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Clustering dendrograms construction and analysis

of TIM - barrel proteins based on structure information
SONG Xin - rui, LI Xiao —qin”
( Bioengineering Center, Beijing University of Technology, Beijing 100124 , China)

Abstract ; The regularity study of protein molecular evolution is the key to molecular evolution and it has important
meaning to reveal life origin and the evolutionary mechanism. In this paper, TIM — barrel proteins with the known
spatial structure material and species information were selected as different level datasets to construct clustering
dendrograms using their structure alignment information. The analysis of clustering dendrograms shows that proteins
with similar function obviously tend to cluster. Members with the same superfamily are almost clustered in a large
branch members and the same family with Members are clustered in a small branch which belonged to their super-
families. Under the constraints of function, clustering dendrograms of TIM — barrel proteins have a good correspond-
ing relation whie with species phylogenies. Our results indicate that the structure evolution of TIM — barrel protein
reflects the constraints of protein function, and the structural differences between specific functional TIM — barrel
proteins show species specificity. The structure evolution implies the evolution information of species.
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Table 1  Astral IDs of 326 TIM - barrel proteins
Astral ID

dlads__ dlafsa_ dlah4__ dlak5_1 dlb5ta_ dl c9wa_ dlct5a_ dld3ga_ dlea0a2
dla3wa2 dla49a2 dladla_ dlaj2__ d1bh9ba_ dlegt 4 dlciu_4 dleyg 4 d1d8ca_
dlad4ma_ dlaq0a_ dlavaa2 dlblya_ dlbag 2 d1bf2_3 d1bf6a_ dlbgd__ d1bhga3
dlaS3__ dlaSca_ dladoa_ dlbqg_1 dlbwval dlbxnal dld7ka2 dldbta_ dldhpa_
dlaOca_ dlaOda_ dlaOea_ dlawla_ d1bd0a2 d1bxba_ dlbxca_ dlcewb_ dld8wa_
dlfvpa_ dinfp__ dljndal dlhjxal dle9lal dlexba_ dlnar__ dlenv__ dlljyal
dlezwa_ d1f07a_ d1{76a_ difrb__ dlgox__ dl gtea2 dlgvea_ dlgvoa_ dlgwja_
dleswa_ dleyea_ d1f05a_ dlf6ya_ dlg5aa2 dlgjwa2 dlh6zal dlhfba_ dli2o0a_
dlcbg__ dlceo__ dlclxa_ dlczla_ dle43a2 dledia_ dle4mm _d1e9yb2 dlea9c3
dldqwa_ dldvja_ dldxea_ dleSla_ dle9ial dlec7al dleexa_ dleixa_ dlepxa_
dlhtia_ dli60a_ dliv8a2 dljSsa_ dljpdxl1 dljpmal dlkvSa_ dllyxa_ dlm53a2
dllqaa_ dlluca_ dllucb_ dlmdla _dlo94al dlofda2 dlogba_ dloyb__ dlzfjal
dlm7xa3 dIn8fa_ dln8ia_ dIntha_ dlodual dlotl a4 dloyOa_ dlpkla2 dlqapal
d1fh9a_ d1foba_ dlg0ca_ d1g94a2 dlgeya2 dlghsa_ d1gkpa2 d1 gkra2 dlgnxa_
dlgvfa_ dlgzga_ dlhSya_ dlhkva2 dlhl2a_ dlidna_ dligwa_ dliwpa_ dliyxal
dlpyma_ dlqo2a_ dlqtla_ dlrpxa_ dlteda_ dliphl_ dltrea_ dlug__ dlxima_
dlhw6a_ dlicpa_ d1j96a_ dljenal dljeza_ dljrlal d1k87a2 dlhjsa_ dlht6a2
dljvnal dlkdga_ dlkblal d1liua2 dlt8a_ dllwha2 dlm3ua_ dlkkoal dlkm3a_
dledqa2 dledt__ dlegza_ dleh9a3 dlejxc2 dleoka_ dlfa2a_ d1jOha3 dlj18a2
dlf74a_ d1f8ma_ dlfbaa_ dlfdja_ dlfhual dlgehal dlgeqa_ dloOya_ dloepal
dlmoOa_ dlmucal dl muwa_ dIn55a_ dlneya_ dlnsj__ dIpOka_ dlxyfa2 dlxyza_
dlhlna_ dlh41al dlhiza_ dlhjga_ dlqopa_ dlrblal d1kbial dlklda2 d1k6wa2
dljqna_ dljqoa_ d1kaOof_ dlkezal dlll7al dlm7ja3 dlm5wa_ d1thfd_ dlub3a_
d7reqal d7reqbl dlitua_ dlitxal d7odca2 d8rucal dlfeqa_ dlmxga2 dInfga2
dlilwa_ dliexal dIn7ka_ dlnvma2 d1lonwa2 dlplma2 dlgk8al dlnowal dlol2a2
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dl muma_ dlmzha_ d1ji2a3 d1jz8a5 dljfxa_ dljila3 dlpii_2 dlpbga _dlqasa3
dlqoSh_ d7taa_2 d1h09a2 dljela_ ddxiaa_ dli0da_ dllosc_ dljakal dlpii_l
dlkwga2 dlgfea_ d7a3ha_ dlgvia3 d1j93a_ d2mnr_1 dlhxja_ dl16wa_ dljae_2
dlep3a_ dleOta2 dlbyb__ dldqua_ dlhg3a_ dlomOa_ dlhuva_ dljexa_ dledg__
d2dora_ d2tpsa_ dlgowa_ d1jSta_ d2chr_1 d1hx0a2 d116sa_ d1j79a_ dloneal
dllg2al d5rubal dlogsa2 dluok_2 dlqvba_ d118nal d3rubll dlodza _dlugba_
dlkrma_ d2ple__ dlob0a2 dltux__ d1qhoa4 d2toda2 dlod8a_ dlud2a2 dlqoxa_
d2ptd__ dlodOa_ dluasa2 dlqnra_ d2hvm__ d1ktba2 dleepa_ dld9ea_ dlbqeca_
dlhlya_ d1k77a_ dlhqta_ dlig8al dlecea_ dleuaa_ dlmb6ja_ d2alr__ dldosa_
dlsmd_2 dlgba_3 d4ubpc2 dlpdz_1 dIf2ja_ d2ebn__ dlgtwa_ dlmnza_ dlolza_
dlgpoal dlgoia2 dlizca_ d2btma_ dlhvxa2 dlkv8a_ dlj6oa_ dlohla_ d2aaa_2
d1 kfwal dluroa_
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Table 2 Information summary of different datasets samples
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Fig. 1 Clustering dendrograms of TIM — barrel protein dataset samples
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Fig. 2 Clustering dendrograms and species phylogenies of different functional proteins
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