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Abstract: Background: Nanopore sequencing (NS) is a third-generation sequencing technology
capable of generating reads of long sequences. In this study, we used NS to investigate nasal
mycology in patients with chronic rhinosinusitis (CRS). Methods: Nasal cavities of 13 CRS patients
were individually irrigated with 20 mL of distilled water. The irrigant was forcefully blown by
the patient into a basin. The collected fluid was placed into a centrifuge tube and processed using
the method of Ponikau et al. The collected specimens were used for traditional fungal culture and
sequenced for total DNA using NS. Results: Traditional fungal culture successfully grew fungi in
the specimens of 11 (84.6%) patients. Aspergillus sp. and Penicillium sp. were found in four (30.5%)
patients, Cladosporium sp. in three (23.1%) patients, and Candida albicans, Mucor sp. and Chactomium
sp. in one patient. NS revealed fungi abundance ranged from 81 to 2226, with the Shannon species
diversity ranging from 1.094 to 1.683 at the genus level. Malassezia sp. was sequenced in 13 patients,
Aspergillus sp. in 12 (92.3%) patients, Candida albicans in 11 (84.6%) patients, and Penicillium sp. in 10
(76.9%) patients. Conclusion: Our results showed that NS was sensitive and fast in detecting nasal
fungi in CRS patients.

Keywords: chronic rhinosinusitis; fungal culture; fungus; nanopore sequencing

1. Introduction

Chronic rhinosinusitis (CRS) is an inflammatory disorder of the paranasal sinuses and
linings of the nasal passages, with the persistence of characteristic signs and symptoms
lasting longer than 12 weeks [1]. The etiology of CRS is multifactorial, including infection,
anatomic anomaly, allergy and genetic [2-4].

Over the last 20 years, it has also been suggested that fungi causes CRS by dysreg-
ulating the immune response, inducing the breakdown of the epithelial membrane, and
exacerbating local inflammation of sinonasal mucosa [5-7]. The ubiquitous presence of
fungi in CRS patients has been demonstrated in several studies [8-10]. These studies
employed modified traditional culture techniques (e.g., method of Ponikau et al. [8]) to
detect fungi. Although Ponikau et al.’s method [8] is more sensitive than traditional culture
methods, culture-based methods are still limited by selective pressures of the nutrient
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