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Abstract: The complexity of biological components in the air poses a potential threat to human health.
There is currently no effective technology to monitor the content of different biological components in the
air. Examining the housekeeping genes of different species is an optional means to identify these compo-
nents. Herein, 28 environmental samples were collected using the BIO Capturer—6, and the real-time PCR
amplification was performed using bacterial, animal and plant housekeeping gene primer probes to detect
and analyze the differences in the content of each species. The results showed that bacterial, animal and
plant components were detectable in all the samples, and that the contents of various biological components

in the air at different heights (ground and roof) were not statistically different. The bacterial component was the
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most in the case of both high temperature and low humidity. This research creatively combined housekeeping

genes with bioaerosol detection for evaluating air quality. It proved that the method has a good stability and

sensitivity and could be used for the investigation and analysis of aerobiology.
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Table 1 Primers used for real-time quantitative PCR analysis

Primer name

Sequence

Bacterial Sense:
Antisense:
Probe:

Animal Sense:
Antisense:
Probe:

Plant Sense:
Antisense:
Probe:

5" CATGAAGTCGGAATCGCTAGTAATC 3’

5" CATCGGCTACCTTGTTACGACTTC 3’
FAM-CGGTGAATACGT TCCCGGGCCTTG-BHQ1

5" ACCGTGCAAAGGTAGCATAATCA 3’

5" GCTCCATAGGGTCTTCTCGTCTT 3’
FAM-ACTTGTATGAATGGCCGCACGAGGGTT-BHQI

5" CGAAATCGGTAGACGCTACG 3’

5" TTCCATTGAGTCTCTGCACCT 3’
FAM-ATTGGATTGAGCCTTGGTATGGAAACCTGC-BHQ1

Fz2 25 THEWK (RNA-leu FHIER

Table 2 tRNA-leu sequence information of 25 plants

Sequence information

NCBI number

Genlisea repens chloroplast, complete genome MF593124.1
Shibataea chiangshanensis voucher plastid, complete genome MF066257.1
Sasa longiligulata voucher plastid, complete genome MF066256.1
Pseudosasa cantorii voucher plastid, complete genome MF066255.1
Oldeania cf. madagascariensis voucher 15CS10839 plastid, complete genome MF066254.1
Cornus controversa chloroplast, complete genome MG525004.1
Stephania longipes isolate S2014047 tRNA -Leu (irnl) gene KY189293.1
Orientobryum oligonema chloroplast DNA, tRNA-Leu (trnL), LC195479.1
Rumex nepalensis chloroplast DNA, nearly complete sequence AP017909.1
Caryopteris mongholica chloroplast, complete genome MF346535.1
Themeda triandra isolate AL88 chloroplast, complete genome KY707771.1
Salvia japonica chloroplast, complete genome KY646163.1
Eriocaulon parvicephalum trnL—trnF intergenic spacer region, partial sequence; chloroplast KX229819.1
Maclura tricuspidata isolate GJB tRNA—-Leu (trnL) gene, partial sequence KX572963.1
Chaetium bromoides voucher ISC:Clark & Lewis 1643 chloroplast, complete genome KY432805.1
Vatica vinosa isolate 01-0265 trnT—trnL intergenic spacer, tRNA—-Leu (trnL) gene KY972897.1
Cedrela saltensis isolate SSA8 trnT—trnl intergenic spacer KT384357.1
Pohlia wahlenbergii chloroplast DNA, trnL gene LC270609.1
Aphananthe aspera chloroplast DNA, nearly complete sequence AP017911.1
Fragaria orientalis chloroplast, complete genome KY769126.1
Shorea pachyphylla isolate KASspacl trnT—trnL intergenic spacer KY972850.1
Pohlia proligera chloroplast DNA, #rnl. gene LC270605.1
Aegilops speltoides voucher P1 542245 chloroplast, partial genome KY636049.1
Henrardia persica voucher PI 401347 chloroplast, partial genome KY636100.1
Adenocalymma subspicatum voucher R.G. Udulutsch 2758 chloroplast, complete genome MGO008315.1
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Fig.1 Housekeeping gene detection of environmental
aerosol sample

(A) Bacterial component testing; (B) Animal component testing;
(C) Plant component testing. Negative control and blank con-
trol in each figure have no amplification curve, and the posi-

tive control amplification curve is intact.
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Table 3 Housekeeping gene detection results of environmental aerosol samples

Sampling locations Sample number

Bacterial Ct value

Animal Ct value Plant Ct value

Roof 062701
062703
062801
062803
062901
062903
063001
063003
070101
070103
070201
070204
070301
070303
062702
062704
062802
062804
062902
062904
063002
063004
070102
070104
070203
070205
070302
070304

Ground

22.04
20.45
20.78
22.35
22.01
20.85
22.35
23.75
26.77
22.34

25.58
23.87
24.87
20.56
20.85

22.58
22.08
20.83
22.08
23.79
23.24

25.22
23.74

32.60 31.23
32.77 31.73
33.16 31.43
33.67 31.71
33.56 27.51
34.89 31.89
34.30 31.85
33.58 33.67
34.98 32.33
36.04 34.09
22.92 33.21 33.51
34.15 35.50
35.54 30.35
3493 30.22
34.26 33.08
34.56 33.86
20.66 30.61 30.83
34.54 31.01
36.54 30.37
34.06 32.90
34.24 31.61
35.06 33.41
34.84 32.95
21.65 34.51 30.08
22.84 30.41 33.25
22.82 32.61 34.18
35.87 31.35
36.29 29.92
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Fig.4 Ct value of each component at different sampling temperatures
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Fig.5 Ct value of each component under different sampling humidities
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