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Integrins-Function
Receptor proteins that mediate cell-

extracellular matrix and cell-cell interactions

wound healing
cell differentiation

tumour cell homing
leukocyte recruitment
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Integrins-structure

Integrins consist of two non-covalently linked 
transmembrane glycoprotein subunits 

All are heterodimeric and consist of one alpha and 
one beta subunit

18 alpha subunits identified

8 beta subunits identified

Integrins-isoforms



3

AIMS

Compare amino acid sequences of alpha and beta 
integrins

Identify conserved regions

Predict molecular weights, isoeletric points and 
potential phosphorylation sites

Determine 3D structure

Flowchart of protein 3D structure analysis
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beta2    1 SGPGCTWCQKLNFTGPGDPDSIRCDTRPQLLMRGCAADDIMDPTSLAETQEDH------- 
beta7    1 SHPSCAWCKQLNFTASGEAEARRCARREELLARGCPLEELEEPRGQQEVLQDQPLSQGAR 
beta1    1 AGPNCGWCTNSTFLQEGMPTSARCDDLEALKKKGCPPDDIENPRGSKDIKKNKNVTNRSK 
beta3    1 VSPMCAWCSDEALPLG----SPRCDLKENLLKDNCAPESIEFPVSEARVLEDRPLSDKGS 
beta5    1 IHPKCAWCSKEDFGSPR-SITSRCDLRANLVKNGCG-GEIESPASSFHVLRSLPLSSKGS 
Beta6    1 IGPQCAWCAQENFTHPS-GVGERCDTPANLLAKGCQLNFIENPVSQVEILKNKPLSVGRQ 
beta8    1 ----------EDFISGG-SRSERCDIVSNLISKGCSVDSIEYPSVHVIIPTENEIN---- 
beta4    1 VDKDCAYCTDEMFRDRR------CNTQAELLAAGCQRESIVVMESSFQITEETQIDTTLR 
 
 
beta2   54 NGGQK-------QLSPQKVTLYLRPGQAAAFNVTFRRAKGYPIDLYYLMDLSYSMLDDLR 
beta7   61 GEGAT-------QLAPQRVRVTLRPGEPQQLQVRFLRAEGYPVDLYYLMDLSYSMKDDLE 
beta1   61 GTAEKLKPEDIHQIQPQQLVLRLRSGEPQTFTLKFKRAEDYPIDLYYLMDLSYSMKDDLE 
beta3   57 GDS-S----QVTQVSPQRIALRLRPDDSKNFSIQVRQVEDYPVDIYYLMDLSYSMKDDLW 
beta5   59 GSAGW----DVIQMTPQEIAVNLRPGDKTTFQLQVRQVEDYPVDLYYLMDLSLSMKDDLD 
Beta6   60 KNS-S----DIVQIAPQSLILKLRPGGAQTLQVHVRQTEDYPVDLYYLMDLSASMDDDLN 
beta8   46 -----------TQVTPGEVSIQLRPGAEANFMLKVHPLKKYPVDLYYLVDVSASMHNNIE 
beta4   55 RS----------QMSPQGLRVRLRPGEERHFELEVFEPLESPVDLYILMDFSNSMSDDLD 
 
 
beta2  107 NVKKLGGDLLRALNEITESGRIGFGSFVDKTVLPFVNTHP-DKLRNPCP--NKEKECQPP 
beta7  114 RVRQLGHALLVRLQEVTHSVRIGFGSFVDKTVLPFVSTVP-SKLRHPCP--TRLERCQSP 
beta1  121 NVKSLGTDLMNEMRRITSDFRIGFGSFVEKTVMPYISTTP-AKLRNPCT--S-EQNCTTP 
beta3  112 SIQNLGTKLATQMRKLTSNLRIGFGAFVDKPVSPYMYISPPEALENPC--YDMKTTCLPM 
beta5  115 NIRSLGTKLAEEMRKLTSNFRLGFGSFVDKDISPFSYAAP-RYQTNPCIGYKLFPNCVPS 
Beta6  115 TIKELGSGLSKEMSKLTSNFRLGFGSFVEKPVSPFVKTTP-EEIANPCS--SIPYFCLPT 
beta8   95 KLNSVGNDLSRKMAFFSRDFRLGFGSYVDKTVSPYISIHP-ERIHNQCS--DYNLDCMPP 
beta4  105 NLKKMGQNLARVLSQLTSDYTIGFGKFVDKVSVPQTDMRP-EKLKEPWP------NSDPP 
 
 
beta2  164 FAFRHVLKLTNNSNQFQTEVGKQLISGNLDAPEGGLDAMMQVAACPEEIGWRN-VTRLLV 
beta7  171 FSFHHVLSLTGDAQAFEREVGRQSVSGNLDSPEGGFDAILQAALCQEQIGWRN-VSRLLV 
beta1  177 FSYKNVLSLTNKGEVFNELVGKQRISGNLDSPEGGFDAIMQVAVCGSLIGWRN-VTRLLV 
beta3  170 FGYKHVLTLTDQVTRFNEEVKKQSVSRNRDAPEGGFDAIMQATVCDEKIGWRNDASHLLV 
beta5  174 FGFRHLLPLTDRVDSFNEEVRKQRVSRNRDAPEGGFDAVLQAAVCKEKIGWRKDALHLLV 
Beta6  172 FGFKHILPLTNDAERFNEIVKNQKISANIDTPEGGFDAIMQAAVCKEKIGWRNDSLHLLV 
beta8  152 HGYIHVLSLTENITEFEKAVHRQKISGNIDTPEGGFDAMLQAAVCESHIGWRKEAKRLLL 
beta4  158 FSFKNVISLTEDVDEFRNKLQGERISGNLDAPEGGFDAILQTAVCTRDIGWRPDSTHLLV 
 
 
beta2  223 FATDDGFHFAGDGK--LGAILTPNDGRCHLEDN-LYKRSNEFDYPSVGQLAHKLAENNIQ 
beta7  230 FTSDDTFHTAGDGK--LGGIFMPSDGHCHLDSNGLYSRSTEFDYPSVGQVAQALSAANIQ 
beta1  236 FSTDAGFHFAGDGK--LGGIVLPNDGQCHLENN-MYTMSHYYDYPSIAHLVQKLSENNIQ 
beta3  230 FTTDAKTHIALDGR--LAGIVQPNDGQCHVGSDNHYSASTTMDYPSLGLMTEKLSQKNIN 
beta5  234 FTTDDVPHIALDGK--LGGLVQPHDGQCHLNEANEYTASNQMDYPSLALLGEKLAENNIN 
Beta6  232 FVSDADSHFGMDSK--LAGIVIPNDGLCHLDSKNEYSMSTVLEYPTIGQLIDKLVQNNVL 
beta8  212 VMTDQTSHLALDSK--LAGIVVPNDGNCHLKN-NVYVKSTTMEHPSLGQLSEKLIDNNIN 
beta4  218 FSTESAFHYEADGANVLAGIMSRNDERCHLDTTGTYTQYRTQDYPSVPTLVRLLAKHNII 
 
 
beta2  280 PIFAVTSRMVKTYEKLTEIIPKSAVGELSEDSSNVVHLIKNAYNKLSSRVFLDHNALPDT 
beta7  288 PIFAVTSAALPVYQELSKLIPKSAVGELSEDSSNVVQLIMDAYNSLSSTVTLEHSSLPPG 
beta1  293 TIFAVTEEFQPVYKELKNLIPKSAVGTLSANSSNVIQLIIDAYNSLSSEVILENGKLSEG 
beta3  288 LIFAVTENVVNLYQNYSELIPGTTVGVLSMDSSNVLQLIVDAYGKIRSKVELEVRDLPEE 
beta5  292 LIFAVTKNHYMLYKNFTALIPGTTVEILDGDSKNIIQLIINAYNSIRSKVELSVWDQPED 
Beta6  290 LIFAVTQEQVHLYENYAKLIPGATVGLLQKDSGNILQLIISAYEELRSEVELEVLGDTEG 
beta8  269 VIFAVQGKQFHWYKDLLPLLPGTIAGEIESKAANLNNLVVEAYQKLISEVKVQVENQVQG 
beta4  278 PIFAVTNYSYSYYEKLHTYFPVSSLGVLQEDSSNIVELLEEAFNRIRSNLDIRALDSPRG 
 
 
beta2  340 LKVTYDSFCSNGVTHRNQP--RGDCDGVQINVPITFQVKVTATECI-QE--QSFVIRALG 
beta7  348 VHISYESQCEGPEKREGKAEDRGQCNHVRINQTVTFWVSLQATHCL-PEP-HLLRLRALG 
beta1  353 VTISYKSYCKNGVNGTGEN--GRKCSNISIGDEVQFEISITSNKCP-KKDSDSFKIRPLG 
beta3  348 LSLSFNATCLNNEVIPGLK----SCMGLKIGDTVSFSIEAKVRGCP-QEKEKSFTIKPVG 
beta5  352 LNLFFTATCQDGVSYPGQR----KCEGLKIGDTASFEVSLEARSCPSRHTEHVFALRPVG 
Beta6  350 LNLSFTAICNNGTLFQHQK----KCSHMKVGDTASFSVTVNIPHCE--RRSRHIIIKPVG 
beta8  329 IYFNITAICPDGSRKPGME----GCRNVTSNDEVLFNVTVTMKKCDVTGGKNYAIIKPIG 
beta4  338 LRTEVTSKMFQKTRTGSFHIRRGEVGIYQVQLRALEHVDGTHVCQLPEDQKGNIHLKPS- 

 

beta2  395 FTDIVTVQVLPQCECRCRDQ-SRDRSLCH-GKGFLECGICRCDTGYIGKNCECQTQGRSS 
beta7  406 FSEELIVELHTLCDCNCSDT-QPQAPHCSDGQGHLQCGVCSCAPGRLGRLCECSVAELSS 
beta1  410 FTEEVEVILQYICECECQSEGIPESPKCHEGNGTFECGACRCNEGRVGRHCECSTDEVNS 
beta3  403 FKDSLIVQVTFDCDCACQAQAEPNSHRCNNGNGTFECGVCRCGPGWLGSQCECSEEDYRP 
beta5  408 FRDSLEVGVTYNCTCGCSVGLEPNSARCN-GSGTYVCGLCECSPGYLGTRCECQDGENQS 
Beta6  404 LGDALELLVSPECNCDCQKEVEVNSSKCHHGNGSFQCGVCACHPGHMGPRCECGEDMLS- 
beta8  385 FNETAKIHIHRNCSCQCEDNRGPKGKCVDETFLDSKCFQCDEN------KCHFDEDQFS- 
beta4  397 FSDGLKMDAGIICDVCTCELQKEVRSARCSFNGDFVCGQCVCSEGWSGQTCNCSTGSLS- 
 
 
beta2  453 QELEGSCRKDNNS-IICSGLGDCVCGQCLCHTSDVPGKLIYGQYCECDTINCERYNGQVC 
beta7  465 PDLESGCRAPNGTGPLCSGKGHCQCGRCSCSGQSS------GHLCECDDASCERHEGILC 
beta1  470 EDMDAYCRKENSS-EICSNNGECVCGQCVCRKRDNTNEIYSGKFCECDNFNCDRSNGLIC 
beta3  463 S-QQDECSPREGQ-PVCSQRGECLCGQCVCHSSDFG--KITGKYCECDDFSCVRYKGEMC 
beta5  467 V-YQNLCREAEGK-PLCSGRGDCSCNQCSCFESEFG--KIYGPFCECDNFSCARNKGVLC 
Beta6  463 ---TDSCKEAPDH-PSCSGRGDCYCGQCICHLSPYG--NIYGPYCQCDNFSCVRHKGLLC 
beta8  438 ---SESCKSHKDQ-PVCSGRGVCVCGKCSCHKIKLG--KVYGKYCEKDDFSCPYHHGNLC 
beta4  456 -DIQPCLREGEDK--PCSGRGECQCGHCVCYGEGRY----EGQFCEYDNFQCPRTSGFLC 
 
 
beta2  512 GGPGRGLCFCGKCRCHPGFEGSACQC-ERTTEGCLNPRRVECSGRGRCRCNVCECHS-GY 
beta7  519 GGFGR--CQCGVCHCHANRTGRACEC-SGDMDSCISPEGGLCSGHGRCKCNRCQCLD-GY 
beta1  529 GGNGV--CKCRVCECNPNYTGSACDC-SLDTSTCEASNGQICNGRGICECGVCKCTDPKF 
beta3  519 SGHGQ--CSCGDCLCDSDWTGYYCNC-TTRTDTCMSSNGLLCSGRGKCECGSCVCIQPGS 
beta5  523 SGHGE--CHCGECKCHAGYIGDNCNC-STDISTCRGRDGQICSERGHCLCGQCQCTEPGA 
Beta6  517 GGNGD--CDCGECVCRSGWTGEYCNC-TTSTDSCVSEDGVLCSGRGDCVCGKCVCTNPGA 
beta8  492 AGHGE--CEAGRCQCFSGWEGDRCQCPSAAAQHCVNSKGQVCSGRGTCVCGRCECTDPRS 
beta4  509 NDRGR--CSMGQCVCEPGWTGPSCDC-PLSNATCIDSNGGICNGRGHCECGRCHCHQQSL 
 
 
beta2  570 QLPLCQECPG---CPSPCGKYISCAECLKFEKGPFGKNCSAACPG--LQLSNN------P 
beta7  575 YGALCDQCPG---CKTPCERHRDCAECGAFRTGPLATNCSTACAHTNVTLALA------P 
beta1  586 QGQTCEMCQT---CLGVCAEHKECVQCRAFNKGEKKDTCTQECSYFNITKVESRDKLPQP 
beta3  576 YGDTCEKCPT---CPDACTFKKECVECKKFDREPYMTENTCNRYCRDEIES-VKE---LK 
beta5  580 FGEMCEKCPT---CPDACSTKRDCVECLLLHSGKPDNQ-TCHSLCRDEVITWVDT---IV 
Beta6  574 SGPXCERCPT---CGDPCNSKRSCIECHLSAAGQAGEECVDKCKLAGATISEEED---FS 
beta8  550 IGRFCEHCPT---CYTACKENWNCMQCLHPHNLSQAILDQCKTSCALMEQQ--------- 
beta4  566 YTDTICEINYSAIHPGLCEDLRSCVQCQAWGTGEKKGRTCEECNFKVKMVDELKR----- 
 
 
beta2  619 VKGR---TCKERDSEGCWVAYTLEQQDGMDRYLIYVDESRECVAGPNIAAIVGGTVAGIV 
beta7  626 ILDDG--WCKER-TLDNQLFFFLVEDDARGTVVLRVRPQE--KGADHTQAIVLGCVGGIV 
beta1  643 VQPDPVSHCKEKDVDDCWFYFTYSVN-GNNEVMVHVVENPECPTGPDIIPIVAGVVAGIV 
beta3  629 DTGKDAVNCTYKNEDDCVVRFQYYED-SSGKSILYVVEEPECPKGPDILVVLLSVMGAIL 
beta5  633 KDDQEAVLCFYKTAKDCVMMFTYVEL-PSGKSNLTVLREPECGNTPNAMTILLAVVGSIL 
Beta6  628 KDG--SVSCSLQGENECLITFLITTD-NEGKTIIHSINEKDCPKPPNIPMIMLGVSLATL 
beta8  598 --------HYVDQTSECFSSPSYLR-------IFFIIFIVTFLIGLLKVLIIRQVILQWN 
beta4  621 AEEVVVRCSFRDEDDDCTYSYTMEGDGAPGPNSTVLVHKKKDCPPGSFWWLIPLLLLLLP 
 
 
beta2  676 LIGILLLVIWKALIHLSDLREYRRFEKEKLKSQWNND-NPLFKSATTTVM-------NPK 
beta7  681 AVGLGLVLAYRLSVEIYDRREYSRFEKEQQQLNWKQDSNPLYKSAITTTI-------NPR 
beta1  702 LIGLALLLIWKLLMIIHDRREFAKFEKEKMNAKWDTGENPIYKSAVTTVV-------NPK 
beta3  688 LIGLAALLIWKLLITIHDRKEFAKFEEERARAKWDTANNPLYKEATSTFT-------NIT 
beta5  692 LVGLALLAIWKLLVTIHDRREFAKFQSERSRARYEMASNPLYRKPISTHTVDF--TFNKS 
Beta6  685 LIGVVLLCIWKLLVSFHDRKEVAKFEAERSKAKWQTGTNPLYRGSTSTFK-------NVT 
beta8  643 SNKIKSSSDYRVSASKKDKLILQSVCTRAVTYRREKPEE--IKMDISKLN------AHET 
beta4  681 LLALLLLLCWKYCACCKACLALLPCCNRGHMVGFKEDHYMLRENLMASDHLDTPMLRSGN 
 

 729-751 transmembrane 
domain

1-20 signal sequence
34-464 integrin beta chain

BOXSHADE 3.21

Pfam 14.0 (Saint Louis)
Domain structure of proteins in the integrin-beta alignment

Domain structure of proteins in the integrin-alpha alignment
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~5%~55%~40%AVERAGE

35/598 
(5%)

333/598 (55%),230/598 (38%), e-118430 bits (1105), Beta1 vs beta8

668 bits (1724), 

626 bits (1615), 

611 bits (1576), 

440 bits (1132), 

655 bits (1690), 

686 bits (1769), 

Score 

0.0

e-178

e-173

e-121

0.0

0.0

Expect 

31/770 
(4%)

26/774 
(3%)

33/787 
(4%)

62/723 
(8%)

28/780 
(3%) 

40/791 
(5%)

Gaps

470/770 (60%),332/770 (43%), Beta1 vs beta7

440/774 (56%),315/774 (40%), Beta1 vs beta6

452/787 (57%),323/787 (41%), Beta1 vs beta5

383/723 (52%)265/723 (36%), Beta1 vs beta4

462/780 (58%)332/780 (42%)Beta1 vs beta 3

468/791 (58%)344/791 (43%)Beta1 vs beta 2

PositivesIdentitiesFamily 
members

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6

110/755 (14%)179/755 (23%), 179/755 (23%), 1e-24118 bits (296), alpha5 vs alpha_x

32/1021 (3%)607/1021 (59%), 440/1021 (43%), 0.0808 bits (2086), alpha5 vs alpha_v

104/931 (11%)389/931 (41%), 243/931 (26%), 4e-58229 bits (585), alpha5 vs alpha9

62/473 (13%)192/473 (39%), 126/473 (26%), 4e-25120 bits (300), alpha5 vs alpha10

104/583 (17%)226/583 (38%), 144/583 (24%), 2e-26124 bits (312), alpha5 vs alpha11

57/498 (11%)208/498 (41%), 138/498 (27%), 2e-25120 bits (302), alpha5 vs alpha_d

71/557 (12%)223/557 (39%), 144/557 (25%), 7e-24115 bits (289), alpha5 vs alpha_E

28/979 (2%)601/979 (60%), 427/979 (43%), 0.0825 bits (2130), alpha5 vs alpha8

96/616 (15%)248/616 (39%), 153/616 (24%), 5e-22109 bits (273), alpha5 vs alpha_L

70/523 (13%)217/523 (41%), 138/523 (26%), 3e-24117 bits (293), alpha5 vs alpha_M

~17%~42%~29%AVERAGE

58/976 (5%)507/976 (51%), 359/976 (36%), e-159564 bits (1453), alpha5 vs alpha_IIb

233 bits (595), 

217 bits (553)

225 bits (574)

188 bits (478)

142 bits (359)

43.9 bits (102)

Score 

2e-59

2e-54

7e-57

9e-46

6e-32

0.036

Expect 

125/898 (13%)

140/993 (14%)

95/856 (11%)

142/981 (14%)

97/785 (12%)

17/124 (13%)

Gaps

386/898 (42%), 254/898 (28%), alpha5 vs alpha7

408/993 (40%), 255/993 (25%), alpha5 vs alpha6

364/856 (42%)225/856 (26%)alpha5 vs alpha4

381/981 (38%)256/981 (26%), alpha5 vs alpha3

313/785 (39%)186/785 (23%)alpha5 vs alpha2

51/124 (40%)35/124 (28%)alpha5 vs alpha1

PositivesIdentitiesFamily members
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Integrin Molecular weight Isoelectric point 
Alpha 1 128 5.82 
Alpha 2 129 5.1 
Alpha 3 119 6.51 
Alpha 4 115 5.91 
Alpha 5 115 5.5 
Alpha 6 119 6.36 
Alpha 7 124 5.59 
Alpha 8 117 5.37 
Alpha 9 115 5.72 
Alpha 10 128 6.21 
Alpha 11 134 6.29 
Alpha d 127 5.47 
Alpha E 130 5.43 
Alpha L 119 5.42 
Alpha M 127 6.74 
Alpha v 116 5.51 
Alpha X 129 6.28 
Alpha IIb 113 5.21 
Beta 1 89 5.27 
Beta 2 85 6.57 
Beta 3 88 5.04 
Beta 4 202 5.79 
Beta 5 88 5.62 
Beta 6 86 5.27 
Beta 7 87 5.63 
Beta 8 86 6.96 

ExPASy 
Compute 
pI/Mw

transmembrane

intracellular

MotifScan
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MotifScan

3-dimensional structure of alpha1 
integrin (I domain) 

RasMol
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Credits

Sequence alignment engineers:Sebastian Komorowski and 
Dianne Cooper

Animation and graphics:Albena Kantardzhieva

Sound engineer: Cuddapah Sunku Chennakesava 

Screenplay by: Mikhail Paveliev 

Scientific consultant: Geraint Thomas

Produced by: EMBO productions, France.

For any questions please refer to:

http://integrins.hypermart.net/


