






 
 
 

 
Supplementary Figure 2.  Coordination of ions and molecules in the SERCA2a structures 

Ca2+ ions are shown in purple spheres. Omit maps for the CPA (A) and the AMPPCP (C) 

molecules contoured at 3&. B. CPA coordination in [H2-3]E2-AlF4
--CPA state of SERCA, 

SERCA1a is depicted in grey, SERCA2a in orange. D. coordination of Ca2+ ions in the 

[Ca2]E1-AMPPCP state. SERCA1a is shown in grey, SERCA2a in green. Residues are 

marked according to the SERCA2a numbering. 



 



Supplementary Figure 3. Sequence alignment of SERCA1a and SERCA2a  

Alignment of rabbit SERCA1a and pig SERCA2a protein sequences indicating the eight 

most conserved regions in P-type ATPases (red squares) (Axelsen & Palmgren, 1998). The 

post-translational modifications found by MS in this study are marked by blue (reported 

before) and green squares (identified in this study).  
 

 

 
Supplementary Figure 4. Expression levels of SERCA1a and SERCA2a constructs 

Immunoblot with a non-isoform specific SERCA TRY2 antibody (Mountian et al, 2001) 

depicting similar protein levels of the WT and chimera constructs of SERCA2a and 

SERCA1a following transient expression in COS cells. 

  



Supplementary Table 1. Conservation of the SERCA1a and SERCA2a specific residues based on 68 and 83 vertebrate sequences, respectively. For SERCA1a, all 
of the distinct residues in rabbit SERCA1a and pig SERCA2a are at least 39% conserved and 79% are at least 70% conserved, 12.5%. For SERCA2a, all of the 
distinct residues are at least 43% conserved, while 89% are at least 70% conserved. Rabbit S1a RN – rabbit SERCA1a residue name, rabbit S1a RN – SERCA1a 
residue number, pig S2a RN – pig SERCA2a residue name, pig S2a RN – SERCA2a residue number.  
Rabbit 
S1a 
RN 

Rabbit 
S1a 
RN 

Conservation 
(%) Substitutions 

Pig 
S2a 
RN 

Pig 
S2a 
RN 

Conservation 
(%) Substitutions 

Ala 3 70.1  A 70%; N 25%; Q 1%; S 1% Asn 3 84.3  N 84%; R 1%; S 1% 
Ser 6 43.3  S 43%; A 40%; T 12%; I 3% Thr 6 83.1  T 83%; M 1%; R 1%; S 1% 
Ser 8 70.1  T 70%; S 16%; E 10%; G 1% Thr 8 77.1  T 77%; S 7%; N 1%; V 1% 
Thr 9 79.1  T 79%; P 7%; V 6%; S 3%; A 1%; G 1% Val 9 84.3  V 84%; G 1%; S 1% 
Cys 12 94.0  C 94%; V 4% Val 12 83.1  V 83%; M 1%; R 1%; S 1%; T 1% 
Ala 14 86.6  A 87%; S 12% Gly 14 59.0  G 59%; A 20%; S 6%; K 1% 

Tyr 15 91.0  Y 91%; H 6%; F 1% His 15 59.0 
 H 59%; Y 22%; A 1%; E 1%; G 1%; N 1%; S 
1% 

Ser 19 73.1  S 73%; N 19%; T 4%; D 1% Asp 19 81.9  N 82%; D 1%; G 1%; K 1%; L 1% 
Thr 21 68.7  T 69%; N 16%; S 4%; A 3%; D 3%; H 3% Ser 21 84.3  S 84%; A 1%; E 1%; G 1% 
Thr 25 61.2  T 61%; S 37% Ser 25 80.7  S 81%; G 4%; D 1%; T 1%; V 1% 
Pro 26 86.6  P 87%; Q 7%; E 1%; G 1%; L 1% Leu 26 83.1  L 83%; V 2%; P 1%; X 1% 
Asp 27 74.6  D 75%; E 22%; P 1% Glu 27 75.9  E 76%; D 6%; P 2%; Q 2%; T 1% 
Arg 31 77.6  R 78%; K 19%; L 3% Lys 31 78.3  K 78%; R 6%; A 1%; H 1%; I 1% 
His 32 53.7  H 54%; N 37%; S 7%; A 1% Leu 32 74.7  L 75%; Q 7%; M 2%; N 2%; R 1% 
Leu 33 82.1  L 82%; F 13%; Q 3%; I 1% Lys 33 81.9  K 82%; Q 2%; E 1%; L 1%; R 1% 
Lys 35 95.5  K 96%; S 3%; R 1% Arg 35 60.2  R 60%; K 27%; Q 1% 
Tyr 36 83.6  Y 84%; F 15%; H 1% Trp 36 84.3  W 84%; F 1%; Y 1% 
His 38 65.7  P 66%; H 18%; F 6%; Y 6%; W 3%; L 1% Ser 38 79.5  S 80%; A 4%; L 4%; P 1%; T 1% 
Ser 48 77.6  S 78%; T 22% Thr 48 84.3  T 84%; S 10%; P 1% 
Trp 50 100  W 100% Leu 50 83.1  L 83%; W 12% 
Ile 99 98.5  I 99%; L 1% Val 99 88.0  V 88%; I 10% 
Ala 132 73.1  A 73%; S 25%; G 1% Gln 132 96.4  Q 96%; E 1% 
Arg 143 97.0  R 97%; S 3% Lys 143 72.3  K 72%; R 25% 
Val 153 92.5  V 93%; I 4%; S 1%; W 1% Ile 153 66.3  I 66%; V 33% 



Ile 165 88.1  I 88%; L 10%; S 1% Leu 165 71.1  L 71%; I 25% 
Leu 166 71.6  L 72%; I 15%; T 6%; V 6%; S 1% Thr 166 90.4  T 90%; S 4%; C 2% 
Glu 192 55.2  E 55%; D 45% Asp 192 98.8  D 99%; E 1% 
Leu 220 47.8  L 48%; I 30%; V 19%; T 3% Met 220 86.7  M 87%; I 10%; V 4% 
Ile 222 79.1  I 79%; V 21% Val 222 98.8  V 99%; I 1% 
Ala 224 67.2  A 67%; V 19%; I 13% Val 224 83.1  V 83%; I 16%; L 1% 
Thr 225 62.7  T 63%; A 36%; S 1% Ala 225 97.6  A 98%; G 1%; N 1% 
Ser 229 50.7  S 51%; N 30%; G 15%; T 3%; A 1% Asn 229 97.6  N 98%; F 1%; G 1% 
Gln 238 82.1  Q 82%; E 18% Glu 238 98.8  E 99%; N 1% 
Ala 240 98.5  A 99%; V 1% Val 240 89.2  V 89%; A 10%; K 1% 
Asp 245 68.7  D 69%; E 31% Glu 245 98.8  E 99%; D 1% 
Lys 246 100  K 100% Arg 246 91.6  R 92%; K 7%; L 1% 
Val 269 100  V 100% Ile 269 100.0  I 100% 
Leu 273 92.5  L 93%; A 3%; I 3%; M 1% Ile 273 91.6  I 92%; M 6%; A 1%; L 1% 
Lys 365 89.6  K 90%; R 10% Arg 365 98.8  R 99%; K 1% 
Ile 369 64.2  I 64%; V 21%; L 12%; Q 1%; Y 1% Leu 369 89.2  L 89%; V 8%; I 1% 
Asp 373 65.7  D 66%; E 30%; G 1%; H 1%; K 1% Glu 373 91.6  E 92%; D 6%; R 1%; S 1% 

Phe 376 43.3 
 I 43%; L 15%; V 10%; F 9%; N 6%; S 
6%; H 3%; M 3%; Q 1%; T 1%; Y 1% Thr 376 56.6  T 57%; S 34%; N 6%; A 1%; Q 1% 

Ser 383 74.6  S 75%; D 13%; T 7%; A 3%; V 1% Thr 383 91.6  T 92%; N 4%; S 2%; D 1%; I 1% 
Glu 392 97.0  E 97%; G 3% Ile 392 62.7  I 63%; M 23%; E 8%; L 2%; V 2%; T 1% 
Leu 396 74.6  L 75%; T 10%; M 7%; Q 4%; S 3% His 396 83.1  H 83%; Y 5%; L 4%; Q 4%; F 2%; C 1%; T 1% 
Asn 398 94.0  N 94%; G 3%; S 3% Asp 398 97.6  D 98%; E 1%; N 1% 
Ile 402 79.1  V 79%; I 16%; T 4% Val 402 79.5  V 80%; I 19% 
Arg 403 73.1  R 73%; K 24%; N 3% Lys 403 88.0  K 88%; N 6%; R 4%; V 1% 
Ser 404 47.8  A 48%; S 19%; P 18%; C 15% Cys 404 95.2  C 95%; S 2%; E 1% 
Gly 405 97.0  G 97%; S 3% His 405 69.9  H 70%; S 24%; T 2%; E 1%; K 1% 
Phe 407 92.5  Y 93%; F 6%; H 1% Tyr 407 94.0  Y 94%; N 2%; F 1%; H 1% 
Ser 424 94.0  S 94%; A 6% Ala 424 69.9  A 70%; S 30% 
Phe 427 79.1  F 79%; Y 21% Tyr 427 89.2  Y 89%; F 11% 



Thr 430 38.8  A 39%; T 33%; S 27%; N 1% Ala 430 92.8  A 93%; T 4%; V 2%; S 1% 
Thr 447 77.6  T 78%; C 22% Cys 447 98.8  C 99%; V 1% 
Asn 456 98.5  N 99%; S 1% Asp 456 98.8  D 99%; E 1% 
Val 459 100  V 100% Leu 459 94.0  L 94%; V 4%; I 2% 
Arg 460 91.0  R 91%; K 9% Lys 460 96.4  K 96%; A 2%; R 1% 
Asn 461 61.2  S 61%; N 24%; G 15% Gly 461 95.2  G 95%; N 2%; S 2% 
Val 465 97.0  V 97%; I 1%; P 1% Ile 465 97.6  I 98%; S 1%; V 1% 
Arg 476 68.7  R 69%; K 31% Lys 476 94.0  K 94%; T 2%; H 1%; R 1%; S 1% 
Ser 499 80.6  S 81%; T 18%; I 1% Thr 499 95.2  T 95%; S 4%; I 1% 
Ala 501 97.0  A 97%; S 3% Asn 501 96.4  N 96%; K 2%; A 1% 
Ser 503 52.2  S 52%; A 21%; G 3%; P 3% Pro 503 90.4  P 90%; S 2%; N 1% 
Ala 506 97.0  A 97% Thr 506 92.8  T 93%; S 4%; R 2%; H 1% 
Ala 507 83.6  A 84%; P 6%; S 4%; V 3% Ser 507 97.6  S 98%; A 2% 
Val 508 94.0  V 94%; L 3% Met 508 92.8  M 93%; A 2%; L 2%; H 1%; S 1% 
Gly 509 100  G 100%     
Asn 510 94.0  N 94%; A 3%; S 3% Ser 509 88.0  S 88%; A 5%; G 5%; N 1%; P 1% 
Asn 526 85.1  N 85%; A 10%; S 3%; T 1% Thr 525 97.6  T 98%; A 1%; N 1% 
Tyr 527 100  Y 100% His 526 95.2  H 95%; Y 4%; F 1% 
Val 528 100  V 100% Ile 527 72.3  I 72%; V 28% 
Thr 532 97.0  T 97%; S 3% Ser 531 78.3  S 78%; N 17%; T 2%; G 1%; K 1% 
Arg 534 100  R 100% Lys 533 97.6  K 98%; R 2% 

Gly 539 73.1 
 G 73%; S 12%; P 10%; E 1%; N 1%; T 
1% Pro 538 55.4  P 55%; S 31%; A 8%; Q 4%; K 1% 

Pro 540 74.6  P 75%; A 12%; S 6%; V 4%; G 1%; N 1% Gly 539 96.4  G 96%; A 2%; Q 1% 
Glu 543 67.2  E 67%; D 31%; N 1% Gln 542 90.4  Q 90%; E 6%; H 2%; D 1% 
Leu 546 64.2  M 64%; L 34%; N 1% Met 545 98.8  M 99%; L 1% 
Lys 550 98.5  K 99%; R 1% Arg 549 98.8  R 99%; N 1% 
Thr 554 100  T 100% Ser 553 69.9  S 70%; T 30% 
Arg 556 98.5  R 99%; Q 1% Ser 555 65.1  S 65%; R 31%; N 2%; K 1% 
Arg 567 100  R 100% His 566 90.4  H 90%; R 8%; V 1% 



Thr 569 88.1  T 88%; S 6%; A 3%; N 3% Asn 568 95.2  N 95%; A 2%; D 1%; S 1% 
Pro 571 89.6  P 90%; L 10% Met 570 62.7  L 63%; P 31%; M 4%; A 1%; I 1% 
Lys 572 88.1  K 88%; R 12% Arg 571 84.3  R 84%; K 14%; S 1% 

Val 577 44.8 
 V 45%; I 36%; N 12%; K 3%; F 1%; M 
1%; S 1% Asn 576 43.4 

 N 43%; H 42%; V 6%; K 4%; Y 2%; D 1%; Q 
1% 

Asp 579 70.1  D 70%; E 28%; V 1% Glu 578 89.2  E 89%; S 4%; D 2%; V 2%; K 1%; T 1% 
Ser 582 47.8  A 48%; T 36%; S 13%; N 3% Ala 581 78.3  A 78%; S 14%; T 4%; K 1%; N 1%; V 1% 
Arg 583 52.2  K 52%; R 45%; H 3% Asn 582 90.4  N 90%; K 5%; R 4%; S 1% 

Met 585 47.8 
 M 48%; L 18%; A 13%; V 10%; I 7%; G 
3% Ile 584 91.6  I 92%; A 6%; V 2% 

Glu 586 76.1  E 76%; D 24% Lys 585 71.1  K 71%; N 17%; E 5%; G 2%; T 2%; D 1%; S 1% 
Asp 590 100  D 100% Asn 589 91.6  N 92%; D 6%; G 2% 
Val 596 68.7  V 69%; C 31% Cys 595 98.8  C 99%; V 1% 
Lys 605 100  K 100% Ile 604 77.1  I 77%; T 19%; Q 2%; S 1% 
Met 608 56.7  T 57%; M 39%; V 3%; I 1% Ala 607 98.8  A 99%; R 1% 
Gly 609 94.0  G 94%; S 4%; D 1% Ser 608 88.0  S 88%; A 11%; D 1% 
Ile 611 100  I 100% Val 610 67.5  V 67%; I 33% 
Gln 612 74.6  Q 75%; E 16%; K 7%; R 1% Lys 611 97.6  K 98%; M 2% 
Asp 616 80.6  D 81%; A 12%; E 7% Gln 615 92.8  Q 93%; L 5%; E 1%; H 1% 
Ile 633 89.6  I 90%; V 10% Val 632 97.6  V 98%; E 1% 
Glu 644 97.0  E 97%; D 3% Gln 643 59.0  Q 59%; E 29%; L 4%; S 2%; D 1%; H 1%; N 1% 
Asn 645 59.7  N 60%; D 15%; S 15%; E 10% Asp 644 81.9  D 82%; E 14%; N 1% 
Glu 647 64.2  E 64%; D 31%; Q 4% Asp 646 94.0  D 94%; E 2%; S 1% 

Ala 649 44.8  A 45%; T 40%; S 12%; V 3% Thr 648 59.0 
 T 59%; S 28%; D 5%; A 4%; H 1%; N 1%; V 
1% 

Asp 650 65.7 
 D 66%; G 24%; R 4%; E 1%; N 1%; S 
1%; T 1% Ser 649 56.6 

 S 57%; T 17%; A 11%; K 5%; F 2%; C 1%; D 
1%; E 1%; G 1%; L 1%; R 1% 

Arg 651 88.1  R 88%; K 6%; C 3%; L 3% Lys 650 88.0  K 88%; M 6%; L 2%; R 2% 
Tyr 653 83.6  Y 84%; F 16% Phe 652 97.6  F 98%; W 1% 
Asp 660 100  D 100% Glu 659 95.2  E 95%; D 4%; G 1% 
Pro 662 97.0  P 97%; S 3% Asn 661 69.9  S 70%; N 27%; A 2%; G 1% 
Leu 663 79.1  L 79%; P 16%; S 3%; M 1% Pro 662 81.9  P 82%; L 16%; E 1%; V 1% 



Ala 664 61.2 
 A 61%; P 19%; T 6%; G 3%; H 3%; Y 
3%; Q 1%; S 1%; V 1% Ser 663 63.9  S 64%; A 23%; P 6%; Q 5%; H 1%; V 1% 

Glu 665 92.5  E 93%; Q 6%; D 1% Ala 664 96.4  A 96%; E 2%; F 1% 
Arg 671 89.6  R 90%; K 10% Leu 670 74.7  L 75%; H 14%; T 6%; M 2%; R 1%; W 1% 
Arg 672 86.6  R 87%; K 10%; H 3% Asn 671 78.3  N 78%; H 18%; D 1%; T 1%; V 1% 
Cys 674 89.6  C 90%; S 9%; R 1% Arg 673 98.8  R 99%; S 1% 
Tyr 690 65.7  Y 66%; F 34% Phe 689 95.2  F 95%; Y 5% 
Tyr 694 49.3  F 49%; Y 46%; C 3%; N 1% Phe 693 94.0  F 94%; M 2%; D 1%; L 1%; S 1% 
Ala 714 100  A 100% Ser 713 61.4  A 61%; S 39% 
Leu 783 98.5  L 99% Phe 782 97.6  F 98%; M 2% 
Asp 818 83.6  D 84%; G 13%; N 1% Asn 817 92.8  N 93%; D 2%; E 2%; K 1%; S 1% 
Arg 819 76.1  R 76%; K 21% Lys 818 98.8  K 99% 
Ser 823 91.0  S 91%; T 7% Asn 822 94.0  N 94%; S 4%; R 1% 
Met 838 73.1  M 73%; L 27% Leu 837 98.8  L 99%; V 1% 
Gly 842 95.5  G 96%; A 3% Cys 841 96.4  C 96%; G 2%; V 1% 
Met 857 65.7  L 66%; M 27%; I 6% Ile 856 91.6  I 92%; V 4%; T 2%; M 1% 
Tyr 858 97.0  Y 97%; F 1% Ala 857 94.0  A 94%; L 2%; F 1%; V 1% 
Glu 860 56.7  E 57%; D 39%; P 1%; S 1% Asp 859 85.5  D 86%; E 13% 
Asp 861 86.6  D 87%; E 9%; T 3% Gly 860 86.7  G 87%; D 11%; E 1% 

Gly 864 62.7 
 H 63%; G 12%; M 9%; E 4%; N 4%; S 
4%; A 1%; Q 1% Arg 863 88.0  R 88%; K 4%; M 4%; Q 4% 

Tyr 867 79.1  Y 79%; F 19%; L 1% Phe 866 90.4  F 90%; L 7%; Y 2% 
His 868 49.3  S 49%; Y 30%; H 13%; N 6%; Q 1% Tyr 867 98.8  Y 99%; S 1% 
Thr 871 70.1  T 70%; S 30% Ser 870 100.0  S 100% 
Met 874 100  M 100% Leu 873 98.8  L 99%; M 1% 
Thr 877 71.6  T 72%; S 10%; N 9%; H 4%; G 3%; A 1% Lys 876 90.4  K 90%; S 5%; A 2%; R 2% 
His 880 91.0  N 91%; H 4%; S 4% Asn 879 98.8  N 99%; S 1% 
His 882 58.2  D 58%; H 22%; E 16%; N 3% Asp 881 94.0  D 94%; E 5%; H 1% 
Leu 886 43.3  V 43%; L 31%; I 18%; H 4%; M 3% Val 885 91.6  V 92%; L 7%; I 1% 

Glu 889 97.0  E 97%; D 3% Ala 888 66.3 
 A 66%; V 16%; H 6%; E 5%; L 5%; G 1%; N 
1% 



Ile 890 61.2  V 61%; I 39% Val 889 57.8  I 58%; V 42% 
Ala 893 76.1  A 76%; S 24% Ser 892 98.8  S 99%; D 1% 

Glu 895 61.2 
 E 61%; V 16%; P 12%; Q 7%; F 1%; T 
1% Tyr 894 98.8  Y 99%; H 1% 

Met 923 49.3  L 49%; V 22%; M 16%; I 12% Leu 922 80.7  L 81%; M 18%; V 1% 
Val 929 83.6  V 84%; S 16% Glu 928 98.8  E 99%; K 1% 
Leu 934 67.2  L 67%; V 21%; M 9%; A 3% Val 933 84.3  V 84%; L 14%; M 1% 
Asp 951 88.1  D 88%; E 12% Glu 950 98.8  E 99%; P 1% 
Met 955 100  M 100% Leu 954 77.1  L 77%; I 16%; V 6%; P 1% 
Lys 958 100  K 100% Gln 957 98.8  Q 99%; R 1% 
Leu 959 100  L 100% Ile 958 98.8  I 99%; V 1% 
Lys 960 41.8  R 42%; T 31%; Q 22%; K 3%; E 1% Thr 959 100.0  T 100% 
Ala 961 67.2  A 67%; H 16%; P 16% Pro 960 100.0  P 100% 
Asp 963 73.1  D 73%; N 21%; T 4%; S 1% Asn 962 95.2  N 95%; D 5% 
Gly 979 65.7  G 66%; L 33%; A 1% Leu 978 98.8  L 99%; F 1% 
Leu 980 83.6  L 84%; I 16% Met 979 65.1  M 65%; L 34%; I 1% 
Ile 983 44.8  I 45%; L 33%; V 18%; A 4% Thr 982 92.8  T 93%; L 6%; I 1% 
Ile 987 49.3  V 49%; I 48%; A 1%; F 1% Val 986 92.8  V 93%; A 4%; F 2%; I 1% 

Gly 994 53.7 
 G 54%; D 22%; A 9%; E 3%; Q 3%; V 
3%; C 1%; P 1%; T 1% Pro 993 95.2  P 95%; F 2%; Q 1%; S 1% 

    Ala 994 71.1  G 71%; A 24%; V 2%; E 1%; S 1% 
 



 

 

  



Supplementary Table 2. A list of PTMs found in the MS analysis of purified SERCA1a and SERCA2a. 
Only peptides expressing a high identification confidence and a localization confidence of 99%+ were 
chosen and are shown in this table. PTMs that have not been previously reported elsewhere are 
highlighted in bold. PTMs that were found alternatively modified either in this study or elsewhere are 
indicated with (+). The species where the previously reported PTMs were identified are also indicated 
(H – humans, R – rats, M – mice, GP – guinea pig). In SERCA1a either Lys 204 or Lys 205 is 
ubiquitinated (*). 

 
PTMs found in this study for rabbit SERCA1a and pig SERCA2a 

Res Isoform Modification 
found 

Species this 
PTM was 

also 
reported in 

Alternative PTM 
reported 

Reference for this 
PTM in other species 

      

Lys 205 SERCA1a acetylation (+)    

Lys 492 SERCA1a acetylation H ubiquitination (Hornbeck et al, 2015) 
Lys 511 SERCA1a acetylation (+) R ubiquitination (Lundby et al, 2012a) 

Lys 515 SERCA1a acetylation (+) H+R ubiquitination (Wu et al, 2015; 
Lundby et al, 2012a) 

Lys 572 SERCA1a acetylation (+) R ubiquitination (Lundby et al, 2012a) 
Lys 713 SERCA1a acetylation (+)  ubiquitination  

      

Lys 169 SERCA1a ubiquitination M  (Wagner et al, 2012) 
Lys 204/ 
Lys 205* SERCA1a ubiquitination (+)    

Lys 492 SERCA1a ubiquitination M acetylation (Wagner et al, 2012; 
Hornbeck et al, 2015) 

Lys 515 SERCA1a ubiquitination (+) H+M acetylation 
(Wagner et al, 2012; 

Kim et al, 2011; 
Hornbeck et al, 2015) 

Lys 542 SERCA1a ubiquitination M acetylation (Wagner et al, 2012) 
      

Ser473 SERCA1a phosphorylation H  (Mertins et al, 2013; 
Zhao et al, 2011) 

      

Lys 128 SERCA2a acetylation  ubiquitination  

Lys 205 SERCA2a acetylation (+)    



Lys 218 SERCA2a acetylation (+) H  (Hornbeck et al, 2015) 
Lys 234 SERCA2a acetylation    

Lys 352 SERCA2a acetylation    

Lys 371 SERCA2a acetylation    

Lys 451 SERCA2a acetylation  ubiquitination  

Lys 476 SERCA2a acetylation H ubiquitination (Wu et al, 2015) 
Lys 492 SERCA2a acetylation  ubiquitination  

Lys 514 SERCA2a acetylation H+R ubiquitination (Wu et al, 2015; 
Lundby et al, 2012a) 

Lys 533 SERCA2a acetylation GP ubiquitination (Foster et al, 2013) 
Lys 628 SERCA2a acetylation  ubiquitination  

Lys 712 SERCA2a acetylation  ubiquitination  

Lys 727 SERCA2a acetylation    

Lys 757 SERCA2a acetylation  ubiquitination  
      

Ser 663 SERCA2a phosphorylation H+M+R  (Hornbeck et al, 2015) 
and references therein 

Ser 692 SERCA2a phosphorylation H  (Lundby et al, 2012b) 
 
 
 
 
 
 
Supplementary Table 3. Salt bridges found during MD simulations. Only unique interactions of SERCA1a and SERCA2a present during at least 10% of the 
total simulation time are shown. Residue pairs that form salt bridges in both isoforms but have a different interaction time of at least 20% are also shown below. 
AA1 and AA2 stand for the first and second amino acids in the interacting residue pair, IS – isoform specific, % - percent of total simulation time spent 
interacting.  
    % AA1  AA2  AA1_IS Loop AA2_IS Loop 
 SERCA1a  668E-671R 100 668 E 671 R   Yes  
   879D-882H 99.2 879 D 882 H  L7/8 Yes L7/8 
   924R-982E 94.81 924 R 982 E     
   38H-40E 92.08 38 H 40 E Yes    
   668E-672R 91.82 668 E 672 R   Yes  
   583R-586E 87.13 583 R 586 E Yes  Yes  
   83E-958K 80.2 83 E 958 K   Yes L9/10 



   580D-583R 79.21 580 D 583 R   Yes  
   556R-644E 66.34 556 R 644 E Yes  Yes  
   604R-606E 58.42 604 R 606 E     
   650D-651R 58.42 650 D 651 R Yes  Yes  
   892E-958K 56.49 892 E 958 K  L7/8 Yes L9/10 
   895E-960K 49.7 895 E 960 K Yes L7/8 Yes L9/10 
   234K-680E 48.7 234 K 680 E     
   665E-672R 39.52 665 E 672 R Yes  Yes  
   290R-878E 32.14 290 R 878 E  L3/4  L7/8 
   556R-557D 26.73 556 R 557 D Yes    
   605K-606E 22.77 605 K 606 E Yes    
   567R-586E 19.8 567 R 586 E Yes  Yes  
   650D-672R 17.82 650 D 672 R Yes  Yes  
   524R-590D 15.84 524 R 590 D   Yes  
   152E-169K 14.85 152 E 169 K     
   822R-826E 13.86 822 R 826 E     
   868H-884E 13.37 868 H 884 E Yes L7/8  L7/8 
   252K-826E 11.88 252 K 826 E     
   125E-139R 10.38 125 E 139 R     
             
                 
             
    % AA1  AA2  AA1_IS Loop AA2_IS Loop 

 SERCA2a  234K-238E 93.07 234 K 238 E   Yes  
   645E-673R 92.08 645 E 673 R   Yes  
   11E-15H 87.13 11 E 15 H   Yes  
   80E-290R 57.09 80 E 290 R    L3/4 
   398D-400K 55.89 398 D 400 K Yes    
   33K-144D 54.46 33 K 144 D Yes    
   79E-297K 54.46 79 E 297 K     
   403K-456D 49.7 403 K 456 D Yes  Yes  
   394E-396H 45.54 394 E 396 H   Yes  
   761R-825E 43.51 761 R 825 E     
   183E-559R 29.7 183 E 559 R     
   566H-567D 29.7 566 H 567 D Yes    



   711K-731E 29.7 711 K 731 E     
   243E-711K 22.77 243 E 711 K     
   365R-550E 20.79 365 R 550 E Yes    
   614R-645E 19.56 614 R 645 E     
   284H-877E 18.56 284 H 877 E  L3/4  L7/8 
   79E-290R 16.97 79 E 290 R    L3/4 
             

Difference (%) SERCA2a % SERCA1a %         
96.41 58E-63R 99 58E-63R 2.59 58 E 63 R     
84.23 450E-467R 15.77 450E-467R 100 450 E 467 R     
76.05 297K-784E 4.39 297K-785E 80.44 297 K 785 E    L5/6 
75.85 408D-528R 76.05 408D-529R 0.2 408 D 529 R     
74.85 636R-645E 25.15 637R-646E 100 637 R 646 E     
72.65 528R-567D 21.16 529R-568D 93.81 529 R 568 D     
72.25 757K-917E 89.42 758K-918E 17.17 758 K 918 E     
71.65 412E-510K 73.65 412E-511K 2 412 E 511 K     
66.26 352K-600D 93.41 352K-601D 27.15 352 K 601 D     
63.07 351D-352K 7.39 351D-352K 70.46 351 D 352 K     
59.28 603R-605E 0.2 604R-606E 59.48 604 R 606 E     
58.42 645E-650K 33.66 646E-651R 92.08 646 E 651 R   Yes  
53.9 412E-528R 38.52 412E-529R 92.42 412 E 529 R     

53.69 365R-381E 93.21 365K-381E 39.52 365 K 381 E Yes    
52.9 278H-281D 9.38 278H-281D 62.28 278 H 281 D  L3/4  L3/4 
51.9 79E-297K 52.1 79E-297K 0.2 79 E 297 K     
51.5 658D-682H 14.57 659D-683H 66.07 659 D 683 H     
50.1 458E-460K 43.71 458E-460R 93.81 458 E 460 R   Yes  
50.1 761R-917E 28.14 762R-918E 78.24 762 R 918 E     
48.7 198R-658D 47.31 198R-659D 96.01 198 R 659 D     

46.53 40E-143K 51.49 40E-143R 98.02 40 E 143 R   Yes  
44.71 245E-246R 4.79 245D-246K 49.5 245 D 246 K Yes  Yes  
43.31 109E-246R 88.62 109E-246K 45.31 109 E 246 K   Yes  
41.58 510K-567D 45.54 511K-568D 3.96 511 K 568 D     
39.92 628K-656E 50.9 629K-657E 10.98 629 K 657 E     
39.92 835R-917E 40.52 836R-918E 0.6 836 R 918 E     
36.53 198R-659E 41.32 198R-660D 4.79 198 R 660 D   Yes  



33.66 30K-34E 57.43 30K-34E 91.09 30 K 34 E     
32.73 243E-712K 2.2 243E-713K 34.93 243 E 713 K     
32.34 47K-55E 28.14 47K-55E 60.48 47 K 55 E     
30.7 174R-439E 48.51 174R-439E 79.21 174 R 439 E     

29.74 711K-731E 30.14 712K-732E 0.4 712 K 732 E     
29.71 2E-7K 25.74 2E-7K 55.45 2 E 7 K     
29.7 20E-169K 31.68 20E-169K 1.98 20 E 169 K     

29.14 183E-559R 29.54 183E-560R 0.4 183 E 560 R     
26.74 133D-134R 65.35 133D-134R 38.61 133 D 134 R     
25.74 113E-334R 90.1 113E-334R 64.36 113 E 334 R     
25.55 121E-158K 31.94 121E-158K 6.39 121 E 158 K     
20.79 619R-695E 82.18 620R-696E 61.39 620 R 696 E     
20.55 365R-556D 27.54 365K-557D 6.99 365 K 557 D Yes    

 

 


