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Figure S1. Varied auto inhibition of DIAPH1-FFC mutants by INF2-NT. Pyrene-actin 
assembly assays were carried out with 2 µM actin (5% pyrene-labeled), ± 5 nM of FFC, either 
(A) WT; (B) ttaa ;(C) 1213x; (D) Δag; or (E) M1199D, with varied concentration of INF2-NT. 
Concentrations of NT are indicated in (A), and the color scheme is the same in panels (B-E), 
with actin plus 200 nM NT and no FFC in gray. (F) Inhibition curves were calculated from the 
slopes of raw pyrene traces at 100 s and fit with a quadratic binding model that assumes 1:1 
binding between dimers. 
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Figure S2. Varied auto inhibition of DIAPH1-FFC mutants. Replicate of Figure 4 with 
different protein preparations. Pyrene-actin assembly assays were carried out with 2 µM actin 
(5% pyrene-labeled), ± 5 nM of FFC, either (A) WT; (B) ttaa ;(C) 1213x; (D) Δag; or (E) M1199D, 
with varied concentration of WT DIAPH1-NT. Concentrations of NT are indicated in (A), and 
the color scheme is the same in panels (B-E), with actin plus 200 nM NT and no FFC in gray. (F) 
Inhibition curves were calculated from the slopes of raw pyrene traces at 100 s and fit with a 
quadratic binding model that assumes 1:1 binding between dimers.  
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Figure S3. Auto inhibition by DIAPH1-NT mutants. Replicate of data in Figure 5 with 
different protein preparations. Pyrene-actin assembly assays were carried out with 2 µM actin 
(5% pyrene-labeled), ± 5 nM of WT-FFC, titrated with either (A) WT; (B) A265S; or (C) I530S 
DIAPH1-NT. Concentrations of NT are indicated in (A), and the color scheme is the same in 
panels (B,C), with actin plus 200 nM NT (no FFC) in gray. (D) Inhibition curves were calculated 
from the slopes of raw pyrene traces at 100 s and fit with a quadratic binding model that 
assumes 1:1 binding between dimers.  
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Figure S4. Differential effects of cysteine-labeling on profilin isoforms. Total internal 
reflection fluorescence (TIRF) microscopy of 1 µM rabbit skeletal muscle actin (15% Cy3B-
labeled on Cys374), 2 nM formin-FFC (Drosophila Cappuccino), and 2.5 µM profilin: (A) human 
profilin1, (B) Drosophila profilin (chickadee), (C) S. pombe profilin. Each panel shows a snapshot 
from a TIRF movie at 10-20 minutes after the addition of polymerization buffer. Slow-growing 
filaments are indicated by pink arrows, and are presumed not to be formin-bound. In the 
presence of S. pombe profilin, the formin-elongated filaments (unmarked) are of similar 
brightness to the slow-growing filaments. Actin was labeled with Cy3B-maleimide as described 
Chen et al.1 Cappuccino-FFC was purified and TIRF experiments were carried out as in Vizcarra 
et al.2 Profilin isoforms were purified as in Bor et al.3 
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Table S1. Sequences for proteins used in this study.

Name BC117257 numbering amino acid sequence

DIAPH1-NT 1 – 548

GPLGSMEPPGGSLGPGRGTRDKKKGRSPDELPSAGGDGGKSKKFLERFTSMRIKKEKEKPNSAHRNSSASYGDDPTAQSLQDVSDEQVLVLFE
QMLLDMNLNEEKQQPLREKDIIIKREMVSQYLYTSKAGMSQKESSKSAMMYIQELRSGLRDMPLLSCLESLRVSLNNNPVSWVQTFGAEGLAS
LLDILKRLHDEKEETAGSYDSRNKHEIIRCLKAFMNNKFGIKTMLETEEGILLLVRAMDPAVPNMMIDAAKLLSALCILPQPEDMNERVLEAM
TERAEMDEVERFQPLLDGLKSGTTIALKVGCLQLINALITPAEELDFRVHIRSELMRLGLHQVLQDLREIENEDMRVQLNVFDEQGEEDSYDL
KGRLDDIRMEMDDFNEVFQILLNTVKDSKAEPHFLSILQHLLLVRNDYEARPQYYKLIEECISQIVLHKNGADPDFKCRHLQIEIEGLIDQMI
DKTKVEKSEAKAAELEKKLDSELTARHELQVEMKKMESDFEQKLQDLQGEKDALHSEKQQIATEKQDLEAEVSQLTGEVAKLTKELED*

DIAPH1-NT I530S 1 – 548 (I521S)

GPLGSMEPPGGSLGPGRGTRDKKKGRSPDELPSAGGDGGKSKKFLERFTSMRIKKEKEKPNSAHRNSSASYGDDPTAQSLQDVSDEQVLVLFE
QMLLDMNLNEEKQQPLREKDIIIKREMVSQYLYTSKAGMSQKESSKSAMMYIQELRSGLRDMPLLSCLESLRVSLNNNPVSWVQTFGAEGLAS
LLDILKRLHDEKEETAGSYDSRNKHEIIRCLKAFMNNKFGIKTMLETEEGILLLVRAMDPAVPNMMIDAAKLLSALCILPQPEDMNERVLEAM
TERAEMDEVERFQPLLDGLKSGTTIALKVGCLQLINALITPAEELDFRVHIRSELMRLGLHQVLQDLREIENEDMRVQLNVFDEQGEEDSYDL
KGRLDDIRMEMDDFNEVFQILLNTVKDSKAEPHFLSILQHLLLVRNDYEARPQYYKLIEECISQIVLHKNGADPDFKCRHLQIEIEGLIDQMI
DKTKVEKSEAKAAELEKKLDSELTARHELQVEMKKMESDFEQKLQDLQGEKDALHSEKQQ SATEKQDLEAEVSQLTGEVAKLTKELED*

DIAPH1-NT A265D 1 – 548 (A256D)

GPLGSMEPPGGSLGPGRGTRDKKKGRSPDELPSAGGDGGKSKKFLERFTSMRIKKEKEKPNSAHRNSSASYGDDPTAQSLQDVSDEQVLVLFE
QMLLDMNLNEEKQQPLREKDIIIKREMVSQYLYTSKAGMSQKESSKSAMMYIQELRSGLRDMPLLSCLESLRVSLNNNPVSWVQTFGAEGLAS
LLDILKRLHDEKEETAGSYDSRNKHEIIRCLKAFMNNKFGIKTMLETEEGILLLVRAMDPAVPNMMIDAAKLLS DLCILPQPEDMNERVLEAM
TERAEMDEVERFQPLLDGLKSGTTIALKVGCLQLINALITPAEELDFRVHIRSELMRLGLHQVLQDLREIENEDMRVQLNVFDEQGEEDSYDL
KGRLDDIRMEMDDFNEVFQILLNTVKDSKAEPHFLSILQHLLLVRNDYEARPQYYKLIEECISQIVLHKNGADPDFKCRHLQIEIEGLIDQMI
DKTKVEKSEAKAAELEKKLDSELTARHELQVEMKKMESDFEQKLQDLQGEKDALHSEKQQIATEKQDLEAEVSQLTGEVAKLTKELED*

DIAPH1-NT A265S 1 – 548 (A256S)

GPLGSMEPPGGSLGPGRGTRDKKKGRSPDELPSAGGDGGKSKKFLERFTSMRIKKEKEKPNSAHRNSSASYGDDPTAQSLQDVSDEQVLVLFE
QMLLDMNLNEEKQQPLREKDIIIKREMVSQYLYTSKAGMSQKESSKSAMMYIQELRSGLRDMPLLSCLESLRVSLNNNPVSWVQTFGAEGLAS
LLDILKRLHDEKEETAGSYDSRNKHEIIRCLKAFMNNKFGIKTMLETEEGILLLVRAMDPAVPNMMIDAAKLLS SLCILPQPEDMNERVLEAM
TERAEMDEVERFQPLLDGLKSGTTIALKVGCLQLINALITPAEELDFRVHIRSELMRLGLHQVLQDLREIENEDMRVQLNVFDEQGEEDSYDL
KGRLDDIRMEMDDFNEVFQILLNTVKDSKAEPHFLSILQHLLLVRNDYEARPQYYKLIEECISQIVLHKNGADPDFKCRHLQIEIEGLIDQMI
DKTKVEKSEAKAAELEKKLDSELTARHELQVEMKKMESDFEQKLQDLQGEKDALHSEKQQIATEKQDLEAEVSQLTGEVAKLTKELED*

INF2-NT 1 – 420 (NP_071934.3)

GPLGSMSVKEGAQRKWAALKEKLGPQDSDPTEANLESADPELCIRLLQMPSVVNYSGLRKRLEGSDGGWMVQFLEQSGLDLLLEALARLSGRGVA
RISDALLQLTCVSCVRAVMNSRQGIEYILSNQGYVRQLSQALDTSNVMVKKQVFELLAALCIYSPEGHVLTLDALDHYKTVCSQQYRFSIVMNEL
SGSDNVPYVVTLLSVINAVILGPEDLRARTQLRNEFIGLQLLDVLARLRDLEDADLLIQLEAFEEAKAEDEEELLRVSGGVDMSSHQEVFASLFH
KVSCSPVSAQLLSVLQGLLHLEPTLRSSQLLWEALESLVNRAVLLASDAQECTLEEVVERLLSVKGRPRPSPLVKAHKSVQANLDQSQRGSSPQN
TTTPKPSVEGQQPAAAAACEPVDHAQSESILKVSQPRALEQQAST

DIAPH1-FFC

549 – 1262
his and strep tags 
not cleaved

MGSSHHHHHHGSAKKEMASLSAAAITVPPSVPSRAPVPPAPPLPGDSGTIIPPPPAPGDSTTPPPPPPPPPPPPLPGGVCISSPPSLPGGTAI
SPPPPLSGDATIPPPPPLPEGVGIPSPSSLPGGTAIPPPPPLPGSARIPPPPPPLPGSAGIPPPPPPLPGEAGMPPPPPPLPGGPGIPPPPPF
PGGPGIPPPPPGMGMPPPPPFGFGVPAAPVLPFGLTPKKLYKPEVQLRRPNWSKLVAEDLSQDCFWTKVKEDRFENNELFAKLTLTFSAQTKT
SKAKKDQEGGEEKKSVQKKKVKELKVLDSKTAQNLSIFLGSFRMPYQEIKNVILEVNEAVLTESMIQNLIKQMPEPEQLKMLSELKDEYDDLA
ESEQFGVVMGTVPRLRPRLNAILFKLQFSEQVENIKPEIVSVTAACEELRKSESFSNLLEITLLVGNYMNAGSRNAGAFGFNISFLCKLRDTK
STDQKMTLLHFLAELCENDYPDVLKFPDELAHVEKASRVSAENLQKNLDQMKKQISDVERDVQNFPAATDEKDKFVEKMTSFVKDAQEQYNKL
RMMHSNMETLYKELGEYFLFDPKKLSVEEFFMDLHNFRNMFLQAVKENQKRRETEEKMRRAKLAKEKAEKERLEKQQKREQLIDMNAEGDETG
VMDSLLEALQSGAAFRRKRGPRQANRKAGCAVTSLLASELTKDDAMAAVPAKVSKNSETFPTILEEAKELVGRAS LVPRGSWSHPQFEK*

DIAPH1-FFC ttaa

549 – 1232
his and strep tags 
not cleaved

MGSSHHHHHHGSAKKEMASLSAAAITVPPSVPSRAPVPPAPPLPGDSGTIIPPPPAPGDSTTPPPPPPPPPPPPLPGGVCISSPPSLPGGTAI
SPPPPLSGDATIPPPPPLPEGVGIPSPSSLPGGTAIPPPPPLPGSARIPPPPPPLPGSAGIPPPPPPLPGEAGMPPPPPPLPGGPGIPPPPPF
PGGPGIPPPPPGMGMPPPPPFGFGVPAAPVLPFGLTPKKLYKPEVQLRRPNWSKLVAEDLSQDCFWTKVKEDRFENNELFAKLTLTFSAQTKT
SKAKKDQEGGEEKKSVQKKKVKELKVLDSKTAQNLSIFLGSFRMPYQEIKNVILEVNEAVLTESMIQNLIKQMPEPEQLKMLSELKDEYDDLA
ESEQFGVVMGTVPRLRPRLNAILFKLQFSEQVENIKPEIVSVTAACEELRKSESFSNLLEITLLVGNYMNAGSRNAGAFGFNISFLCKLRDTK
STDQKMTLLHFLAELCENDYPDVLKFPDELAHVEKASRVSAENLQKNLDQMKKQISDVERDVQNFPAATDEKDKFVEKMTSFVKDAQEQYNKL
RMMHSNMETLYKELGEYFLFDPKKLSVEEFFMDLHNFRNMFLQAVKENQKRRETEEKMRRAKLAKEKAEKERLEKQQKREQLIDMNAEGDETG
VMDSLLEALQSGAAFRRKRGPRQVNQQEGRVCSHISASFGADQG LVPRGSWSHPQFEK*

DIAPH1-FFC 1213x

549 – 1202
his and strep tags 
not cleaved

MGSSHHHHHHGSAKKEMASLSAAAITVPPSVPSRAPVPPAPPLPGDSGTIIPPPPAPGDSTTPPPPPPPPPPPPLPGGVCISSPPSLPGGTAI
SPPPPLSGDATIPPPPPLPEGVGIPSPSSLPGGTAIPPPPPLPGSARIPPPPPPLPGSAGIPPPPPPLPGEAGMPPPPPPLPGGPGIPPPPPF
PGGPGIPPPPPGMGMPPPPPFGFGVPAAPVLPFGLTPKKLYKPEVQLRRPNWSKLVAEDLSQDCFWTKVKEDRFENNELFAKLTLTFSAQTKT
SKAKKDQEGGEEKKSVQKKKVKELKVLDSKTAQNLSIFLGSFRMPYQEIKNVILEVNEAVLTESMIQNLIKQMPEPEQLKMLSELKDEYDDLA
ESEQFGVVMGTVPRLRPRLNAILFKLQFSEQVENIKPEIVSVTAACEELRKSESFSNLLEITLLVGNYMNAGSRNAGAFGFNISFLCKLRDTK
STDQKMTLLHFLAELCENDYPDVLKFPDELAHVEKASRVSAENLQKNLDQMKKQISDVERDVQNFPAATDEKDKFVEKMTSFVKDAQEQYNKL
RMMHSNMETLYKELGEYFLFDPKKLSVEEFFMDLHNFRNMFLQAVKENQKRRETEEKMRRAKLAKEKAEKERLEKQQKREQLIDMNAEGDETG
VMDSLLEALQSGAAF LVPRGSWSHPQFEK*

DIAPH1-FFC Δag

549 – 1229
his and strep tags 
not cleaved

MGSSHHHHHHGSAKKEMASLSAAAITVPPSVPSRAPVPPAPPLPGDSGTIIPPPPAPGDSTTPPPPPPPPPPPPLPGGVCISSPPSLPGGTAI
SPPPPLSGDATIPPPPPLPEGVGIPSPSSLPGGTAIPPPPPLPGSARIPPPPPPLPGSAGIPPPPPPLPGEAGMPPPPPPLPGGPGIPPPPPF
PGGPGIPPPPPGMGMPPPPPFGFGVPAAPVLPFGLTPKKLYKPEVQLRRPNWSKLVAEDLSQDCFWTKVKEDRFENNELFAKLTLTFSAQTKT
SKAKKDQEGGEEKKSVQKKKVKELKVLDSKTAQNLSIFLGSFRMPYQEIKNVILEVNEAVLTESMIQNLIKQMPEPEQLKMLSELKDEYDDLA
ESEQFGVVMGTVPRLRPRLNAILFKLQFSEQVENIKPEIVSVTAACEELRKSESFSNLLEITLLVGNYMNAGSRNAGAFGFNISFLCKLRDTK
STDQKMTLLHFLAELCENDYPDVLKFPDELAHVEKASRVSAENLQKNLDQMKKQISDVERDVQNFPAATDEKDKFVEKMTSFVKDAQEQYNKL
RMMHSNMETLYKELGEYFLFDPKKLSVEEFFMDLHNFRNMFLQAVKENQKRRETEEKMRRAKLAKEKAEKERLEKQQKREQLIDMNAEGDETG
VMDSLLEALQSGSIPTEERAPSSQQEGRVCSHISASFGADQG LVPRGSWSHPQFEK*

DIAPH1-FFC M1199D

549 – 1262 (M1189D)
his and strep tags 
not cleaved

MGSSHHHHHHGSAKKEMASLSAAAITVPPSVPSRAPVPPAPPLPGDSGTIIPPPPAPGDSTTPPPPPPPPPPPPLPGGVCISSPPSLPGGTAI
SPPPPLSGDATIPPPPPLPEGVGIPSPSSLPGGTAIPPPPPLPGSARIPPPPPPLPGSAGIPPPPPPLPGEAGMPPPPPPLPGGPGIPPPPPF
PGGPGIPPPPPGMGMPPPPPFGFGVPAAPVLPFGLTPKKLYKPEVQLRRPNWSKLVAEDLSQDCFWTKVKEDRFENNELFAKLTLTFSAQTKT
SKAKKDQEGGEEKKSVQKKKVKELKVLDSKTAQNLSIFLGSFRMPYQEIKNVILEVNEAVLTESMIQNLIKQMPEPEQLKMLSELKDEYDDLA
ESEQFGVVMGTVPRLRPRLNAILFKLQFSEQVENIKPEIVSVTAACEELRKSESFSNLLEITLLVGNYMNAGSRNAGAFGFNISFLCKLRDTK
STDQKMTLLHFLAELCENDYPDVLKFPDELAHVEKASRVSAENLQKNLDQMKKQISDVERDVQNFPAATDEKDKFVEKMTSFVKDAQEQYNKL
RMMHSNMETLYKELGEYFLFDPKKLSVEEFFMDLHNFRNMFLQAVKENQKRRETEEKMRRAKLAKEKAEKERLEKQQKREQLIDMNAEGDETG
VDDSLLEALQSGAAFRRKRGPRQANRKAGCAVTSLLASELTKDDAMAAVPAKVSKNSETFPTILEEAKELVGRAS LVPRGSWSHPQFEK*

KEY:
 Red= Start codon or sequence left from protease cleavage
 Orange= 6X his-tag
 Green= Thrombin cleavage site
 Purple= Streptavidin
 Blue = point mutation 
 *= stop codon                        
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