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Supplementary Figure 1 (A) Immunoblot analysis of total lysates and V5 IP from U87MG cells transiently expressing V5-tagged WT AKAP1, Δ563–630, or Δ709–786 deletion 
mutants. IP was performed using an anti-V5 antibody, and both input and IP fractions were probed with anti-V5 to assess protein expression levels and IP efficiency. (B) 
Quantification of RNA yield from immunoprecipitated samples. (C) Assessment of RNA integrity using the TapeStation platform. (D) Hierarchical clustering heatmap depicting 
pairwise correlation among all RIP-Seq datasets. (E) Principal component analysis showing clustering of biological replicates and clear separation according to AKAP1 variant.
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Supplementary Figure 2. (A) Hierarchical clustering heatmap showing normalized expression levels of 359 high-confidence WT AKAP1-bound transcripts across all RIP-Seq 
samples. Gene ontology (GO) (A) and CORUM protein complex (B) enrichment analysis of the 359 WT-specific AKAP1-associated transcripts. (C) Hierarchical clustering 
heatmap of normalized expression levels for 41 transcripts commonly enriched in both WT and Δ709–786 AKAP1 RIP-Seq datasets. GO (D) network enrichment analysis of the 
41 shared WT/Δ709–786 AKAP1-associated transcripts. In both GO and CORUM analyses, dark blue bars represent statistically significant enrichment (FDR < 0.05), while light 
blue bars denote non-significant results (FDR > 0.05). Bar height indicates the enrichment ratio.
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Supplementary F.3

Supplementary Figure 3. (A) List of AKAP1 interacting proteins identified by proteomic analysis. Proteins identified as AKAP interactors are listed. For each protein, the 
Uniprot accession number, protein description and corresponding gene name, are reported. (b) Histogram showing the frequency distribution of the percentage of CRAPome 
studies reporting protein detection in negative controls. AKAP1 interactors identified in this study are shown as interleaved bars within each frequency bin, highlighting  their 
prevalence across CRAPome  datasets.
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Supplementary F.4

Figure S4: HeLa cells overexpressing AKAP121-V5, were lysed and immunoprecipited with anti V5 antibody. Lysates were immunoblotted with the indicated. 
antibodies. 



D298
V317

Cryo-EM amphipathic 
α-helix of hAKAP18γ

- - -
DAELVRLSKRLVENAVLKA
V

I306
F325S315 T322

- - -IKQAAFQLISQVILEATEEF

Homology model of the 
amphipathic α-helix of 

WT-AKAP1

c

90°

ba

PKA
hRIIαD/D 

AKAP18γ

Homology model of the PKA 
RBD hRIIβD/D domain

Protomer II Protomer I

- - -GLTELLQGYTVEVLRQQPPDLVDFAVEYFTRLREARRQ---

- - -GLTELLQGFTVEVLRHQPADLLEFALQHFTRLQQENERK---

d

Protomer I
G8

Protomer II

Q46
Q46

G8

Cryo-EM of the PKA 
hRIIαD/D domain

G8

K46
K46

G8

Figure S5: (A) Lateral and (B) Front view of AKAP18γ in the Cryo-EM model (PDB ID: 3J4Q); (C) Focus on the amphipathic α-helix of hAKAP18 and the WT-
mAKAP1 homology model. (D) Focus on the Cryo-EM of the PKA hRIIαD/D domain and the homology model of hRIIβD/D.
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Figure S6: (a) Best cluster after 1µs of cMDs homology model of WT-mAKAP1/hRIIβD/D interaction. (b) Per-residue secondary structure map during 1µs of cMDs of the WT-
mAKAP1 amphipathic α-helix bound to hRIIβD/D domain demonstrating a conserved α-helix secondary structure along the entire simulation.
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Figure S7: 2D BFES reweighted as function of funnel Z axis and cmapcv CVs, with the representative energetic minima extracted from basin III and IV. (a) The WT-mAKAP1 
amphipathic α-helix (pink cartoon) found in basin III overlapped with that of the starting cMD conformation (violet cartoon); (b) The WT-mAKAP1 amphipathic α-helix (pink 
cartoon) found in basin IV overlapped with that of the starting cMD conformation.
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Supplementary F.8

Figure S8: (a) Homology model of the wild-type WT-AKAP1/hRIIβD/D system. (b) System A2/hRIIβD/D with the S315A and T322A mutations; (c) System P2ST/hRIIβD/D with S315 
and T322 phosphorylations respectively as SEP315 and TPO322. (d-e-f) Per-residue secondary structure map of the WT-AKAP1, A2-AKAP1 and P2ST-AKAP1 amphipathic α-
helix, respectively, bound to hRIIβD/D. (g-h) Root Mean Square Deviation (RMSD) and Fluctuations (RMSF), respectively, of the AKAP1 helix.
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Figure S9: (a) Multiple recrossing bound/unbound events of the WT-AKAP1 amphipathic α-helix  from the PKA hRIIβD/D during FM simulation. (b) Decrease of the Gaussian 
height during the FM simulation according to the Well-Tempered algorithm. (c) WT-AKAP1 COM exploration within the funnel space. (d) 3D FES reweighted as function of 
projection on the z axis and distance from z axis of the COM of the WT-AKAP1 amphipathic α-helix.

Supplementary F.9



COM

COM

Cβ I306

CβR22

CβK307

CβV18

Cβ F325

CβV21

CβA321

Cβ T17

PKA hRIIβD/D

Dimer II
PKA hRIIβD/D

Dimer I PKA hRIIβD/D

Dimer II
PKA hRIIβD/D

Dimer I

V317 I314

Q14 L13

PKA hRIIβD/D

Dimer II
PKA hRIIβD/D

Dimer I

a b c

Figure S10: Representation of (a) The Center of Mass (COM) used to define the biased distcv ; (b-c) Monitored cmapcv and torscv, respectively, used to reweright the Free-
Energy Surface.  
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Figure S11: (a) 1D BFES of biased distcv (b) Protein–Protein binding free energy difference between the bound and unbound state.
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