
Fig. S1. Representative raw EM micrographs of negatively stained integrins under three conditions. (A) αVβ3 integrin, (B) α5β1 integrin, (C) α3β1 integrin, 
(D) α6β1 integrin, (E) α6β4 integrin, and (F) α2β1 integrin. Large rod-like objects in A, B and F are tobacco mosaic virus. Bars, 50 nm. 
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Clasped αvβ3, 5mM Ca 2+ Clasped αvβ3, 1mM Mn 2+ Unclasped αvβ3, 1mM Mn2+

Clasped α5β1, 5mM Ca2+ Clasped α5β1, 1mM Mn 2+ Unclasped α5β1, 1mM Mn2+

Clasped α3β1, 5mM Ca2+ Clasped α3β1, 1mM Mn 2+ Unclasped α3β1, 1mM Mn2+

Clasped α6β1, 5mM Ca2+ Clasped α6β1, 1mM Mn 2+ Unclasped α6β1, 1mM Mn2+

Clasped α6β4, 5mM Ca2+ Clasped α6β4, 1mM Mn 2+ Unclasped α6β4, 1mM Mn2+

Clasped α2β1, 5mM Ca2+ Clasped α2β1, 1mM Mn 2+ Unclasped α2β1, 1mM Mn2+
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Clasped αVβ3, 5mM Ca2+

Clasped αVβ3, 1mM Mn2+

Unclasped αVβ3, 1mM Mn2+

   36          41          62           67          86           80           81          31        134          74

  51          46           26          36           53          57           51          28          40          49

   80          51          71           81         112          54           56          56          56          84

  67         113          53          85           88          42           73          68          83          34

   84          52          38          114          78          42           49          26          93          35

  25          42           63          79           58          28           51          29          71          43

Clasped α5β1, 5mM Ca2+

Clasped α5β1, 1mM Mn 2+

Unclasped α5β1, 1mM Mn2+

   84         113         124          37          36         132          69          65          38          41

  63          31           68          57           61          75           41          68          47          42

  47          69           80          38          43            40          44          58           45          44

   60          45           57          48          46           75          50           42           60         54

 42           61           42          32           32          27          70           34          57          44

  68           54          75          72           48          35           67          74          49          67

Clasped α3β1, 5mM Ca2+

Clasped α3β1, 1mM Mn 2+

Unclasped α3β1, 1mM Mn2+

   24          57          62           29          48           54           30          39          62          35

  59          27           50          23           47          38           30          35          37          22

  56          41          50          36           58           41          92           60          37          24

   89          46          88           66          83          78           67          51           63          39

  20          45          68         106           59          55           64           69          53          38

   43          95          45          158         131         25           64          63          47          77

Clasped α6β1, 5mM Ca2+

Clasped α6β1, 1mM Mn 2+

Unclasped α6β1, 1mM Mn2+

   64          26          59           52          48           47          29           40          63          26

  54          48           36          32           41          33          69           44          24          35

Clasped αVβ3, 5mM Ca    + 1mM Mg2+ 2+

   37          61          72           78          81          45           24          43          62           80

  62          22           70          70           31          62           57          54          50          57

Clasped α6β1, 5mM Ca    + 1mM Mg2+ 2+

   40          40         118        112          58           54          60          79           16          10

  55          46          15          32           15          30          61           13           44          11

   77          63           70          59          70            92         32           40          58          42

 134         103          60         118          62           43          56          45         120         52

  83           58          53           73          36          86          34           22           49          51

  56           52          62           57         43           85          88           55           37          29

Clasped α6β4, 5mM Ca2+

Clasped α6β4, 1mM Mn 2+

Unclasped α6β4, 1mM Mn2+

   85          50          25           75          36           48          69           86          97          41

  54          36           67          58           56          90          44           85          69          43

Clasped α5β1, 5mM Ca    + 1mM Mg2+ 2+

   52          59          46          40           35          41           42          58          28           63

  26          50           32          23           29          46           35          64          61           51

Clasped α6β4, 5mM Ca    + 1mM Mg2+ 2+

   49          70          47           53          67           40          75           60          52          68

  50          66           44          34           55          39           44          37           34          41

 158          63          45           92          56          90           88          48           49        122

   46          62          45           56          39          45           51          65           28          63

120          68          61          108        113          76          92           65          49          42

  41          23          50           40          51           60          31           55          32          53

Clasped α2β1, 5mM Ca2+

Clasped α2β1, 1mM Mn 2+

Unclasped α2β1, 1mM Mn2+

 140          47          30         145          73         184         165       116           44          64

 33         104          55         175         104          76          83          60           75          61

  75         105          34           64          82          43           39          71           91         86

  61          86           71          46           53          78          68           59           77          53

 40           52          48           56          43          34          59          76           49          55

 62          58           61          94           43           71          75          38           54          43

Clasped α3β1, 5mM Ca    + 1mM Mg2+ 2+

   51          95          33           57          32           42          93          69           79           54

  27          28          38          19           60          61           61          26           74           15

Clasped α2β1, 5mM Ca    + 1mM Mg2+ 2+

 179          92         132          55          64           81          61          107         50           94

 121          38         101          39         114          31          56           90          38           41

Fig. S2. A gallery of 20 class averages of αVβ3 (A),  α5β1 (B),  α3β1 (C), α6β1 (D), α6β4 (E), and α2β1 (F) integrins obtained from ~1,000 
picked particles under each condition. The number of individual particles represented by each class average is shown at the bottom right 
corner. Each class average is categorized into 5 groups according to its shape and marked by a color-coded circle as described in the 
legend to Fig. 3. Classes with poor image resolution or ambiguous shape were not grouped. Bar: 25 nm. 
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