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Reviewer #1 (Remarks to the Author):

In this manuscript, the authors assess the connection between particulate matter and oxidative 

potential by employing 385 PM2.5 samples gathered from 14 diverse sites across 4 different 

continents and utilizing 5 different endpoints. Indeed, sampling from so many locations worldwide 

is quite exceptional, and the workload is substantial. However, there are deficiencies in novelty and 

the rationality of experimental design. Overall, the manuscript does not seem to meet the 

publishing standards of Nature Communications. The lower quality of the manuscript has also 

impacted my reading experience, with the occurrence of frequent low-level errors.

Specific Comments

1) We note that the authors have actually evaluated the cytotoxicity of water-soluble PM extracts. 

Considering the highly complex composition of PM, there are insoluble components in addition to 

water-soluble extracts. Therefore, how can water-soluble PM extracts substitute for the overall 

toxicity of complete PM? This to some extent limits the accuracy of the toxicity results assessment.

2) The author alternately uses “PM” and “PM2.5” when describing particulate matter. Please use 

“PM2.5” consistently throughout the entire text.

3) The author employs oxidative potential, cell death, and ROS to assess PM cytotoxicity. However, 

oxidative potential and ROS should have a certain correlation, for instance, hydroxyl radical 

potential is also a type of ROS. What criteria did the author use to distinguish between these 

indicators?

4) The author indicates in this work that the relationship between PM2.5 and health effects is not 

solely driven by PM mass, and the role of chemical composition, which drives its intrinsic toxicity, 

cannot be ignored. This conclusion appears too simplistic, lacking depth, and lacks novelty. Many 

studies have already demonstrated that the chemical composition of PM2.5 does indeed influence 

its health effects.

Reviewer #2 (Remarks to the Author):

Some comments and questions as follows"

Overall, the time-dependent effect for each indicator has not been considered thoroughly. For 

example, in the Cellular ROS and cytotoxicity measurements, why the exposure time choose 24 

hour. Do you have considered the difference of Cellular ROS and cytotoxicity in other exposure 

time? Also in the Acellular OP Measurements, the time-dependent effect also need to be 

considered. Multipoints slope method may be better to the endpoint method.

For the cellular ROS measurement, after incubation 24 h the cells may have dead, did the ROS can 

be detect in dead cells? How do the dead cells affect the cellular ROS?

In this study, a lung epithelial cell line, A549 have been chosen, how about other cell lines? In the 

epidemiology study, Particles have been proved to be greatest damage to cardiovascular diseases, 

have you considered cardiovascular cells?

In this paper, you only test toxicity of the water-soluble extracts, how about the water-insoluble 

parts? Do you consider the PM extracts extracted from other solvents?

Why not choose inflammatory factors as the indicators?

The discussion between toxic indicators and PM chemical components need be strengthened.

Reviewer #3 (Remarks to the Author):

Salana et al. present comprehensive aerosol mass, toxicity, and chemical composition 

measurements performed on a large set of aerosol filter samples collected over a broad 

geographical range. This is an important and valuable dataset because it allows for direct 

comparison between the samples collected in different locations, which is often not possible due to 



the non-standardized nature of the aerosol toxicity measurements performed by different research 

groups. This comparison allows the authors to reach the conclusion that the relationships between 

their measured health endpoints and PM mass is different in different locations. This is an 

important observation that has several interesting implications as discussed by the authors. I have 

a few specific comments that I believe require revision and/or clarification.

One important methodological detail that is currently missing is a description of how the PM2.5 

mass concentrations were measured. Since part of the analysis hinges on the variability in PM2.5 

mass concentrations relative to those in the measured health endpoints it would also be important 

to report some uncertainty estimates for the different measurements.

The focus of the paper is on the relationship between the 5 aerosol toxicity metrics and PM2.5 

mass. In my opinion this is a good choice since a clear message emerges from the paper. 

Nevertheless, many experts will also be interested in the relationships between the 5 toxicity 

metrics themselves, since the development of such metrics is an active area of research. Perhaps 

the authors could add a heatmap or scatterplot matrix to the supplementary information to show 

these relationships, while noting that a detailed discussion of all the differences would be beyond 

the scope of the paper.

L46: Typo? 'a dearth', rather than simply 'dearth'.

L84: To perform a study with such broad geographical coverage it is necessary to use offline filter 

samples. However, this brings the limitation that the toxicity measurements will not capture short-

lived ROS and OP-relevant species. I think it is worth briefly discussing this limitation, especially 

since the samples had variable storage times.

L131: Could these differences be partly due to the use of CoV as a metric, given this partially 

depends on sample size, which is more than an order of magnitude higher for the Midwest US than 

India? The authors might consider ways of demonstrating that sample size is not a critical factor 

when making comparisons across the different regions.

L138: One other potential issue with the use of CoV as a statistical metric is inflated values due to 

division by means that approach zero. I am wondering if this could be an issue for some of the 

GSHv CoV values, given the GSHv measurements sometimes approach zero, and even more so for 

the element CoV values shown in Fig. S7, since I assume some of the elements were present in 

very low concentrations. The authors could look at additional metrics of variability to support their 

observation that the elemental concentrations varied more widely than the corresponding total 

mass concentrations.

L151: For completeness it should be mentioned that there are chemical species that were not 

resolved by the measurements that could be influencing the observed variability in the measured 

health endpoints (e.g. different organic aerosol fractions within the total WSOC).

L215: The non-linearity is mainly driven by the 1 set of India samples with generally lower intrinsic 

toxicity. To some extent this is an unavoidable limitation of the sample size (385 samples is 

already a lot relative to other studies). Nevertheless I think it argues against the usefulness of 

purely data-driven non-linear fits. For example, do the authors consider the cubic fits or CDv and 

OHv against PM2.5 to be physically reasonable? What are the risks of extrapolating these 

relationships beyond their fitted ranges? I wonder if a better approach would be to assume a 

specific non-linear functional form (e.g. a log function) that has some basis in the literature and/or 

theory, and then to compare that against a standard linear fit. Are the authors aware of any non-

linear functional forms that have been proposed in previous studies that could perform this role?

Related to the above point, a clear point that emerges from Fig. 4 is the need for more 

measurements at medium and high PM concentrations to better constrain the non-proportional 

relationships between these metrics and PM2.5 mass. Perhaps the authors could discuss this point 

as a goal for future studies.

Figure 4: The smallest data points (lowest intrinsic values) are difficult to see. The size of these 



data points could be increased for better visualization, perhaps while reducing the number of 

intrinsic categories (e.g. from >6 to ~3 or 4) so that the largest marker size is not too large.



Response Document

S] l`Yfc Ydd l`j]] j]na]o]jk ^gj l`]aj ^]]\ZY[c Yf\ j]na]o g^ gmj eYfmk[jahl Yf\ ^gj hjgna\af_ mk

l`] ghhgjlmfalq lg Y\\j]kk l`]aj [gee]flk+ S] `Yn] j]khgf\]\ lg Ydd l`] [gee]flk af\ana\mYddq

Z]dgo Yf\ j]nak]\ l`] eYfmk[jahl Yk h]j l`] j]na]o]jk{ km__]klagfk+ =dd l`] j]khgfk]k Yj]

`a_`da_`l]\ af j]\ ^gfl Yf\ Ydd l`] [`Yf_]k af l`] eYfmk[jahl Yj] alYda[ar]\ Yf\ `a_`da_`l]\ af j]\

^gfl+ Ld]Yk] fgl] l`Yl l`] daf] Yf\ hY_] fmeZ]jk o] hjgna\]\ af l`] hgafl*Zq*hgafl j]khgfk] j]^]j

lg l`] YffglYl]\ [ghq g^ l`] j]nak]\ eYfmk[jahl l`Yl ljY[ck \]d]lagfk Yf\ Y\\alagfk mfd]kk klYl]\

gl`]joak]+

Reviewer #1 (Remarks to the Author):

In this manuscript, the authors assess the connection between particulate matter and

oxidative potential by employing 385 PM2.5 samples gathered from 14 diverse sites across 4

different continents and utilizing 5 different endpoints. Indeed, sampling from so many

locations worldwide is quite exceptional, and the workload is substantial. However, there are

deficiencies in novelty and the rationality of experimental design. Overall, the manuscript

does not seem to meet the publishing standards of Nature Communications. The lower

quality of the manuscript has also impacted my reading experience, with the occurrence of

frequent low-level errors.

S] l`Yfc l`] j]na]o]j ^gj l`]aj Yhhj][aYlagf g^ l`] kYehdaf_ Yf\ ogjcdgY\ mf\]jlYc]f af l`ak klm\q+

S] Yhgdg_ar] ^gj l`] dgo*d]n]d ]jjgjk+ P`] eYfmk[jahl `Yk Z]]f kmZklYflaYddq j]nak]\ Yf\ hjgg^*

j]Y\ lg j]egn] km[` ]jjgjk+ S] `gh] l`] j]nak]\ eYfmk[jahl oadd hjgna\] Y em[` aehjgn]\ j]Y\af_

]ph]ja]f[] lg l`] j]na]o]j+

Specific Comments

1) We note that the authors have actually evaluated the cytotoxicity of water-soluble PM

extracts. Considering the highly complex composition of PM, there are insoluble components

in addition to water-soluble extracts. Therefore, how can water-soluble PM extracts

substitute for the overall toxicity of complete PM? This to some extent limits the accuracy of

the toxicity results assessment.

N]khgfk]7

S] Y_j]] oal` l`] j]na]o]j l`Yl l`] [gehgkalagf g^ LI/+2 ak `a_`dq [gehd]p [gflYafaf_ Zgl` oYl]j*

kgdmZd] Yf\ afkgdmZd] [gehgf]flk+ =k e]flagf]\ af gmj eYfmk[jahl) o] `Yn] e]Ykmj]\ gfdq oYl]j*

kgdmZd] gpa\Ylan] hgl]flaYd &KL' Yf\ [qlglgpa[alq+ P`ak \][akagf oYk \jan]f Zq k]n]jYd mfYnga\YZd]

^Y[lgjk+ @]nakaf_ kmalYZd] ]pljY[lagf hjglg[gdk ^gj g^^daf] ^adl]jk l`Yl [gmd\ j]hda[Yl] l`] ^Yl] g^

af`Yd]\ hYjla[d]k af l`] egkl h`qkagdg_a[Yddq j]d]nYfl eYff]j ak Y lgha[ g^ gf_gaf_ j]k]Yj[`+

Dgo]n]j) [mjj]fldq l`]j] ak fg mfan]jkYddq Y[[]hl]\ hjglg[gd ^gj lglYd LI/+2 ]pljY[lagf ^gj KL Yf\

lgpa[alq e]Ykmj]e]flk+ = e]l`g\ ^gj e]Ykmjaf_ lglYd KL oYk hjghgk]\ Zq CYg ]l Yd.+) af o`a[`

l`] ]flaj] ^adl]j oYk kmZe]j_]\ af l`] j]Y[lagf naYd kg l`Yl Ydd l`] hYjla[d]k af l`] ^adl]j [gmd\

hYjla[ahYl] af l`] gpa\Ylan] klj]kk j]Y[lagf+ =dl`gm_` l`ak e]l`g\ ak kmalYZd] ^gj Y[]ddmdYj KL

e]Ykmj]e]flk) al [Yffgl Z] Yhhda]\ lg []ddmdYj KL Yf\ [qlglgpa[alq e]Ykmj]e]flk Yk ^adl]j ^aZ]jk



[gmd\ l`]ek]dn]k Z] lgpa[ lg l`] []ddk/+ P`mk) Yhhda[Ylagf g^ l`ak e]l`g\ oadd [gehda[Yl] l`]

[gehmlYlagf g^ LI/+2{k Y[lmYd [gfljaZmlagf lg [qlglgpa[alq+

Og ^Yj) log ]pljY[lagf hjg[]\mj]k ^gj ]pljY[laf_ l`] LI/+2 ^jge ^adl]jk `Yn] Z]]f oa\]dq mk]\7 oYl]j

]pljY[lagf Yf\ gj_Yfa[ kgdn]fl ]pljY[lagf+ Lj]hYjYlagf g^ oYl]j ]pljY[lk ak jYl`]j kljYa_`l^gjoYj\+

Dgo]n]j) l`]j] Yj] k]n]jYd akkm]k Ykkg[aYl]\ oal` l`] ]pljY[lagf g^ LI/+2 mkaf_ gj_Yfa[ kgdn]flk+

Bajkl) l`]j] Yj] k]n]jYd gj_Yfa[ kgdn]flk W]+_+) e]l`Yfgd) \a[`dgjge]l`Yf] &@?I') `]pYf]) Y[]lgf])

Yf\ Y[]lgfaljad]) ]l[+X) lqha[Yddq mk]\ ^gj ]pljY[laf_ oYl]j*afkgdmZd] LI/+2 [gehgf]flk/w1+ P`]k]

kgdn]flk \a^^]j oa\]dq af l`]aj hgdYjala]k) j]kmdlaf_ af l`] ]pljY[lagf g^ \a^^]j]fl LI/+2 [gehgf]flk/

d]Y\af_ lg \a^^]j]fl KL j]khgfk]k+ Bgj ]pYehd]) al `Yk Z]]f k`gof l`Yl l`] kgdmZadalq g^ Zjgof

[YjZgf &>j?' af e]l`Yfgd [gmd\ Z] ka_fa^a[Yfldq \a^^]j]fl [gehYj]\ lg alk kgdmZadalq af @?I Yf\

l`ak \a^^]j]f[] [gmd\ nYjq \]h]f\af_ gf l`] kgmj[] g^ >j?2+ O][gf\) Yfq gj_Yfa[ kgdn]fl mk]\ lg

]pljY[l l`] LI/+2 f]]\k lg Z] ]nYhgjYl]\ &]+_+) mkaf_ J/ _Yk gj `]Ylaf_ af Y jglYjq ]nYhgjYlgj'/)3)4)

o`a[` [gmd\ Ydkg j]kmdl af l`] dgkk g^ dYZad] LI/+2 [gehgf]flk5) l`mk j]\m[af_ l`] Y\nYflY_]k

hmjhgjl]\ Zq l`]k] kgdn]fl ]pljY[lagf hjg[]\mj]k+ P`aj\) l`] af^dm]f[] g^ l`]k] kgdn]flk gf

eg\a^qaf_ []ddmdYj j]khgfk]k `Yk fgl q]l Z]]f Y\]imYl]dq imYfla^a]\+ Bgj ]pYehd]) al `Yk Z]]f

j]hgjl]\ af Y hj]nagmk klm\q l`Yl afl]jY[lagfk Z]lo]]f @?I Yf\ l`] ^adl]j eYl]jaYd [gmd\

kmZklYflaYddq Yehda^q l`] [qlglgpa[alq Yf\ l`mk eakj]hj]k]fl l`] Y[lmYd lgpa[alq g^ LI/+2

[gehgf]flk/+ BafYddq) l`] h`qkagdg_a[Yd j]d]nYf[] g^ mkaf_ km[` gj_Yfa[ kgdn]flk ^gj lgpa[alq

klm\a]k `Yk fgl q]l Z]]f ]klYZdak`]\+ El ak hgkkaZd] l`Yl l`] kgdmZadalq g^ oYl]j*afkgdmZd] [gehgmf\k

af dmf_ ^dma\k [gmd\ nYkldq \a^^]j ^jge l`]aj kgdmZadalq af gj_Yfa[ kgdn]flk+ P`mk) Zq mkaf_ km[`

gj_Yfa[ kgdn]flk o] ea_`l Z] gn]j]klaeYlaf_ l`] [gfljaZmlagf g^ oYl]j*afkgdmZd] kh][a]k lg l`]

gn]jYdd lgpa[alq g^ LI/+2+

S] ^mddq Y_j]] oal` l`] j]na]o]j l`Yl oYl]j*kgdmZd] ]pljY[lk \g fgl j]hj]k]fl l`] gn]jYdd lgpa[alq

g^ LI/+2+ Dgo]n]j) [gfka\]jaf_ Ydd l`]k] akkm]k Ykkg[aYl]\ oal` l`] ]pljY[lagf g^ oYl]j*afkgdmZd]

LI/+2 [gehgf]flk Yf\ l`] e]Ykmj]e]fl g^ l`]aj []ddmdYj lgpa[alq ]^^][lk) o] \][a\]\ lg [`ggk]

oYl]j*kgdmZd] ]pljY[lk) kg l`Yl l`] [gehYjakgf Z]lo]]f []ddmdYj Yf\ Y[]ddmdYj KL gj [qlglgpa[alq ak

j]YkgfYZd]+ Igj]gn]j) oYl]j*kgdmZd] ]pljY[lagf `Yk Z]]f ]ehdgq]\ af affme]jgmk KL*j]dYl]\

klm\a]k af l`] hYkl6w.1 Yf\ l`] KL e]Ykmj]\ gf km[` ]pljY[lk `Yk ]n]f Z]]f k`gof lg Z] Ykkg[aYl]\

oal` k]n]jYd \ak]Yk]k km[` Yk Ykl`eY,o`]]r] Yf\ [gf_]klan] `]Yjl ^Yadmj].2 Yf\ ak[`]ea[ `]Yjl

\ak]Yk].3+

?gfka\]jaf_ l`] j]na]o]j{k [gf[]jf) o] `Yn] Y\\]\ Y ^]o k]fl]f[]k lg Y\\j]kk l`ak daealYlagf af

l`] yHaealYlagfk Yf\ aehda[Ylagfkz kmZk][lagf g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl &LY_] .2) Haf]k

/66 lg 0-4'+ S] `Yn] j]hjg\m[]\ l`] \ak[mkkagf `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j7

yMYWbaX( bhe fghXl ZbWhfYX ba_l ba jUgYe)fb_hV_Y YkgeUWgf bZ JG.*1* QUgYe)]afb_hV_Y fcYW]Yf bZ
JG.*1 \UiY U_fb VYYa f\bja gb Wbage]VhgY gb JG.*1 gbk]W]gl/)4).4( UaX g\hf jUgYe)fb_hV_Y ZeUWg]ba bZ
g\Y JG.*1 hfYX ]a bhe fghXl WUa VY Wbaf]XYeYX Uf g\Y _bjYe _]`]g( Uf ]g XbYf abg Zh__l fhVfg]ghgY Zbe
g\Y biYeU__ gbk]W]gl bZ JG.*1* HbgY( bhe W\b]WY bZ jUgYe)fb_hV_Y ZeUWg]ba jUf Xe]iYa Vl g\Y _UW^ bZ
U fgUaXUeX]mYX cebgbWb_ gb `YUfheY gbgU_ IJ be Wlgbgbk]W]gl bZ JG.*1 g\Ug ]f YdhU__l Ucc_]WUV_Y gb
Vbg\ UWY__h_Ue UaX WY__h_Ue UffUlf* ;_g\bh[\( fYiYeU_ fb_iYagf $Y*[*( `Yg\Uab_( X]W\_beb`Yg\UaY(
\YkUaY( UWYgbaY( UaX UWYgba]ge]_Y% \UiY VYYa fh[[YfgYX gb YkgeUWg g\Y jUgYe)]afb_hV_Y ZeUWg]ba bZ



g\Y JG.*1
/w1( g\Y UXYdhUWl bZ g\YfY fb_iYagf gb eYgU]a JG.*1 W\Y`]WU_ Wb`cbf]g]ba( j\]W\ ]f

c\lf]b_b[]WU__l eY_YiUag Zbe g\Y WY__h_Ue YkcbfheY \Uf abg VYYa gYfgYX*q

2) The author alternately uses “PM” and “PM2.5” when describing particulate matter. Please

use “PM2.5” consistently throughout the entire text.

N]khgfk]7

S] Yhgdg_ar] ^gj l`] af[gfkakl]f[q+ S] `Yn] fgo mk]\ yLI/+2z l`jgm_`gml l`] l]pl+

3) The author employs oxidative potential, cell death, and ROS to assess PM cytotoxicity.

However, oxidative potential and ROS should have a certain correlation, for instance,

hydroxyl radical potential is also a type of ROS. What criteria did the author use to

distinguish between these indicators?

N]khgfk]7

Ef gmj klm\q o] `Yn] mk]\ Y[]ddmdYj KL e]Ykmj]e]flk lg imYfla^q l`] gpa\Ylan] hgl]flaYd g^ LI/+2

af []dd*^j]] [gf\alagfk Yf\ []ddmdYj NKO e]Ykmj]e]flk lg imYfla^q l`] gpa\Ylan] hgl]flaYd g^ LI/+2

af =216 []ddk+ Bgj Y[]ddmdYj KL e]Ykmj]e]flk) o] mk]\ l`j]] \a^^]j]fl YkkYqk7 @PP \]hd]lagf) COD

\]hd]lagf Yf\ KDs _]f]jYlagf) Yf\ ^gj []ddmdYj NKO) o] mk]\ l`] @?BD*@= YkkYq+ =dd l`]k] YkkYqk

j]hj]k]fl \a^^]j]fl Ykh][lk g^ l`] gpa\Ylan] klj]kk) Yk ]phdYaf]\ Z]dgo+

@al`agl`j]algd gj @PP \]hd]lagf ak hjaeYjadq mk]\ Yk Y hjgpq ^gj l`] YZadalq g^ LI/+2 lg \]hd]l] l`]

[]ddmdYj j]\m[lYfl J=@LD &fa[glafYea\] Y\]faf] \afm[d]gla\] h`gkh`Yl]'.5).6 o`a[` hdYqk Y c]q

jgd] af l`] ]f]j_q hjg\m[lagf Yf\ e]lYZgdake g^ l`] []ddk Zq j]\m[af_ gpq_]f lg l`] kmh]jgpa\]

Yfagf/-+ CdmlYl`agf] gj COD ak l`] egkl YZmf\Yfl Yflagpa\Yfl hj]k]fl af l`] []ddk) o`a[` hdYqk Yf

aehgjlYfl jgd] af hjgl][laf_ l`] []dd Y_Yafkl gpa\Ylan] klj]kk Yf\ h]j^gjek gl`]j c]q []ddmdYj

Y[lanala]k km[` Yk j]\gp ka_fYdaf_ Yf\ []dd hjgda^]jYlagf/.+ I]Ykmjaf_ COD \]hd]lagf hjgna\]k Yf

]klaeYl] g^ l`] Yflagpa\Yfl \]hd]lagf YZadalq g^ LI/+2+ KDs ak Y `a_`dq j]Y[lan] gpq_]f kh][a]k oal`

Y n]jq k`gjl `Yd^*da^] &.-*6k'// l`Yl [gmd\ \YeY_] [jala[Yd []ddmdYj gj_Yf]dd]k &]+_+) [qlghdYkea[

e]eZjYf]' Yf\ egd][md]k &]+_+) @J='/0+ I]Ykmjaf_ l`] YZadalq g^ LI/+2 lg _]f]jYl] KDs ak l`mk

]kk]flaYd lg Ykk]kk l`] [YhYZadalq g^ l`] af`Yd]\ LI/+2 lg [Ymk] \YeY_] lg l`] [qlghdYkea[

e]eZjYf] Yf\ @J= g^ l`] []ddk af j]khajYlgjq ljY[l+

P`] @?BD*@= hjgZ] mk]\ af l`ak klm\q lg e]Ykmj] []ddmdYj NKO j]khgfk] af =216 []ddk ak Y oa\]dq

mk]\ fgf*kh][a^a[ NKO hjgZ]) o`a[` j]Y[lk oal` Y ZjgY\ jYf_] g^ gpq_]f kh][a]k &]+_+) D/K/) KDs)

NKKs) sK/
*) ]l[+') hjgna\af_ Y _]f]jYd Ykk]kke]fl g^ l`] gn]jYdd j]\gp klYl] g^ l`] []ddk jYl`]j l`Yf

Y imYflalYlan] ]klaeYl] g^ l`] kh][a^a[ NKO/0+ S] Y_j]] oal` l`] j]na]o]j l`Yl `q\jgpqd jY\a[Yd ak

Y lqh] g^ NKO) Zml al ak gfdq Y kmZk]l g^ l`] gn]jYdd NKO af\m[]\ Zq l`] LI/+2+ P`]j]^gj]) al ak fgl

j]YkgfYZd] lg ]ph][l Yf ]phda[al [gjj]dYlagf Z]lo]]f `q\jgpqd jY\a[Yd Yf\ lglYd NKO Z][Ymk] l`]

hjghgjlagf g^ \a^^]j]fl NKO _]f]jYl]\ Zq LI/+2 [gmd\ nYjq oa\]dq Yegf_ \a^^]j]fl LI/+2 kYehd]k+

OaeadYjdq) COD Yf\ @PP \]hd]lagf e]Ykmj]e]flk hjgna\] Yflagpa\Yfl \]hd]lagf YZadalq g^ LI/+2

o`a[` eYq gj eYq fgl Z] [gjj]dYl]\ oal` NKO j]khgfk] g^ l`] []ddk Yk k`gof Zq k]n]jYd hj]nagmk

klm\a]k/1w/3+ P`mk) l`] \a^^]j]fl KL ]f\hgaflk mk]\ af l`ak klm\q j]^]j lg \a^^]j]fl Ykh][lk g^



gpa\Ylan] klj]kk) o`a[` ak \a^^a[mdl lg Z] [Yhlmj]\ Zq Y kaf_d] Y[]ddmdYj gj []ddmdYj YkkYq)

f][]kkalYlaf_ l`] mk] g^ emdlahd] ]f\hgaflk lg [gehj]`]fkan]dq Ykk]kk LI/+2 lgpa[alq+

>Yk]\ gf l`] j]na]o]j{k km__]klagf) o] `Yn] Yll]ehl]\ Y [gjj]dYlagf YfYdqkak Yegf_ Ydd KL Yf\

[qlglgpa[alq ]f\hgaflk+ P`] `]YleYh oal` l`] [gjj]dYlagf [g]^^a[a]flk &L]Yjkgf{k e' ^gj \a^^]j]fl

j]_agfk ak k`gof af l`] Omhhd]e]flYjq Ba_+ 6 &j]hjg\m[]\ Z]dgo ^gj l`] [gfn]fa]f[] g^ l`]

j]na]o]j'+ P`] ^a_mj] k`gok l`Yl l`]j] oYk fg Yhhj][aYZd] [gjj]dYlagf Yegf_ egkl g^ l`] afljafka[

]f\hgaflk) ]p[]hl ^gj l`] [gjj]dYlagf Z]lo]]f KL?e Yf\ ?@e &e ; -+2'+ P`] [gjj]dYlagfk Yegf_

]pljafka[ ]f\hgaflk o]j] Z]ll]j) Ydl`gm_` fg [gfkakl]fl hYll]jf oYk gZk]jn]\ Y[jgkk \a^^]j]fl

j]_agfk+ Bgj ]pYehd]) ?@n k`go]\ Y kljgf_ [gjj]dYlagf oal` KL?n &e ; -+3' Yf\ Y eg\]jYl]

[gjj]dYlagf oal` Ydegkl Ydd Y[]ddmdYj KL &-+1 9 e 9 -+3' af egkl g^ l`] j]_agfk) ]p[]hl Ia\o]kl QO+

Kf l`] gl`]j `Yf\) KLCODn Yf\ KLKDn k`go]\ Y o]Yc [gjj]dYlagf &e 9 -+1' oal` gl`]j ]f\hgaflk

Yl egkl g^ l`] kal]k ]p[]hl S]kl Ia\dYf\k &e ; -+1'+ P`ak af[gfkakl]fl hYll]jf g^ [gjj]dYlagf [gmd\

Ydkg Z] \m] lg l`] ^Y[l l`Yl nYjagmk []ddmdYj Yf\ Y[]ddmdYj KL ]f\hgaflk Yj] k`gof lg Z] \jan]f Zq

\a^^]j]fl [`]ea[Yd kh][a]k+ Bgj ]pYehd]) KL@PP `Yk Z]]f k`gof lg Z] egkldq Ykkg[aYl]\ oal`

SOK? Yf\ e]lYdk km[` Yk ?m) If) Vf Yf\ B] af hj]nagmk klm\a]k4)/4+ KLCOD `Yk Z]]f k`gof lg Z]

Ykkg[aYl]\ oal` B]) ?m) LZ Yf\ =d3) o`ad] KLKD k]]ek lg Z] \jan]f egkldq Zq B] Yf\ ?m/5+ ?]ddmdYj

KL `Yk Ydkg Z]]f Ykkg[aYl]\ oal` Y fmeZ]j g^ \a^^]j]fl kh][a]k km[` Yk ?m) If) Ja) ?j) =k) LZ)

Yf\ SOK?/6)0-+ Om[` Y \an]jkalq af l`] j]dYlagfk`ah Z]lo]]f KL Yf\ [`]ea[Yd [gehgf]flk

mf\]jdaf]k l`] [gehd]p lgpa[ e][`Yfakek lja__]j]\ Zq LI/+2) l`mk f][]kkalYlaf_ l`] mk] g^ \a^^]j]fl

YkkYqk+ Ef ^Y[l) l`] mk] g^ emdlahd] ]f\hgaflk &Zgl` []ddmdYj Yf\ Y[]ddmdYj' lg ]nYdmYl] gpa\Ylan]

klj]kk mkaf_ km[` Y oa\] YjjYq g^ kYehd]k ak gf] g^ l`] klj]f_l`k g^ gmj ogjc Yk gfdq Y `Yf\^md g^

klm\a]k `Yn] ]nYdmYl]\ LI/+2 KL af km[` Y [gehj]`]fkan] eYff]j+

Supplementary Fig. 97 D]YleYhk k`goaf_ [gjj]dYlagfk &L]Yjkgf{k e' Yegf_ \a^^]j]fl KL Yf\

[qlglgpa[alq ]f\hgaflk ^gj \a^^]j]fl j]_agfk+ LYf]d Y' k`gok [gjj]dYlagfk Yegf_ afljafka[ ]f\hgaflk

Yf\ Z' k`gok [gjj]dYlagfk Yegf_ ]pljafka[ ]f\hgaflk+



S] Yhgdg_ar] ^gj l`] [gf^mkagf l`Yl ea_`l `Yn] Yjak]f \m] lg l`] fge]f[dYlmj] mk]\ af l`]

eYfmk[jahl+ Pg [dYja^q l`] \a^^]j]f[] Z]lo]]f []dd*ZYk]\ Yf\ []dd*^j]] KL e]Ykmj]e]flk) o] `Yn]

j]hdY[]\ y[]ddmdYj NKOz oal` y[]ddmdYj KLz af l`] j]nak]\ eYfmk[jahl+ P`]j]^gj]) o] fgo mk] l`]

l]je yY[]ddmdYj KL &KL@PP) KLCOD Yf\ KLKD'z lg j]^]j lg Ydd KL e]Ykmj]e]flk [gf\m[l]\ af []dd*

^j]] [gf\alagfk Yf\ y[]ddmdYj KL &KL?'z lg j]^]j lg KL e]Ykmj]e]flk &l`jgm_` @?BD*@='

[gf\m[l]\ af =216 []ddk+

4) The author indicates in this work that the relationship between PM2.5 and health effects is

not solely driven by PM mass, and the role of chemical composition, which drives its intrinsic

toxicity, cannot be ignored. This conclusion appears too simplistic, lacking depth, and lacks

novelty. Many studies have already demonstrated that the chemical composition of PM2.5

does indeed influence its health effects.

N]khgfk]7

S] \akY_j]] oal` l`] j]na]o]j{k [gee]fl gf l`] dY[c g^ fgn]dlq af gmj eYfmk[jahl+ S] Y_j]] l`Yl

k]n]jYd klm\a]k) kge] g^ o`a[` `Yn] Ydj]Y\q Z]]f [al]\ af gmj eYfmk[jahl) `Yn] \]egfkljYl]\ l`Yl

[`]ea[Yd [gehgkalagf g^ LI/+2 af^dm]f[]k alk `]Ydl` ]^^][lk+ Dgo]n]j) o`Yl ak dY[caf_ af l`gk]

hj]nagmk klm\a]k ak l`] e][`Yfake gf `go l`ak nYjaYlagf af l`] [`]ea[Yd [gehgkalagf j]kmdlk af

nYjaYZd] `]Ydl` ]^^][lk+ Kpa\Ylan] klj]kk gj KL ak l`] hjgh]jlq g^ LI/+2) o`a[` `Yk Z]]f

`qhgl`]kar]\ Yk l`] Zja\_] Z]lo]]f [`]ea[Yd [gehgkalagf Yf\ `]Ydl` ]^^][lk) oal` ]na\]f[]k

[geaf_ ^jge Zgl` dYZgjYlgjq klm\a]k k`goaf_ l`] dafcY_]k g^ [`]ea[Yd [gehgkalagf g^ LI/+2 oal`

KL.0).1)/4)/5)0.w00) Yf\ [dafa[Yd,]ha\]eagdg_a[Yd klm\a]k lg dafc KL oal` l`] `]Ydl` ]^^][lk.2).3)01w03+

Bgj l`] ^ajkl lae]) o] k`go]\ Y kaeadYj fgf*daf]Yj j]dYlagfk`ah Z]lo]]f KL &gj [qlglgpa[alq' Yf\

LI/+2 eYkk [gf[]fljYlagfk) Yk gZk]jn]\ Z]lo]]f l`] `]Ydl` ]^^][lk nk+ LI/+2 af j][]fl

]ha\]eagdg_a[Yd klm\a]k+ P`ak ogmd\ `Yn] Z]]f aehgkkaZd] oal`gml l`] ]pl]fkan] e]Ykmj]e]flk

o] `Yn] eY\] af \a^^]j]fl _]g_jYh`a[Yd j]_agfk oal` \a^^]j]fl ]eakkagf k]llaf_k Yf\ e]l]gjgdg_q+

P`mk) Yk klYl]\ gf daf] /.3 g^ l`] gja_afYd eYfmk[jahl) l`] fgn]dlq g^ gmj eYfmk[jahl ak lg hjgna\]

Yf aehgjlYfl e][`Yfakla[ ZYkak ^gj l`] gZk]jn]\ fgf*daf]Yjalq af l`] j]dYlagfk`ah Z]lo]]f LI/+2

eYkk [gf[]fljYlagfk Yf\ `]Ydl` ]^^][lk+

Haf] /.3 g^ l`] gja_afYd eYfmk[jahl7
yP`]k] j]kmdlk) o`a[` Yj] kljacaf_dq [gfkakl]fl oal` f]o]j ]ha\]eagdg_a[Yd klm\a]k \]egfkljYlaf_
Y kmhjYdaf]Yj j]dYlagfk`ah Z]lo]]f LI/+2 eYkk Yf\ egjlYdalq gZk]jn]\ Yl dgo]j LI/+2

[gf[]fljYlagfk2- Yf\ l`] ^dYll]faf_ g^ l`] ?N [mjn] Yl `a_`]j LI/+2 [gf[]fljYlagfk2.) hjgna\] Yf
aehgjlYfl e][`Yfakla[ ZYkak ^gj l`] fgfdaf]Yj j]dYlagfk`ah Z]lo]]f LI/+2 eYkk Yf\ `]Ydl` ]^^][lk+z

Efl]j]klaf_dq) \]khal] fme]jgmk klm\a]k k`goaf_ Y Z]ll]j j]dYlagfk`ah g^ `]Ydl` ]^^][lk oal` KL l`Yf

LI/+2 eYkk) l`] klm\a]k e]Ykmjaf_ KL g^ LI/+2 gf dYj_] khYlaYd ]pl]flk Yj] n]jq daeal]\+ P`]j] Yj]

^]o klm\a]k o`a[` `Yn] \]egfkljYl]\ l`Yl l`] nYjaYlagf af LI/+2 eYkk [gf[]fljYlagfk \g]k fgl

[gjj]khgf\ lg l`] nYjaYlagf af KL.4)04+ Dgo]n]j) l`]k] klm\a]k `Yn] Z]]f daeal]\ lg kh][a^a[

_]g_jYh`a[Yd j]_agfk km[` Yk Ia\o]kl QO.4 Yf\ Amjgh]04+ P`]j]^gj]) al ak fgl q]l [d]Yj a^ km[`

lj]f\k Yj] kh][a^a[ lg Y _an]f j]_agf \m] lg ZaYk]k ^jge kh][a^a[ [`]ea[Yd [gehgkalagf g^ LI/+2 af

l`Yl j]_agf+ Bgj ]pYehd]) a^ l`] eYaf \jan]jk &a+]+) LI/+2 [`]ea[Yd [gfklalm]flk' g^ KL [gjj]dYl]



o]dd oal` LI/+2 eYkk af Y j]_agf) eYkk [gmd\ k]]e lg [Yhlmj] l`] LI/+2 lgpa[alq gj KL o]dd) Zml

l`ak j]dYlagfk`ah oadd [`Yf_] o`]f KL \jan]jk fg dgf_]j [gjj]dYl] oal` eYkk+

Ef gmj [mjj]fl klm\q) o] `Yn] \]egfkljYl]\ l`Yl km[` lj]f\k &a+]+) \akhYjalq g^ LI/+2 KL gj

[qlglgpa[alq nk+ eYkk' Yj] fgl kh][a^a[ lg []jlYaf j]_agfk gj Y kh][a^a[ lgpa[alq YkkYq+ NYl`]j) l`]

nYjaYlagfk af LI/+2 eYkk af _]f]jYd Yj] Ydegkl YdoYqk dgo]j l`Yf l`] nYjaYlagfk af alk KL+ P`ak

^af\af_ ak Ydkg ka_fa^a[Yfldq aehgjlYfl Z][Ymk] al k`gok l`] afYZadalq g^ LI/+2 eYkk lg Y\]imYl]dq

[Yhlmj] l`] nYjaYlagfk af lgpa[alq g^ LI/+2 Yf\ l`mk bmkla^a]k l`] aehgjlYf[] g^ afljafka[ lgpa[alq

e]Ykmj]e]flk af mf\]jklYf\af_ l`] `]Ydl` ]^^][lk g^ LI/+2+ S] Yj] fgl YoYj] g^ Yfq gl`]j klm\q

o`a[` `Yk \]egfkljYl]\ l`] aehgjlYf[] g^ \]n]dghaf_ j]_agfYd [gf[]fljYlagf*j]khgfk] &?N'

[mjn]k l`jgm_` afljafka[ lgpa[alq Yf\,gj KL e]Ykmj]e]flk) Yk eY\] hgkkaZd] l`jgm_` gmj ]pl]fkan]

e]Ykmj]e]flk Yl .1 kal]k Y[jgkk l`] ogjd\+

Pg kmeeYjar]) gmj [gf[dmkagfk _g Z]qgf\ kaehdq klYlaf_ l`Yl l`] `]Ydl` ]^^][lk g^ LI/+2 Yj]

\]h]f\]fl gf alk [`]ea[Yd [gehgkalagf+ NYl`]j) o] hjgna\] l`] e][`Yfakla[ ZYkak ^gj l`ak

klYl]e]fl) mf\]jdafaf_ l`] aehgjlYf[] g^ af[dm\af_ lgpa[alq e]Ykmj]e]flk af ]ha\]eagdg_a[Yd

klm\a]k+



Reviewer #2 (Remarks to the Author):

Some comments and questions as follows:

1) Overall, the time-dependent effect for each indicator has not been considered thoroughly.

For example, in the Cellular ROS and cytotoxicity measurements, why the exposure time

choose 24 hour. Do you have considered the difference of Cellular ROS and cytotoxicity in

other exposure time? Also in the Acellular OP Measurements, the time-dependent effect also

need to be considered. Multipoints slope method may be better to the endpoint method.

N]khgfk]7

S] Yhgdg_ar] a^ l`]j] ak Yfq [gf^mkagf) Zml o] `Yn] [gfka\]j]\ lae]*\]h]f\]fl ]^^][lk) mkaf_

emdlahgafl kdgh] e]l`g\ Yk km__]kl]\ Zq l`] j]na]o]j ^gj Ydd Y[]ddmdYj KL e]Ykmj]e]flk+ S] `Yn]

mk]\ l`] afkljme]fl O=IAN= lg e]Ykmj] Y[]ddmdYj KL+ P`ak afkljme]fl af\]]\ mk]k Y emdlahgafl

kdgh] e]l`g\ af o`a[` l`] [gf[]fljYlagfk g^ @PP) COD) Yf\ KDs Yj] e]Ykmj]\ Yl \]ka_fYl]\ lae]

afl]jnYdk) Yf\ l`]f mk]k l`]k] e]Ykmj]e]flk lg [Yd[mdYl] l`]aj \]hd]lagf gj _]f]jYlagf jYl]k gn]j

l`] ]flaj] lae] h]jag\+ P`ak hjg[]\mj] ak \]k[jaZ]\ af \]lYad af Y hj]nagmk hmZda[Ylagf &Um ]l Yd+

/-/-' ^jge gmj j]k]Yj[` _jgmh05+

>ja]^dq) l`] \]ka_fYl]\ lae] afl]jnYdk ^gj nYjagmk Y[]ddmdYj KL YkkYqk Yj] Yk ^gddgok7

.+ Bgj KL@PP) l`] YZkgjZYf[] g^ /*faljg*2*l`agZ]frga[ Y[a\ &PJ>) Y q]ddgo*[gdgj]\ [gehd]p

^gje]\ Yk Y j]kmdl g^ l`] j]Y[lagf g^ @PJ> oal` j]ka\mYd @PP af l`] e]Ykmj]e]fl naYd'

oYk e]Ykmj]\ Yl 2) .4) /6) 1.) Yf\ 20 eaf+

/+ Bgj KLCOD) ^dmgj]k[]f[] g^ CO*KL= oYk e]Ykmj]\ Yl 2) /1) 10) 3/) Yf\ 5. eaf+

0+ Bgj KLKD) ^dmgj]k[]f[] g^ /*KDP= oYk e]Ykmj]\ Yl .-) /6) 15) 34) Yf\ 53 eaf+

P`] [YdaZjYlagf [mjn]k lg imYfla^q COD) KDs) Yf\ @PP Yj] hj]hYj]\ Zq e]Ykmjaf_ afalaYd

^dmgj]k[]f[] &^gj COD) KDs' Yf\ YZkgjZYf[] &^gj @PP' afl]fkalq g^ \a^^]j]fl cfgof

[gf[]fljYlagfk g^ COD) KDs) Yf\ @PP) ^gddgoaf_ l`] kYe] hjglg[gd Yk \]k[jaZ]\ af l`]

eYfmk[jahl+ P`] [gfkmehlagf jYl] WvI,eaf &af [Yk] g^ COD Yf\ @PP' Yf\ _]f]jYlagf jYl] &af [Yk]

g^ KDs'X Yj] l`]f \]jan]\ ^jge l`]k] [YdaZjYlagf [mjn]k+

?gfka\]jaf_ l`] j]na]o]j{k [gf[]jf l`Yl al ea_`l fgl `Yn] Z]]f [d]Yj ^jge l`] gja_afYd eYfmk[jahl)

o] `Yn] fgo eg\a^a]\ l`] \]k[jahlagf g^ Y[]ddmdYj YkkYqk af l`] yI]l`g\kz k][lagf g^ l`] j]nak]\

YffglYl]\ eYfmk[jahl &LY_] /1) Haf] 2-3 lg LY_] /2) Haf] 20/' lg Zja]^dq \]k[jaZ] l`] emdlahgafl

kdgh] e]l`g\ mk]\ af l`ak klm\q ^gj Y[]ddmdYj KL e]Ykmj]e]flk+ P`] eg\a^a]\ k][lagf ak j]hjg\m[]\

`]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j7

y@PP [gfkmehlagf jYl] oYk e]Ykmj]\ hf]a[ g\Y 2)2{*\al`agZak* &/*faljgZ]frga[ Y[a\' &@PJ>'

`Yg\bX Uf XYfWe]VYX ]a bhe ceYi]bhf chV_]WUg]ba06* <e]YZ_l( >NH< Yf\ Y f`U__ U_]dhbg Zeb` g\Y LP
WbagU]a]a[ U `]kgheY bZ JG.*1 YkgeUWg UaX >NN jYeY UXXYX gb U `YUfheY`Yag i]U_ $GP%* N\Y >NH<
eYUWgf oal` j]ka\mYd @PP lg ^gje Y q]ddgo*[gdgj]\ [gehgmf\ [Ydd]\ /*faljg*2*l`agZ]frga[ Y[a\

&PJ>'+ PJ> jUf l`]f \adml]\ mkaf_ @E Yf\ hYkk]\ l`jgm_` Y daima\ oYn]_ma\] [YhaddYjq []dd

&HS??*1.- 0.--8 Sgjd\ Lj][akagf Efkljme]flk) Ef[+) OYjYkglY) BH) QO=') o`]j] l`] YZkgjZYf[]

Yl 1./ fe Yf\ 3-- fe &ZY[c_jgmf\' oYk e]Ykmj]\ Zq l`] kh][ljgh`glge]l]j &K[]Yf Khla[k8



@mf]\af) BH) QO'+ N\]f cebWYff jUf eYcYUgYX Ug g]`Y ]agYeiU_f bZ 1( -3( .5( 0-( UaX 1/ `]a gb
bVgU]a g\Y JG.*1)WUgU_lmYX >NN XYWUl eUgY* COD \]hd]lagf jYl] jUf e]Ykmj]\ mkaf_ l`] g*

h`l`Yd\aYd\]`q\] &KL=' e]l`g\05+ Ca g\]f `Yg\bX( U f`U__ U_]dhbg Zeb` g\Y LP WbagU]a]a[ JG.*1

YkgeUWg UaX MF@ jUf j]g\XeUja Ug g]`Y ]agYeiU_f bZ 1( .0( 0/( 2.( UaX 4- `]a( UaX geUafZYeeYX gb
U GP U_ba[ j]g\ IJ;* COD j]Y[lk oal` KL= lg ^gje Y ^dmgj]k[]fl hjg\m[l [Ydd]\ CO*KL=) Yf\

l`] ^dmgj]k[]f[] oYk e]Ykmj]\ Yl Yf ]eakkagf oYn]d]f_l` g^ 1/4 fe &]p[alYlagf oYn]d]f_l` : 0.-

fe' lg ]klaeYl] l`] j]ka\mYd COD [gf[]fljYlagf+ BafYddq) KDs _]f]jYlagf jYl] oYk e]Ykmj]\ mkaf_

l`] /*KDP= e]l`g\05+ Ef l`ak e]l`g\) \akg\ame l]j]h`l`YdYl] &PLP' ak Y\\]\ lg l`] LP [gflYafaf_

OHB Yf\ LI/+2 ]pljY[l lg [Yhlmj] l`] KDs _]f]jYl]\ \mjaf_ l`] j]Y[lagf g^ LI/+2 oal` l`]

Yflagpa\Yflk [gflYaf]\ af OHB+ P`] j]Y[lagf Z]lo]]f PLP Yf\ KDs hjg\m[]k Y ^dmgj]k[]fl hjg\m[l7

/*KDP=) o`a[` oYk j]g\XeUja Zeb` g\Y LP Ug g]`Y ]agYeiU_f bZ -,( .5( 04( 23( UaX 42 `]a UaX
X]_hgYX j]g\ >C ]a U GP* N\Y X]_hgYX .)IBN; jUf g\Ya hYkk]\ l`jgm_` l`] ^dgo []dd g^ l`]

kh][ljg^dmgjge]l]j &BdmgjgeYp*1) DgjaZY O[a]fla^a[) A\akgf) JF) QO=' lg e]Ykmj] alk ^dmgj]k[]f[]

&]p[alYlagf7 0.- fe8 ]eakkagf7 1/4 fe'+ P`] afkljme]fl oYk [YdaZjYl]\ oal` cfgof klYf\Yj\k g^

/*KDP= &-*/-- fI' Yf\ Y qa]d\ ^Y[lgj g^ -+02 &^gjeYlagf g^ /*KDP= ^jge KDs' oYk Yhhda]\ lg

\]l]jeaf] l`] [gf[]fljYlagf g^ KDs+ N\Y f_bcYf bZ g\Y >NN( AMB( UaX IBn WbaWYageUg]ba if* g]`Y

WheiYf jYeY g\Ya hfYX gb XYgYe`]aY g\Y Wbafh`cg]ba $]a WUfY bZ >NN UaX AMB% UaX [YaYeUg]ba $]a
WUfY bZ IBn% eUgYf $oG+`]a% ]a iUe]bhf IJ UffUlf*z

Bgj []ddmdYj NKO Yf\ [qlglgpa[alq e]Ykmj]e]flk) gmj [`ga[] g^ /1 ` oYk \jan]f Zq log ^Y[lgjk7 .+

l`] klYZadalq g^ @?BD*@= hjgZ] mk]\ af []ddmdYj KL YkkYq8 Yf\ /+ l`] [gfkakl]f[q Z]lo]]f l`]

\mjYlagf ^gj []ddmdYj KL Yf\ [qlglgpa[alq ]ph]jae]flk kg l`Yl l`]aj j]kmdlk Yj] [gehYjYZd]+ Bgj l`]

.kl ^Y[lgj) o] [gf\m[l]\ kge] afalaYd ]ph]jae]flk lg Ykk]kk l`] klYZadalq g^ @?BD*@= ogjcaf_

kgdmlagf Yl \a^^]j]fl lae] hgaflk Yf\ [`gk] l`] egkl ghlaeYd ]phgkmj] \mjYlagf ^gj gmj ]ph]jae]flk+

= ogjcaf_ kgdmlagf g^ @?BD*@= &12- vI' oYk hj]hYj]\) Yf\ alk YZkgdml] ^dmgj]k[]f[] oYk

e]Ykmj]\ Yl nYjagmk lae] hgaflk7 -) .) 0) 1) 2) 3) 5) ./) /2) 15 Yf\ 4/ `+ ?gf[mjj]fldq) @?BD oYk

hj]hYj]\ Zq \]Y[]lqdYlaf_ @?BD*@= &12- vI' mkaf_ l`] e]l`g\ \]k[jaZ]\ af N]afa]jk ]l Yd+1- Yf\

eap]\ oal` .-- vI D/K/ &ogjcaf_ Yk Y kmjjg_Yl] ^gj l`] NKO _]f]jYl]\ Zq l`] []ddk'+ P`]

^dmgj]k[]f[] g^ l`ak eaplmj] oYk Ydkg e]Ykmj]\ Yl l`] kYe] lae] hgaflk &a+]+) -) .) 0) 1) 2) 3) 5) ./)

/2) 15) Yf\ 4/ `'+ El oYk gZk]jn]\ l`Yl l`] ^dmgj]k[]f[] g^ @?BD*@= oYk j]dYlan]dq f]_da_aZd]

mflad /2 ` Yf\ klYjl]\ lg _jY\mYddq af[j]Yk] l`]j]Y^l]j+ Dgo]n]j) l`] YZkgdml] ^dmgj]k[]f[] g^ @?BD

Yf\ D/K/ eaplmj] YllYaf]\ alk eYpaeme nYdm] oal`af 5 ` Yf\ klYq]\ [gfklYfl l`]j]Y^l]j) af\a[Ylaf_

l`Yl l`] ]flaj] @?BD `Y\ j]Y[l]\ oal` D/K/ oal`af 5 ` lg ^gje @?B+ P`]j]^gj]) al [Yf Z] [gf[dm\]\

l`Yl l`] ^dmgj]k[]f[] g^ @?B ^gje]\ \m] lg l`] j]Y[lagf Z]lo]]f @?BD Yf\ NKO ogmd\ j]eYaf

klYZd] ladd /1 ` gj egj]+ Dgo]n]j) l`] ogjcaf_ kgdmlagf g^ @?BD*@= [gmd\ Z][ge] mfklYZd] Yf\

mf\]j_g Ymlgpa\Ylagf ^gj Yf af[mZYlagf h]jag\ g^ egj] l`Yf /1 `+ P`mk) Yfq e]Ykmj]e]fl g^ NKO

Y^l]j /1 ` mkaf_ l`ak e]l`g\ eYq fgl Z] j]daYZd]+ P`]j]^gj]) l`] eYpaeme \mjYlagf ^gj []ddmdYj KL

]ph]jae]fl oYk daeal]\ lg /1 ` af gmj klm\q+

=dl`gm_`) o] [gmd\ `Yn] e]Ykmj]\ []ddmdYj KL Yf\ [qlglgpa[alq ^gj k`gjl]j ]phgkmj] \mjYlagfk)

egkl [qlglgpa[alq ]ph]jae]flk afngdnaf_ LI/+2 mk] Y eafaeme ]phgkmj] \mjYlagf g^ /1 `+ S]

oYfl]\ lg c]]h l`] kYe] \mjYlagf ^gj []ddmdYj KL Yf\ [qlglgpa[alq ]ph]jae]flk) kg l`Yl l`]aj j]kmdlk

Yj] [gehYjYZd] &/f\ ^Y[lgj'+ P`]j]^gj]) /1 ` ]phgkmj] oYk [`gk]f lg c]]h Y [gfkakl]fl ]phgkmj]

\mjYlagf ^gj Zgl` YkkYqk+ Dgo]n]j) o] Y[cfgod]\_] l`Yl Zgl` []ddmdYj NKO Yf\ [qlglgpa[alq [gmd\



k`go lae] \]h]f\]fl j]khgfk] Yf\ l`ak j]khgfk] [gmd\ nYjq oal` l`] [`]ea[Yd [gehgkalagf g^

LI/+2+ Pg Y\\j]kk l`] j]na]o]j{k [gf[]jf) o] `Yn] Y\\]\ l`ak daealYlagf lg l`] yHaealYlagfk Yf\

aehda[Ylagfkz kmZk][lagf g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl &LY_] .2) Haf]k 0.3 lg 0.6'7

yQY U_fb UW^abj_YX[Y g\Ug U_g\bh[\ jY `YUfheYX g\Y g]`Y)XYcYaXYag eYfcbafYf bZ UWY__h_Ue
UffUlf( []iYa g\Y _UVbe]bhf cebgbWb_f bZ WY__h_Ue UffUlf( jY Zb__bjYX g\Y WbaiYag]baU_ `Yg\bX
VUfYX ba `YUfhe]a[ WY__h_Ue eYfcbafYf ba_l Ug .0 \( j\]W\ Wbh_X haXYeYfg]`UgY fb`Y bZ g\YfY
YaXcb]agf*q

S] `Yn] Y\\]\ l`] ^gddgoaf_ daf]k &LY_] /-) Haf] 1/6 lg LY_] /.) Haf] 103' lg l`] j]nak]\

YffglYl]\ eYfmk[jahl lg `a_`da_`l l`] j]Ykgf ^gj [`ggkaf_ /1 ` Yk l`] ]phgkmj] \mjYlagf7

yEf l`] k][gf\ kl]h) LI/+2oYl]j ]pljY[l &45 �H') ogjcaf_ kgdmlagf g^ @?BD*@= &// �H8 @?BD*

@= hj]hYjYlagf \]lYadk Yj] _an]f af l`] Omhhd]e]flYjq I]l`g\ . af OE' Yf\ [mdlmj] e]\ame &.--

�H') o]j] Y\\]\ Yf\ l`] []ddk o]j] af[mZYl]\ af l`] \Yjc ^gj /1 `+ N\Y YkcbfheY XheUg]ba bZ .0 \
jUf W\bfYa VYWUhfY g\Y jbe^]a[ fb_hg]ba bZ >=@B)>; jUf ZbhaX gb VY fgUV_Y g]__ Ug _YUfg .1 \ ]a
bhe ]a]g]U_ YkcYe]`Yagf* >YgU]_f bZ g\Y YkcYe]`Yag f\bj]a[ g\Y g]`Y)XYcYaXYag UVfb_hgY
Z_hbeYfWYaWY bZ >=@B)>; UeY cebi]XYX ]a Mhcc_Y`YagUel GYg\bX . UaX Mhcc_Y`YagUel @][* - ]a
MC*q

S] `Yn] Ydkg Y\\]\ l`] ^gddgoaf_ \]lYadk YZgml l`] ]ph]jae]flk [gf\m[l]\ gf l`] klYZadalq g^

@?BD*@= af l`] OE g^ l`] j]nak]\ eYfmk[jahl7

Supplementary Fig. 17 RYjaYlagf af l`] YZkgdml] ^dmgj]k[]f[] g^ @?BD*@= gn]j lae]+ P`] Zdm]

daf] j]hj]k]flk l`] ^dmgj]k[]f[] g^ @?BD lj]Yl]\ oal` D/K/ o`]j]Yk l`] j]\ daf] j]hj]k]flk l`]

^dmgj]k[]f[] g^ l`] ogjcaf_ kgdmlagf g^ @?BD*@= oal`gml Yfq lj]Yle]fl+

pSupplementary Method 2: Stability of the working solution of DCFH-DA

Nb XYgYe`]aY g\Y fgUV]_]gl bZ >=@B)>; Zbe WY__h_Ue IJ `YUfheY`Yagf( g\Y jbe^]a[ fb_hg]ba bZ
>=@B)>; $01, oG% jUf ceYcUeYX( UaX ]gf UVfb_hgY Z_hbeYfWYaWY jUf `YUfheYX Ug iUe]bhf g]`Y
cb]agf6 ,( -( /( 0( 1( 2( 4( -.( .1( 04 UaX 3. \* =baWheeYag_l( >=@B jUf ceYcUeYX Vl XYUWYgl_Ug]a[



>=@B)>; $01, oG% hf]a[ g\Y `Yg\bX XYfWe]VYX ]a LY]a]Yef Yg U_*1- UaX `]kYX j]g\ -,, oG B.I.

$jbe^]a[ Uf U fheeb[UgY Zbe g\Y LIM [YaYeUgYX Vl g\Y WY__f%* N\Y Z_hbeYfWYaWY bZ g\]f `]kgheY jUf
U_fb `YUfheYX Ug g\Y fU`Y g]`Y cb]agf $]*Y*( ,( -( /( 0( 1( 2( 4( -.( .1( 04( UaX 3. \%* ;f f\bja ]a
Mhcc_Y`YagUel @][* -( g\Y UVfb_hgY Z_hbeYfWYaWY bZ >=@B)>; jUf eY_Ug]iY_l aY[_][]V_Y hag]_ .1 \
UaX fgUegYX gb [eUXhU__l ]aWeYUfY g\YeYUZgYe* BbjYiYe( g\Y Z_hbeYfWYaWY bZ g\Y >=@B UaX B.I.

`]kgheY UggU]aYX ]gf `Uk]`h` Z_hbeYfWYaWY j]g\]a 4 \ UaX fgUlYX WbafgUag g\YeYUZgYe( ]aX]WUg]a[

g\Ug g\Y Yag]eY >=@B \UX eYUWgYX j]g\ B.I. gb Zbe` >=@* N\YeYZbeY( ]g WUa VY WbaW_hXYX g\Ug g\Y
Z_hbeYfWYaWY bZ >=@ Zbe`YX XhY gb g\Y eYUWg]ba VYgjYYa >=@B UaX LIM eY`U]af fgUV_Y g]__ Ug
_YUfg .0 \* BbjYiYe( g\Y jbe^]a[ fb_hg]ba bZ >=@B)>; Wbh_X VYWb`Y hafgUV_Y UaX haXYe[b
Uhgbk]XUg]ba Zbe Ua ]aWhVUg]ba cYe]bX bZ `beY g\Ua .0 \*q

2) For the cellular ROS measurement, after incubation 24 h the cells may have dead, did the

ROS can be detect in dead cells? How do the dead cells affect the cellular ROS?

N]khgfk]7

U]k) af gmj eg\a^a]\ @?BD*@= e]l`g\) l`] NKO _]f]jYl]\ af l`] \]Y\ []ddk Yj] Ydkg \]l][l]\+

S] Y_j]] oal` l`] j]na]o]j l`Yl l`] ljY\alagfYd []ddmdYj KL hjglg[gd) o`a[` ^ajkl afngdn]k af[mZYlaf_

l`] []ddk oal` l`] lgpa[Yfl ^gj /1 ` &af YZk]f[] g^ @?BD*@=') ^gddgo]\ Zq af[mZYlaf_ l`]e oal`

@?BD*@= ^gj 0-*3- eaf1.)1/) ^Yadk lg [Yhlmj] l`] NKO j]khgfk] g^ \]Y\ []ddk \mjaf_ ^ajkl

af[mZYlagf h]jag\+ P`ak ak Z][Ymk] @?BD*@= f]]\k ]kl]jYk] ]frqe]k lg ^gje @?BD Yf\ l`]k]

]kl]jYk] ]frqe]k Yj] hj]k]fl gfdq af naYZd] []ddk10) l`]j]^gj] l`]q \g fgl [Yhlmj] Yfq NKO l`Yl eYq

`Yn] Z]]f _]f]jYl]\ af l`] \]Y\ []ddk+ Dgo]n]j) o] `Yn] eg\a^a]\ l`] @?BD*@= e]l`g\ ZYk]\

gf Y ^]o j][]fl klm\a]k11)12 lg Y\\j]kk l`ak akkm]+ Kmj e]l`g\ ]fkmj]k l`Yl l`] []ddk Yj] hj]dgY\]\

oal` @?BD*@= lg [Yhlmj] l`] lglYd NKO _]f]jYl]\ \mjaf_ l`] ]flaj] /1 ` ]phgkmj] h]jag\+ Ef gmj

hjglg[gd) Zq ]phgkaf_ l`] []ddk lg Y eaplmj] g^ @?BD*@=) [mdlmj] e]\ame Yf\ LI/+2 ]pljY[l) o]

[Yf [Yhlmj] Zgl` afljY[]ddmdYj Yf\ ]pljY[]ddmdYj NKO [Ymkaf_ [qlglgpa[alq l`jgm_`gml l`] ]phgkmj]

\mjYlagf+ P`]j]^gj]) ]n]f l`gm_` l`] []ddk Yj] \]Y\) egkl g^ l`] NKO af l`] []ddk ogmd\ `Yn] Z]]f

[Yhlmj]\ Zq @?BD*@=+

3) In this study, a lung epithelial cell line, A549 have been chosen, how about other cell lines?

In the epidemiology study, Particles have been proved to be greatest damage to

cardiovascular diseases, have you considered cardiovascular cells?

N]khgfk]7

S] Y_j]] oal` l`] j]na]o]j l`Yl LI/+2 `Yk Z]]f Ykkg[aYl]\ oal` [Yj\agnYk[mdYj \ak]Yk]k af

]ha\]eagdg_a[Yd klm\a]k Yf\ ]nYdmYlaf_ l`] ]^^][l g^ LI/+2 lgpa[alq gf [Yj\agnYk[mdYj []ddk eYq

`]dh ]klYZdak` l`] e][`Yfakla[ ZYkak g^ km[` klm\a]k+ Dgo]n]j) gmj [`ga[] g^ Y dmf_ []dd daf] oYk

\jan]f Zq l`] ^Y[l l`Yl af`Yd]\ YeZa]fl hYjla[d]k Yj] ^ajkl afl]j[]hl]\ Zq []ddk af l`] j]khajYlgjq ljY[l+

P`] lgpa[alq [Ymk]\ af l`]k] []ddk Yf\ l`] Ykkg[aYl]\ \YeY_] lg dmf_k [Yf Ydkg ljYfkdYl] lg l`] gl`]j

hYjlk g^ l`] Zg\q km[` Yk l`] [Yj\agnYk[mdYj j]_agf+ P`]j]^gj]) lg mf\]jklYf\ l`] _]f]kak g^

[Yj\agnYk[mdYj \ak]Yk]k) al ak aehgjlYfl l`Yl o] `Yn] Y ^aje mf\]jklYf\af_ g^ l`] ]^^][l g^ LI/+2 gf

l`] hmdegfYjq j]_agf ^ajkl+ S] [`gk] =216 Yk al ak Y `meYf Ydn]gdYj ZYkYd ]hal`]daYd []dd daf] o`a[`

ak j]hj]k]flYlan] g^ l`] []ddk j]khgfkaZd] ^gj l`] \a^^mkagf g^ kmZklYf[]k) km[` Yk oYl]j Yf\

]d][ljgdql]k) Y[jgkk l`] Ydn]gda g^ dmf_k13+ P`] []ddk af l`ak j]_agf hdYq Y [jm[aYd jgd] af hj]n]flaf_



af^dYeeYlagf14 Yf\ eYaflYafaf_ l`] fgjeYd dmf_ Yj[`al][lmj] Zq j]f]oaf_ gl`]j lqh]k g^ Ydn]gdYj

[]ddk15+ El ak hgkkaZd] l`Yl l`] af`Yd]\ hYjla[d]k [Yf ljYfkdg[Yl] lg l`] [Yj\agnYk[mdYj j]_agf16)2-) Zml

al ak l`] Ydn]gdYj j]_agf) o`a[` ^Y[adalYl]k l`] ]fljYafe]fl g^ hYjla[d]k Yf\ l`]aj [gfklalm]flk aflg

gl`]j j]_agfk g^ gmj Zg\q Zq [jgkkaf_ l`] Zdgg\*Yaj ZYjja]j2.+ P`]j]^gj]) lg mf\]jklYf\ l`] ]^^][l g^

LI/+2 gf Yfq gl`]j gj_Yfk g^ gmj Zg\q) al ak [jm[aYd l`Yl o] mf\]jklYf\ alk ]^^][l gf l`] Ydn]gda ^ajkl+

=216 ak Y o]dd*]klYZdak`]\ Yf\ gf] g^ l`] egkl oa\]dq mk]\ []dd daf]k af LI/+2 klm\a]k2/w22+

S] `Yn] Y\\]\ l`] ^gddgoaf_ k]fl]f[]k af l`] yI]l`g\kz k][lagf g^ l`] j]nak]\ YffglYl]\

eYfmk[jahl &LY_] /-) Haf]k 1.0 lg 1.6' lg bmkla^q l`] [`ga[] g^ =216 []ddk af gmj klm\q7

y;105 ]f baY bZ g\Y `bfg j]XY_l hfYX WY__ _]aYf ]a JG.*1 gbk]Wb_b[]WU_ fghX]Yf2/w21 UaX ]f
eYceYfYagUg]iY bZ g\Y WY__f eYfcbaf]V_Y Zbe g\Y X]ZZhf]ba bZ fhVfgUaWYf( fhW\ Uf jUgYe UaX
Y_YWgeb_lgYf( UWebff U_iYb_] bZ g\Y _ha[f* N\Y WY__f ]a g\]f eY[]ba c_Ul U WehW]U_ eb_Y ]a ceYiYag]a[
]aZ_U``Ug]ba14( UaX `U]agU]a]a[ g\Y abe`U_ _ha[ UeW\]gYWgheY Vl eYaYj]a[ bg\Ye glcYf bZ U_iYb_Ue
WY__f15* GbeYbiYe( g\Y U_iYb_Ue eY[]ba ZUW]_]gUgYf g\Y YageU]a`Yag bZ cUeg]W_Yf UaX g\Y]e Wbafg]ghYagf
]agb bg\Ye eY[]baf bZ bhe VbXl Vl Webff]a[ g\Y V_bbX)U]e VUee]Ye2.( `U^]a[ ;105 U fh]gUV_Y W\b]WY
Zbe bhe fghXl+q

S] Ydkg Y[cfgod]\_] l`Yl l`]j] Yj] []dd daf]k o`a[` Yj] j]hj]k]flYlan] g^ gl`]j hYjlk g^ l`]

hmdegfYjq Yf\ [Yj\agnYk[mdYj j]_agf l`Yl [gmd\ Z] mk]\ Yk Y eg\]d ^gj l]klaf_ LI/+2 lgpa[alq+ S]

`Yn] Y\\]\ l`] ^gddgoaf_ k]fl]f[]k af l`] yHaealYlagfk Yf\ aehda[Ylagfkz kmZk][lagf &LY_] .2)

Haf]k 0-4 lg 0.0' g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl7

yN\Y W\b]WY bZ bhe WY__ _]aY UaX g\Y YaXcb]agf Wbh_X U_fb _]`]g ]`c_]WUg]ba bZ WY__h_Ue gbk]W]gl

eYfh_gf* ;_g\bh[\( ;105 ]f U j]XY_l hfYX U_iYb_Ue Yc]g\Y_]U_ WY__ _]aY eY_YiUag gb U_iYb_Ue YkcbfheY
gb JG.*1( ]gf eYfcbafYf WUaabg VY YdhUgYX gb bg\Ye WY__ _]aYf fhW\ Uf <?;M).<( -2)B<?-0b( =U_h)
/ $eY_YiUag gb VebaW\b geUW\YU_ eY[]ba YkcbfheY gb JG.*1%( UaX ch_`baUel UaX WUeX]biUfWh_Ue WY__
_]aYf SY*[*( NBJ)- $`UWebc\U[Yf%( B?E).5/( BGP?=)F UaX BOF?=)1U $\h`Ua _ha[
`]WebiUfWh_Ue YaXbg\Y_]U_ WY__f%( UaX B5=.T*q

4) In this paper, you only test toxicity of the water-soluble extracts, how about the water-

insoluble parts? Do you consider the PM extracts extracted from other solvents?

N]khgfk]:

S] l`Yfc l`] j]na]o]j ^gj Zjaf_af_ mh l`] hgafl YZgml gl`]j kgdn]flk+ P`ak [gee]fl ak kaeadYj lg

l`] .kl [gee]fl g^ N]na]o]j #.+ S] `Yn] j]hjg\m[]\ gmj j]khgfk] lg l`] [gee]fl `]j] ^gj l`]

[gfn]fa]f[] g^ l`] j]na]o]j7

yS] Y_j]] oal` l`] j]na]o]j l`Yl l`] [gehgkalagf g^ LI/+2 ak `a_`dq [gehd]p [gflYafaf_ Zgl`

oYl]j*kgdmZd] Yf\ afkgdmZd] [gehgf]flk+ =k e]flagf]\ af gmj eYfmk[jahl) o] `Yn] e]Ykmj]\ gfdq

oYl]j*kgdmZd] gpa\Ylan] hgl]flaYd &KL' Yf\ [qlglgpa[alq+ P`ak \][akagf oYk \jan]f Zq k]n]jYd

mfYnga\YZd] ^Y[lgjk+ @]nakaf_ kmalYZd] ]pljY[lagf hjglg[gdk ^gj g^^daf] ^adl]jk l`Yl [gmd\ j]hda[Yl]

l`] ^Yl] g^ af`Yd]\ hYjla[d]k af l`] egkl h`qkagdg_a[Yddq j]d]nYfl eYff]j ak Y lgha[ g^ gf_gaf_

j]k]Yj[`+ Dgo]n]j) [mjj]fldq l`]j] ak fg mfan]jkYddq Y[[]hl]\ hjglg[gd ^gj lglYd LI/+2 ]pljY[lagf

^gj KL Yf\ lgpa[alq e]Ykmj]e]flk+ = e]l`g\ ^gj e]Ykmjaf_ lglYd KL oYk hjghgk]\ Zq CYg ]l Yd.+)

af o`a[` l`] ]flaj] ^adl]j oYk kmZe]j_]\ af l`] j]Y[lagf naYd kg l`Yl Ydd l`] hYjla[d]k af l`] ^adl]j



[gmd\ hYjla[ahYl] af l`] gpa\Ylan] klj]kk j]Y[lagf+ =dl`gm_` l`ak e]l`g\ ak kmalYZd] ^gj Y[]ddmdYj KL

e]Ykmj]e]flk) al [Yffgl Z] Yhhda]\ lg []ddmdYj KL Yf\ [qlglgpa[alq e]Ykmj]e]flk Yk ^adl]j ^aZ]jk

[gmd\ l`]ek]dn]k Z] lgpa[ lg l`] []ddk/+ P`mk) Yhhda[Ylagf g^ l`ak e]l`g\ oadd [gehda[Yl] l`]

[gehmlYlagf g^ LI/+2{k Y[lmYd [gfljaZmlagf lg [qlglgpa[alq+

Og ^Yj) log ]pljY[lagf hjg[]\mj]k ^gj ]pljY[laf_ l`] LI/+2 ^jge ^adl]jk `Yn] Z]]f oa\]dq mk]\7 oYl]j

]pljY[lagf Yf\ gj_Yfa[ kgdn]fl ]pljY[lagf+ Lj]hYjYlagf g^ oYl]j ]pljY[lk ak jYl`]j kljYa_`l^gjoYj\+

Dgo]n]j) l`]j] Yj] k]n]jYd akkm]k Ykkg[aYl]\ oal` l`] ]pljY[lagf g^ LI/+2 mkaf_ gj_Yfa[ kgdn]flk+

Bajkl) l`]j] Yj] k]n]jYd gj_Yfa[ kgdn]flk W]+_+) e]l`Yfgd) \a[`dgjge]l`Yf] &@?I') `]pYf]) Y[]lgf])

Yf\ Y[]lgfaljad]) ]l[+X) lqha[Yddq mk]\ ^gj ]pljY[laf_ oYl]j*afkgdmZd] LI/+2 [gehgf]flk/w1+ P`]k]

kgdn]flk \a^^]j oa\]dq af l`]aj hgdYjala]k) j]kmdlaf_ af l`] ]pljY[lagf g^ \a^^]j]fl LI/+2 [gehgf]flk/

d]Y\af_ lg \a^^]j]fl KL j]khgfk]k+ Bgj ]pYehd]) al `Yk Z]]f k`gof l`Yl l`] kgdmZadalq g^ Zjgof

[YjZgf &>j?' af e]l`Yfgd [gmd\ Z] ka_fa^a[Yfldq \a^^]j]fl [gehYj]\ lg alk kgdmZadalq af @?I Yf\

l`ak \a^^]j]f[] [gmd\ nYjq \]h]f\af_ gf l`] kgmj[] g^ >j?2+ O][gf\) Yfq gj_Yfa[ kgdn]fl mk]\ lg

]pljY[l l`] LI/+2 f]]\k lg Z] ]nYhgjYl]\ &]+_+) mkaf_ J/ _Yk gj `]Ylaf_ af Y jglYjq ]nYhgjYlgj'/)3)4)

o`a[` [gmd\ Ydkg j]kmdl af l`] dgkk g^ dYZad] LI/+2 [gehgf]flk5) l`mk j]\m[af_ l`] Y\nYflY_]k

hmjhgjl]\ Zq l`]k] kgdn]fl ]pljY[lagf hjg[]\mj]k+ P`aj\) l`] af^dm]f[] g^ l`]k] kgdn]flk gf

eg\a^qaf_ []ddmdYj j]khgfk]k `Yk fgl q]l Z]]f Y\]imYl]dq imYfla^a]\+ Bgj ]pYehd]) al `Yk Z]]f

j]hgjl]\ af Y hj]nagmk klm\q l`Yl afl]jY[lagfk Z]lo]]f @?I Yf\ l`] ^adl]j eYl]jaYd [gmd\

kmZklYflaYddq Yehda^q l`] [qlglgpa[alq Yf\ l`mk eakj]hj]k]fl l`] Y[lmYd lgpa[alq g^ LI/+2

[gehgf]flk/+ BafYddq) l`] h`qkagdg_a[Yd j]d]nYf[] g^ mkaf_ km[` gj_Yfa[ kgdn]flk ^gj lgpa[alq

klm\a]k `Yk fgl q]l Z]]f ]klYZdak`]\+ El ak hgkkaZd] l`Yl l`] kgdmZadalq g^ oYl]j*afkgdmZd] [gehgmf\k

af dmf_ ^dma\k [gmd\ nYkldq \a^^]j ^jge l`]aj kgdmZadalq af gj_Yfa[ kgdn]flk+ P`mk) Zq mkaf_ km[`

gj_Yfa[ kgdn]flk o] ea_`l Z] gn]j]klaeYlaf_ l`] [gfljaZmlagf g^ oYl]j*afkgdmZd] kh][a]k lg l`]

gn]jYdd lgpa[alq g^ LI/+2+

S] ^mddq Y_j]] oal` l`] j]na]o]j l`Yl oYl]j*kgdmZd] ]pljY[lk \g fgl j]hj]k]fl l`] gn]jYdd lgpa[alq

g^ LI/+2+ Dgo]n]j) [gfka\]jaf_ Ydd l`]k] akkm]k Ykkg[aYl]\ oal` l`] ]pljY[lagf g^ oYl]j*afkgdmZd]

LI/+2 [gehgf]flk Yf\ l`] e]Ykmj]e]fl g^ l`]aj []ddmdYj lgpa[alq ]^^][lk) o] \][a\]\ lg [`ggk]

oYl]j*kgdmZd] ]pljY[lk) kg l`Yl l`] [gehYjakgf Z]lo]]f []ddmdYj Yf\ Y[]ddmdYj KL gj [qlglgpa[alq ak

j]YkgfYZd]+ Igj]gn]j) oYl]j*kgdmZd] ]pljY[lagf `Yk Z]]f ]ehdgq]\ af affme]jgmk KL*j]dYl]\

klm\a]k af l`] hYkl6w.1 Yf\ l`] KL e]Ykmj]\ gf km[` ]pljY[lk `Yk ]n]f Z]]f k`gof lg Z] Ykkg[aYl]\

oal` k]n]jYd \ak]Yk]k km[` Yk Ykl`eY,o`]]r] Yf\ [gf_]klan] `]Yjl ^Yadmj].2 Yf\ ak[`]ea[ `]Yjl

\ak]Yk].3+

?gfka\]jaf_ l`] j]na]o]j{k [gf[]jf) o] `Yn] Y\\]\ Y ^]o k]fl]f[]k lg Y\\j]kk l`ak daealYlagf af

l`] yHaealYlagfk Yf\ aehda[Ylagfkz kmZk][lagf g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl &LY_] .2) Haf]k

/66 lg 0-4'+ S] `Yn] j]hjg\m[]\ l`] \ak[mkkagf `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j7

yMYWbaX( bhe fghXl ZbWhfYX ba_l ba jUgYe)fb_hV_Y YkgeUWgf bZ JG.*1* QUgYe)]afb_hV_Y fcYW]Yf bZ
JG.*1 \UiY U_fb VYYa f\bja gb Wbage]VhgY gb JG.*1 gbk]W]gl/)4).4( UaX g\hf jUgYe)fb_hV_Y ZeUWg]ba bZ
g\Y JG.*1 hfYX ]a bhe fghXl WUa VY Wbaf]XYeYX Uf g\Y _bjYe _]`]g( Uf ]g XbYf abg Zh__l fhVfg]ghgY Zbe
g\Y biYeU__ gbk]W]gl bZ JG.*1* HbgY( bhe W\b]WY bZ jUgYe)fb_hV_Y ZeUWg]ba jUf Xe]iYa Vl g\Y _UW^ bZ
U fgUaXUeX]mYX cebgbWb_ gb `YUfheY gbgU_ IJ be Wlgbgbk]W]gl bZ JG.*1 g\Ug ]f YdhU__l Ucc_]WUV_Y gb
Vbg\ UWY__h_Ue UaX WY__h_Ue UffUlf* ;_g\bh[\( fYiYeU_ fb_iYagf $Y*[*( `Yg\Uab_( X]W\_beb`Yg\UaY(



\YkUaY( UWYgbaY( UaX UWYgba]ge]_Y% \UiY VYYa fh[[YfgYX gb YkgeUWg g\Y jUgYe)]afb_hV_Y ZeUWg]ba bZ
g\Y JG.*1

/w1( g\Y UXYdhUWl bZ g\YfY fb_iYagf gb eYgU]a JG.*1 W\Y`]WU_ Wb`cbf]g]ba( j\]W\ ]f
c\lf]b_b[]WU__l eY_YiUag Zbe g\Y WY__h_Ue YkcbfheY \Uf abg VYYa gYfgYX*qz

5) Why not choose inflammatory factors as the indicators?

N]khgfk]7

P`] j]na]o]j jYak]k Y nYda\ hgafl YZgml l`] aehgjlYf[] g^ af^dYeeYlgjq ^Y[lgjk Yk af\a[Ylgjk g^

LI/+2 lgpa[alq+ Dgo]n]j) l`]j] Yj] k]n]jYd af^dYeeYlgjq ^Y[lgjk km[` Yk ?T?H5) EH*.�) EH*.�)

?KT/) Yf\ PJB*� o`a[` Yj] lja__]j]\ Zq LI/+2
23) Yf\ al ak fgl q]l ]klYZdak`]\ o`a[` gf] g^ l`]k]

ak egkl j]d]nYfl lg LI/+2*af\m[]\ lgpa[alq+ Igj]gn]j) _an]f l`] [gfkljYafl o] `Y\ j]dYl]\ lg l`]

LI/+2 eYkk dgY\af_k gf l`]k] ^adl]jk &eafaeme eYkk : ./-- v_') al oYk fgl hgkkaZd] ^gj mk lg

]nYdmYl] Ydd l`]k] af^dYeeYlgjq ^Y[lgjk ^gj Ydd g^ l`] kYehd]k Ydgf_ oal` l`] Y[]ddmdYj KL

e]Ykmj]e]flk+ An]f l`] [gf\m[l]\ YfYdqk]k &a+]+) Y[]ddmdYj Yf\ []ddmdYj KL) Yf\ [qlglgpa[alq'

[gfkme]\ kge] g^ l`] ^adl]jk [gehd]l]dq+ P`]j]^gj]) l`] [`ga[] g^ [qlglgpa[alq Yf\ NKO j]khgfk]

oYk \jan]f Zq l`] f]]\ ^gj Zmdc hYjYe]l]jk) o`a[` [gmd\ Z]ll]j j]hj]k]fl l`] LI/+2*af\m[]\

lgpa[alq+ Bgj ]pYehd]) l`] [qlglgpa[alq ]f\hgafl &a+]+) []dd \]Yl`' e]Ykmj]\ af gmj klm\q hjgZYZdq

af[gjhgjYl]k kge] g^ l`]k] afl]je]\aYl] af^dYeeYlgjq j]khgfk]k Yf\ ak Y egj] o`gd]kge] e]lja[

l`Yf l`] af^dYeeYlgjq eYjc]jk+

?gfka\]jaf_ l`] j]na]o]j{k [gf[]jf) o] `Yn] Y\\]\ l`] ^gddgoaf_ Y\\alagfYd k]fl]f[]k &LY_] .2)

Haf]k 0.0 lg 0.3' af l`] yHaealYlagfk Yf\ aehda[Ylagfkz kmZk][lagf g^ l`] j]nak]\ YffglYl]\

eYfmk[jahl Y[cfgod]\_af_ l`Yl l`]j] ea_`l Z] gl`]j af\a[Ylgjk g^ LI/+2 lgpa[alq l`Yl o]j] fgl

e]Ykmj]\ af gmj klm\q7

yGYUfheY`Yag bZ WY__h_Ue eYfcbafYf bg\Ye g\Ua WY__h_Ue IJ UaX Wlgbgbk]W]gl( fhW\ Uf ]aZ_U``Ugbel
Wlgb^]aYf( [YaY YkceYff]baf UaX fcYW]Z]W glcY bZ WY__ XYUg\ $Y*[*( aYWebf]f( Ucbcgbf]f UaX

Uhgbc\U[l% Wbh_X cebi]XY `beY iU_hUV_Y ]af][\gf ]agb g\Y gbk]W]gl `YW\Ua]f`f ge][[YeYX Vl JG.*1*z

6) The discussion between toxic indicators and PM chemical components need be strengthened.

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak km__]klagf+ Dgo]n]j) o] afl]flagfYddq Ynga\]\ l`] \ak[mkkagf gf

l`] j]dYlagfk`ah Z]lo]]f \a^^]j]fl lgpa[ af\a[Ylgjk Yf\ LI/+2 [`]ea[Yd [gehgf]flk ^gj log j]Ykgfk7

.+ El oadd \adml] l`] ^g[mk g^ l`] [mjj]fl eYfmk[jahl) o`a[` ak l`] j]dYlagfk`ah Z]lo]]f LI/+2 eYkk

Yf\ KL &gj [qlglgpa[alq') /+ P`] j]dYlagfk`ah Z]lo]]f lgpa[alq Yf\ [`]ea[Yd [gehgf]flk j]imaj]k

Yf af*\]hl` \ak[mkkagf Yf\ o] hdYf lg hj]hYj] Yfgl`]j eYfmk[jahl gf l`Yl lgha[) o`]j] o] oadd

af[dm\] kge] e][`Yfakla[ YfYdqk]k Yk o]dd Ydgf_ oal` klYlakla[Yd [gjj]dYlagf+ Dgo]n]j) ^gddgoaf_

l`] j]na]o]j{k km__]klagf) o] `Yn] Y\\]\ Y Zja]^ \ak[mkkagf af l`] j]nak]\ YffglYl]\ eYfmk[jahl

YZgml l`] Ykkg[aYlagf g^ \a^^]j]fl lgpa[alq af\a[Ylgjk Yf\ [`]ea[Yd kh][a]k &LY_] 5) Haf] .3. lg

LY_] 6) Haf] .34'+ P`] \ak[mkkagf `Yk Z]]f j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j7

y; f]`c_Y WbeeY_Ug]ba UaU_lf]f WbaXhWgYX VYgjYYa IJ $be Wlgbgbk]W]gl% if* `YUfheYX W\Y`]WU_
Wb`cbaYagf $Mhcc_Y`YagUel NUV_Y 1 ]a MC%( f\bjYX g\Ug X]ZZYeYag IJ UaX Wlgbgbk]W]gl YaXcb]agf

jYeY UffbW]UgYX j]g\ X]ZZYeYag W\Y`]WU_ fcYW]Yf ]a X]ZZYeYag eY[]baf* Ca [YaYeU_( IJIBi f\bjYX U



fgeba[ WbeeY_Ug]ba j]g\ @Y( =h( UaX QMI= $e : ,*1%( IJ>NNi jUf fgeba[_l WbeeY_UgYX j]g\ @Y( Ga(
UaX =h $e : ,*2%( UaX IJ=i jUf UffbW]UgYX j]g\ =b( Ga( @Y( UaX =h $e : ,*1%* IJAMBi f\bjYX
`bXYeUgY UffbW]Ug]ba j]g\ =h( ;_( UaX E( j\]_Y =>i f\bjYX U fgeba[ WbeeY_Ug]ba ba_l j]g\ @Y UaX
QMI= $e : ,*1%*q

S] `Yn] Ydkg Y\\]\ Omhhd]e]flYjq PYZd] 2 af OE k`goaf_ l`] [gjj]dYlagf [g]^^a[a]flk &L]Yjkgf{k

e' Z]lo]]f ]pljafka[ KL) ?@) Yf\ \a^^]j]fl [`]ea[Yd kh][a]k ^gj \a^^]j]fl j]_agfk+ P`] PYZd] `Yk

Z]]f j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j+

Supplementary Table 57 L]Yjkgf{k e ^gj l`] [gjj]dYlagf g^ YeZa]fl [gf[]fljYlagfk g^ \a^^]j]fl

LI/+2 [`]ea[Yd kh][a]k oal` ]pljafka[ KL Yf\ [qlglgpa[alq+



Reviewer #3 (Remarks to the Author):

Salana et al. present comprehensive aerosol mass, toxicity, and chemical composition

measurements performed on a large set of aerosol filter samples collected over a broad

geographical range. This is an important and valuable dataset because it allows for direct

comparison between the samples collected in different locations, which is often not possible

due to the non-standardized nature of the aerosol toxicity measurements performed by

different research groups. This comparison allows the authors to reach the conclusion that

the relationships between their measured health endpoints and PM mass is different in

different locations. This is an important observation that has several interesting implications

as discussed by the authors. I have a few specific comments that I believe require revision

and/or clarification.

1) One important methodological detail that is currently missing is a description of how the

PM2.5 mass concentrations were measured. Since part of the analysis hinges on the

variability in PM2.5 mass concentrations relative to those in the measured health endpoints

it would also be important to report some uncertainty estimates for the different

measurements.

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak [gee]fl+ =l egkl kal]k &]p[]hl =ldYflY') LI/+2 ^adl]jk o]j]

_jYnae]lja[Yddq o]a_`]\) Yf\ l`] [gdd][l]\ LI/+2 eYkk oYk \ana\]\ Zq lglYd ngdme] g^ kYehd]\ Yaj

lg gZlYaf l`] LI/+2 eYkk [gf[]fljYlagfk+ =l =ldYflY) LI/+2 eYkk [gf[]fljYlagfk o]j] e]Ykmj]\

mkaf_ Y lYh]j]\ ]d]e]fl gk[addYlaf_ ea[jgZYdYf[] &PAKI'+ S] `Yn] fgo Y\\]\ l`ak af^gjeYlagf

af l`] kmZk][lagf yOYehdaf_ kal] Yf\ kYehdaf_ h]jag\kz &LY_] .6) Haf]k 063 lg 065'+

P`] mf[]jlYafla]k af LI/+2 eYkk [gf[]fljYlagfk af \a^^]j]fl j]_agfk nYja]\ Z]lo]]f 4*.-$+ P`]

\]lYadk g^ l`] mf[]jlYafla]k ^gj nYjagmk afkljme]flk mk]\ ^gj l`] [gdd][lagf Yf\ o]a_`af_ g^ ^adl]jk

Yf\ l`] gn]jYdd mf[]jlYaflq af LI/+2 eYkk [gf[]fljYlagfk ^gj nYjagmk j]_agfk `Yn] fgo Z]]f

hjgna\]\ af Omhhd]e]flYjq PYZd] / g^ l`] OE+

S] Ydkg [Yd[mdYl]\ l`] mf[]jlYafla]k af ]pljafka[ KL Yf\ [qlglgpa[alq e]Ykmj]e]flk Yk o]dd Yk l`]

mf[]jlYafla]k af l`] YeZa]fl [gf[]fljYlagfk g^ \a^^]j]fl [`]ea[Yd kh][a]k+ Kn]jYdd) l`] mf[]jlYafla]k

af KL Yf\ [qlglgpa[alq e]Ykmj]e]flk jYf_]\ ^jge 2$ lg .0$) o`ad] l`gk] af l`] YeZa]fl

[gf[]fljYlagfk g^ [`]ea[Yd [gehgf]flk jYf_]\ ^jge 6$ lg ./$+ =dd l`]k] mf[]jlYafla]k `Yn] fgo

Z]]f Y\\]\ lg Omhhd]e]flYjq PYZd] /) o`a[` ak j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^ l`]

j]na]o]j+



Supplementary Table 2: Qf[]jlYaflq &$' ]klaeYl]k ^gj nYjagmk e]Ykmj]e]flk a+]+) LI/+2 eYkk)
[`]ea[Yd [gehgf]flk) KL) Yf\ [qlglgpa[alq(



&OaWYegU]agl ]a JG.*1 `Uff `YUfheY`Yagf $x`% jUf WU_Wh_UgYX Uf Zb__bjf6

x` 9 LM/8N1 K M/=N1

j\YeY( /8 ]f g\Y haWYegU]agl ]a ib_h`Y bZ U]e fU`c_YX $.)3#7 XYcYaX]a[ ba g\Y fU`c_Ye% UaX /=

]f g\Y haWYegU]agl ]a jY][\]a[ Z]_gYef $2)-,#7 XYcYaX]a[ ba g\Y jY][\]a[ VU_UaWY%* ;g ;g_UagU f]gY(

haWYegU]agl ]a JG.*1 `Uff `YUfheY`Yagf jUf g\Y haWYegU]agl bZ NUcYeYX ?_Y`Yag IfW]__Ug]a[
G]WebVU_UaWY $N?IG% Uf cebi]XYX Vl g\Y `UahZUWgheYe*

OaWYegU]ag]Yf ]a IJi UaX =>i `YUfheY`Yagf $/IJ UaX /=>% jYeY WU_Wh_UgYX Uf Zb__bjf6

/IJM-. /=>% 9 LM/8N1 K M/:7N1 K M/7N1

j\YeY( /:7 ]f g\Y haWYegU]agl bZ g\Y ]afgeh`Yag hfYX Zbe g\Y fcYW]Z]W `YUfheY`Yag UaX /, ]f g\Y

haWYegU]agl ]a JG.*1 YkgeUWg]ba $.#%* N\Y haWYegU]ag]Yf $/:7N Zbe M;G?L;( hfYX Zbe UWY__h_Ue IJ
SIJIBi $5#%( IJAMBi $--#% UaX IJ>NNi $3#%T `YUfheY`Yagf jYeY WU_Wh_UgYX Zeb` UWWheUWl UaX
ceYW]f]ba XUgU eYcbegYX ]a bhe ceYi]bhf chV_]WUg]ba05* N\Y haWYegU]ag]Yf Zbe g\Y ]afgeh`Yagf hfYX
Zbe `YUfhe]a[ IJ=i S<YaW\gbc fcYWgebZ_hbeb`YgYe $0#%T UaX =>i SMcYWgeUGUk `]Webc_UgY
eYUXYe $2#%T jYeY WU_Wh_UgYX Zeb` g\Y UWWheUWl UaX ceYW]f]ba bZ g\Y ]afgeh`Yagf cebi]XYX Vl g\Y
`UahZUWgheYe*

OaWYegU]agl ]a g\Y WbaWYageUg]baf bZ W\Y`]WU_ fcYW]Yf M/W% jUf WU_Wh_UgYX Uf Zb__bjf6

/W 9 LM/:N1 K M/7N1 K M/9N1

j\YeY( /9 g\Y haWYegU]agl bZ C=J)GM $2#%( be NI= UaU_lmYe $1#% hfYX Zbe `YgU_f UaX QMI=
`YUfheY`Yagf( eYfcYWg]iY_l( Uf WU_Wh_UgYX Zeb` g\Y UWWheUWl UaX ceYW]f]ba XUgU bZ g\Y ]afgeh`Yagf
cebi]XYX Vl g\Y `UahZUWgheYe+z

2) The focus of the paper is on the relationship between the 5 aerosol toxicity metrics and PM2.5

mass. In my opinion this is a good choice since a clear message emerges from the paper.

Nevertheless, many experts will also be interested in the relationships between the 5 toxicity

metrics themselves, since the development of such metrics is an active area of research.

Perhaps the authors could add a heatmap or scatterplot matrix to the supplementary

information to show these relationships, while noting that a detailed discussion of all the

differences would be beyond the scope of the paper.

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak km__]klagf+ S] `Yn] Y\\]\ Y Zja]^ \ak[mkkagf Yf\ `]YleYh k`goaf_

l`] [gjj]dYlagf Yegf_ \a^^]j]fl ]f\hgaflk af OE g^ l`] j]nak]\ eYfmk[jahl+ Bgj l`] [gfn]fa]f[] g^

l`] j]na]o]j) o] `Yn] j]hjg\m[]\ Omhhd]e]flYjq @ak[mkkagf . Yf\ Omhhd]e]flYjq Ba_+ 6 Z]dgo7

ySupplementary Discussion 1: Correlation among different OP and toxicity endpoints

QY WbaXhWgYX U WbeeY_Ug]ba UaU_lf]f U`ba[ U__ IJ UaX Wlgbgbk]W]gl YaXcb]agf* N\Y \YUg`Uc j]g\
g\Y WbeeY_Ug]ba WbYZZ]W]Yagf $JYUefbarf e% Zbe X]ZZYeYag eY[]baf ]f f\bja ]a Mhcc_Y`YagUel @][* 5*
N\Y Z][heY f\bjf g\Ug g\YeY jUf ab UcceYW]UV_Y WbeeY_Ug]ba U`ba[ `bfg bZ g\Y ]age]af]W YaXcb]agf(



YkWYcg Zbe g\Y WbeeY_Ug]ba VYgjYYa IJ=` UaX =>` $e : ,*1%* N\Y WbeeY_Ug]baf U`ba[ Ykge]af]W
YaXcb]agf jYeY VYggYe( U_g\bh[\ ab Wbaf]fgYag cUggYea jUf bVfYeiYX UWebff X]ZZYeYag eY[]baf* @be
YkU`c_Y( =>i f\bjYX U fgeba[ WbeeY_Ug]ba j]g\ IJ=i $e : ,*2% UaX U `bXYeUgY WbeeY_Ug]ba j]g\
U_`bfg U__ UWY__h_Ue IJ $,*0 8 e 8 ,*2% ]a `bfg bZ g\Y eY[]baf( YkWYcg G]XjYfg OM* Ia g\Y bg\Ye
\UaX( IJAMBi UaX IJIBi f\bjYX U jYU^ WbeeY_Ug]ba $e 8 ,*0% j]g\ bg\Ye YaXcb]agf Ug `bfg bZ g\Y
f]gYf YkWYcg QYfg G]X_UaXf $e : ,*0%* ; `beY XYgU]_YX X]fWhff]ba UVbhg g\YfY WbeeY_Ug]baf UaX g\Y]e

`YW\Ua]fg]W Ykc_UaUg]ba ]f VYlbaX g\Y fWbcY bZ g\Y WheeYag cUcYe*q

Supplementary Fig. 9: D]YleYhk k`goaf_ [gjj]dYlagfk &L]Yjkgf{k e' Yegf_ \a^^]j]fl KL Yf\
[qlglgpa[alq ]f\hgaflk ^gj \a^^]j]fl j]_agfk+ LYf]d Y' k`gok [gjj]dYlagfk Yegf_ afljafka[ ]f\hgaflk
Yf\ Z' k`gok [gjj]dYlagfk Z]lo]]f ]pljafka[ ]f\hgaflk+

3) L46: Typo? 'a dearth', rather than simply 'dearth'.

N]khgfk]7

P`] lqhg `Yk Z]]f [gjj][l]\ lg yY \]Yjl`z+

4) L84: To perform a study with such broad geographical coverage it is necessary to use offline

filter samples. However, this brings the limitation that the toxicity measurements will not

capture short-lived ROS and OP-relevant species. I think it is worth briefly discussing this

limitation, especially since the samples had variable storage times.

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak km__]klagf+ S] Y_j]] l`Yl \m] lg l`] mk] g^ g^^daf] ^adl]j kYehd]k

Yf\ nYjaYZd] klgjY_] lae]k) k`gjl*dan]\ NKO Yf\ kge] g^ l`] KL*j]d]nYfl kh][a]k ea_`l `Yn] Z]]f

\][Yq]\+ Lj]nagmk klm\a]k `Yn] k`gof l`Yl k`gjl*dan]\ [gehgmf\k km[` Yk k]ea*ngdYlad] gj_Yfa[

[gehgmf\k [gmd\ [gfljaZml] ka_fa^a[Yfldq lg KL@PP Yf\ []ddmdYj KL24w26+ Igj]gn]j) klm\a]k

afn]kla_Ylaf_ l`] LI/+2*Zgmf\ NKO `Yn] k`gof l`Yl mkaf_ g^^daf] ^adl]j e]l`g\k lg [gdd][l LI/+2



ea_`l d]Y\ lg l`] dgkk g^ k]n]jYd NKO kh][a]k km[` Yk h]jgpq jY\a[Ydk Yf\ h]jgpa\]*[gflYafaf_

`a_`dq gpq_]fYl]\ egd][md]k &DKIk'3-w3/+ =dd l`]k] ^Y[lgjk [gmd\ d]Y\ lg mf\]j]klaeYlagf g^ KL

Yf\ [qlglgpa[alq g^ l`] LI/+2 kYehd]k [gdd][l]\ af gmj klm\q+

S] `Yn] Y\\]\ l`] ^gddgoaf_ k]fl]f[]k &LY_] .1) Haf] /6/ lg LY_] .2) Haf] /65' af l`]

yHaealYlagfk Yf\ aehda[Ylagfkz kmZk][lagf g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl lg \ak[mkk l`ak

daealYlagf7

y;_g\bh[\ fhVfgUag]U_ YZZbegf jYeY eYfbheWYX ]a bhe fghXl gb WbbeX]aUgY JG.*1 fU`c_]a[ ]a iUe]bhf
cUegf bZ g\Y jbe_X( ]g \UX fb`Y _]`]gUg]baf j\]W\ f\bh_X VY WUeYZh__l Wbaf]XYeYX VYZbeY g\Y [YaYeU_
]`c_]WUg]ba bZ bhe eYfh_gf* @]efg( g\Y Wb__YWg]ba UaX geUafcbeg bZ Z]_gYef Zeb` fhW\ Ua YkgYaf]iY
fcUg]U_ fWU_Y _YUXf gb haUib]XUV_Y Ueg]ZUWgf eY_UgYX gb bZZ_]aY Z]_gYe Wb__YWg]ba UaX g\Y iUe]UV_Y
cYe]bXf bZ fU`c_Y fgbeU[Y( j\]W\ Wbh_X eYfh_g ]a g\Y _bff bZ f\beg)_]iYX eYXbk)UWg]iY Wb`cbhaXf(
Y*[*( cYebkl eUX]WU_f UaX cYebk]XY)WbagU]a]a[ \][\_l bkl[YaUgYX `b_YWh_Yf $BIGf%3-w3/( UaX
fY`])ib_Ug]_Y be[Ua]W Wb`cbhaXf3-* N\hf( g\Y IJ UaX Wlgbgbk]W]gl bZ g\Y JG.*1 fU`c_Yf Wb__YWgYX
]a bhe fghXl Wbh_X \UiY VYYa haXYeYfg]`UgYX+z

5) L131: Could these differences be partly due to the use of CoV as a metric, given this partially

depends on sample size, which is more than an order of magnitude higher for the Midwest

US than India? The authors might consider ways of demonstrating that sample size is not a

critical factor when making comparisons across the different regions.

N]khgfk]:

S] l`Yfc l`] j]na]o]j ^gj l`ak [gee]fl+ S] Y_j]] l`Yl ?gR hYjlaYddq \]h]f\k gf l`] kYehd] kar])

Yf\ al [gmd\ Z] Yf akkm] o`ad] [gehYjaf_ l`] ?gRk g^ Ia\o]kl QO oal` l`gk] g^ gl`]j j]_agfk dac]

Ef\aY) =ldYflY) Yf\ S]kl Ia\dYf\k+ P`]j]^gj]) ^gddgoaf_ l`] j]na]o]j{k km__]klagf) o] ^mjl`]j

[`][c]\ a^ l`] \a^^]j]f[]k af ?gRk gZk]jn]\ Z]lo]]f \a^^]j]fl kal]k Yf\ ]f\hgaflk Yj] af\]]\

ka_fa^a[Yfl+ S] mk]\ l`] Ykqehlgla[ l]kl ^gj l`] ]imYdalq g^ [g]^^a[a]flk g^ nYjaYlagf Yk hjghgk]\ Zq

B]dlr Yf\ Iadd]j30) mkaf_ l`] N hY[cY_]) [n]imYdalq31 lg [Yd[mdYl] l`] c nYdm]k ^gj kal]*oak] Yf\

oal`af*kal] [gehYjakgf g^ ?gRk ^gj \a^^]j]fl ]f\hgaflk+ P`]k] c nYdm]k Yj] fgo Y\\]\ Yk

Omhhd]e]flYjq PYZd] 0 af l`] OE g^ l`] j]nak]\ eYfmk[jahl+

=k [Yf Z] k]]f ^jge l`ak lYZd]) egkl g^ \a^^]j]f[]k af l`] ?gRk o] \ak[mkk]\ af l`] eYfmk[jahl Yj]

af\]]\ klYlakla[Yddq ka_fa^a[Yfl &c 9 -+-2') \]khal] l`] \a^^]j]f[]k af l`]aj j]kh][lan] kYehd] kar]k+

Bgj ]pYehd]) l`] c nYdm]k ^gj l`] \a^^]j]f[] g^ ?gR g^ LI/+2 eYkk af Ia\o]kl QO nk+ ?gRk g^

LI/+2 eYkk Yl j]kl g^ l`] j]_agfk) oYk 9 -+-2 ^gj Ydd l`] [Yk]k) ]p[]hl ^gj =ldYflY+ c nYdm]k ^gj l`]

\a^^]j]f[] g^ ?gR g^ LI/+2 eYkk af Ef\aY nk+ Ia\o]kl QO oYk Ydkg ka_fa^a[Yfl &c : -+-.'+ OaeadYjdq)

c nYdm]k ^gj l`] \a^^]j]f[] Z]lo]]f ?gRk g^ LI/+2 eYkk Yf\ l`] ?gRk g^ ]pljafka[ KL Yf\

[qlglgpa[alq o]j] 9 -+-2 ^gj egkl g^ l`] kal]k+ Dgo]n]j) kge] g^ l`] \a^^]j]f[]k o]j] Ydkg fgf*

ka_fa^a[Yfl &a+]+) c ; -+-2'+ Ef l`] j]nak]\ eYfmk[jahl) o] `Yn] j]egn]\ Ydd l`] [dYaek o`]j] l`]

\a^^]j]f[]k Z]lo]]f j]kh][lan] ?gRk o]j] fgl ka_fa^a[Yfl+ P`] eYfmk[jahl ak mh\Yl]\ oal` l`] c
nYdm]k Yl Ydd j]d]nYfl hdY[]k [gehYjaf_ ?gRk g^ LI/+2 eYkk Yl \a^^]j]fl kal]k Yf\ l`] ?gRk g^ log

LI/+2 ]f\hgaflk Yl Y _an]f kal]+ Omhhd]e]flYjq PYZd] 0 ak j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^

l`] j]na]o]j+



Supplementary Table 37 c nYdm]k ^gj l`] kal]*oak] Yf\ oal`af*kal] [gehYjakgf g^ ?gRk ^gj

\a^^]j]fl LI/+2 ]f\hgaflk+ c nYdm]k u -+-2 Yj] k`gof af Zgd\+

P`] eg\a^a]\ l]pl &LY_] /2) Haf] 215 lg LY_] /3) Haf] 22. g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl'

ak j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j+

yMgUg]fg]WU_ f][a]Z]WUaWY bZ g\Y X]ZZYeYaWYf ]a =bPf bVfYeiYX VYgjYYa X]ZZYeYag f]gYf UaX IJ $be
Wlgbgbk]W]gl% YaXcb]agf jUf XYgYe`]aYX Vl g\Y Ufl`cgbg]W gYfg Zbe g\Y YdhU_]gl bZ =bPf Uf cebcbfYX
Vl @Y_gm UaX G]__Ye30 hf]a[ g\Y L cUW^U[Y( WiYdhU_]gl $PYef]ba ,*-*/%31*q

=f\ LY_] 4) Haf] .06 lg LY_] 5) Haf] .2- g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl7

yCagYeYfg]a[_l( XYfc]gY g\Y _ba[Yfg fU`c_]a[ fcUa ]a g\Y G]XjYfg OM $baY lYUe%( g\Y iUe]Ug]ba ]a
JG.*1 `Uff WbaWYageUg]baf $=bP 9 /.#7 @][heY .% jUf _bjYe $c 8 ,*,17 fYY Mhcc_Y`YagUel NUV_Y
/ ]a MC Zbe fgUg]fg]WU_ f][a]Z]WUaWY bZ g\Y X]ZZYeYaWYf ]a =bPf bVfYeiYX VYgjYYa X]ZZYeYag f]gYf UaX
YaXcb]agf% g\Ua ]a `bfg bZ g\Y eY[]baf YkWYcg ;g_UagU* N\Y iUe]Ug]ba ]a JG.*1 `Uff WbaWYageUg]baf
]a CaX]U jUf f][a]Z]WUag_l _Ue[Ye $=bP 9 05#%( Wb`cUeYX gb g\Y G]XjYfg OM $c 9 ,*,-% XYfc]gY
ba_l -3 fU`c_Yf Wb__YWgYX Zeb` CaX]U* =bPf bZ JG.*1 `Uff ]a =\]_Y $=bP 9 33#% jYeY \][\Ye g\Ua
]a g\Y G]XjYfg OM $c 8 ,*,,-% UaX ;g_UagU $c 9 ,*,.%*



Ca [YaYeU_( g\Y iUe]Ug]baf ]a JG.*1 `Uff jYeY f][a]Z]WUag_l _bjYe g\Ua g\Ug ]a IJi UaX =>i Ug
`bfg f]gYf j]g\ ZYj YkWYcg]baf $fYY Mhcc_Y`YagUel NUV_Y /%( j\]W\ jUf fhccbegYX Vl U__ g\eYY
`Yge]Wf hfYX gb UffYff iUe]UV]_]gl( ]*Y*( =bP( L=PK( UaX L=PG*q

6) L138: One other potential issue with the use of CoV as a statistical metric is inflated values

due to division by means that approach zero. I am wondering if this could be an issue for

some of the GSHv CoV values, given the GSHv measurements sometimes approach zero, and

even more so for the element CoV values shown in Fig. S7, since I assume some of the

elements were present in very low concentrations. The authors could look at additional

metrics of variability to support their observation that the elemental concentrations varied

more widely than the corresponding total mass concentrations.

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak [gee]fl+ S] Y_j]] l`Yl ?gR ZYk]\ gf e]Yf nYdm]k eYq fgl Z]

j]daYZd] af l`] [Yk]k o`]f e]Yf nYdm]k YhhjgY[` r]jg+ P`ak ak ljm] ^gj kge] g^ l`] ]f\hgaflk mk]\

af gmj klm\q km[` Yk KLCODn Yf\ l`] YeZa]fl [gf[]fljYlagfk g^ ]d]e]flk+ Pg Y\\j]kk l`ak akkm]) o]

`Yn] [Yd[mdYl]\ log egj] e]lja[k g^ nYjaYZadalq x jgZmkl [g]^^a[a]fl g^ nYjaYlagf ZYk]\ gf

afl]jimYjlad] jYf_] &N?RM' Yf\ jgZmkl [g]^^a[a]fl g^ nYjaYlagf ZYk]\ gf e]\aYf &N?RI'32) lg

kmhhgjl gmj gZk]jnYlagf l`Yl l`] nYjaYlagfk af lglYd LI/+2 eYkk [gf[]fljYlagfk o]j] dgo]j l`Yf l`]

[gf[]fljYlagfk g^ af\ana\mYd LI/+2 [`]ea[Yd kh][a]k+

N?RM : &-+42 � EMN',e8 o`]j] EMN : afl]jimYjlad] jYf_] Yf\ e ak l`] kYehd] e]\aYf

N?RI : &.+15/3 � I=@',e8 o`]j] I=@ : I]\aYf =Zkgdml] @]naYlagf Yf\ e ak l`] kYehd]

e]\aYf

?gehYjakgf g^ N?RM Yf\ N?RI nYdm]k ^gj LI/+2 eYkk [gf[]fljYlagfk oal` l`gk] ^gj l`] KLn)

?@n Yf\ YeZa]fl [gf[]fljYlagfk g^ Ydd l`] [`]ea[Yd kh][a]k) k`gok l`Yl l`] nYjaYlagfk af l`] eYkk

[gf[]fljYlagfk Yj] af _]f]jYd dgo]j ajj]kh][lan] g^ l`] e]lja[ mk]\+

S] `Yn] fgo j]nak]\ l`] ^a_mj] af OE oal` Y `]YleYh k`goaf_ l`] l`j]] \a^^]j]fl e]lja[k g^

nYjaYZadalq ^gj nYjagmk ]pljafka[ LI/+2 ]f\hgaflk) a+]+) eYkk) ngdme] fgjeYdar]\ Y[]ddmdYj Yf\

[]ddmdYj KL) ?@) Yf\ YeZa]fl [gf[]fljYlagfk g^ nYjagmk LI/+2 [`]ea[Yd kh][a]k &�_,e0' Yl \a^^]j]fl

kYehdaf_ kal]k+ S] `Yn] Ydkg Y\\]\ Y ^]o k]fl]f[]k af l`] j]nak]\ YffglYl]\ eYfmk[jahl &LY_] 4)

Haf]k .00 lg .06' lg af[dm\] l`] \ak[mkkagf gf l`]k] Y\\alagfYd hYjYe]l]jk o] [Yd[mdYl]\ lg

j]hj]k]fl l`] nYjaYZadalq g^ \a^^]j]fl ]f\hgaflk+ >gl` l`] ^a_mj] Yf\ l`] j]nak]\ \ak[mkkagf Yj]

j]hjg\m[]\ `]j] ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j7

yM]aWY =bP ]f `beY fYaf]g]iY gb g\Y bhg_]Yef UaX WUa VY ]aZ_UgYX ]a g\Y WUfYf j\Ya Ue]g\`Yg]W
UiYeU[Yf bZ g\Y XUgU UccebUW\Yf mYeb( jY U_fb dhUag]Z]YX g\Y iUe]Ug]baf ]a X]ZZYeYag YaXcb]agf
hf]a[ gjb `beY `Yge]Wf6 ebVhfg WbYZZ]W]Yag bZ iUe]Ug]ba VUfYX ba ]agYedhUeg]_Y eUa[Y SL=PK 9 ,*31
k $]agYedhUeg]_Y eUa[Y k -,,%+`YX]UaT UaX ebVhfg WbYZZ]W]Yag bZ iUe]Ug]ba VUfYX ba `YX]Ua SL=PG

9 -*04/ k $`YX]Ua UVfb_hgY XYi]Ug]ba k -,,+`YX]Ua%T32*N\Y L=PK UaX L=PG iU_hYf Zbe X]ZZYeYag
Ykge]af]W YaXcb]agf $]*Y*( JG.*1 `Uff( IJi UaX =>i% Ug iUe]bhf f]gYf UeY []iYa ]a Mhcc_Y`YagUel
@][* 4+z



LY_] 5) Haf]k .14 lg .2- g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl7

yCa [YaYeU_( g\Y iUe]Ug]baf ]a JG.*1 `Uff jYeY f][a]Z]WUag_l _bjYe g\Ua g\Ug ]a IJi UaX =>i Ug
`bfg f]gYf j]g\ ZYj YkWYcg]baf $fYY Mhcc_Y`YagUel NUV_Y /%( j\]W\ jUf fhccbegYX Vl U__ g\eYY
`Yge]Wf hfYX gb UffYff iUe]UV]_]gl( ]*Y*( =bP( L=PK( UaX L=PG*q

LY_] 5) Haf]k .3- lg .3. g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl7

pQY U_fb WU_Wh_UgYX g\Y =bP( L=PK UaX L=PG Zbe g\Y W\Y`]WU_ Wb`cbaYagf `YUfheYX ]a bhe
fghXl $Mhcc_Y`YagUel @][* 4 ]a MC%*q

=f\ LY_] 6) Haf]k .5. lg .5/ g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl7

y<bg\ L=PK UaX L=PG U_fb f\bjYX U f]`]_Ue geYaX Uf =bP( ]*Y*( \][\Ye iU_hYf Zbe W\Y`]WU_
Wb`cbaYagf g\Ua JG.*1 `Uff+z

Supplementary Fig. 87 D]YleYh k`goaf_ l`j]] \a^^]j]fl e]lja[k g^ nYjaYZadalq W?gR) N?RM Yf\

N?RI &$'X ^gj nYjagmk ]pljafka[ LI/+2 ]f\hgaflk) a+]+) eYkk) ngdme] fgjeYdar]\ Y[]ddmdYj Yf\

[]ddmdYj KL) Yf\ ?@) Yf\ YeZa]fl [gf[]fljYlagfk g^ nYjagmk LI/+2 [`]ea[Yd kh][a]k &v_,e0' Yl

af\ana\mYd kYehdaf_ kal]k+ N?RM j]hj]k]flk jgZmkl [g]^^a[a]fl g^ nYjaYlagf ZYk]\ gf afl]jimYjlad]

jYf_] Yf\ N?RI j]hj]k]flk jgZmkl [g]^^a[a]fl g^ nYjaYlagf ZYk]\ gf l`] e]\aYf+ Bgj Ef\aY) o] `Yn]

[dmZZ]\ Ydd l`] kal]k lg_]l`]j Z][Ymk] l`] fmeZ]j g^ LI/+2 kYehd]k ^jge ]Y[` kal] ak em[` dgo]j

&f 9 2' Yk [gehYj]\ lg Ydd gl`]j kal]k &f ; .-' &=`e]\YZY\) f : 08 LYlaYdY) f : 28 DakYj) f : 28

BYja\YZY\) f : 2'+



7) L151: For completeness it should be mentioned that there are chemical species that were not

resolved by the measurements that could be influencing the observed variability in the

measured health endpoints (e.g. different organic aerosol fractions within the total WSOC).

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak km__]klagf+ S] `Yn] Y\\]\ l`] ^gddgoaf_ k]fl]f[]k gf LY_] 6) Haf]k

.34 lg .4- g^ l`] j]nak]\ YffglYl]\ eYfmk[jahl lg `a_`da_`l l`ak daealYlagf7

pHbgY) QMI= ]f U Vh_^ fcYW]Yf WbagU]a]a[ U iUe]Ygl bZ be[Ua]W Wb`cbhaXf( fhW\ Uf cb_lWlW_]W
Ueb`Ug]W \lXebWUeVbaf $J;Bf%( dh]abaYf( WUeVbkl_]W UW]Xf( U_XY\lXYf( UaX U`]XYf11( UaX
`YUfhe]a[ g\Y Wb`cbf]g]ba bZ be[Ua]W UYebfb_f Ug fhW\ U W\Y`]WU__l eYfb_iYX fWU_Y ]f VYlbaX g\Y
fWbcY bZ bhe WheeYag fghXl*q

8) L215: The non-linearity is mainly driven by the 1 set of India samples with generally lower

intrinsic toxicity. To some extent this is an unavoidable limitation of the sample size (385

samples is already a lot relative to other studies). Nevertheless I think it argues against the

usefulness of purely data-driven non-linear fits. For example, do the authors consider the

cubic fits or CDv and OHv against PM2.5 to be physically reasonable? What are the risks of

extrapolating these relationships beyond their fitted ranges? I wonder if a better approach

would be to assume a specific non-linear functional form (e.g. a log function) that has some

basis in the literature and/or theory, and then to compare that against a standard linear fit.

Are the authors aware of any non-linear functional forms that have been proposed in

previous studies that could perform this role?

N]khgfk]7

S] l`Yfc l`] j]na]o]j ^gj l`ak km__]klagf+ =k km__]kl]\ Zq l`] j]na]o]j) o] lja]\ ^allaf_ gl`]j fgf*

daf]Yj ^mf[lagfYd ^gjek &]+_+) ha][]oak] daf]Yj ^mf[lagfk) [mZa[ khdaf]) Lgakkgf j]_j]kkagf Yf\

dg_akla[ j]_j]kkagf ^mf[lagfk' mk]\ af hj]nagmk klm\a]k Yf\ ^gmf\ l`Yl l`] dg_akla[ j]_j]kkagf [mjn]

^alk gmj \YlY Z]kl+ Hg_akla[ j]_j]kkagf `Yk Z]]f mk]\ af k]n]jYd ]ha\]eagdg_a[Yd klm\a]k ]phdgjaf_

l`] j]dYlagfk`ahk Z]lo]]f LI/+2 eYkk Yf\ `]Ydl` ]^^][lk km[` Yk l`] j]dYlagfk`ah Z]lo]]f ]phgkmj]

lg LI/+2 eYkk Yf\ mf\]j*2 egjlYdalq af ?`afY33) Ydd*[Ymk] egjlYdalq af l`] QO34) Ykl`eY egjZa\alq

af jmjYd QO=35) Y[ml] eqg[Yj\aYd af^Yj[lagf af QO=36) Yf\ ]d]nYl]\ hdYl]d]l [gmflk af PYaoYf]k]

Y\mdlk4-+ S] ^all]\ dg_akla[ j]_j]kkagf [mjn] lg Ydd ]f\hgaflk mkaf_ l`] Lql`gf daZjYjq [Ydd]\ O[aLq+

S] ^gmf\ l`Yl dg_akla[ j]_j]kkagf [mjn]k h]j^gje Z]ll]j l`Yf l`] klYf\Yj\ daf]Yj ^alk ^gj Ydd l`]

]f\hgaflk mk]\ af gmj klm\q+ Bmjl`]jegj]) lg \]egfkljYl] l`Yl l`] dg_akla[ j]_j]kkagf [mjn] hjgna\]k

h`qka[Yddq j]d]nYfl ]klaeYlagfk ]n]f Y^l]j ]pljYhgdYlaf_ ^gj LI/+2 [gf[]fljYlagfk Z]qgf\ l`] ^all]\

jYf_]) o] `Yn] hdgll]\ l`] [mjn]k ^gj [gf[]fljYlagfk mh lg 4-- �_,e0 &l`]k] Yj] af[dm\]\ gfdq af

l`ak j]khgfk] \g[me]fl8 k]] ^a_mj] N.'+ Efl]j]klaf_dq) l`]k] [mjn]k hdgll]\ Z]qgf\ l`] [gdd][l]\

\YlY jYf_]) kladd j]eYaf]\ [gfkakl]fl oal` l`] [gf[dmkagfk eY\] ]Yjda]j &a+]+) oal`af l`] [gdd][l]\

\YlY jYf_]' j]_Yj\af_ Y kl]]h]j kdgh] Yl dgo]j LI/+2eYkk &9 2- �_,e0' Yf\ _jY\mYd ^dYll]faf_ Yl

`a_`]j eYkk [gf[]fljYlagfk &; 0-- �_,e0'+

S] `Yn] fgo eg\a^a]\ Ba_mj] 1 lg j]hdY[] l`] hgdqfgeaYd [mjn]k oal` l`] dg_akla[ j]_j]kkagf

[mjn]k+ S] `Yn] Ydkg Y\\]\ Y Zja]^ \ak[mkkagf gf l`] dg_akla[ j]_j]kkagf [mjn]k af l`] j]nak]\



eYfmk[jahl Yk o]dd Yk l`] \]lYadk g^ nYjagmk hYjYe]l]jk Yf\ Lql`gf hY[cY_] mk]\ lg ^al l`] dg_akla[

j]_j]kkagf [mjn] af OE+ P`] eg\a^a]\ Ba_mj] 1) Yf\ l`] j]dYl]\ \ak[mkkagf af l`] eYaf eYfmk[jahl

Yf\ OE Yj] j]hjg\m[]\ Z]dgo ^gj l`] [gfn]fa]f[] g^ l`] j]na]o]j+

Figure 47 Relationship between extrinsic OP (and cytotoxicity) vs. PM2.5 mass concentrations

based on the entire dataset plotted together. D]j], l`] afljafka[ KL Yf\ [qlglgpa[alq Yj]
j]hj]k]fl]\ Zq l`] kar] g^ l`] ZmZZd]+ ?mjn]k Yj] ^all]\ ^gj Y' l`] k]YkgfYddq Yn]jY_]\ \YlY ^gj Ydd
^an] j]_agfk [gfka\]j]\ af l`ak klm\q &f : ./'8 Yf\ Z' ]flaj] \YlYk]l ^gj Ydd kal]k7 KL@PPn &f : 05/')
KL?n &f : 042') KLCODn &f : 052') KLKDn &f : 05-' Yf\ ?@n &f : 032'+ Ef hYf]d Y) l`] Zdm] daf]
j]hj]k]flk l`] daf]Yj [mjn] ^all]\ ^gj Ydd ^an] j]_agfk Yf\ l`] gjYf_] daf] j]hj]k]flk l`] daf]Yj [mjn]
Y^l]j ]p[dm\af_ Ef\aY+ Ef hYf]d Z) l`] Zdm] daf] j]hj]k]flk Y daf]Yj [mjn]) Yf\ l`] j]\ daf] j]hj]k]flk
l`] ^all]\ dg_akla[ [mjn]+ NIOA j]hj]k]flk jggl e]Yf kimYj]\ ]jjgj+
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ySupplementary Method 6: Details regarding the logistic curves to explain the relationship
between extrinsic OP (and cytotoxicity) vs. PM2.5 mass concentrations.
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Figure R17 N]dYlagfk`ah Z]lo]]f ]pljafka[ KL &Yf\ [qlglgpa[alq' nk+ LI/+2 eYkk [gf[]fljYlagfk

^gj LI/+2 [gf[]fljYlagfk mh lg 4-- v_,e0+ D]j]) l`] afljafka[ KL Yf\ [qlglgpa[alq Yj] j]hj]k]fl]\

Zq l`] kar] g^ l`] ZmZZd]+ P`] Zdm] daf] j]hj]k]flk Y daf]Yj [mjn]) Yf\ l`] j]\ daf] j]hj]k]flk l`]

^all]\ dg_akla[ [mjn]+



9) Related to the above point, a clear point that emerges from Fig. 4 is the need for more

measurements at medium and high PM concentrations to better constrain the non-

proportional relationships between these metrics and PM2.5 mass. Perhaps the authors

could discuss this point as a goal for future studies.
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eYfmk[jahl lg `a_`da_`l l`ak daealYlagf &LY_] .3) Haf]k 0/- lg 0/3'7

y;_g\bh[\( g\Y biYeU__ eUa[Y bZ JG.*1 `Uff WbaWYageUg]baf bVgU]aYX Zeb` bhe fU`c_Yf ]f dh]gY
_Ue[Y $.)12- y[+`/%( ]g ]f fg]__ `bfg_l Xb`]aUgYX Vl g\Y fU`c_Yf j]g\ `Uff WbaWYageUg]baf 8 1, y[+
`/ $/10 bhg bZ /41 fU`c_Yf%( UaX j]g\ ba_l -5 fU`c_Yf \Ui]a[ `Uff WbaWYageUg]baf ]a g\Y eUa[Y
bZ 1,).,, y[+ `/* N\hf( g\Y WheiYf f\bja ]a @][heY 0 Wbh_X VY fb`Yj\Ug V]UfYX Vl g\Y fU`c_Yf
j]g\ _bj JG.*1 `Uff WbaWYageUg]baf* @hgheY fghX]Yf f\bh_X ZbWhf ba `beY `YUfheY`Yagf Ug
`YX]h` UaX \][\ JG.*1 WbaWYageUg]baf gb VYggYe WbafgeU]a g\Y aba)cebcbeg]baU_ eY_Ug]baf\]cf
VYgjYYa \YU_g\ `Yge]Wf UaX JG.*1 `Uff*q

10) Figure 4: The smallest data points (lowest intrinsic values) are difficult to see. The size of

these data points could be increased for better visualization, perhaps while reducing the

number of intrinsic categories (e.g. from >6 to ~3 or 4) so that the largest marker size is not

too large.
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Figure 47 Relationship between extrinsic OP (and cytotoxicity) vs. PM2.5 mass concentrations

based on the entire dataset plotted together. D]j], l`] afljafka[ KL Yf\ [qlglgpa[alq Yj]
j]hj]k]fl]\ Zq l`] kar] g^ l`] ZmZZd]+ ?mjn]k Yj] ^all]\ ^gj Y' l`] k]YkgfYddq Yn]jY_]\ \YlY ^gj Ydd
^an] j]_agfk [gfka\]j]\ af l`ak klm\q &f : ./'8 Yf\ Z' l`] ]flaj] \YlYk]l ^gj Ydd kal]k7 KL@PPn &f :
05/') KL?n &f : 042') KLCODn &f : 052') KLKDn &f : 05-' Yf\ ?@n &f : 032'+ Ef hYf]d Y) l`] Zdm]
daf] j]hj]k]flk l`] daf]Yj [mjn] ^all]\ ^gj Ydd ^an] j]_agfk Yf\ l`] gjYf_] daf] j]hj]k]flk l`] daf]Yj
[mjn] Y^l]j ]p[dm\af_ Ef\aY+ Ef hYf]d Z) l`] Zdm] daf] j]hj]k]flk Y daf]Yj [mjn]) Yf\ l`] j]\ daf]
j]hj]k]flk l`] ^all]\ dg_akla[ [mjn]+ NIOA j]hj]k]flk jggl e]Yf kimYj]\ ]jjgj+
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?ai]eba* LYf* 146) 6/w66 &/-.3'+

02+ S]a[`]fl`Yd) O+) HYna_f]) A+) AnYfk) C+) Lgddall) G+ % >mjf]ll) N+ P+ =eZa]fl LI/+2 Yf\
jakc g^ ]e]j_]f[q jgge nakalk ^gj eqg[Yj\aYd af^Yj[lagf7 EehY[l g^ j]_agfYd LI/+2
gpa\Ylan] hgl]flaYd7 = [Yk]*[jgkkgn]j klm\q+ ?ai]eba* BYU_* ; A_bV* ;WWYff MW]* MbheWY 15)
.w6 &/-.3'+

03+ S]a[`]fl`Yd) O+ Yg U_* @Yadq Omee]j P]eh]jYlmj]k Yf\ DgkhalYdarYlagf ^gj =[ml]
?Yj\agnYk[mdYj An]flk7 EehY[l g^ Kml\ggj LI /+2 Kpa\Ylan] Lgl]flaYd gf KZk]jn]\
=kkg[aYlagfk =[jgkk ?YfY\Y+ ?c]XY`]b_b[l 34) 564w6-2 &/-/0'+

04+ @Y]dd]fZY[`) G+ N+ Yg U_* Ogmj[]k g^ hYjla[mdYl]*eYll]j Yaj hgddmlagf Yf\ alk gpa\Ylan]
hgl]flaYd af Amjgh]+ HUgheY 587) 1.1w1.6 &/-/-'+

05+ Um) D+) Lml`mkk]jq) F+ R+ % R]jeY) R+ = k]ea*YmlgeYl]\ emdla*]f\hgafl j]Y[lan] gpq_]f
kh][a]k Y[lanalq YfYdqr]j &O=IAN=' ^gj e]Ykmjaf_ l`] gpa\Ylan] hgl]flaYd g^ YeZa]fl
LI/+2 Yim]gmk ]pljY[lk+ ;Yebfb_ MW]* NYW\ab_* 54) 0-1w0/- &/-.6'+

06+ Tagf_) M+) Um) D+) SYf_) N+) S]a) F+ % R]jeY) R+ N]l`afcaf_ @al`agl`j]algd*>Yk]\
LYjla[mdYl] IYll]j Kpa\Ylan] Lgl]flaYd7 I]Ykmjaf_ @al`agl`j]algd ?gfkmehlagf n]jkmk
N]Y[lan] Kpq_]f Oh][a]k C]f]jYlagf+ ?ai]eba* MW]* NYW\ab_* 51) 32-4w32.1 &/-.4'+

1-+ N]afa]jk) I+ F+ Yg U_* Lj]hYjYlagf Yf\ LjY[la[Yd =hhda[Ylagfk g^ /�)4�*
@a[`dgjg\a`q\jg^dmgj]k[]af af N]\gp =kkYqk+ ;aU_* =\Y`* 89) 0520w0524 &/-.4'+

1.+ V`Yf_) M+ Yg U_* =?OH.*af\m[]\ ^]jjghlgkak Yf\ hdYlafme j]kaklYf[] af gnYjaYf [Yf[]j Zq
af[j]Ykaf_ BOL. J*eqjaklqdYlagf Yf\ klYZadalq+ =Y__ >YUg\ >]fWbi* 9) .w./ &/-/0'+

1/+ ?`]f) S+ M+) HaYf) S+ O+) UmYf) U+ B+ % Ha) I+ M+ P`] kqf]j_akla[ ]^^][lk g^ gpYdahdYlaf
Yf\ hah]jdgf_meaf] gf [gdgj][lYd [Yf[]j Yj] e]\aYl]\ Zq gpa\Ylan] klj]kk+ =Y__ >YUg\ >]f*
10) &/-.6'+

10+ UY\Yn) N+) ImfYf) O+) GYj\Ye) R+) @mllY @mZ]q) G+ % OYeYflY) =+ Akl]jYk] Oh][a^a[



Bdmgj]k[]fl LjgZ]7 I][`Yfakla[ Qf\]jklYf\af_ Qkaf_ MI,II ?Yd[mdYlagf Yf\ ?]dd
OlYl]k @ak[jaeafYlagf+ =\Y`* ) ; ?he* D* 29) &/-/0'+

11+ PYf_) D+ Yg U_* CjYh`]f] imYflme \glk gZkljm[l l`] e]eZjYf] Ypak g^ =dr`]ae]j{k
Yeqdga\ Z]lY+ J\lf* =\Y`* =\Y`* J\lf* 24) 53w64 &/-//'+

12+ J]dkgf) I+ P+ Yg U_* ApYeafaf_ []ddmdYj j]khgfk]k lg j][gfklalml]\ YflaZg\q hjgl]af
daima\k+ MW]* LYc* 11) .w6 &/-/.'+

13+ ?ggh]j) F+ N+ Yg U_* Hgf_ l]je [mdlmj] g^ l`] Y216 [Yf[]j []dd daf] hjgegl]k emdladYe]ddYj
Zg\q ^gjeYlagf Yf\ \a^^]j]flaYlagf lgoYj\k Yf Ydn]gdYj lqh] EE Lf]meg[ql] h`]fglqh]+
JFbM IaY 11) .w/- &/-.3'+

14+ ?`mimaeaY) K+ @+) L]lmjk\gllaj) @+ D+) L]jagdg) J+ % B]j�f\]r) ?+ =dn]gdYj ]hal`]daYd []ddk
Yj] [jala[Yd af hjgl][lagf g^ l`] j]khajYlgjq ljY[l Zq k][j]lagf g^ ^Y[lgjk YZd] lg eg\mdYl] l`]
Y[lanalq g^ hmdegfYjq eY[jgh`Y_]k Yf\ \aj][ldq [gfljgd ZY[l]jaYd _jgol`+ CaZYWg* C``ha*
81) 05.w056 &/-.0'+

15+ ?`Yf) I+ % Ham) U+ Bmf[lagf g^ ]hal`]daYd kl]e []dd af l`] j]hYaj g^ Ydn]gdYj afbmjq+ MgY`
=Y__ LYf* N\Ye* 13) .w5 &/-//'+

16+ B]f_) O+ Yg U_* P`] hYl`gh`qkagdg_a[Yd Yf\ egd][mdYj e][`Yfakek g^ Ylegkh`]ja[ LI/+2
Y^^][laf_ [Yj\agnYk[mdYj `]Ydl`7 = j]na]o+ ?Wbgbk]Wb_* ?ai]eba* MUZ* 249) ..1111 &/-/0'+

2-+ @m) U+) Tm) T+) ?`m) I+) Cmg) U+ % SYf_) F+ =aj hYjla[mdYl] eYll]j Yf\ [Yj\agnYk[mdYj
\ak]Yk]7 P`] ]ha\]eagdg_a[Yd) Zage]\a[Yd Yf\ [dafa[Yd ]na\]f[]+ D* N\beUW* >]f* 8) A5wA.6
&/-.3'+

2.+ G`Yb]`*Dgkk]afa*@YdYke) J+ % Hgf_]kl) L+ S+ @]hgkalagf g^ LYjla[d]k af l`] =dn]gdYj
=ajoYqk7 Ef`YdYlagf Yf\ >j]Yl`*Dgd\ oal` L`YjeY[]mla[Yd =]jgkgdk+ D* ;Yebfb_ MW]* 79)
.2w/- &/-.2'+

2/+ PaYf) D+ Yg U_* ?gehYjYlan] Ha_Yf\gea[k =fYdqkak g^ DmeYf Hmf_ Ahal`]daYd ?]ddk
Aphgk]\ lg LI/+2+ <]b`YX* ?ai]eba* MW]* 33) .32w.40 &/-/-'+

20+ Rmgf_) J+ M+ Yg U_* Ef naljg lgpa[ghjgl]gea[ YfYdqkak g^ =216 `meYf dmf_ ]hal`]daYd []ddk
]phgk]\ lg mjZYf Yaj hYjla[mdYl] eYll]j Yf\ alk oYl]j*kgdmZd] Yf\ afkgdmZd] ^jY[lagfk+ JUeg*
@]VeY Nbk]Wb_* 14) .w.6 &/-.4'+

21+ ?`]f_) S+ Yg U_* Ef`aZalagf g^ af^dYeeYlagf*af\m[]\ afbmjq Yf\ []dd ea_jYlagf Zq [g]dgfaf
Yf\ eadalYjaf] af LI/+2*]phgk]\ `meYf dmf_ Ydn]gdYj ]hal`]daYd =216 []ddk+ ?he* D*
J\Ue`UWb_* 896) .4060. &/-/.'+

22+ H]aZjg[c) H+) SY_]f]j) O+) Oaf_`) =+ R+) HYmp) L+ % Hm[`) =+ JYfghYjla[d] af\m[]\ ZYjja]j
^mf[lagf Ykk]kke]fl Yl daima\*daima\ Yf\ Yaj*daima\ afl]j^Y[] af fgn]d `meYf dmf_ ]hal`]daY
[]dd daf]k+ Nbk]Wb_* LYf* $=U`V%* 8) .-.3w.-/4 &/-.6'+

23+ SYf_) F+ Yg U_* QjZYf hYjla[mdYl] eYll]j lja__]jk dmf_ af^dYeeYlagf naY l`] NKO*I=LG*
JB*�> ka_fYdaf_ hYl`oYq+ D* N\beUW* >]f* 9) 1065w11./ &/-.4'+

24+ Laj`Y\a) I+) IgmkYna) =+) PY_`nY]]) O+) O`Y^]j) I+ I+ % OagmlYk) ?+ O]ea*ngdYlad]
[gehgf]flk g^ LI/+2 af Yf mjZYf ]fnajgfe]fl7 RgdYladalq hjg^ad]k Yf\ Ykkg[aYl]\



gpa\Ylan] hgl]flaYd+ ;g`bf* ?ai]eba* 223) ..4.64 &/-/-'+

25+ >akoYk) O+ Yg U_* Kpa\Ylan] hgl]flaYd g^ k]ea*ngdYlad] Yf\ fgf ngdYlad] hYjla[mdYl] eYll]j
&LI' ^jge `]Ynq*\mlq n]`a[d]k j]ljg^all]\ oal` ]eakkagf [gfljgd l][`fgdg_a]k+ ?ai]eba*
MW]* NYW\ab_* 43) 06-2w06./ &/--6'+

26+ Rj]]dYf\) D+ Yg U_* Kpa\Ylan] hgl]flaYd g^ LI/+2 \mjaf_ =ldYflY jmk` `gmj7 I]Ykmj]e]flk
g^ af*n]`a[d] \al`agl`j]algd &@PP' Y[lanalq+ ;g`bf* ?ai]eba* 165) .36w.45 &/-.4'+

3-+ GjYh^) I+ Yg U_* HYZad] L]jgpa\]k af O][gf\Yjq Kj_Yfa[ =]jgkgd+ =\Y` 1) 3-0w3.3
&/-.3'+

3.+ Bmdd]j) O+ F+) SjY__) B+ L+ D+) Jmll]j) F+ % GYdZ]j]j) I+ ?gehYjakgf g^ gf*daf] Yf\ g^^*daf]
e]l`g\k lg imYfla^q j]Y[lan] gpq_]f kh][a]k &NKO' af Ylegkh`]ja[ Y]jgkgdk+ ;g`bf*
?ai]eba* 92) 64w.-0 &/-.1'+

3/+ V`gm) F+ Yg U_* Lj]\geafYf[] g^ k][gf\Yjq gj_Yfa[ Y]jgkgd lg hYjla[d]*Zgmf\ j]Y[lan]
gpq_]f kh][a]k Y[lanalq af ^af] YeZa]fl Y]jgkgd+ ;g`bf* =\Y`* J\lf* 19) .14-0w.14/-
&/-.6'+

30+ B]dlr) ?+ F+ % Iadd]j) C+ A+ =f Ykqehlgla[ l]kl ^gj l`] ]imYdalq g^ [g]^^a[a]flk g^ nYjaYlagf
^jge c hghmdYlagfk+ MgUg* GYX* 15) 314w325 &.663'+

31+ IYjoa[c) >+ % Gjak`fYeggjl`q) G+ [n]imYdalq7 P]klk ^gj l`] AimYdalq g^ ?g]^^a[a]flk g^
RYjaYlagf ^jge Imdlahd] Cjgmhk+ N kg^loYj] hY[cY_] n]jkagf -+.+0+ &/-.6'+

32+ =jY[`[`a_]) ?+ J+ L+ C+) Lj]f\]j_Ykl) H+ =+ % OlYm\l]) N+ C+ NgZmkl YfYdg_k lg l`]
[g]^^a[a]fl g^ nYjaYlagf+ D* ;cc_* MgUg* 49) /35w/6- &/-//'+

33+ D]) ?+ Yg U_* Baf] hYjla[mdYl] eYll]j Yaj hgddmlagf Yf\ mf\]j*2 [`ad\j]f egjlYdalq af ?`afY7
= fYlagfYd lae]*kljYla^a]\ [Yk]*[jgkkgn]j klm\q+ ?ai]eba* Cag* 159) .-4-// &/-//'+

34+ BjYfcdaf) I+) V]cY) =+ % O[`oYjlr) F+ =kkg[aYlagf Z]lo]]f LI/+2 Yf\ Ydd*[Ymk] Yf\
kh][a^a[*[Ymk] egjlYdalq af /4 QO [geemfala]k+ D* ?kcb* MW]* ?ai]eba* ?c]XY`]b_* 17)
/46w/54 &/--4'+

35+ Hg^lmk) ?+ Yg U_* N]_agfYd LI/+2 Yf\ Ykl`eY egjZa\alq af Yf Y_ja[mdlmjYd [geemfalq7 =
hYf]d klm\q+ ?ai]eba* LYf* 136) 2-2w2./ &/-.2'+

36+ IY\ja_Yfg) F+ Yg U_* Hgf_*l]je ]phgkmj] lg LI/+2 Yf\ af[a\]f[] g^ Y[ml] eqg[Yj\aYd
af^Yj[lagf+ ?ai]eba* BYU_g\ JYefcYWg* 121) .6/w.63 &/-.0'+

4-+ V`Yf_) V+ Yg U_* Hgf_*l]je ]phgkmj] lg YeZa]fl hYjla[mdYl] eYll]j &LI/+2' ak Ykkg[aYl]\
oal` hdYl]d]l [gmflk af Y\mdlk+ ?ai]eba* Jb__hg* 240) 10/w106 &/-.5'+



Reviewer #3 (Remarks to the Author):

The authors have responded effectively to all of my concerns and I have no further comments. I 

recommend publication.


