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Figure S1: Sequence alignment of the amino acid sequences of various netrins performed using Clustal W. The domains
(LN, LE and C) are outlined above the protein sequence with a heat map depicting the conservation of the amino acids
(red is highly conserved; blue is not conserved). This alignment reveals that the LN and LE domains have multiple re-
gions that are highly conserved whereas the C-domain is not well conserved.
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Figure S2: (A) UV trace of C. elegans UNC-6 AC eluting from a Superdex 200 10/30 GL column in 0.05 M tris, pH 7.5,
1.00 M NaCl (cyan) and 0.20 M NaCl (magenta). In high-ionic strength the protein elutes with two peaks (major peak 1 at
12.94 ml and minor peak 2 at 10.71 ml), but in low-ionic strength only as a single peak (at 13.09 ml). (B) The elution
peaks correspond to hydrodynamic radii R, of 4.7 £ 0.2 nm (peak 1 in high-ionic strength), 4.6 £ 0.2 nm (peak 1 in low-
ionic strength) and 6.5 £ 0.3 nm (peak 2 in high-ionic strength) as derived from our calibration. (C) UV trace of C. elegans
UNC-6 FL eluting from the Superdex 200 increase 10/300 GL (GE Healthcare) column. The protein elutes as a major
peak at 12.00 ml (peak 1) and a minor peak at 9.63 ml (peak 2). (D) According to our column calibration, the hydro-
dynamic radii R,, of the eluting species are 5.1 + 0.2 nm (peak 1) and 7.6 + 0.3 nm (peak 2). The values are based on the
elution volumes (V,) obtained from four runs.

The Superdex 200 10/30 GL column was calibrated (1) with aprotinin from bovine lung (1.35 nm), cytochrome C from
equine heart (1.77 nm), carbonic anhydrase from bovine erythrocytes (2.35 nm), ovalbumin from chicken egg (2.98 nm),
conalbumin from chicken egg (3.64 nm), alcohol deydrogenase from Saccharomyces cerevisiae (4.50 nm), aldolase from
rabbit muscle (4.77 nm), catalase from bovine liver (5.22 nm), ferritin from horse spleen (6.71 nm) and thyroglobulin from
bovine thyroid (8.58 nm). The Superdex 200 increase 10/300 GL was calibrated (1) with carbonic anhydrase from bovine
erythrocytes (2.35 nm), ovalbumin from chicken egg (2.98 nm), albumin from bovine serum (3.56 nm), alcohol deydro-
genase (4.50 nm) from Saccharomyces cerevisiae, [3-amylase from sweet potato (5.30 nm), ferritin from horse spleen
(6.71 nm) and thyroglobulin from bovine thyroid (8.58 nm).
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Figure S3: 2-dimensional c¢(s, M) distributions (2) obtained from the absorbance optics of (A) C. elegans UNC-6 AC in
low-ionic strength buffer, (B) C. elegans UNC-6 AC in high-ionic strength solvent, (C) C. elegans UNC-6 FL in low-ionic
strength buffer and (D) C. elegans UNC-6 FL in high-ionic strength solvent at concentrations close to 1 mg/ml. In low-ion-
ic strength, the protein forms assemblies of high molecular mass in the range of 1 - 2 MDa. At high-ionic strength, the
formation of these assemblies is suppressed and the distributions suggest populations of monomers, dimers and mul-
timers in the case of the AC truncation and a monomer/dimer equilibrium (plus a small amount of a larger species) in the
case of the full-length version. Interestingly, in low salt, the assemblies of the full-length protein have sedimentation coef-
ficents twice as large as the truncated protein, however their masses are similar. This suggests that the shapes of the

assemblies differ between the two protein versions.
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Figure S4: c(s, *) distributions (2) at different loading concentrations obtained from data recorded by the absorbance op-
tics. (A) C. elegans UNC-6 AC in 0.05 M tris, pH 7.5, 0.20 M NacCl. For clarity, the distributions were normalized such that
the maximum value is equal to 1.0. (B) C. elegans UNC-6 AC in 0.05 M tris, pH 7.5, 1.00 M NacCl. The distributions were
normalized such that the maximum value is equal to 1.0. (C) C. elegans UNC-6 FL in 0.05 M tris, pH 7.5, 0.20 M NacCl.
The distributions are shown at original scale. (D) C. elegans UNC-6 FL in 0.05 M tris, pH 7.5, 1.00 M NaCl. The distribu-
tions are shown at original scale.
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Figure S5: ¢(s, *) distributions (2) at different loading concentrations obtained from data recorded by the interference op-
tics. (A) C. elegans UNC-6 AC in 0.05 M tris, pH 7.5, 0.20 M NacCl. For clarity, the distributions were normalized such that
the maximum value is equal to 1.0. (B) C. elegans UNC-6 AC in 0.05 M tris, pH 7.5, 1.00 M NacCl. The distributions were
normalized such that the maximum value is equal to 1.0. (C) C. elegans UNC-6 FL in 0.05 M tris, pH 7.5, 0.20 M NacCl.
The distributions are shown at original scale. (D) C. elegans UNC-6 FL in 0.05 M tris, pH 7.5, 1.00 M NaCl. The distribu-
tions are shown at original scale.
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Figure S6: Sedimentation velocity data at different loading concentrations of C. elegans UNC-6 AC in 0.05 M tris, pH 7.5,
0.20 M NaCl with each loading concentration fitted independently to a hybrid continuous c¢(s) distribution model (3) with
two discrete species. (A and B): Sedimentation coefficients (A) and molecular masses (B) of the stationary species which
represents the monomeric C. elegans UNC-6 AC. The parameters were extrapolated to infinite dilution (black line) with
the 95.4% confidence intervals of the extrapolation indicated by dotted lines. (C and D): The second species is an effect-
ive particle representing a time-average of interacting particles and therefore its apparent sedimentation coefficient (C)
and molecular mass (D) increase with loading concentration. The vertical error bars represent 95.4 % confidence inter-

vals of each fitted parameter. The data were measured using the absorbance optics.
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Tag-free C. elegans UNC-6 AC in 0.20 M NacCl

Absorbance optics

Species analysis - extrapolation to infinite dilution

Species 1 Species 2
Sedimentation coefficient Sz.cw (S)|3.4 + 0.1 Effective particle”
Molecular mass M (kDa) 638 Effective particle”
Diffusion coefficient D (107 cm?/s) [4.6 Effective particle”
Hydrodynamic radius R, (nm) 4.5 Effective particle”
Rel. molecular fraction f 0.644 - 0.860 0.14 - 0.356
95% confidence intervals, *extrapolation meaningless
B Parameters

Buffer density’ p (g/cm?®) 1.007900

Buffer viscosity* n (P) 0.010357

Temperature T (°C) 20.0

Glycoprotein? partial specific volume® v (cm?/g) [0.70662

Glycoprotein® formula mass® M, (kDa) 58.65

'Sednterp, 2calculation includes 5 N-linked core pentasaccharides

Table S1: (A): Experimental hydrodynamic parameters of monomeric C. elegans UNC-6 AC (species 1) in 0.05 M tris, pH
7.5, 0.20 M NaCl, as obtained from extrapolating the fitted parameters from the hybrid continuous c(s) distribution model
(3) with two discrete species at each loading concentration to infinite dilution (see Figure S6). (B) Buffer and protein prop-
erties were calculated by the program SEDNTERP (6).
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Figure S7: Sedimentation velocity data at different loading concentrations of C. elegans UNC-6 AC in 0.05 M tris, pH 7.5,
1.00 M NaCl with each loading concentration fitted independently to a non-interacting species model (4, 5) with two dis-
crete species. (A and B): Sedimentation coefficients (A) and molecular masses (B) of the stationary species which rep-
resents the monomeric C. elegans UNC-6 AC. The parameters were extrapolated to infinite dilution (black line) with the
95.4% confidence intervals of the extrapolation indicated by dotted lines. (C and D): The second species is an effective
particle representing a time-average of interacting particles and therefore its apparent sedimentation coefficient (C) and
molecular mass (D) are expected to increase with loading concentration. The vertical error bars represent 95.4 % confid-
ence intervals of each fitted parameter. The data were measured using the absorbance optics.
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Tag-free C. elegans UNC-6 AC in 1.00 M NaCl

Absorbance optics

Species analysis - extrapolation to infinite dilution

A Species 1 Species 2
Sedimentation coefficient spcw (S) 3.3 £ 0.7 Effective particle”
Molecular mass M (kDa) 61+9 Effective particle”
Diffusion coefficient D (107 cm?/s) 4+ 2 Effective particle”
Hydrodynamic radius R, (nm) 4.44 [3.14 - 7.61] Effective particle”
Molecular fraction f 0.377 - 0.789 0.211 - 0.623

95% confidence intervals, ‘extrapolation meaningless

B Parameters
Buffer density’ p (g/cm?®) 1.040120
Buffer viscosity* n (P) 0.011131
Temperature T (°C) 20.0
Glycoprotein? partial specific volume® v (cm?/g) [0.70662
Glycoprotein® formula mass® M, (kDa) 58.65

'Sednterp, 2calculation includes 5 N-linked core pentasaccharides

Table S2: (A): Experimental hydrodynamic parameters of monomeric C. elegans UNC-6 AC (species 1) in 0.05 M tris, pH
7.5, 1.00 M NaCl, as obtained from extrapolating the fitted parameters from the non-interacting species model (4, 5) with
two discrete species at each loading concentration to infinite dilution (see Figure S7). (B) Buffer and protein properties
were calculated by the program SEDNTERP (6).
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Figure S8: Sedimentation velocity data at different loading concentrations of C.
elegans UNC-6 FL in 0.05 M tris, pH 7.5, 1.00 M NacCl with each loading concen-
tration fitted independently to a non-interacting species model (4, 5) with three
discrete species. (A, D): Sedimentation coefficients (A) and molecular masses
(D) of the stationary species which represents the monomeric C. elegans UNC-6
FL. The parameters were extrapolated to infinite dilution (black line) with the
95.4% confidence intervals of the extrapolation indicated by dotted lines. (B and
E): The second species is an effective particle representing a time-average of in-
teracting real particles and therefore its apparent sedimentation coefficient (B)
and molecular mass (E) are expected to increase with loading concentration. (C
and F): Less than 3% of the total signal contributes to the largest species (spe-

cies 3), and therefore its mass and sedimentation coefficient are not well
defined. Due to the insignificant contribution of species 3 to the signal, the para-
meters of species 2 can be averaged to yield underestimated values for the
UNC-6 FL dimer (Table S3). The data were measured using the absorbance op-
tics at rotor speeds of 30000 and 25000 rpm.
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2x STREPII-tagged C. elegans UNC-6 FL in 1.00 NaCl

Absorbance optics

Species analysis

Species* 1 Species 2 (effective particle*)
Sedimentation coefficient szpc,w (S) 3.8 £ 0.6 50+0.3
Molecular mass M (kDa) 70+£10 106 + 12
Diffusion coefficient D (107 cm?/s)
Hydrodynamic radius R, (nm)
Molecular fraction f 0.27 - 0.63 0.35-0.52
95% confidence intervals,*extrapolated to infinite dilution, "averaged values
B Parameters
Buffer density’ p (g/cm?®) 1.040120
Buffer viscosity* n (P) 0.011131
Temperature T (°C) 20.0
Glycoprotein? partial specific volume® v (cm?/g) [0.71101
Glycoprotein® formula mass® M, (kDa) 76.49

'Sednterp, 2calculation includes 6 N-linked core pentasaccharides

Table S3: (A): Experimental hydrodynamic parameters of C. elegans UNC-6 FL in 0.05 M tris, pH 7.5, 1.00 M NaCl ob-
tained from fitting them to the data of each loading concentration to the non-interacting species model (4, 5) with three
discrete species (see Figure S8). Species 1 is stationary and represents monomers. The parameters were extrapolated
to infinite dilution. Species 2 is an effective particle containing contributions from interacting monomers and dimers with
increasing weight from dimers at higher concentrations. Since we only measured a limited concentration range, we aver-
aged the values. They underestimate the true value of the dimer. The parameters of species 3 are not well defined and

are not shown. (B) Buffer and protein properties were calculated by the program SEDNTERP (6).
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Figures S9:
Individual sedimentation velocity datasets of C. elegans UNC-6 AC

in 0.05 M tris, pH 7.5, 0.20 M NaCl

Figures were prepared using the computer software GUSSI (7) and Matplotlib (8).
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0.19 mg/ml tag-free C. elegans UNC-6 AC in 0.20 M NaCl
c(s, f) analysis

Absorbance optics @ 30000 rpm

Data, fit and residuals f.vs.s Mvs. s Myvs. s 1D distributions
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Hybrid model with continuous distribution and two discrete species (absorbance optics @ 30000 rpm)

Data, fit and residuals Species and distribution
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2 0.01 S 005 -
3 .
5 000 T
8-001 AYV.V. O
o 000 T T ‘I‘ T IA

Radius (cm)

s(S) Figure S9A
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Signal

esiduals

x-0.04

Data, fit and residuals
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0.57 mg/ml tag-free C. elegans UNC-6 AC in 0.20 M NaCl

c(s, f) analysis

Absorbance optics @ 30000 rpm

f.vs.s Mvs. s Myvs. s 1D distributions
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Hybrid model with continuous distribution and two discrete species (absorbance optics @ 30000 rpm)

Data, fit and residuals

Radius (cm)

c(s) (signal/S) or c (signal)

Species and distribution

0.7 1
0.6
0.5
0.4
0.3 A
0.2 1
0.1 1
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40
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Species 1 Species 2
Best fit [ 95% confidence intervals | Best fit | 95% confidence intervals
Sedimentation coefficient szc,» (S)|3.53 3.14 - 3.65 5.07 |[3.93-6.55
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Diffusion coefficient D (107 cm?/s)
Rel. molecular fraction f 0.780 [n/a 0.220 |n/a

Reduced x2 [r.m.s.d]

0.4182122 [0.006466933]
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Figures S10:
Individual sedimentation velocity datasets of C. elegans UNC-6 AC

in 0.05 M tris, pH 7.5, 1.00 M NaCl

Figures were prepared using the computer software GUSSI (7) and Matplotlib (8).
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0.19 mg/ml tag-free C. elegans UNC-6 AC in 1.00 M NaCl
c(s, f) analysis

Absorbance optics @ 30000 rpm

Data, fit and residuals fvs.s Myvs. s 1D distributions
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0.57 mg/ml tag-free C. elegans UNC-6 AC in 1.00 M NaCl
c(s, f) analysis

Absorbance optics @ 30000 rpm

Data, fit and residuals f.vs.s Myvs. s 1D distributions
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0.95 mg/ml tag-free C. elegans UNC-6 AC in 1.00 M NaCl
c(s, f) analysis

Absorbance optics @ 30000 rpm

Data, fit and residuals f.vs.s Mvs. s 1D distributions
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1.90 mg/ml tag-free C. elegans UNC-6 AC in 1.00 M NaCl
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Figures S11:
Individual sedimentation velocity datasets of C. elegans UNC-6 FL

in 0.05 M tris, pH 7.5, 0.20 M NacCl

2x STREPII-tagged C. elegans UNC-6 FL
Property Value Temperature Source
Partial specific volume v |0.71101 cm?3/g 20 °C Sednterp
Molecular mass! M,, 76493.5 Da 20 °C Sednterp
Hydration 0.386712 g/g 20 °C Sednterp

12xSTREPII-tagged Caenorhabditis elegans UNC-6 full-length with 6 common core pentasaccharides
(12x B-D-N-Acetyl glucosamine (GIcNAc), 18x B-D-Mannose (Man), 6x glycosidic linkage)

0.05 M tris, pH 7.5, 0.20 M NaCl
Density p 1.007900 g/cm? 20 °C Sednterp
Viscosity n 0.010357 P 20 °C Sednterp
0.05 M tris, pH 7.5, 1.00 M NaCl
Density p 1.040120 g/cm? 20 °C Sednterp
Viscosity n 0.011131 P 20 °C Sednterp
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Figures were prepared using the computer software GUSSI (7) and Matplotlib (8).




0.33 mg/ml 2x STREPII-tagged C. elegans UNC-6 FL in 0.20 NaCl
c(s, f) analysis

Absorbance optics @ 30000 rpm

Data, fit and residuals f.vs.s Myvs. s Myvs. s 1D distributions
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Figures S12:
Individual sedimentation velocity datasets of C. elegans UNC-6 FL

in 0.05 M tris, pH 7.5, 1.00 M NacCl

2x STREPII-tagged C. elegans UNC-6 FL
Property Value Temperature Source
Partial specific volume v |0.71101 cm?3/g 20 °C Sednterp
Molecular mass! M,, 76493.5 Da 20 °C Sednterp
Hydration 0.386712 g/g 20 °C Sednterp

12xSTREPII-tagged Caenorhabditis elegans UNC-6 full-length with 6 common core pentasaccharides
(12x B-D-N-Acetyl glucosamine (GIcNAc), 18x B-D-Mannose (Man), 6x glycosidic linkage)

0.05 M tris, pH 7.5, 0.20 M NaCl
Density p 1.007900 g/cm? 20 °C Sednterp
Viscosity n 0.010357 P 20 °C Sednterp
0.05 M tris, pH 7.5, 1.00 M NaCl
Density p 1.040120 g/cm? 20 °C Sednterp
Viscosity n 0.011131 P 20 °C Sednterp
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Figures were prepared using the computer software GUSSI (7) and Matplotlib (8).
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0.61 mg/ml 2x STREPII-tagged C. elegans UNC-6 FL in 1.00 NaCl
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0.88 mg/ml 2x STREPII-tagged C. elegans UNC-6 FL in 1.00 NaCl
c(s, f) analysis
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