approach, which we present
here, the domain struc assembled by sampling the de-
grees of freedom of interdomain ractions instead of the
dnmun linkers.

Two major issues/questions should be n the rigid-
ssembly approaches. First, can we deduce correct
domain orientations from other known multidomain  polcian, 1
ased tertiary structure modeling approaches typically
¢ assemble multidomain models with im-
pm\ul qu ality over the models built directly from full-length
modeling simulations?

‘0 address these questions, we have developed a domain-
enhanced modeling (DEMO) approach to construct multido-
main protein models by rigid-body assembling of single-domain

modele with the interdamain arentatione consteined by the
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EX Ministé amie Ministére de l'enseignement supérieur,
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té Institut Mines-Télécom
° %!: : Ecole nationale supérieure Mines-Télécom Atlantique Bretagne Pays de la Loire

ik Doctorat
: délivré en partenariat international avec Zhejiang University of Technology (Hangzhou)-/Chine).,

Wl code de ddusation & notamment ses artides L612-7, L6131 ;
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12, Duration of Agreement

The agreement will become effective from the date of the signatures of the universities involved and
will be valid for g years from date of the last signature. An extension beyond this date will require
consultations between, and written approval by Zhejiang University of Technology (ZJUT) and
Technische Universitat Kaiserslautern (TUK) at least six month prior to the expiration of this
agreement. Any termination as such shall not affect projects and scholarships already agreed upon.
Ongoing PhD projects will be completed within the frame of the present agreement.
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Zhejiang University of Technology (ZJUT)  Technische Universitat Kaiserslautern (TUK)
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Prof. Dr. Xiaonian Li Prof, Dr, Helmut J. Schmidt

Zhejiang University of Technology (ZJUT) Teﬁh:ische Universitat Kaiserslautern (TUK)
Hangzhov, Kaiserslautern,

Dean of College of Information Engineering  Dean of Department EIT
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Prof. Dr. Wen-An Zhang Prof. Dr.-Ing, Ralgh Urbansky
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