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Figure S1. Effect of '°F labeling on SH3 T22G. A. 'H-'>°N HSQC spectrum of SH3 T22G (black) and
SH3 T22G with 5-fluorotryptophan at position 36 (blue) at 45 °C. Residues with average chemical shift
perturbations (CSPs) greater than the average CSP plus two standard deviations are highlighted on the
spectra as well as the structure in the bottom right (PDB ID: 2A37). The fluorine atom on Trp36 is
highlighted in red. B. Chemical shift perturbations (CSPs) caused by '°F labeling. Horizontal lines are
given for the average CSP, the average CSP plus one standard deviation, and the average CSP plus 2
standard deviations. C. Amide proton temperature coefficients for SH3 T22G (black bars) and '°F SH3
T22G (blue bars). Uncertainties are reported as 95% confidence intervals of the slope from the linear fit of
the amide proton chemical shift against temperature. No bar indicates no data.
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Figure S2. Chemical shift perturbations caused by peptide binding to SH3 T22G with and without
fluorine labeling. Composite chemical shift perturbations at three temperatures caused by binding of
peptides to SH3 T22G with fluorine (red bars) and without fluorine (black bars). Composite chemical shift
perturbations were determined using the equation: Composite CSP =

JEN = SHEN )2 + ((0.154) (8N, na — ON...)2. No bar indicates no data. The peptide sequences are

Bound Free Free
shown above each column. The data in the first row were acquired at 5 °C, those in the middle row at 25

°C, and those in the bottom row at 45 °C.
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Figure S3. Chemical shift perturbations caused by binding of PepS1 to SH3 T22G at 5 °C. Details are

provided in the caption to Figure S2. Residues with CSPs greater than the average are colored and
labeled on the structure.
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Figure S4. Chemical shift perturbations caused by binding of PepS2 to SH3 T22G at 45 °C. Details are
provided in the caption to Figure S2. Residues with CSPs greater than the average are colored and
labeled on the structure.
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Figure S5. Chemical shift perturbations caused by binding of PepS3 to SH3 T22G at 45 °C. Details are
provided in the caption to Figure S2. Residues with CSPs greater than the average are colored and
labeled on the structure.
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Figure S6. Chemical shift perturbations caused by binding of PepS4 to SH3 T22G at 45 °C. Details are
provided in the caption to Figure S2. Residues with CSPs greater than the average are colored and
labeled on the structure.

S6



-1or 4B

A
l ‘ ol-yairt HLEI Ji L« pdas ‘nviiiﬂi]xw r*“ ﬂ.x,Jﬂ.:ii Iii J B
i el i
4l 2
2L 4
0 IIIL" I‘I I‘ Ll L il IILI
C
-10- a
: = %x!izii i T Il jiiﬂr‘:}f?ﬂ
il “Ml‘““ | M
20
< It R b L
E
L 5
| I ml “ “ ‘ ‘ ‘ ” H l ‘l 0 Fi“‘.ﬂmhﬂﬂqﬁ““ SEOR *rr‘"‘”l‘?'i‘ II“H |
LA I‘ II i J‘i" dal il 1.
5 10 15 20 25 30 35 40 45 50 55

-10-
5 10 15 20 25 30 35 40 45 50 55

ili

ki ]i iis%

orrillﬁl FI! IV .

10

- ABIAT,, (PPbIK)

N

(complex)

Amide proton temperature coefficient (ppb/K)
TP NPR
ABIAT

LA & &

'
n

o

B "N SH3 T226
M ©N °F SH3 T22G

Figure S7. Amide proton temperature coefficients for the peptide bound states of SH3 T22G. Amide proton temperature coefficients for the
binding of PepS2 (A), PepS3 (C), and PepS4 (E) to >N enriched SH3 T22G with (red bars) and without (black bars) fluorine. Uncertainties
reported represent 95% confidence interval from linear fit of chemical shift vs. temperature. Plots of the difference in amide proton chemical shift

(%) - (A—S)f ) between the free and PepS2- (B), PepS3- (D), and PepS4- (F) bound states for SH3 T22G with (red bars) and without
complex ree

AT AT

(black bars) fluorine are also shown. A temperature coefficient was determined for Trp 36 for the PepS2- and PepS4-bound states; however, the
value was positive. Uncertainties determined by propagation of uncertainties in amide proton temperature coefficients in the free and bound
states.
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Figure S8. Linear free energy relationship between equilibrium free energy (AG;') and activation free

energy of the association (AG, ¥, A) and activation free energy of dissociation (AG,*, B). Lines represent
linear least-squares fits. Leffler values (a), which correspond to the slope, are given.
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Table S1. Residues perturbed by '°F labeling of SH3 T22G.

Temperature (°C)

Average < CSP <
Average + @

Average + 0 <CSP <
Average + 20

Average + 20 < CSP

10

15

20

25

30

35

40

45

H7, F9, S10, A11, N29,
E31, Y37, R38, A39,
G46, L47

H7, F9, S10, A11, N29,
E31, S34, Y37, R38,
A39, G46, L47

H7, F9, S10, A11, N29,
E31, S34, W36, Y37,
R38, A39, E45, G46,

L47

H7, F9, S10, A11, K21,
E31, S34, W36, Y37,
R38, A39, E45, G46,

L47

H7, F9, S10, A11, E16,
E31, S34, W36, Y37,
R38, A39, G46, L47

H7, F9, S10, A11, E31,
S34, W36, Y37, R38,
A39, G46, L47

D8, F9, S10, A11, E31,
D32, S34, W36, Y37,
R38, A39, E45, G46

D8, F9, S10, A11, E31,
S34, W36, Y37, R38,
A39, G46, L47

D8, F9, S10, A11, E31,
D32, S34, W36, Y37,
R38, A39, E45, G46,

L47

D8, S34

D8

D8

D8

D8

D8

Abbreviations: CSP, chemical shift perturbation; o, standard deviation
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Table S2. Residues perturbed by binding of PepS1 to SH3 T22G with and without fluorine.

1SN SH3 T22G

1SN 19F SH3 T22G

Average + 0 <

Average + 0 <

Temperature Average < CSP < Average + 20 < Average < CSP < Average + 20 <
(°C) Average + 0 CSP < g\;erage * CSP Average + 0 CSP < g\c/’erage * CSP
5 "H1I77 211%'?\'12%' ND385; I\E/\}géM\?:;% E31, S34 ‘GS?;'S'J%'UZZQ" S?Z{ E:?% Erjlgé S34, Y37, S50
D32, E45, G46, 30, Y3, ' W36, E45, G486, E31, N5, Y37,
Y52, 153, K56 Y52, 153, D59
H7, T12, A13, A3, T12, A13,
L17, S18, N29, D8, E16, M30, L17, N29, M30,
10 D32 R38, E45,  E31, N35, W36, s34 W36, R38, E45, SH@ 22'1 E,Lg's 2 T(%Z =8,
G46, Y52, 153, Y37, S50 G46, Y52 153, =
K56 D59
A3, H7, T12, D14,
|_|-1|77 TS1128' ‘,\\112% D8, E16, M30, L17, N29. M30, D8, A13, E16,
15 S SIS NS E3f, N3, w3, s34 N35, E45 G46,  S18, E31, S34, Y37, K56
 E45,G46, a7 550, K56 L47, Y52, 153, S50
Y52, 153
D59
A3, H7, T12, A13, A3, H7. DB, T12.
DA, LU b, D, Ells 21, D14, [17,N29,  A13,E16, S18
20 D32, R38, E45.  M30, E31, W36, s34 Dl e Nes AIS I8, 518 Y37, K56
G46, Y52, 153, Y37, S50, K56 G486, Y52, 534,
153, D59
D59
A3, T12, D14,
D15, L17, N29, D8, A13, E16, AL31*7HT<*2%8'N%4* T12, A13, E16,
25 D32, R38, E45,  S18, M30, W36, s34 Ko Ned s18 E31, s34, Y37, K56
G46, Y52, 153, Y37, S50 » ¥52,153, S50
D59
D59
s L1 p4s,  DB.AT3Ete, e 7 kas,  T12.A18,518,
30 CL17,E45, 548 M30, E31, s34 L17, K26, a0y va7 S50, K56
Ga6, La7, v52, 1o N3O E3% N29, E31. G46, =
153, D59 R Y52, 153
A3, T12, D14, D8, A13, E16, E‘}?éz'LT;' SDfé
D15, L17, E45,  S18, M30, E31, L17,818, 43, D14, S34,
35 G46. L47. Y52, W36, Y37, S50, S34 K26, N29, E31,  y37 350 D59 T12, K56
G46, Y52, 153,
153 D59
M55
H7, D8, E16, L17
A3, T12, D14 D) B, L1
T2 Bk D8, A13, E16, S18, K26, 1.28,
40 Elg' |é147é Vﬁ’f?‘ S18, E31, Y37, S34 E31, D32, S34, A3§(§\71 365'3;4' T12
, G486, L47, S50, D59 E40. G46, S50 :
Y52, 153, M55 '  E1E, 2l
2 25 Y52, M55
D8, D15, L17 H7, F9, L17, K26
D15, L17, A3, T12, D14  F9, L17, K26,
K36, L28, W36, , T12, D14, L28, E31, D32, A3, D14, Y37,
45 E45 G46, L47, 5136; 215% 'é?é;‘ S34 S34, E40, E45, D59 T2, A13
Y52, 153, M55 850, G46, S50, M55

Abbreviations: CSP, chemical shift perturbation; o, standard deviation
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Table S3. Residues perturbed by binding of PepS2 to SH3 T22G with and without fluorine.

1SN SH3 T22G

1SN 19F SH3 T22G

Average + 0 <

Average + 0 <

Temperature Average < CSP < Average + 20 < Average < CSP < Average + 20 <
(°C) Average + 0 CSP < g\;erage * CSP Average + 0 CSP < g\c/’erage * CSP
A3, H7, AIT, T12,
A11, T12, A13, LA7, K26, N29,
5 D14, N29, A39. E1gé181$'5'224' L17, vggg, Y37, 1 D32 s34 N35, E16, S18 E31, vg/gg, Y37,
G46, 153 ' A39, L41, G46,
Y52, 153
A11, T12, A13, 5\134 ‘}_1117’ TK1226
D14, 124, N29,  E16,S28,E31,  L17, W36, Y37, (Loo s E31, W36, Y37,
10 N29. D32, S34, E16, 518
A39, G46, 153, Y52 S50 S50
o A39, L41, G46,
Y52, 153, D59
A3, A11, T12
A11, A13, D14 , A1, T12,
A13,D14, 216 s18, E31, D14, K26, N29,  E16,117,S18,  E31, W36, Y37,
15 '24] 5')\4',)3?(*5%46' W36, Y52 L17,Y37,S50 1 534’ A39. G46. Y52 S50
‘ 153, M55, D59
A3, A11, T12
A3, A11, A13 AL T
o A Ll E16, S18, E31, D14, K26, N29,  E16,S18 E31,  L17, W36, Y37,
20 %1445 'é‘; 'fé% W36, Y52 L17, Y37, S50 1 534’ A39. G46. Y52 S50
= 153, M55, D59
A3, A11, T12
A3, A11, A13 A1, T12,
, A1, A13, E16, S18, E31, A13,D14, K26,  E16, S18, E31,
25 01?3, 4|§4|,5|§45, Wab ves L17,va7,s50 | gi% Q0 K25 as W36, Y37, S50
' G46, 153, D59
A3, A1, T12,
A3, A, A1, gi8 E31, w36,  E16,L17,Y37, | A3 DI14.K6, g o18 E31,  L17, W36, Y37,
30 D14, E45, G46, o e M30, S34, A39, S 5o
153 G46. 153, M55,
D59
A3, A11, A13
A3, A11, A13 A1, A13,
A1, A3, E16,117,Y37, | D14 K26,D32,  T12,E16,S18,  L17, W36, Y37,
35 D14éxv63?53E45, 518, B31, Y52 S50 E45, G486, 153, E31, Y52 S50
: M55, D59
A3, A1, A13, A3, A1, A13,
40 D14, W36, E45,  E16 %152 E31,  |47,va7,s50 | D14, k26, G4s, E;ﬁ 5\}% SQSSZ' L17, Y37, S50
G46, 153 153, M55, D59 , W36,
A3, A11, A13
A3, A11, A13 A1, A13,
A1, A3, L17,Y37,850, | D14,D15 E16,  L17, S18, E31,
45 Déié Déjévxllgg, E16, S18, E31 = ko8 s Gas. e s T12, Y37, S50
» G486, 153, M55, D59

Abbreviations: CSP, chemical shift perturbation; o, standard deviation
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Table S4. Residues perturbed by binding of PepS3 to SH3 T22G with and without fluorine.

1SN SH3 T22G

1SN 19F SH3 T22G

Average + 0 <

Average + 0 <

Temperature Average < CSP < Average + 20 < Average < CSP < Average + 20 <
(°C) Average + 0 CSP < g\;erage * CSP Average + 0 CSP < g\c/’erage * CSP
14, H7, A11,S18, D8, S10, E16, Ii/’l:’f(I)?'E?f'D’\éZzg’ D8, S10. E16
5 N29, 31,147,  L17. M30, W36, S34, S50 oo B3 D32, OB S B 117, v37, 850
N51, Y52, 153 Y37 oz 13, . 834,
H7, A11, S18, D8, S10, D14, H7, A1, N29,
10 N29, L47,N51,  E16,L17,M30,  S34,W36,S50 | M30, D32, G46, 5186 3311% ?/\1/36 Lz, SS%‘S e
Y52, 153 Y37 Y52, 153, K56 , 18,
H7, A11, A13, D8, S10, D14, H7, A1, N29,
15 N29, Y52, 153, E16, L17, S18, S34, S50 M30, D32, G46, gfé 531% ?/\1136 L17, %%‘8 Y37,
K56 M30. W36, Y37 Y52, 153, K56 . 818,
o gy mEome | wsgon s
153, K56 M30, W36, Y37 Y52, 153, K56 S L S50
H7, $10, A11
S$10, A11, A13, D8, D14, E16, , S10, A1,
25 N29 Das v L7 ore e S34. S50 N29, M30, E31, D8, D14, E16, L17, S34, Y37,
G46, Y52, 153, S18, W36 S50
153 W36, Y37 N
A3, H7, F9, S10
S$10, A11, A13 ) 77 78, Sl
AL D8, D14, E16, A11,N29, M30, D8, D14, E16,
30 Néf'stszéV:/g’f' S18, M30, Y37 L17,834,850 | E31' w36, G46. S18, $34 L e sl
1 Y52, Y52, 153, K56
A
N29, S32, W36, D8, D14, E16, »N29,M30, g 4y E1g,
35 E45 G46, Y52,  S18,M30,y37 17,534,850 Eé’ié V\V(%g '|5543‘r’ S$18, S34 L17, Y37, S50
153 ‘K56
S$10, A11, A13, A3, S10, A11,
N29, D32 D33, D8, D14, E16, T12, A13, N29, D8, D14, E16,
40 W36, E45, G46,  S18, Y37, Y52 L17,834,850 | E31 w36, E45,  S18, S34, Y52 L e sl
153 G46, 153
A3, D8, S10, A11
D8, $10, A11, , D8, $10, A1,
45 A13, D15, N29, %;”é' SE?L??;? L17 S50 L;g é;j’ 3132’ E16,S18,S34, D14, L17, Y37,
D33, W36, E45, Y37, ’ , E31, D32, Y52 S50
Y52 E45, G46, 153,
G46, 153 a0

Abbreviations: CSP, chemical shift perturbation; o, standard deviation
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Table S5. Residues perturbed by binding of PepS4 to SH3 T22G with and without fluorine.

1SN SH3 T22G

1SN 19F SH3 T22G

Average + 0 <

Average + 0 <

Temperature Average < CSP < Average + 20 < Average < CSP < Average + 20 <
(°C) Average + 0 CSP < g\;erage * CSP Average + 0 CSP < g\c/’erage * CSP
A3, $10, A11, A3, 14, H7, A11,
T12, A13, L17, T12, D14, E31,
5 Ear Saa vay D14, E16, I53 W36, S50 So4. vep. o E16, L17 W36, S50
L47, Y52, K56 M55, K56
A3, K6, S10, A11, A3, 14, H7, A11,
T12,A13,L17, D14, E16, E31, T12, D15, E31,
10 S34 Y37, L47, 153 e, S S34, Y37, L47, D, 20, L1y Wi, el
Y52, K56 Y52, 153, K56
A3, $10, A11, A3, A11, T12,
T12,A13,L17, D14, E16, E31, A13,D15 E31, D14, E16, L17,
15 S34 Y37, L47, 153, K56 W36, S50 S34, Y37, Y52, 153 W36, S50
N51, Y52 K56
A3, $10, A11, A3, A11, T12,
T12,A13,L17, D14, E16, E31, A13,D15,S34, D14, E16, L17,
20 S34 Y37, L47, 153, K56 e, S Y37, N51. Y52, E31, 153 Wi, el
N51, Y52 K56
A3, K6, H7, A11, A3, A11, T12,
T12,A13,D15, D14, E16, E31, A13,D15 E16, D14, L17, E31,
25 L17, K26, S34, Y52, 153 W36, 850 S34, 147, N51. K56 W36, S50
Y37, N51 Y52, 153
A3, K6, H7, A11, A3, A11, T12,
T12,D15, 117, A13, E16, E31, A13,D15,E16, D14, L17, E31,
30 K21 K26.S34. W36, Y52, 153 Dl 22 S34,N51,153, W36, Y37, Y52 ol
Y37, N51 K56
A3, A11, T12,
35 Ag,1|;7|,_¢71 1kg112‘ A13, E16, E31, D14, S50 A13,D15 E16, D14, E31, W36, S50
o e el wag, Y52, 153 ' L17, D32, S34, Y37, Y52, 153
Y37, N51, K56
A3, A11, T12,
o AE‘1$7}‘<;12R2;5‘ A13, E16, E31, D14 S50 A13,D15 E16, D14, E31, W36, S50
Latnial® W36, Y52, 153 : L17, D33, S34, Y37, Y52
' N51, 153
A3, K6, H7, A11 A3, D8, A11, A13
KB, H7, AT, A43 E16, W36 D8, AL ATS, 145 E31, W36
45 T12, D15, L17, , E16, W36, D14, S50 D15, E16, L17, , E31, W36, D14, S50
Ko 287 Nod Y37, Y52, 153 -~ Y37, Y52, 153

Abbreviations: CSP, chemical shift perturbation; o, standard deviation
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