











Figure S5: Panel —A, Overlay of the 'H-"N HSQC of wild type (red) and the D84R (blue)
mutant of hFGF1. Panel-B, 'H-""N chemical shift perturbation observed due to the DS2R
mutation. The horizontal line represents the arbitrary threshold above which the 'H-""N chemical
shift perturbation(s) was considered as significant. The "H-""N chemical shift perturbation of
individual residues were calculated using the formula, (V [(2Adxz)* + (Ady)*])
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Figure S6: Panel —A, Overlay of the "H-">’N HSQC of wild type (yellow) and the D82N (red)

Residue Position

mutant of hFGF1. Panel-B, 'H-""N chemical shift perturbation observed due to the DS2R
mutation. The horizontal line represents the arbitrary threshold above which the 'H-""N chemical

shift perturbation(s) was considered as significant. The "H-""N chemical shift perturbation of
individual residues were calculated using the formula, (V [(2A8xz)” + (Ady)*]).

168



700000 1

600000 - _}

Cell Proliferation (RLU)

100000 -

500000

400000

300000

200000

1

1

0
100

50

Heparin Concentration (ng/ml)

10

1

|

without
FGF1

Figure S7: Effect of heparin on the cell proliferation activity of wild type FGF-1 (10 ng/mL) on
heparinase-treated NIH 3T3 cells.

Table S1: Standard deviation among triplicate cell proliferation assays for wt-hFGF1 and each
hFGF1 mutant.

No heparin With heparin
[Protein] 0 0.4 2 10 50 0 0.4 2 10 50
(ng/mL)
wt- +2527.1 | £3119.7 | £3531.3 | £1006.0 | +4403.8 | £1422.0 | £2379.5 +571.8 +796.7 +3609.6
hFGF1
D82R +246.3 +460.2 | +£1581.9 | +2508.0 [ +£580.2 +1541.5 | £1330.4 | £1345.7 | £2753.7 +158.8
D84R +3165.8 | £1844.5 | £3352.9 | £1387.0 | £3920.5 | £3320.7 | +1907.3 | +3623.8 | £1183.8 | £1044.2
D82N +625.5 +612.5 | £3790.2 | £1862.4 | +1266.9 | +£1970.7 +460.9 +999.1 +2002.8 | £1450.1
DS82R/ +1665.2 [ £1292.7 | +£595.4 +691.7 | £5165.6 | +1258.1 | +1392.8 +332.6 +555.3 | £36616.0
D84R
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Supplementary Movie (SM) Captions:

SM 7: 100 ns molecular dynamics simulation of wt-hFGF1 showing residues D82, D84, and
R133 in stick form. Hydrogen bonds are depicted by dashed orange lines.

SM 8: 100 ns molecular dynamics simulation of designed hFGF1 mutant D82R showing residues
R82, D84, and R133 in stick form. Hydrogen bonds are depicted by dashed orange lines.
Hydrogen bonds are visible between the side chains of residues R82 and D84.

SM 9: 100 ns molecular dynamics simulation of designed hFGF1 mutant D84R showing residues
D82, R84, and R133 in stick form. Hydrogen bonds are depicted by dashed orange lines.
Hydrogen bonds are visible between the side chains of residues D82 and R84.

SM 10: 100 ns molecular dynamics simulation of designed hFGF1 mutant D82RD84R showing
residues R82, R84, and R133 in stick form. Hydrogen bonds are depicted by dashed orange lines.
No hydrogen bonds are observed between residues R82, R84, and R133.

SM 11: 100 ns molecular dynamics simulation of designed hFGF1 mutant D82N showing

residues N82 and R133 in stick form. Hydrogen bonds are depicted by dashed orange lines.
Hydrogen bonds are visible between the side chains of residues N82 and L86.
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Appendix 3: Supplementary Material

Supplementary Movie (SM) Captions:

SM 12: 4.8 us molecular dynamics simulation of wt-hFGF1 showing residue R136 in stick form.
Surrounding residues in the heparin-binding region are shown in ball and stick form. Hydrogen
bonds are depicted by dashed orange lines.

SM 13: 4.8 us molecular dynamics simulation of designed hFGF1 mutant R136E showing

residues E136 in stick form. Hydrogen bonds are depicted by dashed orange lines. Hydrogen
bonds are visible between the side chains of residues E136 and R133.
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Appendix 4: Biosafety committee approval

Kumar lab biosafety protocol number: 13004

Office of Research Compliance

September 17, 2015

MEMORANDUM

TO: Dr. Suresh Kumar Thallapuranam

FROM: Dr. Ines Pinto
Institutional BioSafety Committee

RE: IBC Protocol Approval g

IBC Protocol #: 13004

Protocol Title: “Survey of stabilizing mutatiors of Human Fibroblast Growth
Factor-1"

Approved Project Period: Start Date: August 09, 2015

Expiration Date: August 08, 2018

The Institutional Biosafety Committee (IBC) has approved the Renewal of Protocol
13004, “Survey of stabilizing mutations of Human Fibroblast Growth Factor-1". You

may continue your study.

If further modifications are made to the protocol during the study, please submit a
written request to the IBC for review and approval before inttiating any changes.

The IBC appreciates your assistance and cooperation in complying with University and

Federal guidelines for research involving hazardous biological materials.

109 MLKG » 1 University of Arkansas « Fayetteville, AR 72701-1201 « 479-575-4572 « Fax: 479-575-6527 » http://rscp.uark.edu

e University of Arkansas is an equal opportunity/affirmative action institution,
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