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1. Polyvalent phages (broad host-range) are viruses that can 
infect multiple bacterial hosts.
2. Lytic viral infection leads to the release of chemicals 
characteristics to certain group of bacteria such as ᵝ-
galactosidase enzyme in E. coli (Gram – bacteria).
3. Colorimetric detection method uses these chemicals to 
visualize the presence of problematic bacteria in the water.
4. PEL1 can infect E. coli and P. aeruginosa which are known 
contaminants in drinking water.  

Polyvalent Phages

1.Spherical CS-Fe3O4 CNCs with a rough surface and 
mesoporous structure were immobilized with phage PEL1 
following an EDC/NHS covalent coupling procedure.
2. CS-Fe3O4 displayed strong fluorescence only after the 
conjugation with phage PEL1, which were pre-stained with 
SYBR Gold.
3. The total phage immobilized onto 1 mg CS-Fe3O4 was (1.6 ±
0.2) × 108 PFU, forming (5.2 ± 0.7) × 106 center of infection.

1. Polyvalent phage PEL1 (family of Podoviridae) infecting both 
E. coli and P. aeruginosa (isolated by sequential multiple-host 
methods).

Infection and Isolation of Polyvalent Phage

Polyvalent phage was actively covalently 
immobilized onto CNCs with high efficiency. 

Expected Results 

1. Inexpensive, rapid, and reliable method to detect 
problematic bacteria in water using colorimetric assay is 
feasible using phages as detection probes.
2. Multiple pathogens can be infected by one (1) polyvalent 
(broad host-range) phage.
3. Immobilized phages by nanoparticles facilitates better 
adsorption with host cells.
4. Further research for detection of other problematic 
pathogen in the water is highly recommended.

Conclusion
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Current Methods                 
1. Growth-based measurements which take days to complete.
2. Selective in-vitro detection methods ( ELISA, PCR, agar 

diffusion, and DNA or antibody detection) requires advanced 
instrumentation and trained operators.

Advantages of Phage-based Colorimetric Method
1. Phages only replicate in viable hosts preventing false  

positive results.
2. Rapid detection
3. Colorimetric change can be determined by visual 

observation.
4. Ideal in resource-limited settings.

Bacterial Detection Methods

Credit: DOI: 10.1021/acs.analchem.5b0275
Anal.Chem. 2105, 87,8977-8984

Viral plaques (Spot Test) E.coli (Credit: CDC) P. aeruginosa (Credit: CDC)

Host Adsorption rate constant
(10-10 mL/min)

Latent time
(min)

Burst size
(PFU/cell)

P. aeruginosa PA01 10.9 35 75 +/-6

E. coli C300 7.38 45 98 +/-6

Table 1. Growth parameters of phage PEL1*

* Data shown are the means of results from triplicate independent experiments  in 
TSB    medium supplemented with 10mM Ca2+

Fig. 1. Mechanism of Phage-based Colorimetric Detection Method 
(Credit: DOI: 10.1021/acs.analchem.5b0275 ;  Anal.Chem. 2105, 87,8977-8984

2.  Isolation and purification of PEL1 from viral plaques.

Harvesting phages 
from viral plaques

Separation  of phage 
from media

Removal of phage 
through the supernatant 
fluid

Purification of phage 
stock using a filter

a. PEL1 phage,  b and c. conjugated phage, f. fluorescence 
showing conjugation

Colorimetric change from 
yellow to red after 2h 
incubation as an indication 
of the presence of target 
bacteria (E.coli) in the 
sample.

The gradient of the red 
color is correlated to 
bacterial concentration in 
the sample.

Negative control contains 
PBS buffer only.
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