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Table S1. Proteins used in this study 

SH3 domains1 Construct (aa) UniProt ID 
ABI1 446-505 Q8IZP0 
ABL2 107-167 P42684 
ABL2Set-1 (S121K, N124R, G155F, W156Y)   
ARHGAP12 12-74 Q8IWW6 
ARHGAP12Set-1 (K28S, R30N, F62G, Y63W) 
ARHGAP12Set-2 (K31T, T46Q, A66S, Q67N) 
ARHGAP30 (OBSCN) 5600-5667 Q5VST9 
BIN1 520-593 O00499 
BIN1Set-1 (D536N, T537D, Q558D, D559P)   
CRK-1 132-192 P46108 
DLG2 536-606 Q15700 
GRB2-1 1-58 P62993 
GRB2-2 158-215 
ITSN1-1 740-806 Q15811 
ITSN1-2 913-971  
ITSN1-3 1002-1060  
ITSN1-4 1070-1138 
ITSN1-5 1155-1214 
NCK1-1 2-61 P16333 
NCK1-2 106-165 
NCK1-3 190–252 
NCK1-3Set-1 (N205D, D206T, D226Q, P227D) 190–252 
NCK1-3Set-2 (N225E, W229G, K244E) 190–252 
RASA1 279–341 P20936 
RIMBP3B-1 832-899 A6NNM3 
SRC 77-140 P12931 
SH3GLB1 305-365 Q9Y371 
SH3PXD2A-1 166-225 Q5TCZ1 
SORBS1-1 793-852 Q9BX66 
SNX9 1-62 Q9Y5X1 
1 Expressed in E. coli using pGEX4T-1. 

  



 2 

Table S2. List of peptides used in this study. 
Peptide name Peptide sequence 
P11 1078SAPNSPRTPLTPPPAS1093 
P2 1124VTLPHGPRSA1133 
P3 1146EVPVPPPVPPRRRPESAPAESSPSKI1171 
P4 1176LDSPPAIPPRQPTSK1190 
P5 1204ISDPPESPPLLPPREPVRTPDV1225 
P6 1227SSSPLHLQPPPLGKK1241 
P7 1247AFFPNSPSPFTPPPPQTPSPHGT1269 
P8 1271RHLPSPPLTQ1280 
P9 1287IAGPPVPPRQS1297 
P10 1300QHIPKLPPKTY1310 
RP12 1147VPVPPPVPPRRR1158 
RP23 13RCEAPPVPPRRERG26 
1 P represents peptides derived from SOS1. 
2 RP1 is the reference peptide1 derived from peptide 3 (P3). 
3 RP1 is the reference peptide 2 derived from WRCH1/RHOU. 
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Table S3. Published structures of the SH3-PRM complexes. 
Fam. 
no. 

SH3/PRM structures1 PRM sequence2 Proposed Consensus 
PRM (current study) 

Consensus  
published PRM 

PDB 
code 

Ref.3 

1 PACSIN3/TRPV4 TKGPAPNPPPILKVW KXX(L/A)PXXP KXXAPXXXPX 6F55 [1] 
SNX9/EEEV nsP3 peptide AERLIPRRPAPPVPVPA

RIPSPR 
RX(L/A)PXXP RXAPXXP 7OJ9 [2] 

P85A/peptide KRPLPPLPS RX(L/A)PXXP LPX(L/A)P 3I5R [3] 
2 SPTAN1/P41 peptide APSYSPPPPP PPXPPXP ------ 2JMA [4] 

SPTAN1/P41 peptide PPPVPP PPXPPXP PXPXP 3THK [5] 
3 NCK2-1/CD3epsilon KERPPPVPNPDY PXXDY PXXDY 2JXB [6] 

EPS8L1/CD3epsilon PPVPNPDYEPIR PXXDY PXXDY 2ROL [7] 
TUBA-6 (ARHGEF36-
6)/NWASP 

PPPALPSSAPSG PPPXLP PPPXLPS 4CC2 [8] 

TUBA-6 (ARHGEF36-
6)/NWASP 

PPPALPSSAPSG PPPXLP PPPXLPS 4CC7 [8] 

TUBA-6 (ARHGEF36-6)/MENA PPPPLPSGPAYA PPPXLP PPPXLPS 4CC3 [8] 
4 ABL1 mutant (N114A)/P17 APTYSPPLPP PXXXPPXPP ------ 4J9E TBP 

ABL1 mutant (H59Q-N96T)/P17 APTYSPPLPP PXXXPPXPP ------ 4J9C TBP 
ABL1/P17 APTYSPPLPP PXXXPPXPP ------ 4J9I TBP 
ABL1/P7 APTYPPPPPP PXXXPPXPP ------ 4J9G 

4J9H 
TBP 

ABL1 mutant (N114A)/P41 APSYSPPPPP PXXXPPXPP PXXP 2O88 [9] 
ABL1/P41 peptide APSYSPPPPP PXXXPPXPP PXXP 1BBZ 

3EG1 
[10, 
11] 

ABL1 mutant (N114A)/P0 APTYPPPLPP PXXXPPXPP ------ 4J9D TBP 
ABL1/P0 APTYPPPLPP PXXXPPXPP ------ 4J9F TBP 
ABL1/3BP-1 APTMPPPLPP PXXXPPXPP PXXXPPXPP 1ABO [12] 

5 NCF1-2(p47phox)/p22phox QPPSNPPPRPP PXPXXP PXPXXP 1OV3 [13] 
NCF1-2(p47phox)/p22phox GPLGSKQPPSNPPPRP

PAEARKKPS 
PXPXXP PPPRPPAEAR 1WLP [14] 

7 CRKII-1 (CRK-1)/C3G  DNSPPPALPPKKRQSY PXXPX(K/R) ------ 5L23 TBP 
CRK-1 (C-CRK)/C3G PPPALPPKKR PXXPX(K/R) PXLPXK 1CKA [15] 
CRKII-1 (CRK-1)/C-ABL YEKPALPRKR PXXPX(K/R) PXLPXK 5IH2 [16] 
CRK-1/peptide inhibitor YEVPGPVPPRRR PXXPX(K/R) PXXPXR 1B07 [17] 
CRK-1 (C-CRK)/SOS peptide PPPVPPRR PXXPX(K/R) PXXPXR 1CKB [15] 
HCK/synthetic peptide HSKYPLPPLPSL (K/R)XPXXP LPX(L/A)P 2OJ2 

2OI3 
[18] 

FYN/synthetic peptide VSLARRPLPPLP (K/R)XPXXP RXPXXP 4EIK [19] 
FYN/synthetic peptide APPLPPRNRPRL PXXPXX(K/R) PXXPXXR 4ZNX [19] 
FYN/3BP-2 PPAYPPPPVP PXXP ------ 1FYN [12] 
FYN/P2Lsynthetic peptide(PI3K-
P85) 

PPRPLPVAPGSSKT (K/R)XXPXXP RPLPVAP 1A0N 
1AZG 

[20] 

FYN/NS5A APPIPPPR PXXPX(K/R) XPXXPX(K/R) 3UA7 [21] 
LYN/TIP WDPGMPTPPLPPRPAN

LGERQA 
PXXPX(K/R) PPLPPR 1WA7 [22] 

SRC/VSL12 VSLARRPLPPLP (K/R)XXPXXP RXLPPXP 1QWF [23] 
SRC(C-SRC)/APP12 APPLPPRNRPRL PXXPX(K/R) XPPLPXR 1QWE [23] 
SRC mutant (T98D)(C-
SRC)/APP12 

APPLPPRNRP PXXPX(K/R) XPXXPXR 4HVU [24] 

SRC mutant (T98E)(C-
SRC)/APP12 

APPLPPRNRP PXXPX(K/R) XPXXPXR 4HVV 
4HVW 

[24] 

SRC/tyrosine phosphatase PEP IPPPLPERTPESFIVVEE PXXPX(K/R) PXXPXR 1JEG [25] 
SRC(C-SRC)/NL1 PLPPLP PXXP PXXP 1NLO [26] 
SRC(C-SRC)/NL2 PLPPLP PXXP PXXP 1NLP [26] 
SRC(C-SRC)/PLR1 AFAPPLPRR PXXPX(K/R) XPPLPXR 1PRM 

1PRL 
[27] 

SRC(C-SRC)/PLR2 RALPPLPRY (K/R)XXPXXP RXLPPLP 1RLP 
1RLQ 

[27] 

SRC(C-SRC)/NS5A APPIPPPR PXXPX(K/R) PXXPXR 4QT7 [28] 
8 ITSN1-2/synthetic peptide WRDSSGYVMGPW Exceptional [W/F][R/W]XSX[A/G][F/Y] 

[L/V]XGP[W/L] 
4IIM [29] 

ITSN2-2/synthetic peptide WRGSLSYLKGPL Exceptional [W/F][R/W]XSX[A/G][F/Y] 
[L/V]XGP[W/L] 

4IIO [29] 

betaPIX (ARHGEF7)/alphaPAK DATPPPVIAPRPEHTKS
VYTRS 

PXXXPR XPXXXPXR 1ZSG [30] 

betaPIX (ARHGEF7)/CBL-b RPPKPRPR PXXXPR PXXXPR 2AK5 [31] 
betaPIX(ARHGEF7)/AIP4 GGFKPSRPPRPSRPPP

PTPRRPASV 
PXXXPR PXXXPR 2P4R [32] 

betaPIX (ARHGEF7)/ITCH GSGGGKPSRPPRPSRP
PPPTPRRPASY 

PXXXPR PXXPXXR 5SXP [33] 

betaPIX (ARHGEF7)/PAK2 PPVIAPRPEHTKSIYTRS PXXXPR PXXXPR 2DF6 [34] 
IRTKaS(BAIAP2L1)/EspFu-R47 HIPPAPNWPAPTPPVQ

N 
PXXXP IPxZPxxxZPxZP 

(wherein  
Z is P, A, I, L, or V) 

2KXC [35] 
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PLCG1/SLP-76 QPPVPPQRPM PXXXPXR XPXXPXRP 1YWO [36] 
9 GRB2-1 mutant 

(Y7V,C32S)/SOS1 
VPPPVPPRRR PXXPX(K/R) ------ 1AZE [37] 

GRB2-1/SOS1 VPPPVPPRRR PXXPX(K/R) ------ 1GBQ 
3GBQ 
4GBQ 

[38] 

DOCK2/ELMO1 RLLDLENIQIPDAPPPIP
KEPSNYDFVY 

PXXPX(L/P) ------ 2RQR [39] 

DOCK2/ELMO1 PDAPPPIP PXXPX(L/P) ------ 3A98 [39] 
p67phox-2 (NCF2-2)/p47phox 

(NCF1) 
SKPQPAVPPRPSADLIL
NRCSESTKRKLASAV 

PXXPX(K/R) PXXPXR 1K4U [40] 

P40phox (NCF4)/p47phox (NCF1) KPQPAVPPRPSAD PXXPX(K/R) ------ 1W70 [41] 
Cortactin (SRC8)/AMAP1 KRPPPPPPG PXXPX(L/P) RXXPXXP 2D1X [42] 
Cortactin (SRC8)/Arg 
nonreceptor tyrosine kinase 

SSVVPYLPRLPIL PXXPX(L/P) ------ 3ULR [43] 

Ponsin-2(SORBS1-2)/Paxillin VPPPVPPPPS PXXPX(L/P) ------ 2O9V [44] 
CAP-2 (SORBS1-2)/Vinculin ELAPPKPPLPE PXXPX(L/P) XPXXPXL 4LN2 [45] 
CAP-1(SORBS1-1)/Vinculin VPPPRPPPPE PXXPX(L/P) XPXXPXX 4LNP [45] 
NEBL/XIRP2 PPPTLPKPKLPKH PXXPX(L/P) PPXXXPKP 4F14 [46] 

10 GRB2-2/synthetic peptide RHYRPLPPLP  RXX(K/R)P ------ 1IO6 TBP 
GRB2-2/SOS1 peptide APPPRPPKP RXX(K/R)P RXXKP 2W0Z [47] 
GRB2-2/Gab2  IQPPPVNRNLKPDR RXX(K/R)P PXXXRXXKP 2VWF [48] 
CD2AP-2/ARAP1 PTPRPVPMKRHIFR PX(P/A)XXR PX(P/A)XXR 4X1V [49] 
CD2AP-2/RIN3 TAKQPPVPPPRKKRIS PX(P/A)XXR+ 

PXXPX(K/R) 
PX(P/A)XXR 3U23 [49] 

CD2AP-1/RIN3 AKKNLPTAPPRRRVSE PX(P/A)XXR + 
PXXPX(K/R) 

PX(P/A)XXR 4WCI [49] 

CD2AP-1/CBL-B PPKPRPRR PX(P/A)XXR PXXXPR 2J6F [50] 
CMS-1(CD2AP1-1)/CD2 PLPRPRV PX(P/A)XXR PXXXPR 2J6O [50] 
CMS-1(CD2AP1-1)/CD2 KGPPLPRPRV PX(P/A)XXR PXXXPR 2J7I [50] 
CIN85-1(SH3KBP1-1)/CBL-b PARPPKPRPRR PX(P/A)XXR + 

RXX(K/R)P 
+PXXPX(K/R) 

PXXXPR 2BZ8 [31] 

STAM2/AMSH AKPPVVDRSLKPGA RXX(K/R)P PX(V/I)(D/N)RXXKP 5IXF [51] 
STAM2/UBPY-derived peptide TPMVNRENKPP RXX(K/R)P PX(V/I)(D/N)RXXKP 1UJ0 [52] 
BIN1/C-MYC LLPTPPLSPSRRSG PXXPX(K/R) PXXPXR 1MV0 [53] 
GRAP2-2 (Mona/Gads)/HPK1 GQPPLVPPRKEKMRGK PXXPX(K/R) PXVPXRXXK 1UTI [54] 
GRAP2-2 (Mona/Gads)/ 
phosphatase-like protein HD-
PTP 

PPPRPTAPKPLL PXXPXXP(K/R) RXXXXK 2W10 [48] 

GRAP2-2/Lymphocyte cytosolic 
protein2(SLP-76) 

APSIDRSTKPPL RXX(K/R)P PXXDRXXKP 1OEB 
1H3H 

[55, 
56] 

GRAP2-2/SLP-76 PSIDRSTKP RXX(K/R)P PXXXRXXKP 2D0N [57] 
ASAP1/MICAL1 GPGSEPPPKPPRS PXXPX(K/R) XPXKPXR 8HLO [58] 
STAC2/CaV1.1 EPEIPLSPRP PXXPXXP(K/R) ------ 6B27 [59] 

1 Names in parentheses represent aliases. 
2 The underlined residues in the second column represent motifs associated with the published consensus PRMs, while the residues highlighted in 
green represent the proposed consensus PRM identified in the current study. 
3 TBP stands for to be published. This means that the molecular structure is available in the Protein Data Bank (PDB), but the corresponding research 
article is not yet publicly available. 
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Table S4. Published dissociation constants (Kd) determined for the SH3-PRP interactions 
Fam. 
no. 

SH3DCP PRM peptide Sequence1 proposed Consensus 
PRM (current study) 

consensus  
published PRM 

Kd 
(µM) 

Method2 Ref. 

1 SNX9 EEEV 
nsP3 

AERLIPRRPAPPVPVPARI
PSPR 

RX(L/A)PXXP RXAPXXP 0.3 ITC [2] 

PACSIN1 Itch PEDAGAGENRRVSGNNS
PSLSNGGFK 
PSRPPRPSRPPPPTPRRP
ASVNGSPS 
ATSESDGSSTG 

RXXPXXP K/RXXPXXPXK/R 4.33 ITC [60] 

TRPV4 TKGPAPNPPPVLKV KXX(L/A)PXXP KXXAPXXXPX 51.6 HSQC [61] 
PACSIN2 TRPV4 TKGPAPNPPPVLKV KXX(L/A)PXXP KXXAPXXXPX 12.7 HSQC 
PACSIN3 TRPV4 TKGPAPNPPPVLKV KXX(L/A)PXXP KXXAPXXXPX 68.6 HSQC 
p85A Synthetic 

peptide 
RKLPPRPSK RX(L/A)PXXP RXLPPRPXX 9.1 FL [62] 

PD1R HSKRPLPPLPSL RX(L/A)PXXP LPX(L/A)P 40 SPR [3] 
PD1 HSKYPLPPLPSL KXX(L/A)PXXP ------ 120 

2 SPTAN1 Peptide41 ASYPPVPPP PPXPPXP ------ 160 FL [63] 
3 NCK1-1 N-WASP 1.LRRQAPPPPPPS 

2.APPPPPPSRGG 
3.GPPPPPARGRGA 
4.TAAPPPPPPSRP 
5.SAPSGPPPPPPSVL 

PPPPP ------ >1 MM HSQC [64] 

EPS8 E3b1 PPPPPVDYEDEE PPPPP+PXXDY PXXDY 35 ELISA [65] 
EPS8L1 CD3ε PPVPNPDYEPIR PXXDY PXXDY 24 ITC [7] 
ITK TSAD LLRPKPPIPAKPQLP PXXPXLP ------ 150 mM HSQC [66] 

LLRPKPPIPAKPQLPPEVY
TIPVPRHR 

PXXPXLP ------ 123 mM 

4 ABL1 P4 APSYSPPPPP PXXXPPXPP ------ 1.5 FL [67] 
P4 APTYSPPPPP PXXXPPXPP ------ 0.4 
P8 APTYPPPAPP PXXXPPXPP ------ 5± 
3BP-1 RAPTMPPPLPP 

 
PXXXPPXPP  34 

5 SH3PXD2
B-1/2 

SH3PXD 
2B 

GSHMGDAKQRSPKMRQR
PPPRRD 
MTIPRGLNLPKPPIPPQVE 

PXPXXP PPPRR 15 MST [68] 
11 FL 

NCF1-2 
(p47phox) 

p22phox QPPSNPPPRPPAEAR PXPXXP ------ 8.67 FL [14] 
QPPSNPPPRPPAEARKKP
SE 

PXPXXP RKKPSE 0.64 

7 CRK-1 C3G PPPALPPKKR PXXPX(K/R) PXXPXK 1.9 FL [15] 
PPPALPPKKR PXXPX(K/R) XXPXLPXKXX 1.89 FL [69] 
DNSPPPALPPKKRQSAPS PXXPX(K/R) PXLPXK ~2 ITC [70] 

DOCK180 DVADVPPPLPLKGSVADY
GNLMENQDLLGSPTPPPP
PPHQRHLPPPLPSKT 

PXXPX(K/R) PPXLPXK 0.35 SPR [71] 

ST12 SLPGPLTPVAEGQEIGMN
TETSGTSAREK 
ELSPPPGLPSKIGSISRQS
SL 

PXXPX(K/R) 0.91 

SOS1 YEVPPPVPPRRR PXXPX(K/R) PXXPXR 6 FL [17] 
PPPVPPRRRR PXXPX(K/R) 5.2 FL [15] 

SRC VSL12 VSLARRPLPPLP (K/R)XPXXP +XPpXP 0.45 FL 
 

[23] 
APP12 APPLPPRNRPRL PXXPX(K/R) XPpXP+ 1.2 
Synthetic 
peptide 

RALPPLPRY (K/R)XXPXXP RXLPPLPRX 7.8 FL [62] 

SOS1 YEVPPPVPPRRR PXXPX(K/R) PXXPXR 25 FL [17] 
HCK Nef PVRPQVPLRPMT PXXPX(K/R) PXXP 91 SPR [72] 
FYN Nef PVRPQVPLRPMT PXXPX(K/R) PXXP 202 SPR [72] 

PI3K- 
p85a 

KRISPPTPKPRPPR (K/R)XXPXXP ------ 3 mM HSQC [73] 
PPRPLPVAPGSSKA (K/R)XXPXXP RXXPXXP 50 
PPRPTPVAPGSSKA (K/R)XXPXXP RXXPXXP 300 

P2L PPRPLPVAPGSSKT (K/R)XXPXXP ------ 50 NMR [20] 
28 CD 
16 ITC 

LCK Tip ATLDPGMPTPPLPPRPAN
LG 

PXXPX(K/R) ------ 16.80 FL [74] 

TSAD LLRPKPPIPAKPQLP PXXPX(K/R) ------ 69 mM HSQC [66] 
LLRPKPPIPAKPQLPPEVY
TIPVPRHR 

PXXPX(K/R) XPXPXX(R/K) 161 mM 

8  bPIX 
(ARH 
GEF7) 

Itch KPSRPPRPSRPPPPTPRR
PAS 

PXXXPR RPXPPXPR 1.59 ITC [33] 

PEDAGAGENRRVSGNNS
PSLSNGGFK 

PXXXPR K/RXXPXXPXK/R 1.44 ITC [60] 
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PSRPPRPSRPPPPTPRRP
ASVNGSPS 
ATSESDGSSTG 

PAK2 EETAPPVIAPRPDHTKSIY
TRSVI 

PXXXPR PXXXPR 1.05 ITC [34] 

ITSN1-2 Synthetic 
peptide 

WRDSSGYVMGPW Exceptional [W/F][R/W]xSx[A/
G][F/Y][L/V]xGP[
W/L] 

53 ITC [29] 

NCK1-2 N-WASP GPPPPPARGRGA PXXXPXR ------ 147 HSQC [64] 
VAVPPPPPNRMY PXXXPXR 199 

PLCG1 SOS1 AAPVPPPVPPRRRP PXXXPR ------ 0.20mM SPR [75] 
AADSPPAIPPRQPT PXXXPR 0.40mM 
AAESPPLLPPREPV PXXXPR 0.70mM 
AAIAGPPVPPRQST PXXXPR 0.28mM 

BAIAP2L1 
(IRTKS) 

EspFUR45 IPPAPNWPAPTPP PXXXP ------ 0.5 nM ITC [76] 

9 SORBS2-
1 

Synthetic 
peptide 

LRTGEAYLRYVD Exceptional XRXGXAYLXYVX 38 ITC [29] 

Synthetic 
peptide 

RLPLRPPLPHTS PXXPX(L/P) PXXPXXP 121 ITC [29] 

GRB2-1 C3G PPPALPPKKR PXXPX(K/R) PXXPXK 142 FL [15] 
SOS1 PPPVPPRRRR PXXPX(K/R) PXXPXR 3.5 FL 

VPPPVPPRRR PXXPX(K/R) PXXPPR 5.6 FL [77] 
PVPPPVPPRRRP PXXPX(K/R) PPVPPR 38.64 ITC [78] 
PVPPPVPPRRRP PXXPX(K/R) PX(V/L/I)PXR 39 ITC [79] 
DSPPAIPPRQPT 55 
ESPPLLPPREPV 117 
IAGPPVPPRQST 82 
YEVPPPVPPRRR PXXPX(K/R) PXXPXR 5 FL [17] 
PKPLPRFPKK PXXPX(K/R) PXPXPRXPKK(S

uggested core: 
PXXPXK) 

250 NMR [47] 

PVPPPVPPRRRP PXXPX(K/R) PXXPXR 37 NMR 
PSPHGTRRHLPSPP Exceptional RR 208 NMR 
APNSPRTPLTPPPAYS PXXPX(L/P) PXXPRXPXXP 280 NMR 

SH3GL2 
(Endophili
n-A1) 

Itch PEDAGAGENRRVSGNNS
PSLSNGGFK 
PSRPPRPSRPPPPTPRRP
ASVNGSPS 
ATSESDGSSTG 

PXXPX(K/R)  
+  
PXXPX(L/P) 

(K/R)XXPXXPX(K
/R) 

0.457 ITC [60] 

10 STAM2 UBPY TPMVNRENKPP RXX(K/R)P PX(V/I)(D/N)RXX
KP 

27 FL [52] 

NCK1-3 N-WASP VAVPPPPPNRMY PX(P/A)XXR ------ ∼1mM HSQC [64] 
1.NRMYPPPPPALP 
2.SAPSGPPPPPPSVL 
3.VAPPPPPPPPPPPG 
4.PGPPPPPGLPSD 

PPPPP ------ >>1 mM HSQC 

AMPH Dynamin-I PSRPNR PXXPX(K/R) PXRPXR(H)R(H) 0.19  g-radia-
tion 

[80] 

GRB2-2 SOS1 PVPPPVPPRRRP PX(P/A)XXR + 
PXXPX(K/R) 

PPVPPR 117 ITC [78] 

PVPPPVPPRRRP PX(P/A)XXR + 
PXXPX(K/R) 

PX(V/L/I)PXR 125 ITC [79] 

DSPPAIPPRQPT PXXPX(K/R) 1,396 
ESPPLLPPREPV PXXPX(K/R) 1.718 
IAGPPVPPRQST PXXPX(K/R) 1.318 
PVPPPVPPRRRP PX(P/A)XXR + 

PXXPX(K/R) 
PXXPXR 142 NMR [47] 

PKLPPKTYKREH PXXPX(K/R) PXXPXKXXKR 156 
SLP-76 PAPSIDRSTKPPL RXX(K/R)P PX3RX2KP 9.7 ITC [55] 
Gab2b IQPPPVNRNLKPDRK PX(P/A)XXR +  

RXX(K/R)P 
PX3RX2KP 17.4 ITC [48] 

GRAP2-2 SLP-76 PAPSIDRSTKPPL  RXX(K/R)P PX3RX2KP 0.181 ITC [55] 
APSIDRSTKPP  RXX(K/R)P PX3RX2KP 0.675 ITC 
PSIDRSTKP  RXX(K/R)P PX3RX2KP 30 ITC [57] 

BIN1 Tau SRTPSLPTPPTREPKKVA
VVRTPPKSPSSAK 

PX(P/A)XXR +  
PXXPX(K/R) 

PXPPXR and 
RXPPXXP 

44 NMR [81] 

STAC1 CaV1.1 
 

EDEPEIPLSPRPRP PXXPXXP(K/R) ------ 3.92 ITC 
 

[59] 
NVNEVKDPYPSADFPGDD
EEDEPEIPLSP 
RPRPLAELQLKEKAVPIPE 

PXXPXXP(K/R) 0.78 
STAC2 1.85 

EDEPEIPLSPRPRP PXXPXXP(K/R) 9.31 
CaV1.2 NENEDKSPYPNPETTGEE

DEEEPEMPVGP 
PXXPXXP(K/R) 19.3 
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RPRPLSELHLKEKAVPMP
E 

CD2AP-1 
(CMS) 

CD2 QKGPPLPRPRVQPKPPH
G 

PX(P/A)XXR  
 

PXXXPR 100 SPR [50, 
82] 

SH3KBP1-
1 (CIN85) 

1 The underlined residues in the second column represent motifs associated with the published consensus PRMs, while the residues highlighted in 
green represent the proposed consensus PRM identified in the current study. 
2 CD: Circular Dichroism Spectroscopy FL: fluorescence-based titrations; HSQC: Heteronuclear Single Quantum Coherence; ITC: Isothermal titration 
calorimetry; MST: microscale thermophoresis 
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Table S5. PRM classification and occurrence in SOS1 PRD. 
No. ID  Consensus 

sequences 
Ref. Peptides1 

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 RP1 RP2 
1 0X1 PPPP [83] - - - - - - + - - - - - 
2 0X2 XPPX [84] + - + + + + + + + + + + 
3 1X1 PXP [85] + - + - - + + + + - + + 
4 1X2 PXPXP [86] - - + - - - - - - - + - 
5 1X3 PPXPP [87] - - + + + - - - + - + + 
6 2X1 PXXDY [7] - - - - - - - - - - - - 
7 2X2 PXXP [62] + + + + + - + + + + + + 
8 2X3 PXXPX[KR] [88] - - + + + - - - + - + + 
9 2X4 [KR]XXPXXP [88] - - - - - - - + - - - - 
10 2X5 PXXPXXP [89] + - + - - - - - - - + - 
11 3X1 PXXXP [90] + - + + + + + - + + + + 
12 3X2 PXXXPXXXP [91] - - + + + - - - - - - - 
13 3XP PXXXPR [92] - - + + + - - - + - + + 
14 4XP PXXXXP [93] + - + + + - + - - - + - 
1 The amino acid sequences of the peptides are listed in Table S2. + Presence of consensus sequence in peptides; - Absence of consensus sequence 
in peptides. 
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Table S6. Dissociation constants (Kd)1 for the SH3-PRP interactions determined in this study. 
SH3 
Domains2,3 

Peptides4 
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 RP1 RP2 

ABI1 - 60.7 - 24.6 - - - - - - - - 
ABL2 - - - 125 - - 67.3 - - - 11 - 
ARHGAP12 - - 13.8 - - - 0.2 - - - 16.7 15.5 
ARHGEF30 - - - - - - 8.9 - - - - - 
BIN1 - - - - - - 12.0 - 47.0 - - 48.0 
CRK-1 - - 12.9 - - - 18.1 - - - - - 
DLG2 - - - - - - 58.5 - - - - - 
GRB2-1 - - 15.0 60 62 - - - - - 11.0 20.0 
GRB2-2 - - 12.0 20 35 - - - - - 3.4 12.9 
ITSN1-1 - - - 6.6 - - - - - - 39 11.0 
ITSN1-2 - - - - - - - - - - - - 
ITSN1-3 - - - - - - - - - - - - 
ITSN1-4 - - - - - - - - - - - - 
ITSN1-5 23.0 - - 12.0 - - - - - - - 23.0 
NCK1-1 - - - - - - - - - - - - 
NCK1-2 - - - - - - - - - - 2.0 1.0 
NCK1-3 - - - - - - - - 0.9 - 24.6 2.5 
NPHP1 - - - - - - - - - - - - 
RASA1 - - - - - - - - - - - - 
RIMBP3B-1 - 21.0 - - - - 15.0 - - - - - 
SH3GLB1 - - - - - - - - - - - - 
SH3PXD2A-1 - 44.0 18.0 - - - - - - - - 21.0 
SNX9 - - - - - - - - - - - - 
SORBS1-1 - - - - - - 13.2 - - - - - 
SRC - - 2.0 - - - 13.3 - - - - - 
1 The dissociation constants (Kd) were determined by analyzing the fluorescence polarization data (Figure S6) shown as bar charts in 
Figure 2B. The evaluated Kd values were categorized into different affinity levels: high affinity (0.1 to 1.0 µM; green), intermediate 
affinity (1.1 to 5.0 µM; blue), low affinity (5.1 to 25 µM; red), and very low affinity (26 to 125 µM; black). No binding is indicated by a 
dash (-). 
2 SH3DCPs with two or more SH3 domains are indicated by a dash followed by the SH3 domain number. 
3 Proteins in bold: Seven proteins did not bind to any of the 12 peptides that were tested under the conditions of this study. 
4 Amino acid sequences of the peptides are provided in Table S2. 
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Table S7. Proteins containing PRMs homologous to peptides 2-9 derived from the SOS1 PRD.1 

Abbreviation/Alias Protein Names Accession no. 
CCDC144A Coiled-coil domain-containing protein 144A XP_016880918.1 
DCAF1/VPRBP DDB1- and CUL4-associated factor 1/Vpr (HIV-1) binding protein (VPRBP) NP_001336097.1 
DLGAP1/2/4 Disks large-associated protein 1/2/4 NP_001385456.1, NP_001333739.1, NP_055717.2 
HMCN2 Hemicentin-2 XP_011516769.1 
IQSEC2   IQ motif and SEC7 domain-containing protein 2 NP_001104595.1 
MACF1 Microtubule-actin cross-linking factor 1 NP_001384402.1 
MAGED4 Melanoma antigen family D, 4 EAW62887.1 
NFATC2IP NFATC2-interacting protein NP_116204.3 
PI3KAP1 Phosphoinositide-3-kinase adaptor protein 1 NP_689522.2 
PLA2 Phospholipase A2 BAD92387.1 
SLX4/BTBD12 Structure-specific endonuclease subunit/ BTB (POZ) domain containing 12 NP_115820.2 
SSTR5 Somatostatin receptor subtype 5B ABE27002.1 
WRCH1/RHOU Wnt-responsive CDC42 homologue/RHO-related GTP-binding protein  NP_067028.1 
ZNF41 Zinc finger protein 41 NP_001311071.1 
ZNF74 Zinc finger protein 74 KAI2596768.1 
1 See Figure 4 for more details. 
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Figure S1. Evolutionary sequence-structure-function relationships of SH3 domains. A whole-sequence 
phylogenetic tree (tree #1) encompassing 298 human SH3 domains was constructed using the MEGA software 
(version 10.2.6). Using the structures and biochemical information of SH3 domains, presented in Tables S3 and S4, 
the interactions between PRMs and their corresponding SH3s are visually represented in the tree. The distinct 
preferences of SH3 domains for specific PRMs are represented by colored circles, each denoting a PRM preference, 
while the corresponding SH3 domains are highlighted in red. Interestingly, the PRMs exhibit clustering patterns 
that are inconsistent with established SH3 domain families. 
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Figure S2. Alignment of SH3 domain sequences. The multiple sequence alignment of the SH3 domains was 
generated using the BioEdit program by CLUSTALW. Amino acids that are either identical or similar are indicated 
by gray and green shading, respectively. Gaps are shown as dashed lines. 
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Figure S1. PRM-binding residues in human SH3 domains. The multiple sequence alignment of PRM-binding 
residues in SH3 domains is generated using ClustalW multiple alignments in BioEdit 7.2.5 software. Amino acids 
that are either identical or similar are shaded in gray and green, respectively. H-repeats indicate deleted parts of 
the SH3 domains.  
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Figure S2. Exploring evolutionary relationships of PRM-interacting residues in SH3 domains. To construct the 
phylogenetic tree (tree #2), we meticulously examined PRM-interacting residues derived from 298 human SH3 
domains, using the MEGA software (version 10.2.6). Using structural and biochemical data from SH3 domains 
(detailed in Tables S3 and S4), the graphical representation in the tree illustrates interactions between PRMs and 
their corresponding SH3s. Specific PRM preferences of SH3 domains are highlighted by colored circles, while the 
related SH3 domains are emphasized in red. Remarkably, the PRMs exhibit clustering patterns consistent with 
established SH3 domain families, allowing us to systematically categorize them into ten distinct families, each 
associated with specific PRMs, as shown below (Figure 1). 
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Figure S5. Analysis of SH3-PRM interaction specificity across different SH3 domain families within the human 
proteome. The top line illustrates the specificity of PRMs interacting with individual SH3 domain families 
represented by SH3 representatives from P1 to P10 and RP1 to RP2. The lower line delineates the specificity of the 
PRM motif within each family by evaluating structural and functional analyses of SH3 domains associated with 
PRMs as documented in published data (Tables S3 and S4). 
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Figure S6. Interactions of the SH3 domains with fluorescent PRPs measured by fluorescence polarization. 
Fluorescent peptides (0.2 µM) were titrated with increasing concentrations of the corresponding SH3 domains. 
GRB2-2W193K, defective in the binding of PRPs such as RP1, was used as a negative control as previously described 
[94]. The x-axis represents SH3 domain concentrations as GST fusion proteins in µM, while the y-axis represents 
fluorescence polarization. The equilibrium dissociation constants (Kd) for the respective measurements were 
determined by fitting the titration curves to a quadratic ligand-binding equation (solid lines). All Kd values are 
summarized in Figure 2B and Table S6. Error bars are derived from the fitting errors. 
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Figure S7. Sequence alignment of PRM-binding residues in representative SH3 domains interacting with 
specific PRPs. Conserved residues crucial for these interactions are highlighted. H-repeats indicate deleted 
portions of the SH3 domains. The proteins are also assigned to their respective families according to Figure 1. 
Residues in red (Set-1) and in blue (Set-2) are non-conserved residues and are the subjects of mutational analysis. 
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Figure S8. Mutational analysis of the SH3-fluorescent PRPs interactions using fluorescence polarization. 
Fluorescent peptides (0.2 µM) were titrated with increasing concentrations of the corresponding SH3 domain 
mutants (see Figure 3A and Table S1). The x-axis represents SH3 domain concentrations as GST fusion proteins in 
µM, while the y-axis represents fluorescence polarization. The equilibrium dissociation constants (Kd) for the 
respective measurements were determined by fitting the titration curves to a quadratic ligand-binding equation 
(solid lines). All Kd values are summarized in Figure 3B. Error bars are derived from the fitting errors. 
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Figure S9. Co-immunoprecipitation of NCK1 with SOS1 in CHO-K1 cells. Experimental replicates of co-
immunoprecipitation (co-IP) assays were conducted in CHO-K1 cells, co-transfected with HA-tagged SOS1 and 
Flag-tagged NCK1wt, NCK1DSH3-3, and NCK1Set-1. Co-IP was performed using anti-Flag beads to investigate potential 
interactions between NCK1 and SOS1 in the cellular context. The immunoblot analysis was performed using anti-
SOS1 (1:1000; #sc-256, Santa Cruz) and anti-Flag (#F742, Sigma) antibodies. All three replicates showed co-
immunoprecipitation of SOS1 with NCK1wt but not NCK1DSH3-3, or NCK1Set-1. 
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Figure S10. No co-immunoprecipitation of SOS1 with ARHGAP12 in CHO-K1 cells. Co-immunoprecipitation 
(co-IP) assay was conducted in CHO-K1 cells, co-transfected with HA-tagged SOS1 and Flag-tagged ARHGAP12wt, 
and ARHGAP12DSH3-3. Co-IP was performed using protein A beads to investigate potential interactions between 
ARHGAP12 and SOS1 in the cellular context. Lysates from these transfected cells were subjected to Co-IP using 
anti-Flag (1:50; #F3165, Sigma) and anti-IgG (1:50; # sc-2025, Santa Cruz) antibodies coupled to protein A beads. The 
immunoblot analysis was performed using anti-SOS1 (1:1000; #sc-256, Santa Cruz) and anti-Flag (#F742, Sigma) 
antibodies. immunoblot analysis using anti-SOS1 (1:1000; #sc-256, Santa Cruz) and anti-Flag (#F742, Sigma) 
antibodies revealed no interaction neither ARHGAP12wt nor ARHGAP12DSH3 with HA-SOS1. 
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Figure S11. SOS1 homologous PRM sequences found in other human proteins. BLAST searches associated with 
each SOS1 PRD peptide identified homologous sequences in other human proteins (See also Table S7 and Figure 
4). 
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