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Simulation details

GXG tripeptide simulation setup

The equilibrium simulations of the tripeptides were performed without constructing hybrid structures
and topologies for the mutants. Capped tripeptides for every amino acid supported by pmx were
placed in a dodecahedron box and solvated with 4049 TIP3P water molecules.! For the Charmm22*
and Charmm36 force fields the TIP3P water model with the Lennard-Jones parameters on hydrogen
atoms was used. Na™ and Cl~ ions were added to neutralize the system if necessary and to reach a
150 mM salt concentration. For the OPLSAA/L and Charmm force fields the default ion parameters
distributed with the Gromacs simulation package were used. For the Amber force fields we used the
ions reparameterized by Joung and Cheatham.? After the steepest descent energy minimization 20
ns molecular dynamics simulations were performed.

During the course of simulation the system was kept at 300 K temperature by means of the
velocity rescaling thermostat® with a time constant of 0.1 ps. The pressure was kept at 1 bar using
the Parrinello-Rahman barostat? with a time constant of 5 ps and compressibility set to 4.6e-5 bar~!.
The electrostatic interactions were treated by means of the Particle Mesh Ewald (PME) algorithm?®
where the short range cut-off value was set to 1.2 nm, PME interpolation order was set to 6 and the
relative electrostatic interaction strength at the cut-off of le-6 was used. The grid spacing for the
electrostatic calculations in the reciprocal space was set to 0.1 nm. The van der Waals interactions
were switched off between 1 and 1.1 nm. The neighbour list search cut-off of 1.2 nm was used. A
dispersion correction for the energy and pressure was applied. All bonds were constrained by means
of the LINCS algorithm® with the matrix expansion order of 6. The bonded parameters of the water
molecules were kept constrained using the SETTLE algorithm.” The integration time step of 2 fs was
used.

From the equilibrium trajectories, the first 4 ns were discarded, while from the rest 100 snapshots
were extracted equidistantly. For every snapshot a hybrid structure of a mutation was introduced. The
introduced dummy atoms were energy minimized by keeping the rest of the system frozen. Afterwards,
a 20 ps MD simulation was performed to equilibrate velocities. Finally, the alchemical transitions
were carried out in 50 ps by enabling the soft-core function with the default set of parameters® for
the van der Waals and Coulombic interactions.

Gromacs 4.6 version was used for the tripeptide equilibration and transition simulations.

Trp cage alanine scan setup

For both Trp cage investigations the equilibrium simulations were started with the hybrid structures
of the mutations already introduced into the system. The calculations were performed used two force
fields: Amber99sb*ILDN and Charmm36. For both force fields the TIP3P water model was used.
Nat and Cl~ ions were added to neutralize the system and reach 150 mM salt concentration.

In the case of alanine scanning study, the "double system in a single box" setup? was used. The
folded Trp cage protein in the physical state A and a GXG tripeptide in the state B were placed in
the same simulation box ~3 nm apart. Position restraints were applied to the C, atom of the central
residue of a tripeptide. Linear removal of the center of mass motion was applied for the folded protein



and the rest of the system during the equilibrium simulations. The equilibrium MD simulations were
carried out for 20 ns and the last 8 ns were used to equidistantly extract 100 snapshots for the 100
ps alchemical transitions.

Most of the simulation parameters were retained from the GXG setup described in the previous
section, except for the PME order, which was set to 4, the PME grid spacing was set to 0.12 nm,
short range electrostatic interaction cut-off of 1.1 nm was used and the relative electrostatic interac-
tion strength at the cut-off of 1e-05 was used. The temperature of the system was kept at 298 K.
For the equilibration runs the Verlet cut-off scheme was employed allowing GPU utilization for the
short range non-bonded interaction calculations.!®!! For the alchemical transitions, the Group cut-
off scheme was used, thus requiring to adjust the short range electrostatic interaction cut-off to 1.2 nm.

Trp cage stability optimization setup

The simulation parameters for the Trp cage stability optimization analysis were identical to those used
in the alanine scanning investigation, with only slight modifications in the simulation setup. Since
all the mutations in this case were charge conserving, the “double system in a single simulation box”
setup was not applied. The folded Trp cage structures and tripeptides were placed in the simulation
boxes separately. The equilibrium simulations were carried out for 10 ns of which the last 8 ns were
used to extract 100 snapshots for the 100 ps transition runs.

For the Trp cage alanine scan and stability optimization equilibrium simulations, Gromacs 5.0
was used, while the transitions were carried out with Gromacs 4.6.



Table S1: Amino acid naming conventions used in the mutation libraries for the different force fields.

Amino acid 1 letter code  Amber99sb  Amber99sb*ILDN OPLSAA/L  Charmm22* Charmm36
Alanine A ALA ALA ALA ALA ALA
Arginine R ARG ARG ARG ARG ARG
Asparagine N ASN ASN ASN ASN ASN
Aspartate D ASP ASP ASP ASP ASP
Aspartate protonated B ASH ASH ASPP? ASPP ASPP
Cysteine C CYS CYS CYSH CYS CYS
Cysteine. forming a disulﬁf:le bridgeP B CYX cYX CYs2 cYs?2 CYs2
with another cysteine
Glycine G GLY GLY GLY GLY GLY
Glutamate E GLU GLU GLU GLU GLU
Glutamate protonated J GLH GLH GLUP*® GLUP GLUP
Glutamine Q GLN GLN GLN GLN GLN
Histidine: only Ne2 protonated X HIE HIE HISE HSE HSE
Histidine: only N1 protonated H HID HID HISD HSD HSD
Histidine: Ne2 and No1 protonated Z HIP HIP HISH HSP HSP
Isoleucine I ILE ILE ILE ILE ILE
Leucine L LEU LEU LEU LEU LEU
Lysine K LYS LYS LYSH LYS LYS
Lysine unprotonated 0] LYN LYN LSNd LSN LSN
Methionine M MET MET MET MET MET
Phenylalanine F PHE PHE PHE PHE PHE
Serine S SER SER SER SER SER
Threonine T THR THR THR THR THR
Tryptophan W TRP TRP TRP TRP TRP
Tyrosine Y TYR TYR TYR TYR TYR
Valine \ VAL VAL VAL VAL VAL
Acetyl N-terminal capping group® - ACE ACE ACE ACE ACE
N-methylamide C-terminal capping group® - NME NME NAC CT3 CT3

a Protonated aspartate in the mutation library for the OPLSAA /L has been renamed into ASPP, whereas in the native OPLSAA/L it is
named ASPH.

b Mutations of the sulfur bridge forming cysteine are not supported by pmx.

¢ Protonated glutamate in the mutation library for the OPLSAA/L has been renamed into GLUP, whereas in the native OPLSAA/L it is
named GLUH.

d Neutral lysine in the mutation library for the OPLSAA/L has been renamed into LSN, whereas in the native OPLSAA /L it is named LYS.

¢ Mutations of the capping groups are not supported by pmx.



Table S2: An example of input for more than 3 mutations to be introduced at once. In this example
4 residues will be mutated. Note that the residues do not need to be entered sequentially. The
input may contain two or three values per entry. If three values are entered, the first character will
be interpreted as a chain identifier and the second value will mark residue ID. For the entries with
two values, the first value will be interpreted as a residue ID and the first residue in the structure
matching this ID will be used. The last value in every entry denotes the mutation to be performed.

X 3 A
Y 5 V
20 R

A 11 D



Table S3: The variants of Trp cage used in the simulations. TC5b and TC10b served as the references
to introduce mutations of the other variants. The melting temperature values were experimentally
estimated from the CSD (chemical shift deviations) and CD (circular dichroism) measurements. '3

T, °C| T, °C
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 (CSD) (CD)

Reference TC5b |[N L Y I Q W L KD G G P S S G R P P P S 42 42
mut TCbha NLFIQWILKDGSGU?PS S GRUPUPP S 32 31
mut TC8a NLYAQWILKDGG GU?PS S GRUPUPUP S 46 46
mut TC9b NAYI QWLKDGGU&P S S GRUPP P S 51 50
mut TC9b 1 NAYI AWLKDG GU&P S S GURUPP P S 41 43
mut TC11bl GAYAQWILKDGGU®PS S GRUPP P S 39 41
mut TC11lbl 1 |G A F A QWULKDGGU?PS S GRUP P P S 29 26
Reference TC10b|D A Y A Q WL KD G G P S S G R P P P S 56 56
mut TC10b_1 DAFAQWILKDGGU?PS S GRUPUPP S 47 46
mut TC10b_ 2 DALAQWILKDGS GU?PS S GRUPUPUP S 39 -
mut TC10b_3 DAAAQWILKDGGU?PS S GRUPUPP S 6 -
mut TC10b_4 DAYAQWAKDGGU?PS S GRUPUPP S 11 -
mut TC10b_5 DAYAQWILK KD GG GUPS S GKU&PP P S - 45.82
mut TC8b DLYAQWILIKDG GU&PS S GRUPUPP S 50 53

& T,, value from.

12




Table S4: Free energy estimates for the capped GXG tripeptides in the Amber99sb force field.

A T \ L F Y W T M C S N Q D E R K X G Z H 0 B J
Al - 1204 -71.94 -7048 30.99 -52.69 B50.87 -120.53 6.54 15.73 -39.15 -355.91 -289.15 - - - - 5900 -46.09 -  -52.13 -46.00 -211.29 -181.19
+0.29 +£023 +036 4034 +045 +049 +025 +0.32 +0.16 +0.18 +0.32 =+ 0.39 +0.38 +0.24 +0.30 +047 +024 +0.33
I |-1204 -  -8488 8554 16.10 -68.04 3472 -129.20 -11.43 -0.53 -51.01 -368.04 -302.17 - - - - 7364 -60.92 -  -68.18 -5343 -228.18 -199.60
+0.29 +£0.22 +033 +£038 +047 +047 +0.32 +028 +030 £0.36 + 042 + 040 +0.39 +0.56 4045 +040 +042 +0.38
V[ 7194 8488 - 118 10082 15.77 119.15 -4527 76.91 83.88 32.95 -282.46 -218.78 - g - - 9.65 23.08 - 1624 26.16 -145.77 -111.91
+0.23 +0.22 +0.51 +038 +052 4049 +0.20 +037 +025 +029 +0.56 +0.46 +0.48 +0.45 4040 +049 +044 +0.53
L | 7048 8554 -1.18 - 10247 1755 120.80 -50.91 73.71 83.57 30.68 -282.54 -217.67 - - - - 1199 2444 - 1666 23.75 -142.73 -113.46
+0.36 +0.33 + 051 +£0.33 +044 +042 +055 +£0.29 +0.34 +£039 +028 =+0.40 +0.46 + 0.52 4042 +054 +028 +0.34
F |-30.99 -16.10 -100.82 -102.47 -  -84.44 18.14 -151.40 -25.59 -15.43 -72.00 -387.00 -320.14 - - - - 9142 -6484 -  85.11 -78.79 -242.20 -212.52
+0.34 +038 +038 +0.33 +0.13 +035 +046 +0.33 +029 +0.38 + 041 =+ 0.40 +0.34 +0.53 4030 +059 +034 +0.37
Y| 52.69 68.04 -15.77 -17.55 8444 -  102.74 -67.57 6049 67.81 1159 -302.70 -235.73 - - - - 717 1934 - 001 658 -158.68 -127.61
+ 045 + 047 +0.52 +044 +0.13 4037 +0.62 +039 +036 +048 + 042 +0.47 +0.34 +0.55 4033 +059 +040 +0.43
W | -50.87 -34.72 -119.15 -120.80 -18.14 -102.74 -  -169.56 -42.46 -33.84 -91.04 -403.00 -339.11 - - - - -109.86 -83.84 -  -102.93 -97.49 -258.08 -231.09
+0.49 +047 +049 +042 +0.35 +0.37 +0.56 +045 +0.38 +041 +060 +0.51 +0.48 +0.68 4040 +0.73 +049 +043
T [ 12053 12920 4527 5091 15140 67.57 169.56 -  127.59 130.82 80.66 -239.87 -167.87 - - - - 6033 7350 - 66.23 7398 -104.65 -61.79
+0.25 +032 +£020 +055 +046 +0.62 =+ 0.56 4045 +0.24 +£022 +0.77 +0.51 +0.56 +0.43 +0.52 +058 +050 +0.54
M| 654 1143 -76.91 -73.71 2559 -60.49 4246 -127.59 - 887 -46.40 -356.28 -293.50 - - - - 6621 -52.69 -  -59.49 -48.98 -211.92 -186.42
+0.32 £028 +£037 +£029 +£0.33 +039 +045 +0.45 +0.26 +£0.30 +0.38 +0.29 +0.52 +0.49 4031 +036 +034 +0.27
C|-1573 053 -83.88 -83.57 1543 -67.81 33.84 -130.82 -887 -  -50.85 -381.18 -303.39 - 2 - - 7391 -62.38 -  68.77 -61.75 -246.79 -196.96
+0.16 +030 +025 +034 +£029 +036 +038 +0.24 +0.26 +0.13 +039 +0.32 +0.36 +0.36 4032 +049 +034 +0.36
S[3915 5101 -32.95 -30.68 72.00 -11.59 91.04 -80.66 4640 5085 -  -320.39 -248.98 - - - - -19.14 -6.07 -  -12.32 -7.04 -180.24 -140.30
+0.18 +0.36 +0.29 +0.39 +038 +048 +041 +022 +030 +0.13 +0.52 + 0.37 +0.45 + 0.31 +0.33 +047 +£035 +0.31
N [355.91 368.04 28246 282.54 387.00 302.70 403.00 239.87 356.28 381.18 320.39 -  63.28 - 5 - - 29735 309.53 -  302.69 307.25 144.77 170.66
+0.32 +042 +056 +028 +041 +042 +060 +0.77 +0.38 +0.39 + 0.52 +0.64 +0.38 +0.52 4045 +073 +021 +0.54
Q [289.15 302.17 21878 217.67 320.14 235.73 339.11 167.87 293.50 303.39 248.98 -63.28 - - - - - 22972 24152 - 235.72 24238 79.58 109.49
+0.39 +040 +046 + 040 +0.40 +047 +051 + 051 +0.29 +032 +0.37 +0.64 +0.53 +0.53 4046 +048 + 050 =+ 0.21

D| - - - - - - - - - - - - - - 2584 - - - - - - - - -

+0.65
B| - - - - - - - - - - - - - 2584 - - - - - - - - - -
+0.65
R| - - - - - - - - - - - - - - - - 663.05 - - 72324 - - - -
+0.30 +0.80
K| - - 5 - B - 2 - B - 2 - B R - 66305 - : - 6352 - - B -
+ 0.30 +0.72

X [ 59.00 73.64 -9.65 -11.99 9142 7.7 109.86 -60.38 66.21 73.91 19.14 -207.35 -229.72 - - - - - 2601 - 6.16  11.20 -153.19 -122.24
+0.38 +039 +048 +046 +0.34 +034 +048 +0.56 +0.52 +0.36 +045 +0.38 +0.53 + 0.57 4025 +0.74 +0.32 +0.46
G| 4609 6092 -23.08 -24.44 64.84 -19.34 83.84 -73.50 52.69 6238 6.07 -309.53 -241.52 - - - - 2601 - - -1782 384 -163.62 -132.62
+0.24 +056 +045 +052 +£0.53 +055 +0.68 +043 +049 +0.36 +031 +052 =+0.53 +0.57 +0.36 +053 +036 +0.44

Z| - - - - - - - - - - - - - - - 72324 6352 - - - - - - -

+0.80 + 0.72

H| 5213 68.18 -16.24 -16.66 85.11 001 102.93 -66.23 59.49 68.77 12.32 -302.60 -235.72 - - - - 616 1782 - - 6.93 -157.25 -128.33
+0.30 +045 +040 +042 +£0.30 +0.33 +040 +052 +0.31 +032 +033 +045 =+ 0.46 +0.25 +0.36 +0.57 +0.39 +0.38
O | 46.00 5843 -26.16 -23.75 78.79 -6.58 97.49 -73.98 4898 61.75 7.04 -307.25 -242.38 - 2 - - 1120 -384 - 693 -  -163.36 -135.83
+0.47 +040 +049 +054 +£0.59 +059 +0.73 + 058 +0.36 +049 +047 +0.73 +0.48 +0.74 +0.53 +0.57 +0.70 + 0.50

B |211.29 22818 145.77 142.73 24220 158.68 258.08 104.65 211.92 246.79 180.24 -144.77 -79.58 - - - - 15319 163.62 -  157.25 163.36 - 28.81
+0.24 +042 +044 +£028 +£0.34 +040 +£049 +050 +0.34 +034 £035 +021 =+0.50 +0.32 +0.36 +0.39 +0.70 +0.50

J[181.19 199.60 111.91 113.46 212.52 127.61 231.09 61.79 186.42 196.96 140.30 -170.66 -109.49 - - - - 12224 13262 -  128.33 13583 -28.81 -

+0.33 +038 +053 +034 +£037 +043 +043 +0.54 +0.27 +0.36 +031 +054 +021 +0.46 +0.44 +0.38 +0.50 + 0.50




Table S5: Free energy estimates for the capped GXG tripeptides in the Amber99sb*ILDN force field.
A T \ L F Y W T M C S N Q D E R K X G Z H 0 B J
Al - 9.64 -70.48 -70.77 31.95 -52.48 49.20 -120.98 6.38 1558 -39.09 -355.20 -288.32 - - - - -59.86 -47.32 - -51.77 -46.35 -211.28 -179.53
+0.33 +£026 +040 +0.39 +049 +051 +027 +£0.34 +019 +0.19 + 028 =+ 0.40 +0.41 +0.25 +0.30 +047 +0.25 +0.36
I | -964 - 8202 8214 13.60 -71.17 32.10 -128.47 -893 188 -49.15 -362.43 -299.21 - - - - 7523 -63.17 -  -70.99 -63.03 -228.27 -200.03
+0.33 +£0.23 +042 £037 £046 +041 +034 +025 +024 +£0.27 +036 +0.25 +0.43 + 048 4040 +043 +0.38 +0.33
V[ 7048 8202 - 0.18  99.89 1544 117.72 -45.15 76.06 84.42 32.77 -280.26 -217.48 - - - - 978 2141 - 1450 2245 -146.86 -112.01
+0.26 +0.23 +0.52 +038 +045 +045 +0.21 +0.35 +024 +029 +052 +0.37 +0.38 + 041 +0.36 +0.53 +046 +0.45
L| 7077 8214 -0.18 - 101.65 1597 11890 -52.66 74.05 83.61 29.72 -279.16 -218.58 - - - - 893 2211 - 1660 2596 -143.34 -113.93
+0.40 +0.42 +0.52 +£0.33 +043 +043 +064 +£0.28 +0.36 £034 +058 +0.35 +0.52 + 047 4036 +044 +042 +0.32
F|-31.95 -13.60 -99.89 -101.65 -  -84.48 17.96 -151.15 -24.98 -15.93 -70.88 -383.98 -319.33 - 5 - - 9216 -64.25 -  -85.05 -78.70 -243.04 -211.91
+0.39 +037 +038 +0.33 +0.14 £032 +051 +£035 +034 +£035 +040 + 041 +0.33 +0.55 4030 +054 +036 +0.35
Y| 5248 71.17 -15.44 -1597 8448 -  103.68 -66.83 6045 68.35 12.93 -300.44 -235.60 - - - - 774 2026 - 0.66  6.81 -157.93 -126.57
+ 049 + 046 +045 + 043 +0.14 4036 +059 +043 +0.38 +049 +0.39 +0.53 +0.33 4 0.62 4035 +0.61 +040 +0.44
W[ -49.20 -32.10 -117.72 -118.90 -17.96 -103.68 -  -169.47 -41.93 -33.15 -88.84 -402.07 -337.90 - - - - -110.63 -82.53 -  -102.50 -95.49 -260.39 -228.53
+0.51 +041 +045 +043 +0.32 +0.36 +0.60 +044 + 037 +043 +046 =+ 0.65 +0.46 + 0.62 4043 +070 +042 +0.44
T |120.98 12847 45.15 52.66 151.15 66.83 169.47 -  127.75 132.14 80.73 -232.51 -165.87 - - - - 6125 7361 - 6591 7287 -10490 -59.30
+0.27 +034 +021 +0.64 +051 +059 +0.60 4049 +0.25 £026 +059 +0.48 +0.54 +0.42 +0.58 +0.68 +053 +0.45
M| -6.38 893 -76.06 -74.05 24.98 -60.45 41.93 -127.75 - 887 -46.69 -352.57 -203.85 - - - - -66.69 -54.31 -  -59.89 -48.72 -212.01 -186.43
+0.34 £025 +£035 +028 +£0.35 +043 +044 +0.49 +£0.29 +£0.34 +045 +0.27 +0.56 + 0.46 4035 +035 +038 +0.27
C|-1558 -1.88 -84.42 -83.61 1593 -68.35 33.15 -132.14 -887 -  -51.05 -374.81 -303.45 - 2 - - 7479 -62.36 - -69.79 -61.58 -246.84 -196.12
+£0.19 +024 +£024 +036 +034 +038 +037 +0.25 +0.29 +0.12 +029 +0.35 +0.36 + 0.31 +0.31 +043 +035 +0.33
S[39.09 49.15 -32.77 -20.72 7088 -12.93 88.84 -80.73 46.69 51.05 -  -314.56 -248.28 - - - - 1955 -7.46 -  -1251 -6.18 -179.63 -140.12
+0.19 +027 +029 +034 +£035 +049 +043 +0.26 +0.34 +0.12 +0.36 =+ 0.35 +0.45 + 0.31 4035 +042 +0.31 +0.32
N [355.29 362.43 280.26 279.16 383.98 300.44 402.07 232.51 352.57 374.81 31456 - 5950 - 5 - - 20359 30271 -  298.70 303.03 151.67 167.15
+0.28 +036 +052 +058 +£040 +0.39 +046 +0.59 +045 +0.29 + 0.36 +0.58 +0.39 +0.53 4039 +081 +032 +0.44
Q[ 28832 29921 21748 218.58 319.33 235.60 337.90 165.87 293.85 303.45 24828 -59.50 - - - - - 22849 24152 - 23466 241.66 79.60 109.00
+0.40 +0.25 +037 +035 +041 +053 +065 +048 +0.27 +0.35 +0.35 +0.58 +0.62 +0.54 4048 +047 +046 +0.23
D| - - - - - - - - - - - - - - 3669 - - - - - - - - -
+0.44
E| - - - : - - - - - - - - - 3669 - - - - - - - - - -
+0.44
R| - - - - - - - - - - - - - - - - 66245 - - 72649 - - - -
+0.27 +0.72
K| - - - - - - - - - - - - - - - 66245 - - - 6345 - - - -
+0.27 +0.65
X | 59.86 7523 -9.78 -893 9216 7.74 110.63 -61.25 66.69 74.79 10.55 -20359 -228.49 - - - - - 2691 - 728 11.84 -152.42 -120.76
+041 +043 +£038 +£052 +£0.33 +0.33 +£046 +0.54 +0.56 +0.36 +045 + 039 +0.62 +0.62 +£0.25 +0.69 +038 +048
G| 4732 6317 -21.41 -22.11 6425 -20.26 8253 -73.61 5431 6236 7.46 -302.71 -241.52 - - - - 2691 - - 21650 4.06 -162.22 -129.46
+0.25 +048 +041 +047 +0.55 +0.62 +062 +042 +046 +031 +031 +053 =+ 0.54 +0.62 +0.35 +049 +037 +045
Z| - - - - - - - - - - - - - - - 72649 -63.45 - - - - - - -
+0.72 + 0.65
H| 5177 7099 -1450 -16.60 85.05 -0.66 102.50 -65.91 59.89 69.79 1251 -208.70 -234.66 - - - - 728 1650 - - 512 -157.84 -126.85
+0.30 +040 +0.36 +036 +£0.30 +035 +043 +058 +£0.35 +031 +035 +039 +048 +0.25 +0.35 +0.50 +0.38 +0.40
O | 4635 63.08 -2245 -25.96 78.70 681 9549 -72.87 48.72 6158 6.18 -303.03 -241.66 - 2 - - 1184 406 - 512 - -163.19 -134.66
+047 +043 +£053 +044 +£054 +0.61 +0.70 +0.68 +0.35 +043 +042 + 081 + 047 +0.69 +0.49 +0.50 +0.73 + 047
B |211.28 22827 146.86 143.34 243.04 157.93 260.39 104.90 212.01 246.84 179.63 -151.67 -79.60 - - - - 15242 16222 -  157.84 163.19 - 29.27
+0.25 +038 +046 +042 +£0.36 +040 +042 +053 +£0.38 +035 +031 +032 +0.46 +0.38 +0.37 +£0.38 +0.73 +0.49
J [179.53 200.03 112.01 113.93 211.91 126,57 228.53 59.30 186.43 196.12 140.12 -167.15 -109.00 - - - - 12076 12946 -  126.85 134.66 -29.27 -
+0.36 +033 +045 +032 +£0.35 +044 +044 +045 +0.27 +033 +032 +044 =+0.23 +0.48 +0.45 +0.40 + 047 +0.49




Table S6: Free energy estimates for the capped GXG tripeptides in the OPLSAA /L force field.

A I \% L F Y W T M C S N Q D E R K X G 7 H 0 B J
= 83.57 52.18 4573 59.36 20.76 27.48 16.49 2232 2421 20.68 -143.78 -135.01 - = - - 5073 -35.10 - 46.07 28.11 -117.00 -79.74
4+0.30 £0.22 +0.32 + 048 +£0.53 +0.54 +0.30 £0.31 +0.33 021 +028 =045 +0.43 + 0.30 +0.50 +0.32 + 027 =+ 047
8357 -  -35.80 -36.53 -4.34 -43.04 -34.46 -67.83 -65.99 -84.62 -63.51 -231.30 -233.96 - = - - -11650 -98.12 -  -17.82 -41.38 -197.78 -165.80
+ 0.30 +0.22 +027 £041 + 049 +0.60 + 055 =+ 0.40 + 0.47 + 0.43 =+ 0.52 =+ 0.30 4+ 0.54 + 0.58 + 0.68 +0.29 + 042 =+ 0.49
-52.18 35.89 - -0.59  9.73 -29.12 -23.01 -39.81 -29.94 -48.31 -35.58 -195.79 -194.05 - = - - -100.66 -84.41 - 473 -22.82 -173.77 -136.46
+0.22 +0.22 +0.39 £ 050 +0.51 + 0.58 +0.22 +0.51 + 0.18 £ 024 +0.39 =+ 0.47 4+ 0.78 + 0.60 4+ 0.60 +0.36 =+ 0.54 =+ 0.83
-45.73  36.53  0.59 - 12.77 -2852 -20.48 -32.92 -28.37 -48.74 -27.96 -190.59 -195.88 - = - - 9978 -82.18 - -2.67 -19.36 -170.89 -143.39
4+ 0.32 +0.27 =+ 0.39 +0.29 + 043 +£048 4+ 0.58 +0.30 +0.52 =+ 0.52 + 0.30 =+ 0.38 4+ 0.90 + 0.64 +0.34 +£039 +0.32 =+ 0.42
-59.36 4.34 -9.73 -12.77 -  -38.43 -32.45 -24.43 -37.68 -39.14 -33.36 -195.48 -192.38 - - - - -109.48 -72.68 -  -15.91 -26.49 -169.37 -139.88
+ 048 + 041 =+ 0.50 =+ 0.29 +0.14 + 037 +1.83 +0.37 +0.32 +0.53 =+ 0.89 =+ 0.41 + 0.65 + 0.58 + 040 +0.32 +£0.71 =+0.35
-20.76 43.04 29.12 2852 38.43 - 6.04 11.92 0.93 -1.85 4.92 -154.98 -153.28 - . - - -69.62 -34.03 - 2453 11.89 -132.61 -101.02
+0.53 £ 049 + 051 + 0.43 =+ 0.14 4+ 0.36 + 1.58 + 0.40 =+ 0.37 =+ 0.45 =+ 0.91 =+ 0.54 +0.90 =+ 0.66 +0.59 +042 +0.69 =+ 0.45
2748 34.46 23.01 20.48 3245 -6.04 - 761 -3.94 347 548 -166.71 -157.24 - - - - 8001 -3887 - 1836 8.12 -141.96 -103.28
+ 0.54 + 0.60 =+ 0.58 =+ 0.48 + 0.37 + 0.36 +1.48 +045 +0.65 + 1.15 +0.52 =+ 0.81 + 044 +0.72 + 0.76 +0.62 =+ 0.54 =+ 0.49
-16.49 67.83 39.81 3292 2443 -11.92 -7.61 - 9.17 -9.38 5.07 -155.70 -150.10 - = - - 8599 -69.88 - 832 12.06 -147.57 -97.84
+0.30 +£0.55 +0.22 + 0.58 =+ 1.83 + 1.58 =+ 1.48 +0.60 +0.19 +0.16 =+ 0.43 = 0.68 + 2389 +1.26 + 256 +0.57 + 159 =+ 4.70
-22.32 65.99 29.94 2837 37.68 -0.93 3.94 -9.17 - -19.95 -2.63 -166.06 -165.64 - = - - 7681 -57.88 - 2520 9.65 -145.96 -110.92
4+ 0.31 + 040 =+ 051 4 0.30 + 0.37 + 0.40 =+ 0.45 + 0.60 + 052 + 052 +029 =+ 0.53 4+ 0.46 + 0.54 4+ 0.58 +0.27 =+ 042 =+ 0.44
2421 8462 4831 4874 39.14 185 347 938 19.95 - 1421 -159.41 -145.66 - = - - 7911 -60.54 - 27.78 26.16 -150.50 -91.34
+0.33 +047 £0.18 + 052 +0.32 +0.37 4 0.65 + 0.19 + 0.52 +0.15 +0.29 =+ 0.59 4+ 0.77 + 0.50 +0.33 +£043 +0.38 =+ 0.69
-20.68 63.51 35.58 27.96 33.36 -4.92 -548 -507 263 -1421 -  -161.87 -154.28 - = - - 9253 -73.46 - 2361 9.32 -148.75 -100.21
+021 +£043 +0.24 + 052 £0.53 + 045 +1.15 +£0.16 =+ 0.52 =+ 0.15 +0.40 =+ 0.60 4+ 0.96 + 0.64 + 052 +0.32 £045 =+ 0.80
143.78 231.30 195.79 190.59 195.48 154.98 166.71 155.70 166.06 159.41 161.87 - -1.57 - - - - 87.24 94.74 - 173.07 173.73 3744 5201
+0.28 +0.52 +0.39 + 0.30 +0.89 + 091 =+ 0.52 + 0.43 +0.29 =+ 0.29 =+ 0.40 + 0.48 + 047 + 0.66 +1.13 +042 +025 =+ 0.28
135.01 233.96 194.05 195.88 192.38 153.28 157.24 150.10 165.64 145.66 154.28 1.57 = - = - = 76.10  93.98 - 17840 17352 1950 66.19
4+ 0.45 +0.30 +0.47 + 0.38 £ 041 +0.54 + 0.81 +0.68 +0.53 + 0.59 =+ 0.60 =+ 0.48 +1.13 + 0.80 + 052 + 051 +047 =+ 0.41
+0.39
+ 0.39
2 - = - 2 - 2 - = - 2 - 2 - E - 9.78 - - 101.90 - - = -
+ 0.48 +0.51
= - = - = - = - = - = - = - = -9.78 = - - 84.45 = - = -
+0.48 + 0.60
50.73 116.50 100.66 99.78 109.48 69.62 80.01 8599 76.81 79.11 9253 -87.24 -76.19 - = - = - 37.41 - 94.85 89.01 -63.04 -20.84
+ 043 +£054 +0.78 +0.90 £ 0.65 + 0.90 =+ 0.44 +2.89 + 046 =+ 0.77 +0.96 =+ 0.47 =+ 1.13 + 0.59 +1.26 +0.67 +0.36 =+ 0.40
35.10 98.12 84.41 82.18 72.68 34.03 3887 69.88 57.88 60.54 73.46 -94.74 -93.98 - = - - 34 = B 59.65 69.79 -67.79 -37.90
4+ 0.30 + 0.58 =+ 0.60 + 0.64 + 0.58 + 0.66 =+ 0.72 + 1.26 + 0.54 =+ 0.50 + 0.64 + 0.66 =+ 0.80 + 0.59 + 0.61 +0.63 =+ 049 =+ 0.62
= - - - = - = - = - = - = - - -101.90 -84.45 - - - = - - -
+ 0.51 =+ 0.60
-46.07 17.82 473 267 1591 -2453 -18.36 -8.32 -25.20 -27.78 -23.61 -173.07 -178.40 - = - - 9485 -59.65 - - -13.02 -145.90 -128.35
4+ 0.50 + 0.68 =+ 0.60 + 0.34 + 040 + 059 =+ 0.76 + 2.56 + 0.58 =+ 0.33 + 0.52 + 1.13 =+ 0.52 4+ 1.26 =+ 0.61 +0.42 +0.78 +0.36
-28.11 41.38 22.82 19.36 26.49 -11.89 -8.12 -12.06 -9.65 -26.16 -9.32 -173.73 -173.52 - = - - -89.01 -69.79 - 13.02 - -153.60 -126.08
+0.32 +0.29 +£036 + 039 +0.32 +042 =+ 0.62 + 0.57 +0.27 =+ 043 + 0.32 + 042 =+ 0.51 + 0.67 + 0.63 + 0.42 +0.45 + 0.60
117.00 197.78 173.77 170.89 169.37 132.61 141.96 147.57 145.96 150.50 148.75 -37.44 -19.50 - = - = 63.04 67.79 - 14590 153.60 - 35.06
+027 £042 + 054 + 032 £0.71 +0.69 & 054 +1.59 + 042 + 0.38 =+ 045 + 0.25 =+ 0.47 4+ 0.36 + 0.49 + 0.78 + 0.45 + 0.26
79.74 165.80 136.46 143.39 139.88 101.02 103.28 97.84 110.92 91.34 100.21 -52.01 -66.19 - - - - 20.84  37.90 - 128.35 126.08 -35.06 -
+ 047 + 049 +£0.83 + 042 +0.35 + 045 +0.49 +4.70 + 044 +0.69 + 0.80 + 0.28 =+ 0.41 + 040 + 0.62 + 0.36 + 0.60 =+ 0.26




Table S7: Free energy estimates for the capped GXG tripeptides

in the Charmm?22* force field.

A I A% L F Y W% T M C S N Q D B R K X G Z H (0] B J
A - -17.99 -50.68 -55.31 68.92 289 7496 -97.98 -13.93 10.04 21.90 -384.46 -237.49 - - - - -131.45 - - -64.98 -19.29 -288.94 -179.47
+0.34 £022 +£049 £050 £0.47 +£0.57 £0.25 +£0.35 £020 £0.20 +0.37 =+ 0.36 + 0.39 + 031 £045 £0.30 =+ 0.40
I | 17.99 - 3.55  -75.90 25.21 -40.93 31.98 -107.44 12.39 21.41 12.55 -314.59 -234.29 - - - - -175.55 - - -110.69 -57.78 -340.22 -208.44
+ 0.34 +0.18 +£0.38 £042 +0.46 £048 +0.26 £ 0.27 +0.24 £0.34 +0.39 =+£0.27 + 0.49 + 045 +£0.42 £0.39 =£0.44
V| 50.68 -3.55 - -80.55  53.71 -12.55 60.99 -67.58 26.35 42.74 46.06 -316.62 -257.46 - - - - -146.45 - - -81.78 -4.06 -297.62 -187.49
+ 0.22 £ 0.18 + 041 £038 £037 £049 £024 +£035 £0.18 £0.33 +£0.38 =+ 0.36 + 0.43 +£0.34 £050 £0.33 =£0.50
L | 55.31 75.90 80.55 - 102.57 35.57 109.01 -60.82 88.45 60.20 58.21 -271.53 -158.43 - - - - -96.90 - - -33.656 51.95 -267.79 -97.55
+ 049 +0.38 £ 0.41 + 034 £055 £051 +045 £0.25 +£0.29 £0.37 £+ 043 =+£ 0.32 + 0.55 + 048 +0.42 £0.37 =£0.32
F | -68.92 -25.21 -53.71 -102.57 - -66.18  6.75 -134.32 -57.90 -57.69 -47.27 -383.42 -284.25 - - - - -200.22 - - -136.21 -56.92 -347.69 -227.43
+ 0.50 + 0.42 £ 0.38 +0.34 +0.12 £0.38 £0.51 +£0.36 £0.27 +£042 +0.31 =+0.44 + 0.35 + 035 +£0.49 £0.30 =£ 0.42
Y | -2.89 4093 12.55 -35.57 66.18 - 71.47 -68.41  8.37 8.88  18.52 -317.47 -218.66 - - - - -134.84 - - -69.35 9.60 -280.21 -162.42
+ 047 £ 0.46 £ 0.37 +0.55 &£ 0.12 + 037 £055 £041 +£0.32 £043 +0.37 £ 045 + 0.38 £+ 041 +£0.51 £042 £ 0.44
W |-74.96 -31.98 -60.99 -109.01 -6.75 -71.47 - -140.18 -63.94 -64.35 -53.41 -391.51 -294.24 - - - - -206.62 - - -141.13 -65.86 -355.15 -236.14
+ 0.57 £ 0.48 £049 =+ 0.51 =£0.38 =+ 0.37 + 057 £0.46 £0.38 045 + 045 =+ 0.45 + 0.38 + 043 +£0.54 £041 =£0.55
T | 97.98 107.44 67.58 60.82 134.32 68.41 140.18 - 106.25 95.69 113.72 -263.91 -118.85 - - - - -65.66 - - -1.63  70.53 -240.64 -97.86
+ 025 £026 £0.24 + 045 £0.51 + 0.55 +£ 0.57 + 044 +£0.20 £0.20 + 040 =+ 0.41 + 0.48 + 0.43 +£0.56 £+ 0.42 =£ 0.58
M| 1393 -12.39 -26.35 -88.45 5790 -8.37 63.94 -106.25 - 12.05 13.17 -369.40 -245.69 - - - - -140.91 - - -76.71 -23.87 -408.08 -174.66
+ 035 £0.27 £035 +0.25 £036 +041 £0.46 =+ 0.44 + 0.30 £ 0.37 £+ 042 £ 0.27 + 0.48 £+ 0.31 +0.30 £0.35 =+ 0.27
C | -10.04 -21.41 -42.74 -60.20 57.69 -8.88 64.35 -95.69 -12.05 - 17.69 -373.01 -257.94 - - - - -141.75 - - -76.59 -21.34 -331.68 -184.66
+ 020 +£0.24 £0.18 +0.29 £0.27 +0.32 £0.38 +0.20 =+ 0.30 + 0.17 £ 0.23 =+ 0.25 + 0.31 +0.26 + 0.41 £0.22 =+ 0.60
S |-21.90 -12.55 -46.06 -58.21 47.27 -18.52 53.41 -113.72 -13.17 -17.69 - -376.27 -238.85 - - - - -152.20 - - -88.24 -12.26 -322.51 -182.98
+0.20 £0.34 £0.33 +0.37 £042 +043 £0.45 +0.20 +£0.37 £0.17 +0.34 £ 0.34 + 0.36 £+ 031 £0.36 +£0.30 =£ 043
N | 384.46 314.59 316.62 271.53 383.42 317.47 391.51 263.91 369.40 373.01 376.27 - 68.21 - - - - 182.49 - - 246.59 314.43 47.99 149.59
+ 037 £0.39 £038 +043 £031 +037 £045 +040 +£0.42 £ 0.23 £ 0.34 + 0.44 + 0.48 + 040 +0.61 +£0.16 =+ 0.53
Q [ 237.49 234.29 257.46 158.43 284.25 218.66 294.24 118.85 245.69 257.94 238.85 -68.21 - - - - - 85.10 - - 149.71 207.18 -61.55 58.20
+0.36 £027 £0.36 + 032 £044 + 045 £045 +0.41 £027 £0.25 +0.34 £044 + 0.53 +032 £033 £0.34 =£0.15
D - - - - - - - - - - - - - - 77.24 - - - - - - - - -
=+ 0.55
E - - - - - - - - - - - - - -77.24 - - - - - - - - - -
+ 0.55
R - - - - - - - - - - - - - - - - 544.31 - - 633.11 - - - -
+ 0.30 + 0.54
K - - - - - - - - - - - - - - - -544.31 - - - 87.66 - - - -
+ 0.30 + 0.57
X | 131.45 175.55 146.45 96.90 200.22 134.84 206.62 65.66 140.91 141.75 152.20 -182.49 -85.10 - - - - - - - 64.00 141.72 -147.23 -28.74
+ 039 £049 £043 +055 £0.35 +£038 £0.38 048 +£0.48 £0.31 £0.36 £ 048 =+ 0.53 £+ 0.22 +£0.57 £046 =£ 0.59
G - - - - - - - - - - - - - - - - - - - - - - - -
Z - - - - - - - - - - - - - - - -633.11 -87.66 - - - - - - -
+ 0.54 &£ 0.57
H| 6498 110.69 81.78 33.65 136.21 69.35 141.13 1.63 76.71 76.59 88.24 -246.59 -149.71 - - - - -64.00 - - - 76.63 -211.55 -93.32
+ 031 £045 £034 +048 £035 041 £043 +£043 £0.31 £0.26 £031 £ 040 =+ 0.32 + 0.22 + 040 £0.34 =+0.38
O | 19.29 5778 4.06 -51.95 56.92 -9.60 65.86 -70.53 23.87 21.34 12.26 -314.43 -207.18 - - - - -141.72 - - -76.63 - -309.10 -192.74
+ 045 +0.42 £050 +042 £049 +051 £0.54 +£056 £0.30 £041 £0.36 =+ 0.61 =+ 0.33 + 0.57 + 0.40 + 0.45 £0.28
B [ 288.94 340.22 297.62 267.79 347.69 280.21 355.15 240.64 408.08 331.68 322.51 -47.99 61.55 - - - - 147.23 - - 211.55 309.10 - 144.28
+ 030 £0.39 £0.33 037 £030 042 £0.41 +£042 £0.35 £0.22 £0.30 £0.16 =+ 0.34 + 0.46 + 0.34 =+ 0.45 + 0.41
J | 179.47 208.44 187.49 97.55 227.43 162.42 236.14 97.86 174.66 184.66 182.98 -149.59 -58.20 - - - - 28.74 - - 93.32 192.74 -144.28 -
+ 040 +0.44 £050 +0.32 £042 +044 £0.55 +0.58 +£0.27 £0.60 +043 =+ 0.53 =+ 0.15 + 0.59 + 0.38 +0.28 £ 0.41




Table S8: Free energy estimates for the capped GXG tripeptides in the Charmm36 force field.

A I Vv L F Y W T M C S N Q D E R K X G Z H 0 B J
A - -4.04 -38.71 -4249 73.05 9.78 143.79 -76.33 7.73  10.78 36.56 -348.82 -211.59 - - - - 12821 - - -65.23 4.98 -289.22 -157.07
+029 £020 £042 £049 + 049 +£053 £024 £ 046 + 021 +0.21 +032 =042 +0.33 +0.34 +047 £033 =+ 0.40
I| 4.04 - 239 -79.29 26.99 -36.43 96.04 -100.09 20.15 23.85 13.73 -282.59 -214.70 - - - - 17399 - -  -111.86 -41.71 -352.48 -197.62
+ 0.29 +019 +032 +£048 +049 + 045 +029 +028 +£029 +031 +052 +0.33 +0.39 + 047 +036 +£037 =+ 0.28
V| 3871 239 - 7821 55.77 -820 12542 -63.01 37.49 50.82 46.57 -284.53 -232.42 - - - - -14560 - - -83.77 12.07 -303.46 -171.19
+0.20 +0.19 +0.33 +£036 +£039 £046 +0.23 +036 +020 £027 =+038 =+ 0.40 +0.33 +0.35 +041 +£033 +0.41
L | 4249 7929 78.21 ~ 104.83 37.61 17424 -54.77 9850 66.17 58.71 -240.17 -137.49 - - - E 95.02 - - -32.85 62.88 -280.89 -89.21
+ 042 +0.32 +0.33 +0.36 +048 +£044 + 047 +0.62 +034 +041 =+0.44 =+ 0.61 +0.37 +0.39 +053 £030 =+0.37
F | -73.05 -26.99 -55.77 -104.83 - -66.12  62.84 -134.94 -57.80 -59.34 -49.83 -381.92 -281.38 - 2 - - 21944 - -  -156.04 -56.81 -348.74 -228.53
4+ 049 +048 +£0.36 =+ 0.36 +013 £035 +£062 £042 +031 +042 +033 =+0.35 +0.29 +0.31 +050 £037 =043
Y| -9.78 3643 820 -37.61 66.12 R 126.87 -71.27 7.74 669 1549 -314.48 -215.712 - - - - -153.07 - - -89.63 8.44 -280.91 -163.26
+049 +049 +0.39 + 048 =+ 0.13 +035 +055 4043 +0.33 £044 =+ 044 =+ 0.39 +0.34 +034 +052 4040 =+ 0.43
W |-143.79 -96.04 -125.42 -174.24 -62.84 -126.87 -  -204.32 -129.00 -128.20 -120.48 -449.31 -352.77 - - - - 28200 - -  -217.44 -128.33 -416.29 -299.45
4+ 053 +045 +£046 +044 +0.35 + 0.35 + 058 +050 +044 =+£046 =+ 0.57 =+ 0.44 + 0.52 + 053 +055 +£052 =+ 0.49
T | 76.33 100.09 63.01 54.77 134.94 71.27 204.32 - 107.57 99.00 109.56 -234.68 -114.24 - - - - 66.65 - - -6.13  79.30 -250.61 -90.69
+024 +029 +£023 +£047 £ 062 + 055 +0.58 +050 +£029 +£017 =+ 046 =+ 0.51 +0.58 + 050 +0.60 +048 =+ 0.56
M| -7.73 -20.15 -37.49 -98.50 57.80 -7.74 129.00 -107.57 - 708 530 -350.58 -234.76 - - - - 13921 - - 75.83 -22.01 -432.84 -177.47
4+ 046 +0.28 +036 +062 £ 042 + 043 + 050 =+ 0.50 +032 +049 +0.36 =028 +0.38 + 031 +028 +£027 =+0.34
C|-10.78 -2385 -50.82 -66.17 59.34 -6.69 12820 -99.00 -7.08 - 10.18 -349.38 -241.63 - - - - 13992 - - -76.68 -15.73 -350.47 -181.80
+£021 +029 £020 £034 %031 +033 £044 +£029 =+ 0.32 +0.18 +0.28 =£0.32 +0.27 +029 +046 +£024 =+ 067
S| -36.56 -13.73 -46.57 -58.71 49.83 -15.49 120.48 -109.56 -5.30 -10.18 - 34525 -227.97 - - - - 150718 - - -87.45 -4.63 -335.10 -174.54
4021 +031 £027 041 £042 +£044 +£046 +0.17 +£049 =+ 0.18 +040 +0.41 +0.30 +0.27 +055 +036 =+ 0.49
N | 348.82 282.59 284.53 240.17 381.92 314.48 449.31 234.68 350.58 349.38 345.25 - 61.21 - - - - 18314 - - 24447 296.35 -0.46 124.94
+032 +052 £038 +£044 £ 033 +044 +£057 +£046 =+ 0.36 =+ 0.28 =+ 0.40 + 0.30 +0.34 +038 +039 £020 =057
Q| 211.59 214.70 232.42 137.49 281.38 215.72 352.77 114.24 234.76 241.63 227.97 -61.21 - R - - - 8314 - - 146.55 197.87 -96.06 43.06
4042 +0.33 £040 +£061 4035 +039 £044 +£051 £028 +0.32 +041 +0.30 +0.43 +0.38 +£039 +£025 =+0.31

D - - - - B R - - - - E - - - 76.84 - B - - - - E -

+ 0.41
E - - - - - - - - - - - - - 7684 - - - - - - - - -
+ 041
R - R - - - - - - - - E - - - - - 895.15 - - 98158 - - B -
+0.33 + 0.61
K 2 - 2 - = - 2 - 2 - = - 2 - - -895.15 - - - 9163 2 - = -
+0.33 + 0.65

X | 128.21 173.99 145.60 95.02 219.44 153.07 282.00 66.65 139.21 139.92 150.78 -183.14 -83.14 - - - - R - 66.53 139.84 -150.29 -31.22
+0.33 +039 +£033 +£037 £029 +034 +052 +058 +0.38 +027 +030 +034 =043 +020 +044 4033 +0.36

G - - - - - - - - - - - - - - - - - - - - - - - -

7 - R - - - R - - - - - - - - - -981.58 -91.63 - - - - - -

+0.61 +0.65

H| 65.23 111.86 83.77 32.85 156.04 89.63 217.44 6.13  75.83 76.68 87.45 -244.47 -146.55 - - - B 66.53 - - - 77.07 -212.68 -94.08
4+ 034 +047 +£035 +£039 £031 +034 +£053 £050 £031 +029 +027 +038 =+0.38 +0.20 +042 +0.38 =+0.37
O| -498 4171 -12.07 -62.88 56.81 -8.44 12833 -79.30 2201 1573 4.63 -206.35 -197.87 - - - - -13984 - - -77.07 - -333.55 -197.84
4+ 047 +0.36 +£041 +£0.53 %050 +052 +£055 +£0.60 =028 +046 +055 +0.39 =£0.39 +0.44 + 0.42 +0.37 +0.31
B | 280.22 352.48 303.46 280.80 348.74 280.91 416.29 250.61 432.84 35047 335.10 046  96.06 R - - - 15029 - -  212.68 333.55 - 165.24
+0.33 +0.37 +£033 +£030 £037 +040 +052 +£048 +027 +024 +036 +020 =+025 +0.33 +0.38 +0.37 +0.34

J [ 157.07 197.62 171.19 89.21 22853 163.26 299.45 90.69 177.47 181.80 174.54 -124.94 -43.06 - - - - 31.22 - - 94.08 197.84 -165.24 -

+ 040 +028 +£041 +£037 043 +043 +£049 + 056 +0.34 +0.67 +£049 =+0.57 = 0.31 +0.36 +037 +031 +034
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