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043707 | ACTN4 Homo sapiens SVEIETSA EGLLLWC(I) TAPY NVJIV!IJNF | SWKDGLAFN
Q5RCS6 | ACTN4 Pongo abelii SVEETSAKEGLLLWCAQ TAPYKNVNVQNF | SWKDGLAFN
P57780 | ACTN4 Mus musculus SVEETSAKEGLLLWCAQ TAPYKNVNVQNF | SWKDGLAFN
Q90QXQ0 | ACTN4 Rattus norvegicus SVEETSAKEGLLLWCOQ TAPYKNVNVQNF | SWKDGLAFN
A5D7D1 | ACTN4 Bos taurus SVEETSAKEGLLLWCOQ TAPYKNVNVQNF | SWKDGLAFN
Q90734 | ACTN4 Gallus gallus SVEETSAKEGLLLWCAQ TAPYKNVNVQNF | SWKDGLAFN
P12814 | ACTN1 Homo sapiens SVEETSAKEGLLLWCOQ TAPYKNVNIQNF | SWKDGLGFC
Q2PFV7 | ACTN1 Macaca fascicularis SVEETSAKEGLLLWCAQ TAPYKNVNIQNFHI!| SWKDGLGFC
Q7TPR4 | ACTN1 Mus musculus SVEETSAKEGLLLWCOQ TAPYKNVNIQNF | SWKDGLGFC
Q9z1P2 | ACTN1 Rattus norvegicus SVEETSAKEGLLLWCAQ TAPYKNVNIQNF | SWKDGLGFC
Q3B7N2 | ACTN1 Bos taurus SVEETSAKEGLLLWCOQ TAPYHKNVNIQNF | SWKDGLGFC
P05094 | ACTN1 Gallus gallus SVEETSAKEGLLLWCOQ TAPYKNVNIQNF | SWKDGLGFC
P18091|ACTN Drosophila melanogaster S VEEMT AKEGL L LWC Q TAPYKNVNVQNFHLSFKDGLAFC
Q7PKQS5 | ACTN  Anopheles gambiae SVEEMTAKEGLLLWCQ TAPYKNVNVQNFHLSFKDGLAFC
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043707 | ACTN4 Homo sapiens QKAETAANRICKVLAVNQENEHLMEDYEKLASDLLEWI T
Q5RCS6 | ACTN4 Pongo abelii QKAETAAN ICRVLAVNQENE LMEDYE LASDLLEWI 1y
P57780 | ACTN4 Mus musculus QKAETAAN ICIKVLAVNQENE LMEDYE LASDLLEWI T
Q90XQ0 | ACTN4 Rattus norvegicus QKAETAAN ICIKVLAVNQENE LMEDYE LASDLLEWI T
A5D7D1 | ACTN4 Bos taurus QKAETAAN ICKVLAVNQENE LMEDYE LASDLLEWI T
Q90734 | ACTN4 Gallus gallus QKAETAAN ICIKVLAVNQENE LMEDYE LASDLLEWI i1
P12814 | ACTN1 Homo sapiens QKAETAAN ICKVLAVNQENEQLMEDYE LASDLLEWI il
Q2PFV7 | ACTN1 Macaca fascicularis QKAETAAN ICKVLAVNQENEQLMEDYE LASDLLEWI i
Q7TPR4 | ACTN1 Mus musculus QKAETAAN ICKVLAVNQENEQLMEDYE LASDLLEWI T
Q9z1P2 | ACTN1 Rattus norvegicus QKAETAAN ICKVLAVNQENEQLMEDYE LASDLLEWI i
Q3B7N2 | ACTN1 Bos taurus QKAETAAN ICIKVLAVNQENEQLMEDYE LASDLLEWI T
P05094 | ACTN1 Gallus gallus QKAETAAN ICKVLAVNQENEQLMEDYE LASDLLEWI T
P18091|ACTN Drosophila melanogaster QIIAETAANR | CKIVLIKVNQENERLMEEYERILASDLLEWI T
Q7PKQ5 |ACTN Anopheles gambiae FAAETAAN I C VLIVNQENEILMEEYE LASDLLEWI T
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043707 | ACTN4 Homo sapiens TDTDTADtI)VIASF VLAGDKNF I TAEEL ELPPIDQAEYC|
Q5RCS6 | ACTN4 Pongo abelii TDTDTADQVIASFKVLAGDKNF I TAEEL ELPPDQAEYCI
P57780 | ACTN4 Mus musculus TDTDTADQVIASFKVLAGDKNFITAEEL ELPPDQAEYCI
Q9QXQ0 | ACTN4 Rattus norvegicus TDTDTADQVIASFKVLAGDKNF ITAEEL ELPPDQAEYC I
A5D7D1 | ACTN4 Bos taurus TDTDTADQVIASFKVLAGDKNFITAEEL ELPPDQAEYCI
Q90734 | ACTN4 Gallus gallus TDTDTADQVIASFKVLAGDKNY I TAEEL ELPPEQAEYCI
P12814 | ACTN1 Homo sapiens ADTDTADQVMASF I LAGDKNY I TMDEL ELPPDQAEYCI
Q2PFV7 | ACTN1 Macaca fascicularis ADTDTADQVMASFKILAGDKNY I TVDEL ELPPDQAEYC I
Q7TPR4 | ACTN1 Mus musculus ADTDTADQVMASF I LAGDKNY I TEDEL ELPPDQAEYCI
Q9z1P2 | ACTN1 Rattus norvegicus ADTDTADQVMASF I LAGDKNY I TGDEL ELPPDQAEYCI
Q3B7N2 | ACTN1 Bos taurus ADTDTADQVMASF I LAGDKNY I TVDEL ELPPDQAEYCI
P05094 | ACTN1 Gallus gallus ADTDTADQVMASF I LAGDEINY | TVDEL ELPPDQAEYCI
P18091|ACTN Drosophilamelanogaster TD TDTAEQV IDSFIRI LAADKPY I LPDEL ELPPDQAEYC I
Q7PKQ5 |ACTN Anopheles gambiae TDTDTAEQVIDSFIRII LASDIRIPY I LPDEL ELPPDQAEYCI

Figure S1. Residues that are predicted to stabilize the ABD-neck-CaM2 ternary complex are highly
conserved among non-muscle ACTNs. Multiple sequence alignment (MSA) of non-muscle ACTNSs is
shown for only the regions around the contact residues (marked above each alignment, with numbering
based on human ACTN4 sequence) validated in Figs.6-8. ACTN sequences are taken from the manually
annotated (reviewed) section of UniProt (1); accession IDs are shown on the far left. Residues in the
alignment are colored as follows: blue (positively-charged), pink (negatively, charged), green (polar), and
gray (non-polar). MSA was generated using the implementation (with default parameters) of Clustal
Omega (2) at the UniProt website.
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Figure S2. Consensus secondary structure predictions show a disorder-to-order transition around
Y31 for the Y4E/Y31E double phosphomimic mutant. Predictions of secondary structure were
performed for (A) wild-type (WT) and (B) Y4E/Y31E mutant (MUT) sequences of the 45-residue ACTN4
N-terminal using the Network Protein Sequence Analysis (NPS@) web server (3). Consensus predictions
are shown in bold for both sequences. The consensus prediction for the double mutant shows more
consecutive residues adopting helical conformations around residue 31, consistent with the helicity plot
shown in Fig. 10 B. Arrows point to the two mutation sites.
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