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•Water-in-oil droplets are miniscule drops of water dispersed in 

oil. Each droplet acts as an individual compartment.

•The high throughput of droplet technology is extremely suitable 

for use in screening experiments.

•Co-cultivation of T2 phage and host bacteria within droplets 

resulted in phage propagation within droplets. Progeny phage 

were detained in their respective droplets.

•Additon of YOYO-1 into droplets enabled differentiation of 

droplets with phage via droplet fluorescence intensity.

•Isolation of droplets enabled isolation of phage within.

The  f ina l ized  flow f o r  ph a ge  s c r e en ing

Conclusions and  fu ture  d i rec t ions
•This method can be used not only for isolation of phage, but

also for determining titer of phage suspensions

•Phage recovery rate was 35.7% from fluorescent droplets, but 

none were recovered from non-fluorescent droplets

•Modifications may be necessary for screening non-lytic phage

•This method requires no cultivation on agar, which should 

simplify acquisition of phages infecting hard-to-culture hosts.
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Phage quantity and fluorescence

Fluorescence intensities of droplets 

containing YOYO-1 and various 

concentrations of T2 phage were 

measured.

Fluorescence intensity reflects 

quantity of phage within 

droplets

YOYO-1

Pressure

Droplets observed over time

Growth of in-droplet phage titer during cultivation

A fixed volume of emulsion was sampled from the droplets generated 

with phage, host cells and YOYO-1 every few hours. These were rup- 

tured and the contents used to perform plaque assays.

•35.7% phage recovery rate from droplets 

with high fluorescence intensities

•0% phage recovery rate from droplets 

with low fluorescence intensities

*Existence of phage was 

examined via spot assay

Phage recovery from single droplets 
Droplets (with high AND low fluorescence 

intensities) were isolated into 96-well 

plates and subjected to rupturing and up-

scale cultivation of phage.
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In-droplet cultivation 

of phage and host cells

Transition of droplet fluorescence intensity 

distribution during cultivation

Droplets containing phage, host cells and YOYO-1 (left),  and 

droplets containing host cells and YOYO-1  (right) were generated. 

Fluorescence intensities of roughly 40,000 droplets were measured 

every few hours and plotted as density graphs.

Phage + host cells Host cells only

0 hours 3 hours 5 hours

•Fluorescence intensities started increasing after only 3 

hours of cultivation

•Proportion of non-fluorescent droplets can be used to 

calculate original phage titer
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