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Figure S1: Two-dimensional distributions for ¢(CNC.C) versus P(NC.CN) dihedrals, given in degrees,
calculated from HREX simulations for all the model glycopeptide systems. The (¢p/p) space is classified
into a (-160° < ¢ < -20° and -120° < ¢ < 50°) (black), f (-180° < ¢ < -90° and 110° < ¢ < 180°)
(green), ppll (-90° < ¢ < -20° and 110° <y < 180°%) (red) and ar (20° < ¢ < 160° and -50° < ¢ < 120°)
(blue) regions. This classification of the (¢/ap) space has been used earlier by Best, R. B.; Buchete, N.-
V.; Hummer, G. Biophys. J. 2008, 95, L07— L09. The oy region is defined as the mirror image of the a
region. The total probability corresponding to each region has also been presented.
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Figure S2: Proton-proton distance distributions of d(H,,Hy;), d(H.,Hy;) and d(H.,Hy) from HREX MD
simulations for all the model glycopeptide systems. For all the proton-proton distances the serine
linkage (odd—numbered systems) distributions are presented in the left panel while the threonine linkage
(even—numbered systems) distributions are presented in the right panel. All the distances are given in

angstroms and calculated as an <r®>""° average.



Figure S3: 2D radial distribution plots to identify significant HO,...H,O...Hxt and HO,...H;O...Hx
water bridges from HREX simulations for (a) 13 and (b) 14. Arrow indicates the secondary water
density for 14. All the distances are given in angstroms (A).



Table T1: NOE derived distances from NMR experiments and mean Proton-Proton distances from MD
simulations calculated as a <r°>"® average for all model glycopeptide systems (compounds 1 to 14).
Sampling of the proton-proton distances exhibiting bimodal distribution from MD simulations.

Comp Experiment MD d(Hy,Hnt) d(H.,Hnr)
d1® d2° d3° d1® d2° d3*| <3.6A >3.6A <2.9A >2.9A
1129% 23% 29%( 231 272 270 778% 22.2% 28.1% 71.9%
2| 28" 24*" 29| 236 326 291| 100.0% 0.0% 1.0% 99.0%
3| 29" 22" 26" | 269 241 271| 409% 59.1% 66.2% 33.8%
4| 3.0" 23" 28"| 257 262 287 629% 37.1% 37.6% 62.4%
5| 27% 23%® 26| 286 236 268| 293% 70.7% 79.8% 20.2%
6| 23% 257 28%| 256 263 286 658% 34.2% 34.5% 65.5%
7| 3.0% 23% 27%| 282 233 277| 199% 80.1% 82.1% 17.9%
8| 2.8% - —-| 246 280 287| 792%  20.8% 21.2% 78.8%
9 248 254 269| 61.7%  38.3% 48.3% 51.7%
10 241 287 287 | 846% 154% 16.1% 83.9%
11 278 238 268| 302% 69.8% 76.5% 23.5%
12 247 274 287 | 748%  252% 25.6% 74.4%
13 249 252 269| 586%  41.4% 51.4% 48.6%
14 237 3.36 2.89| 100.0% 0.0% 0.0% 100.0%

d1 - d(Hn,Hnt), d2 - d(H.,Hx7), d3 - d(H.,Hy), °Distances are given in angstroms.



Table T2: J-coupling constants and associated sampling of the H-N-C,-H, dihedrals in the six model
glycopeptides with the acetlyamino (-NHCOCH,;) side chain.

Motional

Comp Expt MD Aver Anti® Int® Ecl®
1 9.2% 7.6 7.4 86.2%  13.8% 0.0%
2 9.5 8.6 8.3 92.9%  7.1% 0.0%
3 9.6" 8.6 8.3 1.0% 0.0%  99.0%**
4 9.94 10.4 10.0 99.0%  0.5% 0.5%
7 9.4% 10.4 10.0 99.5%  0.5% 0.0%
8 9.4% 9.8 9.4 65.7%  0.3% 34.0%

RMS Dif* | 0.9 0.8

Average” | 0.3 0.6

®Anti: Distributions binned from -120° to 120°, Intermediate (Int): Distributions binned from -120° to —
60° and 60° to 120°, Eclipsed (Ecl): Distributions binned from -60° to 60°.

** For the 3-GalNAc Ser linkage (3) during the standard MD simulation it was found that the H-N-C;-
H, dihedral favored the eclipsed conformation over the anti conformation. Even though an initial anti
conformation was chosen for the H-N-C,-H; dihedral, the dihedral flipped to the eclipsed conformation
within 500 ps of the production run and did not revert back to the anti conformation. Note that this may
be due to the convergence issues associated with short MD simulations for carbohydrates as has been
seen in previous studies (Sattelle B. M. et. al., J. Am. Chem. Soc., 2010, 132, 13132-13134). On the
other hand the HREX simulations starting from the same minimized coordinates as the standard MD
simulations sampled the anti and eclipsed conformations for 78% and 21% of the total simulation time,
respectively, with close to 400 exchanges between the two conformational bins (Table 3).

From the HREX results when compared to the other systems the population of the B-GalNAc Ser
linkage (3) in the anti conformation is lowered by close to 10%. Upon searching the PDB database five
crystal structures were identified where the H-N-C2-H2 dihedral in -GalNAc adopted the eclipsed
conformation (PDB id: 3GH7, 3DWQ, 1ULG, 2FYD, 2DNJ), indicating that the sampling of the
eclipsed conformation is not a simulation artifact. These results again highlight the advantage of HREX
conformational sampling and the need for longer sampling time for standard MD simulations.



Table T3: J-coupling constants and the associated sampling of the N-C.-C,-O, (x,) dihedral for the
fourteen glycopeptides. The standard deviation of the calculated coupling constant values is presented in
parenthesis. J-coupling constants in Hz.

Comp Expt* mD“ Motional Aver® +60°° -60°° +180°°

1 5545 | 7.8(4.2),3.9(3.1)| 5.3(1.4)5.4(24)| 46.6% 10.8%  42.6%

2 25% 3.0(0.8) 3.1(0.8) | 100.0% 0.0% 0.0%

3 6.8,.. " 7.1(4.0),8.5(4.7) | 5.2(1.4),9.5(3.2) 8.2% 58.4% 33.4%

4 35% 3.1(1.0) 3.3(1.0) | 100.0% 0.0% 0.0%

5 46,..%| 993.9)5.13.8) | 6.0(1.2),7.2(2.6) 11.2%  205%  68.3%

6 3.4% 3.0(0.9) 3.2(0.9) | 100.0% 0.0% 0.0%

7 6.6.52% | 11.2(3.1),4.3(3.1) | 6.2(1.0),7.1(1.9) 39%  11.2%  84.9%

8 3.0(1.0) 3.2(0.9) | 100.0% 0.0% 0.0%

9 4.9(2.9),9.2(4.6) | 4.4(1.4)9.4(3.9) | 236%  66.3%  10.1%

10 3.3(1.0) 3.4(0.9) | 100.0% 0.0% 0.0%

11 10.0(3.9),5.2(4.0) |  5.9(1.3),7.5(2.6) 85%  222%  69.3%

12 3.0(0.9) 3.2(0.9) | 100.0% 0.0% 0.0%

13 9.8(3.9),4.7(3.9) | 6.0(1.2),7.1(27)| 133%  197%  67.0%

14 3.0(0.9) 3.2(0.8) | 100.0% 0.0% 0.0%
Avg® 59,49 | 8.7(3.7)5.8(3.9)| 5.6(1.3),7.6(2.8)
Avg® 3.1 3.1(0.9) 3.2(0.9)

2+60° (g+): Distributions binned from 0° to 120°, -60°(g-): Distributions binned from -120° to -0° ,
+180° (anti): Distributions binned from -180° to -120° and 120° to 180°. "Ser derivatives: J values
averaged over the available experimental data and from the odd numbered compounds for MD
simulations. “Thr derivatives: J values averaged over the available experimental data and from the even
numbered compounds for MD simulations. The standard deviations are also averaged for the MD data.
‘For all the odd numbered systems the first value corresponds to 3JHQ,Hﬁpm r and the second value
corresponds to *J He Hipro S+



