
Explorando el microbioma del ambiente 
construido y su relación con la actividad 
humana

Juan A. Ugalde

Centro de Bioinformática y Biología Integrativa

Facultad de Ciencias de la Vida

Universidad Andrés Bello

Primer Congreso Hábitat y Salud Uandes, 22-23 Agosto 2024



No conocemos toda la diversidad microbiana que nos rodea
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El desarrollo tecnológico en secuenciación de ADN nos 
permite explorar la diversidad microbiana sin depender de 
cultivos
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Estudio Piloto, Conjunto de Viviendas 
Regiíon Metropolitana
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Freed, Soto-Liebe et al. En preparación



Diferencias en la composición microbiana en diferentes 
espacios
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10 |   PEIMBERT a n d  a LCa Ra Z

on detecting RNA molecules are required. Notably, studies using re-

verse transcription- qPCR have detected the presence of particular 

viruses. In the air of Barcelona, influenza was detected in half of the 

samples during the flu season and its concentration was estimated 

at 102 viruses per m3 (Triadó- Margarit et al., 2017). In Singapore, 

adenovirus (10%), syncytial virus (4.5%), and influenza (1%) have 

been detected (Coleman et al., 2018). In Barcelona in June 2020, 

SARS- CoV2 was detected in 33% of air samples, with a maximum 

concentration of 23 viral copies per m3, implying exposure to 1.5 

viral copies per ride per person. Markedly, 40% of the surface sam-

ples tested positive for SARS- CoV2 and 20– 700 viruses per m2 were 

detected (Moreno et al., 2021). Viral studies are challenging because 

of insufficient knowledge about environmental viruses and the low 

DNA and RNA concentrations obtained from subway samples.

3 |  SUBW AY PASSEN GER IN TERACTIO N S

Subway microbiome analysis demonstrates the interaction between 

passengers and subways. However, much remains to be done to 

understand these interactions, their relevance, and the manner in 

which they occur (Figure 5).

3.1 | What does the subway microbiome 

contribute to an individual?

In a Hong Kong study, instead of subway surface sampling, passen-

gers’ hands were sampled after travelling (Kang et al., 2018). After 

the participants washed their hands with soap and water, they were 

in contact with different subway surfaces for 30 min at two different 

times of the day. This analysis focused on studying antibiotic resist-

ance genes (ARGs) and observed that ARG abundance increased in 

the afternoon. Noteworthy, the Hong Kong subway is treated with 

a layer of nanosilver titanium dioxide coating, an antimicrobial paint 

(Kang et al., 2018).

A study in Mexico City went a step further; the differences be-

tween the palms of the hands before and after an 11- station ride 

(approximately 20 min) were analysed. People modify their microbi-

omes without losing their microbial signals. Upon exiting a subway, 

a person’s hands microbiome resembles those of other passengers 

and the subway itself (Vargas- Robles et al., 2020). These results 

agree with those of Selway et al. (2020) who observed that upon 

exposure to green spaces for 15 min, people modify their skin micro-

biome, increasing its diversity and rendering it more similar to that of 

the soil (Selway et al., 2020). Because human microbial fingerprints 

are to a certain extent stable, the vast majority of these microbial 

variations must be transitory.

3.2 | How quickly does the microbiome re- 

establish itself after cleaning? How often should the 

handrails be cleaned?

A study of school desk cleaning showed that microorganisms re- 

established themselves within two to five days. In this study, most 

microorganisms originated from human skin. In the absence of mois-

ture, the re- establishment process likely occurs owing to bacterial 

settlement and not the growth of the remaining bacteria (Kwan 

et al., 2018). A similar analysis of subway handrails showed that bac-

terial richness and colony forming units were re- established within 

5– 30 min, which also likely occurs owing to bacterial settlement. 

Additionally, the passengers likely clean and dirty the handrails at 

the same time. In Mexico City, handrails are made of stainless steel, 

and microbial re- establishment on stainless steel could largely differ 

from that on other materials (Vargas- Robles et al., 2020). No ecologi-

cal succession was observed in either study.

3.3 | Are subways reservoirs of antibiotic 

resistance?

Subways represent large reservoirs of antibiotic- resistant bacte-

ria, which has been analysed by cultivating bacteria and detecting 

ARGs. Subway bacteria have been grown in Petri dishes with numer-

ous antibiotics such as ampicillin, chloramphenicol, ciprofloxacin, 

FI GU RE 5  Passengers leave their 
microbiota through their microbial clouds 
and direct contact by touching surfaces. 
In the same way, the passengers get 
the subway microbiome by touching 
the surfaces and breathing. Air currents 
(arrows) can allow the exchange of 
bacteria with the outside environment 
and the recirculation and resuspension of 
bacteria. The soil and dust in the shoes 
also enable exchange with outside metro 
bacteria
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https://medium.com/gut-check/the-microbiome-of-built-environments-756f2ced4645
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