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Figure S1 Stabilization effect of heparin on FGF10. Differential scanning fluorimetry of 5 pM
FGF10 in the presence of various concentrations of heparin. (a) melting curve profiles of FGF10 (5
uM) with a range of heparin concentrations (0-100 uM). (b) first derivative of the melting curves of
FGF10 in (a). (c) peak of the first derivative of the melting curves from (b), which is the melting
temperature, Tm (mean of triplicate + S.E.).
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Figure S2 Stabilization effect of heparin on FGF4. Differential scanning fluorimetry of 5 uM FGF4
in the presence of various concentrations of heparin. (a) melting curve profiles of FGF4 (5 uM) with a
range of heparin concentrations (0-100 uM). (b) first derivative of the melting curves of FGF4 in (a).
(c) peak of the first derivative of the melting curves from (b), which is the melting temperature, Tm
(mean of triplicate + S.E.).
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Figure S3 Stabilization effect of heparin on HT-FGF6. Differential scanning fluorimetry of 5 pM
HT-FGF6 in the presence of various concentrations of heparin. (a) melting curve profiles of HT-
FGF6 (5 uM) with a range of heparin concentrations (0-100 uM). (b) first derivative of the melting
curves of HT-FGF6 in (a). (c) the melting temperature of Halo protein with and without heparin (2.5
KM and 10 uM). (d) peak of the first derivative of the melting curves from (b), which is the melting
temperature, Tm (mean of triplicate + S.E.).
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Figure S4 Stabilization effect of heparin on FGF17. Differential scanning fluorimetry of 5 pM
FGF17 in the presence of various concentrations of heparin. (a) melting curve profiles of FGF17 (5
uM) with a range of heparin concentrations (0-100 uM). (b) first derivative of the melting curves of
FGF17 in (a). (c) peak of the first derivative of the melting curves from (b), which is the melting
temperature, Tm (mean of triplicate + S.E.).
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Figure S5 Stabilization effect of heparin on FGF20. Differential scanning fluorimetry of 5 pM
FGF20 in the presence of various concentrations of heparin. (a) melting curve profiles of FGF20 (5
uM) with a range of heparin concentrations (0-100 uM). (b) first derivative of the melting curves of
FGF20 in (a). (c) peak of the first derivative of the melting curves from (b), which is the melting
temperature, Tm (mean of triplicate + S.E.).
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Figure S6 The average molecular mass per volume unit volume and the differential refractive
index of FGF20. The red line shows the different reflective index (dRI). The blue line indicates the
molecular mass of FGFs.
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Table S1

Summary of peptides of FGFs identified by lysine targeted Protect and Label structural
proteomics

Labelled peptides were identified by MALDI-Q-TOF and analysed by MS-digest from the package
ProteinProspector v 5.12.3. A full list of identified peptides is provided in this table. Four proteases
used for protein digestion were trypsin (TRY), thermolysin (THE), chymotrypsin (CHY), Glu-c (GLU)
and mixture of trypsin and Glu-C (TG).

Peptide Sequences Proteases Residues HBS Spectrum
FGF3 1 YC(Carbamidomethyl)ATK(biotin)YHLQ (THE) 49-57 1 S8
2 RTQK(biotin)SSLFLPR (TRY) 171-181 1 S7
FGF10 1 FSFTK(biotin)Y (CHY) 83-88 1 s11
FGF171 AK(biotin)LIVETDTF (CHY) 8493 1 S18
2 AHFIK(biotin)R (TRY) 172-177 2 s21
3 EAHFIK(biotin)R (TG)  171-177 2 $20
4 LYQGQLPFPNHAEK(biotin)QK(biotin)QFE ~ (THE) 178-196 2 S19
5 K(biotin)QK(biotin)QFE (GLU) 191-196 2 S17
FGF4 1 VAMSSK(biotin)GK(biotin) (CHY) 137-145 1 512
2 IALSKNGKTKKGNRVSPT(3biotin/lacetyl) ~ (THE) 179-196 1 $13
3 AGDYLLGIK(biotin)R (THE) 73-82 3 $13
FGF6 1 QGTYIALSK(biotin)Y (CHY) 177-186 1 S16
2 ATPSFQEEC(carbamidomethyl)K(biotin)F (CHY) 149-156 3 S16
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Figure S7 Peptides corresponding to trypsin digested FGF3, (Data summary in Tables 2 and S1).

FGF3 TRYPSIN 201113
YL FGF3 TRYPSIN 201113 13b4 25 (0.722) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); S (1,30.00 ); Cm (1:61)
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Figure S8 Peptides corresponding to thermolysin digested FGF3, (Data summary in Table 2 and S1).

FGF3 thermolysin 261113
YL FGF3 Thermolysin 261113 13b4 66 (1.950) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (1:86)
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Figure S9 Peptides corresponding to chymotrypsin digested FGF3, (Data summary in Table 2).

FGF3(P) CHYMOTRYPSIN 151113

YL FGF3(P) CHYMOTRYPSIN 151113 13b4 17 (0.501) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (1:79) TOF LD+
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Figure S10 Peptides corresponding to trypsin digested FGF10, (Data summary in Table 2).

YL FGF10 TRY 160714
YL FGF10 TRY 160714 8 (0.235) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (3:53) TOF LD+
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Figure S11 Peptides corresponding to chymotrypsin digested FGF10, (Data summary in Table 2 and

S1).

YL FGF10 CHYMO 160714
YL FGF10 CHYMO 160714 45 (1.348) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (3:64)
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Figure S12 Peptides corresponding to chymotrypsin digested FGF4, (Data summary in Table 3 and
S1). Due to variability in the digestion of FGF4, two spectra are shown (Figures S12 and S13).

FGF4PLS Chymorypsin

YL 140813 chymo 6 (0.163) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (2:63)
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Figure S13 Peptides corresponding to chymotrypsin digested FGF4, (Data summary in Table 3 and

S1). Due to variability in the digestion of FGF4, two spectra are shown (Figures S12 and S13).

FGF4PLS Thermolysin
YL 140813 thermo 5 (0.140) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (2:52)
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Figure S14 Peptides corresponding to thermolysin digested FGF4 (2), (Data summary in Table 3).

PLS FGF4 thermolysin 2
YL 310713c 30 (0.889) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (2:115) TOF LD+
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Figure S15 Peptides corresponding to trypsin digested HT-FGF6, (Data summary in Table 3).

FGF6(P) TRYPSIN 201113

YL FGF6(P) TRYPSIN 201113 13b4 28 (0.824) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00): Sb (1,30.00 ); Cm (1:84) TOF LD+
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Figure S16 Peptides corresponding to chymotrypsin digested HT-FGF6, (Data summary in Table 3

and S1).

FGF6(P) CHYMOTRYPSIN 151113
YL FGF6(P) CHYMOTRYPSIN 151113 13b4 18 (0.514) Cn (Cen,1, 80.00, Ht);
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Figure S17 Peptides corresponding to Glu-C digested FGF17, (Data summary in Table 4 and S1).

PLS FGF17 Glu-C
YL 020813 85 (2.443) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (1:86) TOF LD+
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Figure S18 Peptides corresponding to chymotrypsin digested FGF17, (Data summary in Table 4 and

S1).

PLS FGF17 chymotrypsin 2

YL 310713b 43 (1.260)

1004

%o

0
800

917.5

865.9

900

Cn (Cen,1, 80.00, Ht);

1116.1
967.7
1053.0
1000 1100

1292.3

1233.2

1200 1300

Sm (SG, 2x3.00); Sb (4,30.00 );
1547.

1476.5

1385.5

1400 1500

Cm (2:68)

1732.8

1663.8

1600 1700

2165.9
1848.9
1981.9 2093.7
2032.9
1929.8
1803.9
1800 1900 2000 2100 2200

Li et al., Heparin binding specificity and structures in the FGF family

TOF LD+
1.74e3
2277.7
2503.5
2300 2400 2500 2600



Figure S19 Peptides corresponding to thermolysin digested FGF17, (Data summary in Table 4 and
S1).

PLS FGF17 thermolysin 2
YL 310713d 34 (1.001) Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (7:83)
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Figure S20 Peptides corresponding to trypsin and Glu-C digested FGF17, (Data summary in Table
S1).

FGF17PLS trypsin+Gluc
YL 200813 chymo+Glu-cb 21 (0.600) Cn (Cen, 1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (2:66) TOF LD+
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Figure S21 Peptides corresponding to trypsin digested FGF17, (Data summary in Table S1).

FGF17PLS Trypsin

YL 2280813 Trypsin 12 (0.348) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (4,30.00 ); Cm (2:68) TOF LD+
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Figure S22 Peptides corresponding to chymotrypsin digested FGF20, (Data summary in Table 5).

YL FGF20 Chymotrypsin 160114
YL FGF20 Chymotrypsin 160114 40 (1.185) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (2:78)
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Figure S23 Peptides corresponding to thermolysin digested FGF20, (Data summary in Table 5).

YL FGF20 Thermolysin 190214
YL FGF20 Thermolysin 190214 43 (1.267) Cn (Cen,1, 80.00, Ht); Sm (SG, 2x3.00); Sb (1,30.00 ); Cm (2:60)
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