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Table S1. Summary data for sequencing data from the 96 PM samples.

Sampl Number of Number of Sample Particulate AQl/day type =~ Number Good’s Chaol  Shannon
ecode rawreads valid reads date matter type of OTUs coverage
estimator (%)

1D 29739 28353 9/16/2014 PM2.5 66/non-haze 167 99.91% 180 3.32
1E 38788 36243 9/16/2014 PM10 66/non-haze 464 99.80% 491 5.09
1F 41724 39440 9/16/2014 TSP 66/non-haze 255 99.94% 259 4.78
2D 37512 35795 9/18/2014 PM2.5 104/light-haze 190 99.89% 253 4.02
2E 39440 36989 9/18/2014 PM10 104/light-haze 243 99.90% 265 4.72
2F 40132 36390 9/18/2014 TSP 104/light-haze 431 99.81% 453 4.12
3D 27666 26432 9/20/2014 PM2.5 173/light-haze 135 99.97% 138 4.27
3E 39074 36580 9/20/2014 PM10 173/light-haze 319 99.87% 347 4.62
3F 35863 33037 9/20/2014 TSP 173/light-haze 434 99.80% 471 5

4D 33053 24588 9/21/2014 PM2.5 116/light-haze 389 99.83% 405 3.66
4E 37783 36840 9/21/2014 PM10 116/light-haze 603 98.70% 814 2.35
4F 34782 25913 9/21/2014 TSP 116/light-haze 1126 98.86% 1257 5.69
5D 38202 36716 9/27/2014 PM2.5 74/non-haze 170 99.93% 179 3.19
SE 39525 35644 9/27/2014 PM10 74/non-haze 1158 98.16% 1423 5.34
S5F 43865 42248 9/27/2014 TSP 74/non-haze 632 98.78% 832 2.69
6D 28306 26133 9/29/2014 PM2.5 43/non-haze 230 99.94% 233 4.41
6E 37552 35347 9/29/2014 PM10 43/non-haze 999 98.57% 1190 4.82
6F 35499 32128 9/29/2014 TSP 43/non-haze 679 99.54% 730 5.16
7D 42368 40640 9/30/2014 PM2.5 74/non-haze 200 99.94% 206 4.39
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5  Table S2. Environmental factors of 32 sampling dates investigated.

Date AQI PM2.5 PMI0 SO2 NO> CO Temp RH
(ng/m®)  (pg/m’) (ng/m’) (ug/m’) (ug/m?) ) (%)

9/16/2014 66 43 81 6 70 0.7 18 58
9/18/2014 104 78 121 4 55 0.7 20 62
9/20/2014 173 131 204 18 62 1.9 22 69
9/21/2014 116 87 140 19 53 1.7 22 73
9/27/2014 74 99 98 5 61 1 20 60
9/29/2014 43 20 43 10 37 0.6 15 45
9/30/2014 74 53 96 8 59 0.8 14 53
10/8/2014 328 278 348 7 100 2.6 16 84
10/9/2014 352 301 331 9 103 23 17 85
10/12/2014 15 8 182 3 41 0.3 13 25
10/17/2014 151 115 176 14 105 1.6 15 56
10/18/2014 303 253 325 29 132 32 17 68
10/19/2014 211 160 218 10 68 1.2 16 83
10/20/2014 144 110 107 17 65 1.3 14 59
10/23/2014 204 153 199 16 89 22 13 79
10/30/2014 213 162 149 19 104 2 13 69
10/31/2014 175 132 142 6 61 1.8 13 75
11/1/2014 31 10 30 6 30 0.3 12 21
11/2/2014 48 23 48 4 43 0.8 9 36
11/20/2014 374 324 383 12 121 4.6 4 81
11/21/2014 143 109 145 10 76 23 4 76
11/25/2014 250 200 242 16 88 3.1 3 85
12/17/2014 138 105 159 65 &9 3.1 -1 40
12/24/2014 37 12 23 16 56 0.8 1 33
1/8/2015 186 140 162 34 104 29 1 38
1/12/2015 251 206 245 35 74 22 -1 57
1/13/2015 304 254 280 46 98 29 -1 64
1/14/2015 355 304 318 27 101 3.8 -2 83
1/16/2015 164 125 140 14 34 0.5 -1 30
1/27/2015 109 82 89 11 44 0.7 -3 25
1/28/2015 24 16 22 29 53 10.3 -1 43
2/1/2015 170 129 98 41 82 24 -2 35




7 Table S3. Percent of dominant phyla, orders, and genera.

Phylum Percent Order Percent Genus Percent
Acinetobacter 3.8%

Pseudomonas 2.7%

Pseudomonadales | 7.4% Psychrobacter 0.5%
Moraxella 0.2%

Comamonas 1.9%

Massilia 1.1%

Burkholderiales 5.6% Achromobacter 0.4%
Schlegelella 0.4%

Limnobacter 0.3%

Methylobacterium 1.9%

Ensifer 1.4%

. Rhizobium 0.5%
Rhizobiales 5.0% Devosia 0.3%
Aureimonas 0.2%

Microvirga 0.2%

Shigella 2.2%

Proteobacteria 38.5% | Enterobacteriales 4.7% Enterobacter 1.7%
Pantoea 0.5%

Paracocccus 2.5%

Rhodobacterales | 3.9% ™0 1 ellimicrobium | 1.1%
. Sphingomonas 2.5%
Sphingomonadales | - 3.4% Altererythrobacter 0.3%
. Methylophilus 1.1%
Methylophilales 1.9% Methylobacillus 0.8%
Xanthomonadales | 1.9% Silanimonas 1.2%
.. Roseomonas 0.3%
Rhodospirillales 1.1% Skermanella 0.2%
Neisseriales 0.5% Neisseria 0.5%
Pasteurellales 0.4% Haemophilus 0.4%
Caulobacterales 0.4% Brevundimonas 0.3%
Rickettsiales 0.4% | Mitochondria_norank | 0.4%
Rhodocyclales 0.3% Methyloversatilis 0.2%
Alteromonadales 0.2% Shewanella 0.2%
Anoxybacillus 6.6%

Staphylococcus 2.5%

Bacillus 1.5%

- . Brevibacillus 0.7%
Firmicutes 26.8% Bacillales 16.1% Paenibacillus 0.7%
Tumebacillus 0.7%

Planococcus 0.7%

Oxalophagus 0.7%




Exiguobacterium 0.2%

Virgibacillus 0.2%

Jeotgalicoccus 0.2%

Clostridium 1.1%

Romboutsia 0.6%

- Ezakiella 0.6%
Clostridiales 6.7% Peptoniphilus 0.5%
Anaerococcus 0.3%

Mogibacterium 0.2%

. Streptococcus 1.4%
Lactobacillales 3.4% L actobacillus 0.7%
Erysipelotrichales | 0.5% Turicibacter 0.3%
Kocuria 1.7%

Cellulomonas 1.7%

Arthrobacter 1.0%

Micrococcus 0.5%

. Ornithinimicrobium | 0.4%
Micrococcales 7.9% Brachybacterium 0.4%
Yonghaparkia 0.3%

Frondihabitans 0.3%

. . Ornithinibacter 0.3%
Actinobacteria 17.2% Microbacterium 0.2%
. Corynebacterium 2.2%
Corynebacteriales | 2.8% Dictia 0.3%
Propionibacterium 0.7%

Propionibacteriales | 1.9% Nocardioides 0.5%
Marmoricola 0.3%

Frankiales 1.1% Blastococcus 0.6%
Streptomycetales 0.5% Streptomyces 0.5%
Streptosporangiales | 0.4% Nocardiopsis 0.3%
Flavisolibacter 0.6%

. . Arcticibacter 0.2%
Sphingobacteriales | 2.2% Sphingobacterium 0.2%
Taibaiella 0.2%

Hymenobacter 0.5%

Bacteroidetes 7.7% Cytophagales 2.0% Algoriphagus 0.4%
Pontibacter 0.2%

Bacteroidales 1.9% Bacteroides 0.8%
Flavobacterium 0.8%

Flavobacteriales 1.6% Chryseobacterium 0.3%
Myroides 0.2%

Deinococcus-Thermus | 5.2% Thermales 4.5% T_hermus 2.5%
Meiothermus 1.9%




Deinococcales 0.7% Deinococcus 0.7%

. Chroococcidiopsis 0.4%
Cyanobacteria 1.4% Pleurocapsales 0.7% -

y I ’ urocap ° Gloeocapsopsis 0.2%




9  Table S4. Information on the dominant bacterial genera (>1%) associated with
10  PM2.5, PM10, and TSP.

Genus Percent in PM2.5 Percent in PM10 Percent in TSP
Anoxybacillus 9.5% 7.1% 3.1%
Acinetobacter 5.4% 3.6% 2.4%
Pseudomonas 4.0% 1.3% 2.9%
Sphingomonas 1.6% 2.6% 3.5%
Staphylococcus 3.9% 2.2% 1.6%
Thermus 3.3% 2.9% 1.4%
Paracoccus 1.0% 2.6% 3.8%
Shigella 3.8% 2.0% 0.8%
Corynebacterium 2.1% 2.4% 2.0%
Comamonas 3.0% 2.0% 0.8%
Meiothermus 3.1% 1.8% 0.9%
Methylobacterium 1.9% 1.9% 1.9%
Enterobacter 2.5% 2.3% 0.3%
Kocuria 0.5% 1.8% 2.7%
Cellulomonas 3.5% 0.7% 0.8%
Bacillus 1.7% 1.4% 1.3%
Streptococcus 1.5% 1.4% 1.4%
Ensifer 3.5% 0.4% 0.4%
Silanimonas 1.8% 1.2% 0.5%
Clostridium 0.4% 1.5% 1.5%
Massilia 0.5% 1.6% 1.2%
Rubellimicrobium 0.4% 1.2% 1.7%
Methylophilus 0.9% 0.4% 1.9%
Arthrobacter 0.4% 1.1% 1.5%

11



12 Table SS5. Information on the dominant bacterial genera (>1%) in non-, light-, and
13 heavy-haze samples.

14
Genus Percent in non-haze Percent in light-haze Percent in heavy-haze
Anoxybacillus 5.66% 6.03% 7.87%
Acinetobacter 3.30% 3.61% 4.40%
Pseudomonas 3.08% 2.23% 3.00%
Sphingomonas 3.47% 2.54% 1.80%
Staphylococcus 3.58% 2.18% 2.09%
Thermus 2.06% 2.25% 3.24%
Paracocccus 2.88% 2.46% 2.15%
Shigella 2.13% 1.55% 2.95%
Corynebacterium 1.96% 2.16% 2.34%
Comamonas 1.47% 2.14% 2.08%
Meiothermus 2.40% 1.09% 2.45%
Methylobacterium 1.88% 2.06% 1.66%
Enterobacter 0.41% 2.87% 1.42%
Kocuria 1.68% 1.97% 1.33%
Cellulomonas 4.12% 0.63% 0.76%
Bacillus 0.86% 1.80% 1.65%
Streptococcus 0.87% 1.45% 1.93%
Ensifer 0.18% 1.82% 2.00%
Silanimonas 1.29% 0.88% 1.35%
Clostridium 0.90% 1.07% 1.42%
Massilia 1.30% 0.90% 1.15%
Rubellimicrobium 1.14% 1.30% 0.80%
Methylophilus 3.20% 0.16% 0.28%
Arthrobacter 0.80% 1.31% 0.73%

15



16  Table S6. Permutation test of Canonical correspondence analysis.

CCA1 CCA2 r? Pr(>r)
PM25 -0.01603 0.99987 0.0280 0.288
PM10 -0.29290 0.95614 0.1028 0.006
SO, 0.99003 -0.14088 0.2855 0.001
NO> -0.74160 -0.67084 0.0081 0.681
(6{0) 0.99694 0.07819 0.0910 0.019
Temp -0.98966 0.14343 0.7174 0.001
RH -0.98068 0.19561 0.1209 0.003

17
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Fig. S1 The rarefaction curves and Shannon index curves of PM samples.(A) Rarefaction curves of
PM2.5 samples; (B) Shannon index curves of PM2.5 samples; (C) Rarefaction curves of PM10 samples;
(D) Shannon index curves of PM10 samples; (E) Rarefaction curves of TSP samples; (F) Shannon index

curves of TSP samples.
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Fig. S2 Statistical comparisons of Chaol and Shannon index among three PM fractions (PM2.5, PM10,

TSP) and three haze levels (non-, light-, and heavy-haze). (A) Differences of Shannon index among three

PM samples; (B) Difference of Shannon index among three haze-level samples; (C) Difference of Chaol

index among three PM samples; (D) Difference of Chaol index among three haze-level samples.
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Fig. S3 A heatmap diagram showing the distribution of the dominant bacterial genera in three PM
fractions (PM2.5, PM10, and TSP) and three haze levels (non-, light-, and heavy-haze). A tree was

constructed based on Bray-Curtis distance among bacterial genera.
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Fig. S5 LEfSe analysis illustrating differentially abundant bacterial taxa among different PM-fraction

samples.
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