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Supplemental Figure 1. Validating algorithm using real tissue. a) Representative compressive loading data from
porcine bone marrow (Jansen et al., 2015) and b) the PEG bone marrow hydrogel matched to a Hertzian model for the
calculated modulus (black line). ¢) Venn diagrams depicting protein hits from two different healthy human donors of bone
marrow, lung, and brain tissues analyzed by LC-MS. d) The percentage of similarity the proteins found in LC-MS are to
the bone marrow peptide cocktail identified using histology data from the Protein Atlas (NS=no similarity). ) Silver stain of

human bone marrow ECM in the absence (N) or presence of active MMP enzymes.
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Supplemental Figure 2. MSCs and breast cancer cells adhesion to bone marrow peptide cocktail. a) MSC area
over 2 hours for cells seeded onto a surface coupled with the bone marrow peptide cocktail (BM, same data as seen in
Figure 2a) or PEG. b) Relative intensity of fluorescently tagged fibronectin passively adhered for 2 hours before imaging
onto bone marrow peptide functionalized coverslips. c) Heat map depicting the logio fold change in breast cancer cell
area as a function of peptide treatment at 2 hours compared to no treatment (NT) for parental MDA-MB-231 cells (P)

(BM=bone marrow peptide cocktail). Significance is determined using a two-tailed t-test where p=0.05 (N=2, n=20).

Supplemental Video 1. MSCs pre-treated with peptides seeded onto a coverslip coated with integrin-binding peptides.

Supplemental Video 2. MSCs seeded onto a coverslip coated with integrin-binding peptides.
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Supplemental Figure 3. Modulating hydrogel properties to optimize bone marrow peptide cocktail incorporation.
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a) Relative fluorescence (494nm excitation, 517nm emission) correlates with moles of thiol (SH) using the MeasurelT thiol
assay. b) Unreacted moles of thiol versus polymer weight percentage (wt%) for a 4-arm, 20K PEG (red). ¢) The effective
Young's Modulus (EE") for hydrogels made with 4-arm PEG at 2K, 10K, and 20K. d) Unreacted moles of thiols compared
to the molar ratio of thiol to maleimide reactive groups for an 8-arm, 20K PEG and 4-arm, 20K PEG and the e) EF"for the
resulting 8-arm, 20K PEG hydrogels. f) Representative images showing peptide solubility in DMSO versus PBS at pH 7.4.
Error bars represent the SEM (N=2, n=3 for mechanical testing; N=1, n=3 for unreacted thiol assay). g) The percentage of
unreacted thiols when mono-functional peptides suspended in DMSO or PBS at pH 7.4 are added at a concentration of 1
mM to a solution of PEG dissolved in 2 mM TEOA or not in PBS at pH 7.4. h) The percentage of unreacted thiols after

soaking reacted hydrogels in a reduction solution of sodium borohydride for 2 hours.
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Supplemental Figure 4. MSCs differentiation on multiple biomaterial platforms. a) Fat differentiation quantified by Oil
Red O and b) bone differentiation quantified by Osteolmage across different biomaterials: tissue culture polystyrene
(TCPS) and a glass coverslip (glass) or 2D hydrogel at 4 kPa with the bone marrow peptides coupled to the surface. All
platforms cells were exposed to fat, bone, or stem cell medium for 21 days before analysis. Error bars represent SEM

(N=3, n=2).



a c RGD-hydrogel BM-hydrogel
- - J - o ’
100 =]
ks
=
—_ Q
S 75+ g
0 [a]
©
@)
o 50=
3
: 5
S 25+ 7
0=

(o)
Q

100~
[y
9
S ks
o ™ o
S 2
S 50 .
g
s | = =
7 25+
o)
0 1 1
oitetialon .
RGD BM DAPI

Supplemental Figure 5. MSC differentiation in 3D hydrogels. a) Fat differentiation quantified by Oil Red O and b) bone
differentiation quantified by Osteolmage in a hydrogel with no degradability and 2 mM RGD (RGD) or the bone marrow
hydrogel (BM). Representative images for MSCs stained with c) Oil Red O for lipids or d) Osteolmage for hydroxyapatite

in both 3D platforms, scale = 50um (N=3, n=2).
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