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Sample Preparation

Commercially available Lewis and blood group antigens, solvents (HPLC grade) and chemicals for
glycan modification were purchased and used without further purification from Dextra
Laboratories (UK) and Sigma-Aldrich (USA), respectively. Aqueous glycan stock solutions (1 mM
and 100 pM for glycans with linker) were freshly diluted with water/methanol (v/v, 50/50) to

yield 50 pM analyte solutions prior their analysis.

The spectra are measured in the 1000-1800 cm-! range using a step size of 2 cm-L. Every ion, and
using each trap, is measured atleast twice. The laser power is fitted using a polynomial regression
function (4t degree) and the ion signal is divided by the obtained function as a linear power
correction. Then, corrected spectra of an ion are normalized and averaged leading to the final
spectra shown in this work. The two spectra of [BG-H2+H]*in the warm trap, which shows the

reproducibility of the method, are shown in Figure S3.
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Figure S1: Arrival time distributions (ATDs) in classical plots for comparison to their representation in heatmaps of
activated (harsh conditions) and non-activated (soft conditions) intact precursor standards of [Lex+H]* and [BG-
H2+H]*.
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Figure S2: IR spectra of the intact (A) Lex- and (B) BG-H2-based tetrasaccharides. The IR spectrum of the
Lex-based tetrasaccharide features a subset of vibrational bands from the IR spectrum of the BG-H2-based
tetrasaccharide. As an inset, IR spectra recorded with a higher laser focus (i.e. higher photon density) are
given with each spectrum to potentially resolve weaker vibrational modes.
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Figure S3: Two individual measurements of the IR spectra of the intact [BG-H2+H]* ion using the warm
trap. The spectra show high reproducibility in the amide region. The spectra presented in the paper are the
average of two measurements.



Computational Methods

The search protocol has been implemented in the CarPpy python package (manuscript in
preparation). In details, we have investigated each of 64 types of linkages linkage between the
fucose and the Galf(1 — 4)GlcNAc core in both configurations, both orientations of the amide
group, and in both anomeric forms of the reducing GIcNAc. The sampling of the amide-protonated
trisccharides have has been initiated from Replica-Exchange MD simulations, using CHARMM36
force field[1] and Gromacs2018.1 software,[2] to generate the initial set of unbiased structures
in a temperature of 450 K. From each of these trajectories, two structures which differed by the
rotation of at least one glycosidic bond were selected as the initial structure for the structural
search using CREST with methods from the xTB package. The conformational search was carried
out using GFN2-xTB energy function.[3] The resulting searches were merged and clustered to
generate a set of initial structures for the DFT calculations. For the clustering, done with the
single-linkage algorithm implemented in the scipy module, we have chosen energy-dependent
RMSD criteria, where the RMSD changes from 1.0 A for structures within 2.0 kcal mol-1 above the
minimum, to 2.0 A for structures within 2.0-5.0 kcal mol-! energy window, to 4.0 A for structures
less stable than 5.0 kcal mol-l. Only heavy atoms were included in the RMSD calculations. The
selected structures were optimized using PBEQ[4] hybrid functional and 6-31G(d,p) basis set in
Gaussian16 RevB.01 software.[5] The number of individual optimizations is listed in Table S1,
and the conformational plots are shown in Figures S4-35. The resulting structures were collected
and clustered once again, using tighter geometrical criteria of 1.0, 1.5, and 2.0 A for the same
energy windows. The selected unique ions are marked in dark blue in the Figures S5-36. From
these unique conformers, we selected all structures within 6.0 kcal mol-! energy window (if there
were less than 10, we extended the ceiling) and reoptimized them using the dispersion-corrected
PBEO+D3B] hybrid functional[4,6] and a larger 6-311+G(d,p) basis set, followed by the
calculations of harmonic vibrational frequencies. The number of individual calculations has been
listed in the Table S1. In addition, to improve the sampling of the two starting trissacharides, Lex
and BG-H2, the eight sets (two anomers and two amide bond orientations) were appended with
structures generated from a third independent CREST search and reoptimized at the same level
of theory, which resulted in additional 185 conformers distributed among these isomers (Table
S1). The relaxed geometries were used for the prediction of their CCS using the projection
approximation method implemented in the sigma code (hereafter referred as PACCS).[24] Finally,
for the selected structures we have computed the anharmonic IR spectra using second-order
perturbative approach,[7] using harmonic modes 80-130 (range of 950 cm-! to 1300 cm-1). All
anharmonic spectra have been redshifted 50 cm-1. The amide I vibration has been evaluated using
harmonic approximation and scaled using a default 0.965 scaling factor that has previously been

employed for similar systems in other work. [8,9]



Table S1: Summary of the number of individual DFT optimizations in 6-31G(d,p) basis set(small basis, SB),
and optimizations + frequency calulations in 6-311+G(d,p) basis set (large basis, LG). The calculations in
LB of Lex(red)- BG-HZ2 (blue) and a16 (gray) have been appended with additional structures from a separate

crest-search.

a-anomer B-anomer
Bond configuration B
Linkage Amide SNEG SB LB SB LB SB LB SBF LB
symbol
1-1 trans 25 6 27 5 34 10 73 10
O4A
1-1 cis 37 7 64 12 83 10 97 16
1-2  trans O_: 110 10 113 10 130 10 109 15
1-2 cis 46 10 101 21 188 10 78 16
GlcNAc
1-3  trans % 270 52 28 10 38 16 13 9
1-3 cis 239 91 129 19 82 55 46 12
1-6  trans : 60 16 106 23 30 11 47 10
1-6 cis 91 19 102 16 34 10 55 12
1-2 trans i_. 22 24 44 10 57 29 116 10
1-2 cis 108 47 45 10 23 30 43 10
1-3 trans ‘C>_. 50 10 65 10 154 11 95 12
1-3 cis 235 10 142 26 77 10 148 10
Gal
1-4  trans A-O-H 112 10 29 9 259 10 28 10
1-4 cis 41 12 75 10 84 10 49 10
1-6  trans | A 24 27 135 12 58 43 104 10
1-6 cis 165 51 68 11 18 17 53 10
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Figure S4: Simulated anharmonic IR spectra of the two most stable anomers of [Le*+H]*. The relative
energies of the ions are shown in Figure 2.
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Figure S5: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated GalB(1—4)GlcNAca/B(1<1)Fuca and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.

24.0

18.0

AE PBEO+D3 [kcal/mol]

6.0

0.0-

6-31G(d,p)

%

O:-
A

30.0+

24.0

18.0

AF PBEO+D3 [kcal/mol]

6.0

0.0-

130 135 140 145 150

CCSPA [A?]

6-311+G(d,p)

130 135 140 145 150

CCSPA [A?]

AE PBEO+D3 [kcal/mol]

30.0+

24.0

18.0

6.0

0.0-

6-31G(d,p)

130 135 140 145 150

CCsPA [A?2]

O:e

A

AF PBEO+D3 [kcal/mol]

24.0

18.0

6.0

0.0-

6-311+G(d,p)

130 135 140 145 150

CCsPA [A2)

Figure S6: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-2)]GlcNAca/B and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S7: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-3)]GlcNAca/B and
trans amide bond orientation. The glycan is shown above using SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
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DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S8: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-6)]GlcNAca /B and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
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Figure S9: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-2)Galp(1-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
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DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure $10: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-3)Galp(1-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
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Figure S11: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-4)Galp(1-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S12: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-6)Galp(1-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S13: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Galf(1-4)GlcNAca/B(1<>1)Fucf and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S14: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated GalB(1—4)[Fucf(1—-2)]GlcNAca/p and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S15: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated GalB(1—4)[Fucf(1—3)]GlcNAca/p and
trans amide bond orientation The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S16: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated GalB(1—4)[Fucf(1—-6)]GlcNAca/p and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S17: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-2)Galp(1-4)GIlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S18: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-3)Galp(1-4)GIlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure $19: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-4)Galp(1-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure $20: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-6)Galp(1—-4)GlcNAca/f and
trans amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S21: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Galp(1—-4)GlcNAca/B(1<1)Fuca and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S22: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-2)]GlcNAca/B and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S23: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-3)]GlcNAca/p and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S24: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal@(1—4)[Fuca(1-6)]GlcNAca /B and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of [a-t-a16+H]*. The dashed line represents the experimental PTCCSke.
The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S25: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-2)GalB(1-4)GlcNAca/ and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure $26: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1—3)GalB(1-4)GlcNAca/ and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S27: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-4)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental

DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure $28: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fuca(1-6)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental

DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.

18



12.0

AE PBE0+D3 [kcal/mol]

6.0

0.0-

6-31G(d,p)

130 135 140 145 150
CCSPA [A2]

O-lFA

cis

30.0+

24.0

12.0

AF PBEO+D3 [kcal/mol]

6.0

0.0-

6-311+G(d,p)

130 135 140 145 150
CCSPA [A?]

30.04

24.0

18.0

12.0

AE PBEO+D3 [kcal/mol]

6.0

6-31G(d,p)

0.0-

AF PBEO+D3 [kcal/mol]

130 135 140 145 150

CCSPA [A?]

12.0

6.0

0.0-

6-311+G(d,p)

130 135 140 145 150

CCSPA [A?]

Figure $29: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Gal(1—-4)GlcNAca/B(1<1)Fucf and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S30: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Galp(1—4)[Fucf(1—-2)]GlcNAca/p and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of [a-t-a16+H]*. The dashed line represents the experimental PTCCSe.
The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S31: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Galp(1—4)[Fucf(1—-3)]GlcNAca/p and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of [a-t-a16+H]*. The dashed line represents the experimental P°TCCSe.
The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S32: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated GalB(1—4)[Fucf(1—-6)]GlcNAca/p and
cis amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of [a-t-a16+H]*. The dashed line represents the experimental PTCCSe.

The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S33: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-2)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S34: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1—-3)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental
DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S35: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-4)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental

DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S36: The CCSPA vs. relative energy (AE, in a small 6-31G(d,p) basis set), or free-energy (AF, in a larger 6-
311+G(d,p) basis set, evaluated at 300 K) of two anomers of the protonated Fucf3(1-6)GalB(1-4)GlcNAca/f and cis
amide bond orientation. The glycan is shown above using the SNFG notation. The y-axis shows the (free-)energy
relatively to the lowest (free-)energy conformer of the [a-t-a16+H]*. The dashed line represents the experimental

DTCCSue. The conformers highlighted with dark blue have been selected to be reoptimized in a larger basis set.
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Figure S37: Structure of the most stable conformer of [a-t-a16+H]*.
Table S2: XYZ-coordinates of the most stable conformer of [a-t-a16+H]+*.
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