
Cholera detection and Vibrio 
cholerae isolation and 

characterization : icddr,b 
perspective  

 
Munirul Alam, PhD, FBAS, FAAM   

Senior Scientist  & Head, Molecular Ecology 
and Metagenomics Laboratory, icddr,b 

(International Centre for Diarrheal Disease 
Research, Bangladesh) 

E-Mail: munirul@icddrb.org 
 

mailto:munirul@icddrb.org


2 

Clinical sample 

Environmental sample 

 Rectal  swab  
Water Plankton 

Transportation 
(Cary- Blair medium) 

Filtration 

(0.22µm) 

   Concentration 
(20µm  or  64µm mesh  

nylon  nets) 

Homogenization  

Selected plating 
(Streak on TCBS/TTGA) 

Nonselective 

plating 
(Streak on GA ) 

 Serology 

DNA extraction 

 Confirmation by PCR 

 

Screening tests 
 

(Oxidase test, KIA or TSI) 

 

Enrichment 
(APW ;6-8 hrs) 

 Isolation and Identification  
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 Culturing  Vibrio cholerae from suspected cholera stool samples 
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Vibrio cholerae isolation and confirmation by culture and serology 

TTGA (selective) GA (non-selective) Serological tests: O1/O139, Inaba/Ogawa 

T1N1 soft agar and store at RT  Cryopreserved in LB + 30% glycerol at -80oC 

Short-term and long-term storage of V. cholerae  strains 
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Molecular detection of toxigenic Vibrio cholerae O1 and O139 
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Biotypes classical & El Tor: Emergence of altered El Tor in South-east 

Asia 

Morita et al., 2009 
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Biotype determination by simplex MAMA PCR 

ET Biotype CL Biotype 



Target gene Primer - 
probe 

Sequence 

Vibrio Cholerae O1  
 

Rfb/wbeF  CCAGATTGTAAAGCAGGATGGA 

Rfb/wbeR
  

GGTCATCTGAAGTACAAC 

VCO1  Fam – CCCGGAGTTTGTAAGCCCACTACCGGG - 
Dabcyl 

Vibrio Cholerae 
O139 rbf 
 

wbfF  CATACCAACGCCCTTATCCATT 

wbfR  GCATGACTGGCATCCCAAAAT 

VCO139  Cy5 – CGGGTGAGAAAAGACAGCAATAACACCCG - 
Dabcyl 

viuB viuB-qpcr-F
  

TCGGTATTGTCTAACGGTAT 

viuB-qpcr-R
  

CGATTCGTGAGGGTGATA 

viuB  FAM - TCATTTGGC/ZEN/CAGAGCATAAACCGGT -
3IABkFQW 

 qPCR detection of  Vibrio cholerae 



Amplification plot 

Vibrio cholerae confirmation from qPCR amplification of viuB 

and rfbO1 genes 

qPCR detection of  Vibrio cholerae 
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V. cholerae culture on NSA aided by colony blot hybrid. 

Direct  
Enrichment 
Colony blot 
PCR 
DFA 
…. 
 



icddr,b, 
Dhaka, 

Bangladesh 
Munirul Alam (PI) 

Dinesh Mondal (Co-
PI) 

 
Archived V. cholerae 
(n=5000) 

& 
Prospectively isolated 
V. cholerae from 
aquatic environment 
& monitor… 

Courtesy: M. Tarequl Islam  

Sanger Institute, 
Cambridge,  

United Kingdom 
Nicholas Thomson 

(Co-PI) 
 

On target, progressing…… 

 
Environmental Genome Project of Vibrio cholerae  
is ongoing at icddr,b  (W- DFID: 2019 – 2022)  jointly 
with Sanger (UK) &  PGIMER (India)  
 
 

PGIMER, 

Chandigarh, 
India 

Neelam Taneja 
(Co-PI) 

 
Prospectively 

isolated V. 
cholerae from 

aquatic 
environment 

Genomics, Microbiol., & Modeling to  find 
the missing  link between env. Pop. & clin. 
Dis. in the unique setting 



Asian L-1 
Dhaka 

Asian L-2 
Kol/Glob. L 

Morita  & Alam et al., 2020 mBio 

Whole-Genome Analysis of 
Clinical Vibrio cholerae O1 
in India and Bangladesh 
 
Revealed  two Asian 
lineages:  
 
•  Lineage 1: predominant in 
Bangladesh, and found in 
other countries of Asia 
 
•  Lineage 2: dominant in 
India, and found in Syria 
and Haiti 
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Figure 1: Temporal distribution of serotypes among 

Vibrio cholerae O1 strains isolated from Dhaka, 2015-

2021 
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Figure 2: Temporal distribution of ctxB alleles among 
Vibrio cholerae O1 strains isolated from Dhaka, 2015-
2021 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

2015 2016 2017 2018 2019 2020 2021 

A
n

ti
b

io
ti

c 
R

es
is

ta
n

t 
Is

o
la

te
s 

(%
) 

Year of Isolation 

KF, S, CFM, CRO, NA, 

SXT, FEP, MEL, CIP,  

AMP, ATM 
NA, SXT 

NA, S, SXT, MEL 

NA, S, SXT 

NA 

*NA, nalidixic acid; S, 

streptomycin; SXT, 

sulfamethoxazole/trimethoprim

; KF, cephalothin; CFM, 

cefixime; CRO, ceftriaxone; 

FEP, cefepime; MEL, 

mecillinam; CIP, ciprofloxacin; 

Fig 3: Antibiotic resistance profile of V. cholerae O1 

strains isolated from Dhaka, 2015-2021 
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