
The enigma of the near-symmetry of proteins: Domain swapping  

Maayan Bonjack-Shterengartz David Avnir 

Institute of Chemistry and the Lise Meitner Minerva Center for Computational Quantum 

Chemistry, The Hebrew University of Jerusalem, Jerusalem 91904, Israel 

Supporting Information 

a 

 
b 

 
c 

 
d 

 

0

3

6

9

12

15

0 30 60 90 120

S
(C

2
) 

First amino-acid of fragment 

10

15

20

25

30

0 50 100

F
le

x
ib

il
ty

 

First amino-acid of fragment 

0

1

2

3

0 20 40 60 80 100

S
(C

2
) 

First amino-acid of fragment 

15

20

25

30

0 20 40 60 80 100

F
le

x
ib

il
it

y
 

First amino-acid of fragment 

0

1

2

3

4

5

0 20 40 60 80 100

S
(C

2
) 

First amino-acid of fragment 

20

30

40

50

60

0 20 40 60 80 100F
le

x
ib

il
it

y
 

First amino-acid of fragment 

0

0.2

0.4

0.6

0.8

280 300 320 340 360 380

S
(C

2
) 

First amino-acid of fragment 

20

40

60

80

100

280 300 320 340 360 380

F
le

x
ib

il
it

y
 

First amino-acid of fragment 



 

S3 Fig. Comparison of the CSM running ruler symmetry analysis with the average atomic 

displacement factor (ADP) flexibility parameter. The black arrows indicate the hinge regions. 

PDB codes of analyzed proteins: (a) 1A2W, (b) 1CDC, (c) 1A64, (d) 1WWA. 


