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Novel Methods of Measuring Specific Growth 
Rates of Microbial Populations 

ADVANTAGES: 

 Identify, measure, and determine 

growth rate. 

 Allows comparison of specific growth 

rates between microbes 

 Potential uses in laboratory,                

environmental, and clinical setting 

Accurately measure specific growth rate of 

microbes from a mixed population 

Top panel: Acinetobacter calcoaceticus at 30°C at 

time 0 (A), 10 (B), and 20 (C) minutes.  Scale bar is 

10 mm. Bottom Panel: change in mean whole cell 

fluorescence over time as related to µ 

USF Available Technologies  

R esearchers at the University of South Florida have used a spectro-

photometer to measure the specific growth rate (or doubling 

time) of pure cultures of microbes, such as bacteria, for over fifty 

years.  If the microbe of interest can be isolated and cultured by itself, 

then this method is very useful for determining its specific growth rate.  

Unfortunately, in samples collected from the environment, and from bio-

logical reactor systems, mixed cultures render the spectrophotometer 

ineffective at measuring the specific growth rate of any one discrete mi-

crobial population.   

To address this need, researchers at the University of South Florida have 

developed two related molecular biology-based methods to measure the 

specific growth rate of distinct microbial populations within a mixed sam-

ple.  The methods measure the rate of increase of the precursor 16S rRNA 

relative to mature 16S rRNA within the cells, following their exposure to a 

ribosome synthesis inhibitor.  With ribosome synthesis barred, 16S rRNA 

precursors begin to accumulate, and by measuring the rate of increase of 

this precursor in the population of interest, the cells’ specific growth rate 

can be precisely determined.   

One method, FISH-RiboSyn, is an in situ method that utilizes fluorescence 

in situ hybridization (FISH) to identify the microbes of interest in a mixed 

population.  A second method, RT-RiboSyn, is an ex situ method which 

achieves the same end using reverse transcription and primer extension 

with the extracted RNA from the sample.   

Both the FISH-RiboSyn and RT-RiboSyn methods were expressly designed 

to be ideal for rapidly measuring the specific growth rate of distinct micro-

bial populations within a mixed culture.     
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