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Supplementary material S1: Analytical procedures for OP assays

DTT assay

0.7 mLs of water extract were incubated with DTT (Sigma, Zwijndrecht). The reaction was
stopped at designated time (0, 5, 10, 15, 20 min), by adding 1 mL of trichloroacetic acid 10%. 1 mL of
each solution was then mixed with 2 mL of Tris-buffer (0.08M, containing EDTA 4 mM) and with 50
pL of 0.2 mM. 5,50-dithiobis-2-nitrobenzoic acid (DTNB, Sigma, Zwijndrecht). The absorbance at 412
nm was recorded; the results are expressed as nmol DTT min! per sampled volume (m?) or per mg
of PM. Domestic oil burning furnace (DOFA, obtained from US EPA, RTP, NC) with a fixed
concentration was used as a positive control and ultrapure water as a negative control.

AA assay

PM extracts are incubated in the spectrophotometer (spectra MAX 190: Molecular Devices,
Sunnyvale, USA) for 10 min at 37 °C. After adding ascorbate acid, the absorption at 265 nm is
measured at designated time (0, 5, 10, 15, 20 min). The maximum depletion rate of ascorbic acid is
determined by linear regression of the linear section data, plotted as absorbance against time.
Domestic oil burning furnace (DOFA obtained from US EPA, RTP, NC) with a fixed concentration
was used as a positive control and ultrapure water as a negative control.

DCFH assay

The DCFH-DA solutions were prepared by dissolving 4.873 mg of the reagent in 5mL of
CH3CH20H in the dark. Then, 20 mL NaOH 0.01M were added to favour the de-acetalization
reaction; the solution was then kept in the dark at room temperature for 30 minutes before use. The
HRP solution (0.5 units/mL) was prepared by dissolving proper weighted amount of the commercial
product (Type VI, essentially salt-free, lyophilized powder, 2250 units/mg solid) in 1L of 25 mM
phosphate buffer at pH 7.4 and incubated at 37 ° C for 15 minutes. Sample’s water extracts (1.5 mL)
and 5 uM DCFH (125 uL) were added to 5 mL of the buffered HRP solution and the solution was
kept at 37°C for 15 min. The intensity of the fluorescence radiation at 530 nm was then measured by
a Fluorescence detector (Jasco FP-920; excitation wavelength: 427 nm). The calibration curve was
obtained daily by standard H20: solutions (5x10-6, 1x10-7, 2x10-7, 5x10-7, 1x10-6 M) and the
measured fluorescence intensity was converted into equivalent H20z concentrations.

Limits of detection (LODs), Limits of quantification (LOQs), calculated by following the [IUPAC
(International Union of Pure and Applied Chemistry) indications as three times and ten times the
standard deviation of the blank, respectively (10 replicates) and repeatability (R%), determined by
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evaluating the mean relative repeatability of paired samples as indicated by UNI EN14902, of the OP

assays are reported in the following table:
RReL% LOD LOQ
DCFH 2.5 0.7 nMHzoz 8 nMHzoz

DTT 4.4 0.09 nMmin'! 0.3 nMmin"!

AA 7.6 0.2 nMmin*! 0.8 nMmin*!
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Figure S1. DR(Sb, dui) and D™(Sb, dai) doses at the Rome (a) and Ferrara (b) sites, relevant DR .(Sb)
and DTSt(Sh) doses (c) for Sb insoluble fraction.
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Figure S2. DX(Cu, d«i) and D™(Cu, d«i) doses at the R ome (a) and Ferrara (b) sites, relevant D¥,,(Cu)
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Figure S3. DR(Sb, dui) and D™(Sb, dai) doses at the Rome (a) and Ferrara (b) sites, relevant DR .(Sb)
and DTSE(Sh) doses (c) for Sb soluble fraction.
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Figure S4. DR(A du) and D™(Al, dai) doses at the Rome (a) and Ferrara (b) sites, relevant D¥,,(Al)

and DTS¢

(Al) doses (c) for Al insoluble fraction.
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Figure S5. DR(Ce, du) and D™(Ce, dai) doses at the Rome (a) and Ferrara (b) sites, relevant DX .(Ce)
and DY%t(Ce) doses (c) for Ce insoluble fraction.
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Figure S6. DR(Al, d.i) and D™(Al, du) doses at the Rome (a) and Ferrara (b) sites, relevant DR .(Al)

and DTS¢

(Al) doses (c) for Al soluble fraction.
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Figure S7. DR(Ti, dai) and D™(Ti, dui) doses at the Rome (a) and Ferrara (b) sites, relevant D& .(Ti) and
DTOL(Ti) doses (c) for Ti soluble fraction.
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Figure S8. DR(Ce, dui) and D™(Ce, da) doses at the Rome (a) and Ferrara (b) sites, relevant Df,.(Ce)
and DIS¢(Ce) doses (c) for Ce soluble fraction.
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Figure S9. DR(Ni, du) and D™(Ni, du) doses at the Rome (a) and Ferrara (b) sites, relevant DR .(Ni)

and DTS¢(Ni) doses (c) for Ni soluble
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Figure $10. DX(Cr, da) and D™(Cr, dai) doses at the Rome (a) and Ferrara (b) sites, relevant D¥,,(Cr)

and DY%t(Cr) doses (c) for Cr soluble
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Figure S11. DX(As, dui) and D™(As, d«i) doses at the Rome (a) and Ferrara (b) sites, relevant DE,,(As)

and DT%(As) doses (c) for As insolub
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Figure S12. DX(Cr, da) and D™(Cr, dai) doses at the Rome (a) and Ferrara (b) sites, relevant D¥,,(Cr)
and DT%¢(Cr) doses (c) for Cr insoluble fraction.
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Figure S13. DR(Ni, da) and D™(Nji, dai) doses at the Rome (a) and Ferrara (b) sites, relevant D, (Ni)
and DTS¢(Ni) doses (c) for Ni insoluble fraction.
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Figure S14. DR(K*,d,;) and DT°Y(K*,d,;) doses at the Rome (a) and Ferrara (b) sites, relevant
DR .(K*) and DI%(K*) doses (c).
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