
Supplementary Data 

Section 1: In vitro studies 

The in vitro pilot study was undertaken to test the possibility of recovering viable Mtb from face 

masks. Sterilized non-woven fabric face mask pieces (Protectcare, Karnataka) were spiked with 

H37Rv suspension, while control mask pieces were spiked with phosphate buffered saline (PBS) 

(Sigma). Spiked mask pieces were dried under laminar air flow for 2 or 4 hours to mimic patient 

wearing time and transportation duration, and processed as described below to recover viable Mtb 

bacilli. The amount of Mtb recovered was estimated as bacteria/ml (Number of acid fact bacilli/ml) 

and CFU/ml (number of colonies on 7H11 plates) count.  

 Method S1- Preparation of H37Rv: For the in vitro studies, 0.25 McFarland (McF) H37Rv 

culture was prepared in 7H9 media (Difco, Detroit, MI) containing oleic acid-albumin-

dextrose-catalase (OADC) (BD, New Jersey), glycerol and Tween80 (Sigma, St Louis, 

MO). 0.25McF dilution mimicked the low amount of bacteria that would be present on the 

patient masks. 

 Mask Processing: Post drying in the laminar flow, the inner layer of the mask was separated 

leaving 1inch on the edges, cut into thin strips and transferred into 7H9 media. Tube 

contents were vortexed for 2 minutes, mask pieces were removed, and the suspension was 

centrifuged at 3000 x g for 20 minutes. The supernatant was discarded leaving behind 

approximately 1 ml to resuspend the pellet, which was used for CFU and bacterial count.  

CFU count: - 10 µl of recovered Mtb suspension was plated in triplicates on 7H11 (Difco) 

agar plates and incubated at 370C. The Mtb colonies observed on the plate after two weeks 

of incubation were counted and CFU/ml was determined. The count represents the total 

viable Mtb bacilli recovered from the mask.  



Bacterial count: -10 µl of recovered Mtb suspension was spotted on glass slides in 

triplicates to make smears. These smears were air dried, fixed with 5% phenol in an alcohol 

solution and stained using standard acid-fast staining protocol. The acid-fast bacilli in each 

smear were observed under 100X in oil immersion and counted as described by Shepard 

and McRae (Shepard and McRae 1968). The bacterial count measures the total number of 

Mtb bacilli including live and dead bacteria. 

Results 

We observed 2.61-fold reduction (significant; p=0.025) in the bacterial count and 1.59-fold 

reduction in CFU/ml post processing (Figure S1a). Additionally, drying the face mask for 2 hours 

gave better bacterial recovery (20% more) compared to 4 hours (Figure S1b). These results showed 

that live Mtb could be recovered from masks. Following this, the feasibility of detection of RNA 

from patients’ masks was investigated. 

 

 

Figure S1: In vitro studies: a – Mtb culture initially spiked on the mask and recovered after 

processing is measured using two parameters- total bacterial count/ml and CFU/ml.  b- Percentage 

of bacterial recovery post-processing in terms of bacterial density and count after drying the mask 



for 2 and 4 hours respectively. The bar graphs represent mean ± SD data from four experiments. 

** denotes p<0.01. 

Reference: 

Shepard CC, McRae DH. A method for counting acid-fast bacteria. Int J Lepr Other Mycobact 

Dis. 1968 Jan-Mar;36(1):78–82.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Section 2: Experimental overview of Patient study 

 

 

Figure S2: Flow Chart for a feasibility study with the sampling procedure 

 

 

 

 

 

 

 

 

 

 

 



Section 3: Primer efficiency, Limits of Detection and H37Rv calibration curves 

 16S primer sequence 

Table S1: Forward and reverse sequence of 16S primer 

16S Forward 5’-GAAACTGGGTCTAATACC-3’ 

16S Reverse 5’-ATCTCAGTCCCAGTGTGG-3’ 

 

 Primer efficiency 

The primer efficiency of Mtb specific genes rpoB, sigA, fgd-1, ppsD, Rv1687c, and 16S 

was determined by preparing ten-fold serial dilutions of H37Rv cDNA in the range of 100-

10-6. The expression of each gene at each dilution was quantified using qPCR. The 

experiment was performed in triplicates. The plot of average Ct values with log 10 template 

quantity of cDNA for all the Mtb specific genes showed linear correlation (R2 =0.99) in 

range of 100 to 10-5. The primer efficiency for each gene was calculated from the slope of 

the linear regression equation (Table S1) using formula E = -1+10(-1/slope). 

Table S2: Primer efficiency of Mtb specific genes 

Primer Efficiency (%) R2 value Efficiency Range 

rpoB 96 0.9968 100 to 10-5 

sigA 97 0.9967 100 to 10-5 

fgd1 100 0.9934 100 to 10-5 

ppsD 103 0.9957 100 to 10-5 

Rv1687c 101 0.9952 100 to 10-5 

16S 91 0.9943 100 to 10-5 

 

 

 



 Calibration Curve: 

From 2 McFarland H37Rv cultures, a ten-fold serial dilution in the range of 100-10-6 

dilutions was prepared. From each dilution, 10 µl in triplicates was plated on to 7H11 agar 

media for estimating CFU/ml and RNA was isolated from remaining culture. RNA was 

converted to cDNA and the expression of Mtb specific genes - rpob, fgd1, sigA, ppsD, 

Rv1687c, and 16S was quantitated using qPCR. A scatter plot was prepared by comparing 

the observed Ct values for each gene at each dilution with the corresponding to CFU/ml at 

that dilution. This calibration curve of CFU count v/s Ct of gene expression for was 

consistently linear (R2 =0.99) for all the Mtb specific genes (Figure S2) in the dilution 

range of 100 to 10-5. Using these calibration curves, we have interpolated the unknown 

viable Mtb load (in terms of CFU/ml) from the gene expression (Ct values) of all the Mtb 

specific gene in each patient sample. 
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Figure S3: Calibration curves for Mtb specific genes. A positive correlation (R2=0.99) between Ct values 

estimated for each Mtb specific gene and corresponding CFU/ml in a ten-fold serial dilution of H37Rv 

culture.  

 

 Limits of detection:  

Limits of detection define a cut off value for positive detection in qPCR. Three parameters 

were considered while setting the limits of detection: -1. range of dilution of H37Rv culture 

with detectable Ct values, 2. primer efficiency and 3. Ct values and specific melt curve of 

GeneXpert negative and healthy volunteer samples.  

The gene expression and primer efficiency of rpoB, sigA, fgd-1, ppsD, Rv1687c, and 16S 

were estimated over ten-fold serial dilutions (100 to 10-6 dilutions) of known concentration 

of H37Rv culture, as mentioned above. The efficiency of primer as mentioned above was 

only observed in the range of 100 to 10-5 dilutions. Detection of genes beyond 10-5 dilutions 

was erratic with large standard deviations in Ct values and loss of primer efficiency.  



In addition, we have considered the Mtb specific gene expression data from the mask worn 

by 5 patients who were GeneXpert and culture negative as well as 5 healthy volunteers 

who were Mtb negative as an important control. In these patient samples, the Ct values 

were above 29 for 16S and 35 for other genes with no specific melt peak. Thus we have set 

a maximum 29 Ct for 16S and 35 Ct for other genes corresponding to 10-5 dilution as a 

limit for detecting positive gene expression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Section 4: Detection of Mtb specific RNA in patient mask samples  

 

Figure S4: The BLAST analysis of PCR product obtained after rpoB amplification inpatient aerosols 

collected on mask samples aligned with H37Rv rpoB gene. The alignment of the PCR amplification product 

with the rpoB gene showed 90% identity.  

 

Table S3: Ct values and Tm for the genes analyzed in all the patient samples and healthy volunteers 

Please refer Table S3 separately uploaded as an PDF File. 

  

 

 

 

 


