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Abstract

The study of multivalent carbohydrate—protein interactions remains highly complicated and
sometimes rendered impossible due to aggregation problems. Bio-Layer Interferometry (BLI) is
emerging as a tool to monitor such complex interactions. In this study, various glycoclusters and
dendrimers were prepared and evaluated as ligands for lectins produced by pathogenic bacteria
Pseudomonas aeruginosa (LecA and Lec B) and Burkholderia ambifaria (BambL). Reliable kinetic and
thermodynamic parameters could be measured, and immobilization of either lectin or ligands resulted
in high quality data. The methods gave results in full agreement with previous ITC experiments, and

presented strong advantages since they require less quantity and purity for the biomolecules.



Introduction

Carbohydrate—lectin interactions play central roles in a number of physiological and pathological
processes such as cell adhesion, cancer metastasis or viral and bacterial infections (Sharon 1996; Lis
and Sharon 1998; Gabius et al. 2011; Cummings 2019). Taken individually, these interactions are
typically weak (low millimolar to high micromolar range) but lectins, given their multimeric structure,
capitalize on the high density of carbohydrates present at the cell surface to form high avidity
complexes (Lee and Lee 1995; Mammen et al. 1998; Lundquist and Toone 2002). In this context,
synthetic multivalent structures such as glycoclusters and glycodendrimers have the ability to compete
with cell surface glycans to hamper pathogen adhesion to host cells. Understanding these multivalent
interactions is of highest interest but still remains challenging because of the diversity of structural
parameters that influence these processes. Biolayer interferometry (BLI) is emerging as a potent tool
for the characterization of biomolecular interactions (Concepcion et al. 2009). This optical method
enables real-time, label-free analysis of interactions providing information on affinity as well as kinetics
using one of the interacting partners in solution in a microwell plate and the second one immobilized
at the surface of a biosensor tip. BLI is based on the interferometry change resulting from the optical
mass variation upon biomolecular interaction. This optical mass is not only dependent on the refractive
index variation (and therefore to the molecular weight of the compound) but also on the sensing layer
thickness. Compared to other techniques such as surface plasmon resonance (SPR) and isothermal
titration calorimetry (ITC), BLI presents the advantage to be less sensitive to external factors such as
aggregation and microfluidic troubles and its use is increasingly widespread in the study of protein-
protein (Machen et al. 2018) or DNA-small molecule interactions (Bonnat et al. 2019; Gillard et al.
2019; Vignon et al. 2020). Recently, we have reported the first evaluation of a series of multivalent
glycoconjugates towards the hexameric aGalNAc-specific Helix pomatia agglutinin (HPA), used as a
model lectin immobilized on the BLI sensors as described in Figure 1 (Laigre et al. 2018). The
thermodynamic dissociation constants (Kq) determined by BLI were consistent with the enzyme-linked

lectin assay (ELLA) (Hoang et al. 2017).



In this paper, this method was extended to three other lectins. LecA and LecB are virulence factors
produced by Pseudomonas aeruginosa, with specificity for galactose and fucose, respectively (Gilboa-
Garber 1982). They are both homotetramers but with different topologies and presentation of their
four binding sites (Figure 2) (Mitchell et al. 2002; Cioci et al. 2003). BambL is a fucose-specific lectin
from another opportunistic pathogen, Burkholderia ambifaria, with trimeric association of tandem
repeats resulting in six binding sites on the same face of a donut-shape structure (Figure 2) (Audfray

et al. 2012).

The results obtained were compared with previous ITC experiments and demonstrated a good
concordance between the two techniques. The originality of this study is to demonstrate the versatility
of BLI, by anchoring either the lectins or the multivalent ligands (glycoclusters) on the biosensor. With
those three bacterial lectins, it was demonstrated that whatever the immobilized interacting partner,

the thermodynamic and kinetics parameters were concordant.

Results

A set of both previously identified (Pifferi et al. 2017; Goyard et al. 2019) and original multivalent
ligands displaying either fucose or galactose moieties were synthetized. These glycoclusters and
glycodendrimers were built from two different tetravalent scaffolds, a cyclodecapeptide or a polylysine
dendron. The latter were prepared by solid-phase peptide synthesis (SPPS) incorporating chemically
modified amino acids displaying either azide or aldehyde functions (Bossu et al. 2011; Pifferi et al.
2017). Conjugation with propargyl or aminooxy glycosides were achieved via copper-catalyzed azide
alkyne cycloaddition (CuAAC) and oxime ligation respectively. The resulting multivalent
glycoconjugates are depicted in figure 3 (see ESI for synthetic protocols and new compounds

characterizations).



For LecA and LecB, the binding properties of the tetravalent ligands were previously determined by ITC
(Goyard et al. 2019). However, in the case of trimeric BambL, aggregation phenomenon during the
titration with multivalent fucosylated ligands led to unexploitable data. To circumvent this issue and
determine binding parameters, biolayer interferometry (BLI) assays - for which the lectins are
immobilized on a sensor - were performed. This technique was previously used to efficiently
characterize the interaction between the Helix pomatia agglutinin (HPA) lectin and hexadecavalent

GalNAc-functionalized glycoconjugates (Laigre et al. 2018).

Interaction between immobilized LecB and multivalent glycoconjugates
After immobilization of biotinylated LecB on a streptavidin-coated BLI tip, the binding was evaluated
with two tetravalent cyclopeptide (R4oFuc 1, R4tFuc 2) and two polylysine-based (D4oFuc 3, D4tFuc 4)

compounds, functionalized with aFuc moieties with either triazole or oxime linkages (Figure 4-A to D).

In all sensorgrams (Figure 4-A to D), the signal increased with the concentration. The plateau was not
reached for the lowest concentrations for conjugates 1-4 during the association step, but the curvature
was sufficient to obtain the overall kinetic parameters of the interaction. In all sensorgrams, a fast
association was observed, while the dissociation is much slower, resulting in a shape characteristic of
rebinding processes in multivalent interactions. Due to the weak dissociation of our lectin-ligand
systems, the data were fitted only for the association step in order to determine kobs.(Sanchez Perez et
al. 2021) As the latter depends on both kinetic association rate ko, and dissociation rate kos through
the following relation kobs = kon™C + Ko, kobs Variations were plotted as a function of the glycoconjugate
concentration C (Figure S 17), leading to the determination of both kinetic constants kon and ko and to
the calculation of the thermodynamic dissociation constant Ky by using the following relation
Ka=(Kof/kon) (Figure 4-G and Table I).

In agreement with previously obtained ITC data, no significant variations of the Ky values were

observed for the four tetravalent glycoconjugates 1-4 (blue lines in Figure 4-G and Table 1). The kinetic



constants were also similar with ko, and ko values about 10* M.s and 103 s%, respectively. This result
indicates that the nature of the scaffold and the linkage of the fucose moiety on the scaffold does not
drastically influence the ligand-LecB interaction. Compared to the K4 values determined by ITC, the
ones determined by BLI are lower by a factor of 3-4 for the tetravalent conjugates (100 nM by BLI
versus 350 nM by ITC), a phenomenon presumably due to the local concentration effect of sugar units
provided by the glycocluster immobilization. Both techniques led to Ky in the same range, with non-
significant differences.

To enhance further the affinity, the valency of the glycoconjugates was increased from 4 to 16
following the experimental procedure previously reported by the group of Renaudet (Goyard et al.
2019). Since the nature of the sugar-scaffold linkage does not impact on the binding properties of the
tetravalent glycoconjugates with LecB, only the two hexadecavalent analogs RR16tFuc 6 and DD16tFuc
7, with triazole spacers, were synthetized from a combination of cyclopeptide and/or polylysine
scaffolds (Figure 3) and evaluated by BLI (Figure 4-E and F). In contrast with the trend observed for the
tetravalent conjugates, the dissociation step was drastically impacted by the nature of the structure of
the hexadecavalent conjugate (Figure 4-E and F). Indeed, conjugate RR16tFuc 6 - composed of two
layers of cyclopeptide scaffolds and displaying the most rigid structure - led to the highest ko with a
value of 2.103 s (Figure 4-G and Table I, obtained from Figure S 18). By comparison, the analog
DD16tFuc 7, which has a more flexible structure, offered a ko of 4.10° s, showing almost no ligand-
lectin dissociation. Despite the high ko of 6, the Ky of the latter was still improved by a factor of 10 -
by comparison with the tetravalent analogs - reaching a value of 19 nM, mainly due to a high kon of
1.2.10°M.s (Figure 4-G and Table ). With an equivalent kon, the conjugate 7 unsurprisingly displayed
a lower Ky with a value of 0.3 nM, corresponding to a 100-fold affinity compared to the panel of
tetravalent conjugates. Therefore, even if the nature of the structure of the hexadecavalent conjugates
6 and 7 did not have an influence on the association step, it drastically impacted the dissociation step,
with a better dissociation observed for the most rigid structure 6. Regarding the K4 evaluations, the

results obtained by BLI are concordant with the previously published studies, reporting for instance a



K4 of 44 nM determined by ITC for a similar hexadecavalent conjugate (Goyard et al. 2019). This gain
in affinity has been previously rationalized by molecular modelling (Berthet et al. 2013). In the cited
study, it has been shown that hexadecavalent fucosylated glycodendrimers built on the same scaffold,
can easily accommodate four monomers of LecB without encountering any steric clashes. This result
was also in agreement with the stoichiometries observed by ITC. Furthermore, the ball-shape of LecB,
presenting four binding sites with different orientations is favourable for cross-linking of multivalent

ligands explaining also the high avidity for hexadecavalent conjugates.

Several units of a-mannose, an alternative ligand of LecB that displays a 100 fold weaker affinity than
a-fucose (71 uM),(Sabin et al. 2006), were grafted on a tetravalent scaffold to afford the conjugate
R4tMan 8. The binding affinity of the latter was then compared to the monovalent control (Figure S
19). As expected, despite a 7-fold improvement (Kq of 10 uM, Figure 4-G and Table Sll), the affinity
remained weak due to both low association and high dissociation rates (respectively 6.10> M.s* and
6.10° s1). No interaction occurred with galactosylated cluster R4tGal 5 as control (Figure S 20), thus
confirming the absence of unspecific interaction with the lectin. All these results confirm the higher

specificity of LecB for aFuc-functionalized conjugates.

Interaction between immobilized BambL and multivalent glycoconjugates

The aFuc-functionalized glycoconjugates were assessed with BambL immobilized on the sensor. By
contrast with LecB which has a tetrameric structure, BamblL is a trimeric protein displaying six binding
sites for fucose, all located on the same face of the donut like protein fold (Figure 2). For this assay
campaign, only compounds with triazole spacers were evaluated, namely R4tFuc 2, D4tFuc 4, RR16tFuc
6 and DD16tFuc 7 (Figure 5).

With this lectin, whatever the multivalent glycoconjugates used, the dissociation was slow (Figure 5-
E). As above, the association part of the sensorgram was fitted by a 1:1 model to extract the ks value

(Figure S 21) and to determine the kinetic association and dissociation constants for each ligand (Figure



5-E and Table Il). The experiments pointed out the impact of the glycoconjugate’s structure on the
lectin-ligand interaction. Concerning the tetravalent conjugates 2 and 4, an improvement by a factor
of more than 6 was observed depending on the structure. Actually, the rigid structure of 2 led to a Ky
of 46 nM when compared to the more flexible structure of 4 with a Ky of 7 nM. Similarly to the
experiments conducted with LecB, the ko, values were drastically impacted by the nature of the
structure with ko, from 3.10* M. for 2 to 1.3.10° M1.s? for 4 — that is to say 4 times higher for 4
than for 2. Concerning the ko values, no important differences were highlighted for the two structures.
Similar interaction trends were observed for the hexadecavalent analogs. No variations of the ko were
observed, but the more flexible ligand DD16tFuc 7 led to a higher ko, — with a value of 6.3.10* Mt.s1—
when compared to RR16tFuc 6, which exhibits a ko, of 3.6.10* M1.s%. As a result, the Ky values of 20
nM for 6 and 10 nM for 7 were directly impacted by difference in association constant.

In conclusion, if the nature of the ligand’s structure influenced the interaction with BambL — with a
stronger interaction observed with flexible scaffolds — the valency of the ligand did not seem to have
a significant impact on the resulting affinity. The most efficient ligands (4 and 7) exhibited K4 around
10 nM and affinity gains between 20 to 100 compared to the monovalent control (Audfray et al. 2012),
but this represents only a weak improvement when comparing to tetravalent 2 or 4 (Figure 5-E and
Table I1). In the B-propeller topology of BamblL, all sites are close to each other (17 A, versus 40-48 A
for LecB) and on the same face. As soon as two or three sites are engaged in binding to a multivalent
ligand, a strong gain in binding is observed, due to efficient rebinding, as demonstrated with b-
propellers with number of sites varied by engineering (Arnaud et al. 2013). Increasing further the

valency of the ligands does not result in strong increase of affinity.

The interaction specificity of BambL was confirmed with tetravalent aMan- and BGal-functionalized

conjugates used as negative controls (Figure S 22), where no signals were observed.

Interaction between immobilized LecA and multivalent glycoconjugates



We finally studied the interactions between LecA and BGal-functionalized conjugates (R4tGal 5 and
RR16tGal 9) by BLI that were previously evaluated by ITC (Goyard et al. 2019) (Figure 6).

The shape of the sensorgrams depends on the valence of the glycoconjugate. When the valency
increases, the kinetic dissociation constant decreases whereas the association one increases. After
fitting of the association part and extraction of the kos (Figure S 23), the tetravalent conjugate R4tGal
5, the dissociation constant reached a Ky of 750 nM with a kon of 1.2.10* ML.s? and a koss 0f 9.2.103 1

(Figure 6-C and Table Il1).

For the hexavalent analog RR16tGal 9, an affinity in the nanomolar range was obtained, with a Ky of 6
nM, implying a 100-fold improvement compared to tetravalent compound 5 (Figure 6-C). This strong
interaction with LecA was explained by a higher association (around 8.0.10* M.s?) and a lower
dissociation rate (4.5.10 s!) than those of 5 (Figure 6-C and Table Ill). To briefly compare with the ITC
experiments, although the K4 of 5 determined by BLI is slightly higher than the one measured by ITC,
it is consistent with other studies previously conducted, describing a several hundred nanomolar-range
K4 (Cecioni et al. 2012; Cecioni et al. 2015). Similarly, the K4 of 9 determined by BLI is in the same range
of affinity than the one of 14 nM measured by ITC (Goyard et al. 2019).

The specificity of the interaction between LecA and the Gal-functionalized glycoconjugates was
confirmed with R4tFuc 2 cluster (Figure S 24) where no signal was measured.

Glycan immobilization

In the above experiments, and in those reported in the literature, the lectin is immobilized on the
sensor and the glycosylated ligand is in solution in the 96-wells plate (Figure 1). In the present study,
we decided to test a new system and to reverse the experimental format, by immobilizing the ligand
on the sensor chip and assaying the lectin in solution (Figure 7). This removes the risk of affecting the
lectin functionality by a chemical modification of an amino acid involved in ligand recognition. The
experimental design is also closer to the biological situation of soluble lectins binding to
glycoconjugates on cell surface. To efficiently compare the results with those described above, only

tetravalent glycoclusters were chosen to be evaluated as ligands for LecA, LecB and BambL. Two
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biotinylated glycoconjugates, R4tFuc-biotin 10 and R4tGal-biotin 11 (Figure 3), functionalized either
with aFuc or BGal units, were synthesized and immobilized on streptavidin-coated BLI sensors. The
results from these experiments are compiled in Figure 8.

The kinetic dissociation constants depend on the glycocluster immobilized on the BLI sensors while the
association one depends on the lectin in solution. Indeed, no dissociation was observed for the R4tFuc-
functionalized sensor contrary to R4tGal-functionalized one, while the association constants obtained
with BambL and LecA were greater than the one obtained with LecB. The kinetic constants were
determined from the kobs values extracted by fitting the association step with a 1:1 model (Figure S 25
and Table IV). Both in terms of kinetics and thermodynamics, the observed results are consistent with
kon, kot and Kg values relatively similar for all the ligand-lectin couples, whatever the partner that is
grafted on the sensor’s surface (Figure 8-D).

The specificity of the ligand-lectin interaction was controlled by cross-testing (Figure S 26). No
significant BLI signals were recorded when the Gal-functionalized conjugate was immobilized on the
surface and dipped in LecB or BambL solution at 1 uM. The same observation was made when the Fuc-

functionalized conjugate was dipped in the LecA solution at 1 uM.

Materials and Methods

All chemical compounds were purchased from Sigma Aldrich and Novabiochem. Lectins were
recombinantly expressed in E. coli and purified as previously described (Mitchell et al. 2005; Blanchard
et al. 2008; Audfray et al. 2012). Biotinylation was performed as indicated by the provider (reference
B3295 Sigma).

Buffer. Lectin solutions were prepared in Buffer 1 (PBS 1X, 0.1 mM CaCl, pH 7.4) and glycoconjugate
solutions were prepared in Buffer 2 (0.1 mM Tris HCI, 0.035 mM CaCl, pH 7.4).

Bio Layer Interferometry (BLI). BLI sensors coated with streptavidin (SA sensors) were purchased from

Forte Bio (PALL). Prior to use, they were immerged for 10 minutes in Buffer 2 to remove the protective
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sucrose layer from the sensor surface. The sensors were dipped for 15 minutes in Buffer 1 solution
containing 100 nM of biotinylated interaction partner (lectin or glycoconjugate depending on the
experiment). Afterwards the functionalized sensors were rinsed with Buffer 1 for 10 minutes to remove
the unbound molecules. For the association step, the sensors were dipped — for a time span depending
on the kinetic constant — in analyte solutions prepared beforehand at different concentrations (see
Table Sl). Each association step was followed by a dissociation step consisting in rinsing the sensors in
Buffer 2 for 300 or 2000 seconds. Another sensor, not functionalized with the lectin, was used as a
reference blank sample. The experimental steps have been summarized in Figure 1.

Data analysis

All association steps were fitted using a 1:1 model to determine kops Values (Lecarme et al. 2016; El-
Aziz et al. 2017). The kobs parameter depends on both the kinetic association rate kon and dissociation
rate ko, with the following relation kops = kon®*C + kor, Wwhere C is the analyte concentration present in
solution. Plotting kobs as a function of C led to the determination of the two kinetic constants with kon
as the slope of the curve and ko as the intercept for C=0. The reported values were obtained from the
average of independent experiments, and the errors provided are standard deviations relatively to the
mean. Each experiment was repeated at least three times for the multivalent ligands and two times

for the reference samples and negative controls.

Conclusion

Using BLI, we were able to measure affinities for tetravalent and hexadecavalent ligands to bacterial
lectins, obtaining affinities in the nanomolar range. These results are in good agreement with
previously published ITC studies, which confirms the reliability of biolayer interferometry to study
multivalent carbohydrate protein interactions. Some differences are observed, for example in the case
of LecA, which is expected due to the differences in experimental conditions, with both partners in
solution for ITC, and one partner immobilized on a surface for BLI. The topologies of lectins themselves

can also influenced the dependence to presentation (surface or solution) or to valency. Lectins with
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binding sites oriented in different directions (LecB) act as cross-linkers in solution, while the ones with

binding sites in same direction (BambL) bind strongly to glycosurfaces.

Besides determining both kinetic and thermodynamic parameters, BLI offers the advantages to be fast,
operates at low cost and requires small quantities of both lectin and ligand compared to other
analytical techniques such as ITC and SPR. The other advantages compared to the SPR is the possibility
to use the solutions deposited in the 96-wells plate for several experiments. Added to that, the
regeneration solution used to dissociate the lectin-conjugate complex can also be recovered and
subsequently analyzed. Our studies highlighted the possibility to use modified ligands on BLI tips for
characterizing the interaction with unlabeled lectins in solution. Indeed, with the use of biotinylated
tetravalent conjugates and lectins, the kinetic and thermodynamic constants do not depend on which
partner is immobilized on the BLI sensor. In fact, similar results were obtained for lectin or conjugate
grafted on the sensor. It should be noted that such observation would not be valid for all lectins, since
some of them maybe less active when immobilized. Functionalizing BLI tip with the multivalent ligand
could be considered as the safer method, as well as the one that mimics best the presentation of
multivalent ligands on cell surfaces. These last results pave the way for the search of new lectins by
biolayer interferometry screenings. Indeed, this new approach could be used to fish new lectins out of

complex media before identification by mass spectrometry.
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Legends to figures
Figure 1: Schematic representation of the design used for evaluation of the interaction between

multimeric lectins and multivalent ligands by biolayer interferometry (BLI)

Figure 2: Structures (top) and schematic representation (bottom) of the lectins used in this study, LecB
(PDB 1GZT), LecA (PDB 10KO) and BambL (adapted from PDB 3ZZV). Proteins are represented as

ribbons, sugars and ions as spheres (Pymol).

Figure 3: Structures of previously identified (1, 2, 5, 6, 8, 9) and new (3, 4, 7, 10, 11) multivalent

glycoconjugates evaluated as lectin ligands by BLI.

Figure 4: Sensorgrams obtained for LecB with the tetravalent and hexadecavalent glycoconjugates: A)
R4oFuc 1, B) R4tFuc 2, C) D4oFuc 3, D) D4tFuc 4, E) RR16tFuc 6 and F) DD16tFuc 7. The red lines
correspond to the fitting of the association step. Each color corresponds to one ligand concentration,
with the following concentrations: 35, 100, 150, 250, 350 and 1000 nM for R4oFuc 1, 100, 250, 350,
1000 and 3000 nM for R4tFuc 2, 100, 150, 250, 350, 1000 and 3000 nM for D4oFuc 3 and D4tFuc 4, 10,
25, 35, 50, 75 and 100 nM for RR16tFuc 6 and 0.5, 1, 2.5, 5, 10 and 25 nM for DD16tFuc 7. G) Two-
dimensional isoaffinity kinetic plot of rate constants for the LecB—ligand interaction. The dashed blue
diagonals depict the equilibrium binding constants and are shown to help with the visualization of the
affinity distribution. Glycoconjugates evaluated as ligands: R4oFuc 1, R4tFuc 2, D4oFuc 3, D4tFuc 4,

RR16tFuc 6, DD16tFuc 7 and R4tMan 8

Figure 5: Sensorgrams obtained for the tetravalent (A and B) and hexadecavalent (C and D) fucose

glycoconjugates with BambL: A) D4tFuc 4, B) R4tFuc 2, C) RR16tFuc 6, D) DD16tFuc 7. The red lines
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correspond to the fitting of the association step. The associated concentrations are 10, 25, 100, 150,
200, 350, 500 and 1000 nM for D4tFuc 4, 100, 150, 200, 350, 500 and 1000 nM for R4tFuc 2 and 2.5,
5, 10, 25, 50 and 100 nM for RR16tFuc 6 and DD16tFuc 7. E) Two-dimensional isoaffinity kinetic plot of
rate constants for the ligand-BambL (A) interaction. The dashed blue diagonals depict the equilibrium
binding constants and are shown to help with the visualization of the affinity distribution.

Glycoconjugates evaluated as ligands: R4tFuc 2, D4tFuc 4, RR16tFuc 6, DD16tFuc 7

Figure 6: Sensorgrams obtained for the R4tGal 5 (A) and RR16tGal 9 (B) galactose glycoconjugates with
LecA. The red lines correspond to the fitting of the association step. The associated concentrations are
0.1, 0.25, 0.5, 1, 3 and 15 uM for R4tGal 5 and 0.5, 1, 2.5, 5, 10 and 25 nm for RR16tGal 9. C) Two-
dimensional isoaffinity kinetic plot of rate constants for the ligand-LecA (B) interaction. The dashed
blue diagonals depict the equilibrium binding constants and are shown to help with the visualization

of the affinity distribution. Glycoconjugates evaluated as ligands: R4tGal 5 and RR16tGal 9

Figure 7: Schematic representation of the design used for the evaluation of the interaction between
multimeric lectins (in solution) and multivalent ligands (bound to the sensor) by biolayer

interferometry (BLI)

Figure 8: Sensorgrams obtained for the interaction between (A) R4tFuc-biotin 10 and LecB, (B) R4tFuc-
biotin 10 and BambL and (C) R4tGal-biotin 11 and LecA. The red lines correspond to the fitting of the
association step. Each color corresponds to one lectin concentration, with the following
concentrations: 10, 25, 50, 100, 250 and 500 nM for LecB, 1, 10, 25, 50, 100 and 250 nM for BambL
and 1, 10, 25, 50, 100 and 250 nM for LecA. D) Two-dimensional isoaffinity kinetic graph of rate
constants plotted for the tetravalent ligands and the three lectins, with either the lectin or the ligand

grafted on the BLI sensor. The dashed blue diagonals depict the equilibrium binding constants and are
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shown to help with the visualization of the affinity distribution. The complex is named X-Y with X, the

molecule immobilized on the sensor and Y, the partner in solution

Tables

Molecule K4 (nM) kon (M1.51) Kot (107 s72)
R4oFuc 1 76+9 11600 + 5000 8.8+4.2
R4tFuc 2 109+ 13 3500+ 1000 34+2.1
D4oFuc 3 184 + 42 5200+ 2500 9.6+3.2
D4tFuc 4 75+ 11 10000 £ 4100 7.6+0.8
RR16tFuc 6 19+5 123000+ 19 400 24+ 18
DD16tFuc 7 0.3+0.2 123000 + 1000 04+3

Table I: Kinetic and thermodynamic parameters of the interaction between LecB and aFuc-

functionalized conjugates. The data have been obtained from Figure S 17 and Figure S 18.

Molecule K4 (nM) Kon (M1.s72) Koff (107 1)
R4tFuc 2 46+ 10 31600+ 6 000 15+7
D4tFuc 4 7+3 130 000 + 54 100 9+4
RR16tFuc 6 20+ 2 35600+ 15200 7+1.5
DD16tFuc 7 10+2 63100+ 12 000 7124

Table II: Kinetic and thermodynamic parameters of the interaction between BambL and aFuc-

functionalized conjugates. The data have been extracted from Figure S 21.

Molecule K4 (nM) kon (M1.57%) Koff (107 %)
R4tGal 5 750+ 100 12 300+ 4 500 92+24
RR16tGal 9 62 79 400 £ 14 650 45+1.3
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Table Ill: Kinetic and thermodynamic parameters of the interaction of LecA and BGal-functionalized

conjugates. The data have been extracted from the Figure S 23.

Immobilized molecule Lectin in solution K4 (nM) Kon (M1.s7%) Koff (10 s7%)
R4tFuc-biot 10 Lec B 270 2 590 7
R4tFuc-biot 10 BamblL 32 46 100 15.2
R4tGal-biot 11 Lec A 273 17 700 48.4

Table IV: Kinetic and thermodynamic parameters obtained for the tetravalent biotinylated conjugates

with the lectins in solution
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