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Supplementary Figure 1 Characterisation of spark generated AgNP aerosols for in vitro 
exposures. (A) Average number-weighted aerosol size distribution for all exposures 
measured with an SMPS. (B) Representative TEM image of particles (indicated by 
arrows)  deposited onto grids placed at the bottom of the wells (with no cells). Larger 
objects are part of grid structure. 



Supplementary Figure 2 

AE-ALI System Schematic 

Supplementary Figure 2 Aerosol-exposure air-liquid-interface (AE-ALI) system schematic 
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Vegfa_1 0.656454 0.792588 

Dnmbp_1 0.656252 1.551283 

NNAT_2 0.65462 0.910857 
RAP1GAP_1 0.653545 1.028526 
Irx5_1 0.653349 1.203874 

RGD1563319_1 0.64987 0.966442 
Slc7a10_1 0.648396 0.975436 

Olr1_1 0.645727 1.080913 
Jag2_1 0.640226 1.066814 
Bcl7b_2 0.634042 1.077743 

Dusp5_1 0.629931 0.849323 
HOXB3_1 0.627153 1.054111 

Pparg_2 0.624197 2.138407 
ACSM5_1 0.620066 1.007904 
Car5b_1 0.614859 1.051068 

Dlg5_1 0.611259 1.222118 
Kcnk3_2 0.610491 0.879552 

Fam89a_1 0.607597 1.125154 
Bai2_1 0.606474 0.91477 
Gareml_1 0.603528 0.822908 

Hoxb2_1 0.598855 0.958924 

S100b_1 0.594139 0.470473 
Gm9905_1 0.59358 0.936465 
Zfp385d_1 0.592205 0.716407 

Pparg_1 0.590367 0.767622 
CLEC2L_1 0.581206 1.190145 

Tmem200b_1 0.580373 0.933313 
Fam107a_1 0.579211 1.076139 
Fam101b_1 0.577335 0.846394 

Adrb1_1 0.573388 0.936392 
RGD1562378_1 0.572194 1.071113 

Pnkd_3 0.554224 1.05622 
Ier2_1 0.550627 1.090985 
Nrg2_2 0.550117 1.803801 

Fam174b_1 0.544991 1.166523 
Phf21a_2 0.537423 1.267534 

Krt79_1 0.528659 1.418264 
Gpd1_1 0.528028 0.79681 

Cpvl_1 0.525917 0.726812 
Lhb_1 0.522712 1.047325 

Samd14_1 0.512657 0.831226 
Spic_1 0.509564 1.033809 
Fam122b_2_1 0.5056 0.961846 
Pla2g2d_1 0.505459 1.448546 
Ablim2_2 0.49703 0.9984 

Pxn_2 0.496415 1.094971 
ST7_1 0.495796 0.808527 
Arsi_1 0.492245 1.038888 

Sh3rf2_1 0.491133 0.824278 
Slc39a2_1 0.487164 1.242922 
Susd2_1 0.48441 0.906437 
Htr2c_1 0.481863 0.882102 
NNAT_1 0.478266 1.105641 
Tnfrsf8_1 0.474963 1.35912 
Nrip2_3 0.470804 0.790526 

Hist1h2bl_1 0.467163 1.136899 

ENSRNOG00000027365_2 0.451489 1.07641 

Ucp3_1 0.433475 1.10366 
Hist1h1d_1_1 0.43295 1.253334 
Mptx_1 0.418853 0.772521 
Dmrtc2_2_1 0.417677 1.621636 
Abcd2_1 0.415829 1.108205 
Kcnh4_1 0.411839 0.895037 
Mtdh_2 0.369251 0.687007 
Ccl24_1 0.364599 0.69101 
ENSRNOG00000030031_1 0.356155 0.742541 
ENSRNOG00000045753_1 0.318084 0.736632 
Dlk1_1 0.311276 0.740014 
Slc12a8_2 0.303429 0.834482 

Serpinb10_1 0.301635 0.896544 
HIST1H4B_2_1 0.298941 1.161973 
Sdr16c5_1 0.297105 1.371901 
Mpv17l_1 0.296507 0.681045 
Eda_1 0.293396 0.844928 

Alox15_1 0.290756 0.752642 
Tac1_3 0.253948 1.017879 
Tac1_2 0.241851 0.677315 
Sun5_1 0.128114 0.863877 
Tac1_1 0.106798 0.678684 
Krt28_1 0.06305 1.087735 
Krt25_1 0.032795 0.9037 
Krt27_1 0.029296 0.899305 
Prr9_1 0.028101 1 
Krt71_1 0.021897 1.158207 
Krtap8-1_1 0.020022 1 

Feature ID Day 1 Change Day 7 Change Feature ID Day 1 Change Day 7 Change Feature ID Day 1 Change Day 7 Change Feature ID Day 1 Change Day 7 Change 

Supplementary Figure 3 Full list of mRNA genes as identified as being involved in the in vivo pulmonary response 
elicited by deposited AgNPs, together with fold change for both Day 1 group comparison (Day 1 Air vs Day 1 NP) and Day 
7 group comparison (Day 7 Air vs Day 7 NP). 



Supplementary Figure 4 
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Supplementary Figure 4; Criteria to select miRNA for PCR Analysis:  
The gene set (553 mRNA genes, p<0.01 based on groups of Day 1 only ) selected from mRNA 
sequencing analysis was put into IPA to obtain the prediction of relevant miRNA genes. There were 
40 miRNA genes output, as shown in the blue part of the Venn diagram. The miRNA genes with 
activation z-score either above 2 or below -2 are highlighted in red. In addition, the set of 12 miRNA 
genes extracted from Qlucore analysis (q<0.05) (Figure 2C) were plotted in the orange part of the 
Venn diagram, (those with fold changes over 1.5 and counts over 50 (based on groups of Day 1 only) 
are highlighted in red). The Venn diagram was used to depict intersections between the two groups. 
Three of the miRNA genes (mir146, mir192, and mir21) were highlighted in both analyses and thus 
were selected for PCR analysis in the in vitro sample analysis. 
 

IPA Predicted from mRNA-SEQ 

miRNA-SEQ 



Supplementary Figure 5 

Supplementary Figure 5 Sensitivity of a set of Stress Response genes to air exposure in 
SmallAIR cultures in AE-ALI system. 

1.5 ng/cm2 4.4 13.2 



Supplementary Figure 6 

Supplementary Figure 6. Summary of RNA-SEQ identified transcripts, which were 
consistently regulated within lung tissue to the same level by AgNPs across Day and 
Day 7 post exposure. 

Transcript ID Fold Change 
Day 1 

Fold Change 
Day 1 

Consistent 
change 

Mt1a_1 3.689264366 3.79331381 1.028203304 

Chia_1 2.495582289 2.621564085 1.050481924 

Hk3_1 2.348183669 2.586372925 1.10143553 

Klk13_1 2.308358711 3.589327716 1.55492632 

Duox1_1 2.301102831 2.453503912 1.066229583 

Prkar1b_1 2.260909176 2.571882764 1.1375436 

Gpnmb_1 2.246283023 2.287372868 1.018292372 

KNG1L1_1 2.132835621 2.038910399 0.955962278 

Ly6i_1 2.103740195 2.062465304 0.980380234 

Fcrlb_1 1.849340913 2.07372178 1.121330181 

Slc7a7_1 1.830903224 1.877904092 1.025670864 

Cd68_1 1.730321599 1.821021155 1.052417745 

Kng1l1_1 1.711105938 2.283995113 1.334806374 

Pmaip1_1 1.642407653 1.848241397 1.125324394 

Folr1_1 1.626753054 1.628737609 1.001219948 

S100b_1 0.594138534 0.521361793 0.877508802 


