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Transmission Electron Microscopy (TEM)

Transmission electron microscopy (TEM) was used to determine the morphology of the Hb-PAA
conjugates, Hb and crosslinked Hb-PAA conjugates. Tecnai T12 instrument operating at an
accelerating voltage of 120 kV was used to obtain TEM images. Hb concentration was 0.026 mg/mL
and PAA concentration was 0.007 mg/mL in the samples that were used for TEM experiment. A drop
of each sample solution was deposited on a copper grid covered with Fomvar film. Excess solution
was blotted away with a piece of filter paper to leave a thin layer of solution on the grid. The sample
was left to dry in air, and then stained with Uranyl acetate for 30 min prior to taking images.
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Table S1. Synthesis conditions of small library of Hb-PAA conjugates.

Molar Ratio = 1 Hb/0.3 PAA

Entry PAA (mg/mL) EDC/COOH State @
0A 2.6 0.46 L
OF 2.6 1.5 L
1A 10 0.46 TL
2A 20 0.46 G

Molar Ratio = 1 Hb/0.8 PAA

Entry PAA (mg/mL) EDC/COOH State ®
0G 15 15 L
0B 2.6 0.13 L
0C 2.6 0.46 L
0D 2.6 1.5 L
1B 10 13 TL
1C 10 0.46 G
1D 10 15 G
2B 20 0.13 TL
2C 20 0.46 HG
2D 20 1.5 HG

Molar Ratio =1 Hb/3 PAA

Entry PAA (mg/mL) EDC/COOH State ?
OE 2.6 0.46 L
1E 10 0.46 TL
2E 20 0.46 HG
3E 30 0.46 HG

2L = liquid, TL = thickened liquid, G = homogeneous gel, HG = heterogeneous gel.

Table S2. Synthetic conditions used to make Hb-PAA conjugates.

Sample Hb:PAA (Mole Ratio) Hb:PAA (Mass Ratio) EDC:COOH
Hb-PAA-450k(1:0.3:0.5) * 1 Hb:0.3 PAA 1 Hb:2.1 PAA 0.5
Hb-PAA-450k(1:0.3:1.5) 1 Hb:0.3 PAA 1 Hb:2.1 PAA 15
Hb-PAA-450Kk(1:0.8:1.5) 1 Hb:0.8 PAA 1 Hb:5.5 PAA 15

* Hb-PAA450k(1:0.3:0.5) synthesis and characterization was reported previously [1].

Table S3. Sizes of conjugates from DLS studies.

Sample Size
Hb-PAA-450k(1:0.8:1.5) 84.8 nm (94%)
Hb-PAA-450k(1:0.3:1.5) 62.6 nm (92%)

Hb-PAA-450k(1:0.8:1.5)-PEI 59.4 nm (84%)

Hb-PAA-450k(1:0.8:1.5)-TEPA 68.2 nm (82%)

S2



Table S4. Specific activities of Hb, Hb-PAA-450k(1:0.8:1.5) and Hb-PAA-450k(1:0.3:1.5)

at increasing guaiacol concentrations.

Guaiacol Specific Activity x 1073 (M™)
Concentration Hb Hb-PAA-450k(1:0.8:1.5) Hb-PAA-450K(1:0.3:1.5)
0.5 mM 0.525 x0.023 1.066 £0.034 1.140 £0.054
0.75 mM 0.638 +=0.029 1.112 +£0.044 1.179 £0.106
1 mM 0.743 x£0.037 1.439 £0.031 1.259 £0.085
2.5 mM 1.005 £0.053 1.204 +0.029 1.434 £0.075
4 mM 1.118 £0.057 1.245 £0.090 1.375 £0.149
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Table S5. Synthetic conditions used to make Hb-PAA-450K(1:0.8:1.5)-amine conjugates.
Purified Hb-PAA-450K(1:0.8:1.5) sample were subjected to following synthetic condition
to achieve Hb-PAA-450K(1:0.8:1.5)-TEPA and Hb-PAA-450K(1:0.8:1.5)-PEI conjugates.
Only 0.2% of total COOH on Hb-PAA-450K(1:0.8:1.5) were modified with the amine.

Sample NH,:COOH EDC:COOH
Hb-PAA-450Kk(1:0.8:1.5)-TEPA 0.002 0.004
Hb-PAA-450k(1:0.8:1.5)-PEI 0.002 0.004
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Figure S1. Comparison of kinetic traces of Hb, Hb-PAA-450k(1:0.8:1.5)-TEPA and
Hb-PAA-450k(1:0.8:1.5)-PEI. Hb concentration was kept at 1 uM and the H202 and
guaiacol concentrations were 1 and 2.5 mM, respectively. All activity traces were collected
at room temperature in phosphate buffer pH 7.4. Each kinetic trace is an average of 4 trials.
Initial rates of all samples were extracted from above kinetic traces and corrected for
protein concentration to obtain specific activity values.
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Figure S2. (a) Hb-PAA-450k(1:0.8:1.5)-TEPA; (b) Hb-PAA-450k(1:0.8:1.5)-PEIl and
(c) Hb-PAA-450k(1:0.3:1.5) in phosphate buffer pH 7.4, after staining with uranyl acetate.
Samples that are crosslinked with polyamines show extensive network structure in
TEM micrographs.
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Figure S3. Far UV CD spectra of Hb, Hb-PAA-450k(1:0.8:1.5)-PEI(green) and
Hb-PAA-450k(1:0.8:1.5)-TEPA(orange). All the spectra were corrected for Hb
concentration and samples were in 10 mM phosphate buffer pH 7.4.
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Figure S4. Specific activities (compared to Hb, 100%) of Hb-PAA-450k(1:0.8:1.5)-PEl,
Hb-PAA-450k(1:0.8:1.5)-TEPA at room temperature. Hb concentration was 1 uM and the
H202 and guaiacol concentrations were 1 mM and 2.5 mM, respectively. All activity traces
were collected at room temperature in phosphate buffer pH 7.4.
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Figure S5. Absorbance spectra of Hb (a), Hb-PAA-450k(1:0.8:1.5) (b) and Hb-PAA-450k
(1:0.3:1.5) (c) at room temperature (red line), heated at 80 <C (black line) and cooled for
24 h (blue dash line) at room temperature. All the spectra were corrected for Hb
concentration and samples were in 10 mM phosphate buffer pH 7.4.
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Figure S6 Soret circular dichroism spectra of Hb (a), Hb-PAA-450k(1:0.8:1.5) (b) and
Hb-PAA-450k(1:0.3:1.5), (c) at room temperature (red line), heated at 80 °C (black line)
and cooled for 24 h (blue dashed line) at room temperature. All spectra were normalized
with respect to protein concentration and path length (10 mM phosphate buffer pH 7.4).
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Figure S7. Specific activities (compared to Hb as 100%) of Hb-PAA-450k(1:0.8:1.5),
Hb-PAA-450k(1:0.3:1.5), Hb-PAA-450K(1:0.8:1.5)-PEI and Hb-PAA-450k(1:0.8:1.5)-TEPA
at room temperature, after heating to 80 °C and cooling for 1 h, and 24 h. Hb concentration
was 1 uM and the H202 and guaiacol concentrations were 1 and 2.5 mM, respectively. All
activity traces were collected at room temperature in phosphate buffer, pH 7.4.
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Figure S8. Cyclic voltammograms of Hb-PAA-450k(1:0.8:1.5) with and without nafion
immersed in 0.1 M PBS pH 7.4 after 30 min.
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