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Figure S1. Superimposition of the conformations from the two different crystal structures of

SH2GRB2 in complex with pBCR (174KPFpYVNV180) (PDB ID: 1TZE) and pEGFR

(1067EpYINQ1071) (PDB ID: 1ZFP) peptides. SH2GRB2 shown as cartoon is colored light yellow

and light blue in complex with pBCR and pEGFR, respectively. Both pBCR and pEGFR

peptides shown as sticks are colored yellow and blue, respectively.
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Figure S2. Time evolution of root-mean-square deviations (RMSDs) for pBCR–SH2GRB2 and

BCR–SH2GRB2, pEGFR–SH2GRB2 and EGFR–SH2GRB2, and pBCR–nSH2p85α and BCR–nSH2p85α.
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Figure S3. Binding modes of pBCR–nSH2p85α and BCR–nSH2p85α systems. nSH2p85α shown as

electrostatic surface is colored based on the charge properties (red, negative charge; blue,

positive charge), characterizing the electrostatic surfaces of nSH2p85α. The peptides shown as

tubes are colored yellow. The cartoon structures of protein represent the averaged structures over

the last half of the simulations. The representative structures account for 63.6% and 60.8 % of

the ensemble structures over the last half of the trajectories for pBCR–nSH2p85α and BCR–

nSH2p85α, respectively.
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Figure S4. Structural alignment (left) of the type Ⅰ β-turn region (residues from the pY position

to the +3 position C-terminal to pY) and the representative conformation of type Ⅰ β-turn (right)

for each peptide in the bound state for the pBCR-SH2GRB2, BCR-SH2GRB2, pEGFR-SH2GRB2, and

EGFR-SH2GRB2 systems. In the cartoons, the peptides are shown as tubes. In the representative

conformations, spheres denote the Cα atoms of β-turn residues. These residues are marked on

each peptide. Superimpositions of the aligned structures were obtained from the last half of the

simulations.
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Figure S5. Time evolution of D1 and D2 for pBCR–SH2GRB2 and BCR–SH2GRB2, pEGFR–

SH2GRB2 and EGFR–SH2GRB2, and pBCR–nSH2p85α and BCR–nSH2p85α, and pBCR–cSH2p85α and

BCR–cSH2p85α. D1 is the distance between the Cα atom of N179 in pBCR/BCR, or N1070 in

pEGFR/EGFR, and the center of mass of the Cα atoms of the residues (F108, K109, L120, and

W121 in SH2GRB2; I381, F392, Y416, and N417 in nSH2p85α; and C670, F681, H706, and L710

in cSH2p85α) forming the specificity pocket of the SH2 domains. D2 is the distance between the

Cα atom of pY177 in pBCR, Y177 in BCR, pY1068 in pEGFR, or Y1068 in EGFR, and the Cα

atoms of the residues (R67, R86, S88, S90, S96, H107, and K109 in SH2GRB2; R340, R358, S361,

T362, K382, and L380 in nSH2p85α; and R631, R639, H669, and V671 in cSH2p85α) forming the

pY-binding pocket of the SH2 domains.
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Figure S6. Root-mean-square fluctuations (RMSFs) of pBCR in the pBCR-SH2GRB2 and pBCR-

cSH2p85α systems. RMSFs are calculated for the last half of the simulations.
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Figure S7. Characterization of type Ⅰ β-turn conformation of pY/Y-peptides in complex with

SH2GRB2. (a) Definition of DCα(i)-Cα(i+3) and the torsion angles of ϕ1, ψ1, ϕ2, and ψ2. (b) DCα(i)-Cα(i+3)

and (c) ϕ1, ψ1, ϕ2, and ψ2 of the peptides in pBCR–SH2GRB2, BCR–SH2GRB2, pEGFR–SH2GRB2,

and EGFR–SH2GRB2.
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Figure S8. (a) SH2GRB2-binding motifs collected from literatures. The motifs are sorted in the

decreasing order of binding affinity to SH2GRB2. (b) Putative five-residue motifs for the binding

of SH2GRB2 with the optimal binding affinity.
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Figure S9. Interaction interfaces of pBCR–SH2GRB2, BCR–SH2GRB2, pEGFR–SH2GRB2, and

EGFR–SH2GRB2 systems. Interfacial residues are shown as sticks. Hydrophobic, hydrophilic,

positively charged, and negatively charged residues are colored white, green, blue, and red,

respectively. The yellow and black labels denote the peptide and SH2GRB2 residues, respectively.
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Figure S10. (a) Probability distribution functions of the distance between W121 in SH2GRB2 and

Q179/A179/G179 in pBCRN179Q/pBCRN179A/pBCRN179G, dQ/A/G-W121, and (b) superimposed

snapshots representing the dynamic behaviors of W121 sidechain for pBCRN179Q–SH2GRB2,

pBCRN179A–SH2GRB2, and pBCRN179G–SH2GRB2.
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Figure S11. Schematic illustration of RTK-dependent in healthy cells and BCR-ABL-dependent

Ras/MAPK signaling pathways in CML cells.
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Table S1. Intermolecular pair residues with contact probability >=60% for pY/Y–SH2GRB2

systems.

pBCR-SH2GRB2 BCR-SH2GRB2 pEGFR-SH2GRB2 EGFR-SH2GRB2

F176-H107 F176-R67 E1067-R67 E1067-H107

pY177-R67 F176-H107 E1067-H107 Y1068-S96

pY177-R86 Y177-S96 pY1068-R67 Y1068-H107

pY177-S88 Y177-H107 pY1068-R86 Y1068-F108

pY177-S96 Y177-F108 pY1068-S88 Y1068-K109

pY177-H107 Y177-K109 pY1068-S96 I1069-Q106

pY177-F108 V178-Q106 pY1068-H107 I1069-H107

pY177-K109 V178-H107 pY1068-F108 I1069-F108

V178-Q106 V178-F108 pY1068-K109 I1069-W121

V178-H107 V178-W121 I1069-Q106 I1069-S141

V178-F108 V178-S141 I1069-H107 N1070-F108

N179-F108 N179-F108 I1069-F108 N1070-K109

N179-K109 N179-K109 I1069-W121 N1070-L111

N179-L111 N179-L111 N1070-F108 N1070-L120

N179-L120 N179-L120 N1070-K109 N1070-W121

N179-W121 N179-W121 N1070-L111

V180-K109 V180-K109 N1070-L120

V180-L111 V180-L111 N1070-W121

F182-W121 E185-R67

E185-R142
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Table S2. pY-peptides of different proteins with affinity to the SH2GRB2 domain.

Protein Name pTyr Peptide Sequence Reference

BCR 174KPFpYVNV180 (1)

EGFR 1067EpYINQ1071 (2)

β-PDGFR 701LQHHSDKRRPPSAELpYSNALPVG723 (3)

DF3 1243pYTNP1246 (4)

SIT 90pYGNL93 (5)

SIT 188pYANS191 (5)

IRS-1 891SPGEpYVNIEFGS902 (6)

SHC 314DPSpYVNVNQNL324 (6)

SHC 236DHQpYYND242 (7)

SHP2 542pYTNI545 (8)

SHP2 584pYENV587 (9)

FAK 924VpYENV928 (10)

c-MET 1356pYVNV1359 (11)

c-Kit/SCFR 694QEDHAEAALpYKNLLHSKESS713 (12)

c-Kit/SCFR 928ISESTNHIpYSNLANCSPNR946 (12)

CD28 188HSDpYMNMTPR197 (13,14)

AICD 679QNGpYENPTY687 (15)

Modified AICD 679QNGpYVNPTY687 (15)

LAT 108ASpYENE113 (16)

LAT 125DDpYHNP130 (16)

LAT 169DDpYVNV174 (16)
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LAT 189REpYVNV194 (16)

LAT 224PDpYENL229 (16)

PLD2 168NpYLNR172 (17)

PLD2 178FpYRNY182 (17)

HER2/Neu 1138EpYVNQ1142 (18)
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Table S3. Intermolecular pair residues with interaction energies <-20 kcal/mol for pY/Y-

peptide–SH2GRB2 systems.

pBCR–SH2GRB2
Energy

(kcal/mol)
BCR–SH2GRB2

Energy

(kcal/mol)
pEGFR–SH2GRB2

Energy

(kcal/mol)
EGFR–SH2GRB2

Energy

(kcal/mol)

pY177-R67 -138.35±3.85 E185-R67 -63.64±20.64 pY1068-R67 -128.26±4.64 E1067-R67 -40.59±4.90

pY177-R86 -127.18±2.66 E185-R86 -29.01±7.12 pY1068-R86 -95.83±5.23

pY177-K109 -144.68±5.61 E185-K109 -59.05±17.37 pY1068-K109 -154.9±8.45

pY177-S88 -27.29±3.31 pY1068-S88 -29.73±2.33

pY177-S90 -26.11±2.58 E1067-R67 -49.14±3.48

pY177-S96 -28.51±2.79

E185-R142 -78.82±15.89
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Table S4. Hydrogen bonds between residues in SH2GRB2 domain and residues in pBCR, BCR,

pEGFR, and EGFR.

System Donor Acceptor Occupancy (%)

pBCR‒SH2GRB2

R67GRB2-S pY177pBCR-S 100.00

R86GRB2-S pY177pBCR-S 100.00

S88GRB2-S pY177pBCR-S 69.36

S90GRB2-S pY177pBCR-S 54.80

S96GRB2-S pY177pBCR-S 99.04

K109GRB2-S pY177pBCR-S 90.56

V178pBCR-B H107GRB2-B 92.56

K109GRB2-B N179pBCR-S 95.60

N179pBCR-S K109GRB2-B 97.60

N179pBCR-S L120GRB2-B 86.08

BCR‒SH2GRB2

V178BCR-B H107GRB2-B 91.60

N179BCR-S K109GRB2-B 97.12

K109GRB2-B N179BCR-S 94.40

N179BCR-S L120GRB2-B 86.40

R67GRB2-S E185BCR-S 59.36

pEGFR‒SH2GRB2

R67GRB2-S pY1068pEGFR-S 98.40

R86GRB2-S pY1068pEGFR-S 85.04

S88GRB2-S pY1068pEGFR-S 93.52

S96GRB2-S pY1068pEGFR-S 82.40

K109GRB2-S pY1068pEGFR-S 98.64
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I1069pEGFR-B H107GRB2-B 87.44

N1070pEGFR-S K109GRB2-B 97.44

K109GRB2-B N1070pEGFR-S 97.44

N1070pEGFR-S L120GRB2-B 85.76

EGFR‒SH2GRB2

I1069EGFR-B H107GRB2-B 86.64

K109GRB2-B N1070EGFR-S 94.56

N1070EGFR-S K109GRB2-B 89.28

N1070EGFR-S L120GRB2-B 76.24

Hydrogen bonds listed in the table have the occupancy > 50% during last 500-ns simulations. S

and B indicate sidechain and backbone of residues.
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