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Background 

Integrins are receptors that mediate the attachment 

between a cell and the tissues that surround it, such 

as other cells or the extracellular matrix (ECM). In 

signal transduction, integrins pass information 

about the chemical composition of the ECM into 

the cell. Therefore, they are involved in cell 

signaling and the regulation of cell cycle, shape, 

and motility. 



Background 

Integrins are ubiquitous membrane 

receptor family which includes 18 

different αsubunits and 8 βsubunits 

forming more than 20 αβ heterodimers. 

Integrin has a lot of ligands include such 

as several bacterial and viral proteins. 

Integrins play a key role in vascular 

endothelial cell and tumour cell adhesion, 

lymphocyte transport, tumor growth and 

infection. 



Primary Structure Analysis 

TGGCGGCCCGCAGGAGAGGGGGGAGGAGAAAGCAGAGAAGAGTGGGGGCTGGCGGCCGAGGAAAAAGGGAAGGGTCTCCGAGAGTAGACGCGCGGGG

GACTCGGCGAGGGTGCGTCCGGAGCAGCGACAACTCCGAGCGTCCCAGCGGGCCAGCGAGGAGGATGGTGGCGGCCGGGCGCGGACCAGCCCGGCCGCG

GGCGCCGTGAGCCGGAGCGCAGCGCCCGGCATGCGGCTGCGGTCCCCGGCCTCGGCCCCGCTCCGCCCCCGCCGAGCGCCCCAGCCGAGCGGCGCGCATC

ATGCCGCGGGTGCCCGCGACCCTCTACGCCTGTCTGCTCGGGCTCTGCGCGCTCGTTCCGCGCCTCGCAGGGCTCAACATATGCACTAGTGGAAGTGCCAC

CTCGTGTGAAGAATGCCTGTTGATCCACCCAAAATGTGCCTGGTGCTCCAAAGAGTACTTTGGCAATCCACGGTCCATCACCTCTCGGTGTGACCTGAAGG

CAAACCTCATCCGGAATGGCTGTGAAGGTGAGATTGAGAGTCCAGCCAGCAGCACCCACGTCCTCCGGAACCTACCTCTCAGCAGCAAGGGTTCCAGTGC

CACGGGCTCTGACGTCATCCAGATGACGCCGCAGGAGATTGCAGTGAGCCTCCGGCCAGGCGAGCAGACTACGTTCCAGCTGCAGGTGCGCCAGGTGGAG

GACTACCCTGTAGACCTGTACTACCTGATGGACCTCTCCCTCTCCATGAAGGATGACTTGGAGAACATCCGGAGCCTGGGCACCAAGCTTGCGGAGGAAA

TGAGGAAGCTCACTAGTAACTTCCGCTTAGGTTTCGGGTCTTTTGTTGACAAGGACATCTCTCCTTTCTCCTACACGGCACCGAGATACCAGACCAATCCGT

GTATTGGTTACAAGTTATTCCCCAACTGCGTCCCCTCCTTCGGGTTCCGGCATCTGCTGCCTCTCACAGACAGAGTCGACAGCTTCAACGAGGAAGTGAGG

AAGCAGAGGGTGTCCCGGAACCGAGATGCCCCCGAGGGGGGGTTTGATGCGGTCCTCCAGGCTGCTGTCTGCAAGGAGAAGATCGGATGGCGAAAAGAT

GCTCTGCACTTGCTGGTGTTCACAACAGACGATGTGCCCCACATCGCACTGGATGGAAAACTGGGTGGCCTGGTCCAGCCCCACGATGGCCAGTGTCACCT

GAATGAAGCCAATGAGTACACAGCCTCTAACCAGATGGACTATCCATCGCTTGCCTTGCTTGGGGAGAAGCTGGCAGAGAACAATATCAACCTCATTTTTG

CTGTGACGAAGAACCACTATATGCTCTACAAGAATTTTACAGCCCTGATACCTGGAACCACTGTGGAGATTTTGCATGGAGATTCCAAAAATATTATTCAA

CTGATTATCAATGCGTACAGTAGCATCCGGGCTAAAGTGGAGCTGTCAGTGTGGGATCAGCCAGAAGACCTTAATCTCTTCTTCACTGCCACCTGCCAAGA

TGGCATATCTTACCCTGGTCAGAGGAAGTGTGAGGGTCTGAAGATTGGGGACACGGCATCCTTTGAAGTGTCCGTGGAGGCTCGGAGCTGCCCCGGCAGA

CAAGCAGCACAGTCTTTCACCTTGAGGCCCGTGGGCTTCCGGGACAGTCTGCAGGTGGAAGTCGCCTACAATTGCACATGCGGCTGTAGCACGGGGCTGG

AGCCCAACAGTGCCAGATGCAGTGGGAATGGAACATACACCTGTGGGCTGTGCGAGTGTGACCCCGGCTACCTGGGCACTAGGTGCGAGTGCCAGGAGG

GGGAGAACCAGAGCGGGTACCAGAACCTGTGCCGGGAGGCAGAGGGCAAGCCTCTGTGCAGCGGGCGTGGAGAGTGTAGCTGCAACCAGTGCTCCTGCT

TCGAGAGTGAGTTCGGGAGGATCTACGGACCTTTCTGCGAGTGTGACAGCTTTTCCTGTGCCAGAAACAAGGGCGTCCTATGCTCAGGCCATGGAGAGTGT

CACTGTGGAGAATGCAAATGCCACGCAGGTTACATTGGGGACAATTGTAACTGCTCAACAGACGTCAGCACATGCAGGGCCAAGGATGGGCAGATCTGCA

GTGACCGAGGCCGTTGTGTCTGTGGGCAGTGCCAGTGCACAGAGCCTGGAGCCTTTGGGGAGACGTGTGAGAAGTGCCCAACCTGCCCGGATGCTTGCAG

CTCTAAGAGAGACTGTGTCGAATGCTTGCTACTTCACCAGGGGAAACCTGACAACCAGACCTGCCACCACCAGTGCAAAGATGAGGTGATCACGTGGGTA

GACACCATCGTCAAAGATGACCAGGAGGCTGTGCTTTGCTTCTACAAAACTGCTAAGGACTGCGTTATGATGTTCAGCTACACAGAACTGCCCAATGGGA

GGTCCAACTTGACGGTCCTCCGGGAGCCAGAATGTGGAAGTGCCCCCAATGCCATGACCATCCTGCTGGCTGTGGTTGGCAGCATCCTCCTGATTGGGATG

GCACTCCTGGCCATCTGGAAGCTGCTCGTCACCATCCACGACCGCCGAGAGTTTGCCAAGTTCCAAAGTGAGCGCTCCAGGGCCCGTTATGAAATGGCCTC

AAACCCCCTGTACAGAAAGCCCATCTCCACACACACTGTCGATTTCGCCTTCAACAAGTTCAACAAATCCTACAATGGCTCAGTGGACTGAGGCTCCTGGA

TGGCTGGAGGGGGACTAAGGATGAAGACTCTGGCGTGCCTTGGACTTCCTGGACCATTTGCTCACGCTAGCTAGGCACGCACGGATAATGGAGATGCCCT

CCATTGAGCCCTAAGGGACCTGGTAGCCACACAGCGGGCCACAGGCACTTGGGGCCACTTCCCTCCAAGCCAGGGAAAGCAAGGAGACTCTGGTGTTCTC

AGCTTCCCCTCTGCCGCCTCCAGCTTGCTGTCTC  

The original cDNA sequence(3304bp): 



Primary Structure Analysis 
The CDS analysis by tool PlotORF 

The right 

CDS 

prediction 



Primary Structure Analysis 

TGGCGGCCCGCAGGAGAGGGGGGAGGAGAAAGCAGAGAAGAGTGGGGGCTGGCGGCCGAGGAAAAAGGGAAGGGTCTCCGAGAGTAGACGCGCGGGG

GACTCGGCGAGGGTGCGTCCGGAGCAGCGACAACTCCGAGCGTCCCAGCGGGCCAGCGAGGAGGATGGTGGCGGCCGGGCGCGGACCAGCCCGGCCGCG

GGCGCCGTGAGCCGGAGCGCAGCGCCCGGCATGCGGCTGCGGTCCCCGGCCTCGGCCCCGCTCCGCCCCCGCCGAGCGCCCCAGCCGAGCGGCGCGCATC

ATGCCGCGGGTGCCCGCGACCCTCTACGCCTGTCTGCTCGGGCTCTGCGCGCTCGTTCCGCGCCTCGCAGGGCTCAACATATGCACTAGTGGAAGTGCCAC

CTCGTGTGAAGAATGCCTGTTGATCCACCCAAAATGTGCCTGGTGCTCCAAAGAGTACTTTGGCAATCCACGGTCCATCACCTCTCGGTGTGACCTGAAGG

CAAACCTCATCCGGAATGGCTGTGAAGGTGAGATTGAGAGTCCAGCCAGCAGCACCCACGTCCTCCGGAACCTACCTCTCAGCAGCAAGGGTTCCAGTGC

CACGGGCTCTGACGTCATCCAGATGACGCCGCAGGAGATTGCAGTGAGCCTCCGGCCAGGCGAGCAGACTACGTTCCAGCTGCAGGTGCGCCAGGTGGAG

GACTACCCTGTAGACCTGTACTACCTGATGGACCTCTCCCTCTCCATGAAGGATGACTTGGAGAACATCCGGAGCCTGGGCACCAAGCTTGCGGAGGAAA

TGAGGAAGCTCACTAGTAACTTCCGCTTAGGTTTCGGGTCTTTTGTTGACAAGGACATCTCTCCTTTCTCCTACACGGCACCGAGATACCAGACCAATCCGT

GTATTGGTTACAAGTTATTCCCCAACTGCGTCCCCTCCTTCGGGTTCCGGCATCTGCTGCCTCTCACAGACAGAGTCGACAGCTTCAACGAGGAAGTGAGG

AAGCAGAGGGTGTCCCGGAACCGAGATGCCCCCGAGGGGGGGTTTGATGCGGTCCTCCAGGCTGCTGTCTGCAAGGAGAAGATCGGATGGCGAAAAGAT

GCTCTGCACTTGCTGGTGTTCACAACAGACGATGTGCCCCACATCGCACTGGATGGAAAACTGGGTGGCCTGGTCCAGCCCCACGATGGCCAGTGTCACCT

GAATGAAGCCAATGAGTACACAGCCTCTAACCAGATGGACTATCCATCGCTTGCCTTGCTTGGGGAGAAGCTGGCAGAGAACAATATCAACCTCATTTTTG

CTGTGACGAAGAACCACTATATGCTCTACAAGAATTTTACAGCCCTGATACCTGGAACCACTGTGGAGATTTTGCATGGAGATTCCAAAAATATTATTCAA

CTGATTATCAATGCGTACAGTAGCATCCGGGCTAAAGTGGAGCTGTCAGTGTGGGATCAGCCAGAAGACCTTAATCTCTTCTTCACTGCCACCTGCCAAGA

TGGCATATCTTACCCTGGTCAGAGGAAGTGTGAGGGTCTGAAGATTGGGGACACGGCATCCTTTGAAGTGTCCGTGGAGGCTCGGAGCTGCCCCGGCAGA

CAAGCAGCACAGTCTTTCACCTTGAGGCCCGTGGGCTTCCGGGACAGTCTGCAGGTGGAAGTCGCCTACAATTGCACATGCGGCTGTAGCACGGGGCTGG

AGCCCAACAGTGCCAGATGCAGTGGGAATGGAACATACACCTGTGGGCTGTGCGAGTGTGACCCCGGCTACCTGGGCACTAGGTGCGAGTGCCAGGAGG

GGGAGAACCAGAGCGGGTACCAGAACCTGTGCCGGGAGGCAGAGGGCAAGCCTCTGTGCAGCGGGCGTGGAGAGTGTAGCTGCAACCAGTGCTCCTGCT

TCGAGAGTGAGTTCGGGAGGATCTACGGACCTTTCTGCGAGTGTGACAGCTTTTCCTGTGCCAGAAACAAGGGCGTCCTATGCTCAGGCCATGGAGAGTGT

CACTGTGGAGAATGCAAATGCCACGCAGGTTACATTGGGGACAATTGTAACTGCTCAACAGACGTCAGCACATGCAGGGCCAAGGATGGGCAGATCTGCA

GTGACCGAGGCCGTTGTGTCTGTGGGCAGTGCCAGTGCACAGAGCCTGGAGCCTTTGGGGAGACGTGTGAGAAGTGCCCAACCTGCCCGGATGCTTGCAG

CTCTAAGAGAGACTGTGTCGAATGCTTGCTACTTCACCAGGGGAAACCTGACAACCAGACCTGCCACCACCAGTGCAAAGATGAGGTGATCACGTGGGTA

GACACCATCGTCAAAGATGACCAGGAGGCTGTGCTTTGCTTCTACAAAACTGCTAAGGACTGCGTTATGATGTTCAGCTACACAGAACTGCCCAATGGGA

GGTCCAACTTGACGGTCCTCCGGGAGCCAGAATGTGGAAGTGCCCCCAATGCCATGACCATCCTGCTGGCTGTGGTTGGCAGCATCCTCCTGATTGGGATG

GCACTCCTGGCCATCTGGAAGCTGCTCGTCACCATCCACGACCGCCGAGAGTTTGCCAAGTTCCAAAGTGAGCGCTCCAGGGCCCGTTATGAAATGGCCTC

AAACCCCCTGTACAGAAAGCCCATCTCCACACACACTGTCGATTTCGCCTTCAACAAGTTCAACAAATCCTACAATGGCTCAGTGGACTGAGGCTCCTGGA

TGGCTGGAGGGGGACTAAGGATGAAGACTCTGGCGTGCCTTGGACTTCCTGGACCATTTGCTCACGCTAGCTAGGCACGCACGGATAATGGAGATGCCCT

CCATTGAGCCCTAAGGGACCTGGTAGCCACACAGCGGGCCACAGGCACTTGGGGCCACTTCCCTCCAAGCCAGGGAAAGCAAGGAGACTCTGGTGTTCTC

AGCTTCCCCTCTGCCGCCTCCAGCTTGCTGTCTC  

The CDS sequence (2399bp): 



Primary Structure Analysis 

MPRVPATLYACLLGLCALVPRLAGLNICTSGSATSCEECLLIHPKCAWCSKEYFGNPRSI

TSRCDLKANLIRNGCEGEIESPASSTHVLRNLPLSSKGSSATGSDVIQMTPQEIAVSLRPG

EQTTFQLQVRQVEDYPVDLYYLMDLSLSMKDDLENIRSLGTKLAEEMRKLTSNFRLGF

GSFVDKDISPFSYTAPRYQTNPCIGYKLFPNCVPSFGFRHLLPLTDRVDSFNEEVRKQRV

SRNRDAPEGGFDAVLQAAVCKEKIGWRKDALHLLVFTTDDVPHIALDGKLGGLVQPH

DGQCHLNEANEYTASNQMDYPSLALLGEKLAENNINLIFAVTKNHYMLYKNFTALIPG

TTVEILHGDSKNIIQLIINAYSSIRAKVELSVWDQPEDLNLFFTATCQDGISYPGQRKCEG

LKIGDTASFEVSVEARSCPGRQAAQSFTLRPVGFRDSLQVEVAYNCTCGCSTGLEPNSA

RCSGNGTYTCGLCECDPGYLGTRCECQEGENQSGYQNLCREAEGKPLCSGRGECSCN

QCSCFESEFGRIYGPFCECDSFSCARNKGVLCSGHGECHCGECKCHAGYIGDNCNCST

DVSTCRAKDGQICSDRGRCVCGQCQCTEPGAFGETCEKCPTCPDACSSKRDCVECLLL

HQGKPDNQTCHHQCKDEVITWVDTIVKDDQEAVLCFYKTAKDCVMMFSYTELPNGR

SNLTVLREPECGSAPNAMTILLAVVGSILLIGMALLAIWKLLVTIHDRREFAKFQSERSR

ARYEMASNPLYRKPISTHTVDFAFNKFNKSYNGSVD 

The corresponding AA sequence: 



Primary Structure Analysis 
BLAST result (BLAST X) 

The result shows the target sequence has a high homology with integrin beta-5. 



Primary Structure Analysis 

BLAST result (BLAST P) 

We basically  got a same result with the BLAST X. 



Primary Structure Analysis 

Multiple alignment results 

The result shows there are obviously homology between these 

sequences and our target sequence. 



Primary Structure Analysis 

Phylogenetic Analysis (supported by MEGA5.0) 



Primary Structure Analysis 
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The neighbor-joining tree 

constructed by MEGA 5.0. 

Our target sequence has the 

highest homology with 

homo sapiens integrin 

beta5. 

Now we are pretty much 

sure that our target 

sequence is mus musculus 

integrin beta-5. 



Primary Structure Analysis 

Molecular weight = 88051.79                Residues = 799  

Average Residue Weight = 110.202      Isoelectric Point = 5.9701 

 

Property    Residues                                 Number           Mole% 

Tiny          (A+C+G+S+T)                             277             34.668 

Small        (A+B+C+D+G+N+P+S+T+V)      438             54.819 

Aliphatic    (A+I+L+V)                                   200             25.031 

Aromatic   (F+H+W+Y)                                 78               9.762 

Non-polar (A+C+F+G+I+L+M+P+V+W+Y)  430             53.817 

Polar         (D+E+H+K+N+Q+R+S+T+Z)     369             46.183 

Charged   (B+D+E+H+K+R+Z)                   191              23.905 

Basic        (H+K+R)                                      97               12.140 

Acidic       (B+D+E+Z)                                  94               11.765 

 

The basic information of this peptide 



Primary Structure Analysis 
Hydropathy analysis by pepwindow  

The result shows this peptide has a variable hydropathy. 



Primary Structure Analysis 

The flexibility analysis of our target peptide 

The region with higher flexibility may combine the secondary structure. 



Primary Structure Analysis 

The Transmembrane 

analysis of our target 

sequence (Tmap)  

The result shows 

there may exist one 

major 

transmembrane 

regions. 



Primary Structure Analysis 

The transmembrane analysis from ExPASy and TMHMM 

shows similar results. 



Primary Structure Analysis 

The result of TMHMM 



Primary Structure Analysis 

The helical wheel of the transmembrane region 



Primary Structure Analysis 
The signal-P analysis of our target peptide 

The signal-P sequence is : 

GSAPNAMTILLAVVGSILLIGMALLAIWKLLVTIHD 



Structure Prediction 
The alpha-helix prediction by protscale 

The result shows there may exist 11-12 alpha-helixes, which match the 

Swiss-model result. 



Structure Prediction 

The 3D structure prediction of our target sequence by swiss-model 



Structure Prediction 

The “magic fit” 

between our 

prediction and  the 

complete integrin 

alhaVbeta3 in 3D 

structure. This 

proved  both the 

basic character of 

our sequence and its 

3D prediction. 



Function Analysis 

• Above all, this project has proved our 

sequence to be mus musculus integrin 

beta-5; the transmembrane analysis and 

the 3D simulation has made a further 

certification that the target sequence plays 

a key role in the signal transduction 

between ECM and cell. 
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Statement 

• 由于我们并未进实验室获得第一手的实验
数据，我们此次分析的序列为Yu.C.C.、
Nandrot.E.F.等作者于2012年提交到
genebank数据库中的小鼠整联蛋白序列。 
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