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Supplementary Figure S1. Evaluation of the SA-binding activity of various HMGB1 constructs by SPR and NMR. (A) Schematic showing the
residue boundaries of constructs of full-length (FL) HMGB1, HMGB1-AC, Box A and Box B used for SPR and NMR studies. (B) Sensorgrams of
recombinant FL HMGB1 (4 uM) and HMGBT1-AC (4 uM) interacting with 3AESA immobilized on the sensor chip. (C) Sensorgrams of recom-
binant Box A and Box B (4 uM) interacting with 3AESA immobilized on the sensor chip. The signal from the mock-coupled surface was
subtfracted. Note the binding kinetics of Box A and Box B cannot be compared directly since the analysis of each was done on different
sensor chips and on different days. (D and E) CSPs plotted as a function of residue number for three HMGB1 constructs. CSPs for Box A
are shown in green in (D) and those for Box B in brown in (E). CSPs for the HMGB1-AC constfruct, in blue, are also plotted in both (D) and
(E). Thresholds used for mapping CSPs onto the 3D structures are shown at 12 ppb (blue horizontal line) and 25 ppb (red horizontal line).
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Supplementary Figure $2. SA, ac3AESA, and amorfrutin B1 share the same binding sites in HMGB1. (A) Chemical shift perturbations of FL
HMGB1 arising from 15 mM SA (red), 3 mM ac3AESA (blue) and 2 mM amorfrutin Bl1(green). Thresholds used for mapping CSPs onto the
3D structures are shown at 12 ppb (blue horizontal line) and 25 ppb (red horizontal line). (B and C) Ac3AESA (B) and amorfrutin B1 (C) in-
duced CSPs mapped onto the 3D structure of human HMGB1-AC (2YRQ), residues 6-164). The colors correspond to the amplitude of the
observed Ady_y, CSPs (Cyan: Ady 4y < 12 ppb; blue: 12 < Ad 4, < 25 ppb; red: Ady, ;) > 25 ppb, as indicated by the scale). Residues for
which the backbone ®N-"H resonance assignments are not available due to rapid exchange of surface amide protons and/or proline
residues, are shown in white.
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Supplementary Figure S3. Saturation transfer difference (STD) results demonstrating that ac3AESA has stronger binding affinity fo HMGBI
than SA. Ligand-detected STD experiments using 6 mM SA (A) or a fitration using 0.6 to 5.8 mM ac3AESA (B), with 20 uM FL HMGBI. In
each panel, the top trace is the spectrum of the ligand (SA in the top panel and ac3AESA in panel B), and the traces below these are
the STD spectra with various amounts of ligand added. These results demonstrate a STD effect for HMGB1 binding by ac3AESA af con-
centrations greater than about 1T mM, but no STD effect for HMGB1 binding by SA at concentrations as high as 6 mM under the condi-
fions of these measurements (final buffer conditions 140 mM NaCl, 3 mM KCI, 10 mM Na,H(PO,), 1.8 M KH,(PO,), pH 7.4).
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Supplementary Figure S4. HMGB1 binds SA, but neither aspirin nor 4-hydroxy benzoic acid

(4-HBA). (A-C) Ligand-detected WaterLogsy experiments using 20 uM HMGB1 with 6 mM
SA (A), 6 mM aspirin (B) or 6 mM 4-HBA (C). The top blue tfrace in (A-C) shows the 1D

spectrum of SA (A), aspirin (B), or 4-HBA (C). The numbered peaks correspond to the reso-

nances assignments to protons in the left panels. The lower red frace in (A-C) shows the

WaterLogsy spectrum of HMGB1 with SA (A). aspirin (B), or 4-HBA (C). 1D spectra of the as-

pirin sample used for NMR analyses indicated that it was free of SA that can result from

breakdown of aspirin.

MOL MED 21, 2015 | CHOI ET AL.

S$3



SA BLOCKS HMGBI1 PROINFLAMMATORY ACTIVITIES

Supplementary Figure $5. Superimposed "*N-"H TROSY-HSQC spectra of FL HMGB]1
(residues 1-214; ~0.2 mM protein concentration) recorded in the absence (black) or pres-
ence of 10 mM SA (red) in (A), absence (black) or presence of 10 mM aspirin (blue) in (B),
and absence (black) or presence of 10 mM 4-hydroxy benzoic acid (4-HBA; green) in (C).
All spectra were acquired at 20°C on a Bruker 800 MHz NMR spectrometer equipped with
a 4 mm cryoprobe. 2048 complex points were acquired for each of the 128 increments in
the "®N dimension with a recycle delay of 1 s. Each spectrum was acquired for 1.5 h.
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Supplementary Figure $6. AC3AESA does not bind mutant R24A/K28A HMGBT. (A) "®N-"H HSQC spectra for FL WT HMGB1 (~0.1 mM) were
generated in the presence (blue) or absence (red) of 3 MM ac3AESA. (B) Residues that show significant CSPs due to ac3AESA binding
are labeled in expanded regions of the superimposed spectra. (C) "®N-'H HSQC spectra for R24A/K28A (~0.1 mM) were generated in the
presence (green) or absence (red) of 3 mM ac3AESA. (D) Residues that show significant CSPs due to ac3AESA binding of WT HMGB1, but
not of R24A/K28A, are labeled in the expanded regions of the superimposed spectra.
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Supplementary Figure $7. Amorfrutin B1 does not bind mutant R24A/K28A HMGB1. (A) "®N-"H HSQC spectra for FL WT HMGB1 (~0.1 mM)
were generated in the presence (blue) or absence (red) of 3 mM amorfrutin B1. (B) Residues that show significant CSPs due to amorfrutfin
B1 binding are labeled in expanded regions of the superimposed spectra. (C) ®N-"H HSQC spectra for R24A/K28A (~0.1 mM) were gen-
erated in the presence (green) or absence (red) of 3 mM amorfrutin B1. (D) Residues that show significant CSPs due to amorfrutin Bl
binding of WT HMGBI1, but not of R24A/K28A, are labeled in the expanded regions of the superimposed spectra.
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Supplementary Figure $8. Effect of SA on
the chemo-atftractant activity of mutants
of HMGB1: R24A/K28A, H27A/R48A, and
K12A/K68A. Migration of 3T3 fibroblasts was
induced by 1 nM fully reduced WT and
mutant HMGBT in the albsence or pres-
ence of 30 uM SA.The data represent the
mean + SD (n=3).
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Supplementary Figure S9. Evaluation of
the SA-binding activity of fully reduced
HMGB1 (HMGB1¥) and disulfide HMGBI1
(HMGB1%) by SPR. Shown are sensorgrams
of fully reduced and disulfide HMGB1

(0.5 uM) interacting with 3AESA immobi-
lized on the SPR sensor chip. The signal
from the mock-coupled surface was
subtracted.
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Supplementary Figure $10. SA and gly-
cyrrhizin bind at similar sites in HMGBI.
5N-"H CSPs due to either SA binding (left)
or glycyrrhizin binding (right) were
mapped onto human HMGB1-AC (2YRQ,
res. 6-164). All residues are blue except for
those exhibiting significant CSPs, which are
depicted as red stick structures. Binding
site residues shared by SA and glycyrrhizin
are labeled.
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