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Adingra, Nadège, Kouadio-Ngbesso, Bui, Van Ngoc, Thierry, Bouvier, Flow cytomet-
ric enumeration of bacterial in the coral surface mucus layer, Journal of Microbiological
Methods (2016), doi: 10.1016/j.mimet.2016.05.032

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.mimet.2016.05.032
http://dx.doi.org/10.1016/j.mimet.2016.05.032


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 1 

Flow cytometric enumeration of bacterial in the coral surface 
mucus layer  
 
 

Bettarel Yvan1*, Mai Chi Thanh2, Got Patrice1, Adingra Antoinette3, Kouadio-
Ngbesso Nadège3, Van Ngoc Bui2, Bouvier Thierry1 

 

 

1UMR MARBEC Marine Biodiversity, Exploitation and Conservation, Montpellier (France) 
2 Institute of Biotechnology of Hanoi, VAST (Viet Nam) 

3 Centre de Recherche Océanologique d'Abidjan (Ivory Coast) 
*corresponding author 
 
 
Abstract. The direct counts of bacteria inhabiting coral mucus were performed by flow 

cytometry testing four fluorescent dyes (SYBR®Green I, HCS, TOPRO®3, SYTO®62) with 

three different scleractinian species. Results obtained with SYTO62 were the most 

reliable based on the comparison with standardized epifluorescence counts and the 

resolution of cytograms. 

 

Introduction. Flow cytometry (FCM) has been long used to count marine planktonic 

bacteria (Gasol et al., 2000; Müller and Nebe-von-Caron, 2010), however no accurate 

protocols have yet been adapted for epibiotic cells, including those found in coral mucus 

secretion. Until then, vain attempts to perform automated counts of fluorescently 

labelled bacteria from coral mucus were mostly explained by the strong 

autofluorescence and viscosity of this biogel (Brown and Bythell, 2005; Heredia et al., 

2008). The only reliable enumerations of mucosal cells were obtained from 

epifluorescence microscopy-based protocols (EFM); though this typically requires a 

preliminary step of mucus dissolution with the trypsin enzyme (Garren and Azam, 

2010) or a solution of potassium citrate (Nguyen et al., 2015). Additionally, such EFM 

protocols are relatively expensive, fastidious, time-consuming and often lead to highly 

variable values which are strongly operator-dependent. In this methodological study, we 
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