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Bioinformatic analysis of the sequences of lamins from different species
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[ Abstract] Objective Type A lamins are encoded by LMNA and a major component of the nuclear lamina, which
have been suggested to play important roles in chromatin organization, transcription, DNA replication, and cell apoptosis.
The aim of this study was to analyze the bioinformation of zebrafish lamins. Methods A phylogeny analysis was figured
out with protein sequences of different species by Clustal X and MEGA 4. 0 software. Then we compared the lamin protein
sequences of different species with that of zebrafish by BLAST tool from NCBI. A figure of synteny analysis results was done
with lamin sequence information of humans, murine and zebrafish cited from UCSC, Vega and Ensemble. Results The a-
nalysis results showed that Imna, Imnbl, and Imnb2 genes of zebrafish are highly conservative and they may be homology of
human LMNA, LMNB1 and LMNB2 genes. Conclusions Zebrafish lamins and human lamins have homologous sequence
similarity, indicating that these two genes are orthologous genes.
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NP 005564.1| lamin-B1 isoform 1 Homo sapiens N2

NP 001267370.1] lamin-B1 Pan troglodyres 3252

NP 034851.2| lamin-B1 Mus musculus /)N i,

NP 001080053.1| lamin B1 Xenopus laevis “{E i

NP 694504 .2 lamin-B1 Danio rerio Bt % i1

NP 571077.2| lamin-B2 Danio rerio Bt 5 i,

NP 001080947.1| lamin B2 Xenopus laevis JEHH TV

NP 034852.2| lamin-B2 Mus musculus /)5 i,

NP 116126.3| lamin-B2 Homo sapiens N

XP 009432600.1] PREDICTED: lamin-B2 Pan troglodytes SAESR

NP 694505.2| lamin L3 Danio rerio B2 1
NP 001081545.1| lamin-L(I11) Xenopus laevis JEJ TV
NP 694503.1| lamin Danio rerio 5t 2 fé1

NP 001095210.1| lamin-A Xenopus laevis A= TV

NP 001002011.2| prelamin-A/C isoform A precursor Mus musculus /)N,
NP 001092024.1| prelamin-A/C Pan troglodytes S JRH2

NP 733821.1| lamin isoform A Homo sapiens A
NP 733822.1| lamin isoform A-deltal0 Homo sapiens NJS

NP 492371.1| Lamin-1 Caenorhabditis elegans 75 il B AF2% th

NP 476616.1| lamin isoform A Drosophila melanogaster
4{ NP 001245892 1| lamin isoform B Drosophila melanogaster %
NP 001245893.1| lamin isoform C Drosophila melanogaster ;

IR 0

LI NP 523742 .2| lamin C isoform A Drosophila melanogaster ;
[NP 001260974.1| lamin C isoform B Drosophila melanogaster S /15 F2 i

i 5 48
[FES ]
i e

NP 005550.2| laminin subunit alpha-1 precursor Homo sapiens A3
XP 009431945.1| PREDICTED: laminin subunit alpha-1 isoform X1 Pan troglodytes
NP 032506.2| laminin subunit alpha-1 precursor Mus musculus /)5 i,

NP 001030158.1] laminin subunit alpha-1 precursor Danio rerio Bt % fii

NP 001265728.1| laminin subunit alpha-2 precursor Danio rerio B 5 i,

XP 002936356.2| PREDICTED: laminin subunit alpha-2 Xenopus tropicalis #{5 JTU
NP 032507.2| laminin subunit alpha-2 precursor Mus musculus /)5 i

NP 000417 2| laminin subunit alpha-2 isoform a precursor Homo sapiens NS

XP 527501.2| PREDICTED: laminin subunit alpha-2 isoform X1 Pan troglodytes S4RH%

NP 492775.2| laminin related. See also Imb-Caenorhabditis elegans 75 il Bt
NP 000218.3| laminin subunit alpha-3 isoform 2 precursor Homo sapiens N

XP 009432082.1| PREDICTED: laminin subunit alpha-3 isoform X1 Pan troglodytes SJ2HE
NP 034810.1| laminin subunit alpha-3 precursor Mus musculus /)5 i

XP 002934184.2| PREDICTED: laminin subunit alpha-3 Xenopus tropicalis #
XP 005161783.1| PREDICTED: laminin subunit alpha-3 Danio rerio 5t
NP 001034154.1| laminin subunit alpha-4 precursor Danio rerio Kt Hy ffi

XP 012819020.1| PREDICTED: laminin subunit alpha-4 isoform X2 Xenopus tropicalis
NP 034811.2| laminin subunit alpha-4 precursor Mus musculus /)5

NP 001098676.2| laminin subunit alpha-4 isoform 1 precursor Homo sapiens NS

XP 009450137.1| PREDICTED: laminin subunit alpha-4 Pan troglodytes R

NP 476617.1| laminin A Drosophila melanogaster %154

NP 001034260.1| laminin subunit alpha-5 precursor Danio rerio Bt i,

XP 012808102.1| PREDICTED: laminin subunit alpha-5 isoform X2 Xenopus tropicalis 35 JTV§
NP 001074640.1| laminin subunit alpha-5 precursor Mus musculus /> i

NP 005551.3| laminin subunit alpha-5 precursor Homo sapiens NS

XP 009435831.1| PREDICTED: LOW QUALITY PROTEIN: laminin subunit alpha-5 Pan troglodytes

NP 002282.2| laminin subunit beta-1 precursor Homo sapiens N2
XP 001165667.2| PREDICTED: laminin subunit beta-1 Pan troglodytes

XP 002933140.2| PREDICTED: laminin subunit beta-1 Xunapu\ tropicalis Ffy JTUE
NP 775382.1| laminin subunit beta-1 precursor Danio rerio Bt 5 fi,

NP 001264059.1| laminin beta 1b precursor Danio rerio Bt 5 fi,

NP 001088164.1 laminin beta 2 (laminin S) precursor Xenopus laevis -3 Ui

NP 032509.2| laminin subunit beta-2 precursor Mus musculus /)i

NP 002283 3| laminin subunit beta-2 precursor Homo sapiens NJ

XP 692838.6| PREDICTED: laminin subunit beta-1 Danio rerio Bt

NP 775383.1| laminin subunit beta-4 precursor Danio rerio Bt

NP 001304975.1| laminin subunit beta-4 isoform 1 precursor Homo sapiens
XP 009452253.1| PREDICTED: laminin subunit beta-4 Pan troglodyte.

A
—
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B
—
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NP 001264857.1| laminin subunit beta-3 precursor Mus musculus /)5

NP 002284.3| laminin subunit gamma-1 precursor Homo sapiens AN
XP 001162648.1| PREDICTED: laminin subunit gamma-1 Pan troglodytes
NP 034813.2| laminin subunit gamma-1 precursor Mus musculus /}N &,

NP 001090659.1| laminin subunit gamma-1 precursor Xenopus tropicalis s JIUfE
NP 775384.1| laminin subunit gamma-1 precursor Danio rerio Bt H ffi

NP 035966.2| laminin subunit gamma-3 precursor Mus musculus /N i
NP 006050.3| laminin subunit gamma-3 precursor Homo sapiens AN

XP 002937413 2| PREDICTED: laminin subunit gamma-2 Xenopus tropicalis #{5 JIUf§
NP 032511.3| laminin subunit gamma-2 precursor Mus musculus /}N i,

NP 005553.2| laminin subunit gamma-2 isoform a precursor Homo sapiens A%

—
0.1

Note. A;Lamin A, lamin C, lamin Bl

1 Lamins

C:Laminin beta la, laminin beta 1b, laminin beta 4. D;Laminin gamma 1, laminin gamma 2

Fig.1 Phylogeny reconstruction of the lamin family

XP 002938099.2| PREDICTED: laminin subunit alpha-1 isoform X2 Xenopus tropicalis #1i5 JIVif§

FFE& sk

XP 006240058.1| PREDICTED: laminin subunit beta-1 isoform X3 Rattus nnrwglcu\ AR

XP 009443761.1| PREDICTED: LOW QUALITY PROTEIN: laminin subunit beta-2 Pan troglodytes S524%

XP 012815444.1] PREDICTED: laminin subunit beta-4 isoform X1 Xenopus tropicalis
A

XP 687343.5| PREDICTED: laminin subunit gamma-3 Danio rerio Bt £ ffi

XP 003312402.2] PREDICTED: laminin subunit gamma-3 Pan troglodytes FJ252

XP 009437685.1] PREDICTED: laminin subunit gamma-2 isoform X1 Pan troglodytes S J24R
XP 003197932.2| PREDICTED: laminin subunit gamma-2 Danio rerio B L ff1

, laminin gamma 3

, lamin B2. B;Laminin alpha 1, laminin alpha 2, laminin alpha 3, laminin alpha 4, laminin alpha 5.
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Tab.1 Comparison of the two blasts of lamin proteins in different animals

Types of protein Species Identities/ %
LaminA Homo sapiens 62. 00
Pan troglodytes 62. 00
Mus musculus 67.00
Xenopus laevis 62. 00
LaminB1 Homo sapiens 70. 00
Pan troglodytes 72.00
Mus musculus 69. 00
Xenopus laevis 66. 00
LaminB2 Homo sapiens 68. 00
Pan troglodytes 66. 00
Mus musculus 64. 00
Xenopus laevis 68. 00
Laminin alpha 1 Homo sapiens 50. 26
Pan troglodytes 51.93
Mus musculus 50.03
Xenopus laevis 51.37
Laminin alpha 2 Homo sapiens 56. 64
Pan troglodytes 56. 88
Mus musculus 57.15
Xenopus laevis 55. 14
Laminin alpha 3 Homo sapiens 28. 46
Pan troglodytes 28.34
Mus musculus 27.95
Xenopus laevis 28. 80
Laminin alpha 4 Homo sapiens 45.94
Pan troglodytes 45.58
Mus musculus 45.34
Xenopus laevis 46. 86
Laminin alpha 5 Homo sapiens 47.19
Pan troglodytes 48. 11
Mus musculus 46. 81
Xenopus laevis 51.23
Laminin beta la Homo sapiens 66. 91
Pan troglodytes 66. 74
Mus musculus 67. 19
Xenopus laevis 64. 00
Laminin beta 1b Homo sapiens 55.18
Pan troglodytes 55.07
Mus musculus 54.78
Xenopus laevis 51.27
Laminin beta 4 Homo sapiens 41.53
Pan troglodytes 41.40
Mus musculus None
Xenopus laevis 41.07
Laminin gamma 1 Homo sapiens 68.93
Pan troglodytes 68. 99
Mus musculus 69. 11
Xenopus laevis 67. 84
Laminin gamma 2 Homo sapiens 32.95
Pan troglodytes 33.98
Mus musculus 32.62
Xenopus laevis 28.78
Laminin gamma 3 Homo sapiens 38.73
Pan troglodytes 61.17
Mus musculus 39.77
Xenopus laevis None
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