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Figure S1. The crystallographic dimer (PDB code 1WYX) is stabilized by the crystal contacts that
stimulate the formation of an additional two-stranded (labeled b5’) beta-sheet at the dimer
interface. The beta-sheet is stabilized by a network of four intra-main chain hydrogen bonds

(highlighted in yellow).
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Figure S2. Overlays of > N/IN HSQC spectra of the free the CAS SH3 domain with bound peptide
from PTP-PEST or Vinculin (black) and PTP-PEST (cyan) and Vinculin (green) chimeras.
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Figure S3. Relative chemical shift perturbations (CSP) of CAS SH3 induced by binding of A PTP-
PEST peptide and B Vinculin peptide. The values were calculated from changes in positions of
backbone amide resonances and divided by standard deviation. The distribution of induced
changes is similar for both peptides, corresponding to highly overlapping binding regions derived
from the structural data obtained for both complexes.
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Figure S4. Enrichment of negatively charged amino acids within CAS SH3 binding ligands. A
Multiple sequence alignment of eight high-affinity CAS SH3 binding sequences derived from
known six human CAS SH3 binding proteins using CLUSTAL W. B Prolonged high-affinity CAS SH3
binding motif derived from sequences belonging to known human CAS SH3 interacting proteins.
The x -axis shows the positions in relation to proline (position 0). The y-axis in the upper panel
shows the bits. The graphs show the amino acid preference near the proline. The height of the
letters is proportional to the frequency in the top eight protein sequences.
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CAS/P56945/9-60 —KALYD'VAES—PDELSFRKGDIMTVLEQDTledGWWLCSLH———GRQGIVPG L
HCLS1/P14317/434-482 —VAVYDYQGEG-SDELSFDPDDVITDIEMVDE 1—--GWWRGRCH—--GHFGLEFPANY|V
NCF2/P19878/246-294 —RVLFGEVPET-KEELQVMPGNIVEVLKKGND——--NWATVMFN—--GQKGLVPCNY|L
SH3D19/Q5HYK7/501-552 —VVLHDFPAEQ-VDDLNLTSGEIVYLLEKIDT---DWYRGNCR---NQIGIFPANYV
SH3D19/Q5HYK7/577-625 —VARFE[Y|IGEQ-KDELSFSEGEIIILKEYVNE---EWARGEVR---GRTGIFPLNEV
SH3D19/Q5HYK7/667-715 e-ALHS[FTAET-SDDLSFKRGDRIQILERLDS --DWCRGRLQOD——-REGIFPAVEV
SNX9/Q9Y5X1/6-57 —RVMYDFAAEPGNNELTVNEGEIITITNPDVG-—1gGWLEGRNIK--GERGLVPTOYV
SH3GL1/Q99961/312-360 —-KALYDFEPEN-DGELGFHEGDVITLTNQIDE—--NWYEGMLD---GQSGFFPLSYV
CAP/Q9BX66/873-923 —IAKFNENGET-QVEMSFRKGERITLLRQVDE---NWYEGRIPGT-SRQGIFPITYV
VINEXIN/060504/460-510 —-VAQYTFKGRPL-EVELSFRKGEHICLIRKVNE---NWYEGRITGT-GRQGIFPASYV
SORBS2/094875/944-994 —IAKYNENADT-NVELSLRKGDRVILLKRVDQ---NWYEGKIPGT-NRQGIFPVIYV
ASAP1/Q9ULH1/1073-1124 k-TIYDCQADN-DDELTFIEGEVIIVTGEEDQ—--EWWIGHIEGQPERKGVEFPVSEV
ABI1/Q8IZP0/452-500 —VATYDYTKBK-DDELSFMEGATIIYVIKKNDD—H-GWYEGVCNR---VTGLFPGNYV

Figure S5. Alignment of human SH3 domains that are likely to bind a centrally located lysine in
the ligand. Numbers indicate the primary amino acid sequence of the CAS SH3 domain. The
alignment includes 13 unique SH3 domains from 11 proteins that include either Glu (yellow
column) or Asp (green column) at the position equivalent to Glul7 in CAS protein and a
conserved Glu that corresponds to CAS Glu21 (orange column). Unigue sequence features of
CAS, namely Asn14, Leu40 and Arg59, are also highlighted. Amino acids in small letters indicate
positions in the alignment that are occupied in a small proportion of sequences.



Prot. name Sequence Interaction with
SH3 p130Cas
C150Rf62 A, PPKPPRL ?
C10Rf168 P,,,PPKPSRP ?
CEP2 A, .PPKPPRL ?
DOK?7 P,,,PPKPLRP ?
FBN2 P,,PPKPPRP ?
GLIS2 P,;,PPKPPLP ?
MICAL1 P,,,PPKPPRS Known
PKN3 P, PPKPPRL ?
PRAM1 P.,,PAKPPLP ?
FAK A,,,PPKPSRP Known
PYK2 P,,,PPKPSRP Known
PTP-PEST | P,,,PPKPPRT Known
C3G A,,,PPKPPLP Known
SETD5 P.,PAKPSRP ?
Vinculin By PPKPPLP Known
WNK1 A5 PSKPPLT ?

Figure S6. Potential CAS/BCAR1 interaction partners. A Table of known and predicted CAS SH3
interacting proteins based on CAS SH3 binding motif. Six have already been shown to bind CAS.
In proteins highlighted by gray boxes, we were able to find connections to the signaling
processes involving CAS. B Signaling network of proteins that are important for acetylcholine
receptor clustering in skeletal muscle with added CAS. The red line represents the new CAS-
DOK7 interaction. C Signaling network of proteins implicated in regulation of kidney function.
The red line represents the new CAS-GLIS2 interaction. Crosstalk is illustrated with STRING 10
(http://version 10.string-db.org/). Line thickness indicates the strength of data support, a red
line represents a newly verified interaction.



http://version_10.string-db.org/

CAS SH3
Amino acid sequence after thrombin cleavage:

GSMKYLNVLAKALYDNVAESPDELSFRKGDIMTVLERDTQGLDGWWLCSLHGRQGIVPGNRLKILVGMYDKKPAGEEFIVTD

CAS SH3 Vinculin

Amino acid sequence after thrombin cleavage:
GSMKYLNVLAKALYDNVAESPDELSFRKGDIMTVLERDTQGLDGWWLCSLHGRQGIVPGNRLKILVGMYDKKPAGSGGSGS
GLTDELAPPKPPLPEGEV

CAS SH3 PTP-PEST

Amino acid sequence after thrombin cleavage:
GSMKYLNVLAKALYDNVAESPDELSFRKGDIMTVLERDTQGLDGWWLCSLHGRQGIVPGNRLKILVGMYDKKPAGSGGSGS
GSEKQDSPPPKPPRTRSCL

Figure S7. Primary sequences of the CAS SH3 domain chimeras. The first two amino acids (GS)
are residuals from the thrombin cleavage site. Blue indicates the extended sequence from
cloning vector ended by introduction of a stop codon from EcoRl restriction site. Red represents
the inserted sequence of the linker. Sequences from the ligands are underlined.



Supplementary table 1. NMR restraints and structural statistics

SH3 PTP-PEST Vinculin
Non-redundant distance and angle
constrains
Total number of NOE constraints 1165 1998 2483
Short-range NOEs
Intra-residue (i = j) 208 426 494
Sequential (Ji-j|=1) 305 468 585
2/)Ied|um-range NOEs(1<|i-j|< 122 183 267
Long-range NOEs (| i-j|>5) 530 921 1137
Torsion angles 100 80 88
Hydrogen bond restrains - - -
;Fc?rtlzirg?rwsber of restricting 1265 2078 2571
Residual constraint violations
Distance violations per structure
01-02A 3.45 9.25 8.40
02-05A 2.22 3.65 3.80
>05A 0 0 0
{:g?].ss{rgifn(tiistance violation per 0.02 A 0.02 A 0.02 A
Maximum distance violation 0.50 A 0.50 A 0.50 A
Dihedral angle violations per
structure
1-10° 2.33 1.23 0.9
>10° 0 0 0
2£§fr§:n?ihedral violations per 051 ° 0.46 ° 0.31°
Maximum dihedral angle violation 5.00 ° 5.00° 4.90°
Ramachandran plot summary from
Procheck
Most favoured regions 96.4% 92.3% 93.1%
Additionally allowed regions 3.6% 7.5% 6.7%
Generously allowed regions 0.0% 0.1% 0.1%
Disallowed regions 0.0% 0.0% 0.0%
r.m.s.d. to the mean structure ordered! res?élues ordered?! res?(!llues ordered! res?(!llues
All backbone atoms 03A 6.7 A 03A 27A 02A 24 A
All heavy atoms 09A 6.9 A 0.7 A 3.0A 05A 2.6 A

! Residues with sum of phi and psi order parameters > 1.8



Numbering from  CAS SH3-(PTP-PEST) o1 pest 02 pest o3pesT oapest 05 pesT est 07 pesT 08 pesT 09 pesT 10 pesT 11 pes 12 pest 13 pest 10 pest 15 pest 16 pesT 17 pest 18 pes 19 pes 20 pesT 21 pest 2 pest 23 pesT 2 pesT 25 pesT 26 pest 27 pest 28 pest 29 pest 30 pest 31 pe 32 pes 33 pest 30 pest 35 pest 36 pesT 37 pest 38 pesT 39 pesT ao pest
Toer 1070l 85n | B5h=buried of ccessblesurfacearea  UNIPROT: X2 UNIPROT Intrface residue BSA G /0C
. pest T s 500 500 500 000 700 0.00 700 700 700 700 700 700 700 000 000 000 000 500 00 00 00 500 500 700 700 700 700 700 700 700 700 000 000 000 000 000 000 00
[ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 a.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
mam 2 se 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W 3 s 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b s 000 000 000 0.00 0.0 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 000 000
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S pnr 000 000 000 0.00 000 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
T 6 s Tom | 0w | oo 0.00 000 o 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 "~ ow 000 000 0w 000 000 o 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000
Tz T2 0.00 0.00 0.00 0.00 0.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 T s 000 000 000 0.00 0.0 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
nania 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00 a.00 a.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vaits 5 e 000 000 000 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
w17 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 en 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
Prots 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2520 Asp20 0 aen 000 000 000 0.00 0.0 0.00 000 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 000 000
Guz Gz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
w2 0 wns o0 0w om0 00 om0 oo om om om om oo oo 00 00 00 00 o0 o0 o0 o0 o0 o0 om0 om0 om0 0w 0w 0w om om o0m oo 0o 00 00 00 or2| o0 o0 o000
ainzs o 0.00 0.00 0.00 0.00 0.00 o0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00
Gyas 2 e s5a7 [l | 4022 1l | 5281 il 56.08 ]I 723 Il | 4680 1Nl TN AT 822 1l 027 Il | 5308 1l 44.96 1| 56.97 [l] 67.78 il 4468 |l 6550 (il 9.39 Il 6374 Il 420 li| 408 1) &7.29 11l 3.50 111l 5183 11| 248 1] 84.26 1| 4879 I 75.85 1l 487 1111 7572 11l 7.23 1ll| 72.58 11l 7584 11| 4857 1l 43,03 11 61.48 111 7648 111l 65.63 11l 4.84 11l .94 11|
Leudo  teuto o5 012 o.s 0.07 110 0.1 0.8 073 0.7 0.7 0.0 0.ca 076 0.9 0.6 0.1 a0 0.1 0.57 0.6 100 100 0.1 o o5 2 118 112 115 100 110 1.0 0.73 0.6 0.6 X 1 0.5 0.6
v B s stao |z | ses 1084 1| 292 1l (] 159 | 72101 1231 11 3111 896 || 480 | 53| 238 | 1093 1| 184 | a0 | 1856 II 272 |1l 4893 [N | 2420 1) 26.97 | 000 31.43 1| 15.10 1l 1626 Il as07 i 2087 11l 16.45 | 4818 | 576 11 1248 2087 11l 41| 311 a3 i | 326 1 1078 1| 589 |
ane2 o5z 0.3 o1 o 0.0 o3 0 0.0 -0.08 0.07 0.03 019 000 -0.00 0.0 s 0.0z 0.7 08 0.1 017 0.2 0.z 0.00 030 003 0.2 -0.26 21 0.2 .6 .20 0.2 0.0z 0.0 0.7 0.0z 020 013
TEis T3 1 e 895 1IN 761 1N |17 | a7 957 il 6.8 11l 7.61 11l 896 il 1241 111 749 11l 921 1l .81 1l 292 1| 7.00 11 749 11 1251 11l 872 il 323 ) 1.90 || 450 (Il 590 1l 197 11 21.84 11l 823 il 7.72 1l 7.00 11l 601 [l 799 100N |09 1N 896 11l 565 11l 981 1NN 1648 I EECN] 7.98 1l 749 QN[ 835 810 il 1035 1l
Tods Trpas o.15 013 o1 014 .16 .12 - 0.1 015 -0.21 .13 3 017 -0.00 -0 013 0.2 015 0.09 -0.02 0.0 - 0.02 0.3 01 .29 .12 .10 o -0.15 -0.15 ! .17 0.2 0.0 014 - 0.1 0.1 017
esa 5 380 | 74| 233 | a4 916 | 4| 355 | 42| 260 | 208 | 396 | 283 | 1082 | 625 | 331 | 677 | 59 | 1081 | 10.46 | 36.44 11| 466 | 800 | 098 | 319 | 785 | 811 | 539 | 110 | 5481 3178 11 419 | 272 929 | 677 | 32.50 11l 613 | 422 | 840 |
Prose 000 o.02 0.03 ~0.05 o 0.05 - ~0.04 ~0.05 o3 ~0.02 ~0.05 ~0.03 0.2 0.0 0.0 -0.08 0.0 012 01 0.28 ~0.05 -0.05 ~0.01 0.04 ~0.07 ~0.07 0.03 0.01 ~0.06 0.45 ~0.05 0.1 ~0.03 ~0.02 ~0.08 0.36 0.0 0.0 0.0
oS 6 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
s asnss 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00 0.00
iy 7 Gers 3866 (Il | 3755 | 380611 125 | 062 | 4187 11 1623 1| 1809 11 3072 1| 114 11 2637 1| 25.96 1| 2030 || 1334 | 18.83 1| 41.05 11 455 | 10.84 | .14 | 273 1l 839 | 23 1| 2698 1| 000 3312 1l 3306 1| 17.89 1| 2065 1| 227 1| 314 11 2.33 1| 4385 11 18.43 11 3240 1| 2086 1| 4511 11 3148 1| 26.14 1| 4647 11 135 |
18 s 1049 [l | 2626 Il | 2428 10 | 1786 i 17.24 111 2085 | 30.23 111 2358 il 28.79 il 2342 il 2864 111 1460 (1| 2205 il 28.27 il 2584 il 727 (il 2753 il 2007 11 36.95 111l 1388 |1 796 11 2335 il 4757 i 3313 11 17.03 i 135 1 7.73 11 20.77 11 3369 I 1656 (1l 2451 1l 23,93 I 26.13 111 1221 | 1954 Il 07 26.11 11l 17.06 1l 2267 Il 48|
1 en | 0® | ow 033 | 0.00 oo 0.00 000 T Y} 0.0 033 | T o o0 | oo 0.00 000 000 000 | s 000 | o [T om0 [T oo 000 000 000 000 T B A 0.0 0.00 0.00 0.00 0.00 0.00 BT R ) o0 | o 000
B apm 000 000 | 1830 Il 2480 |l 856 || 000 7| 16.29 11 285 | 0.00 1814 (1| 0.00 1327 11 000 000 503 | 268 | 1722 )1 590 || 000 000 1498 |1 000 10.43 1| 926 || 000 000 1042 || 17.88 11 0.00 2023 11 o6t | 435 | 0.00 0.00 000 000 000 000 675 |
0.00 0.00 010 .28 0.0 0.00 0.02 o.01 0.02 0.0 -0.09 0.00 -0.10 0.00 0.00 -0.06 0.00 ~0.05 0.08 0.00 0.00 ~0.05 0.00 012 0.14 0.00 0.00 0.02 ~0.08 0.00 ~0.05 -0.01 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.1
2 gun 1279 [ | 784 1| 131 | 983 i 25.82 I 666 11l 19.68 101 | 15.38 Il 1884 111 9.08 11l 878 LN | 1486 | 1224 11 2227 17,01 111 490 {11 2489 (Il | 1210 (111 16.84 [N | 2431 (| 2340 i | 1023 il 18.25 [l 861 1l 152 11l .86 il .44 11 7.7 i 1003 il 722 0000|1242 | o34 i | 258 w1075 i 1638 | 1121 il 1397 1l 1965 11l 764 111 | 2880 111
o 4 0.16 0.1 o 0.1 0.01 0.1 0.14 0.10 .12 0.10 .12 0.0 0.05 0.0 0.10 E 0.16 0.0 0.2 -0.05 -0.02 E o o 016 ~0.08 0.08 0.06 ~0.06 0.14 0.1 0.13 0.09 0.10 0.08 0.00 0.13 0.17
prsest 2w 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 000 000
6w e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
s s K B e 000 000 000 0.00 0.0 000 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000
soE 4 m a 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 3 D |ws # pers 000 000 000 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000
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(CASSH3}PTP-PEST structure number 01 pesT 02 pesT 03 pesT 04 pEST 05 pEST 06_PEST 07_pesT 08 pEST 09 pEST 10_pesT. 11_pesT 12 pesT. 13 pesT 14 pEST 15 PEST 16 PEST 17_pEST 18 pEST 19_PEST 20 pesT 21 pest 22 pest 23 pest 24 pesT 25 pEST 26 pEST 27 pEsT 28 pEST 29 pEST 30 pEST 31 pesT 32 pest 33 pest 34_pEST 35 pEST 36 PEST 37 pEST 38 PEST 39 PEST 40_pEST
Position Interface residue BSAV/ 0IG /H5DC
s 000 ] T 000 000 000 000 000 2638 000 000 000 000 000 000 8273 1 0.00 000 795210 000 TEZ T 2707 7266 11 TATT 569 T 000 BT 821 EoSra) 638 T AL 000 05T 000 3047 T 000 000 0.00
0.00 0.00 0.21 0.00 00 0.00 0.00 00 0.23 .00 0.00 0.00 0.00 0.00 0.00 -0.59 0.00 .00 -0.27 0.00 0.04 -0.03 3 11 -0.05 .00 .30 -0.30 -0.21 -0.07 -0.02 .00 -0.08 0.00 -0.31 0.00 0.00 0.00
s Lysss 000 000 000 000 000 000 000 000 1378 | 000 000 000 820 | 000 000 0.00 647 | 000 2014 || 000 429 | 000 453 | 000 049 | 80.20 I 047 | 000 4062 || 945 | 3169 | 000 084 | 000 4498 || 000 000 0.00
0 0.00 0.00 .00 0.00 0.00 .00 0.14 .00 0.00 0.00 -0.07 0.00 0.00 0.00 0.10 0.00 -0.10 0.00 -0.05 0.00 0.07 .00 -0.01 0.15 .00 0.00 0.65 -0.11 0.46 .00 0.01 0.00 0.48 0.00 0.00 0.00
a . 3099 || 000 810 | 0.00 0.00 0.00 000 000 000 4.08 | 000 000 000 0.00 0.00 1054 | 0.00 1289 | 54.45 | 031 | 1831 | 000 867 | 0.00 196 | 61.40 Il 0.00 000 31.38 | 2559 || 000 000 000 000 75.21 il 0.00 3548 || 0.00
-0.41 0.00 00 0.00 0.00 0.00 .00 0.00 -0.05 0.00 0.00 0.00 0.00 0.00 -0.12 0.00 -0.20 0.37 0.01 -0.25 0.00 0.13 00 -0.03 -0.38 0.00 0.00 0.18 0.20 0.00 0.00 0.00 0.00 -0.45 0.00 -0.47 0.00
a3 s 87 099 | 615 | X 64.23 || 000 000 817 | 000 000 209 | 441 000 862 | 16.13 || 000 2116 | 761 | 2074 || 38.10 i 635 | 68.37 il 6360 [l 037 | 75,60 [l 3355 || 355 | 000 65.86 [l 59.36 [l 58.92 | 5149 I 2488 || 392 | 000 16.92 | 5362 [l 3414 || 10.80 | 0.00
-0.01 1 -0.12 -0.23 0.00 0.00 -0.07 00 00 -0.02 -0.05 0 -0.10 -0.06 0.00 0.3 -0.09 -0.35 -0.04 0.09 -0.32 -0.25 0 0.1 33 -0.04 0.00 0.36 -0.20 -0.21 -0.10 0.25 -0.04 0.00 -0.16 -0.31 -0.04 -0.12 00
2 Serss 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 | 802 |
-0.00 -0.01 -0.00 0.00 011 0.01 0.00 -0.10 0.01 0.01 0.01 0.00 0.00 0.01 -0.05 0.00 0.00 0.00 -0.03 -0.03 0.01 -0.08 -0.08 0.00 -0.08 -0.02 .01 0.00 -0.10 -0.07 -0.08 012 -0.08 -0.02 0.01 -0.01 -0.06 o.01 -0.03 0.00
E PRO 89 73.27 1 59.90 il 65.03 [l 84.52 I 4977 T 61.58 il G171 S2.24 1 61.24 il 5215 1l S5.42 i 67.08 [l 62.55 [l 63.20 [l 5163 i 65.43 il 4104 72.08 il 72.40 il 59.50 il 61.05 il 56.25 il ST.57 1l 3288 I 60.43 il 54.33 1 68.47 [l S3.72 il 59.97 Il 58.25 il 48.95 1l 3182 il 58.97 Il 58.40 Il 61.92 [l 59.82 Il 55.10 i 56.46 (Il 67.29 il 65.03 il
0.71 0.71 1 71 0.71 2 0.7 0.71 7 0.71 7 71 71 .71 71 0.71 0. 0.71 0.71 7 7 7 7 0.71 0.71 71 .71 0. 0.7 0.71 0.71 1 7 7 71 0.71 71 0.7 .7 0.7
0 PRO 90 78.78 Il 65.75 il 68.39 [l 51.39 il 76.60 [l 63.52 il 77.30 il 79.70 [illl 79.48 [l 66.62 il 7051 il 6366 [l 85.00 il 82.11 [l 7871 [l 79.19 [illl 76.53 Il 68.22 Il 81.68 il 7259 il 81.82 il 76.12 il 76.47 il 69.40 [l 69.39 il 66.48 |l 7043 il 65.00 [l 76.46 il 7221 il 81.84 [l 80.36 [l 7712 il 74.85 |l 62.35 il 78.66 Il 78.19 [l 81.00 [l 78.82 il 84.45 |l
0.91 .63 .70 0.46 0.93 ) 0.84 0.9 0.87 .20 0.73 .61 0.96 .96 .93 0.87 02 0.68 0.9 .8 K .03 0.87 .o 0.85 92 75 68 0.91 .86 .97 0.9 o1 .01 .64 0.50 o5 0.90 9 0.97
1 RO 91 19.96 | 14.36 | 1442 | 1051 | 1594 || 1277 | 2588 || 27 | 26.33 | 1447 | 27.13 I 1467 | 2621 | 1885 || 2280 | 2662 || 2090 | 2024 | 2512 | 17.31 | 17.69 | 1417 | 2481 | 19.24 | 1967 || 2160 | 175 | 1490 || 2382 | 1551 | 2588 | 2442 ) 19.90 | 1750 | 1232 | 2374 | 2352 | 1623 || 2422 | 2048 |
-0.05 -0.10 07 -0.07 .09 -0.08 -0.05 -0.06 -0.04 13 -0.05 -0.09 -0.03 -0.12 -0.08 .08 -0.08 -0.08 -0.05 -0.08 -0.07 -0.09 -0.01 -0.10 -0.08 15 -0.07 -0.08 0.06 -0.07 -0.02 -0.03 -0.11 -0.15 -0.07 -0.04 -0.06 -0.03 -0.08 -0.02
2 Lvs 92 105.60 Il 102.15 il 95.91 il 119.63 il 102.59 il 106.99 [l 107.21 il 125.42 il 121.16 il 102.34 [l 125147 il 105.71 1l 129.08 il 109.15 il 96.58 il 115.57 il 101.64 il 121.63 il 120.44 il 114.60 Il 112.63 il 130.91 il 97.43 Il 68.23 il 107.70 il 64.95 [l 118.00 [l 135.39 [l 126.45 Il 119.13 il 1772 il 103.25 il 110.98 [l 98.64 il 104.90 il 112.32 il 100.59 [l 107.24 il 105.08 [l 95.44 il
-0.57 -0.33 -0.51 -0.65 -0.15 -0.36 -0.58 -0.53 -0.60 -0.52 -0.64 -0.40 -0.50 -0.37 -0.54 -0.72 -0.35 -0.63 -0.57 -0.51 -0.56 -0.43 -0.69 1.08 -0.52 -0.43 -0.55 -0.40 -0.63 -0.47 -0.73 -0.55 -0.63 -0.52 -0.22 -0.61 -0.52 -0.45 -0.54 -0.35
3 PRO 93 74.22 i 79.26 il 77.69 i 84.17 i 81.07 [l 84.88 [l 89.97 [l 8257 il 81.51 il 81.19 il 79.14 i 84.65 il 82.90 i 86.20 il 76.06 il 74.39 [l 82.01 [l 8374 [l 78.02 il 85.15 il 7811 i 85.39 il 81.04 il 83.22 i 79.28 il 76.23 il 81.87 [l 8311 [ 85.72 il 91.74 il 76.70 [l 83.01 il 86.80 il 81.65 il 85.93 i 82.02 il 78.74 fil 78.90 [l 79.42 [l 80.68 [l
114 1.18 1.20 1.28 1.21 1.30 134 1.24 120 1.26 114 1.28 1.22 1.29 1.14 112 121 1.26 1.17 1.32 1.20 1.27 1.25 1.7 1.22 113 119 121 1.24 1.39 114 1.23 130 1.22 1.28 1.27 117 1.22 1.18 1.19
4 oR0 24 2012 || 1560 | 2072 | 2526 || 18.94 || 3050 || 1955 || 229 || 1421 | 2743 ) 1584 | 2425 || 19.07 | 2683 I 1386 || 1485 || 1755 || 2032 || 1960 | 28.43 | 2824 ) 2005 ) 2175 i 218 | 1955 || 411 | 15.04 || 1166 | 12,06 | 19.49 | 1581 | 1654 | 19.48 16.05 | 2129 | 2674 || 1654 || 3033 || 1441 || 242 ||
-0.14 -0.16 -0.11 -0.06 -0.16 -0.06 -0.13 -0.14 -0.14 -0.01 -0.17 -0.08 -0.15 -0.11 -0.16 -0.12 -0.15 -0.10 -0.16 -0.03 -0.06 -0.05 -0.12 -0.07 -0.13 -0.16 -0.14 -0.13 -0.13 0.00 -0.16 -0.17 -0.16 -0.12 -0.12 -0.07 -0.17 -0.03 -0.16 -0.09
B ARG 95 11041 1 130.29 ||l 112.08 ||l 119.81 (|l 148.53 il 12041 |l 118.56 il 147.07 i 140.16 il 101.80 il 154.14 (i 115.38 1l 150.74 (|l 117.68 il 133.05 (il 83.34 il 128.65 il 123.29 il 119.40 il 94.62 il 7261 Ml 141.45 1l 105.20 il 118.35 [l 123.07 1l 140.45 il 107.51 il 145.27 il 1421 Jill 109.86 [l 127.18 [l 134.81 (il 140.84 1l 139.73 1l 112.92 il 116.54 (il 130.73 il 98.62 |l 135.80 [l 102.23 il
-0.33 1.4 1.3 -0.08 -0.10 -0.77 -0.43 .02 -0.77 -0.40 -1.04 0.17 -0.44 15 -0.12 -0.97 -0.35 -0.10 0.41 -1.06 -0.29 -0.56 -7 0.10 -1.63 -0.13 -0.68 -0.38 -1.20 -0.52 0.06 -0.53 -0.28 0.13 -0.15 3
6 THRE6 2883 || 4452 )| 167 | 084 | 7.05 | 2413 | 050 | 56.57 il 067 | 4548 il 067 | 000 201 | 2534 | 5.08 | 54.93 [l 0.00 4680 [l| 084 | 083 | 36.39 | 4871 Il 3091 || 1817 | 16.06 || 2059 || 53.73 [l 34.55 || 115 | 000 16.56 | 583 | 2678 I 246 | 27.69 i 000 0.00
0.51 0.03 0.0 0.02 .03 0.01 &8 01 0.45 0.01 .00 0 0.23 0.05 0.53 .00 0.49 0.01 .01 0.21 0.52 2 0,10 0.26 0.22 .28 0.36 .01 0.00 .26 .06 0.1 .01 0.27 90 0.00
7 o 97 T 2501 1 2576 1 w72 5364 1T 5468 1 T00 T 5084 11 000 5718 11 ESXCh] 6500 M 7571 7855 MM 27 52.76 1 000 EXEN] 6381 1N 000 000 2047 11 5351 0.00 000 208 T 728 | 7865 1 7866 11 000 6586 11 0.00 7265 1M 203 1 3048 3769 1
111 0.19 0.20 0.63 -0.99 -0.94 .02 -1.06 00 -0.26 -0.27 0.21 -0.17 -0.21 0.03 17 00 0.00 .40 0.00 0.00 -1.06 0.09 0.00 0.00 0.19 -0.27 0.11 -0.25 00 -0.18 0.00 -0 -0.08 -0.65 -0.11
s St o8 000 000 0.00 0.00 0.00 000 000 000 000 000 000 000 000 218 | 0.00 0.00 000 000 000 000 000 000 3208 il 000 000 636 | 000 000 000 000 000 000 000 000 000 0.00
0.00 0.00 .00 0.00 0.00 0.00 00 0.00 .00 0.00 0.00 0.00 0.00 -0.02 0.00 0.00 -00 0.00 .00 0.00 0.00 0.00 3 0.00 0.00 .00 -0.05 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
s o599 000 000 0.00 0.00 0.00 000 000 000 000 000 000 000 445 | 553 | 0.00 0.00 000 000 000 000 000 000 000 000 0.00 0.00 3923 I 000 000 000 000 000 000 000 0.00 0.00 0.00
0.00 0.00 0.00 0 .00 0.00 0.00 0.00 .00 0.00 .00 0.00 0.00 0.00 0.18 0.05 0.00 0.00 .00 0.00 .00 0.00 0.00 0.00 0 0 0.00 .00 1.16 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
10 100 0.00 000 000 099 | 0.00 0.00 0.00 000 000 000 000 1952 | 000 000 000 0.00 0.00 209 | 000 000 000 000 000 000 268 | 000 0.00 0.00 000 000 000 000 000 000 14.48 | 000 0.00 0.00 0.00
0.00 0.00 0.00 0.02 0 0.00 0.00 0.00 00 0.00 00 0.31 0.00 0.00 0.00 0.00 0.00 0.03 00 0.00 00 0.00 0.00 0.00 0.04 0.00 0.00 00 0.00 0.00 0.00 0.00 00 0.00 0.23 0.00 0.00 0.00 0.00
pEST
6 327 E | per 10% of 65A | 85A = burried of accessible surface area
s 328 K -
SDE 4 329 a I-1
3 30 D Hs -1
2 3 s -1
1 332 P LRI
o 333 P |
1o P |n
core 2 35 K us
3 336 P
4 337 P
s 338 R
6 339 T
7 380 R K
soE 8 31 s
9 32
10 343 L

Supplementary table S3. Interface analysis of CAS SH3-PTP-PEST (ligand part)
Hydrogen bonds and nonpolar contacts between Cas SH3 and its ligands were analyzed with PISA with default settings. Prior to analysis, the linker sequence (residues 75-82) was removed from the chimeric

proteins. Solvent accessible residues are colored yellow and inaccessible residues are blue. AiG represents free energy of dissociation (solvation energy effect, kcal/mol). BSA means Buried Surface Area (A%) and
is displayed with bars, one bar per 10%. HSDCindicates residues that contain the across-interface hydrogen bond, salt bridge, or disulfide bond atoms. The corresponding table cells have a brown background and
contain letter H fora hydrogen bond, § for a salt bridge, and HS for a combination of hydrogen bond and salt bridge
http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html




## UNIPROT
1 Lys26
2

3 Arg25
4

5

6

.

8 Arg25s
9 Aspl3
10 Aspl3
11 Aspl3
12

13 Aspl3
14 Lys26
15 Lys26
16

17 Tyri2
18 Arg59
19 Args59
20 Asn58
21 Asn58
22 Glul7
23

24 valls
26 Glu2l
27

28 Asnl4
29 Gluzl
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31
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33 Glul7
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36
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38 sSerls
39

40 Asp20
41
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43

44 Asp20
45 G1y39
46

47 G1n3s
48 Aspdl
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50
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## UNIPROT
1 Lys26
2

3 Arg25
4

5

6

7 Aspl3
8 Lys26
9

10 Glu2l
11

12 Glul?
13

14 Glu2l
15

16 Glu2l
17

18

19

20 Glul7
21 Glul7
22

23

24

25 Asp20
26

27

28

29 Asp20
30 Aspdl
31

32

h

)

Hvdrogen bonds (Interface) XML Structure ( | SDE | Pocket 51| Pocket 52| Pocket 53| SDE (ext.

CAS SH3 PTP-PEST 1 2 3 45 6 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 S3)
A:LYS 28[ NZ ] B:GLU 84[ OEl] -6 X X
A:LYS 28[ Nz ] B:GLU 84[ OE2] -6 Ly526
A:ARG 27[ NH1] B:GLU 84[ OEl] -6 X
A:ARG 27[ NH1] B:GLU 84[ OE2] -6 Arg25
A:ARG 27[ NH2] B:GLU 84[ OE2] .g X
A:ARG 27[ HE ] B:GLU 84[ O 1 .6 X
A:ARG 27[ NH2] B:GLU 84[ 0 ] .6 X Arg23
A:ARG 27[ NH2] B:LYS 85[0 ] .5 Arg25
A:ASP 15[ OD1] B:LYS 85[ NZ ] -5 Aspl3
A:ASP 15[ OD1] B:LYS 85[ Nz ] .5 X Asp13
A:ASP 15[ OD2] B:GLN 86[ H ] .4 X
A:ASP 15[ OD1] B:GLN 86[ H ] -4 X Aspl3
A:ASP 15[ OD1] B:GLN 86 NE2] .4 X Asp13
A:LYS 28[ NZ ] B:GLN 86[ OEl] .4 X Lys26
A:LYS 28[ Nz ] B:ASP 87[ OD1] -3 X X X X X X
A:LYS 28[ NZ ] B:ASP 87[ OD2] .3 X X X Lys26
A:TYR 14[ HH ] B:ASP 87[ OD2] .3 X Tyr12 Tyrl2
A:ARG 61[ NH2] B:PRO 90[ O ] 0 Arg59 Arg59
A:ARG 61[ HE ] B:PRO 90[ O | 0 Arg59 Arg59
A:ASN  60[ ND2] B:PRO 90[ O | 0 Asn58 Asn58
A:ASN 60[ ND2] B:PRO 91[ O ] 1 Asn58 Asn58
A:GLU 19[ OE1l] B:LYS 92[ NZ ] 2 Glul7 Glul7
A:GLU 19[ OE2] B:LYS 92[ NZ ] 2 Glul7 Glul7
A:VAL 17[ O ] B:LYS 92[ NZ ] 2 Vall5
A:GLU 23[ OEl] B:LYS 92[ NZ ] 2 Glu21 Glu21
A:GLU 23[ OE2] B:LYS 92[ Nz ] 2 Glu21 Glu21
A:ASN 16[ OD1] B:LYS 92[ NZ ] 2 Asnl4
A:GLU 23[ OEl] B:ARG 95[ NH1] 5] X X X X X X
A:GLU 23[ OE1] B:ARG 95 NH2] 5 X X X
A:GLU 23[ OE2] B:ARG 95[ NH1] | 5 X X X X X X X Glu21 Glu21
A:GLU 23[ OE2] B:ARG 95 NH2] 5 X X X
A:GLU 19[ OE1] B:ARG 95[ NH1] 5 X X X
A:GLU 19[ OE1l] B:ARG 95[ NH2] 5 X X X X X
A:GLU 19[ OE2] B:ARG 95[ NH1] 5] x X Glu17 Glu17
A:GLU 19[ OE2] B:ARG 95 NH2] 5| x X
A:SER 20[ 0G ] B:ARG 95 HE ] 5 Serl8
A:SER 20[ OG ] B:ARG 95[ NH1] 5] X X X X X X X X Serl8
A:SER 20[ OG ] B:ARG 95 NH2] 5 X X X
A:ASP  22[ OD1] B:ARG 95[ NH1] 5 X X
A:ASP  22[ OD1] B:ARG 95 NH2] 5 X X X X
A:ASP  22[ OD2] B:ARG 95 NH1] 5 Asp20 Asp20
A:ASP  22[ OD2] B:ARG 95 NH2] 5 X X X X
A:ASP  22[ OD1] B:ARG 97[ NH1] 7 X
A:GLY 41[ O ] B:ARG 97[ NH2] 7 X X
A:GLY 41[ O ] B:ARG 97[ NH1] 7 X X X G|y39
A:GLN 40[ OE1] B:ARG 97[ NH2] 7 X X X GIn38
A:ASP  43[ OD1] B:ARG 97[ NH1] 7
A:ASP 43 OD1] B:ARG 97[ NH2] 7
A:ASP  43[ OD2] B:ARG 97[ NH1] 7 X X Aspdl
A:ASP  43[ 0OD2] B:ARG 97[ NH2] 7
Salt bridges (Interface) XML Structure (number)

CAS SH3 PTP-PEST 1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
A:LYS 28[ Nz ] B:GLU 84[ OEl] .g X X

Lys26

A:LYS 28[ NZ ] B:GLU 84[ OE2] .g X
A:ARG 27[ NH1] B:GLU 84[ OEl] .6 X
A:ARG 27[ NH2] B:GLU 84[ OEl] -6 X Arg25
A:ARG 27[ NH1] B:GLU 84[ OE2] .g X
A:ARG 27[ NH2] B:GLU 84[ OE2] .6 X X
A:ASP 15[ OD1] B:LYS 85[ Nz ] .5 X Asp13
A:LYS 28[ NZ ] B:ASP 87[ OD1] .3 X X X X X X X
A:LYS 28[ NZ ] B:ASP 87[ OD2] .3 X X X X X Lys26
A:GLU 23[ OEl] B:LYS 92[ Nz ] 2
A:GLU 23[ OE2] B:LYS 92[ Nz ] 2 Gluz Gluz1
A:GLU 19[ OE1] B:LYS 92[ NZ ] 2
A:GLU 19[ OE2] B:LYS 92[ NZ ] 2 Glut7 Glut7
A:GLU 23[ OE1] B:ARG 95[ NE ] 5 X X X
A:GLU 23[ OE2] B:ARG 95 NE ] 5 X X Gluzl Gluz1
A:GLU 23[ OE1] B:ARG 95 NH1] 5| X X X X X X X
A:GLU 23[ OEl] B:ARG 95[ NH2] 5 X X X X X X X X
A:GLU 23[ OE2] B:ARG 95[ NH1] |5 X X X X X X X Glu21 Glu21
A:GLU 23[ OE2] B:ARG 95[ NH2] 5 X X X X X X
A:GLU 19[ OE2] B:ARG 95[ NE ] 5 X Glul7 Glul7
A:GLU 19[ OE1] B:ARG 95[ NH1] 5 X X X X X X
A:GLU 19[ OE1l] B:ARG 95[ NH2] 5 X X X X X X X
A:GLU 19[ OE2] B:ARG 95[ NH1] | 5|x X X X X Glu17 Glu17
A:GLU 19[ OE2] B:ARG 95 NH2] 5| x X X
A:ASP  22[ OD1] B:ARG 95 NH1] 5 X X X X
A:ASP  22[ OD1] B:ARG 95 NH2]
A:ASP 22[ 0OD2] B:ARG 95[ NH1] ; X X X X X i X ASpZO ASpZO
A:ASP  22[ OD2] B:ARG 95[ NH2] 5 X
A:ASP 22[ OD1] B:ARG 97[ NH1] 7 X Asp20 Asp20
A:ASP  43[ OD1] B:ARG 97[ NH1] 7 X
A:ASP  43[ OD1] B:ARG 97[ NH2] 7 X Asp4l Aspal
A:ASP 43[ 0OD2] B:ARG 97[ NH1] 7 X X X

Supplementary table S4. Interface analysis of CAS SH3-PTP-PEST (hydrogen bonds).
Hydrogen bonds and salt bridges between Cas SH3 and its ligands were analyzed with PISA with default settings. Prior to analysis, the linker sequence (residues 75-82) was removed from the
chimeric proteins. The atoms that form hydrogen bonds and salt bridges are indicated by crosses.

SH3 numbering from
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number of structures -4
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Numbering o1ve 02.vd 04 v 05 v 05 vl o7 va 08 vl 09 vl 10w 11 va 12 v Bva 26 v 15 v 16 v 17 v 15va 19 va 20 v 21v 2 23 va 24 v 25 v 25 v 27w v 29 va 20va 31w 2w 3w 24 va 25 va 35 v v 28 va 9w w0va
Tow 1070598 o sl o wes.1om UNIPROT.  UNIPROT et esidue G
. incuin | s T T T g T 7T T T Ly % 7T T T g Xy 7T T T T g 7T T T g 70 700 700 7m0 g g 700 70 o0 g g 70 700 om0
1 o0 o.n a.00 0.00 o.0n a0 0.00 0.00 0.00 0.0 0.0 0.00 0.00 0.00 0.0 0.0 0.00 0.0 0.00 0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.00 0.00 0.00 0.00 0.0
- 2 s 000 0.00 0.00 000 000 000 000 000 0.00 o000 000 000 000 0.00 000 000 000 000 0.00 0.00 o000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
1111 11 o 0. a0 0.0 o.00 a0 o.00 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.0 0.0 a.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a.00 o.00 0.0 0.00 0.00 a.00 0.00 0.00 0.00 0.00 0.00 a.00 0.00 0.0
J . e 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 00 00 000 000 000 000 00 000 000 000
o 0.0 a0 a0 0.00 a0 0.00 0.0 0.0 0.0 a0 0.00 0.00 0.0 000 a0 000 0.00 0.0 0.0 a0 a0 0.0 0.0 000 000 a.00 0.0 0.0 0.00 a.00 a.00 0.0 0.0 o.00 o.00 a.00 a.00 0.0
R e 00 000 000 00 000 000 000 000 000 00 000 000 000 000 000 000 000 000 000 000 00 000 000 000 000 000 000 000 000 00 000 000 000 000 000 000 000 000 000
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Supplementary table S6. Interface analysis of CAS SH3-
Hydrogen bonds and nonpolar contacts between Cas SH3 and its ligands were analyzed with PISA with default settings. Prior to analysis, the linker sequence (residues 75-82) was removed from the chimeric

proteins. Solvent accessible residues are colored yellow and inaccessible residues are blue. AiG represents free energy of dissociation (solvation energy effect, kcal/mol). BSA means Buried Surface Area (A%) and

culin (ligand part).

iis displayed with bars, one bar per 10%. HSDCindicates residues that contain the across-interface hydrogen bond, salt bridge, or disulfide bond atoms. The corresponding table cells have a brown background
and contain letter H fora hydrogen bond, S for a salt bridge, and HS fora combination of hydrogen bond and salt bridge.

http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html
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Hydrogen bonds (interface) XML Structure (number)

CAS SH3 Vinculin 123 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
A:ARG 27[ NH1] B:LEU 83[ O 1 -6 X
A:LYS 28[ NZ ] B:THR 84[ 0Gl] g X
A:ARG 27[ NH1] B:THR 84[ 0Gl] .g X X
A:ARG 27[ NH2] B:THR 84[ 0Gl] .g5 X
A:LYS 28[ NZ ] B:THR 84[ O ] .5 X X
A:LYS 28[ NZ ] B:ASP 85[0 1 -4 X X X
A:LYS 71[ NZ ] B:GLU 86[ OE2] -3 X
A:LYS 28[ Nz ] B:GLU 86[ O | -3 X
A:TYR 14[ HH ] B:GLU 86[ OE2] -3 X X X
A:LYS 28[ Nz ] B:GLU 86[ OE2] .3
A:LYS 28[ NZ ] B:GLU 86[ OEl] -3
A:ARG 61[ HE ] B:PRO 89[ O | | o
A:ARG 61[ NH2] B:PRO 89[ O | [o
A:ASN 60[ ND2] B:PRO 90[ O ] 1
A:VAL 17[ O ] B:LYS 91[ NZ ] 2
A:GLU 23[ OEl] B:LYS 91[ Nz | | 2
A:GLU 23[ OE2] B:LYS 91[ NZ ] 2
A:GLU 19[ OE1] B:LYS 91[ Nz ] | 2
A:GLU 19[ OE2] B:LYS 91[ Nz | | 2
Salt bridges (Interface) XML Structure (number)

CAS SH3 Vinculin 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
A:LYS 28[ Nz ] B:GLU 86[ OEl] .3
A:LYS 28[ Nz ] B:GLU 86[ OE2] -3
A:GLU 23[ OE1] B:LYS 91[ Nz ]| | 2
A:GLU 23[ OE2] B:LYS 91[ Nz ] | 2
A:GLU 19[ OEl] B:LYS 91[ Nz ] 2
A:GLU 19[ OE2] B:LYS 91[ NZ ] 2

Supplementary table S7. Interface analysis of CAS SH3-Vinculin (hydrogen bonds).
Hydrogen bonds and salt bridges between Cas SH3 and its ligands were analyzed with PISA with default settings. Prior to analysis, the linker sequence (residues 75-82) was removed from
the chimeric proteins. The atoms that form hydrogen bonds and salt bridges are indicated by crosses.

SDE | Pocket 51| Pocket S2 | Pocket 53 SD;(‘;’“'
Arg25
Lys26
Arg25
Lys26
Lys26
Lys69
Lys26
Tyrl2 Tyrl2
Lys26
Arg59 Arg59
Arg59 Arg59
Asn58 Asn58
Vall5
Glu21 Glu21
Glul7 Glul7
Lys26
Glu21 Glu21
Glul7 Glul7

SH3 numbering from
UNIPROT: X-2

number of structures
0-5% SDE
6-20 %

21-50 %

core

SDE

Vinculin
-6 L
-5 T
-4 D
-3 E
-2 L
-1 A
0 P
1 P
2 K
3 P
4 P
5 L
6 P
7 E
8 G
9 E
10 \%

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

UNIPROT
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870


javascript:openWindow('pi_ipage_atom1.html',400,250);
javascript:openWindow('pi_ipage_atom2.html',400,250);
javascript:openWindow('pi_ipage_atom1.html',400,250);
javascript:openWindow('pi_ipage_atom2.html',400,250);
javascript:openWindow('pi_ipage_atom2.html',400,250);
javascript:openWindow('pi_ipage_atom2.html',400,250);

CAS_SH3-ligand_variant Int.ene Disp H-bond
CAS-PTP_PEST-A12 -115.3 -55.8 -24.5
CAS-PTP_PEST-E12 -114.5 -58.3 -25.2
CAS-PTP_PEST-F12 -110.7 -60.7 -24.0
CAS-PTP_PEST-Y12 -124.6 -61.9 -30.8
CAS-PTP_PEST-pY12 -103.2 -57.8 -25.9
CAS_SH3-ligand_variant Int.ene Disp H-bond
CAS-Vinculin-A12 -89.4 -56.5 -19.0
CAS-Vinculin-E12 -93.1 -61.8 -19.6
CAS-Vinculin-F12 -102.8 -63.5 -19.0
CAS-Vinculin-Y12 -104.1 -63.5 -19.1
CAS-Vinculin-pY12 -83.7 -57.5 -18.5

Supplementary table S8. Interaction energies — Quantum mechanics.

Interaction energies (Int. ene) and their dispersion (Disp) and hydrogen-bonding (H-bond) components of
CAS vs. PTP-PEST/Vinculin binding for the wild-type, Tyr12 phosphorylated, and Tyr12 mutated CAS variants.
All values are in kcal/mol.



Uncropped immunoblots for Figure 7:
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Uncropped immunoblots for Figure 8:
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